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1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.

Ju—

Lenbto kypca siBisieTcss GOPMUPOBAHUE Y CTYIEHTOB IEJIOCTHOTO (PyHIaMEHTAIBHOTO MUPOBO33PEHHSI HA CBOMCTBA
MaTepUalioB KakK CJICJCTBUEC OCOOCHHOCTEH UX CTPYKTYPhI U XMMHUYECKOT'O COCTaBa, [TOJIY4aeMbIX B PE3yIIbTaTe
oTpeeIEHHOI TEXHOIOTHH IIPOU3BOJICTBA, @ TAK)KE CBSA3b CBOIMCTB C XapaKTCPHCTHKAMH JIEMEHTOB 000pYIOBaHUS.
OcHOBHas 3a/1a4a Kypca COCTOHT B PHOOPETEHUH CTYICHTAMH TEOPETUIECKUAX U TPAKTHUECKUX 3HAHUN B 00JIaCTH
MaTepUallOBEICHUsI, TEXHOJIOTHI MOy4YeHus: 1 00pabOTKH, a TaKKe MPUMEHEHHUS] KOHCTPYKIIMOHHBIX Y€PHBIX U IIBETHBIX
METaJJIOB H CIIABOB, KOMIIO3UTOB M 3JICKTPOTEXHUUYCCKHUX MPOBOIHHKOBBIX CILIABOB, HONYIIPOBOIHUKOBBIX,
JUDJICKTPUUECKUX U MATHUTHBIX MaTepPHajoB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | b1.B.JIB.07
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Tpe6onamm K IIpe,[IBapHTeJILHOﬁ NOoAT0OTOBKE 06yqa10merocn:

2.1.1

OcHOBBI 00ecCITeueHHsT KauecTBa

2.1.2

[IpouzBoacTBeHHAs MPAKTHKA (TEXHOIOTUIECKas IPAKTHKA)

2.13

CpeI[CTBa 1 METOABI YIIPABJICHUA Ka4€CTBOM

2.14

Teopm{ ABTOMATUYCCKOI'O YIIPABJICHUA U YIIPABJICHUEC TEXHUYCCKUMU CUCTEMaMU

2.1.5

MaremMaTnyeckoe MOACIUPOBAHUC CUCTEM U ITPOLCCCOB

2.1.6

TeOpeTI/I‘ICCKaH MCEXaHHKa

2.1.7

WmxenepHas rpaduka

2.1.8

MeTo1bl UCTIBITAHUN KOMIIO3UTHBIX KOHCTPYKLIUN

2.2

JMCHUMIIMHBI U IPAKTUKH, JI1 KOTOPBIX OCBOEHHE JTAHHOH JUCHHMILUIMHBI (MOIYJ15) HEOOXOAMMO KaK
npeallecTBYOLIEE:

2.2.1

NHHOBaIMOHHBINA MEHEHKMEHT

222

Ksamumerpus

223

IIpon3BoCTBEHHBI MEHEI)KMEHT

224

VYrpapineHue mpoeKTaMu

225

3amuTa BBITYCKHOHN KBaTH(UKALUOHHOM paboThl, BKIIOYas TIOATOTOBKY K MPOIEAYPe 3alIUTh U HIPOLEAyPY 3alIUThI

226

HOI[FOTOBKa K caa4de v cava rocyJapCTBEHHOT'O DK3aMEHa

227

IIpownsBoacTBeHHAS IpaKTHKA (IPEIAUIUIOMHAS IIPAKTHKA)

228

W3mepenne n anamu3 3¢ GEeKTHBHOCTH M Ka4ecTBa

229

Texuomorus pa3pa60TKI/I TCXHHUYCCKUX PCTIIaMCHTOB

3. KOMIIETEHIIMA OBYYAIOIIEI'OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHU U CHUIIJINHBI

(MOJYJIST)

IIK-1: Cnoco0eH NpoBOAUTL aHAJIM3 KA4eCTBA ChIPbSl 1 MATEPHAJIOB, 101y (padpHKAaTOB U KOMILICKTYIOLIMX H3/1eaHil

IIK-1.2: OuennBaeT BIHsIHHE KA4YeCTBA MATEPHAJIOB, CHIPbS, M0Jy()adpHKaTOB HA KA4eCTBO rOTOBOI NPOAYKIIMH

B pesyibTate 0CBOCHHS JUCHUILUINHBI 00y4alOIMiics 10/KeH

3.1

3HaTb:

3.1.1

Kpucrammiueckoe cTpoeHre MeTauioB. [ledexTsl KpHcTamios.

3.1.2

OCHOBHBIE ITOJOKESHHUS TCOPUHN KpUCTAJIIIU3AIIHUHU. TexHomoruu TMOJIYUCHHS MOJIUKPUCTAIIIIMYCCKOTO CIINTKA U
MOHOKPHUCTAJIOB. JINTBE METAIITIOB M CIUTABOB.
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MexaHH4YecKHe CBOMCTBA M METOMIBI UX HCCIICIOBAHMS.

3.14

O0pabOTKy METaJUIOB AaBJICHHEM, PE3aHHEM; CBAPKY METAIUIOB

3.1.5

TepMuuecKyro, XUMUKO-TEPMUUECKYIO U Ae(hOpPMAIIMOHHO-TEPMUYECKYI0 00pabOTKy METaJIOB U CILIaBOB.

3.1.6

BricokosHepreTHueckre BUAB 00pabOTKH.

3.1.7

CranM U cruiaBbl HA OCHOBE JKejie3a

3.1.8

ANMIOMHHUN U €ro cruiaBel. Mellb U €€ CIUIaBhI.

3.1.9

TexnHomoruu NOJIY4YCHHA TOJIMMEPOB, PE3WH, KEpAMHUKH, CTCKJId, KOMIIO3UIIMUOHHBIX MATCPHAJTIOB.

3.1.10

SHCKTpOTGXHI/I‘{CCKI/Ie MaTcpHraJibl: MMOJUMCEPHBIC; PE3UHOBLIC, KEPAMUUYCCKHUE,; CTCKIIAHHBIC; HA OCHOBE CJIFOIBI,
LTEJITKOJIO3bI; KOMITIO3UIITUOHHBIC

3.2

YmMmeTh:
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OCYHICCTBJIATH BLI60p Marcpuajia U TEXHOJIOTHIO €0 ITOJYUYCHUA U O6pa60TI(I/I B COOTBETCTBUU C TEXHUYCCKUM 3aJaHUEM;

322

JUTS U3TOTOBJICHUS U3JICJIUS MCTIOIB30BaTh TEXHOJIOTHYECKHE CBOMCTBA Martcepuaia;




3.2.3 | mpu SKCIUTyaTaIK M3EJIUS yIUTHIBATh 3aBUCHMOCTD CBOICTB MaTepHana OT Pa3iIMYHbIX IapaMeTPoB (IIPH TEIIOBOM,
3JIEKTPOMAarHUTHOM, MEXaHHYECKOM M XUMUYECKOM BO3/ICHCTBUH, BIAXKHOCTH CPEJIbI).
3.3 | Biagers:
3.3.1 | HaBBIKAMU B UCCIEOBAaHUU KOHCTPYKIMOHHBIX, YICKTPOMArHUTHBIX U TEIUIO(QU3NIECKIX CBOHCTB MaTEepHAIIOB;
3.3.2 | HaBBIKaMH B pabOTE CO CIIPAaBOYHBIMHU H3AHUSIMH (CBOOOIHO OPHEHTHPOBATHCSA B MAPKUPOBKE, KJIACCU(HIKALIIH U
MIPUMEHEHNN MaTepUaNoB, a TaKKe crocobax nux o0paboTku 1
3.3.3 | nonyueHus;
3.3.4 | o003HaUCHNEM U €MHUIIAMH U3MEPEHUS XapaKTePHUCTHK;
4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MOAYJIST)
Kon HaunmeHoBaHue pa3iesioB U TeM /BH/ 3aHATHS/ Cemectp / Yacos
3aHATHSA Kvype
Paznen 1. CtpoeHue MeTa110B
1.1 DopMUpOBaHUE CTPYKTYPbl METAJUIOB U CILIABOB IIPU IIEPBUYHON 8 2
KkpucTayuu3anuu /Jlex/
1.2 Juddysnonnsie npoueccs B MeTaiu1ax u crasax /I1p/ 8 2
Pazneu 2. lehpopmanus u pa3pyuienne TBepabIX Tes
2.1 [Tnactuueckast neopmarys MeTauIoB U cIu1aBoB /JIex/ 8 2
2.2 ITnactrueckast neopmariis MeTaJuIoB u citasos /I1p/ 8 2
23 Bnmsnne HarpeBa Ha CTPYKTYpy U CBOHMCTBA AedopMupoBaHHOTO MeTaya /TIp/ 8 2
2.4 Bnmsane HarpeBa Ha CTPYKTYpY U cBOMcTBa neopMupoBanHoro Meramia /Cp/ 8 2
Pazgen 3. Mexannyeckue CBOiicTBa MeTAJLIIOB U CILJIABOB
3.1 CriocoOb1 ynpoyHeHUsT MeTaIIoB /JIek/ 8 2
3.2 Crioco0b1 ynipounenust metaiioB /I1p/ 8 2
33 CriocoOb! ynpouHeHus criaBoB /Cp/ 8 8
34 CriocoOb! ynpouHeHus criaBoB /Cp/ 8 2
Pa3nen 4. KoHCTPYKIMOHHBIE METAJLJIBI H CIJIABBI
4.1 XKeneso u ero cruaesl /JIex/ 8 2
4.2 Cranu: Kinaccu(uKanys, MapKupoBKa 1 pumenenue /I1p/ 8 2
43 Juarpamma xene3o - nemeHTur /I1p/ 8 2
4.4 Uyrynsl; Oenble, cepble, BHICOKOIPOUYHbIE, KoBKue /Cp/ 8 8
Pa3nen S. Teopusi TepMuyeckoii 00padoTKu
5.1 JuarpaMma H30TepMHUYIECKOTO IIPeBpalieHust aycTeHura /Jlex/ 8 2
52 INosepxnocTHas 3akanka /IIp/ 8
53 Buns! Tepmudeckoit 00pabOTKH: OTXKHUT, 3aKajka, OTIYCK, HopManu3anus /I1p/ 8 2
54 XUMHUKO-TepMHIUYecKast 00paboTKa: IleMeHTaIus1, a30THPOBaHUE, 8 10
HuTpoueMeHTtauus /Cp/
Pa3znen 6. Ctaiau u cnuiaBbl CHENMAILHOTO HA3HAYEHUS
6.1 BrnusHue nerupyronmx KOMIOHEHTOB Ha IpeBpalleHue, cBoicTBa cranei /JIex/ 8 2
6.2 Cranu, ycToiuuBsle TpoTuB Kopposuu /I1p/ 8 2
6.3 ZKaponpounsie cranu u crnassl /T1p/ 8 2
6.4 H3HococToiikue cranu u crnassl /Cp/ 8 10
6.5 WHcTpyMeHTansHbIe U OBICTpOpexyIIHe cTany /JIex/ 8
6.6 Teepapie crutassl /Ip/ 8 2
6.7 [TammoBounble cruiassl /Cp/ 8 10
Paznen 7. Mexanndeckue CBOICTBA M METObI HX HCCJICJOBAHUS.
7.1 HccnenoBanne MeXaHMYECKUX CBOMCTB METAJIOB U CIUIaBoB /JIek/ 8 2
Pazpen 8. DiekTrporexHn4yeckne MaTepuabl
8.1 Martepuaibl BBICOKOH 3JICKTPHUIECKOM PBOAUMOCTH /JIek/ 8 2
8.2 Jwnexrpuxu /Cp/ 8 10
8.3 [Tnactmaccsl: TepMOIIaCTHYHbIE, TEPMOPEAKTUBHBIC, Ta30HaNONHEHHEIE. /T1p/ 8
8.4 TeXHOIOTHs IPUTOTOBJICHHUS PE3UHOBBIX cMecel U pOpMOOOpa3oBaHuUs AeTalei U3 8 8
pe3unsl /Tp/
8.5 Brustaue ycioBuii SKCIuTyaTanuu Ha cBoicTBa pe3nHsl /Cp/ 8 10




Pa3nen 9. JlerupoBaHHble CTAJIM M CIUIABBI. AJIIOMUHMI U ero cmiaBbl. Meab u
ee CIJIaBbl. JJIEKTPOTEXHUYECKHE MATEPUAJIbI.

9.1 HccnenoBaHue TEIIOBBIX U AJICKTPHYECKUX CBOMCTB MPOBOAHUKOBBIX 8 4
Mmatepuainos /T1p/

9.2 HccnenoBanue 3MeKTPUUECKUX CBOMCTB TBEPIBIX M TBEPACIOIINX 8 10
Jmanextpukos /Cp/

93 HccnenoBanre MarHUTHBIX CBOMCTB MarHUTOMSTKHX MaTepuanos /Cp/ 8 10

9.4 /DKk3ameHn/ 8 36

5. OHEHOYHBIE CPEJCTBA

5.1. Bonpocsl /i1 CAMOKOHTPOJIA M TeKYIIel aTTecTalluu

1. B ueM cymHOCTb MeTaJuInuecKoil MeskaToMHOM cBA3K? Kak cka3bIBaeTCs XapaKkTep MEKaTOMHOM CBsI3M Ha CBOMCTBaX MeTayLIoB?
2. KakoBBI 0COOEHHOCTH KPHCTAJUTMIECKOTO CTPOSHHS TEJ IO CPAaBHEHHMIO ¢ aMOp(hHEIM cTpoeHneM? [lepednciinTe OCHOBHEIEC THITHI
KPHUCTAJUTMYECKHX PEIICTOK METAJUIOB U JaWTe UX XapaKTEPUCTHKY.

3. Uro Takoe aHM30TPOMHs CBOICTB METAJIOB U B 4eM ee (hu3uueckas cymHocTs? [IpuBeanTe npakTuyeckue IpruMepsl
aHHM30TPOIHHU CBOWCTB B MeTaJlIax.

4. B yeM oTiMuHMe KPUCTAIIIMUECKOTO CTPOSHUS PEATIbHBIX METANIOB OT CTPOEHUS UJEAIbHON KPUCTAIUINYECKOM peleTku?
Ha3zoBuTe BUIBI HECOBEPIICHCTB KPUCTAINIECKOTO CTPOCHHS METAJLIOB U JIaiiTe UX KPAaTKYIO XapaKTepUCTHKy. YTo Takoe
Jquciokanuu? Kak BIHSIOT HECOBEPIIEHCTBA KPUCTAIITNUECKOTO CTPOSHHUS HAa CBOMCTBA METAIIOB?

5. TloueMy POYHOCTE peaJbHBIX METAIUIOB BO MHOTO Pa3 HIDKE TEOPETHIECKON MMPOYHOCTH HIICaTbHBIX KPHCTAIUTHYECKHUX TET?
KakoBsI myTH MOBEIIIEHUS THIPOYHOCTH METAJLIOB?

JlaiiTe XapaKTepHCTHKY PacIUIaBI€HHOTO COCTOSIHUSI METAIJIOB C TOUKHU 3pEHHsI 0COOEHHOCTEH B3aUMHOTO PacION0KEHHs aTOMOB.
2. Kak nmporcxoauT nporiecc KpucTalTH3aluy METaJUIOB U3 PacIuIaBIeHHOro cocTosiHus? Kak oOpasyeTcst 3epHHCTOE CTpOESHHE
MeTaintoB? YTo Takoe AEHIPUTHI U KAKOB MEXaHU3M 00pa30BaHMS ICHAPHUTHOTO CTPOCHHUS METAIIOB?

7. KaxoBa sHEpreTudeckas CymHOCTb Ipolecca kpucraum3anuu? Kak oObsCHUTD IPoIiece KPUCTAIUTN3AIMHY C TTO3UINI
HEpaBEHCTBAa YPOBHEIl CBOOOAHON SHEPTUH METANIa B PACILUIaBICHHOM M TBEPAOM COCTOSHUM?

8. KakoBa 3aBHCHMOCTB CKOPOCTH 3apO’KACHHS U POCTA KPHUCTAJUIOB OT CTENEHH IepeoxinaxaeHns1? OOBsICHITE Ha OCHOBE 3TON
3aBUCHMOCTH IPHYUHY 00pa30BaHIS JINTHIX METAJUIOB C KPYIHBIM H MEIIKUM 3epHOM. KakoB MEXaHM3M IIaCTHIECKOH
nedopmanuu B MeTayuiax? Kakoe BiIusiHHE OKa3bIBaeT IlacTudeckas AedopMmaiys Ha cTpyKTypy Metamia? Kakue usmMeHeHust
HPETEPIIEBAOT IIPU 3TOM 3€pHa U OJIOKM MO3aH4HOM CTPYKTYpbI? Kak n3MeHseTcst Konu4aecTBo Auciokaui? Kakue n3MeHeHus
[IpeTepIEeBacT YIHEPIETUUECKOE COCTOSTHIE MeTajuia?

9. Kak Bnuser ruiactudeckas aedopmariys Ha GH3UKO-MexaHn4ecKkune cBoiictBa Metanna? Uro takoe Haksen? IlosicHuTe, KakoBa
B3aMMOCBSI3b MEX1y U3 MCHEHUEM CBOHCTB 16(DOPMUPOBAHHOTO METAIIIA U M3MECHEHUEM €TI0 CTPOCHUSL.

10. Kakoe BnusiHEE OKa3bIBacT MOBBIIICHHE TEMIIEPATYPhl Ha CTPOSHHE W CBOICTBA IUIACTUYECKH Ae(hOPMHUPOBAHHOTO MeTaa?
[Noscaute hU3MUECKyIO CYITHOCTH ABICHHUH BO3BpaTa (OTABIXA) M peKpUCTAIIH3AINH. UTO TaKoe PeKPUCTAIIIH3ALUSI 00pabOTKU 1
cobuparenbHas pekpucramuzamnusa’? Jlaiite omnpeaeneHue nopora pekpucTaaIn3anuy. YTo Takoe JuarpaMMBbl COCTOSHUS U B 4eM
3aKJII0YAETCsl UX MpaKTudeckoe 3HadeHue? Ilepeynciure U pa3bsCHUTE OCHOBHBIE METOABI HOCTPOEHHUS TUArpPaMM COCTOSIHUSL.

11. HauepTtuTe auarpaMmy COCTOSHHS ABOWHBIX CIITIABOB, KOMIOHEHTHI KOTOPHIX MTOJTHOCTHIO HEPACTBOPUMEI B TBEPAOM COCTOSTHUH.
PaccMotpuTe npolece KpUCTAIHM3AINY B JOIBTEKTHUECKUX, IBTEKTHYECKUX U 3a3BTEKTUYECKUX CIUIAaBaXx.

12. HauepTuTe AuarpaMmy COCTOSIHHS ABOMHBIX CIIJIABOB, KOMIOHEHTHI KOTOPBIX HEOIPAHUUEHHO PACTBOPUMBI B TBEPJOM
COCTOSIHUH, YKaXHTe, KAKUM (ha3aM COOTBETCTBYET Kakaas 007IacTh auarpammel. Onpenenure B KakoM-ITHOO cIitaBe coctaB (a3 u
KOJIMYECTBCHHOE COOTHOIICHHUE (ha3 IIPH OIPEICIICHHON TeMIIepaType.

13. Ha npuMepe 1uarpaMMbl COCTOSIHUS IS CTy4asi HEOTPAaHUYEHHON B3aMMHOM PacTBOPUMOCTU KOMIIOHEHTOB B TBEPAOM
COCTOSTHMHY PACCMOTPHTE M OOBSICHUTE CYIIHOCTh POIIecca ICHAPUTHON JTHKBALIUH.

14. Ha npumMepe muarpaMMBI COCTOSIHUS [UIS CTydasi TOJTHOH HEpacTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSHUH PACCMOTPHUTE
U 00BSICHUTE CYLTHOCTH IIPOIIeCcCa JIMKBAIMH 10 YJETHHOMY BeCy.

15. B uem 3akmiroyaeTcs Npolece 30HAIbHOM IMKBALMY B CIIIaBax?

16. Hageptute muarpaMMy COCTOSIHHS CIUTaBOB, KOMITOHEHTHI KOTOPBIX MMEIOT OTPAaHHICHHYIO PACTBOPHMOCTD B TBEPIAOM
COCTOSIHHH, ¥ PACCMOTPHTE MIPOLECCHl KPUCTAIUIH3ALNH CINIABOB PA3JIIHOTO COCTABA.

17. HauepTuTe AuarpaMmy COCTOSHHS CIIIIaBOB, KOMIOHEHTHI KOTOPBIX 00pa3yloT XMMUYECKHE COeTUHEHUS, U PACCMOTpPUTE
HPOLECCHl KPUCTATIM3ALUH CIJIABOB Pa3IMYHOIO COCTABA.

18. HauepTtuTe auarpaMmy COCTOSHHS CIIIABOB, KOMIOHEHTH! KOTOPBIX HCIIBITHIBAIOT NOMUMOP(HBIE IPEBPAIIEHHS, 1 PACCMOTPHUTE
MPOLECCHl KPUCTAUIH3ALUY CITIABOB Pa3IHYHOTO COCTABA.

19. KakoBa B3aMMOCBSI3b MEXY XapaKTepPOM AUArpaMM COCTOSIHUS U (PU3HKO-MEXaHUUECKHMHU CBOWCTBaMU criaBoB? Hauepture
CXEMAaTHYEeCKHe THarpaMMBI, TOSCHSIONIHE 3Ty B3aNMOCBA3b. UTO Takoe KOHCTPYKIIMOHHAS MTPOoYHOCTh? Kaknmu
XapaKTEepPUCTUKAMHU OHa OIIpeAemsIeTcs?

20. OxapakTepu3yiTe Takue KpUTepUH IPOYHOCTH, KaK Mpeel IPOYHOCTH (BPEMEHHOE CONPOTUBIIEHHE), TPEEI TEKYUECTH,
TBEpAOCTh. KakoBBI METO/IBI ONpENieNIeHHs THX XapakTepucTuk? Urto Takoe xkecTkocTh MeTayuia? Kak oHa oneHnBaercs?

21. Yro Ttakoe HafexKHOCTh? JaliTe XapaKTepUCTUKY TaKUX IIapaMeTPOB HAJIe)KHOCTH, KaK TPEUIMHOCTOMKOCTb, yIapHasl BSI3KOCTb,
KpHUTHUYECKask TeMIIepaTypa XpyNKOCTH (TeMIepaTypHBIN IIOPOT XJIaJHOIOMKOCTH). Kakumu MeToaMu OIEHUBAIOTCS 3TU
napameTpbi?

22. Yt0 Takoe I0ATOBEYHOCTH MaTeprana? PackpoiiTe CMBICK IIOHATHIH JOJTOBEYHOCTH U pabOTOCIIOCOOHOCTH M31enuid. KakoBs
TUIIMYHBIC IPUIHUHBI TOTEPU pabOTOCTIOCOOHOCTH METAJUNIMYECKIX M3ETINH 1 OCHOBHBIE KPHUTEPHH JOJITOBEYHOCTH?

23. KakuM CBOWMCTBOM XapaKTepHu3yeTcs JOITOBEYHOCTh METAJUIMUECKUX M3eNUI IPpH HUKINYEeCKUX Harpy3kax? [laiite
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BBIHOCIIUBOCTH?

24. HauepTuTe 110 NaMsITH AUarpaMMy COCTOSIHHS JKEJIE30-1IEMEHTUT C COXPAHEHHEM HPHHATHIX OyKBEHHBIX 0003HAUCHUH U
yKa3aHHEM BCEX XapaKTepHBIX TEMIIepaTyp M KoHIeHTparmid. O003HaubTe Ha TUarpamMMe Bee (Gasbl M CTPYKTYpPHBIE COCTABIISIOIINE,
HIPUCYTCTBYIOIINE B KOXKAOH 00JIaCTH, U YKaXKUTE, KAKOMY MPEBPAIICHUIO IPH HATPEBE U OXJIAXKICHUH COOTBETCTBYET KaXkaast
JIMHUS JUarPaMMBI.

25. Kak xnaccuuuupyroTest xKene30yTriIepoANCTbIE CIUIABBI 110 COCTaBY M CTpyKType? Kakylo cTpyKTypy UMEIOT JO3BTEKTOHHEIE,
OBTEKTOMIHBIC U 3a3BTEKTOUIHBIE cTai? Kakyio CTpyKTypy NMEIOT TOBTEKTHYECKHE, IBTEKTHUECKHE U 3a9BTEKTHIECKHIE TyTYHBI?
Kakue mpenensl KOHIEHTPAIUK YTIepOoaa CBOMCTBEHHBI KAy 10! TPYIIIe EPEeUUCICHHBIX CIIIIaBOB?

26. [lepeunicnuTe NOCTOSIHHBIE IPUMECH, BXOJAIIUE B COCTAB JKENE30YTIIEPOJUCTBIX CIIIABOB, M YKAXXUTE HCTOUHUKU HX
nocTymieHus. Kakoe BIsHHE OKa3bIBAIOT 3TH IPHMECH Ha CBOHCTBA JKeJIe30yTIIEPOIHUCTHIX cIutaBoB? KakoBa 3aBHCHMOCTD
MEXaHNYECKHX CBOUCTB KEIe30yTIEPOAUCTHIX CIUIaBOB OT COACPKaHUS B HUX yriepona?

27. Kak knaccupuuupyroTces yrilepoAuCThIe CTaIM U Kak OHU Mapkupytotcst o [OCT?

28. KakoBbI 001aCTH TPUMEHEHHUS! YIIICPOANCTBIX CTalell o01ero Ha3HaueHus?

29. B geM 3aKiIi04aroTCsl 0COOCHHOCTH COCTaBa aBTOMATHBIX CTaJICH M KaK OH BISIET HAa 00pabaThIBaeMOCTh pe3aHHeM?

30. B uem 3akirouaercs paziaudue cTaOMIBHOM U METacTaOUIBHON THUarpaMM COCTOSIHUS XKeIe30yTIepOAUCThIX cIutaBoB? KakoBs
yCIIOBUSI KPHCTAIUTU3ALUH CIIIABOB, ONUCHIBAEMBIX AUArpaMMOM Ka)KJ0ro THma?

31. Kakyto CTpyKTypy UMEIOT Cepble YyT'YHBI B 3aBHCHMOCTH OT THIIAa METANIMYECKOW OCHOBBI? Ha30BUTE YCIIOBHS MOTyIeHHS
cephIx ayryHoB. Kak mapkupyrotcs cepsie ayryHsl 1o OCT? B uem 3akirouaercst TepMudeckas 00paboTka CTam 1 KaKoBO €€
HazHaueHue?

32. Kakue npeBpaleHus: COBEPUIAIOTCS B CTANIAX C Pa3IMYHBIM COAEPKAHUEM yrieposa npu HarpeBe? KakoB MexaHH3M
00pa3zoBaHUsI aycTeHUTa U3 (PEepPUTOIIEMEHTUTHON cMecH?

33. KakoBa ¢usndeckas mpupoa pocTa ayCTEHUTHOTO 3epHa IIpH Harpese? B uem mpakTudeckoe 3HaUCHUE BEIMYMHBI 3epHA
ctanu? YUro Takoe neperpes U mepexor?

34. Kak BbIOpaTh TeMITepaTypy HarpeBa IpH 3aKalike U3ACIIHid U3 JJO3BTEKTOUTHOMN, SBTCKTOUTHON U 3a9BTEKTOUIHOM cTamn?

35. Yto Takoe NPOKAITMBAEMOCTh CTAIN U Kakue (akTopsl Ha Hee BIAOT? [logeMy BaykHA BBICOKAs ITPOKAIMBAEMOCTh?

36. Ilepeuncnute neeKThl, BOSHUKAIONINE B CTABHBIX U3ETUAX NPH 3aKkanke. Kak yMeHbIIUTh OMaCHOCTh UX BO3HUKHOBEHHUS?
37. IlepeunicnuTe BaKHEWIINE BUABI 3aKaNKu. B yeM mpenMylIlecTBa 1 HEAOCTATKH KaXKA0ro Buaa?

38. Jlns uero mpuMeHseTCs MOBEPXHOCTHAS 3aKajika CTaJbHBIX u3aennii? HazoBuTe BaykHeHIIMEe METOIbI TOBEPXHOCTHOM 3aKaIKH
U PaCCKaXKUTE O CIIOCO0ax UX OCYIIECTBICHUSL.

39. KakoBbl (pu3nueckne 0OCHOBBI HOBEPXHOCTHOMN 3aKAJIKH C WHAYKIIMOHHBIM HarpeBOM TOKOM BBICOKO# yacToThl? Kak usmensercs
CTPYKTYpa IO CEUYCHHIO 3aKaJICHHOTO METAJUTIYECKOTO M3/ICNHUS B 3aBUCHMOCTH OT ITapaMeTpOB MHIYKI[OHHOTO Harpena?
[IpuBenuTe THIMYHBIE IPIMEPHI HCTIOIB30BAaHUS JAaHHOTO BH/A 3aKAJIKH.

40. Kak ocymiecTBisieTcs 3aKalika ¢ ra3orjiaMeHHbIM HarpeBoM? B kakux ciiyyasx ee 00bIYHO IPUMEHSIOT?

41. Kak BnusieT 1a3epHbIi HarpeB pa3InyHOI MOIIHOCTH Ha CTPYKTYpy MeTanna? [y Kakux u3feauil pEKOMEHAYETCsl 3aKaKa C
JIa3€pHBIM HarpeBom?

42. KaxoBa 11ens 00paboTku cranu xojaogaoM? Pacckaxkure o cmocode oCcymecTBISHUs ATOH ONepalui U Pa3bsICHUTE (PU3UUECKYIO
CYIIHOCTb.

43. KakoBo Ha3Ha4YeHHUE OTIyCKa 3aKaJeHHOW cTann? Kakne BUABI OTIyCKa CYIIECTBYIOT M B KaKUX CIIydasx OHH IpHMeHsroTcs? B
YeM MPHUHIUIHATIBHOE PA3INn4Ynie XUMUKO-TEPMUUECKOH 1 TepMIdecKoi 00paboTkn?

44. Yro takoe uemenranus? Kakosa ee nens? Kakue cranu u uzznenus oObIYHO moaBepraroT ueMenraun? Kakas repmudeckas
00paboTKa pUMEHsIeTCs 110CIIe IEMEHTALMHN, KaKoBa ee 11eb? KakoBbl CTpYKTypa U CBOMcTBa cTanu mocie neMeHranun? Kakue
CYIIECTBYIOT CITIOCOOBI IIEMEHTALIUH, B YEM HX CYTh?

45. Yro Takoe a30THPOBaHKE, KakoBa ero 1enb? Kakue cramyu u u3genus HoABepraoT 00bIMHO a3oTupoBanuio? Ilepeunciute
HOCJIeZI0BaTEIbHbIE ONEPALMU PUHIUITHAILHOH TEXHOJIOTHY U3TOTOBIICHUS (00pabOTKM) a30THPOBAHHBIX U3enuid. M3noxure
CYIIIHOCTh OCHOBHBIX CITOCOOOB a30THPOBAHUSI.

46. B uem cyts nmanuposanus? Kak ono ocymectsisiercs? Kakue cBoiicTBa IproOpETaeT CTaib Hocie uaHnpoBanus? Kakossl
IperMyIIecTBa U HEOCTATKU 3TOr0 METO/1a 10 CPAaBHEHHIO C LIEMEHTaIlel U a30TUpOBaHUuEeM?

47. B uem 3axmouaercs: OopupoBanne? KakoBbl criocoObl ero ocyniectrieHus? KakoBsl cBolicTBa 6oprpoBaHHOH cTaiu? B kakux
CITy4asx IelIeco00pa3Ho MPUMEHSTh 3TOT METO XUMHKO-TepMHIECKOH 00paboTK?

48. Iepeuncnure pacnpocTpaHEHHbIE CIOCOOB! UG (PY3HNOHHOTO HACHIMIEHHS CTAIN MeTaIaMu. KakoBbI XapakTepHBIe CBOHCTBA
U37eNni 1oCiIe HACBIILEHHS UX OBEPXHOCTH Pa3IMYHbIMU MeTasnamu? [IpuBenute npuMeps! HCIONIb30BaHUS ITHX BUIOB
00paboTKH.

49. Ha3oBuTe COBpEMEHHBIE METO/1bI OIYUYEHUSI U3HOCOCTOMKUX MOKPBITUI IOMUMO TPAJULIMOHHON XUMUKO-TEPMUYECKOM
00paboTku. KakoBbl OCHOBHBIE TOCTOMHCTBA ATUX METOJ0B. KakoBbI cBOiicTBa M3/1€MMI C TAKUMH MOKPHITUSMU?

50. Kakoii mpuHIMI IUIa3MEHHOTO HAaHECEHUs! MOKPhITHH? KakoBbI Ii1aBHbIE 00J1aCTH IPUMEHEHHS 3TOH TEXHOJIOTHU?

51. B geM cyTb npoliecca XUMHIECKOTO OCAXKICHHUS MTOKPHITHA U3 Ta30Boit (ha3e? Kakne mokpsITHS 00BI9HO ocaxnaroT? KakoBsl
CBOMCTBA M3JEIHH C TAKMMH MOKPBHITHAMH?

52. B ueM cyTb npolecca BakyyMHOT0 HOHHO-IIIa3MEHHOTO HaNblIeHUs MOKPbITUi? Kakumu crioco6aMu 0HO ocyIecTBiseTcs?
Kaxkue n3nenns 00padaTeBaloT IpeMMyIIECTBEHHO 3THM MeTonoM? Kak B pe3ynbpTaTe U3MEHSIETCs HX U3HOCOCTOHKOCTR? Kak
BIIMAIOT PA3IIMYHbIE 3JIEMEHTHI HA TOJIOKEHNE KPUTHUECKUX TOUEK )kene3a? B gacTHOCTH, KaKOBO BIMSTHHAC HUKEIS, XpOMa,
MonubJeHa, Mapraiua, KpeMHUsI, Bolb(ppama, BaHausl, TATaHa?

53. Kakue nerupyromue 3JeMeHTbI 3HAYUTEIBHO MOBBIMIAIOT IPOYHOCTD (heppPHUTa, HE CHIXKAsI BMECTE C TE€M €T0 INIACTUYHOCTH?
54. Kak moapa3enstoTcs JIeTHpyroNie 3JIEMEHTHI B CTaJIM 110 CBOEMY B3aMMOJICHCTBHIO ¢ yrireponoM? Ha3oBute BakHeHIIHE
KapOHI000pa3yIOMue HIEMEHTHI, PACIIONOKHB UX B PsJ 10 YOBIBAHUIO IPOYHOCTH 00pa3yeMbIX kapOuaoB. [IpuBeanuTe mpruMepsl
HanboJee pacIpoCTPaHEHHBIX HEKapOUI000pa3yIoIUX 2J1EMEHTOB.

55. IlepednciuTe JIETUPYIONIHE IEMEHTHI, HaHOOJIee 3HAYNTEIHHO MOBBIIIAIOIINE YCTOHYHUBOCTD IIEPEOXJIAKICHHOTO aycTeHuTa. B
YeM MPaKTUYecKast IEHHOCTh TAKHUX AJIEMEHTOB?

56. Kakoe BnusiHME OKa3bIBAIOT JIETUPYIOIIUE SIEMEHTHI Ha MOJN0KEeHHEe MapTeHCUTHON Toukn? OOBSICHUTE B3aUMOCBSI3b MEXKLY




9THUM BIUSIHUEM U KOJTHYECTBOM OCTATOYHOTO ayCTEHUTA B 3aKaJICHHOI CTaH.

57. Ha3oBuTe 3JI€MEHTHI, PE3KO MOHIKAIONIME CKIOHHOCTb K POCTY 3€pHa aycTeHuTa IpH Harpese. OObsCHUTE MEXaHU3M JeHCTBHS
3THX HJIEMEHTOB.

58. B ueM 3akmo9aeTcs MOJIOKHUTEIFHOE BO3ICHCTBIE JISTUPYIOMINX JIEMEHTOB Ha IIPOLECCHI OTIMYCKA 3aKaJICHHbIX CTalei?

59. Kak knaccuuiupyoTcs IeTHpoBaHHbIE CTAM 110 Ha3HAYEHUI0?

60. KakoBbI TpUHIMITEI MAPKUPOBKH JIETMPOBAaHHBIX cTajei? Brimummre U3 ydeOHUKA HECKOJIBKO MAapOK JISTHPOBAHHBIX CTAJICH U
OTIpeNIeNUTe 10 HUM HX cocTaB. Pacimdpyiite cocras cnemyromux Mapok cramu: 30XMIOA, 4X9C2, 18X2H4BA, XI'3CB.

61. YeM pa3znu9aroTca MEXaHHUECKHE CBOMCTBA JIETHPOBAHHBIX M HEJIETHPOBAHHBIX KOHCTPYKIIMOHHBIX cTanei? Kakue aneMeHTs
HauboJee 4acTo MPUMEHSIOTCA AJsl IETHPOBAHUS KOHCTPYKLIMOHHBIX cTanei? KakoBa posb 9THX 21€MEHTOB?

62. B yem 3akimovaeTcsi Mpupojia OTITYCKHON XPYNKOCTH KOHCTPYKITMOHHBIX cTaleii? KakoBbl clIocOObI ee ycTpaHeHHs?

63. Ha xakue TpynIsl 0 Ha3HAUYCHHUIO IOIPA3IEISIOTCS JIETHPOBAHHBIC KOHCTPYKIIMOHHbIE CTAIIN?

64. Ins kakux yclnoBuil paboTsI IPUMEHSIOTCA IIeMeHTyeMble cTanu? [IpuBenuTe ABe-TpU MapKH IIEMEHTYEMBIX CTallel, Ha3HaubTe
PEXUMBI UX LIEMEHTAIMH | TIOCIIEAYIOIIeH TepMUIECKOi 00padoTKH.

65. Inst Kakux ycIIoBHi pabOTHI MPUMEHSIOTCA yirydmmaeMble cranu? Yro takoe ymyumenne? [IpuBenure nBe-Tpu Mapku
yIIy4IIaeMbIX CTaneil 1 Ha3HaubTe PEKUMBI UX TEPMUUECKOIT 00pabOTKH.

66. KakoBbI cr1iocoObI CO371aHMsI BBICOKOTIPOYHBIX KOHCTPYKIIMOHHBIX CTaJICH?

67. Kakue (akTopsl BIUSIOT Ha CBAPUBACMOCTD CTAITH?

68. Ilepeuncnute TpeOOBAaHHUS K CTPOUTEIBHBIM CTaIsAM. KakuMu 3J1eMEHTaMH OHH JISTHPYIOTCS?

69. Ilepeuncnute TpeOOBaHHA K MPYKUHHBIM CTAIISIM, IPUBEJUTE BE-TPU MapKU 3THX CTajel U Ha3HAUbTe PEXKUMBI TEPMHUECKOH
00paboTKH.

70. KakoB cocTaB MapHKOIOAIINITHAKOBEIX cTanei? OObICHUTE Ha3HAYEeHHE TePMUIECKoi 00paboTkH 3THX cranei. Ha xakue
TPy 10 HA3HAYEHHIO OAPA3ICISIOTCS HHCTPYMEHTAIbHBIE CTaTH?

71. Kakue TpeGoBaHMs NPEABIBISIIOTCS K CTAISAM AJIsL PEXKYIIEr0 HHCTPyMEHTa?

Kakwe sneMeHTBI HanboJiee 9acTo BXOAT B HX COCTaB M KaKOH TepMHUYECKOl 00paboTke oHM moBepratorcs? Jlaiite 000CHOBaHME
MPUMEHSIEMBIM PeKIMaM TePMHUYECKOH 00pabOTKH 1 OOBSICHUTE POJIb JIETHPYIOIINX SIEMEHTOB.

72. JlaiiTe XapaKTepUCTHKY ObICTpOpexXylMx craneil. O0bscHUTe, Onarogaps 4eMy JOCTUTAeTCs BRICOKAsk KPACHOCTOMKOCTD ATHX
craneii. [laiire 000CHOBaHNE NIPHUMEHAEMOMY PEXHUMY TEPMUYECKOH 00pabOTKH.

73. Kakue TpeOoBaHUS IPEIBIBIIFOTCS K CTAAM JUTS H3MEPHUTEIHHOTO HHCTPYMEHTA. 3a CUET Yero pealn3yloTcs 3TH TpeOoBaHMUs?
74. Kaxk xnaccupuIupyoTCs MTAaMIOBBIE CTaNIH, KaKie TpeOOBaHMA K HUM MpeAbsaBisiioTca? [laliTe 000CHOBaHUE MPUMEHSIEMBIM
pexRNMaM TepMUUECKON 00pabOTKH M OOBSICHUTE POJIb JISTUPYIOLIMX 3JIeMEHTOB. [IpuBequTe ABE-TpH MapKH ITAMIIOBBIX CTallei.
75. Yto Takoe TBepbIe CIUIABHI, KAKOBO NX Ha3HAUCHHE M CBOIMCTBA, KAKUMH CIIoco0aMu oHM pousBoasTcs? [Ipusenure qee-Tpu
MapKH TBEPABIX CIUIABOB M pacIIuQpyiiTe Nx cocTas. [IpuBeanTe mpuMepsl OKaTMHOCTONKIX cTaneid. Kakne nerupyromue
3JIEMEHTHI 00eCTIeunBalOT BBICOKYIO OKaTMHOCTOMKOCTh U KaKOBa MPUPOJA BO3AEHCTBUS ITUX HIIEMEHTOB?

76. Kakue XxapakTepHCTHKH SBIISETCS ONPENENAIONIMU B )KapONPOYHBIX cTasaX? Kakue Kiacchl »aponpoYHbIX cTanen
cymecTByioT? KakoB ux cocTaB, CTpPyKTypa M TeMIIepaTypHBIe IIpeaensl npuMeHeHns? Jlaiite XapaKTepUCTHKY XKapOIPOTHBIX
CILUIABOB HA HUKEJIEBOI OCHOBE.

77. Yem obecnieurBaeTCsl BBICOKOE CONPOTHUBIIEHHE KOPPO3UU Hep KaBeroluxX cranei? Kakue kimaccel HepikaBelomux craneit
CYIIECTBYIOT, KAKOB HX COCTaB, CTPYKTypa M 00J1acTh IPUMEHCHUS?

78. Uem obecnieunBaeTCs BBICOKOE CONPOTHUBIEHUE H3HOCY B M3HOCOCTOMKHX CTANISAX ayCTEHHTHOTO U IIEPIUTHOTO KIacCOB?

79. [laiiTe XapaKTepUCTHUKY CILIAaBOB C OCOOEHHOCTSIMH TEILUIOBOTO paciuupeHusi. KakoBbl 001acTH MPUMEHEHUS 3TUX CIIaBOB?

80. Kakas xapakTepHCTHKa SIBISETCS ONPEENIONEed B MArHUTOMATKHX crtaBax? Kak 10CTHraloTcs onTHUMallbHbIe 3HAUYEHUS 3TOH
xapaxrepuctuku? [IpuBeaure mprMepsl MATHUTOMSATKHX CIUIaBOB.

81. Kaxas xapakTepHCTHKa SBIISCTCS OMpeIeNSIonel B MarHUTOTBEPAbIX CIUIaBaX M KaK JOCTUIAIOTCS ONTHMANIbHBIC 3HAUCHUS
9T0i1 Xapakrepuctuku? IlpuBeaure mpuMepsl MAarHUTOTBEPBIX CILIABOB.

82. [IpuBenuTe MpUMEpHl HEMarHUTHBIX CTaJeH M 9yTryYHOB. UTO JIEKUT B OCHOBE MONIYYCHUS TAKUX MaTCPHAIOB?

83. KaxuM myTem obecrieanBaeTCst BRICOKas 3JIEKTPOIIPOBOAHOCTS B IPOBOJHUKOBBIX MaTepranax? Hazosure Hanbomee
pacmpocTpaHeHHbIE TPOBOJHUKOBBIE MaTEepUAITbl U AaliTe UX XapaKTEePUCTHUKY.

84. Iepeunciure HanbosIee pacpoCTPaHESHHBIE PEOCTaTHBIE CIUIABBL. YeM 00BSCHACTCS BBICOKOE AIIEKTPUUECKOE COIPOTHBICHHE
3THX ciIaBoB?Kakne MaTepraisl Ha3bIBAlOT KOMITO3HIIMOHHEIMI? B 4eM 3akirouaeTcst 0cOOCHHOCTh UX CTPOCHUS?

85. Ha uem ocHOBaHa Kinaccu(pUKanus KOMIIO3HIMOHHBIX MaTepHaNoB?

86. Kakue TpeboBaHMs IPEABSBIAIOTCS K KOMIIOHEHTaM KOMITO3UIIMOHHBIX MaTepHaoB?

87. Ot xakux (haKTOpOB 3aBUCAT MEXaHHYECKHE CBOWCTBA (B YACTHOCTH, TPOYHOCTD) KOMITO3HIIHOHHBIX MAaTEPHAIOB?

88. Kaxue KOMIIOHEHTHI HCTIONB3YIOT OOBIYHO IS METAJUTMYECKUX KOMIIO3UIIMOHHBIX MaTepHaIoB?

89. KakoBpI npeuMyIecTBa METAUIMYECKUX KOMIO3ULMOHHBIX MAaTEpHAIOB MO CPAaBHEHHIO ¢ OOBIYHBIM MeTasuioM? Yem oHM
00yCIIOBJICHBI?

90. KakoBa HOMEHKJIATypa U3EIIHH, H3TOTaBINBAEMBIX U3 METAIUINIECKIX KOMITO3HIIHOHHBIX MAaTePHAIOB?

5.2. TeMbl NHCbMEHHBIX PA0OT (KOHTPOJIBHBIX U KYPCOBBIX padoT, pedepaTos)

y4eOHBIM IUTAHOM HE MPEyCMOTPEHO

5.3. OneHouHbIe CPeACTBA 1/l IPOMEKYTOYHOM aTTecTaluu

1.MerTasyutel 1 HEMETAJUTH KaK XMMHYECKHE SIEMEHTH M (QH3WIEeCKUe U XMMHUIECKHE BEIIECTBA.
2.Tunsl cBs3€il B MeTaLIaX U HEMETAJUIAX.

3.Kpucrann u KpucTananyeckas pemerka.

4.CucteMbl M XapaKTEPUCTHKH KPUCTAIIMIECKUX PEIIETOK.

5.AHM30TpONNS ¥ MOIUMOP(HHU3M KPUCTAIIIOB M MOJIUKPHUCTAIIIOB.

6.leexThl peaabHBIX KPUCTAILIOB.

7.CtpoeHHe HEMETAIIMYECKUX MaTePHAIOB.

8. TepMogrHAMUYECKHE YCIOBUS KPUCTAIITU3AIUH.




9.'oMoreHHast U TeTepOreHHAast KPUCTALTH3ALUSL.

10.®opMa KpHCTAILUIOB, CTPOEHHUE CIIUTKA.

11.ITomy4eHre MOHOKPHCTAJLIOB M aMOP(HBIX METAIIIOB.

12.ITnactraeckast aeopMarist MOHOKPHUCTAJIIOB M HONUKPUCTANIMYESCKUX MaTePHATIOB.
13./IedopmManinoHHOE YIIPOUHEHHE U pa3pylIeHHe MaTepHaoB.

14.BnustHue Temnepartypsl Ha Ie)OpMUPOBAHHOE COCTOSTHHE MaTepPHaIIOB.

15.Bimsiaue macTideckon aeopMannuy Ha CTPYKTYpPY U CBOWCTBA MaTepHAJIOB.
16.ITonsTHe O CIIaBe, XapaKTep B3aHMOICHCTBHSA KOMIOHEHTOB B CILIABaX.
17.OcHOBHBIE M IPOMEXYTOYHBIE (ha3bl B CILIaBaX.

18.IToHsTHE O IUAarpamMMe COCTOSHHUSI CIUTABOB, IMIPABHIIO (ha3 H OTPE3KOB.

19.JluarpaMMsl COCTOSIHUS € IIOJHOM HEPaCTBOPUMOCTBIO U HEOIPAaHUUYEHHOM PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM

COCTOSIHUU.

ZO.HI/IanaMMH COCTOSAHHUA C OFpaHH‘IeHHOﬁ PaCcTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH U C 06p8.30BaHI/I€M

XAMHYECKOTO COCTNHEHHS. 21.CBs13p quarpamMm COCTOSIHUSL CO CBOMCTBaMHU CILJIABOB.
22.MexaHU4YECKHE CBOMCTBA MaTepHAIIOB.

23.®U3UKO-XMMUUECKHE, TEXHOJIOTHYECKUE U IKCILTyaTallHOHHbIE CBOMCTBA MaTepHAaOB.
24.KoM1ioHeHTHI, a3kl U CTPYKTYPHBIE COCTABIIAIONINE THATPAMMEI <OKETIE30-yTIEePOI».
25.Knaccudukarms 1 MapKUpOBKa YTIICPOAUCTHIX CTaJIeH.

26.JlerupoBaHHbIE CTad U UX MapKUPOBKA.

27 .Knaccudukanust 1 MapKupoBKa YyTyHOB.

28.I'paduTHEIE UyTYHBI, CTPYKTYpa, CBOWCTBA.

29.IlpeBpalueHus B CTalIl IpH HATpeBe.

30.IIpeBpaleHue B CTany NP OXJIAXKICHHUH.

31.0Txur crany, 3aKajika CTaju, OTIYCK CTaJH.

32.TepmomexaHudeckas 00pabOTKa METAIIMIECKUX CIIIIABOB.

33.00mas XxapakTepuCTHKa MPOLECCOB XUMHUKO-TEPMHUYECKOH 00paboTKH.

34 IlemeHTanMs ¥ a30THPOBAHHUE CTAJICH.

35.HurponemenTanus crajied, nupGy3noHHOE HACHIIIEHNE METAIUIAMU B HEMETaJJIAMHU.
36.KoHCTpyKIIMOHHAS IPOYHOCTH MaTEPUAIIOB.

37.MeTob! MOBBIIIEHUS KOHCTPYKIIMOHHOM MPOYHOCTH MaTEPUAIIOB.

38.YriiepoaucThie U JIETMPOBAHHBIE CTAIM C BHICOKHMU MTOKA3aTESIMU CTATUYECKOHN U IUKJINYECKOM TPOYHOCTH.
39.Cranu ¢ yny4meHHOH 00padaThIBAEMOCTBIO PE3aHUEM, METAJUITUIECKHE MAaTEPHAITBI C BBICOKOH ITaCTHYHOCTBIO.
40.Cranu 171st CBapKH, jKeJIe30yTIepOAUCThIE TUTEHHBIE CIIIaBHI.

41.Matepuainsl A5 PeXYIMX U MEPUTENbHBIX HHCTPYMEHTOB.

42 Matepuais! 11t 1e(hOpMUPYIONINX HHCTPYMEHTOB.
43 . Koppo3uOHHO-CTOIKIE MaTepHabI.

44 .2Kapocroiikue MaTepHallbl.
45.KaporpouHsie MaTepuaibl.

46.CruiaBel Ha OCHOBE aJIIOMUHUS.

47.CrutaBsl Ha OCHOBE MEJIH.
48.CniaBbl Ha OCHOBE THUTaHA.

49.00m1as XapakTeprCcTHKa TIaCTMAcCC.

50.TepMmomnnacTHYHbIE TIACTMACCHI.

51.TepMopeaKkTUBHbIE MIACTMACCHI.

52.0061mas XapakTepUCTHKa KOMIIO3UITUOHHBIX MaTePHAJIOB.
53.Metamndeckrue KOMIO3ULUOHHBIE MATEPUAIbL.
54.TlonmumepHBIE U KEpaMUYECKHE KOMIIO3ULIMOHHBIE MaTepHabl.
55./lucnepcHo-yIpOYHEHHbIE KOMIIO3UIIMOHHbBIE MaTEPUAITBI.
56.B0on0KHUCTBIE KOMIIO3UIIMOHHBIE MATEPUAIIBL.

6. YHEBHO-METOJNYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOYJIA)

6.1. Pexomenayemas Jquteparypa

6.1.1. OcHoBHasi JuTEpaTypa

ABTOpLI, COCTaBUTEIIN

3ariaBue

I/I3£laTeJ'IBCTBO, rona, 3J1. aaApecC

JI1.1 |Macanckuii O. A. ,
Kazakos B. C. ,
Toxmun A. M. ,
Cseunnkona JI. A. ,
AcrtagneBa E. A.

MarepuasoBeicHHE U TEXHOJIOIHH KOHCTPYKIIMOHHBIX
MaTepHalioB: y4eOHOE TToco0ue

Kpacnosipck: Cubupckuii
(benepaibHbI YHHBEPCUTET,
2015
http://biblioclub.ru/index.php?
page=book&id=435698

6.1.2. JlonosiHuTEIBHAS JIUTEPATypa

| ABTOpLI, COCTaBUTCIIN

3araBue

UznatenscTBO, TOM, 3I1. aapec




ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOA, 2J1. aapec

JI2.1 |Tapudynmun @. A., MartepuanoBeeHue U TEXHOIOIUs KOHCTPYKIUOHHBIX Kasansb : 3naTenscTBO
Aronos P. 111I. , MaTepHualoB: y4yeOHOe mocobue KHUTY, 2013
Kunskos B. B http://biblioclub.ru/index.php?

page=book&id=258639

6.2. [lepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UnTepHet"

6.2.1 IlepeyeHb NporpaMMHOro odecrneveHust

6.3.1.1 | Open Offfice

6.2.2 IlepevyeHb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | http://www.consultant.ru/ CrpaBounast nmpaBoBas cuctema «Koncynprantllnrocy.

6.3.2.2 | sdo.tiei.ru - DnexTponHas nHGpOpMaLHOHHO-00pa3zoBaTenbHas cpena(DO0C)

6.3.2.3 | http://biblioclub.ru/ 9BC «YHuBepcuterckas dubanoreka online»

6.3.2.4 | http://library.tiei.ru/ - SJIEKTPOHHA AL HAYYHO-OBPA30OBATEJIbHA 1 BUBJIMOTEKA

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JJUCIMIIJIMHBI (MOY JIS)

7.1 | CnennanbHble HOMEIICHUSI IPECTABIAIOT COO0W yueOHbIe ay JUTOPUH JUTs POBEACHHMS 3aHATHH JIEKIIMOHHOTO THIIA,
3aHATHH CEMUHAPCKOT0 THIA, KYPCOBOTO IIPOSKTHPOBAHUS (BBIOIHEHHS KYPCOBBIX padoT), TPyNIOBBIX U
WHIUBHIYIBHBIX KOHCYJIBTAIINH, TEKYIIIETro KOHTPOJIS M IPOMEKYTOTHON aTTECTAllNH, a TAKKe TOMEIICHHUS IS
CaMOCTOATEIFHON PaOOThI U MOMEIICHHUS VI XPAaHEHUS U MPOGHUIAKTUIECKOT0 00CITyKHUBaHHUA YIeOHOTr0 000py 10BaHHUSI.
CrenMaibHbIC TOMEIICHUS YKOMIUICKTOBAHbI CIICIINAIM3UPOBAHHON MEOEIIBI0 U TEXHUYECKUMH CPEACTBAMH 00yUeHHU,
CITy>KaIllMH JUTS TIPECTaBICHAs yaeOHO! HH(pOpMaIMy 00IbIIol ayauTopru. {Js mpoBeaeHNs 3aHATHH JIEKIIHOHHOTO
THUIIA TIpeJUIaTaloTcss HaOOPHI AEMOHCTPAIIMOHHOTO 000pYIOBaHUS U YIeOHO-HATIISHBIX TI0COOMHi, 0OecneYnBaromue
TEeMaTHYECKUE WUTIOCTPALMK, COOTBETCTBYIOIINE IPUMEPHBIM IIPOrpaMMaM JAUCLUILUINH (MOAYJei ), pabounM yueOHbIM
IporpaMMmam AUCHUIUINH (Moayieit). [lomemneHus Ui caMOCTOSITENIbHOM PaboThl 00YYAIOIIMXCsl OCHAIICHBI
KOMITBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO ITOJKITIOYEHIS K ceTH «IHTepHeT» 1 00ecnedeHreM TOCTyIa B 3JEKTPOHHYIO
HH()OPMALMOHHO - 00pPa30BaTENBHYIO CPEY.

8. METOAUWYECKHUE YKA3AHUSA 1JI1 OBYYAIOIIUXCS IO OCBOEHUIO U KPUTEPUSAM OLIEHUBAHUSA
OCBOEHUA JTUCIIMITJIMHBI (MOY JIST)

OOy4atonMcs HeOOX0IMMO TIOMHHTb, YTO Ka4€CTBO MOJTyYEHHOT0 00pa30BaHUs B HEMAJIOW CTEIICHH 3aBUCHUT OT aKTUBHOMN POJIH
caMoro o0ydarorerocst B yaeOHOM mporecce. OOyJaronuiAcs JODKEeH OBITh HalleleH Ha MaKCHMAJIBHOE YCBOGHHE TI01aBacMOT0
JIEKTOPOM MaTepHasIa, MOCJIe JIEKIUHU U BO BPeMs CIICIIMAIEHO OPTaHU3YEMbIX HHANBUIYaIbHBIX BCTPEY OH MOXKET 3a1aTh JIEKTOPY
MHTEPECYIOLIHE €ro BOIPOCHI.

JIeKIMOHHBIE 3aHATHS COCTaBILSIIOT OCHOBY TEOPETHUECKOT0 00Y4EHHUS U JOJDKHBI JaBaTh CUCTEMaTH3MPOBAHHbBIE OCHOBBI 3HAHUH
0 TUCHUIUTHHE, PACKPHIBATh COCTOSHNE W TIEPCIEKTUBEI Pa3BUTHS COOTBETCTBYIOIIEH 001aCTH HayKH, KOHIIEHTPUPOBATh BHUMAaHHUE
-00yuaronuxcs Ha HanboJiee CII0KHBIX U Y3TI0BBIX BOIIPOCaX, CTUMYIHPOBATh UX AKTUBHYIO [TO3HABATENIBHYIO JESTEIbHOCTD H
C110co0CTBOBATH (POPMHUPOBAHHUIO TBOPUECKOTO MBIIUICHUS.

I'maBHast 3agava JISKIIMOHHOTO Kypca - chOpMHUPOBATE Y 00yJaroNIUXCs CHCTEMHOE MIPEACTaBICHHE 00 H3ydacMOM IIpeMeTe,
o0eceunTs YCBOCHHE OYIyIINMH CIICIIMAIIMCTAMH OCHOBOIIOJIATAIOIIETr0 yueOHOTo MaTepuaa, IPHUHIUIIOB U 3aKOHOMEPHOCTEH
Pa3BUTHS COOTBETCTBYIOLIEH HAyYHO-PAKTHYECKON 00JIaCTH, a TAK)Ke METOZ0B IPUMEHEHUSI TIOJIyYEHHBIX 3HAHWUI, YMEHUH 1
HaBBIKOB.

OcHoBHbIe QyHkIun dekimii: 1. [lozHaBaTenpHO-00y4atomnias; 2. PazsuBaromas; 3. OpHeHTHPYOIIe-HaNpaBisIomasi; 4.
AxrtuBu3upymomias; 5. Bociutarensnas; 6. Opranusytomast; 7. HHGOpPMaIIMOHHASL.

BrInosiHeHHe MPaKTHYECKNX 3aJaHUH CITY>KUT BaKHBIM CBSI3YIOIMM 3BEHOM MEX]y TEOPETHUECKUM OCBOCHUEM JaHHOW
JVCITUIDIMHBI ¥ IPIMEHEHUEM €€ TIOJIOKCHUH Ha pakTHKe. OHH CIIOCOOCTBYIOT Pa3BUTHIO CAMOCTOSTEIEHOCTH 00YYarOIIIXCS,
6oJtee aKTUBHOMY OCBOCHHIO YIEOHOTO MaTepHaa, sIBISIOTCS BAXHON IPEIIOCEUTKON (OPMUPOBaHHS TPO(ECCHOHATIBHBIX KAa4eCTB
OyIyIIUX CHELHaIUCTOB.

[TpoBeneHue NPaKTHIECKHUX 3aHATHI HE CBOJIUTCS TOJIBKO K OPraHMYECKOMY JIOTIOJHEHHUIO JEKIIMOHHBIX KypCOB M CAMOCTOSATEIBHOM
paboTs! 0Oygaronmxcs. X BMecTe ¢ TeM CIIeyeT paccMaTpUBaTh Kak BAYKHOE CPEICTBO ITPOBEPKH YCBOCHHS 00YJAIOIINMHUCS TEX
WITH WHBIX TIOJIOKEHUH, 1aBaeMBIX Ha JIEKI[HH, a TAKXKE PEKOMEHyeMOil I H3ydeHus TUTepaTypsl; Kak (hopMa TeKyIero KOHTPOIs
3a OTHOIICHNEM 00y4JaloIKXcs K yueOe, 32 ypOBHEM HX 3HAHMIA, a CIIeJOBATEIBHO, U KaK OIMH M3 BaYKHBIX KAHAJIOB JUIs
CBOEBPEMEHHOTO MOATATHBAHMS OTCTAIONINX 00yJarOIIHXCs.

IIpu moAroTOBKE BaXKHBI HE TOJIBKO CEPhe3Hast TEOPETHIECKast TOJATOTOBKA, HO M yMEHHE OPUCHTHUPOBATHCA B PA3HOOOPA3HBIX
NPaKTHYECKUX CUTYAIUIX, ©KETHEBHO BOSHUKAIOIIHX B €r0 JEATENFHOCTH. DTOMY COCOOCTBYET (popMa 00yUeHHs B BUJIE
HPaKTHYECKUX 3aHATHH. 3a1a4 MPaKTUUECKUX 3aHATHH: 3aKpeIUICHUE U YriayOleHne 3HaH||, NOJydEeHHBIX Ha JICKIUIX U
MPHOOPETEHHBIX B IIPOIECCE CAaMOCTOATENFHOM PabOTHI ¢ yueOHOH IuTepaTypol, GopMHpOBaHUE y 00YJAIOIINXCS YMEHUH U
HABBIKOB pabOTHI C UCXOIHBIMHU JAaHHBIMH, HAYYHOH JINTEPATYPOH U CHeNUaTbHBIMU JOKyMeHTaMH. [IpakTudecKkoMy 3aHATHIO
JIOJDKHO ITPE/IIIECTBOBATh 03HAKOMJICHHE C JICKIIMEH Ha COOTBETCTBYIOIIYIO TEMY M JINTEPaTypOi, yKa3aHHOM B IIAHE 3THX 3aHATHH.
ITpu nmpoBeneHNN y4eOHBIX 3aHATHI 00ECTIEYMBAIOTCS Pa3BUTHE y 00YJAIOMINXCS HABBIKOB KOMAHTHOHM PaOOTHI, MEXIIMIHOCTHON
KOMMYHUKAIUH, TPHHATHS PEIICHNH, THASPCKUX KauecTB (BKIFOYas IPH HEOOXOAMMOCTH IIPOBEICHHE HHTEPAKTUBHBIX JICKIINHA,
TPYIIOBBIX AUCKYCCHH, POJIEBBIX U, TPEHHHIOB, aHAJIN3 CUTYallMii 1 MMUTALIOHHBIX MOJIENIEH, TperoiaBaHue JUCIUTUIMH
(Monyuieii) B popMe KypcoB, COCTaBICHHBIX Ha OCHOBE PE3yJIbTaTOB HAYYHBIX MCCIEA0BAHUH, IPOBOAUMBIX OpPraHU3aLMEH, B TOM
YHCIIe C yYETOM PEeTHOHAIBHBIX 0COOCHHOCTEN TPOheCcCHOHATBHON NEATENEHOCTH BRITYCKHUKOB U MOTpeOHOCTEH paboTonarerneit).
CamocrosTensHas paboTa MOXKeET OBITh YCIICIIHOI IIPU OIPEIeICHHBIX YCIOBUAX, KOTOpbIe HE00X0IUMO OpraHu3oBats. Ee




MpaBUIbHAS OpPraHU3alKs, BKIIOYAIOIIAs TEXHOJIOTUH 0TOOpa LieNeH, ColepyKaHts, KOHCTPYUPOBAaHU 3aJaHUI M OpTaHU3aIUI0
KOHTPOJISI, CHCTEMATUIHOCTh CAaMOCTOSITEIbHBIX YUEOHBIX 3aHATHH, 1eJIecO00pa3Hoe MTaHUPOBaHNE pab0OYero BpEMEHHU TO3BOJISET
MIPUBUTH CTYJICHTaM YMEHHS U HaBBIKH B OBIIQJICHUH, U3yUSHHUH, YCBOCHUH U CHCTEMATH3aI[K MPHOOpETaeMbIX 3HAHHUI B TPOIIECCE
00yueHHs, TPUBUTH HABBIKY TOBBIIICHUS TPO(PECCHOHANLHOTO YPOBHS B TEUEHUE BCEH TPYJOBOH JIEATENBHOCTH.

J171s KOHTPOJIS 3HAHUM CTYAEHTOB MO JAHHOW AUCIUILIMHE HEOOXOJUMO MPOBOAUTH ONIEPATUBHBIN, pyOEKHBIA M UTOTOBBIH
KOHTPOJIb.

OrnepaTuBHBIN KOHTPOJIb OCYIIECTBIISIETCS ITyTEM IIPOBEICHUS OIPOCOB CTYACHTOB HA CEMUHAPCKUX 3aHATHUAX, IPOBEPKU
BBITOJIHEHHS IPAKTUUECKUX 33aJJaHNH, a TaKkoKe YUeTa BOBJICUSHHOCTH (aKTUBHOCTH) CTYACHTOB NPU 00CYKICHUN MHHU-I0KJIAI0B,
OpraHu3alfy POJICBBIX UTP H T.II.

KoHTpoJIb 32 caMOCTOATETFHOM paboTo# CTYJCHTOB IO KypCy OCYIIECTBIISETCS B ABYX (hopMax: TEKYIIUH KOHTPOIb M HTOTOBBIM.
Py0exHbIi KOHTPOJB (aTTECTaNus) MOIpPa3yMeBaeT MPOBEICHNE TECTUPOBAHUS 110 MPOHACHHBIM pasenaM Kypca. B rectupoBanue
MOTYT OBITh BKJIIOUEHBI TEMBI, IPEAJIOKEHHBIE CTYACHTaM ISl CAMOCTOSITEIbHOM MOATOTOBKH, a TAKKe MPAKTHUECKUE 3aJaHHS.

YpoBeHb chopMUPOBAHHOCTH MPOHECCHOHATHHBIX KOMITETCHIINH KaXKI0TO 00yJaIoerocs: OIEHUBAETCS MO CIEAyIoNIel mKkaie (0T
1 o 5):

1 — He cpaBIAeTCs C BHIIIOJIHEHNEM THIIOBBIX IPO(ECCHOHANBHBIX 33/1a4, HE TIPOSIBIISIET HU OAWH U3 HABBIKOB, BXO/ISIINX B
KOMITETEHIINIO;

2 — He CTIPaBIISETCS C BBITOJHEHNEM TUIIOBBIX IPO(ECCHOHATBHBIX 3aa4, IPOSBISIET OTJCIbHBIC HABBIKH, BXOASIINC B
KOMITETEHIIUIO;

3 — BBINOJIHSAET TUIIOBBIE PO(ECCHOHAIBHBIC 331a4H IIPU KOHCYJIbTAIINOHHON ITOJJICPIKKE: TIOPOTOBBIN (KPUTHUECKUIT) YPOBCHB
TOTOBHOCTH;

4 — caMOCTOATENIBHO BBIMOIHACT THUIIOBBIE MpodeccuoHaIbHbIe 3a1auu. s peleHns HeCTaHAapTHBIX 3a/1a4d TpedyeTcs
KOHCYJbTAllMOHHAs TIOMOILb: IOPOTOBBIi (OMyCTUMBII) YPOBEHb TOTOBHOCTH;

5 — Bce mpodeccHoHaIbHEIE (THITOBBIC ¥ HECTaHJAPTHEIE) IPodecCHOHATBHEIE 33/1a91 BBITTOIHIET CAMOCTOSTEIFHO: ITOBBIIICHHBIH
YpPOBEHb TOTOBHOCTH.

BanbHO-peiiTHTrOBas OLIeHKa IO MPOMEXYTOYHOH aTTecTalli NPOBOAMMOI B hopme dk3aMeHa U (uin) auddHepeHIupoBaHHOTO
3a4eTa BBICTABIAETCS B COOTBETCTBUU CO CIIEAYIOMIEH HIKAION:

50-71 — «yOBIETBOPUTENBHOY;

71-92 — «xopomoy;

92-100 — «OTIUYHON.

Janee npuBOIATCS KPUTEPHUHU OIIEHKH PE3yJIbTaTOB OTBeTOB. Hampumep:

Onenka "OTJIMUHO" craButcs o0ydaroneMycsi, HOKa3aBIIeMy TOBBIIIEHHBIH YPOBECHb TOTOBHOCTH.

Onenka "XOPOILIO" craButcs obydaroiieMycs, OKa3aBLIeMy TOPOTOBbIH (IOMYCTUMBIi) YPOBEHb TOTOBHOCTH.

Ouenka "YJIOBJIETBOPUTEJIBHO" craButcs oOy4aromieMycsi, oKa3aBIeMy MOPOTOBbIH (KPUTHYECKUH) YPOBEHb TOTOBHOCTH.
BanpHO-pedTHHTOBAsI OLICHKA IO IPOMEXYTOUHOH aTTECTAIlNH IIPOBOMMON B (hopMe 3aueTa BHICTABIISIETCS B COOTBETCTBHH CO
CleyIoIIeN NIKaIoM:

51-100 — «3auTeHOM.

Janee npuBOIATCS KPUTEPHUHU OIIEHKH PE3yJIbTaTOB OTBeTOB. Hampumep:

OreHka "3a4TeHO" CTaBUTCS 00ydaromeMycs, MUHIMAIBHO [TOKA3aBIIeMy ITIOPOTOBBIH (KPUTHIECKUH) YPOBEHb TOTOBHOCTH.




