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PaGouasi mporpamMma paccMoTpeHa W oxo0peHa Ha 3acefanuu kadeapsl TexHomoruit
00paboTKu MaTepHanos

18.01.2022, npotokon Ne 6 /%/
3aB. kadeapoit ; A.B. Momep

PaGouas nporpamma 0100pena Metoanueckoit komuccneir UMMuM
15.02.2022 r. npotoko Ne 6

[peacenarens A.C. CaBuHOB
PaGouast mporpamMma cocTapieHa: /(V
nouent kadeapsl TOM, KaH1. TeXH. HAyK ] M~ J1.0. IlycroBoiiToB
Penensenr:
3aB. kadenpoit TCuCA, a-p TexH. HayK /‘/7 N.10. Me3un

4

&




JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM oy Ha 3acefanuu kadenpsl TexHonoruii 00pabOTKU MaTepUaIoB

[Iporokom or 20 1. Ne

3aB. kadenpoii A.b. Momep

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
yueOHOM roay Ha 3aceqanuu Kadeapsl TexHomoruii 00paboTKH MaTepHaioB

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.b. Monnep




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

OBJIAZICHUE CTYJICHTaMU 0a30BOIl CHCTEeMON HaydHBIX 3HAHUW M YMEHHHA B 00JacTu
HKCTIIEPU-MEHTAIBHOTO, AHATUTUYECKOTO U YNCIIEHHOTO ONMUCAHUs (POPMOU3ZMEHEHHUSI METAIIIOB U
CILJIa-BOB; OCBOCHHE CYIIIHOCTHU M CHIEUU(UKHA METOI0JIOTHH, COBPEMEHHBIX METOI0B OMHCAHUS U
aHamm3a  (OpPMOM3MEHEHHsT  METAIOB U CIUIABOB; dopmupoBaHue  yMEHHI
HKCTIEPUMEHTAIBHO-TO, aHATUTUIECKOTO U YUCIIEHHOTO ONMCAaHUsI JOPMOU3MEHEHNUSI METAIJIOB
CIUIABOB JUIS 1O-CTHKEHUS OIIPEACIICHHBIX CBOMCTB U3IEIUI

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

JucuunnuHa Meroapl onucaHus W aHainu3a (OPMOM3MEHEHUS METAJUIOB M CILJIaBOB
BXOJUT B YaCTh y4eOHOTO IiaHa (GOPMUPYEMYIO YUYACTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUM
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBAaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

MartepuanoBenyeckie aclieKThl OJIy4eHHUs 1 00pabOTKU METaNINYECKIX MaTEPHAIOB

CoBpemeHHbIe TPOOIeMbl METATUTYPT UM U MaTEpUATIOBEACHUS

3HaHus (YMEHMs, BJIaJIeHUS), OJyYEHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJ1s1 U3YyYEeHUS] AUCIUILITUH/TIPAKTHK:

WHHOBaIIMOHHBIE TPOLIECCHI B TPOU3BOICTBE METAIIIOU3AETUI

CoBpeMeHHbI HHKUHUPUHT METAILTYPTUYECKOTO MPOU3BO/ICTBA

3 Komnerenuun odyuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pe3synbrare oCBOEHMA AMCUUIUIMHBI (MOAyns) «MeToapl ONMUCAaHMA W aHAIM3a
(hOopMOM3MEHEHHsSI METAJJIOB W CIUIABOBY» OOYyYaromuics AOJDKEH 0071a1aTh CIIeAyIOUuMH
KOMIETEHIMSMMU:

Kon nanukaTtopa NHaukaTtop 10CTHKEHUS KOMIICTCHITUN

[TK-1 Crioco6en 060CHOBaHHO OMPEENATh OPraHu3allMOHHbIE U TEXHUYECKHE MEPHI 110 BBIITYCKY
MHHOBAI[MOHHBIX BUJIOB MPOKATa YEPHBIX U LIBETHBIX METAJUIOB U CILJIABOB MPOU3BOACTBEHHBIMU
110Ipa3/IeJICHUsIMU

IK-1.1 [IpoBoaut MapKETUHTOBbIE HcclieIoBaHus HAay4YHO-TEXHUYECKOI
uH(bOpPMAaIMU; IUATHOCTUPYET OOBEKTHl MPOKATHOTO IPOU3BOJICTBA Ha
OCHOBE aHallu3a HAY4YHO-TEXHHYECKOM MHGOpPMAIMU O TEXHOJIOTHYECKHUX
npoleccax

IIK-1.2 YcraHaBauBaeT  CBSI3U MCXKAY TCEXHOJIOTHUYECCKMMH  IIpoHneccaMu H
00BEKTaMU IMIPOKATHOI'O ITPOU3BOJACTBA CO CBOMCTBaMH IT'OTOBOM MpoOAYKIHNH,
ChIpbsd M PaCXOAHBLIX MATCPHATIOB, COCTABOM, CprT(TypOﬁ MECTallla H
(I)I/ISI/I‘IGCKI/IMI/I, MCXaHUYCCKHUMH, XHNMHWYCCKHMH, TCXHOJOIMYCCKHUMHU H
JKCIUTYaTallMOHHBIMHM CBOMCTBAMU

IK-1.3 [IpuMeHsieT OCHOBBI TEOPUH TIPOIECCOB OOPabOTKM MaTEpPHANIOB TIPH
PELICHUH TEXHOJIOTUYECKUX 3a]1a4 MPOKATHOTO TIPOM3BO/ICTBA.
PaccunThiBaeT OCHOBHBIE TEXHOJOTHYECKHE TMPOIECCHl  MPOKATHOTO
IPOU3BOJICTBA

IIK-2 Cnocoben ONpCACIIAITb OPraHU3aAllMOHHBIC W TCXHUYCCKHUEC MCEPbI JISI BBIITOJIHCHUSA
IMPOU3BOJACTBCHHBIX 3aJJaHuil 1O BBIITYCKY TOpAYCKATAHOI'O TIIpOKaTa W HWHXUWHHUPUHIA
TCXHOJOTHYCCKHUX ITPOILICCCOB

IIK-2.1 YcraHnaBiauBaeT OCHOBHBEIC Tpe6OBaHI/I$I K TEXHOJIOTUYCCKOMY
OGOpy,Z[OBaHI/IIO,Z[JUI MMPOU3BOACTBArOpAYCKATAHOI'O MMPOKATAN BO3MOXKXHOCTDb
€ro MOACPHU3AIINH

[1K-2.2 ObecnieunBaeT CTaOMIBHOCTh TEXHOJOIMUYECKOTO Ipoliecca MPOU3BOJICTBA
ropsilueKaTaHoOro  MpoKaTa; MPUHHMMAET  pelleHuss O  TpeOyeMbIX
periaaMeHTHPYEMBIX KOPPEKTUPOBKAX HA OCHOBE KOHTPOJIS




TEKYIIUX OTKJIOHEHMA OT 3aJaHHbIX BEJIMYMH [apaMeTpoB H
MPOU3BOJICTBEHHBIX TOKa3aTeIeH

[1K-2.3

OCYH.[GCTBHHGT KOHTPOJIb Ka4eCTBA IOpAYCKATAHOI'0 IMPOKAaTa Ha CTAAUAX
TCXHOJOTHYCCKOI'O IIpouccca 1 TOTOBOM PO AYKIINH

[IK-3 CmocobeH ompeaensTh OPraHU3AlHOHHBIE W TEXHUYECKUE MEPBI IS BBIMOJTHCHUS

IMPONU3BOJACTBCHHBIX
TCXHOJIOTMYCCKHX I1

3aI[aHI/II>'I 10 BBIIIYCKY XOJIOJHOKATaHOro JIMCTa W HWHXWHUPUHIA
POIICCCOB

[1K-3.1

VYcraHaBnuBaeT ~ OCHOBHbIE  TpeOOBaHUS K  TEXHOJOTUYECKOMY
000pyJOBAHUIO [yl IPOU3BOJICTBA XOJIOJHOKATAHOTO JINCTA M BO3MOXKHOCTb
€ro MOJIEpHU3ALIUU

[1K-3.2

ObecrieunBaeT cTaOMJIBHOCTh TEXHOJOIMYECKOIO MpoIecca MPOU3BOJCTBA
XOJIOJJHOKATAHOTO  JIUCTA; TNPUHUMAeT  pemieHuss o  TpeOyeMbIx
pErIaMEeHTHPYEMBIX KOPPEKTUPOBKAX HA OCHOBE KOHTPOJS TEKYIUX
OTKJIIOHEHHWI OT 3aIaHHBIX BCJIWYHUH IMapaMCTPOB U IHPOU3BOACTBCHHLIX
rokasareneu

I1K-3.3

OCYHIGCTBJ'UIGT KOHTPOJIb KAa4eCTBA XOJOAHOKATAHOI'O JIMCTAa HAa CTaAUAX
TCXHOJOTHYCCKOT'O ITpoeccca u TOTOBOM PO AYKIINHU




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 63,8 akaj. 4acos:
— aynutopHas — 60 akaj. 9acos;
— BHeayIuTOpHas — 3,8 akaj. 9acos;

— camocTosTenbHas padbora — 80,5 akas. gacos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IHOATOTOBKA K SK3aMCHY —

35,7 akaz. gac

dopma aTTecTaluy - SK3aMEH

AynuropHast 3w
o KOHTaKTHasd pa60Ta E E ®Dopma TeKyLero
gt B
E B aKaj. yacax o usn KOHTPOJIS
Paznen/ Tema 3 ( A ) £ . e Kon
g 3 © | camocTosiTenpHO# | ycrieBaeMoCTH U
JIACIUTUTAHBI 5 e = . | xommerenpn
O 2 &5 paboThI MPOMEKYTOTHON
nmab. | mpakr. | 3 & aTTecTAlNH
Jlex. ] I
3aH. 3aH. | O &
1. OcHOBHbBIE METOABI PEHICHUS
3a1a4 npu HCCIIEIOBAHUN
IIPOIIECCOB (hopMouszMeHeHus
METaJIJIOB U CILIaBOB
Nzydenue
Hay4yHOU U
4eOHOU
11 AHajTiecKue 4 4 10 mZTe arypa VYcTHBII onpoc IK-1.2,
METO/IbI parypa, p IK-1.3
pabora ¢
3MEeKTPOHHBIMU
6ubnuoreka
Nzydenue
Hay4yHOU U
eOHOIt
1.2 KoHeuHO-pa3HOCTHbBIC ya . I1K-1.2,
4 2 10 JIUTEPATYPHI, YcTHBII orpoc
METO/IbI IK-1.3
pabora ¢
3NEKTPOHHBIMU
5 OoubIIMoTeKaMH
Mzy4yenne
HAayYHOU U
eOHOIt
1.3 Meron  KOHEYHBIX i N
4 2 10 JIUTEPATYPHI, YcTHBII orpoc [K-2.2
9JIEMEHTOB
pabora ¢
3NEKTPOHHBIMU
OoubIMoTeKamMu
Mzy4yenne
HAayYHOU U
eOHOI
1.4  DkcriepuMeHTabHBIC i . [K-2.1,
5 2 13,8 JIUTEPATYPHI, VYcTHbII orpoc
METOJIbI [K-2.3
pabora ¢
JNEKTPOHHBIMU
OoubIMoTeKamMu
Uroro no pazneny 17 10 43,8
2. CoBpeMeHHbIE
BBIYHCITUTEIIBHBIC CAD/CAE

CHCTEMBI, NpeAHa3HAYCHHbIE IS
peleHust 3aqa4  MCCleI0BaHUs
mporeccoB  (pOPMOU3MEHEHHS
METAJUIOB U CIUIABOB




2.1 Tema: CoBpeMeHHbIC

Hzyuenne

y4eOHOI u
MIPOrpaMMHBIE  KOMIUICKCHI .
JUTSt WCCIIECIIOBAHUS HayHHou
4 4 10 JIUTEPATYPBI, YcrHblit onpoc IK-1.1
TIPOILIECCOB
pabora ¢
(hopMou3MeHeH s
ANIEKTPOHHBIMHU
METaJUIOB U CIUIABOB
OnbnmorekamMu
Nzyuenne
2.2 Hasnauenue u y4eOHOH n
(GYHKIMOHATTbHBIC HAayIHOH K-3.1
Bosmoxnoctn  CAD/CAE 4 4 10 JIUTEPaTypBbl, VerHblii onpoc HK-3. 2’
cucteM KOMIIAC-3D wu paborta ¢ '
QFORM 2D/3D 3IIEKTPOHHBIMHA
6ubnrorexkamMu
2.3 Tema: Meromonorus N3yuenue
npumenenuss ~ CAD/CAE y4eOHOH H
cucteM KOMIIAC-3D wu Hay4HOH K-3.2
QFORM 2D/3BD  ms 4 6 10,25| mmreparypsl, YerHslil onpoc HK-3. 3’
peteHus 3a1a4 pabora ¢ '
(bopMon3MeHEeHHs ANIEKTPOHHBIMHU
METAJUIOB U CILIaBOB 6ubnrorexkamMu
Nzyuenue
YiicH! IIpe3enTanus u
yueOHOI u
. 3amuTa
HayIHOH
PE3yJIbTaTOB
JIUTEPATypBbI,
perIeHus
pabora ¢
MOCTaBJICHHBIX
ICKTPOHHBIMH
3aja4, B TOM 4YHCIIE,
O6ubnrorexamu.
2.4 Pemenue 3a1a4y 000CHOBaHME
Pemenue nayuno-
(hopMon3MeHEeHUs BBIOOpA rPaHUYHBIX [K-3.2,
1 6 6,45 | uccnenoBaTebCK
METAIOB M CIUIaBOB! 1 Ha4aJbHbIX IK-3.3
UX 337124 .
2D/3D monenuposanue YCIIOBUIA,
hopmousmeHeHus
000CHOBaHME
METAJJIOB U
pereHus,
CILIaBOB B
UHTEpIpeTanus u
Pa3IHIHBIX
aHanm3
nporeccax
Pe3ysIbTaTOB
00paboTKH
MOJICITHPOBAHHSI.
JaBJICHUEM
Wroro no pazaeny 13 20 36,7
HUroro 3a cemectp 30 30 80,5 3K3aMEH
Uroro o aucuumuinye 30 30 80,5 3K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHNH 1a0OPATOPHBIX 3AHATUH HEOOXOMMO IIeJICHAPABICHHO

MEePEXOIUTh OT PEMPOTYKTUBHBIX METOJOB OOYUEHUS K YACTUIHO-TIOMCKOBBIM H

HCCIICIOBATEIbCKMM ~ METO-JlaM,  pa3BWBasi  JIOTUYECKOE  MBIIIICHUE, YMEHHUE
apryMEeHTHUPOBATH

W OTCTamBaTh COOCTBEHHOE TNOHMManue Bompoca. C 3TOW LENbI0 BO3MOXKHO
WCTIOJIb30BAHUE

KaK TpPaJWIMOHHOW, TaK W  MO-AyJbHO-KOMIICTCHTHOCTHOH  00pa3oBaTeIbHOMN
TEXHOJIOTUH,

AKTUBHBIX M HHTCPAKTUBHBIX ME-TOJI0B OOyICHHSI.

Ha 3ansTHsx memnecoo0pa3Ho NCTIOIb30BATh TEXHOJIOTHIO KOJIEKTHBHOTO

B3aMMOO00YyUe-HUs, COBMEIIAs €€ C TEXHOJIOTHEH MOTyIbHOTO 00yueHus. [1pu sTom

HE00X0IMMO TIOBBIIIATH TO3HABATEIILHYIO aKTUBHOCTh CTYICHTOB, OPTraHU3Ys

CaMOCTOSITEIIbHYIO pa0OTy KaK UCCIIEA0-BATEIBCKYIO TBOPUECKYIO ACATEIBHOCTb.

CrnemyeT UCTIOJIL30BaTh KOMIUIEKC HHHOBAIIMOHHBIX METOJIOB aKTHBHOTO O0YYCHUS,

BKJIFOUAIOLIHH B ceOsl:

(] co3manne MpoOIEMHBIX CUTYAITHH C ITOKAa3aTeIbHBIM PEIICHUEM ITPOOIeMbI

Mpe-ToiaBaTesieM U 0e3 HeTo;

[] caMOCTOSITEIILHYIO TOUCKOBYIO JICATEIHHOCTD B PEIICHUH MPOOIIeM,

HaTpaBJsie-Myo TIpero/IaBaTesieM;

(] caMoCTOSITENFHOE PelIeHHE POOIIeM CTYJICHTAMH 0T KOHTPOJIEM

MpeTo 1aBa-Tedsl.

Peanu3anus ”HHOBAIIMOHHBIX METOJ0B OOYUEHHS BO3MOXHA C UCIIOJIb30BaHUEM

ClIeTy-IOIIUX PUEMOB:

[J packpbITHE MpenoaBaTeieM MPUUUH U XapaKTepa Heylad, BCTPEeYarouuxcs

TP PEIICHUH MPoOIIeM;

[J IeMOHCTpaLUs pa3HbIX MOIX00B K PEIICHUIO KOHKPETHOU MpOOIEMBbIL;

(] aHaNmU3 MOJyYeHHBIX PE3yJIbTAaTOB U OThICKAHHUE TPAHMI] UX TPUMEHUMOCTHU U

Ap.

[Ipu npoBeieHNH 3aKITIOUNTEIBHOTO KOHTPOJIS HEOOXO0IMMO BBISIBUTh CTEIICHB

MPaBUWJIb-HOCTH, 00BEMa, TJIIyOMHbI 3HAHUN, YMEHUH, HABBIKOB, MOJYYEHHBIX IPHU
U3Y4YEeHUU

Kypca Hapsi-Ay C BBISIBJICHHEM CTETIEHU CaMOCTOSTEILHOCTH B IPUMEHEHUH MTOTY4E€HHBIX

3HaHUMU.

K uHTEepakTUBHBIM METO/JaM, UCTIOJIb3YEMBIM IIPU U3YUYEHUU TUCIUIUIUHBI «MeToabl

OMHCAaHMA W aHaiu3a (OPMOM3MEHEHHUS METAVIOB U  CIUIABOB», OTHOCSTCS:
UCII0JIb30BaHUE

MPOOIEeMHBIX METOIOB U3JIOKEHUS MaTepHala ¢ IPUMEHEHHEM IBPUCTUYECKUX PUEMOB

(co-3manue TPOONEMHBIX CHUTYyallii W Jp.); a Takke wucnoiab3oBanue 2D/3D
MOJETUPOBAHUS

Mpo-11eccoB GOPMOU3MEHEHHS METAJLIOB U CIIJIaBOB.

K ocHOBHBIM HH(MOPMAITMOHHBIM TEXHOJIOTUSM, TPUMEHSIEMBIM MTPH U3YUYEHUU

TUCIH-TLTUHBL, IPEXKJI€ BCETO OTHOCUTCS IPOBECHNE TA00PATOPHBIX 3aHATUH B (hopme

KOMITBIOTEP-HBIX CUMYISIUNA C HCHOJIb30BAaHHEM COBPEMEHHBIX MPOTPaMMHBIX
KOMILJIEKCOB

MHPOBOTO ypoBHS. Ha nekuusx HCHOIb3yeTcs KOMIBIOTEp C TMPOEKTOPOM IS
O0TOOpaxKeHHs

Y Ty4IIIeT0 OCBOCHHUS YATAEMOTO MaTepuaia. ITo 00ecreuynBaeT JOCTHKEHUE Hauboee



3¢ dEKTUBHBIX pe-3YJIbTATOB OCBOCHHUS JUCIIUILTUHBIL.
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6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yUYaroIIuXCcst
[IpencraBneno B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA I/l POBEAeHU POMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIHIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. Kanbuenko, A. A. MeTo/ipl onucanus 1 aHajau3a OpPMOU3MEHEHHUS METaLIA

a) OcHOBHas TUTEpATypa:

yueonoe nocodue / A. A. Kanpuenko, K. I'. [Tamenko ; MI'TY. - Marautoropck : MI'TYVY,

2017. - 1 anekrpoH. ont. auck (CD-ROM). - 3aru. ¢ Tutyn. sxpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=2949.pdf&show=dcatalogues
/1/1134747/2949.(nata ob6pamenus: 04.10.2019). - MakpooObekT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenust

noctymHbl Takke Ha CD-ROM.

2. Kanpuenko, A. A. Moaenuposanue mporeccoB OM/] ¢ ucnosib30BanneM

COBPEMEHHBIX IIPOTPAMMHBIX IIPOIYKTOB : yueOHOe nocodue / A. A. Kanpuenko, K. T'.

[Mamenko ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 anekrpos. ont. auck (CD-ROM).

3ari. ¢ TUTYI. 3kpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=2992.pdf&show=dcatalogues
/1/1134932/2992.(nara ob6pamenus: 04.10.2019). - MakpooObekT. - TeKCT : 2IEKTPOHHBIH. -
CBenenusa

noctynHbl Takke Ha CD-ROM.

3.Jloxotrynuna, H. M. OCHOBBI TEOpHHU ¥ TEXHOJOTHUH TIPOIIECCOB 0OPaOOTKH

METaJUIOB JaBjicHHeM . yueOHoe nmocooue / H. M. Jlokotyruna ; MI'TY. - Marauroropck

MI'TV, 2015. - 1 sanexrpos. onT. auck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues
/1/1123539/1314.(nara ob6pamenus: 04.10.2019). - MakpooObekT. - TeKCT : 2IEKTPOHHBIH. -
CBenenusa

noctynHbl Takke Ha CD-ROM.

0) JlonmoJiHUTEIbHAS JIUTEPATYpA:

10. lyoposckast ; MI'TY. - [2-¢ u3., ucnp. u poit.]. - Marautoropek : MI'TVY, 2015. - 1

anekTpoH. ont. auck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1354.pdf&show=dcatalogues
/1/1123807/1354.(narta obpamenus: 04.10.2019). - MakpooObekT. - TeKCT : BIEKTPOHHBIM. -
Ceenenus

noctymnHbl Takke Ha CD-ROM.

2. Ememomun, A. H. MerannoBenenue 1 TepMuueckast oopadoTka.

CrnoBapb-clIpaBOYHUK TEPMHUHOB Ha PYCCKOM, AHIVIMHCKOM M HEMEIKOM SI3BbIKaX
yuebHoe

nocobue / A. H. Ememomus, E. B. Tletpouenko, O. C. Monoukosa ; MI'TY. -

Maruuroropek : MI'TVY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3ar. ¢ TuTyin.

skpana. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=1443.pdf&show=dcatalogues/1/1123
964/1443.(nata oopamenusi: 04.10.2019). - MakpooObeKT. - TeKCT : 31eKTpoHHBIH. - CBeaeHUsI
nocrtymabl Takke Ha CD-ROM.
3. Unbuna, H. H. Teopust 00paboTku MeTasuioB nasieHueM : npaktukym / H. H.
Wnbuna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). -
3ar. ¢ TuTy. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues
/1/1132856/2762.(nata oo6pamienusi: 04.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Cenenust
nocrtymHbl Takke Ha CD-ROM.

B) Meroauyeckue yKasaHus:

1. MonenupoBanue popMON3MEHEHUSI METAJUIOB U c1i1aBoB (MeToquueckue ykazaHus

K BBIMIOJIHEHHIO J1a00PAaTOPHBIX paboT M0 JUCHUILUIMHE « MeTo bl ONMCaHus U aHaIn3a
(hopMOU3-MEHEHHS] METAJNIOB U CIUIABOBY» I CTYJEHTOB, 0Oy4YaloONINXCsl B MarucTparype

1o
Hampasiie-auto 150400.68 «Metamryprus», mpodmib «[IpokaTHOE MPOU3BOICTBOY).
Marnutoropck: M31-Bo Marautoropck. roc. TexH. ya-ta um. I.1. Hocosa, 2013. 17 c.

2. Boponun b.U., Pymsanies M.U., CosoBbeB A.I'. O60opynoBaHue JIj1s TPOU3BOJICTBA
Y Ka4y€CTBO XOJIOJIHOKATaHOTO JIUCTOBOTO Mpokara. Marautoropck: 'OY BIIO «MI'TVY »,
2010.60c.
3. Tynynos O.H., Omensuenko b.41., lllemmryposa H.T'., JlTokoTyrnaa H.M.
O06paboTka meTaiutoB aaBieHueM. [IpokaTtHoe nmpou3BoacTBO. Marautoropck: 'OY BITO
MI'TY, 2008. 36 c.
4. Boponun b.U., Pymstanie M. M. O6opynoBaHue 1t TPOU3BOJICTBA M KAYECTBO
ropsiue-KaTaHoro JJMCTOBOro mpokaTta. Marautoropek: 'OY BITO MI'TY, 2008. 64 c.
r) [Ilporpammuoe obecnieuenne u MHTEepHET-pecypcehl:
IIporpamMmmHoOe o0ecnieyeHue
Haumenosanue [10 Ne noroBopa Cpox neiicTBUS JTUIICH3UU
MS Office 2007 |y, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO  pacIpOCTpaHIEeMOC 0eCCpPOUHO
ACKOH Komnac
3D 16 J11-261-17 o1 16.03.2017 0eccpovHO
QForm J1-681-19 o1 12.07.2019 0eCCpOYHO

IIpodeccuonanbubie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI
HazBanue kypca Ccpuika

OnexkTpoHHas 0a3a nepuoanveckux usgaHuii East
View Information Services, OO0 «MIB1C»
Hanmonanenas MH(POPMAIIMOHHO-aHATUTHYECKAs URL:
cucreMa — Poccuiickuil  MHAEKC ~ HAY4HOIO '
uutuposanus (PUHIL)
IMouckoBass cucrema Axanmemuss Google (Google
Scholar)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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




Wundopmanmonnas cucrema - EnuHoe okHO nocTyna K

URL: http://window.edu.ru/
HH()OPMAIMOHHBIM pecypcam

denepaibHOE TOCYIAPCTBEHHOE OIOHKETHOE YUPEKICHUES
«DenepanbHbIi UHCTUTYT npomeiniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MartepuajibHO-TEXHHYECKOE o0ecreyeHne TUCIUILTHHBI (MOTYJIs1)

MaTepI/IaHI)HO-TeXHI/ILIeCKOC oOecricucHue JUCHUIININHBI BKJIFOYACT:



1. Ins npoBenenus ekiuii. KoMmiekT MylIbTUMe IMIHOTO 000py10BaHUS
(cTanlMOHApPHBIN U IEPEHOCHON IPOEKTOPHI, CTALIMOHAPHBIHN U IEPEHOCHOM 3KpaH,
WHTEPAKTHBHAS JOCKa, HOYTOyKH). JIeMOHCTpallMOHHBIE MAaKEThl W ILJIAHIIETHI,

IpEe3CHTALUHL.

TaKIKC

2. JJabopaTopust 00pabOTKM METAJUIOB JIABJICHUEM.

1. MamuHa yHUBepcallbHas HCIIBITATENbHAS HA PAaCTsDKEHUE, CKATHE,

2. [IpokatHsIii cTaH;

3. IIpecc yHUBEpCATLHBII;

4. CoBpeMEHHBIN U3MEPUTENIbHBIN HHCTPYMEHT.

3. Jlabopatopuas 6aza PI'BOY BO «MI'TVY» o HanpasieHuto « MeTayp-rus». -
CKaHHP YOI 31eKTpoHHBIN MUKpockon «JEON 6490LV »;

- mukpoTtBepaomepsl «MicroMet» 5103 u [IMT-3M;

- m3mepuTtens mepoxoaroctu « TR-200»,

- TUpOMETp HUPPOBOIL;

- mporpammHoe obecniedenue [TK «JIMP Ay, APM «Winmachine»;

- aBTOMATHYECKHUI aHATU3aTOP U300paxkeHuit « Thixomet»;

- iudpakrometp «APOH-3M»;

- BECHI aHATMTHYECKHUE DIIEKTPOHHBIE;

- YCTaHOBKA IJIAa3MEHHOTO YITPOYHECHUS;

- KOMIUIEKT 000pyIOBaHUS TS ONIpeaesieHus PU3NKO-MEXaHUIECKUX CBOMCTB
marepuanos UMT — 1 (Bruker, CILIA);

- onrtrueckuit mpodmrometp Contour GT K1,

- taButbHas eyb MCT-0,03/0,05 11 ¢ aByms MIaBHIIbHBIMHA Y3JIaMU TS BBITUTABKH
00pastos cranu Maccoi 10 30 kr (Temmnepatypa nepermiasa 1650C);

- kamepHas nieub [IKM 3.6.2/12.5 s HarpeBa 3aroToBoK mepes 00paboTKoi
naBieHueM (Temrneparypa HarpeBa 1250°C, makcumanbHas mupuHa 3arotoBku 600 Mm);
- ruapaBinueckuii ipecc [16334 ycunumem 250 T AJ1s1 *UMUTAIIMK TTPOIIECCOB TOPSTUEH
MPOKATKHU U XOJIOTHOH Aedopmanuy;

- peBepcuBHbIH cTaH ropsiueii mpokatku 500 «J 1Y Oy (mmmHa 604y 500 MM,
MakcuMalibHas TojmuHa 50 MM), COBMEIIEHHBIN ¢ yCTAaHOBKOW KOHTPOJIMPYEMOTO
oXJIaxIeHUs (JlaMUHapHas TI0J[a4ya, pa3elIbHOE PETryIMPOBaHIE, CKOPOCTh OXJIAXK ICHHSI
80°C/cex) UIi MMHTAIMKM TPOIECCOB YCKOPEHHOTO OXJIXKICHUS TIOCIE MPOKATKH, a

Pa3IMYHBIX BUJOB TEPMUUECKON 0OpabOTKH)

- ONITHYECKUE MUKPOCKOTIBI U3 cepuu Olimpys;

- TBepaomepsl o bpunento, Poksemny u ap.;

- MUKpoTBepaomep tuna [IMT-3;

- PEHTI€HOCTPYKTYpHBIN aHau3 — ycraHoBka J[POH-3M;

- pacTpOBBIi JIEKTPOHHBIN MuKpockon (POM) tuma Joel, Tescan - na 6a3e ueHTpa
KoieKkTuBHOTO 1M0oJab30Banusg ®I'bOY BO «MI'TY um. .. Hocopay;

— (ppakTorpadus HOBEpXHOCTEH;

- MUKpOpEHTreHocnekTpaibHbli aHamu3 (MPCA) na 6aze POM c ucnonib3oBannem
MHUKpPOQHAJIM3UPYIOIUX TPUCTAaBOK THUIA DSHEPrOAUCIEPCHOHHOTO U BOJHOBOTO

AHAJIIN3aTOPOB

dupmbr Oxford Instruments;

- BBICOKOTeMIepaTypHblIii munarometp tuna Gleeble 3500 — Ha 6a3e uentpa
KkonekTuBHOTO mMoJab30Banusg ®I'bOY BO «MI'TY um. .. HocoBay;

- maboparopus MmoaenupoBanus « Tepmoaedopm.

4. AynuTopuu Ui caMOCTOSI-TeTbHOM pabOoThl: KOMITBbIO-TEPHBIE KIIACCHI; YN TAIb-HbIE
3asbl OnOIroTeKku. [lepconanbhbie KoMIbloTephI ¢ maketoM MS Office, Bixomom B
WHTEepHEeT 1 ¢ JOCTYIOM B DIIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEY



YHUBEPCHUTETA.
5. ITomerenue ayist XxpaHeHUs ¥ MPOQUITAKTHIESCKOT0 OOCTY>)KUBaHHSI y4eOHOTO
obopynoBanus. Illkaper g xpaHeHUs y4eOHO-METOIMYECKON JOKYMEHTAIUH,

y4eOHOTO
000pyI0BaHUS ¥ YI€OHO-HATJISTHBIX TIOCOOUH.



IIpuaoxenue 1.

Y4eOHO-MeTOANYECKOE o0ecnedYeHHe CaMOCTOATEIbHOM PadoThI
o0y4yarommxcs

[To mucuunnune «MeTobl onUcaHus U aHaau3a GOPMOU3MEHEHUSI METAJUIOB U CILIaBOB»
IpeAyCMOTpPEHA ayJUTOpHAas ¥ BHEAYJUTOpPHAs CaMOCTOSATENbHAas paboTa OOydJarolIuXcCsl.
CamocTosTtenbHas paboTa CTYJAEHTOB MIPEAINOJIAraeT BHIIIOJHEHUE IPOTPaMMbl CAMOCTOSATEILHOMN
paboThI, CaMOCTOSTENBHOE U3YUEHHE TEM H 33JJaHUN TIO AUCITUTUINHE.

AynuTopHas caMOCTOATENbHAs paboTa CTYJEHTOB IPEAINOJIaraeT OOCYXKICHHE TeM H
3aJIlaHUH 10 IUIaHy 3aHATHS Ha Ja00PATOPHBIX 3AHATUSX.

1.1. Tema: AHaTUTHYECKUE METOIBI
Bomnpocsl 115 00cyKIeHU
KakoBa 005acTh pUMEHEHUS U KaKOBBI OTPAHUYCHUS aHATUTHYECKUX METOJIOB PEIICHUS
3ama4  (OPMOM3MEHEHUS] METAUIOB U CIulaBoB. [lpuBemute mnpumMep (C  pacueTamm)
WCIIOJIb30BAaHUSI TAHHBIX METOJIOB JIJIsl PEIICHUS 3a71a4 00paOOTKH 1aBIICHUEM.

1.2. Tema: KoHeYHO-pa3HOCTHBIE METOIbI
Bomnpocsl 1u1s 00cyKIeHUs
KakoBa o0macte mpuMeHEHHS W KaKOBBI OTpAaHMYEHUS KOHEYHO-Pa3HOCTHBIX METOJIOB
pelieHus 3afgad (popMOM3MEHEHUs MeTa/ioB U ciiaBoB. [IpuBeaute mpumep (c pacueTammu)
WCTIOJIb30BAHUSI TAHHBIX METOJIOB JIJIsI PEIICHUS 3371a4 00paOOTKH 1aBIICHUEM.

1.3. Tema: MeTo1 KOHEUHBIX 2JIEMEHTOB
Bonpocsl 1uist 00CyKIeHUs :
KakoBa o6mnacTe MpUMEHEHHS U KaKOBbI OTPAaHMUYEHHUS] METOJa KOHEUHBIX 3JIEMEHTOB IS
pereHust 3ama4 (HOPMOM3MEHEHHSI METAUIOB W crutaBoB. [lpuBenuTe mpumep (C pacueTraMmm)
MCIO0JIb30BAHUS JAHHOTO METOJIa AJIsl PELIeHHs 3a/1a4 00paOOTKH J1aBJICHUEM.

1.4. Tema: DxcriepuMEHTATIbHBIE METOIbI
Bonpocsl 1uist 00CyKI1eHus :
KakoBa o00nacTe mpUMEHEHHsS W KaKOBBbI OTPAHUYCHHS JKCIEPUMEHTAIBHBIX METOJIOB
perieHus 3a1a4 GopMOU3MEHEHUS METAJUIOB U CIIaBOB. [IpuBeuTe mpuMepsl.

2.1. Tema: CoBpeMeHHbIE TPOrPAMMHBIE KOMITJIEKCHI JIsl UCCIIEI0BAHUS MPOIIECCOB
(hopMOU3MEHEHHS METAJUIOB M CIUIABOB
Bomnpocsl 115 00cyKIeHus:
Ha3oBuTe OCHOBHBIC OTJIMYHS MEXKIYy COBPEMEHHBIMH HH)KEHEPHBIMH IMPOTPAMMHBIMU
KOMILIEKCAMHU, TIPEIHa3HAYCHHBIMU VISl KCCIICIOBAHUS MTPOIECCOB (DOPMOM3MEHEHHS METALIOB U
cmiaBoB. KakoBa o6macts npuMenenust stux CAD/CAE cuctem?

2.2. Tema: Haznauenue u ¢pynkunonanbabie Bosmoxunoctu CAD/CAE cuctem
KOMIITAC-3D u QForm 2D/3D
Bonpocs! s 00cyxkneHus :
[TpuBenute KOHKpeTHbIC prMeps! ucnonb3oBanuss CAD/CAE cuctem
KOMITAC-3D u QForm 2D/3D nst pemieHus 3a1a4 HCCIIeIOBaHHS IPOLIECCOB (POPMOUZMEHEHUSI
METaJUIOB U CIUIaBOB.

2.3. Tema: Metononorus npumenernss CAD/CAE cucrem KOMITAC-3D u QForm 2D/3D nns
penieHus 3a1a4 GOpMOU3MEHEHHSI METAJINIOB U CIIJIABOB
Bonpocs! s 006cyxkneHus:
Kak ocymectButh skcnopt reomerpudeckux mojeneir u3 CAD cucrember KOMITAC-3D B
CAE cucremy QForm 2D/3D? B uem oTiHuyMe METOIUK PEIICHUS OOBEMHBIX, ITUIOCKUX U



OCECUMMETPHYHBIX 3a/1a4 B porpamMmmHoM komiuiekce QForm 2D/3D? IlpuBeante KOHKPETHBIC
MIPUMEPBI 00bEMHBIX, TUIOCKUX U OCECUMMETPUYHBIX 3a/1a4.

2.4. Tema: Pemenue 3amau  QopMou3MeHEHUs MeTauioB W cruiaBoB: 2D/3D
MOJIEIMPOBAHNE

3agaya Nel: BBINOTHHUTH MOJCIIMPOBAHHE IMpollecca ropsdei aedopmarnmm cisda ¢
HavabHOM ToNIHHBI 300 MM 10 KOHEYHOM TOIIIUHBI 255 MM (011H 1e(OPMAIIMOHHBIH ITPOXOT)
B ycnoBusx TojicronucroBoro crtana 5000 ITAO «MMK». O6ocHoBaTh rpaHnYHbIE U HaYaIbHbIE
YCITIOBHSI TIPOIECCA, BBINOJHHUTH aHAIN3 (OPMOM3MEHEHHS MeETajula TpPH TMPOKATKE, a TaKKe
HaNPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSL M TemreparypHoro mnois. [IpoananmsupoBatb
SHEProCUJIOBBIE TAPAMETPHI IIpOLECCa.

3agaya Ne2: BBINOJIHUTH MOJEIMPOBAHME TMpoliecca TropsyYeil JHMCTOBOM MPOKATKH.
O60cHOBaTh rpaHUYHBIE U HAYaJIbHBIE YCIOBUS MPOIECCA, BHIIOJHUTH aHAIN3 (POPMOU3MEHEHHS
MeTaJljia py MPOKATKe, a TAaKkKe HapsHKEeHHO-/1e(OPMUPOBAHHOTO COCTOSIHUS U TEMIIEPATYPHOTO
noJist. [Ipoananu3upoBaTh S3HEPTOCUIIOBBIE ITApaMETPHI Mpoliecca.

3agaya Ne3: BBINOJHUTH MOAEITUPOBAHKE MPOIIECCa XOJIOAHON MPOKATKN TOHKOM MOJIOCHI C
HavyaJIbHOM TOMIMHMHBI 1 MM 10 KOHEeYHO# TonmuHbl 0,6 MM (0aUH AePOPMAIIMOHHBIN TTPOXOI).
O60cHOBaTh rpaHUYHBIE U HAYaJIbHbIE YCIOBUS MPOIECCA, BHIIOIHUTH aHAIN3 (JOPMOU3MEHEHHS
MeTaJljia Py MPOKATKe, a TAaKkKe HAPsHKEHHO-/1e()OpPMUPOBAHHOTO COCTOSIHUS U TEMIIEPATYPHOTO
noJist. [Ipoananu3upoBaTh SHEPTOCUIIOBBIE MTapaMeTPhI Mpoliecca.

Jlabopartopnast pabota Nel
Tema: «IIpocToil cABUI: MOJAEJIUPOBAHME U AHAJIU3»

3aganme: coracHo Bapuanty (tabi. 1) ¢ npumenennem CAD/CAE cuctem KOMITAC u QForm
2D/3D cMopaenupoBath U IMPOAHATM3UPOBATH MPOIIECC PABHOKAHAILHOIO YIIIOBOTO MIPECCOBAHUS
(PKVII), peanmmsyromero aepopManuio MacCUBHBIX 00pa3loB NPOCThIM casurom. llo
pe3yibTaTaM MOJCITHUPOBAHHS ONPEACINUTh: 1) ycuiue nedopMHUpOBAHHS;, 2) WHTEHCHBHOCTD
nepopmanmu B Mmatepuane 3arotoBku (puc. 2). IlomyueHHyro nedopmanuio CpaBHUTH CO
3HAQYCHHSIMH, PACCUMTAHHBIMH TI0 aHajauTHdeckuMm dopmymnam (1)-(4). MonenupoBaHue
BBITIOJTHUTH B ABYX BapuanTax: 2D u 3D.

Onucanue npoyecca: B npouecce PKVYII 3arotoBka mpoaaBiauBaeTcsi B ClEMAILHON OCHACTKE
4yepe3 JBa KaHajla ¢ OJMHAKOBBIMU MTOTIEPEYHBIMU CEYCHHUSAMU, MTEPECEKAIOIUMHUCS 1o yriioM D,
KOTOpBIA HaxoauTcs B uHTepBasne ot 90° no 120°. Yron ayru miaBHOrO CONpPSDKEHHUS KAHAJIOB
(BHemHmit yron) W naxomurcs B mHTepBasie or 0 g0 90°. PKVYII mno3Bossier oOpabarhiBaTh
MacCUBHbIE 00pa3Ilbl C MOTMEPEYHBIM ceYeHHeM B opme KBajapaTa (WK Kpyra) TOJIIHUHON (HIn
muamerpoMm) a0 60 MM u mmmHOM a0 300 mMM. CoOoTHOLIEHHE MEXIY JUTMHOW W TOJIIUHON
(mmameTpoM) 3aroTOBKH, Kak MpaBuiio, He 6ojee yeMm 5:1.



3aroToBka

MyaHcoH

MaTpuua

R

e= )
2N @
e=5c(3) @)
N y
e=75 [2 ctg (— + ;) + W - cosec (— + ;)] 3)
N o W
e \/_§ [2 ctg (; + ;) + Lp] (4)
rae y — yrou casura; N — 9rciio mpoxo10B.
Strain - Effective (mm/mm)
1.00
0.875 I
0.750
0.625
0.500 I
0.375
0.250
0.125 I
0.000
Puc. 2. InTeHcuBHOCTD AedopMali B MaTepuaie 3aroToBku B nporecce PKYII
Tabnuma 1 — BapuanTsl 3aganuit
Tommuna
dopma H
150301 CkopocTb
MONEPEYHOTO Marepuan
Bapuanr | @ Y JUaMETP nedhopMUPOBaHHS,
CEYCHMUS 3arOTOBKH
3aroTOBKH, MM/CeK
3arOTOBKH
MM
1 900 0° Ksagpar 8 YucTeld 5
ATMIOMUHU M




2 120° | 45° Kpyr 10 YucTtelil TUTAH 10
3 90° | 90° Ksagpar 12 Uwucrast menb 15
4 120° | Q° Kpyr 14 UuCThIN HUKEND 20
5 90° | 45° Ksagpar 16 Crans 10 25
6 120° | 9Q° Kpyr 18 Yucteiid 5
AJTFOMUHHIN
7 90° | Q° Ksanpar 20 UwmcCThIid TUTAH 10
8 120° | 45° Kpyr 22 Uucrast menp 15
9 90° | 90° Kanmpar 24 UNCTHIN HUKENb 20
10 120° | Q° Kpyr 26 Craips 10 25
11 90° | 45° Ksanpar 28 Yuctsit 5
AJTFOMUHHIN
12 120° | 90° Kpyr 30 UucTtelil THTaH 10
13 90° 0° Kampar 32 Yucrasa menb 15
14 120° | 45° Kpyr 34 UnCcThIil HUKENb 20
15 90° | 90° Kampar 36 Crais 10 25

Jlabopartopnast pabota No2
Tema: «2D/3D moaenunpoBaHue W aHAJIN3 NMPOIECCA JIUCTOBOI MPOKATKI

3aganme: coracHo Bapuanty (Tabi. 1) ¢ npumenennem CAD/CAE cuctem KOMITAC u QForm
2D/3D cmoaenupoBaTh U IPOAHATM3UPOBATh MPOLIECC JIMCTOBOM MpoKaTku. [Ipu MoaeaupoBaHun
mporiecca pasMmepbl pabodero Bajka MPUHATH B COOTBETCTBUU ¢ puc. 1-2. [lo pesyapTaTtam
MOJISTUPOBAHUS ONPEACTUTh: 1) ycuiaue mpokaTky; 2) MOMEHT mnpokaTku. [ledopmupoBanHOE
COCTOSIHUE MaTepHalia 3arOTOBKU CPaBHUTH C BETMUMHON UCTUHHOM JeopMaiium, pacCunTaHHON
o aHammtudeckor dopmyre (1). MoaenupoBaHue BBITIOTHUTH B ABYX BapuanTtax: 2D u 3D. Ilo
pesynpratam 3D monenupoBaHHMS — MpOaHAIUM3UPOBATh  HANPSHKEHHO-IE(POPMUPOBAHHOE
COCTOSTHUE U ONPEJENIUTh BeJINUMHY Iporuda pabouero Bajka.
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Puc. 1. OcHoBHBIE pa3mepsl paboyero Bajaka



Puc. 2. CAD-Mozens pabodero Bajika

Ilpumeuanue: tipu pemeHuu 3amadun 3D monenupoBaHUS HaNpPsHKEHHO-IEPOPMHPOBAHHOTO
COCTOSTHUSI MarepHalia pa0OYuX BaJKOB B KAueCTBE OIOP WCIOJIb30BATh YETHIPEXPSTHBIC
KoHHueckue pojukonommunuuku  Ne77140 mo TOCT 8419-75 co craemyrouaMu
XapaKTEePUCTHKAMU: BHYTpEeHHUHN auameTp moamunauka 200 mm; HapyxHbIH auameTp 310 mwm;
Beicotra 200 ™MM; awHammuueckas Tpy3omnoabeMHOCTh 1250 kH. CAD-monmens cOopkw,
BKJTFOUAIONIEH paboumii BAJIOK ¢ JIBYMS MOAIMIAITHUKAMHU KaueHUS W MOIyMy(pTON HA MPUBOIHOM
KOHIIE, Toka3aHa Ha puc. 3. CAE-Moens npeacraBieHa Ha puc. 4.

| :

Puc. 3. CAD-mozens cOopku: 1 — pabouwrii BaJioK; 2 — MOAMUITHUKY;
3 — momymydTra

P

Puc. 4. CAE-monens: 1 — pabouwii BaNok; 2 — MOJUIMITHUAKY; 3 — TOTyMy(Ta;
4 — mpoKaThIBa€MbIii JHCT (110JI0Ca)

2

h
e = \/§lnh_(1) @



rae ho — HavanpHas ToHa, MM; N1 — KOHEYHAas TOJIIAHA, MM.

Tabmuua 1 — BapuanTsl 3aganuit

HavanpHas Ckopoctb
Tommuua | Hlupuna
BapHaHT| 3aroToBK, [3aroToBKH, Marepuan TeMnepaTylga OTHOCI/ITenLOHoe BpalCHUs
MM . 3aroTOBKH | 3arotoBku, °C oOxxatue, % BaJIKOB,
00/MuH
1 5 30 Yucreiii 0,4T 20 2
AMIOMUHUH
2 10 60 Yucreiii 0,5Tun 25 4
TUTaH
3 15 90 Yucras 0,6Tny 30 6
Me€JIb
4 20 120 Yucrelil 0,7Tun 35 8
HUKEIb
5 25 150 Cranp 10 0,8T s 40 10
6 30 180 YucTelit 0,4Tux 45 2
ATIOMUHUH
7 35 210 YucTed 0,5Tun 50 4
TUTaH
8 40 240 Yucras 0,6Tux 20 6
Me€JIb
9 45 270 YucTeii 0,7Tux 25 8
HHKEIb
10 50 300 Cranp 10 0,8Tux 30 10
11 5 30 YucTeii 0,4Tqx 35 2
AITFOMUHUHN
12 10 60 YucTeii 0,5Tux 40 4
TUTaH
13 15 90 Yucras 0,6Twu 45 6
Meab
14 20 120 YucTeii 0,7Tux 50 8
HHKEIb
15 25 150 Cranp 10 0,8Tux 20 10

[Tpumeuanue: Ty, — TeMIeparypa I1aBIeHUS




IIpuaoxenue 2.

Kon HNHaukaTop JOCTHXKEHUS OueHoyHbIE CpeICTBA
WHIIMKaTopa KOMITETEHINN
IK-1 CriocobeH 000CHOBaHHO TeopeTnueckue BONMPOCHI K IK3AMEHY
onpexaensaTh oprannzanvonnsie u| 1. Yto Takoe HelTpagbHOE CEYeHUE MPU MPOKaTKe?
TEXHUYECKHE MEPHI IO BBITYCKY 2. Kak BmmsioT  mpuKiIaipiBaeéMble  HaTSDKEHWS  HAa  YCWIINE
WHHOBALIMOHHBIX BHJIOB IPOKATa nedopMUpoBaHUs TP MPOKATKe JHUCTa?
YEPHBIX U IIBETHBIX METAJUIOB U 3. HazoBure nomymeHusi, NpUHUMaeMble MPU PEIICHUU 3a7ad TEOPHH
CIITABOB NPOHU3BO/ICTBEHHBIMH TUTACTUYHOCTH METOZOM TOHKHX CEUCHU.
ToApa3AeIeHUAMHI 4. MOoXHO M IPUMEHHUTH METOJ] TOHKUX CEUCHUH ISl peLeHHs 3aJa9H O
npokaTke ToacToro aucra? Ilouemy?
5. Yto Takoe MHOXHTENb aJanTalyy, NpenesbHas —aJanTamws,
KO3((PUIMEHT Pa3rOHKHU IMPU HACTPOHKE ITapaMeTpoB JUCKPEIUTALNY]
B niporpamme QForm?
6. B kakmx mMecTax NMpOHCXOIUT CTYIIEHHE CETKH MPU aBTOMATHYECKOM
ee NepecTPOCHUH Ha HEKOTOPOM Ilare MOJICIUPOBaHMs?
7. Jns 4ero B HEKOTOPHIX 3a/JavyaX MOJETUPOBAHHS HEOOXOIUMO
MPUMEHSTH JIOKAJIbHYIO aJalTalluio CeTKN?
8. Uto mo3BoNSAIOT OnpenenuTh GyHKIHMHA GOPMbI KOHEYHOTO AJIeMeHTa?
9. Uro Takoe stuciiku Boponoro? J1Jist 4ero NpuMEHSIOTCS TaKUE STYCHKH B
QForm?
10. KakoB ¢u3uYecKuii CMBICI WHTErpajoB, BXOASAMIMX B (PyHKIHOHAT
Mapxkoga?
11. Kaxkne BCIIMYNHBI SIBJISIFOTCA Y3J10BBIMU HEU3BCCTHBIMU Inpy|
MOJIEIIMPOBAHNH OOJNBIINX TUIACTHUECKHUX nedopmanmii B QForm?
12.Yto0 Takoe rpaHUYHbIC YCIOBHS?
13. Onuinure o0uuii anroputM perenus 3anaad MKO
14. Onuinure METOIMKY aHaJIM3a UCXOAHBIX JIAHHBIX U BHIOOpP pacyeTHO
CXEMBbI
[K-1.1 IIpoBOAUT MapKETUHTOBbIE TeopeTnuyeckue BONPOCHI K IK3aMeHY
UCCIIE0BaHUS 1. Yro mo3BOMNSAIOT ONpenenuTs GYHKLIHN (OPMBI KOHEYHOT'O 31eMeHTa?
Hay4HO-TEXHUUYECKON 2. Yro takoe siueiiku Boponoro? J{i1st uero npuMeHsOTCS TaKue SYSHKH B
nH(poOpMaINK; TUATHOCTHPYET QForm?
00BEKTHI IPOKATHOTO 3. KakoB (u3H4eckuil CMBICI HHTErpayoB, BXOMAIIMX B (pyHKIHMOHAMT
MIPOU3BOJICTBA HA OCHOBE Mapxkosa?
aHaJIM3a HayYHO-TEXHUYECKON 4. Kakue BenMYMHBI SBISIOTCS  Y3JIOBBIMM  HEU3BECTHBIMH  IIPH
nHdopMaIuu o MOJICITMPOBAHMH OOJBIINX TUIACTUYECKUX Aedopmaruii B QForm?
TEXHOJIOTMYECKUX MpoLeccax 5. Yto Takoe rpaHUYHbIC YCIOBHA?
6. OmnwuimTe 00Nt aNTrOpUTM perieHus 3aaaun MKD
7. OmumuTe METOAUMKY aHalM3a UCXOAHBIX JaHHBIX M BBIOOpP pacueTHOH
CXEMBbI
IIK-1.2 VYcranaBiauBaer cBs3u MeX1y — [[TeopeTHuUecKHUe BONMPOCHI K IK3aMeHYy
TeXHOIOoruueckuMu nponeccamu| 1. Yro Takoe HEWTpaIbHOE CEUEHHE MPH IPOKaTKe?
1 00BEKTaMH MPOKATHOT'O 2. Kak  BIMSIOT  TpHKIaJbIBaeMble  HATSHKEHHS  HAa  YCHIIHe
TIPOU3BOJICTBA CO CBOMCTBAMH nedopMupoBaHUs IPH MPOKATKE JHUCTa?
TOTOBOH NMPOXYKINH, CHIPBS U 3. HaszoBure pmomymieHus, NpUHAMAaeMble NPU PELICHUH 3a1ad TeOpUH
PacXofHBIX MaTEPUAJIOB, IUTACTUYHOCTH METOZOM TOHKHX CEYEHHM.
COCTaBOM, CTPYKTYpO# MeTajuia 4. MOXXHO 1H IPUMEHHUTH METOJ] TOHKHX CEUCHUH ISl pEIICHUsS 3aJa9H O
7 QU3UICCKUMH, mpokaTke ToacToro nucra? [louemy?
MEXaHWIECKUMHU, XUMUIECKIMH,| 5. YTO Takoe MHOXHUTENb aJanTalliy, NpenenbHas aJanTarms,
TEXHOJIOTUYECKIMU H K03(GHUIMEHT Pa3TOHKHU IMIPU HACTPOHWKE IMapaMeTpoB JUCKPEAUTANY
IKCILTYaTAl[MOHHBIMHU B nporpamme QForm?
CBOMCTBaMH 6. B Kakux MecTax NMPOUCXOAUT CTYIICHHE CETKH NMPU aBTOMAaTHYECKOM
ee MepecTPOCHNH Ha HEKOTOPOM IIare MOJETUPOBAHMA?
7. Ins d4ero B HEKOTOPHIX 3a/Javyax MOJCTUPOBAHHSA HEOOXOIUMO
MPUMEHSTB JIOKAJIBHYIO aaNTAlHI0 CeTKN?
K-1.3 IIpuMeHseT OCHOBBI TEOPUU [IpakTH4YecKkHe 3a1aHHUsA K IK3aMEHY
TIPOLIECCOB 00PaOOTKH 1. BbInomHUTH MOJETMPOBAHKE TIpoOIecca Topsiueii neopmanyu cisida ¢
MaTEPHUAJIOB IIPU PEIICHUN HadanpHOM TOMmMHBL 300 MM [0 KOHEYHOM TONINMHBI 255 MM,
TEXHOJIOTHYECKHX 3a]1a4 O060cHOBaTh rpaHUYHBIC M HAYAJILHBIE YCIIOBHUS TPOIIECCa.
TIPOKATHOT'O ITPOU3BO/ICTBA. 2. BpImonaHNTH MONENMPOBaHKE MpoLecca ropsiaei aedopMaryn cisoda ¢

PaccuuteiBaeT 0CHOBHBIE

HadanpHON TOMmMHBL 250 MM 10 koHeyHou TommuHel 200 MM,




Kon

WNupukaTop MOCTHKEHUS

OreHOYHBIE cpeacTaa

HHJIMKATOpa KOMIETCHIMU
TEXHOJIOTMYECKUE TIPOIIECCHI BeImonHuTh aHanu3 GOpMOM3MEHEHHS METallIa PU MPOKATKE.
MPOKATHOTO MPOU3BOJICTBA 3. BrmonHNTH MOnENMpOBaHIE Mpoliecca ropsiuei aedopMaryy cisida ¢

HavaiabHOW TommmHB 400 MM 10 KOHedHOW TOmmmHBI 350 MM,
BeimonHATh aHATN3 HANPsHKEHHO-1e() OPMUPOBAHHOTO COCTOSTHHS.

4. BBIIOTHHUTE MOJICIIMPOBAHHUE MpoIecca ropsiuei aedopMaIiu cisoa ¢
HavajgbHOM TommmHBl 190 MM 1m0 koHewHO# TommmHBI 150 MM,
BEITOTHATS aHATN3 HEPTOCHIIOBEIX TapaMETPOB IPOIIecca.

5. CmogenupoBats nporiecc neopManyu cisioa B 3[Kepax.

6. CMonenupoBaTh 30HBI OTCTaBaHUS M ONEPEKEHUS B  oyare
nedopmanuu mpy JIMCTOBOW TPOKAaTKe.

7. CMopnenupoBath aehOopMalioHHbIH pa3orpeB NMpy NPOKATKE JIUCTA.

IK-2 Crioco0OeH onpeaensaTh TeopeTnyecKkue BONPOCHI K IK3aMEHY
OpraHH3alHOHHbIC U 1. Omuiure METOAWMKY 3alaHusi TeoMeTpudeckux (opM H pa3MepoB
TEXHUYECKUE MEPbI ISl o0BeKTa
BBITIOJTHEHHUS 2. OmumuTe METOMUKY 3aaHus (PU3UUECKUX CBOUCTB CPEIbI
NPOM3BOICTBEHHbIX 3aanuii 1o | 3. OmUIMTe METOMUKY 3aJaHus TPAHUYHBIX YCIOBUI
BBIYCKY TOPSIYEKATAHOTO 4. OnumwuTe METONUKY 3aJaHKs TapaMeTpOB pacuera
MpoKaTa U UH)KUHUPpHUHTa 5 Onummure METOAUKY JUCKPETHU3aAlUN O6"beKTa Ha KOHCYHBIC 3JICMCHTHI
TEXHOJIOTMYECKUX MPOIIECCOB 6. ChopmymupyiiTe Kpyr BONPOCOB, KOTOpbIe  JOJDKEH  3HATh

KBaIM(UIIMPOBAHHBIH MONIB30BaTeNb porpaMMbl QForm

7. Kakue Buapl medopmanuu cymectByioT. IlpuBeaure dopmynsr. Uem
OTJIMYACTCS OTHOCHUTEIbHAS AeopMalus OT JorapupMHIECKOm?

8. C moMormipl0 Kakoro mapamerpa MOXXHO ONpPENeNHTh I'PaHMIBI 04ara)
nedopmanuu Tpu  MozeaupoBaHuu mporeccoB OMJ] B mporpamme
QForm?

9. IlepeuncnuTe  CKalApHBIE, BEKTOPHbIE M  TCH3OpHBIC  IIOJ,
oTobpaxaembie mpu Moaenuposanuu nporeccos OMJI B Qform

10.Kakue ypaBHEHHS ONHUCHIBAIOT  OOJIBIIME  YHPYrOMJIACTUYECKHE
nedopmarmu?

11.Kakue temoBble dddexTsl MoOryr ObITh NPH  IIACTHYECKON
nedopmanmun?

12. JlaiiTe onpeneneHne TEI0NPOBOIHOCTH.

13. Yemy (o ymomuanuto B QFOrm) pasen ko3hdunreHT nmpeoOpa3oBaHusl
pabotsl nedopmanun B temwio? Yemy (mo ymomyanuio B QFOrm) pases
K03 puLMeHT npeodpa3oBaHus pabOThl TPEHUsI B TEILIO?

14. Kakue 13 rpaHM4HBIX YCIOBH He ucmonb3ytorest B QForm: 1-oro pona,
2-oro poza uiu 3-ero posa?

[K-2.1 YcraHaBIUBaeT OCHOBHbIE TeopeTuyeckne BONPOCHI K IK3aMeHY
TpeGoBaHUs K 1. C momormpi0 Kakoro mapaMeTpa MOXKHO ONpENEIUTh TPAaHUIIBI Oodyara
TEXHOJIOTHIECKOMY nebopMali TpH MopenupoBaHuHM nporeccos OMJ] B mporpamme
000pyIOBAHHIO IS QForm?

NPOU3BOACTBA ropsiuexaranoro | 2. IlepedncnurTe  CKaJspHBIE, BEKTOPHBIE M TEH3OpHBIE  IIOJ,

MIPOKaTa ¥ BO3MOXKHOCTB €T0 orobpakaeMble Ipu MojenrpoBanuu mpoieccoB OMJ] B QForm

MOZCPHH3AIINI 3. Kakme ypaBHEHHS ONHCHIBAIOT OONBIIME  YHNPYrOIUIACTHYECKUE
neopmanuu?

4. Kakue TtemnoBbie dS(PQeKkTel MOryT OBITh TMpPH  IDIACTUYECKOH|
nedopmanuu?

5. JlaiiTe ompeneneHne TeIIoNpOBOIHOCTH.

6. Yemy (mo ymomuanuto B QFOrm) pasen koaddunreHt npeodpazoBanusy|
pabotsl nedopmanuu B Temwio? Yemy (mo ymonuanuio B QFOrm) pases
ko3 punment nmpeodpa3oBanus pabOTHI TPEHUS B TEILIO?

7. Kakue U3 rpaHUYHBIX YCIOBHIA He UCNONb3yroTcsi B QForm: 1-oro posa,
2-oro poja uiu 3-ero poga?

IK-2.2 OGecneuuBaeT cTabuibHOCT  [TeopeTHdyeckue BONPOCHI K IK3aMeHY
TEXHOJIOTMYECKOr0 Mporecca 1. Ommmure MeETOAWKY 3afaHusi TeOMEeTpHdYecknx (opM M pa3MepoB
TIPOM3BOJICTBA TOPSUEKATAHOTO o0BeKTa
NpoKaTa; PUHUMAaET peleHus o | 2. OnummuTe METOANKY 3aJaHus (GPU3NIECKUX CBOWCTB CPEIbI
TpeOyeMBIX periaMeHTHpyeMbIx | 3. OmuImTe METOANKY 3aJaHUs TPAHIMYHBIX YCIOBHH
KOPPEKTUPOBKAX Ha OCHOBE 4. OmumMTe METOAUKY 3aJaHus IapaMeTpoB pacyera
KOHTPOJIS TEKYIUX OTKIOHEHHWH | 5. OmummuTe METOAUKY TUCKPETH3aIMi 00BEKTa HA KOHEUHbIE 3JIEMEHTHI
OT 3aJIaHHBIX BEJIMYHH 6. Cdopmynupyiite Kpyr BOIPOCOB, KOTOpble JOJDKEH  3HATH)




Kon

WNupukaTop MOCTHKEHUS

OreHOYHBIE cpeacTaa

WHIIMKaTopa KOMITETEHINN
apameTpoB U KBaJTM(UIIMPOBAHHEIN MOIB30BaTENb IporpaMMbl QForm
TIPONU3BOJICTBEHHBIX 7. Kakne Buapl pedopmarmu cymectBytoT. llpuBeaurte dopmyssl. Yem
rokazaTesen OTJINYAETCSl OTHOCUTEIBbHAS IeOpMAaIHs OT JIOrapupMIIECKON?

[K-2.3 OcymiecTBigeT KOHTPOJIb [IpakTHYecKHe 3aIaHUS K IK3aMeHY
Ka4yecTBa ropsueKaTaHoro 1. Cwmogenupyiite nporecc JIMCTOBOI MPOKAaTKH U MOKaXUTE HEHTpaIbHOE
MpoKaTa Ha CTaIUSIX cedyeHue B oyare JeopMarum.

TEXHOJIOTMYECKOro mporecca 1 | 2. CMopmenupyiTe IMpOIecc JIMCTOBOM IMPOKATKM W TOKa)KUTE TPaHUIIB]
TOTOBOH NMPOAYKIIMU oyara nedopManum.
3. Cwmogenupyiite mpotecc TOJICTOJINCTOBOM MIPOKATKU u
NpOoaHaM3UPYiTe HEPaBHOMEPHOCTS JIe(hOpPMAIIMH 110 TONIIHMHE.
4. CmonenupyiTe NpoLecC JIMCTOBOM IMPOKATKM M TOCTpoiTe rpaduk
W3MEHEHHs YCHIIHSI IPOKATKH BO BPEMEHH.
5. Cmogenupyiite mporecc JHCTOBOW NPOKAaTKM W TIOCTPOWTE rpaduk|
W3MEHEHHS] MOMEHTOB MPOKATKU BO BPEMEHH.
6. Cmopnenupyiite nporecc JMCTOBOW MPOKATKH C HATSDKEHUSIMH.
7. CMoaenupy¥iTe IMpoIecc JUCTOBOM MPOKATKY C Pa3InYHBIMHU YCIOBUSMH
Tpenus. [IpoananusupyiiTe npoueccsl.
[1K-3 CriocobeH onpenensiTh TeopeTnyeckue BONPOCHI K IK3aMeHY
OpraHU3alMOHHbIE U 1. Yro Takoe KOHBEKTUBHBIN TEIIOOOMEH?
TEXHUUECKUE MEPHI IS 2. Oxapakrepu3yiTe TerI000MeH H3Ty4eHneM?
BBITIOJTHEHUS 3. Ha 4em 0a3upyercsi OCHOBHAsI UJiesl METO/]a KOHEYHBIX AJIEMEHTOB?
MPOM3BOJCTBEHHBIX 3adanuii mo | 4. YUto Takoe KOHEUHbIH 3jeMeHT? [lepeuncinTe OCHOBHBIC CBOWMCTBA
BBIITYCKY XOJIOAHOKATaHOT'O (aTpuOyTHI) KOHEYHOT O SJIEMEHTA.
JIUCTa U MHKUHUPHHTA 5. Ha3oBure OCHOBHbIEC IpaBWJIa AUCKPETU3ALMU CPEIbl ATl MOTY4EHHS
TEXHOJIOTMUECKUX MPOLIECCOB HaWTy4IlIed CeTKH KOHEUHBIX AJIEMEHTOB.
6. Uro onmceIBaeT peonornyeckas Mozielb MaTepraia’?
7. 3amummrte KpuTepuil ruiactuuHocTH Museca. B uem ero ¢usuueckuii
cMbIca?
8. Uemy paBHBI WIM 4YeM OrPaHUYCHBI MPEACNbHBIC CHIIBI KOHTaKTHOTO|
TpeHus?
9. IlepeuncnuTe 3aKOHBI KOHTAKTHOTO TPEHUS. 3aNUIIUTE (HOPMYIIBL
10. Kakue ypaBHEHUs IPUMEHSIFOTCS [UIsl OMIMCAHUSI OOJBIINX IIACTHIECKUX
nedopmanuit? YUUTHIBAIOT U 3TU ypaBHeHHs yrnpyrue nedopmanuu?
11.Y10 moka3plBaeT HWHTCHCHMBHOCTh HANpsDKEHWH TIpH  aHalu3e
HHCTpyMeHTa?
12. JTaiite onpeneneuue kputepus paspymenus Cockroft-Latham.
13. JlaiiTe onpeneneHne 0cCeCUMMETPUYHO# nedopmanim.
14.B xakom cimydae mpu pemeHuu 3amaun OMJI MOXHO TPHHATH
JOMyIIeHNE, 9To AeopMaItusl SBISETCS IIOCKOH?
IIK-3.1 YcraHaBIMBaeT OCHOBHBIE TeopeTnueckue BONMPOCHI K IK3aAMEHY
TpeOOBaHUS K 1. Yro Takoe KOHBEKTHBHBIN TEIIIOOOMEH?
TEXHOJIOTHIECKOMY 2. OxapakTepHu3yiTe TerI000MeH H3Iy4eHHeM?
000PYIOBAaHUIO IS 3. Ha 4em 0a3upyeTcst OCHOBHASI UJiesl METOJIa KOHEYHBIX AJIEMEHTOB?
MIPOM3BOACTBA XoJMogHOKaTaHoro| 4. Yro Takoe KoHEUHHBIH s3nemeHT? [lepeuncinTe OCHOBHBIE CBOICTBA
JIUCTa U BOSMOXKHOCTH €T'0 (aTpuOyTBI) KOHEYHOTO PIIEMEHTA.
MOJEPHU3AINN 5. Ha3oBure OCHOBHBIE NpaBWJIa AUCKPETU3ALMU CPEIbI IS TOMYIECHUS
HaWTy4IIeH CeTKH KOHEYHBIX HJIEMEHTOB.
6. Uro onmceIBaeT peonornyeckas Mozielb MaTepraia’?
7. 3anmmmre KpUTEpWi IIacTUYHOCTH Mm3eca. B wem ero Qusmueckuii
cMbIc?
IK-3.2 OobecrnieunBaet crabmabHOCTE  [TeopeTHueckue BOIPOCHI K IK3aMeHY

TEXHOJIOIMYECKOro Iporecca
MIPOM3BOJCTBA XOIOAHOKATAHOTO
JIUCTa; TPUHUMAET PEIICHUS O
TpeOyEeMBIX perJIaMEHTHPYEMBIX
KOPPEKTHPOBKAX Ha OCHOBE
KOHTPOJISI TEKYIIUX OTKIOHEHUH
OT 33/IaHHBIX BEJIWIHH

1.

2.

Uemy paBHBI WJIM 4YeM OTPaHUYCHBI MpeeNbHBIE CHIIBI KOHTAKTHOTO
TpeHus?

[lepeuncnure 3aKOHBI KOHTAKTHOTO TPEHMS. 3aNHUIINTE (POPMYJIBI.
Kakwe ypaBHEHNS TPUMEHSIOTCS U ONMCAHUS OONBIINX TIACTHYECKUX
nedopmannii? YUUTHIBAIOT TN 3TH ypaBHEHHA ynpyrue nedopmannu?
Uro moOKa3plBae€T HMHTCHCHBHOCTh HANPSHKCHUH TpH  aHAIN3E
WHCTpyMeHTa?




Kon HNHaukaTop JOCTHXKEHUS OueHoyHbIE CpelICTBA
WHIIMKaTopa KOMITETEHINN
apameTpoB U 5. Jaiite onpenenenue kputepus paspymenus Cockroft-Latham.
TIPONU3BOJICTBEHHBIX 6. MaiiTe onpenesieHe 0CECHMMETPUIHOH JleopMaryy.
NoKaszaTenen 7. B kakom cmywyae mnpu pemeHun 3agaud OMJl MOXHO TIpHHSATH
JIONYyIIEHHE, 4To aedopManus sIBISIETCS TNIOCKOH?
[K-3.3 Ocy1miecTBIsIeT KOHTPOIb [IpakTHYecKue 3a1aHUSA K IK3aMeHY
Ka4yecTBa XOJIOAHOKATAHOT'O 1. CwmogmenupyiiTe mpolecc JHMCTOBOM TPOKaTKW B JABYX  KJIETAX
JICTa Ha CTaJUsIX (HenpepbIBHAsI IPOKATKA).
TEXHOJIOTMYECKOro mpouecca M | 2. CMmopmenupyiTe MpoliecC JUCTOBOW MNPOKATKM B BAJKaX pPa3HOIO
TOTOBOH NMPOAYKIIMU JaMerpa.
3. CmogenupyiiTe mpoIece JIMCTOBOW MPOKATKY B BaJIKaX, BPAIAIOIIHXCS C
Pa3UYHBIMH OKPY)KHBIMH CKOPOCTSIMH.
4. CmonenupyiTe Mporecc JUCTOBOM MPOKATKU C Pa3IMYHBIMHU YCIOBUSMHU
TPEHHs] Ha KOHTAKTe.
5. Cmopenupyiite mporecc JUCTOBOW MPOKAaTKH C OJHUM HPUBOAHBIM H
OJTHUM XOJIOCTBIM BAJIKOM.
6. CmopmenupyiiTe mporecc JIMCTOBOM MPOKATKU C NPUIIOKEHUEM 3aHEr0
HaTSHKEHHUS.
7. CMojnenupyiiTe TMpOLECC JMCTOBOM NPOKATKHM C MPUIOKEHUEM
TMEPECAHETO HATAXKCHUA.
Tecr.
1. Kakas u3 nedopmaruii o61agaeT CBOMCTBOM aITMTUBHOCTH?

a) OTHOCHUTEJbHAs AehopMarius

0) ucruaHas aeopmarms

B) IJIOCKas Aedopmarius

T') OceCUMMETpUYHas nedopmarus

C moMOIIBI0 KaKoTO IMapaMeTpa MOXHO OMPENeTHTh T'PaHHUIbBI ovara JeopMamuu Mpu
Mo ienupoBanuu nporecco OMJI B mporpamme QForm?

a) ToJie CKOpocTen

0) 1MoJie ”HTEHCUBHOCTH Je(opMaIiuu
B) TI0JIC MHTCHCUBHOCTH HANIPSHKCHUN
T') I0JIe HHTEHCUBHOCTH CKOPOCTEH nedopmanuu

Kaxkoe u3 OTO6pa)KaCMbIX IMOJIEH OTHOCHUTCS K BCKTOPHBIM BeIUYMHAM?

a) MoJie CKOPOCTEe

0) moJsie ckopocTel aedopmarn
B) TIOJIC HATIPSDKCHUIN

T') TeMIIEpaTypHOE T0JIe

[Tpu kaKoM 3HAYEHUH CPETHETr0 HAMPSHKEHHSI MOKHO TOCTUYB 00JIee BHICOKOM TIaCTUYECKOM
negopMaIuu MeTajiia B poliecce X0JIOAHON 00paboTKH 1aBIeHUEM?

a) Mpu HanOOJIBIIIEM 3HAYEHUH C TTOJI0KUTEIbHBIM 3HAKOM

0) pu HauOOIBIIIEM 3HAUEHUH C OTPULIATEIHHBIM 3HAKOM

B) IIpU HYJICBOM 3HAUCHUHN

r) pu HaKOOJIBIIIEM I10 MOAYJII0 3HAUYCHUHN

YTto moka3plBa€T HHTEHCUBHOCTD HaHpH)KCHI/Iﬁ IIpu aHaJIN3¢C I/IHCprMCHTa?

a) MHTCHCHUBHOCTb HaHpH)KCHI/Iﬁ IMOKa3bIBACT, MCPCIICIT JIK MaTe€puajl HHCTPYMCHTA B
IUTIAaCTUYECKOE COCTOSIHHME B JaHHOM TOYKE, IIOCKOJIBKY 3TO XapaKTCPU3YCT CTCICHb
YIIPOUHCHHUA MaTCpHralia MHCTPYMCHTA U YIYUHICHUC €0 MCXAHUYICCKUX CBOICTB



10.

0) MHTEHCUBHOCTb HAINPsDKEHUH TIOKA3bIBAET CTETIEHb YIPYTOi eopMauy HHCTPYMEHTa, |
9TO MO3BOJIACT HNPOTHO3UPOBATH TOYHOCTD IMOJTYYCHUA I/I3I[eHI/II71 SaHaHHOﬁ reomMeTpun

B) MHTEHCHUBHOCTh HANPSDKCHUM TMOKa3bIBaeT, MEpelies U MaTepual HHCTPyMEHTa B
TUTACTUYECKOE COCTOSIHWE B JIAHHOW TOYKE, TMOCKOJIbBKY 3TO XapaKTEepHU3yeT BEPOSATHOCTh
paspyIeHust HHCTpyMEHTa B JaHHOI o0nacTu

I) UHTCHCUBHOCTh HANpsHKEHUM NpU aHaliu3€ HHCTPYMEHTa, KaK WU HMHTEHCHUBHOCTh
HaNpsOKCHUA TpH  aHaiu3e JeOpMHPYEeMOil 3aroTOBKM HE HECEeT CYIIECTBEHHOMN
nHpOpMAIHH ISl TEXHOJIOTA

Jaiite onpeneneHne 0ceCuMMETPUYHON JedopMaun

a) nedopmanusi, KOTopasi MPOUCXOAUT ACHMMETPUYHO OTHOCUTEIHHO OCH BPAIICHHUS STOTO
Tena (MPUMEHUTENBHO K TeIaM BpallleHNs)

0) nedopmariusi, KOTOpasi MPOUCXOJUT CUMMETPUYHO OTHOCHUTEIIBHO OCH BpAILEHUS] STOTO
Tena (MPUMEHUTENBHO K TeIaM BpallleHs )

B) Aeopmansi, KOTOpasi IPOUCXOTUT CUMMETPUYHO OTHOCUTENIBHO OCH, TPOXOAIIEH yepes
LIEHTP MacC ATOTrO Tela (MPUMEHUTENHHO K JIFOOBIM T€OMETPUUYECKUM TeJIaM)

r) nedopmaius, KOTopas MPOUCXOAUT ACUMMETPUYHO OTHOCUTENIBHO OCH, MPOXOAsIen
4yepe3 IEHTP Macc 3TOTO Tefa (MPUMEHUTEIBHO K JTF0OBIM T€OMETPHUIECKUM TEJIaM )

B kaxom ciyyae npu pemenuu 3agauu OM/J] MOKHO NPUHSATH TOMYyLIEHUE, YTO AePopMarus
ABJISIETCS TUIOCKOW?

a) B ciydae gegopmaiiui, KoTopas IPOUCXOAUT CUMMETPUYHO OTHOCUTEIBHO OCH BpallleHUs
3TOrO Teja (MIPUMEHUTENBHO K TeIaM BpaIleHUsI)

0) B cirydae nedopmariuu, KOTopast IPOUCXOIUT B IBYX TUIOCKOCTSIX

B) B ciydae aedopmanuu, KOTOpash HIPOMCXOAMT TOJIBKO B OJHON IUIOCKOCTH IIpHU
HEM3MEHHBIX pa3Mepax AeGopMHUpyeMOro Tejla B HalpaBJIEHUH, NMapauIeIbHOM JaHHOMN
IIJIOCKOCTH

r) B ciay4yae jedopMalMM, KOTOpas MPOUCXOAUT TOJIBKO B OJHOM IUIOCKOCTH IIpU
HEM3MEHHBIX pa3Mepax AeGpOopMHUPYEMOTo Tella B HallpaBJIeHUH, IEPIEHIUKYIIPHOM JaHHON
IIJIOCKOCTH

Kakune BenmuuMHBI BIMAIOT Ha pPEOJOrHYECKHE CBOMCTBa AepopMUpyeMOro marepuana
MPUMEHUTEIIBHO K ropsuuM npoueccam OMJI?

a) HaKoIUJIeHHast tehopMaliusi, CKOpoCTh ehopMaluu U TeMIieparypa

0) cKOpOCTh AeGOopMaINK B TeMIIepaTypa

B) HaKOIUICHHAs Aeopmaliys 1 TemIeparypa

T') TOJILKO TeMIeparypa

[Ipy kakoM yCIOBHHM KOMIIAKTHBIM (CIUIOIIHOM) METAJUTMUECKUN MaTepuayl NEepexoauT B
IJIaCTUYECKOE COCTOSIHUE?

a) KOrJa WHTEHCHUBHOCTb HAMpPSIKEHWM CTAHOBUTCS PABHOW HAMPSHKEHUIO TEKy4eCTH
Marepuana

0) Korja WHTEHCUBHOCTb HAMPSHKCHUH CTAHOBUTCS OOJBIIE HAMPSHKEHUS TEKYy4ecTH
Marepuana

B) MTOKa MHTEHCUBHOCTH HAIIPSKEHUI MEHBIIIE HAMIPSKEHUS TEKyU4eCTH MaTepuana

T') KOT/1a MHTEHCUBHOCTH Jeopmaliny, co3iaBaeMasi B MaTepuase, CTAaHOBUTCS JOCTATOYHOU
JUTSL IOCTUXKEHUS €r0 Mpefesia TEKY4eCTH

YeMy paBHBI MaKCUMaJIbHbIE KacaTeIbHbIC HAMPSDKEHUs! (HAIPsKEHUsT TPEHUS ) B ITPOIIECcax
oM/J1?

a) MpeAey TEKy4eCTH

0) npeaeny NpONOPLHOHATILHOCTH

B) IIpeJieNTy TEKYYECTH HA CABUT



11.

12.

13.

14.

15.

16.

17.

I) Ipeseny IpOYHOCTH

Kakoii n3 3aKOHOB HMYEM HE OTPAaHMYMBAECT MAKCHMAJIBHYIO CHIIy TPEHHs B Ipoleccax
oMAa?

a) 3aKOH CMEUIaHHOTO TPEHMUSI

0) 3axoH Tpenus Kymnona

B) 3aKOH TpeHus 3ulens

I) 3aKoH TpeHus JleBaHoBa

Urto Takoe «HEWTpaTbHAsI TOUYKa» B odare aedopMaIiuu Ipy mpokarke?

a) 3TO TOYKa B o4are AedopMarim, B KOTOPOil CKOPOCTh TEUEHHS MeTaslia 00JIbIle OKPYKHOM
CKOPOCTH BaJIKOB

0) sT0 TOuka B ouare aedopmalui, B KOTOPOW CKOPOCTh TEUECHHS] METajljla MEHBIIE
OKPYKHOM CKOPOCTH BAJIKOB

B) 9TO TOYKa B ouare JeopMaInu, B KOTOPOH CKOPOCTh TEUCHHS METalllla paBHA OKPYKHOU
CKOPOCTH BaJIKOB

T') 3TO TOYKA, COOTBETCTBYIOIIAS CePEIMHE JUTMHBI ovara Je(opManuu

Kak BAHSIOT TpHKIIaAbIBacéMble HATsDKEHHS Ha ycwine Ae(OpMHUpOBaHUS TPH MPOKATKE
nucra?

a) yCUJIE BO3paCTaeT

0) ycwiIre CHIKAeTCsI

B) yCUJIME€ HE MEHSETCS

T') yCUJIE MOKET KaK BO3pacTaTh, TaK U CHMXKATHCS B 3aBUCUMOCTHU OT BEJIMYUHBI HATSK CHUS

Kaxkoe u3 oToOpakaeMbIX MOJIEH OTHOCUTCS K CKAJIIPHBIM BEJTMYHHAM?
a) TI0JIe CKOPOCTeH

0) moJje ckopocTei aedopmaru

B) I0JI€ HAPSDKCHUM

') TEMIIEPATypHOE T0JIe

Kakue ypaBHEHUs ONMMCHIBAIOT OOJIBIIKE YIIPYTO-TUIACTHYECKUE JIehopMarun?
a) Jleu-Museca

0) [Ipanms-Peiicca

B) ['enkn

r) ['yka

Kakue ternoBbie 3((eKThl MOTYT YUMTHIBATHCSA MpU MojenupoBaHuH mpoueccoB OM/I ¢
npumernenrneM MKD u mporpammer QForm?

a) TEII00OMEH MEX/1y YaCTsIMHU HarpeTol 3ar0OTOBKHU M3-3a €€ TeIUIONPOBOTHOCTH; TETNIOBOM
3pPEeKT TUIACTHYECKOW JedopMalu, 3aKIHYAIONIMICS B YaCTHYHOM IPEoOpa3oBaHUU
paboTel nedopMalui B TEIUIOTY; TEIIOOOMEH MEXIy 3arOTOBKOM M OKpY)KAroIIel cpenoi,
OCYILIECTBISIOLIUICS MTyTeM KOHBEKIIUU U U3Ty4CHUS

0) Ter00OMEH MeXay 3aroTOBKOM H MHCTPYMEHTOM, OCYILIECTBISIOUIUICS depes
CMa30YHYI0 IUJICHKY; TEIJIOBOM dJ(PQEeKT TpeHHs, 3aKIoYaroluiics B YacCTHYHOM
MpeoOpa3oBaHUU B TEIUIOTY PaOOTHI TPEHUS MEX]y 3aTOTOBKOW U MHCTPYMEHTOM

B) TEIUI0OOMEH MEXy YaCTIMU WHCTPYMEHTA, ONPECIISIONUNACS €ro TeMIOMPOBOAHOCTHIO;
TEII00OMEH MEKTy MHCTPYMEHTOM U OKPYKAIOIIEeH CPpeIoi MyTeM KOHBEKITUH U U3ITyYEHHUS,
MPSMOM HarpeB TEIUIOBLIM MOTOKOM YacTH MOBEPXHOCTH WM 00beMa 3ar0TOBKU

r) mpu Mo ienupoBanuu mporeccoB OM/I ¢ mpumenerrem MKD u nporpammsr QFOrm moryr
YUUTBIBATHCSI BCE BBIIIETIEPEUHCICHHBIE TETIOBBIC dPPEKTHI

I[aﬁTe OIPECACIICHUC TCILJIOMPOBOAHOCTHU



18.

19.

20.

21.

22.

23.

a) TEIUIOOOMEH MPOMCXOAUT B CIIydae KOHTAKTa MOBEPXHOCTH TBEPAOTO Tejla C ra3oM (WiIH
XKUAKOCTBIO), UMEIOIIEM JIPYTYIO TEMIIEPATYPy

0) mepenaua Temia OCYLIECTBIAETCS NPH HEHNOCPEACTBEHHOM KOHTAKTE 4YacTell Tena c
pa3IMYHON TEMIIEPATYPOU

B) TEIUIOOOMEH MPOMCXOAUT 0€3 HEHNOCPEACTBEHHOTO KOHTAKTa MEX/Y TeJIaMH, U IEPEHOC
TEIlJIa OCYIIECTBIISIETCS B BUJIE IEKTPOMAarHUTHBIX BOJIH

r) 3TO TEIIoBOH S(P(EKT IMIacTUYEeCKON neopManuu, 3aKIIOYAIOUINICS B YaCTUYHOM
npeoOpa3zoBaHuy paboOTH! 1eOPMAIIU B TEIUIOTY

Yemy (mo ymomuanuto B QFOrm) paseH xkoddpdummeHT mnpeodOpazoBaHust padOTHI
nedopmanuu B Temio u ko3dduiuert npeodpa3oBanus pabOTh TPEHUS B TETIIO?

a) 0,05

0) 1,50

B) 0,95

r) 1,05

Kakwne u3 rpaHn4HBIX yCIOBHI HE UCTIONB3yIoTCst B QForm?
a) 1-oro poma u 2-oro pojaa

0) 2-oro poaa u 3-ero pojaa

B) 3-ero poja

r) 1-oro pona

Meton pemieHus 3ajad  MaTeMaTU4yecKol (HU3MKH, OCHOBAaHHBIM Ha MpeACTaBICHUU
aHAJIM3UPYEMOro 00bEKTa B BU/I€ COBOKYITHOCTH MaJIbIX 110 pa3Mepy 00s1acTel, B KaxX 101 U3
KOTOPBIX HCKOMYIO (DYHKIMIO alllIpOKCUMUPYIOT TOJIMHOMaMH HU3KHUX CTEIEHEN — 3TO...

a) METO/J] TUCKPETHBIX IEMEHTOB

0) METOJT TOHKUX CeUEHUN

B) METOJl KOHEUHBIX JIEMEHTOB

') METOJ TPaHUYHBIX 2JIEMEHTOB

Uto Takoe amanTanus KOHEYHO-3JIEMEHTHOM ceTku B mporpamme QForm?

a) 9TO MpOIecC aBTOMATUYECKOTO MEPECTPOCHHS] KOHEUHO-3JIEMEHTHOM CETKU

0) 3TO AIrOPUTM MOCTPOCHUSI KOHEUHO-2JIEMEHTHOMN CETKU

B) TO IPOILECC BHIOOpA THUIIA KOHEUHBIX AJIEMEHTOB (TE€TpadIp, TeKcadap U T.1.)

r) 3T0 crnoco0 OomHCcaHus pa3Mepa 3JeMEHTa, a UMEHHO — OTHONIEHHE MaKCHUMAaJbHOTO
pasMepa 3JeMeHTa K pa3Mepy Kakoro-Jinbo 371eMeHTa KOHEYHO-2JIEMEHTHON CETKU B 00bemMe
Tena

B kakux Mecrax 3aroToBKH W/WJIM MHCTPYMEHTa MpH MoJAeIHpoBaHuM mpoueccoB OMJ]
HE00XO0IMMO MTPUMEHSTh JIOKAJbHYIO aJIalTAlluI0 CETKH?

a) TOJIBKO B MECTaX KOHIICHTPALIUH HANPsHKCHUI

0) B MecTax HauOOJBIINX 0XKHUJAAEMbIX TPAJHUEHTOB U3MEHEHUSI UCKOMON (DYHKIIMH

B) TOJILKO B ouare aedopMaiuu

I) TOJBKO B MeCTax, TJe TOJIIMHA CBOOOJHON, HE KOHTAKTHPYIOIIEH C HHCTPYMEHTOM,
MOBEPXHOCTH 3arOTOBKU MEHBIIIE 3a/IaHHON BETUYHHBI

Kakoe 13 0ToOpakaeMbIX 1Mojiel OTHOCUTCS K TEH30PHBIM BEJIMYMHAM?
a) ToJie CKOpocTen

0) moJie mepeMeIeHHHA

B) I10JI€ HANPSDKEHUM

I') TEMIIEPATYPHOE T10JIE



24. Kakue BEIWYHMHBI SBISIOTCS Y3JIOBBIMH HEW3BECTHBIMU IPH MOJICIMPOBAHUH OOJIBIINX
miacTuyeckux aedopmanuii B QForm?
a) CKOPOCTHU U CPEAHNE HaIPSDKEHUS
0) KOMIIOHEHTHI T€H30pa JieopMalrii ¥ epeMeIIeHUs
B) CKOPOCTH Je(hopMalliy U MepeMEIICHHUs
I') KOMIIOHEHTbI TEH30pa HaNpsHKEHUM U CKOpOCTel JedopMaliuu

25. B kauecTBe IrpaHUYHBIX YCIOBHM I 3aTOTOBKH MOTYT OBITh. ..
a) TPaHUYHOE YCJIOBUE MO YCUIHIO
0) rpaHUYHOE YCIIOBHE 110 CKOPOCTH
B) TPAaHUYHOE YCIOBHUE IO TETIOBOMY ITOTOKY
T') BCE BbIIIETIEPEUNCICHHbIE
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