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CTpyKTypa U coep:KaHue TUCHUILIHMHbI

1. Hean u 3a1a4u TUCUMILUIMHBI, €€ MECTO B Y4eOHOM mpouecce

Heap n3yyeHus: AUCHUIUIMHBI ''MaTtepuanoBegeHue” AaTh OyAyLIUM CHeIra-
JIMCTaM MO3HaHUE IPUPOJIbI U CBOMCTB MAaTEPUAIOB, a TAK)KE METOJIOB UX YIIPOUHCHUS
11t Hanbosiee 3pGEeKTHBHOTO MCTIOIB30BAHMS B TEXHUKE.

OCHOBHBIMH 331aYaMH JUCHUILUINHEI SIBISCTCS:

PACKpPBITh (DU3UYECKYIO CYIIHOCTh SIBJICHHUH, MPOUCXOJAIIUX B MaTepuaiax
IIPU BO3JICHCTBUH HAa HUX PA3JIMUYHBIX (PAKTOPOB B YCIOBHUSAX MPOU3BOACTBA M IKCILTY-
aTalliy U UX BIMSHUE HA CBOMCTBA MaTEPUAJIOB;

YCTAHOBHUTH 3aBUCUMOCTBH MEXIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMH MaTe-
pHUaJIoB;

U3YYUTh TEOPHIO U TIPAKTHUKY TEPMHUUYECKOH, XMMHUKO-TEPMHUYECKON 00Opa-
OOTKH;

U3YYUTh OCHOBHBIEC TPYIIIBI COBPEMEHHBIX METAJUIMYECKUX MaTEpPUaTIOB, UX
CBOMCTBa M 00JIACTU NPUMEHEHHUS.

2. Mecto tucuunaudbl B cTpyktype OOII BO. TpeGoBanusi k pe3yJibTaTam
OCBOCHMS COJEPKAHUA AUCUHUIIIMHBI

HucrummHa «MaTtepraioBeIeHue» SBISIETCS YacThio, (OPMHUPYEMOU ydacT-
HUKaMH 00pa30BaTeIbHBIX OTHOIICHHH MTOATOTOBKU CTYJEHTOB 10 HAIIPaBICHUIO TIO/I-
roroBku 23.05.01 HazeMHbIe TPaHCTIOPTHO-TEXHOJIOTUIECKUE CPEACTBA.

OcnoBeiBacTcsa Ha 0Oa3e aucouiuinH: «Dusmkay, «XuMmus», «MaTemaTHkKay,
«HxeHepHas U KOMITbIOTEpHAs Tpadukay.

SIBnsieTcss OCHOBOMW JUIsl M3YyYEHMs] JUCIMIUIMH MPOQPECCHOHAILHOTO IUKIIA U
HAIMCaHUA BBITYCKHON KBATU(PUKAITMOHHON pabOTHI.

3. TpeOoBaHus K pe3yibTATaM OCBOEHUS CONEPKAHUS TUCUUILINHBI

Konx n HaumeHnoBanue Nuaukatopel 10CTHKEHUN [lepeueHb mIaHUPyEMBIX pe3yJibTa-
KOMIIETEHIINH KOMIIETEHIMH (110 peansye- TOB
MOU JUCIUTUIMHE)
OIIK-1 OIIK-1.1. 3HaTh:
Cnocoben craButh u | Mcnonb3yeT 3aKOHBI U METOJBI |3aKOHBI M METOJbI MAaTEMAaTUKH, €CTe-
pelaTe WH)XXEHEPHBIE | MaT€MaTHKHU, €ECTECTBEHHBIX CTBEHHBIX HAYK IIPH PEILIECHUHU IIPO-
U HayyHO-TEXHHMYE- | HayK IpU pelIeHUuU npodeccu- |PpecCuOHANbHbIX 3a/1a4
CKME 337aul B cdepe | OHaIbHBIX 33734 VMeTh:
CBOEH npodeccuo- NPUMEHTh JUISl HUHXEHEPHBIX U
HaJIbHOM  JI€ATEIbHO- Hay4YHO-TEXHHUYECKUX 3ajad B chepe
CTH U HOBBIX MEXIHC- cBOe mpo¢ecCHOHATBLHOU JIeaTeNb-
LHUTTMHAPHBIX HOCTH 3aKOHBI U METO/Ibl MAaTEMATHKH,
HaIlpaBJI€HUN C WuC- €CTECTBEHHBIX HayK
MIOJIb30BAaHUEM  €CTe- Bnagers:
CTBEHHOHAy4YHBIX, Ma- HaBBIKAMH MCIOJb30BaHMUS 3aKOHOB U
TEMaTHYECKHUX U METOZ0B MaT€MAaTHUKH, €CTECTBEHHBIX




TEXHOJOTHYECKUX MO- HayK JUIsl pelIeHUs WHXKEHEPHBIX U
neneit HayYHO-TEXHUYECKHUX 3a7ad B cdepe
cBOel MpohecCHOHATBHOU JeATENb-
HOCTH

4.CTpyKTYypa U COiep:KaHUe IUCIUNINHBI
4.1. O0beM yueOHOM JUCHUILUIUHBI U BUAbI y4e0HOI padoThl

O0beM yacos (3a4. ef1.)

Buj yueoHoii paboTsbi Ounas 3aounas
¢popma ¢popma

OO6mas yueOHasi Harpy3Ka (Bcero) 108 108
(3.0 3au.em) | (2.0 3a4. en.)

Oo0s3aTeqibHAsE ayIMTOPHAsA y4yeOHasi Harpyska (Bcero) B TOM 51 12

qucje:

Jlexum 34 8

CemuHapcKue 3aHsITUS - -

[IpakTUyeckue 3aHATUS - 4

JlaGopaTopHbIie pabOThI 17 0

Kypcosast pabota (KypcoBoOii TpOEKT) - -

Hpyrue dbopMbl 1 METOABI OpPTaHU3AlMK 00pPa30BaTENBHOTO TIpoIlecca - -

(pacwmno-epaqbuttecxue pa607’l’Zbl, cpynnoevie OuCKyccuu, poJiesovle

uecpbol, mperuHe, KOMnovlomepHsvle CUMYIAYUU, UHMEPAKMUBHblE JIEKYUU,

cemurnapel, anaius 0enosuvix cumyauuﬁ u mn)

CamocrosiTesibHas padoTa cTyaeHTa (BCero) 57 96

dopma arrecTanus IK3aMeH 9K3aMeH

4.2 Coaep:xaHue pa3iejaoB IUCHUNINHBI

Tema 1. Kpucramimueckoe CTpoO€HUE METAIIIOB.

OOmiasi xapakTepucTUKa M CTPYKTYpHBIE METObl HCCIEJOBAaHMSI METaJUIOB.
ATOMHO — KpUCTaJZIMYECKasi CTPYKTypa MeTayioB. JedeKTbl KpucTalandyeckon pe-
LIETKU METAJIIOB.

Tema 2. ®opMupoBaHUE CTPYKTYPHI METAJIIOB IIPH KPUCTAIIIU3ALUY.

DHEpPreTUYecKre yCJIOBHUS Ipolecca KpUcTaUM3anuu. MexaHu3m mporecca
kpucraumzanuu. dopma kpuctammueckux oodpazoBanuil. Ctpoenue ciutka. [pe-
BpAILEHUS B TBEPJAOM COCTOSIHUU. AJIIIOTPOITHUS.

Tema 3. CtpoeHue CriiaBoB.

@da3pl U CTPYKTYpa B METAJUIMYECKUX CILUIaBax. TBepJble pacTBOPbI. XUMUYE-
CKHME COCITMHEHUS.

Tema 4. ®opMupoBaHHe CTPYKTYpPHI CIIABOB MPU KPUCTAIUIAZAIUU.

[IpaBuno ($a3. DxcrnepuMeHTaIbHOE MOCTPOEHUE auarpamm cocrosinus. [lpa-
BUJIO OTpE3KOB. JlmarpaMma COCTOSIHUSI CIUIAaBOB, OOpa3yIOLIMX HEOTPAaHWYEHHBIE
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TBEpAbIE pacTBOpbI. /luarpamMmma COCTOSIHHSI CIIaBOB, OOpPa3yIOIIUX OrpaHUYEHHBIE
TBEpJble pacTBOpHL. [[narpamMma COCTOSIHUSA CIUIaBOB, OOPa3yrONIMX MEXaHUYECKHE
CMECH U3 YUCTBIX KOMIOHEHTOB. J/luarpaMMa COCTOSIHUSI CILIAaBOB, 00Pa3yIOIIUX XHU-
MHYECKUE COENUHEHHs. J(marpamMma COCTOSIHUSA CIUIABOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT MOJIUMOpP(HBIE TPEBPAIICHHUS.

Tema 5. [Inactuueckas nedopmaiiusi 1 MEXaHUYECKHE CBOWCTBA.

Pazpymenne wmeraimoB. MeToabl ONPENCICHUS MEXAHUYECKUX CBOWMCTB.
Haknen. Bnusinue HarpeBa Ha CTpoeHHE M CBOWCTBA J1e()OPMHUPOBAHHOTO METAJLIA.
XonoaHas u ropsdas aedgopmanus. Mexanudeckue cBoicTBa. Hakmen u pekpucrai-
JU3aIusl.

Tema 6. XKene3o u criaBbl Ha €ro0 OCHOBE.

KommoHneHTs! 1 (a3bl B cUCTEME KeTe30 — yriaepo. Juarpamma cocTostHUS JKe-
J€30 — IEMEHTUT (MeTacTabuiibHOE paBHOBecue). J(MarpamMma COCTOSIHHSI Kene30 —
rpadguT (crabuiabHOE paBHOBecHe). BinsHue yriieposa U MOCTOSIHHBIX MPUMECE Ha
CBOMCTBa cTajen. Jlerupyroniue s3neMeHTsl B cTanu. CTpyKTypHbIE KJIACChl JIETMPOBaH-
HBIX CTAJIEH.

Tema 7. UyryHbl.

Ceppnlii u Oenblif uyryHbsl. Beicokornpounsliit uyryd. KoBkuit uyryn. Crnernuanib-
HBIE YyTYHBI.

Tema 8. Teopust TepMudecKoit 06pabOTKH CTaH.

Knaccudukanus BunoB tepmudeckoid oopadotku. Tepmudeckas o0paboTka u
nuarpamMma coctostHus. IIpeBpaienne npu Harpese (oOpa3zoBanue aycteHuta). Poct
3epHa aycTeHuTa npu Harpese. [lepauTHoe npeBpanienre. MapTeHCUTHOE MpeBparlie-
Hue. [Ipomexyrounoe (OeiiHUTHOE mpeBpalieHue). JuarpaMMbl U30TEPMUYECKOTO
IIPEBPAILECHUS ayCTEHUTA. TepMOKHHETUYECKHUE JUarpaMMbl IIPEBPAILEHUS IIEpeoxia-
XKIEHHOro aycTeHuTa. lIpeBpalenus npu oTmycke.

Tema 9. TexHonorust TepMUIECKON 00paOOTKH.

Orxur 1- ro poga. Omxur 2 — ro poaa. 3akanka. Buael otnycka. Tepmomexa-
HU4eckas o0paboTtka. [loBepxHocTHAs 3akanka. JledekTbl, BOZHUKAIOIIUE PU TEPMHU-
yeckoil oOpaboTke.

Tema 10. Xumuko— repmuueckast oopadoTka.

Teopus XuMUKO — TepMHUECKOl 00paboTKu. L{emMeHTaIs, a30TUPOBAHUE U 1TH-
aHupoBanue cranei. J(uddysnonnas Meramumsanus.

Tema 11. KOHCTpYKIIMOHHBIE CTaJIN U CIUIABBI.

VYriepoaucTbie KOHCTPYKIIMOHHBIE CTanu. JlernpoBaHHbIE KOHCTPYKIIMOHHBIE
ctani. CTpoUuTeNnbHbIe HU3KOJIETUPOBaHHbIE cTalId. CTanu AJi XOJIO0JHOM ITaMIOBKH.
KoHcTpykiimoHHbie 1IeMEHTyeMbIe U yiydliaemblie ctand. CTaau ¢ MOBBIILIEHHON 00-
pabaThIBaeMOCTBIO pe3aHueM. PeccopHO — MpyXKUHHBIE CTaal OOLIEro Ha3HAYEHHUS.
[ITapukOonoOAIIMITHUKOBBIE CTAA. KOPPO3MOHHOCTOMKME M KAPOCTOMKHE CTAIU U
crutaBsl. XKaponpouHsle cTanu U criaBbl. KprporeHHsle cranu.



Tema 12. IncTpyMeHTaIbHBIE CTANIN U TBEP/BIE CILIABBI.

Cramum i pexxyuiero uHcTpymenTa. Ctanu 1uisl U3MEPUTEIBHOTO HHCTPYMEHTA.
Cranu 115 TaMnoB XoJ10AHoro negopmupoBanusi. Ctaiu 175 LITAMIIOB TOPSYEro Jie-
dbopmupoBanud. TBepabIe CIIIaBHI.

Temal3. Cranu u criaBbl ¢ 0COOBIMHU (PU3UUYECKUMH CBOMCTBAMU.

MarnuTHble cTaiv U ciuiaBbl. CTalld U CIUIABBI C BBICOKUM 3JIEKTPUYECKHUM CO-
IPOTHUBIICHUEM [IJIs1 HATPEBATEIBHBIX 31eMEHTOB. CIUIaBbl € 33JJaHHBIM TEMIEPATyp-
HBIM KO3 PHUIIHEHTOM THHEHHOTO paciuupenus. CriaBsl ¢ 3ppexTom namsTi GOpMBI.

Temal4d. Tutan u criaBbl Ha €ro OCHOBE.

Tepmudeckasi 00pabOTKa TUTAHOBBIX CIUIABOB. [IpoMBIIIITICHHBIE CIUTABBI TUTAHA.

Tema 15. AfOMUHHI U CIIaBBI HA €TO OCHOBE.

Knaccudukanusa amoMuHHEBBIX CIIaBOB. Tepmuueckast oOpadotka. Jedpopmu-
pyEMBIE U JINTEHHBIE aJIFOMUHUEBBIE CILUIABBI. MarHuii U CIiaBbl Ha €ro OCHOBE. JIu-
TelHbIE U 1e(OpMUPYEMbIE MarHUEBbIE CILIABHI.

Tema 16. Menp u citaBel Ha €€ OCHOBE.

JlaTyHu, uxX cTpoeHHE U CBOWCTBA. BpOH3BI: OJOBSHHBIE, aJFOMUHUEBBIE, KPEM-
HUCTBIE U OepuiiueBble. AHTU(QPUKIIMOHHBIE CIUIaBbl. OJOBSIHHBIE U CBUHIIOBBIE 0a0-
outbl. [{MHKOBBIE AHTU(PUKIMOHHBIC CIUIABBL. AJIIOMUHUEBBIE MOAIIMITHUKOBBIC
CIUIABBI.

4.3 Jlekuuu

. O0bem yacoB

l'[/-l'l Ha3BaHnue Tembl Oyvyuas 3aouHast
¢popma ¢popma
1 Kpucrannnueckoe CTpoeHHE METAIIIOB. 2 0,5
2 DopMHUPOBaHUE CTPYKTYPhI METAJUIOB NPH KPUCTAJUTU3ALIUN 2 0,5
3 CtpoeHue CIIaBoB. 2 0,5
4 dopMHpOBaHUE CTPYKTYPHI CIIABOB MPH KPUCTATUTU3AIUH. 2 0,5
5 [Tnactuueckas nedopmariyst 1 MEXaHUUECKUE CBOICTBA. 2 -
6 Jene3o u crutaBbl Ha €70 OCHOBE. 2
7 UyTyHBI. 2
8 | Teopus TepMHUECKON 0OPabOTKHU CTaJIH. 4 0,5
9 TexHonorust TepMuUUecKoit 00paboTKH 2 1
10 | Xumuko — TepMuyeckas 06paboTKa. 2 -
11 | KoHCTpyKIIMOHHBIE CTAIN U CIIJIaBHI. 2 -
12 | UacTpyMeHTaIbHBIC CTAJM U TBEPbIE CIIIABHI. 2 -
13 | Cranu u crimaBbI ¢ OCOOBIMU (PH3UUECKUMH CBOHCTBAMHU. 2 0,5
14 | TurtaH U CIUIaBBI Ha €0 OCHOBE 2 1
15 | AnroMUHWMIA U CTUTaBBl Ha €T0 OCHOBE. 2 -
16 | Menp u criaBbl Ha €€ OCHOBE. 2 1
Htoro 34




4.4 JIabopaTopHbie padoThl

Ha3Banune TeMbI

O0BbeM yacoB

Ounasn
¢opma

3aounas
¢popma

OnpeneneHue CTpOSHUS METAJUIOB U CIIJIABOB METOAAMH MaK-
POCKOIUYECKOro aHaIK3a (MakpoaHanus). MI3yunTs ocHOBHBIE
MpPUEMbl MaKpPOCKOIUYECKOI0 MCCIIEIOBAHUSI METaUIOB U
CILIABOB.

2

OmnpeneneHnue CTpyKTypbl MaTepruajioB METOJaMU MHUKPOCKO-
IUYECKOro aHaiau3a (MukpoaHaiau3). O3HaKOMUTBCS C METO-
JTAMH UCCIICIOBAaHHUH CTPYKTYPhI MAaTEPUAIOB IPU OOJIBIIHX.

0,5

Kpucrannuzanus u ee BIUsHUE Ha CTPYKTYpY U CBOICTBa Me-
taiia. 3y4uTh MEeXaHu3M U KMHETUKY Ipoliecca MepBUYHON
KPUCTAJJIM3Al[MU, BIUSHUE YCIOBUN KpHCTAUIM3AMK Ha
CTPYKTYpPY U MEXaHHUYECKHE CBOMCTBA METaJLIA.

0,5

Bnusaue mumactuueckoi aedopManuy Ha CTPYKTYpy U CBOMA-
CTBAa METAJNIMYECKUX CIUIaBOB. M3y4nuTh BIMSHHUE XOJOJHOU
TUTACTUYECKOM ehOpMaIlii Ha CTPYKTYPY M CBOMCTBA METall-
JIOB

MHuKpPOCTPYKTypa yriaepOaUCThIX CTalel B paBHOBECHOM CO-
CTOSIHUU. M3y4nTh CTpOCHHE YIrIepOIUCTBIX CTAJIIEH B PaBHO-
BECHOM COCTOSIHMM, YCTAHOBUTB 3aBUCUMOCTb MEKY UX CTPO-
€HUEM U CBOMCTBAMU

0,5

CrpoeHue u CBOWCTBAa YyryHOB. M3ydnTh MHKPOCTPYKTYpY
YYI'yHOB; O3HAKOMMTbHCS C TEOPUEH KPUCTAJUIM3ALMH U MpaK-
TUYECKUM II0JIyY€HHEM YYTYHOB C Pa3IM4HOM (opMmoit rpa-
(UTHBIX BKIIOYEHHUH

0,5

MuKpOoCTpyKTypa JIESTUPOBAaHHBIX CTaJled B PABHOBECHOM CO-
CTOSIHUU. VI3y4uTh BAMSIHUE JIETUPOBAHUS Ha CTPYKTYPY CTaJIN
B PABHOBECHOM COCTOSIHUU.

8

Hopmanuzanus yrnepoaucroid cranu. [lonydnts npaktuye-
CKHEC HAaBBIKH 110 HOpMAJIM3allluH CTAJIH.

Hroro:
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4.5. CamocrosiTesibHasi padoTa CTyIeHTOB

Ha3Banne TeMbI Bug CPC

O0BbeM yacoB

Ounas
¢popma

3aouHan
¢popma

CtpoeHne MeTaIIMYEeCKUX MaTeprasoB
1 OnemeHTsl Kpuctamiorpapuu. CtpoeHue pe-

AJIBbHBIX KPHUCTAJIJIOB.

MO/ITOTOBKA K JIa-
60paToOpHBIM pa-
0oTaMm , dK3aMeH

2

6

Kpucrannuzanus. DHepreTuyeckue YCIOBUS
npouecca Kpuctalausauuu. MexaHusm mpo-
9 necca kpucrannuzauuu. dopma KpucTamuye-
ckux obOpazoBanuil. Ctpoenue ciutka. Ilpe-
BpallleHUsl B TBEPJOM COCTOSIHMH. AJUIOTpPO-
st

MO/ITOTOBKA K JIa-
60paToOpHBIM pa-
0oTaMm, K3aMeH




Crpoenue crutaBoB. Pa3bl U CTPYKTypa B Me- | IOATOTOBKA K JIa- 6
3 TATMYECKUX CIUIaBax. T[Beplble pacTBOPHI. | OOpaTOpPHBIM pa- 2
XUMHUYECKUE COCAMHEHUS 00TaM, FK3aMeH
®opMupoBaHue CTPYKTYPHI CINIABOB MPU KPHU- | MOArOTOBKA K Jia- 6
cramm3anuu. [lpaBuno ¢a3. DkcrnepumeH- | G0paToOpHBIM pa-
4 TaJlbHOE IOCTPOEHHE AHarpaMM COCTOSIHHS. | 60TaM, IK3aMeH 2
IIpaBuio ortpes3koB. Jlmarpamma COCTOSIHUSA
CILIaBOB
VYnpyras u mactuyeckas aedopmarus. Pas3- | moaroroska K sia- 6
5 pylieHue MeTaioB. XonoaHas U ropsdas ge- | 0OpaTopHbIM pa- 4
bopmartus. 60Tam, 3K3aMeH
HOJTOTOBKA K Jia- 6
JKene3o u crinasel Ha ero ocHoBe. Komrio- 4
6 OopaTopHBIM pa-
HEHTHI U (a3bl B CUCTEME JKEJIe30 — YIIIEepPO/I.
00TaM >K3aMeH
Uyryn. Cepslii u Oenblii yyryHbl. BBICOKO- | IOArOTOBKA K J1a- 6
7 npounblii uyryH. Kokuit uyryH. Crnenuaib- | 60paTopHBIM pa- 4
HBIE YYT'YHBI. 00TaM, FK3aMeH
Teopuss Tepmuueckoil 00pabOTKM CTajM. | MOArOTOBKA K Jia- 6
8 Knaccudukanus BHIOB TEPMHUYECKOH 00pa- | GopaTopHbIM pa- 4
OOTKMU. 0oTaM, 3K3aMeH
MOJIrOTOBKA K J1a- 6
9 TexHonorust TepMuUUecKoit 00paboTKH OOpaToOpHBIM pa- 4
00TaM 3K3aMeH
XUMUKO — TepMmHuueckas obpaboTrka. Teopus | HOATOTOBKA K Jia- 6
XHMHUKO — TepPMHYECKOH 06padoTku. IlemenTa- | OOPaTOpHBIM pa- 4
10 1Ks, a30THPOBAHUE M LIMAHUPOBAHUE CTaJIEH. oTam, 5K3aMeH
Juddy3nonnas merammmzanusi.
MOJIrOTOBKA K J1a- 6
11 | KoHCTpyKIIMOHHBIE CTaJIH U CIUIaBBI. O0OpaTOpHBIM pa- 4
0oTaMm, dK3aMeH
NHCTpyMEeHTaNbHbIE CTAIM W TBEPABIC TIOAIrOTOBKA K JIa- 4 6
12 OOpaTOpHBIM pa-
CIUIaBBI.
00TaM, SK3aMeH
Cranu W CIUIaBbl ¢ 0coObIMH (u3uueckumy | TOATOTOBKA K Jia- 4 6
13 . 60paToOpHbIM pa-
CBOICTBaMH.
0OoTaMm, dK3aMeH
TuTaH U CruIaBel HA €10 OCHOBE. TepMuyeckas | IOArOTOBKA K JIa- 6
14 | 06paboTKa THTAHOBHIX CIUIABOB. IIpombim- | OOPaTOPHBIM pa- 4
JIEHHBIE CIIABBI TUTAHA. GoTam, SK3aMeH
MOJTOTOBKA K JIa- 6
15 | AMOMUHUH U CIUIaBBI HA €r0 OCHOBE. OOpaTOpHBIM pa- 4
0oTaMm, dK3aMeH
OATrOTOBKA K JIa- 6
16 | Menp u criaBbl Ha €€ OCHOBE. 60paToOpHBIM pa- 4
0oTaMm, dK3aMeH
Hroro 57 96

4.7. KypcoBble padoThI/MPOEKTHI 10 JUCIUILUINHE «MaTepuaoBeIcHUue» He

MPEANoaratoTcsi y4eOHbIM IJIAHOM.

5.00pa3oBare/ibHbIE TEXHOJIOTH




B nponiecce oOydenust 11t JOCTHIKEHUS TUIAHUPYEMBIX PE3YyIhTATOB OCBOCHUS
JTUCITUTUTMHBI UCTIONB3YIOTCS CIEAYIONMNE 00pa30BaTeIbHbIE TEXHOJIOTHH:

- “H()OPMAIMOHHO-KOMMYHHUKAIIMOHHASI TEXHOJIOTHSI, B TOM YHUCJIe BU3yalln3a-
1[Ms1, CO3JaHUE DJIEKTPOHHBIX YUeOHBIX MaTEpPUAIOB;

- TEXHOJIOTHS KOJUIEKTUBHOTO B3aMMOJICUCTBUSI, B TOM YHUCJIE COBMECTHOE pe-
HIeHUE NPOOIEMHBIX 3a/1a4, CUTyallui, KEHCOB;

- TEXHOJIOTHUsl MPOOJIEMHOro O0yudeHHUs, B TOM YHUCJE B paMKax pazdopa mpo-
OJIEMHBIX CUTYallUl;

- TEXHOJIOTUS pa3BUBAIOLIET0 OOY4YEHUs, B TOM YHCIIE€ TIOCTAHOBKA U PEIICHHE
3a/1a4 OT MEHEE CIIOKHBIX K 00JIee CII0KHBIM, Pa3BUBAIOIIUX KOMIIETEHIIUU CTY/ICHTOB;

- TEXHOJIOTHS aJJalITUBHOTO OOYYEHHS, B TOM YHCIIE TIPOBEICHUE KOHCYJIbTAIIHMA
npenoaaBaTess.

6.YueOHO-MeTOMYECKOe W NMPOrPaMMHO-HH(OPMALMOHHOE olecrieyeHHe
AUCHUNIIMHBI

a) OCHOBHasl JIUTepaTypa:

1. Typununa B.}O. MatepuanoBeeHue: MEXaHUYECKUE CBOMCTBA METAJIOB. TepMuueckas
o0pabotka meramoB. Crienmanbhble cranu U cruiassl / B.1O. Typununa; nox pen. C.A. HukynuHa -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Tekct: anexrponusiii // ObC "Koncynprant
crynenta" : [caitT]. - URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (nata 06-
pamenus: 18.11.2019). - Pexxum noctyna: mo mojanucke.

2. Cnecapuyk B.A. MarepuanoBeneHre 1 TEXHOJIOTUS MaTepHajoB: yued.mocobue / B.A.
Crnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 31eKTpOHHBIH //
OBC "KoncynbTaHT cTyAeHTay: [caift]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara obpamenus: 18.11.2019). - Pe-
KM JIOCTYTIA: TI0 MOJIITHCKE.

0) 10MOJIHUTEJILHAS JUTepaTypa:

1. Connues 1O.I1. Matepuanosenenue. [Ipumenenue u Beioop matepuanon / Connues FO.I1.,
bopzenko E.U., Bonorkanuna C.A. - CI16. : XUMU3AT, 2017. 200 c. - ISBN 978-5-93808-295-
3 - Tekcr: onektpoHubii //  3OBbC  "Koncymprant  crynmenta": [caifit]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (nara o6pamenus: 18.11.2019). - Pe-
UM JIOCTYMA: 110 TOMHCKE.

2. Kapckuit .M. Marepunanosenenue: yueOnoe nocooue / .M. Kapckuii, H.I1. iBanosa,
J.B. Kyuc, H.A. CBuaynouu - Munck: Bpim. mik., 2015. - 557 c. - ISBN 978-985-06-2517-5 -
Tekcr: anektpouusii  //  DBC "KoHCynbTaHT  CTyHIEHTa»: [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (nata ob6parenus: 18.11.2019). - Pe-
UM JIOCTYTIA: TI0 TIOJITHCKE.

3. Cnecapuyk B.A. MarepuasnoBezeHre 1 TEXHOJIOTUS MaTepuaioB: yue0. mocodue / B.A.
Crnecapuyk - Munck : PUITO, 2015. - 391 c. - ISBN 978-985-503-499-6 - TekcT: 37eKTpOHHBIH //
OBC "Koncynbranr cryaenra': [caift]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (mata obpamenus: 18.11.2019). - Pe-
UM JIOCTYTIA: TI0 TOIHCKE.

4. Conuues 0.I1. Marepuanosenenue: YueOnuk 11 By30B / Comnnes FO.I1., Tpsxun E.N. -
Uzn. 6-e, crepeorun. - CII6. : XUMU3AT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
AIEKTPOHHBIN /l 9bC "KoncynbTaHT cTyneHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (nara oOpamenus: 18.11.2019). - Pe-
UM JIOCTYTIA: TI0 TIOJITHCKE.

B) METOAMYECKHE PEKOMEH/IalluM



1. JTaGopaTopHBIii TPAKTUKYM IO AUCHHIUTHHE «MaTepuaoBeaeHue» (Ui CTyACHTOB JJHEB-
HOM ¥ 3204HOM (popMax o0ydeHHUs BCEX TEXHUYECKHUX creruanbaocreil.) /Coct.: B. M. lybacos, E.
I1. MorunsHas, E.B. Haropnsiit — Jlyranck: U3n-so JIHY um. B.J{ang, 2017. - 75 c.

2. Kapramosa JI. 1., Koxxemsaxun I'. H. MarepuanoBenenue a1 MalMHOCTPOUTEINEH B 3a-
nadax. Y4e0. mocobue. -2-e¢ u3f, nepepad. u ucnpas. Jlyranck: M3a-so BocrounoykpanHckoro
HaI[MOHAJIBHOTO YHUBEpcuTeTa uMeHu Brnagumupa Jans, 2004. 192 c.

3. Meronnyeckue ykazaHusl U KOHTPOJIbHbBIE pabOThI IO AUCHUILIMHE «MaTepranoBeJeHUe»

JUIsL CTYICHTOB — 3a04HUKOB HampasiieHuil: 8.100403 — opranuzaius nepeBo30K U yNpaBiIeHUS HA
TpaHcnopTe (KEIe3HOAOPOKHBIA TPAHCIIOPT, MPOMBINLIEHHBIN TpaHncnopT) 8.100402 - Tpancnopt-
HBIE CUCTEMBI CO CIIeHann3alueii opranusanus TamoxeHrnoro kontpoiis / Cocr.: JI. W. Kapramoga.
— Jlyranck: M3a-Bo Boctounoykp. Han. yH-Ta uM. Bnagumupa dans, 2003.- 10 c.

4. Iy6acoB B. M., Morunbhnas E. I1. MeramioBenenue u tepMmuyeckas 00padoTKa CIJIaBOB:
Yyebnoe mocobue. — JIyranck: U3a-po JIHY um. B. Jlans, 2018. - 134 c.

r) HHTEPHET-PecypcoB

MuHuctepcTBO oOpa3zoBanus M Hayku Poccuiickoit denepanuu — http://Munoopuayku.pd/

denepanbHas ciyx0a 1Mo Haa30py B chepe oOpasosanus u Hayku — http://obrnadzor.gov.ru/

MunuctepcTBo 00pasoBanus u Hayku Jlyranckoit Hapoanoit Pecryomuku —https://minobr.su

Haponusriii coBet Jlyranckoi Hapoanoii Pecriyomuku — https://nsinr.su

[Mopran deaepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICIIETO 00pa3o-
Banus — http://fgosvo.ru

denepanbublii mopran «Poccuiickoe odpasoBanue» — http://www.edu.ru/

WNudopmanmonnas cuctema «EIWHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/

denepanbHblii IEHTP HHGOpMAIIMOHHO-00pa30BaTelIbHBIX pecypcos — http://fcior.edu.ru/

DJIeKTPOHHBIE OHOJINOTEYHbIE CHCTEMBbI H Pecypchl

DJeKTPOHHO-OHOIMOTeUHAS cucrema «KoHCyIbTaHT CTyIIeHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0uOIMoTeuHas cucrema «StudMed.ruy https://www.studmed.ru
HNudopmannonnbliii pecypc 0nd1uorexkn o0pazoBaTebHON OPraHu3anuu
Hayunas 6ubnuorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MaTepuaJIbHO-TEXHUYECKOE O0ecTeuyeHue U CIUNINHbI

OcBoenne aucUUIUIMHBL «MaTtepralioBeIeHUE W TEXHOJOTHUS MaTepUaoB»
MPEANnojaraeT UCIojIb30BAHUE AKAJEMUYECKUX ayIUTOPHUI, COOTBETCTBYIOIIUX JEH-
CTBYIOIIIMM CaHUTAPHBIM U MTPOTUBOIOKAPHBIM MPABUIaM U HOPMaM.

[Ipouee: pabouee MecTO IpenogaBaTesl, OCHAILIEHHOE KOMIIBIOTEPOM C JIOCTY-
noM B HTepHeT; MuKpockonsl Mmetautorpapuueckrne MHUM-7; neun HarpeBaTeabHbIe
nabopatopubiec CHOJI-6,7/9 u np.; 06pasiiel, MUKpouuti(bl ¥ 000PYAOBAHUE I UX
MOATOTOBKY; TBepaoMep bpunems, TBepromep Poksemnna; pa3peiBHas mamuHa P 0,5;
KOIIEp MasiTHUKOBBIN; CTEHJ ¢ (DOPMOBOUHON CMECKIO; OETYHBI JJa0OPATOPHBIC IS
MPUTOTOBJICHHS] (POPMOBOYHOU CMECH; BECHI TAOOPATOPHBIE TEXHUYECKHE C KOMILIEK-
TOM Pa3HOBECOB; KOMEp JIAOOPaTOPHBINA JJIsi U3TOTOBJIEHUS OOpa3loB; MPUOOp st
CYILIKH 00pa31ioB U3 GOpMOBOYHOM cMecH; TpUOOP AJI ONPEICICHUS TBEPAOCTH; TPH-
OOp [is ompefesneHus] Ta3ONpPOHUIIAEMOCTH; TUAPABIMYECKUN Mpecc; NepedyeHb
HATJISTHBIX TTIOCOOMI M TEXHUYECKUX CPEACTB O0YUCHUS; KOMIUIEKT IJIAKATOB 1O Me-
TaJUTIOBEICHUIO U TEPMUUECKON 00pabOTKe, CTPOCHHIO U CBOMCTBAM METAIIMUECKUX U
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/

HCMCTAJUNIMYCCKUX MATCPUAJIOB; aJIb00MBI MHUKPOCTPYKTYP MCTAJUIOB U MCTAJIJINYC-

CKHMX CILJIaBOB; JIaOOpaTOpHBIE CTEHJIbI OOpa3IOB M HATJIAIHBIX MOCOOUN Kadeapsl,

CTaHJapTHBIC IIKaJIbI H300pakeHuit MukpocTpykTyp no I'OCT 5639

[IporpammHoe obecrieyeHue:

O YHKIIMOHAb-
HOE Ha3HaYeHUue

becruiatHoe mporpaMmmHoe
o0ecrieuenue

CchUIKHT

OducHbrif maker

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OneparrioHHast https://ubuntu.com/

crcTema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

[TouToBBI KiIU-
€HT

MozillaThunderbird

http://www.mozilla.org/ru/thunderbird

Qaiin-menemkep | FarManager http://www.farmanager.com/download.php
ApxuBaTop 7Zip http://www.7-zip.org/

. .| http://www.gimp.org/
Ipaguueckuii IC;:iI\éIrITP(S)NgnI]r)nage Manipu http://gimp.ru/viewpage.php?page_id=8
peaaKtop g http:/ru.wikipedia.org/iwiki/GIMP
Penaxrop PDF PDFCreator http://lwww.pdfforge.org/pdfcreator

8. O1eHOYHbBIE CPeACTBA MO AMCHUIINHE

Macnopr
(¢oHIa OLIEHOYHBIX CPEACTB MO YUEOHOM TMCIUIIMHE
«MarepuasoBeneHue»
[lepeuenb KOMIIETEHIINM (2JIEMEHTOB KOMIIETCHITUH ), GOPMUPYEMBIX B PE3YJib-
TaTe€ OCBOCHUS yUeOHON JUCIUTUIUHBI

Kon WNHpukatopsl KonTponupye- Jrans dop-
No | koHTpO- DopmyIHpOBKa JIOCTMKEHUH KOMIIE- | MbIe
1/ | TMpyeMol | KOHTPOIUPYEMO TEHLUU TEMBbI Y4eOHOM I(\:;I;I;[(Z?HH
II | KOMIIe- KOMITETEHIINHT (o peanuzyemoit JVCLUTIIINHBI, I/IBY‘JCHI/?}I)
TEHIUU JUCHHUIIIINHE MPAKTHKU
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator

OIIK-1

Cnoco0eH CTaBHTh
U pemaTrh WHXe-
HEpHbIE U HAY4YHO-
TEXHUYCCKHE  3a-
maun B cdepe
cBoeit mpodeccro-
HAJILHOW JIeATEINb-
HOCTH M HOBBIX
MEXIUCITUTIIIHHAD-
HBIX HAIPAaBJICHUN
C HCIIOJb30BaHUEM
€CTECTBEHHOHAYY-
HBIX, MaTeMaTHye-
CKHX M TCXHOJIOTH-
YECKUX Mojenei

OIIK-1.1.
Hcnonb3yer 3a-
KOHBI U METO/IbI
MaTeMaTHKH, ecTe-
CTBEHHBIX HAyK
P PEIICHUHU TIPO-
(heccroHaTbHBIX
3a1a4

Tema 1.
Kpucrannnue-
CKO€  CTpOEHHE
METaJUIOB.

Tema 2.
Kpucrammmsa-
Ul

Tema 3.
Ctpoenue cra-
BOB.

Tema 4.
dopmMupoBaHue
CTPYKTYpBI CIUIa-
BOB TMpHU KpH-
CTaJUIA3al1H.
Tema S.
VYnpyras u mnna-
CTUYeCKas  Jie-
dhopmarumu.
Tema 6.

Kenezo u
CIUIaBbl Ha €ro
OCHOBE.

Tema 7.

YyryHsl.

Tema 8.

Teopuss Tepmu-
YECKOU obpa-
OOTKH CTaNH.
Tema 9.
TexHonorus tep-
MHUYeCKor oOpa-
00TKH.

Tema 10.
XHUMHUKO-TEPMHU-
yeckas obpa-
00TKa.

Tema 11.
KoHcTpykunon-
HbIE CTIHd W
CIUIaBBI.

Tema 12.
HNHcTpymeHnTab-
HbIE CTAId W
TBEP/IbIE CIUIABBI.
Tema 13.

Cranu u cruaBsbl
¢ ocobbiMu  (u-
3UYECKUMU CBOW-
CTBaMH.

Tema 14.

Tutan U criaBbl
Ha €ro OCHOBE.
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Tema 15.

Ha €€ OCHOBC.

AnroMuHuI n
CIUIaBBEI Ha €ro
OCHOBE.
Tema 16.

Menyr u croiaBbl

Iloka3aTeau u KPpUTEPHUU OLICHUBAHUA KOMHeTeHHHﬁ, OIMUCAaHMC IIKAJ OINCHUBAHUA

Nupukarops! go-

Kon .
CTH>KEHUN KOM- KonTtponupyembie, Hanmenosa-
Ne | koHTpOIMpY- Ilepedens muianupy- .
. neTeHIH (110 TEMBbI YI€OHOM HUE OIEHOY-

I/ | eMoi KoMmIe- . €MBIX Pe3yJbTaToOB

S peanuzyemoit TTUCIUTTAHBI HOT'O CpE/ICTBA
JUCIUTUITUHE )

1 OIIK-1 OIIK-1.1. 3HATh: Tema 1, Bompocer s
Criocoben I/ICHOJH)?;yeT 3a- 3aKOHBI U METOJBI Tema 2, 3aJaHus 110 Ja-
CTABUTH U pe- | KOHBI M METOBI | \iarenaTiin, ecTe- ieMa i, 60gaT0prIM

- | MareMaTuKu emMa aboTaM, 5K3a-
HIaTh  MHKE ’ CTBEHHBIX HAyK IIpH ’ p ’
HepHbIE 1 | ECTECTBEHHBIX e Tema 5, MEH
HaygHo-Tex- | HAYK IpH periie- p p Tema 6,
_ |oHAJNBHBIX 3a/a4
Haeckne 3a- | HHH npodeccuo ‘ Tema 7,
HaJIbHBIX 3aja4y | YMCTh! Tema 8,
nadu B cdepe
. NPUMEHATh Uid MH- | Tema 9,
CBOCH  TMpoO-
JKEHEPHBIX ¥ HayyHo- | Tema 10,
(dheccroHab- Tema 11
. TEXHHUUYECKUX 9 B ,
HOI nesATesb- c ec 3aja Tema 12
HOCTH M HO- cdepe cBoeit mpodec- Tena 13’
v b
CHUOHAJIbHOU esi-
BBIX MEXIUC- A Tema 14,
LIUIUIMHAD- TCIBHOCTHU 3aKOHBI N Tema 15,
HBIX Hampas- METOAbI MATEMATHKH, | Tema 16

JIGHUH C HcC-
MOJb30Ba-
HHEM  ecTe-
CTBEHHOHA-
YYHBIX, Mare-
MAaTHUYCCKHUX
U TEXHOJIOTU-
YeCKHUX Mojie-
e

C€CTCCTBCHHBIX HAYK
BIaACTh:

HaBbIKaMH HCITIOJIB30-
BaHMS 3aKOHOB U Me-
TOAOB MaTeMaTHUKH,
€CTECTBEHHBIX HayK
AJid PCIICHHA HWHIKC-
HEpHBIX W Hay4dHO-
TEXHHUYCCKHUX 3aJla4 B
cdepe cBoeii mpodec-
CHOHAIBHOU nes-
TEIILHOCTH

JlaGopaTopHas padora Ne 1. OnpeneneHue CTpOCHHS METAIUIOB U CIJIABOB METOJAaMH MakK-

3amaHus mo Ja00pPaTOPHBIM 3AHATHAM:

POCKOTTMYECKOTO aHaIH3a (MaKpoaHaIN3):
Onucath CyIHOCTh U Ha3HAYEHHE MAKPOCKOMMYECKOT0 aHAIM3a (MaKpOaHaln3a).
OmnwucaTh METOIMKY UCCIICIOBAHUS H3JIOMOB METAJIOB U CILIABOB.




HccnenoBath 00pa3ibl U3JI0MOB PA3IMYHBIX CIUIaBOB. BrIOpaTh OMH U3 HUX, CXEMATUYHO
3apHCOBaTh €ro M JaTh 3aKJII0YeHHE 0 (opMe U pa3Mepax 3epHa, BUJIE pa3pylIeHUs U OPOKaX Me-
Tajia.

Omnwucath METOIMKY IIPUTOTOBIEHUS MAKPOULTH(OB.

3apucoBaTh MaKpOCTPYKTYPY 1e(OpPMHUPOBAHHOTO U JIUTOIO METajlIa MOcie ITy00Koro Tpas-
JeHus. YKa3aTh COCTaB PEAaKTHBA U 0XapaKTEPU30BaTh MAaKPOCTPYKTYPY.

3apucoBaTh MaKpOCTPYKTYpPY 00pa3IoB MOCIIE MOBEPXHOCTHOTO TPaBJIeHUs. YKa3aTh COCTaB
pEeaKTHBa U 0XapaKTepU30BaTb MAKPOCTPYKTYPY.

BbIsSIBUTH XUMUYECKYIO HEOJTHOPOAHOCTH (JIMKBAIMIO) cepbl 1o MeTony baymana. Ilonyden-
HBIM CEpHBIN OTIIEYATOK NPUKIIEUTH B TETPA/Ib U 1aTh 3aKII0YEHHE O XapaKTepe paclpeesIeHus cepbl
B ctanu. [IpuBecTu cocTaB peakThBa U XUMHUYECKHE PEaKlUy, IPOUCXOASIINE B IPOLECCe UCCIea0-
BaHUS.

JlabopaTopnasi padora Ne 2. Onpenenenre CTpyKTypbl MaTepraoB METOlaMU MUKPOCKO-
MMAYECKOT0 aHaau3a (MUKpOAHAIH3).

Ornucarh Ha3HAYEHHE MUKPOCKOTTMYECKOTO aHaIn3a (MUKpOaHAIHN3a).

OmnucaTh METOIUKY IIPUTOTOBJICHUS U TPABICHUS MUKPOILIU(OB.

3apucoBaTh CXEMY OTPa)KE€HHUs JIy4ei OT OJUPOBAHHOMN U IPOTPABIEHHON TOBEPXHOCTHU Me-
TajIa.

W3yunTh yCTPOWCTBO W MPUHIMIT PAOOTHI METAIUIOTPAaQUUECKOT0 MUKPOCKOTIA.

3apucoBaTh ONTUYECKYIO cXeMy MUKpockorna MUM-7.

HccnenoBaTth Ha MeTauiorpadu4eckoM MUKPOCKOTIE MUKPOIILTH( 10 TpaBJICHHs. 3apUCOBaTh
ero B kBazpare 30x30 MM U 1aTh 3aK/IIOUEHHE O KaueCTBE IPUTOTOBICHHUSI MUKpOLLTU(a.

HccnenoBaTh Ha MUKPOCKOTIE MUKPOILTH( TOCIIE TpaBIeHUs. 3apUCOBaTh €ro CTPYKTYpY B
kBagpate 30x30 MM U J1aTh 3aK/IIOUEHHE O KayecTBe TpaBieHus Mukpouuuda. Onucars popmy u
pa3mep 3epeH, 1e(eKThl BHYTPEHHET0 CTPOSHUS MeTallIa (€CIIM OHU MPUCYTCTBYIOT B METAJLIE).

OmnpenenuTh yCTaHOBJIEHHOE HAa MHMKPOCKOIIE yBEIMUYeHHE (IOJIb3YysSCh CIPABOYHOMN TalIu-
1Iei) ¥ 3alucaTh ero MoJi CXeMaMH MUKPOILITU(OB.

JlabopaTopnasi pabora Ne 3. Kpucrannuzanus u ee BIUSHUE HA CTPYKTYPY U CBOICTBa Me-

TajIa.
N3yunth ycTpoiicTBO OMOJIOTHYECKOI0 MUKPOCKOIIA U pabOTy Ha HEM.
HauepTuTh 1 onucaTh ONTHYECKYIO CXEMY OMOJIOrMYECKOr0 MUKPOCKOTIA.
ITpocMoTpeTs Ha OMOJIOTMYECKOM MHMKPOCKOIIE IPOLECC KPUCTAIUIN3ALUKN KAIUId PacTBOpa
COJIH.

Onwucatpb npouecc KpUCTAIIU3ALUU COIH.

3apucoBaTh CTPOCHHE 3aTBEPAEBAIOIIEH KalllId pacTBOpa COJIM C COOTBETCTBYIOIUMU TOSIC-
HEHUSIMHU.

N3y4uTh n0J1. MUKPOCKOIIOM CTpOeHue yncTor menu u natynu (60% Cu, pemerka I'LIK; 40%
Zn, pemetka ['TIY) u cxematnyecku n300pa3uTh CTPYKTYPHI.

JlabopaTopnasi padora Ne 4. BriusiHue niactudeckoit neopMaliuu Ha CTPYKTYpY U CBOM-
CTBa METAJUIMYECKUX CILIABOB

N3meputh BeICOTY 00pa3iioB 10 nedopmaruu.

BrInonHuTh 0caaky 00pasuos.

N3mepuTts BbICOTY 00pa31ioB nocie aedopmanuu.

Omnpenenutsb cTeneHs aedopmanuu o0pasios &, %o.

3aMepuTh TBEpAOCTh 00pa3ioB. [lodydeHHbIC JaHHBIC 3aHECTH B TaOI.

[To mony4eHHBIM JaHHBIM MTOCTPOUTH TPaPUK U3MEHEHUS TBEPAOCTH MaTepuasa OT CTEICHH
nedhopmaruu HB = f(€). Caenatb BBIBOJ O BIUSIHUM CTETICHH JeopMaIiii Ha TBEPAOCTh METAJIIIOB.

W3yuuTh 1 3aprCcoOBaTh CTPYKTYPY 00pa3lioB MOCIE Pa3IUYHBIX CTENeHel AedopMari.

JlabopaTopnasi padora Ne 5. MUKpOCTpyKTypa yriepoAUCThIX CTajlell B paBHOBECHOM CO-
CTOSTHUU.
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N3y4uTh MUKPOCTPYKTYPY YTIEPOAUCTBIX CTAJIEH B PABHOBECHOM COCTOSIHHH.

CxemaTu4ecku 3apHcoBaTh HAOIIOZaeMyl0 B MHUKPOCKON MHKPOCTPYKTYPY B KBajpaTax
30%30 mm.

Onpenenuts 10 MUKPOCTPYKTYpPE C MOMOILBIO NTpaBUila OTPE3KOB COJEPKaHUE YIVIEpoJa B
Ka)/10M o0Opasiie cTalu.

[Tox KaXKABIM PUCYHKOM YKa3aTh MUKPOCTPYKTYPY, COJIEpKaHHe yriiepoaa, (pa3oBblii cocTas,
IIPEII0JIaracMyl0 MapKy CTaju, €€ Kiacc.

W3 cpaBo4YHOI TaOIUIIBI BRITUCATh MEXAHUYECKUE CBOMCTBA /ISl MCCIIETyEeMbIX MapOK CTa-
Jei U TOCTPOUTH TpapUUECKyIO 3aBUCUMOCTh «MeXaHnuecKnue CBOMCTBA - COAEp KaHUe YIIIepoaar.

JlaGoparopnas padora Ne 6. CtpoeHue u CBOMCTBa YYT'yHOB.

N3yuuTh 10 MHUKPOCKOIIOM MUKPOCTPYKTYpPY O€JIOT0o YyryHa M 3apHcOBaTh €€ B KBaJapaTe
30%30 MM. YKa3zaTh CTPYKTYpPY U CTPYKTYPHBIH KJIacC 3apUCOBAHHOTO YyTyHa.

N3yuuTh 10 MUKPOCKOIIOM MUKPOCTPYKTYPBI CEpPbIX, BHICOKOIPOYHBIX U KOBKHX YYT'YHOB
1o ¥ nocne TpasieHus. Ha mukponutndax 10 TpaBieHus onpeaeanTs GopMy rpadUTHEIX BKIHOYE-
HUI 1 BUA uyryHa. Ha Mukponumdax mocie TpaBiIeHUs HCCIE0BATh CTPOSHUE METAJUTMYECKON OC-
HOBBI M ONPEIEIUTh MapKy 4yryHa. Pe3ynpTaThl MCCIIEIOBAHUI NPEACTABUTh B BUAE PUCYHKOB
(xBagpatel 30%30 MMm).

KpaTko onucath crnocoObl MOIy4eHUs CEPOTr0, BBICOKOMPOYHOT'O U KOBKOTO YYT'YHOB.
JlabGopaTopHas pa6ora Ne 7. MUKpocTpyKTypa JISTUPOBAaHHBIX CTajiel B PABHOBECHOM CO-
CTOSIHUHU.

N3yuuTh cTpoeHME cTanel 10 MUKPOCKOIIOM.

CxemaTHuecku 3apucoBaTh HaOII0AaeMble CTPYKTYphI B KBagparax 30x30 mwm.

C nomouipio AMarpaMM ONpPEEIUTh KIIacC U3y4aeMbIX CTajiei.

[Tox kaXx1bIM PUCYHKOM HalMCcaTh MAPKY CTAJIU, €€ XUMUYECKUN COCTaB, CTPYKTYPY U CTPYK-

TYpPHBII KJ1acc

JlabopaTopnas padora Ne 8. Hopmanuzanus yriepoaucToi cTaim.

3anucarh MapKy cTaiu B rpady 2 NpoTOKOIIa.

W3meputs 00pa3ubl MpH MOMOINM INTAaHTSHIMPKYJS W Pe3yJIbTaThl 3aMepa 3allUChIBAaTh B
rpady 3.

Omnpenenuts TBepaocTs HB 00pa3iioB B HCXOJHOM COCTOSHUHM M MOJyYSHHBIE PE3yIbTAThI
TBEPJIOCTH 3amucath B rpady 4.

BeimonHnTE HOpManu3anuo 00pas3oB U ONPEAeTIUTh TBEPIOCTh YIIIEPOAUCTON CTAIH MOCIIE
HOPMaJTU3aIHH.

Omnpenenuts TeMIepaTypy HOpMAIIM3AIllUU CTaJM, TOJNB3YSICh HIDKHEH YacThIO TUarpaMMBbI
KeNne30-1IeMEHTHUT.

Jlj1g cpeTHeyTIIepoIMCThIX T03BTEKTOUIHBIX cTajel (cTanu mapok 40-65) Temneparypa HOp-
Manu3anuu Beioupaercst Ha 30-50°C Boie auauu GS, 1. e. Acz+(30-50°C), 111 BBICOKOYTIIEPOTH-
CTBIX 3a3BTEKTOMAHBIX cTasiel (Y9-Y12) remneparypa na 30-50 °C Boiie iuauu SE, 1. €. Acm+ (30-
50°C).

Temmepatypy HOpMaTU3aIUH 3aMucaTh B rpady S.

Onpenenuts 0OLIYI0 MPOAOKUTENLHOCTh HarpeBa U BBIAEPKKU 00pasloB u3 pacuera 1,5
MUH Ha | MM IuameTpa WiH TOJIIIWHBI 00pa3na. Pe3ynprarel 3amucarsb B rpady 6.

OO0pa31pl MOMECTHUTD B M€4b, HArPETYIO JI0 TeMIepaTypbl HOPMAJIH3AIMU Ul CTaJId JaHHOM
MapKH, Kak TIOKa3aHo Ha PUC. 2, U BBIIEPXKATh B MIeUN TpeOyemMoe Bpemsl.

W3Bneus 00pasiibl Mocae10BaTeIbHO OAMH 32 IPYTUM U3 MEYH U OXJIQJAUTh UX Ha CIIOKOIHOM
BO3/IyXe€.

3auncTuTh 00a Topia 06pas3IoB Ha NUIM(OBATIEHON IIKYPKE.

Omnpenenuth TBEPAOCTh HOPMAIM30BAHHBIX 00pa3IoB. Pe3ynbTaTel M3MepeHHi TBEpIOCTH
3aHeCTH B rpady 7.

N300pa3uth rpapuyecku pexuM HOpMaiHM3alMi B KOOpIMHATaX TEMIIEpaTypa - BpeMs
HarpeBa.
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N3yuuTh CTPYKTYpPBI HCCIEMYEMBIX CTAJICH 0 M MOCIE TEPMUIECKON 00paboTKH. 3aprcoBaTh
CTPYKTYpHbI B kBagpaTax 30x30MmM.

JlabopaTopnasi padora Ne 9. MUKpOCTpyKTypa IIBETHBIX CILJIABOB.

OnpenenuTb XUMHYECKHI COCTaB IBETHBIX CILIaBOB JaTyHu JI60, 6pon3sr bpC30, aropanro-
muHus 1 u cunymuna AJI2.

N300pa3uth quarpammsl coctosuus cucrem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax COCTOSIHMSI CUCTEM yKa3aThb COOTBETCTBYIOIIME KOHLEHTpALMU CILIaBOB,
OTIPEIeNIUTh UX CTPYKTYPHBIHM cOCTaB B paBHOBeCHOM cocTosiHuu npu 20°C u yKazaTb TeMIepaTypbl
KPUTUYECKHUX TOYEK.

N3yunTh MUKPOCTPYKTYPY LBETHBIX CIUTaBOB JIaTyHH JI60, 6pon3sr bpC30, mropamoMuHus
1 (3aKaneHHOTO U UCKYCCTBEHHO COCTApEHHOr0) U cuinymuHa AJI2.

CxeMaTnuecku 3apucoBaTh HaOJIOaeMble CTPYKTYPHI CIIaBOB B kBagpaTax (30x30 mm).
[Tox xaxabIM PUCYHKOM YKa3aTh MApKYy CILJIaBa, XUMUYECKUNA COCTaB U TUII AMArpaMMBbl COCTOSIHUS,
K KOTOPOMY OH OTHOCHUTCSI.

VYkazaTh, Kakue W3 M3yYCHHBIX CIUIABOB YIPOYHSIOTCS TepMooOpaboTkoi. OTBET 000CHO-
BaTh.

Kputepun u mikana olieHUBaHHS IO OLIEHOYHOMY CPEJICTBY —
3a0aHus no 1aO0pamopHbuIM 3aHAMUAM

[Ikana oleHUBaHUS
(nHTEpBaN OAIIIOB)
5 3ajjaHye BBINOJIHEHO HAa BBICOKOM YPOBHE (CTYIEHT B IOJIHOM OOBbeMe
OCBETUJI pacCMaTpUBAEMYIO ITPOOJIEMATHKY, IPUBEI ApIYMEHTHI B I10JIb3Y
CBOUX CY)KJICHHH, Bl1aieeT NpOPHIbHBIM NOHATUIHHBIM (KaTeropuaIbHbIM)
annaparoMm U T.II.)
4 3ajjaHKe BBIIOJIHEHO HAa CPEeIHEM YPOBHE (CTYIEHT B LI€JIOM OCBETUJI pac-
CMaTpPHBAEMYIO MPOOIEMATHKY, IIPUBEN APTYMEHTHI B TI0JIb3y CBOHUX CYX-
JICHUH, TONYCTUB HEKOTOPbIe HETOYHOCTH U T.I1.)
3 3a/iaHue BBIIIOJHEHO HA HU3KOM YPOBHE (CTYAEHT JOIYCTUJ CYLECTBEH-
Hble HETOYHOCTH, M3JI0KUJI MaTepHal ¢ OIKUOKaMH, He BiaJieeT B JOCTa-
TOYHOM cTeNneH! NPOPUIbHBIM KaTerOpUaJbHbIM alllapaToM U T.II.)
2 3aJaHuE BBINIOJIHEHO HA HEYAOBJIETBOPUTEIBHOM YPOBHE WM HE NpEN-
CTaBJIEH (CTYJEHT HE TOTOB, HE BBINOJIHWII 33JJaHUE U T.11.)

Kpurepuii onenuBanus

OueHoYHbIe CPeICTBA IJIsl IPOMEKYTOYHOM aTTecCTAHMN (IK3aMeH)

CtpoeHue uaeanbHbIX KpUCTAIIOB.
[TepeuncinTe OCHOBHBIE CBOMCTBA METAJLIOB.
OxapakTepu30BaTh MOHATUE METAUIMUECKON XUMUYECKOM CBSI3U.
Ha3BaTh oT/In4Me KPpUCTAIIIMYECKOro U aMOP(HOT0 COCTOSTHUS BELIECTBA.
Ha3Batb Tpu OCHOBHBIX THIIA KPUCTAINIMYECKUX PELIETOK METAJUIa, U ONHCATh PACIIOIO-
JKE€HUS aTOMOB B HUX.
6. Jlate ompeneneHue KOOpIUHAIIMOHHOTO yucia, Haith ero mist OLIK u (mmm) 'K pere-

ko

TOK.

7. UYem xapakTepu3yeTcs U KaK BBIYUCISIETCS TUIOTHOCTh YIIAaKOBKH aTOMOB B KpHUCTaJlInye-
CKOM penieTke?

8. Uro co0oii mpeacTaBIsgeT U KaK MPOSBISIETCS aHU30TPOITNST KPUCTATHYECKUX TeI?

9. CrpoeHnue peaqbHbIX KPUCTAJIIOB.

10. Kak reomerpudecku KiaccuGUIUpPYOTCs TePeKThl KpUCTaumdeckoro crpoenusi? [pu-
BECTH MIPUMEPHI 1e(PEKTOB KaXKAOT0 Kiacca.

11. Jlath ompenesieHHE BaKaHCHUU U MEXY3EIHHOTO aToOMa.

12. Ha3BaTh BO3MOXKHbIE MEXaHU3MbI 00pa30BaHMsI TOUCUHBIX A€(PEKTOB B UACATbHBIX KPH-
CTaJljlaX U ONHKCATh UX MOBeEeHUE U poJib B TG Yy3NOHHBIX MpoLieccax.

13. Jlate ob1ee onpeseneHne AMCIOKALUH.
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14.
15.
16.
17.
18.
19.
20.
21.
22.

Omnucare KpaeByro TUCIOKAIMIO U TEOMETPHIO €€ 00pa30BaHMsL.

Onwucars BUHTOBYIO AMCIIOKAILIMIO U MEXaHU3M €€ 00pa30oBaHuUs.

Urto takoe BekTop broprepca?

Kak onpenensiercst sHeprus JUCIOKauu?

Kak onpenensercs II0THOCTb TUCIOKALAN?

Kak BnusieT mIoTHOCTh JUCIIOKAIMI Ha MPOYHOCTh KPUCTAIIIIOB?

Onucath CTpOCHNE MAJIOYIJIOBBIX I'PaHUL] HAKJIOHA.

OnucaTbh CTPOEHNE BBICOKOYTIJIOBBIX (MEK3EPEHHBIX ) TPaHMUII.

Kak B3aumoeiicTByIOT MeXay co00M U APYT ¢ JpyroM JIMHEHHbIE (IUCIOKAIMK) U T10-

BEPXHOCTHBIE (TPaHUIIbI) JePEKTHI?

23.
24,
25.
26.

Makpo- 1 MEKPOCTPYKTYPHBII aHaJIU3 METAJLIOB.

Uto Ha3bIBaETCSl, MUKPOCTPYKTYPOU?

Kakue ocHOBHBIE 30HBI KPHCTALTU3AIMH UMEET CIIUTOK?

[To xakoli mpuYMHE B CIUTKE 00pa3yeTcsi ycalouHas pakKOBUHA H TJIe OOBIYHO OHA pac-

rnoJjyaraercs?

27.
28.
29.

HUEM?

30.
31.
32.
33.
34.

35

Uto Ha3bIBaeTCs, JIMKBALMEH, U KaKWe BUJIbI JINKBAIIMU CYIIECTBYIOT?
UTto BBIABIIAET OTIEYATOK 1O MeToay baymana?
B dem npuumHa TOSIBICHHUS BOJIOKHUCTOTO CTPOCHHS IIPH TOpsiueii oOpaboTKe jaBiie-

OOBSICHUTD, KaK JOJKHBI PACIIOJIaraThCsl BOJIOKHA B TOTOBOM U3JIETTUU U TIOUEMY.

YTO MOKHO BBISIBUTH 11O BUY U3JIOMOB CTAJIU U YyryHa?

Uto Ha3bIBaETCS,, MUKPOCTPYKTYPOU?

OrnucaTh NPUHIUI BUAUMOCTH MO METANIOTpahuIeCKUM MUKPOCKOIIOM.

Ha3Bath onepanuu moAroTOBKA MUKPONILTH(A U UX MOPSIIOK.

C xakoil 1esbl0 MPOBOJUTCS TPaBJIEHUE MUKPOLLTIH(OB, YTO MOXKHO HAONIOAATH JI0 U

1ocJie TpaBjIeHUs?

36.
37.
38.
39.
40.
41.
42.
43.
44,

Yro nmoHUMaeTcs MoJi pa3pelaromieil CioCOOHOCTbI0 MUKPOCKOIIA.

Kak onpenensiercs yBenuueHue MUKpockona?

Ha3BaTh cx0JCTBa M OTJIMYMS ITpoLecca MITU(POBAHUS U TOJUPOBAHHUSI MUKPOULTU(OB.
@Da3oBbIC IEPEXOBL.

Yro Ha3pIBaeTCA, NEPBUYHOM, @ YTO BTOPUYHON KpUCTAIIN3ALAEH?

B uewm 3akitouaercst TepMOAMHAMUYECKHI CTUMYII ITpoliecca KpucTamun3anuy'

Ha3BaTe sieMeHTapHbIE CTaAMU MEXAHU3Ma KPUCTaJUIU3aLUU.

Kakum nmapameTpom onuceiBaeTcs Kakaasi CTausi KpUCTaJIIN3auu?

Kakumu 10mKHBI ObITH TapaMeTphbl KPUCTAIUIM3ALIMY /1711 TIOJIYUYEHHs] KPYITHO3EPHUCTON

Y MEJIKO3EPHUCTOMN CTPYKTYpHI crijiaBa’?

45. Yro Takoe KpUTHUECKUI pazmep 3apoAblilia KpUCTaIH3au?

46. Kak BrmusieT cTeneHb MEpeoXJaKIACHUS CIIaBa Ha pa3Mep 3epHa W Ha MEXaHHUYECKHe
cBoiicTBa?

47. Yro Takoe TOMOTeHHasl U reTeporeHHast KpUCTaJUIU3aIus?

48. Kak BIusIOT pacCTBOPHMBIE U HEPACTBOPHUMBIE IPUMECH Ha MPOLECC KPUCTAIIH3AINN?

49. KaxoB mpenMymiecTBEeHHBI MEXaHI3M KPUCTAJUTM3ALNU PEaTbHBIX CIIIIaBOB?

50. Yro HazbIBaeTcs, MoAUULIPOBaHHEM?

51. Kaxk u ¢ kako# 11eJpi0 TPOBOAUTCA MOAU(DHUIIMPOBAHHE CILIIABOB?

52. Yro Takoe monmumop¢pusm? IlpuBectu mpumep MeTaiia, 00JaAalOMIEro MoJIuMoppus-
MOM.

53. Teopus CIu1aBoB.

54. Yto Ha3BIBACTCS, METAINTHMYCCKUM CILIABOM?

55. Urto Takoe komrmoHeHT? - aza?

56. Kakoe cocTtosiHUE CIuTaBa Ha3bIBaeTCsl PABHOBECHBIMY

57. UYro HazbIBaeTcs, TBEPbIM PACTBOPOM? - XUMHUYECKHM COECJUHEHHUEM? - TeTepOreHHON
CTPYKTYpOii?

58. Kakumu ObIBatOT TBEp/IBIE PACTBOPHI?

59. Yro o3HaYaeT TBEPIOPACTBOPHOE YIIPOUYHEHHE U B UEM €TI0 IPUIHHBI?
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60. JlmarpaMMbl COCTOSIHUS JBYXKOMIIOHEHTHBIX CILIaBOB.

61. Yro Takoe quarpaMmma COCTOSTHHS?

62. Kakue Touku Ha3bIBAIOT KPUTHUCCKUMU?

63. Yro Takoe TEpMUUECKUI aHAJIN3, KAKOBA €0 CBSA3b C AMArPaMMOI COCTOSHUS CIIJIaBOB?

64. KakoBa npakTuueckas METOJIMKA MOCTPOCHUSI TUarpaMM COCTOSIHUSI CIIJIaBOB?

65. Cdhopmynupyiite nmpaBuiio das.

66. UTo mo3BOJISET ONPEAEATh IPABUIO OTPE3KOB?

67. Metoauka MpUMEHEHHUS METOAA OTPE3KOB.

68. M300pa3uTh AuarpaMMy COCTOSIHMSI CIIJIaBa C HEOTPAHHMUYEHHON pacCTBOPUMOCTHIO KOM-
IIOHEHTOB.

69. Kakue BupI HOHBapUaHTHBIX ()A30BBIX PEAKIIMI BaM U3BECTHBI?

70. Kakoe mpeBpallieHHe Ha3bIBACTCSl IBTEKTUUECKUM (IBTEKTOMIHBIM, EPUTCKTHUECKUM,
nepuTekTouHbIM)? [IpuBecTH cxeMy 3TOH peakiuu.

71. Kakue TMHMM Ha3bIBAIOTCS JIMHUSAMMU JIMKBUIYC U COIUAYC?

72. B yeM oTnnuue CTpYKTYPHOU auarpamMmsl OT (a3oBoii?

73. Ynpyras u mactuueckas aedopmarus.

74. Kakas nedopmarisi Ha3bIBaeTCs YIPYrol U KAKOB €€ aTOMHBIM MeXaHHU3M?

75. Yro Takoe ruractuueckas aedopmarus?

76. KakoBa posib quciokanuii B peaan3alnuu MeXaHu3Ma MIacTUYecKoro caBura?

77. Ha3zoBuTte aTOMHBIE (TUCIIOKAIIMOHHBIC) MEXaHU3MBI IUIACTHYCCKOH Jedopmarum.

78. Kak u3meHsieTcs CTpyKTypa CIUIaBa MpH IIacTHUecKoi aedopmarmn?

79. Kak u3MEHSIOTCSI CBOMCTBA (MEXaHUYECKHE) CIUIaBa MPH ILIACTHYECKOH aedopmarmm?

80. UTto Takoe TeKCTypa U KaKOBHI CBOWCTBA TEKCTYPUPOBAHHOTO CIijiaBa?

81. Yro Takoe peKpucCTaIUIH3ALNSA?

82. B xakoM HCXOJHOM COCTOSIHUU JOJDKEH HaXOIUTHCS METaJUl, YTOObl UCHBITHIBATH MPU
HarpeBe peKpUCTAININ3aLMOHHbIE TIPEBpAIICHUS?

83. UTto Takoe nmopor peKpucTauiM3aumn?

84. Kakwue cTamuy npoXoauT METaJI B IPOLIECCEe PEKPUCTAITH3AIMN?

85. Uro Takoe Bo3BpaT (OTIbIX)?

86. Uro Takoe kpuTHUECKas cTeneHb Aeopmanuu? B kakux mpeaenax oHa HAXOJUTCS?

87. Kak Benér ce0s mpu HarpeBe CTPYKTypa MeTajuia, 1e(OpMUPOBAHHOTO C KPUTHUECKOM
CTENEeHbI0?

88. Uem oTiMuaroTcs Xoj0Has u ropsdas nedopmanun’?

89. Kaxk m3aMeHst0TCS CBOMCTBA (MEXaHUYECKHE) 1e(hOpMUPOBAHHOTO METAJlIa TTPH HArpese?

90. Mexanuueckue CBOMCTBA CIIIaBOB. Pa3pyienue.

91. Ha3oBuUTE OCHOBHBIE MEXAaHWYECKHE CBOMCTBA METAJUTMYECKUX CIUIABOB.

92. Kak 0003HayaroTCs U B KaKUX €AMHUIAX U3MEPSIOTCS OCHOBHBIE MEXaHHUUECKUE CBOIi-
cTBa?

93. Maiite onpeneneHe TBEPIOCTH MaTepUana.

94. ]laiiTe onpeneiceHrHe MUKPOTBEPIOCTH MaTepraa.

95. Kakumu MeToaMu OCyLIecTBIseTCS U3MepeHue TBEPIOCTU?

96. Ha3zoBurte nmpuOOpPHI 17151 U3MEPEHUS TBEPIOCTH.

97. Kakumu enuHHMIIaMu 0003HayaeTcs TBEPAOCTb, U3MEPEHHAs! Ha pa3IMYyHOM 000py10Ba-
HUU, ¥ KaKOBa MX 00111ast pa3MEepHOCTH?

98. Kaxk roroBsiTcst 00pa3iisl A U3MEPEHUS TBEPIOCTH?

99. Yem omimyaroTcs 00pasipl, MOATOTOBICHHBIE TSI U3MEPEHUS TBEPAOCTH?

100.Kakum ciocoGoM crieayeT u3MepsTh TBEPAOCTh 3aKATEHHON CTaIU?

101.M3 xakux 37eMEHTapHBIX MPOIECCOB COCTOUT MPOIIECC Pa3pyIICHHS TPH IIaCTHUSCKOM
nedopMaruu Metaia (Ipyu BHEITHEM HATPYKEHHUH)?

102.KakuMu OBIBAIOT THUIIBI Pa3pyIICHUS?

103.Ha3oBuTe OCHOBHOW CTPYKTYpHO-’HEPreTHUECKUH MapaMeTp, OTIMYAIOMIUNA XPYIKOe
pa3pylieHHe OT BSI3KOTO.

104.0OnummmTe TUCIOKAIMOHHBIA MEXaHU3M 3apOKICHUS TPEIIHHEI.
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105.B kakoMm MeTasuie mpHu OJJMHAKOBOM IIOTHOCTH JUCIOKAIIUU OBICTpEE HACTYIAET pa3py-
IIEHUE - B MEJIKO- WJIM K KPYITHO3EPHUCTOM U TIoYeMy?

106.Kene3oyriepoarcToie CIIIaBhI.

107.Ha3zosure ocHoBHBIE (ha3bl B cucteme Fe -FesC.

108.HazoBure rereporeHHbie CTpyKTyphl B cucteme Fe -FesC.

109.Kak BBIMISIAT O MUKPOCKOTIOM Te€TepOreHHbIE CTPYKTYpHI B cucteme Fe -FesC?

110.Yro HazbiBaetcs, heppuToM (ayCTCHUTOM, LIEMEHTHTOM, MIEPJIIUTOM, JIeAcOyprUTOM)?

111.KakoBbl UX OCHOBHbIE MEXaHUYECKUE CBOMCTBA?

112.HazoBuTe HOHBapUaHTHEIEC MpeBpaiieHus B cucreme Fe -FesC.

113.TTokaxkuTe UX HA TUArpaMMe U 3alUIINTE UX (a30BBIC PEAKIUH.

114.]TaiiTe onpeneneHrne YyryHOB.

115.Yem oHM OTIIMYAIOTCSA 10 MEXAaHUYECKUM U TEXHOJIOTMUECKUM CBOMCTBaM?

116.Vkaxure paBHOBECHOE CTPYKTYpHOE COCTOSIHUE IPU HOPMAaJbHOW TeMIlepaType J03B-
TEKTOUJHOM (3a3BTEKTOUIHOM, IBTEKTOMIHOM) CTaJIN.

117.Vxaxure paBHOBECHOE CTPYKTYpHOE COCTOSHUE IPU HOPMAaJbHOW TeMIlepaType J03B-
TEKTUYECKOTO (IBTEKTHUYECKOT0, 3a3BTEKTUYECKOT0) YyTryHa.

118.Kak 3aBHCAT MEXaHUYECKHUE CBOMCTBA YIVIEPOAUCTON CTaIM OT COZEPKaHUs YIrieposa B
Hel?

119.B uém 3akiarodaeTcs OTINYME IEMEHTUTA IEPBUYHOT0, BTOPUYHOTO U TPETHYHOTO?

120.Kakue cymecTByIOT BUABI KITACCU(PUKAIIA CTATN?

121 Kaxk knaccuUIUpyrOTCs CTaau M0 Ha3HAYEHUIO?

122.Kakumu cBoricTBaMu (MEXaHHYECKUMU ) 00JIaTaf0T KOHCTPYKIIMOHHBIE (MHCTPYMECHTAIb-
HbI€) YIJIEPOJUCTbIE CTANIN U JUISL KAKUX U3/1€IMNA OHU IPUMEHSIOTCA?

123.Kak MapKHUpYIOTCSI KOHCTPYKIIHOHHBIE YTIEPOIUCTHIE CTAM OOBIKHOBEHHOTO KayecTBa
(kayecTBEHHBIE)?

124 Ha3zoBuTe MapKu HHCTPYMEHTAJIBHBIX YIIIEPOAUCTBIX CTAJEH, 4TO 3Ta MApKUPOBKA 000-
3Haydaer?

125.Ha3naubTe MapKy CTallv Ui U3TOTOBJICHHS (00OCHYHTE CBOM BEIOOD): KOPITyca aBTOMO-
OWIIst; KpenéXHBIX U3IeTUi (BUHT, raiiKa, 1maioa), MOJIOTKa.

126.ITouemy cepy u Gocdop B cTanu Ha3bIBAIOT "BpEeAHBIME" TIPUMECIMU?

127.Kakue 4yryHbl Ha3bIBatOTCs OebIMu?

128.Ha3oBuTe OCHOBHBIC MEXaHHUECKUE CBOMCTBA OCIIBIX UyT'yHOB (Ka4€CTBEHHBIN YPOBEHB )
U 00J1aCTh UX MMPUMEHEHHSL.

129.Kaxoii nporiecc Ha3biBaeTcs rpaduruzamnmeii?

130.KakoBa ¢opma rpagMTOBBIX BbIOUYEHUI1 B CEPOM, KOBKOM U BBICOKOTIPOYHOM UyTyHE?

131.Kako# Tun 4yryHa mojiy4aroT TepMHUYECKO# rpaduTh3aimeit (ToMieHrneM)?

132.0numute pexxum TepMUYECKOl rpaduTu3aum.

133.Kakas MeTaideckass OCHOBa MOXKET OBITh y YyT'YHOB, COJIEpIKAIIUX TpaduT?

134.Kak MapKHpYIOTCS IPOMBIIIJICHHBIE YYTYHbI?

135.Yto 03HauaeT Mapka MPOMBIIIICHHOTO YyTryHa?

136.Tepmuueckas oopadotka (TO) cranu

137.KakoBa menbs TepMUYecKoil 00paboTKu cTaimm?

138.B uém 3akmouaercs TO cTanu ¥ KakKUMH TpeMsl OCHOBHBIMH MapaMeTpaMH XapaKTepH-
3yercs e€ pexxum?

139.Ha3zoBuTe ueTbipe OCHOBHBIX ITpeBpalleHus, npotekaromue npu TO.

140.Kakwne n3 HEX UMeIoT 1 y3MOHHBIN, a TAKXKE CABUTOBBIN XapakTep?

141.Kak o0o3HauatoTcst kputrueckue Touku (muaun) npu TO cramu?

142.113 xakux JIByX 3J€MEHTapHBIX MPOLIECCOB CKIAAbIBalOTCs MpeBpatieHus A—>I1?

143.Yro moHMMaeTCs o1 HaCJIeZICTBEHHBIM 36pHOM ayCTEHUTA; KaKUM OHO OBIBA€T U OT YETO
3aBUCHUT?

144.006bsicHUTE CMBICT TIOHSATUN HAYAJIBHOE U JCHCTBUTEIHLHOE 3€PHO ayCTCHUTA.

145.Ha3zoBute npoayKThl 11 (Hy3HOHHOTO IPEBPAILICHHS ayCTEHUTA.

146.Kakne npuMepHbIe 3HAYCHUS TBEPOCTH UMEIOT TIEPIIUT, COPOUT U TPOCTUT CTaNU 45 1
4yeM 00yCJIOBJIeHa 3Ta pa3HULA?
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147.Kakoii mapamerp TO cneayer nu3MeHsATh, YTOOBI MOJy4YaTh B CTAJIM pa3HbIe BUIBI dep-

puto-ieMeHTUTHBIX cmecelt (I1ICT)?
148.Yto Takoe KpUTHYECKasi CKOPOCTh 3aKaJIKH?

149.Kpatko oxapakTepusyiTe aTOMHBII MEXaHU3M MAapTEHCUTHOTO MIPEBPAILECHUSI.

150.Yto npencrausieT coO0H MapTECHCUT?
151.0xapakTepusyiiTe KpUCTAUINYECKYIO PEIIETKY MapTEHCUTA.
152.Ha3oBHTE OCHOBHbIE MEXaHUYECKHUE CBOMCTBA MAPTEHCUTA.

KpI/ITCpHI/I " IKaJIa ONCHUBAHWA 110 ONCHOYHOMY CPCACTBY — 9K3AMEH

XapaKTepI/ICTI/IKa SHaHWA NPCAMETA U OTBCTOB

3ayeTnl

CryneHT riyboKo U B OJIHOM 00bEME BJa/IeeT MPOTrPAMMHBIM MaTEPUATIOM.
['pamMOTHO, MCUEpIIBIBAIOIIE U JIOTUYHO €r0 HU3JIaraeT B YCTHOM WM MUCh-
MeHHOU ¢opme. [lpu 3ToM 3HAET PEeKOMEHIOBAHHYIO JUTEPATypy, MPOSB-
JISIeT TBOPUYECKUU TOJIXO/ B OTBETAaX Ha BOMPOCH U MIPABHILHO 0OOCHOBBI-
BaeT NMPHUHSATHIC PEIICHUS, XOPOIIO BIIaZIeeT YMEHUSIMHU 1 HaBbIKAMH ITPH BbI-
MOJIHEHUH MPAKTUYECKUX 3a/1a4.

3a4CT

CryneHT 3HaeT NporpaMMHBIN MaTepHuall, TPaMOTHO U 110 CYTH U3JIaracT ero
B YCTHOH UJIM MHUCbMEHHOU (hopme, TonycKasi He3HAUNTEIbHbIE HETOUHOCTH
B YTBEP)KIECHUAX, TPAKTOBKAX, ONPEACICHUAX U KaTEropusAxX WM HE3HAUYU-
TEIbHOE KOJIMYeCTBO oMOOK. IIpu 3TOM Bilageer He0OOXOAUMBIMU YMEHHU-
sIMM M HaBbIKAMU IPYU BBIIOJIHEHUH TPAKTUYECKUX 3a]a4.

3a4€CT

CryaeHT 3HaeT TOJIbKO OCHOBHOM NMPOTPAMMHBIN MaTepual, AOMyCKaeT He-
TOYHOCTH, HEIOCTATOUYHO YETKHE (POPMYTUPOBKH, HETIOCIEIOBATEILHOCTD B
OTBETax, U3NIaraéMbIX B YCTHOUM WiM nucbkMeHHOU ¢opme. [lpu s3Tom Heno-
CTaTOYHO BJIAJICET YMEHUSIMU U HABBIKAMU TIPH BBIMOJIHEHUHU MPAKTHYECKUX
3anay. Jomyckaet 10 30% ommboK B M31araeéMbIX OTBETAX.

3a4€CT

CTy,I[CHT HE 3HAeT 3HAYMTEIILbHOM YacTH IIporpaMMHOI'0 Marcpualia. HpI/I
OTOM OOIYCKACT MPUHIMUIIHAIBHBIC OIIMOKU B A0Ka3aTCiIbCTBaxX, B TPaAK-
TOBKE MOHITUN U KaTeFOpHﬁ, MPOABJIICT HU3KYHO KYJIBTYPY 3HaHPII>i, HC BJIa-
ACCT OCHOBHBIMU YMCHUAMMU U HABBIKAMU IPU BBIITOJHCHHUU MPAKTUICCKHUX
3aaay. CTy,I[CHT OTKA3bIBACTCA OT OTBCTOB HA JOIOJIHUTCIIbHBIC BOIIPOCHI.

HEC3a4CT
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