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CTpyKTypa U coep:KaHue TUCHUILIHMHbI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B YUeOHOM mpouecce

Heab n3y4yeHuss JUCHUIUIMHBL = MaTepraloBeIeHUE U KOHCTPYKIIHOHHBIE Ma-
TepUaybl 1aTh OyAylIIMM CIENUaIUCcTaM MO3HAHUE PUPOBI U CBOMCTB MaTEPHUAIIOB,
a TaK)K€ METOJIOB UX YIPOUHEHU JIJ1s1 HanOoiee 3p(PEeKTUBHOTO UCIIOJIb30BAHUS B TEX-
HUKE.

OCHOBHBIMH 322a4aMH JTUCLMIUINHBI SBISAETCS:

PacKpbITh (DPU3MUECKYIO CYIIHOCTb SIBJIEHMM, MPOUCXOIAUIMX B MaTepHaiax
IIPU BO3ACUCTBUU HA HUX PA3IMYHbIX ()AaKTOPOB B YCIOBUIX IPOU3BOACTBA U IKCILTY-
aTalluy U UX BIUSHUE HA CBOICTBA MaTepHAJIOB;

YCTaHOBUTh 3aBUCUMOCTh MEXKYy COCTaBOM, CTPOEHUEM U CBOWCTBAMU Mate-
pHUAJIOB;

U3YYUTh TEOPHUI0 U MPAKTUKY TEPMUYECKOH, XMMHUKO-TEPMHUYECKON 0Opa-
0OTKH;

U3YYUTh OCHOBHBIE T'PYIIIBI COBPEMEHHBIX METAJUIMUYECKMX MaTepHalioB, UX
CBOMCTBa M 00JACTU IPUMEHEHHUSI.

2. Mecto nucuuiiinubl B cTpykrype OOII BO. TpeGoBanus k pe3yJibTaTaM
OCBOCHHS CONEPKAHUSA AUCUUIIIMHBI

HNucrumraa « MaTepranoBeieHue U KOHCTPYKITMOHHBIE MaTEPHAJIbD) SBIISETCS
4acThio, (popMUpyeMOl yJaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHWN TOATOTOBKH
CTYJIEHTOB I10 HarpasjaeHuto moarotoBku 12.03.04 bruoTexHudeckue CUCTEMBI U TEX-
HOJIOTHH.

OcHoBreIBaeTca Ha 0Oa3e aucHuiinH: «Dusmkay, «XuMus», «MaTeMaTHKay,
«mxeHepHas U KOMITbIOTEpHAs Tpadukay.

SIBnsieTcss OCHOBOMW JUIsl M3YyYEHMs JUCIMIUIMH MPOQPECCHOHAILHOTO IUKIIA U
HAIMCaHUA BBITYCKHON KBATM(PUKAIIMOHHON pabOTHI.

3. TpeOoBaHuA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMUILIIMHBI

KOI[ 1 HAMMCHOBAHHC

HNuaukaropsl JOCTHXEHUN

[lepeueHs IaHUPYEMBIX PE3YJIBTATOB

KOMITETCHITHH KOMIIETSHITNH (110 pean3y-
€MOI TUCIUIUIMHE)
OIIK-1. Cnoco6en | OIIK-1.1. Ilpumensier 3Ha- | 3HaTh: OCHOBHBIC IMTOJIOKECHHUSI, 3aKOHBI U

IIPUMEHSTh €CTECTBEH-
HOHAy4YHBIE W OOIICHH-
JKEHEpHbIE 3HAHUS, Me-
TOJIbI MaTemaTruye-
CKOTO aHaju3a ¥ MOJe-
JUPOBAHUS B UHKEHEp-
HOM NESTENIbHOCTH,
CBSI3aHHOM C IIPOEKTH-
pPOBaHMEM U KOHCTPYH-
pPOBaHMEM, TEXHOJIOTHU-
MU IIPOU3BOJICTBA

HUS MAaT€MaTUKU B HHXKE-
HEPHOU IPaKTHKE ITPU MOJIE-
JUPOBaHUH,

OIIK-1.2. IIpumenser 3Ha-
HUsI €CTECTBEHHBIX HAYK B
VHKEHEPHOU MPAKTHUKE;
OIIK-1.3. Ilpumenser o06-
LICUHKEHEPHBIE 3HAHUS B
WH)KECHEPHOM JESATEIBbHOCTH.

METO/bl €CTECTBEHHBIX HAyK U MaTeMa-
THUKH; OCOOCHHOCTH TPOIIECCOB H SIBJIC-
HUW, TPOUCXOMANIMX B MeETaiaX |
CIUIaBax;

YMeTb: UCTOIB30BaTh OCHOBHBIE MOJIO-
JKEHUs, 3aKOHBI M METOJbl €CTECTBEH-
HBIX HayK W MAaT€MAaTUKH;, MPUMEHSIThH
AQHATTUTUYECKUE M YHUCICHHBIE METOJbI
pElIeHUs TMOCTABICHHBIX 3a7a4 B MPH-
JOXEHUH K TMpodeccruoHalbHON Jes-
TETHbHOCTHU; MHTEPIPETHUPOBATH SBICHUS




npuOOpPOB U KOMILIEK-
COB IIMPOKOrO Ha3Ha-

MIPU TTOMOIIKA COOTBETCTBYIOIETO TEO-
PETHYECKOTO armmapara.

YCHHUA

Biagets: HaBBIKaMH MPAKTHYECKOTO HC-
MOJIb30BaHHd MCTOJOB U IPUHIUIIOB
MaTeMaTHYECKOr0 aHalin3a, IMOCTpOe-
HHUS MEXAaHUKO-MAaTEMAaTUYCCKUX MOJC-
Jieli, aJieKBaTHO OINHUCHIBAIOIIMX Pa3HO-
oOpa3Hble MEXaHWYECCKUE SIBIICHUS B
po(eCCHOHATIBHOM AEATEIbHOCTH.

4.CTpyKTYypa U co/iep:KaHue IUCUUIIIMHBI

4.1. O0beM yueOHOM JUCHUILUIUHBI U BHAbI y4e0HOI padoThl

O0bem yacoB (3a4. ef1.)

Bup yueoHoii padoTnl Ounas 3a04HAS
dopma ¢dopma

OO0mas yuedHasi Harpy3Ka (Bcero) 108 108
(3.0 3au.ex) | (3.0 3a4. ex.)

Oobs13aTesqibHAs ayIUTOPHAasi y4eOHasi HATPY3Ka (BCero) B TOM 51 12

yucie:

Jlexuuu 34 6

CemuHapckue 3aHITHS - -

[IpakTrueckue 3aHATHS - -

JlabopaTopHbie paboThI 17 6

KypcoBas paboTa (KypcoBoii MpoeKT) - -

Hpyrue GhopMbl 1 METOABI OpraHW3allH 00pa30BaTEIBHOTO MpoIecca - -

(pacuemno-epaghuueckue pabomel, 2pynnogvie OUCKYCCUU, POLEEbLLE

uepsvl, mpeHuHzs, KOMnvlomeprnvle CUMYIAYUU, URMEPAKMUBHbLE TEeKYUU,

CeMUHApbl, AHAIU3 0eN08bIX CUMYayUll U M.N.)

CamocrosiTesibHas padoTa cTyaeHTa (Bcero) 57 92

dopma arrecTanus 3a4yeT 3a4ueT

4.2 Coaep:xaHue pa3ieaoB JUCHUNINHBI

Tema 1. Kpucramimueckoe CTpoeHUE METAIIIOB.

OO6masi XxapakTepUCTHKa U CTPYKTYpPHBIE METOJbI MCCJIEAOBAHUS METAJUIOB.
ATOMHO — KpUCTaJUIMYeCKasi CTPYKTypa MeTauioB. JlepeKxTsl KpucTamimueckon pe-

METKU MCTAJJIOB.

Tema 2. ®opMUpOBaHHUE CTPYKTYPHI METAJJIOB IIPU KPUCTAIITU3ALUY.

DHepreTUYecKue yCJIOBHUSl Mpollecca KpUCTAUIM3aluu. MexaHu3Mm mpolecca

kpucraumzanuu. dopma kpuctammdaeckux oodpazopanuii. Ctpoenue ciutka. [Ipe-

BpAIIICHHUS B TBEPIOM COCTOSIHHH. AJUTOTPOTIHSL.
Tema 3. CtpoeHue CriiaBoB.

@da3bl U CTPYKTypa B METAJUIMYECKUX CIUIABAaX. TBEpAbIE pacTBOPbI. XUMHUYE-

CKHEC COCANHCHMUA.

Tema 4. ®opMupoBaHUE CTPYKTYPBI CILIABOB IIPU KPUCTAIIIU3ZALIHMH.




[IpaBuno a3. DxcnepuMeHTanbHOE MOCTPOeHHE Auarpamm coctosiHus. [lpa-
BUJIO OTpE3KOB. JlmarpamMma COCTOSIHUSI CIUIAaBOB, OOpa3yIOLIMX HEOTPaHWYEHHBIE
TBEpJbI€ PacTBOPHI. JlMarpaMma COCTOSIHMS CIUIaBOB, OOpa3yrOIIMX OrpaHUYEHHBIE
TBEpJbIe pacTBOPHL. /narpamMma COCTOSIHHSA CIUIABOB, O00pa3ylOLIUX MEXaHUYECKUE
CMECH U3 YUCTHIX KOMIOHEHTOB. JluarpaMMa COCTOSIHUSI CILIaBOB, 00pa3yIOIIUX XHU-
MUYECKHE COeAUMHEHUs. J[marpamMmma COCTOSIHMSI CIUIAaBOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT NOTUMOP(HBIE TPEBPALLICHHS.

Tema 5. [Inactuueckas nedopmaiius 1 MEXaHUYECKHE CBOMCTBA.

Pazpymenne wmeraimoB. MeToabl ONPENEICHUST MEXAHUYECKUX CBOWMCTB.
Hakinen. BnusiHue HarpeBa Ha CTpOEHHE U CBOMCTBA J€(POPMUPOBAHHOTO METalljia.
XonoaHas ¥ ropsyas aegopmanus. Mexanuueckue cBoiictBa. Haknen u pekpucrai-
JU3aLHAsL.

Tema 6. XKene3o u crutaBsl Ha €T0 OCHOBE.

KommnoHeHThI 1 (ha3bl B CUCTEME Kee30 — yriaepo. Juarpamma cocTosIHUS Ke-
JIe30 — UEMEHTUT (MeTacTabwibHOE paBHOBecHue). /[narpamMma COCTOSIHUS KEJNe30 —
rpadguT (crabuiabHOE paBHOBecHE). BiusHue yriieposa U MOCTOSIHHBIX IPUMECE Ha
CBOMCTBA cTaznel. Jlernpyromue 351eMeHTHI B cTald. CTPYKTYPHBIE KIacChl JISTUPOBAH-
HBIX CTaJICH.

Tema 7. UyryHbl.

Cepplii u Oenblif uyryHbl. Beicokornpounslil yyryH. KoBkuii uyrys. Cnenuanb-
HBIC YyTYHBI.

Tema 8. Teopust TepMudeckoit 00pabOTKU CTaIH.

Knaccudukanus BunoB tepmudeckoir oopadotku. Tepmuueckas o0paboTka u
nuarpamMma coctosiHusi. [IpeBpaienue npu HarpeBe (oOpazoBanue aycteHuta). Poct
3epHa aycTeHuTa Ipu Harpese. [lepauTHoe npeBpaiienne. MapTeHCUTHOE ITpeBpallie-
Hue. [Ipomexyrounoe (OeiiHUTHOE TpeBpaiieHue). JluarpaMMbl H30TEPMUUYECKOTO
IIPEBPAILECHUS ayCTEHUTA. TepMOKHHETUYECKHUE JUarpaMMbl IIPEBPALLEHUS IIEpeoxia-
XKIEHHOro aycTeHuTa. [IpeBpallieHus npu oTmycke.

Tema 9. Texnonorus TepMudecKoil 00pabOTKH.

Orxur 1- ro poga. Omxur 2 — ro poxaa. 3akanka. Bunel otnycka. Tepmomexa-
HU4eckas oopaboTtka. [ToBepxHocTHas 3akainka. JledekThl, BOZHUKAIOIINE PU TEPMH-
yecKoi oOpaboTKe.

Tema 10. Xumuko— Tepmuueckast oopadoTka.

Teopus XUMUKO — TepMHIECKO 00padoTKu. L{emMeHTaIs, a30THPOBAHUE U ITH-
aHupoBanue crane. JuddysnonHas meraminsaus.

Tema 11. KOHCTpYKIIMOHHBIE CTaJIU U CIUJIABBI.

VYriepoaucTbie KOHCTPYKIIMOHHBIE CTanu. JlernpoBaHHbIE KOHCTPYKIIMOHHBIE
ctayid. CTpOUTENbHBIE HU3KOJIETUPOBaHHbIE cTaIA. CTalnu A1 XOJI0JHOM IITaMIOBKH.
KoHCTpyKIIMOHHBIE IEMEHTYEMBbIE U yiydilnaeMble ctand. CTalu ¢ MOBBIIIEHHON 00-
pabaThIBa€MOCTBIO pe3aHreM. PecCoOpHO — MPYXKWMHHBIE CTaM OOIIETO Ha3HAYCHUSI.

5



[[TapukonOAMMIIHUKOBBIE CTanu. KOPpPO3MOHHOCTOMKHUE U KAPOCTOMKHUE CTAIN U
cruiaBsl. XKapomnpounble cTanu U criaBbl. KprorenHsie cramnu.

Tema 12. IHCTpyMeHTaIbHBIE CTATU U TBEPJIbIE CIIABHI.

Cranu 11 pexxyuiero uHcrpymenTa. CTainu 1 U3MEpUTEIbHOIO HHCTPYMEHTA.
Cranu 1151 ITaMnoB XoJioAHoro negopmupoBanusi. Ctaiu 75 LITaMIIOB TOPSYEro Jie-
dbopmupoBanus. TBep/bIe CIIIABHI.

Temal3. Cranu u cruiaBbl ¢ 0COOBIMU (PUZNIECKUMHU CBOWCTBAMHU.

MaruautHslie cTany U cruiaBbl. CTald U CIJIaBbl C BBICOKUM 3JIEKTPUUYECKUM CO-
POTUBJICHUEM [T HAarpeBaTeIbHBIX 371eMEeHTOB. CIUIaBbl C 3a/IaHHBIM TEMIIEpaTyp-
HBIM KO3 puiieHToM JInHeHoro paciuperus. Criabbl ¢ 3¢ heKToM namsTé GOpMBI.

Temal4d. Tutan u criyiaBbl Ha €r0 OCHOBE.

Tepmudeckast 00pabOTKa TUTAHOBBIX CIUIABOB. [IpoMBIIIIIEHHBIE CIUIABBI TUTAHA.

Tema 15. AmfoMUHHAI U CIUIaBBI HA €TO OCHOBE.

Knaccudukanusa amoMHUHHEBBIX CIIaBOB. Tepmuueckas oOpadotka. Jledpopmu-
pyEMBIE Y JINTEHHBIE aFOMUHUEBBIC CILUIABBI. Maruuii U CIIaBbl Ha €ro OCHOBE. JIu-
TelHbIe U 1e(popMUpyeMble MarHUEBbIC CIUIABHI.

Tema 16. Menp u cruiaBel Ha €€ OCHOBE.

JlaTyHu, UX CTpoeHHE U CBOWCTBA. BpOH3bBI: OJIOBSIHHbBIC, AIFOMUHUEBBIE, KPEM-
HUCTBIEC U OepuiuineBbie. AHTU(GPUKIIMOHHBIE CIIaBbl. OJOBSHHBIE U CBUHIIOBBIE 0a0-
outel. I{MHKOBBIC AHTHU(PUKIIMOHHBIC CIUIABBI. AJFOMHUHHUEBBIC IOAIMIAITHUKOBBIC

CILIaBBEI.
4.3 Jlexknun

. O0bem yacoB

11/-11 Ha3Banue Tembl Ounas 3aounasn
¢popma (¢popma

1 Kpucrannmueckoe CTpoeHHE METAIIIOB. 2 0,5
2 dopMHUPOBaHUE CTPYKTYPhI METAIUIOB NPH KPUCTAJUTU3ALIUN 2 0,5
3 CtpoeHue CIIaBoB. 2 0,5
4 dopMHUPOBaHUE CTPYKTYPHI CINIABOB MPH KPUCTATUTU3ALIUH. 2 05
5 [Tnactuyeckas nedopmaliis 1 MEXaHUYECKHUE CBOICTBA. 2 -
6 | Xeme30 u CIIaBHI HA €TO OCHOBE. 2 1
7 UyryHBHI. 2 1
8 | Teopus TepMUYECKOi 0OpabOTKH CTalH. 4 1
9 TexHonorust TepMuuecKoit 06padboTKu 2 -
10 | Xummko — TepMuyeckas 06paboTKa. 2 -
11 | KoHCTpyKIIMOHHBIE CTAJIA U CILJIABBI. 2 -
12 | UncTpyMeHTalIbHBIE CTAJIH U TBEPbIE CILIABHI. 2 -
13 | Cranu u criiaBbl ¢ 0COOBIMU (PU3UUECKUMHU CBOHCTBAMHU. 2 -
14 | TuraH u cruIaBbI Ha €r0 OCHOBE 2 05
15 | AnroMHHMI U CIUIaBBI HA €M0 OCHOBE. 2 05
16 | Menp u criaBbl Ha €€ OCHOBE. 2 -




Hroro

34

4.4 JIabopaTopHbie padboThl

Oo0beMm yacoB
Ne
wn Ha3Banue Tembl Ovynast 3aounas
¢opma ¢popma
OnpezneneHue CTPOEHUS METAJIJIOB U CIUIABOB METO/IaMH MaK- 2 0,5
1 POCKOIINYECKOT0 aHaIN3a (MakpoaHanus). MI3yunTe ocHOBHBIE
IpUEMbl MAaKpPOCKOIMYECKOTO HCCIICAOBAHUS METAUIOB U
CILIABOB.
OnpezneneHue CTPYKTYpbl MaTepUaoB METOJaMU MHUKPOCKO- 2 0,5
2 IIUYECKOro aHanu3a (MUKpoaHanu3). O3HaKOMUTBCS C METO-
JJAMH UCCJIEIOBAaHUM CTPYKTYPbl MaTE€pUaAIOB IpU OOJIBLIMX.
Kpucrannuzanus u ee BIMsHUE Ha CTPYKTYPY U CBOMCTBa Me- 2 -
Taya. M3yuuts MEXaHU3M U KMHETUKY Ipoliecca NepBUYHON
3 KPUCTAIM3alMM, BIMSHUE YCIOBUI KpHUCTAUIM3aLMM Ha
CTPYKTYpPY U MEXaHHUYECKHE CBOMCTBA METaJLIA.
4 VcnbITaHnue TBEpJOCTH METAJUIOB U CIUIaBOB 1O MeTony bpu- 2 1
Hesust U Poksesuia.
5 OnpezneneHne MEXaHUYECKHX CBOMCTB METaJIOB U CIUIaBOB 2 1
IPY UCTIBITAHUU HA PACTSHKCHUE.
MuUKpOCTpyKTypa yriaepOoaUCThIX CTalel B paBHOBECHOM CO- 2 1
6 CTOSIHUM.
7 CrpoeHue 1 CBOHCTBA YYT'YHOB. 1
MHUKpPOCTPYKTYpa JETUPOBaHHbBIX CTajleil B paBHOBECHOM CO- -
8 CTOSIHUH.
9 MUKpOCTPYKTYpa IIBETHBIX CIJIABOB. 2 -
Hroro: 17 6
4.5. CamocrosiTesibHasi padoTa CTyIeHTOB
Ne Ha3Banue TemMbl Bup CPC O0bem yacoB
n/n Ounas | 3aounas
popma ¢popma
CtpoeHne MeTaIIMYEeCKUX MaTeprasoB MOJrOTOBKA K JIa-
1 OnemenTs! Kprctammorpaduu. CtpoeHue pe- | OOpaTOpHBIM pa- 2 4
aJTBHBIX KPUCTAJIJIOB. botam , 3auer
Kpucramnmzanus. DHepreTH4ecKkue yCIOBUS | MOATOTOBKA K JIa-
npoliecca KpUCTaUIM3alui. MexaHu3M Ipo- | OopaTOpHBIM pa-
2 necca kpuctaimnuzauuu. dopma Kpucraumye- | 60tam, 3a4eT 2 4
ckux obOpazoBanuil. Ctpoenue cnutka. Ilpe-
BpallleHUsl B TBEPJOM COCTOSIHMH. AJUIOTpPO-
st
Crpoenue crutaBoB. Pa3el U CTPYKTypa B Me- | IOATOTOBKA K JIa- 9 5
3 TJIMYECKUX CIUIaBaxX. TBeplble pacTBOPHI. | OOpaTOPHBIM pa-
XUMHYECKUE COeTUHEHUS 6oTtam, 3auer
®opMUpOBaHUE CTPYKTYPHI CIIABOB P KPU- | MOJrOTOBKA K JIa- 4 6
4 crayumsanuu. [lpaBuno ¢da3. DkcnepumeH- | 60paTOpHBIM pa-
TJIbHOE TOCTPOCHUE IMarpaMM COCTOSHUSA. | 60TaMm, 3a4eT




IIpaBuno orpe3koB. JluarpaMMa COCTOSIHUSA
CIUIaBOB
VYnpyras u mactuyeckas aedopmarus. Pas3- | moaroroska k Jsia-
5 pyllleHHe MeTaioB. XO0JN0oAHas U ropsyas ae- | OOpaTOpHbIM pa- 4 6
bopmartus. 6oTamM, 3a4er
HOJTOTOBKA K Jia-
2Kene3o u crinaBel Ha ero ocHoBe. Komrio- . 6 6
6 OopaTopHBIM pa-
HEHTHI U a3kl B CHCTEME JKEJIe30 — yIIIePO/I.
060TaM 3aueT
Uyryn. Cepwlif u Oenblid 4yryHbl. BBICOKO- | TTOJIrOTOBKA K J1a- 4 6
7 npounblii 4yryH. KoBkuii uyryn. Crenuans- | 60paTopHBIM pa-
HBIC YYT'YHBI. 60TaM, 3a4er
Teopuss TepMuyeckoii 00paOOTKM CTayM. | MOJIrOTOBKA K Ja- 5 6
8 Knaccudukanust BUIOB TepMUUYeCKOrW oOpa- | 60paTopHBIM pa-
OOTKH. 0oTaM, 3a4er
MOJTOTOBKA K Jia- 4 5
9 TexHonorust TepMuUuecKoi 00paboTKH 00paTOpHBIM pa-
060TaM 3aueT
XUMUKO — TepMHueckas obpaboTka. Teopus | HOATOTOBKA K Jia-
XUMHKO — TepMudeckoii 00padotku. [lemenra- GopaTopHbIM pa- 4 6
10 ~ | 6oTaM, 3a4er
s, a30THPOBAHUE U [IHAHUPOBAHHE CTaJCH. ’
Juddy3nonnas merammmzanusi.
MOJTOTOBKA K Jia- 4 5
11 | KOHCTpyKIMOHHBIE CTAJIA U CILJIABBI. 00paTOpHBIM pa-
ooram, 3a4eT
VHCTpyMeHTAlbHbIE  CTalM M TBepable | LOATOTOBKA KJia- 4 6
12 60paToOpHBIM pa-
CIUIaBBI.
0oTaM, 3a4er
Cranu W crmiaBbl ¢ 0COOBIMU (PU3UUECKUMHU TIOATOTOBKA K Jia- 5 6
13 . OOpaTOpHBIM pa-
CBOWCTBaMH.
060TaM, SK3aMeH
TuTaH 1 cruIaBbl Ha €ro ocHoBe. TepMHuueckas | MOArOTOBKA K Jia-
14 | 06paboOTKa THTAHOBHIX CIUIABOB. IIpombim- | OOPaTOPHBIM pa- 2 6
JIHHBIE CIIaBBI THTAHA. GoTam, 3a4et
MOJTOTOBKA K JIa- 5 5
15 | AJNOMMHMI U CIUIaBBI HA €M0 OCHOBE. 00paTOpHBIM pa-
6oTaM, 3a4er
MOJIrOTOBKA K JIa- 5 6
16 | Menp 1 CIUTaBBI Ha €€ OCHOBE. OOpaTOpHBIM pa-
0oTaM, 3a4er
Hroro 57 92

5.00pa3oBare/ibHbIE TEXHOJIOTUH

nus, CO3aAaHUEC BJICKTPOHHBIX y‘IC6HBIX MaTCpHUaJIOB,

4.7. KypcoBble padoThl/POEKTHI 110 JUCIUILTNHE «MaTepruaioBeIcCHUE 1 KOH-
CTPYKLIMOHHBIE MaTEpHUAIIbI» HE MPEANOIAratoTCsl y4eOHbIM TIAHOM.

B npouecce oOyuenust 1 AJOCTUKEHUS MIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
JUCLMIUIMHBI UCIOJIB3YIOTCS CIEyIOIINE 00pa30BaTEIbHbBIE TEXHOJIOTUU:
- “”HPOPMALIMOHHO-KOMMYHUKAIIMOHHAs TEXHOJIOTUs], B TOM YMCJIE BU3yaau3a-



- TEXHOJIOTHSI KOJUIEKTUBHOTO B3aMMO/JICHCTBHS, B TOM YHUCJIE COBMECTHOE pe-
IIeHUE TPOOJIEMHBIX 3a71a4, CUTyaIui, KeHCOB;

- TEXHOJIOTHSI MpoOIeMHOro oOydeHus, B TOM YHUCJIE B paMKax pa3zbopa mpo-
OJIEMHBIX CUTYalIH;

- TeXHOJIOTHS Pa3BUBAIOIIEIO0 O0yUEHHMs, B TOM YHUCJIE TIOCTAaHOBKA U PEIICHUE
3aJ1a4 OT MEHee CJIOKHBIX K 00J1ee CII0KHBIM, Pa3BUBAIOIITUX KOMITIETCHIIUU CTY/ICHTOB;

- TEXHOJIOTHS aJJalITUBHOTO 00YYEHHUsI, B TOM YHUCJIE MPOBEICHNE KOHCYIbTAIIUM
MIPEIo/1aBaTes.

6. YueOHO-MeTOAMYECKOE U MPOrPAMMHO-UH(OPMALIMOHHOE O0ecrevyeHue
TUCIHHUTIIINHBI

a) OCHOBHAsI JIUTepaTrypa:

1. Typununa B.}JO. MatepuanoBeieHue: MEXaHUYECKUE CBOMCTBA METAJIIOB. TepMuueckas
o0pabotka meraioB. Crienuanbhble ctanu u ciiasel / B.JO. Typununa; nog pen. C.A. Hukynuna -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Tekct: anexrponnsiii // 9bC "Koncynprant
cryaenta" : [cait]. - URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (mara 06-
pamenus: 18.11.2019). - Pexxum nocTtyna: mo nojanucke.

2. Cnecapuyk B.A. MarepuanoBezieHre 1 TEXHOJIOTUS MaTepuasoB: yueb.mocoodue / B.A.
Crnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 31eKTpOHHBIH //
OBC "KoncynbTaHT cTyfeHTay: [caift]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara oopamenus: 18.11.2019). - Pe-
UM JJOCTYIA: 0 TOJIHCKE.

0) JomOTHUTeIbHAS JINTepaTypa:

1. Comuues [O.I1. Marepuanosenenue. [Ipumenenne u Beioop matepuanion / Comnnies FO.I1.,
bopsenko E.U., Bonorkanuna C.A. - CII6. : XUMU3 AT, 2017. 200 c. - ISBN 978-5-93808-295-
3 - Tekcr: oanekrponnwsni // OBC  "KoncympranT  crymenta: [caiit]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (nara oOpamenus: 18.11.2019). - Pe-
UM JIOCTYTIA: TI0 TIOJIITHCKE.

2. XKapckuit 1.M. Marepuanosenenue: yuebHoe nocodue / 1.M. XKapckwuii, H.I1. iBaHoBa,
J.B. Kyuc, H.A. CBugynouu - Munck: Beimr. mk., 2015. - 557 c¢. - ISBN 978-985-06-2517-5 -
Tekcr: anekTpoHusit  //  OBC "KoHCynbTaHT  CTyZIEHTa»: [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (nara o6pamenus: 18.11.2019). - Pe-
UM JIOCTYMA: 10 TOMHCKE.

3. Cnecapuyk B.A. MaTtepuanoBeieHre U TEXHOJIOTHs MaTepuaioB: yued. mocodue / B.A.
Crecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 35eKTpOHHBIH //
OBC "Koncynbrant cryaenTa': [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nata obpamenus: 18.11.2019). - Pe-
KMM JOCTYTIA: 1O TTO/THCKE.

4. Conuues 1O.I1. Matepuanosenenue: Yueouuk s By30B / Connues FO.I1., Ipsxun E.N. -
Uzn. 6-e, crepeornrr. - CI16. : XUMU3AT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
AIEKTPOHHBIN /l 9bC "KoncynbTant cTyaeHTa'": [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (gara obpamenus: 18.11.2019). - Pe-
UM JIOCTYTIA: TI0 TOIHCKE.

B) METOAMYECKHE PEKOMEH AL UM

1. JTaGopaTopHbIil MPaKTUKYM 110 TUCHUIUIMHE «MaTepuanoBeneHue» (It CTYACHTOB JHEB-
HOU 1 3a049HO (hopMax 00ydEHHS BCEX TEXHHUECKUX crernuanbHocTeit.) /Coct.: B. M. ly6acos, E.
IT. MorunbHas, E.B. Haropnsiii — JIyranck: U3n-so JIHY um. B.[lans, 2017. - 75 c.


http://www.studentlibrary.ru/book/ISBN9785876236807.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html

2. Kapramosa JI. 1., Koxxemsaxun I'. H. MarepuanoBeneHue a1 MallMHOCTPOUTEINIEH B 3a-
nadax. Yde0. mocobue. -2-¢ u3n, nepepad. u ucmnpan. Jlyranck: M3n-Bo BocTtouHoykpamHCKOTO
HaIlMOHAJIBHOTO YHUBEpcuTeTa MMeHH Biagumupa Jlans, 2004. 192 c.

3. Meronnyeckue yka3zaHusl U KOHTPOJIbHBIE pabOTHI MO AUCHUILTNHE « MaTepranoBeeHue»

JUIsL CTYJIEHTOB — 3a04YHUKOB HarpasieHui: 8.100403 — opranu3zanus nepeBo30K U yIpaBICHUS Ha
TpaHcnopTe (FKEIE3HOAOPOKHBIA TPAHCIIOPT, MPOMBINIIEHHBIN TpaHncnopT) 8.100402 - TpancmopT-
HBIE CUCTEMBI CO ClieMaau3alueil opranuzanus TamoxeHHoro koutpous / Cocr.: JI. W. Kapramoga.
— Jlyranck: M3n-Bo BocTtouHoykp. Hail. yH-Ta uM. Bnagumupa Jans, 2003.- 10 c.

4. lly6acoB B. M., MorunsHas E. [1. MeramioBenenne u TepMudeckas oopadboTka CIUIaBoOB:
YuebHoe nocobue. — JIyranck: Uza-so JIHY um. B. [ans, 2018. - 134 c.

I) HHTEPHET-PecypcChl:

MuHuctepcTBO 0Opa3zoBanus M Hayku Poccuiickoit denepanuu — http://Muno6praayku.pd/

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

MunuctepcTBO 00pa3oBanus 1 Hayku Jlyranckoit Hapoanoit Pecryomuku —https://minobr.su

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

[Topran deaepalibHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAPTOB BHICIIETO 00pa3o-
Banus — http://fgosvo.ru

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

WNudopmanmonnas cuctema «EIWHOE OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcam» —
http://window.edu.ru/

denepanbHblii IEHTP HHGOPMALIMOHHO-00pa30BaTeNIbHBIX pecypcos — http://fcior.edu.ru/

DJIeKTPOHHBIE OHOJINOTEYHbIEe CHCTEMBbI M PecypChl

DneKTpOHHO-0MOIMOoTEYHAs cucrema «KoHcynpTanT CTYJEHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MOIMoTeuHas cuctema «StudMed.ruy https://www.studmed.ru
Nudopmannonubiii pecypc 0101H0TEeKH 00pa30BaTeIbHON OPraHu3aluu
Hayunas 6ubnmnorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7.MaTepHaJIbHO-TEXHHYECKOE o0ecneuyeHue U CIUININHBI

OcBoeHne aucuuIUIMHBL «MaTrepuanoBeleHne U TEXHOJIOTHS MaTepHaIOB)»
IIPEANOaraeT UCIOIb30BAHUE AKAJEMUYECKUX ayIUTOPHUI, COOTBETCTBYIOIINX JEH-
CTBYIOIIIMM CAaHUTAPHBIM U MTPOTUBOIIOKAPHBIM MTpaBUIaM U HOPMaM.

[Ipouee: pabouee MecTo MpenoaBaress, OCHAIEHHOE KOMITBIOTEPOM C JJOCTY-
oM B lHTepHEeT; MUKpOCKOTBI MeTasutorpadudeckrne MUM-7; nmeun HarpeBaTenbHbIC
nabopatopubie CHOJI-6,7/9 u np.; oOpasiiel, MUKponu(bl 1 000PYIOBaHUE IJIS UX
NOAroTOBKM; TBepAaomep bpunens, TBepaomep Pokseria; paspeiBHas mamuza P 0,5;
KOIEp MasiTHUKOBBIN; CTEHJ C (DPOPMOBOUHON CMEChIO; OEryHbI J1a0OPATOPHBIE IS
IPUTOTOBJICHUS] POPMOBOYHON CMECH; BECHI JaOOPATOPHBIE TEXHUUECKHE C KOMILIEK-
TOM Pa3HOBECOB; KOIEP JIAOOPATOPHBINA ISl M3TOTOBICHUSI 00pa3ioB; mpuOop s
CYLIKH 00pa3ioB 13 (OPMOBOYHON cMecH; TPUOOp ISl onpeAeNICHUs! TBEPAOCTH; IIPH-
O0op g ompeaeneHUs Ta30NpPOHUIIAEMOCTH; TUIPABIMYECKUI TMpecc; IMepeuyeHb
HAIJISTHBIX TTOCOOMI M TEXHUYECKUX CPEACTB 00YUEHUS; KOMIUIEKT IJIAKATOB MO Me-
TaJUIOBEJICHUIO U TEPMHUUYECKON 00pabOTKe, CTPOCHUIO U CBOMCTBAM METANIMYECKUX 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/

HEMETAJUTMYECKNX MATEPHAIOB; aThOOMBI MHUKPOCTPYKTYP METAUIOB U METaJTUYe-
CKUX CIUIaBOB; JIA0OpATOPHBIE CTEH/bI 00pa3loB M HATJSAHBIX MOCOOUH Kadeapsl;
CTaHJapTHBIC IIKaJIbI H300pakeHuit MukpocTpykTyp no I'OCT 5639

[IporpammHoe obecrieyeHue:

O yHKIIMOHAb-
HOE Ha3HAUYeHHE

becninatHoe mporpamMmHoe
obecrieueHne

CchpUIKH

OducHbrii makeT

Libre Office 6.3.1

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

OnepanuoHHast https://ubuntu.com/

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

IToyToBBIIT KiIH-
€HT

MozillaThunderbird

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

daiin-menemrep | FarManager http://www.farmanager.com/download.php
ApxuBaTop 7Zip http://lwww.7-zip.org/
paguuecknii | GIMP (GNU Image Manipu- | NtP:/iwww.gimp.org/ _

lation Program) http://gimp.ru/viewpage.php?page_id=8
PEAAKTOP g http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
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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

8. OneHoYHbBIE CPEACTBA MO AUCHHUILIMHE

(poHIA OLIEHOYHBIX CPEACTB M0 Y4eOHOH TUCHUILINHE

IMacnopr

«MarepuaJjioBeeHre 1 KOHCTPYKIIHOHHbIE MAaTEePHAJIbD)
[lepedyenb koMIETEHIUH (3JIEMEHTOB KOMITETEHIIUI ), HOPMHUPYEMBIX B PE3YJib-
TaTe OCBOCHMS Y4ECOHOU JUCIUTIIMHBI

Kon

Nunaukaropel

Kontponupye-

TexHonorus tep-
MHYECKOi o00pa-
OOTKH.

Tema 10.
XHUMHKO-TEPMH-
yeckas o0pa-
00TKa.

. Oransl Gop-
Ne | koHTpO- DopmyJIUpOBKa JOCTUKEHUM KOMIIE- | MBIE
1/ | IUpyeMOM | KOHTPOJIUPYEMOM TEeHIUU TEeMbI y4eOHOM MHPOBAHITT
I | KOMIIe- KOMITETEHIIH (o peanuzyemoit T CLUTLITUHBI, I(JCS%Z;TI/IPH)
TEHLINH JUCHHUIIIINHE NPaKTUKHU
1 | OIIK-1 Cnocoben mnpume- | OIIK-1.1. [Tpume- Tema 1.
HSTh €CTECTBEHHO- HACT 3HaHUA MaTe- KpI/ICTaJ'IHI/I"Ie-
HayuHple W 00- | MATHKI B MHXKEHEp- | CKOE  CTPOCHHE
IeHIKEHEpHbe HOH IIPAaKTUKE MpU METaJJIOB.
MOJEIUPOBAHUH Tema 2.
SHAHMA,  MCTOAB | OIyK.-] 2. [Ipume- | Kpucramnmusza-
MaTeMaTH4eCKOTO HSeT 3HAaHUA ecTe- | nusl.
aHalv3a U MOJEIU- | CTBEHHBIX HAayK B UH- | Tema 3.
poBaHMs B HH)Ke- | )KECHepHOM npakthke | CTpoeHue cruia-
ueproii gestensro- | OIIK-1.3. TIpume- | BoB.
cru, cesamHoi ¢ | PACT obmennxkenep- | Tema 4.
HbI€ 3HaHUA B UHxe- | DopmupoBanue
MIPOEKTUPOBAHUEM .
HEPHOW JESATENBHO- | CTPYKTYpPHI CILJIa-
W KOHCTpYHMpOBa- | o1y BOB IIpU  KpH-
HUEM, TEXHOJIOTH- CTAUIU3AINH.
SIMH TIPOU3BOJICTBA Tema S.
npubOpoOB M KOM- Yopyrag u mna-
TUIEKCOB IUPOKOTO cTudcckas -
Ha3HA4YEeHMS (opmarmy. 3
Tema 6.
Keneso u
CIUIaBbl Ha €ro
OCHOBE.
Tema 7.
YyryHsl.
Tema 8.
Teopusa Tepmu-
4eCKOU o0pa-
OOTKH CTaJIH.
Tema 9.
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Tema 11.

KoHcTpyKInoH-
Hble CTIHd W
CILIaBBHI.
Tema 12.
NucTpyMeHTab-
HblE CTId W
TBEP/IbIE CILIaBBL.
Tema 13.

Cranu u CIjIaBbl
¢ ocoObiMu  u-
3UYECKUMHU CBOM-
CTBaMHU.

Tema 14.

Tutan u cruiaBel
Ha €ro OCHOBE.
Tema 15.
AnroMuHUI n
CIUIaBBI Ha €ro
OCHOBE.

Tema 16.

Meny u criaBbl
Ha €¢ OCHOBE.

Iloxka3aTeu u KPUTEPHUU OLICHUBAHWUA KOMHeTeHHHﬁ, OIIHNCAaHMC IIKAJ ONCHUBAHUA

Kon HNupukarops! ngo-
CTHKEHUHN KOM- KonTposmmpyembie HaumeHnoBa-
Ne | konTpONIMpPY- Ilepeyens mianupy- .
n/n | emoit komme- | oo (Hf) €MbIX pe3yJbTaToOB TeMbI YHCOHOH HHE OTEHO™
B peanuszyemMon TTUCITUTIAHBI HOTO CpE/ICTBA
JTUCITUATIITUHE )
1 OIIK-1 Crno- | OIIK-1.1. ITpu- | 3HaTs: ocHoBHbIE | Tema 1, Bomnpocer s
COOeH NMpuMe- | MEHSIeT 3HaHUsl | TOJOXKEHHUs, 3aKOHbI | Tema 2, 3a/laHus 10 Ja-
HATb  €CTE- | MAaTEMaTUKH B u  Mmeroasl ecre- | Tema 3, O60paTopHBIM
CTBEHHOHA- HMHXEHEPHOU CTBEHHBIX Hayk WU | Tema4, pabotam, 3auer
YUHbIE M 00- | MpaKTUKE MPU MareMaruku; oco- | Tema 5,
IIEUHXKEHEP- | MOJENUPOBAaHUM | OeHHOCcTH  mporec- | Tema 6,
Hele 3Hanus, | OIIK-1.2. Tlpu- | coB u sBIeHui, npo- | Tema 7,
METOJIbl Ma- | MEHAET 3HaHMs | UCXOAAINX B MeTall- | Tema §,
TeMaThu4e- €CTECTBEHHEIX JIaX ¥ CIUIaBax, Tema 9,
CKOTO  aHa- | HayK B MH)KEHep- | YMeTb:  ucrnoisb3o- | Tema 10,
JI3a U MOJIe- | HOM MPAKTUKE BaTh OCHOBHBIE MO- | Tema 11,
mupoBanus B | OIIK-1.3. Ilpu- | noxenus, 3akoHsl u | Tema 12,
WHKEHEPHOU | MEHsET 00- | meronbl ectecTBeH- | Tema 13,
JESTENBHO- LIEMHKEHEP- HBIX HayK U Marema- | Tema 14,
CTH, CBSI3aH- | Hble 3HaHUSA B | TMKW;  INpPUMEHATH | Tema 15,
HOHM C IIPOEK- | MHIKEHEPHOHN aHanutudyeckue U | Tema 16
TUPOBAHUEM | JESTENbHOCTH YHUCIIEHHbIE METO/IbI
U KOHCTpYyH- pelieHuss  IMOCTaB-
pPOBaHMEM, JICHHBIX 3314 B IIpU-
TEXHOJIOTH- JIO)KEHUU K mpodec-
SIMH ~ TIPOM3- CHOHAIBbHOHI nes-
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BOACTBa IIpHU- TCIIBHOCTH; HWHTCP-

OOpOB U KOM- MPETUPOBATh  SIBJIE-

MIJIEKCOB M- HUS TIPU TTIOMOIILIU CO-

POKOTO OTBETCTBYIOLIETO

Ha3HAYCHUS TEOPETUYECKOIro ar-
napara.

Bmagers: HaBBRIKAMH
MPaKTUYECKOTO HC-
M0JIb30BAaHUS METO-
JIOB W TPUHIIUIIOB
MaTeMaTUYECKOro
aHanu3a, IOCTpoe-
HHS MEXaHUKO-MaTe-
MaTUYECKUX MoOJe-
JIeH, aJIcKBaTHO OITH-
CHIBAIOIIUX  Pa3HO-
oOpa3Hble MEXaHHU-
YeCKHe SBJIEHHUS B
npoQeCCHOHAIBHON
JIeITEILHOCTH.

3amaHus mo Ja00pPaTOPHBIM 3AHATHAM:

JlaGopaTopuas padora Ne 1. Onpenenenre CTPOCHHS METAJUIOB U CIJIABOB METOJAaMH MakK-
POCKOIUYECKOTO aHaIn3a (MaKpoaHalu3):

Onucarb CyIHOCTh U Ha3HAYEHUE MAKPOCKOIIMYECKOI0 aHaIN3a (MaKpoaHalu3a).

OnucaTh METOJIMKY UCCIIEIOBAHUS M3JIOMOB METAJIOB U CIUIABOB.

HccnenoBaTh 00pa3isl U3JI0MOB PA3IMYHBIX CIUIABOB. BRIOpaTh OMH M3 HUX, CXEMAaTUYHO
3apHCOBaTh €ro M J1aTh 3aK/I0YeHHE 0 GopMe U pa3Mepax 3epHa, BUJE pa3pyLIeHUs U MOPOKAX Me-
Taa.

Onucath METOAMKY MIPUTOTOBIECHUS MaKpOILTH(OB.

3apucoBaTh MaKpOCTPYKTYPY Ae(POPMHUPOBAHHOTO H JIATOTO METAJIIa OCIE TITYOOKOTO TPaB-
neHus. YKa3aTh COCTaB peakTHBA U 0XapaKTEPU30BaTh MAKPOCTPYKTYPY.

3apucoBaTh MaKpOCTPYKTYpy 00pa3IoB Mocye MOBEPXHOCTHOTO TPABJICHUS. YKa3aTh COCTaB
pEaKTHBa U 0XapaKTepU30BaTh MAKPOCTPYKTYPY.

BrIgBUTE XUMHUUYECKYIO HEOJTHOPOIHOCTH (JIUKBAIMIO) cephl 1o MeToay baymana. [Tomyuen-
HBII CEpHBII OTIEYaTOK MPUKIEUTH B TETPA/Ib U IaTh 3aKII0YCHHE O XapaKTepe pacrpeaeseHus cepbl
B ctanu. [IpuBecTy coCTaB peakTHBa U XMMUYECKHE PEAKIINHU, TIPOUCXOISIINE B ITPOIECCE UCCIIEN0-
BaHUSI.

JlabopaTopnasi padora Ne 2. Onpenenenne CTpyKTypbl MaTepraloB METOlaMU MUKPOCKO-
MUYECKOro aHaIMu3a (MUKpOaHau3).

Onucath Ha3HAYCHHE MUKPOCKOIIUYECKOT0 aHaIn3a (MUKpOaHaIN3a).

Onucarb METOAUKY IPUTOTOBJICHUS U TPABJICHUS MUKPOLLIH(OB.

3apucoBaTh CXEMY OTPa)KEHHUs JIy4el OT OJMPOBAHHOMN U IPOTPABIEHHON TOBEPXHOCTH Me-
Tajua.

N3yuuTh yCTPONWCTBO M MPUHIMII PaOOTHl METAJUIOrpahUuecKoro MUKPOCKOIIA.

3apucoBaTh ONTHYECKYIO cxeMy MuUKpockorna MHUM-7.

HccnenoBaTth Ha MeTaiorpadu4eckoM MUKPOCKOTIE MUKPOLLTU(Q 10 TpaBlIeHUs. 3apUCOBATh
ero B kBagpare 30x30 MM u 1aTh 3aKIIOYEHUE O KAYECTBE MPUTOTOBJICHHUS] MUKpOILIH(Da.

HccnenoBaTh Ha MUKPOCKOTIE MUKPOILIH( TOCIIE TpaBieHUs. 3apUCcOBaTh €ro CTPYKTYpy B
kBaapare 30%x30 MM U JaTh 3aKIIOYCHHE O Ka4eCTBE TpaByieHHs MUKponuiuda. Onucate Gpopmy u
pasmep 3epeH, Je(eKThl BHYTPEHHETO CTPOSHHS MeTall1a (€CIM OHH MPUCYTCTBYIOT B METAJLIE).
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OmnpenenuTh yCTaHOBIEHHOE HAa MHUKPOCKOIIE yBEIMUYCHHE (MOJB3YSACh CIPAaBOYHOU TaOIH-
11eid) ¥ 3aMncaTth ero MmoJi CXeMaMu MUKPOILIH(OB.

JlaGoparopuas padora Ne 3. Kpucrannuzanus v ee BIUSHUE HA CTPYKTYPY M CBOMCTBA Me-
Tajia.

N3yuuth ycTpoicTBO OHOJIOTHYECKOI0 MUKPOCKOIIA U pabOTy Ha HEM.

HavepTuTh 1 onucath ONTHYECKYIO CXEMY OMOJIOrMYECKOI0 MUKPOCKOIIA.

[IpocMoTpeTs Ha OMOJIOTMYECKOM MHKPOCKOIIE MPOLECC KPUCTAILTU3AlUU KallJld pacTBopa
COJIN.

Onucatpb npouecc KPUCTAIIU3ALUHU COIH.

3apucoBaTh CTPOEHHME 3aTBEPAEBAOILEH KalllId pacTBOpa COJIM C COOTBETCTBYIOIMMU I0sIC-
HEHUSIMHU.

N3y4uuTh n0J1. MUKPOCKOIIOM cTpoeHue yucToit Meau u statynu (60% Cu, pemerka I'IIK; 40%
Zn, pemetka ['TIY) u cxemaTtnuecku u300pa3uTh CTPYKTYPHI.

JlabopaTopnasi pa6ora Ne 4. McnipiTaHue TBEPIOCTH METAJUIOB U CIIJIaBOB 0 MeToay bpu-
Heswtst 1 Pokserua.

3amaHue: 03HAKOMHUTBCA C METOAMKON OMpeeNeHrs TBEPAOCTH METaioB o Metony bpu-
Heswst u Pokserua.

KoHTpobHbIE BOTIPOCHI:

1. Uto Takoe TBEpIAOCTH?

2. Kakue ciocoObl u3MepeHus TBEPAOCTH Bbl 3HaeTe?

3. CymHOCTh croco0a u3MEPEeHHs TBEPAOCTH BJIaBIIMBAaHUEM CTAIIBHOTO IIapuKa (TBEPIOCTh
o bpunemno).

4. Hantmcath pacueTHyIO (OpMYyITy OIpeaesieHus TBepaocTu o bpunero.

5. Kakas cymectByer 3aBUCUMOCTb Mexay os 1 HB?

6. Kakue marepuabl MOKHO IIOJIBEPTaTh UCIBITAHUIO HA TBEPAOCTh N0 bpunemno?

7. HazoBuTE MpUHIUI, HA KOTOPOM OCHOBAHO U3MEPEHHE TBEPAOCTH 1O PokBemTy.

8. Kak o6o3nauaercs TBepocTh o Poksemty?

9. Kakue BU/Ibl HAKOHEYHUKOB MCIIOJB3YIOT P U3MEPEHUH TBEPAOCTH 110 Poksemny?

10. B ueMm 3akimrodaeTcsi HOArOoTOBKa oOpas3ua /sl UCTIbITaHUs?

11. Ha3zoBuTe 1OCTOMHCTBA U HEAOCTAaTKU MeToa PokBena.

JlaGopaTopuas pa6ora Ne 5. OmnpeneneHie MEXaHUYECKIX CBONCTB METAJIOB U CIUIABOB
MIPU UCTIIBITAHUH HA PACTSKEHUE.

3ajaHue: U3y4eHUe METOAUKHU ONPEEICHUS MEXaHUUECKIX CBOMCTB ITPU UCTIBITAHUN METaJ-
JIOB Ha PaCTsHKEHUE, ONPEIETICHUE XapaKTEPUCTUK TPOYHOCTH U TUTACTUYHOCTH.

KoHTposbHbIE BOITPOCHL:

1. Kakne MexaHn4ecKkre CBOMCTBA MOKHO OINPEIEUTh MPHU UCIIBITAHUH Ha PACTSKEHUE?

2. Kakue o0pa31isl MpUMEHSIOT JUIsl UCTIBITAHUN Ha pacTshkeHue?

3. Yto Takoe MpOYHOCTH?

4. YTo Takoe MiIacTUYHOCTh?

5. Uem xapakTepu3yeTcsi MPOYHOCTh METAJIOB MTPH UCIIBITAHUH HA PACTSKEHUE?

6. [aiiTe onpeneneHue NOHATHI: Tpeiea IPOYHOCTH MPU PACTSKEHUU; BPEMEHHOE COIPO-
TUBJICHHE;, OTHOCHTEIILHOE y/IJTMHEHNE; OTHOCUTEIBLHOE CYXeHHUE; HU3NIECKUI TIPeie]l TeKy4eCTH,
YCIIOBHBIN MpeAeI TEKYUYECTH.

8. B kakux eguHUIIAX U3MEPSETCS TPOYHOCTH METAJIa TIPU UCTIBITAHUH HA PacTsKeHUE?

9. B kakux eIMHULIaX U3MEPSETCA MIIACTUYHOCTh METAJLJIa TPU UCTIIBITAHUM HA pacTshKeHue?

10. Kakue MeTozsl onpeneneHns MEXaHUYECKUX CBOMCTB BbI 3HAeTE?

JlaGopaTopHasi pa6ora Ne 6. MUKpOCTpYKTYypa YIJIEpOJAUCTHIX CTajiell B paBHOBECHOM CO-

CTOSTHUMU.
N3y4nTh MUKPOCTPYKTYPY YIICPOAUCTHIX CTaJIel B PABHOBECHOM COCTOSIHUH.
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CxemaTu4ecku 3apHcoBaTh HAOIIOZAEMyI0 B MUKPOCKON MHKPOCTPYKTYPY B KBajpaTax
30%30 mm.

Onpenenuts 10 MUKPOCTPYKTYpPE C MOMOILBIO NTpaBUila OTPE3KOB COJAEPKaHUE YIVIepoJa B
Ka)/10M o0pasiie cTaju.

[Tox KaXkKABIM PUCYHKOM YKa3aTh MUKPOCTPYKTYPY, COJEpKaHUE YTiepoia, (ha3oBblii cocTas,
IIPEII0JIaracMyl0 MapKy CTaju, €€ Kiacc.

W3 cpaBo4YHOI TaOIUIIBI BRITUCATh MEXAHUYECKUE CBOMCTBA /ISl MCCIIEyEMbIX MapOK CTa-
Jel U TOCTPOUTH TpapUUECKyIO 3aBUCUMOCTh «MeXaHNuecKue CBOMCTBA - COAEep KaHUe YIIIepoiar.

Jladoparopnasi padora Ne 7. CtpoeHue U CBOMCTBA YYT'yHOB.

W3y4uTh 101 MUKPOCKOIIOM MHKPOCTPYKTYpPY O€10ro 4yryHa M 3apucoBaTh €€ B KBaJpaTe
30%30 MM. YKazaTh CTPYKTYpPY U CTPYKTYPHBIH KJIacC 3apUCOBAHHOTO YyTyHa.

N3yuuTh 1101 MUKPOCKOIIOM MUKPOCTPYKTYPBI CEPBIX, BHICOKOIPOUYHBIX U KOBKUX YYT'YHOB
1o ¥ nocne TpasieHusa. Ha mukponundax 1o tTpasiaeHus onpeaenuts Gopmy rpadUTHBIX BKIHOYE-
HUH 1 BUA uyryHa. Ha Mukponuugax mocie TpaBieHUs HCCIE0BATh CTPOSHUE METAUTMYECKON Oc-
HOBBI U ONPENENIUTh MapKy uyryHa. Pe3ynbTaThl uccielnoBaHUN NpPENCTaBUTh B BUIE PUCYHKOB
(xBagpatel 30%30 MMm).

KpaTko onucath crnocoObl MOIy4eHUs CEPOTr0, BBICOKOMPOYHOT'O U KOBKOTO YYT'YHOB.

JlabopaTopuasi padora Ne 8. MUKpOCTpYKTypa JISTHPOBAaHHBIX CTajlell B PABHOBECHOM CO-
CTOSTHUHU.

W3yuuth cTpoeHue craneit moJ MUKPOCKOIIOM.

CxemMaTHYeCKH 3aprcoBaTh HAOIIOJaeMbIe CTPYKTYPHI B kKBajpaTax 30%30 M.

C momo1IpIo AMarpaMM ONpeaeIUTh KIIAcC U3y4aeMbIX CTaleH.

[Tox kaXkIbIM PUCYHKOM HaMCaTh MAPKY CTAJIU, €€ XUMUYECKUN COCTaB, CTPYKTYPY U CTPYK-
TYpHBIU KJ1acc

JlabopaTopnasi padora Ne 9. MUKpOCTpyKTypa IIBETHBIX CILIABOB.

OrnpenenuTh XUMHUECKHI COCTaB IBETHBIX cIiaBoB JaTyHu JI60, 6ponssl bpC30, mropanto-
muHus {1 u cunymnna AJI2.

N300pa3uth quarpammsl coctosiaus cucreM Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha auarpammax COCTOSIHMSL CHCTEM YKa3aTh COOTBETCTBYIOIIME KOHIIEHTPALMU CIUIABOB,
OTIpEeAeNIUTh UX CTPYKTYPHBIHN cOCTaB B paBHOBECHOM cocTosiHuu nipu 20°C 1 ykas3aTh TeMIeparypbl
KPUTUYECKHX TOYEK.

N3yunTh MUKpPOCTPYKTYpPY LIBETHBIX criaBoB JaTyHu JI60, 6ponssl bpC30, aropamoMunus
J11 (3axajieHHOTO M UCKYCCTBEHHO COCTapeHHOr0) U cuityMuHa AJI2.

CxeMatuuecku 3apucoBaTh HaOJ0O/IaeMble CTPYKTYpPHI CIUiaBOB B kBagpaTtax (30x30 mm).
[Tox kaxpIM PUCYHKOM YyKa3aTh MapKy CIUIaBa, XUMUYECKUN COCTAaB U THII JUArpaMMbl COCTOSIHUS,
K KOTOPOMY OH OTHOCHUTCSI.

VYkazaTh, Kakue W3 M3yYEHHBIX CIUIAaBOB YIPOYHSIOTCS TepMooOpaboTkoil. OTBeT 060CHO-
BaTh.

Kpurepuu n mikana OeHMBaHus MO OLIEHOYHOMY CPEACTBY —
3a0anUsl NO 1aOOPAMOPHLIM 3AHIMUIM

[Ikana oleHuBaHUSA
(nHTEpBaN OAIIIOB)
5 3aaHue BBIMOJIHEHO Ha BBICOKOM YPOBHE (CTYIEHT B IOJHOM O0ObeMe
OCBETHJI paccMaTpuBaeMylo Npo0IeMaTHKy, IPUBET apryMEHTHI B TIOJIb3Y
CBOMX CY)KJI€HUH, Bi1a/ieeT NPO(QUIbHBIM MOHATUHHBIM (KaT€rOpHAIbHBIM)
annaparoMm Y T.II.)
4 3ajjaHKe BBIIOJIHEHO HAa CPEIHEM YPOBHE (CTYIEHT B LIEJIOM OCBETHII pac-
CMaTpHBAEMYIO MPOOIEMATHKY, IPUBEN APTyMEHTHI B TIOJIb3Y CBOMX CYXK-
JICHUH, IOIYCTUB HEKOTOPbIe HETOYHOCTH U T.I1.)

Kpurepuii onieHuBaHus
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3 3aziaHue BBIIIOJHEHO HA HU3KOM YPOBHE (CTYACHT JOIYCTUJ CYILECTBEH-
Hble HETOUYHOCTH, M3JI0KUJI MaTepHall ¢ OIIMOKaMH, HE BIaJeeT B JOCTa-
TOYHOM CTENEHH MPOQMIBHBIM KaTErOpUAJIbHBIM alapaToM U T.I1.)

2 3aiaHue BBINIOJIHEHO HAa HEYJOBJIETBOPUTEIBLHOM YPOBHE WJIM HE IpE.-
CTaBJIeH (CTYAECHT HE I'OTOB, HE BBINOJIHUI 3aJlaHHE U T.I1.)

O1eHOYHbIE CPEICTBA IJIs IPOMEKYTOYHOM aTTecTAlHM (324€T)

Crpoenue ujeabHbIX KPUCTAIIIOB.
[lepeuncinTh OCHOBHBIE CBOMCTBA METAJLIIOB.
OxapakTepu30BaTh MOHATHE METAUIMUYECKOU XUMUYECKON CBS3H.
Ha3Batpb oTiinume KpUCTANTNYECKOro U aMOP(HOTO COCTOSIHHSI BEILIECTBA.
Ha3zBaTpk Tpu OCHOBHBIX THIIA KPUCTAUIMYECKUX PELIETOK METAJIa, U ONUCATh PACIOJIO-
JKE€HUs aTOMOB B HUX.
6. Jlate onpeneneHue KOOpaAUHAIMOHHOTO yucia, Hatu ero aist OLK u (umm) 'K pernre-

agkrownE

TOK.

7. UYem xapakTepusyeTcs M KaK BEIYUCIIAETCS IUIOTHOCTD YITAaKOBKH aTOMOB B KPUCTAJUINYE-
CKoOM perieTke?

8. Uro co0oii mpeacTaBiseT U KaK MPOSBISACTCS aHU30TPOINS KPUCTATHYECKUX TeI?

9. CrpoeHnue peaabHbIX KPUCTAIIIOB.

10. Kak reomerpuiecku Kiaccu(puuupyroTcs 1eeKThl KpUCTAUTNIeCKOTo cTpoeHus? [Ipu-
BECTH IIPUMEPHI 1e(PEKTOB KaXKIAO0ro Kiacca.

11. [datb ompeneneHre BaKaHCUU U MEXY3€JIbHOTO aroMa.

12. Ha3BaTh BO3MOXKHbIE MEXaHU3MbI 00pa30BaHMsI TOUEUHBIX Ae()EKTOB B UAEATbHBIX KPH-
CTaJulaX M ONHMCATh UX MOBEJICHHUE U POIb B MU (Y3HOHHBIX MpOIeccax.

13. Jlatp ob1iee onpeaesieHue TUCIOKaIUH.

14. Omnwucath KpaeByro ITUCIOKAIIUIO U TEOMETPHIO €€ 00pa3oBaHMs.

15. Omnwucars BUHTOBYIO AMCIOKALIMIO U MEXaHNU3M €€ 00pa30oBaHuUs.

16. UYro Takoe BekTop Broprepca?

17. Kak onpenensiercst 3HEprusi TUCIOKau?

18. Kak ompenensiercst TNIOTHOCTD AUCIOKAITAH?

19. Kak BausieT INIOTHOCTb AUCIOKALUI Ha IPOYHOCTh KPUCTAIIIIOB?

20. Onwmcarpb CTpOCHUE MAJIOYTJIOBBIX TPAHUI] HAKIIOHA.

21. Onucarb CTPOEHUE BBICOKOYTJIOBBIX (MEX3EpEHHBIX) TPAHUL.

22. Kak B3auMOJEHCTBYIOT MEXIy COOO0M M APYT C IPYroM JIMHEHHBIE (IUCIIOKAINH) U T10-
BEPXHOCTHBIE (TPAHULIBI) JePEKTHI?

23. Makpo- 1 MUKPOCTPYKTYPHBII aHAJTU3 METAJIIOB.

24. Yro Ha3bIBa€TCs, MUKPOCTPYKTYpPOM?

25. Kakue ocHOBHBIE 30HBI KPUCTAJUTU3AIIUH UMEET CITUTOK?

26. Ilo xakoil mpuuyMHE B CIUTKE 00pa3yeTcs ycaJouyHas paKOBHHA U Ie OOBIYHO OHA pac-
noyiaraercs’?

27. Yro Ha3bpIBaeTCs, TUKBALIUEH, U KAKUE BUJIbI JIMKBALIUHU CYILECTBYIOT?

28. UTo BBISBIISICT OTIIEUATOK 10 MeTo 1y baymana?

29. B uem nmpuuMHA MOSBJICHUS BOJIOKHUCTOTO CTPOEHHUS MPH Topsyei oOpaboTke aaBie-
HueM?

30. OOBACHUTDH, KaK JOJDKHBI PACIONaraThCsi BOJIOKHA B TOTOBOM H3EITHH U TIOYEMY.

31. YTO MOXHO BBISIBHTH IT0 BHIY H3JIOMOB CTAJIU M YyryHa?

32. UT0 HaA3BIBACTCSI, MUKPOCTPYKTYPOii?

33. Onucarh NPUHIMIT BUAUMOCTH TIOJ] METAILTOTPahUIECKUM MHUKPOCKOTIOM.

34. Ha3zBath onepaiuu nmoAroToBKM MUKpouuinga 1 ux nopsaok.

35. C xakoil 1eNb0 MPOBOJUTCS TPABICHUE MHUKPONLIU(OB, YTO MOKHO HAOIIOIATh 10 U
1ocJIe TPaBJIEHUSA?

36. Urto moHMMAETCs 101 pa3periaromieil CnocCOOHOCTHI0O MUKPOCKOTIA.

37. Kak onpeznensercs yBeanueHne MUKpOcKona?
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38.
39.
40.
41.
42.
43.
44,

Ha3zBatp cxo/cTBa U OTIAMYMS Mpoliecca NUTU(GOBAHUS U MTOTUPOBAHHS MUKPOULTU(OB.
®a3oBbIe IEPEXOIBI.

Yro Ha3pIBaeTCA, NEPBUYHOM, @ YTO BTOPUYHOM KpHUCTaNIN3aLUEn?

B 4em 3aknrodaercs TEpMOAMHAMUYECKHN CTUMYJI IPOLIECCAa KPUCTAIIIM3a U’

HasBatb a1emenTapHble cTaquu MeXaHu3Ma KPUCTAIIIU3ALMH.

Kakum nmapameTpom onuceIBacTCs Kakaasi CTausl KpUCTAIIIM3aluu?

Kakumu 10mKHBI OBITH TapaMeTphl KPUCTAJUIM3ALUY ISl TIOIYYEHHS KPYITHO3EPHUCTON

U MEJIKO3EpHUCTON CTPYKTYpHI cIijiaBa?

45,
46.
cBoiicTBa?
47,
48.
49,
50.
51.
52.

MOM.

53.
54,
55.
56.
57.

Uto Takoe KpUTHUUECKHUI pa3Mep 3apoIblilia KpUCTAUTU3alun?
Kak BnusieT creneHb nepeoxjakIeHUs CIIaBa Ha pa3Mep 3epHa U Ha MEXaHUYECKHe

Yrto Takoe rOMOTEHHAasl U TeTEPOreHHas KpUCTaILTU3alus?

Kaxk BnusitoT pacTBOpUMBIE U HEPACTBOPUMBIE IPUMECH Ha MPOIIECC KPUCTAILITU3AIINH?
KakoB npenmyIiiecTBeHHbI MEXaHU3M KPUCTANIM3ALUH PEAIbHBIX CIUIaBOB?

Uro HazbiBaeTcs, MoaudummpoBaHuem?

Kak u ¢ kako¥ 11es1bt0 MPOBOJUTCS MOAU(PUITIPOBAHUE CILIIABOB?

Uro takoe nomumopduzm? IlpuBectn mpumep meramia, 00IaJaroIIero moauMophus-

Teopus criiaBoB.

Uro Ha3bpIBaeTCA, METAIUTMYECKUM CIIJIAaBOM?

Urto Takoe kommnoHeHt? - ¢aza?

Kakoe cocrosiHue criyiaBa Ha3bIBaeTCS PAaBHOBECHBIM9

Urto Ha3bIBaeTCsl, TBEPAbIM PACTBOPOM? - XUMHUECKUM COEIUHEHUEM? - T€TEPOreHHON

CTPYKTYpOi1?

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

ITIOHCHTOB.

69
70

Kakumu ObIBaroT TBEpIbIC PACTBOPHI?

YTo 03HaYaeT TBEPAOPACTBOPHOE YIPOYHEHUE U B YEM €0 IPUIHHBI?

JlmarpaMMBbl COCTOSIHUS IByXKOMIIOHEHTHBIX CIIABOB.

Yro Takoe quarpaMmma cOCTOSTHUS?

Kakne TOYKM Ha3bIBAIOT KPUTHUECKUMHU?

Yro Takoe TEpMUUYECKUN aHAJIN3, KAKOBA €r0 CBSA3b C AMArPaMMOI COCTOSHUS CIIJIaBOB?
KakoBa npakTiyueckas METOIMKa TIOCTPOCHHS AUArPaMM COCTOSIHHSI CTUTaBOB?
Cdopmynupyiite npaBuio ¢as.

UYTo 1mo3BOMISET ONpeeNsaTh MPABUIIO OTPE3KOB?

Mertoarka npUMEHEHHs METO1a OTPE3KOB.

N300pa3uth quarpaMMy COCTOSIHUS CILIaBa ¢ HEOrPAaHMUYEHHON PaCTBOPHMOCTHIO KOM-

Kakwue Buibl HOHBapHAHTHBIX ()a30BbIX PEaKIMil BaM U3BECTHBI?
Kakoe npeBpaiiieHre Ha3bIBAaeTCs IBTEKTUUECKUM (3BTEKTOMJIHBIM, NEPUTEKTHUECKUM,

nepuTeKTouaHbIM)? TIpuBecTH cxeMy 3TON peakiuu.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

Kakue nuHuM Ha3bIBAIOTCS TMHUAMU JIMKBUYC U COMUIYC?

B yem oTinuue cTpyKTypHOU AuarpamMmsl oT (Ha3oBoit?

VYupyras u miactuueckas aedopmarus.

Kakas nedopmaniys Ha3bpIBaeTCs YIIPYroi U KakoB €€ aTOMHBIM MexaHU3M?

Yro Takoe riactuueckas aedopmarus?

KakoBa poip IMCIOKaIMi B pealln3allii MEXaHU3Ma IUIAaCTHYECKOro cABUra’?
Ha3zoBute aTOMHBIE (IUCITOKAIIMOHHBIE) MEXaHU3MBI TUIACTHYECKON AedopMarim.

Kak u3mensieTcst cTpykTypa cijiaBa npu riacTuyeckoit nedpopmanun?

Kak n3MeHstoTcs cBoiicTBa (MeXaHMUYECKHE) CIIaBa MMpH MIacTU4YecKoi nedopmanun’?
YTto Takoe TeKCTypa M KaKOBBI CBOMCTBA TEKCTYPUPOBAHHOTO CIIaBa?

Yro Takoe pekpucTaIn3anus’?

B kakoM MCXOJHOM COCTOSIHUU JIOJIKEH HaXOAWUTHCS METall, YTOOBI MCIIBITHIBATh MPU

HarpeBe peKpUCTAININ3alOHHbIE IPEBPAIICHNS?

83.
84.

Uto Takoe mopor peKpucTauIu3aum?
Kakue craguu npoxoauT METAUT B IIPOLIECCE PEKpUCTAIIN3ALNN?
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85. Uto Takoe Bo3Bpar (OTABIX)?

86. Uto Takoe KpuTHUECKas cTerneHb nedopmarun? B kakux mpepenax oHa HaXOAUTCs?

87. Kak Benér cebs mpu HarpeBe CTPyKTypa MeTajuia, 1e()OpMUPOBAHHOTO C KPUTHUECKOM
CTEIEHbIO?

88. Uem omimyaroTcs X0i0AHas U ropsyas aedopmarumn?

89. Kak m3MeHsroTCs CBOMCTBA (MEXaHWYECKHE) 1ePOPMUPOBAHHOTO METAJLJIA TIPH HAarpeBe?

90. MexaHu4eckue CBOMCTBA CIUIaBOB. Pa3pyienue.

91. HazoBuTe OCHOBHbBIE MEXaHUYECKHE CBOMCTBA METAJUTMUECKUX CILJIABOB.

92. Kak 0003Ha4aloOTCs U B KaKUX €AMHUIAX U3MEPSIOTCS OCHOBHBIE MEXaHHUUECKUE CBOIi-
cTBa’?

93. JlaiiTe ompeneneHue TBEPAOCTH MaTepHAIa.

94. JlaiiTe onpeneneHre MUKPOTBEPIOCTH MaTepuraa.

95. Kakumu MeToaMu OCyIIeCTBISETCS U3MepeHue TBEpaocTu?

96. HazoBuTte mpuOOpHI A1 U3MEPEHUS TBEPIOCTH.

97. Kakumu enuHuIIaMu 0003HavaeTcs TBEPAOCTh, M3MEPEHHAsI HAa Pa3IMYHOM 000pyI0OBa-
HUU, U KaKOBa UX 00IIas pa3MEPHOCTH?

98. Kak rorositcst 00pa3ibl Uit U3MEPEHUs: TBEPAOCTH?

99. Yewm oTimuaroTcsi 00pasiibl, MOATOTOBICHHBIE 11 H3MEPEHUS TBEPAOCTH?

100.Kakum criocobom ciieryeT u3MepsiTh TBEPIOCTh 3aKAIEHHOHN cTamu?

101.M3 xakux 31€MEHTapHBIX MPOIECCOB COCTOUT MPOLIECC Pa3pyIICHUs IPU MIACTHYECKOM
neopmanuu Metaiia (Ipy BHEITHEM HarpyXeHHH)?

102.Kakumu ObIBaOT TUIIBI pa3pylieHus?

103.Ha3oBHuTe OCHOBHOW CTPYKTYpHO-DHEPTE€THUECKUH MapaMeTp, OTIMYAIOMINNA XPYIIKOE
pa3pylIeHue OT BSI3KOTO.

104.0OnmummmTe TUCIOKAIMOHHBIA MEXaHU3M 3apOKICHUS TPEIHHEI.

105.B xakoMm MeTaiie Ipy OAMHAKOBOW TUIOTHOCTHU JUCIIOKAIMU OBICTpEe HACTYIAeT pa3py-
HICHHUE - B MEJIKO- WJIA K KPYITHO3EPHUCTOM U TI0YeMy?

106.XKene30yrnepoanucTsie CIJIaBhbl.

107.HazoBure ocHOBHEIC (pa3wl B cucteme Fe -FesC.

108.HazoBure rereporeHHsle cTpykTypsl B cucteme Fe -FesC.

109.Kax BBITJISIAT 10T MUKPOCKOIIOM T€TEPOTeHHBIE CTPYKTYPHI B cucteme Fe -FesC?

110.Yto Ha3bIiBaeTcs, heppuTOM (ayCTEHUTOM, LIEMEHTUTOM, IEPIUTOM, JeaeOypuTOM)?

111.KakoBBI UX OCHOBHBIC MEXaHUYECKHUE CBOUCTBA?

112.Ha3oBuTe HOHBapUaHTHbIE MpeBpaleHus B cucteme Fe -FesC.

113.TTokaxxuTe UX Ha TUarpaMMe ¥ 3alUIInTe UX (a30BbIe pEaKIny.

114. TaiiTe onpeneneHne 4YyryHoB.

115.YeM oHUM OTIAUYAIOTCA 110 MEXAHUYECKUM U TEXHOJIOTUYECKUM CBOMCTBaM?

116.Vkaxure paBHOBECHOE CTPYKTYpHOE COCTOSIHHE IPU HOPMaJIbHOW TemIieparype J03B-
TEKTOUJIHOM (3a9BTEKTOUTHOM, IBTEKTOUHON) CTAIIH.

117.Vxaxure paBHOBECHOE CTPYKTYpPHOE COCTOSIHUE IPU HOPMAaJbHOW TeMIlepaTtype J03B-
TEKTUYECKOTO (IBTEKTHUYECKOTO, 3a3BTEKTUYECKOT0) YyT'yHa.

118.Kak 3aBHCAT MEXaHUYECKHUE CBOMCTBA YIIIEPOAUCTON CTAIN OT COJEPKaHMs YIiepo/ia B
HE?

119.B uém 3akiaro4aeTcst OTINYME [IEMEHTUTA IEPBUYHOT0, BTOPUYHOTO U TPETHYHOTO?

120.Kakue cymecTBYIOT BUABI KITACCUPUKAIIA CTATN?

121.Kak knaccuuuupyroTcs cTajly Mo Ha3HAYeHUI0?

122.Kakumu cBoricTBaMU (MEXaHHUECKUMH) 00JIAIaf0T KOHCTPYKIIMOHHBIC (HHCTPYMEHTAITb-
HbI€) YIJIEPOIUCThIE CTANIN U JUI KAKUX U3/EIUNA OHU IPUMEHSIOTCA?

123.Kak MapKHPYIOTCSI KOHCTPYKIIMOHHBIE YTIICPOTUCTHIE CTAIM OOBIKHOBEHHOTO KayecTBa
(kauecTBEHHEbIE)?

124 .HazoBuTe MapKu HHCTPYMEHTAJIBHBIX YIIIEPOAUCTBIX CTaJeH, 9TO 3Ta MApKUPOBKaA 000-
3Havaer?

125.Ha3znaubTe MapKy CTaIH JJIsl U3TOTOBJICHHS (00OCHYHTE CBOM BBHIOOP): KOPIyca aBTOMO-
OWIIsT; Kpen&xXHBIX U3/IeTNI (BUHT, Talika, 1aiida), MOJIOTKa.
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126.ITouemy cepy u pocdop B cTanu Ha3bIBAIOT "BPEIHBIMU" IPUMECIMU?

127.Kakue 9yryHbl Ha3bIBAlOTCS OCIbIMU?

128.Ha3oBuTE OCHOBHBIC MEXaHHMUECKUE CBOMCTBA OEJIBIX UYT'YHOB (Ka4eCTBEHHBIN YPOBEHb)
1 00J1aCcTh UX IPUMEHEHHUS.

129.Kaxoii nporuiecc Ha3biBaeTcs rpaduruzamnmeii?

130.KakoBa ¢opma rpaduTOBBIX BhIOYECHUH B CEPOM, KOBKOM M BBICOKOIIPOYHOM YyTyHE?

131.Kako# TN 4yryHa mojy4aroT TepMHUYECKO# rpapuTu3anuei (ToMmaeHueM)?

132.0nummTe pexuM TEPMUIECKOH rpaduTH3aIUH.

133.Kakas merayuinyeckasi OCHOBa MOXKET ObITh y YYT'YHOB, COJEpIKALINX Tpaur?

134.Kak MapKupyrOTCs IPOMBIIICHHBIE YYTyHBI?

135.Yto 03HauaeT Mapka MPOMBIIIICHHOTO YyryHa?

136.Tepmuueckas o6padotka (TO) cranu

137.KakoBa nenb TepMuyeckoit 00paboTku cramu?

138.B uém 3aximouaercss TO cTany U KaKUMHU TpeMsi OCHOBHBIMU IapaMeTpaMu XapaKTepu-
3yercs e€ pexxum?

139.Ha3oBute yeTbipe OCHOBHBIX MpeBpalieHus, nporekarmue npu TO.

140.Kakue u3 Hux uMeroT auy3nOHHBIN, a TAKXKE CABUTOBBIN XapakTep?

141 Kaxk o6o3HavaroTCs kputudeckue Touku (iuaum) npu TO cramu?

142 .13 xakux BYX 3J€MEHTapHBIX MPOLIECCOB CKIAAbIBAIOTCS TpeBpanienns A—>I1?

143.Yto noHumaetcs moJi HacjaeICTBEHHBIM 36PHOM ayCTEHUTA; KAKUM OHO ObIBAeT M OT YETro
3aBUCHUT?

144.00bsicHUTE CMBICT IOHATUN HAYaJIbHOE U ACHCTBUTEIHHOE 3€PHO ayCTEHUTA.

145.Ha3zoBute npoayKThl 11 (Hy3HOHHOTO IPEBPAILCHHS ayCTEHHUTA.

146.Kakue npumepHble 3HaYeHHs TBEPIOCTH UMEIOT MEPIUT, COPOUT U TPOCTUT cTanu 45 u
yeM 00ycCIIOBIIeHA 3Ta pa3Hula?

147 Kaxoit mapametrp TO crnenyer u3MeHsThb, YTOOBI OTy4YaTh B CTAIM pa3Hble BUIBI (ep-
puto-tiemeHTUTHBIX cMmeceit (I[1CT)?

148.Yto Takoe KpUTHYECKAsE CKOPOCTh 3aKAJIKHU?

149.Kpatko oxapakTepusyiiTe aTOMHBI MEXaHU3M MAapTEHCUTHOTO MTPEBPAILECHUS.

150.Yto npezcraisier coO0H MapTeHCUT?

151.0xapakTepu3yiTe KpUCTAIUIMYECKYIO PEIIETKY MapTeHCUTA.

152.Ha3oBuTe OCHOBHBIC MEXaHUYECKHE CBOHCTBA MAPTEHCHUTA.

Kputepun u mikana olileHUBaHUS 1O OLICHOYHOMY CPEJCTBY — 3auem

XapaKTepruCTHUKa 3HAHUS MTPEAMETA U OTBETOB 3ayeTsl
CryneHt riry0oKo U B ITOJIHOM 00bEME BIIaJIEET IPOrPaMMHBIM MaTEPUAIIOM.
I'paMOTHO, MCUEpNBIBAIOLIE U JIOTUYHO €0 M3JIaracT B YCTHOW MJIU IHUCh-
MeHHOM ¢opme. Ilpu 3TOM 3HaET PEeKOMEHJOBAHHYIO JUTEPATypy, MPOsIB-
JISIeT TBOPYECKUH MOJIXO/ B OTBETaX HA BOIPOCH U MPABUIBHO 0OOOCHOBBI-
BaeT NMPUHSATHIE PEIICHUS, XOPOIIIO BJIaZIeeT YMEHUSIMHU 1 HaBbIKaMH ITPH BbI-
MIOJIHEHUU NPAKTUYECKUX 3a/1a4.
CryzaeHT 3HaeT NporpaMMHBIA MaTepHall, TPaMOTHO U IO CYTH M3J1araeT ero
B YCTHOM MJIM MUCBMEHHOM (hopMe, TonyCcKas He3HAUYUTEIbHbIE HETOUHOCTH
B YTBEPKJICHUSAX, TPAKTOBKAX, ONPEAEICHUSIX U KaTeropusix WM HEe3HAYH- 3a4eT
TeJIbHOE KOJMM4ecTBO ommobok. [Tpu sToM BiazeeT HEOOXOAMMBIMH YMEHHU-
SIMM 1 HaBBIKAMU MPU BHIMOJIHEHUH MTPAKTUUECKHX 3aJ1au.
CTyneHT 3HaeT TOIBKO OCHOBHOW NPOrpaMMHBIN MaTepHal, J0IyCcKaeT He-
TOYHOCTH, HEZIOCTATOUYHO YETKHE (POPMYINPOBKH, HEMIOCIIEJOBATEIILHOCTD B
OTBETaX, U3JIaraeMbIX B YCTHOM MJIM MUChbMeHHOU Gopme. [Ipu 3Tom Hemo- 3auer
CTaTOYHO BJIAJICET YMEHUSAMH U HaBBIKAMU NP BBIITOJIHEHUH MPAKTUYECKUX
3anad. Jlomyckaet 1o 30% ommbOK B M3/IaraeMbIX OTBETaX.

3a4€T
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CryneHT He 3HaeT 3HAYMTENIBHOM 4YacTH MpOrpaMMHOro marepuana. Ilpu
3TOM JIOMYCKaeT NMPUHLMIINAIBHBIE OMIMOKM B JOKa3aTeIbCTBAaX, B TPaK-
TOBKE ITOHSATUN U KaTErOpUH, MPOSBIIACT HU3KYIO KYJIBTYPY 3HAHUH, HE Blla-
JI€€T OCHOBHBIMHA YMEHHUSMH U HAaBBIKAMU IIPU BBINOJIHEHUH PAKTUYECKUX
3aa4. CTyZIeHT OTKa3bIBAETCsI OT OTBETOB HA JJONOJIHUTEIbHBIE BOIPOCHI.

HE3a4CT
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