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Pabouas mporpamma cocraBiena Ha ocHoe PI'OC BO mo Hampapiennio NOArOTOBKHA
22.03.02 Mertamnyprus s npoduis MeTamnypras 4epHbsIX METaJLIOB, YTBEPIK/ICHHOTO MpHKa-
3oM Nel427 ot 04.12.2015 .

Pa6oyast mporpamma paccMoTpeHa i 0jj00peHa Ha 3aceJaHuu Kadeapnl TEXHOJIOTHH Me-
TAJULYPruu ¥ JUTeHHBIX nporeccoB (TMuJIll) ¢ BHECEHHBIMM M3MEHEHUAMH M JIOINOJIHEHUIAMH
«12» 10 2016 (mpotoxon Ne 2)

3aB. kadenpoi it /K.H. Boous /

PaGouass nmporpamMa on00peHa METOAMYECKOH KOMHCCHEH HHCTHTYTa MCTAJUIypruH,
MalIHHOCTPOEHHUS U MaTepHanoobpaboTku «20» 10 2016 (mpoToxon Ne 2)

[Ipencenareib < —~/A.C. CaBuHOB /

Pabouas mporpamma cocrtaBieHa:

K.T.H., foml. ka. TMuJIIT 71 0.C. Monoukoga /

74

Perien3eHr: il
noueHT kadp. MuTOuM, k.T.H. = e




JIucT perucrpauyu usMeHeHUI U 10MOJIHEeHUI

Jara. IMoanuck
N i/n Paznen npo- Kpatkoe conepxkanue usme- | Homep mpoto- | 3aB.kadenpoii
B rpamMMbl HEHUs1/IOTIOTHEHUS KOJIa 3acea-
HUs Kadeapel 2
Axrtyanu3zanus yueOHo- /
| 3 METOANYECKOro u uHpopma- 31.08.2017, A
" LIMOHHOTO obecneueHust quc- | mpoTokoJ Ne 1 r il
LMTJIMHBI /)
AKTyanu3auusi MaTepuaiIbHO- /
2 9 Telemqecxl-cl)ro O6CCE€“ICHI/I$I 2000, /
' npotokon Ne 1 Wi
JMUCLIMIIAHBI P A ~
Axtyanuzauusi yaeOHo- ///
3 3 METOUYECKOro 1 uHpopma- 04.09.2018,
) LIMOHHOTO obecreueHust quc- | mpoTokos Ne 1 ///
LUTUTHHBI /\‘cd(/ /)
AxTyanuszanus MaTepuaIbHO- /
gRinan P 04.09.2018, 7
4. 9 TEXHUYECKOTO 00ecreyeHust
npotokos Ne 1 AN
JMCLUIUIMHBI :
Axtyanuzauusi yaeOHo-
5 3 METOAMYECKOro U nHpopma- 06.09.2019, s
' LIMOHHOTO OOecredeHus quc- | npoTokos Ne | ¥ #%
LIUTTHHBI
AxTyanu3anus MaTepuaibHO- )
L P 06.09.2019, .
6. 9 TEXHUYECKOTo obecreueHus i
npoTokoa Ne 1 Lo
JUCLHUTUIMHBI ,
Axtyanusauus yue6Ho- |
5 3 METOANYECKOro U nHpopma- 06.09.2020 s
’ LIMOHHOrO oOecnevenus auc- | npotokos Ne 1 ¥ s
LIUTUTHHbI
AxTyanuzauus MaTepHuaibHO- |
yamsan p 06.09.2020
6. 9 TEXHUYECKOTo obecreueHust

JUCIHUATUIAHBI

npotokon Ne 1




1 Lean ocBOeHHsT TUCHUTIINHBI

[lenssmMu ocBoeHMs AMCUUILUIMHBI «MarepuanoBeieHue» sBigercss (GopMupoBaHue y 00y-
YAIOIIMXCS MIPEICTABICHUIM 1 HABBIKOB 110 BHIOOPY MAaTEpUAIOB IS 3aaHHBIX YCIOBUN SKCILTY-
aTalliu ¢ y4eToM TpeOOBaHHUN TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJIeKHOCTH, TOJITOBEYHO-
CTH U3JIENINH 1 O€30MaCHOCTH IS OKPY>KAIOIIEeH CPebl.

2 MecTO AUMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOW NPOrpaMmbl IOATOTOBKH
O0akaJsiaBpa

Hucnurnnuna b1.B.05 «MatepuanoBenenue» sBisieTcsl JUCHUIUIMHOM, BXOIAIIEH B Bapua-
TUBHYIO 4acTh 0510Ka 1 00pa3zoBaTeIbHON IPOrPaAMMBI.

JucuurumHa u3ydaercs Ha 3 Kypce, MOITOMY sl €€ M3yueHHs] HeoOXOTUMBl 3HAHUS,
c(hOpMUpPOBAHHBIE B Pe3ybTaTe U3YUCHUs JUCHUILIUH «XuMuUs», «Dusznkay, «duznueckas Xu-
musy, «Temnodusuxay.

3HaHUS U YyMEHUS 00y4aroluXcs, MOMy4YeHHbIe IPU W3YYEHUU AUCLIMILIUHBI OyIyT HE0O0-
XOJIMMBl UM TIpU JajbHEHIIEM M3y4YE€HUU TaKUX JAUCLUHUIUIMH, Kak «Meramuryprudeckas TeIio-
TEeXHHUKaY, «MeTobl HCCIeOBaHNN MaTepHAallOB U MPOIECCOBY, «MeToIbl KOHTPOJIS U aHaIHn3a
BellecTB», «OCHOBbI TEXHUYECKOIO TBOpUECTBaY, «JIuTeliHoe npou3BoacTBo», «IIpon3BoacTBo
deppocmnaBoBy», «OCHOBBI MPOKATHOTO MPOU3BOJCTBAY», MPAKTUKU U TOJATOTOBKH BBITYCKHOM
KBaJIM(PUKALIMOHHOW pabOThI.

3 Komnerenuuum oOyqawomerocs, d¢opMupyemMble B pe3yJibTaTe OCBOCHHUS
AUCHUIUIMHBI M IVIAHUPYeMble pPe3yJibTaThl 00yUeHus!

B pe3yiibTaTe OCBOCHUA AUCHUIIINHBI «MaTepI/IaJ'IOBeI[CHI/Ie» 06yan01um"4csl JOJIZKCH 00-
JagaTth CJICAYIOIUMHA KOMIICTCHIUAMMU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaTbl O0yUeHUs
KOMIIETEHIINH

MK-12 — cnoco0HOCTHIO OCYHIECTBJATH BBHIOOP MATEPHATIOB AJs W3AeJUN Pa3IMYHOIO
HA3HAYEHHUSI € YUYETOM IKCIIYATALMOHHBIX TPeOOBAHUI M OXPaHbl OKPYKAKOIIeH cpeabl

3Harb — OCHOBHBIE ONIPEIECTCHUS U MTOHATUS MaTepPUATIOBEICHHUS;

— OCHOBHBIE METO/bI UCCIIEAOBAHU, UCIIOIb3YEMBIX B MAaTEPUATIOBEACHUN;

— CYIIHOCTh M 3aKOHOMEPHOCTH IMPOIIECCOB MPU KPUCTAIUTM3AINH, AedopMma-
1IMU, HarpeBe 1e(OPMUPOBAHHBIX METAILJIOB,

— CYIIHOCTh W 3aKOHOMEPHOCTH (Pa30BBIX M CTPYKTYPHBIX MpPEBpAICHHUI B
CIUlaBaXx HpH TEPMHUYECKOM, TEPMO-MEXaHMYECKOM M XUMHUKO-TEPMUYECKOM
BO3JCUCTBHSX;

— BIUSHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MATEpUAJIOB U UX U3-
MEHEHUS O] BIMSIHUEM yCIOBHUI MPOU3BOICTBA, 0OPAOOTKHU M IKCILTyaTalluH;
OCHOBHBIC THUIIBI KOHCTPYKIIMOHHBIX W HHCTPYMCHTAJIBHBIX MaTCpHUaIOB JId
W3JIeNI pa3TuYHOTO Ha3HAYCHHS C YUYETOM JKCILTyaTallHOHHBIX TPeOOBaHUH U
OXPaHbI OKPYKAIOIIEH CPEbI

YmeTb — QHAJIM3HUPOBATh JAHHBIE O CTPYKTYpPE U CBOMCTBAX, TEXHOJOTMYECKUX IIPO-
1eccax MpPOM3BOJICTBA, 0OPAOOTKH M MOJU(HUKAIIMKA MaTEpUAIIOB U MOKPHITUH
IIPUMEHNTEBHO K PEIICHHIO IIOCTABJICHHBIX 33714,

— BbIOMpAaTh MaTepuai A U3TOTOBJICHUS JeTaiel U 3T NPUMEHUTEb-
HO K PEIICHHUIO TOCTABJICHHBIX 33]1a4

— mpuoOpeTaTh 3HaHHS B 00JIaCTH MaTepUAIOBEICHUS;

MPUMEHATh MaTEepUATOBEIUECKIE 3HAHUS B TPOPECCUOHATIBHON AESITEIbHOCTH;
HCIIOJIB30BATh UX HA MEKAUCLUIUIMHAPHOM YPOBHE




Bnanets

— TpodeCCHOHAIBHBIM SI3BIKOM B 00JIaCTH MaTepUATIOBEICHUS;

— HNPaKTHYCCKHMMHU HAaBBIKAMH HCIIOJIB30BaHUSA OCHOBHBLIX MCTOAOB HCCIEOO-
BaHMs B 00JIacTH MaTCpralIOBCACHUSA,

— BO3MO’KHOCTHIO MEKIUCIUILUIMHAPHOIO IPUMEHEHUSI MaTEpUaIOBEICHUS;
HABbIKAMU OIICHKU TEXHOJIOTMUYECKUX U CIYKEOHBIX KaueCTB MaTepUAJIOB ITy-
TEM KOMIIJIEKCHOTO aHalIu3a UX CTPYKTYpPbl U CBOWCTB, a TaKXe Pe3yJbTaTOB
(U3HKO-XMMHUYECKHUX, KOPPO3UOHHBIX U IPYTUX UCTIBITAHUI




4 CTpyKTYypa U Cco/iepKaHMe TN CHUILTTHHbI

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX eUHMI] 324 akaj. yaca, B TOM YHUCIIC!

— KOHTakTHas pabora — 41 akaj. yaca:
—aynutopHas — 34 akaj. 4acos,
— BHEAyJUTOpHas — / akaJ. Jaca,

— camocTosATeNbHas padota — 265,6 akan. yaca,

— TOJATOTOBKA K 3k3aMeny — 17,4 akan. yaca
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1. BeneHue. 3 4 4 - 45,4 [[ToaroToBKa K JICKIIMOHHBIM W Jia-| 3amuTa JadopaTopHou pa- | [IK-12-
MarepuanoBenenue. Krnaccudukanus wma- OOpaTOpHBIM  3aHATHUSIM,  KOH- 0O0THI, 38
TepuanoB. OCHOBHBIE CBOWCTBAa Marepua- TPOJIbHOM padoTe. KOHTpOJIbHasI paboTa
70B. CBsI3b MEXIY CTPYKTYpOM U CBOM- CamocrosiTenpHas npopaboTKa
CTBaMU MaTepHuasioB. MeToJbl Hcclie0Ba- Mmarepuana no temam: Kiaccudu-
HUS CTPYKTYPBIL. Kanuss MmatepuanoB. (OCHOBHEIE
CBOMCTBAa MarepuanoB. Meronasl
WCCIICIOBAHHSI CTPYKTYPHI.
2. ATOMHO-KpHCTAJIZINYECKOE CTpOeHUe Me-| 3 4 421 | - 45,4 |[ToarotoBKa K JIGKIMOHHBIM M Ja-| 3amuTa JadbopaTopHoii pa- | [IK-12-
TAJJIOB. OOpaTOpHBIM  3aHATHUSIM,  KOH- 0O0THI, 38
OcHoBHbIE TUNBI CBsA3e. Buabl kpucran- TPOJIbHOM paboTe. KOHTpOJIbHast paboTa
noB. Kpucramnmmyeckas pemerka. Ilomu- CamocTosiTenbHast npopaboTka
MoppusM. Anmzorponus. Jledekrsr kpu- MaTepuana 1no temam: OCHOBHBIE
CTAJUIMYECKOTO  CTpPOEHHs. MexaHu3Mbl TUIBI CBsI3€M. Buasl KpucTamios.
mddyzun. Kpucramnmmueckas pemerka. [lo-
aumopdusMm. AHuzorponus. [le-
(eKThl KPUCTAJUIMYECKOTO CTpOe-
Hust. Mexanusmbl 1uddys3un.
3. Kpucramnmmsauus pacruiaBoB Tepmonau-| 3 4 421 | - 44,4 |[ToarotoBKa K JIGKIMOHHBIM M Ja-| 3amuTa JabopaTopHoii pa- | [1K-12-
HAMHYECKOE  YCIIOBHS  KPHUCTAJUTH3AIINH. O0OpaTOpHBIM  3aHATHSIM,  KOH- 0O0THI, 3y6
MexaHu3M  KpUCTAJUIM3ALMN  METaJUIOB. TPOJIbHOM paboTe. KOHTpOJIbHast paboTa
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Camorpou3BoibHasi U HECaAMOIPOU3BOJIb- CamocTosTenbHas popaboTKa
Has Kpuctayummsauus. MoaudunupoBaHue. MaTepuaina rno temam: Kpucrammu-
HennputHast kpucramnuzanus. CrpoeHue 3alus pacIulaBoB. YHpyras U Iuia-
ciutka. Jledpopmarnus meraminoB. MexaHu- cruueckas aedopmanus. Mexa-
YeCKHUEe CBOUCTBA. HU3M jaedopmanuu. M3meHenue
VYhopyras u TmuactTuyeckas —Jedopmanusi. CTPYKTYPbl M CBOMCTB IOJIMKPH-
Mexanusm  nedopmauuu.  V3meHeHue CTAJUIMYECKOI0 MeTajula Npu Je-
CTPYKTYpbl W CBOWCTB IOJIMKPUCTAJITUYEC- ¢dopmanmu. VI3MEHEHHE CTPYKTY-
CKOro Merajia npu aedopmarnun. M3mene- pbl M CBOWCTB INpU HarpeBe Je-
HUE CTPYKTYpPHI U CBOWCTB IIPH HAarpeBe Jie- ¢dopmupoBanHoro wmeramwia. Mc-
¢dopmupoBaHHOro Metamia. VcnbelTaHus IBITAaHUSI MEXaHUYECKHUX CBOMCTB.
MEXaHUYECKHX CBOMCTB.
4. JlmarpaMMbl COCTOSIHUS, TUIBI CTPYKTYp| 3 4 421 | - 44,4 |[ToaroTtoBKa K JIGKIMOHHBIM M Ja-| 3amuTa JabopaTopHoii pa- | [IK-12-
MaTepHaoB. OOpaTOpHBIM  3aHATHUSIM,  KOH- 0O0THI, 38
OcCHOBHbBIE MOHATHUS TEOPHUM CILIaBOB. Jlua- TPOJIbHOM paboTe. KOHTpOJIbHast paboTa
rpaMMBbl 1BOMHBIX cucteM. JKenezoyriepo- CamocrosiTenbHast npopaboTka

JVCTBIE CILJIABHI.

@opMHpOBaHUE CTPYKTYPBI CTAIEH U YyTy-
HOB B PaBHOBECHOM cocTostHuu. Kiaccudu-
Kalus, MapKUpOBKa, CBOMCTBA U NpPHUMEHE-
HUE JISTUPOBAHHBIX CTAJICH.

@opMHUpOBaHNE HEPABHOBECHBIX CTPYKTYD.
@da30BbIE IIPEBPAILLCHUS B KEJIE30YyIJIEPO-
JUCTBIX CIIaBax IPH HAarpeBe M OXJaxJe-
HUH.

Koncrpyknmonnelie cramu. HMHCTpy™mMeH-
TaJbHBIE CTAIU U cIIaBbl. CTalM U CIUIABbI
C 0COObIMH (U3MYECKHMU M XMMHYECKUMU

MaTepuaia no remam: JluarpaMmmsl
COCTOSIHMSI, TUIIBI CTPYKTYp Mare-
puanoB. OCHOBHBIE NOHATHS TEO-
pun cruiaBoB. Jlmarpammel ABOi-
HbIX cucreM. JKenesoyriaepoau-
CTBI€ CILJIABHI.

Knaccugukanus, MapKUpOBKa,
CBOMCTBAa M NPHUMEHEHUE JIETUPO-
BAHHBIX CTAJICH.
dopmMupoBaHue
CTPYKTYD.
@Da30BbIC NPEBPAILICHUS] B JKEIIE30-

HEPaBHOBCCHBIX
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CBOWCTBaMHU YIJIEPOAUCTBIX  CIUIaBaX  IpH
HarpeBe U OXJIAKIACHUH.
ITonroToBka K JIEKIIMOHHBIM M Jia-
OOpaTOpHBIM  3aHSTHUSIM,  KOH-
TPOJILHOH paboTe.
5. MapkupoBka, CBOWCTBa M TpUMEHEHHE| 3 - - 2 86  |CamocTosiTenbHas npopabotka|  KonTponpHas pabora 11K-12-
CIJIABOB LIBETHBIX METAJIJIOB Mmarepuaiga o tremMam: MapKupoB- 3y6
AnroMHUHUE W €ro criaBbl. MenHble cruia- Ka, CBOMCTBA U IIPUMEHEHUE CILIA-
Bbl. CIlIaBbI TUTAHA. BOB LIBETHBIX METAJIJIOB
Hemeramnueckne MaTepuanisl. AmomMuHuil U ero cmiasbl. Men-
Hble cryaBbl. CIIaBbl TUTAHA.
HeMmeramueckne MaTeprasl.
[TonroroBka K KOHTPOJIBHOM pabo-
T€.
HToro mo tucuuijimHe 3 16 |16/6H| 2 265,6 |[loaroroBka k sk3ameny — 17,4 9K3aMeH MK-12-
yac. 3yB




5 OﬁpaSOBaTeJIbHI)Ie ) 5§ I/IH(I)OpMaI.lI/IOHHI)Ie TEXHOJIOTHUH

B npouecce npenogaBanus AMCHUIUIMHBL «MaTepuanoBeieHHe» IPUMEHSIIOTCS TpaauLU-
OHHAsl U MOYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jleku MPOXOJAT Kak B TPAJAULMOHHOW (opme, Tak U B GopMe JEKIUI-KOHCYIbTALNH,
IZIe TEOPETUYECKUIM MaTepHall 3apaHee BBIAACTCSA CTYINCHTAM VISl CaMOCTOSATEIbHOIO U3YYEHHUS,
JUIS TIOATOTOBKH BOIIPOCOB JIEKTOPY, TAKHUM O0pazoM, JIEKIHUS MPOXOAMUT IO THILY BOIPOCHI-
OTBEThI-AUCKYyCCHs. JIEKIMH YUTAIOTCS C UCIOJIb30BAaHUEM MYJIbTHUMEIUMHOTO 000pyrOBaHMS,
IIPE3EHTALlMOHHBIX MATEPUAJIOB.

JIeKIIMOHHBIN MaTepuall 3aKkperuisieTcs B X0/ JJabopaTopHbIX padoT, HA KOTOPBIX BBINOJI-
HSIOTCS IPYIIIOBBIE WIM UHIMBUYAJIbHbBIC 3a1aHMs 110 IIpoiieHHoN TeMe. [Ipu npoBenenuu na-
OOpaTOPHBIX 3aHATUH UCIOJIB3YETCS] METO/I KOHTEKCTHOIO 00yUY€eHMsI, KOTOPBIH MO3BOJISET YCBO-
UTb MaTepuall IIyTEM BBISBIICHHUS CBSA3€M MEKy KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHHUEM.

[Tpu BIMOIHEHNHU JTAOOPATOPHBIX PAOOT UCHOIB3YETCS] TEXHOJIOTUS KOJIEKTUBHOIO B3au-
MOJIEHCTBUSA. 3aHATUS IPOBOASTCSA B BUJE JJAOOPATOPHOIO aHAINM3a U HKCIEPUMEHTA, IPU 3TOM
CTYAEHTHI pabOTal0T COBMECTHO € MOCJIEIYIOIUM TPYIIOBBIM aHAIU30M MOJYYEHHBIX PE3YIlb-
taroB. Hanpumep, CTpyKTypy CIUIAaBOB ONpPENEIAET KaXIbl CTYIEHT IPH U3YYEHUU DKCIEPU-
MEHTaJbHbIX 00PA3lOB, a aHAIN3 MOJYYEHHBIX PE3Yy/IbTAaTOB M0 €JUHUYHBIM IOKA3aTeNIsIM, BbI-
IIOJIHEHHBIX OTJEIbHBIMU CTYJEHTAaMH, IPOBOJUTCS IPYIIIIOBBIM METOJIOM.

B yueGHOM mpoliecce MCHOIB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE (DOPMBI IIPOBEACHUS
3aHATUN (KOMIIBIOTEPHBIE CUMYJISILIMM, pa300p KOHKPETHBIX CUTYyalluil) B COYETAaHUM C BHEAy1H-
TOpHOU paboTOl ¢ 1eNbl0 GOPMUPOBAHUS U Pa3BUTHsI NPOPECCHOHATBHBIX HAaBBIKOB 00yYaro-
LIUXCS.

CamocrosTenbHas paboTa 00y4yarolUXCsl CTUMYJIUPYET K CaMOCTOSITEIbHOM NMpopadoTKe
TEM, BBIIIOJIHEHUSI MHAWBUIYAJIbHBIX 3aJJaHUM, B IIPOLECCE MOATOTOBKH K Ja0OPaTOpHBIM pado-
TaM, KOHTPOJIbHBIM pabOTaM U UTOTOBOM aTTECTAIUH.

6 YueOHO-MeToAuUeCcKoe O0eclieueHue CAaMOCTOATEIbHON padoThl 00y-
YAIOIIUXCA

IlepeyeHb BONPOCOB 1JIsl CAMOKOHTPOJISA M OATOTOBKH K IK3aMeHYy
Tema 1. CTpoenue u cBoiicTBa MmaTepuajoB. MeToabl HCCIe10BAHUS

Yro u3yuyaet MarepualoBecHE?
IIpuBenuTe npuUMEpPHI BIUSHUS CTPYKTYPhI HA CBOMCTBA MaTepHaa.
HazoBute BuabI CBOWCTB MaTEpUAIOB.
Kakwue cBoiicTBa Ha3biBatoT pusnyeckumu? [lpuBenure npumeps! CBONUCTB.

5. Kakue cBoiicTBa Ha3bpIBalOT MexaHWyeckMMmu? Ha3oBHTE OCHOBHBIE MEXaHHUYECKHUE
CBOMCTBA.

6. Kaxkue cBoiicTBa Ha3bIBalOT XUMHUYECKUMH? UTO Takoe XMMUYECKast aKTUBHOCTb U XH-
MHYECKAsI CTOUKOCTB?

7. Kaxwue cBoiicTBa Ha3bIBaIOT TeXHOJMOTHUeCKUMU? [lepeunciuTe H3BECTHBIE BaM.

8. Uro xapakTepu3yloT JITeiHbIe cBoiicTBa? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kakue cBOHCTBa XapaKTepU3YIOT MOHATH: 00pabaThiBaeMOCTh JaBlieHHEM, oOpaba-
THIBAEMOCTh PE3aHHEM, CBAPHUBAEMOCTH?

10. HazoBuTe OCHOBHBIE TPYIIIBI MATEPHAJIOB U IaliTe UM KPATKYIO XapaKTEPUCTUKY

11. Ha xakue Kkacchl ¥ 10 KaKUM MIPU3HAKAM JEJIAT METaLIbI?

12. Kaxue MeTasuibl Ha3bIBAIOT YEPHBIE METAJIIbI?

13. Kaxme MeTayuibl OTHOCST K BeTHBIM? Ha30BHUTE OCHOBHBIC TPYIIIBI IIBETHBIX MeTall-

N

JIOB.
14. B uem npeuMyIiecTBa YepHBIX METAJIJIOB?
15. KakoBbI JOCTOMHCTBA LIBETHLIX METAJJIOB?
16. KakoBbI 1OCTOMHCTBA HEMETAJUTMUECKUX MaTepruaaoB? I 1e uX mpuMeHstoT?



17.
18.
19.
20.
21.
22.

Kakue marepuainsl Ha3bIBaroT IiactMaccaMu? Kak oHM nmoapasnensitorcs?

Uto Takoe KOMIO3UTHBIE MaTepHaibl? KakoBbl UX MperuMyIecTBa?

Jlyist 9ero HeoOXOAMMO UCCIIEA0BATh CTPYKTYPY MaTepruanoB?

Kak nmogpasnensercs cTpykTypa B 3aBUCUMOCTH OT pa3Mepa ee JIeMEHTOB?

Urto Ha3bIBalOT TOHKOM CTpyKTypoil? Kak oHa nzydaercs?

Uto Ha3bIBalOT MUKPOCTPpYKTYypor? Kak oHa uzyuaerca? JlaliTe XapakKTepUCTUKY MUK-

POCKOIMMYCCKOMY METOAY UCCIICAOBAHUA MCTAJIJIOB.

23.

Uto Ha3bIBalOT MakpocTpykTypoil? Kak ona miywaercs? OxapakTepu3yluTe Makpo-

CKOIIMYCCKHUE MCTOJBI aHaJIn3a MCTaJIJIOB.

24,

I[aﬁTe XapaKTCPUCTHUKY OJICKTPOHHO-MUKPOCKOIIMYCCKUM METOAaM HCCICA0OBaHUA

MCTAJJIOB.

25.

el

4.

Jaiite xapakTepucTHKy Tu(dpaKIMOHHBIM METOaM HUCCIIEIOBAaHUS METAJLIOB.
Tema 2. ATOMHO-KPHUCTA/LUIHYECKOE CTPOEHHE METAJLJIOB

YeM OTIMYAIOTCS KPUCTAJUIMYECKUE Tella OT aMOP(HBIX Te?

Kakue marepuaibl Ha3bIBalOT KPUCTAIIINYECKUMU?

Kakue marepuansl Ha3bpIBatlOT aMOP(HBIMU?

UeM 0OBSICHSCTCSI 3aKOHOMEPHOE YIIOPSIIOUYEHHOE PACIIONIOKEHUE aTOMOB B KPUCTAJI-

JNYECKON petieTke?

5.
6.
TaoB?
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Kaxue Tumsl CBSI3M CYIIECTBYIOT?
Ha3zoBute OCHOBHBIC CBOWCTBAa METAJUIOB. UeM OOBACHSIOTCS 0COObIC CBOWCTBA MeE-

YTo Ha3bIBAIOT KPUCTANINYECKOM pereTKon?

UTto Ha3bIBAIOT AAJBHUM MOPSAKOM B MaTepuae?

Yro Takoe aneMeHTapHas Aueiika? Kakumu nmapameTpaMu OHa ONMCHIBAETCS?
Kakwue Tumbl KpucTamindeckuX pelieTok BaM U3BecTHbI? OxapakTepu3yuTe ux.
Yo Ha3pIBAIOT KOOPANHALIMOHHBIM YUCIOM?

[ToueMy KpucTaIMYECKUE PEIIETKH METAJUIOB HA3bIBAOT MJIOTHOYIIAKOBAHHBIMU?
B uem cymnocTs nonumopdusma? Uro takoe nmoaumMop@Hoe npesparieHue?

Uro Takoe annzorponus? KakoBa npruunHa aHU30TpOnuu?

[ToueMy MOHOKpPHCTAJLIBI SIBJIIFOTCSI aHU30TPOITHBIMUA MaTepHUagamMu?

[ToueMy nonMKpUCTANINYECKUE MATEPHAIIBI SIBIISIFOTCS] KBa3UM30TPOITHBIMU?
[Touemy amopHbIe Tena ABIAIOTCA UCTUHHO U30TPOITHBIMU?

Urto Ha3bIBaIOT Ae(eKTaMH KpUCTAINTMYECKOTO CTPOEHUs?

Kak knaccuuuupyroT HeCOBEpILIEHCTBA KPUCTANINYECKOTO CTPOSHUS?
Oxapaktepu3yiite ToueuHble 1e(PEeKThl KPUCTAIUIMUECKOTO CTPOCHHSI.

Kakyro ponb urparot ToueyHsle 1e()eKThl B KPUCTALNTHNUYECKUX MaTepuaiax?

Kakue HecoBeplIeHCTBa KPUCTAINIMYECKOTO CTPOCHHS Ha3bIBAIOT JIMHEWHBIMH U TO-

yemy? Kakue ObIBatOT Juciokanun’?

23.
24.
25.

1.

KaxoBa ponp auciokamuii B Kpucramuiax?
Yro Ha3bIBAIOT IPAaHUIIAMU 3€PEH, TPaHUIIaMH Cy03epeH?
Kakyto posb urpatot rpaHullbl 3€peH B KpUcTaiax?

Tema 3. Kpucrannusauus pacnjiaBos

O0BacuuTe IMPUHOUIIHAJIBHOC OTJIIMYUC KPUBBIX OXJIAXKIACHUA IIPpU 3aTBEPACBAHUU

KPpUCTATNIMYCCKUX U aMop(I)HBIX MaTCpuaioB.

2.
3.

KakoB ¢usndeckuii cMpich Temmepatypst To?
[Touemy /U1 Hayana KPUCTAJUIM3ALMU HEOOXOAUMO MEPEOXJIAXKICHHE KUIKOTO Me-

Tajia HIbKe TeMIEpaTypbl paBHOBECHS?

4.

JKaeaus’?

Kakoli nporiecc Ha3pIBaIOT NepeoxiaxkaeHueM? YUTo Ha3bIBalOT CTENEHBIO NEpeoxJia-
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KakoB MexaHU3M KpUCTAJUIM3ALUH?

Kak nmpoucxoaut pocT KpucTaaioB?

UYewm 3aBepiaeTcst pouece KpUcTaIn3anuu?

Kak BiusieT cKOpoCcTh OXJaXIEHUS MPU KPUCTAJUIM3AIMH Ha CTEIEHb MepeoXJiax/ie-

NG

Hus?

9. Kaxkumu QaxTopaMu onpenensercss BO3MOXHasi CTENEeHb NePeOXJIAXKACHUS KUJKOTO
MeTaJljla HUKE TEMIIEpaTypbl KpUCTAIIIU3aLun?

10. Kak MOHO MOTYyYUuTh aMOP(HBIA MeTaILI?

11. Yto MOXKET NOCITYKUTh 3apPOABILIEM IIPU HECAMOIIPOU3BOJIBHON KPUCTAIIIIN3ALIUN?

12. Tlouemy npu o4YeHb MAJION U OYEHb OOJIBILON CTENEHU MEPEOXIIAKICHU KPUCTAIIH-
3auus nogasisercs?

13. Yro Ha3piBaroT oOiacTsAMU OnurkHero nopsaka? Kakyro posib OHU MIparoT Ipu KpH-
CTaJuIM3anuu?

14. Kak nmpoucxoIuT roMoreHHoe 3apoxjaeHue? YTo MOXKET CIyKMTh 3apOJblleM MpU
CaMOIIPOU3BOJIBHOM KpHUCTaIn3auun?

15. Kakoii 3apoapii Ha3bIBatOT KpuTHueckuM? Kak MeHseTcst ero pa3Mep ¢ yBeIUYeHU-
€M CTEIEHU NEePEeoXIIaxKIeHUsA?

16. Ha3zoBute napameTpsl KpUCTATU3ALIH.

17. Kak BiusieT cTeneHb NepeoxJiaXkJAeHNs Ha YUCIIO0 LEHTPOB KPUCTAIN3ALINN U JIMHEH-
HYIO CKOPOCTb POCTa 3apObIILIEH.

18. Yem xapakrepusyercs rereporeHHoe 3apoxxaenue? [louemy oHo sHepreTmuecku 0o-
jiee BBIFOJJHO, YeM T'OMOT'€HHOEe?

19. Kaky1o poJib UTParOT MPUMECH MPH KPUCTAIUTH3ALNHN?

20. Yro Ha3bIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAIUIU3ALUU?

21. Kaxkue Mepbl MOKHO MIPEUIOKUTH IS TOTO, YTOOBI 00ECIIEUNTh MOTYYCHHE MEIKOTO
3epHa MpH KpUCTaTU3auu?

22. Kakoli KpuUCTaI HA3BIBAIOT JeHAPUTHBIM? [loueMy mNpu 3aTBep/IeBaHHH MeETaylia
KPHUCTaJJIBl PACTYT B BUJIE IEHAPUTOB?

23. Kakue kpucraminyeckue 30HbI MOT'yT (OPMUPOBATHCS B CIUTKE?

24. TloueMy Ha HOBEPXHOCTH CIUTKa OOpa3zyercsi 30Ha MEJNKHX PaBHOOCHBIX KpUCTAJI-
J0B?

25. Uro Ha3bIBAIOT CTOJOYATHIMHU KPUCTAJUIAMU?

26. 3auem MPOBOASAT OTEPALHIO MOJICTY)KUBAHUS TP TTOITYIEHUH OTINBOK?

27. Tlouemy martepuan GopMbl (M3JI0KHUIIBI) BIMAET Ha BEIIMUYMHY 3€pHA 3aKpUCTaJIU-
30BaBLIErocs MeTasa?

28. Uro Ha3pIBaOT ycaakoil? YTo Ha3bIBalOT ycajo4Hoi pakoBuHON? [Touemy oHa oOpa-

3yercsa?

29. Yro Ha3BIBAIOT IUIOCKOCTSIMM CKOJbKeHHUs? UTo Takoe TIJIlaBHBIE IUIOCKOCTH
CKOJIbXKEHUA?

30. KakoB MexaHU3M Tu1acTudeckoi aedopmaruu?

31. B ueMm paznuune MeXIy CKOJIBKEHHEM M JIBOWHHKOBAaHUEM IPH IUIACTUYECKON
nedopmarun?

32. KakoBa npuurHa MexaHW4ecKoro Hakiemna?

33. Kak mmoTHOCTh AMCIOKAIMiA BIUSET Ha IPOYHOCTHBIE CBOMCTBA?

34. Kax MeHsr0TCSl CBOICTBA MeTaJ1a MPU XOJIOAHON TJIACTHYECKOM nedopmanun?

35. Kak n3MensieTcs cTpoeHne MeTaiia MpH IIacTH4ecKoi negopmanuu?

36. Yro Takoe TekcTypa aedopmariuu?

37. Yo Ha3bIBAIOT BO3BPATOM IIPH HArpeBe X0JI0HOAe()OpMUPOBAHHOTO MeTaa?

38. UTo HaA3BIBAIOT MOJMTOHU3AIMEH MPU HArpeBe XOJIOAHOAE(POPMHUPOBAHHOTO Me-
Tamia?

39. YTto Takoe 3apoABIIIN PEKPUCTAILTAZAIIH ?

40. Yro Takoe Temneparypa peKpucTasiin3anun’?

41. Kakue n3aMeHeHus: CTpyKTyphl, Ha0II0JaeMOM B ONITUYECKUI MUKPOCKOII, TIPOHC-
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XOJAT IpHU NEPBUYHON peKpHUCTAIN3ALUN?

42. KaxoBa TemniepaTtypa peKpucTajlIn3alii YACTIX METAIIIIOB?

43. B uem pazHuna Mexay nepBUYHON U BTOPUYHON peKpUCTaIIN3alnun?

44, B ueM oTiinune cobupareabHOM M BTOPUYHOM peKpUcTaLIH3aun?

45. Kak MeHsSI0TCSl CBOMCTBa XO0JI0IHOAS(POPMHUPOBAHHOTO METAJIa MIPU PEKPUCTAII-
JIu3anuu’?

46. KakoBa poib pekpucTalNIN3alluOHHOIO OTKUra?

47. B ueM paznudrie MeX1y XOJ0HON U TOPSYCH IIacTUYeCKor AehopManusamu’?

Tema 4. ®a3oBble U CTPYKTYPHbIE NMPeBPalleHUs] B IBYXKOMIIOHEHTHBIX MeTaJ/JInye-

CKHX CHCTEMaXx

ook wdE

o N

Uro Takoe KOMIOHEHT, (ha3a, CIUIaB, CUCTEMa CILIIaBOB?

Cdopmynupyiite npaBuio ['u66ca. [IpuBenure npuMepsl €ro UCHOIb30BaAHUS.

JaiiTe onpeneneHue MOHATHIO AUarpaMma coctosaus. Kakoe coctosiHue oHa OTpaxaer?
Tumbl pa3 B METAIUIMYECKUX CHCTEMAX.

Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCTIONB3YyeTCs?
CxemMaTH4HO M300pa3uTh OCHOBHBIC (pa30BBIC HUArPaMMbl ABOMHBIX CHUCTEM M JaTh MX
XapaKTEPUCTHUKY.

Jlath xapakTepucTuKy (a3 u Oe3BapuaHTHBIX PEBPALICHUN CHCTEMBI.

CxeMaTHYHO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIUIaBa CUCTEMBI.

CxeMaTH4HO U300pa3uTh CTPYKTYPY JIFOOOTO CIIaBa CUCTEMbI IPU KOMHATHOM TemIiepa-

Type.

10. PaccuntaTh OTHOCHUTEILHOE KOJUYECTBO CTPYKTYPHBIX COCTABJIAKOIIUX B CIUIABEC U CXC-

MaTHUYHO U300pa3uTh €ro CTPYKTYpY IpU KOMHAaTHOW TeMIepaType.

11. JTaiiTe XapakTepUCTHKY KOMIIOHEHTOB cuctembl Fe-C.

12. [laiite xapakTepucTuKy eppura.

13. [laiiTe xapaKTepUCTHKY ayCTCHUTA.

14. Yto takoe rpadput?

15. Yro Takoe eMeHTUT?

16. Kakoe mpeBpamienue npoucxoaut Ha muaun ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
17. HazoBuTe TUHHIO, IO KOTOPOH BBIAENSETCS MEPBUYHBIN IIEMEHTUT, BTOPUYHBINA 1IEMEH-

TUT, TPETUYHBIN LIEMEHTUT, PEPPUT U3 ayCTEHUTA.

18. Ha3oBuTe JIMHUIO EPUTEKTUYECKOT0, SBTEKTUUYECKOT0, IBTEKTOUIHOTO MPEBpAILEHUH.
19. HazoBuTe TMHUH TOTUMOP(HBIX TIPEBPALCHHN.

20. Ha3oBuTe KpUTHYECKHE TOYKHU CTAH.

21. Kakoit ¢peppuT Ha3bIBAIOT MEPECHIIIIEHHBIM 1 ITOYeMYy?

22. O0OBACHUTE CTPYKTYpY TEXHHYECKOTO jKeje3a, J03BTEKTOMIHOW, dBTEKTOUHOM, 3a3B-

TEKTOUIHOU CTaJIH.

23. Onumute obpazoBanue neaedypura. Kakoii neneOypuT Ha3bIBAIOT NPEBPAILIEHHBIM?
24. OOBsACHUTE CTPYKTYpY O€IOoro MTOIBTEKTUYECKOTO, IBTEKTHUECKOTO, 3a9BTEKTHYECKOTO

YYI'YHOB.

25. Tlouemy Oenblit UyryH HE HCMONB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepra?
26. OnumuTe 00pa3oBaHue ayCTEHUTO-TPAPUTOBONM KOJIOHUU B CEPBIX YyTyHaX.
27. Kakne cruiaBel IMEIOT CTPYKTYpY, COCTOSIIyI0 U3 depputa n nepiura? Kakwe pasHo-

BUJHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

28. Kakwue crutaBel UMEIOT CTPYKTYPY, COCTOSIIIYIO U3 iepiuTa? PasHOBUIHOCTH TIepiHTa.
29. B kakux cmjiaBax B CTPYKType Ha0JII01aeTCs BTOPUYHBINA IEMEHTUT?
30. Kakue crmaBsl IMEIOT CTPYKTYPY, cocTosyro u3 pepputa u nementuta? Kakue pasHo-

BUJHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

31. Kakue cTpyKTyphl Ha3bIBAIOT BUAMAHIITETTOBBIMU?
32. Kakue cruiaBel UMEIOT CTPYKTYPY, COCTOSIIYI0 U3 deppura u rpadputa? PazHOBUIHOCTH

TaKUX CTPYKTYp?
12



33.
34.

35.

36.
37.

38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.

56.
57.

58.

59.
60.
61.
62.

63.
64.

65.

66.
67.

68.
69.
70.
71.

Kakas ¢opma rpacurta B MEHbIIIEH CTEIIEHH OCIA0IsSET METAIUIMYECKYIO OCHOBY UyTryHa?
Kakue criaBbl HIMEIOT CTPYKTYPY, COCTOSIIYIO M3 TiepyuTa U rpadurta? PasHOBUAHOCTH
TaKUX CTPYKTYp?

Kaxkoii cruiaB Ha3bpIBalOT CEpbIM YYT'YHOM Ha (eppuTO-TiepiauTHOW ocHoBe? Kak B HeM
IIPOUCXOJUT 3BTEKTOUAHOE MpeBpalleHme?

VKaxkure CTpyKTYpHBIN IPU3HAK CTAIH, OEJI0ro 4YyryHa, Ceporo 4yryHa.

[To kakuM pU3HAKaM KIACCUPULMPYIOT CEpble UyTYHBbI.

MapxkupoBKa U IPUMEHEHHUE CEPOro (JINTEHHOT0) UyTr'yHa.

MapxkupoBKa U IPUMEHEHHUE BBICOKOIIPOYHOTO YYT'yHA.

MapkupoBKa U IPUMEHEHUE KOBKOI'O YYTI'yHa.

Kakoii uyryn Ha3piBatoT aHTU(GPUKIIHOHHBIM? KakoBbI ero cBoiicTBa?

Kakoill uyryn HaspiBatoT oTOeneHHbIM? KakoBbl ycioBHsl (OPMHPOBAHUS €O CTPYKTY-
pBI?

BnusiHue yriiepojia v NOCTOSIHHBIX IPUMECEH Ha CBOMCTBA CTAJIU.

[To kakuM pU3HAKaM KJIacCUUIUPYIOT CTaIU?

MapkupoBKa U IPUMEHEHUE YIIIEPOJAUCTON CTaal OOBIKHOBEHHOTO KaueCTBA.
MapkupoBKa U IPUMEHEHUE KAUECTBEHHON KOHCTPYKIIMOHHOM YIJIEPOJUCTON CTaJIH.
MapkupoBKa 1 IPUMEHEHNE UHCTPYMEHTAIbHOM YIJIEPOAUCTON CTaJIM.

MapkupoBKa ¥ IPUMEHEHUE CTaIH 1151 (JaCOHHOTO JIUTHSI.

MapkupoBKa 1 IpPUMEHEHUE aBTOMAaTHOM CTaJIH.

Pacum¢pyiite u naiire xapakTepucTHKy crutaBy cieaytommx mMapok: Ct Okm, Cr 3cm, Cr
Sne, 10km, 35, 55, 80, 25J1, A12, A20, V7A, V12, CY 10, CU25, CH 30, B4 40, BY 60,
KY 35-12, KY 60-3.

Kak nponcxoauT npeBpalieHus nepinTa B ayCTCHUT?

Urto takoe (azoBas nepexkpucTauM3anus’?

Yro Takoe HacienCTBEHHOE 3epHO? [leiicTBUTENBHOE 36pHO?

Kak Biuser pocT 3epHa Ha cBoiicTBa cTanu?

Yro co0oif mpeAacTaBiseT auarpaMmMa HM30TEPMUYECKOTO pacraja IMepeoxJIaXIeHHOTO
aycrenuTa? Kakyro 3aBUCUMOCTb OHA TTOKa3bIBaeT?

Kakoli aycTeHUT Ha3bIBAIOT EPEOXIIAKICHHBIM?

Kak meHsieTcs ycTOMUMBOCTh MEPEOXIIAXKIEHHOTO ayCTEHUTa IPU MOHWKEHUU TeMIlepa-
TypbI IpEBpALLEHUs?

Ot 4ero 3aBUCUT XapakTep CTPYKTYphl MPU M30TEPMHUECKOM IPEBpAICHUH MepeoxJa-
JKICHHOIO ayCcTeHUTa?

HazoBure TemnepaTypHbie 007aCcTH MPEBPALEHUS MEPEOXITaKICHHOTO ayCTEHUTA.

[Tpu xakoM npeBpalieHuu ecTh 1 Juddy3us xenesa, u auddysus yraepona?

[Tpu kakoM npeBpalleHuH MoJaBieHa ToJIbKO AU Py3ust xemne3a?

[Tpu xaxoMm npeBparieHuu nojasneHa auddysus xenesa u yriaepona? Kakoe npespaie-
HUH sBisieTcs 6e3aud y3noHHBIM?

KakoB MexaHM3M NEPIUTHOTO MPEBPALLECHUS?

Yro npencrasiser coboit TpoAyKThl AU(PPY3HOHHOTO MPEBpAIICHUs ayCTEeHUTa B yriie-
poaucToi ctain? YTo Takoe MEKIIIIaCTUHOYHOE pacCTOsHHUE?

Yro 06111ero UMEOT CTPYKTYpPBI MEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET APYT OT
npyra?

KakoB MexaHu3M 1 0COOEHHOCTH MapTEHCUTHOTO TIPEBPAIICHUS?

Yro npezacrasisieT cob6oil mpoayKThl 0e3 1P PY3MOHHOTO PEeBpaIleHHs ayCTEeHUTa B yT-
JIEPOAUCTOMN cTanmu?

Yro mpencTaBiseT co00i MapTEHCHUT B YIIIEPOAUCTON CTAU?

UTo Ha3bIBAIOT KPUTUYECKOU CKOPOCTHIO 3aKaJIKN?

Kak conepxanue yriaepoja BIHSET Ha CBOWCTBA CTAJIM IIPU 3aKaJIKE HA MAPTEHCUT?
Kakoli aycTeHUT Ha3bIBatOT OCTATOYHBIM?
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72. Kakoe 13 npeBpalieHuii Ha3bIBalOT MPOMEXYTOUHBIM?
73. KakoB MexaHn3M OEHHUTHOTO TTPEBPAIICHUS?
74. Kakue cTpyKTyphl 00pa3yroTcs Npu OSHHUTHOM INpeBpaiieHuu? YeM oHM pa3ianyaroTcs?

KakoBbl ux cBoiictBa?

75. Kak nerupyromiye 3J€MEHTHI BIUSIIOT HA YCTOMYMBOCTb IEPEOXJIAKIECHHOTO ayCTEHUTA?
76. Uto co0oii nmpeacTaBisioT TEPMOKUHETHUYECKHE TUArPaMMBbI.
7'7. Kak MOKHO HMCII0/Ib30BaTh JUarpaMMbl pacrajia NepeoxaxIeHHOro ayCTeHuTa’?

Tema 5. MapkupoBKa, CBOiicTBA M IPMMEHEeHNe CIUIABOB IIBETHbIX MeTa/lJIoB. Heme-
TAJIMYeCKHe MaTepHAJIbI

1.

.

oo

OcHOBHBIE CIIaBbl HA OCHOBE MeaM (OpOH3bI U JIATYHH), UX MAapKUpOBKAa U IPUMEHE-
HHUE.

OcHOBHBbIE CIUIaBbl HA OCHOBE aTIOMUHUSA (IepOopMUpyeMble, TEPMUUECKH HEYITPOUHS-
€MbI€ U YIIPOYHSIEMbIE), UX MApKUPOBKA U IIPUMEHEHHUE.

CBolicTBa M IPUMEHEHHE CIIJIaBOB HA OCHOBE THUTAHA.

Kakue crutaBbl Ha3biBatoT 6a006uTtamu? KakoBsl NpUHIUNBI UX co3aaHus. [IpuBeante
IIPUMEPHI TAKUX CILIABOB.

Kakue marepuainsl Ha3pIBalOT MOPOIIKOBbIE MaTepuaibl? Kak ux momyvaror ?
Knaccudukanusi, cBoiicTBa M MPUMEHEHNE KOMITO3UIIMOHHBIX MaTepPHAaJIOB.
Knaccudukanus, cBONCTBa U IPUMEHEHNE OCHOBHBIX I'PYII HEMETAJUIMYECKUX MaTe-
pHaoB.

BHeay)lI/ITOPHaﬂ CaMOCTOATC/IbHAA paﬁoTa 06y11a101111/1xcs1 OCYIICCTBJIACTCA B BUJC U3Y-
YCHUS JIUTCPATYPHI IO COOTBETCTBYIOLICMY pa3acily € npopa60TI<0171 Marepurajia mo TcMaM OucC-
LHUIIIMHBI, MIPEACTABJICHHBIM B pa3jiciic 4,
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7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUA IPOMEKYTOYHOM aTTecTalluH

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘IHOﬁ arrecramum.:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouyHble CpeaCTBA

IIK-12 — cnoco®

HbI OKPY’KaKoei cpeabl

HOCTb OCYLICCTBJIAATDH BBIﬁOp MaTepuaJaoB IJadA u3aeJIui PA3JAYHOI0 HA3HAYCHUSA C YUETOM IKCIJIYaTAlUOHHBIX Tpeﬁonaﬂm”l H oxpa-

3HaTh

— OCHOBHBIC OINPECIICHHS U MMOHATHS MaTe-
pHAIIOBE/ICHHS;

— OCHOBHBIC METOJbI HCCIICIAOBAHUM, HC-
H0JIb3YEMbIX B MATCPHAJIOBEICHHH;

— CYIIHOCTh M 3aKOHOMEPHOCTH IPOLIECCOB
IpY KPUCTAJUTU3aLuUH, JAeOopMaluy, HarpeBe
neopMUpPOBaHHBIX METAILIOB,;

— CYIIHOCTh U 3aKOHOMEPHOCTH (ha30BBIX U
CTPYKTYPHBIX IpPEBpALICHUI B CIUIaBax NpU
TEPMHUYECKOM, TEPMO-MEXaHUYECKOM M XH-
MHKO-TEPMHUYECKOM BO3JICHCTBUSIX;

— BJIMSHUE CTPYKTYPHBIX XapaKTEePUCTUK Ha
CBOMCTBa MaTepUAIOB U UX WU3MCHEHHS IO
BJIIMSIHUEM YCIIOBMH MPOM3BOJICTBA, 00paboT-
KU M KCILTyaTaIiu;

— OCHOBHBIE THITBI KOHCTPYKIIHOHHBIX Y MH-
CTPYMEHTAJILHBIX MaTePHAJIOB ISl W3JCIHA
Pa3IMYHOTO HAa3HAYEHHS C YYETOM OJKCIUTya-
TAIIMOHHBIX TPEOOBAHHUN M OXPAaHBI OKpYIKa-
IOLLEN Cpelbl

Ilepeyens TeopeTHYECKHX BONMPOCOB K IK3aMeEHY:

NOUTRWN

©

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

CrpykTypa U cBOMCTBa MaTepuanoB. AMOp(HOE U KPUCTAUIMYECKOE COCTOSHUE Ma-
TepHaa.

MeTtopl U3y4eHUs CTPYKTYpPbl MaTepUaJIOB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEILIETOK METAJUIOB.

[Momumopdusm. [TomumopdHbie mpeBpareHus.

JleeKTbl KpUCTATMYECKOTO CTPOEHUSI.

AHUN30TpOnUS.

DHepreTu4ecKre YCIOBHsA KpUCTAUIM3alUU. BiMsSHME CKOPOCTHM OXJIaXKICHHUS Ha
KPHUCTAJIIN3ALHUIO.

Mexann3m kpucramumsann. [lapaMeTpsl KpucTauIM3ayy.

I'omorenHoe (camMoIpou3BOJIBLHOE) O00pa3oBaHUE LIEHTPOB Kpuctaumsanuu. Kpuru-
YECKHUU 3apOJIBILLL.

I'eTeporenHoe (HecamMOINPOM3BOJIBLHOE) 00Opa30BaHKUE IIEHTPOB KpHUCTALTU3aU. Mo-
TU(QULIIPOBAHHE.

JeHnputHas KpucTauIA3anus.

Kpucrannuueckue 30HbI CIIUTKA. Y cajka.

Bunrel nukBanuu.

Buner nedopmaruu. MexanusMm miacTudeckou qeopmariu.

Haxnen npu mimactuyeckoit nepopmaryu. Posib qucnokanuii B ynpouHeHHH.
Pa3pymenue metamios.

Mexannueckue cBoiicTBa MeTaljIoB. KOHCTpYKTHBHAs TPOYHOCTb.

MexaHnuyeckue XapakTepUCTUKU, ONpeieiieMble IPU UCTIBITAHUU Ha PACTSKEHHE.
TBepAoCTh U cIOCOOBI €€ OnpeeNeHHs.

MexaHnyeckue XapakTEepUCTUKH, ONpeiessieMble MPH JTUHAMUYECKHX HCIBITAaHUSIX
(ynapHas BA3KOCTb, TEMIEpaTypa XJIaJHOJIOMKOCTH).

OCHOBHBIE MOHSTHSI TEOPUU CIIJIABOB: KOMIIOHEHT, CIUIaB, cuctema, (asa. IIpaBuiio




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI U

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouyHble CpeaCTBA

22.
23.
24,
25.

26.
217.
28.

29.
30.

31.
32.

33.
34.
35.

36.

37.

38.
39.

40.
41.
42.
43.

¢a3 (mpasmio ['n60ca).

Tumns! TBepAbIX (a3 B METAIIMYECKUX CUCTEMAX.

[IpaBumno peruara (IpaBUIO OTPE3KOB).

OcHoBHBIE TUIIBI ABOWHBIX AuarpaMm. GopMUPOBaHHE CTPYKTYPhI JBOMHBIX CILIABOB.
OBTeKTHUYECKOE IpeBpaleHue. [leputekTnyeckoe npeppaiieHue. IBTEKTOUIHOE Mpe-
BpalllCHHUE.

XapakTepHucTUKa U BUJ MTOJIHOM (hazoBoii auarpammsl Fe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[TpeBpamenust 1 GopMUpPOBAHHE CTPYKTYPHI B CTAAX (OENBIX YyryHaX, CEpPhIX UyTy-
Hax) B paBHOBECHOM COCTOSIHUHU

CBs13b MEX/1y CTPYKTYPOU U CBOMCTBAMM CEPBIX UyT'YHOB.

Knaccugukanus, MapkupoBKa U NMPUMEHEHHE CEphIX YYI'YHOB (JIMTEHHBIH, BBICOKO-
MPOYHBIN, KOBKUN, OTOEIIEHHBIN, aHTU(QPPUKIIMOHHBIH).

BnusiHue yriiepoja v NOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTAJIN.

Knaccugukanus, MapKupoBKa U MPUMEHEHHUE YIIIEPOAMCTHIX cTanell (0OBIKHOBEHHO-
r'0 Ka4ecTBa, KAYeCTBEHHOW KOHCTPYKLIMOHHOM, MHCTPYMEHTAJIbHOM).

IIpeBpaieHus npu HarpeBe CTaiu.

Poct 3epHa aycTenuTa npu Harpese.

N3orepMuuecknii pacnaj IEepeoXJIaXACHHOIO aycTeHuTa. M3orepmuueckue nua-
IpaMMBbI pacrazia NepeoxJIaXJIeHHOTO ayCTEHUTA.

[IpeBpalieHusi npu HENPEPHIBHOM OXJAXKIACHUM CTajdu. TepMOKMHETHYECKHE ua-
IpaMMBbI pacrazia NepeoxJIaXJIeHHOTO ayCTEHUTA.

BnusiHue nerupyromux 3J1eMEHTOB Ha YCTOMYMBOCTh U KMHETHKY pacrapa mnepeoxia-
KJIECHHOTO ayCTEHUTA.

[IpeBparrenus npu Harpese (IIPH OTIYCKE) 3aKaJIEHHOM CTaJH.

Knaccugukarus, MapkupoBka M TNPHUMEHEHHE KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX
cTasiedl (CTpouTeNbHAsI, MAIIMHOCTPOUTEbHAS JUISl XOJIOHOW IITAMIIOBKH, yiydIllae-
Masi, pECCOPHO-TIPYKUHHAs, [APUKOMOAIINITHUKOBAs, CTanu 17 3akanku TBY, cranm
g XTO).

OcCHOBHBIE TIOHATHS U KJIacCU(PUKAIUSA TEPMUUYECKON 00pabOTKH.

Orxur cranm.

3aKaJsika CTajH.

Otnyck cranu. CtapeHue.
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS OneHouyHble CpeaCTBA
KOMIIETEHIINH
44. XumuKo-TepMuIecKas oopaboTka.
45. Tepmo-mexaHu4ecKass 00pabOTKa CTaJIH.
46. CrinaBbl Ha OCHOBE MeaH (OpOH3BI, TATYHH).
47. CrutaBbl Ha OCHOBE aJTIOMUHUSL.
48. CrinaBbl Ha OCHOBE TUTaHa. baOOUTHI.
49. ITopoukoBble, KOMIO3ULIMOHHBIE, aMOP(HbBIE MaTepHAIbL.
50. CBoiicTBa 1 IPUMEHEHNE OCHOBHBIX TPYIIT HEMETAJUNIMYECKUX MAaTEPUATIOB.
YMmeTh — aHaJIM3UpPOBATh HAHHBIC O CTPYKTypEe H HpI/IMepHLIe NMPAKTUYICCKUEC 3aJaHU VI IK3aMeEHa:
CBOMCTBaX, TEXHOJOTMYECKUX IIpoleccax 1. KakoBbl pa3Mepbl CTPYKTYPHBIX 3JI€MEHTOB, KOTOPbIE MOYKHO YBUAETh (Pa3pelinTh) C
IIPOM3BOJICTBA, 00pabOTKH M MOIU(DUKALNN MOMOIIBIO ONTUYECKOTO (CBETOBOr0) Mukpockomna? Kak BeIOpaTh mojie3HOE yBelnye-
MaTepHaJIOB U MOKPHITHHA MPUMEHUTEIBHO K HHe MuKkpockona? KakoBa oCHOBHasi 0COOEHHOCTb IIPUTOTOBIIEHUsI 00BbEKTA ISl MUK-
PELLICHUIO ITOCTABJIECHHBIX 33/1a4; POCKOIIUYECKOT0 UCCIIET0BaHUsA?
—  mpuoGpeTaTh 3HAHMS B 00JIACTH MaTepHa- 2. OOBsCHUTH, 3a4eM HEOOXOJMMO HCCleoBaTh MakpocTpykTypy? Kakumu meronamu
JIOBEJICHUS; 3TO MOKHO clienaTb? UTo MOXKET CIy’KUTh 00BEKTOM MakpoaHaiuza?
—  [IPUMEHSTH MATEPHAIOBENUCCKHE 3HAHMUS 3. Kakum MeTosoM MOXHO YCTaHOBHUTH THUI KPHCTAIJIMUYECKOW pEIleTKH MeTajula U ee
B TPO(ECCHOHAIBHON AESATETBHOCTH; HC- napametrpsl? Kakue TUIBI pereTok BeTpeyarores: y MetaiuioB? [louemy oHu HasbiBa-
MOJIb30BaTh HMX Ha MEXIUCHUILUIMHAPHOM FOTCSl IITIOTHOYITAKOBAHHBIMA?
YpOBHE 4. IlpuBeaute npumep BIUSHUS TUIA CBSA3U (TUIA KPUCTAJUIMUECKOMN PELIETKH) HA CBOM-
CTBa MaTepuaa.
5. Ilouemy cBo¥icTBa KpUCTAIIIMYECKOIO MaTepHala, U3MEPEHHbIE B pa3HbIX HalpasJe-
HUSX, MOTYT OTIMYaTbesA? B Kakux Martepuanax 3ToO sBJICHME HE HaOM0JIaeTcs |
nouemy?
6. IloueMy mpu XO0JIONHOW MIaCTUYECKON JedopManuy (IITAMIIOBKE MM BBITSKKE) MO-
ryT 00pa30BaThcsi PECTOHBI 10 KPOMKE (Kparo) u3aenus?
7. OOBSICHUTD, YEM PA3IUYAIOTCS O-KEJI€30, Y-XKEIe30 U O-kKeye30?
8. TloueMy mpu XOJOAHOM IUIaCTHUECKOW AedopMaruy BO3pacTaroT MPOYHOCTHBIE Xa-
paktepuctuku? Kak 310 siBIIeHHE Ha3bIBaeTcs? B Kakux ciaydasx 3TO SIBIIEHHE HEXe-
JaTeNbHO?
9. UYro 03HAuYAIOT TEPMHHBI JIeOPMANMOHHOE YIPOUYHEHHE, 3€PHOTPAHINYHOE YITPOYHE-
HUE, TUCIIEPCUOHHOE YIIPOUHEHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?
10. Tlosichuth rpaduueckn (GU3UIESCKHH CMBICT TIOHATHS «PAaBHOBECHAs TeMIlepaTrypa

KpucTaljindauuu (HHaBHCHI/Iﬂ)». Kakoe YCJIO0BUEC HCO6XOILI/IMO BBITTIOJIHUTD, YTOOBI
Ha4aJICA IMPOoNeCC KpHCTaHHI/ISaHI/II/I?
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI U

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouyHble CpeaCTBA

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24,

25.

26.

OOBSACHUTD, B YEM OTJIMYHE KPUBBIX OXJKACHUS KPUCTALTUYECKUX M aMOpP(HBIX
Ten? MOXKHO JIM MOJTy4UTh aMOP(HBIN METAIIT (METALTHYECKOE CTEKII0)?

[loueMy 3epHa 3aKpUCTAIIIM30BABLIETOCSI METAJUIMYECKOTO MaTepuaa He HMEIOT
T€OMETPUYECKU MPABUILHON (HOpPMBI?

Kakyto nenb npecnenyroT npu BBeICHHH B pacIulaB (KUAKUN MeTalll) MOAU(PHUKATO-
poB? IIpuBecTu mpuMepbl ACUCTBUS MOAN(PUKATOPOB.

OOBSACHHUTD, B KAKOH OTIIMBKE 3€pHO 3aKPUCTAILIM30BABIIETOCS MeTaia Oyaer 60ib-
11€: IPU Pa3IUBKE )KUJKOT0 METaJula B MecYaHyro GopMy MM B METAIIMUECKY0?

OOBACHUTD, K UEMY MOXKET IPUBECTU NEPErPEeB paciulaBa Mpej pa3IuBKOW €ro B
(hopMbI (M3TTOKHUIIBI)?

OOBACHUTD, 3a4€M IPOBOJAAT ONEPALMIO MOACTYKUBAHUS NP IMOJIYYEHUU OTIH-
BOK? Kak ee ocyiiecTBUTh

OOBSICHUTD, TIPU KaKOH Ie(opManui MOKHO HEOOpaTHMO U3MEHUTHL GopMy, pas-
Mephbl U CBOMCTBA MaTepuaja — yupyrou Win njaacTU4ecKoi?

OOBSACHUTH MOHATHE TEOPETHYECKAs IPOYHOCTh KpucTtama. Kak oHa nsmensercs
[PU U3MEHEHUH TNIOTHOCTH TUCIIOKAIMNA?

OOBACHUTD, YTO IPOUCXOAUT MPU (GOPMUPOBAHNUU TEKCTYPHI B 1€(POPMUPOBAHHOM
Matepuane?

3aueM TpeOyeTcs BOCCTaHABIMBATh IUIACTUYHOCTH XOJIOJAHOAE(POPMHUPOBAHHOTO
nucTa (KaauOpoBaHHOW 3arOTOBKH, BOJIOYEHOM mpoBosokn)? Kakoit 00paboTkoit 3To
MOJKHO cJienaTh?

OOBsACHUTD, KAKOE CBOMCTBO MaTepHaja XapakTepu3yeT TBepaocTb. Ha yem ocHo-
BBIBAIOTCSI METO/IbI U3MepeHus TBepaocTu? B uem ux orianune?

Kak npoBozdT ucnslTaHue Ha ynapHyo Bs3kocTs? Kakosa ero nens?

C Kako# 1eNnbIo MPOBOJIAT YCTAIIOCTHBIE UCTIBITAHUS?

Ha npumepe 1ByXKOMIIOHEHTHOM CHCTEMBI ITOKa3aTh, KaKyl0 HH(POPMAIIUIO MOKHO
MOJIYYUTh, OJIB3YSICh MPABUIIOM pblYara (IpaBUIOM OTPE3KOB).

CxemMaTu4yHO M300pa3UTh JUArpamMMmy ABOWHONM CHCTEMBI C OTCYTCTBHEM pacTBO-
puMocTH (C TOJHON PAcTBOPUMOCTBIO, C OFPaHUYEHHON PACTBOPUMOCTBIO) KOMIIO-
HEHTOB B TBEPJOM COCTOSIHMHM, JaTh XapaKTEPUCTUKY TOYEK, JUHUN quarpaMmmsl, Qa3
1 0e3BapUAHTHBIX IPEBPAIICHUN CUCTEMBI.

Paccuntarh OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBIIAIOIIUX CIUIaBa
MIPU KOMHATHOW TEMIIepaType U CXEMaTUYHO M300pa3uTh CTPYKTYPY CIUIaBa ABOWHOM
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI U

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouyHble CpeaCTBA

27.

28.

29.

30.

31.

32

33

CUCTEMBI C OTCYTCTBHUEM PaCTBOPUMOCTH (C IOJHOW PaCTBOPUMOCTBIO, C OTPaHUYEH-
HOM pacTBOPUMOCTBHIO) KOMIIOHEHTOB B TBEPJIOM COCTOSHUU.

Onumure oOpa3oBanue nepedypura. B kakux crjaBax oH 00pa3yeTcs, KaKOBBI
ycioBus ero obpaszoBanus? Kakoil neneOypuT Ha3pIBalOT IpeBpamieHHbM? Cxema-
TUYHO M300pa3uTh CTPYKTYPY JieeOypuTa pu KOMHATHOM TEMIIeparype.

Onumure obpazoBanue nepiauta. KakoBsl yciioBus o0pa3oBaHus U XapaKTEPUCTHU-
KU 3TOH CTPYKTYpbI? CXeMaTHUHO M300pa3uTh CTPYKTYPY HEpIUTa MPU KOMHATHOM
Temmeparype. KakoBbl pa3HOBUIHOCTU 3TON CTPYKTYphI?

HazoBute kpuTnueckue TOUKU CTajd U ux obo3HaueHue. Kak oHu omnpenensitorcs?
VYka3arh ux nojoxeHue Ha guarpamme Fe-C.

N300pa3uTh auarpaMmy COCTOSIHHS JKeJIe30 — KapOua jkenesa, ykazarh (assl BO
BceX 00JacTsIX IuarpaMMbl, pacCMOTPETh MPeBpalleHus B ciuiaBe, coaepsxamiem 0,01
(0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3biBaeTcsi? Paccuurarp ot-
HOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIOUIMX B 3TOM CILIaBE M CXeMaTH4-
HO U300pa3uTh €ro CTPYKTYpPY NpU KOMHATHOU TeMIrepaType.

OOBSACHUTD, YEM JHArpaMMa JKene30 — rpaduT OTIIHMYaeTCs OT TUarpaMMBbI JKeJIe30
— 1eMeHTHUT. M300pa3uTh cxeMaTUuHO CTPYKTYPhl CEpPBIX UYT'YHOB C pa3HON MeTa-
JMYECKOW OCHOBOH ((eppuTHOH, (HeppUTHO-NIEPIUTHON, NEPIUTHOW) M C pa3HOU
dbopmoii TpadUTOBBIX BKIIOYEHUH (TIaCTHHYATOM, mAapoBUAHON). OOBACHUTH, KaK
MPOMCXOIUT Ipolecc rpaduTH3aLUU U GOPMUPOBAHUS CTPYKTYPHI B 3TUX CIUIaBaX.

. Pacin¢poBate Mapku cTany, yKazaB COJEpiKaHHE yriepoja, BUJ U COAEp KaHUE Jie-

TUPYHOIIHUX 3JICMCHTOB, KA4Y€CTBO, HA3HAYCHUC U IPUMCPHBIC CBOICTBA.

. Pacumdposare Mapky ceporo (JIMTEHHOTO, BBICOKOIPOYHOI'0, KOBKOT0) YyryHa, yKa-

3aB €TI0 CTPYKTYPY U YCIIOBUSA IMOJTYUCHUSA

34. Ha3oBUTEe KpPUTHUYECKHE TOYKH CTAIM M WX oOo3HadeHue. Kak OHU ompemenstorcs?

35

36
37

38

Vka3aTh UX MOJ0KEHUE Ha AuarpamMmme Fe-C.

. Kakoli aycTeHUT 1 Imo4yeMy Ha3bIBAIOT MEPEOXJIaXKACHHbIM? Kak onpenenuTs CTeneHb

€ro NepeoXIaKICHU?

. [Iouemy B 3aKaJICHHOW CTaJM BCET/1a IPUCYTCTBYET OCTATOYHBIN ayCTECHUT?
. Kak MOXHO HcIIos1b30BaTh Ha MPAaKTUKE M30TEPMHUUECKHUE AUarpamMMbl pacraja rnepe-

OXJIQKJIEHHOTO ayCTEHUTA?

. Kak m3mMensarcs cBoiicTBa cranu IpHU YBCIUYCHUHN CKOPOCTU OXJIAXKICHUSA B IICPIINT-

HOM HHTepBasie? OObSICHUTD, TOUeMY?
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CTpyKTypHBI

HJIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS OrneHoUHBIE CPEACTBA
KOMIIETEHIINH

39. BeiOpath Hambosiee TUCHEPCHYIO CTPYKTYPHYIO COCTaBIISIONIYIO, (hOPMHUPYIOIIYIOCS
npu 11 y3noHHOM pacrajie NepeoxXIaXAEHHOro ayCTCHUTA.

40. Yto 0011ero u B 4eM OTIMYHUS B CTPYKTypax MepIUT, COPOUT U TPOOCTUT?

41. OOBSCHUTB, IIOYEMY MAPTEHCUT MMEET BBICOKYIO TBEPAOCTb. 3a4eM CTallb CO CTPYK-
Typoi MapTeHCUTA HAJ0 OABEPraTh OTIIYCKY?

42. OOBsICHUTB, B KaKOH cTamu OyneT BbILIE€ TBEPAOCTh IPU 3aKajKe: B CTalu 45 wiu
30XTC?

43. OOBSICHUTB, Y KaKkoll ctanu OyaeT 6osblie MPOKATUBAEMOCTb — YIIIEPOAUCTON UM Jie-
rupoBaHHON? 3aueM HEOOXOAMMO 3HATh IPOKAIMBAEMOCTh CTaJIN?

44. Kak BbIOpaTh CKOPOCTb OXJ@XKICHUS IPU 3aKaJKe Ul MOJy4eHHsS MapTEHCUTHOU
CTPYKTYPBHI 110 BCEMY CEUCHHUIO U3 ?

45. 151 KaKkoW cTajii — T09BTETOMAHOM MM 3a3BTEKTOMIHONW — HY)KHO IPUMEHSTh HEoJ-
Hyto 3akanky? [losicHuTs, ucnons3ys quarpammy Fe-C.

46. CpaBHHUTE CBOMCTBA cTay ¢ OEMHUTHON CTPYKTYPOH U MapTEHCUTHOH CTPYKTYpOH, ¢
OEMHUTHOMN U TPOOCTUTHOM CTPYKTYpol. OOBIACHUTE pa3INYUSL.

47. IloueMy npu OTIYCKE 3aKaJICHHOHN CTajy BIOMPAIOT pa3IMyHbIE TEMIIepaTyphl Harpe-
Ba?

48. Kakas cranp mocie yinyduleHus OyneT uMeTh 0osiee BBICOKYK TBEPIOCTb: CTalb 45
uu ctanb 30XT'C, ecnu OTIyCK MPOBOIUIIN TIPU OAHOM U TOH ke Temrieparype?

49. TloueMy pexxXyIIuii HHCTPYMEHT U3 YIIIEPOIUCTON CTaIH MOABEPIralOT HU3KOMY OTITyC-
ka. Kakas Oyzer cTpykTypa U CBOWCTBa TaKOrO MHCTpyMEHTa?

50. B ueM ocHOBHas OCOOEHHOCTb M NPEUMYIIECTBA TEPMOMEXAHUYECKOH 0O0pabOTKU
cranu?

51. C kakoii 11eJIbI0 HaChIIIAIOT MOBEPXHOCTh HU3KOYTJIEPOIUCTOM CTaIN yriepoaom?

Brmanets |- ppodeccuoHanbHbIM S3HIKOM B 0GIACTH IIpuMepHbie MpakTHYeCcKHe 3aJaHUs /ISl IK3aMeHa MO0 PelleHUI0 3a1a4 U3 Mpo-

MaTCpraAJIOBCACHUS

— HNPAKTHYCCKUMH HAaBBIKAMU HCIIOJIb30Ba-
HUs OCHOBHBIX MCTOAOB HMCCIICOAOBAHUA B 00-
JJaCTU MaTCpUaIOBEACHU,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MMPUMCHCHUA MaTCPUATTOBECACHUA

— HaBbIKaMHM OICHKH TCXHOJIOTHYCCKHUX H

(peccuonanbHoii odacTu:

1.
2.

w

Kak npoBectn Makpoananu3? KakoBbl €ero meiu, MeTo b1 ?

Kakum MeTo/10M MOXKHO MCCIIEIOBATh paCIpEACIICHHE CEPhI B CIUTKE (OTIUBKE, 3aro-
TOBKE)?

Kak npoBecTu rirybokoe TpaBieHHe ctaibHOro obpasia. Kakossl ero memu?

KakuM MeTo/10M MOKHO BBISIBUT IMOPBI, TPEIIMHBI, PAKOBUHBI, KPYITHBIE HEMETAIUIH-
YEeCKUE BKIIIOYCHHSI B OTJIMBKE (CITUTKE, OTIMBKE, ITOKOBKE, Ipokarte)?

[Ipu makpoaHanu3e CIUTKA BBISBIIEH JMKBAIMOHHBIN KBaApaT (MOycaodHas JINKBa-
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI U

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouyHble CpeaCTBA

CIy’)KeOHBIX Ka4ecTB MaTepuaioB IyTeM
KOMIUIEKCHOTO aHaJIu3a WX CTPYKTYpbl H
CBOWMCTB, a TaKXKe pe3ylIbTaToB (UHKO-
XUMHYECKUX, KOPPO3UOHHBIX U APYIUX HC-
MBITAaHUH

~

10.

11.

12.

13.

14.

15.

16.

IUs1, 0OCeBasi MOPUCTOCTh, CKBOPEYHUK, KAMHEBUIHBIN U3JI0M, (JIOKEHBI, MU(EPHBII
u3JI0M, paccioeHue). OObSICHUTh IPUUMHBI MOSIBICHUS ITOr0O J1e(eKTa U BO3MOKHBIE
CTIOCOOBI €ro UcnpaBieHus (IPEAOTBPAIICHNU).

Kak oTIM4MTh yCTalOCTHBIM M3JIOM OT HpOuYMX BHUJOB M3yioMa? KakoBbl NMpUUMHBI
IIPOSABJICHUS TAKOT'O U3ji0Ma?

Kak oTnnuuTh BsI3KOE pa3pylieHue OT Xpynkoro?

Kak mpoBecT MHUKpPOCKONMUYECKOE MCCIIEJOBAHUE METAUIMYECKOro marepuana’? Yro
MO’KHO BBISIBUTB C [IOMOUIbIO TAKOTO MCCIIEJOBAHUSA?

Kak M0xHO NOBIIMATH HA BEIMYMHY 3€pHA NpU KpucTamuizauuu Meramia? Kakue me-
PBI MOYKHO MPEUIOKUTH JJIS1 TOr0, 4TOOBI 00ECIIEUUTh MOJIyYeHHE MEJIKOTO 3epHa IpU
KpUCTAJIIIN3aluu?

OOBACHUTD, B YEM pa3IMuUe MEXAY XOJIOJAHOM M ropsuei IulacTHUecKon aedopma-
ussmMu? [logemy mpu XOJIOMHOH IIaCTHYECKOM nedopMaIuu HaOIk0aaeTCs YIpoIHe-
HUE MEeTaJl1a, a IPU ropsiueii 3Toro He MPOUCXOAUT?

Kak BOCCTaHOBUTH TUIACTHYHOCTH XOJOIHOAE(POPMHUPOBAHHOTO JIMCTA (KaTMOpOBaH-
HOW  3aroTOBKH, BOJIOYeHOW mpoBojiokH)? Kak  OCyIIecTBUTH  Omepanuio
PEKPUCTAIUIM3ALMOHHOTO OTXKHra?

Kak onpenenuts npeaen ynpyroctu (mpeaen TeKy4ecT, Ipeaes IPOUYHOCTH, OTHOCH-
TENbHOE YIJIMHEHHE, OTHOCUTEIBHOE CYKEHUE, TBEPIOCTh, YAPHYIO BSI3KOCTh) MaTe-
puana?

Kak ompenenuTh OTHOCHTENBHOE KOIMYECTBO (a3 (CTPYKTYpPHBIX COCTaBIISIOLIUX )
IIPU 33JJaHHOM Temmeparype B 1BOIHbIX crutaBax? [losicHUTh rpaduueck.

[Ipn kakux ycloBHSIX B METAJUIMUECKUX CIJIaBaX MOXKET 00pa3oBaTh TBEp.bIil pac-
TBOp 3aMeIlleHus (TBEpAbIi pacTBOp BHEAPEHUS, XUMUYECKOE COEMHEHHE, MEXaHU-
yeckas cMech KOoMmIoHeHTOB)? Kak BeIrsasaT obmactu 3THX (a3 Ha auarpammax
COCTOSIHUS?

CxemMaTHYHO M300pa3uTh KPUBYIO OXJIAXKJIEHUS M CTPYKTYpY JIIOOOro cruiaBa JBYX-
KOMIIOHEHTHOM cHCTeMBbl (C OTCYTCTBHEM PAaCTBOPHUMOCTH, C IOJHOH pacTBOPHUMO-
CTBIO, C OTPAaHMYCHHON PAaCTBOPHUMOCTHIO KOMIIOHEHTOB B TBEPJOM COCTOSIHHH) TIPH
KOMHATHOM Temreparype.

CxeMaTnuHO M300pa3uTh CTPYKTYPY JIFOOOTO CIIJIaBa JBYXKOMIIOHEHTHOW CHCTEMBI
IIpU KOMHATHOM TeMIIepaTrype, pacCuuTaB OTHOCUTEIbHOE KOJUYECTBO CTPYKTYPHBIX
COCTaBJISIOLIHUX.
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI U

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouyHble CpeaCTBA

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

[Ipr MUKPOCKONIMYECKOM HCCIECIOBAHUU B CIUIaBe HAOIIOMAIOTCS 3epHa ¢eppura u
HeOouplIoe KoumdecTBO LeMeHTuTa. Kak HasbiBaeTcs Takoil ciuiaB? KakoBbl ero
CBOMCTBA U 00J1aCTH IPUMEHEHUS?

IIpy MUKpPOCKONMYECKOM MCCIEIOBAHUU B CILIaBe HAOIIOAAIOTCA 3epHa ¢eppura u
nepaut. Kak Ha3piBaeTcs Takoil ciiaB? KakoBbl €ro cBOWCTBAa M KaK OHM 3aBUCAT OT
kosnuyectBa nepnura? KakoBbl 061acTi NIpUMEHEHUs ATUX 11J1aBOB?

[Tp1 MUKPOCKONIMYECKOM HCCIIEIOBAaHUM B CIUIaBe HaOmoar0Tca nepiaut. Kak Hazbl-
BaeTcs Takoi cruiaB? KakoBbl pasHOBUJIHOCTH TaKOM CTPYKTYpbl M pa3ivuusi B UX
cBoiicTBax?

[Ip1 MUKpPOCKOIIMYECKOM HCCIIEIOBaHUU B CIJIaBE HAOIIOAAIOTCA MEPIUT U CeTKa 1ie-
MEHTHUTa 10 rpanunaM 3epeH. Kak Ha3piBaetcs Takoil ciiaB? KakoBsl ero cBoiicTBa u
o0J1acTi puMeHeHus ?

[Ipy MHKpPOCKOIMYECKOM MCCIEAOBaHUMU B CIUlaBe HabOiropaercs jeaeOyput. Kak
Ha3bIBaeTcs Takol criaB? KakoBbl ero cBoiCTBa U 00J1aCTH IPUMEHEHUs?

[Ipn MHMKPOCKONMYECKOM HCCIEAOBAHUU B CIUIaBE HAOJIONAIOTCA 3€pHaA (epputa U
BKJItOUeHUs rpaduta. Kak HazpiBaercs Takue criaBbl? KakoBbl pa3HOBHIHOCTH CILIa-
BOB C TAKUMH CTPYKTYPHBIMU COCTaBJISIOIIUMU, KAKOBBI pa3INyus B UX CBOMCTBaX?
IIpy MUKpPOCKOMMYECKOM HCCIEOBaHUM B CIUIaBe HaOJIOJAr0TCs 3epHa (eppura,
NepiauT U BKItoueHus rpadguta. Kak HazpiBaeTcst Takue criaBbl? KakoBbl pa3HOBUI-
HOCTH CIUIaBOB C TAKUMHU CTPYKTYPHBIMHM COCTaBJISAIOIIMMM, KAKOBBI Pa3inyus B UX
cBoiicTBax?

ITpy MUKPOCKOMMYECKOM HCCIIEI0OBaHUM B CIUIaBE HAOIIONAIOTCS MEPIUT U BKIIIOYeE-
Hus rpadura. Kak Ha3piBaercs Takue ciuiaBbl? KakoBbl pa3HOBHAHOCTH CILIABOB C Ta-
KMMH CTPYKTYPHBIMH COCTaBJISIFOIIIMMHM, KAKOBBI PAa3JINYMUs B UX CBOMCTBaxX?

Kak waerTudunupoBars B CTaIM BHAMAHIITETTOBYIO CTPYKTYpy? Ilpm kakux ycio-
BUSIX OHA MOKET 00pa30BaThCs M Kak 3TO MOBIUSET HA CBOMCTBA CTANU?

[Ipu kakux yCIOBUSIX B CTaJIM MOXKET 00pa3oBaThcs MepechieHHbIn dhepput? Kak o
MOBJIMSIET HA CBOMCTBa cTanu. Kak npenoTBpaTuth ero oopazoanue?

TaKOIr'o 4YyTryHa U €ro cCBoMcTBa?

OOBsACHUTD, KaK BbIOpAaTh COJAEpKAHUE YIIIEPOAa B CTAU JJIsl U3TOTOBJICHUS JETalN
MaIlWH, KOHCTPYKIUU WM COOPYKEHUS.

OOBsACHUTD, KaK BEIOpPATh COJIEpKAHUE YIIIEPOAa B CTANIM JJIsl U3TOTOBJICHUS PEXyIlle-
ro (IITaMIOBOr0) HHCTPYMEHTA.
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI U

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouyHble CpeaCTBA

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.
40.
41.
42.
43.
44,
45.

46.
47.

48.

Kak 1mo cTpyKTypHOMY HpHU3HAKy MOXKHO ONPEAETHUTH CTaib (OeNblii 4yryH, Cephli
YyI'yH, [I0OJJOBUHYATHIM YyT'yH, KeJle30 TEXHUYECKON YUCTOTHI)?

OOBSACHUTD, MOKHO JIM UCIOJIB30BaTh OENBbI YYI'yH B Kau€CTBE KOHCTPYKIIHOHHOTO
MaTepuaa.

OOBSACHUTH IPEUMYIIIECTBA CEPOr0 UYT'YHA [0 CPABHEHHUIO CO CTAJIBIO.

OOBACHUTH, MOKHO JIM UCIOJIBb30BaTh OEJbI YYyI'yH B KaueCTBE KOHCTPYKIMOHHOIO
Matepuana?

OOBsacHUTD, Kakas (opMma rpadura B MEHbILICH cTeNeHHn OociaaliseT MeTaluIMYECKYIO
ocHoBY uyryHa? Kak momy4uts Takyto Gopmy rpaduta B OTIUBKE?

Kak nosyuuTh OTIMBKY CO CTPYKTYpOW KOBKOro 4yryHa? KakoBbl pa3HOBHIHOCTH
CTPYKTYpbI TAaKOI'O YyI'yHa U €ro cBoicTBa?

[Touemy He MPOUCXOAMUT YHPOUHEHHs CTalU IMPU Tropsdel IiacTuyeckoi nedopma-
uuu ripu 1050 °C?

[Touemy nedopmarus ceunua (Tt = 327 °C) npu KOMHaTHOM TemrepaType sSBIseT-
cs Topsiueit jedopmanmeii?

[Ipu pexkpucTaNIn3alluOHHOM OT)KUI€ XOJIOAHOKATaHOM JIeHTh! K3 ctanu O8km oxJa-
xneHue B uHTeppaie temneparyp 680 — 370 °C Bexnyt ¢ mainoi ckopocthio. [Touemy
9TO HEOOX0IUMO?

HazHauuTh pexuM peKpUCTAIUIM3ALMOHHOTO OTKHUra JUIsl HUKOYTJIEPOAUCTON XOJIO -
HOKATaHOW JIMCTOBOW CTaJIH.

Kak onpenenstor CKJIOHHOCTbB CTalIM K pOCTY 3€pHA IIpU Harpese?

HazHauuTh pexuM MOIHOTO OTXKUTA I CTAJIM Mapku 45.

HaznauuTh pexum HOpManu3aluu AJis CTajld Mapku 45.

BriOpath TepMuueckyto o0paboTKy Ui UCTIPaBJIEHUS BUIMAHIITETTOBON CTPYKTYpPHI
B CTaJIbHOMN OTJIMBKE.

BriOpath TepMudeckyo oO0paOOTKy AJIsl UCHpPABIEHUSI KPYIMHO3EPHUCTON CTPYKTYpHI
rOpsYEKATaHOW CTaJIH.

BriOparh 3akanounyio cpeay, 00ecCHeyMBaroIlyl0 HAaUOONBLIYIO MPOKAJIMBAEMOCTb
YIJIEPOIUCTOMN CTaJH.

BriOpath 3aKkago4uHyIo Cpeay Ul 3aKallKi JETHPOBAHHOM yriIepoJucToi cTanu.
BriOpaThe pexxuM OTITyCKa 3aKaJeHHOH cTanu, oOecredrBaronfii COXpaHEeHHEe BBICO-
KOU TBEPAOCTH.

BribpaTe pexum oTmycka 3akajJeHHOW CTayd, 00eCHeurBaIOIIUN BBICOKHE YNIpyTue
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CTpyKTypHBI
AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpeICTBA

KOMIICTCHI U

CBOICTBa

49. BeiOpaTh pexuM OTITyCcKa 3aKaJIeHHOM CTalld, 00ecreunBaloIfil coueTaHle BhICOKON
MIPOYHOCTH, TBEPAOCTH, IUIACTUYHOCTH U YJAPHOU BSI3KOCTH.

50. Cranp 45 Obuta MOJBEprHYTa HArpeBy MOJ 3aKaiky Ao temmeparypsl 740 u 840 °C.
Kakoii pesxxuM HarpeBa BbIOpaH MPaBUIBHO U TOYEMY?

51. Cranp Y10 Obuta moaBeprayTa HarpeBy IoJ 3akaiky 1o temrepatypbl 740 u 900 °C.
Kaxkoit pexxum HarpeBa BbIOpaH MPaBUIILHO U TIOYEMY?
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[TpomexxyrouHast arTecTanus no aucHuminHe «MarepuanoBeeHue» BKIIOYAeT TEOPeTH-
YeCKHE BOIPOCHI, MIO3BOJIAIONINE OIICHUTh YPOBEHb YCBOCHHs 00OyUYalOMIMMUCS 3HAHUU, U TIpaK-
THYECKHE 3a[aHusl, BBIBIAIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHHH M BIAJICHUH U MPOBO-
ouTes B popMe SK3aMeHa.

MeTtoauyeckue peKOMeHAAINH /sl IOATOTOBKH K JK3aMeHYy:

OK3aMeH SBIJIAETCS HEOThEMJIEMON 4YacThi0 y4eOHOro Ipolecca M NpU3BaH 3aKpEeNnuTh U
YIOPSI0YUTH 3HAHUS 00Y4aIOLIerocs, OTYyYSHHbIC Ha 3aHATUSAX U CAMOCTOSTEIHHO.

Cpaun sK3aMeHa MIpeAlecTByeT paboTa 00ydarolmerocs: Ha JEKIUOHHBIX, Ja0OpaTOPHbBIX
3aHATHUSIX U CAMOCTOATEIbHAs padoTa M0 N3YUYEHHUIO NIPEAMETA U CIa4l KOHTPOJIbHBIX padoT.

[TonroroBka K 3K3aMEHY OCYILECTBISETCSI HA OCHOBAHMHM METOJIUYECKUX PEKOMEHIALUN
[0 JUCLMILIMHE U CIIHCKAa BOIPOCOB U3Y4aeMOM TUCLUIUIMHBI, KOHCIIEKTOB JIEKIHH, y4eOHUKOB
U Y4eOHbIX T0COOUH, HayUHBIX cTaTel, MH(POPMALIUU Cpeibl HHTEPHET.

DK3aMeH NpPOBOAUTCS IO OuieTaM, OXBaThIBAIOLIUM Bech NpoHJeHHbIM Mmatepuan. [lo
OKOHYAaHUHU OTBETAa 3K3aMEHATOp MOXKET 3aJaThb 00Yy4aroleMycCsl JOMOJIHUTENIbHbBIE U YTOUHSIO-
e Bompockl. Ha moAroToBky K OTBETY IO BoIpocam Omiera o0ydaromemycs aaercs 30 MUHYT
C MOMEHTA MOJIY4YEHUsl UM OuiieTa.

DK3aMeH M0 JaHHOH JWCIHUILIMHE TPOBOAUTCS B YCTHOH (hOopMe 10 dK3aMeHAIIHOHHBIM O1-
JeTaM, KKl U3 KOTOPBIX BKJIIOYAET 2 TEOPETHMYECKHUX BOIPOCA U OJHO MPAKTUYECKOE 3a/a-
HUE.

PesynbpraThl 5K3aMeHa OOBABIAIOTCS OOydarolieMycs IOCJIE€ OKOHYaHUS OTBETa B JICHb
clauu.

Kpurepun onenkmn:

— Ha OLICHKY «OTJIMYHO» — 00yJaromuiics JeMOHCTPUPYET BBICOKUN ypOBEHb C(HOpMHPO-
BAaHHOCTH KOMIIETEHI[N, BCECTOPOHHEE, CUCTEMAaTHUECKOe U IIyOOKOe 3HaHHe y4eOHOro mare-
puana, cBOOOJHO BBHINOJIHSET MPaKTUYECKHE 3a/1aHUs, CBOOOJHO ONEPUPYET 3HAHUSIMH, YMEHU-
SMH, IPUMEHSET UX B CUTYaLUAX NOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «XOpOLI0» — 00ydYaroluiics 1eMOHCTPUPYET CPEIHUN ypOBEHb CHOPMHUPO-
BaHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHMsI, YMEHHUS OCBOEHBI, HO JOIYCKAKOTCSl HE3HAYUTEI b-
Hble OIIMOKM, HETOYHOCTH, 3aTPYIHEHUS MPH aHATUTUYECKUX ONEpalUsiX, IepeHOCce 3HAHUI U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIHH.

— Ha OIICHKY «YJOBJIETBOPHUTEJbHO» — OOyYalOLIUIiCs JEMOHCTPUPYET MOPOTOBBI ypo-
BEHb C(OPMHUPOBAHHOCTH KOMIIETCHIMN: B XOJ€ KOHTPOJIBHBIX MEpOINPHUITUN JOMYCKaIOTCS
OIIMOKH, MPOSIBJIAETCS OTCYTCTBUE OTAENbHBIX 3HAHUI, YMEHMH, HaBBIKOB, 00yJaroIuiics uc-
IIBITHIBAET 3HAUUTENbHBIE 3aTPYAHEHUS IIPU ONEPUPOBAHUU 3HAHUSAMHU M YMEHUSMHM IIPU UX IIe-
peHoce Ha HOBbIE CUTYAllUH.

— Ha OLICHKY «HeY/0BJeTBOPUTEIbHO» — 00YyJaloUIHiics JeMOHCTPUPYET 3HAHUS HE 00-
nee 20% TeopeTHYecKOoro mMarepuana, JOMYCKaeT CYIIECTBEHHbIE OUIMOKH, HE MOXKET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 33]1a4.



8 YueOHo-MeTOIMYecKoe U HHPOPMALIMOHHOE o0ecriedeHre THCIUIIIMHBI

a) OcHoBHAas JMTEpaTypa:

1. Tpounkuii, b. C. Martepuanosenenue : yaeobnoe nocobue / b. C. Tpounkuii, A. JI. Maii-
takoB. — KemepoBo : KemI'Y, 2015. — 379 ¢. — ISBN 978-5-89289-891-1. — Tekcr : amek-
TPOHHBI // Jlanp : AJIEKTPOHHO-OMOTMOTeYHAS cucrema. — URL:
https://e.lanbook.com/book/72026 (mxara obpamienus: 07.04.2020). — Pexum gocTyma: i aBTO-
pU3. NOJIB30BATENICH.

2. 3emckos, H0.I1. MarepuanoBenenue : yueoHoe mocodue / FO.I1. 3emckoB. — CaHKT-
[TerepOypr : Jlanwp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — TekcT : aneKTpoHHbIH //
Jlanp : snekTpoHHO-OMOIMOTeuHas cucrema. — URL: https://e.lanbook.com/book/113910 (mara
oOpatenus: 12.02.2020). — Pexxum poctyna: Ji aBTOpU3. M10JIb30BATEIEH.

3. CanynoB, C.B. Marepuanosenenue : yueOnoe nocodbue / C.B. CanyHoB. — 2-¢ u3.,
ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2015. — 208 ¢. — ISBN 978-5-8114-1793-3. —
Texcr: oanektpoHHbldi / Jlamb :  3JEKTpoHHO-OmMOMMoTeyHass  cucrema. —  URL:

https://e.lanbook.com/book/56171 (nara obpamenus: 12.02.2020). — Pexxum qocTyma: i aBTO-
pH3. MOJIB30BATEIEH.

0) lonoiHUTE IbHAS JINTEPaTypa:

1. MengeneBa, C.B. MatepuaioBeienrne : HeMETAUIMYECKUE MaTepUalbl : yueOHoe
nocobue / C.B. Mensenesa, O.11. Mam3ypuna. — Mocksa : MUCUC, 2012. — 73 c. — ISBN
978-5-87623-590-9. — TekcT : anmekTpoHHbIH // JIaHb : 3IEKTPOHHO-OUOIHOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/book/117166 (nara oOpamenus: 12.02.2020). — Pexxum nocryna:
JUIsL aBTOPHU3. MOJIb30BATEIEH.

2. Hukynun, C.A. MarepuanoBezieHre u TepMuyeckasi oopadoTka : yueOHoe nmocobue
/ C.A. Hukynun, B.1O. Typununa. — 2-e u3j., nepepad. u gon. — Mocksa : MUCHUC, 2013. —
171 c. — ISBN 978-5-87623-688-3. — Tekcr : snexkTpoHHbIH / JlaHb : 3JIE€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/117179 (mata oOpamieHus:
12.02.2020). — Pesxum gocTyma: AJ1s aBTOPH3. MOIb30BaTeNei.

B) MeToanueckue yKazaHus:

1. MomnoukoBa O.C., Ememtomun A.H., Ilerpouenko E.B. Marepuanosenenue [Tekct]:
IpakTUKyM. - Marautoropck: M3n-Bo Marauroropck. roc. tex. yu-ta um. I'.11. Hocosa, 2019. -
63 c.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:
IlepeyeHb NpOrpaMMHOro odecrnevYeHust

Haumenosanne 10 Ne norosopa Cpoxk neicTBUS TUTIEH3UI
MS Windows 7 -1227-18 ot 08.10.2018 11.10.2021
Professional (as kmaccos)
MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHO
7Zip CBOOOHO pacIpoCcTpaHsIeMoe OeccpouHo
110
FAR Manager CBOOOHO pacIpoCcTpaHsIeMoe 0eccpouHo
110

HNHTepHeT-pecypcesl

OnekTpoHHas 0a3a TMEPUOAMYECKUX H3TaHUN

East View Information Services, OO0 «MIBUC» https://dlib.eastview.com/
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https://e.lanbook.com/book/72026
https://e.lanbook.com/book/113910
https://e.lanbook.com/book/56171
https://e.lanbook.com/book/117166
https://e.lanbook.com/book/117179
https://dlib.eastview.com/

HammmonansHas
aHAJIUTAYECKAsT CHCTEMA —
Hayuynoro nutuposanus (PUHII)

nH(OpMaIMOHHO-
Poccuiickuii uHIEKC

URL:
https://elibrary.ru/project risc.asp

ITouckoBas CUCTEMA
(Google Scholar)

AxanemMus

Google URL: https://scholar.google.ru/

HNudopmanmonnas cucrema - EquHoe OKHO J10-
cTyna K mHOOPMAIMOHHBIM pecypcam

URL: http://window.edu.ru/

®enepalibHOE TOCYAAPCTBEHHOE
yupexjenue «PenepaibHbIi MHCTUTYT MPOMBIII-

JIEHHOU COOCTBEHHOCTU)

OIOIKETHOE
URL: http://www1.fips.ru/

Poccuiickass T'ocynapctBenHass OubOnmoTexa.

https://www.rsl.ru/ru/4readers/catalo

Karanoru ques/
DJIeKTpOHHBIE pecypchl  Oubmuorekn MITY http://magtu.ru:8085/marcweb2/Defa
um. .. HocoBa ult.asp

9 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUUIINHBI

MaTepI/IaJILHO-TeXHI/I‘leCKOS obecneyenne JUCHUITIIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayJuTopun

Y4eOHble ayTUTOPUU JUIsL MPOBe-
JEHUS 3aHATUN JIEKIIMOHHOIO THUIIA
Y TIPAKTUYECKUX 3aHITHI

MynbTHMeAUIHBIE CPENICTBA XPAaHEHUS, MEpeadd U Ipe/-
CTaBJIeHHs y4eOHOH nH(pOopMaIu

YueOHast ayTUTOpHUs JJIs IPOBE/IE-
HUS JTa0OPaTOPHBIX paboT

O6opynoBaHue il IPUTOTOBIIEHUS HLTU(HOB (OTPE3HbIE,
UM (oBaTbHBIC U MOJTHPOBABHEIC KPYTH; 000PYI0BaHHE
JUISL TpABJICHHS ITH(OB).

Y4eOHast ayTuTOpus JJIsk IPOBEIe-
HUS 1a00paTOPHBIX PaboT

1. MamuHbl yHUBEpCalbHbIE UCIIBITATEIbHBIE HA PACTSIKe-
HUE, CKaTHE, CKPyUUBaHUE.

2. MepuTenbHbI HHCTPYMEHT.

3. IIpubopsl 111 n3MepeHus: TBepAOCTH o MeToaaM bpu-
Hesus U Pokserua.

4. MuxkpoTBepaomep.

VY4ueOHast ayTuTOpHst JUIs IPOBEIe-
HUS 1a00paTOPHBIX PaboT

1. ITeun Tepmudeckue

2. YcTaHOBKa IIA3MEHHOM 3aKaJIKU

3. ITpuGops! 17151 U3MEPEHUs TBEPAOCTH 110 MeToay Pokser-
na

VYyueOHast ayTuTOpHst JUIs IPOBEIe-
HUS 1a00paTOPHBIX PaboT

1. Meramnorpadguueckue mukpockonsl Heopor, METAM
32M

2. VHBepTHPOBAaHHBIN METAILTYPTHIECKUNA MUKPOCKOIT
Meiji Techno IM 7200

3. KommbroTepHbIe CHCTEMBI aHAN3a H300paKeHUH
SIAMS-600 u Thixomet Pro.

4. Muxkpockornst MUM-7.

5. Konnekuuu MUKpO- 1 Makpouuin(oB yriaepoJucThiX U
JIETUPOBAHHBIX CTAJIEH U CIUIABOB.

6. Anb00MBI MUKPOCTPYKTYP.

VY4eOHble ayIUTOpUU JJsl TPYIIIO-
BbIX M MHAWBHYAJbHBIX KOHCYJIb-
Talui, TEKYIIero KOHTPOIs U
IIPOMEXKYTOUHOM aTTeCTalu!

JHocka, 3akoHO/MaTeNbHAsE, HOPMAaTHUBHAS U TEXHUYECKAs J10-
kymeHTanus, @OChI, y4eOHO-MeTOAMYECKas JOKYMEHTa-
s

ITomemeHnus 11 cCaMOCTOSITENEHON
paboThl 00yUarOIIUXCS

[TepconanbHble KoMIIbIOTEPHI ¢ TakeToM MS Office, BbIxo-
JoM B MIHTEpHET M ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(pOpMa-
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https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp

Tun u Ha3BaHUE ayAUTOPUU OcHalleHne ayauTopun

IIMOHHO-00Pa30BaTeNbHYIO CPEy YHUBEPCUTETA

Cremnaxku JUisl XpaHeHHs y4eOHO-HATJISIIHBIX ITOCOOHMA W
y4eOHO-METOINYESCKON JOKYMEHTAIMH, TIPUOOPOB ISl BBI-
MTOJTHEHHMS JTAOOPATOPHBIX PabOT.

WHCTpyMEHTBI I peMOHTA J1A00paTOPHOTo 000pyIOBaAHUS

[ToMemienue A XpaHEHUsI U TPO-
(UITAKTUYECKOTO  OOCITYKUBaHHS
y4eOHOT0 000pyIOBaHHS

33




