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1. IACIHOPT PABOYEM [TIPOI'PAMMbI YYEBHOMN JUCHUAIIJINHBI
OII1.04 MatepuaJjbl 4 U31eJUsA

1.1. O6s1acTh NPUMEHEHUs] MPOTrPAMMBbI Y4eOHOM AUCHUNIIMHBI
PabGouass mporpamMma y4eOHOW MUCHMIUIMHBL (fajgee — padouas Mmporpamma) siBIsSETCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELMAIUCTOB CpPEJHEro 3BeHa (Jajee

IITICC3) B cootBerctBUM ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

08.02.08 MonTax u 3KcIuTyaTanusi 000py/I0BaHUS U CUCTEM ra30CHA0XKEHUSI.
(ykazamv npogheccuro, cneyuanbHOCmMb, YKPYRHEHHYIO 2DYINY (2pynnvl) npogeccuti
uIu Hanpasiexue (HanpasieHus) n0O2oMoBKuU)

PaGouast mporpamma yuebHo# muctummiuabl OITJ1.04 Marepuansl U u3geaus 1o
cnequaibHocT  08.02.08 MoHTaxk U 3KcIyarauuss oOOOpYJOBaHUS U CHUCTEM
ra3oCHa0KE€HHUsI MOXKET OBITh HCIMOJIb30BaHAa Ha 0a3e cpenHero (MOJHOTO OOIIEro)
oOpa3zoBaHusi, B MPoheCCHOHAIBHOM O0YyUYEHUH U JOTOJHUTEIHHOM MPO(EeCCHOHATHLHOM
00pa3oBaHUU.

1.2. lesan u 3aga4u y4eOHOM JMCUMILINHBI, TPeOOBAHNS K pe3ybTaTaM
OCBOCHUS YU4eOHOM AUCIUNIMHBI

Vyebnas gucuumnuua OII[.04 Marepuansl W u3A€IUs  OTHOCUTCA K
obmenpodecCHoOHATPHOMY ITUKITY.

[lenpro peanm3anii OCHOBHOW 00pa3oBaTEbHOM IMPOTpaMMbl CPEIHETO OOIIETO
obpazoBanus 1o mnpeamery OIIJ[.04 Marepuanbl B HU3ACIHUS SIBISETCS OCBOCHHE
colepkaHHusl mpeameTa Marepuanbl W U3ACAUS W JOCTHXKEHUE OOyYaroluMUCs
pe3yJbTaTOB U3YUYEHUSI B COOTBETCTBUM C TpeOoBaHUsIMHU, ycTaHOBIeHHbIMU DI'OC CITO
P® u I1OOII CIIO.

B pe3ynbTaTte 0cBOoeHUs y4eOHON AUCIUIUIMHBI OOYYAIOIINIICS JOHKEH 3HATh:

— MaTepuabl, UCTIOJb3YEeMbIC JIJII U3TOTOBJICHUS TPYO U CPEACTB KPEIUICHHUS;

— CBOWCTBA METAJJIOB, CTPOCHUE METAJUIOB, METOAbI UX UCIIBITAHUM;

— BUJbl YYT'yHOB, BIIMSIHUE NpPHUMECEd Ha CTPYKTypy H CBOWCTBAa YYT'yHOB,

MapKHUPOBKY;

— COCTaB YIJEPOAMCTBIX W JETUPOBAHHBIX CTallel, BIUAHUE NpPUMECEH U

JIETUPYIOIINX 3JIEMEHTOB Ha CTPYKTYPY Y CBOMCTBA CTAJIM, MAPKUPOBKY;

— BUJBI TEPMUYECKON 00pabOTKH CcTamu;

— CBOWCTBA M 00J1aCTh MPUMEHEHHUSI IIBETHBIX METAJJIOB U CILIABOB, MAPKUPOBKY;

— BU/IbI, OCHOBHBIC CBOIMCTBA U 001aCTh IPUMEHEHUSI KOMIIO3UTHBIX MaTEPHAJIOB;

— BU/bI, OCHOBHBIE CBOMCTBA UM 00JIaCTh TPUMEHEHMS] YIUIOTHUTEIIbHBIX,

TEPMETU3UPYIOIIUX, KIIESIUX, U30JIUPYIOIIUX MATEPUATIOB.

B pe3ynbpTaTe ocBoeHMs y4eOHOM TUCHUIUIMHBI 00yJaromuiics JOKEH YMeThb:

— BBIOMpaTh MaTepuajgbl M COPTAMEHT TPYyO [JIi Ta30MpPOBOJIOB, HCIONB3YS

HOPMATUBHO-CIPABOYHYIO JINTEPATYPY;

— OMNpPENENATh M0 BUAY PELIETOK HAa3BaHHE METAILIA, ONPEIETATh MEXAHUYECKUE

CBOMCTBAa METAJUIOB C HCMOJIb30BAHUEM CIIPABOYHOM JMTEPATypbl, MPOBOAUTH

UCIIBITaHUS 00Pa31OB;

— ONPENENATh MAPKU YYT'YHOB MO CIIPABOYHOM JINTEPATYPE;



ONpPENENATh MApPKU CTAJIM 10 CIPABOYHOM JINTEPATYpPE;

ONpeNeNsaTh CTAAMA TEPMUUYECKON 00pabOTKH cTalv 10 rpaduKy;

ONpEeaENsATh MApPKU BETHBIX METAJIJIOB U CIJIABOB 110 CIPAaBOYHOM JINTEpATypE;
ONpeaeNsITh HAa3HaYEHUE KOMITO3UTHBIX MaT€pUaoB;

ONpPENENIATh HA3HAYCHHE YIUIOTHUTEIBHBIX, TE€PMETU3UPYIONIUX, KIECAIIUX,

HU30JIUPYIOIIUX MAaTCPHUAJIOB.



2. PE3YJIBTATBI OCBOEHUSI YUYEFHOM JJUCHOUATLIAHBI

Kox IIK, OK VYMenus 3Hanusg
OK 01 - OK 06, UCTIOJIb30BaTh AIEKTPOTEXHUYECCKHE OCHOBHBIE JICKTPOTCXHHUYCCKHE
OK 09 - OK 11, 3aKOHBI JJISI pacu€Ta 3NEKTPUIECKUX 3aKOHBI,
IIK 1.1 -TIK 1.3 | meneu nocTosHHOIO U IIEPEMEHHOTO METOJBI COCTaBICHUA U pacyeTa
I[IK2.1-TIK25 | TOKa, MPOCTBIX IECKTPUYECKUX U MArHUTHBIX
IIK3.1-TIK 3.6 BBIITOJIHATD JIEKTPUUECKUE U3MEPEHUS; | LICTIEH;
I[IK4.1-TIK 4.4 | UCIIOJIb30BaTh DJIEKTPOTEXHUYECKUE OCHOBBI JJIEKTPOHUKH;
3aKOHBI JUIsl pacyeTa MArHUTHBIX LENEH. | OCHOBHBIE BUbI U TUIIBI AJIEKTPOHHBIX
prOOpoB

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIJIMHBI
3.1. Temartuueckuii turan yaeOnou aucturumasl OIJ1.04 MaTtepuaabl u

u31eus
Buj yueOHoii padoThl KosmnuecTBo yacos

1 2
MakcumaJjibHas yyeOHasi HArpy3Ka (Bcero) 60
O0si3aTeIbHAS AYTUTOPHAS YueOHAs HArpy3Ka (Bcero) 60
gm. u.:
TEOPETHYECKOE 00yUeHne 15
IIPAKTUYECKHE 3aHSITHSI 25
CamocrosTenbHas paboTa o0ydaromierocs 18
[IpomexyTouHas aTTecTalus: 2
Qg QepeHIIMPOBaHHBIN 3a4eT
UTOI'o 60




3.2. Conep:xxanue o0yuenus no yueonoit nucuunianne OII/1.04 Marepuasbl u uzaeaus

HaumeHnoBanue Coaepxxanue ydyeOHOro Mmareprasia u GopMbl OPraHU3aNMH 1eSITEIbHOCTH 00y4aA0LINXCH O0bem | OcBauBaemble
pa3/iesioB M TeM B Yacax 3J1eMeHThI
KOMIIeTEeHIUI
Pa3nen 1 OCHOBBI 2JIEKTPOTEXHHUKH 41
Tema 1.1 Conep:xaHue yueOHOro MaTepuasa 5 OK 01 - OK 06,
Kpucranimieckoe [TocraHoBKa Lienel 1 3aa4 U3Y4EeHUs JUCIUIUINHBI «MaTepuaibl U U3AETIUsS» B YUPEXKIECHUAX 2 OK 09 - OK 11,
CTPOEHHE METAJLIOB M | cpenHero nmpodeccuoHaIbHOTO oOpazoBanus. [IpU3HaKM METAIIIOB M CIJIABOB, UX BUJIBI. IK11-IIK 1.3
CIIABOB Kpucrannnueckue pemerku, uX TUIIBL. [IK21-1IK 2.5
Ipakrnyeckoe 3ansitue. Mncrpykrax no Th 2 IIK 3.1 -TIK 3.6
Amnotponus metajuioB. Kpucramuzanus. [IK4.1-1IK4.4
CamocrosiTesibHas padoTa 00yYarOIIUXCs 1
JleeKxThl KpUCTANIMYECKUX PEIIETOK, UX BIMSHHUE HA CBOWCTBA METAJIJIOB.
Coaep:xanue yueOHOro MaTepHaJia 6 OK 01 - OK 06,
dusnueckue, MeXaHu4eCKre, TEXHOJIIOTHYECKHE CBOMCTBA METAJIJIOB U CIIJIABOB. XapaKTepUCTHKA 1 OK 09 - OK 11,
npouHocTH. Jluarpamma pactsokenust MmetayioB OnpeiesieHne TBep0CTH MaTepuara. K 1.1-TIK 1.3
Tema 1.2 IIpakTnyeckoe 3anaTue. Mucrpykrax no Th 4 MK 21-TIK 2.5
OcHoBHbIe cBoiicTBa | VcnibiTaHne MeTauloB Ha  TBepAOocTh. McnelTaHme Ha  pacTsbkeHue oOpasnoB U3 [NK3.1-TIK 3.6
MEeTAJJIOB M CIVIABOB | MaJOYIJIEPOAUCTON cTanu. McnbplTaHue onbITHOro 0Opasiia Ha yJapHyto BI3KOCcTh VcnbiTaHue Ha [IK4.1-1IK 4.4
YCTaJIOCTh U YJIAPHYIO BSI3KOCTb.
CamocrosiTesibHast padoTa 00y4aIOMINXCH. 1
M3ydyeHre MUKPOCTPYKTYpPBI CTAJIM U YyT'yHA MO MUKPOCKOIIOM.
Coaep:xanue yueOHOro MaTepHaJia 4 OK 01 - OK 06,
Bunpl uyrynos. BausiHue npumeceil Ha cTpyKTypy U cBolicTBa 4yryHoB. Cepble U Oenbie 1 OK 09 - OK 11,
Tema 1.3 YYT'yHBI. MK 1.1-TIK 1.3
Uyrynn: IIpakTuyeckoe 3anaTue. Uucrpykrax no Th 2 MK 21-1IK 25
Mo bHuIMpOBaHHBIN YyTYH. MK 3.1-TIK 3.6
CamocrosiTeibHas padoTa o0yuyaommxcst 1 [IK4.1-1IK 4.4
KoOBK#e€ 1 BBICOKOITPOYHBIE UYT'YHBI.
Tema 1.4 Copepxanue y4eOHOIo MaTepuaJa 4 OK 01 - OK 06,
YIIepouCTLIE CTATH CocraB yriiepoIuCThIX CTAJIEH, BIUSHHAE IPUMECEN HA CTPYKTYPY U CBOMCTBA CTAJIN. 1 ?{E 891_ (1)_[};(111:’)’
IIpakTuyeckoe 3ansaTue. Mucrpykrax no Th 2 . '




HanmeHoBaHue Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH O0bem | OcBauBaemble
pa3iesioB U TeM B Yacax 3J1eMEeHThI
KOMIIEeTeHIHU
N3yuenne Mapok yriepoaucThiX cTajaei IIK 2.1 - TIK 2.5
CamocTtosiTeibHast padoTa 00y4yarommxcst 1 [NK3.1-TIK 3.6
Knaccudukanms. MapkupoBKa yriiepoauCcTbIX CTaICH [IK4.1-1IK 4.4
Tema 1.5 Conep:xkaHue yueOHOI0 MaTepUaa 4 OK 01 - OK 06,
JlerupoBaHHbIE Brnusinue nerupoBaHHBIX 3JIEMEHTOB HAa MeXaHW4eckue cBorcTBa ctanu. Kiaccuduxarus. 1 OK 09 - OK 11,
CTaJIU O6nactb npuMmeHeHus. IHCTpyMeHTa IbHbIE CTaJN. MK 11-1IK 1.3
IIpakTuyeckoe 3anaTue. Uucrpykraxk no Th 2 [IK21-1IK 25
N3yuenne Mapok JIeTHpOBaHHBIX CTaJei I[K 3.1 -TIK 3.6
CamocrosiTesibHasi padoTa o0yuyaromuxcst 1 IIK4.1-1IK 4.4
Cranu ¢ ocoObIMu pu3ruecKkuMu cBoiictBamu. Mapkuposka o 'OCTy.
ConeprxaHue y4eOHOro MaTepuasa 5 OK 01 - OK 06,
Buner Tepmuyeckoit oOpabotku cramu. CyHIHOCTh OTXKHMMa, ero BuAbsl. Hopmamuzamus, ee 1 OK 09 - OK 11,
Tema 1.6
OCHOBHBIE CBeICHIS HazHaueHue. OTIYCK CTajau, BUbL. 3aKalika, €¢ Ha3HAUYCHHUE. IIK1.1-1IK 1.3
“ IIpakTuyeckoe 3ansaTue. Uucrpykrax no Th 2 MK 2.1-TIK 2.5
0 TepMUYecKoii . .
06paBoTIe METAILIOB Pexxumbl TepMudeckoit 00paboTKH YIIIEpOAUCTHIX CTalIeh K 3.1-1IK 3.6
CamocrosiTesibHas padoTa 00yYarOIuXcst 2 IIK4.1-1IK 4.4
@DakTOpHbl, ONPEALIISIONINE PEXUM TEPMUUYECKONH 00pabOTKH.
Coaep:xanue yueOHOro MaTepHaJia 4
OK 01 - OK 06,
CriaBbl Ha OCHOBE ME/IH, OJI0Ba, IIMHKA. MeTHO-IIMHKOBEIE CIuTaBbl. CIIJIaBbl MEJTU C OJIOBOM. 1 OK 09 — OK 11
Tema 1.7 CriaBsl Ha aTFOMUHHAEBOM OCHOBE. - !
INK11-1IK 1.3
CruiaBbl IBETHBIX IIpakTu4yeckoe 3anaTue. Mucrpykrax no Th 2 K 2.1 - TIK 2.5
MeTaJLIOB M3yueHne MapoK CIJIaBOB MEH K 3.1 - [IK 3.6
CamocrosiTeibHas padoTa 00y4yaommxcst 1
MK 4.1-TIK 4.4
CrutaBel TTaHa U Marausi. O6s1acTh MPUMEHEHMSI, MADKHPOBKA.
Pa3nea 2 JIpyrue MatepuaJjibl, IpUMeHsieMble B Ta30BOM X035liCTBe 16
ConeprxaHue y4eOHOro Mmarepuasa 3 OK 01 — OK 06,
Buib1 KOMITIO3UTHBIX MaTepUAIOB, UX MEXaHNYECKHE XapaKTePUCTHKHU. 1 OK 09 - OK 11,
Tema 2.1
K IIpakTnyeckoe 3ansaTue. Uncrpykrax no Th - IK11-1IK 1.3
OMIIO3UTHBIE
CamocrtosiTeibHasA padoTa 00y4yaommxcst 2 MK 21-TIK 2.5
MaTepHaJbl
[TepcnekTHBBI MPUMEHEHHSI KOMITO3UTHBIX MAaT€pPHAJIOB. [NK 3.1-TIK 3.6
MK 4.1-TIK 4.4
Tema 2.2 Coaep:xaHue yueOHOIro MaTepuaJia 4 OK 01 — OK 06,




HanmeHoBaHue Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH O0bem | OcBauBaemble
pa3iesioB U TeM B Yacax 3J1eMEeHThI
KOMIIEeTeHIHU
Pe3una u OO61ue cBeieHNs U KilacCupUKalus pe3uH. 1 OK 09 - OK 11,
pesunorexuunyeckue | Ilpakrudeckoe 3ansatue. Mucrpykrax no Th 1 [IK11-TIK 13
H3aeJIuA Pe3unbl 00111€r0 Ha3HAYEeHUs, CIIELIHAJIbHOTO Ha3HAUEHHS. MK 2.1-TIK 25
CamocTtosiTeibHast padoTa 00y4yarommxcst 2 [IK3.1-TIK 3.6
DU3UKO-MEXaHUYECKUE CBOMCTBA PE3UH. [IK4.1-TIK 4.4
Coaep:xanue yueOHOTo MaTepHaJia 5
= OK 01 - OK 06,
JlocToMHCTBa M HENOCTAaTKU KJeeBbIX coenauHeHui. Knaccudukanus kiee, ux cocras. Beibop 1 OK 09 — OK 11
Tema 2.3 RILCH ATTA COCAMMCHIH. MK 1.1-TIK 1.3
IIpakTnyeckoe 3ausitue. Uucrpykrax no Th 2
Kiesimue maTepuaibl . I[IK 2.1 -TIK 2.5
Bo160p Ki1est 111 coeIMHEHUH.
MK 3.1-TIK 3.6
CamocrosiTeibHasA padoTa 00y4yaommxcst 2
[IK4.1-TIK 4.4
KoHcTpyKIInoHHBIE, CMOJISIHBIE 1 PE3UHOBBIE KIICH.
ConeprxaHue y4eOHOro MaTepuasa 4 OK 01 — OK 06,
Tema 2.4
TIAKOKDACOUHLLE CocTaB 1 kiaccuuKaIiys JaKOKPaCOYHbIX MaTEPHAJIOB. 1 OK 09 - OK 11,
P IIpakTuyeckoe 3anaTue. Uucrpykrax no Th 2 MK 1.1-TIK 1.3
MaTepuaibl U
TeXHHUeCKIe butyMHbIE MaTepHalibl, UX IPUMEHEHHE. K 21-1IK 25
AKWTKOCTH CamocrosiTe/ibHas padoTa 00y4aroUuXcst 1 TIK 3.1 -TIK 3.6
MaciisiHbIE M CMOJISIHBIE MAaTE€pPHAJIBI. K 4.1-1IK4.4
Pasnen 3 Koppo3usi meTasiioB 10
Conep:xanue yueOHOT0 MaTepHaJia _ _ 6 OK 01 — OK 06,
Buael koppo3nn. MexaHns3M XMMUYECKOH U 2JIEKTPOXUMHUECKON KOPPO3HH. 2 OK 09 — OK 11
Tema 3.1 MeKKpHUCTAIUITUTHAS. KOPPO3HSL. '
INK11-1IK 1.3
OcHoBBI TECOPUH IIpakTuyeckoe 3anaTue. Mucrpykrax no Th 2 K 2.1 - TIK 2.5
KOPPO3uM AtmocdepHas koppo3usi. DaKkTOpPbI, BIUSIONINE HA CKOPOCTh KOPPO3UH. K 3' 1-TIK 3' 6
CaMOCTOHTeJIbHaHVpaGOTa o0yyaromuxcst 2 MK 4.1 - TIK 4.4
Koppo3nonHas CTOMKOCTh METAJIIIOB
Copep:xkaHue yueOHOI0 MaTepuaa 4 OK 01 - OK 06,
Tema 3.2 AKTHUBHBIE ¥ TTACCUBHBIE CTIOCOOBI 3aIUTH TPYOOTIPOBOJOB OT KOPPO3HH. 1 OK 09 - OK 11,
Cnoco0bl 3alMTHI IIpakTyeckoe 3ansaTue. Mucrpykrax no Th 2 MK 11-1IK 1.3
TPYOONIPOBOAOB OT AKTHBHBIE U TACCUBHBIE CTIOCOOBI 3allIUThHI TPYOOIIPOBOJOB OT KOPPO3HUH MK 21-TIK 2.5
KOppo3un CamocrosiTeibHas padoTa o0yuyaommxcst 1 I[IK3.1-TIK 3.6
Martepuaisl A5 3aIUThI TPYOOIIPOBOJOB OT KOPPO3HUHU. [IK4.1-TIK 4.4




HanmeHoBaHue Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH O0bem | OcBauBaemble
pa3/iesioB U TeM B Yacax 3J1eMeHThI

KOMIIEeTeHIHU

Bceero: 60

U3 HUX NPAKTHYECKUX 3aHATHI 25

JIeKIU i 15

caMocCTosiTeIbHAsA padoTa 18

3a4er 2




4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanmzamuss mporpamMmbl  TUCIHUIUIMHBI ~ TpeOyeT Hamuums  KaOWHeTa
«MarepralioB W HW3ICTUI CAHTEXHHUYECKUX YCTPOHCTB M CHCTEM OOECICUCHUs
MUKPOKJIIMATa.

O¢ddexTuBHOCTD TMpenojaBaHus Kypca MarepuanoB W U3JIEIUN 3aBUCUT OT
HaJU4Msl  COOTBETCTBYIONIETO  MaTepUATbHO-TEXHUYECKOTO  OCHAIEHHUS.  ITO
O0O0BSCHSETCSI OCOOCHHOCTSMH Kypca, B TIEPBYIO OUepeh €r0 MHOTOMPO(UIEHOCTHIO
Y IPAKTUIECKON HAIIPABICHHOCTHIO.

O6opynoBaHue KaOUHETA:

- pabouee MecTO mpemnojaBaTeiss M pabouWe MecTa IO KOJIMYECTBY

oOyyJarommxcs;

- TEXHUYECKHE CpeacTBa OOydYeHHs: KOMIBIOTEp C MPOrpaMMHBIM
oOecrieueHrueM, IPOEKTOP;

- OKpaH;

- ay/IMOBU3YaJbHBIEC CPEJICTBA — CXEMbI M PUCYHKH K 3aHATUSAM B BHJIE CAiI0B
Y DJIEKTPOHHBIX MPE3CHTALIN;

- HarJIAHBIE TOCOOMS 0 MaTepraIaM U U3JIEIHsIM | T.11.);

- Ha0OpBbI NIEMEHTOB (TpYyO, My(]T, 3aABHKEK, MAHOMETPOB U T.1.).

Ilpusooumcs nepeuenv cpedcms 00VHeHUs, BKIIOUAS MPEHAdXNcepbl, MOOenU, MAaKembl,
obopydosanue, mexnHuueckue cpeocmeda, 6 m. 4. ayOUOBU3YATbHbIE, KOMHbIOMEPHblE U
MeneKOMMYHUKAYUOHHbBLE U M. N. (KOIUYECE0 He YKA3bl8aencs)

TpeboBanusa K KBanu(uUKalUKM TMEIarori4ecKuX KaJpoB, OCYIIESCTBIISIFOLINX
pean3aIuio IITICC3 1o CHEINAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJarOTMYeCKUMH  KaJIpaMH, UMEIOIIMMU CpeliHee MpodeCcCUOHANIbHOE, BBICIIIEE
o0pa3oBaHuEe, COOTBETCTBYIOIIEE MPOPIIIIO MpenogaBaeMoil yueOHOM AUCITUTIIIUHEI.
OMNBIT IEATEIBHOCTH B OPraHU3alUsIX COOTBETCTBYIOIIEH MTpodhecCuOHAIbHON Chephl
SABJISIETCA  00s3aTeNbHBIM JUIsl  TperojiaBaTesiel, OTBEYAIOIUX 3a OCBOCHUE
oOy4Jarorumcs Tpo(ecCHOHaTBFHOTO y4eOHOTO ITMKJIA.

[IpenonaBareny moy4aroT JOMOTHUTENHHOE MPOPECCHOHAIBHOE 00pa30BaHHE
[0 TIpOrpaMmamM TOBBIMICHUS KBaM(HUKAIIUK, B TOM 4YuCe B opMe CTaKUPOBKU B
MPOQMIBHBIX OPTaHU3AIMAX HE PEKE OJTHOTO pa3a B S JieT.

4.2. HNudopmanmonnoe o0ecrieyeHue o0y4eHmus. Ilepeyenn
peKoMeHayeMbIX YueOHbIX wu3aaHuil, WHTepHeT-pecypcoB, A0NMOJHHUTEIbHOI
JIUTEPATYPbI

OCHOBHBIE NT€YaTHbIE U3AAHUS
1. Mopsaxos O.C. MarepuanoBefeHue (10 TEXHUYECKUM CIEHHATBHOCTM) —
M.: OULI «Akanemusi», 2021.
2. YUepenaxun A.A. Marepuanosenenue — M.: OOO «KnoPyc», 2013.
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3. CedepoBI'.I'., bartuenkos B.T., ®omenko A.JI. MarepuanoBenenue:
yueOnuk/ nmoja pea. B.T. baruenkosa — M.: UTHO®PA-M, 2020 — 150 c.

4, Cedepor I'.I'., baruenkos B.T. MartepuanoBenenue: yued. mocodbue — M.:
PUOP, 2020

5. Opinos K.C. Matepuansl 1 U3AeNus i1 CAHUTAPHO-TEXHUYECKUX YCTPOUCTB
U cucTeM obecriedeHuss MUKpokiaumara: yaeonuk — M.: UHOPA-M, 2005, 2019 —
183 c.

6. CanynoB, C. B. Marepuanosenenue : yaeOHoe mocodue s crmo / C. B.
CamynoB. — Cankrt-IlerepOypr : Jlanp, 2020. — 208 ¢. — ISBN 978-5-8114-6368-
8.

7. 3emckos, FO. I1. Marepuanoseaenue : yueonoe nmocooue mis cro / 1O. I1.
3emckoB, E. B. AcmonoBa. — Cankrt-IlerepOypr : Jlanb, 2020. — 228 ¢. — ISBN
978-5-8114-5790-8.

8. Boponios, B. M. ApxutektypHoe MaTepuaaoBeJeHUE : YICOHUK JJid CIO /
B. M. Bopon1oB. — 2-e usn., crep. — Cankr-IletepOypr : Jlanp, 2021. — 408 c. —
ISBN 978-5-8114-8045-6.

OcHOBHBIC QJICKTPOHHBIC U3JaHUA

9. [Mnmomkuu, B.B. MarepuanoBenenue : y4yeOHUK IS  CPEIAHETO
npodeccuonansHoro obpazoBanusi / B. B. [Inomkun. — 3-e u3z., nepepad. u gom. —
MockBa : M3marenbctBo  IOpaitr, 2021.— 463 c.— (IIpodeccrmonampHoe

obpazoBanmue). — ISBN 978-5-534-02459-3. — Tekcr : anextponnsiii // DbC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/470071 (nata oopamenus: 12.05.2021).

10. MarepuanioBeneHue W TexHoJorws MarepuaigoB. B 2 4. Yacte 1:
y4eOHUK I cpenHero npodeccuonanbHoro obpazosanus / I'. I1. detucos [u ap.] ;
nox penakiuent I, I1. derucoBa. — 8-e wu3nm.,, mnepepab. u jgom — Mocksa !
W3narensctBo FOpaiit, 2021.— 386 c.— (IIpodeccronansnoe obOpa3oBaHHE). —
ISBN 978-5-534-09896-9. — Texkcr : snexrponssiii // ObC FOpaiit [caiir]. — URL:
https://urait.ru/bcode/475384 (mara oopamenus: 12.05.2021).

11. MarepuasnioBeienue W TexHoJOrus MarepuaioB. B 2 4. Yacte 2:
y4eOHUK I cpenHero npodeccuonanbHoro obpasoanus / I'. I1. derucos [u ap.] ;
mox penakiueint I, I1. derucoBa. — 8-e¢ wu3nm.,, mepepab. m gom — Mocksa !
M3natensctBo FOpaiir, 2021.— 389 c.— (IIpodeccuonanpHoe o00Opa3zoBaHUE). —
ISBN 978-5-534-09897-6. — Tekct : snexktponnbiii // DbC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/475385 (mara obpamenus: 12.05.2021).

12.  CedeposI'.I'.,  batmenkoB B.T., CedepoI'.I'., = Domenko A.JI.
Marepuanosenenue: yueonuk/ noxa pea. B.T. baruenkoa — M.: UHOPA-M, 2020
(Pexum noctyna Mudbopmanmonuslii moptan DIeKTPOHHO-OMOIMOTEYHasT cucTeMa
Znanium.com): URL.: http://znanium.com/ (nara o6parenus: 12.05.2021)

13. CedepoB I'.I'., batuenkos B.T. MarepuanoBenenue: yued. mocodune —
M.: PUOP, 2020 (Pexum noctyma WHpOpManMOHHBIH TOpTan IEKTPOHHO-
oubnuotreyHas cuctema Znanium.com): URL: http://znanium.com/ (nata
obpamenus: 12.05.2021)
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14.  Opno K.C. Marepuansl ¥ wu3genuss s CaHUTAPHO-TEXHHUYECKUX
YCTPOMUCTB U CUCTEM o0eclieueHuss MUKpokimmarta: yaeonuk — M.: UTHOPA-M, 2005,
2019 (Pexxum pnoctynma WHopManmoHHBIM mOpTan IEKTPOHHO-OMOIMOTEUHAS
cucrema Znanium.com): URL: http://znanium.com/ (nata obpamenus: 12.05.2021)

15. MarepuanoBenenue : yueOnuk mina CIIO / A. A. Bopobne, A. M.
bymiokun, B. I'. Kongparenxo [u np.]. — CaparoB, Mocksa : [Ipodo6pazoBanue, Aii
[Iu Ap Menua, 2020. — 356 c. — ISBN 978-5-4488-0866-1, 978-5-4497-0618-8. —
TexcT : nekTpoHHBIN // DNEKTPOHHBINA pecypc HU(PPOBOIl 00pa30BaTENBLHON Cpebl
CIIO PROFo6pa3zoBanme : [caiit]. — URL: https://profspo.ru/books/96962 (mara
obpamenus 12.05.2021)
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KOHTpOJH) N OHOCHKa PC3yJIbTATOB OCBOCHMUA yqe6H0171 JUCIHUITINHBI
OCYHCCTBIACTCA  IIPCIIOAAaBaTCICM IIpU  IIPOBCACHHUH J'Ia60paTOpHLIX pa60T,
IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6yIIaI-0HII/IMI/IC$I
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCHCHOB&HHﬁ, IMPaKTHYCCKUX BaH}ITHﬁ,
TCCTUPOBAHUS, a4 TAKIKC BBIIIOJHCHUS O6y‘—IaIOHII/IMI/IC$I HHANBUAYAJIbHBIX BaI[aHPIfI,

MIPOEKTOB, UCCIIEOBAHUM.

PesynbraTel 00y4ueHus
(ocBOCHHBIEC YMEHHSI, YCBOCHHBIC 3HAHUSI)

@OpMBI U METOJIBI KOHTPOJIS U
OIICHKH PEe3yJIbTaTOB 00yUeHUs

1

2

YMenus

BBIOMpATh MaTepHAaIbl U COPTAMEHT TPYO JIJIs Ta30IPOBO/IOB,
UCIIOJIb3Yysl HOPMAaTHBHO-CIIPABOYHYIO JIUTEPATYpY;
OIIpEJIEIIATH 110 BUY PELIETOK Ha3BaHUE METaslIa, ONPENIENIATh
MEXaHWYECKUE CBOMCTBA METAIIOB C UCIIOJIb30BAaHUEM
CTIPaBOYHOM JIMTEPATYPHI, TPOBOANUTH UCTIBITAHUS 00PA3IIOB;
OIIPEAENATh MAPKU YyI'YHOB 110 CHPABOYHOM JINTEPATYPE;
OIpEAEIATh MAPKU CTAJIM 110 CIIPABOYHOM JIMTEPATYPE;
OIIPEAENATh CTa M1 TEPMUYECKON 0OpabOTKH CTAIM IO
rpaduxy;

OIIPEAENATh MAPKU LIBETHBIX METAJJIOB U CILJIABOB I10
CIPaBOYHOM JIUTEPATYPE;

OIIPENEIIATh HA3HAYEHNE KOMIIO3UTHBIX MaTepHaoB;
OIIPEAEIIATh, Ha3HAYEHNUE YIUIOTHUTENBHBIX, TEPMETU3UPYIOIIHUX,
KJISSIIIMX, H30JIMPYIONIMX MaTEpUAJIOB.

OreHka pe3yabTaToB
BBITNIOJTHEHU S 33/1aHUI, TIPUEMOB,
YIPAKHEHUM.

OneHka BBIMOTHEHHBIX
CaMOCTOSITENTBHBIX PaloT.

3HaHnud:

MaTepHalibl, UCMIOJIb3yeMbIe IJIsl U3TOTOBIICHUS TPYO U CPEACTB
KpEIUICHUS;

CBOMCTBA METAJVIOB, CTPOEHUE METAIIIIOB, METOBI UX
HUCIIBITaHMIL;

BHJIbI YYTYHOB, BIIMSIHUE IIPUMECEN HA CTPYKTYPY U CBOMCTBA
YyT'YHOB, MAPKUPOBKY;

COCTAaB YIJIEPOJUCTHIX U JIETUPOBAHHBIX CTAJIEH, BIUSHUE
MpUMECEH U JIETUPYIOIIKX 3JIEMEHTOB Ha CTPYKTYpPY M CBOMCTBA
CTaJIi, MAPKUPOBKY;

BU/JIbI TEPMUYECKOM 00pabOTKH CTaH;

CBOMCTBA M 00JIaCTh PUMEHEHUS [IBETHBIX METAJIIOB U CILIABOB,
MAapKHPOBKY;

BUJIbl, OCHOBHBIE CBOMCTBA U 00JIACTh TPUMEHEHUS
KOMITO3UTHBIX MaTepuaos;

BUJIbl, OCHOBHBIE CBOMCTBA U 00JIACTh TPUMEHEHUS
YIUIOTHUTEIbHBIX, TEPMETUZUPYIONINX, KIIEAIINX, U30JUPYIOIIAX
MaTepHuasoB.

KonTponbHas pabora.
CamocrosiTenbHas padora.
3amura pedepara.
BrinosiHeHUE mIpoekTa.
HaOmroaeHue 3a BBITOJIHEHHEM
MPAKTUIECKOTO 3aJIaHus
(IeATenbHOCTRIO CTYJICHTA).
O1neHKa BLITTOTHEHUA
MPAKTUIECKOTO 3a/IaHus
(paboThI).

[ToarotroBka 1 BHICTYIUICHHE C
JIOKJIaJ0M, COOOIIICHUEM,
Mpe3eHTalnen
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[Tpunoxenue 1
MOJIUTEXHUYECKUN KOJUJIEJDK ®EJEPAJIBHOT'O
I'OCYJAPCTBEHHOI'O BIO/P)KETHOI'O OBPA3OBATEJIBHOI'O YUPEXIEHU S
BBICILIET'O OBPA3OBAHNS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHbBIN YHUBEPCUTET
MUMEHU K.E. BOPOILINJIOBA»

KOHTPOJIbHO-OLIEHOYHBIE CPEJICTBA

y4eOHOU TUCIUTUTUHBI
OI/1.04 Mamepuanst u uzoenusn

(HaumeHoBaHUe YYUeOHOU OUCYUNTIUHDBL)

08.02.08 Monmaoic u 3xcniayamayusn 000py008anusn u cucmem 2a30CHA0IHCeHU s
(K00, HaumMeHo8aHue Npogeccuu/cneyuarbHoCmu)

2025
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IIpuMep NpaKTHYECKOT0 3aHATHS
Tema: O3HakoMJIeHHEe ¢ METOAMKOM MCIBITAHUI HA YIAPHBIN U3ru0

Lens pabotel: O3HAKOMJIEHHE C METOJAMKOH NpPOBedeHUs] MCNBITAHUI HA yIapHbId HM3ruo
(ompenenenue yaapHo Bsi3KOcTH). M3yueHue pasiuyHble THNBI 00pPa3lOB JJsi TAKHMX
HCIBLITAHUM.

Bpewms BeimosiHeHHS: 2 yaca
OcHOBHBIE T0JI0KEHUS

WcnpiTanus Ha ynapusiid u3ru6 pernamentupyorcs 'OCT 9454-78.

MeToa OCHOBaH Ha pa3pyLIeHWH o0paslia C KOHIGHTPATOPOM IOCEPEIUHE OJHUM YAapoM
MasiTHUKOBOro kompa. KoHubel oOpas3na pacronaraioT Ha omnopax. B pesynbrate ucnbITaHus
OTPENIETISIOT MOJHYIO0 padoTy, 3aTpadyeHHYI0 IpH yAape (padboTy yaapa), uiu yaapHyio BI3KOCTb.
[Ton ymapHOI BS3KOCTBIO ClIeyeT MOHUMATh paboTy ylapa, OTHECEHHYIO K HadallbHOM IUIONIaIu
MOTIEPEYHOr0 ceueHus: oOpasiia B MecTe KOHIIEHTPaTopa.

CranpHoli obpazenr umeeT GhopMy cTepkHs KBaapatHoro cedeHus 10x10 mm u amuny 55 mm. [o
metony Ilapnu oOpaser JIeXUT Ha oropax cBOOOJHO U UMEET HaJpe3 INIyOUHOH 2 MM Ha CTOpPOHE,
MIPOTUBOINOJIOXKHON ynapy MasiTHUKA. Hajpes mo3BosisieT cocpeioTOUNTh YHEPTHI0 yaapa B OJHOM
MecTe.

YnapHasi BS3KOCTh — MEXaHHYECKas XapaKTepUCTHKA, OIIEHHBAaIIas paboTy paspylieHus
HaJpe3aHHOTO 00pa3ia mpu yAapHOM M3rHOe Ha MasTHUKOBOM Koripe. B MexayHapoaHoii cucteme
equnni (CH) ynapHas BSI3KOCTh BbIpaxkaeTcs OTHoILIeHHeM paboTel U 3aTpadyeHHOil Ha pa3pylieHue
o0pa3ma, K IUIomaan TONEPEeYHOro cedeHuss A B Mecte Hajapes3a. EnuHuma m3MepeHus: ymaapHOH
Bs3kocTH — JoK/M2.

C 1enpl0 ONEHKH CKJIOHHOCTH MeTaula K XPYNKOMY pPa3pyIIEHHIO IMPOBOMAT HCIBITAaHUS Ha
yaapHbId M3rM0 Ha MAaATHUKOBBIX Kompax (pucyHok 1). Ilpu 3TOM mnpoBOIUTCS CpaBHEHHE
0COOEHHOCTEH TIOJIOMKM MaTephajia OT YCTaJOCTH | CTAaTHYECKOW Harpy3Kd, a TakKke
OTpeNeNAI0TC KPUTEPHHU KOHCTPYKLIMOHHOM MTPOYHOCTH AeTaleH.

Pucynok 1. Cxema ncnbiTaHuid Ha yIapHbIA n3ru0: 1 - MasTHUKOBEIHN Komep; 2 - HOK MasTHUKA; 3 —
OTIOPBI C YCTAHOBJIEHHBIM Ha HUX 00pa3liom

Pab6ora ymapa (K) ompenensiercss mo 1mikajge MasTHHKOBOTO Korpa. YmapHas Bsi3KocTh (KC)
OIICHUBAETCS KaK YaCTHOE OT JICJICHHUS pa0OTHI yaapa K HadaIbHOM TUTOMIAIN MTOTIEPEYHOTO CEUCHHUS
oOpa3siia B MecTe KOHI[EHTPaTopa.

ITo TemniepaTypHOM 3aBUCUMOCTH yJIapHOM BSI3KOCTH OLIEHUBAIOT CKIIOHHOCTh MaTepuaia K
XPYIKOMY pa3pyLIeHHIO.

TemnepaTypoii uCIIBITaHUS HAa YAApHBINM U3TMO CUUTAETCs TeMIepaTypa oopasiia B MOMEHT yaapa.
15



VY napnyro BszkocTs (KC) B Tlx/m? (KFCXM/CMZ) OIICHUBAIOT 1O (hopmyIe:
KC=K/Sq, rne
K — pabota ynapa, Ix (krcxm);

So — HauvanbHas IUIONIAb MMOMEPEYHOrO CeueHUs oOpas3la B MeCTe KOHIIGHTpaTopa, M2 (cm2),
BBIYHCIIsieMas 1o popmyie: So = H-B, rne H — navanpHas BbeicoTa pabodeit yactu obpasma, M (cm);
B — HauanpHas mmpuna obpasia, M (cMm). H u B u3mepsroT ¢ abcomroTHON NOTPENTHOCTRIO He Ooee
+0,05 mm. Ilpu HauvanpHOWM MmHMpHHE oOpasma Oojee 5 MM 3HaueHUE Sy OKPYIJSAIOT 0 BTOPOH
3Havamen udpsl.

Y napHasi BA3KOCTh 0003Ha4YaeTcs coueranueM OykB u nudp. Bua Haapesa B oOpasiie onpeaenser
OykBeHHOE 0003HAUEHUS IMapaMeTpa yJIapHOU BI3KOCTH (PUCYHOK 2).

Pucynok 2. Bunel Hajpe30B Ha 00pasiax A UCTIbITaHUS Ha yaapHbId u3ruo: a - U-oO6pa3Hblit
(xpyrisiit) Hagpes (KCU); 6 - V-06pa3usiii (octpsiid) Haapes3 (KCV); B - Haapes ¢ TpenmHoi
(KCT)

Hanpumep, KCU-40 300/2/1 — ynapHast BA3KOCTb, OIpeieCHHAs Ha 00pa3iie ¢ KOHIICHTPATOPOM
Buaa «U» npu tremnepatype Mmunyc 40°C. MakcumanbHas sHeprus Mastauka 300 [, riryOuna
KOHIIGHTpaTopa 2 MM, IUpHUHA 00pasia

10 mm.

Kaxnp1ii Tim 00pas3inoB IMeeT CBOE Ha3BaHHUE:

- o0pasell ¢ KpyTrJbIM Haape3oM — Tull «MeHaxey;

- o0pazer ¢ ocTpeiM Hazpe3oM — Tur «Ilapmmy;

- oOpasell ¢ TPEIMUHON — THUIT «C TPELTUHON .

CamblIe JKeCTKHE yCIIOBHS UCITIBITAHUHN MPOBOAATCS HAa 00paslie ¢ TPEIIMHOMW, CaMble MSTKHE — THII
«Menaxe». T.x. He BO Bcex JabopaTropusix UMeercss o0OpynoBaHME JUIsl HaBEJECHHs TPEIIMHBI,
yame I TOBBIIMICHUS <(OKECTKOCTH» WCHBITAHWNA HCIONB3YIOT o0pasubl  «laprmy». Takum
o0pa3oM, /1Ba HauboJiee paclpoOCTPaHEHHBIX TUMA 00pa310B MPHU UCIIBITAHUAX HA YIAPHbIM U3TH0 —
tun «apnu» u Tun «Menaxey.

Xoa padoTbi

1. 3anummTe Ha3BaHUE U LENIb PAOOTHI

2. O3HaKOMBTECH C OCHOBHBIMH IMOJIOKEHUSIMU

3. Mzyumte TOCT 9454-78

4. PaccuuTaiite yapHyI0 BA3KOCTh PH U3BECTHOU paboTe ynapa. 3anoiaHurte tadbauiy 1.
5.BeiBOJT 0 IpoeiaHHON padoTe

Tun PaGora HavaanHas :}f‘;ﬁ:ﬁ:
Ne o/m o0pasua yaapa K Hanpes Haspanue fLIommaxL (O003HaueHne/
B T'OoCT ’ odpasua ceyeHmsl,
9454-78) Jlax So, oM’ 3“3;5;’;:5)’
C1 1 39,2
I 2 11 31,2
e 3 1 47,2
14 11 27,2
as 1 42,1
i 6 11 334
T 7 1 40,2
e 8 11 46,5
9 1 28,3 16
g 10 11 44,6
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35.
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39.
40.
41.
42.
43.
44,
45.
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Bonpocsl k 1udpepeHUMPOBAHHOMY 3a4eTy

Yro Takoe marepuanoBeaenue? Ha kakue 2 rpynibl MOKHO Pa3/IeIuTh BCE MaTEPUAIbI?
[IpuBeaute npuMepsl U3 00€UX TPYIIIL.
OcHOBHBIE NTapaMETPbl TEPMOOOPAOOTKH.
Pacmmudpyiite mapky cramu: 18XI'T, V10A
Knaccudukanus meramios.
Otnyck. Bugpl, 11e1s mpoBeneHusl.
Pactmudpyiite mapky cramu: 50, 30XH3A
Uro takoe kpucTayuinyeckas peuierka? HazoBuTe 0OCHOBHbIE THIIBI KPUCTAJUITMYECKUX
pEILIETOK B MeTaJIax.
TBepaoctsb, MeTob1 onipeaeneHusi. O0opyaoBaHueE.
Pacmmgpyiite mapky cram: A400°, 6XC
. Uro takoe nonmumopdusm? Kakomy pyccKkoMy y4eHOMY MPUHAIIICKHUT OTKPHITHE
noiumMopduzma?
Kiaccudukanms BugoB TepMooOpabOTKH.
Pacummdpyiite mapky cranu: 45X, 20DJI
VYupyras u mactudeckas aedopmarius.
OMUI. Ilpoxarka.
Pacimmdpyiite mapky cranu: P6MS, Y12A
Urto Takoe auarpamma coctosausi? Uto ona onuceiBaet? s yero npumeHsiercs?
OcHoBHbBIE TapaMeTPbl TEPMOOOPAOOTKH.
Pacummdpyiite mapky cranu: 14XT°C, 40J1
OcHoBHble cBenieHus 0 auarpamme coctosinus Fe-Fe3C . Obnactu cymectBoBanus a3,
TUHAA (A30BBIX MTPEBPAIICHHH.
CrnnaBel Ha ocHOBE kene3a. CocTaB, MIPUMEHEHHE.
Pacummdpyiite mapky cramu: 40X13, V8
W3mepenue TBep0CTH MeTo10M bpunens.
OM/I. Bonouenne MeTasuios.
Pacmm¢pyiite mapky cramu: 08X18H10T, 50X
W3mepenue TBepocTy MeTo1oM Bukkepca.
Bunpsl Texarueckoro KOHTposIs. IIpuHIMIbI poBeieHus.
Pacummdpyiite mapky cranu: 15XM, 45@J1
VcnbiTanue Ha yIapHYIo BA3KOCTh, 000py10BaHHE 00pa3Ibl.
Bupl TexHrmueckoro KOHTpOIIst. [IpuHIMITEI TpOBeIeHHS.
Pacmmgpyiite mapky cranu: 20, 38XH3M®DA
UYro takoe Tepmuueckas oopadorka? Ee nenu, sTamnsl.
MuxkpoTBepaocTs. M3Mepenne TBEpA0CTH EPEHOCHBIMU TBEPIOMEPAMH.
Pacmmudpyitte mapky cramu: 6507, 35XMJI
Knaccugukanus BuI0B TepMHUUECKONH 00pabOTKH.
Bupl TexHHYECKOTO KOHTPOIIS. [[pUHIAITEI TPOBEICHHSI.
Pacmmgpyiite mapky cranu: 35I'C, 25T°CJI
OCHOBHBIE PEXUMBI COOCTBEHHO-TEPMUUECKONU 00pabOTKH.
Bunsl Opaka B MeTalTyprudyeckoM MpOr3BOJICTBE.
Pacummdpyitre mapky cranu: 10XCH/, 45XH
Xumuko-repMuueckas oopadborka. Knaccudukanus, CynHoCTb METO/I0B.
O6paboTka meTamuioB AaBiaeHueM. OCHOBHBIC BUIBI.
Pacmmgpyiite mapky cramu: 6XBI', 4511
OM]I. IIpeccoBanne MeTaIOB, IPSIMOE M OOPATHOE.
[Tnactmaccel, mnactuku. CocTas, IpUMEHEHHE.
Pacmmudpyitte mapky cramu: Y10, 30XMA
. HedhexTsl TepMO0OOPaObOTKH.
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47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
S7.
58.

59.
60.
61.

62.
63.
64.
65.
66.

OM/I. KoBka u ropsiuasi mITaMIoBKa.

Pacmmudpyitte mapky cramu: 14XT'C, 40XDA

UYyrynsl. Knaccugukanus, npuMeHeHue.

[Tnactmaccel, actuku. CocTtas, IpUMEHEHHE.

Pactmudpyiite mapky cramm: 30X13, 60C2A

UYro takoe marepuanioBeaenre? Ha kakue 2 rpymibl MOKHO pa3/IeIUTh BCe MaTepUalIbl?
[TpuBenuTe npuMepsl U3 00EUX IPyYIIIL.

OcHoBHbIE TapaMeTPbl TEPMOOOPAOOTKH.

Pactmudpyiite mapky cramu: 18XT'T, YI0A

Knaccudukanus metamios.

Otnyck. Bugpl, 11es1p npoBeieHusl.

Pacmudpyiite mapky cramu: 50, 30XH3A

UYro Takoe kpucraunyeckas penierka? Ha3oBuTe 0CHOBHBIE TUIIBI KPUCTATNIMYECKUX
pELIETOK B MeTaJljIax.

TBeproctb, MeTobI onpeaeneHus. O0opyaI0BaHueE.

Pactmmdpyiite mapky cranu: A40T°, 6XC

UYro Takoe nomumophuzm? Kakomy pycckoMy y4eHOMY MPUHAIIICKUT OTKPBITHE
nosiumMopduzma?

Knaccudukanus BujoB TepMooOpadbOTKH.

Pacimmdpyiite mapky cramu: 45X, 20DJ1

VYupyras u miactudeckas aedopmarusi.

OMJI. [TpokaTka.

Pacuudpyiite mapky cramu: POMS, YI2A
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