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1.MACHOPT PABOYEHN ITPOTPAMMbBI YYEFHOU JTUCIUILJINHBI
OI1. 05 MATEPUAJIOBEJIEHHUE

1.1. O6aacTb npuMeHeHHs MPOTrPAMMBbI

Pabouas nmporpamMma y4eOHOW NUCIUILIMHBI SBIISETCS YaCTHIO MPOTPAMMBI
HOJIFOTOBKU CIIEHMAIMCTOB cpeaHero 3BeHa (nanee - [IIICC3) B cooTBeTcTBUU C
®I'OC CIIO no crneumansHocTH  21.02.03 CoopyXeHHE U IKCILTyaTalus
ra3oHe(TENPOBOIOB U Fra30HEPTEXPAHMITHILL.

1.2. Mecto nucuumiuabl B cTpykrype IIICC3:
JucuumiuHa BXOIUT B NPOdECCHOHANbHBIA Y4YEeOHBIM IIMKI, B COCTaB
obmenpodeccHoHaTbHBIX JUCITUTUIHH.

1.3.1lesiu 1 TpeOOBaHUSA K pPe3yJbTATAM OCBOEHHUS Y4eOHOM M CUMILINHBI:

W3yyeHue JUCHUIUIMHBI HAMpaBlIeHO Ha (QOpMUpPOBAHUE OOIUX U
poeCcCUOHANTBHBIX KOMITETCHIINH, BKITIOYAIONUX B Ce0s CTIOCOOHOCTB:

OK O01. BseiOupate cmocoObl pelieHus 3aaad  MpoQecCHOHATBHON
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnomb3oBarb COBPEMEHHBIE CpPEACTBA IIOWCKA, aHaIW3a W
UMHTEpIpeTanuy uHpopManuu U HHOOPMALIMOHHBIE TEXHOJIOTUU ISl BBITIOJIHEHUS
3a/1a4 Npo(heCCUOHAIIBHOU JIeSITEIbHOCTH;

OK 03. [InanupoBath U peayn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE pasBuUTHE, MpeANPUHUMATEIbCKYIO NEATEeIbHOCTD B
npodeccuoHaIbHOU cdepe, UCTI0Ib30BaTh 3HAHUS 110 (PMHAHCOBOUW IPaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalUsIX;

OK 04. DddextuBHO B3auMOACHCTBOBaTL M PabOTaTh B KOJUICKTHBE H
KOMAaH/IE;

OK 05. OcymecTBisiTh YCTHYHO M TUMCBMEHHYKDO KOMMYHUKAIIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denmepamuu ¢ y4eToM OCOOEHHOCTEH
COIIMAJILHOTO U KYJbTYPHOTO KOHTEKCTA;

OK 06. IIposBaATH IPa)XJaHCKO-TTATPUOTUYECKYIO MTO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE TIOBEACHHME HA OCHOBE  TPAJMLMOHHBIX
OOLIEYEIOBEYECKUX IEHHOCTE, B TOM YHCI€ C Y4YE€TOM TapMOHHU3ALMH
MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUN, MPUMEHSTh CTaHAapThl
AHTUKOPPYMIIIMOHHOTO MTOBE/ICHHUS;

I[IK 1.4. BemmosHsTh OedeKTaluio y3J0B U JETale TEXHOJOTHUYECKOTO
o0opyoBaHusI  OOBEKTOB  TPYOONMPOBOJHOTO  TPAHCIOPTA,  XpaHEHUS,
pacnpenenenus ra3za, HeTu, He(TenPOTyKTOB.

B pe3ynbpraTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYarOINiCs JOKEH YMeTh!

- MPOBOJUTH AHAIU3 JUArHOCTUYECKHUX HCCJEIOBaHMM TPyObl M BHIOUpAThH
CII0CO0 PEMOHTA;

- BBITIOJIHSATH UCTIBITAHUSI COOTBETCTBYIOIIUM METOI0M;

- kjaccudumupoBaTh AehEKTHI W HEUCIPABHOCTH OOOPYIOBAaHUS TIPH
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IMPOBCACHNHA CTO PCMOHTA

B pe3ynbTaTe ocBOeHHS Y4€OHOM TUCITUTUIMHBI 00YJarOIIHIACS JOKCH 3HATH:

- nedeKThl TPyOOIPOBOOB U 000PYI0BAHUS;

- KOHCTPYKTHBHBIE OCOOEHHOCTH, TEXHOJOTHH WU3TOTOBJICHHS, SKCILTyaTalluu
U peMOHTa OOBEKTa KOHTPOJIS, TUIBI Je()EeKTOB, WX KIAaCCH(PHUKAIIUH, YIPO3bI H
BEPOATHBIC 30HBI O00pa3oBaHHUA JEPEKTOB C YYETOM OKCIUTyaTaI[MOHHBIX
BO3JICHICTBHUU;

- I3MEpsIEMbIE XapaKTEPUCTUKH U TTPU3HAKHU TCPEKTOB;

- I3MEpsIEMbIC XapaKTEPUCTUKHU, METOABI OIICHKH TOYHOCTH M JJOCTOBEPHOCTH
MIOJTYYCHHBIX PE3yJIbTATOB.

1.4. Kosin4yecTBO 4acoB Ha OCBOEHHE NMPOrpaMMbl YYeOHOH JAMCHUILIHHBI:
MakcumanbHOU yueOHOM Harpy3ku oOyuatomierocst 91 gac, B Tom uucie:

- 00s13aTeNbHOM ayTMTOPHON yueOHOM Harpy3ku oOyuatomierocst 91 vac;

- CaMOCTOSITEIHLHOM PaboThI 0OyUaroIIerocs 2 yaca.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0bem yueOHO JUCHMILIMHBI U BHAbI y4e0OHOI padoThl

Bup y4eOHoii padoTsI O0beM yacoB

MakcumanbHass ydeOHasi Harpy3ka (Bcero mo mnporpamMmme 91
JAMCIHMILJIMHBI)
Oos3aTesIbHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 89
B TOM YHCJIE:

JIEKIINH, YPOKHU 62

MPAKTHYECKHUE 3aHATUS 27
CamocrosiTeibHas padora o0y4yarommxcs (Bcero) 2

[IpomexxyrouHast aTrectanus B hopme:

apyrux ¢GopM KOHTpoJs (cpemHuil 0aiul MO TEeKyIIMM OIEHKaM YCIIeBaeéMOCTH) — 3
CeMecTp

i epeHIIMPOBAHHOTO 3a4eTa — 4 CeMecTp




2.2.

TemaTuyeckuii MJIaH u cogep:xkanue ydeoHoiu nucuuniannbl OI1.05 MatepuanoBeaenue

HaumenoBanue Conep:kanue y4eOHOTro MaTepHasia, JJadopaTopHblie U NPaKTHYecKHe 3aHsATus, | O0beM | YpoBeHb Koabi
pa3/iesioB U TeM caMocTosiTe]IbHAs padoTra o0yuyarouerocsi, Kypcopasi padora (Ipoekr) (eciu YacoB | OCBOCHHUSI | KOMIIeTEHIIHI,
npedycmompensl), UHbIe BUbl y4eOHOH padoThl B COOTBETCTBUH C Y4eOHBIM ¢popmupoBanmnio
IVIAHOM KOTOPBIX
crmocoo0cTByeT
3JIeMEeHT
NPOrpaMMblI
1 2 3 4 S
3 cemecTp
BBenenne Cojaep:kaHue y4e0HOTro MaTepuaa 2 OK 01-06
Hene u 3agaun npeamera. IIpakrnueckoe 3HaueHne npeamera. Mceropus pa3BuTus 2 1 IIK 1.4
MaTepUaIOBeICHUSI.
Pa3nes 1 AToMHO-KpHCTA/UINYECKOE CTPOEHHE MaTepPHAJIOB 8
Tema 1.1 ATomMHO- Coaep:xanue y4eOHOro MaTepHuaJia 2
KPHCTAUIHYECKO0e AMop¢Hble U KpucTauIMueckue BemiecTBa. Kpucramimueckas pemérka. Tumbl 2 1
CTpPOeHue. KPUCTATTNYECKHUX PEHIETOK.
Tema 1.2 Coaep:xaHue yueOHOro MaTepuaJia 2
Kpucranmmsanus KpuBsle oxnaxaeHuss aMOpGHOro U KpUCTALIMYECKOTO BellecTBa. AHM30TPOIHSL. 2 1
MeTAaJJIOB. [Tomumopdusm.
Tema 1.3 ledexTnl Conep:xaHue yueOHOro MaTepuaJia 4
KPHCTAJIMYECKOr0 WneanbHas xpuctaiumueckas pewmérka. Kpucraumueckas peméTka peanbHOro 2 1
CTPOEHMUS. Metaina. Bunel nedexrtoB. TodeuHble, TuHEHHbIE, MMOBEPXHOCTHBIE, OOBEMHBIE
NeEKTHI.
IIpakTnueckoe 3ansaTue Nel JledeKTbl KpUCTAIUIMUECKOTO CTPOCHHUS. 2 2
Pa3znen 2 Merauinyeckne CIuiaBbl 14
Tema 2.1 Coaep:kaHue yue0HOro Matepuaa 2 OK 01-06
Merajuinyeckue Komnonentsl, (asbl, CTPyKTYpa U CTPYKTYpHBIE COCTABISIOLIME CIUIaBOB. Bujbl 2 1 IIK 1.4
CILIABBI. CIUIaBOB IO CTpyKType. MexaHuuyeckass cMech. XHUMHYECKOE COEIUHEHUE.
TBEpabLil pacTBOpP.
Tema 2.2 | Copep:xxaHue y4eOHOro marepuaja 2




JAmnarpamMmmbl
COCTOSIHHUS CILJIABOB.
OO01mmue cBeaeHn.

Kpussie oxnaxxaeHus criaBoB. Buibl 1uarpaMm COCTOSIHHS.

Tema 2.3 | Conep:kanue yueOHOro MaTepuajia 10
JAuarpammel JluarpaMma COCTOSIHUS CIIABOB OOPa3yIOLIUX MEXaHUUYECKYI cMech. Jluarpammbl 2
COCTOSIHMS CILIABOB. | COCTOSIHUS CILJIAaBOB C HEOTPAHMYEHHOW M OrPAaHMYEHHOM pPacTBOPUMOCTBIO
IIpumepsl fuarpamMm. | KOMIIOHEHTOB B TBEPJAOM  COCTOSHUU. JlMarpamMMa COCTOSHUSI — CIUIaBOB
00pa3yIOMIMX XUMHUECKOE COSAMHEHHE.
IIpakTnyeckoe 3ansitue Ne 2 JluarpaMMbl COCTOSIHMSA cIiiaBoB. YacTs 1. 2
JluarpaMma COCTOSIHMSI CIIJIABOB C HEOI'PAaHWYEHHON B3aMMHON PACTBOPUMOCTBIO
KOMIIOHEHTOB.
IpakTuyeckoe 3ansiTue Ne 3 /[uarpamMmbl COCTOSIHUS CIIIaBOB. YacTs 2. 2
JluarpaMma COCTOSIHUSL CIUIaBOB C IOJHBIM OTCYTCTBHEM pPAaCTBOPUMOCTHU
KOMITOHEHTOB.
IIpakTuyeckoe 3ansiTue Ne 4 /[narpamMmbl COCTOSIHUSA CIIaBOB. YacTh 3. 2
Jlnarpamma coCTOSIHUS CIUIABOB C OTPAHUYEHHONW PACTBOPUMOCTBIO KOMITIOHEHTOB.
IpakTuyeckoe 3ansiTue Ne S /[uarpamMmbl cOCTOSTHUS CIIIaBOB. YacTs 4. 2
Jluarpamma COCTOSIHUS CIUIaBOB, B KOTOPBIX 00pa3yercs XMMHYECKOe COSAMHEHUE
KOMITOHEHTOB
Pa3nes 3 KauecTBo M CBONCTBAa MaTepPHAJIOB 10
Tema 3.1 KauectrBo | Conep:kanue y4eGHOT0 MaTepuasia 2 OK 01-06
marepuasoB u ero | KauectBo marepuana. Ilokasarenum xadectBa. MeToabl KOHTpPOJISI KadecTBa. 2 I[IK 1.4
OlleHKA. Mexanuueckue, QU3MYECKHe, XHUMHUYECKHE U OKCIUTyaTallMOHHBIE CBOICTBA.
MeTo bl H3y4E€HHsI CTPYKTYPbl MaTEpHAJIOB.
Tema 3.2 Texnosiorus | Coaep:xanue y4eOHOr0 MaTepUaJia 8
MaTepHuaJIoB u | Texnonorus MatepuanoB. JIute€. O6paboTka MeTamioB naBieHueM. Iloporkoas 2
TeXHOJIOTHYeCKHue Metainyprusi. IlpeccoBanue, nuThEé U BblIaBIUMBaHuE IutactMacc. CBapka.
CBOJICTBA. O06paboTKa pe3aHHeM.
IIpakTHyeckoe 3ansiTHe Ne6 O3HaKOMIIEHHE C METOAMKON U3MEPEHHUS TBEPIOCTH 2
1o bpunemno, Poksemty u Bukkepcey.
IIpakTuyeckoe 3ansitue Ne7 lcmplTaHWe MaTepuaioB Ha paCTsIKEHUE. 4
JlnarpaMMBbl pacTsHKEHHUS.
Pa3nen 4 CnuiaBbl JKejie3a ¢ yriiepoaom 23




Tema 4.1 {uarpamma
COCTOSIHUS
7KeJ1e30yIJ1epOIUCThIX
CILIABOB.

Conep:kanue y4e0OHOro Mmarepuasia

KommoneHTsI, a3sl U CTPYKTYpPHBIE COCTABIISIONINE CIUTABOB XKeEJe3a ¢ YTIEPOIOM.
Juarpamma Fe-FesC.

Tema 4.2 Craun.

Conep:kanue y4eOHOro Marepuajia

[lonsitue o cramu. OTiauuMe cTaad OT YyryHa IO XMMHUYECKOMY COCTaBy U
CBOICTBaM.

XapakTepucThKa COBPEMEHHBIX CIIOCOOOB IMOJIYYCHHUS CTAIA B KHCIOPOIHBIX
KOHBEpTEpax,  JJEKTPOAYIOBBIX M  HMHAYKIMOHHBIX  medax.  KpaTkas
XapaKTEePUCTUKAa MapTEHOBCKOTO cIroco0a Mpou3BOACTBA CTanu. JIByxBaHHas
MapTEHOBCKasl M1€Yb.

Cnoco0Obl packuciieHus ctaid. JJOCTOMHCTBA M HEJIOCTATKH Pa3IMYHBIX CIIOCOOOB
MOJYYCHUsT CTalM. ODJIEKTPOIUIAKOBBIA IEPeIliaB, BaKyyMHPOBAHUE CTAIUA H
00paboTKa CHHTETUYCCKUMHU IIIJIAKaAMHU.

CrnocoOsr paznuBku cranu. Ctpoenue cinutka. JleQekTsl CIuTka U MEphI MO0 HX
NpeaynpexaeHUI0. BiusgHue yriaepoaa 1 npuMeceil Ha CBOMCTBA CTaJIH.

Kiaccudukanms crayiei.

IIpakTunyeckoe 3ansaTue Ne8 lcnpiTaHWEe MaTepUaJIOB Ha YAAPHYIO BI3KOCTD.

IIpome:xxyTouHnasi arrectrauus — Apyrue GopMbl KOHTPOJA (CpeaHuil 0a/ MO TEeKyIIMM OLEHKaM

yCIeBaeMOCTH)

Il cemecTp

Tema 4.3 Uyrynsl.

Conep:xaHue y4eOHOr0 MaTepuasia

(o]

OCHOBHbBIE XMMHUYECKHE 3JIEMEHTHI, BXOJSIINE B COCTaB UyryHa, UX BIHMSHHUE Ha
cBoiicTBa 4yyryHa. VcxonmHele MmaTepuansl s NpoM3BOACTBAa uyryHa. (Cxema
YCTpOWCTBa AOMEHHOW mneud. KpaTkas XapakTEepHCTHKa JTOMEHHBIX IIPOLECCOB.
DKOHOMHUYHBIE CHOCOOBI MPOU3BOJCTBA METAIIM3UPOBAHHOTO ChIPhS: TMPSAMOE
BOCCTaHOBJICHHE Kene3a u3 pya. Kiaccudukanus uyrynoB. BiausiHue mocTOSHHBIX
IIpUMecel Ha CBOMCTBA W CTPYKTypy 4yryHa. bensiii uyryH. Ero crpykrypa,
CBOICcTBa, MpuMeHeHue. Cepblil Yyr'yH, €ro CTpyKTypa, CBOMCTBA, MapKHPOBKA 110
I'OCTy u npumenenne. AHTUQPUKIMOHHBIE YYTYHBI, MAPKHUPOBKA U IPUMEHEHUE.

IpakTuyeckoe 3ansaTue NeQ li3yueHre MUKPOCTPYKTYpHI CTajieid, OeIoro u
CEepOro YyryHoB.

OK 01-06
IIK 1.4




Pazgen S Tepmuueckasi 1 XUMHKO-TepMHUYecKasi 00padoTKa CTAJN 10
Tema 5.1 OT1:xur | Conep:kaHue y4eOHOr0 MaTepuasia 4 OK 01-06
CTAJIH. ITonHpIit OTIKUT. Henomnupiii OTKMUT. Huddy3nonnsriii OTXKMT. 4 1 IIK 1.4
Pexpucrannuzanuonnbii oTkur. Huszkuii omxur. OTKUT Ha 3€pPHUCTBINA MEPIIUT.
Hopmannsanusi.
Tema 5.2 3akauaka n | Conep:kaHue y4eOHOr0 MaTepuasia 6
OTIYCK CTAJIM. [IpeBpaiieHuss B CTaM TpU OXJIAKICHUHU. 3aKajaka. 3aKaJuBacMOCTh CTaJIH. 4 1
[IpokanuBaemocts cramu. Otnyck cramu. Huskuit ornyck. CpenHuil OTIIyCK.
Bricokuii oTIycK.
IIpakTuyeckoe 3ansitue NelO IlpoBeneHue 3akainky M OTITYCKa YIVIEPOAMCTON 2 2
CTaJIN.
Pa3znen 6 JlerupoBaHHbIe CTAJH 12
Paznen 6.1 | Conep:xanue yueGHOro MaTepuasa 12 OK 01-06
JlerupoBanHbIe Biusaaue Jsiermpyrommx OSJ€MEHTOB Ha CBOWCTBA CTajled M CTPYKTYPHBIE 6 1 IIK 1.4
CTaJIH npeBpamieHus. Kiaccudukanus IerupoBaHHBIX — CTajel 1O  CTPYKTYpe.
Knaccudukanus u MmapkupoBka jerupoBanabix ctaneit mo 'OCT mo Ha3HaYeHHIO.
IlemenTyemble cTaiu, yiydlllaeMble CTaJld, PECCOPHO-TPYKUHHBIE CTajH,
[IAPUKOTIOAIIHMITHUKOBBIE cTanu. Mapkuposka o ['OCT, trepmuyeckast 00paboTka
u npumeHenue. CyIHOCTH Ipoliecca KOPPO3UMH MeTalioB. Buabl kopposuw,
XUMHUECKas U JEKTPOXUMHUECKas KOppo3us. MexKpucTauInuecKkass BHyTPEHHSS
KOppo3uss U Mephl €€ mnpenynpexacHus. Koppo3MOHHO-CTOMKHE MOKPBITHS, HX
COCTaB, CBOWCTBA, METOAbl HAaHECEHHUs, NpuMeHeHue. MeTamnueckue U
HEMETaNINYeCKUe CIOCOObI 3alllUThl METAJUIOB OT Koppo3uu. Hepikaseromue
CTaJIM, UX COCTaB, cBOMcTBa, MapkupoBka o 'OCT u nmpumeHeHue IS JeTaneu
aBTOMOOMIIA. JKapoCTOHKOCTh M KapomnpoyHOCTh. JKapocTolKHe U >KapOnpoyYHbIe
CTaJIi ¥ CILIABbl, UX COCTaB, cBOMCTBA, MapkupoBka o 'OCT u npumeHeHue.
IIpakTHyeckoe 3ansiTue Ne 11 KoHCTpyKIIMOHHBIE CTAIH. 2 2
IpakTHyeckoe 3ansitue Ne 12 VHCTpyMEHTaIbHbIE CTAIU W CIUIABHI. 2 2
CamocrosiTebHas padora odyuarommxcest Nel [TonroroBka cooOrieHus: Ha TeMy 2 3
«Metoapl 60pbOBI C KOPPO3UECIH
Pa3nen 7 llBeTHBbIe MeTAJIbI M CILIABBI 10
Tema 7.1 Menb u ee | Conep:xanue y4eOHOro MaTepuasia 4 OK 01-06
CIIABbI CpoiictBa memu. IIpon3BojacTBO Menu: oOOramieHHe MEIHBIX pyJ, NOJy4YeHHe 4 1 IIK 1.4
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4epHOBOU MeH, paUHUPOBAHUE MEJIH.

Tema 7.2 Coaepxanne y4eOHOr0 MaTepuajia 2

AJIIOMUHHUI U ero CaoiictBa amomuHusA. IIpou3BOACTBO aMOMHMHMS: NOJIYYEHHE TJIMHO3EMA, 2

CILIABBI ANEKTPOJIN3 TIMHO3EeMa, paQUHUPOBAHUE TIEpBUYHOTO anmtoMuHus. Kinaccudpukamnus
QTIOMUHUEBBIX CIUIABOB, WX CBoMcTBa, MapkupoBka mno ['OCTy. Ilpumenenue
CIUTaBOB HA OCHOBE AJIFOMHUHHUSI, 00pabaThIBACMbIX JTaBJICHHEM U JTUTCHHBIX.

Tema 7.3 Conep:xkanue y4eOHOro Mmarepuasia 2

Turan u ero ciiaBbl | Tutanossle pyabl. [Ipon3BoacTBo TuTaHa. TUTaHOBBIE cIUIaBbl. MapkupoBKa U 2
npuMeHeHue. llepcnekTuBbl NpPUMEHEHUST THUTAaHA B HACTOSIIEE BpeMs U B
oynymem. Tpubonorust u TpuboTexHuka. IlepcrekTuBbl pa3BUTHSL.

Tema 7.4 Conep:xanne yueOHOro Mmarepuasia 2

Maruwuii U ero | Maruuessie pynabl. llonstHe 00 siekTpuueckoM croco0Oe MOoJlyueHHe MarHusl. 2

CILIABBI MarHueBbie CIUIaBbl, MAPKUPOBKA U MPUMECHEHUE. AHTH()PUKIIMOHHBIC CIIaBbl Ha
OJIOBSIHHOM ITMHKOBOM W CBHMHIIOBOM OCHOBE. MapKupoBKa aHTH(PPUKIMOHHBIX
criaBoB 110 ['OCTy, cBoMCTBa U IPUMEHEHUE.

IIpomesxkyTounas arrecraums - ln¢dpepeHMpoBaHHbII 324eT 2

Hroro mo nucuuminge (Bcero): 91
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3. YCJOBHUSI PEAJU3ALMM TMPOTPAMMBLI  YUYEBHOWM
JUCHUIIIAHBI

3.1. TpeboBaHusi K MHHMMAJIBLHOMY MATEPHAILHO-TEXHHYECKOMY
o0ecreyeHNI0 y4eOHOH AU CIUIIIHHBI

Peanmuzanmss mporpaMMbl  AWCIUIUIMHBL  TpeOyeT HalIM4yus KaOWHETa
MaTepPHANOBEICHUS  JUI TIPOBEJICHUS IPAKTHUYCCKUX 3aHATHH, J1a00paTOPHBIX
3aHITHH, TPYNIOBBIX M WHIWBHUAYATbHBIX KOHCYJIBTAIIUN, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM aTTECTAIIHH.
O6opynoBaHue:
- pabouee MecTo mperoaaBaTes;
- CTICIHAIIM3UPOBAHHAS MEOETh (CTOJIBI, CTYJIbS IO KOJTUYECTBY 00YUYaAIOIINXCS);
- IOCKa y9CHHYECKasl.
TexHuyeckue cpeacTBa 00yueHUs:
- KomIbIoTep (HOYTOYK);
- MYJbTUMEIUNHBIN TTPOCKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOHMS:  IUIAKaThl,  y4eOHO-HArJIsgHBIE  TTOCOOMs,
oOecrieUrBaOIIME TEMaTUYECKHE MIUTIOCTpalud 10  pabodeil  mporpamme
JTUCLIMIUIMHBI, B TOM 4YHCIE, BHUJEO-ayJHO MAaTepUalibl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KowmmbroTep UMEeT JOCTYIl K DJICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00AIBHYIO ceTh MHTEpHET, OCHAIEeH JUIIEH3MOHHBIM MPOTPAMMHBIM
oOecIieueHUEM.

3.2.Y4eOHO-MeTOAuYeCKOe " HHGOpMAIMOHHOE odecreueHme
peasiu3anuu y4e0HOl JUCUUIIJINHbBI
OcHoBHBbIE yUeOHbIe U3IaHUSs
1. MarepuanoBenenue u TexHojorus Marepuanos. B 2 4. Yacte 1 : yueOHUK miist
cpeadero mpodeccuoHanbHoro obpaszoBanus / I'. II. derucoB [u ap.] ; mox
penakimenr I'. II. derucoBa. — 8-¢ u3m., mepepab. u jgom. — Mocka
N3narenscTBo IOpaiit, 2020. — 386 ¢. — (IlpodeccnonansHoe o6pazoBaHue). —
ISBN 978-5-534-09896-9. — Texkcrt : anekrponusiii / ObC FOpaiitr [caiiT]. —
URL.: https://urait.ru/bcode/456355
2. MarepuanoBeieHUE U TeXHONOrusl MaTeprasioB. B 2 4. YacTe 2 : yueOHUK ams
cpea”ero mpodeccuoHanbHoro obpazoBanusi / I'. II. derucoB [u ap.] ; mox
penakiuent I'. II. ®dertucoBa. — 8- wu3a., mepepad. m gomn. — MockBa
NznatensctBo FOpaiit, 2020. — 389 ¢. — (Ilpodeccuonanpuoe o6pazoBaHue). —
ISBN 978-5-534-09897-6. — Texcrt : anextponHsiii / ObC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/456356

3. [TmomkwuH, B. B. MarepuanoseneHue: y49eOHUK  JIJIst CpPEHETO
npodeccruoHanbHoro oo6pazosanusi/ B. B. [Imomkua. — 3-e¢ wm3x., mepepad. u
non. — Mocksa: U3parensctBo IOpaiit, 2021. — 463 ¢. — (IIpodeccunonansHoe

obpazoBanue). — ISBN 978-5-534-02459-3. — Tekcr: anexrponusiii // DbC
FOpaiit [caiiT]. — URL.: https://urait.ru/
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https://urait.ru/bcode/456356
https://urait.ru/%20�bcode/470071

JlonoiHUTEIbHbIE YUeOHbIe U3IaHus

4. TypeeBa, M. A. MeramioBefeHrue: MaKpo- U MHKPOCTPYKTYPHI JIMTEHHBIX
QIIOMUHUEBBIX CIUIABOB: yueOHOE MocoOue sl CpeaHero mpodecCruoHaIbLHOTO
oOpazoBanus / M. A. I'ypeeBa, B. B. OBuunnukos, . H. ManakoB. — 2-e¢ wusn.,
nepepad. u jgom. — MockBa: WM3parensctBo FOpaiit, 2021. — 254 c. —
(ITpodeccuonansuoe o6OpazoBanue). — |ISBN 978-5-534-11002-9. — Teker:
anextponHbIi // DBC FOpaiir [caiit]. — URL: https://urait.ru/

5. I'ypeea, M. A. MeraninoBefeHue CBapKyd allOMUHUEBBIX CILIABOB: y4eOHOE
mocobuwe I cpeaHero IpodeccHoHalbHOro o6OpasoBaHusa / M. A. I'ypeesa,

B. B. OBuunnukoB, B. U. Pg3annes. — 2-¢ wm3g. — Mocksa: I3gaTeiancTBo
Opaiit, 2021. — 243 ¢. — (Ilpodeccuonansnoe odpazoanue). — ISBN 978-5-
534-11484-3. — Tekct: oanekrponnbii // ObC HOpaiit [caiit]. —

URL.: https://urait.ru/

HNuTepHeT-pecypcehbl

6. academia-moscow.ru. — MarepuanoBeaeHue (3IEKTPOHHOE MPUIIOKCHHE).

7. http://www.materialscience.ru/~  Marepuanoenennie|] TKM|  Cpapka)
becratno ckayats| JIekuuu| YueOHUK.

8. http://catalog.iot.ru/— Karanor o0pa3oBaTeabHBIX PECYpCcOB B ceTd MHTepHEeT.
9. pedagog-kniga.net/17638-materialovedenie-laboratornyj-praktikum-e-n....—
Martepuanosenenue. JIabopaTopHbIi MPAKTUKYM.

10. Bce o wmarepmamax u  MarepuanoBenenun//  Materiall.ru: URL:
http://materiall.ru/..

11. MatepuanoBeieHre Il Material Science Group: URL:
www.materialscience.ru..

12. [InatkoB  B.. Jlureparypa mno MarepuaiaMm © MaTepuaIoBeICHUIO//
Materialu.com.: URL:http://materialu-adam.blogspot.com/.

13. Caéit  gns cTymeHTOB U mpemnopamatenet//  twirpx.com:  URL:
http://www.twirpx.com/files/machinery/material.

Meroanueckue pekOMeHAANMM JJsi  O0y4alOIMXCAd 1O  OCBOEHHIO
TUCHUTITIHHBI

14. Meroauueckue ykazaHus JJi 0Oy4aroNIuXCsl IO BBHITTOJHEHHUIO MPAKTHYECKUX
pabor.

15. Meroaudeckue ykazaHus Il OOYYaOIIMXCS II0 BBITIOJTHCHUIO 3aJlaHHUM
CaMOCTOSATENbHON pabOTHI.
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http://www.academia-moscow.ru/
http://www.materialscience.ru/
http://www.materialscience.ru/
http://www.materialscience.ru/
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOU

JUCHUIIIAHBI

4.1. ®opMbI U METO/IbI KOHTPOJISI M OLIEHKH Pe3YJbTATOB 00y4eHH sl

Pe3ysabTaTrnl 00yyeHus

DopMbI 1 METOBI
KOHTPOJIS H OLICHKH

OO01I1e KOMIETeHIIUHU:

OK O0l. BeiOupare cmocoObl pemieHus 3aaad  MpohecCHOHATBLHON
NEeSTeIbHOCTH MPUMEHHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Hcnonwp3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHalu3a U
UHTEprpeTaluu HHQOpMAMK U HMHQPOPMAIMOHHBIE TEXHOJOTHUU JUIS
BBITIOJTHEHUS 33124 PO eCCUOHATIBLHON NeSTeIbHOCTH;

OK 03. IInanupoBaTh ¥ peaym30BBIBATH COOCTBEHHOE MPO(EeCCHOHATEHOE
U JUYHOCTHOE pa3BUTHUE, MPEANPUHUMATEIBCKYIO JI€ATE€IbHOCTh B
npodeccuonanbHO  cepe, HCMONB30BaTh 3HAHUA 10 (PUHAHCOBOMA
IPaMOTHOCTH B Pa3IMYHbBIX )KU3HEHHBIX CUTYaIUsX;

OK 04. DddexTnBHO B3aMMOJCHCTBOBATh W PAabOTAaTh B KOJUICKTHBE WU
KOMaH/Ie;

OK 05. OcymecTBiasTh YCTHYI0O M HHCbMEHHYIO KOMMYHHUKAIMIO Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepanyu ¢ yaeToM 0cOOEHHOCTEH
COIIMAIIEHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK  06. [IposiBAsATE  Tpa)kAAHCKO-NATPUOTUYECKYIO  MO3ULHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE IIOBEJEHHUE HAa OCHOBE TPAJULUOHHBIX
o0IIeueIOBeYECKUX IIEHHOCTEH, B TOM YHCIE C y4E€TOM TapMOHU3AINH
MEKHAIIMOHAIBHBIX M MEXPEJIUTHO3HBIX  OTHOIICHUH, NPUMEHSTH
CTaHJIapPThl aHTUKOPPYIIIUOHHOTO TIOBE/ICHUS;

[TpodeccrnonabHBIC KOMITETEHITUU

[IK 1.4. BeimonssaTh nedeKTanuio y3jJ0B U JAeTajeil TeXHOJIOTHYECKOIrO
o0opynoBaHUs OOBEKTOB TPYyOONMPOBOJHOTO TPAHCIOPTA, XPaHEHHS,
pacripenienienus rasa, Heptu, HehTEMPOYKTOB.

yMeThb:

- MPOBOAWTH aHANM3 AHUATHOCTUYECKUX HCCIENOBaHUNM TPyObI U
BBIOMPATH CIIOCOO PEMOHTA;

- BBIIIOJIHATH MCTIBITAHUSI COOTBETCTBYIOIIMM METOJIOM;

- KJIaccu@uIUpoBaTh AePEKTbl M HEUCIPABHOCTH OOOpPYAOBAHUS
IIpU MIPOBEJIEHUH €r0 PEMOHTA
3HATh:

- 1e(eKThl TpyOOIpOBOIOB U 000PYIOBAHHUS;

- KOHCTPYKTUBHBIE ~ OCOOEHHOCTH, TEXHOJOTUH  W3TOTOBJICHUS,
JKCITyaTallid M pPEMOHTa O0OBEKTa KOHTPOJs, THUIBI J1e(eKTOB, UuX
KJIacCu(PUKalMKu, Yrpo3bl U BEPOSTHBIE 30HBI 00pa3oBaHHs JEPEKTOB C
YUYETOM 3KCILTyaTallMOHHBIX BO3ACHCTBUIA;

- I3MepsieMble XapaKTEPUCTHKHN U IPU3HAKA 1e(DEeKTOB;

- U3MepsieMble  XapaKTEPUCTHUKH, METOJIbl OLEHKH TOYHOCTH U
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB.

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJIHEHHUE
MUCHbMEHHON paboThI;

- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(vHIMBUIYyanbHAS popMma
paboThl);

OI_[CHKa pe3yJIbTaTOB
BBITIOJIHCHU A
CaMOCTOSITEIIbHOM pa6OTI>I

IIpomexxyrounas
aTTecTanus B dopme
nudepeHIMPOBaHHOTO
3adera. Meron nmposeneHus
IIPOMEKYTOUHOU
aTTeCTallMU:  BbIIIOJHEHUE
KOMIUIEKCHOTO 3aJaHus

4.2. DOoHJ OLEHOYHBIX CPEeACTB /Jfl MNPOBEJACHUS] MPOMEKYTOUYHOM

arrecranmun oﬁyqammnxca Mo JUCIMUIIIMHE

IHoka3aTesn U KPUTEPUU OLCHUBAHUSA KOMIIETEHIIM U
[Toka3aTrenmn W KpUTEPUM OLCHUBAHHUS KOMIIETCHIIMM, OMUCAHUE MKl
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OLICHUBAHMSA COAEPIKATCS B IPUIIOKEHUU 1.

KoHTpoJibHBbIE U TeCTOBbIE 3a1aHMS
KonTposibHbIE 3a1aHus cOAEPKATCS B IPUITIOKEHHUM 1.
MeToanyeckue MaTepUuaJIbl

Meronuueckue Marepuasnbl, ONPEICIAOIME MPOUEAYPbl OLEHUBAHHUS
3HAHMM, YMEHUH, XapaKTepU3yOIUX (OPMUPOBAHUE KOMIIETCHLIUMA, COAEpPKATCA
B MIPWJIOKEHUU 1.
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Ipuio:xenne 1

KoHTpo1bHO-0LIEHOYHBIE CPeICTBA
715l MPOBeIeHHsT MPOMEKYTOUHOM ATTECTAIIMHU MO THCIHUTLINHE
OI1.05 MaTtepuasioBeneHue

1.1. ®opma nmpomMexKyTOUHO# aTTecTammu: TudepeHIMPOBAaHHbBIN 3aueT (4
ceMecTp).
1.2. Cucrema olleHMBaHUS Pe3yJbTATOB BbINOJTHEHUS 3aJaHUI1

OneHuBaHuEe pe3yibTaTOB BBIMOJIHEHUS 33JaHUA NPOMEXYTOYHOW aTTecTalluu
OCYIIECTBIISIETCS. HA OCHOBE CIEAYIOIIUX MPUHLUIIOB!

JOCTOBEPHOCTH OLIEHKM — OLIEHUBACTCS YPOBEHb C(HOPMHUPOBAHHOCTHU 3HAHMIA,
YMEHUH, MPAKTHUYECKOTO OIbITa, OOHMX U MNpo(EecCUOHATBHBIX KOMIIETEHIU,
IPOJEMOHCTPUPOBAHHBIX 00YUYAIOIIMMUCS B XOJ€ BBIIIOJIHEHUS 3aJaHUS;

a/ICKBaTHOCTH OIICHKH — OLIEHKa BBIMOJIHEHUS 3aJaHUM TOJDKHA MPOBOAUTHCS B
OTHOILIEHUH Te€X KOMIETEHIUH, KOTOpble HEOOXOAUMBI s 3(PPEKTUBHOTO BBIOJIHEHUS
3a/1aHus;

HAJe)KHOCTH OIIEHKM — CHUCTEMa OLCHUBAHUS BBINOJIHEHUS 3aJaHUM JOJDKHA
o0aiaTh BBICOKOM CTENEHbI0 YCTOWYMBOCTH IPH HEOJHOKPATHBIX OIIEHKaX YPOBHS
cOPMUPOBAHHOCTH  3HAHUM, YMEHHMH, TPaKTUYECKOTO  OMbITa, OOWMX U
npodecCroHANbHBIX KOMIIETEHIUNA 00y4aromnXcs;

KOMIUIEKCHOCTH OIICHKH — CHUCTE€Ma OLICHHWBAHHUS BBIMOJHEHUS 3aJaHUi TOJDKHA
NO3BOJISITh MHTETPATUBHO OILIGHHWBAaTh o00IMEe U MpodeccuoHaIbHble KOMIETEHIIUN
00yJaromuxcs;

OOBEKTUBHOCTH OLEHKH — OIICHKAa BBIMOJHEHUS 3aJaHUi JOJDKHA OBITh
HE3aBUCUMON OT 0COOEHHOCTEH MNPO(PEeCCHOHAIBHOM OpUEHTAlMU WIM MPEeanoYTeHUN
IpenojaBaTesei, OCYIECTBISIFOIIMX KOHTPOJb WIN aTTECTALMIO.

[Ipn BBINOTHEHUH TNPOLEAYP OLEHKH 3aJaHUil HCIHOJIb3YIOTCS CIEIYIOIIHe
OCHOBHBIE METO/IBI:

METOJ] pacyeTa MepBUYHBIX OaJIIOB;

METO/]1 pacueTa CBOJIHbIX 0aIOB;

Pe3ynbTaThl  BBIMONHEHHWS  3aJaHUi  OLEHUBAIOTCSI B COOTBETCTBUU  C
pa3paboTaHHBIMU KPUTEPHUSIMH OLICHKH.

Hcnonp3yercs naTH OanbHas MIKala JJIs OLIEHUBAHUS PE3yJIbTaTOB 00YUEHUS:

[lepeBon nsATH OanbHOM MIKAJIBl ydyeTa Pe3yJbTaTOB B MATH OadbHYIO OLIEHOYHYIO
HIKaIy:

Ouenka KosnyecTBo 021,108, HAOPaHHBIX 32 BHIINOJIHEHHE

10 HTOTaM aTTeCTAllMN

TeOPeTHYECKOr0 U NPAKTUYECKOr0 3aJaHMs, CpeAHMil 6asLI

OneHka 5 «OTIUIHOY 4,6-5
Onenka 4 «xoponioy» 3,6-4,5
OneHka 3 «yJOBIETBOPUTEIBHOY 3-3,5
OneHka 2 «HEeyIOBJIETBOPUTEILHOY <29

1.3. KoHTpO/IbHO-0LIEeHOYHBIE CPEACTBA
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1.3.1 3ananue:
1.0OTBETUTH HAa BOIIPOCHI.
2. BBINOJHATH NMPAKTUYECKOE 3aJaHUE.

IIpumepHBbIe BONIPOCHI 1JIs codece 0BaAHUSA

1. ATOMHO-KpUCTaJNINYECKOE CTPOCHUE METAIIOB

2. Tepmuueckast 00paboTka ctanu. Buasl Tepmudeckoit 00paboTku

3. CBoiicTBa U CTPYKTYPBI CEPBIX U ONIBIX YYT'YHOB

4. CnnaBsl Ha ocHOBe Meu. O01mas XxapakTepUCTUKa MEeIHBIX CIIaBoB. JlaTyHu. bpoHssl
5. Koppo3sus. Bunsl koppo3uun

6. Keneso u ero crmiasel. CIUIaBel Jkelie3a ¢ yriiepogaoMm. uarpamma cOCTOSIHUSL CUCTEMBI
HKEJe30 — yIIIepoa

7. JedheKTsl KpucTaInuecKoro cTpoeHus. Jinnelinpie 1eheKTh

8. CTpyKTypHbI€ TapaMeTPbl HAHOYACTHIL, UX opMa U pa3mMep

9. ®uznyeckue, XUMUYECKHUE U IKCIUTyaTallnOHHBIE CBOMCTBA MaTEPUAJIOB

10. Metoap! Hccne10BaHUS METAIOB: U3yYEHHE CTPYKTYpPBI

11. Knaccudukanus yriepoJucTbiX U JJETHPOBAHHBIX CTaJIEH 110 KAYECTBY U Ha3HAYEHUIO
12. Tunpl KpUCTATUIMUECKUX PEIIETOK U UX XAPAKTEPUCTUKHA. AHU3OTPOIIHS U
HOJIUMOP(PHU3M METAIIIOB

13. Yopyras u iactuueckas gepopMalnus METalIoB

14. BiinsiHue yriepoja 1 IpuMecel Ha CBOWCTBA CTaH. JIerupoBaHHBIE CTaJIN

15. Texnonorus TepmMuyeckoi 00paboTKH ctanu. OTKUT U HOpManu3alus. 3aKaika

16. Knaccudukamms cranei

17. Obume cenenus o Meramiax. CoiicTBa u kinaccugukauus. JleQexrsl B KpucTamiax.
Kpucrannuzauus u3 pacmnaBos. [loaumopdHbie npeBpamieHus

18. XuMuko-tepmuueckas o0padoTka cranu

19. MeTtoab! ucnbITaHU TBEPIOCTU METaIOB (MeTo bpunenis)

20. KauecTBO MaTepralioB U €r0 OLCHKA

21. JIlnarpamMMbl COCTOSIHUS CIUIaBOB, B KOTOPBIX 00pa3yeTcsi XUMUYECKOE COSTUHEHNE
KOMIIOHEHTOB

22. MexaHn4yecKue UCIBITaHUS MaTEPUAIOB

23. MexaHnyeckue CBOMCTBA CTaJed B 3aBUCUMOCTH OT U3MEHEHUS COAECPIKAHUS
yriaepozaa

24. I1oBepXHOCTHOE YIPOUHEHHUE CTAJIH

25. Yyrynsl. CTpyKTypa 4yryHa

26. Bunel nedopmaruu. VcnpiTaHus MaTepragoB Ha IPOYHOCTb

27. CTpyKTypa U CBOICTBA CILIABOB (JlMarpaMMa COCTOSIHUSL HKEJIe30-yTIIEpO/)

28. Hanomarepuaibl 1 0COOEHHOCTH MX MOJYYECHHUS

29. DKcniepuMeHTalbHbIe METO/IbI OIpeIeNICHUsI TBEPAOCTH MaTeprasoB

30. ColicTBa 4yTyHOB B 3aBUCUMOCTHU OT (hopMmbI rpadura (Oenbie, cepbie, KOBKHE,
BBICOKOIIPOYHBIE)

31. Onpenenenue yaapHoi BI3KOCTH MaTepHaioB

32. CgoiicTBa naTyHel U OpoH3

33. Yopyras u miactudeckas aegopmanus MeTajioB

34. MapkupoBKa yyryHa

35. TloaHbIi OTKUT M HOpMAIU3ALUs (CTPYKTYpbl, CBOMCTBA, 0COOEHHOCTH TEXHOJIOTHH )
36. Bnusnue yriepoja u npuMeceil Ha CBOMCTBA CTaJIU

37. dedexTsl KpucTauinyeckoro ctpoeHus. Jinnelinsie aedextsl. Jucnokamms
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38. LlemenTanus, ¢€ BUIbI, JOCTOMHCTBA, HEIOCTATKU

39. CnaBbl. TBepaple pacTBOpPbI BHEAPEHUS. TBEpbIe paCTBOPHI 3aMEILIEHHUS
40. MeTtopl HCCIIETOBAHNS CTPYKTYPBl MaTEPUAIIOB

41. Menr 1 ee cIuiaBhl

42. Busibl XUMUKO-TEPMHUUYECKON 00pabOTKU CTaIH

43. Buasl koppo3un. MeToasl 3alIUThl METAJIJIOB OT KOPPO3UU
44. TexHoJsiorus MaTepUaIOB U TEXHOJIOTMYECKUE CBOMCTBA

45. MexaHUuY€eCcKHUE UCTIBITAaHUSI MaTepUajIoB

46. MenHble CIUIaBbl, MapKU, TPUMEHEHHE

47. Hanomartepuaisl 1 0COOEHHOCTH UX MOJIYYEHHS

48. 1IBeTHBIC CIIAaBBI

49. I1lnaBieHne U KpUCTAUIA3ALUS METAIIIIOB

50. HeprkaBeromue H kaponpoyHbIE CTaIH

51. Merajuindeckue CrjiaBbl

52. A30TUpOBaHME CTaN

53. Knaccudukanus 9yryHoB

54. ITnactmacchl.

55. Ilpenmet matepuanoBenenus. CBeieHUs 10 UCTOPUH MaTepuanoBeneHus. [IpoGiemsl
U JOCTHKEHUSI COBPEMEHHOI'O MAaTepUaIOBEICHUS.

56. XuMHKO-TepMHUUIECKasi 00paboTKa.

57. dunarpamma coctosinus Fe-C

58. MeToapl UCIIBITAHUH TBEPIOCTH MeTaLioB (MeTo PokBeria)
59. ATIOMHUHMII U €TO CIUIaBbI

60. HemeTtanmnmuyeckne MaTepHuaibl

IIpuMepHbIe NpaKTHYECKUE 3aJAHUS

1. JIns m3roToBJIEHUS MOJIOTOBBIX IITaMIioB BbIOpaHa cranb SXI'M: PacmmdpoBath
COCTaB U ONPEJIEINTh, K KAKOH TPYIIIe OTHOCUTCS CTajlb 10 HA3HAYEHUIO.

2. B typbunoctpoenun ucnoisbdyerca cranb 4X12HSI'8M®b: PacuudpoBaTth cocras.
Ha3nauute pexxum TepMHUuecKON 0O0paOOTKH, MPUMEHSEMOM ISl CHSTHS BHYTPEHHHX
HaIpsHKEHUN

3. Jlmg m3roToBlieHHMs] METUYMKOB HCIOib3yeTcs ctainb y 10. PacmmdpoBath cocrtas.
HazHauuTh pexuM XUMHUKO-TEPMUYECKON 00padOTKH.

4. ]JInst M3roTOBJICHUS CHIJIOBBIX JIOMIATOK aBHAIIMOHHBIX Ta30BbIX TYpOWH BBHIOpAH CILIaB
XH77THOP: PacmmdpoBaTh cOCTaB U OMNPEACIUTH TPYIIY CIJIaBa MO CTENEHU
PaCKUCIICHUS

5. Jlns W3roTOBIEHUS psAla JeTajeil B aBUACTPOCHUU NpUMeEHseTcs cruiaB MA2:
PacmudpoBath cocTaB cTanu, IPUBECTH XapaKTEPUCTUKU MEXAHUUECKUX CBOMCTB.

6. B kaudectBe Marepuana i BaJKOB IPOKATHOrO cTaHa BblOpaHa cTanb C145:
PacummdpoBarh coctaB cTanu, NPUBECTH XapaKTEPUCTHKM KauyecTBa M yKaszaThb CIOCOO
M3TOTOBJICHUS JE€Taleil U3 3TOTO CILJIaBa.

1.3.2. Kputepun oueHkn
MaxkcumanbHO€ KOJMYECTBO OayioB 32 BBIMNOJIHEHHE TEOPETHYECKOTO 3aJaHus
«CobecenoBanue no Bonpocam» — 2 Oaia.

Ounenka 3a 3amanue  «CobecenoBaHue 1O  BOMpocam»  OMpeaesieTcs
CyMMHpOBaHHEM OallJIoOB B COOTBETCTBHUM C pe3yJibTaTaMu coOeceOBaHUsS MO 2
BomnpocaM. BepHblil OTBET HAa OJMH BOIIPOC OIleHUBaeTcs B 1 Ga.
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KpnTepml OIICHKH K TEOPETUIECCKOMY 3aJaAHUTIO

Baniel 3a
KpUTEPUU
OLIEHKH

Makcumanab
HbIN 01 — 1

- JIEMOHCTpUpPYET IIyOOKOe, MOJIHOE€ 3HAHWE U TMOHUMAaHWE y4eOHOTro
Marepua’a;

- JTaeT TOYHOE OMNpeACNICHUE M WCTOJKOBAHME OCHOBHBIX IOHSTHH,
TEPMHUHOB;

- IPU OTBETE JEMOHCTPHUPYET CAMOCTOSTEIIBHOCTh CYXKICHUM, TPUBOTUT
BEPHBIC apTryMEHTHI, JICJIaeT MPABIILHBIC BBIBOJIBI,

- TIOCJIeIOBATENbHO, YETKO, CBS3HO, JIOTHYHO U 0€30MMO0YHO HU3NIaraeT
y4eOHBIN MaTepHa,

- IPaBWJIBHO ¥ OOCTOSTEIIPHO OTBEUYAECT HA COITYTCTBYIOIINE BOTIPOCHI

1

- IGMOHCTPHUPYET 3HaHHE U IOHMMaHKUe y4eOHOro MaTepHaa;

- B OCHOBHOM IIpaBUJIbHO, 0€3 W3MEHEHUS OCHOBHOM CyTH, JaeT
olpeieNIeHus TOHATHH, TEPMHUHOB,;

-[IpU OTBETE JIEMOHCTPUPYET CAMOCTOSITEIBHOCTb CY)KJIEHUH, BBIBOJIBI
BEPHBIE, HO HEIOCTaTOYHO apr'yMEHTHPOBAHBI;

- y4eOHBIH MaTepuan W3jIaraeT B OINPENEICHHON JIOTMYeCKO
[0CJIE10BATEIbHOCTH

- [IpY OTBETE Ha BOIIPOC JONYCKAET HECYLIECTBEHHbIE OIIMOKU U (WJIH)
He Oosiee JBYX HEIOYETOB, KOTOpbIE CTYACHT MOXET  HUCIPaBUThH
CaMOCTOSITENIbHO NpU TPeOOBAaHUU IPENOJIAaBaTENsl; JACT IpaBUIIbHbBIE
OTBETHI Ha COMYTCTBYIOIINE BONPOCHI

0,6

- pacKpbIBae€T OCHOBHOE COJIEpKaHUEe y4eOHOro MaTepHaa;

- JONyCKaeT OMIMOKK B OIpPEICICHUU W HMCTOJIKOBAHMH OCHOBHBIX
HOHS[TI/II\/II, TEPMHUHOB, KOTOPBIC MOXKET UCIIPABUTE CaAMOCTOATCIBHO HIIN
py HeOOJIBIION MOMOIIM MPEenoiaBaTes;

- CaMOCTOSITEIBHO (POPMYIIHPYET OTBET HA BOMIPOC, MMPUBOIAUT YACTUIHO
BEPHBbIE apryMEHTHI, OT/AEIbHbIC BBIBOJBI HENIb3sl CUMTATh BEPHBIMU U
000CHOBAHHBIMU;

- HapylleHa JIOTMYEeCKas MOCJIeI0BATeIbHOCTh H3JI0KEHUS y4eOHOTro
MaTepuaia, pyu OTBETE Ha BOIPOC JOMYIlIEHa ofHa Tpybas ommulOKa u
(unu) OoJiee ABYX HEJIOUETOB;

- CTYACHT HCIIBITBIBACT 3HAUWUTCIIBHBIC 3aTPyAHCHUSA, OTBCYAsA Ha
COITYTCTBYIOIIIME BOIPOCHI

0,3

- HE PaCKpBIBAETCSI OCHOBHOE COJIEp’KaHNe Y4eOHOro MaTepurara;

- HE 3HAET WJIM J1aeT HEBEPHOE OIPEAEIEHNE U UCTOJIKOBAHUE OCHOBHBIX
MMOHSATHH, METOIVK;

- TAIOTCSl HEBEPHBIE OTBETHI HA BONPOCHI

UTOIO

MakcuMalbHOE KOJHMYECTBO OAJIJIOB 3a BBINIOJIHEHHE 3amaHus «Pelenue 3amadmy»
— 3 6amna. CTyaeHT moyiydaeT JJis pelieHus no 1 3amade U3 Kaxaou aucturuiuHsl (1,5
Oasuta 3a 3a7a4y)

Ne

KpuTtepuu oneHKH K NPAKTHYECKUM 3a/1a4aM

basnel 3a
KpUTEPUHN
OILIEHKU
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1 Kpurepun oneHKH K NpakTHYeCKUM 3aaadam 1 MakcumaJjibH
b1t 62711 — 3,0
BEpHO pacmrdpoBaHa Mapka JaHHOTO METajlia 0,8
BEPHO onpeziesieHa Kiaccu(pukanus JaHHOTO MeTajia 0,6
BEPHO OMNpeIeNIeHbl XapaKTEPUCTHKH CIJIaBa 0,7
BEPHO Mo00paH BUJ 00pabOTKH 0,9
UTOro 3,0
Ne KpuTtepun onieHKH K NPAKTHYECKUM 3a/Ja4aM 2 bannsl 3a
KpUTEpUU
OLICHKHU
1 | PacumpoBka Mapku MeTaj1a MaxkcumaibH
pIii 021 — 1,0
Bepno pacmmdpoBaHa Mapka MeTayuia 1,0
Mapka Merayuia pacmmdpoBaHa ¢ HE3HAYMTEIBHON OIMOKON 0,5
HeBepno pacmmdpoBana mapka Merayia 0
2 Pexxum TepmMuueckoii 00padoTKu MakcumajibH
plii 0a1 —1,0
BepHo Ha3HAYCH PEKUM TEPMHUYECKONH 00pabOTKH 1,0
Pexxum Tepmudeckoit 00pabOTKH Ha3HAYEH C HE3HAYUTEIIHHOU 0,5
OLIMOKO.
HeBepHo Ha3HAUCH PEXXUM TEPMUUYECKON 00pabOTKH 0
3 YcTHOE 00bsICHEHHE TPAKTHYECKOT0 32/1aHHUA MakcumajibH
bl 0asL1 —
1,0
- 00bsICHEHHUE 3aJJaHHs TI0CJIeIOBATENILHO, CBA3HO, JIOTUYHO, BHIBO]I 0,5
apryMEHTHPOBaH M 000CHOBAH; MPABMIILHO U OOCTOSITEIIHHO TaeTCs
0TBeT (OTBETHI) HA COMYTCTBYIOIIHME BOIPOC (BOMPOCHI)
- HE3HAYUTEJIHHO HAPYIIICHA MOCJIeI0BATEILHOCTD, JIOTHKA OOBSICHEHUS 0,25
3aJlaHusl, BBIBOJIBI apTyMEHTUPOBAHBI 1 OOOCHOBAHBI; CTYJEHT
WCTIBITHIBAET HE3HAYUTENbHBIC 3aTPyIHEHH, OTBEYast Ha
COITYTCTBYIOIIME BOIPOCHI
- 3HAYUTEIIHHO HAPYIIEHA TOCIEI0BATEIIEHOCTD, JIOTUKA OOBSICHEHHSI 0
3ajaHuA (CTYIEHT HEe MOXeT OOBSICHUTh, KAKUM 00pa3oM MpHULIeN K
PEIIEHHIO 3a/1aHMsl ), BBIBOJIBI HE MOTYT CUMTATHCS
apryMEHTHPOBAHHBIMHU 1 0OOCHOBAHHBIMU; CTYACHT HCIBITHIBAET
3HAYUTENbHBIC 3aTPYAHEHUS, OTBEUYasi Ha COITYTCTBYIONINE BOMPOCHI
HUTOI'O 3,0
Ne Kputepun oneHk# K NpakKTHYeCKUM 3a1a4yamM 3 Bbannel 3a
KpUTEpHUA
OLIEHKHU
1 | PacmmmppoBka Mapku MeTa1a MaxkcumaJjibH
plil 0aa— 1,0
BepHo pacmmgpoBaHa Mapka MeTajuia 1,0
Mapka Meramyia pacmiM@poBaHa C HE3HAYUTENIbHOM OMMOKON 0,5
HeBepHo pacmmdpoBana Mmapka MeTayia 0
2 Pexxum XuMHKO- TepMHYecKO 00padboTKH MaxkcumajibH
bl 0as1 —
1,0
BepHo HazHaueH pexum TepMuueckoil 00paboTKu 1,0
Pexxum Tepmudeckoit 00pabOTKM Ha3HAYEH C HE3HAUYUTEIHHON 0,5
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OIINOKOIA.

HeBepHo Ha3HAYEH peXXUM TEPMHUECKOM 00pabOTKH 0
3 YcTHOE 00bsICHEHHE TPAKTHYECKOT0 3aIaHUs MakcuMaJbH
bIil 0211 —
1,0
- 00BsICHEHHE 33/1aHUS TTOCIIEA0BATENBHO, CBSI3HO, JIOTUYHO, BHIBOT 1,0
apryMeHTHPOBaH U 000CHOBAH; MIPABUJIBHO U OOCTOSTENBHO AAETCs
OTBET (OTBETHI) HA CONYTCTBYIOUIME BOIIPOC (BOIPOCHI)
- HE3HAUUTEJIbHO HapyIlleHa MOCIeI0BaTeIbHOCTD, TOTUKA 00BICHEHUS 0,5
3aJJaHMs, BBIBOJBI APTYMEHTUPOBAHBI 1 0OOCHOBAHBI; CTYIEHT
UCIBITHIBACT HE3HAUNTENbHbIC 3aTPYAHEHHUS, OTBeYas Ha
COITYTCTBYIOIIIME BOIPOCHI
- 3HAQUUTEIbHO HapyllleHa MOCIe0BaTEIbHOCTD, JIOTHKA 00bSICHEHUS 0
3aaHuA (CTYIEHT HE MOXET OOBSICHUTh, KAKIM 00pa30M MpHIIed K
PEIICHHUIO 3a/1aHNUs ), BBIBObI HE MOT'YT CUUTATHCS
apryMEHTHPOBaHHBIMU ¥ 00OCHOBAaHHBIMH, CTYJICHT HCIIBITHIBACT
3HAYUTENIbHBIC 3aTPYIHEHUS, OTBEYAsl Ha COMYTCTBYIOIINE BOIPOCHI
UTOro 3,0
Ne KpuTtepuu onieHKH K NPaKTHYeCKUM 3a1a4yam 4 bannsl 3a
KpUTEpUU
OLICHKHU
1 PacumdpoBka Mapku MeTasjia MaxkcumMasbH
blil 0aJ11 —
0,5 6aaa
Bepno pacmmdpoBana Mapka meraimia 0,5
Mapka Merayuia pacmmdpoBaHa ¢ HE3HAYMTEIBHON OIIMOKOM 0,25
HesepHo pacmmdpoBaHa Mmapka MeTajuia 0
2 OnpeneseHue rpynnbl MeTaJuIa 10 CTENEHH PACKUCIEHHA MakcumanbH
bl 0asL1 —
1,0
BepHo ompezeneHa rpynna Metajia 0 CTENIEHU PACKUCICHUS 1,0
rpymnna MeTajia 10 CTETIeHU PaCKUCIIEHU ONpeesieHa ¢ 0,5
HE3HAYUTENbHOI OImMOKOn
HesepHo onpezenena rpymnmna MeTajia M0 CTENEHU PACKUCIECHUS 0
3 YcTHOE 00bsICHEHHE TPAKTHYECKOT0 3a1aHUS MakcumajibH
bl 0asL1 —
1,0
- 00BSICHEHHE 3aJaHUS IIOCIEA0BATEILHO, CBA3HO, JOTHYHO, BRIBOJ 1,0
apryMEHTHPOBaH 1 000CHOBAaH; MPaBUJILHO U 0OCTOSITEIBHO 1aeTCs
OTBET (OTBETHI) HA CONYTCTBYIOUIME BOIPOC (BOMPOCHI)
- He3HAUYUTEJIbHO HapyllleHa MOCIe0BaTeIbHOCTD, JIOTHKA 00bSICHEHHS 0,5
3aJlaHusl, BBIBOJIbI apTyMEHTUPOBAHbI 1 0OOCHOBAHBI; CTYJEHT
UCTIBITHIBAET HE3HAYUTENbHBIE 3aTPyIHEHHs, OTBEeYast Ha
COITYTCTBYIOIIIME BOMPOCHI
- 3HAYUTEIBHO HAPYIIEHA MOCIE0BATEIEHOCTD, IOTUKA O0bSICHEHHS 0
3a/1aHus (CTY/IEHT HE MOXET 0OBSICHUTDh, KAKMM 00pa30M IpPHUILIENT K
PELLIEHHIO 3a/1aHMs ), BBIBO/IBI HE MOTYT CUMTATHCS
apryMEHTHPOBaHHBIMU ¥ 00OCHOBAaHHBIMH, CTYJICHT HCIIBITHIBACT
3HAYUTENbHbIC 3aTPYAHEHUS], OTBEYasi Ha COMYTCTBYIONINE BOIPOCHI
UTOIro 3,0
Ne Kpurepun onieHKHM K NIPaKTHYECKHM 3a1a4aM 5 bamnsl 3a
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KpUTEpUU

OLICHKH
1 | PacummdpoBka Mapku MeTajia MakcumaJjibH
bIil 0aJ11 —
1,0
Bepno pacmmdpoBana Mapka MeTayuia 1,0
Mapka Merayuia pacmmdpoBaHa ¢ HE3HAYMTEIBHON OIMMOKON 0,5
HeBepHo pacmmdpoBana mapka Meraiia 0
2 OnpenesieHne cBOMCTB, MEXAHMYECKHX XapPAKTEPUCTHK CILIaBa MakcumajibH
bIil 0aJ11 —
1,0
BepHo ompezenensl cBOMCTBA CIsIaBa 1,0
BepHo onpeienieHpl MEXaHHUECKUE XapaKTEPUCTHKH CIUIaBa 0,5
HesepHo onpezenensl CBOWCTBA, MEXaHUYECKHE XapaKTEPUCTUKU 0
CIIaBa
3 YcTHOE 00bsICHEHHE TPAKTHYECKOT0 3aIaHUs MakcuMaJbH
blil 0aJ11 —
1,0
- 00BsICHEHUE 33/1aHUS TIOCIIEAOBATENBHO, CBSI3HO, JIOTUYHO, BEIBOT 1,0
apryMeHTHPOBaH U 000CHOBAH; MPABUJIBHO M OOCTOSTENBHO AAETCS
OTBET (OTBETHI) HA CONYTCTBYIOUIME BOIIPOC (BOIPOCHI)
- HE3HAUUTEJIbHO HAapyIlIeHa MOCIeI0BAaTEIbHOCTD, TOTUKA O0BICHEHUS 0,5
3aJJaHMs, BBIBOJBI APTYMEHTUPOBAHBI 1 0OOCHOBAHBI; CTYIEHT
UCIIBITHIBACT HE3HAUMTENbHBIC 3aTPYAHEHUS, OTBeYas Ha
COITYTCTBYIOIIME BOIPOCHI
- 3HAQUUTEIbHO HapyIlleHa MOCIe0BaTEIbHOCTD, JIOTHUKA OObSICHEHUS 0
3a/1aHus (CTYIEHT HE MOXET OOBSICHUThH, KAKMM 00pa3oM MpUIIeN K
PELLIEHHIO 3a/1aHus ), BBIBO/IBI HE MOT'YT CUMTAThHCS
apryMEHTHPOBaHHBIMU ¥ 00OCHOBAaHHBIMH, CTYJICHT HCIIBITHIBACT
3HAYMUTENbHbIE 3aTPYAHEHUS], OTBEYasi Ha COMYTCTBYIONINE BOIPOCHI
HUTOI'O 3,0
Ne KpuTtepuu onieHKH K NPaKTHYECKUM 3a/1ayam 6 Bamer 3a
KpUTEPUH
OILICHKH
1 | Pacmm¢ppoBka Mapku MeTas1a MaxkcumaibH
plii 0aaa — 0,75
0aJI0B
BepHo pacmindpoBana mapka meraia 0,75
Mapka meramia pacuiM(poBaHa C HE3HAYUTEIbHOM OMMOKON 0,4
HeBepHo pacmmdpoBana mapka Meraia 0
2 OnpeneneHue rpyninbl MeTaJuIa M0 KA4YeCTBY MakcumaJibH
pIil 0ay1 — 0,75
0aJI0B
BepHo ompezeneHa rpynna Metajia 1o KauecTBY 0,75
['pynna MeTtana no Ka4yecTBy oIpejesieHa ¢ He3HAYUTENIbHOM omnOKon 0,4
HeBepHo onpeesneHa rpynna MeTajuia o KayecTBy 0
3 Crnioco0 u3roToBjieHus CIIABa MaxkcumajibH
bl 0aaa — 0,75
0aJi1I0B
BepHo onpeneneH crocod M3roTOBIICHUS CIUIaBa 0,75
Crioco6 W3roToOBIEHUS CIIJIaBa OMPE/EICH C HE3HAYNTEIIHbHOU OMIMOKOM 0,4

22




HeepHo onpeneneH crniocod N3roTOBICHUS CIIJIaBa 0

4 YcTHOE 00bsICHEHHE TPAKTHYECKOT0 32/1aHUSA MakcumajibH
bIi 0211 — 0,75
0aJIlI0B
- 00BSICHEHHE 3aJaHUs OCIEA0BATEIBLHO, CBI3HO, IOTHYHO, BHIBO/I 0,75

apryMEHTHUPOBaH U 000CHOBAH; MPABWJIBHO M OOCTOSTEIBHO HaeTCs
OTBET (OTBETHI) HA COMYTCTBYIOIIME BOMPOC (BOIPOCHI)

- HE3HAYUTEJILHO HapyIlleHa [10CIe10BaTeIbHOCTD, JOTMKA OOBbICHEHUS 0,4
3aJJaHMs, BBIBO/IbI APT'YMEHTUPOBAHbI 1 00OCHOBAHbI; CTYIEHT
HCIBITHIBAET HE3HAUNTENBHBIE 3aTPYAHEHNUS, OTBEYas Ha
COIIYTCTBYIOLIME BOIPOCHI

- 3HAYUTEJILHO HAPYILIEHA MOCJIEeI0BATEIbHOCTb, JIOTHKA O0bSICHEHUS 0
3a/1aHus (CTYICHT HE MOXET OOBSICHUTDH, KAKMM 00pa3oM MpUIIes K
PELICHUIO 3a/1aHMs1), BBIBOJBI HE MOT'YT CUUTAThCS
apryMEeHTHPOBAHHBIMU U 0OOCHOBAHHBIMU; CTYACHT HCIBITHIBACT
3HAYMUTEJIbHBIE 3aTPYTHEHUsI, OTBEYAsl HA COMYTCTBYIOIINE BOIIPOCHI

UTOro 3,0

1.4. MarepnanbHO-TeXHHYECKOE odecneyeHue NI NpoBeJIeHUs
NPOMEeKYTOYHOM aTTecTalun
ATTecTanus npoBOAUTCS B TaOOPATOPUU MaTEPUATIOBEACHHUS.

1.5. VY4eOHO-MeTOoaM4Yeckoe W HH(POpPMaAIMOHHOEe o0ecmedyeHue JIs
NpoBeAeHUs MPOMEKYTOUHOM aTTecTanun
OcHoBHbBIE Y4eOHbIe U3TaHUSA
1. MarepuanioBeieHue u TexHOJOTHs MaTepuanoB. B 2 4. Yacte 1 : yueOHHK Jyis
cpennero npodeccruonansHoro oopazosanus / I'. I1. ®erucos [u Ap.] ; mox penaximeii I
[1. ®etucoBa. — 8-¢ u3x., nepepad. u qon. — Mocksa : UznarensctBo IOpaiit, 2020. —
386 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09896-9. — Texer :
anektponHsiii // IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/456355
2. MarepuanoBefieHle U TexHosuoruss matepuanoB. B 2 u. Yacte 2 : yuyeOHHMK is
cpennero npodeccuonansHoro oopazosanus / I'. 1. detucos [u ap.] ; mox penakuuei I
1. ®etnucoBa. — 8-e m31., mepepad. u qon. — Mocksa : M3narensctBo FOpaiit, 2020. —
389 c. — (IlpodeccumonanpHoe obpazoBanue). — ISBN 978-5-534-09897-6. — Tekcr :
sanextponusii // DBC I0paiit [caiit]. — URL: https://urait.ru/bcode/456356
3. Ilnomkun, B. B. MarepuanoBenenue: y4yeOHUK JUIsl CpeHEro npogecCuOHATbHOTO
obpazoBanus / B. B. [Tnomkun. — 3-e u3j., nepepad. u gon. — Mocka: M3gaTenbcTBo
HOpaiit, 2021. — 463 c. — (IIpodeccuonanpHoe obOpazoBanme). — ISBN 978-5-534-
02459-3. — Tekcrt: anexrponnsiii / DBC HOpaiir [caiir]. — URL: https://urait.ru/
JlonosiHuTE/IbHBIE YYeOHbIe U3IaHNSA
4. TypeeBa, M. A. MeraminoBegeHue: MakKpo- U MHUKPOCTPYKTYPbl JTUTEHHBIX
ATIOMUHHUEBBIX CIJIABOB: Yy4yeOHOEe TmocoOue JUisi CpeaHero mpodecCHOHAIBHOTO

oOpazoBanusi/ M. A.T'ypeeBa, B.B. Opuunnukos, W.H.Manakos. — 2-¢ wu3a.,
nepepab. u gon. — MockBa: MsmarensctBo  IOpaiit, 2021.— 254c¢. —
(ITpopeccuonanpHoe  obpazoBanue). —  ISBN 978-5-534-11002-9. —  Tekcr:

sanektponnsiii // IBC FOpaiit [caiit]. — URL: https://urait.ru/

5. 'ypeeBa, M. A. MeTanoBeieHHe CBApKU AJIIOMHUHHUEBBIX CILIABOB: y4eOHOE TTOCoOue
Ul cpenHero npodeccuonansHoro oopazoBanus / M. A. I'ypeea, B. B. OBunHHUKOB,
B. U. Psa3anneB. — 2-e¢ usza. — MockBa: UsnmarensctBo IOpaiit, 2021. — 243 c. —
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https://urait.ru/bcode/456356
https://urait.ru/%20�bcode/470071

(ITpodeccuonanvuoe  obOpazomanue). —  ISBN 978-5-534-11484-3. —  Tekcr:
sanextponusiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/

HuTepHeT-pecypehl

14. academia-moscow.ru. — MatepuanoBejicHue (3JESKTPOHHOES TPUIIOKCHHE).

15. http://www.materialscience.ru/~ Martepuanoseneane| TKM| Cpapka| becriatho
ckaudatb| JIekiuu| YueOHUK.

16. http://catalog.iot.ru/— Karanor o6pa3oBaTe/IbHBIX PeCypCOB B ceTu MHTepHeT.

17. pedagog-kniga.net/17638-materialovedenie-laboratornyj-praktikum-e-n....—
MarepuanoseaeHue. JIabopaTopHBIi MPAKTUKYM.

18. Bce o marepuanax u matepuanoeaennn// Materiall.ru: URL: http://materiall.ru/..

19. Marepuanoseneuue // Material Science Group: URL: www.materialscience.ru..

20. IlmatkoB B.. Jlutepatypa mo Marepuanam u marepuaioBencHuio// Materialu.com.:
URL:http://materialu-adam.blogspot.com/.

21. Caiir TUTSt CTYJICHTOB u npenoaaBaTeneit// twirpx.com: URL:
http://www.twirpx.com/files/machinery/material.

MeTtoauyeckune peKOMeHAANNH J1JIs1 00YYAKIIUXCS 110 OCBOCHH IO THCIUTITHHBI

14. MeTtoanueckue yka3aHus Jjisl 00yJarolUXCsl 1O BRIMIOJHEHUIO TPAKTUYECKUX PadoT.
15. Meroaudeckue ykazaHus Uil OOyYarOlIMXCSl 1O  BBIMOJHEHUIO  3aJIaHUM
CaMOCTOSTEIBHON paOOTHI.
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