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CTpyKTypa U coep:KaHue TUCHUILIHMHbI

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

Heab u3yveHuss TUCIUTLINHE ' MaTepuaioBeIecHHe U KOHCTPYKIIMOHHBIE Ma-
TepUaNbl" 1aTh OyAYyIIUM CIEIHATNCTaM MTO3HAHNE MTPUPOJILI U CBOMCTB MaTEPHUAJIOB,
a TaKKe METOJOB MX YIPOYHCHHUs sl HanbOosee 3(h(PEeKTUBHOTO HCIIOJIB30BAHUS B
TEXHUKE.

OCHOBHBIMH 3aJaYaMH JUCIUAIIINHEI SIBJISICTCS:

PacKphITh (PU3UYECKYIO CYIIHOCTH SIBJICHHH, IMPOUCXOAIIMX B MaTepHalIax
IIPY BO3JCHCTBUH HA HUX Pa3IUYHBIX ()aKTOPOB B YCIIOBHSAX IMPOU3BOJICTBA M JKC-
TUTyaTalliy U UX BIMSHUC Ha CBOMCTBA MaTCPHUAJIOB,;

YCTAaHOBHUTH 3aBUCHMOCTH MEXKJIy COCTAaBOM, CTPOCHHEM M CBOHCTBAMU MaTe-
pHAaJIOB;

U3YYUTh TCOPHUIO U MPAKTUKY TEPMUUYECKON, XUMHUKO-TEPMHUUIECKONH 00paboT-
KH;

W3YYUTh OCHOBHBIE TPYIIITBI COBPEMEHHBIX METAJUTMUYCCKUX MaTepHaIOB, UX
CBOMCTBa M 00JACTH MPUMEHEHHUS.

2. Mecto mucuumiunbl B cTpykrype OOII BO. TpeGoBanusi k pe3yabra-
TaM OCBOCHHSI CO/IePKAHUSA TUCUUIIIMHBI

Jucuuminaa «MatepualioBeIeHUE U KOHCTPYKIIMOHHBIE MaTepUaIbly SIBISET-
Csl 4acThio, GOPMUPYEMOI ydaCTHUKAMU 00pa30BaTEIbHBIX OTHOIICHUN MOATOTOBKHU
CTYAEHTOB IO HarpapieHUO0 noAroToBkH 13.03.02 DneKkTpo3HEpPreTuKa U 3JIEKTPO-
TE€XHHUKA.

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

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

3. TpeOoBaHuA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMUILIIMHBI

Kox n HaumeHnoBa-
HHUE KOMITETEHIINI

HNuaaukaropsl JOCTHXEHUN
KOMIIETEHIUH (110 peanzyemMoi

[lepeueHp IaHUPYEMBIX PE3YJIBTATOB

JTUCITUTUTUHE)

OIIK-5. Cniocoben OIIK-5.1. JleMmoHCTpUpYET 3Ha- | 3HATH: oOnactu MPUMEHEHUS
UCMOJIb30BaTh CBOM- | HUE o0nacTel NpUMEHEHUs, | CBOMCTB, XapaKTEepUCTHK M METOJOB
CTBa KOHCTPYKIIMOH- | CBOWMCTB, XapaKTEPUCTHK U Me- | UCCIICAOBAHUS KOHCTPYKIIMOHHBIX
HBIX U DJIEKTPOTEX- TOJOB  HCCIIEJIOBAaHMs  KOH- | MaTepHalioB; 00JacTH TNPUMEHEHUs,
HUYECKUX MaTepha- | CTPYKIIMOHHBIX  MaTEpUAIOB, | CBOIMCTB, XapaKTEPUCTHK M METOJIOB
JIOB B pacyerax Ina- BBIOMpAaET  KOHCTPYKLMOHHBIE | UCCIEAOBAHUS  DIIEKTPOTEXHUUECKUX
paMeTpoB M PSKUMOB | MaTeprainbl B COOTBETCTBUU C | MaTEPHUAJIOB;

00BEKTOB Ipodeccu-
OHAJILHOW JIeATeITh-
HOCTH

TpeOyeMbIMU XapaKTepUCTUKA-
MU JISI UCIHOJIL30BaHMsI B 00J1a-
CTH TNpOoQecCUOHANBHON Jies-
TEJIBHOCTH,

YMerb: OLICHUBATH IOBEJCHHUE Mare-
pHAOB NpU BO3JEHCTBUM HA HHUX pa3-
JIMYHBIX OKCIUTyaTallMOHHBIX (hakTo-
POB, OLICHMBATh BO3MOYKHBIE OTKa3bl




WM OTKJIOHEHHS B HOPMaJIbHOW pabo-
TE DJIEKTPOTEXHHYECKHX YCTPOMCTB
U3-32 HECOOTBETCTBHSI XapaKTEPUCTUK
BBIOPAHHBIX MaTE€PHAIOB; IPABUIEHO
BBIOMPATh AJIEKTPOTEXHUYECKHE MaTe-
pHaIbI, UCXOIS U3 YCIOBHH PabOTHI
B COOTBETCTBUU C TPEOYEMBbIMU XapaK-
TEPUCTUKAMH;

Biagerb: HaBblKamMHu BbIOOpa KOH-
CTPYKLUMOHHBIX MAaTEpUaloB B COOT-
BETCTBUHM C TPEOYEMBIMU XapaKTepH-
CTHKaMH ISl UCIIOJIb30BaHUS B 00Ja-
CTH TpOo(eCcCCHOHATBHON JIEATEIBHO-
CTH; TIPOBEACHUS MPOPUIAKTUICCKUX
UCIIBITAaHUN DJIEKTPOTEXHUYECKUX Ma-
TEpUAJIOB; KOHTPOJIS 32 COCTOSHUEM H
SKCILTyaTalell 000pyJOBaHUS pacye-
TaMH Ha TPOYHOCTH TPOCTHIX KOH-
CTPYKIUH.

4.CTpyKTYypa U CoJeprKaHue TUCUHUILIMHBI
4.1. O0beM yueOHOM JUCHMILUIUHBI U BUAbI y4e0HOI padoThl

O0bem yacoB (3a4. eq1.)

Buj yueOHoii padoThl Ounas 3aouHas
dopma dopma
OO0mas yueOHasi Harpy3ka (Bcero) 108 108

(3.0 3au.ex) | (3.0 3a4. e.)

Oo6si3aTesibHAs ayAUTOPHAasi yueOHasi HAarpy3kKa (Bcero) B TOM 68 12
yucie:
Jlexuum 34 6

CemMuHapCcKue 3aHATHS

HpaKTI/I‘{eCKHe 3aHATUA

JlaGopatopHble paboThI

17 6

KypcoBas pabota (KypcoBoii IPOEKT)

Jpyrue GhopMbl U METOABI OpraHu3anu 00pa3oBaTEIBHOTO Mpolecca
(pacuemno-epaguueckue pabomei, epynnosvle OUCKyccuul, poiesvle
uepbl, MpeHuHe, KOMNLIOMEPHLIE CUMYIAYUU, UHMEPAKMUBHbIE TEeKYUU,
ceMunapbul, AHAIU3 0el08bIX CUMYayull U m.n.)

CamocrosiTesibHast padoTa cTy/ieHTa (BCero)

57

92

<DopMa aTrTecTanusa

3a4CT

3a4€CT

4.2 Coaep:xaHue pa3aeoB JUCHUININHBI

Tema 1. Kpucramimueckoe CTpoOeHUE METAIIIIOB.

OO0miast XapakTepucTUKa M CTPYKTYpHbIE METOJbl MCCIEIOBAHMS METAILIOB.
ATOMHO — KpHUCTa/NIMYECKasi CTPYKTypa MeTauioB. JledekThl KpucTamimyeckon pe-

METKU MCTaJJIOB.

Tema 2. DopMuUpoBaHHUE CTPYKTYPHI METAJJIOB IIPU KPUCTAITU3ALUY.




DHepreTuuecKue ycjaoBUs Npolecca KpucTaum3anuud. MexaHus3m mpoiiecca
kpucraumzanuu. Gopma kpuctammueckux oodpazoBanuil. Ctpoenue ciautka. [pe-
BpaIIeHUs B TBEPJAOM COCTOSIHUU. AJIJIOTPOTIHS.

Tema 3. CtpoeHue CrjiaBoB.

®da3bl ¥ CTPYKTYypa B METAUIMYECKUX CIUIaBaX. TBepJble pacTBOPbl. XUMUYE-
CKHE COCAMHEHUS.

Tema 4. @opMupoBaHUE CTPYKTYPBI CIIABOB IPH KPUCTAIIU3ALINH.

[IpaBuno a3. DxcnepuMeHTalIbHOE MOCTPOCHHE AuarpamMm coctosiHus. [Ipa-
BUJIO OTpPE3KOB. J[MarpamMma COCTOSIHHMS CIUIaBOB, O0Opa3ylOIIMX HEOTpaHHUYEHHBIC
TBEpJbI€ PacTBOPHI. JlMarpaMmMa COCTOSIHMSI CIUIaBOB, OOpa3yrOIIMX OrpaHUYEHHBIC
TBEpJbIe pacTBOpHL. [luarpamMma COCTOSIHUS CIUIaBOB, OOPa3yrONIMX MEXaHUYECKHE
CMECH U3 YUCTHIX KOMIIOHEHTOB. JlnarpaMMa COCTOSIHMSI CILIaBOB, 00Pa3yIOIIUX XH-
MUYECKHE coeAuHeHus. JluarpamMmma COCTOSIHMSI CIUIABOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT MOJIUMOpP(HBIE TPEBPAILICHHUS.

Tema 5. [Inactuueckas geopmanyisi 1 MEXaHUYECKHE CBOMCTBA.

Pazpymenne wmerammoB. MeToabl ONpENCICHUS] MEXAHUYECKUX CBOWMCTB.
Hakinen. Bnusinue HarpeBa Ha CTpOEHHE U CBOMCTBA J€(POPMUPOBAHHOTO METAIa.
XonoaHas U ropsyas negopmanua. Mexanudeckue cBoiictBa. Hakien u pekpucral-
JU3aIusl.

Tema 6. XKene3o u crutaBsl Ha €T0 OCHOBE.

Komnonentsl u a3pl B cucteme xene3o — yriepoid. JuarpamMma cOCTOSHUS
JKEJe30 — EeMEHTUT (MeTacTabmiIbHOE paBHOBecHE). JluarpaMma COCTOSIHUS JKeJe30
— rpadur (cTabmibHOE paBHOBECHE). BiausiHue yriepoja 1 moCTOSTHHBIX TpUMeEce Ha
CBOMCTBa crainied. Jlerupyromme 351eMeHThl B cTalid. CTPYKTypHBIE KJIACChI JIETUPO-
BAHHBIX CTaJICH.

Tema 7. UyryHsl.

Ceppniit u Oenbiif uyryHbsl. Beicokornpounsrit uyryH. KoBkuit uyryn. Criennanib-
HbIE YYTYHBI.

Tema 8. Teopus TepMudecKoit 00pabOTKH CTaIH.

Knaccudukanus BunoB tepmudeckoir oopadotku. Tepmuueckas o0paboTka u
nuarpamMma coctosiHusi. [IpeBpaienue npu HarpeBe (oOpa3zoBanue aycteHuta). Poct
3epHa aycTeHuTa npu Harpese. llepiutHoe npeBpaimienue. MapTeHCUTHOE MpEBpa-
mienue. [Ipomexyrounoe (6eliHuTHOE MpeBpaiieHne). JluarpaMmmbl U30TEPMUYECKOTO
MpEBpAIlCHUs] ayCTEHUTA. TEepMOKMHETUYECKUE IuarpamMMbl IPEBpAILCHUS Tepe-
OXJIQXKJIEHHOTO aycTeHuTa. [[peBpaliieHus mpu oTIIycKe.

Tema 9. TexHonorusi TepMu4ecKoit 00padOTKH.

Orxur 1- ro poga. Omxkur 2 — ro poaa. 3akaynka. Buael otnycka. Tepmomexa-
Hu4eckas obpadorka. [ToBepxHOocTHas 3akanka. JlepexThl, BOSHUKAIOMNUE TIPH Tep-
MHYECKOM 00paboTKe.

Tema 10. Xumuko— Tepmuueckast oo6padoTka.



Teopust xumuko — Tepmuueckor oOpaboTku. LlemeHTtanus, a30TUpoOBaHUE U
nuaHupoBanue ctanei. uddy3nonnas Metamuin3anus.

Tema 11. KoHCTpYKIIMOHHBIE CTaJIU U CIUJIABBI.

YriepoaucTeie KOHCTPYKIIMOHHBIE CTalH. JIerMpoBaHHbIE KOHCTPYKIMOHHBIE
ctanu. CTpouTEIbHbIE HU3KOJETHPOBAHHbIE cTAU. CTanu Mg XOJOJHOW IITaMIIOB-
K. KOHCTpYKIIMOHHBIE [IEMEHTYEMbIE U yaydliaeMble ctaiau. CTalnd ¢ MOBBILIEHHOM
00pabaThIBAEMOCTHIO pe3aHUEM. PecCOpHO — mpyKHHHBIE CTajqu OOIIEro Ha3zHaye-
Hus. [HlapukonoqmunHaukoBeie cTtand. KOppo3HOHHOCTOMKNE U )KapOCTOMKHE CTaJIH
U ciuiaBbl. JKaponpouHsle cTanu u ciiaBbl. KpuoreHHele craim.

Tema 12. IHCTpyMeHTaIbHBIE CTATU U TBEPJIBIE CIIABHI.

Cramm s pexyuero uHctpymenTa. Ctanu [ U3MEPUTENBHOTO HHCTPYMEH-
ta. CTayy U1 TaMnoB XoJoaHoro aeopmupoBanus. Ctanu Juisl IITAaMIIOB Topsiye-
ro neopmupoBanus. TBepbie CIUIABHI.

Temal3. Cranu u criaBbl ¢ 0COOBIMU (PU3NIECKUMHU CBOMCTBAMHU.

MarnuTHsble cTaiu U cryiaBbl. CTany U CIIaBbI C BBICOKUM 3JIEKTPUYECKUM CO-
IIPOTUBIICHUEM [IJIs1 HArPEBATEIbHBIX 1eMEHTOB. CIUIaBbl C 33JJaHHBIM TEMIIEPATYp-
HbIM K03 duiimeHToM JuHeiHoro pacmupenus. Ciiapsl ¢ dddexrom namstu dop-
MBI.

Temald. Tutan u criiaBbl Ha €T0 OCHOBE.

Tepmuueckass 00pabOTKa TUTAHOBBIX CIUIABOB. [IpOMBINIIEHHBIE CIIJIaBbl TUTA-
Ha.

Tema 15. AmfoMUHHAI U CIUIaBBI HA €TO OCHOBE.

Knaccudukanus amoMHHUEBBIX CIIaBOB. Tepmuueckas oOpabotka. Jedpopmu-
PYEMBIE U JIMTCUHBIC aTFOMUHUEBBIC CIIaBbl. MarHuil M CIJIaBbl HA €r0 OCHOBE. JIu-
TelHbIE U 1e(OpMHUpPyEMble MarHUEBbIE CIIABbI.

Tema 16. Menp 1 criiaBbl Ha €€ OCHOBE.

JlatyHu, ux CTpoeHuE U CBOMCTBA. BpOH3BI: OJIOBSHHBIEC, ATIOMUHUEBBIE, KPEM-
HUCTbIE U OepuyIMeBble. AHTU(QPUKIMOHHBIE CIjaBbl. ONOBSHHBIE M CBUHIIOBBIC
0a00uThl. L{lMHKOBBIE AHTU(PPUKIMOHHBIE CIIABbl. AJIFOMUHUEBbIE MOAIIUITHUKOBBIE

CILJIaBBI.
4.3 Jlekuumn
O0bem yacoB
Ne
/i Ha3Banue TemMbl Ounast 3aounas
¢popma ¢popma
1 | Kpucramimueckoe CTPOEHUE METAILIOB. 2 0,5
2 | ®opMupOBaHUE CTPYKTYPhI METAILIOB IPH KPUCTAILIM3AIINH 2 0,5
3 CrtpoeHue CIUTaBOB. 2 0,5
4 | ®opMUPOBAHKE CTPYKTYPHI CILIABOB MPH KPUCTAILTM3AIIMH. 2 0,5
5 | Ilnactuueckas aedopMaiiis 1 MEXaHUYECKUE CBOMCTBA. 2 -
6 | JKene3o u CIUIaBBI HA €I0 OCHOBE. 2
7 UyryHBI. 2 1




8 Teopust Tepmuueckoit 00pabOTKH cTau. 4 1
9 TexHonorus TepMuueckoit 06padboTku 2 -
10 | XuMuKo — TepMuueckas 06paboTKa. 2 -
11 | KoHCTpyKIIMOHHBIE CTaJIA U CILIABBI. 2 -
12 | UHCTpyMEHTAJIbHBIC CTAJM U TBEPJIbIC CIIJIABHI. 2 -
13 | Cranu u criaBbl ¢ 0COOBIMH (PU3UUYECKUMH CBOMCTBAMHU. 2 -
14 | TwuraH U CIUIaBBI HA €10 OCHOBE 2 0,5
15 | ANOMUHUI U CIUIaBBI HA €10 OCHOBE. 2 0,5
16 | Menp u cIUIaBBI HA €8 OCHOBE. 2 -
Utoro 34 6
4.4 JlaGopaTopHble padoThI
O0beM yacos
Ne
u/n Ha3Banue TeMbl OuHast 3a04yHas
dbopma dopma
OmnpeneneHre CTPOCHHS METANIOB M CIUIABOB METOIaMHU 2 0,5
1 MaKpOCKOIMYECKOro aHaimia (MakpoaHanu3). M3yduTs oc-
HOBHBIC IPUEMbBI MaKPOCKOIIMYECKOTO MCCIICIOBAHHS METaJl-
JIOB U CILJIABOB.
OmnpeneneHrue CTPYKTYpbl MaTEPUAIIOB METOJIAMU MHKPOCKO- 2 0,5
2 MUYeCcKoro aHaiusa (MuUKpoaHanus). O3HAKOMUTBCS C METO-
JIAMH UCCIICIOBAaHHUI CTPYKTYPbl MAaTEPUAIIOB IPHU OOJIBIIIHX.
Kpucrammumzanus u ee BIMSHUE HA CTPYKTYPY U CBOMCTBa 2 -
3 MeTajuia. M3y4nTh MEXaHU3M U KHHETUKY Ipolecca MepBrY-
HOW KPUCTAJUTM3ALNH, BIUSHNE YCIOBUN KPUCTAJUIM3ALMU HA
CTPYKTYpPY U MEXaHUYECKHE CBOMCTBA METAJLIA.
4 VcnpTanne TBEPIOCTH METAJUIOB U CIUIABOB MO MeTony bpu- 2 1
Hems u Poksenna.
5 OrnpeneneHne MEXaHUYECKUX CBOMCTB METAJJIOB M CILJIAaBOB 2 1
TP UCTIBITAHUN HA PACTSKECHHE.
5 MuKpoCTpyKTypa yriaepoAUCThIX CTallell B paBHOBECHOM CO- 2 1
CTOSIHUU.
7 | CTpoeHHe U CBONCTBA YyT'yHOB. 2 1
8 MuKpoCTpyKTypa JETHPOBAHHBIX CTalled B PaBHOBECHOM 1 -
COCTOSTHUH.
9 MuKpOCTpYyKTypa IBETHBIX CILIABOB. 2 -
Hroro: 17 6
4.5. CamocrosiTesibHAs padoTa CTYyJ1€HTOB
Ne Ha3Banue Tembl Bun CPC Oo0bem yacoB
n/n OuyHnas | 3aouHasn
¢popma ¢popma
CTpoeHre METaJUIMIECKUX MaTEePHaIOB MOATOTOBKA K JIa-
1 OnemeHTsl Kpuctaimiorpaduu. CtpoeHue pe- | OOpaTOpHbIM pa- 2 4
QJIbHBIX KPUCTAJIOB. Obotam , 3auer




Kpucrannuzanus. DHepreTMuecKrue YCJIOBHsS | IOATOTOBKA K Jia-
mpolecca KpucTalmu3auuu. MexaHu3m mpo- | 60paTopHBIM pa-
2 necca Kpucraumszauuu. dopma KpHCTaJLIH- 0otaM, 3ader 2 4
yeckux oOpazoBaHuii. CTpoeHHE CIHTKA.
[IpeBparnieHust B TBEpJIOM COCTOSTHUU. AJLIO-
TpOIHUs
Crpoenue cmiaBoB. Pa3bl U CTPYKTypa B Me- | IIOJrOTOBKA K Jia- 5
3 TAUTMYECKUX CIUTaBax. TBepible pacTBOPHIL. | OOpATOPHBIM pa- 6
XUMUYECKUE COCAMHEHHUS 6otam, 3a4eT
dopMupoBaHUE CTPYKTYphl CIUTABOB TIPU | IMOJATOTOBKA K JIa-
kpuctamuzanuu. llpaBuno ¢a3. Dkcnepu- | Go0paTOpHBIM pa-
4 MEHTaJbHOE TOCTPOCHUE TUarpaMM COCTOfA- | 6oTam, 3a4eT 4 6
Hus. [IpaBuno orpeskos. Jluarpamma cocrosi-
HUS CIUIAaBOB
Yupyras u miactudeckas aedopmarnus. Pas- | moaroroska K Jia-
5 pyuieHue metayuioB.  XOJOAHAs M ropsdas 6opaTopHbIM pa- 4 6
nedopMaIs. Oorawm, 3a4eT
ene30 U CILIABHI Ha ero ocHoBe. KoMmoneH- | o /n o OBKa KJ1a- 6 6
6 | 1uu (asbl B cucteMe xKeneso — yriepo 00paTOpHEIM pa-
' 0oTaM 3ayer
Uyryn. Cepslii u Oenblii 4yryHbl. BpICOKO- | HOATOTOBKA K Jia-
7 npouHblid yyryH. KoBkuil uyryH. Cneuuanb- | 60paTOpHBIM pa- 4 6
HBIEC YYT'YHBI. 6otam, 3a4er
Teopust Tepmuueckoil 00paOOTKM cTajM. | MOArOTOBKA K Ja-
8 Knaccudukanuss BUIIOB TepMHUUYECKOW oOpa- | O0paTopHBIM pa- 6 6
OOTKH. 0otaM, 3a4er
MOJIrOTOBKA K Jia-
9 TexHosorusa TepMuueckoil 06paboTKu OopaTOpHBIM pa- 4 6
6oTaMm 3auer
XuMuKo — Tepmuueckas obpabortka. Teopus | HOArOTOBKA K Jia-
XMMHKO — TepMHUEeCKOil 06paboTku. Llemen- | OOPaTOPHBIM pa- 4 6
10 TalMs, a30TUPOBAHME M IMAHUPOBAHHE CTa- Ootam, 3a4er
neil. luddysnonnas Meraninzanus.
MOJIrOTOBKA K Jia-
11 | KOHCTpYKIIMOHHBIE CTANU U CIIJIABBL. O0opaTopHBIM pa- 4 6
6otam, 3a4er
VHCTpYMEHTANIbHbIE CTAM U TBEpble crula- | LOATOTOBKA KJIa- 4 6
12 OopaTopHbIM pa-
BEIL.
0oTaM, 3a4er
CTaqu M CIUIaBbl ¢ 0cOOBIMH (u3mueckumy | TOATOTOBKA K Jia- 5 6
13 . OopaTopHbIM pa-
CBOMCTBaMHU.
0oTaM, dK3aMeH
Tutan W cIUIaBBI Ha €ro OcHoOBe. TepMude- | MOArOTOBKA K Jia-
14 | ckas oOpaboTKa THTAaHOBBIX CIUIaBOB. IIpo- | OOPAaTOPHBIM pa- 2 6
MBIIJICHHBIE CIUIABBI TUTAHA. Gotam, 3ader
MOJIrOTOBKA K JIa-
15 | AIIOMHHMI U CIIJIaBbl HA €70 OCHOBE. OOpaToOpHBIM pa- 2 6
0oTaMm, 3a4er
MOJITOTOBKA K Jia- 5
16 | Menp u crutaBbl Ha €€ OCHOBE. 00opaTopHBIM pa- 6
6otam, 3a4er
Hroro 57 92




4.7. KypcoBble padoThl/MPOeKTHI M0 JUCHUIUIMHE «MaTepualioBeieHue U
KOHCTPYKIIMOHHBIE MaTepUaIbl» HE MPEIOIAraloTcsl y4eOHbIM IIJIaHOM.

5.00pa3oBare/ibHbIE TEXHOJIOTH

B nporiecce oOydeHHs 1 JOCTHKEHUS IUIAHUPYEMBIX PE3YJIHbTAaTOB OCBOCHHS
JTUCITUTLINHBI UCITOIB3YIOTCS CACAYIONNE 00pa30BaTe/IbHBIC TEXHOJIOTHH:

- “H()OPMAITMOHHO-KOMMYHHUKAITMOHHAS] TEXHOJIOTHSI, B TOM YHCJIC BH3yallnl3a-
1M1, CO37aHUE DIIEKTPOHHBIX yUeOHBIX MaTEPHAJIOB;

- TEXHOJIOTHS KOJUIEKTHBHOTO B3aMMOJICHCTBUSI, B TOM YHCJIE COBMECTHOE pe-
IIIeHUE TPOOIEMHBIX 3a71a4, CUTyaIlui, KeHCOB;

- TEXHOJIOTHUS MPOOJIEMHOTO OOydYeHHs, B TOM YHCJIE B paMKax pa3dopa Ipo-
OJIEMHBIX CUTYalIHA;

- TEXHOJIOTHS Pa3BHBAIONIETO OOYYCHUS, B TOM YHCJIC TIOCTAHOBKA M PEIICHHE
3a/1a4 OT MEHEE CJIOKHBIX K 00Jiee CIIOKHBIM, Pa3BUBAIOIIUX KOMIICTCHIIUN CTYACH-
TOB;

- TEXHOJIOTHS aJalTUBHOTO OOyUYCHHS, B TOM YHCJIEC MPOBEICHUE KOHCYJIbTa-
IIUH MperoaBaTes.

6. Y4ueOHO-MeTOAMYECKOE M MPOrPAMMHO-UH(OPMALMOHHOE O0ecrieYeHue
AUCHUTLTHHBI

a) OCHOBHasl JIUTepaTypa:

1. Typununa B.}O. MatepuanoBeeHue: MEXaHUYECKUE CBOMCTBA METAJIOB. TepMuueckas
o0pabotka meramioB. Crienuanbhble ctanu u ciasel / B.JO. Typununa; nog pen. C.A. Hukynuna -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Tekct: anexrponHsiii / O5C "KoHcynb-
TaHT cryjneHTa" : [caifT]. - URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (na-
ta oopamienus: 18.11.2019). - Pexxum nocTyma: mo moamnucke.

2. Cnecapuyk B.A. MarepuanoBeieHre U TEXHOJIOTUS MaTepHuasoB: yueb.mocoodue / B.A.
Crnecapuyk - Munck : PUITO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 21eKTpOHHBIH //
OBbC "KoncynbranT cTyaenta»: [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nata obpamenus: 18.11.2019). -
PexxuMm poctyna: mo noamucke.

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. Conuner HO.II. MarepuanoBenenue. [Ipumenenue u BeiOOp MmaTtepuasnioB / CoJHIIEB
FO.I1., bop3enko E.U., Bonorkanuna C.A. - CII6. : XUMU3OAT, 2017. 200 c. - ISBN 978-5-
93808-295-3 - Texkct: onexrponnbi // OBC "Koncymprant crymenta": [caiir]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (nata oOpamenus: 18.11.2019). -
Pexxum goctymna: mo noamucke.

2. XKapckuit 1.M. Marepuanosenenue: yuebnoe 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 (mata oOpamenus: 18.11.2019). -
Pexum noctyna: mo noamnucke.

3. Cnecapuyk B.A. MaTtepuanoBeieHre U TEXHOJIOTH MaTepuaioB: yaed. 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 oopamenwus: 18.11.2019). -
Pexxum goctymna: mo noamucke.



4. Connues lO.I1. Marepuanosenenue: YueOHuk ais By3oB / Comuies FO.IL., [Tpsaxun E.N.
- U3n. 6-e, crepeorun. - CII6. : XUMU3AAT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
AJIIEKTPOHHBIN /l 9BC "KoncynbTant cTyaeHTa'": [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (mata oOpamenus: 18.11.2019). -
Pexxum nocrtymna: mo noamucke.

B) METOAMYECKHE PEKOMEH/IAlUM

1. JlaGopaTopHblii TpaKkTHKyM Mo AucuuiuinHe «MarepuaioBeneHue» (s CTYACHTOB
JHEBHOHN U 3a049HOI (hopMax 0OydeHHs BCeX TEXHHMYECKHX crenuanbHocteit.) /Coct.: B. M. [ly0Oa-
cos, E. II. Morunsnas, E.B. Haropusiii — JIyranck: M3a-so JIHY um. B. [lans, 2017. - 75 c.

2. Kapramoga JI. 1., Koxxemsikun I'. H. MarepuanoBenenune s MalllMHOCTPOUTENECH B
3amadax. Yueb. mocobue. -2-¢ usg, nepepad. u ucnpan. Jlyranck: V3n-Bo BocTouHOyKpanHCKOTO
HallMOHAJILHOTO YHUBepcuTeTa nMeHu Biianumupa Jlans, 2004. 192 c.

3. MeTtoauyeckue yka3aHus M KOHTPOJIbHBIE pabOThI IO IucHUIUIMHE «MaTepuanoBeaeHue)

JUIsL CTYICHTOB — 3a04HUKOB HampasiieHuil: 8.100403 — opranuzaius 1nepeBo30K 1 yIpaBJIeHUs HA
TpaHCHopTe (3KEIE3HOAOPOXKHBIA TPAHCIIOPT, MPOMBINLIEHHBIN TpaHcnopT) 8.100402 - Tpancnopt-
HBIC CHCTEMBI CO CIEIUaIH3aIiei opranu3aus TamoxkeHHoro koutposst / Cocr.: JI. M. Kapramio-
Ba. — JIyranck: 3n-8o BocTtounoykp. Hau. yH-Ta uM. Bragumupa lans, 2003.- 10 c.

4. ly6acoB B. M., Morunbhas E. I1. MeramioBenenue u TepMmudeckast 00padoTKa CIJIaBOB:
YueOHoe nocobue. — Jlyranck: M3a-so JIHY um. B. [lans, 2018. - 134 c.

r) HHTEPHET-PecypcoB

MunucTepcTBO 00pa3oBanus U Hayku Poccuiickoit deneparuu — http://MmunoOpHAYyKU. pd/

denepanbHas ciayx0ba mo Haa30py B chepe obpazoBanus u Hayku — http://obrnadzor.gov.ru/

MunuctepctBo oOpazoBanusi u Hayku Jlyranckoit Hapoanoit PecnyOmuku —
https://minobr.su

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

[Topran deaepalibHBIX TOCYIapCTBEHHBIX 00pPa30BaTENIbHBIX CTaHAAPTOB BBICIIEIO 00pa3o-
Banus — http://fgosvo.ru

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

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

denepanbHbIil IEHTP UHGOPMAIIMOHHO-00pa30BaTelibHBIX pecypcos — http://fcior.edu.ru/

DJIeKTPOHHBbIE OHOJINOTEYHbIE CHCTEMBbI M PeCypChl

OneKTpOHHO-0MOIMOoTEeYHAs cucrtema «KoHcynpTanT CTYJEHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MOIMoTeuHas cuctema «StudMed.ruy https://www.studmed.ru
NudopmannonHnbiii pecypc 0n01u0TeKn 00pa3oBaTeIbHONH OPraHU3aluH
Hayunas 6ubnmnorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7.MaTepHaJIbHO-TEXHHYECKOe o0ecneuyeHue U CIUNINHBI

OcBoeHME IUCHUIUIMHBI «MatepuaioBeIcHUe W TEXHOJOTHUS MaTepUaioB»
MIPEANosaraeT UCIoIb30BaHUE AKAJEMUYECKUX ayIUTOPHI, COOTBETCTBYIOIINX JEH-
CTBYIOIIMM CAaHUTAPHBIM U MTPOTUBOIIOKAPHBIM MTpaBUIaM U HOPMaM.

[Ipouee: pabouee mMecTo mpenojaBaTeis, OCHAICHHOE KOMIIBIOTEPOM C J10-
ctynoM B WHTepHeT; MuUKpockomnsl meTtamorpadudeckue MUM-7; meun Harpesa-
tenbHbIe TabopaTopusie CHOJI-6,7/9 u ap.; oOpasiubl, MEUKpOILTH(EI B 000pyI0Ba-
HUE IS MX TOATOTOBKH; TBepaomep bpuuemns, TBepmomep PokBemma; pa3pbiBHas
mamuHa P 0,5; kornep MasTHUKOBBIN; CTeHI ¢ (POPMOBOUYHON CMEChIO; OEryHbI J1ab0-
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http://минобрнауки.рф/
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paTOpHBIE ISl MPUTOTOBICHUST (POPMOBOYHOM CMECH; BECHI JIAOOPATOPHBIEC TEXHUYE-

CKHEC C KOMIIJICKTOM PAa3HOBCCOB; KOIICP Ha60paTOpHLIﬁ JJI1 U3TrOTOBJICHUA 06p33HOB;

npuodop sl CYyIIKH 00pa3noB u3 (HOPMOBOYHOM cMmecH; MpuOOp ISl ONpeAesieHUs

TBCPAOCTH, HpH60p JJIsL OIIPEACIICHUA ITa30IIPOHUIIAECMOCTH, FI/II[paBJII/I‘ICCKI/Iﬁ Ipecc,

MNCPCUYCHb HATJIAOHBIX MOCOOMI M TEXHUYECKUX CpCaACTB 06yquI/15{; KOMIUICKT IIJIaKa-

TOB 0 METAJUIOBEACHUIO M TEPMUYECKOH OOpabOTKE, CTPOCHHUIO U CBOHCTBAM Me-

TAJUIMICCKUX U HCMCTAJNNIMYCCKUX MATCPHAJIOB, aJIbOOMBI MHUKPOCTPYKTYP MCTAJLJIOB

Y METAJUTMYECKUX CIUIABOB; JAOOPATOPHBIE CTEH LI OOPA3IIOB U HATIISTHBIX TOCOOMIA

Kadeaphl; CTaHAapTHBIC MKaIbI N300pakeHni MUKpocTpyKTyp mo [[OCT 5639
[TporpamMMHOeE oOecrieueHue:

O yHKIIMOHAIBHOE
Ha3HA4YCHHE

becninatHoe mporpamMmHoe
obecrieueHue

CchpUIKH

Od¢ucHblii maket

Libre Office 6.3.1

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

OneparmonHas cu-
cTeMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bbpaysep

FirefoxMozilla

http://www.mozilla.org/ru/firefox/fx

Bbpaysep

Opera

http://www.opera.com

ITouyTOBBIN KIUEHT

MozillaThunderbird

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

Daiisr-MeHeKep

FarManager

http://www.farmanager.com/download.php

Apxusarop

7Zip

http://lwww.7-zip.org/

I'paduueckuii penak-
TODp

GIMP (GNU Image Ma-
nipulation Program)

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

Penaxrop PDF

PDFCreator

http://lwww.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/
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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

IMacmopr

(¢oHIa OLIEHOYHBIX CPEACTB M0 YUeOHOM TMCIUIIHHE

«MarepuaJjioBeieHHe 1 KOHCTPYKIIHOHHbIE MATEPHAJIBI»

[lepedyenb KOMIETEHIUH (3JIEMEHTOB KOMITETEHIIUM ), GOPMUPYEMBIX B PE3YJib-
TaTe OCBOCHMS Y4ECOHOU JUCIUTIIMHBI

Kenezo u cmna-
BBl Ha €ro OCHO-
BE.

Tema 7.

YUyryHsL.

Tema 8.

Teopus Tepmu-
yeckoi 00pabot-
KM CTaJlu.

Tema 9.
TexHonorus
TEPMHYECKON
00paboTKH.
Tema 10.
XUMHUKO-
TepMUYeCcKas
obpaboTka.

Kon Nunukaropel KonTponupye- OTanbl
Ne | koHTpO- DopMynupoBKa JOCTHKCHUM KOMIIE- | MbIE dopmupo-
1/ | TMpyeMO#l | KOHTPOJIUPYEeMOM TEeHIIUU TEeMbI y4eOHOM BaHUSA
| KomIe- KOMITETCHIIUH (o peanuzyemoit JIACHUUILIAHBI, (cemecTtp
TEHLINH JUCLHUTIIINHE MIPAKTUKHU W3YYEHU)
1 | OIIK-5 Cnocoben wucrnonb- | OINK-5.1. Tema 1.
30BaTh  CBOjicTBa | /[l€MOHCTpHpYET Kpucranmmye-
KOHCTPYKITHOHHBIX 3HaHMe  o0jacTeil | CKOe  CTpOEHHE
H SICKTPOTeXHIYE- NPUMEHEHUS, METaJUIOB.
CBOMCTB, xapakrte- | Tema 2.
CKHX MAaTCpUANOB B | nyeryk u MeronoB | Kpucramtmsarusi.
pactucTax IapaMer- | yecnenoBanus KoH- | Tema 3.
poB  H  PCKHMOB CTPYKLMOHHBIX Ma- | CTpoeHue cruia-
00beKTOB mpodec- | TepHaloB, BHIOUpPaA- | BOB.
CHOHANbHOW  ges- | €T KOHCTpykuuoH- | Tema 4.
TeIBHOCTH Hele Marepuansl B | GopmupoBanue
COOTBETCTBUU C | CTpYKTyphl cILia-
TpeOyeMbIMH  Xa- | BOB TIpU  KpHU-
paKkTepucTUKaMuU CTaJUIU3aLUU.
UI1 ucnoinp3oBanug | Tema 5.
B oOmactu mpodec- | Ympyras u mia-
CHMOHAJIBHOW  JIesdA- | cTUYecKas Je-
TEJIbHOCTH dbopmarnuu.
3
Tema 6.
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Tema 11.
KoncTpykuuoH-
HBIE CTAIM H
CILIaBEI.

Tema 12.
NucTpymenTans-
HBIE CTAIM H
TBEP/IbIC CILIABHI.
Tema 13.

Cranmm " CIUIaBHI
¢ ocolObiMu  (u-
3UYECKUMHU CBOM-

CTBaMMU.
Tema 14.

Ha €0 OCHOBC.

Ha €€ OCHOBC.

Tuta"n U cIUIaBBI

Tema 15.
ATroMUHUH H
CIUIaBBI HA €ro
OCHOBE.

Tema 16.

Mens U cIuiaBbl

Iloxka3aTeu u KPUTEPHUU OLICHUBAHWUA KOMHeTeHHHﬁ, OIIHNCAaHMC IIKAJ ONCHUBAHUA

Kox Nupukaropel
JOCTHKEHUN Konrtposmmpyemsie| HaumenoBanue
Ne | koHTpOIHpPY- [lepeuens manupy- .
o KOMITETCHIIUH TEeMbI Y4eOHOM OILICHOYHOTO

I/ | eMOU KoMmile- . | eMBIX Pe3yJIbTaTOB

TeHIH (Mo peanuzyemoit M CIIATLTNHEI cpencTBa
JTUCIUTIIINHE )

1 OIIK-5 OIIK-5.1. 3HATD: obmactu | Tema 1, Bompocsr  nist
Crocoben JleMoHCcTpUpY- NpUMEHeHHs Tema 2, 3aJaHus o
UCIIOJB30BaTh | €T 3HvaHI/IC 00- CBOﬁCTB, XapaKTepH- %eMa i, H&gOp&TOpHHM

7 JacTed mOpuMe- eMa aboTamM, 3a4eT
CBOHCTBA p CTHK M METOJOB HC- | 5’ P ’
_ | Henns eMa
KOHCTPYKIH L CEJIOBAHHMA  KOH- | oy 6
OHHBIX i | CBOJCTB, xa- ema 6,
CTPYKIIMOHHBIX  Ma-
MEKTPOTEX- PaKTEpUCTHUK H . Tema 7,
METO0OB ~ HuC- | TepHajnoB; obyactu | Tema 8,
HUYECKUX
CIICIOBAHUSA IPUMEHEHHUS, Tema 9,
MATCpHaon B KOHCTPYKLMOH i Tema 10
pacuerax ma- CBOMCTB, XapaKTepH- )
HBIX MaTepua- Tema 11,
PAMETPOB W CTHK U METOHOB HC-
JIOB, BBIOMpaET —— ek Tema 12,
PEKUMOB KOHCTPYKIIHOH- Tema 13,
00BEKTOB Hble MaTepuanpr | |POTEXHIICCKIX Tema 14,
npogdeccro- B COOTBETCTBHHM | MAaTEPHATIOB,; Tema 15,
HaJabHOH Jiesi- Tema 16

13



TETHHOCTHU C TpeOdyeMbIMH
XapaKTePUCTH-
KaMu JUI1  HUC-
MOJIb30BaHUS B
obractu  Tpo-
(dheccroHaIbHOM
NeSTeIbHOCTH

YMerh: OICHUBATH
MOBEJICHUE MaTepHa-
JIOB MNpH  BO3JACH-
CTBHUU Ha HHUX pa3-
JUYHBIX JKCIUTyaTa-
IIUOHHBIX (PaKTOPOB,
OLIEHMBAaTh BO3MOXK-
HbIE OTKAa3bl WM OT-
KJIOHEHHUS B  HOp-

MaJTbHOU pabote
OJICKTPOTCXHUYICCKHUX
YCTPOMCTB H3-3a

HECOOTBETCTBHS Xa-
PaKTEPUCTHK BBI-
OpaHHBIX  MaTepHa-
JIOB; MPaBUJIBHO BBI-
OupaTh 3NIEKTPOTEX-
HUYECKHE MaTepHua-
JBI, HCXOJIS U3 yCIO-
BUH PabOTHI U B CO-
OTBETCTBHH C TpeOy-
€MBIMH  XapaKTepu-
CTUKaMH;

Baagerb: HaBbIKamMu
BBIOOpa  KOHCTPYK-
MOHHBIX ~Marepua-
JIOB B COOTBETCTBHU
c TpeOyeMbIMU Xa-
PaKTepUCTUKAMU ISt
WCTIOJIH30BAHUS B
obmactu npodeccu-
OHAJIBHOM  JlesiTeNb-
HOCTH; IPOBEACHUs
IpOQHUIAKTHIECKUX

WCTBITAHUN JIIEKTPO-
TEXHUYECKUX Mare-
pHaoB; KOHTPOIIS 32
COCTOSIHUEM U JKC-
iyatanueit  obopy-
JOBaHHS pacyeTamu
Ha TPOYHOCTH MPO-
CTBIX KOHCTPYKLIUH.

3amaHus mo Ja00pPaTOPHBIM 3aAHATHAM:

JlabopaTopuasi padora Ne 1. OmpezeneHne CTPOCHHS METAUIOB U CIJIABOB METOJaMU
MaKpPOCKOITMYECKOTO aHaIn3a (MaKpoaHaIIN3):

Omnucatp CyIIHOCTh U Ha3HAYEHHE MaKPOCKOTTMYECKOTO aHaIH3a (MaKpoaHaIH3a).
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Onucarb METOAMKY UCCIIEOBAHMSI U3JIOMOB METAJUIOB U CILIABOB.

HccnenoBath 00pa3iibl M3JI0MOB Pa3IMYHBIX CIJIaBOB. BrIOpaTh OAMH U3 HUX, CXEMATUYHO
3apHCOBaTh €ro M J1aTh 3aKJII0YeHHEe 0 popMe U pa3Mepax 3epHa, BUJE pa3pyLICHUs U MOPOKaX Me-
Tajia.

Onwucath METOJIMKY IIPUTOTOBICHUS] MAKPOUILTH(OB.

3apucoBaTb MaKpOCTPYKTYPY Ie(hOPMHUPOBAHHOTO U JUTOrO METajula IOCie TITyOOKOro
TpaBJIEHUA. YKa3aTh COCTaB PEAKTUBA U 0XapaKTEpU30BaTh MaKPOCTPYKTYPY.

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

BbIsSIBUTH XUMUYECKYIO HEOJJHOPOAHOCTH (JIMKBAIMIO) cepbl o MeToay baymana. [Tomyuen-
HBIM CEpHBII OTMEYaTOK MPUKIEUTh B TETPAAb U JaTh 3aKIIOUEHHE O XapaKTepe paclpeiesieHus
cepbl B cranu. IlpuBecTu cocraB peakTHBa U XUMUYECKUE PEAKLUHU, MPOUCXOMAIIUE B MpPOLEcCce
UCCJIEJOBAHMUSL.

JlabopaTopnasi padora Ne 2. OnpezneneHue CTpyKTypbl MaTepUaioB METOAAMH MUKPOCKO-
MMAYECKOT0 aHaau3a (MUKpOAHAIH3).

Ornucarh Ha3HAYEHHE MUKPOCKOTTMYECKOTO aHaIK3a (MUKpOaHAIN3a).

OnwucaTh METOJIMKY IPUTOTOBIIEHUS U TPABICHUS MUKPOILIH(OB.

3apucoBaTh CXe€My OTPa)KE€HUS JIydeld OT MOJIMPOBAHHOW M IPOTPABIEHHOW MOBEPXHOCTH
MeTala.

N3yuuth yCcTpOMCTBO M NPUHLUI pabOTHI METAJUIOrpaduIECKOro MUKPOCKOA.

3apucoBaTh ONTUYECKYIO cXeMy MUKpockona MUM-7.

HccnenoBaTh Ha MeTAUIOTPaQUUECKOM MHKPOCKOIIE MUKPOLUIU( O TpaBJICHUS. 3apUCO-
BaTh ero B kBajapaTe 30x30 MM M JaTh 3aKIIOYEHUE O KAUeCTBE IPUTOTOBJIEHUS MUKPOILIHDA.

HccnenoBaTh Ha MUKPOCKOTIE MUKPOILTH( TOCIIE TpaBJIeHUs. 3apUCOBaTh €ro CTPYKTYpY B
kBagpate 30x30 MM U J1aTh 3aK/IIOUEHHE O KayecTBe TpaBieHus Mukpouuinda. Onucars popmy u
pa3mep 3epeH, ne(eKThl BHYTPEHHEr0 CTPOSHHS MeTallIa (€CIIM OHU MPUCYTCTBYIOT B METAJLIE).

OmnpenenuTs yCTaHOBJIEHHOE HAa MHMKPOCKOIIE yBeIMUYeHHE (IOJIb3YysCh CIPABOYHOMN TalIM-
1Iei) ¥ 3aucaTth ero Moji CXeMaMH MUKPOILITU(OB.

JlabopaTopnas padora Ne 3. Kpucramumsanus 1 ee BIUSHUE Ha CTPYKTYpPY U CBOWCTBA Me-

TajIa.
N3yunth ycTpoicTBO OMOIOTHYECKOT0 MUKPOCKOIIA U pabOTy Ha HEM.
HauepTuTh 1 onMcaTh ONTHYECKYIO CXEMY OMOJIOrMYECKOr0 MUKPOCKOTIA.
ITpocMoTpeTs Ha OMOJIOTMYECKOM MHUKPOCKOIIE IMPOIECC KPUCTAIUIN3ALUKN KAIUId pacTBOpa
COJIH.

Omnucats npouecc KpUCTAIUIN3ALUH COJIH.

3apucoBaTh CTPOEHME 3aTBEPAEBAIOIIEH KalllId pacTBOpa COJIM C COOTBETCTBYIOIMMU TOsIC-
HEHUSIMHU.

N3yunTh MoJI. MUKPOCKONOM cTpoeHue uuctoil meau u jaryHu (60% Cu, pemerka 'K
40% Zn, pemerka ['TTY) u cxemaTtnuecku U300pa3uTh CTPYKTYPHI.

JlabopaTopnas padora Ne 4. VcnibiTaHre TBEpJOCTH METAIJIOB U CILIaBOB 10 MeToay bpu-
Hesuis ¥ Poksenna.

3aaHue: 03HAaKOMHTBCSI ¢ METOJUKOM OIpeieseHus] TBEpAOCTH METAJUIOB M0 MeTtoay bpu-
Hesuis ¥ Poksenna.

KoHTposibHBIE BOITPOCHL:

1. Yro Takoe TBEpAOCTH?

2. Kakue criocoObl u3MepeHus TBEPIOCTH Bbl 3HaeTe?

3. CymHocTh criocoba u3MepeHus: TBEPJOCTH B/IaBIMBAHUEM CTAIBHOTO IIApUKa (TBEPAOCTb
no bpunenio).

4. Hanncath pacueTHyI0 (opMyITy OIpeaesieH s TBep1ocTu 1o bpuneio.

5. Kakas cymiecTByeT 3aBUCUMOCTh MeXy 6 1 HB?

6. Kakue marepuaibl MOKHO IIOJIBEPTaTh UCIIBITAHUIO HA TBEPAOCTh N0 bpuHemto?
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7. Ha3zoBuTe IpUHILIMUII, HA KOTOPOM OCHOBAaHO U3MEpPEHUE TBEPAOCTH 110 PokBeiny.

8. Kak o6o3Hauaercs TBepocTh Mo PokBemty?

9. Kakue BU/Ibl HAKOHEYHUKOB MCIIONIB3YIOT IPU U3MEPEHUH TBEPAOCTH 110 Poksemny?
10. B ueM 3akmrogaeTcsi MOATOTOBKA 00pasia Jjisi UCIIBITAaHUS ?

11. Ha3zoBuTe 10CTOMHCTBA U HEAOCTAaTKU MeToa PokBena.

JlabopaTopnas padora Ne 5. OnpeneneHne MEXaHUUECKUX CBOWCTB METAJIJIOB U CIUIABOB
IIPYU UCIIBITAHUN HA PACTSKCHUE.

3ajaHue: U3y4yeHUEe METOJIUKH OINpEAENICHUS MEXaHUYECKUX CBOMCTB IPU HCIIBITAHUU Me-
TaJIOB Ha PaCTSKEHUE, ONPENETICHUE XapaKTEePUCTUK IPOYHOCTH U IIJIACTUYHOCTH.

KoHTpoiibHBIE BOIIPOCHL:

1. Kakue MexaHn4ecKre CBOMCTBA MOXKHO ONPEICIIUTD IIPU UCIIBITAHUN Ha pacTsbKeHUE?

2. Kakue o0pa3iubl IPUMEHSIOT JIUIsl UCTIBITAHUN Ha pacTshkeHue?

3. Yto Takoe npoyHOCTH?

4. Yro Takoe 1mi1acTUYHOCTh?

5. Yem xapakTepHu3yeTcsi IPOYHOCTh METAJIIIOB ITPU UCIIBITAHUU HA PACTSHKCHHUE?

6. JlaiiTe onpezneneHue MOHATUN: TIPEEN IPOYHOCTU IIPU PACTSKEHUU; BPEMEHHOE COIIPO-
TUBJICHUE; OTHOCUTEIBHOE YIUIMHEHUE; OTHOCUTEJIBHOE CyXeHUE; PU3NUECKUl MpeJiesl TeKYy4eCTH;
YCJIOBHBIM MPEJET TEKYYECTH.

8. B Kakux eaVHMLIAX U3MEPSETCS IPOYHOCTh METAJIIA IPU UCTIBITAHUM Ha pacTsKeHue?

9. B kakux equHHUIIAX U3MEpPSIeTCs IJIaCTUYHOCTh METalla IIPYU UCIBITAHUYU Ha pacTsbKeHue?

10. Kakue MeTobl OnpeaesieHnsl MEXaHMYECKUX CBOKCTB Bbl 3HAETE?

JlaGopaTopnasi pa6ora Ne 6. MUKpOCTpPYKTypa YIJIEPOIUCTBIX CTalel B PABHOBECHOM CO-
CTOSIHHUH.

N3y4uTh MUKPOCTPYKTYPY YTIEPOAUCTHIX CTaNel B PABHOBECHOM COCTOSIHHH.

CxeMaTHYeCKH 3apucoBaTh HAOIIOAAEMYI0 B MHUKPOCKON MHKPOCTPYKTYPY B KBajapaTax
30%30 MmM.

OrnpenenuTtb Mo MUKPOCTPYKTYPE C MOMOIIBIO MPaBUIa OTPE3KOB COJEPKaHHUE YIIIepo/ia B
KaXJIOM 00pasIiie CTaju.

[Tox xaxapIM PUCYHKOM YyKa3aTh MHKPOCTPYKTYPY, COJepKaHUE yriepojaa, (pa3oBbIi Co-
CTaB, MPEANOIaraéMyo MapKy CTaju, ee Kiacc.

N3 cipaBouHO# TaOIMIIBI BBHITTMCATh MEXaHUUECKHE CBOMCTBA ISl UCCIIEIYyEMbIX MapOK CTa-
JIeil ¥ TOCTPOUTH rpapUUECKyI0 3aBUCUMOCTh «MeXaHUYECKHEe CBOMCTBA - COJIEP)KaHUE YTIIEPOIay.

JlaGopaTopHnas pa6ora Ne 7. CTpoeHHEe U CBONCTBA UYT'YHOB.

N3y4unuTh 1o MUKPOCKOIIOM MHKPOCTPYKTYpPY O€J0ro 4yryHa M 3apucoBaTh €€ B KBaJpaTe
30x30 mM. YKa3aTh CTPYKTYpy U CTPYKTYPHBIH KJIacC 3apUCOBAHHOTO YyT'yHa.

N3y4uTh 1o MUKPOCKOIIOM MUKPOCTPYKTYPBI CEPBIX, BHICOKOIIPOYHBIX U KOBKHX YYT'YHOB
710 ¥ nocne TpaeiaeHus. Ha Mukponuudax 10 TpaBiieHUs onpenenuts GopMy rpauTHBIX BKITIOYE-
HUHM ¥ BUA uyryHa. Ha mukponuugax nocne TpaBiieHUs HCCIEA0BAaTh CTPOCHHE METAJUIMYECKOMN
OCHOBBI U OIIPENEIUTh MApKy 4yryHa. Pe3ysbTaTsl MccaenoBaHUN NPEACTABUTh B BUJIE PUCYHKOB
(xBagpatel 30%30 MMm).

Kpatko onucars criocoObl MOTYYEHHUsI CEPOT0, BEBICOKOIPOYHOTI'O M KOBKOT'O YyT'YHOB.

JlabopaTopuasi padora Ne 8. MUKPOCTPYKTypa JETUPOBAHHBIX CTaJieii B pABHOBECHOM CO-
CTOSTHUH.

N3yuuth cTpoeHue craneil mojJ MUKPOCKOTIOM.

CxeMaTnuecku 3aprcoBaTh HaOJIIO1aeMble CTPYKTYPHI B kBajpaTax 30x30 mMm.

C noMonibIo JuarpaMm OMpeaesuTh KJIacc U3y4yaeMbIX CTaleH.

[Tox xaxkapIM PHCYHKOM Ham#caTh MapKy CTajdd, €€ XUMHUYECKHU COCTaB, CTPYKTYpPY H
CTPYKTYPHBIH Kj1acc

JlabopaTopnasi padora Ne 9. MUKpOCTpYKTypa IIBETHBIX CIIABOB.
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OmnpenenuTh XUMUYECKUN COCTaB IBETHHIX cruiaBoB jatyHu JI60, 6ponssr bpC30, mropa-
momunus JI1 u cunymuna AJI2.

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

Ha nuarpammax cOCTOSIHMSI CUCTEM yKa3aTh COOTBETCTBYIOIIME KOHIIEHTpAIMH CIIJIaBOB,
OIPEAEIINTh UX CTPYKTYPHBII cOCTaB B paBHOBECHOM cocTosiHuM 1pu 20°C U yKa3aTh TeMIepaTypbl
KPUTHYECKHUX TOYEK.

N3yunth MUKPOCTPYKTYPY IIBETHBIX cIuiaBoB JaTyHu JI60, 6pon3sr bpC30, aropamoMuHus
1 (3akaneHHOTO M UCKYCCTBEHHO COCTapEHHOT0) U CHutyMuHa AJI2.

CxemaTH4YeCKH 3apUCOBaTh HAOIIO/IaeMbIe CTPYKTYpHI ciiaBoB B kBaaparax (30x30 mm).
[Ton KaXKABIM PUCYHKOM YKa3aTh MAapKy CIIaBa, XMMHUYECKUN COCTAB U THI IUAarpaMMbl COCTOSHUSA,
K KOTOPOMY OH OTHOCHUTCSI.

VYkazaTb, Kakue U3 U3YYCHHBIX CIUIABOB YIPOYHSIOTCS TepMooOpaboTkoi. OTBeT 000CHO-
BaTh.

KpI/ITCpHI/I " IIKaJiIa OHCHUBAHUA 110 OHCHOYHOMY CPCACTBY —
3a0aHUs NO ﬂa60pam0prlM 3AHAMUAM

[Ixama onieHnBaHus

Kputepuii orieHuBaHus
(vHTEpBAI OAIITOB) PHTED

5 3amanue BBHIMOJTHEHO HA BBICOKOM YpPOBHE (CTYIEHT B IOJIHOM OOBEME
OCBETHJI PaCCMaTPUBAEMYIO TIPOOJIEMAaTHKY, TPUBEI ApPTYMEHTBI B TIOJIb3Y
CBOMX CYXICHHUH, BlajeeT NMPO(HILHBIM TOHATUHHBIM (KaTeropuaib-
HBIM) aImapaToM | T.II.)

4 3ajaHre BBIMOJIHEHO HAa CPEJHEM YPOBHE (CTYACHT B IIEJIOM OCBETHII
paccMaTpuBaeMyro MpoOJIeMaTHKy, MPUBEN apryMEHTHI B MOJIb3Y CBOUX
CY)KJICHUM, TOMTYCTUB HEKOTOPbIE HETOYHOCTH U T.I1.)

3 3aaHue BBIIIOJHEHO HA HU3KOM YPOBHE (CTYACHT JOMYCTUI CYIECTBEH-
HBbIC HETOYHOCTH, U3JIOKUJI MaTEPHAJl C OMTMOKAMU, HE BIIAJCCT B JIOCTa-
TOYHOM cTeneHu NpoUIbHBIM KaTerOPHAIbHBIM alapaToM U T.11.)

2 3ajaHue BBHINOJIHEHO HA HEYIOBJIECTBOPUTEIHHOM YPOBHE WJIM HE TMpE.l-
CTaBJIeH (CTYJEHT HE TOTOB, HE BHITIOJTHIII 33JJaHUE U T.11.)

OueHoYHbIE CpeIcTBA JIJIsl IPOMEKYTOYHOH aTTecTaluM (3a4eT)

Crpoenue uaeanbHbIX KPUCTAILIOB.
ITepeuncnuTh OCHOBHBIE CBOMCTBA METAJIIIOB.
OxapakTepu30BaTh MOHATHE METAJUIMYECKOM XUMUYECKON CBSI3U.
HazBatp oTiiune KpucTayuim4eckoro 1 aMmop(HOT0 COCTOSIHUS BEIIECTBA.
Ha3BaTp Tpu OCHOBHBIX THUIA KPUCTAIUIMYECKHUX PEHIETOK METala, U OMUCATh PACIIO-
JIO’KEHUS aTOMOB B HHX.

6. Jlate ompeneneHue KOOpAMHALMOHHOTO Yncina, HaiTu ero mia OLK u (umm) 'K pe-
IETOK.

7. Uem xapakTepu3yeTcsl U KaK BBIYHCISETCS IUIOTHOCTh YIMAKOBKUA aTOMOB B KPHCTaJUIH-
YECKOM permeTke?

8. Uto co0oii mpeAcTaBIsSeT U KaK MPOSBISETCS aHU30TPOIUS KPUCTALTUIECKUX Tel?

9. Ctpoenue pearbHBIX KPUCTAIIIIOB.

10. Kak reomerpudecku KiacCUPUIHUPYIOTCS AEPEKTh KPUCTALIHMYECKOTO CTPOSHUs?
[TpuBectu mpumMeps! 1ehEeKTOB Kaxa0ro Kiacca.

11. [dath ompeneneHre BaKaHCHH U MEXY3€JIbHOTO aToMa.

12. Ha3BaTh BO3MOXKHBIE MEXaHU3MBI 00pa30BaHMS TOYCUHBIX Je(EKTOB B UICATBHBIX KPH-
CTallJlaX ¥ OMUCATh UX MOBEICHUE U poJib B TG Y3MOHHBIX MPOIIeccax.

13. [ath ob1iee onpeaesieHUe TUCIOKAIIHH.

14. Omnucath KpaeByro JUCIOKAIUIO U TEOMETPUIO €€ 00pa3oBaHUsI.

15. OmnucaTh BUHTOBYIO JUCIIOKALIMIO U MEXAHU3M €€ 00pa30oBaHUsI.

AR A
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16.
17.
18.
19.
20.
21.
22.

UYro Takoe BekTop broprepca?

Kaxk onpenensiercst sHEprusi AUCIOKALUM?

Kak onpenensiercst II0THOCTb IUCIOKALAN?

Kaxk BiusieT mimoTHOCTh JUCTOKALMI Ha TPOYHOCTh KPUCTAIIOB?

Onucath CTpOEHNE MAJIOYIJIOBBIX I'PAaHUI] HAKJIOHA.

Ornucatb CTpOCHHE BBICOKOYTIIOBBIX (MEXK3EPEHHBIX ) TPAHHUII.

Kak B3auMoJeiicTBYIOT MeXAy co00i U APYT C APYroM JIMHEHHbIE (IUCIIOKAIMH) U T10-

BEPXHOCTHBIC (TpaHUIIbl) 1e(heKThI?

23.
24,
25.
26.

Makpo- ¥ MUKPOCTPYKTYPHBIN aHAJIN3 METAJLIOB.

Uto Ha3bIBACTCS, MUKPOCTPYKTYpO?

Kakue ocHOBHbIE 30HBI KPUCTAJUIM3ALMN UMEET CIIUTOK?

[To xakoli mpu4KrHE B CIUTKE 00pa3zyeTcsl ycaJouHas pakoBUHA U IJe 0OBIYHO OHA pac-

rosjaraercsa?

217.
28.
29.

em?

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

Yrto Ha3bIBaeTCs, IMKBALMEH, U KAKUE BU/bI JIUKBAI[UU CYLLIECTBYIOT?
Uro BBIABIISIET OTIIEYaTOK 10 MeToxy baymana?
B uem npuunHa nosiBIIeHUS BOJOKHUCTOTO CTPOSHUS MpU ropsiyeit 00paboTke 1aBleHU-

OOBACHUTD, KaK JOJKHBI pacrojaraTbcs BOJIOKHA B TOTOBOM M3/I€IMU U ITOYEMY.

UTO MOKHO BBISIBUTH 110 BH1y U3JIOMOB CTAJIU U YyryHa?

UYTto Ha3bIBae€TCs,, MUKPOCTPYKTYPOU?

Onwucare NPUHIMIT BUAUMOCTH 0] METAIOTPahUIECKUM MHUKPOCKOIIOM.

HasBaTh onepanuu noAroToBKM MUKPOILIU(a U UX HOPSIOK.

C Kako# 1eNplo MPOBOJUTCS TPaBJIIEHUE MHUKPONUIH(OB, YTO MOKHO HAOIIOJATh 110 U

IIOCJIC TpaBJ’IeHI/ISI?

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

UYro noHMMaeTCs MO pa3pelaronei CIOCOOHOCTHI0 MUKPOCKOTIA.

Kak onpenensiercs yBenuueHue MUKpockona?

Ha3zBatp cxoncTBa M OTAMYMS Mpoliecca NUTU(GOBAHUS U MTOJTUPOBAHMSI MUKPOILTU(OB.
®da30BbIE NEPEXOIBI.

Urto Ha3bIBaeTCs, IEPBUYHOM, a YTO BTOPUYHON KPUCTAIUIM3ALEH?

B 4em 3aknrogaercs TEpMOAMHAMUYECKUHA CTUMYJI IIPOLIECCA KPUCTAILIU3aLUN'

Hasgatb snemeHTapHbIe CTaquu MEXaHU3Ma KPUCTAIUIN3ALINH.

Kakum nmapameTpom onuceiBaeTcs Kakaasi CTausl KpUCTAJIIM3auu?

Kaxkumu 1oikHbI ObITH TapaMeTphl KPUCTAUTU3ALNHY IS TOTYYEeHHUS KPYITHO3EPHUCTON

Y MEJIKO3EpHUCTON CTPYKTYpHI cIljiaBa?

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

MOM.

53.
54,
55.
56.
57.

Uro Takoe KpUTHYECKHUI pa3zMep 3apobliia KpUCTaIu3alun?
Kak BiusieT creneHp nepeoxiakIeHUs CIIaBa Ha pasMeEp 3epHa U Ha MEXaHUYECKHE

YTto Takoe rOMOT€HHas ¥ IeTEPOreHHast KpUCTaJIn3anus?

Kak BiusI0T pacTBOpUMBIE U HEPACTBOPUMBIE IPUMECH Ha MPOLIECC KPUCTATUIU3AINH?
KakoB npenmyniecTBEHHbIN MEXaHN3M KPHUCTAJUIN3ALUN PEATIbHBIX CILIABOB?

Uro Ha3bIBaeTcst, MOAUPUIIMPOBAHHEM?

Kak u ¢ kako# 11e71610 MPOBOAUTCS MOAU(PHUIIMPOBAHHUE CILIABOB?

Uro Takoe momumopdusm? IlpuBectn mpumep meTaiia, 00JIaalOIIeT0 MOTUMOpPQH3-

Teopus criaBoB.

Yro Ha3pIBaeTCA, METAIIIMYECKUM CIIJIaBOM?

Yro Takoe KoMIoHeHT? - ¢aza?

Kakoe cocrosiHue criiaBa Ha3bIBacTCsS PaBHOBECHBIMO

Yrto Ha3bIBaeTCs, TBEPJBIM PACTBOPOM? - XUMHUYECKUM COECIUHEHHEM? - T€TEPOreHHOU

CTPYKTYpOi1?

58.
59.
60.
61.

Kakumu ObIBatoT TBEp/pIe pacTBOPHI?

Yro 03HauaeT TBEPAOPACTBOPHOE YIIPOUHEHHUE U B UEM €T0 NPUUHHBI?
JlnarpamMmbl COCTOSTHUS IBYXKOMIIOHEHTHBIX CIIJIABOB.

Yro Takoe quarpamma COCTOSHUS?
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62. Kakue TOYKM Ha3bIBAIOT KPUTHUECKUMH?

63. Urto Takoe TEpMHYECKUI aHAIN3, KAKOBA €T0 CBS3h C TMArpaMMOI COCTOSHUS CIIABOB?

64. KakoBa nmpakTuueckasi METOIMKA MTOCTPOCHHSI JHarpaMM COCTOSTHUSI CILITaBOB?

65. Chopmymupyiite mpaBmio ¢as.

66. UTo mo3BOJISET ONMPEACIATH IPABHIO OTPE3KOB?

67. Meroauka npuMEHEHUSI METOIa OTPE3KOB.

68. N300pa3uTh quarpaMMy COCTOSIHHS CIUIaBA C HEOTPAaHUYEHHOW PAaCTBOPHUMOCTHIO KOM-
MIOHEHTOB.

69. Kakwue Buapl HOHBapMaHTHBIX (ha30BBIX PEAKIUN BaM U3BECTHBI?

70. Kakoe mpeBpallieHl€ Ha3bIBACTCA 3BTEKTHUECKUM (SBTEKTOUIAHBIM, MEPUTEKTHUECKUM,
nepuTeKTouaHbIM)? IIpuBecTH cxemy 3TON peakuu.

71. Kakue TMHMM HA3BIBAIOTCS JIMHUSMHU JIMKBUYC U COJTUAYC?

72. B 4em oTnanuue CTPyKTypHOU AUarpammsl OT Gpa3oBoii?

73. Ymupyras u mactTadeckas aedopmarusi.

74. Kakas nedopmanusi Ha3pIBaeTCs YIPYrol M KaKOB €€ aTOMHBIM MeXaHU3M?

75. Yro Takoe miactudeckas aedopmarms?

76. KakoBa poJib IUCIIOKAIMI B pear3alii MeXaHu3Ma IIacTHIeCcKOro cBUra’?

77. Ha3zoBuTe aTOMHBIE (IUCIOKAIIMOHHBIC) MEXaHU3MBbI IIACTUYECKOMN AehOopMaIiv.

78. Kak m3meHsieTcst CTpyKTypa CIUIaBa Ipy IUIacTHIecKor aedopmarum?

79. Kak u3MeHs1oTcs cBOMCTBa (MEXaHUUYECKHE) CIIIaBa IIPH TIACTUYECKOU aedopmaruu?

80. YTto Takoe TeKCTypa U KaKOBBI CBOWCTBA TEKCTYPUPOBAHHOTO CILIaBa’?

81. Uro Takoe peKpHCTAILITU3AIHSI?

82. B KakoM MCXOJTHOM COCTOSIHUH JIOJDKEH HaXOAMUTHCS METAJUI, YTOOBI MCIBITHIBATH MPH
HarpeBe peKpUCTATU3alMOHHbIC IPEeBpaIIeHUs?

83. Uro Takoe mopor peKprcTaIH3aIn?

84. Kakue cTtanuu mpoxoJuT METal B IPOLECCEe PEKPUCTATITHIAIUHN?

85. Uro Ttakoe Bo3Bpar (OTABIX)?

86. UTto Takoe kpuTHYeCKas cTeneHsb aedopmManuu? B kakux npeaenax oHa HaXOAUTcs?

87. Kax Benér cebs mpu HarpeBe CTPYKTypa MeTaylia, 1e()OPMUPOBAHHOTO C KPUTHICCKON
CTEIEHbIO?

88. Uem oTimyaroTcs X0JI0AHAs U ropsivas aedopmarim?

89. Kak u3meHstoTCcs cBOicTBa (MexaHH4Yeckue) 1eOpMUPOBAHHOTO MeTalia MpH Harpe-

Be?

90. MexaHnuueckue CBOMCTBa CIu1aBoB. Pa3pyiienue.

91. Ha3oBuUTE OCHOBHBIE MEXAaHWYECKHE CBOMCTBA METAJUTMYECKUX CIUIABOB.

92. Kak 00603Hay4aroTCs U B KaKUX €IMHULAX U3MEPSAIOTCS OCHOBHbIE MEXaHHYECKHE CBOM-
crTBa?

93. Maiite onpeneneHe TBEPIOCTH MaTepUana.

94. ]laiiTe onpeneicHrHe MUKPOTBEPIOCTH MaTepraa.

95. Kakumu MeToaMu OCyLIecTBIseTCS U3MepeHue TBEPIOCTU?

96. Ha3zoBurte nmpuOOpPHI 17151 U3MEPEHUS TBEPIOCTH.

97. Kakumu enuHHuIIaMu 0003HauaeTcs TBEPAOCTh, U3MEPEHHAsl HAa pa3IMuYHOM 000pyI0Ba-
HUU, ¥ KaKOBa MX 00111ast pa3MEepHOCTH?

98. Kak rorositcs 00pasibl JUIst U3MEpEeHUs: TBEPAOCTH?

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

100.Kakum ciocoGoM crieayeT u3MepsTh TBEPAOCTh 3aKATEHHON CTaIu?

101.M3 xakux 37eMEHTapHBIX TPOIECCOB COCTOUT MPOIIECC Pa3pyIICHHS PH IIACTHUSCKOM
negopmanuu Metaia (Ipy BHEIIHEM Harpy>KeHUH)?

102.KakuMu OBIBAIOT THUIIBI Pa3pyIICHUS?

103.Ha3oBuTe OCHOBHOW CTPYKTYpHO-’HEPreTHUECKUH MapaMeTp, OTIMYAIOMIMNA XPYIKOe
pa3pyIeHne OT BS3KOTO.

104.OnumuTe AUCIOKALMOHHBIA MEXaHU3M 3apO’KICHUS TPEIIHUHBL.

105.B kakoM MeTayuie MpH OJUHAKOBOH TUIOTHOCTH IHMCIOKAIMU OBICTpee HACTYIaeT pas-
pYIIEHHUE - B MEJIKO- WJIK K KPYITHO3EPHUCTOM U TIOYeMy?
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106.2Kene30yrnepoanucTsie CIIaBhbl.

107.HazoBute ocHoBHBIC (a3bl B cucteme Fe -FesC.

108.HazoBure rereporeHHsie cTpykTypsl B cucreme Fe -FesC.

109.Kak BBITISIAT 1101 MUKPOCKOIIOM T€TEPOTeHHBIC CTPYKTYpPHI B cucteme Fe -FezC?

110.Yro Ha3wiBaetcs, heppuToM (ayCTEHUTOM, IEMEHTUTOM, IEPIUTOM, JeaeOypuTOoM)?

111.KakoBbl UX OCHOBHbIE MEXaHUYECKHE CBONCTBA?

112.Ha3oBuTte HOHBapUaHTHbIE MTpeBpaieHus B cucteme Fe -FesC.

113.TTokaxxuTe MX HAa TUArpaMMe M 3aIUIIUTE UX (Da30BbIC PEAKIIMH.

114.JTaiiTe onpeneseHne YyryHOB.

115.Yem OHM OTIIMYAIOTCS IO MEXAHUUYECKUM U TEXHOJOIMUECKUM CBOMCTBaM?

116.Vkaxxure paBHOBECHOE CTPYKTYpPHOE COCTOSIHUE IPU HOPMAJIbHOW TeMIIepaType J03B-
TEKTOMJIHOM (3a9BTEKTOUTHOM, IBTEKTOMAHON) CTAIIH.

117.YxaxuTe paBHOBECHOE CTPYKTYpHOE COCTOSIHHE IMPU HOPMAJIbHON TeMIlepaType 103B-
TEKTUYECKOT0 (IBTEKTHUYECKOI'0, 3a3BTEKTUYECKOI0) YyTI'yHa.

118.Kak 3aBUCSIT MEXaHUYECKHE CBOMCTBA YTIEPOAUCTON CTAIA OT COJAEPIKAHUS YyIiIepoia B
Hen?

119.B uém 3akioyaeTcsl OTIIMYKE [IEMEHTUTA IEPBUYHOTO, BTOPHYHOTO U TPETUYHOTO?

120.Kaxkwue cymiecTByroT BUIbI Kiaccubukanui cranu?

121.Kak knaccupuuupyroTcs CTajlu Mo Ha3HAYSHHUIO?

122 Kakumu cBoiicTBaMu (MEXaHMYECKMMHM) O0JIaJal0T KOHCTPYKIMOHHBIE (MHCTPYMEH-
TAJIbHBIC) YTIEPOIUCTHIE CTAIH U JIUIsl KAKUX M3ACIHH OHU TPUMEHSIOTCS?

123.Kak MapKuUpYIOTCSI KOHCTPYKIMOHHBIE YIJIEPOIUCTBIE CTAIN OOBIKHOBEHHOTO KauecTBa
(xauecTBEHHbIE)?

124.Ha3oBuTe MapKyu HHCTPYMEHTAJIbHBIX YIIIEPOAUCTBIX CTaJel, 4TO 3Ta MapKUPOBKa 000-
3Hayaer?

125.Ha3naubTe MapKy cTainu JUisi U3roTOBJIEHUs (0OOCHYHTE CBOM BHIOOD): KOpITyca aBTO-
MOOWIIST; KPETIEKHBIX U3JIeNUi (BUHT, raika, maioa), MOJIOTKa.

126.1Touemy cepy u ocdop B cTanu HA3BIBAIOT "BpeAHBIMU" IPUMECIMU?

127.Kakue 9yryHbl Ha3bIBaIOTCS OSITbIMU?

128.Ha3oBuTe OCHOBHBIE MEXaHMYECKHE CBOWCTBA OENBIX UYTyHOB (Ka4eCTBEHHBIH Yypo-
BEHb) U 00J1aCTh UX TPUMEHEHUS.

129.Kakoii nporecc Ha3piBaeTcs rpaduruzanueit?

130.KakoBa ¢opma rpaUTOBBIX BHIOUYEHHI1 B CEPOM, KOBKOM H BEICOKOTIPOYHOM UyTyHE?

131.Kakoii TUI 4yryHa HOJYy4arOT TEPMUUYECCKON rpaduTH3anueii (ToMIeHueM)?

132.0numuTe pexuM TepMUIECKOl rpaduTH3aIi.

133.Kakas merayminyeckas OCHOBa MOXKET OBbITh y UYT'YHOB, COJIEpKALINX Tpapur?

134.Kak MapKHPYIOTCS TIPOMBIIIJICHHBIE YT YHBI?

135.YT0 03HauaeT Mapka MPOMBILIIIEHHOTO YyryHa?

136.Tepmuueckas oopadotka (TO) cramm

137.KakoBa 1eiab TepMUdYecKoit 00paboTKu cTanu?

138.B uéwm 3akmogaercss TO cTanm U KaKUMH TPEMsI OCHOBHBIMH TTapaMeTpaMH XapaKTepu-
3yeTcs €€ pekum?

139.Ha3zoBwuTe YeThIpe OCHOBHBIX ITpEBpaIeHus, mpoTekaromue mpu TO.

140.Kakue 3 HUX uMeroT A1 y3HOHHBIN, a TaKkKe CABUTOBBIN XapakTep?

141 Kax o0o3HavaroTCst Kputndeckue Touku (JuHun) npu TO cranu?

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

143.YTto moHMMaeTcs Mo/l HAaCIEeICTBEHHBIM 3€PHOM ayCTEHUTA; KAKMM OHO OBIBAeT U OT ye-
ro 3aBUCHT?

144.006mscHUTE CMBICI TIOHATHI HaYaJIbHOE U JeHCTBUTENHFHOE 3€PHO ayCTEHUTA.

145.Ha3oBute npoayKkTsl 11 Py3MOHHOTO MpEeBpallleHUs ayCTEHUTA.

146.Kakue npuMepHbIe 3Ha4eHUS! TBEPJOCTH UMEIOT MEPIIUT, COPOUT U TPOCTUT cTaiu 45 U
4yeM 00yCIIOBIJIeHA ATa pa3HUIa?

147 Kakoit napametp TO cienyer u3MeHsATh, YTOOBI MOJIyYaTh B CTAJM pa3Hble BUIbI (ep-
puto-ieMeHTUTHBIX cmeceit (I1ICT)?
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148.Yto Takoe KpUTHYECKAs CKOPOCTh 3aKAJIKHU?

149.KpaTko oxapakTepu3yiTe aTOMHBIM MEXaHU3M MapTCHCUTHOTO MPEBPAICHUS.

150.Yto npezncrasisier coO0H MapTEHCUT?
151.0xapakTepu3yiTe KpUCTAULTHIECKYIO PEIIETKY MApTCHCHUTA.
152.Ha3oBuTe OCHOBHBIC MEXaHUYECKHE CBOMCTBA MAPTEHCUTA.

KpI/ITepI/II/I N IKaJd OOCHUBAHUS 110 OOCHOYHOMY CPCIACTBY — 3ay4em

XapaKTepI/ICTI/IKa SHaHHWA IIPCAMETA U OTBCTOB

3ayeTsl

CryneHT riay0OKO M B TIOJTHOM OOBEME BIAJICeT MPOTPaAaMMHBIM MaTepHa-
aoM. I'paMOTHO, McuepnbIBalOUIE U JOTMYHO €r0 M3JIaraeT B YCTHOM WU
nuckMeHHOU Qopme. [Ipu 3TOM 3HAET PEKOMEHIOBAHHYIO IHUTEpPaTypy,
MPOSIBIISICT TBOPUYECKUH MOAXO] B OTBETaX HA BOMPOCHI U MPAaBHIbHO 000C-
HOBBIBAET MPHUHATHIE PELICHUS, XOPOIIO BJIAJICET YMEHUSIMU U HaBbIKAMU
IIPU BBINOJHEHNUHU TPAKTUYECKHX 3a/1a4.

3a4eT

CryneHT 3HaeT NporpaMMHBIM MaTepuas, IPaMOTHO U IO CYyTH H3JIAraer
€ro B YCTHOHM WJIM MUCBMEHHOM (opMe, 10IycKasi He3HAUUTeNIbHbIE HETOY-
HOCTH B YTBEPXKICHMAX, TPAKTOBKAX, ONPEICICHUSAX U KATETOPUSX WIH
HE3HAYUTEJIbHOE KOJIMUYecTBO omuoOoK. [Ipu 3ToM BiageeT He0OXOAMMbBIMU
YMEHUSMH U HaBBIKAMU IIPU BBIIIOJHEHUN IPAKTUYECKHUX 3a]1a4.

3a4cT

CryzneHT 3HaeT TOJBKO OCHOBHOW IIPOrpaMMHBI MaTepuai, IOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO YETKHE (OPMYITUPOBKHU, HENOCIEI0BaTEb-
HOCTh B OTBETaxX, M3JIAaraeMbIX B YCTHOW WM NMUCBMEHHOH ¢opme. [Ipu
9TOM HEAOCTAaTOYHO BJIAJEET YMEHHUSMHU WM HaBbIKaMHU IIPU BBIITOJHEHUU
npakTrdeckux 3anad. Jlomyckaet 10 30% ommOoK B M3J1araeéMbIX OTBETAX.

3a4cT

CryneHT He 3HaeT 3HAYMTEJIbHOM 4YacTH MporpaMMHOro marepuana. Ilpu
3TOM JOIYCKaeT NMPUHIMIINANbHBIE OIIMOKM B JOKa3aTelbCTBaX, B TpakK-
TOBKE IOHATUN W KAaTETOPHM, NPOSABISIET HU3KYIO KYJIbTYPY 3HAHWM, HE
BJIa/Ic€T OCHOBHBIMU YMEHUSIMU M HAaBBIKAMU IIPU BBIIIOJIHEHUU MPAKTHYeE-
ckux 3aznad. CTyJIeHT OTKa3bIBAa€TCsl OT OTBETOB HA JIONOJHUTENIbHbBIE BO-
IIPOCBL.

HE3a4CT
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