MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CTpyKTypHOe moipaszienenue «MaTepuaaoBeeHHs], CBAPOUYHBIX ¥ aIATUBHBIX TEXHOIOT U
(126)»

YTBEPXJEHA:
Ha 3aceflaHud Kadepbl
IIpotokos Ne5 ot 10 mapra 2026 r.

Pabouas nporpaMma JUCHUILTMHBI

«MATEPUAJIOBEJIEHUE»

CnenanbHOCTh: 21.05.04 'opHOe feno

OTKpbITbIe rOpHbIE pabOThI

Keanmudukarusi: ['opHbIN WHKeHep (CrelfdaamcT)

dopma 00yueHwUs: OUHast

JloKkyMeHT moAmvcaH MpoCcToi
37IeKTPOHHOM TIO/TTUCHI0
CocraBuTe/b IPOrpaMMBIL:
AnnmdepoBa AHHa
BnagumuposHa

Hara nognucanusi: 15.06.2026

JoKyMeHT ToAHcaH MpoCcToin
371eKTPOHHOM TO/ITUCHIO
YTBepaun: banaHoBcKuii
AHppeii EBrenbeBry

Hara nognucanus: 19.06.2026

JoKyMeHT moAmucaH pocToi
37IeKTPOHHOM TIOTTUCHI0
Cornacosan: Heuaes
Koncrantun bopucosuu

Hara nopnucanus: 15.06.2026

I'og Habopa — 2026

WpkyTtck, 2026 r.







1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 ducuuninHa «MaTepuaioBeJeHHe» olOecrieunBaeT (opMHpOBaHHE C/IEAYIOIIMX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-4 CriocobeH NMpUMeHsATh MeTO/IbI aHaJIN3a,
3HaHWS1 3aKOHOMEPHOCTel MOBe/IeHNs], YIIpaB/ieHNs
CBOMCTBAMU FOPHBIX IOPOJ, U COCTOSIHAEM MacCUBa B
Tniporjeccax Jo6bIuM U repepaboTKH MOTe3HBIX
VICKOIIaeMbIX, a TaKKe [IPY CTPOUTE/IbCTBE U
9KCIUTyaTaly TI0A3eMHBIX 00HEKTOB

OIIK OC-4.2

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CojgeprkaHue HHANKATOPaA
WHAUKATOpa Aep A P

Pe3ysibTaT 00yueHus

[TpumeHsieT B rpodeccroHaIbHOU
JesiTeIbHOCTY 3HAHUSI OCHOBHBIX
3aKOHOMEepHOCTel B
(hopMHpOBaHUY U U3MEHEeHUU
CTPYKTYPHbI U CBOMCTB MeTasyIOB U
CTJIABOB MO/ IeNCTBHEM
TeXHOJIOTUYeCKUX 1
TIPOM3BO/ICTBEHHBIX ()aKTOPOB

OIIK OC-4.2

3HaTb TEOPUIO CTPOEHUsI METaJIIOB,
(ha3oBble MpeBpalljeHusi, MeXaHU3Mbl
V3MeHeHUs] CTPYKTYpPbl MaTepHasos,
K/IaCCU(PUKALMIO Y MaPKUPOBKY
YT7IepOJUCTBIX KOHCTPYKLMOHHBIX U
VHCTPYMEHTAJIbHBIX CI/IaBOB, a TaKXXe
JIETUPOBAHHBIX CTajiel Y [JBETHBIX
CI/IaBOB.

YMeTb ycTaHaB/IMBaTh B3aUMOCBSI3b
MeX/ly COCTaBOM, CTPYKTYPOM U
CBOWCTBaMM CIIaBOB, IPUMEHSITh
MeTO/ibl KOHTPOJISl MaTepraioB
(MakKpo- ¥ MUKpOaHaau3) AJis
BBISIB/IEHUS] CTPYKTYPHBIX N3MeHeHUH,
Je(eKTOB 1 OL|eHKU KauecTBa,
000CHOBAHHO 10/10MpaTh MaTepyaIbl
[J151 KOHKPeTHBIX JieTanei u
KOHCTPYKLIMH UCXO/S U3 YCIOBUH MX
3KCIITyaTaly, moi01paTh
ONTHMaJ/IbHble PE)KUMbI TEPMUUECKON
1 XUMHUKO-TePMUYECKOI 00paboToK
JJ1s TIO/TyYeHHUs 3a/laHHbIX
MeXaHWYeCKHUX CBOUCTB

Bnapersb HaBbIKaMU pabOTHI €
TexHuyeckou fokymeHrauent (I'OCT,
TY, MapouHUKN),
VHCTPYMEHTa/IbHbIMU MeTO/laM1
OLIeHKM MeXaHMYeCKUX U (PU3NYeCcKux
CBOMCTB METaJ/IJIOB

2 MecTo aucuuniMHbl B cTpykrype OOII

W3yueHune AWCLUIUIMHBI «MarepuanoBefeHre» 0a3vdpyeTcss Ha pe3y/bTaTaX OCBOEHUs

C/leyIOMIUX AUCLUTIIMH/TIPAaKTUK: «PU3HKa», « XUMUSI»
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JucuuruiviHa sIBAsieTCsl TpejlIecTBYIOLIeN /i [JUCLIMIUIMH/TIPAKTUK: «TexHonoruu
TOpHBIX paboT», «PuU3MKa rOPHBIX MOPO/», «MexaHH3aLusi TOPHOTO TIPOU3BO/ICTBA»

3 O0beM AUCIUILITHHBI

O6BemM AUCHMIUIMHBL cocTaBisgeT — 3 3ET

Buj yue6Ho# padoThI

TPpya0eMKOCTh B aKaJeMHYeCKHX yacax
(OpuH akajgeMuuyecKUil yac COOTBeTCTBYeT 45
MHHYTaM aCTPOHOMHYECKOTO Yaca)

Bcero Cemectp Ne 3
OO0111as1 TPYA0€MKOCTh AUCIIUATIIMHBI 108 108
AyIUTOpHBIE 3aHSTHS, B TOM UHCJIE: 48 48
JIEKITUU 32 32
nabopaTopHbie pabOTEI 16 16
TpaKTUYeCKUe/ceMUHapCKye 3aHsATUs 0 0
CamocrosiTenbHast paborta (B T.u. 60 60
KYpPCOBOe MPOeKTUPOBaHKeE)
Tpy0eMKOCTb TPOMEXKYTOUHOM 0 0
arrectaluu
Buz npome)xyTOUYHOM aTTecTaluu
(MTOrOBOTO KOHTPOJISI TIO IUCLIUTI/IMHE) 3auer 3auer
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIe JaHHbIE M0 COAEP>KaHHUIO AV CLUTI/IUHBI
Cemectp Ne 3
Bujbl KOHTAaKTHOH PadoThI
N | Moo | e | p | mscen | ¢ | o
n/n b ni UIUTUHbI Ne Ko No Ko, Ne Ko, No Ko, KOHZ‘monﬂ
Auct 3 UYac. 3 UYac. 3 UYac. 3 UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 CrtpoeHue 1 4 1 2 3 15 YcTHBIM
MeTaJ/lJiIoB OI1pocC
p | Ocroset 2 2 2 2 1 25 Tect
KPUCTA/JTU3alUH
MexaHuueckue
3 CBOUCTBa U 3 D) 3 D) 4 10 Y cTHBIN
KOHCTPYKLIMOHHAs onpoc
TPOYHOCTb
IIporjeccer
¢hopMHpoBaHys VerHbti
4 CTPYKTYPBI IIpU 4 2 4 2
orpoc
nedopmanyu 1
Harpese
5 JKenesoyrnepoguc 5 4 5 2 Tect
ThIe CI1JIaBbI
Teopus
TePMUUECKON U
6 XUMHUKO- 6 6 6 2 Tect
TEePMUUECKOU
00paboTKu
7 JlerupoBaHHbIe 7 2 7 2 YcTHbIN
CI/IaBbI onpoc




CriyiaBbl Ha OCHOBeE Y CTHBIN
8 8 6 8 2

1IBeTHBIX MeTaJlJIOB orpoc

Hemeranmuueckue Y CTHBII
9 9 4 2 10

MaTepuaIbl orfpoc

ITpomerxyTouHas

p y 3auer
arTecTalys
Bcero 32 16 60

4.2 KparTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 3

Ne

Tema

KpaTKOE coaepKaHue

CTtpoenue meTanioB

CTpyKTypa MeTasyIOB ¥ MeTa/UTNYeCKUX CIIJIABOB.
OCHOBHbI€E TIOHSTHS: KOMIIOHEHT, (ha3a, CTPyKTypHast
cocrasstoiias. [IoHATHsS 0 3epHe, rpaHMULIe 3epHa,
BTOpUYHOM (haze. CybcTpykTypa. [ToHsTHE O
cy063epHe ¥ rpanurie cy63epeH. Kpucranueckas
cTpyktypa. CTpoeHHe peasbHbIX KPUCTA/UIOB. THITBI
KPUCTa/VIMUeCKUX pelieToK. AHU30Tponus. [ledeKTsl
KPUCTA/UTMYECKOTO CTPOEHUs (TOUeuHble, TUHEHHbIE,
TIOBEPXHOCTHBIE, 00BEMHBIE) U UX BAUSHUE Ha
CBOMCTBa MeTa/ZIOB. MeTo/1bl MCCIeZI0BaHMS
CTPYKTYPbI. ®U3HMuecKre MeTOZbI UCC/Ie/I0BaHMUS
CTPYKTYPBI: pEHTT€HOCTPYKTYPHBIN aHa/TU3,
3/IeKTPOHHAst MUKPOCKOTHS U Ap. Makpo-
MHWKDPOAHaJ/IU3 CTPYKTYPbI METAJIOB U CIIIABOB.

OCHOBBI KpUCTa//IA3aLuU

Teopusi KpucTa/uU3auu MexaHu3M KPUCTa/TU3aLuu
MeTasioB. [Iporjecc 3apoyKeHusi U pocTa KPUCTAJUIOB.
CTpoeHue MeTa/yInyecKoro CJIUTKaA.
MoguduipoBaHre MeTaslIoB /ISl YIIPaBJIeHUsI
pasMepoM 3epHa. TBep/ble pacTBOPHI (3aMeleHus,
BHE/IDEHUSI), XUMUUECKHe CoeJuHeH s, MeXaHUUeCKue
cMecu. AHanu3 AuarpaMM COCTOsIHUS. JlharpaMMbl
dazoBoro paBHOBecHsl. PaBHOBeCHOe U
HepaBHOBECHOEe COCTOSIHME CI11aBoB. Turebl a3,
00pa3yroIumxcs B MeTa/UTMYeCKUX CIijlaBax (TBep/ble
pacTBOPbI, XUMHUUYECKHe COeZIMHEeHUs],
NpoMe>KyTouHble (a3bl). [IpaBUIo OTpe3KoB Aj1st
oripejie/ieHUsi COCTaBa M KoauuecTsa ¢a3. JJuarpamma
Kesie30-1leMeHTUT. CBsi3b MeXKy Aharpammoit
COCTOSTHUSI U TeXHOJIOTUUeCKUMU CBOMCTBaMU. Pa3bl
Y CTPYKTYPHBIe COCTaBJisitoIIUe ((heppuT, ayCTEeHUT,
1[eMEHTUT, TIePJIHT, efe0ypuT). Knaccubukarys
CTajiel ¥ UyTyHOB TI0 CTPYKTYDE.

N KOHCTPYKLIMOHHada
MPOYHOCTH

MexaHnuecKue CBOMCTBA

Mexanuueckue ucrbitanus. Knaccudukarys BUjoB
ucrbiTaHui. LIukinueckyie UCrbiTaHus. MeToibl
oripejiesieHus TBep0CTU. Busibl fedopmaruii.
TekyuecTs MeTa/710B. [IpoyHOCTE. Pa3spylieHue
MeTa/u10B. MexaHuKa pa3pylieHus. XpyIkoe
paspylieHue. Bsaskoe paspyluenue. CtaTuueckye U
JMHaMUYyeCKue UCTbITaHus. VcribiTaHus Ha
pacTsbKeHHe U yiapHbii n3rub. HaiexkHoCTb,
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A0J/I'OBEYHOCTh, BEIHOC/IMBOCTh MdTe€pHaJIOB.

ITpoueccei
¢dopmupoBaHus

CTPYKTYPBI ITpH
Jedopmalivy U HarpeBse

Harnpspkenus u gedopmaiiusi. Ynpyras gedopmMariysi.
[Tnactuueckas gedopMaisi MOHO- U
MOJIMKPUCTAII0B. MexaHu3Mbl T/1aCTUYECKOU
JedopmaLyu: CKOIbKeHUs U BOMHUKOBaHUSI.
ConpoTuBeHre UeaqbHOU PeleTKU CABUTY.
Ckosnb)KeHHe AUCI0KaLMH, KaK MpoLecc
nacTyeckoro fedopmupoBanus. Biusinue
IJ1aCTUUeCKOU JiepopMaliii Ha CTPYKTYPY MeTasl/ioB.
Tekctypa aepopmaryu. Haknen (HarapToBka) U
M3MeHeHue CBOMCTB MeTaJjljla MoJ, AeUCTBUeM
nedopMmari. O6paboTKa MeTasIIoB JaBlIeHUEM.
3aKOHOMEPHOCTH 3THX TPOLeCCOB MPU MOTyYeHUN
oTipe/ie/IeHHOM CTPYKTYPhI MeTaslia U TpebyeMbIx
CBOWCTB u3zenuid. Harpes eopmMyupoBaHHOTO
MeTasa. [Ipoiieccrl Bo3Bpara, NOIUTOHU3aLUU U
pekpucTa/uM3aluu. Pekpucranimsanusi.
PekpucTaniM3aliMoHHbIN OT)KUT. BusiHue
TeMIiepaTypbl Ha BeJIMUMHY 3epHa. ['opsiuas v
xojo0Has fAedopmanys. BiusiHue HarpeBa Ha
CTPYKTYPY U CBOWCTBA X0JI0JHOZe(pOPMUPOBAHHOTO
MeTasa. BausiHue ropsiueit feopmaiiyy Ha
CTPYKTYPY U IIPOYHOCTb MeTasljia.

KesnesoyryiepoaucTblie
CIUIaBbI

TexHUYECKH UUCTOE XKeJie30. YTIepoaucThbie

cranu. TexHosornueckue mpuMecu
)Kerne3oyriepoAUCThIX criaBoB. Kinaccudukarys
ctaneil. UyryHsl (cepble, BBICOKONIPOYHbIE, KOBKHE),
vx Knaccuduvkalys. BivsiHue cKopocTy oXJaxK/jeHusl,
nipumecel u nocsegytomie TO Ha

CTPYKTYpY cTasieid. [IpumMeHeHue cTanei U UyTyHOB.

Teopusi TepMUUeCcKoOi U
XUMHKO-TePMUUeCKOn
06paboTKu

OO61ast knaccudukaiys BUZ0B TepMo0OPabOTKHM:
TepMHuyYecKasi, TepMOMeXaHUuecKasi U XUMHUKO-
TepMUuecKast o0paboTtka. [IpeBpaiiieHus B CTaau Mpu
HarpeBe U oxylaxJeHnd. KnHeTrka pacnaza
aycrenura. [lepiuTHoe rpeBpaieHue. MexaHusm
MepPJIUTHOrO TNpeBpaleHusi. MapTeHCUT, ero CTpoeHue
Y CBOMCTBa. MapTeHCUTHOe MpeBpalljeHue.
[varpamma ©30TepMHUeCKOro pacrajia ayCTeHUTa.
BivsiHue cTenieHu nepeox/iaKJeHusl ayCTeHUTa Ha
CTPOEeHMe 1 CBOMCTBA MEePIUTHBIX CTPYKTYP.
OcCHOBHBIe Orepalyy TepMUYeCKOro BO3/|eHCTBUS:
OT)KUT, 3aKaska, oTiycK. Hopmanusauus. OCHOBHbIe
BU/IbI OT)KWra. OCHOBHBIE BU/IbI 3aKa/IKW CTaJIH.
Pe)xvMbl 1 Ha3HaueHre OT)KUra, HOpMasu3aLy,
3aKaKy Y OTNyCKa cTaneld. [IpokanrBaeMoCTb U
3aKanMBaeMoCTb. OTIycK cTtand. Bujsl U Ha3HaueHUe
ornycka. O6paboTka cTamu xoo00M. [leMeHTarys,
a30THMpOBaHMe, IMaHupoBaHue. [TIoBepxHOCTHas
3aKasIka TOKaMu BbICOKOM yacToThl (TBY).

JlervpoBaHHbIe CI1/1aBbI

BnusiHYe nervpyrolumx 31eMeHTOB Ha CBOKCTBA CTalu
KOHCTPYKLIMOHHBIe cTa/ii  00I1ero Ha3HaueHMsl.
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LlemeHTyeMble, yiTyulllaeMble, pECCOPHO-TIPY>KUHHBIE,
M3HOCOCTOMKYE,CTPOUTE/IbHbIE, aBTOMAaTHbIE.
TpeboBaHus, TipeAbsBIsIeMble K HUM. MapKHPOBKa,
o6nactu ipuMeHeHUs. 2KapornpouHble CTalu.
’KaponpouHocTs. [1yTy NOBBILIEHUS )KapOIIPOYHOCTH.
Cranu nepjuTHOr0, MAapTEHCUTHOTO U MapTEHCUTHO-
(eppUTHOTO K/1aCCOB. AyCTeHUTHbIE KapOIPOUHble
CTa/ii; TOMOTeHHbIe CTaJld, )KapOIPOUHbIe CTaIu
ayCTEeHUTHOTO K/1acca ¢ KapOuAHbBIM U
VMHTepMeTa/TUAHbIM yripouHeHreM. O6sactu
NIpYMeHeHHs1 )KapOoTIPOYHbIX CTajiell. JKaporpouHble
CTUIaBbI Ha Kese30 — HUKeJIeBOM U HUKe/IeBOM OCHOBe.
W3HococToiikue ctand. IHCTpyMeHTasbHble CTalu U
criaBel. OCHOBHBIE TpeOOBaHUs, TIPebsIBsieMble K
VMHCTPYMeHTa/IbHbIM cTansM. Knaccudpukarnms
VHCTPYMEHTA/IbHBIX cTasied. CTanu Aji1  pexylLero
MHCTpyMeHTa. [ToHsATHe KpaCHOCTOMKOCTH
(TeruiocToiikocTH).  CTasv MOHWKEHHOU U
TIOBBIILIEHHOM MPOKa/lIMBaeMOCTH. bricTpopexyiiye
ctanu. lItamnosele cramu. Knaccudukanys,
TpeboBaHus, NIpeAbsBIsIeMble K 3TUM cTansM. Ctanu
[/l LUTaMIIOB TNpH JlehopMaLiiy MeTasi/ia B TOpsiYeM U
XOJIOAHOM COCTOsIHUAX. OCHOBHBIE MapKy,
TepMuueckas 06paboTka, 06/1acTy IPUMeHeHUsl.

CIu1aBbl Ha OCHOBeE
LIBeTHBIX METaJI/IOB

Mepb u ee criiaBbl. JlaTyHu (0fHO- U [ByX(a3Hbie
natyHu). JJuarpaMMa CcOCTOSIHUSI Mejb-LIVHK.
[TpumeHenwe aTyHel. BpoH3bl. Busibl 6poHs3:
OJIOBSIHHCTbIE, aTFOMUHKEBbIe, KDEMHUCTHIE,
MapraHIOBUCThIe, CBUHIIOBUCThIE ¥ OepUsIieBbIe.
CocTaB u cBoticTBa 6poH3, UX MapKH U 06/1aCTh
nipuMeHeHus1. TeXHoIoruueckye CBOMCTBa U
nipuMeHeHre OPOH3. AJIFOMUHUM U ero CIIaBhI.
B3auMozelicTBUe antOMUHUS C JIETUPYIOLLMU
y/ieMeHTaMu U TipuMecsiMi. CTpoeHMe U CBOMCTBa
aTFOMUHHEBBIX CTIJIABOB B JINTOM U
JnedopmMrpoBaHHOM cocTostHUM. O61as
XapaKTepPUCTHKA BU/IOB TePMHUUECKO 00paboTKu
CTUIaBOB amoMuHMS. Tepmuueckast 00paboTKa
aJIFOMHHUEBBIX CIUIaBOB. TUTAH U €ro CrlaBhbl.
Knaccudukaiys TuTaHoBbIX criyiaBoB. CBOMCTBa
TUTaHa, B3aUMO/IeliCTBHe TUTAHA C JIETUPYIOLIUMHU
y/ieMeHTaMu. BiiusiHie JIerupyoLux 31eMeHTOB U
NpyMecel Ha CBOWCTBA CIVIABOB TUTAHa.
Krnaccudukarys ierupoBaHHBIX CIIJIaBOB TUTaHa I10
CTPYKType. MapKHUpOBKa, TepMudeckasi 00paboTka
TUTAHOBBIX CIIAaBOB ¥ 00/1aCTH UX MPUMeHeHUsl.

Hewmerannueckue
MaTepuarbl

OG611j1e cBeZieHNsI 0 HeMeTa/UIMUeCKUX MaTepHarax.
OCHOBHBIe TPYMITbI HEMETA/I0B, 00/1aCTH X
npuMeHeHMst. OcobeHHOCTH CBoicTB. ObnacTu
TIpUMeHeHUs] HeMeTa/UTMUeCKMUX MaTeprasioB B
TeXHHKEe B KaueCTBe KOHCTPYKLIMOHHBIX,
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(PUKLIMOHHBIX, aHTU(PPUKLIMOHHBIX, TEII03alUTHBIX,
TeIJI0 3BYKOU30/ISILJUOHHBIX, 3/IEKTPOTeXHUUECKUX
MaTepuasos U T.A. ITosmmepHble MaTepuasbl.
Knaccugukarys nonvMepHbIX MaTepyaos.
TepMoriiacTUYHbIe MOJIMMeEpPHL, UX PU3HNUecKoe
COCTOsIHME B 3aBUCMMOCTH OT TemriepaTypbl. Ob1ias
XapaKTepuCTHKa, UX Ppa3HOBUJHOCTU W CBOWCTBA,
obsacty npuMeHeHwus. [TnacTMacchl, UX COCTaBHl,
cBoiicTBa. HamonmHuTe M, MHruOUTOPBI, aKTUBU3aTOPBI
B IU1acTMaccax. VX BivsiHMe Ha CBOWCTBA IJ1IaCTMacc.
[TnacTmMaccel € MOPOIIKOBBIMY, BOJIOKHUCTBIMUA U

JIUCTOBBIMM HaroHUTe M. IloponiacTsl- U
NeHOIIAaCThl. BU/bl pe3MHOBBIX MaTepUasoB.
ITponieccel By/IKaHM3a1L[MM pe3UHOBBLIX MaTepHaJioB.
Crapenue pe3uHbl. CTpoeHHe, CBOMCTBa U 00/1acTH
NIpYMeHeHUsl.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 3

. Ko/1-Bo akajieMmuuecKux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
4acoB
1 N3yueHue v aHamM3 Makpo- U MUKPOCTPYKTYPbI 9
MeTaJl/IoB
2 narpaMmmMa COCTOSIHUS Kee30-11eMEeHTUT 2
3 MeTo/p! M3MepeHust TBEPJOCTH METaIIOB U 9
criiaBoB (Mo bpunennto, PokBesiny u Bukkepcy)
4 [Tnactrueckasi gedopmarnysi U peKpUCTa/uIi3aLys 2
5 MI/IKpocxoaneSKHﬁ MeTO/| UCC/IeJOBaHUS ’
CTPYKTYP CTaJIel ¥ YyT'YHOB
6 N3yuenne MPOLIECCOB 3aKa/IKK U OTIyCKa 9
YIJIEPOJUCTOM CTaIN
7 MI/IKP?CprKTypa Y CBOMCTBA JIETUPOBAHHBIX ’
CTasien
3 MUKpOCTPYKTYPHBIM aHa/IU3 LJBETHBIX MeTaJI/IOB U 9
VX CIJIABOB

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN

[TpakTHYeCcKUx 3aHATHIN He TIPeyCMOTPEHO

4.5 CamocTosTesTbHasA padora

Cemectp Ne 3

Ne Bup CPC Koi-Bo akapgeMuueckux
4acoB
1 BbInonHeHre TPeHUPOBOUHBIX U 00YUarOIIUX 75
TeCTOB
2 [ToaroroBka K 3a4éTy 10
3 IToAroTOBKA K MPAaKTUYECKUM 3aHSITUSIM 15
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(1abopaTopHBEIM paboTam)

4 ITpopaboTKa pa3ie/ioB TeOpeTHYeCKOr0 MaTepuasia 10

B xozie mpoBeieHus1 3aHATHI TI0 AUCIIUTIMHE UCTIOB3YIOTCS C/IeAYIOIIe HHTEPAKTUBHbIE
MeTo/[bl 00yUeHusi: paboTa B KOMaH/ie

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUs] JUCHUTLTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauueckue yKa3aHHs /s 00yUYarolUXCA M0 J1ad00paTOPHbIM padoTam:

[MoaroTOBKA K NMPAaKTUYeCKUM 3aHSATUSM (1abopaTopHbIM paboTam).

CTyzeHT 1py TIOATOTOBKeE K JlabopaTOpHBIM paboTam HM3yuaeT MaTepuall 1o Teme paboThl U
Tipe/iBapUTe/IbHO 3HAKOMUTCS C TOPSIKOM ee BbiTo/iHeHus1. JlabopaTopHast pabota odopmsiercs
B BH/Ie OTUeTa, COZIeP>KUT Ha3BaHHe, I1e/b, KPaTKOe OIMHCaHue Xo/a paboTel, 000py0BaHue,
HeoOX0/IMbIe CXeMbI TIPOLIeCCOB, TabaULIbI, rpaduKy.

5.1.2 MeToauuecKne yKa3aHHUs /sl 00y4aroIuXCs 110 CAaMOCTOATe/IbHOM pabore:

BbIrnonHeHre TPeHHPOBOUHBIX U 00YUarOIIUX TECTOB.

Texy111i KOHTPOJIb TPOBOAUTCS B (OPMe TeCTUPOBaHUS 110 KaKJOMY OTJe/IbHOMY pasfieny
JTUCLIATITUHBL. [I7151 TOATOTOBKK HEOOXOIMMO Mpe/IBapPUTEIbHO 03HAKOMHTBLCSI C KOHTPOJIbHBIMU
BOMPOCAMHM T10 TeMe 3aHSTUS U OTBETUTb Ha HUX. PeKOMeH/1yeTCsi UCII0/Ib30BaTh KOHCIIEKT
JIEKLIUM U JIUTepaTypy U3 OCHOBHOTO CIMCKa.

B paMkax caMocCTosITe/TIbHOM pab0ThI ¥ TTOITOTOBKH K 3aUeTy MpeyCMOTPEHO CaMOCTOSITE/TbHOE
M3yueHre HeKOTOPbIX TeM. PeKOMeH/yeTCsl COCTaBUTh KOHCTIEKT T10 O/IHOM U3 TIPe/JI0’KeHHBIX
TeM. B KOHCITeKTe 10/DKHA OBITh TOJTHOCTBIO PACKPBITA TeMa, MPe/[CTaB/IeHbl PUCYHKU, CXEMBI,
rpaduku, Tab/mipl. O0beM KOHCIIEKTa He MeHee 15 ctpanui] dopmaTta A4 (pudT Times New
Roman 14, oguHapHbiii nHTepBas). Kpalinuii cpok mpe/icTaBieHyst KOHCTIEKTa — TOC/IeHsIs
He/iessi ceMecTpa.

TeMmbl /ijisi KOHCTIEKTHPOBAHUS:

. CoBpeMeHHbIe MeTO/Ibl U3MeHeHUsI CTPYKTYPhI U CBOMCTB

. Awmop¢HbIe MeTasbl (MeTa/TMyecKre CTeKsIa): Croco0bl MMoJTyyeHusi, 0COOeHHOCTH
CTPYKTYPbl U MarHUTHbIE CBOWCTBA

. XuMUKO-TepMUUeckasi 0oOpaboTka

. Ocob6eHHOCTH )OPMUPOBAHUSI MUKPOCTPYKTYPHBI U (Pa30BOTO COCTaBa MeTaslJIOB IPU
Ce/IeKTMBHOM Jla3epHOM T1aBjieHuH (3D-meyats)

. CriiaBbl € 3¢gdheKToM rMaMsTi GopMbl (Ha OCHOBe HUKeJIH/]a TUTaHa)

. Koppo3noHHOoe pacTpecKUBaHKe M0/, HalpshKeHWeM: BIWsIHUe CTPYKTYPhl TPaHUL] 3epeH
Ha CTOMKOCTh CTaJieil K pa3pyllieHHI0

. OneKTpoTexXHUUeCKre MaTepuarbl

[ToaroToBKa K 3aueTy (MTOrOBbIM KOHTPOJIb 110 JUCIUIIMHE) HEOOXO0UM /711 00BEKTUBHOTO
BBISIB/IEHUSI Pe3Y/IbTaTOB COTIOCTABJIEHUS [IeMCTBUTE/IbHBIX Pe3y/IbTaTOB 00yUeHHs C
3ar/IaHMPOBaHHBIMM B paboueii porpamMme JUCLIMILUIMHBL. B X0/ie IOATOTOBKY K 3aUeTy,
CTyZIeHTy Heo0X0/IMMO TTPOpaboTaTh BeCh U3yUeHHBIH 3a CEMeCTp TeopeTUUeCKU MaTepuall,
OTBETUTh Ha BCe BOMPOCHI BbIHECEHHbIe Ha 3aueT. CTyJeHT J0IyCcKaeTcs K caue 3auera Npu
YCJIOBUM, UTO yCIELIHO MPO/IeHO TeCTUPOBaHKe M0 pa3jeaM JWCLUIUIUHBI U BbITIOJTHEH
KOHCITEKT 10 OZJHOU U3 TeM.



6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycreBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHOM aTTeCTaluy Mo JUCHUIINHE

6.1 OneHo4yHble cpe/CTBa /1A NPOBe/jeHHs TeKYyIero KOHTpPoJist
6.1.1 cemectp 3 | Tect
Omnucanue nponeaypel.

[IpoBOAMTHCA TeCTUPOBaHMe M0C/e KaK40ro TeOpeTUYeCcKoro paszesa AUCLIUILIMHBL Bpems
BbINO/HeHUsT — 10-15 MUHYT.

Bomnpoc 1 (MHO>XeCTBeHHBIH BBIOOD):

Kakast 13 yka3aHHbIX (a3 B cCUCTeMe yKeJie30-yriiepo/ 00/azaeT Haubo bliIel MIaCTUYHOCTBIO U
MMeeT rpaHeLleHTpUpoBaHHY 0 Kyouueckyto (I'LIK) peretky?

. a) LlemeHTHUT
. 6) Ilepaur

. B) AyCTeHUT
. r) MapreHncur

Bomnpoc 2 (MHO>XeCTBeHHBIH BBIOOD):
Kak u3MmeHstoTCs MexaHHuYecKye CBOWMCTBA CTald B pe3y/ibTaTe X0J/I0JHOr0 HaKJerna
(mnacTuueckoit sedopmariyu)?

. a) [IpoyHOCTBb pacTeT, MIaCTUUHOCTh MaJjaeT

. 6) ITpouHOCTh MajjaeT, MIACTUYHOCTh PACTET

. B) TBepOCTb yMeHbIIIAeTCs, yiapHasi BA3KOCTh YBeTMYMBAeTCs
. r) Bce cBolcTBa OCTarOTCs HEU3MEHHBIMU

Bomnpoc 3 (CootBetcTBHE):
YCTaHOBHTE COOTBETCTBHE MEKAY Orleparjiei TepMuueckoii 06paboTKu ctamu 45 U roryyaeMoit

MUKDPOCTPYKTYPOU:

1. 3akasika B BOJy

2. [TonHbBIMA OTXKUT

3. Bricokuii otnyck (600 °C)
. A) @eppur + [lepnur

. b) MapTeHcut

. B) Copbut oTnycka

Bonpoc 4 (MHO>XeCTBeHHBIH BBIOOD):
Cranb Y8 Harpeta 0 Temrieparypsbl 750 oC 1 oxnaxkaeHa Ha Bo3ayxe. HazoBure ee CTpyKTypy.

. deppuT U nepyauT
. MapTreHcut
. [Tepmut

Bomnpoc 5 (MHO>XeCTBeHHBIH BBIOOD):
YTo Takoe 1ieMeHTUT?

. Xumnueckoe coequHeHre Fe3C.
. CriiaB »kefe3a C yIyiepoJom, yriaepos He 6omee 2,14%.
. OBTeKTOUIHasE cMeCh epprTa U LIeMEHTHUTa.

Bormpoc 6 (MHOXeCTBeHHbIH BBIOOD):

Yrto 0603HauaeT ToOuKa A Ha iuarpamme?

. MaxkcuManbHy0 pacTBOPUMOCTE yriiepoga B o Fe.
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. Touky nosumopdHoro npespailieHusi Fea « Fey.
. Temnepatypy IJ1aB/ieHUs: UACTOTO KeJiesa.

Bonpoc 7 (MHO>XeCcTBeHHbIH BBIOOD):
YKaKuTe JIMHUIO COMUAYC?

. ABCD
. AHIJECF
. PSK

KpuTepuu onieHUBaHMA.

ITpu mipaBU/IbHBIX 0TBeTax Ha Oosee 80% BOIPOCOB B TeCTax, CTYJEHT T0JIy4aeT AOMYCK K
3aueTy

6.1.2 cemecTp 3 | YcTHBII1 onipoc
OnucaHue npoueaypsbl.

YcBoeHMe TeOpeTHYeCKOT0 MaTepuara o OTJe/IbHbIM pa3/iesiaM JAUCLUIUTHHBI [IPOBePsSieTCs
YCTHBIM OTIIPOCOM CTYZIEHTOB.

[TpumepHbIe BOMIPOCHI /171 yCTHOTO OTIpOCa:

1. UTo Takoe KpUcTa/uinueckas perietka? Ha3oBUTe OCHOBHBIE TUIIbI PELIETOK B MeTasllax.
2. Yro Ha3bIBalOT NMosuMop@u3mMoM (aanotpornueit)? IIpyuBeanTe npuMepsl OJUMOP(HBIX
MeTaJlJIoB.

3. Kakue Bu/ibI leeKTOB CYIeCTBYIOT B KPUCTA//IaX U KaK OHU B/MSIOT Ha MPOYHOCTh
MeTasa?

4. OnuiurTe MexaHM3M Ipoliecca KPUCTa/UTU3aLluM (3apObIllY U POCT KPHCTAJIOB).

5. Kak cKopoCTb oxJ1aX/jeHus [IPU JINThe B/IMsIeT Ha pa3Mep 3epHa U CBOWCTBA OT/IMBKU?
6. Uto Takoe Hak/en (HarapToBKa) U MPHU KaKWX TEXHOJOTMYeCKUX OrepaLusax OH
BO3HUKaeT?

7. YTO MpOMCXOAUT CO CTPYKTYPOM U CBOMCTBaMH e)OpMUPOBAHHOIO MeTasljia IpU
HarpeBe (MPOLeCC PeKPUCTa/ITU3aLIUN)?

8. B uem npuHIMNManbsHOE TEXHOJIOTMYECKOe OT/IMYKe ropsiueld NaacTUYeckou

nedopmaluy OT XOJI0HOM?

Kputepuu oneHuBaHMA.

OIMpoOC OLI€EHUBAETCA Ha OCHOBE IMOJ/IHOTHI U MTPaBU/IBHOCTU OTBETOB, TIPpU HeOOo/IBIINX
HETOYHOCTAX CTYAEHTY OTBET 3dCUMTLIBACTCA. HPI/I HEeI0JIHOM WU/IU OIINO0YHOM H3J/I0XKeHUHU
MaTepHradjld OTBET Ha BOIPOC HE 3aCUUTBIBAETCHA

6.2 O1jeHOYHBbIEe Cpe/CTBA J/Is1 MPOBe/ieHUsi MIPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWHUKATOPOB /[IOCTH)KeHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaluu

CpeactBa
NuaukaTop AOCTHKeHUs MeTOo/ibI
A PA KpuTepuu onjeHMBaHus ( Ab1)
KOMIIeTeHI[UH OLleHHBaHMA
NMPOMeXXyTOUHOMN
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aTTecTanuu
OIIK OC-4.2 3a4eT 3a4eT

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 3, TumnosBsble oLeHOYHBIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLUTIITMHE

6.2.2.1.1 Onucanue npoueaypol

Buzom uToroeou arrecranyy 1o AUCLMILIVHE SIBJISI€TCS 3a4eT.

YcoBueM fiomycKa K 3a4eTy sBJIsieTCs IocelljeHue CTyZieHToM He MeHee 90 % ayUTOpHBIX
3aHSTHM, KaueCcTBeHHOe oopM/IeHHe OTUeTa 10 1abopaTOpHBIM paboTaM, YCIIenTHo
NpOiiZileHHOe TeCTUPOBaHWH, HalMcaHKe U ¢/laya KOHCIeKTa 1o BbiOpaHHOM Teme. CriMCOK
BOIIPOCOB, BEIHECEHHBIX Ha 3a4eT BbljaeTCs CTy/leHTaM 3apaHee.

[17151 OLleHKY 3HaHWM Ha 3aueTe CTYZeHTY IpeJjjiaraeTcsi OTBeTUTh Ha KOHTPOJIbHbIE BOIIPOCHI 10
n3yyaeMoMy Kypcy. I1pu mpaBuibHBIX oTBeTax Ha 90% BOIPOCOB U O0Jiee BHICTAB/ISETCS OL[eHKa
«3aUTeHO».

BOHPOCBI AJId 3a4eTa

1. Turbl KPUCTA/I/TMUECKUX PEIIeTOK B MeTasiax. [ToHsITHe 06 aHU30TPOIUU U
nosimMopdu3me (arIOTPONUK) Ha IpHUMepe Kese3a U TUTaHa.

2. HedeKThbl KpUCTa//TNYeCKOro CTpoeHusi (ToueuHble, TUHelHbIe, TOBePXHOCTHEIE,
o0BemMHBIE).

3. [Tonmmop@du3M MeTasIoB Ha IpUMepe >kesie3a.

4. [uarpamMma COCTOSIHUSI ~ ’Kele30—-L|eEMEHTUT  (KOMIIOHEHTHI, ()a3bl U CTPYKTYPHBIE
COCTaBJISIFOL[I€ CUCTEMBI).

5. Bnusinue yriepoja v OCTOSIHHBIX NIPUMecel Ha CBOMCTBA CTa/lx

6. HedekThl B CTPyKTypax cTasiei

7. 'omoreHHast KpucTanm3auysi. [1potieccsl 06pa3oBaHUs 3apojpiiieii U ux pocra. CrerneHb
repeox/iaXK/leHus, ee BIWsHUe Ha pasMep KPUTUUeCKOro 3apo/iblilia ¥ BeJIMUMHY 3epHa.

8. ['eteporenHas Kpucra3anus. JleHApuTHas cxema pocTa KpyucrtauioB. CTpoeHue
cutka. JIukBaius. MoauduipoBaHue.

9. TBep/pie pacTBOPHI BHE/IPEHHS U 3aMelleHrst. MexaHW3Mbl UX 00pa30BaHusl,

obo3HaueHue, CBOMCTBA.

10.  [Imarpamma COCTOSIHUS KeJie30—L|eMEeHTHUT: TIpeBpallieHNs MPU OXJIaXKAeHU!
JI03BTEKTOM/HBIX, IBTEKTOUHBIX Y 3a9BTEKTOUIHBIX CTa/Ieu.

11.  Cepble, BBICOKOTIPOUHbIE Y KOBKHE UYT'YHBI: 0COOEHHOCTH XUMHUECKOT0 COCTaBa, (POpMBI
rpadUTOBBIX BKITFOUEHUH U 00/1aCTh TTPUMEHEeHUSI.

12.  [dedopmarus ynpyras v njactTuueckas. MexaHn3Mbl TJ1aCTUYeCKOW JedopMaliiu Ha
TIpYMepe MOHOKPUCTa/IIA.

13.  [lnactuueckas gedopMarusi NOJUKPUCTA/UTMUECKHX MeTasuIoB. VI3MeHeHue hx
CTPYKTYPbI U CBOWCTB MpH MacTHUecKoi fedopmarivy. Haken (HarapToBka).

14.  BuusiHue HarpeBa Ha CTPYKTYDPY M CBOMCTBA IJIaCTUYECKH /1e()OPMUPOBAHHOIO MeTasla.
Bosspar u nosiMronuvsanys.

15.  Pekpucrannusauusi mnepBUYHas U cobupaTesibHasl. Temmneparypa
peKkpucTa/uiM3alyy. Vi3MeHeHye CBOWCTB B IpoLiecce peKpucTanamsanuu. Pasmep 3epHa nocse
peKpUCTa/IM3aLUu.

16. Hopwmasnu3arus crasieli: TeXHOIOrudeckre 0COOeHHOCTH, TTo/Tyuaemast CTPYKTYpa,
OT/IMYMe OT TOJTHOTO OTKUra U 00/1aCcTh PUMeHeHUsl.

17. 3akanka craieii. BeIOOp TemriepaTypbl HarpeBa /sl JO9BTEKTOUIHBIX U 3a3BTEKTOU/THBIX
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cTasieli. 3aKaJMBaeMOCTb Y TIPOKAIMBaeMOCTh ((paKTOpHI, BJAUSIOLIME HAa HUX).
18. Otnyck 3akasieHHOM cTtanu. [Tpoijecchl, MpoUCXOAsIve MPY HarpeBe MapTeHCUTa.
CTpyKTYpBI OTITyCKa (MapTeHCHUT, TPOOCTHUT, COPOUT OTIYyCKa) U UX MeXaHUUeCKHe CBOHCTBA.

SIBneHue OTIyCKHOW XPYIIKOCTH.

19. IIpyHLMIIEI MAPKUPOBKY YI/IepOAUCTHIX U JlernpoBaHHbIX ctaned ('OCT). BausHue
JIETUPYIOLLMX 3JIEMEHTOB Ha CTPYKTYPY U CBOMCTBA CTaJleil.
20. OcHoBHbIe cr1ocOObI (TepMO0OPabOTKOI) yrpouHeHus e OpMUPYeMbIX aTFOMHUHHEBBIX

CTU1aBOB (1ypaItOMUHBI).

6.2.2.1.2 Kpurepuu orjeHUBaHUA

3auTeHo

He 3auTteHo

CTyZeHT eMOHCTpUpYeT 3HaHHe 0a30BbIX
3aKOHOMepHOCTell (POPMUPOBaHUS CTPYKTYPHI
MeTasu10B. [ToHMMaeT, Kak Jegopmarus 1
HarpeB U3MeHsIIOT CBOMCTBA MaTepurara.
YMeeT pacirpoBaTh OCHOBHbIe MapKy
KOHCTPYKLIMOHHBIX CTajieid ¥ 00bACHUTD
pasHULly MeX/y ornepanysiMyd OT>KUra,
3aKaslKu ¥ OTITycKa. JlabopaTopHble paboThI
BBITOJIHEHBI U 3alljuilleHbl. TecTUpoBaHNe
YCIIeIIHO NpoizeHo. [lomyckaroTcs

CrygeHT umeeT rpy0Obie ripobestbl B 6a30BbIX
3HaHUsX. He TOHWMaeT BUSHUS
TeXHOJIOTUUeCKUX (PaKTOpPOB Ha CBOMCTBa
MatepuanoB. He ymeeT opueHTHpPOBAThCS B
MapKax MaTeprasioB U Juarpammax
coctosiHus. JlTabopaTopHbie paboThI
TMIPOMYIL{eHbI U He BBIMOHeHbI. TecTHpoBaHue
He TIpoiieH0. OTKa3bIBaeTCs OT OTBETA WU
JIEMOHCTPHUPYeT T0JIHOe He[TIOHUMaHHe
npeiMeTa.

OT/Zie/TbHbIe He3HAUUTe IbHbIe OIIHNOKH,
WCIIpaB/isieMble CaMUM CTY/IeHTOM TIpU
HaBOJSILIMX BOIPOCaXx.

7 OcHoBHas yyeOHas MTepaTrypa

1. JTaxtun FO. M. MarepuasnoBezienuye : yueOHUK /151 BTy30B / FO. M. JlaxtuH, B. I1. JleoHTheBa,
2013. - 527.

2. MarepuanoBefieH1e : MeTOAUYeCKre yKa3aHUsl ¥ KOHTPOJIbHbIE 3a[jaHus [J1sl CTY[eHTOB
3aoyHOro obyuenus / VIpkyT. roc. TexH. yH-T, 2008. - 64.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-4121.pdf

3. MarepuanoBezieHue : [ Yue0. /i1 By30B 110 CMIELIUATbHOCTAM B 00JI. TEXHUKH U TEXHOJIOTHHU /
b. H. Ap3amacos, B. 1. Makapoga, I'. I'. MyxuH u zp., 2002. - 646.

8 JonostHUTE/TbHAs yueOHasi IMTepaTypa U CipaBoOYHast

1. MaTepuasnoBeieHue : [Yue0. /151 TeXH. By30B 110 HalPaB/I€HUIO TIOATOT. ¥ CTIEIIMAaTbHOCTSIM B
00671. TexHUKH U TexHonoruu / b. H. Ap3amacos, B. V1. Makapoga, I'. I'. MyxuH u zp.], 2003. -
646.

2. ByzeBuu I'. 1. MaTepuanoBe/ieHure. ViccnenoBaHre KOPPO3UOHHOM CTOMKOCTH CIJIaBOB

[ DneKTpOHHBIN pecypc] : MeToAUYecKoe MocoOue TI0 BLIMOTHEHHIO JTabopaTopHO paboThI /1/1st
CTY/IeHTOB aBUALIMOHHBIX, MALLIMHOCTPOUTEJIbHBIX U MeXaHUUYeCKUX crieuaabHocTeit / I U.
By3eBuy, 2008. - 18.

[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-3983.pdf
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3. Martepuanosegenue. I3yueHre CTpPyKTypbl U CBOMCTB KapOIPOYHbIX MaTepHUasioB
[SneKkTpoHHBIN pecypc] : MeToAuuecKoe 11ocobue Mo BhINOIHEHHIO 1abopaTopHbIX pabot /
NpkyT. roc. TexH. yu-1, 2005. - 17.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-7262.pdf

4. MarepuanoBefieHue. MI3yyeHre CTPYKTypbl M CBOMCTB yTJIEPOJIUCTBIX CTajel U UyT'YHOB :
MeToAruecKoe Tocobue [i7ist BBITIOTHEeHUs TabopaTOpHO# pabOThI /1/1s1 MeTa/ITyPruuecKuX,
MallIMHOCTPOUTEeTbHBIX, MeXaHWYeCKUX crieljuanabHocTel / UpKyT. roc. TexH. yH-T, 2002. - 15.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-2246.pdf

5. TexHonorusi MeTasisIoB U matepuanoBesenue / b. B. KHopo3os, JI. ®. YcoBa, A. B. TpeTbsikoB
u ap., 1987. - 800.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/IbHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHelHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. CBobozHO pacripocTpaHsieMoe iporpamMmmHoe obecrieuenne 2. Microsoft Office.
12 Marepua/IbHO-TeXHUYECKOE o0ecreueHne JUCIUTTHHBI
1.1. 12859 Mukpockon MIICY-1

2.2. 1158 Muxkpockonn MUM-7

3.3. OkpaH Draper 178*178

4.4. 1284 Mukpockorn MVM-8

5.5. 1150 Mukpockon MUM-8m

6.6. MaiyvHa nMdoBaibHas 6ws

7.7. 11505 TBepmomep TIII-2

8.8. 2548 Mukpotsepaomep [IMT-3

9.9. [TIleub mydensHas DKIIC 10

10. 10. YcraHoBKa J/is1 IpUTroTOB/eHUs1 MeTajuiorpadpuueckux ummdos HIJIND-2M/V
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

[Teus mydenbuas [TM-8 (6.51,550-900C)

Muxkpockorn Mukpomey ITosap-1

OnekTponeub MydenbHas DKIIC-10 CHOJI

TonmmHomep yHuBepcaabHbid TT210

TBepzromep cranoHapHbIi yHUBepcanbHbii HBRV-187.5
Mukpockorn 1ju¢poBoi cTepeockonryeckuii Mukpomes MC-2
Mukpockon Mukpomeg MET-2

Mukpockon 1u¢poBoii crauroHapHbeii Mukpomes LCD
TeneBuszop TOSHIBA 29A3R

Mukpockon MeTannorpadpuueckuii MMP-2

CuctemHbiii 6710k Socket 775 Intel Pentium Dual-Core E2220 (B c6ope)
MydenbHas neus [TM-10

Bupeomarautodon VCR SONY SLV-SE410

316276 Mounutop 17 Samsung 795
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