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1. HEJIX OCBOEHUA

1.1

Llenb OCBOGHMS JUCLMIUIMHBI — HOJIyYeHHE CTYICHTaMH HEOOXOIMMBIX 0A30BBIX 3HAHMII IO METAJUIOBEICHHIO U
TepMHUYECKON 00paboTKe cTajei i CIUIABOB, CBA3H CTPYKTYPBI U CBOWCTB METAIMYECKHX MATEPHAIIOB, & TaK )K€ HABBIKOB
MOJIETIUPOBAHMS CTPYKTYPBI METaJlIa C LIEIbI0 JOCTHKCHHUS TPeOYeMOro KOMILICKCa MEXaHHYECKUX CBOMCTB METOAMH
TEPMHUYECKOH, TEPMOMEXaHNIECKOH N XMMUKO-TEPMUIECKOI 00paboToK

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Brnox OIT: b1.B.JIB.17

2.1 TpeGoBanus K l'[peI[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | Auddys3us u quddy3noHHO-KOHTPOIUPYEMBIE IIPOIIECCH

2.1.2 |Marepuanosenenue

2.1.3 |MarepuanoseeHue IOIYIPOBOJHUKOB U JUIIEKTPUKOB

2.1.4 | MerannoBeaeHre HHHOBALIMOHHBIX MaTEPHAIIOB

2.1.5 | Merozs! uccieoBaHus MaTEpUaIoB

2.1.6 |Merponorus u cCTaHAapTU3ANNS TUPPOBEIX TEXHOJIOTHH B MATEPHAIOBEACHUN H METAJUTypTHI

2.1.7 | Merponorus u TEXHHYECKHE H3MepeHNs (PyHKIIMOHAIBEHBIX MaTEePHAIOB

2.1.8 |Merponorus, cTaHAapTU3aLUsA U TEXHUYECKUE U3MEPEHUS

2.1.9 [Merponorus, craHAapTU3aLUSI U TEXHUUECKUE U3MEPEHUS B DJICKTPOHUKE

2.1.10 | OcHOBBI MaTepuaNoOBEeCHUSI 1 METOJOB HCCIEIOBAaHMUS MaTEepHaIOB

2.1.11 |Pa3paboTka HOBBIX MaTEpPHAIIOB

2.1.12 | da3oBbie paBHOBECHS U JCHEKTHI CTPYKTYPHI

2.1.13 | ®uzuka AUINEKTPUKOB

2.1.14 | ®uzuka NOIYPOBOIHUKOB

2.1.15 |BBeneHue B KBAHTOBYIO TEOPHUIO TBEPIOTO Tela

2.1.16 | JledeKTsl KpUCTATIHMYECKON peIIeTKN

2.1.17 | KomneroTepuszanus 5KCIEpUMEHTa

2.1.18 | Marepuaisl anbTepHATUBHON SHEPTETUKH

2.1.19 |Marepuaibl HAyKOEMKUX TEXHOJIOTUI

2.1.20 | OcHOBBI 1u3aliHa METAJUINYECKUX MaTEPUAJIOB

2.1.21 |IInaHupoBaHWE W OpPTaHWU3AINsA HAYIHO-HCCIIEIOBATEIBCKON pabOTHI

2.1.22 |IlnanupoBaHue HAYYHOTO SKCIIEPUMEHTA

2.1.23 | CoBpeMeHHBIE MPOOIEMBI MATECPUATTOBEICHUS

2.1.24 | Teopus MOBEpXHOCTHBIX SIBICHUH

2.1.25 |Teopus cummerpuun

2.1.26 |OnekrpoHHKa

2.1.27 | Kpucramnorpadus

2.1.28 | YueOHas mpakTHKa MO NOJIYYEHHIO EPBUYHBIX NMPO(ECCHOHATIBHBIX YMEHUI

2.1.29 | ®duzuyeckas XuMus

2.1.30 | Xumus

2.2 JucuuminHbl (MOIYIM) M NPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOM THCUMIIMHBI (MOY/Is1) HEOOX0AMMO KaK

npeaulecTBYOLIee:

2.2.1 | AToMHas ¥ 3JIEKTPOHHAS CTPYKTYpa MOBEPXHOCTH U MEX(a3HBIX TPAHHI]

2.2.2 | KoMno3ulMOHHbIE MaTEpHAIIbL

2.2.3 |KoHcTpynpoBaHUe KOMIIO3UIIMOHHBIX MaTepUaioB

2.2.4 |Meronsl uccienoBaHus CTPYKTYp U MaTepuaios. YacTs 2

2.2.5 |IloBepxHOCTHOE MOAU(DUIIMPOBAHUE MATEPHAIIOB U 3aITUTHBIC TOKPBITUS

2.2.6 |IIpown3BoncTBeHHAs MPAKTHKA IO TOIyYEHHIO TPOGECCHOHATIBHBIX YMEHHIH M OITBITa MTPO(YECCHOHAIBHOM e TeTbHOCTH

2.2.7 |IIpown3BoncTBeHHAs NMPAKTHKA IO TOIyICHHIO TPOMECCHOHATIBHBIX YMEHHUH M OITBITa MTPO(YECCHOHAIBHOM e TeTbHOCTH

2.2.8 |IIpown3BoncTBeHHAs MPAKTHKA IO TOIYICHHIO TPOMECCHOHATIBHBIX YMEHHIH M OITBITa MTPO(YECCHOHAIBHOM e TeTbHOCTH

2.2.9 |IIpousBoncTBeHHAs MPAKTHKA IO TOIYYCHHIO TPOGECCHOHATIBHBIX YMEHHUH M OITBITa MTPO(YECCHOHAIBHOM e TeIbHOCTH

2.2.10 | CneuunanbHbIE CILIABbI

2.2.11 | dusnyeckoe MaTepHaIOBEAECHUE CIUIABOB C OCOOBIMU MAarHUTHBIMH CBOMCTBAaMU, 4acTh 1. MarHUTHO-MSATKUE CIUIABbI

2.2.12 | duznyeckoe MaTepHaIOBEAECHUE CIIABOB C OCOOBIMU MarHUTHBIMHU CBOMCTBaMH, 4acTh 2. MarHUTHO-TBEP/IbIE CIIaBbI




2.2.13

AwmopdHBIe, MEKpPO- U HAHOKPUCTAIITHUECKUE MaTepPUaITbI

2.2.14 |buodusuka

2.2.15 |BsIcokoTeMIIepaTypHbIE H CBEPXTBEPAbIe (YHKIMOHAIBHbBIE H KOHCTPYKIIHOHHBIC MaTEePUaIIbI
2.2.16 |KowmnbproTepHsle H HHPOPMANNOHHBIE TEXHOJIOTHH B HAyKE U IIPOU3BOJICTBE
2.2.17 |MarepuanoBeeHue U TEXHOIOTUU IIEPCIIEKTUBHBIX MaTepUaIoB

2.2.18 |Meroap! uccnen0BaHUS XapaKTEPUCTUK U CBOMCTB MaTepHUasoB

2.2.19 | Meroap! 31EKTPOHHON MUKPOCKOIIUY [yl MaTepUajIOB TBEPAOTEIbHOM 3IEKTPOHUKHI
2.2.20 |Mertpororus 1 HCHBITaHUS (YHKIMOHAIBHBIX MaTePHAIOB

2.2.21 | OcHOBBI HAYyYHO-TEXHUYECKOTO MIEpeBOJa

2.2.22 |IlpakTHKa HayYHO-TEXHUYECKOTO IEPEBOa U PeIaKTUPOBAHUS

2.2.23 | Ten3opHbIe METObI B KPUCTAIUIOPHU3UKE

2.2.24 | TexHOJOTHS MOITYYCHUS KPUCTAIUIOB

2.2.25 | ®usnueckue OCHOBBI MarHeTH3Ma M MPOLECCH! IePEMarHHYNBaHUSA MaTEPHANIOB
2.2.26 |®usnueckue CBOUCTBA MPUIIOBEPXHOCTHBIX CIOEB U METOMBI UX UCCIIEIOBaHUN
2.2.27 | ©yHKUMOHAIbHBIE HAHOMATEPHAIIBI

2.2.28 | XuMus ¥ TEXHOJOTHS MOJMMEPHBIX MaTEpUaIOB

2.2.29 |buoopraHuueckas XUMHUSL

2.2.30 |BsIcokoTeMIIepaTypHbIe KepaMUUECKHE MaTePHUAIIb

2.2.31 |Kaponpounsle U pagualliOHHO-CTOIKHE MaTepHabl

2.2.32 | KBaHTOBas Teopusl TBEPAOIO TeIa

2.2.33 | Maremarudeckoe U KOMIBIOTEPHOE MOJEIUPOBAHUE MATEPUANIOB U IIPOLIECCOB AIIEKTPOHUKH
2.2.34 | Meroap! Hccen0BaHUS MAaKpO- K MUKPOCTPYKTYPbI MaT€pHaIOB

2.2.35 |Meroab! HEapaMeTPUUECKOH CTATUCTUKHI

2.2.36 | HekoTopble I11aBbl KPUCTAIIOXUMUHU

2.2.37 | O0BbeMHBIE HAHOMATEPUAIIBI

2.2.38 |IIpomecchl moyydeHus: 1 00pabOTKH CBEPXTBEPBIX MATEPHAIOB

2.2.39 | CTpyKTypa U TEXHOJIOTHYHOCTD CILUIaBOB

2.2.40 | DU3MKO-XUMHUS IBOJIIOIUH TBEPAOTO BEIIECTBA

2.2.41 |SnepHO-CIIEKTPOCKOMUUYECKHE U CHHXPOTPOHHBIE METO/BI UCCIEN0BAHUM

2.2.42 | Arrecranus U UCIIBITAHUS BHICOKOTEMIEPATYPHBIX U CBEPXTBEPIBIX MaTEPUAIIOB
2.2.43 | Artectauus u cepTUGHUKALMS UACTHHA YIEKTPOHHON TEXHUKU

2.2.44 | KoMmpioTepHble 1 HHPOPMAIIMOHHBIE TEXHOJIOTHH B HAYKE U MMPOU3BOJICTBE (DYHKIMOHAIBHBIX MaTEPHATIOB
2.2.45 |MatepuanoBeneHue U TEXHOJIOTUHU NIEPCIIEKTHBHBIX MaTEPHAIOB

2.2.46 |Matepuansl ¥ 2JIeMEHTHI CIMHTPOHUKH U CIHHBOTHOBOM ONTHKH

2.2.47 |MeHeKMEHT KauecTBa

2.2.48 |Merannuyeckue MaTepuasl Juis KPYIHBIX TPAHCIIOPTHBIX CHCTEM

2.2.49 | MerannoseneHue BBICOKOIIPOUHBIX CILIABOB

2.2.50 |Merononorus u NpakTHKa ONpeeNIeHUs Pa3MEPHBIX XapaKTEPUCTUK MAaTEPUAIOB
2.2.51 |Merononorus HaydHbIX UCCIIENOBAHUN

2.2.52 | Onrudeckue gBIEHUS B KpUcTa/uiax. YacTs 2

2.2.53 | OcHOBBI KJIETOYHOH OMOIIOTHH

2.2.54 | OdopmieHue pe3yabTaTOB HAYIHOHN NEITEITbHOCTH

2.2.55 |IlpakTHyeckoe NPIMEHEHNE TEOPUH (PYHKIIMOHAJIA SIEKTPOHHOH INIOTHOCTH
2.2.56 | CummeTpus HAHOCHUCTEM

2.2.57 |CoBpeMeHHbIE KOMIBIOTEPHBIE TEXHOJIIOTHU B CTPYKTYPHOM aHaIH3€e

2.2.58 | CneKTpOCKOMUYECKHE U 30HI0BBIC METO,IbI

2.2.59 | TepmomexaHnueckasi 00paboOTKa METAJIOB U CILIAaBOB

2.2.60 | YmpaBneHue KOJIEKTUBAMU

2.2.61 |YmpaBneHue npoekTaMu

2.2.62 | XuMHUYecKre OCHOBBI OMOIOTHUECKUX MPOLIECCOB

2.2.63 |Ludpposoe maTepuasoBeeHNE

2.2.64 |Hopwms! u npasuna opopmierus BKP

2.2.65 |IloaroToBKa K mpoLexype 3alUTHI U 3aIIUTa BHITYCKHON KBATH()UKAIMOHHON padoTHI




2.2.66 |IloaroroBka K mpouexype 3allrThl U 3alIUTa BEIMTYCKHON KBaMU()UKAITMOHHON paboThI

2.2.67 |lloaroToBKa K mpoLEIype 3alUThI U 3aIlUTa BBITYCKHON KBaIH()UKAIMOHHON paboTsI

2.2.68 |IloaroToBKa K mpoLEeIype 3alUTHI U 3aIIUTA BRITYCKHON KBATH()UKAIMOHHON paboTsI

2.2.69 |IlpenmumoMHas IPaKTHUKA JUIS BBITOJHEHHS BRITYCKHON KBATH(DHUKAIIMOHHON paboTHI

2.2.70 |IlpenmumoMHas MPaKTHUKA JUIS BBITOJHEHNS BRITYCKHOW KBAMH(DHUKAIIMOHHON paboTHI

2.2.71 |IlpenmumioMHas IPaKTHKA JUIS BBITOJHEHHS BEITYCKHOW KBaMH(DHUKAIIMOHHON paboTHI

2.2.72 |IlpenaumioMHas IPaKTHKA JUIS BBITOJHEHHS BRITYCKHONW KBATM(PHUKAIIMOHHON paboTHI

2.2.73 | DKcTpeManbHblE TEXHOJIOIMH IOTYYEHUSI HAHOMATEpUaIoB

2.2.74 | KoMmnbproTepHOE MOJICITHPOBAHIE MAaTEPUAJIOB U MIPOIIECCOB

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMHA

IIK-1: CnocodeH Kk MOMCKY HOBBIX HANPABJICHHIT HAYYHBIX HCCIe0BAHUI U CHHTe3Y 3HAHMI{ B 00.,1aCTH MaTepHaJI0BeeHHUs
H TeXHOJIOTHN MATePHAJIOB, CIIOCO0eH 0()OPMJIATH TEXHHUECKHE 32JaHUS H 0TYETHbIE MATEPHAJIBI N0 MIAHUPYEMBIM H
NMPOBeIeHHBIM HCCJIeT0BAHUAM

3HaTh:

ITK-1-32 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, (pa3oBbIe IPEBPALICHHS B MATEPHANIaX, BIMSIHUC CTPYKTYPHBIX XapaKTEPUCTHK
Ha CBOICTBA MaTEPHAIIOB

[1K-1-31 ocHOBHBIE KJIACCHI COBPEMEHHBIX METAJUTMYECKNX MATEePHAIOB, HX CBOMCTBA M 00IaCTH IIPHMEHEHHS, OCHOBHBIC
TEXHOJIOTHUECKHE MPOLecChl 00pabOTKU MaTepHaNIOB

YMmerb:

[IK-1-Y'1 BeIOMpaTh MaTEpUAIBl M TEXHOIOTHYECKUE IIPOLECCHI TS PEIICHUs 3aa4 IPOo(ecCHOHANBHOH AeITeTbHOCTH

Baagers:

[1K-1-B2 HaBBIKaMU UCIIOJIH30BAHUS METOOOB CTPYKTYPHOI'O aHaJIn3a U OIPEACIICHHUA MCXaHUICCKUX CBOICTB MaTcpualios,
TCXHUKH IIPOBECHUS DKCIICPUMEHTOB 1 CTATUCTHYCCKOM 06pa60TKI/I OKCIICPUMEHTAJIBHBIX JJAHHBIX

[IK-1-B1 MeTomamu nimaHHpOBAaHUS U IPOBEICHIS H3MEPHUTEIBHBIX SKCIIEPUMEHTOB, BEIOOPA M MCIIOIB30BAHUS METOIOB 00paboTKN
SKCIIEPUMEHTAIBHBIX JAHHBIX M OLIEHKH Pe3yIbTaTOB IKCIICPHMEHTOB

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | Yacos | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIIeTeHIU i pecypcsbl padoTsl

Pasnen 1. OcHoBBI
KPHCTAJLUTH3ANUH U

Kpucrtajsiorpagumn

1.1 OCHOBBI CTPOEHHS METAJUIOB. 7 2 [IK-1-32 JIT.1J11.2
Kpucrannuszanus MeTamios. J1.3
Poct kpucramnos. 2132

JennpurHas popma pocra.
JleHpuTHas JIMKBAIHL.
MukpocTpyKTypa.
KonnuecrBenHsle
XapaKTePUCTUKH
MHKPOCTPYKTYpHI /JIex/

1.2 TunuynHele KPUCTATIINYECKUE 7 2 [K-1-32 JI1.1J11.2
pelIeTKH METaJLJIOB. J1.3
Kpucramnorpadugeckue 33
HAaIpaBJIEeHHUS U INIOCKOCTH.
Hedextot
KpHCTaJUIOrpaduuecKoro
cTpoeHHst MeTayutoB /JIex/

Paznen 2. ledopmanus u
pa3pyuieHue MeTaJu10B.
MexaHnveckue CBoiicTBa
MeTAJJIOB




2.1

Ynpyras u miactuueckas
nedopmariusi.
JedopmanonHoe
ylpouHeHnue. Bszkoe u
XPYIIKOE pa3pyleHHe.
CTpyKTypa H3JI0MOB.
Ilepexon u3 BA3KOro
COCTOSIHUS B XPYITKOE.
TemnepaTypHbIil mopor
xpynkocty /JIex/

[K-1-32 TIK-1-
B1 IIK-1-B2

JI1.1J11.2
JI1.3]12.2
J2.3
24

2.2

Knaccudukarmst
MEXaHUYECKHUX UCIIBITaHUH.
OCHOBHBIE BU/IBI
MEXaHHYECKHUX UCTIBITAaHUI:
Ha PacTsDKEHHUE, CKaTue,
nu3MepeHue TBepaoctu /Jlex/

IK-1-32 IIK-1-
B1 IIK-1-B2

JI1.1 J11.2
JI1.3]12.2
J2.3
24

23

OCHOBHBIE BUJIBI
MEXaHWYECKHUX HUCIBITAHHUH:
HA CTaTHYECKYIO
TPEIIUHOCTOMKOCTb,
yIApHYIO BSI3KOCTB;
YCTaJIOCTHBIC HCIIBITAHUS,
HCIIBITAHHS HA TTOJI3y4eCTh U
JUTUTEIBHYIO

povHOCTh /JIek/

[K-1-32 TIK-1-
B1 IIK-1-B2

JI1.1J11.2
JI1.3]12.2
J12.3
24

2.4

IMoaroroBka u BEIONHEHNE
KonTponbsHOM paboTEI
Nel /Cp/

11

IK-1-32 IIK-1-
B1IIK-1-B2

JI1.1J11.2
JI1.3J12.3

KM1

Pa3nen 3. @a3oBble
NpeBpalIeHnsi B CTAJISIX U
AUATPaAMMBbI COCTOSIHHS

3.1

Juarpamma cocTosIHUSA
JKEIe30—yTIEPOI.
XapaKTepuCTHKa OCHOBHBIX
(a3 B craBax.
MHukpocTpyKTypa
OTOOKEHHBIX cTajel /JIex/

TIK-1-32 IIK-1-
B1 IIK-1-B2

JI1.1 J11.2
J1.3

32

IToAroToBKa K BBITIOITHEHUIO
nabopatopHoit pabotsi /Cp/

IK-1-32 TIK-1-
B1TIIK-1-B2

JI1.1J11.2
JI1.3J12.1

33

CTpyKTypa OTOXOKEHHOU
yraepoaucToit cranu /J1a6/

TIK-1-32 TIK-1-
B1 IIK-1-B2

JI1.1 J11.2
JI1.3J12.1

P1

34

IToaroroBka K 3amure
nabopaTtopHoit paboter /Cp/

[K-1-32 TIK-1-
B1 IIK-1-B2

JI1.1J11.2
JI1.3J12.1

3.5

MexaHu3M U KHHETHKA

1 y3nOHHBIX U
6e31n(pGy3nOHHBIX (Pa30BBIX
MIpEBpALCHUH B TBEPIOM
COCTOSTHHU.
TepMokuHEeTHYECKHE U
M30TEPMHUYECKHE TUATrPaMMBbI
npeBpanieHuid. [lepnmurHoe u
OeitHUTHOE

npeBpaiienus /Jlex/

IK-1-32 TIK-1-
B1TIIK-1-B2

JI1.1J11.2
JI1.3

Paznen 4. Tepmuueckast
odpaboTka u
NOBEPXHOCTHOE
YIIPOYHEHHE CTaJIed

4.1

Knaccugukanus BugoB
TEPMHUYECKOU
o6pabotku /JIex/

[K-1-32 TIK-1-
B1IIK-1-B2

JI1.1J11.2
J1.3




4.2

W3mMeHeHue CTPyKTypbl U
MEXaHHUYECKHX CBOICTB
METaJUIOB IpH JeopMariiu 1
MOCJIEAYIOIIEM Harpese.
BosBpar, nepsuynas u
cobupaTenbHas
pexpucrammsanus. Orxur I-
ro poza
(roMOreHu3alMOHHBIMH,
PEKPHCTAIUTN3AIIMOHHBIH, IS
CHSITUS. OCTATOYHBIX
HanpsoxkeHuit) /Jlex/

[K-1-32 TIK-1-
B1 IIK-1-B2

JI1.1J11.2
J1.3

43

IToAroToBKa K BBITOIHEHUIO
nabopatopHoit pabotsr /Cp/

[K-1-32 TIK-1-
B1 IIK-1-B2

JI1.1J11.2
JI1.3J12.1

44

Bnusaue repmuyeckoit
00paboTku Ha
MUKPOCTPYKTYpPY U
TBEPIOCTh
XOJOHO1e(hOPMHUPOBAHHON
cranu /J1ab/

ITK-1-32 [IK-1-
B1IIK-1-B2

JI1.1J11.2
JI1.3J12.1

P2

4.5

IToaroroBka K 3amure
nabopaTtopHoit pabotsr /Cp/

[K-1-32 TIK-1-
B1 IIK-1-B2

JI1.1J11.2
JI1.3J12.1

4.6

[IpeBparenus B ctanu npu
HarpeBe. O0pazoBaHue U
POCT ayCTEHHTHOTO 3€pHa.
OTxur 2-ro poja: MmojHbIH,
HEMOJHBIN, N30TEPMUYECKU,
cheponTU3NPYIONTHH,
HOpPMaJIU3alMOHHBIH.
CTpyKTypa U CBOHCTBa
OTOXOKEHHOU U
HOpPMaJIM30BaHHOM CTaJu.
[Teperpes n nepexor
cranu /JIex/

IK-1-32 TIK-1-
B1TIIK-1-B2

JI1.1J11.2
JI1.3

4.7

IMoaroroBka u BEIIONTHEHNE
KonTponbsHOH paboThI
Ne2 /Cp/

10

TIK-1-32 TIK-1-
B1 IIK-1-B2

JI1.1 J11.2
J1.3

KM2

4.8

IToAroToBKa K BBITIOITHEHUIO
nabopatopHoit pabotsi /Cp/

IK-1-32 TIK-1-
B1TIIK-1-B2

JI1.1J11.2
JI1.3J12.1

4.9

Bnusaue repmuyeckoit
00paboTku Ha
MHUKPOCTPYKTYpY U
MeXaHNYECKHe CBONCTBA
neperperoii cranu /J1a6/

TIK-1-32 TIK-1-
B1 IIK-1-B2

JI1.1 J11.2
JI1.3J12.1

P3

4.10

IToaroroBka K 3ammre
nabopaTopHoit paboter /Cp/

[K-1-32 TIK-1-
B1 IIK-1-B2

JI1.1J11.2
JI1.3J12.1

4.11

MapreHcutHoe
[IpEBpalIECHUE. 3aKaaKa
CTany. 3aKaJIMBaeMOCTh U
MIpOKaNuBaeMocTh /Jlex/

IK-1-32 TIK-1-
B1IIK-1-B2

JI1.1J11.2
J1.3

4.12

OTIryck 3aKajeHHOH CTau.
OTITyCKHAsT XPYITKOCTb,
BTOPUYHOE TBEPJCHUE TIPH
ormycke /JIex/

IK-1-32 TIK-1-
B1 IIK-1-B2

JI1.1J11.2
J1.3

4.13

IMoaroroBka oT4yeTa
JIOKJIa/Ia 10 JOMAIIHEMY
3amanauto /Cp/

[K-1-31 IIK-1-
32 [IK-1-V1
IIK-1-B1 IIK-1
-B2

JI1.1J11.2
J1.3




4.14 | Be160Op KOHCTPYKIIMOHHOIT MK-1-32 TIK-1- | JI1.1 JI1.2 P8
CTaJIM U TEPMUYECKOM B1 IIK-1-B2 JI1.3J12.1
00pabOTKH IS M3/ICINH, ITK-1-31 IK-1-

TpeOyIoMmuX 3aJaHHbIH V1
YPOBEHb MPOYHOCTH B

COYETaHUH C HEOOXOAUMBIM

YPOBHEM IIIACTUYHOCTH H

yaapHoii Bszkoctu /TIp/

4.15 | BnusHue TepMUUECKON IK-1-32 TIK-1- | JI1.1 JI1.2 P4
00paboTku Ha B1T1IK-1-B2 JI1.3J12.1
MUKPOCTPYKTYPY U
MEXaHUYEeCKHe CBONCTBa
KOHCTPYKIIMOHHOMN
craym /J1ab/

4.16 |IloaroroBka K BBITTOJTHCHHIO IMK-1-32 TIK-1- | JI1.1 JI1.2
1 3aIIuTe J1a00paTopHOi B1IIK-1-B2 JI1.3J12.1
pabotsr /Cp/

4.17 IToaroroska oryera u I1K-1-31 IIK-1- JI1.1 JI1.2
JTOKJIaJa 0 TOMAITHEMY 32 [IK-1-V1 JI1.3
3amanuto /Cp/ [K-1-B1 IK-1

-B2

4.18 | BeiOop maTepuana u TIK-1-32 TIK-1- | JI1.1 JI1.2 P10
TEPMUIECKOH 00pabOTKHU JIIIst B1 IIK-1-B2 J1.3
H3TOTOBJICHUS HHCTPYMEHTA. TIK-1-31 IIK-1-

Cranu i pexyIero v1
HWHCTPYMEHTA.

BeicTpopexyiue cranu.

[tammnossie cranu. Ctanu

JUTS. U3MEPUTENBHBIX

uHCTpyMeHTOB /I1p/

4.19 | BnusHue TepMUUECKON MK-1-32 [IK-1- | JI1.1 JI1.2 P5
00paboTku Ha B1 IIK-1-B2 JI1.3J12.1
MUKPOCTPYKTYpPY U
TBEPIOCTh
HUHCTPYMEHTAJIbHOU
cranu /J1ab/

4.20 IToaroToBka K BBITOJIHEHUIO T1IK-1-32 IIK-1- JI1.1 JI1.2
U 3a1uTe J1a0opaTopHoi B1IIK-1-B2 JI1.3J12.1
pabotsr /Cp/

4.21 |IloBEepXHOCTHOE YIPOUHEHUE TIK-1-32 TIK-1- | JI1.1 JI1.2
CTaJIbHBIX U3ICIUMN: B1IIK-1-B2 JI1.3
MOBEPXHOCTHAsS 3aKaJKa U
XUMHKO-TEPMHYCCKAS
obpabotka cramu /Jlex/

4.22 |IloaroroBka oT4eTa u K-1-31 IIK-1- | JI1.1 J11.2
JIOKJIa/1a TI0 IOMAaIIHEMY 32 [IK-1-Y1 J1.3
3ananuio /Cp/ IIK-1-B1 IK-1

-B2

4.23 | BeiOop MaTepuana u MK-1-32 TIK-1- | JI1.1 J11.2 P7
TEPMUUECKO 00pabOTKU ATt B1IIK-1-B2 JI1.3J12.1
W3JCITUi, paboTaIOINX B ITK-1-31 TIK-1-

YCIIOBUSAX KOHTAKTHBIX Vi1
Harpy3ok u Tpenus. Ctamu

JUIS HEMEHTALUHU U

azoruposanus /I1p/

4.24 | Bnusaue TemnepaTypbl 1 ITK-1-32 TIK-1- JI1.1 JI11.2 P6
BpPEMEHHU LIEMEHTAlLlUU Ha B1IIK-1-B2 JI1.3J12.1
IIIyOMHY [IEeMEHTOBaHHOTO
cios /J1a6/

4.25 [ToaroroBka K BEITIOJHEHUTO ITK-1-32 TIK-1- JI1.1 JI11.2
1 3aIIuTe J1a00paTopHOi B1IIK-1-B2 JI1.3J12.1

pabotsr /Cp/

Pazgen 5. Yriepoaucreie u
JIETHPOBaHHbIE CTAJIHU




5.1 Knaccudukanus cranei. 4 TIK-1-32 T1IK-1- JI1.1 J11.2
[TpuHIUIBI pa3paboTKH B1 IIK-1-B2 JI1.3
JIETUPOBAHHBIX CTaJIEH, UX [K-1-31 IIK-1-
MapKupoBKa. Biusxue V1
JIETUPYIOLINX DJIEMEHTOB Ha
CTPYKTYPY U CBOMCTBa CTaJlH.
Hemerannuueckue
BKITIOUYEHUSI ¥ IPUMECH B
cranu /Jlex/

5.2 IToaroroBka oryera u 4 I1K-1-31 I1IK-1- JI1.1 JI1.2
JTOKJIaJa IO TOMAITHEMY 32 [IK-1-Y1 JI1.3
3aganuto /Cp/ [K-1-B1 IK-1

-B2

53 Br16op marepuana u3 uncia 4 MK-1-32 IIK-1- | JI1.1 JI1.2 P9
MAaIIMHOCTPOUTEIBHBIX B1 IIK-1-B2 JI1.3
cTajel CrenuagIbHOro TK-1-31 TIK-1-
Ha3HAuYeHHs U TEPMUYECKOI Vi
00paboTku aJis
(hopMupoBaHUs TpedyeMoro
KOMIIJICKCa MEXaHMUECKHX
csoicts /IIp/

5.4 [ToaroroBka U BBINOIHEHUE 10 K-1-32 [IK-1- | JI1.1 JI1.2 KM3
KoHTtponbsHO# paboTh 31 IIK-1-V1 JI1.3
Ne3 /Cp/ M[K-1-B1 IK-1

-B2
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponsHoe Tposepaembie
KM P HHIMKATOPB Bompocs! 111 oArOTOBKU
KOMIIETEeHIUH
KM1 Konrponsnas IK-1-32;TIK-1- 1. UcnpITanust Ha pacTsDKeHHE (METOAnKa, 000pyIoBaHUE, 00pa3LEbL,
pabora Nel B1;IIK-1-B2 pacdeT quarpamMMsl geopManuu, 00paboTka pe3yabTaToB).

2. UcnbiTanuns Ha cxatue (MeToIuka, 000pyJaoBaHue, 00pasisl, pacueT
JmuarpaMmsl geopmaruu, oopaboTka pe3yabTaToB).

3. U3mepenue TBepaoctu no bpunemnro, Bukkepcy, Poxsemry,
MHKPOTBEPAOCTh (METOJIBI, UX CpPaBHEHHUE, 00pa3Ibl, Harpy3Ka,
WHJICHTOPHI, 00JIaCTh MPUMEHEHHS, IPUMEPHI NCTIOB30BAHM).

4. Metons! onpeneneHus ynapHoii Ba3kocTu. OeHKa XJ1aJHOJIOMKOCTH
M0 yAApHOH BSI3KOCTU U CTPOCHUIO H3JIOMOB.

5. SIBnenue ycranoctu. VicnbITaHNs Ha BEIHOCIUBOCT, BIMSIHUE
Pa3IHYHBIX (PAKTOPOB HA BEIHOCIHBOCTE. Y CTAJIOCTHBIC TPEIIUHEI, HX
3apOXKIEHHUE U Pa3BUTHE. Y CTAIOCTHBIA U3JIOM.

6. McnibITanus Ha NOA3Y4eCTh U AJIUTENbHYIO IPOYHOCTh (METOAMKA,
obopymnoBanue, 00pa3Ibl, pacyeT AuarpaMMbl ieGopMaium, o0paboTka
PE3yabTaTOB).

Tak:ke KOHTPOIBHBIE BOIIPOCHI IS TPOPaOOTKH MaTepHaia JJaHbl B
yueOHuKe JI1.2 (ocHOBHAs IHMTEpaTypa), cTp. 53-55.
IIpumeps! OunteToB gansl B [IpunosxeHnn




KM2

Konrponsnas
pabota Ne2

TIK-1-32;TTK-1-
BI;[IK-1-B2

1. CtpykTypa MeTaia mocie XoIoaHoi aepopmanuu. M3meHenue
CTPYKTYPBI M CBOWCTB IIpU Harpese Je)OPMHUPOBAHHOIO METAILIA.
BrimsiHue crenenn nedopMani Ha TeMIlepaTypy Hadaja
PEKpHCTAIUTN3AINH.

2. BausHue pa3nuuHbiX GakTOpPOB HA pa3Mep 3epHa ayCTEHHTA.
BriusiHre BenM4MHBI 3€pHA ayCTEHUTA HA MEXaHUYECKUE CBOICTBA
CTaJIH.

3. IlepautHoe mpeBpamnierue. CrocoOs! MOIydeHHs IePIUTHOI
CTPYKTYPBI Pa3IU4HON JUCIEPCHOCTH.

4. Bugsl orxura nepsoro poza. Llens, pexuMbl TEpMUYECKOH
00paboTKH.

5. Bugpel omxura Broporo poaa. Llenb, pexuMbl TEpMUUECKOI
00paboTKH.

6. BEIOOp peKMMOB OT/KHTA JUIS JOIBTEKTOUIHBIX W 3a3BTEKTOMIHBIX
craneil. MexaHudeckue cBOiCTBa CTajel II0CIIe OTXKUTA U
HOPMAaJIU3aluy.

Taxoke KOHTPOJIBHBIE BOIPOCH! TS IPOPAOOTKH MaTepHaia JaHHI B
yueOHuKe JI1.2 (ocHOBHas auTeparypa), crp. 60, 80, 121-125
ITpumepst 6uneros nausl B [Ipunoxenun

KM3

Konrponsnas
paborta Ne3

TIK-1-31;1TK-1-
32:T1K-1-V 1;[IK-1-
BI;[IK-1-B2

1. MapreHcuTHOE npeBpamenne. CTpykTypa MapTeHcHTa. BiansHue
COCTaBa CTaJId Ha UHTEPBAJl MAPTEHCUTHOIO IpeBpaleHus MH — Mk.
2. 3akanka cranu. CrocoOsl 3akanku ctanu. MexaHHnueckue cBoiicTBa
3aKaJeHHON CTalu.

3. IIpokannBaeMOCTh CTAIH. BiusiHHE pa3InIHBIX (HaKTOPOB Ha
MPOKATHBAEMOCTh CTAIIH.

4. Otmyck cranu. CTpyKTypHbIE H3MEHEHHsI IPU OTITYCKE.

5. I3MeHeHne MEXaHUIECKAX CBOWMCTB TPH OTITYCKE CTaJIeH 1 BEIOOD
pexuMa OTITyCKa.

6. OTmyckHast XpynkocTh ctanu. [Ipuuunsl. CiocoObl yMEHbIICHUS
OTITYCKHOH XPYIIKOCTH.

7. TennocToikocTh cranell. BinsHue nerupoBanys Ha TEIUIOCTOMKOCTS.
8. lI3MeHeHue TBEpAOCTU YIIEPOAUCTHIX U JIETUPOBAaHHbIX CTAICH B
3aBHCHMOCTH OT TE€MIIEpaTyphl OTIIycKa. BTopuiHoe TBepAeHuUeE.

9. 3aKOHOMEPHOCTH U3MEHEHHUS cocTaBa U cTpyKTypsl ipu XTO.
PasnoBunnoctu XTO.

10. HemenTanus. Beibop cranu u pexxum 00paboTKU, CTPYKTypa U
CBOIMCTBa MMOBEPXHOCTHOT'O CIIOSI, CEP/LIEBHHBL

11. AsotupoBanwue. Beroop cranu u pexxum 00paboTKH, CTPYKTypa H
CBOICTBA MOBEPXHOCTHOTO CJIOS, CEP/LIEBHHEL

12. HurpouemenTanus. Beidop cranu u pesxxum 00pabOTKH, CTPYKTypa
U CBOWCTBA TIOBEPXHOCTHOTO CJIOS, CEP/LICBUHEI.

Takke KOHTPOJIBHBIC BOIPOCHI ISl IPOPaOOTKH MaTepuaia JaHbl B
yuebnuke JI1.2 (ocHOBHas nureparypa), crp. 121-125
[Tpumeps! 6ueToB naubl B [Iprnoxennn




KM4

DK3aMeH

IK-1-31;1IK-1-
32;IIK-1-Y I;IIK-1-
B1;IIK-1-B2

1. CtpykTypa MeTaia mocie XoIoaHoi aepopmanuu. M3meHenue
CTPYKTYPBI M CBOWCTB IIpU Harpese Je)OPMHUPOBAHHOIO METAILIA.
BrimsiHue crenenn nedopMani Ha TeMIlepaTypy Hadaja
PEKpHCTAIUTN3AINH.

2. BausHue pa3nuuHbiX GakTOpPOB HA pa3Mep 3epHa ayCTEHHTA.
BriusiHre BenM4MHBI 3€pHA ayCTEHUTA HA MEXaHUYECKUE CBOICTBA
CTaJIH.

3. IlepautHoe mpeBpamnierue. CrocoOs! MOIydeHHs IePIUTHOI
CTPYKTYPBI Pa3IU4HON JUCIEPCHOCTH.

4. Bugsl orxura nepsoro poza. Llens, pexuMbl TEpMUYECKOH
00paboTKH.

5. Bugpel omxura Broporo poaa. Llenb, pexuMbl TEpMUUECKOI
00paboTKH.

6. BEIOOp peKMMOB OT/KHTA JUIS JOIBTEKTOUIHBIX W 3a3BTEKTOMIHBIX
craneil. MexaHudeckue cBOiCTBa CTajel II0CIIe OTXKUTA U
HOPMAaJIU3aluy.

7. MapteHncutHoe npeBpaienue. CTpykTypa MapTeHcuTa. BiusiHue
COCTaBa CTaJld Ha UHTEPBAJl MAPTEHCUTHOIO IpeBpaiieHns MH — Mk.
8. 3akanka ctanu. CiocoObl 3aKajiku cTaini. MexaHndeckue cBoiicTBa
3aKaJIeHHON CTaNu.

9. IIpokanuBaeMOCTh CTAIH. BiusiHHe pa3In9IHBIX (HaKTOPOB Ha
MPOKATHBAEMOCTh CTAIIH.

10. Ornyck cranu. CTpyKTYpHBIE U3MEHEHUS TIPU OTITYCKE.

11. 3MeHeHne MEXaHUIECKUX CBOMCTB MPH OTITYCKE CTaed 1 BHIOOP
pexuMa OTITyCKa.

12. OrnyckHast XpynkocTs ctaiu. Ilpuunael. CHocoObl yMEHBIIEHUS
OTITYCKHOH XPYIIKOCTH.

13. TennocToHKoCTh cTaneil. BausHue neruposanus Ha
TEIUIOCTOUKOCTb.

14. I3MeHeHne TBEPAOCTH YIIIEPOIUCTBIX U JIETMPOBAHHBIX CTaneil B
3aBHCHMOCTH OT TEMIIepaTypHl OTIycka. BropudaHoe TBepacHUE.

15. 3axOHOMEPHOCTH U3MEHEHMS COCTaBa U CTPYKTYypbI pu XTO.
Pasnosugnoctu XTO.

16. Llemenranust. Beibop cramu u pexxuM 00pabOTKH, CTPYKTYpa U
CBOCTBA IIOBEPXHOCTHOTO CIIOSI, CEPIICBHHBL.

17. AzotupoBanue. Beibop cranu u pexum o0paboTKH, CTPYKTypa U
CBOMCTBa MOBEPXHOCTHOTI'O CIIOSI, CEP/LIEBHHBIL.

18. HutpouemenTarms. BeiOop ctam v pexxium 00pabOTKH, CTPYKTypa
¥ CBOWCTBA IIOBEPXHOCTHOTO CJIOS, CEPALICBUHEIL.

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Haspamue IIpoBepsiembie
WH/IUKaTOPBI Coneprxanue paboTHI
paboTsI paboThI N
KOMITeTEHINIT
P1 JlaGoparopHas ITK-1-32;11K-1- M3yueHne cTpyKTYphl OTOXKEHHON YTIEPOAUCTON CTalH € Pa3IHYHBIM
pabota "Ctpykrypa |BI;IIK-1-B2 cozepkanueM yriaepona. OnpeneneHue coepkaHus yriaepoaa mo
OTOXOKEHHOM CTPYKTYpE.
YIIAEpOIUCTON
craiun"
P2 JlabopaTopHas ITK-1-32;I1K-1- W3ydeHune BAUSIHAS XOJIOTHON TIACTHYECKOM eopMaIiuu Ha
pabora "Bnusaue B1;IIK-1-B2 CTPYKTYPY U CBOMCTBa cTanu. V3yueHne BIUsSHUSA TEMIIEPATYpPhL
TePMHUYECKON HarpeBa U BPEMEHH BBIICP)KKU HA TBEPJOCTb M MUKPOCTPYKTYPY
00paboTku Ha X0I01HOAe(OPMUPOBAHHOM cTanu. OnpeneseHue TeMIepaTypsl Hayasa
MHUKPOCTPYKTYPY 1 pekpucTaum3anyi. OnperneneHne ONTHMAIBHOTO PEKIMa OTKUTa
TBEPAOCTb (TemmepaTypsl M BpEMEHH BBIIEPKKH) UTS IIOJHON peKPHCTaIUIN3AINN.
XOJIOAHOIePOPMHUPO
BaHHOH cTanu"
P3 JlabopaTopHas IK-1-32;I1K-1- W3y4yenue BIMsIHUS TIEperpeBa Ha CTPYKTYPY U MEXaHUUECKUE CBOWCTBA
pabora "Bnusaue B1;IIK-1-B2 CTaJH, yCTAHOBJICHUE CTEIICHH NIEPETrPEBA B 3aBUCUMOCTH OT
TEPMUUECKOU TeMIepaTypsl HarpeBa U BPEMEHH BBIJEP)KKH U H3yUEHHE PEKUMOB
00paboTKH Ha OTKUTa, HOPMAJIM3ALUK WIH YITydIIeHUs AJIsl yCTpaHEeHUs [leperpena.
MHUKPOCTPYKTYPY 1
MEXaHUYECKHe
CBOICTBa

neperperoi craau"




P4 Jla6opaTopHas IK-1-32;TIK-1- W3yueHne BIusHUA TEMIIEPATYpPhl OTILYCKAa HA MEXaHUUYECKHE CBOMCTBA
pabota "BinusHue B1;I1K-1-B2 MpeBapUTEIILHO 3aKAJICHHOW KOHCTPYKIIMOHHOM cTanmu. OrpeneneHue
TEePMHYECKON pexrMa OTITyCKa 3aKJICHHON CTalIN, IPH KOTOPOM IIOJTyqdatoTCs
00paboTku Ha OTHOCHTEIJIEHO BBICOKHE XaPAKTEPUCTUKU IPOYHOCTH MTPU BBICOKOH
MUKPOCTPYKTYpPY U TUTACTUYHOCTH U BA3KOCTH. OnpeneneHne 001acTi NPUMEHEHUS
MeXaHHUYECKHE 13y4aeMON CTaJIH B NPOMBIIUIEHHOCTH. V3ydeHue BAUSHUS OTXKUTa U
CBO¥CTBa HOPMAQJIM3aIlMH Ha CTPYKTYPY M MEXaHHUYECKHE CBOICTBA CTAIIH.
KOHCTPYKUMOHHOI
craiun"

P5 JlabopaTopHas ITK-1-32;11K-1- U3yuenue BIUsSHUS pexxUMa TEPMUUECKON 00pabOTKH Ha CTPYKTYPY U
pabora "Bnusane B1;IIK-1-B2 TBEPAOCTH YIIICPOJHCTOH, JIETHPOBAHHOM 1 OBICTPOPEXKYIIICH
TEPMUYECKOU HMHCTPYMEHTAJIbHOU CTaJIH.
00paboTKH Ha
MUKPOCTPYKTYPY U
TBEPAOCTh
WHCTPYMEHTaIbHON
craiun"

P6 JlabopaTopHas ITK-1-32;I1K-1- U3yuenue BIUsSHUS XUMAYECKOTO COCTAaBa CTaJIH, TEMIIEPATyPhl
pabora "Bnusaue B1;IIK-1-B2 [[EeMEHTAIINH, COCTaBa KapOIopHU3aTopa M MPOIOIKATEIEHOCTH
TeMIepaTrypsl U BBIJICPKKH Ha TITyOMHY LEMEHTAIMK M KOHIICHTPAIUIO YIiIepoaa B
BpEMEHU MIOBEPXHOCTHOM CJI0€ lIeMeHTyeMol cTainu. O3HaKOMIIEHHE ¢ METOJaMU
[[EeMEHTAIN! Ha OIIpeeNeHNs TITyOHHBI IIEMEHTOBAHHOTO CJIOS 10 U3JIOMY H
TITyOuHY MHKPOCTPYKTYpE U IIPOBEJCHUE TEPMUIECKON 00paboTKH
LIEMEHTOBAHHOT'O LIEMEHTOBAaHHBIX JieTalel sl COOOLIEHUS! UM BBICOKOW TBEPAOCTH.
cinost"

P7 Jomamnee 3aganue | ITK-1-31;1IK-1- Be10paTh MapKy cTaii 1 peKOMEHIO0BATh CIIOCO0 U PEXUM
Nel 32;IIK-1-YI;IIK-1- | moBepxHOCTHOI ynpouHstomeil 00padoTku. OnucaTs KOHEUHBIE
"TloBepxHOCTHOE B1;IIK-1-B2 CTPYKTYPY U CBOMCTBA MOBEPXHOCTHOT'O CJIOSI M CEP/LICBUHBI.
yIpouHEeHHe craien”

P8 Jomammaee 3aganue | [1IK-1-31;11K-1- BpIOpath MapKky CTalu U peKOMEHIOBATh CIIOCO0 M PEKHM
No2 32;IMK-1-Y 1;IIK-1- | repmMudeckoit 00pabOTKH ISt TOCTHIKEHUS 32JAaHHOTO YPOBHS
"Koncrpykuuonnsie |B1;ITK-1-B2 MPOYHOCTHU M BCET0 KOMILJIEKCa MEXaHMYECKHX CBOICTB. OnucaTh
craiun" KOHEYHYIO CTPYKTYPY CTaJIM II0 CEYEHHUIO.

P9 Homamnee 3ananne | [IK-1-31;T1K-1- BrIOpath MapKy cTaimu T U3ACTHHA, padOTaIONUX B CIICIIHATbHbBIX
Ne3 32;ITK-1-Y1;IIK-1- | ycTnoBHSAX SKCIUTyaTalluH, 1 pEKOMEHIOBATh CIIOCO0 M PEKIM
"Koncrpykuuonnsie | B1;ITK-1-B2 TEPMUYECKOH 00pabOTKU A TOCTHIKEHUS 3aJaHHOTO KOMILIEKCa
CTaJlu CIIELUaJIbHOTO MeXaHHUYECKHX CBOICTB. OnucaTh KOHEUHYIO CTPYKTYPY CTaIU IO
Ha3HaueHHs" CEYEHHUIO.

P10 Homammaee 3aganue | [1IK-1-31;11K-1- Br1Opath MapKy cTanu I U3rOTOBJICHUS TPeOyeMOTO HHCTPYMEHTa 1
Ne4 32;ITK-1-Y 1;IIK-1- | pekoMeHI0BaTh CIOCO0 U PEXKHUM €Tr0 TEPMUUECKON 00pabOTKH.
"Uncrpymenransuel | B1;IIK-1-B2 OnucaTh KOHEYHYIO CTPYKTYPY U CBOMCTBAa MHCTPYMEHTA TI0CTIe
e crann" TEePMHYECKON 00pabOTKH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

ITo maHHOM MUCHUIUIMHE MPEAYCMOTPEH MICHMEHHBIH dK3aMeH. JK3aMEHAMOHHBIA OUJIET COCTOUT U3 4 BOIpOcoB. THIIOBBIE
BOIIPOCHI DK3aMeHa MPUBEIEHBI B BOIIPOCaX AJIsl CAMOKOHTPOIIs mocobust Ne752 (ocHoBHas nutepatypa). [Ipumep
9K3aMEHAIMOHHOTO OMJIeTa pa3MellleH B priokeHun k PIT/T.

Bompoc 1 - Bonpoc 1o Teopuu pa3aenos 1-5 TUCHUIUINHBL

1. CtpykTypa MeTasia mocie XoaogHoi nepopmanun. Fi3MeHeHue CTPYKTYpBI 1 CBOWCTB MPH Harpese Ae(hOpMUPOBAHHOTO
Merauia. BimsHue crenenn nedopManuy Ha TeMIiepaTypy Hadana peKpuCTaUIU3aLii.

2. Brmstane pa3nu4HbEIX (akTOpoB HA pa3Mep 3epHa ayCTCHNTA. BIMsHIe BETMYMHEL 3epHa ayCTEHHTa Ha MEXaHNYECKHEe CBOHCTBA
CTalu.

3. IlepautHoe npeBpameHue. CrocoOsl MONy4eHHs IEPIUTHOMN CTPYKTYPBI pa3IU4HON JUCIEPCHOCTH.

4. Buzel omxura 1mepBoro pofa. Llenb, pexxuMbl TepMHIECKO 00paboTKH.

5. Bugs! orxura Broporo poxa. Llens, peskuMbl TepMUIecKoit 00paboTKH.

6. Bb10op pe:xuMOB OTXHra I JOIBTEKTOMIHBIX U 3a3BTEKTOMIHBIX CTaleil. MexaHn4yeckue cBOcTBa cTajel mociie OTKura u
HOPMaJIU3aluy.

7. MaptencutHoe npeBpaienue. CTpykTypa MapTeHCUTa. BiusiHue cocTaBa cTaly Ha HHTEPBall MAPTEHCUTHOTO IIpeBpalleHus Mu
— Mk.

8. 3axanka cramu. CriocoObl 3aKallky cTanl. MexaHWdecKHe CBOMCTBa 3aKaleHHON cTanu.

9. IIpokanmBaeMOCTh CTaNH. BiusHuE pa3nn4HBIX (aKTOPOB Ha MPOKATHBAEMOCTH CTAJIH.

10. Ornyck cranu. CTpyKTypHBIE U3MEHEHUS NIPU OTILYCKE.

11. 3MeHeHne MEXaHUYECKUX CBOMCTB MPH OTITYCKE CTalel 1 BEIOOP pekuMa OTITyCKa.

12. OrmyckHas XpynkocTs craind. [Ipuannsl. CnocoObl yMEHBIIEHHS OTITYCKHOM XPYIKOCTH.

13. TermnocroiikocTh craneid. BiausiHue gerupoBaHus Ha TEIJIOCTONKOCTD.

14. I3MeHeHne TBEPAOCTH YIIIEPOIUCTHIX U JIETHPOBAHHBIX CTANEH B 3aBHCHMOCTH OT TEMIIEpaTyphl OTITycka. Bropuunoe
TBEpAEHHE.

15. 3akoHOMepHOCTH U3MEHEHHUs cocTaBa U cTpyKTypsl ipu XTO. PasnoBunnoctu XTO.

16. LlemernTtanus. Berbop cramm u pexxnm 006paboTKH, CTPYKTypa M CBOMCTBA MTOBEPXHOCTHOTO CIIOS, CEPALICBHHEL.

17. AzotupoBanue. BeiOop cranu u peskxum 006paboTKH, CTPYKTYpa M CBOMCTBA MOBEPXHOCTHOTO CJIOSI, CEPALIEBUHEI.

18. Hurpouemenrauus. Beibop cramu u pexxuM 00pabOTKH, CTPYKTYpa U CBOHCTBA TOBEPXHOCTHOTO CJIOSI, CEPILICBHHBI.
Bompoc 2 - kauecTBeHHBIN BOIPOC 110 pasnenamM 1-5 TUCIUTUIMHEIL.

Bompoc 3 - tunosas 3agaga u3 KorTponsHbIx padot Ne2,3.

Bormpoc 4 - Tunosas 3anaya u3 KoHTpoabHbIX padoT Ne2,3.

5.4. MeToauka OLeHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

IIo mucuuIuIMHE MPEATOIaraeTcs CIeAyroIas Kaua OLEHOK:

a) OTIIMYHOY» — CTY/ICHT TIOKa3bIBACT IITyOOKNE, HCUSPIBIBAIONINE 3HAHHUS B 00BeMe MPOHACHHOW IPOrpaMMBI, YBEPEHHO JICHCTBYET
10 IPUMEHEHUIO MOJIy4EHHBIX 3HAaHUM Ha NIPAKTUKE, TPAMOTHO U JIOTUYECKU CTPOMHO U3j1araeT MaTepua IIpU OTBETE, yMEET
(hopMynHpOBATh BEIBOABI U3 U3JI0KEHHOTO TEOPETUUECKOTO MaTepuaa, 3HaeT JOMOIHUTENbHO PeKOMEHIOBAHHYIO JIUTEPATYpy;

0) «XOpOLIO» — CTYAEHT ITOKa3bIBaCT TBEP/bIC U JOCTATOYHO IOJIHBIC 3HAHUS B 00beMe MPOHICHHOH IPOTpaMMBl, JOITYCKAeT
HEe3HAYNTEIbHBIE OIINOKH ITPH OCBEIIEHHUH 3aJIJaHHBIX BOIIPOCOB, IIPABHIIIEHO JICHCTBYET 110 MTPUMEHEHHUIO 3HAHUH Ha IIPAKTHKE,
YETKO M3J1araeT MaTepuall;

B) «YJIOBJIETBOPUTEIBHO» — CTYJCHT NOKa3bIBAET 3HAHUS B 00beMe PONAEHHON IPOrpaMMBbl, OTBETHI U3araeT XOTs U ¢ OMINOKaMH,
IIPAaBUIIBHO JEUCTBYET 110 IPUMEHEHUIO 3HAHUHN Ha IIPAKTHUKE;

T) KHEYJOBJIECTBOPUTENBHO)» — CTYJCHT JOIyCKaeT IrpyObIe OMIMOKY IIPH OTBETE Ha BOIIPOCHI, HE IIOHNMAET CYITHOCTH H3JIaraéMoro
BOIIPOCA, HE YMEET IPUMEHATH 3HAHMs Ha IPAKTHUKE, JA€T HEIIOJIHbBIE OTBETHL.

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTCIIN 3armaBue bubimoreka I/I3I[aTeJ'ILCTBO, ron

JI1.1 | JlaxTun 10. M., MarepuanoBenenue: YueOHuk | bubmmorexka MUCuC M.: MamHoctpoenue, 1990
JleonTsena B. I1.

JI1.2 |Huxymua Cepreit MarepuanoseneHue u OnexTpoHHast 6uOIHOTEKA M.: U3n-8o MUCuC, 2013
AHaroJibeBHY, TepMuueckas oopaboTka: y4eO.
Typunuaa Bepornka | mocobne
IOpbeBHa

JI1.3 | HoBukos U. U., OCHOBBI METaJIOBEICHUS DneKTpoHHas OUOIHOTEKa ,2014

3onoropesckuii B. C.,
IToptroii B. K., np.,
3onoropesckuii B. C.

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBIL, COCTaBUTENU 3arnaBue Bubnmoreka W3narenscTBo, roj




ABTOpBI, COCTaBUTENN 3arnaBue Bbubaunoreka W3naTenbcTBO, TOI
JI2.1 |Kanes Bnagumup Marepuanosenenue. Y. 1: JIab. | DnexrpoHHas 6ubnuorexka M.: Yueba, 2004
[MaBnoBu4 MPAKTHKYM JJIsI CTY[. CIIeLl.
060800, 070800, 070900,
072000, 110100, 110400,
110500, 110600, 3514m, 35140
JI2.2 | bepumreitn M. JI., MexaHnueckre CBOUCTBa Bubmmorexka MUCuC M.: Meramnyprus, 1979
3aiimoBckmii B. A. METaJUTOB: YYeOHHK I BY30B
no cuen. 'du3uka METaJIoB' U
'MerannoBenenue, 000py. u
TEXHOJIOTHS TepM. 00pad.
METaJIOB'
JI2.3 | 3onoropesckuii B. C. [ Mexanudyeckue cBoiicTBa OnexTpoHHast OMOIHOTEKA M.: U3n-Bo MUCuC, 1998
METaJIOB: YUeOHHK IS CTYA.
BY30B, 00y4. II0 TPYIIIE CIICII.
HanpasieHus 'Mertamtyprust'
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 |IIpousBoxcTBo uyryHa u cranu. HYacte 1 https://www.youtube.com/watch?v=q0zmAUd_GSY
72 | IIpousBomacTBO uyryHa u cranu. Yacte 2 https://www.youtube.com/watch?v=kcYpFfUTQhM
73 | MarepuanoBeaenue | YueOHsiid ¢puibm, 2018 https://youtu.be/yJOX8aR0uvo
4 MeToabl HCTIBITAaHUS MaTEPHAIOB Ha MTPOYHOCTb. https://youtu.be/nlE-v1921P0
VY4eOHBIH GHIBEM IT0 MaTepHaIOBEICHIIO
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
1 JIuuensuu I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
I1.2 |Microsoft Office
1.3 |LMS Canvas
I1.4 |KoncympranT [Imroc
6.4. Tlepeyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
N.1 |IlonHOTEKCTOBBIE POCCUICKHE HAyYHBIE XKYPHAIIbl U CTAThU:
N.2 |— Hayunas snektponnas 6udnnoreka eLIBRARY https://elibrary.ru/
N.3 |— [lomHOTEKCTOBBIE AENOBBIE MyOIMKAaUU HHPOPMAreHTCTB U Ipecchl o 53 oTpacisam https://polpred.com/news
N.4 |Uuoctpannbie 6a3bl naHHBIX (moctyn ¢ IP agpecoB MUCuC):
N.5 |— ananutuueckas 6a3a (mHAekcsl nutuposanus) Web of Science https://apps.weboftknowledge.com
N.6 |— anaimTHueckas 6a3a (MHIEKCH IUTUpOBaHus) Scopus https://www.scopus.com/
N.7 |— naykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— HayuHbIe )XypHaJbI m3natenscTBa Elsevier https:/ www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenne OcuHarenne
A-211 JlabopaTopus "MUCTaHIl. pajMoOyIpaBl. J/3Kp., MOHOONOK - 1 1T,
JOKyMEHT-KaMepa, TPOEKTOp MYJIbTUMEIWHHBIA, CcHcTeMa
BUICOKOH(EPEHIIMH,  OKpaH  HACTCHHBIH,  KOJUIEKLUS
00pa3sIoB,
Mukpockonsl 11 en., TBepaomep”
JTro6oit Kopryc | YueOHast aymuTopuss [Jis  TPOBEACHUS | KOMIIEKT ydeOHOM MeOenu no 36 mect Juis o0ydarommxcs,
MynbTUMEHITHAS 3aHATHH JICKIMOHHOTO THIA W/WIIM JUIA | MyAbTHUMEIUIHOe  O0OpyHZOBaHHE, MarHHUTHO-MapKepHas

IIPOBEIEHUS IPAKTUYECKUX 3aHATHIH:

nIocka, pabodee mecto mperonaBarens, I[IKc moctymom x
UTC «Uutepuer», DUOC yHHMBepcuTeTa 4Yepe3 IJUUHBIN
kabuner Ha miarpopme LMS Canvas, JIHIIECH3HOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

YuransHbii 3a1 Ned (B)

KOMIUIEKT ydeOHoW wmebenn Ha 20 pabouumx MecT,
KOMITBIOTEPBI C TMOAKIIOUcHHeM K cetd «MHTepHeT»
JOCTYIIOM B JNEKTPOHHYIO uH(pOpPMALHOHHO-
00pa3oBaTENbHYIO CPEly YHHBEPCUTETA

JIro6oii

MynbTumenuiiHas

Kopmyc | YueOHass ayauTopus [ IIPOBEICHUS
3aHATHH JIGKIMOHHOTO THIA W/WIM JUIs

OPOBCACHUA MPAKTUICCKUX 3aHATHI:

KOMIUIEKT y4eOHo# Mebenu 10 36 MecT i oOydaromuxcs,
MYJIBTHMEIUITHOE  00OpyIOBaHHE, MAarHUTHO-MapKepHas
Jocka, pabouee Mecto mpemonamartens, IIKc moctymoMm k
UTC «Uurteprer», DUOC yHHBepcHTeTa dYepe3 IJIHMIHBIHA
kabuner Ha mnargopme LMS Canvas, IHMIIEH3UOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus




8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIUXCA

OOydeHne opraHu3yeTcs B COOTBETCTBUH C HACTOSIIEH MporpaMmoii. JIekuu, mpakTHIecKue 3aHsATHS U 1JabopaTopHBIe paOOTEI
MIPOBOJSITCS C UCIIOIB30BAHUEM KOMIIBIOTEPHOI ITpe3eHTalnoOHHOM mporpamMmMel PowerPoint.

JlaGoparopHble pabOTHI U MPAKTHIECKUE 3aHATHS IIPOBOJATCS, B TOM YHCIIE, C pa300pOM MPaKTHIECKHX BOIPOCOB U MPOOIEM
peansHOTO MPOU3BOICTBA, C IPIMEHEHHEM KeHCOBBIX CHTYAIlHH, HCIONB3YIOMNX OMICAHUE peanbHbIX cuTyannii. CTyIeHTH
JIOJDKHBI UCCEA0BATh CUTYALUIO, Pa300paThes B CYTH MPOOIEMBI, IPEAT0KUTH BO3MOXKHBIEC PEIICHUS U BEIOPATh JTydlliee U3 HUX.
Kelicbl 0OCHOBBIBAIOTCS Ha peabHOM (PaKTHUECKOM IIPON3BOACTBEHHOM MaTepHalle UITH )K€ MPUOIIMKEHBI K PEalbHOM CUTYAIHMH.
Tekymuit KOHTPOJIB, KOHTPOJIEHBIC PAOOTHI M 9K3aMEH IPOBOISATCS C IIENBI0 BELIBUTH ITOJYYCHHBIC B PE3YIbTATEe N3yICHUS
JUCIUIIIMHBI 3HAHUS, HABBIKUA W YMEHHS CTYyAECHTOB. {151 MOATOTOBKU K KOHTPOJIEHBIM MEPOIPHUITUSM HEOOXOAMMO HCIIOJIB30BATh
6a30ByI0 HHPOPMAIHIO, TOTYYEHHYIO BO BpeMs JIEKLUH, MPAaKTUYECKUX U Ja00paTOpHBIX paboT, a Takke HH(POPMALIHUIO,
MONTYy4YEeHHYIO IIPH U3y4E€HUU COOTBETCTBYIOIIUX Pa3/eiOB OCHOBHOM M TOMOTHUTENBHON JIUTEPATYPHI.

Jlns caMOCTOSITeNIbHOM PaboTHI M TEKYIIEro KOHTPOJIS B CHCTEME «CMEIIAHHOTO 00YYeHHs CTYACHTHI TaKXKe HCTIOJIB3YIOT
CrelranbHble 0a3bl JaHHBIX (IEKTPOHHBIE yueOHHKH) B dnekTpoHHOM 6nbmnoreke HUTY MUCuC. CamocTosTenbHas paboTa
CTYAEHTOB OPraHU3YeTCsl M KOHTPOJIUPYETCS C TIOMOIIBIO JICKTPOHHBIX BEPCHIT KOHCIIEKTa JICKIIUH 1 1T0co0uii ¢ BOIpocaMu AIst
CaMOTIPOBEPKH, a TaKKe HHIUBHIYAJIHHOT'O OIPOCa CTYICHTOB BO BpeMs JIOITyCKa U 3alIHT JIJa0OPaTOPHEIX padoT U B pe3yabTaTe
MHCEMEHHBIX KOHTPOJIBHBIX PaboT.

Koncynbranuu mo Kypcy mpoBOASTCS ¢ UCIONIB30BaHUEM e-mail U TMYHO B Ha3HAUEHHBIE YaChl KOHCYIbTAIHH.

J171st IOJTHOLIEHHOT 0 M3Y4YEHHMs! IUCIMILTHHBI « MeTaluloBeIeHHE U TepMUYecKas 00paboTKa METaIIOB» CTYJEHTaM HEOOXO0ANMO
TIOHMMATh ¥ aHAJIM3UPOBATh CBS3b JaHHOHM AWCIMIUIMHEI ¢ TPEOOBAHUSIMH K ITOJTOTOBKE CTYJCHTOB JaHHOTO Mpoduist. CTyIeHTH
JIOJDKHBI 3HaTh, KAKOE MECTO 3aHUMAeT JaHHAas AUCIMIUIMHA B CTPYKTYpe UX 00pa30BaHMS, a Takxke, KaKoe 3HAUCHUE UMEIOT
3HaHUS, IOJIYYECHHBIC B PE3yNIbTAaTe U3Y4EHMs STOH AUCIUILUINHEI, U1 yCIICITHON padOThl B BEIOPAHHOM HAIIPABIICHUH.

O6mas nporeaypa U CpOKH MPOBEACHHS OIICHOYHBIX MEPOIPUATHI COOTBETCTBYIOT PErJIaMEHTaM TEKYIEr0 KOHTPOIS 1
NPOMEXKYTOYHON aTTECTALUH [0 AUCLHUILTHHE.

ITpoMesxyTodHast aTTeCTaIHs O TUCIUILIHHE IPEIyCMOTPEHA B BHIE k3amMeHa. O0s3aTeIbHBIM YCIOBUEM JIOITyCKa K
MPOMEKYTOYHOH aTTECTANH SBISCTCS BBIIOJIIHEHUE TPEX KOHTPOIBHBIX paboT Ha OIEHKY HEe MEHEe, YeM «YIOBICTBOPUTEIBHOY,
3alUTa BCeX JOMAIIHUX 33JJaHui U J1a00paToOpHBIX padoT.

Tekymuii KOHTPOJIb IPOBOAMTCS C LIENIBIO 00ECIICUCHUS] CBOEBPEMEHHOM 00paTHOMN CBS3H, JUIS KOPPEKLIUH 00YYCHUS, aKTHBU3AIINU
CaMOCTOATENBFHOM PAaOOTHI CTYACHTOB. OOBEKTOM TEKYIIEro KOHTPOJIA SBILIOTCS KOHKPETH3UPOBAHHBIC PE3YIIbTATHl O0YICHU
(yaeOHbIe TOCTIKEHUS) M0 JTUCIUTUINHE.

®OC TekyIIero KOHTPOJIs MO AUCIMIUIMHE COCTOUT M3 BOIIPOCOB U 3a[JaHUIl, COCTABICHHBIX C YYCTOM ITOKa3aTelei OLCHUBAHUS
KOMITETEHIINH, (POPMHUPYEMBIX B pPE3YJIbTaTe OCBOCHHS IUCIUILTHHEL Pe3yiabTaThl TeKymel arTecTaiui 00yqaromiuxcst MOTYT
YIUTBIBATHCS TIPH BEICTABICHUHN OIIEHKH 110 TIPOMEKYTOUHOI aTTeCTaru 0e3 IPOBeIeHNS S9K3aMEHAIMOHHOTO KOHTPOJIS B CITydae
MOJTHOTO BBITOJTHEHHSI 00YJarONIMMUCS YCTaHOBJIGHHOTO YueOHOTO rpaduka.




