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CTpyKTypa U coaep:KaHue JUCHUTITHHBI

1. Hean u 32124 JTUCHUILUIMHBI, €€ MECTO B y4eOHOM Mpoliecce

eap u3yyeHus TucUMIUIMHBI "MartepuanoBenenue"” nath OyayIIuM cCIielua-
JMCTaM MO3HAHUE MPUPOLI U CBOMCTB MaTEpPHUAIOB, a TAK)KE€ METOJIOB MX YIPOUYHE-
HU 119 HanOosee 3(pPEKTUBHOTO UCTIOIB30BAHUS B TEXHUKE.

OCHOBHBIMH 321a4YaMH JVCIHUILINHEI SIBIISIETCS:

PACKpPBITh (DU3UYECKYIO CYITHOCThH SIBICHUMU, MPOUCXOIAINIMX B MaTepHaiax
IIPU BO3JCHCTBUM Ha HUX PA3JIMYHBIX (DAKTOPOB B YCIOBHUAX MPOU3BOACTBA M IKC-
IJTyaTaluy U UX BIUSHHUE Ha CBOMCTBA MaTePHAJIOB;

YCTAaHOBHUTH 3aBUCUMOCTb MEXKIy COCTaBOM, CTPOCHHEM U CBOWCTBAMHU Mate-
pHUaJioB;

H3YYUTh TEOPHUIO U MPAKTUKY TEPMUUYECKOMN, XUMHKO-TEPMUUIECKOH 00padoT-
KH;

M3YYUTh OCHOBHBIE TPYMNIbI COBPEMEHHBIX METAIUTMYECKUX MaTEpUATIOB, UX
CBOICTBA U 0071aCTH IPUMEHEHHUS.

2. Mecto aucuuniinubl B ctpykrype OITIOII BO. Tpe6oBanus k
pe3yibTaTaM OCBOCHHS COJEePKAHUA JUCHHUIIUHBI

JNucuuminHna «MaTtepuanoBeJieHUe»  SIBISETCS  4acThbio, (popmupyeMoi
y4yaCTHUKaMHd  00Opa3oBaTENIbHbIX  OTHOIIEHMH  IMOJATOTOBKU  CTYJIEHTOB IO
HanpasneHuto noaroroBku 27.03.01 «CranmapTusaiyst © METPOIOTHS.

OcHoBbIBaeTcsi Ha 0aze quciuIuinH: «Pusnkay, «Xumus», «MaTeMatukay,
«mxeHepHas 1 KOMIbIOTepHas rpadukay.

SIBnsieTcss OCHOBOM /il M3YyYEHUs AUCIUIUIUH MPOGECCHOHAIBHOTO IUKIA H
HAIMCaHUA BBITYCKHON KBATM(PUKAIIMOHHON pabOTHI.

3. TpeOoBaHusl K pe3yjibTaTaM OCBOEHUSI COJEPKAHUS JUCIUNTIHUHBI

Konx n HaumeHnoBanue Nuaukaropsl 10CTHXKEHUI [lepedens nIaHUPYEMBIX pPE3yJIbTa-
KOMIIETEHIINH KOMIIETEHIHH (110 peanusye- TOB
MOU JAUCITUTUTMHE )
OIIK-1. OIIK-1.1. 3naer:
Crnocoben  ananus3u- | MMeer mpencraBieHue o 3a- 0 3aKOHaX M METO/ax B 00JIaCTH ec-
poBaTh 3aJayd Npo- | KOHAX U METoJax B 00yiacTu TECTBEHHBIX HAyK U MaTeMaTUKU
(deccuoHambHON Jesi- | €CTECTBEHHBIX HAayK U MaTe- Ymeer:
TEIbHOCTU Ha OCHOBE | MaTHKH. aHAJIM3MpOBaTh M peELIaTh 3aJadd
noJiokeHui, 3akoHoB | OIIK-1.2. npodeccHoHaNbHOM  J1eATENbHOCTH
u MetofoB B obmactu | Ilpumenser nonoxxeHus 3a- INPUMEHSISI TIOJOXKEHUSI 3aKOHOB U
€CTECTBEHHBIX HAyK U | KOHOB U METOJOB B 00JIACTH METOJIOB B 00JIaCTH €CTECTBEHHBIX
MaTeMaTHKU €CTECTBEHHBIX HAayK U MaTe- HayK U MaTeMaTUKu
MaTHUKHU JJI aHayn3a U peuie- | Mimeer HaBBIKM:
HUSA 331249 TPo¢eCCHOHAITb- WCIIOIB30BaHUS 3HAHWK B 00JacTH
HOW JI€ATEIbHOCTH. €CTECTBEHHBIX HAyK U MAaTE€MaTUKH
OIIK-1.3. IIPU PEIIEHUHU MPAKTUYECKUX 3a7a4
MMmeeT HaBBIKM HMCIIONIb30BaA-
HUS 3HaHUM B 00J1aCTH ecTe-
CTBEHHBIX HAYK U MaTeMaTH-




KU [IpU PELICHUU ITPpaKTHYe-
CKHX 3ajad.

MK-1.

Crioco0GeH opraHuzo-
BaTh pabOTy IO KOH-
TPOJIIO KadyecTBa Mpo-
JAYKIIMA Ha BCEX CTa-
JMSIX TPOU3BOJICTBEH-
HOT'O mporecca

IIK-1.1.

[IpoBoauT aHanmu3 KauecTna
MaTepHaioB, ChIPbs, MOJIY-
($abpuKaTOB M KOMIUIEKTYIO-
X U30EIITUN

IIK-1.2.

Ocy1iecTBisieT MHCIEKIIUOH-
HBII KOHTPOJIb IPOU3BOJICT-
BEHHBIX MPOIECCOB

IK-1.3.

Bneapser HoBble METOIUK
TEXHUYECKOI0 KOHTPOJIS Ka-
YeCcTBa NPOLYKLIUU

IIK-1.4.

[IpoBoaUT KCTIBITAHUSL HOBBIX
Y MOJEPHU3UPOBAHHBIX 00-
Pa3loB MPOAYKIIMH

3uaer:

craagnun HpOI/I3BOILCTBeHHOFO HpO'
1ecca MPOAYKIIMH, CPEJCTBA U Me-
TOABI KOHTPOJII KauyecTBa MPOIYyK-
MU, METOJIbI aHAJIM3a MPUIUH Opa-
Ka

YmMmeer:

paszpabaThiBaTh PETJIaMEHTHPYIOIITUE
JOKYMEHTEI JJI1 yIPaBJICHUS KayecT-
BOM IIPOAYKLMH, & BCEX CTagusIX
MIPOU3BOJICTBEHHOTIO IIpoliecca
Hmeer HaBBIKH:

BBISIBIIATh IPUYMHBI Opaka u pazpada-
THIBaTh PEKOMEH/IAIIMKM T10 €ro Ipe-
TYTPEXKICHUIO BKIIIOYasi HOBBIE Me-
TOAUKN TCXHUYCCKOT' O KOHTpOJISI
KayecTBa IPOAYKIIUU

4. CTpPyKTYypAa U co/iep:KaHue TUCUUILTHHBI
4.1. O0beM yueOHOV TUCHUIINHBI M BUIbI Y4eOHO# padoThI

O0bem yacoB (3a4. ef1.)
Buj yueoHoii padoThI Ounas 3204HAS
dopma ¢popma
O0mas yueOHast HAarpy3Ka (Bcero) 108 108
(3.0 3au.ex) | (2.0 3au. ex.)
O0s3aTesibHasi ayIMTOPHasi yyeOHasi HArpy3ka (Bcero) B TOM 48 8
qyucie:
Jlexuum 32 6
CeMuHapCKue 3aHITHS - -
[IpakTueckue 3aHATUA - -
JlaGopaTopHbie paboThI 16 2
KypcoBas pabora (KypcoBoii MpOEKT) - -
Hpyrue ¢opMbl U MeTOJBI OpraHU3alMi 00pa30BaTEIBLHOTO Mpolecca - -
(pacqemHo-zpad)uquKue pa6ombz, cpynnoevie duacyccuu, poJiesoble
uecpvl, mperHuHe, KOMNobiOmMeEPHLbLE CUMYIAYUU, UHMEPAKINMUBHbLE JTEKYUU,
ceMuHapsl, anaiu3 0en106bIx cumyauuﬁ u mn)
CaMocTosiTeIbHAsi paboTa cTyaeHTa (BCero) 60 100
dopma arrecranus 9K3aMeH 9K3aMeH

4.2 Coaep:xaHue pa3aieoB IUCHUNIMHBI

Tema 1. Kpucrannuueckoe CTpoeHHE METAIIOB.

OOmasi xapakTepuCTHKa M CTPYKTYpPHBIE METOJbl HCCIEIOBAHUS METaJIOB.
ATOMHO — KpHUCTaJUIMYeCcKasi CTPYKTypa MeTayioB. JlepeKThl KpucTayuimueckon pe-

MIETKU MCTAJIJIOB.

Tema 2. ®opmupoBaHue CTPYKTYPbl METAIIOB MPU KPUCTATUTU3AIIH.




DHepreTUuecKue YCIOBHUsl Mpoliecca KpucTauim3anuu. MexaHnusMm mpolecca
kpuctam3auu. Popma kpucrammyeckux oOpazoBanuil. Ctpoenue cinutka. [Ipe-
BpaLIEHUS B TBEPJAOM COCTOSHHH. AJUIOTPOIIHSL.

Tema 3. CtpoeHue CriIaBoB.

@a3bl U CTPYKTYpa B METAJUIMYECKHUX CIUIaBaX. 1BEpAbIE paCTBOPBI. XUMHUE-
CKHE COCAVHEHUSI.

Tema 4. ®opMupoBaHUe CTPYKTYPhI CIUIABOB MPU KPUCTATUIU3AIUY.

[IpaBuno a3. DkcrnepuMeHTaIbHOE MOCTPOCHUE AuarpaMm coctosuus. [Ipa-
BUJIO OTPE3KOB. [[narpamma COCTOSIHMSI CILIaBOB, OOpa3yrOUIMX HEOTPaHUYECHHbBIE
TBEp/AbIE pacTBOpbI. [luarpamma COCTOSIHMSI CILIaBOB, OOpPa3yIOIIUX OrpaHUYCHHBIC
TBEpJAbIE pacTBOPHL. Jnarpamma COCTOSIHHMS CIUIaBOB, OOpa3yIOIIMX MEXaHUYECKHE
CMECH M3 YUCTBHIX KOMIIOHEHTOB. /[narpamMma cOCTOSIHUSI CIUIABOB, OOPA3yIOIINX XU-
MUYECKHE cOequHEHus. JluarpaMMa COCTOSIHUS CIIJIaBOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT NOJIUMOP(HBIE TPEBPALCHHUS.

Tema 5. [InacTuueckas gepopmanus 1 MEXaHUUYECKHE CBOMCTBA.

Paspymenue MeramuioB. MeToasl onpenesneHns MEXaHWYeCKuX cBoucTB. Ha-
KJien. BiusitHue HarpeBa Ha CTPOSHUE U CBOMCTBA 1eOPMUPOBAHHOTO MeTalia. Xo-
JoHag U ropsyas gepopmanus. Mexannyeckue cBorictBa. Haknen u pexkpucramim-
3a1sl.

Tema 6. Xene30 u cruiaBbl Ha €r0 OCHOBE.

KoMmnoneHThl 1 (a3bl B cUCTEME KeIe30 — Yyriiepol. JuarpamMmma COCTOSIHUS
JKeJe30 — EMEHTUT (MeTacTabuibHOe paBHOBecHue). JuarpaMma COCTOSIHUS KeJe30
— rpadur (cTabuibHOE paBHOBecHE). BiusiHue yriaepoja u NOCTOSHHBIX PUMECe Ha
cBolicTBa ctasieu. Jlerupytrommue 3aeMeHThl B cTaiu. CTPYKTYpPHBIE€ KJIACCHI JIETUPO-
BAHHBIX CTaJICH.

Tema 7. UyryHsl.

Ceppiil u Oenblil yyryHsl. Beicokonpounbiii uyryH. KoBkuii uyryH. Crienuans-
HBIC YYTYHBI.

Tema 8. Teopust Tepmuueckoit 00pabOTKHU CTAIIH.

Knaccudukanust BunoB tepmuyeckoir 00padotku. Tepmudeckas o6paboTka u
nuarpamma cocrosinus. [IpeBparmieHue npu HarpeBe (oOpasoBanue aycteHurta). Poct
3epHa aycTeHuTa npu Harpese. [lepiauTHoe npeBpamieHre. MapTeHCUTHOE MpeBpa-
nienue. [Ilpomexxyrounoe (OeliHUTHOE TIpeBpallieHue). JluarpaMMbl H30TEPMUUYECKOTO
NPEBPAILECHNs AYyCTEHNUTA. TEePMOKMHETUUECKUE AMArpaMMbl MPEBPAILEHUS MEPEOX-
JaXJIeHHOro aycteHuTa. [IpeBpamenus npu OTIycKe.

Tema 9. TexHonorust TepMuuecKoii 00pabOTKH.

Otxur 1- ro pona. Omxur 2 — ro poaa. 3akanka. Buasl otnycka. Tepmomexa-
HU4eckass oopaboTka. [loBepxHocTHas 3akanka. JlepekThl, BOSHUKAIOUIME TIPU Tep-
MHUYECKOU 00paboTKe.

Tema 10. Xumuko— Tepmudeckast 00padboTKa.



Teopust xumuko — Tepmuueckoi o0paboTku. llemeHTanus, a30TUpOBaHUE U
nuaHupoBaHue craneil. JJuddy3snonnas Meranauzanus.

Tema 11. KoHCTpYKIIMOHHBIE CTAJIN U CIUIABBI.

VYriepoaucTbie KOHCTPYKIIMOHHBIE CTalH. JlernpoBaHHbIE KOHCTPYKIMOHHBIE
ctayid. CTpouTeNnbHbIE HU3KOJIETUPOBaHHble cTanu. CTanu I XOJOJIHOM IITaMIIOB-
K. KOHCTpYKIIMOHHBIE [IEMEHTYEMBbIEC U yiaydliaeMmble cTand. CTanu ¢ NOBBIIICHHON
00pabaThIBAEMOCTBIO pe3aHUuEM. PecCOpHO — IpyKMHHBIE CTaJd OOILIEro HazHaye-
Hus. [lapukonoammmnHukoBele cTaid. KOppO3MOHHOCTOMKME U KApPOCTOMKHE CTaIU
U cruiaBsl. JKaponpouHsle cTanu U ciuiaBbl. KpporeHHele craiu.

Tema 12. IncTpyMeHTa IbHBIE CTAJIM U TBEP/ABIE CIIABHI.

Cramu nns pexyiiero nactpyMmenTta. Cranu s ©3MEpPUTEIbHOIO UHCTPYMEH-
ta. CTanu Ans mTaMIoB XOJIOAHOTO AedopmupoBanus. CTamu A MITaMIIOB ropsye-
ro aegopmupoBanusi. TBepbie CIUIaBbI.

Temal3. Cranu u cruiaBbl ¢ 0COOBIMU (PU3HMUECKUMU CBOMCTBAMH.

MarnuTHble cTajid U ciuiaBbl. CTaJIM U CIUIaBbI C BBICOKUM 3JIEKTPUYECKUM CO-
MPOTUBIICHUEM [IJIs1 HATPEBATEIbHBIX 37eMeHTOB. CIIaBbl C 3a/JaHHBIM TEMIIEpaTyp-
HbIM KO3 (ULIMEHTOM JuHEHHOro pacmupenus. CruiaBsl ¢ 3pdexrom namaru Gop-
MBI.

Temal4. Tutan u crimaBbl Ha €r0 OCHOBE.

Tepmuueckass 00pabOTKa TUTAHOBBIX CIUIABOB. [IpOMBINITIEHHbIE CIUIaBBI TUTA-
Ha.

Tema 15. AmroMUHUI U CIJIaBbl HA €T0 OCHOBE.

Knaccudukanus amoMuHHEBBIX cIIaBoB. TepMmuueckas oopadotka. dedhopmu-
pyEMBbIE U JIUTEHHBIE AIFOMUHMEBBIE CIUIaBbl. MarHui U CIulaBel Ha €ro OcHoBe. JIu-
TelHbIE U 1e(OpMHUpPYEMbIE MarHUEBbIE CILJIABBI.

Tema 16. Menp 1 critaBbel Ha €€ OCHOBE.

JlatyHn, ux cTpoeHuE U CBOMCTBA. BpOH3bI: OJOBSAHHBIE, ATFOMUHHUEBBIC, KPEM-
HUCTBIE M OepuuineBble. AHTU(PPUKIHMOHHBIE CIUIaBbl. OJIOBSHHBIE U CBUHIIOBBIC
0a00uThl. LlMHKOBBIE AHTU(PPUKIMOHHBIE CIUIABBI. AJTIOMUHUEBBIEC MOAIIMITHUKOBBIE

CILIABBI.
4.3 Jlekumnu
e O06beM yacoB
n/-n Ha3Banue TemMbl OvyHasi 3a04HAs
¢popma dopma

1 Kpucraimmmdeckoe CTpOCHHE METAJIIIOB. 2 0,5

2 dopmMupoBaHUE CTPYKTYPHl METAIIOB IPY KPHCTAILTH3AINA 2 0,5

3 CrtpoeHue CIIaBoB. 2 0,5

4 ®dopMHpPOBaHHE CTPYKTYPHI CIUIABOB MPH KPHCTAIITA3AIIIH. 2 0,5

5 [Tnactuueckas nedopmariys ¥ MEXaHUIECKHE CBOWCTRA. 2 -

6 | JKene3o M CILIaBBI Ha €70 OCHOBE. 2 05

7 UyryHBI. 2 0,5




8 Teopust TepMUUECKOH 0OPaOOTKH CTAJIH. 2 0,5
9 TexHonorus Tepmudeckoit 00paboTku 2 1
10 | XumMHKoO — TepMHuyecKas 00paboTKa. 2 -
11 | KOHCTpyKIIMOHHBIE CTAJIA U CIUIABBI. 2 -
12 | HCTpyMEHTAIbHBIC CTAJIA U TBEP/IbIC CILIABHI. 2 -
13 | Cramu u craaBsl ¢ 0COOBIMU (PM3MYECKUMH CBONCTBAMH. 2 0,5
14 | TuTaH U CIIaBBI HA €TO OCHOBE 2 0,5
15 | AIOMHUHUI ¥ CIUIABBI HA €T0 OCHOBE. 2 -
16 | Menp U cIjIaBbl Ha €€ OCHOBE. 2 0,5

Hroro 32 6

4.4 JlabopaTopHbie padboThI
No O0BeM yacoB
u/n Ha3zBanue Tembl OuHast 3a049Has

dopma ¢dopma

OnpeneieHre CTPOCHHMS METAIOB M CIUIABOB METOJaMH 2 -
1 MaKpOCKOIMMYECKOro aHanmu3a (MakpoaHanu3). M3yduTs oc-

HOBHBIC MPHUEMbI MAKPOCKOITMYECKOIO MCCIICIOBAHMS METal-

JIOB U CIIJIABOB.

OmnpeneneHre CTPYKTYpbl MATEPHATIOB METOJJAMH MUKPOCKO- 2 0,5
2 MAYECKOro aHanu3a (MUKpoaHaiu3). O3HAKOMHUTBCS C METO-

JAMH UCCJICIOBAHUN CTPYKTYPhl MATEPUAIIOB MPHU OOJIBIIIHX.

Kpucrammmzanus ¥ ee BIMSHUE HA CTPYKTYPY U CBOMCTBa 2 0,5

MeTauia. M3y4nTh MEXaHH3M U KMHETUKY Ipoliecca MepBhY-
3 HOW KPUCTAJUIN3AlIUH, BIMSHUE YCIOBUH KPUCTAILTU3AIMH HA

CTPYKTYpPY U MEXaHHUYECKUE CBOMCTBA METaJIa.

Bnusiaue nmactuueckoit gedopMalriiu Ha CTPYKTYpY M CBOI- 2 1
4 CTBa METATMYECKUX CILIABOB. V3yunTh BIMSHHUE XOJIOIHON

TUTACTUYECKOM JehopMaliii Ha CTPYKTYPY M CBOWCTBa Me-

TaJIOB

MHUKpPOCTPYKTYpa YIIepOJAUCTHIX CTaJIel B PAaBHOBECHOM CO- 2 0,5
5 CTOSTHUH. VM3y4HuTh CTpOEHHE YIIIEPOJUCTHIX CTAJCH B paBHO-

BECHOM COCTOSTHHM, YCTAHOBUTH 3aBHCHMOCTb MEXIY UX

CTPOCHHUEM U CBOMCTBAMH

CTpoeHre W CBOMCTBA YyryHOB. V3y4nTh MHKPOCTPYKTYPY 2 0,5
6 YYT'YHOB; O3HAKOMHUTBCS C TEOPHEH KPUCTAITH3AIMK U TTPaK-

TUYECKUM IOJIYUCHHUEM YYTYHOB C Pas3iIMuHOM (OpMOH rpa-

(UTHBIX BKITFOUCHUI

MUKpOCTPYKTYpa JISTHPOBAHHBIX CTalieii B PaBHOBECHOM 2 1
7 COCTOSIHUU. M3yunTh BIHMSHUE JISTUPOBAHUS HA CTPYKTYPY

CTaJIi B PABHOBECHOM COCTOSHUH.

Hopmanuzanus yriepogucroi ctanu. [lomyduTs mpaktrye- 2 -
8 CKHE HaBBIKH 10 HOPMAJTU3aI[HH CTaJIH.
Hroro: 16 2

4.5. CamocrosiTesibHAs padoTa CTY/IECHTOB




Ne Ha3Banune TeMbl Bup CPC O0BeM yacoB
n/n Ouynasi | 3aouHas
dbopma dopma
CtpoeHue METAUTMYECKUX MaTePUAIOB MOJIrOTOBKA K J1a-
1 DnemeHThl Kpuctamiorpaduu. CtpoeHue pe- | OOpaTopHBIM pa- 3 6
QIbHBIX KPUCTAJIOB. boram, 5K3aMeH
Kpucrannuzaius. DHepreTHdeckue YCIOBHS | TMOATOTOBKA K Jia- 6
mporiecca KpucTauiu3auud. MexaHu3M 1po- | O0paTopHbIM pa-
2 necca kpuctaummzanuu. @opma kpucramum- | 60TaM, dK3aMeH 3
yeckux oOpazoBaHuid. CTpoeHHUE CIUTKA.
[IpeBpareHuss B TBEPAOM COCTOSIHUU. AJIIO-
TPOTHS
CrpoeHnue ciiaBoB. Pa3bl U CTPYKTypa B Me- | IMOArOTOBKA K Jia- 3 6
3 TAJUTMYECKUX CIUTaBaxX. TBepable PacTBOPHI. OOpaTopHBIM pa-
XHUMHYECKUE COCTUHCHUS 0oTam, sK3aMeH
dopMupoBaHUE CTPYKTYPHl CIUIABOB IIPH | IMOJTOTOBKA K Jia- 6
kpuctautm3anuu. [lpaBuno ¢a3. Dkcmepu- | 60paTopHbIM pa- 3
4 MEHTAJIbHOE MIOCTPOEHUE AUAarpaMM COCTOsA- | O0TaM, IK3aMEH
Hus. [IpaBuno orpeskos. /luarpamMmma cocTosi-
HUS CIUIAaBOB
Yupyras u mactudeckas aegopmarnus. Pa3- | moaroroska k Jyia- 6
5 pylieHue MeTauioB. XOJOAHAs U ropsdas GopaTOpHBIM pa- 4
nedopMaIs. 0oTaM, SK3aMeH
Kese30 U craBbl Ha ero ocHose. Kommonen- | 1 o/u OTOBKa KJ1a- 4 8
6 OopaTopHBIM pa-
THI 1 (a3bl B CUCTEME KEJIe30 — YTIICPOI.
0oTam 3K3aMeH
UYyryn. Cepslii 1 Oenblif 4yryHsl. Beicoko- MOJIrOTOBKA K JIa- 4 6
7 npouHblid 4yryH. KoBkuii uyryH. Crenuanb- | 60paTOpHBIM pa-
HBIE YYT'YHBI. 60TaM, 3K3aMeH
Teopust Tepmuueckoii 00pabOTKM cTaiH. | MOATOTOBKA K Jia- 4 8
8 Knaccudukanms BumoB Tepmuueckoii oopa- O0opaTopHBIM pa-
OOTKH. 0oTtaMm, 3K3aMEH
MOJITOTOBKA K JIa- 6
9 TexHonorus TepmMuyeckoit 00paboTku OOpaTOpHBIM pa- 4
60TaM sK3aMeH
XUMUKO — TepMHuUYeckas oOpaboTka. Teopus | HOATOTOBKA K Jia- 6
10 XMMHKO — TepMUYecKoil 06paboTku. Ilemen- | OOPAaTOpHBIM pa- 4
TauMsi, a30TUPOBAHME M IIMAHMPOBAHHUE CTa- GoTam, dKk3aMeH
neit. luddy3nonnas MmeTamisanusi.
IIOATOTOBKA K JIa- 6
11 KOHCprKI_[I/IOHHBIe CTaJIu U CILJIaBBbI. 60paT0pH},1M pa- 4
0oTaM, SK3aMeH
WHCTpyMeHTanbHBIE CTATH MW TBEpAble cruma- | LOATOTOBKA KJid- 4 6
12 BEI OOopaTopHBIM pa-
' 0oTaM, SK3aMeH
Cranu u criaBel ¢ 0COOBIMU (PU3UIECKUMU HONTOTOBKA K J1a~ 4 6
13 . OopaToOpHBIM pa-
CBOWMCTBAMH.
0oTaM, 3K3aMeH
Tutan U crjaBbl Ha €ro OCHOBE. TepMuue- | MOATOTOBKA K JIa- 6
14 | ckas 0OpaboTKa TUTAHOBBIX CIIaBoB. [Ipo- GopatopHbIM pa- 4
MBIIUICHHBIE CIIABbI THTAHA. GoTawm, JK3amen




[IOATOTOBKA K JIa- 6
15 | AMIOMHUHHUHN U CIIJIaBBI HA €T'0 OCHOBE. OopaTopHBIM pa- 4

0oTaM, SK3aMeH

IIOATrOTOBKA K J1a- 6
16 | Menp u cruiaBbl Ha €€ OCHOBE. OopaTopHBIM pa- 4

0oTaM, 3K3aMeH
Hroro 60 100

4.7. KypcoBble paGoThl/IIPOEKTHI 10 JUCHUILIMHE «MaTepuanoBeeHUE» HE
IPEAINOIararoTcsl y4eOHbIM ILUIAHOM.

5.00pa3oBaTesibHbIE TEXHOJIOTHH

B nponiecce oOydeHust st JOCTHXKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
JTVCHUIUIMHBI UCTIONB3YIOTCS CIEAYIONME 00pa30BaTelIbHbIE TEXHOIOTUN:

- UHPOPMAITMOHHO-KOMMYHUKAIIMOHHASI TEXHOJIOTHSI, B TOM YHUCJIE BU3yallu3a-
1M, CO3/IaHUE AICKTPOHHBIX YUYEOHBIX MATEPHUAIIOB;

- TEXHOJIOTUSI KOJUIEKTUBHOI'O B3aMMOJICMCTBHUSI, B TOM YMCJIE COBMECTHOE pe-
IIeHKEe MPOOJIEMHBIX 33/1a4, CUTyalluid, KEHCOB;

- TEXHOJIOTHSI TPOOJEMHOr0 00y4YeHHUs, B TOM YHCJIe B paMKax pazbopa mpo-
OJIEMHBIX CUTYalIH;

- TEXHOJIOTHS Pa3BUBAIONIETO OOYyUYEHUS, B TOM YMCJI€ MOCTAHOBKA U PEIICHUE
3a/1a4 OT MEHEE CJIOKHBIX K 00Jiee CIOKHBIM, Pa3BUBAIOIINX KOMIIETECHIIUU CTYJEH-
TOB;

- TEXHOJIOTUSl aJalTUBHOTO OOYyYEHHUs, B TOM YHUCIIC MPOBEIACHUE KOHCYJIbTa-
AN TIPENoJaBaTeNsl.

6.Y4eOHO-MeToAUYECKOE U MPOrPAMMHO-UH(OPMAIIHOHHOE o0ecrieyeHue
AUCHUNIIHMHBI

a) OCHOBHasI JIUTEpPaTypa:

1. Typununa B.}O. MartepuanoBenenue: MeXaHH4eCKHe CBOMCTBA METAJUIOB. TepMuueckas
o0paboTka mMetamuioB. Crnenuanshble ctanu U cruiassl / B.JO. Typununa; non pea. C.A. Hukynuna -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Tekcr: anexrponnsiii // 9bC "Koncynb-
taHT cTyaenTa” : [caitr]. - URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (xa-
ta obpamienust: 18.11.2019). - Pexxum nocTyma: 1o moanucke.

2. Cnecapuyk B.A. MarepuanoBeeHne 1 TEXHOJIOTUS MaTepuanoB: yuel.mocodue / B.A.
Crnecapuyk - Munck : PUITO, 2015. - 391 c. - ISBN 978-985-503-499-6 - TekcT: 37eKTpOHHBIH //
OBbC "KoncynbranT cryaentay: [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara obparenus: 18.11.2019). -
Pexum gocTyna: 1o nojamnucke.

0) 10MOJIHUTE/IbHAS JIUTEpaTypa:

1. Comunes IO.I1. Marepuanoseneuue. Ilpumenenne u BeIOOp MarepuanoB / CouHIEB
FO.I1., bop3enko E.N., Bonorkanuna C.A. - CII6. : XUMU3IAAT, 2017. 200 c. - ISBN 978-5-
93808-295-3 - Tekcr: oanekrponnsiii /[ DBC "Koncymsrant crymenta": [caiit]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.htm| (nara o6Opamenus: 18.11.2019). -
Pexxum poctymna: no moamnucke.

2. Kapckuii 1.M. Marepuanosesnenue: yuebnoe nocooue / U.M. XKapckwuii, H.I1. IBanoBa,
J.B. Kyuc, H.A. CBunynoBuu - Munck: Beim. mk., 2015. - 557 c¢. - ISBN 978-985-06-2517-5 -
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Tekcr:  amektpounsii  //  DBC  "KOHCymbTaHT  CTyICHTa»: [caiir]. -  URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (nara o6pamenus: 18.11.2019). -
PesxuMm moctyna: mo moamucke.

3. Cnecapuyk B.A. MarepuanoBeieHue 1 TEXHOJIOTH MaTepualioB: yuel. mocodue / B.A.
Crnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - TekcT: 37eKTpOHHBIH //
OBC "KoncynbranT cryaenra': [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara obparnenus: 18.11.2019). -
Pexxum octymna: 1o noamnucke.

4. Connues 10.I1. Marepuanosenenue: Yueouuk aiast By30B / Connues FO.I1., Ipsxun E. 1.
- Uzn. 6-e, crepeorut. - CII6. : XUMU3 AT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
AJICKTPOHHBIN I ObC "KoncynbTant cryneHra': [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.htm| (nara o6pamenus: 18.11.2019). -
PesxuM poctyna: mo rmojamnucke.

B) METOAMYECKHE PEKOMEHTAIUN:

1. JlabGopaTopHblii MpakTUKyM MO aucuuiuinHe «MarepuanoBeneHue» (sl CTYJIEHTOB
JTHEBHOM U 3a04HOM (hopMax 0OydeHHs BCceX TeXHHUECKUX crenuanbHocteil.) /Coct.: B. M. Jly6a-
cos, E. I1. Morunenas, E.B. Haropusrii — Jlyranck: U3n-so JIHY um. B.Jlans, 2017. - 75 c.

2. Kapramosa JI. U., Koxemsakun I'. H. MarepuanoBeneHue Juisi MalIMHOCTPOUTEIIEH B
3amadax. Yueb. mocobue. -2-¢ usn, nepepad. u ucnpas. Jlyranck: U3n-Bo BocTouHOykpanHCKOTO
HAI[MOHAJILHOTO YHUBepcuTeTa uMeHu Brnagumupa ans, 2004. 192 c.

3. MeTtonuyeckue ykazaHus U KOHTPOJIbHbBIE pa0dOThI MO AUCHUILTHHE «MaTepuanoBeieHrue»

JUIsL CTyJIEHTOB — 3a0YHUKOB HamnpasieHuil: 8.100403 — opranusanus nepeBo30K U yIpaBJIeHUs Ha
TpaHcropTe (3KEJIE3HONOPOKHBIA TPAHCIOPT, MPOMBINIIEHHbIN TpaHcnopt) 8.100402 - Tpancnopt-
HBIC CHCTEMBI CO CIICIUATHM3AIei opraHu3amus TamokeHHoro koutpois / Cocr.: JI. M. Kapramio-
Ba. — JIyranck: M3a-Bo BocTtouHoykp. Hall. yH-Ta uM. Bragumupa Jlans, 2003.- 10 c.

4. Jlybacos B. M., Morwibnas E. [1. MeTaimioBenenue u TepMudeckas 00padoTKa CIUIaBOB:
VYuyebHoe nocobue. — JIyranck: U3na-so JIHY um. B. lans, 2018. - 134 c.

I) HHTepPHET-pecypcoB

MunucrepcTBO 00pa3oBanus u Hayku Poccuiickoit @enepanuu — http://MunoOpHayku.pd/

denepanbHas ciyk0a 1Mo Haa30py B chepe oOpasosanus u Hayku — http://obrnadzor.gov.ru/

MunucrepctBo obOpasoBaHuss u  Hayku Jlyranckoit Hapomnoit PecnyOmuku —
https://minobr.su

Haponnsiit coser JIyranckoit Haponnoit Pecriyonuku — https://nsinr.su

[Mopran dexepaibHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BHICIIETO 00pa30-
Banus — http://fgosvo.ru

denepanbublii nopran «Poccuiickoe obpazoBanue» — http://www.edu.ru/

WNudopmanmonnas cucrema «EquHOE OKHO JOCTyNa K 00pa30BaTEIbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIii IEHTP HHPOPMAIIMOHHO-00pa3oBaTelbHbIX pecypcos — http://fcior.edu.ru/

DJIeKTPOHHBbIE OUOJIMOTEeYHbIE CHCTEMbI U PeCYpPChI

DNeKTPOHHO-OMOIMOTeUHAS cucrema «KoHCynbTaHT CTyleHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

DnexkTpoHHO-0MOIHoTeuHas cuctema «StudMed.ruy https://www.studmed.ru
NudopmaunonHbiii pecypc 0M0IHOTEKH 00pa30oBaTe/IbHON OPraHu3aunu
Hayunas 6ubnmnorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MaTepuajJibHO-TeXHUYECKOe o0ecneyeHue TUCHMIIMHBI
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OcBoeHHME IUCIUIUIMHBI «MaTepHuaaoBeIecHHe W TEXHOJOTHS MaTepUaIOB)
IpEeIoJiaraeT UCIOJIb30BAHUE aKaJIEMUYECKUX ayIUTOPHM, COOTBETCTBYIOUINX JICH-
CTBYIOIIIMM CaHUTAPHBIM U TPOTHUBOIIOKAPHBIM TIPABUJIAM U HOPMaM.

[Ipouee: pabouyee MecTO MpenojaBaTeNsi, OCHAIEHHOE KOMIBIOTEPOM C JIOC-
TynmoM B HMHTEpHET; MUKpOCKOMbI MeTauiorpadpuueckue MHM-7; medunm Harpesa-
TenbHbIe J1abopatopusie CHOJI-6,7/9 u np.; obpasipbl, Mukponuiudsl U 060pyaoBa-
HUE N7 MX MOATOTOBKM; TBepaoMep bpuuerms, TBepmomep PokBenna; paspbeiBHas
mammHa P 0,5; Kormep MasTHUKOBBIN; CTEH]] ¢ JOPMOBOYHON CMEChIO; OETYHBI J1a00-
paTopHbIe JJIsl MPUTOTOBICHUSI (POPMOBOYHON CMECH; BECHI TAOOPATOPHBIC TEXHUYE-
CKHE C KOMIUIEKTOM Pa3HOBECOB; KOIEp JTaOOPaTOPHBIH AJIsi M3TOTOBJICHHS 00pa3IioB;
npubop A Cymku oOpa3noB u3 (GOPMOBOYHONW CMECH; MPUOOP MM OMpeNeTCHHS
TBEPAOCTH; IPUOOP AJISl OMpeIeCHHs Ta30MPOHUIIAEMOCTH;, THIPABIMYECKUIN TPECC;
MepPEeUCHb HATJIAIHBIX MOCOOMI U TEXHUYECKUX CPEICTB 00YUCHUS; KOMIUICKT TIaKa-
TOB M0 METAJJIOBEJCHHUIO U TEPMUUYECKOU 00pabOTKe, CTPOEHUIO U CBOMCTBAM Me-
TaJUIMYECKUX U HEMETALTUYECKUX MATEPUAIOB; allbOOMbI MUKPOCTPYKTYpP METaJJIOB
¥ METAJUTHYECKUX CIIaBOB; JaOOpaTOpHBIE CTEH/IBI 00Pa3I[0B M HATJIAIHBIX TOCOOHIA
Kadeaphl; CTaHAapTHBIC MKAIBI H300pakeHnit MUKpocTpykTyp o 'OCT 5639

[IporpammHoe obecnieueHue:

DyYHKIIMOHAJIbHOE becrnnaTHoe mporpamMmHoe
CchUIKn
Ha3HAUYCHHE oOecrieuenne
. . . https://www.libreoffice.org/
OducHbIi MakeT Libre Office 6.3.1 P g

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

OnepanuoHHast Cuc- https://ubuntu.com/

UBUNTU 19.04

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

[ToYTOBBII KJIHEHT MozillaThunderbird http://www.mozilla.org/ru/thunderbird
Daiin-meHeKep FarManager http://www.farmanager.com/download.php
ApxuBaTop 7Zip http://www.7-zip.org/

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP

I'paduueckuii penak- | GIMP (GNU Image Ma-
TOp nipulation Program)

Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

8. OneHoOYHbIE CpeCTBA MO TUCUHUILIHHE
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MacoopT

(oHIa OLIEHOYHBIX CPEACTB M0 Y4eOHOW JUCUUIJINHE

«MartepuanoBeaeHue»

[lepedyerp KOMIETEHITHH (3JIEMEHTOB KOMITETEHITNH ), POPMHUPYEMBIX B PE3YJIb-
TaTe€ OCBOCHUS YUeOHON JUCHIUTIIUHBI

TCCTBCHHBIX HAYK U
MaTCMATHUKU IIpHU
PCIICHUU ITPAKTH-
YCCKHUX 3aJa4.

BBl Ha €ro OCHO-
BE.

Tema 7.
YyryHsl.

Tema 8.

Teopus  Tepmu-
yeckoil o0paboT-
KM CTaJIN.

Tema 9.
TexHonorus
TEPMHUYECKOI
00paboTKu.
Tema 10.
XUMUKO-
TepMUYECKas
obOpaboTka.
Tema 11.
Konctpyknnon-
Hble CTaJd W
CIUIaBBI.

Kon Nunaukaropel Kontponupye- OTansl
Ne | xonHTpO- DopmyTupOBKa JOCTKEHUH KOMITe- | MbIE dbopmupo-
1/ | nupyeMoii | KOHTPOJIUPYyeMOit TEHIUU TEeMBbI y4eOHOM BaHUS
I | KOMIIe- KOMIIETEHLINU (mo peanuzyemoit JUCLIUIUIUHBI, (cemecTtp
TEHIIUU JTMCIUATIIINHE PAKTUKU U3YYCHUS)
1 OIIK-1. CrniocoOeH ananu- OIIK-1.1. Tema 1.
3UpOBAThH 3a/1a91 Nwmeer npeacrasne- | Kpucraminye-
npodeccHoHATLHOW | HUE O 3aKOHAaX U CKO€  CTpOEHHuE
NESATETLHOCTH Ha METO/Iax B 00J1acTH METaJJIOB.
OCHOBE TIOJIOKEHUH, | €cTecTBEHHbIX HayK | Tema 2.
3aKOHOB M METOJIOB U MaTeMAaTUKH. Kpucrammm3zanus.
B 00J1aCTH eCTeCT- OIIK-1.2. Tema 3.
BEHHBIX HayK U Ma- [Ipumenser noso- Crpoenue cruia-
TEMaTHKHU. YKEHUS 3aKOHOB 1 BOB.
METOH0B B 00J1aCTH Tema 4.
€CTECTBEHHBIX HayK | DopmMupoBaHue
U MaTeMAaTUKH IS CTPYKTYpHI CILIa-
aHaJM3a U PeIIeHUs] | BOB TP KpH-
3az1a4 npodeccuo- CTAJTH3AIUH.
HaJIBHOM J1eATelNb- Tema 5.
HOCTH. VYopyras u 1ma-
OIIK-1.3. CTHUYECKAS ne-
NmeeT HaBBIKH HC- dbopmaruu.
I0JIb30BAHUS 3HA- Tema 6.
HUH B 00nacTu ec- Kenezo u cmia- 3
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Tema 12.
HbIE CTaIn

Tema 13.

CTBaMHU.
Tema 14.

Ha €€ OCHOBC.

HNucTtpymenTab-
TBEP/bIE CILIABBI.
Cramu u crassl

¢ ocobpiMu Gu-
3UYECKUMU CBOM-

Tutan U cIuiaBbI
Ha €ro OCHOBE.

Tema 15.
AnroMuHu u
CIUIaBBI Ha €ro
OCHOBE.

Tema 16.

Menpr m cruiaBel

)51

IToxka3zaTenn n KPUTECPHUH OLICHUBAHUA KOMHCTCHHHﬁ, OIIMCAaHHC IIKAJ ONCHUBAHHUA

Kox Nupukatopsl
JIOCTUKEHH I Kontponupyemsie | HaumenoBanue
Ne | xontpomnu- [lepeuens manu- .
9 KOMIIETCHIINH TEeMBbI Y4eOHOM OILICHOYHOT'O
n/m | pyeMoi KoM- .. | PYeMBIX pe3yJIbTaTOB
(110 peanuzyemoi TV CIIUTLTHHEI CpencTBa
MeTEHIINH
JIMCIIATIIINHE)
1 OIIK-1. OIIK-1.1. 3naer: Tema 1, Bompocer st
c 6 NmMmeer npena- 0 3aKOHaX W MeETOoJax Tema 2, 3aJaHUuA 10
noco0eH
CTaBJICHUE O B oGmactu ecrecT- | lema3, 1a00paTOPHBIM
aHATA3UPO- 3aKOHAaX U Me- Tema 4, pabotam,  3K-
BEHHBIX HayK U Ma-
BaTh 3ajaud | TOAax B oOmac- Tewma 5, 3aMeH
npodec- TH €CTECTBEH- TeMaTHKH Tema 6,
. | HBIX HAYK U Ymeer: Tema 7,
CUOHAJILHOU
MaTEMaTHKH. aHAIIM3UPOBATH " | Tema 8,
esTeNbHO-
a OIIK-1.2. pemmats 3ajgaun npo- | Tema9,
CTH Ha OcC- .
pumenser tbeccnonanbroii ges- | LeMa 10,
HOBE I10JI0-
TIONOKCHHA TETbHOCTU MPUMEHSIS Tema 11,
JKEHMH, 3a- | 3aKOHOB M Me- Tema 12,
MOJIOKEHUSI 3aKOHOB
KOHOB 1 | TonoB B obnac- Tema 13,
Meronos p | TH CCTECTBEH- M METOJIOB B O0IACTH | Tena 14,
HBIX HayK U €CTCCTBCHHLIX HAYK U | Tema 15,
o0nactu
MaTeMaTHKU MaTeMaTHKH Tema 16
€CTEeCTBEH-

HBIX HAaYK U
MaTeMaTHKHU

IUIA aHaJInu3a U
pereHus 3ana4y
npodeccuo-
HaJILHOU Jies-
TEIIbHOCTH.
OIIK-1.3.
NmeeT HaBBIKK
HCIIOJIb30BAHMS
3HaHUH B 00-
JIACTH SCTECT-

HNMmeeT HABBIKHK:
HWCIIONB30BaHUA 3Ha-
HUII B 00JlacTH ecTe-
HayK ©

npu
pEelIeHUH TpaKTuye-
CKHX 3a7a4

CTBE€HHBIX
MaTEMAaTUKHU
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BCHHBIX HAYK 1

Buenpsier Ho-
BEIE METOJIUK
TEXHUIECKOTO

BCCX CTAUAX IIPOH3-
BOACTBCHHOI'O IIpo-

necca
KOHTPOJIS Kaue-

HNmeer HaBbIKK:
CTBa MPOJYK-
1wH BBISIBJISITE  IIPUYHHBI
K-1.4. Opaka u pa3pabarbl-

[TpoBoauT uc-
TIBITAHUST HOBBIX
Y MOJICPHU3U-
POBaHHBIX 00-
pasIioB mpo-
JIYKIHH

BaTh PEKOMEHIAIUU
10 €ro MPeIyIpPeK-
JICHHUIO BKJTFOYAsi HO-
BbIC MCTOJAUKU TCX-
HUYECKOTO KOHTPOJIS
Ka4yecTBa MPOyKIIUU

MaTeMaTUuKU
MpU PEUICHUN
MPAKTUYECKUX
3aja4.
InK-1. IK-1.1. 3HaeT: Tema 1, Bompocer st
HpOBOIII/IT aHa- cTaguu MPOU3BO/I- Tema 2, 3agaHus 10
Cnocoben I3 KayecTBa CTBEHHOIO IIpolecca Tewma 3, 1a60paTOPHBIM
OpraHu30- MaTepuaios, NPOAYKIMH, cpeacT- | lema 4, paboram,  23k-
BaTh pabory | CbIpbi, MNOIY- Ba M MeETOgbl KOH- | lemad, 3aMCH
0 KOHTPO- (pabpuraros un TpOJIA KayecTBa ?eMa g,
KOMILIEKTYIO- eMa
0 KauecT- YIOU [POAYKIIUHA, METOJIbI .
X U34CIun aHaJIn3a MIPUYHH Tema 8,
Ba TIpOAYK IIK-1.2. 6paKa Tema 9,
UMM HA BCCX | OQcymecTBISIET | Yyeer: Tema 10,
CTagusIX HHcvneKuHOH- pa3pabaTHBaTh  per- ?eMa E,
- HBIM KOHTPOJIb eMa
TPOU3BOA p JIAMEHTUPYIOLIIAE ’
CTBEHHOTO IIPOM3BOICT- Tema 13,
JIOKYMEHTBI s | 14
nporecca BEHHBIX MPO- ema 14,
11eCCoB YOPABJICHHUS Ka4eCT- | Tema 15,
MK-1.3. BOM Hponaykuuu, a | Tema 16

3aganus mo 1a00paTOPHBIM 3AHATHAM:

JlabopaTopuasi pa6ora Ne 1. OmpeneneHue CTpOEHHUs METAUIOB M CIJIAaBOB METOJaMU
MaKpPOCKOIUYECKOTO aHalu3a (MaKpoaHaIn3):

Onucatp CyIIHOCTh U Ha3HAYEHHE MAaKPOCKOMMYECKOTO aHaIn3a (MakpoaHaIn3a).

Onucarbh METOAUKY UCCIEOBAHUS U3JIOMOB METAJJIOB U CILIABOB.

HccnenoBath 00pa3iibl U3JIOMOB Pa3IMYHBIX CIUIaBOB. BrIOpaTh OMH M3 HUX, CXEMATUIHO
3apUCOBATh €0 U JIaTh 3aKII0UYEeHUE O PopMe U pazMepax 3epHa, BUJE pa3pyIICHHs U MOPOKax Me-
Taja.

Onucarh METOAUKY MMPUTOTOBIICHUS MAKPOILITH(OB.

3apucoBaTb MakKpOCTPYKTYpY He(hOPMHUPOBAHHOIO U JIUTOTO METaula IMOcCie TiIy0oKOoro
TpaBJeHUs. YKa3aTh COCTAB PEaKTHUBA U 0XAapPaKTEPU30BATh MAKPOCTPYKTYPY.

3apucoBaTh MaKpOCTPYKTYpy 00pa3I0B MOCJe MOBEPXHOCTHOIO TPABJIEHUS. YKa3aTh COCTAB
pEaKTHBA M OXapaKTEPU30BATh MAKPOCTPYKTYPY.

BrIABUTE XUMHUECKYIO HEOJHOPOJIHOCTD (JIMKBAIMIO) cepbl o Metoay baymana. [Tomyden-
HBIIl CEpHBIN OTIEYaTOK MPUKJIEUTh B TETPAJb U JaTh 3aKIIOUEHHE O XapaKTepe paclpeiesieHUs
cepsl B ctanu. [IpuBecTH cocTaB peakTWBa U XUMHUYECKUE PEAKIIMH, TTPOUCXOJSIINE B MPOIECCE
UCCIIEI0BAHMUS.
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JlabopaTopnasi padora Ne 2. OnpeneneHue CTpyKTypbl MaTEpHUaIoB METOJAMH MUKPOCKO-
MAYECKOT0 aHaau3a (MUKpOaHAIH3).

Ornucarh Ha3HAYEHHE MUKPOCKOMUYECKOTO aHaIn3a (MUKpOaHAIN3a).

Onucarh METOAMKY MPUTOTOBJICHUS U TPABIECHUS MUKPOULIH(OB.

3apucoBaTh CXE€My OTPa)KE€HUS JIy4ed OT MOJIMPOBAHHOW U MPOTPABIEHHON MOBEPXHOCTH
MeTala.

N3yuuTh YCTPOWCTBO U MPUHIMIT PAOOTHI METAJUIOTPAPHUECKOTO0 MUKPOCKOTIA.

3apucoBaTh ONTUYECKYIO cXeMy MUKpockona MUM-7.

HccnenoBaTh Ha MeTaUIOrpapuuecKoM MHKPOCKONE MHUKpPOUUTH(] 10 TpaBieHHs. 3apuco-
BaTh ero B kBaapate 3030 MM U JaTh 3aKII0YCHHE O KaueCTBE MPUTOTOBICHUSI MUKPOILTHdA.

HccnenoBaTh Ha MUKPOCKOIIE MUKPOILIH(Q MOCIE TPaBICHUS. 3apUCOBATh €r0 CTPYKTYPY B
kBaapare 30%x30 MM U JaTh 3aKIIOYCHHE O Ka4eCTBE TpaByieHHs MUKponuiuda. Onucare Gpopmy u
pasmep 3epeH, JeQeKThl BHYTPEHHETO CTPOCHUS MeTajlia (€CJIM OHU MPUCYTCTBYIOT B METAJLIE).

Onpenenuth YCTAaHOBIEHHOE Ha MHKPOCKOIE yBelWYeHHE (I0JIb3YsACh CIPABOYHOM Tabiu-
1ei) ¥ 3amucaTh ero MoJ CXeMaMi MUKpPOILTH(OB.

JlabopaTopnas padora Ne 3. Kpucrannuzanus u ee BIUsSHUE Ha CTPYKTYPY U CBOKCTBA Me-

TajIa.

N3yuuth ycTpoicTBO OMOIOrHYECKOI0 MUKPOCKOIIA U pabOTy HAa HEM.

HauepTuTh 1 onucaTh ONTUYECKYIO CXEMY OMOJIOTHYECKOr0 MUKPOCKOIIA.

IIpocMoTpeTs Ha OMOJOrMYECKOM MHUKPOCKOIIE MPOLECC KPUCTAIUIN3ALUYU KAIUId PacTBOpa
COJIN.

Omnucats nporece KpUCTaLTH3aluU COJIH.

3apucoBaTh CTpOEHHE 3aTBEP/IEBAIOLICH KAl pacTBOPA COJIM C COOTBETCTBYIOILIUMH HOsIC-
HEHHSIMU.

W3y4uTh 1M0J. MUKPOCKOIIOM CTpoeHHe urcToi meau u natynu (60% Cu, pemerka I'K;
40% Zn, pemerka ['TTY) u cxemaTuaecku n300pa3uTh CTPYKTYPHI.

JlabopaTopnasi paGora Ne 4. BrniussHue nnactuueckoi nedopMaliuu Ha CTpYKTYpY U CBOM-
CTBa METAJUIMYECKUX CILIABOB

W3meputs BeICOTY 00pa31oB 710 AedopMarui.

BrimonHuTh 0canky oOpas3ios.

W3meputs BbICOTY 00pa3LoB nocie 1ehopMaluu.

Ompenenuts crernens aedopmaiu o0pasios g, %.

3aMepuTh TBEpAOCTh 00pa31ioB. [lonydyeHHbIe TaHHBIE 3aHECTH B Ta0.

[To mony4eHHBIM JaHHBIM OCTPOUTH TpadUK U3MEHEHHS TBEPIOCTH MaTepuasa OT CTEIeHH
nedopmaruu HB = f(g). CnenaTh BbIBO O BIUSHUYU CTENEHU AedOpMAIIMK HAa TBEPAOCTh METAJIIOB.

W3yuuTh 1 3apucoBaTh CTPYKTYpY 00pa3IoB MOCIIE Pa3IUUHbIX CTENEHEN 1eopMalHH.

JlaGopaTopHas pa6ora Ne 5. MUKpOCTpYKTypa yriIepoJUCThIX CTajleil B paBHOBECHOM CO-
CTOsSIHHUH.

N3y4uTh MUKPOCTPYKTYpPY YIIEPOAUCTBIX CTAIEH B PABHOBECHOM COCTOSIHHUM.

CxemaTHuecku 3aprucoBaTh HaOIIOJaeMyI0 B MUKPOCKOII MUKPOCTPYKTYpPY B KBajpaTax
30%30 mMm.

Onpenenuts 0 MUKPOCTPYKTYpE C MMOMOLIBIO IIPABUJIA OTPE3KOB COJIEP)KAHUE YIIIEposa B
KaXJIOM 00pasiie CTau.

[Tox KaXABIM PUCYHKOM yKa3aTb MHUKPOCTPYKTYpY, COJEpKaHHMe yriiepoja, ¢pa3oBbli co-
CTaB, MPEAINOIaraeMyi MapKy CTalli, ee KJiacc.

N3 cnpaBouHON TaOIMIIBI BBITUCATH MEXaHUYECKUE CBOMCTBA ISl UCCIEAYEMbIX MAapOK CTa-
Jeil ¥ TOCTPOUTh TpapuUecKyro 3aBUCUMOCTh «MexaHnuecKne CBOMCTBA - COACpKAHHUE YTIEPOaar.

Jla6opaTopnasi padora Ne 6. CTpoeHure ¥ CBOHCTBA UYTYHOB.
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N3y4unTh moj MUKPOCKOIIOM MHUKPOCTPYKTYpPY O€JI0ro 4yryHa M 3apucoBaTh €€ B KBaJpare
30%30 mM. YKa3aTb CTPYKTYpY U CTPYKTYPHBIH KJIACC 3apUCOBAHHOIO UyTyHa.

N3y4unuTh 1o MUKPOCKOIIOM MHUKPOCTPYKTYPBI CEPBIX, BHICOKOIIPOYHBIX U KOBKHUX YYI'YHOB
10 ¥ moctie TpasieHus. Ha mukponundax 1o TpaBiaeHus onpeaenuTs Gopmy rpa@uTHBIX BKITIOYE-
HUl U BuA 4yryHa. Ha muxpouuindax mocie TpaBieHHs] UCCIENOBATh CTPOSHUE METAILNTUYECKON
OCHOBBI U OIIPENEIUTh MApKy 4yryHa. Pe3ynbTarhl McciaenoBaHui MPEICTaBUTh B BUJIE PUCYHKOB
(xBampatsr 3030 mMm).

Kpatko omucarb criocoObl MOTYYEHHUsI CEPOT0, BBICOKOTIPOYHOTO M KOBKOTO YYT'YHOB.
JlabopaTopHas pa6ora Ne 7. MUKpPOCTPYKTypa JISTHPOBAHHBIX CTAJICH B paBHOBECHOM CO-
CTOSIHUU.

W3yuutsb cTpoeHue crajueil noja MUKpOCKOIIOM.

CxemaTH4ecKH 3apucoBaTh HAOIIOIaeMbIe CTPYKTYPHI B kKBajiparax 30x30 mm.

C nomouIpio AUarpaMm ONpeeNIuTh KJIacc U3ydaeMbIX CTajei.

[Ton ka)KapIM PUCYHKOM HamucaTbh MAapKy CTajld, €€ XUMUYECKHUM COCTaB, CTPYKTYPY U

CTPYKTYPHBIH KJ1acc

JlabopaTopHas padora Ne 8. Hopmanuzanus yriaepoaucToil craiu.

3anucaTh MapKy ctaiu B rpady 2 mpoTOKoIa.

W3meputs 00pa3nbl MpU NOMOIIM IITAHTCHIHUPKYIS U PE3yIbTaThl 3aMepa 3alKChIBaTh B
rpady 3.

Omnpenenuts TBepAOcTs HB 00pa3iioB B HCXOJHOM COCTOSHUU U TMOJy4YEHHBIE PE3yIbTaThl
TBEPJIOCTH 3amucaTh B rpady 4.

BrInonHuTh HOpMaNIKU3alKi0 00pa3loB U ONPEACTIUTh TBEPAOCTh YIICPOAUCTOMN CTalU MOCe
HOpMaJIU3alI1H.

Onpenenuts TemrepaTypy HOPMAalU3allUU CTaJH, MOJb3YSICh HUKHEH YacThIO JAMarpaMMbl
JKEJIe30-1IEMEHTHT.

JInst cpeqHeyrJIepOANCThIX JOIBTEKTOMAHBIX cTanei (ctanmm mapok 40-65) temmeparypa
HopManu3aiuu Beioupaercst Ha 30-50°C Boime nuaun GS, 1. . Acz+(30-50°C), amst BEICOKOYTIIE-
POIUCTBIX 3a3BTEKTOUIHBIX cTajneil (Y9-Y12) remneparypa Ha 30-50 °C Boeime nunuu SE, T. e.
Acm+ (30-50°C).

TemnepaTypy HopManu3aluu 3anucarhb B rpady o.

Onpenenuts 0OLIYI0 MPOAOKUTEILHOCTh HarpeBa M BBIAEPKKH 00pa3loB U3 pacuera 1,5
MUH Ha 1 MM IuaMeTpa WM TONIMHBI oOpa3ia. PesynbraTsl 3anucats B rpady 6.

OO0pa31pl MOMECTHUTD B 1€4b, HArPETYIO JI0 TeMIepaTypbl HOPMaJIU3alMK Ul CTaJId JaHHOM
MapKH, Kak TIOKa3aHo Ha PUC. 2, U BBIJIEPKATh B TIeUd TpeOyeMoe Bpemsl.

N3Bneub o0Opasipl MOCIEN0BATEIBLHO OAMH 3a JAPYTUM M3 MEYM U OXJIAAUTh UX Ha CIIOKOM-
HOM BO3]lyXe€.

3auncTuTh 00a Toplia 00pa3oB Ha NTU(OBAIBHOMN IIKYpKE.

Omnpenenuts TBEpAOCTb HOPMAIM30BAHHBIX 00pa3loB. Pe3ynbraThl M3MepeHHuil TBEpIOCTH
3aHecTu B rpady 7.

N300pa3uth rpaduyeck pexxuM HOPMAJIU3allMi B KOOpAMHATAX TeMIepaTypa - BpeMs Ha-
rpeBa.

N3yuuTh CTPYKTYpBI MCCIEIyEMBIX CTalleil 10 M Mociie TepMUYecKoil 00paboTku. 3apuco-
BaTh CTPYKTYpHI B kBajgpaTax 30x30mm.

JlaGopaTopuas pa6ora Ne 9. MUKpocTpyKTypa LIBETHBIX CILIaBOB.

OnpenenuTh XUMHUYECKUA COCTaB I[BETHHIX ciuiaBoB jaTyHu JI60, 6ponssl bpC30, mropa-
momuHus 1 u cunmymuna AJI2.

N300pa3uth quarpammsl coctostaus cuctem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax COCTOSIHMSI CUCTEM YyKa3aTh COOTBETCTBYIOLIME KOHLEHTPALUU CILIABOB,
ONPENIETUTh UX CTPYKTYPHBIN COCTAB B PABHOBECHOM cOcTOsIHUM Ipu 20°C 1 yKka3aTh TEMIEPATYPBI
KPUTHYECKHUX TOYEK.

N3yunth MUKpPOCTPYKTYpY LBETHBIX ciiaBoB JiaTyHu JI60, 6pon3sl bpC30, aropamoMuHus
JI1 (3akaneHHOro U UCKYCCTBEHHO COCTApEHHOI0) U cuiiyMuHa AJI2.
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CxeMaTnuecku 3apucoBaTh HaOJI0aeMble CTPYKTYPHI CIiaBOB B kBagpaTtax (30x30 mm).
ITox xaxabIM PUCYHKOM YKa3aTh MAapKy CILJIaBa, XMMUYECKUN COCTaB U TUIl AMArpaMMBbl COCTOSIHUS,
K KOTOPOMY OH OTHOCHUTCHI.
VYKazaTh, Kakue W3 HM3YUYECHHBIX CIUIaBOB YIPOYHSIOTCS TEepMOOOpaboTKoil. OTBET 0060CHO-
BaTh.

Kpurepnn 1 mikana OEeHUBaHUS 10 OLIEHOYHOMY CPEICTBY —
3a0danusl no 1a60paAmMoOPHLIM 3AHAMUSIM

[ITxana oneHUBaHUs
(uaTEpBaI OAIIOB)
5 3aaHue BBIMOJIHEHO HA BBICOKOM YpPOBHE (CTYIEHT B IOJHOM OOBeMe
OCBETHJI pPaCCMaTPUBACMYIO MTPOOJIEMATHKY, TIPUBEI APTYMEHTHI B O3y
CBOMX CYXJEHUH, BlazieeT NpOoGUIbHBIM MOHATHHHBIM (KaTeropuaib-
HBIM) aImapaToM | T.I1.)
4 3aiaHue BBIMOJIHEHO Ha CPEHEM YPOBHE (CTYACHT B 1IEJIOM OCBETHII
paccMaTpuBaeMyo MpoOJieMaTuKy, MPUBENl apryMEHThI B IMOJIb3Y CBOUX
CY>KICHH, TOMYyCTUB HEKOTOPbIE HETOYHOCTH U T.I1.)
3 3aianue BHITIOJTHEHO HA HU3KOM YPOBHE (CTYICHT JOIYCTHII CYIIECTBEH-
HbIE HETOYHOCTH, U3JIOKWJI MaTepuai ¢ omMnOKaMH, He BJajeeT B JOCTa-
TOYHOH CTeNeH! MPOPUITBHBIM KaTETOPHATBLHBIM allapaToM ! T.I1.)
2 3aaHue BBIMIOJHEHO HA HEYAOBJIETBOPUTEILHOM YPOBHE WM HE Ipe.-
CTaBJICH (CTYJCHT HE TOTOB, HE BBIIMOJIHUI 33JaHKE U T.I1.)

Kputepuii oniennBanus

OueHouHbIe CPeACTBA IJIS POMEKYTOUHOI aTTecTalun (IK3aMeH)

CtpoeHue nieaabHbIX KPUCTAIIOB.
[Tepeuncnuth OCHOBHBIE CBOICTBA METAJJIOB.
OxapakTepu30BaTh MOHATHE METAUNINYECKON XMMUUYECKON CBSI3U.
Ha3Barb oTiinumne KpUCTaIIM4ecKoro 1 aMOp(pHOTo COCTOSHUS BEIIECTBA.
Ha3BaTh Tpu OCHOBHBIX THINA KPUCTAJUIMYECKUX PEIIETOK METallja, U ONMHUCaTh pacro-
JIO’)KEHUSI aTOMOB B HHX.

6. Jlate ompemeneHue KOOPIWHAIMOHHOTO uncia, HaTu ero aius OLK u (wmm) 'K pe-
LIETOK.

7. UYem xapakTepu3yeTcs U Kak BbIUHCISETCS MJIOTHOCTh YIIAKOBKM aTOMOB B KpUCTaJlIU-
YECKOH pereTke?

8. Uro coboii mpeAcTaBiIsieT U KaK MPOSBISETCS aHH30TPOIHS KPUCTALUTUISCKUX TEN?

9. CrpoeHnue peaabHbIX KPHCTAIIOB.

10. Kak reoMerpuyecku KIacCUPUIMPYIOTCS NePEKThl KPUCTAIUIMYECKOTO CTPOCHHS?
[TpuBecTH npuMeps! 1e(heKTOB KaKI0ro Kiacca.

11. Jlatb onmpeneneHre BaKaHCUU M MEKY3€IbHOTO aToMa.

12. Ha3BaTh BO3MO>KHbIE MEXaHU3MbI 00pa30BaHUs TOYEUHBIX 1€(DEKTOB B UJICATBHBIX KpU-
CTaJljlaX U ONHKCATh UX MOBEACHUE U poJib B UG Y3NOHHBIX MTPOIIEccaX.

13. Jlate ob1ee onpeaeneHue AUCIOKAIUH.

14. Omnwucatp KpaeByro JUCIOKALNIO U TEOMETPUIO €€ 00pa3OBaHMSL.

15. Onwucare BUHTOBYIO AUCIOKAIIUIO U MEXaHU3M €€ 00pa30oBaHuUs.

16. Yro Takoe BekTOop broprepca?

17. Kak onpenensiercsi 3HEprus TUCIOKAIMN?

18. Kak ompenensieTcst IIOTHOCTh TUCIOKAIAN?

19. Kak BaMseT IIOTHOCTb AUCIOKAIUI HA IPOYHOCTh KPUCTAIIIOB?

20. Onmcarp CTpOEHUE MAIIOYTJIOBBIX TPAaHHI] HAKJIOHA.

21. Onwucarb CTpOEHUE BEICOKOYTIIOBBIX (MEX3EPEHHBIX ) TPaHHII.

22. Kak B3auMOJEHCTBYIOT MEXTy cO00M M APYT C APYroM JIMHEHHBIE (TUCIOKAIMN) U T0-
BEPXHOCTHBIE (IpaHH1Ibl) 1eeKThI?

23. Makpo- 1 MUKPOCTPYKTYPHBIN aHAIN3 METAJIIOB.

24. Yro Ha3bIBAETCS, MUKPOCTPYKTYPOIi?

okrwdPE
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25.
26.

Kakne 0oCHOBHBIE 30HBI KPUCTAJUTU3AIUA UMEET CIIUTOK?
[To xakoii mpuynHE B CAUTKE 00pa3yeTcs ycaaouHasi pakOBHHA U Te OOBIYHO OHA pac-

noJjaraercs’?

27.
28.
29.

eM?

30.
31.
32.
33.
34.
35.

Urto Ha3bIBaETCA, TUKBAIUEH, M KAKUE BUJIbI JINKBAIIUU CYIIECTBYIOT?
UTto BBISBISAET OTIIEUATOK MO MeToay baymana?
B uem npuumHa NOSBIIEHUS! BOJIOKHUCTOTO CTPOCHUS MPH TOpsiueii 00paboTKe JaBlICHU-

OOBSACHHUTD, KaK JTOJIKHBI PACIIONaraThCsl BOJIOKHA B TOTOBOM M3/ICIMU U [TOYEMY.

YTO MOKHO BBISIBUTB 110 BU]ly U3JIOMOB CTaJIA U 4yTryHa?

UYro Ha3bIBAETCS, MUKPOCTPYKTYpPOil?

OnucaTh NPUHLKI BUIAMMOCTH 0]l METAIIOrPahUIeCKUM MUKPOCKOIIOM.

HasBatb onepanuu noaroToBKM MUKPOILIH(A U UX MOPSAIOK.

C Kako# 11eJpI0 IPOBOJUTCSA TPABICHHE MUKPOLLIU(OB, YTO MOXKHO HaOII0AaTh 10 U

1ocJjie TpaBJeHUs?

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

Yto moHuMaeTcs Mo pa3pelaronieil cnocoOHOCThI0 MUKPOCKOTIA.

Kak onpenensiercst ypennueHne MUKpocKomna?

Ha3zBatb cxoacTBa u oTIU4Hs rpoiiecca MTudoBaHus U MOJIMPOBAHUS MUKPOLLIH(OB.
@dazoBble NEPEXOBL.

Uto Ha3bIBaeTCs, IEPBUYHOM, & YTO BTOPUYHON KPUCTAIU3ALIUECH?

B uewm 3axirogaeTcsi TepMOJUHAMAYECKUN CTUMYJ MPOIECCa KPUCTAILTA3AIUHN'

Ha3BaTp 351eMeHTapHbIE CTaIUU MEXaHU3Ma KPUCTAJUIU3ALINH.

Kakum napameTpoM onmuchIBaeTCs Kaxaasi CTaausi KpUCTAILTA3 ALK ?

Kakumu 10KHBI OBITH TApaMeTPbl KPUCTAIUTH3AIMH AJIS1 IOMyYSHHS] KPYITHO3EPHHUCTOM

Y MEJIKO3EpHUCTON CTPYKTYpHI cIijiaBa?

45. Yro Takoe KpUTHUUYECKHI pa3Mep 3apo/ibliia KpUCTaIU3aumn?

46. Kak BnmsieT cTeneHb NEPEOXJIaXICHHUsS CIUIaBa Ha pa3Mep 3€pHa U Ha MEXaHHUYECKHE
cBoiicTBa?

47. Yro Takoe rOMOT€HHas U IeTepOreHHas KpucTaIn3anus’?

48. Kak BIUSIOT pacCTBOPUMBIE M HEPACTBOPUMBIE TPHUMECH HA MPOLIECC KPUCTAIUIU3ALIUN?

49. KaxoB mpenMymiecTBeHHBIH MEXaHU3M KPUCTALTU3AIMH PEaTbHBIX CILIaBOB?

50. Yro Ha3wiBaeTcs, MOTUDUITIPOBAHAEM?

51. Kak 1 ¢ kako# 1esabto MPOBOAUTCS MOAU(UIIMPOBAHKE CIIIIaBOB?

52. Yto Takoe momumopdusm? I[lpuBectn mpumep Merauia, 00JIagaroiero moJmMopdus-
MOM.

53. Teopwus cruiaBoB.

54. Yrto Ha3pIBaeTCH, METAUIMYSCKUM CILIIaBOM?

55. Yro Takoe KOMIOHEHT? - a3a?

56. Kakoe cocTosiHHE CTIsTaBa Ha3bIBACTCS PABHOBECHBIMY

57. UYrto Ha3bIBaeTCsl, TBEPJBIM PACTBOPOM? - XUMHUUECKUM COETMHEHHEM? - TeTepOreHHON
CTPYKTYpOii?

58. Kakumu ObIBatOT TBEp/bIE PACTBOPHI?

59. Yro o3HauaeT TBEPIOPACTBOPHOE YIIPOYHEHUE U B UM €TI0 IPUIHHBI?

60. JlnarpaMMbl COCTOSHUS JByXKOMITOHEHTHBIX CIUIABOB.

61. Yro Takoe AMarpamma COCTOSIHUSA?

62. Kakwe TOYKM Ha3bIBAIOT KPUTHYESCKIMHU?

63. Yro Takoe TepMUYECKUI aHAIN3, KAKOBA €TI0 CBS3b C JUarpaMMON COCTOSIHUS CILJIaBOB?

64. KakoBa mpakTuyueckasi METOJIMKa IIOCTPOCHUS THarpaMM COCTOSTHUS CTIITaBOB?

65. Cdopmynupyiite npaBuio ¢as.

66. UTO mO3BOJISET ONPENCIIATh MPABUIIO OTPE3KOB?

67. Meroanka NpuMEHEHHs] METOJ1a OTPE3KOB.

68. N300pa3uTh quarpaMMy COCTOSIHUS CILIaBa ¢ HEOTPAHUYEHHOW PACTBOPUMOCTHIO KOM-
MIOHEHTOB.

69. Kakoe mpeBpamieHne Ha3bIBaCTCsI SBTEKTUYCCKAM (IBTEKTOUTHBIM, MIEPUTEKTUICCKHIM,

neputrekTouaHbIM)? IlpuBecTu cxemy 3Toi peakuu.
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70.
71.
72.
73.
74,
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
CTEIIEHbBIO?
86.
87.

Be?

88.
89.
90.

cTBa?

91.
92.
93.
94.

Kakue nuHUM Ha3bIBAIOTCS JIMHAAMH JTUKBUALYC U COIATYC?

B 1yeM oTiMume CTpyKTYpHO#M TuarpaMMsl oT (a3oBoii?

VYnpyras u mactudeckas aedopmarysl.

Kakas neopmariuist Ha3pIBaeTCsl yIpyroi v KakoB €€ aTOMHBIN MeXaHu3M?

Yro Takoe muiactTuueckas aepopmanus’?

KakoBa poib qucinokanuii B peaan3aluy MEXaHu3Ma IUIaCTUYECKOro cBura?
Ha3zoBute aTomMHbIe (AUCIOKAMOHHBIE) MEXAHNU3MBI IUIACTUYECKON fegopmanuu.

Kak u3Mensiercst CTpykTypa cijiaBa mpu IiacTHueckon aedopmaru?

Kak n3MenstoTcs cBoiicTBa (MEXaHUYECKUE) CIUIaBa MpH MJIacTU4eCKoi qegopmanuu?
Uro Takoe TeKCcTypa M KaKOBBI CBOMCTBA TEKCTYPHUPOBAHHOIO CILIaBa?

Uto Takoe pekpucTaIn3anus?

Uro Takoe mopor pekpucraminzanun’?

Kakue craguy NpoxoauT MeTall B IPOLIECCE PEKPUCTATUIA3ALMN?

Yrto Takoe BO3Bpar (OTABIX)?

Yro Takoe KpuTHUecKas cTeneHs aedpopmanuu? B kakux npenenax oHa HaXoauTces?
Kak Benér cebs mpu HarpeBe CTpyKTypa MeTaiuia, 1e()OpMUPOBAHHOTO C KPUTHUYECKON

YeM OTIMYAIOTCS XONOIHAS U ropsyast nedopmann’?
Kak m3Mensitorcs cBoicTBa (MexaHU4eckue) 1eOpMUPOBAHHOTO MeTalljia MpU Harpe-

MexaHuueckue cBOMCTBA CIIaBOB. Pazpymenue.
HazoBuTe 0CHOBHBIE MEXAHNYECKUE CBOMCTBA METAJUIMUYECKUX CIIJIABOB.
Kak 0003Haual0TCsS ¥ B KaKUX €IUHUIIAX M3MEPSIOTCS OCHOBHBIE MEXaHHUECKHE CBOW-

[aiite onpenenenue TBEPJOCTH MaTepuraa.

Kaknmu MeTogamu oCyIiecTBIsIETCS U3MEepeHre TBEPAOCTU?

HazoBute npubops! 11 n3MepeHust TBEPAOCTH.

Kakumu equarmiamMu 0003HadaeTcsl TBEPAOCTh, U3MEPCHHASI HA PA3IMYHOM 000pY10Ba-

HHWH, U KaKOBa UX o61ua$[ paSMepHOCTB?

95.
96.
97.
98.

Kak roroBsarcst oOpasisl A1 U3MepeHust TBEPAOCTHU?

Uewm oTnuyaroTcs 00pasiibl, TOATOTOBJICHHBIE I U3MEPEHHS TBEPIOCTH?

Kakum crioco6oM cnenyet u3aMepars TBEPAOCTh 3aKaIEHHOMN cTann?

N3 xakux 371e€MeHTapHBIX MPOLIECCOB COCTOUT MPOLIECC pa3pyLIeHUs P MIaCTUYECKOU

nedopMaruu Metaia (pyu BHEITHEM Harpy>KeHuu)?

99.

Kakyumu OBIBaIOT TUTIBI pa3pymIeHUs ?

100.Ha3oBuTEe OCHOBHOW CTPYKTYPHO-DHEPTETHYECKHH Tapamerp, OTINYAIOUINA XPYIKOe
paspyllIeHHE OT BA3KOTO.

KpI/ITepI/II/I H IIKaJIa OHCHUBAHNA 110 OICHOYHOMY CPCACTBY — 9K3AMEH

[IIkxana oneHnBaHus
(uHTEpBa OAILIIOB)

Kpurepnii onennBanus

oTJINYHO (5) CrtyneHT 1iyO0OKO W B MOJTHOM OOBEME BIIAJIEET MPOTPaMM-

HbIM Marepuaiom. ['paMOTHO, UCUEPIIBIBAIOIIE U JIOTUYHO €TI0
W3JIaraeT B yCTHOW win mUchMeHHOHN (opme. [Ipu aTom 3HaeT
PEKOMEHJIOBAaHHYIO JIMTEPATYPY, MPOSBISECT TBOPUECKUIN MO/ -
X0J1 B OTBETaX Ha BOMPOCHI U MPABUILHO 0OOCHOBBIBACT MPH-
HATBIE PEIICHUS, XOPOIIO BIAACECT YMEHUSMHU W HaBBbIKAMH
IIPY BBIMOJIHEHUH NPAKTUYECKUX 3a]1a4.
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xoporo (4)

CtTyzAeHT 3HaeT MporpaMMHBIN MaTepual, TPaMOTHO U 10 CYTH
U3JIaraeT €ro B YCTHOW WJIM MUCbMEHHOW (opMme, TomycKasi
HE3HAUUTEIbHbIE HETOYHOCTH B YTBEPXKACHHUSIX, TPAKTOBKAaX,
ONPENEICHUSIX U KaTErOpUsAX WM HE3HAYUTEIbHOE KOJIHYECT-
BO ommOoK. [Ipu 3TOM BiameeT HEOOXOAUMBIMU YMEHUSIMU U
HaBBIKAMH TPU BBIMOJIHEHUH MPAKTUYECKUX 3a7a4.

YIOBIETBOPUTENBHO |CTYIAEHT 3HAET TOJBKO OCHOBHOM MPOrPaMMHBIN MaTepHall,
(3) JIOITYCKaeT HETOYHOCTH, HEJJOCTaTOUHO YETKHE (POPMYJINPOB-
KM, HEIIOCJIEI0BATEIbHOCTh B OTBETAX, U3JIardeMbIX B YCTHOU
WM nuckMeHHo (opme. [Ipu 3TOM HEOCTATOYHO BIAACET
YMEHUSMH U HaBBIKAMU MPU BBIITOJIHEHUH MTPAKTUYECKUX 3a-
nad. Jlomyckaet 1o 30% ommOOK B M3JIaraeMbIX OTBETaX.
HEYAOBJIETBOPUTENBHO|CTYICHT HE 3HAET 3HAYUTEILHON YaCTH MPOTPAMMHOTO MaTe-
2 puana. [Ipu 3TOM nomyckaeT NpuHUMINATBHBIE OIUMOKU B 10

Ka3aTeJIbCTBAX, B TPAKTOBKE MOHATUN U KATETOPUH, IPOSBIIS-
€T HU3KYIO KYyJIbTYpY 3HAHUM, HE BJIAJIC€T OCHOBHBIMU YMeE-
HUSMU W HaBBIKAMU IIPU BBINOJHEHUU NPAKTHUYECKUX 3a1ad.
CTyeHT OTKa3bIBaeTCsl OT OTBETOB Ha JIONOJHUTEIBHBIE BO-
IIPOCHI
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