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1 Lean ocBoOeHHUsT TUCHUIINHBI

[lenssmMu ocBoeHMs AMCUHUILUIMHBI «MarepuanoBeeHue» sBisgercss (GopMupoBaHue y 00y-
YAIOIIMXCS MPEACTABICHUN M HABBIKOB MO BHIOOPY MaTepHAlIOB JUIs 3aJlaHHBIX YCIOBHU JKC-
IUTyaTaluy ¢ y4eTOM TpeOOBaHUM TEXHOJOTMYHOCTH, SJKOHOMHUUYHOCTH, HaJIe)KHOCTH, J0JIFOBEY-
HOCTH M3J1eTMH ¥ 0€30MaCHOCTH JUIsl OKPY)KAIOLIECH CpeIbl.

2 MecTo AMCHUILUIMHBI B CTPYKType 00pa3oBaTe/bHOW NPOrpaMMbl NOATOTOBKH
O0akaJsiaBpa

Hucnurnnuna b1.B.05 «MatepuanoBenenue» sBisieTcsl JUCHUIUIMHOM, BXOIAIIEH B Bapua-
TUBHYIO 4acTh O6510Kka 1 006pa3zoBaTesIbHON IPOrPaMMBbI.

JucuurumHa u3ydaercs Ha 3 Kypce, MOITOMY sl €€ M3ydeHHs] HeoOXOIUMBl 3HAHUS,
c(hOpMUpPOBAHHBIE B Pe3ybTaTe U3YUCHUS JUCHUILIUH «XuMus», «Duszmnkay, «duznueckas Xu-
musy, «Temnodusukay.

3HaHUS U YyMEHUS 00y4aroluXcs, MOMy4YeHHbIe IPU W3YYCHUU AUCLIMILIUHBI OyAyT HEoO0-
XOJIMMBl UM TpU JajbHEHIIEM M3y4YE€HUU TaKUX JAUCLUHUIUIMH, Kak «Meramryprudeckasl TEIio-
TEeXHHKa», «MeTobl HCCleJOBaHNN MaTepHallOB U MPOIECCOBY, «MeToIbl KOHTPOJISI U aHaIHn3a
BellecTBy», «OCHOBbI TEXHUYECKOIO TBOpUECTBaY, «JIluteliHoe npous3BoacTBo», «IIpon3BoacTBo
deppocmnaBoBy», «OCHOBBI MPOKATHOTO MPOU3BOJCTBA», MPAKTUKU U TOJTOTOBKH BBITYCKHOM
KBaJIM(PUKALIMOHHOW pabOThI.

3 Komnerenuun oOyyamomerocsi, ¢opmupyemMbie B pe3yJbTare OCBOCHHS
AUCHUILIMHBI M IJIAHUPYeMbIe pPe3yJibTaThl 00yYeHusl

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

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUs

KOMIICTCHIIN N

MMK-12 — cnoco0HOCTHIO OCYIECTBJISATH BHIOOP MaTepHAJIOB JJs H3/1eJIHii pa3JIMYHOro Ha-
3HAYEHMS C YYeTOM IKCILUTYaTAIIMOHHBIX TPeOOBAHMI M OXPAHbI OKPYKaIOLIel cpeabl

3Harb — OCHOBHBIE ONIPENIECTCHUS U MTOHATUS MaTepPUATIOBEICHHUS;

— OCHOBHBIE METO/bI UCCIIEAOBAHU, UCIIOIb3YEMBIX B MAaTEpUATIOBEACHUN;

— CYIIHOCTh M 3aKOHOMEPHOCTH IMPOIIECCOB MPU KPUCTATUIM3AINH, AedopMa-
1IMU, HarpeBe 1e(OPMUPOBAHHBIX METAILJIOB,;

— CYIIHOCTh W 3aKOHOMEPHOCTU (Pa30BBIX M CTPYKTYPHBIX IMpPEBpAIICHUIN B
CIUlaBaXx HpH TEPMHUYECKOM, TEPMO-MEXAaHMYECKOM U XUMHUKO-TEPMUYECKOM
BO3JCHUCTBHSX;

— BIUSHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MATEpUAJIOB U UX U3-
MEHEHUS O] BIMSIHUEM yCIOBHUI MPOU3BOICTBA, OOPAOOTKHU ¥ IKCILTyaTalluH;
OCHOBHBIC THUIIBI KOHCTPYKIHMOHHBIX W HHCTPYMCHTAJIBHBIX MaTCpHUaAJIOB JJIA
W3JIeTNIA Pa3IMYHOTO Ha3HAYCHHS C YUYETOM JKCILTyaTallnOHHBIX TPeOOBaHUM U
OXPaHbI OKPYKAIOIIEH CPEbI

YmeTb — QHAJIM3HUPOBATh JAHHBIE O CTPYKTYpE U CBOMCTBAX, TEXHOJOTHYECKUX IIPO-
1eccax MpPOM3BOJICTBA, 0OPAOOTKH U MOJU(HKAIIMKA MaTEpUAIIOB U MOKPHITUN
IIPUMEHNTEBHO K PEIICHHIO IOCTABIICHHBIX 33/1a4;

— BbIOMpATh MaTepuan A U3TOTOBJICHUS JeTalel U U3AeIHi NPUMEHUTENb-
HO K PEIICHHUIO TOCTABJICHHBIX 33]1a4

— mpuoOpeTaTh 3HaHUS B 00JIACTH MaTepUAIOBEICHUS;

MPUMEHATh MaTEpUATIOBEIYECKIE 3HAHUS B TPOPECCUOHATLHON AESATEIbHOCTH;
HCIIOJIB30BATh UX HA MEKAUCLUIUIMHADHOM YPOBHE




Bnanets

— TpodeCCHOHAIBHBIM S3BIKOM B 00JIaCTH MaTepUATIOBEICHUS;

— HNPaKTHYCCKHUMHU HABBIKAMH HCIIOJIB30BaHUSA OCHOBHBLIX MCTOAOB HCCIIEOO-
BaHMs B 00JIacTH MaTCpraIOBCACHUSA,

— BO3MO’KHOCTHIO MEKIUCIUILUIMHAPHOIO IPUMEHEHHUSI MaTEpUaIOBEICHUS;
HABbIKAMU OIICHKU TEXHOJIOTMYECKUX U CIY)KEOHBIX KaueCTB MaTepUANIOB ITy-
TEM KOMIIJIEKCHOTO aHaINU3a UX CTPYKTYpbl U CBOWCTB, a TaKXe Pe3yJbTaTOB
(U3HKO-XMMHUYECKHUX, KOPPO3UOHHBIX U IPYTUX UCTIBITAHUI




4 CTpyKTYypa U Cco/iepKaHMe TN CHUILTUHbI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABISIET 9 3a4eTHBIE eAMHUIBI 324 akaj. yaca, B TOM YHUCIIE!

— KOHTaKTHas pabora — 23,8 akan. yaca:

—aynutopHas — 18 akaj. 4acos,
— BHeayauTopHas — 5,8 akaj. 4yaca;

— camocTosATeNbHas padora — 282,8 akan. yaca,

— TOJArOTOBKA K 3Kk3aMeny — 17,4 akan. yaca

1
AynuropHas s g =§
KOHTaKTHas paboTa = O R
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1. BeneHue. 3 2 - - 35,7 |[loaroToBka K JICKIIMOHHBIM W Jia-| 3amuTa JadopaTopHou pa- | [IK-12-
Marepuanosenenue. Krnaccudukamus wma- OOpaTOpHBIM  3aHATHUSIM,  KOH- 0O0THI, 38
TepuanoB. OCHOBHBIE CBOWCTBAa Marepua- TPOJIbHOM pabore. KOHTpOJIbHast paboTa
70B. CBs3b MEXYy CTPYKTYpPOHl U CBOMCT- CamocrosiTenpHas npopaboTKa
BaMH MaTepuanoB. MeToJlbl HCCIIeI0BaHUS Mmarepuana no temam: Kiaccudu-
CTPYKTYPHI. Kanuss MmatepuanoB. (OCHOBHEIE
CBOMCTBAa MarepuanoB. Meronabl
WCCIICIOBAHHSI CTPYKTYPHI.
2. ATOMHO-KpHCTAIJIMYECKOE CTpOeHue Me-| 3 2 221 | - 35,7 |[loaroroBka K JIGKIMOHHBIM M Ja-| 3amuTa JabopaTopHoii pa- | [IK-12-
TAJIJIOB. OOpaTOpHBIM  3aHATHUSIM,  KOH- 0O0THI, 38
OcHoBHbIE TUNBI CBsA3ed. Buawl kpucran- TPOJIbHOM pabore. KOHTpOJIbHast paboTa
noB. Kpucramnuyeckas pemerka. Ilomu- CamocTosiTenbHast npopaboTka
MoppusM. Anmzorpornusa. Jledekrsr kpu- MaTepuana 1no temam: OCHOBHBIE
CTAUINYECKOTO  CTpPOEHHs. MexaHu3Mbl TUIIBI CBsI3eM. Buabl KpucTamuios.
mddyzun. Kpucramnmmueckass pemerka. [lo-
aumopdusMm. Anuzorpornus. [le-
(eKThl KPUCTAJUIMYECKOTO CTpoe-
Hust. Mexanusmbl 1uddys3un.
3. Kpucramnmmsauus pacruiaBoB Tepmonu-| 3 2 2 - 34,7 |[loaroroBka K JIGKIMOHHBIM M Ja-| 3amuTa JabopaTopHoii pa- | [1K-12-
HAMHYECKOE  YCIIOBHS  KPHUCTAJUTH3AINH. O0OpaTOpHBIM  3aHATHSM,  KOH- 0O0THI, 3y6
MexaHu3M  KpUCTAJUIM3ALMM  METaJUIOB. TPOJIbHOM paboTe. KOHTpOJIbHast paboTa
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Camorpou3BoibHasi U HECaAMOIPOU3BOJIb- CamocTosTenbHas popaboTKa
Has KpucTayumm3auus. MoaudunupoBaHue. MaTepuaina mno temam: Kpucrammu-
HennputHast kpucramnuzanus. CrpoeHue 3alus pacIulaBoB. YIpyras U Iuia-
ciutka. Jledpopmanus meraminoB. MexaHu- cruueckas gedopmarms. Mexa-
YeCKHUEe CBOUCTBA. HU3M jaedopmanuu. M3meHenue
VYhopyras u Tmuactuyeckas Jedopmanusi. CTPYKTYPbl M CBOWCTB IOJIUKPH-
Mexanusm  nedopmanuu.  V3meHeHue CTAJUIMYECKOI0 MeTajula MpHu Je-
CTPYKTYpbl W CBOWCTB IOJIMKPHCTAJLTHYEC- ¢dopmanmu. VI3MEHEHHE CTPYKTY-
CKOro Merayia npu aedopmarnuu. M3mene- pbl M CBOWCTB INpU HarpeBe Je-
HUE CTPYKTYpPHI U CBOWCTB IPH HArpeBe Jie- ¢dopmupoBanHoro Metamia. Mc-
¢dopmupoBaHHOr0 Mertaia. McnbeltaHus IBITAaHUSI MEXaHUYECKUX CBOMCTB.
MEXaHWYECKHX CBOMCTB.
4. JlnarpaMMbl COCTOSIHUS, TUIBI CTPYKTYp| 3 2 4 - 34,7 |[loarotoBKa K JIGKIMOHHBIM M Ja-| 3amuTa JadopaTopHoii 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 CILIABBI.
@opMHpOBaHUE CTPYKTYPHI CTAIEH U YyTy-
HOB B PaBHOBECHOM cocTostHuu. Kiaccudu-
Kalusi, MapKUpOBKa, CBOMCTBA U NpPHUMEHE-
HUE JISTUPOBAHHBIX CTAJICH.

@opMHpOBaHNE HEPABHOBECHBIX CTPYKTYD.
@da30BbIE IIPEBPAILLCHUS B KEJIE30YyIJIEPO-
JUCTBIX CIIaBax IPH HarpeBe M OXJaxJe-
HUH.

Koncrpyknmonnele cramm. HMHCTpyMeH-
TaJbHBIE CTANU U cIUiaBbl. CTalN U CILIABbI
C 0COObIMH (U3MYECKHMU M XMMHYECKUMU

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

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

HEPaBHOBCCHBIX
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CBOWCTBaMHU YIJIEpOAUCTBIX CIUIaBaX IpU Ha-
I'PEBE U OXJIAKICHUH.
ITonroToBka K JIEKIIMOHHBIM M Jia-
OOpaTOpHBIM  3aHSTHUSIM,  KOH-
TPOJIbHOM paboTe.
5. MapkupoBka, CBOWCTBa M TpUMEHEHHE| 3 - - 2 142 |CamocrosTenbHas npopabotka|  KonTpompHas pabora 11K-12-
CIJIABOB LIBETHBIX METAJIIIOB Marepuaiga o treMam: MapKupoB- 3y6
AnroMHUHUE W €ro criaBbl. MenHble cruia- Ka, CBOMCTBA U IIPUMEHEHUE CILIA-
Bbl. CIlJIaBbI TUTAHA. BOB LIBETHBIX METAJIJIOB
Hemeramnnueckue MaTepuansl. AmomMuHuil U ero cmiasbl. Men-
Hble cryaBbl. CIIaBbl TUTAHA.
HeMmeramueckue MaTepuasl.
[TonroroBka K KOHTPOJIBHOM pabo-
T€.
HToro mo tucuuijimHe 3 8 82N 2 282,8 |IloarotoBka k 3k3ameny — 17,4 9K3aMeH MK-12-
yac. 3yB




5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

B mponecce npenonaBanus AUCHUILUIMHBL «MaTepuaioBeileHIe» IPUMEHSIOTCS Tpaluiu-
OHHAasl 1 MOJ1yJIbHO-KOMITIETEHTHOCTHASI TEXHOJIOTHH.

Jlekuuu MpoxoJAT Kak B TPaJAULMOHHONW (opme, Tak U B (opMe JIEKIUH-KOHCYIbTAlUH,
I7Ie TEOPETUUECKUI MaTepua 3apaHee BBIJACTCS CTYACHTaM Ui CaMOCTOSITENIbHOTO U3yYCHHS,
JUIs TIOATOTOBKU BOIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLHUs MPOXOAMUT IO THUILy BONPOCHI-
OTBETHI-IUCKYyCCHA. JIEKIIMM YHUTAIOTCS C MCIOJIb30BaHUEM MYJIbTHMEIHIHOTO 000pYIOBaHMS,
IPE3EHTAllMOHHBIX MaTEPHUAJIOB.

JIeKIIMOHHBIN MaTepual 3aKpervisieTcs B X0/1e 1abopaTopHBIX padoT, HA KOTOPBIX BBINOJI-
HSIOTCS TPYIIIOBbIE MJIM MHIUBUAYaIbHBIC 3aJJaHUs 110 IpoiieHHoH TeMe. [lpu npoBenenun na-
0OpaTOPHBIX 3aHATHI UCHOJIB3YETCS] METO/I KOHTEKCTHOTO 00y4YeHHsI, KOTOPBIH MO3BOJISIET YCBO-
UTh MaTepuaJl IyTeM BBISBICHUS CBSI3€H MEX/1y KOHKPETHBIM 3HAaHUEM U €ro NPUMEHEHHEM.

[Tpu BhIMOTHEHUHU TAOOPATOPHBIX PAOOT UCHOIB3YETCS] TEXHOJIOTUS KOJUIEKTUBHOTO B3au-
MoJecTBUSA. 3aHATHUS IPOBOJATCS B BUJE JIAOOPATOPHOTO aHAN3a U HKCIEPUMEHTA, IIPU ITOM
CTYACHTHI pabOTalOT COBMECTHO C MOCJIEIYIONMM TPYNIIOBBIM aHAIH30M MOJYYCHHBIX PE3Yilb-
taToB. Hanpumep, CTpyKTypy CIUIaBOB ONpeaeiseT KaXIblid CTYJEHT NpU U3y4eHHH 3KCIIepu-
MEHTaJIbHBIX 00pAa3IoB, a aHAIN3 MOJYYSHHBIX PE3YJIbTATOB M0 CAMHUYHBIM ITOKA3aTENSIM, BbI-
HOJTHEHHBIX OTAEIbHBIMH CTYJEHTaMU, IPOBOIUTCS IPYIIIOBBIM METOOM.

B ydebHOM mporecce HCIONB3YIOTCS aKTUBHBIE W MHTEPAKTHBHBIE (DOPMBI MPOBEIACHUS
3aHATUH (KOMIBIOTEpHBIE CUMYJISILIMY, Pa300p KOHKPETHBIX CUTYAlMii) B COYETaHUM C BHEAyAH-
TOpHOU paboTOl ¢ 1eNbl0 GOPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB 00YyYaro-
IIUXCSL.

CamocrosTenpHas padoTa 00y4YaromUXCsl CTUMYJIUPYET K CAMOCTOSITETIbHOM MpopadoTKe
TEM, BBIIOJIHEHUS] UHIAMBUIYAIbHbIX 33JaHUH, B Ipollecce MOANOTOBKH K Ja0OpaTOpHBIM pabo-
TaM, KOHTPOJIFHBIM pab0OTaM U UTOTOBOM aTTECTAIIHH.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEILHOM padoThl 00y4ar0IMIMXCs

Ilepeuenb BONpPOCOB /1J1s1 CAMOKOHTPOJISI U NOATOTOBKH K IK3aMeHY
Tema 1. CTpoeHue u cBoiicTBa MaTepuaJioB. MeToAbI HCCJIEI0OBAHUS

Uto uzyuaer maTepuaioBeieHue?
[IpuBenuTe mpuMepbI BIUSHUS CTPYKTYPhI Ha CBOMCTBA MaTepHaa.
Ha3zoBuTe BUIbI CBOKWCTB MaTepUaIIOB.
Kakwue cBoiicTBa Ha3biBatoT pusznyeckumu? [IpuBenute npumepsl CBONCTB.

5. Kakwue cBoiicTBa Ha3bpIBalOT MexaHW4YecKMMH? Ha30BHTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

6. Kakwue cBOICTBa Ha3BIBAIOT XUMHUYECKUMHU? UTO Takoe XMMHUYECKask aKTHBHOCTh U X M-
MUYecKasi CTOMKOCTb?

7. Kakwue cBoiicTBa Ha3bIBAIOT TeXHONOrHYeckuMu? [lepedncinre n3BeCTHHIE BaM.

8. Uro xapakTepu3yloT JuTeiHble cBoiicTBa? Ha30BUTE OCHOBHBIE U3 HUX.

9. Kakue cBoiicTBa XapaKTepH3yIOT MOHATHS: 00pabaTHIBAEMOCTh JaBieHHEM, o0pada-
THIBAEMOCTh PE3aHHUEM, CBAPUBAEMOCTh?

10. HazoBuTe OCHOBHBIE TPYIIIBI MATEPHAJIOB U IAlTE UM KPATKYIO XapaKTePUCTUKY

11. Ha xakue KJacchl ¥ 10 KaKUM MPU3HAKAM JENIAT METALIbI?

12. Kaxue MeTayutbl Ha3bIBAIOT YEPHBIC METAJITBI?

13. Kakue MeTamisl OTHOCAT K 1[BeTHBIM? Ha30BHUTE OCHOBHBIE T'PYMIIBI I[BETHBIX METal-

NS

JIOB.
14. B yem npeumyniecTBa YEpPHbIX METAIIIOB?
15. KaxkoBBI JOCTOMHCTBA IBETHHIX METAJLIOB?
16. KakoBbI 1OCTOMHCTBA HEMETAJUIMUECKUX MaTepuasioB? I ie uX mpUMEHSIOT?
17. Kakue marepuaisl Ha3bIBatOT TutacTMaccamu? Kak oHM moapa3aensroTcs?



18.
19.
20.
21.
22.

Yro Takoe KOMIIO3UTHBIE MaTepuanbl? KakoBbl MX IpenMylInecTna’?

Jst 9ero HeOOXO0IMMO UCCIIEIOBATh CTPYKTYPY MaTEPHAIIOB?

Kak nogpasnensercst cTpykTypa B 3aBUCUMOCTH OT pa3Mepa €€ 3JIEMEHTOB?

Uto Ha3bIBalOT TOHKOM CTpyKTypoir? Kak ona nzyyaercs?

Uto Ha3bIBalOT MUKPOCTPYKTYypoii? Kak oHa uzyuaercs? [laiiTe xapakTepuUCTUKY MUK-

POCKOIIMYECKOMY METOAY UCCIICAOBaHUA MCTAJLJIIOB.

23.

Uro Ha3biBaloT MakpocTpykrypoi? Kak ona m3ydaerca? OxapakTepusylWTe Makpo-

CKOITMYCCKHE METOJbI aHaJIn3a MCTAJIJIOB.

24,

JaiiTe XapakTEepUCTUKY 3JIEKTPOHHO-MHKPOCKOMMYECKUM METOAaM HCCIIEIOBAHUS

MCTAJJIOB.

25.

NS

JaiiTe XapakTepHCTUKY TU(PPAKINOHHBIM METOAAM UCCIIEIOBAaHHS METALIOB.
Tema 2. ATOMHO-KpPHUCTAJUINYECKOE CTPOCHHE METAVIOB

UeM oTnHUAOTCA KPUCTAJUIMYECKHUE Tela OT aMOP(HBIX Ten?

Kakue marepuasnsl Ha3bIBalOT KPUCTALIMYECKUMU?

Kakue marepuainsl Ha3bIBatOT aMOp(HBIMU?

YeMm 00BsACHSAETCS 3aKOHOMEPHOE YIOPSAJOYEHHOE PACIIONOKEHHE aTOMOB B KpHCTaJl-

JUYECKOM perieTke?

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

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

Kaxkue Tumel cBsi3u CylneCcTBYOT?
Ha3zoBute ocHOBHBIE cBOiicTBa MeTaisioB. UeM 0OBSACHAIOTCS 0coOble CBOMCTBA Me-

UTto Ha3bIBAIOT KPUCTATUINYECKOMN peIIeTKON?

Yro Ha3pIBAIOT JaJbHUM IIOPSAIKOM B MaTepuae?

Uro Takoe snemeHTapHas siueiika? Kakumu napameTpaMu oHa ONKMCHIBAETCS?
Kakue TuIbl KpuCcTaNIMYeCKUX PEIETOK BaM U3BECTHBI? OXapaKkTepu3yuTe nx.
Urto Ha3bIBAIOT KOOPAUHALMOHHBIM YUCIOM?

[ToueMy KpucTaININYECKUE PELIETKH METAJIOB Ha3bIBAOT INIOTHOYIIAKOBAHHBIMU?
B uem cymnocTh nomumopduzma? Uto takoe monmmopdHOe mpeBpaiieHue?

Yro Takoe annzorponus? Kakosa npuunHa aHU30TpOnIUn?

[ToueMy MOHOKpPUCTAILIIBI SIBJISIFOTCSI aHU30TPOITHBIMU MaTepuagamMu?

[ToueMy NONMKPUCTATUNINYECKUE MATEPHAIIBI SIBJISIFOTCSI KBA3UM30TPOITHBIMU?
[Touemy amopdHbI€ TeNa ABIASIOTCA UCTUHHO U30TPOITHBIMU?

Yro Ha3bIBaIOT JeQeKTaMu KPUCTAIIMYECKOTO CTPOCHUS?

Kak knaccuuuupyroT HecoBepIIeHCTBA KPUCTAINIMYECKOTO CTPOEHUS?
OxapakTepu3yiTe ToueuHble JePEeKThl KPUCTATMYECKOTO CTPOEHHUS.

Kakyto ponp urpatot ToueuHblie JeeKThl B KpUCTANIMYECKUX MaTepuanax?

Kakue HecoBepLIEHCTBA KPUCTAIIIMYECKOIO CTPOEHMS Ha3bIBAIOT JIMHEWHBIMM U T1O-

yemy? Kakue ObIBatOT nucioxanuu’?

23.
24.
25.

1.

KakoBa ponb nucrnokanuii B kpucramiax?
Uto Ha3bpIBaOT rPaHUIIAMHU 3€pEH, TPAaHULIAMU Cy03epeH?
Kakyro ponb UrparoT rpaHHIIbl 3epeH B KpUcTasuiax?

Tema 3. Kpucranausanus pacnjiapoB

OOBscHUTE IMPUHIOUIIUAIIBHOC OTJIMYUC KPUBBIX OXJIAXKIACHUA IIPpU 3aTBCPACBAHUU

KPUCTAIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

2.
3.

KakoB ¢usuueckuit cmbicn Temmepatypst To?
[Touemy [u1 Hayana KpUCTAJUIM3ALUU HEOOXOAUMO MEPEOXJIAXKIECHHE KUIKOTO Me-

TaJjla HIKE TEMIIEPATYpPbl pABHOBECHS?

4.

KIeHUA?

5.

Kaxkoii nponecc Ha3pIBalOT nepeoxiaxacHueM? UTo Ha3bIBAIOT CTENEHBIO MEPEeoxJyia-

KakoB MexaHu3M KpUCTAITA3AUN?
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6. Kak nmpoucxoaur poct KpuctamioB?

7. Uewm 3aBepuiaeTcs MpoIecC KPUCTALIU3AINH?

8.  Kak BnusieT CKOpOCTh OXJIXKICHHUS MPU KPUCTAIM3AIMK Ha CTETIEHb IepPeoXIIax/ie-
HuA?

9. Kakumu QaxTopamu onpenensieTcsi BO3MOXKHAsi CTENEHb NEPEOXJIaXKICHUS KHUIKOTO
MeTajula HUKe TeMIepaTypbl KpUCTaJUIM3alun?

10. Kak MOXHO TIOTyYUTh aMOPQPHBIA METAILI?

11. Yrto MOKeT MOCIyKUTb 3apOJbILIEM IIPU HECAMOIIPOU3BOIBHON KpUCTAIUIU3ALIUN?

12. Tlouemy npu OYeHb MAJIOW U OYEHB OOJIBILION CTENEHH MEPEOXIIAKICHUS KPUCTAILIH-
3anus noaasiusercs?

13. Yro nazpiBaroT obnactsamu OmmkHero mopsaka? Kakyio poiib OHH HTparoT Ipu KpH-
cTayun3anuu?

14. Kak npoucxoauT TOMOIE€HHOE 3apokKAeHue? UTO MOXKET CIyKUTh 3apOAbILIEM IIPU
CaMOIPOM3BOJILHON KpHCTAILIU3AMN?

15. Kakoii 3apozpbiin Ha3bIBalOT KpuTHueckuM? Kak MeHseTcs ero pazmep ¢ yBeJIMUYEHU-
€M CTENeHU NePeoXIaXAeHUs?

16. Ha3zoBuTte mapameTpsl KPHUCTAILTU3AIIH.

17. Kak BiuseT cTeneHb NepeoxJIax/1eHusl Ha YUCIIO LIEHTPOB KPUCTAUIM3ALUM U JINHE -
HYIO CKOPOCTb POCTa 3apO/IbILIEH.

18. Yem xapaxrepusyercs rereporeHHoe 3apoxxaeHue? [louemy oHo 3HepreTuuyecku 0o-
JIEE BBITOJHO, YEM FOMOT€HHOE?

19. Kakyto poJib UrparoT MpuMecH MpH KpUCTaJUIU3aLUU?

20. UYro Ha3pIBAIOT MOAUDUIIMPOBAHUEM TTPU KPUCTAIUIA3ALNHU?

21. Kaxue Mepbl MOXKHO IIPEUIOKUTH Ui TOTO, YTOOBI 00€CHEUNTh MOTYyYEHUE MEIKOrO
3epHa MPU KPUCTATUIU3AIUU?

22. Kaxoii kpuctania Ha3bIBalOT JeHIpUTHBIM? IloyeMy mpu 3aTBeplieBaHUM MeTalja
KPUCTAJIJIBI PACTyT B BUJIE€ J€HIPUTOB?

23. Kakue kpucrananueckue 30HbI MOTYT (JOPMHUPOBATHCS B CIUTKE?

24. Tlouemy Ha TIOBEPXHOCTH CIUTKA OOpa3yercsi 30Ha MEJNKHX PaBHOOCHBIX KpPHUCTAJI-
J0B?

25. Yto Ha3BIBAIOT CTOJOYATHIMHA KPUCTAITIAMU?

26. 3aueM NPOBOASAT ONEPALUIO MOJICTYKUBAHUS TPU MOTYYEHUH OTINBOK?

27. Tlouemy martepuan GopMbl (M3JI0KHUIIBI) BIMSET HA BEIIMYMHY 3€pHA 3aKPUCTaIUIH-
30BaBILIErocs MeTaya?

28. Yto Ha3bpIBarOT ycaakoi? UTo Ha3pIBAIOT yCaJ09HON pakoBuHOW? [louemy oHa oOpa-

3yercs’?

29. UTto HaA3BIBAIOT IIJIOCKOCTSIMH CKOJIbXKEHUS? UTO Takoe TJaBHBIE IJIOCKOCTH
CKOJIbXKEHUA?

30. KakoB MexaHu3Mm miactudeckoi aedopmaruu?

31. B yem paznuume Mexny CKONBXKEHHEM U JABOWHUKOBAHHUEM MPU TIACTUYECKOM
nedopmaruu?

32. KakoBa npudrHa MEXaHU4YeCKOTo HakIemna?

33. Kak mioTHOCTh IUCIIOKaMid BIMSET HAa MPOYHOCTHBIE CBOMCTBA?

34. Kak MeHsroTCs cBOMCTBA MeTalljIa MPH XOJIOJHON TUTacTUYEeCKOoi nedopMaruu?

35. Kax u3mensiercst ctpoeHre MeTtasuia py miacTuaeckon neopmarun?

36. Yro Takoe TekcTypa aedopmarmn?

37. UTto Ha3BIBAIOT BO3BPATOM IIPH HArpeBE X0J0HOAe(HOPMUPOBAHHOTO MeTasa?

38. Uro Ha3pIBaIOT MOJUTOHHU3AIMEH MPH HArpeBe XOoJI0IHOAe()OPMHPOBAHHOTO Me-
Taya?

39. UTto Takoe 3apoAbIIIN PEKPUCTAILTUZALIIH?

40. Urto Takoe TeMIiepaTypa peKpUCTaIIA3AIUIN ?

41. Kakue u3MeHeHus CTPYKTYpbl, HAOII0AaeMOi B ONTHYECKUI MUKPOCKOII, PO C-

XOIAT TPHU NEPBUYHON PEKPHUCTATIM3ALINM?
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42. KakoBa Temneparypa peKpucTauIn3alMi YUCTHIX METAIIIOB?

43. B dem pazHuiia Mmexay nepBUYHON U BTOPUYHON PEKPUCTAILTAZALNUN?

44, B 4yem otnmumne cobuparenbHO 1 BTOPUYHON PEKPUCTAITU3AINH?

45, Kak MeHsI0TCSl CBOMCTBA X0J0JHOAE(POPMHUPOBAHHOIO METa/lla IIPU PEKPUCTAII-
au3anun?

46. KakoBa poib peKpUCTaIIIN3allMOHHOIO OTKUra?

47. B 4em paznuune MexIy XOIOAHOM U TopsAYei TIacTHUeCKon Aedopmanusimu?

Tema 4. ®a3oBble U CTPYKTYPHbIE NPeBPALIeHUs] B IBYXKOMIIOHEHTHBIX MeTaJINYe-
CKHX CHCTeMax

ook wdE

o N

10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

23.
24.

25.
26.
27.

28.
29.
30.

31.
32.

33.

Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CUCTEMa CILIaBOB?

Cdopmynupyiite npasuio ['u60ca. [IpuBenure npumMepsl €ro UCIOJIb30BaAHUS.

JaiiTe onpenenenne NOHATHIO [uarpamma coctossHus. Kakoe coctosiHue oHa oTpaxkaer?
Tumb! pa3 B METAIUIMYECKUX CHCTEMAX.

Cdopmynupyiite npaBuio pelyara (0Tpe3koB). i 4ero oHO UCHOJb3YeTCs?
CxemaTtn4HO M300pa3UTh OCHOBHBIC (PAa30BbIE IUArpamMMbl ABOWHBIX CHCTEM W JaTh HX
XapaKTEPUCTHKY.

Jatp xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPALICHUN CHCTEMBI.

CxeMaTu4yHO U300pa3uTh KPUBYIO OXJIAKICHUS JTF000r0 CIUIaBa CUCTEMBI.

CxemMaTH4HO U300pa3uTh CTPYKTYpPY JIFOOOr0 CIIaBa CUCTEMbI IIPU KOMHATHOM TeMIiepa-
Type.

Paccuntarh oTHOCHTENBHOE KOJIMUYECTBO CTPYKTYPHBIX COCTaBJISIOLIMX B CIJIaBE U CXe-
MaTUYHO U300pa3UTh €ro CTPYKTYpY IpU KOMHATHON TeMIlepaTrype.

JlaiiTe xapakTepuCTUKy KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTuky eppura.

JlaliTe XapaKTEpUCTUKY ayCTEHUTA.

Yro takoe rpaput?

Urto Takoe 11IeMEHTUT?

Kakoe nmpesparmienne npoucxonut Ha nuaun ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
HasoBute nuHUIO, IO KOTOPOM BBIAEIAETCS NEPBUUYHBIA [IEMEHTUT, BTOPUYHBIN 1IEMEH-
THUT, TPETUUHBINA LIEMEHTHUT, (EPPUT U3 ayCTEHUTA.

HazoBute n1HNIO TEPUTEKTHUECKOTO, IBTEKTUYECKOTO, IBTEKTOUIHOTO MPEBpAILlEHUH.
Ha3zoBute TMHUM TOITUMOPQHBIX TPEBPAILECHHI.

HazoBure kxpuTHueckue TOUKH CTaH.

Kakoii ¢peppuT Ha3bIBAIOT MEPECHIILIEHHBIM U TOYeMY?

OOBbsiCHUTE CTPYKTYpPY TEXHHUYECKOTO Kele3a, JT03BTEKTOUHOM, 3BTEKTOWJHOW, 3a3B-
TEKTOUJHOM CTaJIN.

Onummmre oOpazoBanue neaedyputa. Kakoit neneOyput Ha3pIBalOT MPEBpAIICHHBIM?
OOBscHUTE CTPYKTYPY O€JIOro JOIBTEKTHUECKOTO, IBTEKTHUYECKOTO, 3a9BTEKTHUYECKOTO
YYT'yHOB.

[Touemy Genblil UyryH HEe UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

Onummre oOpa3zoBaHUe ayCTEHUTO-TPAPUTOBON KOJIOHUH B CEPBIX UyT'yHaX.

Kakue criaBsl UMEIOT CTPYKTYpY, cocTosIyio u3 ¢eppura u nepiura? Kakue pasHo-
BUJHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

Kakwue crinaBel UMEIOT CTPYKTYPY, COCTOSILIYIO U3 NepauTa? Pa3HOBUIHOCTH MEPIIUTA.

B kakux craBax B CTpyKType HaOII0JaeTCsl BTOPUYHBIN LIEMEHTHUT?

Kakue crutaBbl UMEIOT CTPYKTYPY, COCTOAIIYI0 U3 (depputa u niementura? Kakue pazHo-
BUJHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

Kakue cTpykTypbl Ha3pIBatOT BUAMAHIUTETTOBBIMU?

Kakue criaBel UMEIOT CTPYKTYPY, cocTosmyio u3 (hepputa u rpadura? PasHOBHIHOCTH
TaKUX CTPYKTYp?

Kaxkas popma rpadura B MEHBIIICH CTEIEHH OCIA0ISIET METATHYSCKYIO OCHOBY UyryHa?
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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.
72.

Kakue crimaBel UMEIOT CTPYKTYPY, COCTOSIIIYIO U3 mepiauTa u rpadura? PasHoBuaHOCTH
TaKUX CTPYKTYp?

Kakoii crutaB Ha3bIBaIOT CEepbIM YYT'YHOM Ha (eppHTO-TiepinTHON ocHoBe? Kak B Hem
MIPOUCXOAUT 3BTEKTOUAHOE ITPEBpAICHHE?

VYKaxuTe CTPYKTYPHBIN IPU3HAK CTallM, OEJIOT0 YyryHa, Ceporo 4yyryHa.

[To kakuM pU3HAKAM KIACCUPUIIPYIOT CEphbIe UYTYHBI.

MapkupoBKka ¥ IpUMEHEHHE Ceporo (JUTEHHOr0) UyryHa.

MapkupoBKa U IPUMEHEHHUE BBICOKOIIPOYHOTO UYT'yHA.

MapkupoBKa 1 IPUMEHEHHE KOBKOI'O YyT'yHa.

Kakoii yyryH Ha3pIBatoT aHTUGPUKIIMOHHBIM? KakoBbl ero cBoiicta?

Kakoii uyryn HazpiBatoT oTOeneHHbIM? KakoBbl ycnoBus ()OPMHPOBAHHUS €TO CTPYKTY-
pBI?

Bimstnue yriepozaa v MOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.

[To xakuM npuU3HaKaM Ki1accuGUUUPYOT cTanu?

MapkupoBKka ¥ IpUMEHEHHUE YTIIePOIUCTON CTaIu OOBIKHOBEHHOTO KauecTBa.
MapkupoBKa U IPUMEHEHHE KaueCTBEHHON KOHCTPYKIIMOHHOM yII€pOJUCTOMN CTAIN.
MapkupoBKa U IPUMEHEHUE UHCTPYMEHTAIBHOU YIIE€pOJUCTOMN CTAIIU.

MapkupoBKka ¥ TpUMEHEHUE CTalu AJis (PaCOHHOTO JIUTHS.

MapkupoBKa 1 IPUMEHEHUE aBTOMATHOM CTaJIu.

Pactmmdpyiite u naiite xapakTepucTuky criaBy cienyromux mMapok: Ct Okxn, Ct 3cm, Ct
Sme, 10km, 35, 55, 80, 25J1, A12, A20, V7A, V12, CY 10, CU25, CH 30, B4 40, BY 60,
K4 35-12, K4 60-3.

Kak npoucxonut npeBpalieHus nepinTa B ayCTeHUT?

Yro takoe (hazoBas nepekpucTaIM3anus’?

Uto Takoe HacneACTBEHHOE 3epHO? JlelicTBUTENbHOE 3epHO?

Kak BiusieT pocT 3epHa Ha CBOWCTBA CTaJIN?

Uro coboil mpeacTaBigeT quarpaMmma H30T€pMUUECKOI0 pacnajia NepeoxiaxaeHHOTo ay-
creHuTa? Kakyro 3aBUCUMOCTh OHa MTOKA3bIBAET?

Kakoli aycTeHUT Ha3bIBalOT MEPEOXITAKICHHBIM?

Kak MeHsieTcs ycTOMYMBOCTD NEPEOXIIAKIEHHOIO ayCTEHUTA IIPU TOHWKEHUU TEMIIepa-
TypHbI IpeBpateHus?

OT 4ero 3aBUCHT XapakTep CTPYKTYPbI IPH U30TEPMUYECKOM IIPEBPALLEHUH [IEPEOXIIANK-
JIEHHOTO ayCcTeHUTa?

HazoBute TemmneparypHbie 00J1aCTH MPEBpAILEHHs TEPEOXIIaKICHHOTO ayCTEHUTA.

[Ipu xakom mpeBpareHuu ecth U Auddy3us xenesa, u quddysus yriepoaa?

[Tpu KakoM npeBpalleHu! 1MoaBiIeHa ToabKo Auddy3us xeneza?

[Tpu xakoM npeBpalieHuu nojaasieHa qudgys3us xenesa u yriaepoaa? Kakoe npespaiie-
Hul sBiseTcs 0e3nup y3noHHBIM?

KakoB MexaHU3M MEpIUTHOTO NPEeBPALEHNA?

Yro mpenctapiseT coboil mpoaykTsl 11 (y3HOHHOTO MPEeBpallleHHs] ayCTeHUTa B yrie-
poauctoi ctanu? UTo Takoe MEKIJIACTUHOYHOE PaCCTOIHUE?

Yro o01m1ero UMeIT CTPYKTYpHI MEPIIUT, COPOUT U TPOOCTUT? UTO UX OTIAMYAET APYT OT
apyra?

KakoB MexaHu3M 1 0COOEHHOCTH MaPTEHCUTHOT'O MPEBPAIICHNUS?

Yro nmpexacrasiser co0oil mpoaykTsl 0e3n1udPy3noHHOTO IpeBpalieHus ayCTeHUTa B yT-
JEpOAUCTON cTanu?

Yro npezacrasinsger co00i MapTeHCHUT B YIIIEPOAUCTOMN cTamun?

Yto Ha3bIBalOT KPUTUUYECKON CKOPOCTBIO 3aKaIKHU?

Kaxk conepxanue yriepo/ia BIMSET Ha CBOMCTBA CTAIM MPH 3aKaJIKe HA MApTEHCUT?
Kakoli aycTeHUT Ha3bIBatOT OCTATOYHBIM?

Kakoe u3 npeBpailieHuil Ha3pIBalOT IPOMEKYTOUHBIM?
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73. KakoB MexaHnu3M OEHHUTHOTO TIpeBpaIIeHUs?
74. Kakue CTpyKTypbl 00pa3yroTcsl Ipu OCHHUTHOM TpeBpamieHnu? Yem oHu paznuyaroTcs?

KakoBe! ux cBoiicTBa?

75. Kak nerupyromiye 3JeMEHTHI BIUSIOT Ha yCTOHYNBOCTD MEPEOXJIAKICHHOTO ayCTeHUTA?
76. Yto co0oii mpeaCTaBIAIOT TEPMOKUHETHYECKUE THArPAMMBI.
77. Kak MO>XHO MCIIOJIb30BaTh JHArpaMMBbI paciaja MepeoxIakKAeHHOT0 ayCTeHUTa?

78.

Tema 5. MapkupoBka, CBOiiCTBA M IPMMEHEHHE CIVIABOB IBETHLIX MeTaLlI0B. Heme-
TaJNINYeCKue MaTepuabl

1.

L

oo

OcHOBHBIE CIIJIaBbl HA OCHOBE MeAM (OpOH3bI U JIATYHHU), UX MapKUpPOBKa U MpPUMEHE-
HUE.

OcHOBHBIE CIUIaBbl HAa OCHOBE AJIIOMUHUSA (IepOpMHUpYyeMble, TEPMUUECKH HEYNpOU-
HSIEMbIE U YIIPOUHSEMBIE), UX MapKUPOBKA U IPUMEHEHHUE.

CBolicTBa ¥ IPUMEHEHHE CIIJIaBOB HA OCHOBE TUTAHA.

Kakwue cruraBel Ha3piBatoT 6ab0utamu? KakoBbl mpUHIUIBI UX co3maHus. [IpuBennte
IIPUMEPBI TAKUX CIUIABOB.

Kaxue marepuaiibl Ha3bIBalOT MOPOIIKOBBIE MaTepuanbl? Kak ux nonyvaror ?
Knaccudukanus, cBoiicTBa 1 NpUMEHEHNE KOMIO3ULIMOHHBIX MaTE€pPHUaOB.
Knaccugukanus, cBoiicTBa U NPUMEHEHHE OCHOBHBIX I'PYII HEMETAUIMYECKUX MaTe-
pHaJIoB.

BHeaynuTopHasi camocTosiTeJibHasi padoTa 00yJaronmxcs OCyIIECTBISIETCS B BUIE U3Y-
YEHUS! JIUTEPATyphl [0 COOTBETCTBYIOIIEMY pa3/iely ¢ MpopadOTKON MaTepuana mo TeMam Juc-
IIUTUIMHEL, TIPEICTaBIICHHBIM B pazjene 4.
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7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUA IPOMEKYTOYHOM aTTecTalluH

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

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 OIIPEJICIICHHUS W TIOHSTUSI MaTe-
pHATOBE/ICHHS;

— OCHOBHBIC METOJbI HCCIICJAOBAHUM, HC-
H0JIb3YEMbIX B MATCPHAJIOBEICHHH;

— CYIIHOCTh M 3aKOHOMEPHOCTHU IPOIIECCOB
Py KPUCTAJUIU3AINH, JePOpMaIiy, HarpeBe
neopMHUpPOBaHHBIX METAJLIOB,;

— CYIIHOCTh U 3aKOHOMEPHOCTH (Pa30BBIX U
CTPYKTYPHBIX MpPEBpAlIeHUIl B CIUIaBax NpU
TEPMHUYECKOM, TEPMO-MEXaHUYECKOM M XH-
MHKO-TEPMUYECKOM BO3JICHCTBUSIX;

— BJIMSHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha
CBOMCTBa MaTEpUAIOB U UX WU3MCHEHHS IO
BJIIMSIHUEM YCIIOBMH MPOM3BOJICTBA, 00paboT-
KU M KCILTyaTaliH;

— OCHOBHBIE THITBI KOHCTPYKIIHOHHBIX M MH-
CTPYMCHTAJILHBIX MAaTECPHAJIOB ISl W3JCIHUN
Pa3IMYHOTO HAa3HAYEHHS C YYETOM OSKCIUTya-
TAIlMOHHBIX TPEOOBAaHMH M OXPaHbI OKPY-
JKAIOLLEH Cpeabl

Ilepeyens TeopeTHYECKHX BONMPOCOB K IK3aMeEHY:

NOUTRWN

©

10.

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

21.

CrtpykTypa U cBOMCTBa MaTepuanoB. AMOp(pHOE U KPUCTAUIMYECKOE COCTOSHUE Ma-
Tepuana.

MeTopl U3y4eHUs CTPYKTYpPbl MaTepUaJIOB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEILIETOK METAJIOB.

[Momumopdusm. [TomumopdHbie mpeBpareHus.

JledeKTbl KpUCTAIUTMYECKOT'O CTPOEHUS.

AHUM30TpOnUS.

DHepreTu4ecKre YyCIOBHsA KpUCTAUIM3aluU. BiMsSHME CKOPOCTH OXJIAKICHHUS Ha
KPUCTAJIIIN3ALHUIO.

Mexann3m kpucraumsannu. [lapaMeTpsl KprucTauIM3ayy.

I'omorenHoe (camMoInpou3BOJILHOE) O00Opa3oBaHUE LIEHTPOB Kpuctamuimsanuu. Kpuru-
YECKHUU 3apOJIBILLL.

['eTeporenHoe (HecamMOINPOM3BOJIBLHOE) 00pa30BaHKUE IIEHTPOB KpHUCTALTU3auu. Mo-
TU(QULIIPOBAHHE.

JeHnputHas KpucTaJiA3anus.

Kpucrannuueckue 30HbI CIUTKA. Y cajka.

Bunrel nukBanuu.

Buner nedopmariuu. Mexanusm miacTudeckou qeopmanuu.

Haxnen npu mimactuyeckoit nepopmaryu. Poib qucnokanuii B ynpouHeHHH.
Pa3pymenue metamuios.

Mexannueckue cBoiicTBa MeTayljIoB. KOHCTpyKTHBHAs TPOYHOCTb.

MexaHnuyeckue XapakTepUCTUKU, ONpeieiieMble TPU UCTIBITAHUU Ha PACTSKEHHE.
TBepAoCTh U CIOCOOBI €€ OnpeeNeHH .

MexaHnyeckue XapakTEepUCTUKH, ONpeAessieMble MPH JTUHAMUYECKHX HCIBITaHUSIX
(ynapHas BA3KOCTb, TEMIEpaTypa XJIaJHOJIOMKOCTH).

OCHOBHBIE MOHSTHSI TEOPUHU CILJIABOB: KOMIIOHEHT, CIUIaB, cuctemMa, (asa. IIpaBuiio




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble 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 METAIIIMUECKUX CUCTEMAX.

[IpaBumno peruara (MpaBUIO OTPE3KOB).

OcHoBHBIE TUIIBI ABOWHBIX AuarpaMm. GopMUPOBaHHUE CTPYKTYPhI JBOMHBIX CILIABOB.
OBTeKTHUYECKOE IpeBpaleHue. [leputekTudyeckoe npeppaiieHue. IBTEKTOUHOE Mpe-
BpalllCHHUE.

XapakTepHucTUKa U BUJ MOJIHOM (hazoBoii auarpammsl Fe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

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

CBs13b MEX1y CTPYKTYPOW U CBOMCTBAMMU CEPBIX YYT'YHOB.

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

BnusiHue yriiepoja v NOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTAJIU.

Knaccugukanus, MapKupOBKa U MPUMEHEHHUE YIIIEPOAMCTHIX cTaneil (0OBIKHOBEHHO-
r'0 Ka4eCTBa, KAYECTBEHHOW KOHCTPYKIIMOHHOMN, HHCTPYMEHTAJIbHOM).

IIpeBpalieHus npu HarpeBe CTaiu.

Poct 3epHa aycTeHuTa npu Harpese.

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

[IpeBpalieHusi Ipu HENPEPHIBHOM OXJAXKIACHUM CTadd. TepMOKMHETHYECKHE [ua-
IpaMMBbI pacrazia NepeoxJIaXJIeHHOTO ayCTEHUTA.

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

[IpeBparenus npu Harpese (IIPH OTIYCKE) 3aKaJIEHHOM CTajH.

Knaccugukarus, MapkupoBka M TNPHUMEHEHHE KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX
cTasiell (CTpouTeNbHAsl, MAIIMHOCTPOUTEIbHAS JUIsl XOJIOJHOW MITAMITOBKH, YiTydIllae-
Masi, pECCOPHO-TIPYKUHHAs, [APUKOMOAIINITHUKOBAs, CTanu 17 3akanku TBY, crann
g XTO).

OcCHOBHBIE TIOHATHS U KJIacCU(PUKAIUS TEPMUUYECKON 00pabOTKH.

OTxur cranm.

3aKaJsika CTajH.

Otnyck cranu. CrapeHue.
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeaCTBA
KOMIIETEHINH
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. babOUTHI.
49. ITopoukoBble, KOMIIO3ULIMOHHBIE, aMOP(HbBIE MaTepHAIbL.
50. CBoiicTBa 1 IPUMEHEHUE OCHOBHBIX TPYIIT HEMETANTMYECKUX MAaTEPUAIOB.
YMmeTh — aHaJIM3UpPOBATh OAaHHBIC O CTPYKType H HpI/IMepHLIe NMPAKTUYICCKUEC 3aJaHU VI IK3aMeEHa:
CBOMCTBaX, TEXHOJOTMYECKUX IIpoleccax 1. KakoBbl pa3Mepbl CTPYKTYPHBIX 3J€MEHTOB, KOTOPbIE MOYKHO YBUJAETH (Pa3pelnTh) C
IIPOM3BOJICTBA, 00pabOTKH M MOIU(BUKALUN MOMOIIIBIO ONTUYECKOTO (CBETOBOr0) MUKpockomna? Kak BeIOpaTh moJjie3HOE yBelnye-
MaTEepHaJIOB U MOKPHITUHA IMPUMEHHUTEIBHO K HHe MuKpockona? KakoBa oCHOBHasi 0COOEHHOCTb IIPUTOTOBIIEHUsI 00bEKTA ISl MUK-
PELLICHHIO ITOCTABJIECHHBIX 33/1a4; POCKOIIUYECKOT0 UCCIIET0BaHUsA?
—  mpuoGpeTaTh 3HAHMS B 00JIACTH MaTepHa- 2. OOBsCHUTH, 3a4eM HEOOXOIMMO HCCIe0BaTh MakpocTpykTypy? Kakumu meronamu
JIOBEJICHUS; 3TO MOKHO clienarb? UTo MOXKET CIyKUTh 00BEKTOM MaKpoaHaiu3a?
—  [IPUMEHSTH MATEPHAIOBENUYCCKHE 3HAHMUS 3. Kakum MeTosoM MOXHO YCTaHOBHUTH THUI KPUCTAJIMUECKOW pEIIeTKH MeTaula U ee
B TPO(ECCHOHAIBHON AESATETBHOCTH; HC- napamerpbl? Kakue TUIbl penieTok BecTpeyatrores: y metauioB? [louemy oHu HasbiBa-
MOJIb30BaTh HMX Ha MEXIUCHUILUIMHAPHOM FOTCSl IITIOTHOYITAKOBAHHBIMU?
YpOBHE 4. IlpuBeaute npumep BAUSHUS TUNA CBS3U (TUIA KPUCTAJUIMUECKOM PELIETKN) HA CBOM-
CTBa MaTepuaa.
5. Ilouemy cBo¥icTBa KpUCTAIIIMYECKOIO MaTepHala, U3MEPEHHbIE B pa3HbIX HalpaBie-
HUSX, MOTYT OTJIMYaTbcsA? B Kakux Martepuasax 3TO sBJICHME HE HaOMOJIaeTcs U
nouemy?
6. IloueMy mpu XO0JIONHOW MIaCTUYECKON JedopManuy (LITAMIIOBKE MM BBITSKKE) MO-
ryT 00pa30BaThcsi PECTOHBI 10 KPOMKE (Kparo) u3aenus?
7. OOBSICHUTD, YEM Pa3IUUAIOTCS O-KEJIE30, Y-XKEIe30 U O-kKeye30?
8. TloueMy mpu XOJOAHOM IUIaCTHUECKOW AedopManuy BO3pacTaroT MPOYHOCTHBIE Xa-
pakrepuctuku? Kak 310 siBIIeHHE Ha3bIBaeTCs? B Kakux ciaydasx 3TO SIBIICHHE HEXe-
JaTeIbHO?
9. UYro 03HAUYAIOT TEPMHHBI JIePOPMANMOHHOE YIPOUYHEHHE, 3€PHOTPAaHINYHOE YIPOYHE-
HUE, TUCIIEPCUOHHOE YIIPOUHEHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?
10. Tlosichuth rpaduueckn (GU3NIESCKUH CMBICT TIOHATHS «PAaBHOBECHAs TeMIleparypa

KpucTajljin3daiuuun (HJ'IaBJ'ICHI/I}I)». Kakoe YCJIO0BUEC HCO6XOILI/IMO BBITITIOJIHUTD, YTOOBI
Ha4aJICA IMPOoNeCC KpI/ICTaJ'I.]'H/BaHI/II/I?
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBA

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24,

25.

26.

OOBSACHUTD, B YEM OTJIMYME KPUBBIX OXJKACHUS KPUCTALTUYECKUX M aMOpP(HBIX
Ten? MOXKHO JIM MOJTYy4UuTh aMOP(HBIN MeTaILT (METALTHYECKOE CTEKII0)?

[ToueMy 3epHa 3aKpUCTAIIIM30BABLIETOCS METAJUIMYECKOTO MaTepuaa HE HMEIOT
Tr€OMETPUUYECKH NMPABUIbHON (HOPMBI?

Kakyto nenb npecnenyroT npu BBEICHHH B pacIulaB (KUAKUI MeTayl1) MOJU(HUKATO-
poB? IIpuBecTr mpuMepbl ACHUCTBUS MOAU(PUKATOPOB.

OOBSACHUTD, B KaKOH OTIIMBKE 3€pHO 3aKPUCTAILIM30BABILIETOCS MeTaia Oyaer 60ib-
11€: IPU Pa3IUBKE )KUJKOT0 METaJula B MeCYaHyro (GOopMYy WM B METALIIMUECKYI0?

OOBACHUTD, K YEMY MOXKET NPUBECTU NEPErPEB pacIulaBa Mpej pa3uBKOW €ro B
(hopMbI (M3TTOKHUIIBI)?

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

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

OOBACHUTH MOHATHE TEOPETHUECKas MPOYHOCTh Kpuctamia. Kak oHa u3mensercs
IPU U3MEHEHUH TNIOTHOCTH JTUCIIOKAIMNA?

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

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

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

Kak npoBozdT ucnslTanue Ha ynapHy Bs3kocTs? Kakosa ero nens?

C Kako# 1eNnbIo MPOBOJIAT YCTAIIOCTHBIE UCTIBITAHUS !

Ha npumepe 1ByXKOMIIOHEHTHOM CUCTEMBI ITOKa3aTh, KaKyr0 HH(POPMAIUI0 MOKHO
MOJIYYUTh, OJIB3YSICh MPABUIIOM pblYara (IpaBUIOM OTPE3KOB).

CxemaTu4HO M300pa3uTh JUarpamMMmy ABOWHOW CHCTEMBI C OTCYTCTBHEM pacTBO-
puMocTH (C TOJHON PAcTBOPUMOCTBIO, C OIPAaHUYEHHON PACTBOPUMOCTBIO) KOMIIO-
HEHTOB B TBEPAOM COCTOSIHMHM, aTh XapaKTEPUCTUKY TOYEK, JIUHUHN quarpammsl, Qa3
1 0e3BapUAHTHBIX PEBPAIICHUN CUCTEMBI.

Paccuntarh OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBIIAIOLIMX CIUIaBa
MIPU KOMHATHOW TEMITepaType U CXEMaTUYHO M300pa3uTh CTPYKTYPY CIUIaBa JBOWHOM
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBA

27.

28.

29.

30.

31.

32

33

CUCTEMBI C OTCYTCTBUEM PacTBOPUMOCTH (C MOJHOW PaCTBOPUMOCTBIO, C OTPAaHUYEH-
HOM pacTBOPUMOCTBHIO) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

Onwumure oOpa3oBanue nexedypura. B kakux craBax oH 00pa3yercs, KaKOBBI
ycioBus ero obpaszoBanus? Kakoil neneOypuT Has3pIBalOT IpeBpamieHHbM? Cxema-
TUYHO U300pa3uTh CTPYKTYpy JeaeOypuTa npyu KOMHATHON TEMIIEpaType.

Onumure obpazoBanue nepiauta. KakoBsl yciioBus o0pa3oBaHus U XapaKTEPUCTHU-
KU 3TOU CTPYKTYpbI? CXeMaTHUHO M300pa3uTh CTPYKTYpPY HEpIUTa MPU KOMHATHOM
Temmeparype. KakoBbl pa3HOBUIHOCTU ATOH CTPYKTYphI?

HazoBute kpuTHueckue TOUKU CTajlu U ux obo3HaueHue. Kak oHu onpenensitorcs?
VYka3arh ux nojioxeHue Ha guarpamme Fe-C.

N300pa3uth auarpaMmy COCTOSIHHS JKeJIe30 — KapOua jkenesa, ykazarh (assl BO
BcexX 00JacTsX IuarpaMMbl, pacCCMOTPETh MIpeBpallleHus B ciiaBe, conaepsxamiem 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 COCTABJISIOUINX B 3TOM CILIaBE M CXEMaTH4-
HO U300pa3uTh €ro CTPYKTYpY NpU KOMHATHOU TeMIepaType.

OOBACHUTD, YEM JAMArpaMMa Kejne30 — rpaduT OTIIHMYaeTCs OT TUArpaMMBbI JKeJIe30
— HeMeHTHUT. M300pa3uTh cxeMaTUyHO CTPYKTYPhI CEPBIX UYT'YHOB C pa3HON MeTa-
JMYECKOW OCHOBOH ((eppuTHOH, (HeppUTHO-IIEPIUTHOM, NEPIUTHOW) M C pa3HOU
dbopmoii TpadUTOBBIX BKIIOYEHUH (TIACTHHYATOM, MApoBUAHON). OOBACHUTH, KaK
POMCXOIUT IMpolecc rpaduTH3aLNU U GOPMUPOBAHMS CTPYKTYPHI B 3TUX CIUIaBaX.

. Pacin¢poBate Mapku cTany, ykazaB COJEpiKaHHME yIiepoja, BUJ U COAEp KaHUE Jie-

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

. PacumdpoBare Mapky ceporo (JIMTEHHOTO, BBICOKOIPOYHOT'0, KOBKOT0) Yyr'yHa, yKa-

3aB €TI0 CTPYKTYPY U YCIIOBUSA IMOJTYUCHUSA

34. Ha3oBUTEe KpPUTHUYECKHWE TOYKH CTAIM M WX oOo3HadeHWe. Kak oHU ompemenstorcs?

35

36
37

38

Vka3aTh UX MOJ0KEHHE Ha AuarpaMmme Fe-C.

. Kakoli aycTeHUT 1 ImodyeMy Ha3bIBaIOT MEepeoXJIaXAeHHbIM? Kak onpenenuTs CTeneHb

€ro NepeoXIaKICHU?

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

OXJIQKJIEHHOTO ayCTEHUTA?

. Kak m3mMensarcs cBoiicTBa cranmu IIpU YBCIUYCHUHN CKOPOCTU OXJIAXKIACHUSA B ICPIINT-

HOM uHTepBasie? OObSICHUTD, TOYEMY?
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CTpyKTypHBI

HJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHoUHBIE CPEACTBA
KOMIIETEHINH

39. BeiOpath Hambosiee TUCHEPCHYIO CTPYKTYPHYIO COCTaBIISIONIYIO, (DOPMHUPYIOIIYIOCS
npu 11 Py3noHHOM pacriajie NepeoxXIaXAEHHOro ayCTCHUTA.

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

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

42. OOBsICHUTB, B KaKOW cTamu OyneT BbllIE€ TBEPAOCTh IPU 3aKajke: B cTanu 45 wiu
30XTC?

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

44. Kak BbIOpaTh CKOPOCTb OXJ@XKACHUSA NPU 3aKalKe Ul MOJYy4eHHsS MapTEHCUTHOU
CTPYKTYPBHI 110 BCEMY CEUCHHUIO U3 ?

45. 151 KaKkoW cTajii — TO9BTETOMAHOM MIIM 3a3BTEKTOMIHONW — HY)KHO IPUMEHSTh HEoJ-
Hyto 3akanky? [losicHuTs, ucnons3ys quarpammy Fe-C.

46. CpaBHHUTE CBOMCTBaA cTayld ¢ OEMHUTHON CTPYKTYpOIl U MapTEeHCUTHOH CTPYKTYpOH, ¢
OEMHUTHOMN U TPOOCTUTHOM CTPYKTYpor. OOBICHUTE pa3InYUS.

47. IloueMy npu OTIIYCKE 3aKaJICHHOHN CTajly BIOMPAIOT pa3IMyHbIE TEMIIEpaTyphl Harpe-
Ba?

48. Kakas crasp mocie yinydileHus OyneT uMeTh Oosiee BBICOKYIO TBEPJIOCTb: CTalb 45
uu ctasb 30XT'C, ecnu OTIyCK MPOBOIUIIN TIPU OAHOM U TOH ke Temreparype?

49. TloueMy pexxXyIIuii HHCTPYMEHT U3 YIIIEPOIUCTON CTAIM MOABEPTal0T HU3KOMY OTITyC-
ka. Kakas Oyzer cTpykTypa ¥ CBOWCTBa TaKOrO MHCTpyMEHTa?

50. B ueM ocHOBHas OCOOEHHOCTb M TPEUMYIIECTBA TEPMOMEXAHHYECKOH 00pabOTKU
cramu?

51. C kakoii 11eJIbI0 HaChIIAIOT NOBEPXHOCTh HU3KOYTJIEPOUCTOM CTAJIN Yriepoaom?

Brmanets |- ppodeccuoHanbHbIM S36IKOM B 0GIACTH IIpuMepHbie MpakTHYeCcKHe 3aJaHUs /ISl IK3aMeHa MO0 PelleHUI0 3a1a4 U3 Mpo-

MaTCpHUAJIOBCACHUS

— HNPAKTHYCCKUMU HAaBbIKAMU HCIIOJIb30Ba-
HUsI OCHOBHBIX MCTOAOB HMCCIICOAOBAHUA B 00-
JJaCT MaTCpUalOBEACHU,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MMPUMCHCHUA MaTCPUATTOBECACHUA

— HaBbIKaMHM OICHKH TCXHOJIOTHYCCKHUX H

(peccuonanbHoii odacTu:

1.
2.

w

Kak npoBectn Mmakpoananu3? KakoBbl ero meiu, MeTo b1’

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

Kak npoBecTu rirybokoe TpaBieHHe cTaibHOro obpasia. Kakossl ero memu?

KakuM MeTo/10M MOKHO BBISIBUT MOPBI, TPEIIMHBI, PAKOBUHBI, KPYITHbIE HEMETAIIH-
YeCKUe BKIIIOYCHHSI B OTJIMBKE (CITUTKE, OTIIMBKE, ITOKOBKE, MpoKarte)?

[Ipu makpoaHanu3e CIUTKA BBISBICH JIMKBAIMOHHBIN KBaApaT (MO ycaodHas JINKBA-
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBA

CIy’)KeOHBIX Ka4eCTB MaTCpUATOB IyTEM
KOMIUIEKCHOTO aHaJIu3a WX CTPYKTYpbl H
CBOWMCTB, a TakKXKe pe3ylbTaToB (UZHKO-
XUMHYECKUX, KOPPO3UOHHBIX U APYIUX HC-
MBITAaHUH

~

10.

11.

12.

13.

14.

15.

16.

Usi, 0OCeBasi MOPUCTOCTh, CKBOPEYHUK, KAMHEBUIHBIN U3JI0M, (JIOKEHBI, MHU(EPHBII
u3JI0M, paccioeHue). OObSICHUTh IPUUYMHBI MOSIBICHUS ITOTrO Je(eKTa U BO3ZMOKHBIE
CTIOCOOBI €ro UcnpaBieHus (IPEAOTBPAIICHNU).

Kak oTIM4MTh yCTalOCTHBIM M3JIOM OT HPOYMX BHJOB M3yI0oMa? KakoBbl NMpUUMHBI
IIPOSABJICHUS TAKOTO U3jioMa?

Kak oTnuuuTh BsI3KOE pa3pylieHue OT Xpynkoro?

Kak mpoBecT MHKpOCKONMYECKOE UCCIIEJOBAaHUE METAaUIMYECKOro martepuana’? Yro
MO’KHO BBISIBUTB C [IOMOLIbIO TAKOTO UCCIIEJOBAHUS?

Kak M0xHO NOBIIMATH HA BEIMYMHY 3€pHA MpU KpucTamu3auuu Meramia? Kakue me-
PBI MOYKHO MIPEUIOKUTH JJIS1 TOr0, 4TOOBI 00ECIIEUUTh MOJIyYeHHE MEJIKOTO 3epHa IpU
KpUCTAJLIIN3aLUuU?

OOBACHUTD, B YEM pa3IMyUe MEXAY XOJIOJAHOM M ropsiuei IulacTHYecKol aedopma-
ussmMu? [logemy mpu XOJIOMHOH IIaCTHYECKOU nedopMaIuu HaOI0aaeTCs YIpodHe-
HUE MEeTaJlIa, a TP ropsiueii 3Toro He MPOUCXOAUT?

Kak BOCCTaHOBUTH TUIACTHYHOCTH XOJOAHOAE(POPMHUPOBAHHOTO JIMCTA (KaTHMOpOBaH-
HOW  3aroTOBKH, BOJIOYeHOW mpoBojioku)? Kak  OCyIIeCcTBUTH  Omepanuio
PEKPUCTAIUIM3ALMIOHHOTO OTKHUra?

Kak onpenenuts npenen ynpyroctu (Ipenen TeKy4ecTH, peAesl MPOYHOCTH, OTHOCH-
TENbHOE YIJIMHEHHE, OTHOCUTEIBHOE CY)KEHUE, TBEPIOCTh, YAPHYIO BSI3KOCTh) MaTe-
puana?

Kak omnpenenuTh OTHOCHTENBHOE KOIMYECTBO (a3 (CTPYKTYPHBIX COCTaBIISIOLIUX )
IIPU 33JJaHHOM Temmeparype B 1BOiHbIX crutaBax? [losicHUTh rpaduyeck.

[Ipn kakux ycloBHSIX B METAJUIMUECKUX CIJIaBaX MOXKET 00pa3oBaTh TBEP.bI pac-
TBOp 3aMeIleHus (TBEpblil pacTBOp BHEAPEHUS, XUMUYECKOE COEINHEHHE, MEeXaHU-
yeckas cMech KOoMIoHeHTOB)? Kak BeIrsafsaT oGmactu 3THX (a3 Ha auarpammax
COCTOSIHUS?

CxemMaTH4HO M300pa3uTh KPUBYIO OXJIAXKIEHUS M CTPYKTYpY JIIOOOro cruiaBa JBYX-
KOMIIOHEHTHON CUCTEMBI (C OTCYTCTBHEM PacTBOPUMOCTH, C IOJHOW pacTBOPHUMO-
CThIO, C OTPAHMYEHHOI PAaCTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPJIOM COCTOSHUU) MpHU
KOMHATHOW TeMIepaType.

CxeMaTnuHO M300pa3uTh CTPYKTYPY JIFOOOTO CIJIaBa JBYXKOMIIOHEHTHOW CHCTEMBI
IIPY KOMHATHOM TeMIIepaType, pacCuuTaB OTHOCUTEIIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBJISIOLINX.
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBA

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

[Ipr MUKPOCKONMYECKOM HCCIEIOBAHUU B CIUIaBe HaOIIOAaloTCs 3epHa (eppura u
HeOouplIoe KoumdecTBO LieMeHTUTa. Kak HasbiBaeTca Takoil crutaB? KakoBbl ero
CBOWCTBA U 00JIACTH IPUMEHEHUS?

IIpy MUKPOCKONHMYECKOM MCCIEOBAHUU B CILJIaBe HAOIIOAAIOTCA 3€pHa (eppura u
nepaut. Kak Ha3piBaeTcs Takoil ciiiaB? KakoBbl ero cBoWcTBa M KaK OHU 3aBUCAT OT
KosnuyectBa nepnura? KakoBbl 061acTi IpUMEHEHUs ATUX M1J1aBOB?

[Tp1 MUKPOCKONIMYECKOM HCCIIEIOBaHUH B CIUIaBe HaOmoar0Tca nepiaut. Kak Hazbl-
BaeTcs Takoil cruiaB? KakoBbl pasHOBHJIHOCTH TaKOM CTPYKTYpPBl M pa3ivuusi B UX
cBoiicTBax?

IIp1 MUKpPOCKOIIMYECKOM HCCIIEI0BaHUU B CIJIaBE HAOIIOAAIOTCA MEPIIUT U CeTKa Iie-
MEHTHUTa 10 rpanunam 3epeH. Kak Ha3piBaetcs Takoil criiaB? KakoBel ero cBoiicTBa u
o0J1acTi puMeHeHust?

[Ipn MHUKpOCKONMUYECKOM HCCIIEI0BAaHUU B CIUIaBe HaOutoxaercs yenedypur. Kak Ha-
3bIBaeTcs Takoi cruiaB? KakoBbl ero cBoiicTBa M 0071aCTH IPUMEHEHUS?

[Ipr MUKPOCKONMMYECKOM HCCIEIOBAHWU B CIUIaBEe HaOIrOmaloTCs 3epHa (eppura u
BKJItoUeHUs rpaduta. Kak HazpiBaercs Takue criiaBbl? KakoBbl pa3HOBHIHOCTH CILIa-
BOB C TAKUMH CTPYKTYPHBIMU COCTaBJISIOIIUMU, KAKOBBI pa3jINyus B UX CBOMCTBaX?
IIpy MUKpPOCKOMMYECKOM HCCIEOBaHMM B CIUIaBe HaONIOJar0TCs 3epHa (eppura,
NepiauT U BKItoueHHus rpaduta. Kak HazpiBaeTcs Takue criiaBbl? KakoBbl pa3HOBU -
HOCTH CIUIABOB C TAKUMHU CTPYKTYPHBIMHM COCTABJISIOIIMMM, KaKOBBI PA3anyusi B UX
cBoiicTBax?

IIpu MUKPOCKOMMYECKOM HCCIIEIOBaHUM B CIUIaBE HAOIIONAIOTCS MEPIUT U BKIIIOYeE-
Hus rpadura. Kak Ha3piBaercs Takue cruiaBbl? KakoBbl pa3HOBHIHOCTH CILIABOB C Ta-
KHMH CTPYKTYPHBIMH COCTaBJISIFOIIIMMM, KAKOBBI PAa3JINYMUs B UX CBOMCTBax?

Kak waerTuduupoBats B CTAIM BHIMAHIITETTOBYIO CTPYKTYpy? Ilpm kakux ycio-
BUSIX OHA MOKET 00pa30BaThCs M Kak 3TO MOBIUSET HA CBOMCTBA CTANU?

[Ipu kakux yCcIOBUSIX B CTAIM MOXKET 00pa3oBaThcs MepechieHHb dhepput? Kak o
MOBJIMSIET HA CBOMCTBA cTanu. Kak npenoTBpaTuth ero oopazonanue?

TaKOTr'0 YyTryHa U €ro cBoMcTBa?

OOBsACHUTD, KaK BbIOpAaTh COJEpKAHUE YIIIEPOAa B CTANU JUIsl U3TOTOBJICHUS JETalln
MaIllH, KOHCTPYKIUU WM COOPYKEHUSI.

OOBsACHUTD, KaK BEIOPATh COJIEpKAHNE YIIIEPO/Ia B CTANU JJIsl U3TOTOBJICHUS PeXyIlle-
ro (IITaMIOBOr0) HHCTPYMEHTA.
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBA

30.

31.

32.
33.

34.

35.

36.

37.

38.

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

46.
47.

48.

Kak no cTpykTypHOMY IpHU3HaKy MOXKHO OIpPEAEIUTh CTaib (Oenblii 4yryH, cepblid
YyI'yH, [I0OJJIOBUHYATHIM YyT'yH, Kejle30 TEXHUYECKON YUCTOTHI)?

OOBSACHUTD, MOXKHO JIM UCIOJIB30BaTh OENBbI YYI'yH B KaueCTBE KOHCTPYKIIHOHHOTO
MaTrepuaa.

OOBSACHUTD IPEUMYIIIECTBA CEPOr0 UYT'YHA MO CPABHEHHUIO CO CTAJIBIO.

OOBACHUTH, MOKHO JIM UCIOJIBb30BaTh OEJbI YYI'yH B KaueCTBE KOHCTPYKIMOHHOI'O
Matepuana?

OOmbscHUTD, Kakas (opMma rpadura B MEHbLICH cTeNeHH ociaaliseT MeTaJUIMYECKYIO
ocHoBy uyryHa? Kak momy4uts Takyto Gopmy rpaduta B OTIUBKE?

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

[louemy He MPOUCXOAMUT YHPOUHEHHs CTAU IPU Tropsdel miacTuyeckoi nedopma-
uuu ripu 1050 °C?

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

[Ipu pekpucTaIN3allnOHHOM OTKUT€ XOJIOAHOKATaHOM JIEHTHI U3 cTainu O8KI oxJiax-
neHue B uHtepBaie temnepatyp 680 — 370 °C BexyT ¢ manoi ckopocTbio. [louemy
9TO HEOOX0IUMO?

HazHauuTh pexuM peKpUCTAIUIM3ALMOHHOTO OTKHUTa JUIsl HUKOYTJIEPOAUCTON XOJIO -
HOKATaHOM JIMCTOBOW CTaJIH.

Kak omnpenenstor CKJIOHHOCTH CTaJIM K pOCTY 3€pHA IIpU Harpese?

HazHauuTh pexuM MOITHOTO OTXKUTA I CTAJIA Mapku 45.

HaznauuTh pexum HOpManu3aluu AJis CTaJld Mapku 45.

BriOpath Tepmuueckyto o0paboTKy Ui UCTIPaBJIEHUS BUIMAHIITETTOBON CTPYKTYpPHI
B CTaJIbHOM OTJIMBKE.

BriOpath TepMudeckyto oOpaOOTKy AJIsl UCTPABIEHUS! KPYIMHO3EPHUCTON CTPYKTYpPHI
ropsYEKATaHOW CTaJIH.

BriOparh 3akanounyio cpeay, 00ecreyMBaroIlyl0 HAaUOONBILIYIO MPOKAIHMBAEMOCTb
YIJIEPOIUCTOMN CTaNH.

Br1Opath 3aKkano4yHyIo cpeay Ul 3aKallKi JETHPOBAHHOM yIIIepoJUCTOM CTalu.
Bri6pate pexxuM OTITyCKa 3aKaJeHHOM cTaid, 00ecredrBaronIfii COXpaHEeHHEe BBICO-
KOU TBEPAOCTH.

BribpaTe pexum oTmycka 3akajJeHHOW CTayid, 00eCHeurBalOIUN BBICOKHE YIpyTue
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CTpyKTypHBI
AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIe CpeCTBA

KOMIICTCHI N

CBOICTBa

49. BeiOpaTh peXuM OTIyCcKa 3aKaJIeHHOM CTalld, 00ecredrBaronfil coueTaHne BhICOKOM
MIPOYHOCTH, TBEPJAOCTH, IUIACTUYHOCTH U YAPHOU 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 aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomexxyrouHast arTecTanus mo aucHuiuiHe «MarepuanoBeeHue» BKIIOYaeT TEOpeTH-
YeCKHE BOIPOCHI, MIO3BOJIAIONINE OIICHUTh YPOBEHb YCBOCHHs 00OyUYalOMIMMUCS 3HAHUU, U TIpaK-
THYECKHE 3aJaHusl, BBIBIAIONINE CTEICHb C(HOPMUPOBAHHOCTH YMEHHMH M BIAJICHUH W MPOBO-
ouTes B popMe SK3aMeHa.

MeTtoauyeckue peKOMeHAAINH /sl IOATOTOBKH K JK3aMeHYy:

OK3aMeH SBIJIAETCS HEOThEMJIEMON 4YacThi0 y4yeOHOro Ipolecca M MPU3BaH 3aKpenuTh U
YIOPSIOYUTH 3HAHUS 00Y4aIOLIerocs, OTYyYSHHbIC Ha 3aHATUSAX U CAMOCTOSTEIHHO.

Cpauun sK3aMeHa mIpeAalecTByeT paboTa oOydarolerocs Ha JEKIHUOHHBIX, Ja00paTOPHbIX
3aHATHUSAX U CAMOCTOSITEIbHAA padoTa M0 U3yYSHUIO MTPEIMETa U CJa4i 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(POPMAIIUHN Cpeibl HHTEPHET.

DK3aMeH NpPOBOAUTCS IO OujeTaM, OXBaTHIBAIOLIUM BeCh NpOHIeHHbIM MaTepuan. [lo
OKOHYAaHHHU OTBETAa 3K3aMEHATOp MOXKET 3aJaTh 00y4aroleMycCsl JOMOJIHUTENIbHbBIE U YTOUHSIO-
Ire BOMpockl. Ha moaroToBKy K OTBETY 1O BoIpocaM Omiiera odydaromemycs gaercs 30 MUHYT
C MOMEHTA MOJIY4YEHUsl UM OuiieTa.

DK3aMeH 10 JaHHOW TUCLUIUIMHE IPOBOAUTCS B YCTHOU (pOpME MO SK3aMEHAlMOHHBIM OU-
JeTaM, KKl U3 KOTOPBIX BKIJIIOYAET 2 TEOPETHUYECKUX BOIPOCA U OJHO MPAKTUYECKOE 3a/a-
HUE.

Pe3ynbpraThl 5K3aMeHa OOBABIAIOTCS OOy4arolleMycs IOCJIe€ OKOHYaHUS OTBETa B JICHb
clauu.

Kpurepun onenkmn:

— Ha OLICHKY «OTJIMYHO» — 00yJaromuiicsa JeMOHCTPUPYET BBICOKUN ypOBEHb C(HOpMHpPO-
BAaHHOCTH KOMIIETEHIIMi{, BCECTOPOHHEE, CUCTEMAaTHUECKOe U IIyOOKoe 3HaHHe y4eOHOro mare-
puana, cBOOOJHO BBIMOJHIET MPAKTUUYECKUE 3a/laHus, CBOOOJHO ONEpPUpPYET 3HAHUSIMHU, yMe-
HUSIMU, IPUMEHSET UX B CUTYalUsAX ITOBBIIIEHHON CI0XKHOCTH.

— Ha OIIEHKY «XOpOLI0» — 00ydJaroluiics 1eMOHCTPUPYET CPEIHUN ypOBEHb CHOPMHUPO-
BaHHOCTH KOMIIETEHIMII: OCHOBHBIE 3HAHMSI, YMEHHUS OCBOEHBI, HO JIOIIYCKAKOTCSl HE3HAYUTEI b-
Hble OIIMOKM, HETOYHOCTH, 3aTPYIHEHUS MPH aHATIUTUYECKUX ONEpalusixX, epeHoce 3HAHUM U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALINH.

— Ha OIICHKY «YI0BJIETBOPHUTEJBbHO» — OOy4aIOLIUIICs JEMOHCTPUPYET MOPOTOBBIM ypo-
BE€Hb C(OPMHUPOBAHHOCTH KOMIIETEHIMH: B XOJ€ KOHTPOJIBHBIX MEPOINPHUITUN JOMYCKaIOTCS
OIIMOKH, MPOSIBJIAETCS OTCYTCTBHUE OTAENbHBIX 3HAHUI, YMEHUH, HaBBIKOB, 00yJaromuiics uc-
IIBITHIBAET 3HAUUTENbHBIE 3aTPYAHEHUS IIPU ONEPUPOBAHNUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIe-
peHoce Ha HOBbIE CUTYAllUH.

— Ha OLICHKY «HeY/0BJeTBOPUTEIbHO» — 00YyJaloUHiics JeMOHCTPUPYET 3HAHUS HE 00-
nee 20% TeopeTUYecKOoro mMarepuana, AOMYCKAeT CYIIECTBEHHbIE OUIMOKH, HE MOXKET MOKa3aTh
MHTEJIJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 33]a4.



8 YueOHo-MeTOIMYecKoe U HHPOPMALIMOHHOE o0ecriedeHre THCIUIIIMHBI

a) OcHoBHAas JMTEpaTypa:
1. Tpounkuii, b. C. Matepuanosenenue : yaeobnoe nmocobue / b. C. Tpounkuii, A. JI. Maii-
takoB. — Kemepono : KemI'Y, 2015. — 379 ¢. — ISBN 978-5-89289-891-1. — Tekcr : amek-

TPOHHBIH // Jlanb

AJIEKTPOHHO-OMOTMOTeYHAS

cucTeMa.

URL:

https://e.lanbook.com/book/72026 (mxara obpamienus: 01.09.2020). — Pexwum gocTyma: 1is aBTO-

pU3. NIOJIB30BATENICH.

2. 3emckos, IO.I1. MarepuanoBeneHue :

[TeTepOypr :
Jlanp

yueOHoe nocodbue / FO.II. 3emckoB. — CaHKT-
Jlanb, 2019. — 188 ¢. — ISBN 978-5-8114-3392-6. — Tekct : ayeKTpoHHbIH //
. 9JIEKTpOHHO-OMOaMoTeunas cucrema. — URL: https://e.lanbook.com/book/113910 (mara

obparmienusi: 01.09.2020). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

3. Canynos, C.B. MarepuanoBenenue :
uctp. u jgon. — Caunkrt-IlerepOypr :
Jlanb

Tekcr:  AIEKTPOHHBIH //

CHUCTCMA.

yaueOHoe nocobue / C.B. CanyHoB. — 2-¢ u3f.,
Jlans, 2015. — 208 ¢. — ISBN 978-5-8114-1793-3. —
AJICKTPOHHO-OMOJIMOTEYHAS

URL:

https://e.lanbook.com/book/56171 (nara obpamenus: 01.09.2020). — Pexxum qocTyma: is aBTO-

pus. I10JIb30BaTEJICH.

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. MengeneBa, C.B. MarepuanoBenenue :
nocobue / C.B. Mensenesa, O.1. Mam3ypuna. — Mocksa : MUCHUC, 2012. — 73 c. — ISBN
978-5-87623-590-9. — TekcT : anmekTpoHHbIH // JIaHb : 3IEKTPOHHO-OUOIHOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/book/117166 (nara oOpamenus: 01.09.2020). — Pexxum nocryna:

JUIsL aBTOPHU3. MOJIb30BATEIEH.
2.

HCMCTAJUIMYCCKUC MaTCpHaJIbl :

yueOHoe

Hukynun, C.A. MarepuanoBefieHre u TepMuyeckas oopadoTka : yueOHoe mocobue

/ C.A. Hukynun, B.1O. Typununa. — 2-e u3., nepepad. u gon. — Mocksa : MUCHUC, 2013. —

171 c¢. — ISBN 978-5-87623-688-3. — Tekcr : snexkrpoHHsbiii / JlaHb

QJICKTPOHHO-

oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/117179 (mata oOGpamieHus:
01.09.2020). — Pexxum goctyna: Ajisi aBTOPH3. MOJIb30BaTENEH.

B) MeToanueckue yKazaHus:
1. MomoukoBa O.C., Ememtomun A.H., [lerpouenko E.B. Marepuanosenenue [Tekct]:
IpakTUKyM. - Marautoropck: M3n-Bo Marauroropck. roc. tex. yu-ta um. I'.11. Hocosa, 2019. -

63 c.

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypchl:

Haumenosanue I10 Ne JloroBopa Cpok peiicTBUS JIMICH3UHN
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FARManager CBoOoHO pag’[(}))OCTpaHHCMOC Secopouro
7 Zip CcBOOOHO pacrpocTpaHsIeMoe OeccpouHo |

1. DnextponHas 0a3a mepuoawueckux wu3manuii EastViewlnformationServices, OOO
«ABUC»: https://dlib.eastview.com/

2. HarmmmonanbHast nHGOPMAIIMOHHO-aHATUTHYECKAsA CUCTeMa — POCCHIICKMI MHIEKC Hay4-
Horo rutupoBanus (PUHLY). - URL:http://elibrary.ru/project_risc.asp.

3. [Touckosas
URL:http://scholar.google.ru.

cucrema

Axanemus

Google  (Google

Scholar). -

4. UudopmarnmonHas cucreMa — EquHoe okHO gocTyna K WHGOPMAIIMOHHBIM pecypcaM. -

URL:http://window.edu.ru.
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5. @denepanbHOE TOCYIAapCTBEHHOE OMOKETHOE yupexknaeHue «DenepaabHbIi WUHCTUTYT

NPOMBIIIICHHON cOOCTBEeHHOCTHY. — Pesxkum moctyma: http://wwwl.fips.ru.

9 MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIMHBI BKIIIOYACT:

Twum u Ha3BaHUE AyJAUTOPHUHN

OcHarnieHue ayJIMTOpHH

Y4eOHble ayIuTOpUM AJsl TPOBeE-
JI€HUS 3aHATUH JIEKIIMOHHOIO THIIA
Y IPAKTUYECKUX 3aHITUI

MynbTUMeIMIHBIE CPEACTBA XPAaHEHUs, IepeJadu U Ipej-
cTaBlieHUs yueOHOH nHpopMaIuu

VueOHast ayTUTOpHS [UIs IPOBEJIe-
HUS JTa0OpaTOPHBIX padoT

OO6opynoBaHue AJisl IPUTOTOBJICHUS IITH(OB (OTPE3HBIE,
UM (oBaTbHBIC U MOJTHPOBALHBIE KPYTH; 000pYI0BaHHE
JUISL TpABJICHHS IITH(OB).

YueOHast ayIUTOpHUs JJIs IIPOBE/Ie-
HUS JTa0OpaTOPHBIX paboT

1. MamuHbl yHUBEpCallbHbIE UCIIBITATEIbHbIE HA PACTSIKe-
HUE, C)KaTHE, CKpydHUBaHUE.

2. MeputenbHbIil THCTPYMEHT.

3. [Ipubops! ajist U3MEpEHHs TBEPAOCTH IO MeToaM bpu-
Hesust 1 Pokserua.

4. MukpoTBepoMep.

YueOHast ayIUTOpHUs JJIs IIPOBE/Ie-
HUS JTa0OPaTOPHBIX paboT

1. [Teun TepMuyecKue

2. YcraHoBKa IUIA3MEHHON 3aKaJIKU

3. IIpubops! U1t U3MEPEHUsT TBEPAOCTH IO METO Iy PokBe-
ja

YueOHast ayIUTOpHUs JJIs IIPOBE/Ie-
HUS JTa0OPaTOPHBIX paboT

1. Meramnorpapuueckune mukpockonsl Heohor, METAM
32M

2. VHBepTUPOBAHHBIN METAJUTYPTUYECKUII MHKPOCKOI
Meiji Techno IM 7200

3. KommbroTepHble ccTEMBbl aHATN3a U300paXeHN
SIAMS-600 u Thixomet Pro.

4. Muxkpockonst MUM-7.

5. Komnexkuuu MUKpO- 1 MakpoluiuoB yriepoJucThIX U
JIETUPOBAHHBIX CTAJIEH U CIIJIaBOB.

6. AJIEOOMBI MUKPOCTPYKTYD.

Y4eOHble ayIUTOPUU TS TPYIIIO-
BBIX M WHJUBUIAYAIbHBIX KOHCYJIb-
TallMi, TEKYLIEro KOHTPOJIs U
MIPOMEKYTOUYHOM aTTECTALNKI

Jlocka, 3aKk0HOIaTENIbHASA, HOPMAaTUBHAsA U TEXHUYECKAsI 10-
kymeHTauus, ®OCpI, yyeOHO-MeTOAMYECKas JOKYMEHTa-
s

ITomemeHus A1 CaMOCTOSTECIILHOM
paboThl 0OyUaIOIIUXCS

[TepconanbHble KomnbioTepsl ¢ maketoM MS Office, BbIxo-
oM B VIHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO MH(pOpMa-
IIMOHHO-00Pa30BaTeNbHYIO CPEly YHUBEPCUTETA

[Tomenienne ansi XpaHEHUST U TIPO-
¢bmiakTHueckoro  00CITyKHBaHUS
yueOHOro 000pyAOBaHUS

Cremnaxu s XpaHeHHUs y4eOHO-HArJSIHBIX MOCOOMH M
y4eOHO-METOIMYECKOM JTOKyMEHTAalluU, MPUOOPOB ISl BBI-
IOJIHEHHUS JTa0OPATOPHBIX padoT.

WHCTpYMEHTHI 1151 pEeMOHTa J1a00opaTOpPHOTo 0060py10BaHHUs
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