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1 HacnopT ¢poHAA OLIEHOYHBIX CPEACTB
1o y4yeOHOM TUCHUIUIMHe MaTtepualoBeeHUe

KonTponupyemsbie paznenst

Koa xonTponupyemoit

HaumenoBanue
Nen/m | (Tembl) mpohecCHOHATLHOTO | KOMIETSHIMH (WK e
- OIICHOYHOTI'O CPE/ICTBa
MOTYJIs JaCTH)
Pa3znen 1 Ctpoenue u cBoii-
CTBa MaTepPHAJIOB
YcTHBIM onpoc, TecT,
1 Tema 1.1 Ctpoenue u cBoMcTBa OK 1,0OK 2, OIICHKA PE3YJIbTAaTOB
METaJUIOB U CIIJIAaBOB K 1.1, TIK' 1.3 BBIIIOJIHCHMS IIPAKTHYC-
CKHX paboT
Y cTHEIN onpoc, TecT
2 Tema 1.2 Ilpou3BoaCTBO ue OK 4, OK 6, OlLIEHKAa e3pﬂb’;aTOB,
- P P™| TIK 1.1, TIK 1.2, TIK pesy.
HBIX M I[BETHBIX METAJJIOB 13 BBITIOJIHCHHS TIPAKTHYC-
' CKUX paboT
Y CTHBIN OnpoC, TECT,
OIICHKA PE3YJIHTaTOB
3 Tema 1.3 OcHOBbI TEOpuu OK 5, OK 6, BBITIOJIHEHUS ITPAKTHYE-
CILJIaBOB K 1.1, TIK 1.3 CKUX paboT. BeinonHeHue
WHAWBUAYAIBHOTO 3a/a-
HUSL.
Y CTHBIN OnpoC, TECT,
OIICHKA PE3YJIHTaTOB
4 Tema 1.4 CriaBel HA OCHOBE OK 4, 0K 6, BBIMIOJTHEHUS TIPAKTHYE-
xKenesza K 1.1, TIK 1.3 CKUX paboT. BeinonHeHue
WHAWBUAYAIBHOTO 3a/a-
Husl. JlesoBas urpa.
Pa3nen 2 KoncTpyKunoHHbie
maTtepuaJbl. TepmMuueckas
o0padoTka
YCTHBIN OIIpoc, TECT,
OIIeHKa PE3yIhTaTOB
Tema 2.1 JlerupoBansslie ctaim | OK 1, OK 2, IIK 1.1- pesy.
1 . BBIIOJTHEHHUS
U CILIaBBI C OCOOBIMHU CBOMCT- 1.3,2.1-2.3, 3,1-3.4,
IpaKTHYECKUX pabort. Pe-
BaMH 4.1-4.4
[IEHUE CUTYAlIMOHHBIX 3a-
Jad.
YcTHBIN OIpoc, TECT,
OIleHKa PEe3yIbTaTOB
OK 2, OK 3, K 1.1- pesy
2 Tema 2.2 1|BeTHBIC METAILIBI U BBIIOJTHEHHUS
1.3,2.1-2.3, 3,1-3.4,
CILJIaBBI 4144 MpakTUYecKkux pador. Pe-
o IICHUE CUTYallMOHHBIX 3a-
Jiad.
Y CTHBIN OIpoc, TECT,
OIIEHKA PE3YIhTaTOB
3 Tema 2.3 TepMI/I‘leCKaH 06pa— OK 3, OK 4,TIK 1.1- | BBIIOJHCHHUI

00TKa ¥ TOBEPXHOCTHOE YTI-
pPOYHEHUE CIIJIAaBOB

1.3,2.1-2.3, 3,1-3.4,
4.1-4.4

MpaKTH4ecKux padort. Pe-
IIEHUE CUTYallMOHHBIX 3a-
nad. Jlenosas urpa. Pone-
Basi UTpa.




Tema 2.4 Hemetamnnueckue
MaTepHuaibl

OK 4,0K 5, TIK 1.1-
1.3,2.1-2.3, 3,1-3.4,
4.1-4.4

YcTHbI onpoc, TecT,
OIICHKA Pe3yJIbTaTOB
BBITIOJIHEHHUS JTAOOPATOPHO-
NPAaKTUYECKUX paboT

Tema 2.5 Ctanu ¥ cijiaBel ¢
0COOBIMH (PU3MYECKIMH CBOM-
CTBaMH

OK 4, 0K 5, TIK 1.1-
1.3,2.1-2.3, 3,1-3.4,
41-44

YcTHBIM onpoc, TecT,
OIICHKA PE3YJIbTAaTOB
BBIITOJIHCHUSL
MPaKTUYECKUX PadboT

Pa3zgen 3 Texuoiorusi KOHCT-
PYKIIHOHHBIX MATEPHAJIOB

Tema 3.1 JluteitHoe Mpou3BOI-
CTBO

OK 4, OK 5,TIK 1.2,
MK 1.3, K 2.3

YcTHBIM onpoc, TecT,
OIICHKA Pe3yJIbTaTOB
BBITIOJIHCHU A
MpakTU4ecKux pador. Pa3-
paboTKa TEXHOJIOTUHU U3TO-
TOBJICHHUSI OTJIUBKH B pa3o-

BYIO (popMy

Tema 3.2 O6paboTka METaIOB
JIaBJICHUEM

OK 5,0K 6, IIK 1.1,
I[IK 1.3, 11K 2.3

Y CTHBIN OpOoC, TECT,
OLICHKA PE3YJIbTAaTOB
BBIITOJIHCHUS

NPAKTUYECKUX paboT

Tewma 3.3 CBapouyHoe Mpou3-
BOJICTBO

OK 5,0K 6, IIK 1.1,
I[IK 1.3, 11K 2.3

Y CTHBIN OnpoC, TECT,
OLICHKA PE3YJIbTAaTOB
BBIIOJTHESHHS
NPAaKTUYECKUX paboT

Tema 3.4 O6paboTka MeTaIOB
pe3aHuemM

OK 5,0K 6, IIK 1.1-
1.3,2.1-2.3, 3,1-3.4,
4.1-44

YcTHBIM onpoc, TecT,
OILICHKA PEe3yJbTaTOB
BBIITOJIHCHUSL
MPAKTUYECKHUX paboT, IKC-
KypcHsl B MEXaHHYECKUE
MAaCTEPCKHUE




2. 3ayeTHO-3K3aMeHALIMOHHbIE MATePUAJIbI

2.1 IlepeveHb 1€J10BBIX H POJIEBBIX TP
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaATEILHOE YUPEIKICHUE
BBICHICTO O6pa3OBaHI/I${

«benropoIckuil rocy1apCTBEHHbIN arpapHblil yHuBepcurer uM.B.S.I'opuna»

Kadenpa rexandeckoii MEXaHUKH U KOHCTPYHPOBAHUS MAITUH

JesioBas urpa

10 JUCHUIUIMHE MaTepuajioBe/IcHUE
(HaMMeHOBaHKE AUCLUTTHHBI )

1 Tema (mpob6saema) J[marpamma COCTOSIHUS <OKEI€30-TIEMEHTHUT

2 Konuenuusi urpbl Kaxnaplii CTyAeHT mojlydaeT KapTouky ¢ nudpamu, yKa3bIBarOIIUMHU IPO-
LIEHTHOE cojaepxanue yraepona. Hanpumep: 0,1%; 0,2%; 0,7% ....... 4,8%. Jlanee cryaeHTam npejasiara-
eTCs 3apUCOBATh HA MAMSATh JAUAarpaMMy COCTOSIHHS (OKEJIe30 — IEMEHTHT (KapOuJl keJe3a)», HAaHeCTH Ha
HEe CIUIaB, COOTBETCTBYIOIIUN COACPKAHUIO YIIEPOAA U IOCTPOUTH KPHUBYIO OXJIaKIEHUS 3TOrO CIUIaBa
C mpuMeHeHueM npasuia (pa3. Onucate Bce NPOUCXOASIIUE C JAHHBIM CIUIABOM IIPEBPAILICHHUS.

3areM CTYACHTBI CaMOCTOSITENIBHO JEIATCS Ha KOMaHJbL: JOIBTEKTOMIHBIE CTAlIM, 3a3BTEKTOUJI-
HBIE€ CTaJIU, JT0IBTEKTUYECKUE YYT'yHbI, 3a3BTEKTUUECKHUE YYT'YHbl. B Ka)k0ii KOMaHAe Ha3HAa4yaeTcs KC-
epr, B 3aJa4d KOTOPOrOo BXOAUT IPOBEPUTH 3aJaHME, BBIIOJIHEHHOE CTYICHTAMHM M OLIEHUTH €rO.
OneHky 3KcrnepTaM BbICTABISET IpeEnoAaBareib. B 3To BpeMsi OcTaBIIMECs WIEHbl KOMAH[bl MOIY4ar0T
3aJlaHu€e ONUCATh U IPOUJUIIOCTPUPOBATH IIPEBPALLICHMUS:

- B JIO3BTEKTOUJHOW CTaJIU IIPU HArPEBE;

- B 3a3BTEKTOUIHOM CTaJIM ITPH HArPEBE;

- B IO3BTEKTOUTHOW CTAJIM IPU MEIJIEHHOM OXJIaX/I€HUU;
- B 3a3BTEKTOUIHOM CTaJIA ITPH MEJJIEHHOM OXJIAKICHHH.

Kaxxnoit komanzae Beigaetrcst popmat Al, mapkeps! U 30 MUHYT BpEMEHH, MOCIE YETo 3aciyllu-
BalOTCS OTBETHI KaXJA0H KOMaH/bI.

3 Oxupaemblii (e) pedyabtar (bl) [loHnMaHMe npeBpallieHUH, TPOUCXOAANIUX B CTANAX U Oe-
JIBIX YYT'YHaX B PaBHOBECHOM COCTOSIHUU. Pa3BHUTHE MPE3eHTAIIMOHHBIX CIOCOOHOCTEN. YMeHHe paboTaTh
B KOMaHJIE.

1 Tema (nmpo6Jsiema) Teopus TepMHUUYecKOit 00pabOTKH

2 Konnenuus urpbl

W3yuuB nauarpaMMmy M30TEpPMUYECKOTO MPEBPAIICHUS MEPEOXTaKIECHHOTO ayCTEHHMTa CTYIEHTHI
JENIATCS HAa TPY KOMaHIbl.

Kaxxnoit koMaHzie HEOOXOAMMO, UCTIOIb3Ys pa3IMyHbIe MIPUEMbl: CPaBHEHHS], AaHAJIOTUH, aJlJIero-
pUM U T.I. B HETPaJIUIMOHHON (hopMe paccka3aTh O MEPIUTHOM, MAPTEHCUTHOM U OEHHUTHOM IpeBpa-
HICHUSIX.

3 Oxupaemblii (e) pesyabrar (bI) [loHMMaHue npeBpameHnii, TPOUCXOASIIINX TP U30TEPMHU-
YEeCKOM pacrajie MepeoxXJaKICHHOr0 aycTeHUTa. Pa3BUTHE Mpe3eHTallMOHHBIX CHOCOOHOCTEH. YMeHue
paboTaTh B KOMaH/IE.



1 Tema (npo6sema) KoHTpons KauecTBa U3JENUN TOCIIE TEPMUIECKON 00paboTKH

2 Konuenuus urpbl CTyAeHTHI moiy4daroT Gororpaduio 1edeKTHOH MHKPOCTPYKTYpBI paspe-
3aHHYIO TIPOM3BOJIHO Ha JIBe YacTu. VX 3amava Haiitu BTOpyro mosnoBuHy (otorpadhuu u oOpa3oBarTh
MUHH-KOMaH/Ibl U3 JBYX YEJIOBEK.

Kaxnas xoMaHna IODKHA ONPEAEINUTh BUJA NE(PEKTHOW CTPYKTYpPBI M NPEIUIOKUTH IIyTh €€ HC-
npasnenus. [Ipu 3ToM moapoOHO ommcaTh MPOLECCHl, MPOUCXOIAIINE C METAIIOM IPU HCIPABICHUU
JAHHOTO AcdeKTa.

3 Oxkupaemblii (e) pe3yabrar (bl) [IproOpeTeHHE MPAKTUYECKUX HABBIKOB IO OMPEICICHUIO
BUJIOB J€(DEKTOB MOCiIe TepMUUECKO 00paboTku. Pa3BuTHe Mpe3eHTalnOHHBIX CIIOCOOHOCTEH. YMeHue
paboTaTh B KOMaH/IE.

denepanbHOE TOCYAAPCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPESIKACHUE
BbICLIEr0 00pa30BaHUs
«benropoIckuil rocy1apCTBEHHBIN arpapHblil yHusBepcurer uM.B.S.I'opuna»

Kadenpa rexandeckoii MeXaHUKH U KOHCTPYHPOBAHWS MAITUH

PosieBasi urpa

10 JUCHUIIMHE MaTepuaioBe/ICHUE
(HaMMeHOBaHKE AUCIUTLIHHBI )

1 Tema (mpo6saema) TexHOIOTHS TEPMUUECKONH 00paOOTKH

2 Konuenuusi urpbl CTyJIeHTHI AENATCS Ha JBE KOMaHAbl. B Kaxnol M3 KOMaH] Ha3HaydaeTcs
TEXHOJIOT, HAYAJIbHUK TEPMHYCCKOI'0 ydJaCTKa, MaCTCp U TCPMMUCTHI. HpenonaBaTeJH) BbIIA€T CMCHHOC
3aJJaHMe Ha TepMHUYECKyr0 00paboTky netaneil. [Ipu 3ToM HE00X0AUMO pacHpenenuTh U BBIOJHUTD 3a-
JaHKE 110 TepMUYECKON 00paboTKe MPEIOKEHHBIX JIeTaJIEH.

3 Poan:

- TEXHOJIOT;

- HAYaJIbHUK TEPMUYECKOTO yUaCTKa;
- MacTep;

- TEPMUCTHL.

4 O:xupaemblii (e) pesyabrar (b1) [IpuoOpereHne NpakTUYECKUX HABBIKOB MO HA3HAUEHUIO U
IIPOBE/ICHUIO TepMUUecKkoit 00paboTku. [Ipumeputs Ha ceOsi MPOU3BOACTBEHHBIE «POTIN». YMeHHe pabo-
TaTb B KOMaHJE.

CocraBurenb [Tapas O.A.

(moarmce)

« » 20 1.

Kpurepum ouenku:



- OLICHKA «OTJIMYHO» BBICTABJIsIETCH KOMAaH/Ee CTYJEHTOB, €CJIM BCE CTYACHTHI CIPABUIINCH C
MOCTaBJIEHHON 3afaueil. OTBEThI Ha MOCTABIEHHbIE BONPOCHI MPABUIbHBI U IPE3EHTALlMA OPUTHHAIIBHBI.
ITponeMoHcTpHUpOBaHa clakeHHast pad0oTa KOMaH/BL.

- OLICHKA «XO0POII0» BBICTABJIACTCH KOMAaH/JEe CTYAEeHTOB, ecid 80% CTyIEeHTOB CIIPaBUIIMCH C
IIOCTaBJIEHHOW 3ajadyeil. OTBEThl HA IMOCTABJIEHHBIE BOINPOCHI MpaBUiIbHbL. OKa3aHa MOMOIIb KOMaH/bl
CTY/IEHTaM, HE CIIPaBUBILUMCS CO CBOMM 3aJaHHEM.

- OLICHKA «Yy/JAO0BJICTBOPUTEJIbHO» BBICTABJISIETCS KOMaH/Ae CTYyAeHTOB, 60% CTyIeHTOB crpa-
BIWJIMCh C TOCTaBJICHHOM 3ajgaudeil. JlomylieHbl HeCyIeCTBEHHbIE OLIMOKM B OTBETAaX Ha IOCTABJICHHbIE
Bonpockl. Oka3aHa MOMOLIb KOMaH/ bl CTYIEHTaM, HE CIIPaBUBLIMMCS CO CBOUM 3a/laHUEM.

- OLICHKA «HeY/I0BJIeTBOPHUTEIbHO» BbICTABJACTCSH KOMaH/e CTY/IeHTOB, €CJIM 3aJaHue He I10-
HSTO, €CTh CYIIIECTBEHHbIE OIIMOKH B JIOTHYECKOM PacCyXKIECHUU.

2.2 Keiic (cuTyaulmOHHBIX) 32124
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 06pa3013aH1/1;1

«benropoIckuil rocy1apCTBEHHBIN arpapHbiil yHuBepcuteT uM.B.S.I'opuna»

Kadenpa rexandeckoii MEXaHUKH U KOHCTPYHPOBAHMS MAITUH

Keiic (cutyannonnasi)-3agaqa

10 JUCHUIIMHE MaTepuaioBe/ICHUE
(HaMMeHOBaHKE AUCIUTLIHHBI )

Saganug:

1. [Ipu npoBeeHNH MaKpOCTPYKTYPHOI'O aHAJIM3a CBAPHOIO 1IBA CTAJILHOU JIeTaau ObLIM OOHApY-
KEHBI TPEIIMHBI B 30HE TEPMUUECKOI0 BIMSHUS. YTO SBUJIOCH OCHOBHOM NMpUYMHON nx nosiBiaenus? Ka-
KH€ Mepbl HE00XO0IUMO MIPEYCMOTPETh, UTOOBI N30€KaTh MOSIBIEHUE TPELIUH?

2. B cnuTke nerupoBaHHOH cTanu oOHapy)keHa jukBauusg. Kakyio HE0O0X0AMMO IperycMOTpPETh
00paboTKy Uil ee yCTpaHeHUs?

3. [Ipu uzmepenuu TBepAOCTH MO bpuHeno nHAEHTOP (LIapUK) oAl B paHee MOIY4YEeHHBIH OTIle-
yaTtoK. Kak 3T0 0Tpa3suTcs Ha MOKa3aHUsAX TBEPAOCTU?

4. Ilpu npoBeneHNH 3aKajaky BajioB U3 ctayiu 40 ObUIM MOJYYEHBI CTPYKTYPBI: MEPBOTO - (Eeppur,
MapTEHCUT U ayCTEHHUT OCTAaTOYHBIN, BTOPOTO - MAPTEHCUT U ayCTEHUT OCTAaTOYHbIN. Kakoi u3 BasoB 3a-
KaJIeH MPaBUIIbHO U OyAET UMEeTh 00Jiee BHICOKHE 3HAUEHUSI TBEPAOCTHU?

5. Ilocne mpaBMIIBHO NTPOBEEHHON 3aKaJIKU ¥ MOCIEAYIOLIETO OTIIYCKa MpYyXUHa U3 crainu 60 nMe-
J1a TBEPAOCTH BBILIE HOPMBI, YTO MPUBEJIO K €€ pa3pyuieHuo. Ha kakom stane tepmudeckoir 00paboTKu
ObuIa HapyIIeHa TEXHOJIOTHs?

6. [lociie npaBUIIBHO MPOBEIEHHON 3aKaJIKU U MOCIEAYIOLIEro OTIyCKa NMpy>KKuHa u3 cranu 60 nme-
J1a TBEPAOCTh HUKE HOPMBI, YTO IPUBEJIO K IIOTEPE €€ YIPYrux cBoicTB. Ha kakom aTame TepMuyYecKou
00paboTku ObUTa HapylieHa TexHoiorus? Kak 3To MokHO ucnpaBuTh?

7. Ilnamku n3 cranu Y9 3akanensl. OqHa OT TeMIepaTypbl 780°C, apyrast OT 890°C. Kakoii u3 uH-
CTPYMEHTOB 3aKaJIeH IPaBWJIBbHO U OyJeT UMETh O0Jiee BHICOKYIO TBEPIOCTh?

8. B mpouecce npokatku aucta n3 cranu 08F0 mpou3omio ero ynpouHeHUe, 4To BbI3BAJIO MOBBI-
IIEHHBIH U3HOC MHCTpyMeHTa. Kakyio HeoOX0IMMO MpeaycMOTPETh TEPMHUUECKYI0 00paboOTKy AJid CHS-
TUs Hakjena?

9. llocne 3akanku cranu 35 OblIa MOJdy4YeHa CTPYKTypa MapTEHCUTa ayCTEHHTa OCTAaTOYHOIO U
¢deppura. Kakyro ommbKy JOMYCTHII TEXHOJIOT ITPU Ha3HAYEHUH peKUMa TePMHUYECKONH 00paboTKu?



10. ITocne 3akanku ctanu Y 10A B ee CTpyKType OTCYTCTBOBAJ LIEMEHTUT BTOPUYHBIN, YTO MPUBE-
JI0 K TIOHMKEHHOMY 3HaueHUIo TBepaocTH. Kakyro ommOKy 10MyCcTUII TEXHOJIOT MTPH Ha3HAUYEHUHU PeKuMa
TEPMUYECKOH 00paboTKN?

11. IIpu nmpoBeACHUH 3aKaJIKU MIPYXKUH U3 CTATH 85 OBLIN MOJIYYCHBI CTPYKTYPHI: TIEPBOM - MapTEH-
CUT U ayCTEHUT OCTATOYHBINA, BTOPOM - LIEMEHTUT BTOPUYHBIM, MAPTECHCUT U ayCTCHUT OCTaTO4HbIN. Ka-
Kasl U3 MPY>KUH 3aKalieHa MPaBUIbHO U OyZeT UMeTh 00jiee BHICOKME 3HAUE€HUS TBEPIOCTH?

12. JIns Bama u3 cranu 45 Obuta Ha3HaYeHA OKOHYATENbHAs TepMUYecKas oOpaboTka — 3akaika u
HU3KHUI oTIyck. B pe3ynbrate ObLia MmodydeHa CTPYKTypa MapTEHCUTA OTIYIIEHHOTO, YTO BIIOCIEACTBUU
IIPUBEJIO K €ro mnosiomke. Kakyto ommOKy AOMyCTH TEXHOJOr IPU Ha3HAUYEHUU peXUMa TEPMUYECKOU
00paboTku?

13. JIns Bama u3 cranu 35 Obuta Ha3HAueHA OKOHYATENbHAs TepMUYecKas oOpaboTka — 3akaika u
cpenuuii otnyck. B pesynbprarte Obula Moy4eHa CTpPyKTypa TPOOCTUTA OTIIYHIEHHOTO, YTO BIOCIEACTBUU
NpUBEJIO K ero mojomke. Kakyro ommOKy JOMyCTHII TEXHOJOT MPU HAa3HAUYEHHH PEXKHMa TEPMUYECKOMH
00paboTku?

14. lng uHCTpyMEHTa U3 cTanu Y7 Obljla Ha3HAYCHA OKOHYATeIbHas TepMudeckas oOpaboTka — 3a-
KaJlka ¥ BBICOKMI OTIyCcK. B pe3ysnbTare Obula mojydeHa CTPYKTypa copOuTa OTIYIIEHHOTO, YTO BIIO-
CJIEJICTBUH IIPUBEIIO K MOTEPE €ro pexXyIux cBoiCcTB. Kakyro ommOKy JOMyCTHII TEXHOJIOT IPU Ha3Haue-
HUU peKUMa TepMUIecKor 00paboTku?

15.BaM HE0OX0IMMO M3MEPUTH TBEPAOCTh B TOHKOM IOBEPXHOCTHOM cioe neTtanu. Kakum mero-
JIOM ompeiesieHus TBepaocTu Bol Bocnosb3yerech: bpunemns, Poksemna nnu Bukkepca?

16. I1pu HarpeBe cTaiy mepea TePMUIECKO 00paboTKOM B CTPYKType ObLTO 0OHAPYKEHO OKHCIIC-
HUE 10 TpaHulam 3epeH. Kak Ha3pIBaeTcs 3TOT 1e(heKT U MOKHO JIM €r0 UCTIPABUTH?

17.J1ns1 ycTpaHeHUs! TMKBAlMK CIUTKH JISTHPOBAHHOW CTaNM moaBepratoT Aud@y3noHHOMY (ToMO-
TeHU3AIMOHHOMY) OTXKUTY IIPU TeMIIepaTypax 950-1050°C B Teuenne 20-25 4acos. Harpes 10 takux BbI-
COKHMX TEeMIIepaTyp NPUBOAMT K HEXKEJaTeIbHOMY pocTy 3epHa. [Ipennoxure cnocod ycTpaHeHHs TaKoro
nedekra.

18. B pe3ynbraTe 00paboTKH pe3aHrueM Ha METAIUIOPSKYIIUX CTAaHKAX B TOTOBOW JE€TAIM BOSHHUKIIN
BHYTPEHHUE HANPSHKEHUs, KOTOPbIe MOTYT MPUBECTU K KOpoOiIeHuto u aegopmaruu aeranu. Kakum cro-
CcOOOM MOKHO CHATH BO3HHKIINE BHYTPEHHHUE HANPSHKCHUS?

19.B pe3ynbTaTe MOTHOTO OTXKUTa cTanu Y 12 Bo3HUKIIA eheKTHAsI CTPYKTypa — HOTPAHUYHOE BBI-
JieJieHue LieMeHTUuTa BropudHoro. Kakyro ommnOKy JOMyCTUI TEXHOJIOT MPU Ha3HAYEHUH PeXUMa TepMU-
yeckoii 06pabotku? [Ipennoxute cnocod ycTpaHeHUs JaHHOTO JedeKTa.

20. [Inst ycTpaHeHMsI KPYITHO3EPHUCTON CTPYKTYPbI, IOJy4Y€HHOU NPHU JINThE, IPOKATKE, KOBKE MU
IITaMIIOBKE NMPUMEHSIOT OTXKHI 2 poJa Ha Mesikoe 3epHo. [IpemioxuTte Oosee SKOHOMUYHYIO TepMHUe-
CKYIO0 00paloTKy.

21.0koHYaTeTbHONU TePMUYECKON 00pabOTKOM OBICTPOPEKYIIUX CTANICH SBISIETCA 3aKallka U TpeX-
KpaTHBIA OTIYCK C II€JIbIO IPEBpAIEHNs] aycTeHUTa octaTouHoro. [IpennoxuTe cnocod cokpalieHus Ko-
JTUYECTBA OTITYCKOB.

22. Ilpu xumuko-repmuueckoit oopadotke (XTO) npoucxoast 3 aneMeHTapHBIX Ipolecca — JUc-
coumanuy, aacopounu u auddysuu. Kakoii n3 sTuxX mporeccoB NpoTeKaeT MeIJIeHHEee APYruX U olpese-
JseT cKopocTh nporekanus XTO?

23. OCHOBHOU MPUYHMHON BBIXOJIa M3 CTPOS MOAIIUITHUKOB Ka4eHHs SBIISETCS KOHTAKTHAsl ycTa-
JIOCTh METajlla, MPOSBIISAIONIASACA B BBIKPALIMBAHUU YAacTHUIl U OTCIaMBAaHUM TOHKUX IUIEHOK C paboyux
noBepxHocTed. M3 Kakux cTayieil M3roTaBIUBAIOT MOIIIMITHUKY KaueHus1? [IpuBenure mpumMepsl Mapok u
OKOHYATEIIbHYIO TEPMUYECKYIO 00pabOTKY.

24 ITpu U3rOTOBIEHUH OOOPYIOBAHUS MUIIEBOW MPOMBINIIICHHOCTH U MepepadbaThIBAIONINX PO 3-
BOJICTB HEOOXOAMMO HCKIIOYUTH MOMaJaHUs MPOAYKTOB KOPPO3UHU B MPOAYKTHI nuTaHus. Kakue cranu
MOKHO TPUMEHSATH I U3TOTOBJICHHS TaHHOTO 00opynoBaHus. [IpuBeauTe mpuMepbl MapoOK U OKOHYA-
TETBHYIO TEPMUYECKYIO 00pabOoTKYy.

25. B mporiecce X0JI0AHOM MmiIacTHYecKoi aedopMaliiy MPOUCXOAUT BHITATMBAHUE 3€PEH B HAIIPaB-
JICHUH TPUIIOKEHHSI Harpy3KH, YTO MPUBOJIUT K YIIPOUYHEHUIO MeTaila, T.e Hakjieny. Ilpemioxure cro-
co0 ycTpaHEHHUs HaKJIena.



2.3 TecToBbBIC 3a1aHUA

Tema: CTpykTypa maTepuajia
Koopaunammonnoe uncino OLK kpucTamindeckoil pemeTky paBHo. ..

e +8;

e 6

o 12;

o 4,
Bemecrsa ¢ CBA3BIO (-SIMHM) MOT'YT 00pa30BbIBaTh MOJIEKYJISIPHYIO KPUCTAIIIMYECKYIO PEIIETKY,
C CBSI3BIO (-5IMH) - HEMOJICKYJISIPHYIO.

e + KOBAJICHTHOM; HOHHOM M METaJLINICCKOM;
e METaAJUIMYECKOM; MOHHOM 1 KOBaJICHTHOM;
® HOHHO; KOBaJEHTHOW U METaJUIMYECKOM;
® HOHHOM M KOBaJICHTHOW; METAJUIMYECKOM.
JluneitHpIMu HedeKTaMu KPUCTATITMYECKOTO CTPOCHUS SBISIOTCS ...
+IMCIIOKALIUH;
BaKaHCUU;
TPAHMIIBI 3EPEH;
TPELIVHBL.
OcCHOBHOE OTIMYKE KPUCTAIUTMUECKON CTPYKTYPHI OT aMOP(HOM 3aKIIOYAETCS B ...
® AHH3OTPOMHUU CBOMCTB aMOP(PHBIX MAaTEPHAJIOB;
e + HaTWYWU B KPUCTAUIAX JAJIILHETO MOPSIKA B PACIIONIOKEHUHN HIIEMEHTOB CTPYKTYPHI;
® MEHEE YIOPAIOYCHHOM PACIIOJIOKEHUH HIEMEHTOB B KPUCTAIUIMYECKUX CTPYKTYpax;
® TOM, YTO KPUCTAJUIMYECKHE TeJIa BCET/Ia UMEIOT MIPaBUIIbHYIO BHEUTHIOW (OpMY.
CBOICTBO, 3aKJTIOYAIOIIEECS B CIIOCOOHOCTH BEIIECTBA CYIIECTBOBAThH B PA3IUYHBIX KPUCTATUIMUECKHUX
Moau(UKAIMAX, HA3bIBACTCH ...
® u30MepHuen
® AHU30TPONUEN
e + MOMUMOPPU3MOM
® u30MOpPU3IMOM
XapakTepHucTUKa KPUCTALTUYECKON PEIIeTKH, ONpeAeSIonas YuCiIO0 YacTUll (ATOMOB, MOJIEKYJI HIJIK HOHOB),
HaxOJISIIUXCS HA HAUMEHBIIIEM PAaBHOM PACCTOSHUHM OT JAaHHOM YaCTHUIIbI, HA3bIBACTCH ...
¢ k09D (PHUIMEHTOM KOMITAKTHOCTHU
MEPUOJIOM PEIIETKH
WHJIEKCOM IJIOCKOCTH
+ KOOpAMHAIMOHHBIM YHCIIOM
JJ1st BEMIECTB C METANTHYECKON KPUCTATUIMUECKONU PEIIETKON XapaKTEePHHI ...
MOHHBIM TUI XUMUYECKOMN CBSI3U, BBICOKAs IIIOTHOCTh
XPYIKOCTb, BBICOKHE TEMIIEPATyPhI TUIABICHUS
+ IJIACTUYHOCTB, BBICOKAS! DJIEKTPOIPOBOIHOCTh
® HH3Kas TEIIONPOBOJHOCTb, BBICOKAS 3JTACTUYHOCTh
ToueunbiMu eheKTaMu KPUCTALTUIECKON PEIIETKU SBISIOTCS ...
® TpaHMUIIBI 3epeH, AePEKThl YITAKOBKH
® [IOpbI, TPELIUHBI
® KpaeBble U BUHTOBBIE AUCIOKAIIMU
e +BaKaHCHUM, MEKY3€IbHbIE aTOMbI



Hedekr, mpeacraBisionuii cod6oil nCKaKeHNe KPUCTAIUTMYECKON PEIIeTKU BAOIb Kpasi IUIIHEH 1mouty-
IIJIOCKOCTH HAa3bIBAETCH. . ...

® BaKaHCHUEH

® MaJIOYIJIOBOM rpaHuUIICit

e neheKTOM yImakoBKU

e +KpaeBoOM JeciioKauen
Jlns BelecTBa ¢ METAIUYECKON KPUCTAUTMYECKON PEIIETKON XapaKTepHBI. . ..
XpYIKOCTh, BBICOKHE TEMIIEPATYpPHI IIaBICHUS
HoHHBIN THII XUMHYECKOM CBSI3H, BEICOKAS INIOTHOCTHIO
+1I1acTUYHOCTb, BHICOKAS 3JIEKTPOIIPOBOJHOCTh
Hu3kas TernnonpoBOgHOCTb, BBICOKAs 3JJaCTUYHOCTD
AHM30TpONIHEH CBOKCTB 00J1a1aI0T ...

e amopdHbIC MaTEpUAIIBI

¢ +MOHOKPHCTAJIbI

¢ [OJUKPUCTAJUIMUECKHUE BELIECTBA

e (eppoMarHeTuKu
XapakTepHO! 0COOEHHOCTbIO KPUCTAJUINYECKUX BELECTB SIBISIETCS. . .

e Bricokas 31eKTponpOBOIHOCTh

e OTtcyTCcTBUE IOCTOSIHHOM TEMIIEpaTyphl IUIaBJIEHUS (KPUCTAIUIU3ALNN )

e IInacTmyHOCTH, KOBKOCTH

e +Hanuuue nanpHEero nopsaka B pacroyioKEHUN YaCTHULL
KoopauHairioHHOE YMCII0 KPUCTAUIMYECKON PEIIeTKH, AIEMEHTapHasl sueiika KOTOpOi Ipe/icTaBiIeHa Ha
PUCYHKE, COCTABIISIET ...

o 12
e +8
% e 4
. ¥ b
e 6
Jlist aMmop(HOTO COCTOSIHUS BEIIECTBA XapaKTepHa (-HO) ...
® HaJgu4Me MOCTOSHHON TEMIEPATYPbl KPUCTATUIM3ALUN
®  BBICOKAs AEKTPONPOBOAHOCTD
e +OTCYTCTBHE AAJILHETO MOPSAIKA B PACIIOIOKEHNUN YaCTHI]
® AHW3O0TPONUS CBOMCTB
['panutipl 3epeH OTHOCATCSI K nedeKTaM KpUCTaUIMYEeCKOU PeIIeTKH
e ToueuyHbIM
e +[loBEepXHOCTHBIM
o JluneHbpIM
e (OOBEMHBIM

[Ipu noBeILIEHNN TEMIIEPATYPBI PABHOBECHAS KOHIIEHTPALIUSI BAKAHCHH. . .
HN3MmenseTcss HEMOHOTOHHO

YMeHbImaeTcs

He mensiercs

+YBenuuuBaeTcs

Tema: IlimacTuyeckas nepopmManus 1 MeXaHH4YeCKHe CBOMCTBA METAJLVIOB

3aBUCHMOCTh MEXaHHYECKHUX CBOMCTB MeTajlla OT CTEICHHU )Ie(l)OpMaHI/II/I HUMECT BU] ...



Oy

KC

Tw

KC

Oy

KC

On

Ha IMPUBCACHHOM l"pa(l)I/IKe 3aBUCUMOCTH NIpeJeciia TCKYYCCTU OT OT INIOTHOCTHU ,Z[I/ICJ'IOKaI_[I/Iﬁ P Y4aCTOK 2
COOTBCTCTBYCT NIPOYHOCTH. ..

O’.,]

TCXHUYCCKH YUCTBIX MCTAJIJIOB,

YIIPOYHEHHBIX METAJIJIOB;
+ «yCOBY»;
TEOPETHYECKOM.

Ha pucynke nokazana cxema u3MepeHus TBEPAOCTH 110 METOLY ...

bpunemnns;
+ PokBenna;
Bukkepca;
[opa.

v

[ B me, *P.
| L C |
s %////4/////// 777

I/IH,[[CHTOpOM Ipu UBMCPCHUU TBECPAOCTH 11O METOAY BpI/IHeJ'IJ'IH CIIYXKUT ...

+ CTanpHOM IIAPHK;
ajnMasHas IUpamMuaa;
aJIMa3HbI KOHYC;
CTaJIbHOW KOHYC.
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Hpouecc MOBBIIICHUA CTPYKTYPHOI'O COBCPUICHCTBA METAJlJ1a, IIe(i)OpMI/IpOBaHHOFO B XOJIOAHOM COCTOsSHUU,

B

pe3ylbTaTe yMEHbIIEHUS IMJIOTHOCTU N1e(hEeKTOB KPUCTANIMYECKOTO CTPOCHUS (TOYEYHBIX, JIMHEHHBIX, MO-

BEPXHOCTHBIX, 00bEMHBIX ) HA3bIBACTCA ...
e -+ BO3BpaATOM;
® HAKJICIOM,;
®  OTIBIXOM;
® PEKPUCTAJUIU3ALMEN.
[Tpouiecc popmupoBanus cyd3epeH, pas3IeICHHBIX MaJIOYTIOBBIMU TPaHUIIAMH, B IIpoliecce Harpesa aedop-
MHPOBAHHOT'O METaJlIa Ha3bIBAETCH. . .
® HAaKJICIIOM
e -+ OJMIOHU3ALKEHN
® BO3BPAaTOM
® peKpucTauIh3anuen
Ha npuBenenHoi auarpamme pacTsbkeHUs Touka B cooTBeTcTByer. . .

npeneny ynpyroctu
pa3pyuIeHUIO
npeneny TeKy4ecTu

+ mpeneny IpOYHOCTH

Harpyaxa P, xec (H)

o ty 3 4 8. P
L Ao e ]
[Tpu nmpoBeneHNN PeKpUCTALTU3ANNN ACPOPMUPOBAHHOTO METaJIa TUIOTHOCTh AUCIOKAINI B HEM. . .
e He usmensercs
e (CHauana yMEHbIIAETCs, IOTOM YBEJIMYNUBACTCS
e VYBenuuuBaercs
e + YMeHbIaercs
[Ipu Hakiene B mporiecce XOI0HOM MIIACTHYECKOH ehopManuy IPOUCXOIHT. . .
CHMXEeHMe MPOYHOCTH U YBEJIMUEHUE YAAPHOH BA3KOCTU
VBenuueHre NpoyHOCTH U YAAPHOU BSI3KOCTH
+YBenuueHne NpoYHOCTH, CHUKEHUE yIaPHOU BA3KOCTH
e VYMEHbIIEHHUE IPOYHOCTH U YIAPHOU BSI3KOCTH
[ToBbIIEHNE MPOYHOCTH U YMEHBUIEHUE TUIACTUYHOCTU METAJIa B PE3yIbTaTe HU3KOTEMIIEPATYPHOU
MJIACTHYECKOM neopMalniuy Ha3bIBaCTCs
e +Haknenom
e VYiydlieHueM
e Bo3ssparom
e [lomuronusanueit
VYrpouHeHne MeTalia B mpolecce riacTudeckoit neopmanuu (Hakien) oObsICHIETCS. . ..
XHUMHUYECKUMU MIPEBPAILICHUSIMU B METaJLIE
OO0pa3oBaHueM IIEeMEHTHUTA
+¥YBenuueHueM 4rcia 1eQeKTOB KpUCTATITNIECKOTO CTPOSHUS

VYMeHbIIICHHEM YHCIa JIC(I)CKTOB KPpUCTAJNIMYCCKOI'O CTPOCHUSA

Ha PUCYHKEC TOYKA 1 COOTBCTCTBYCT NIPOYHOCTH ...

11



® TEXHUYECKU YUCTHIX METAIIOB
® «yCOB»

e +TeopeTnueckou

® YIIPOYHEHHBIX METAIJIOB

o

XosoaHas muactTuyeckas aegopmaius - 3To gedpopManusi, KOTOPYIO IPOBOASAT IPU TEMIIEPATYPE ...
® [IEPIUTHOIO IIPEBPALICHUS
e BBILIE TEMIIEPATYPhl PEKPUCTATIIN3ALUU
® HIDKE KOMHATHOW TeMIepaTyphl
e FHUXE TEMIEPATypPhl PEKPUCTAILITU3ALUU

CriocoOHOCTh MaTtcpHrajia COIIPOTUBIIATHCA BHCAPCHUIO B €TI0 ITIOBCPXHOCTH TBEPAOI'O TCJIA - UHACHTOPA -

Ha3bIBACTCH ...
e +TBEPAOCTEIO
® H3HOCOCTOMKOCTBIO
® yIapHOH BSA3KOCTBHIO
e BBEIHOCIMBOCTBIO
WNupentopamu rnpu u3mepeHuu TBepaocTu no Mmerony Poksenna (mkanst A. B. C) cioyxar ...
e CTaJbHOM IIap M aJIMa3Has MUpamMuIa
® CTaJbHOU KOHYC U CTaJbHOM LIap
e +anMa3HbIA KOHYC U CTAJIbHOM 1Iap
e ayMa3Has MUpaMUIa U aIMa3HbIA KOHYC

Tema: Ilpounecc kpucraaimzanuu 1 ¢a3osbie NpeBpameHus B ciiaBax. OCHOBHbIE THIIBI THA-
rpamMM COCTOSIHMS

MakcumanbHasi paCTBOPUMOCTb METU B cepedpe COCTABIISIET %.
‘c
200 )!(
X el r\‘ =t
800 i Ao E\ il A o + 8
A /'1 ] 72|52\ ol
sl I3'ﬁ:£.. §| i‘ [ ® 92
A S| o[, o 72
p | TRA o 17
© 0 26 30 4o 50 60 70 &0 90 100
Cu — %o g Ay

Camornpoun3BosibHask KpUCTAJUIM3ALK CIUIaBAa BO3MOXKHA B TOM CJIy4ae, €Cly ...

+ cBoOoHast sHeprust [ m66ca TBepAoi Pa3bl MEHbIIIE, YeM KUIKOM

cBoOoHas sHeprusi [ n66ca TBep10il a3kl BhIIIE, YEM KUAKOM

BEJIMYMHBI CBOOOIHBIX 3Hepruit ['nb0ca TBepaoi 1 )KUIKOM (a3 paBHBI

BHYTPEHHSIS YHEPTUS TBEPIOH (a3bl BHIIIE, YEM KHIKOH

ITpu oGpa3oBaHUM TBEPIOTO PACTBOPA ...

+ coxpaHseTcs KpUCTaNTNYecKas perieTka pacCTBOPUTENS

BCE KOMITOHEHTBI COXPAHSIOT CBOM KPUCTAJUIMYECKHE PEIIETKH

o0pasyeTcs HOBasi KpUCTANIMYECKasl PEIeTKa, OTIIMYAIOIIAsACs OT PEIIeTOK KOMIIOHEHTOB
COXpaHseTCs KPUCTANINYECKas pelIeTKa paCTBOPEHHOT'O BEIECTBA

12



CBoiicTBa CIJIaBOB, KOMIIOHEHTHI KOTOPBIX HEOTPAHUYEHHO PACTBOPUMBI APYT B IPYre B TBEPOM CO-
CTOSIHUM, U3MEHSIOTCHA. . .

110 JINHEWHOMY 3aKOHY

[0 KPUBOJIMHEWHOM 3aBUCMMOCTH B 0JTHO(A3HBIX 001aCTAX U 110 JIMHEHHOMY 3aKOHY B JIByX(]a3-
HBIX

CKauKO0Opa3HO

+ 10 KPUBOJIMHEMHOMN 3aBUCUMOCTH

TO‘IKa, COOTBCTCTBYIOIIIAsA HA4YAJTy paBHOBeCHOﬁ KpuCTallin3allkiu CIujiaBa, JIC)KUT HA JIMHUMH ...

3BTEKTOUIHOI'O IPEBPALIECHUS
3BTEKTHYECKOI'O IPEBPALLEHUSA
+IIMKBUIYC

Comunyc

Bropuunsriii nementut (Fe3Cy ) kpucrammsyercs us...

[lepnuta
®depputa
Kunkoro cmiasa
+Aycrenura

CornachHo npasuity KypHakoBa TBEpIOCTb U 3JIEKTPOCOIPOTUBIIEHHUE CILIABOB, JUarpaMmma COCTOSIHUS
KOTOPBIX IIPUBE/ICHA HIKE, ...

B
X
AuB.+ XK B+X
|
' [
~ "'B.'f' st S' B+ D,
4 + 3,3| ABaon| +|
3 %
¥ &
| |
1 i
0 B, AaB, Ba—=B2% 100

+ U3MEHSIOTCSI HEMOHOTOHHO, TOCTUTas MaKCUMyMa B TOUKeE, OTBevatoleil coctaBy AmBy
M3MEHSIIOTCSI HEMOHOTOHHO, JIOCTUTasi MUHUMYMa B TOUKe, OTBevarolleil coctaBy AmBp
MOHOTOHHO BO3pacTaroT IIPH YBEIIMUYEHUH COACPKaHNs KOMIIOHEHTa B

M3MEHSIFOTCS IPOU3BOJIBHBIM 00pa30M B 3aBUCHMOCTH OT MPUPOIbl KOMIIOHEHTOB A 1 B

DBTEKTHYECKOE MPEBPAIIEHHE — 3TO MPOIIECC ...

+ 00pa3zoBaHUsI MEXaHUYECKOW CMECH JIBYX WU OoJiee BUOB KPUCTAIIOB, OAHOBPEMEHHO KpHU-
CTAJUTU3YIOIIUXCS U3 )KUJIKOCTH

pacriaja mepechIIeHHOTO TBEPIOTO PacTBOpa ¢ 00pa30BaHNEM JTUCTIEPCHBIX YaCTHUI] BTOPOH (a3l
pacraja TBEpJIOro pacTBopa ¢ 00pa30BaHUEM CMECH JIBYX TBEP/BIX (a3 ONpeIeIeHHOT0 COCTaBa
KPUCTAIITU3AI[MU TBEPOTO PACTBOPA OMPENIEICHHOI0 COCTaBa 3a CYET paHee BhIACIUBIIECIHCS
TBepAOH (hasbl M KUIKOM YaCTH CIIjIaBa OINpeIeJIEHHOTO COCTaBa

B cootBeTcTBHE C HpI/IBCIleHHOfI HHanaMMOfI COCTOsIHUA, MAKCUMAJIbHAA paCTBOPUMOCTE MEIH B aJIIO-
MHWHHUH COCTABJIACT HpI/I6J'II/I3I/ITeJ'IBHO %:

33
0,5
+57
60
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B cooTBercTBUM ¢ IpUBECHHOW MarpaMMoii cruias, conepxkanmid 80 % Pb u 20 % Sn, npu remnepary-
pe 200 °C umeet crnenyronuii (ha3oBbIi COCTaB:

s -
C

303%‘;' Vot I
N i

e | | |
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200 b ot ["J-& N .214
P | | €3] 7 ,"/E’
| 1 i
100 { ] 3! By 'q?\ 3rBrdy -
- s *
s [ .
“")
o ' =

O 0 206 30 40 5N AN 2n 8N an uon

e DBTEKTHKA, KPUCTAILIBI 0 TBEPJOTO PACTBOPA M BTOPUUHBIE KPUCTAILIBI 3 (hazbl

e PacmiaB u KpucTaisl 3 TBEPAOTO pacTBOpa

e + PacruiaB u KpUCTaJIIBI 0L TBEPAOTO pacTBOpa

e JIByXKOMIIOHEHTHBIN pacIuiaB
B cooTBeTcTBUM € NIpUBENIEHHON AMarpaMMO, MEpBUYHAS KPUCTAILTHA3AIIUS CIUIaBa, coaepsxkamero 70 %
Cuu 30 % Ag.
IIpOTEKaeT B TemnepaTypHoM unrepaie  °C.

| 1

oo k] Y ) e 810-779

oo | it | gg* o 1084-962

5 ST, o 1084-200
al 1] [

0 © 20 30 NO 50 60 79 30 95 10
Cu —_— "joﬂé}. ﬂg

HeHHpHTHOﬁ HHKBaI.IPIeﬁ HAa3bIBACTCA MPOLECC, [TPU KOTOPOM IIOCJIC YCKOPCHHOT'O OXJIAKACHUSA CILJIaBa
HCHTpaJlbHaA 4acCTh....

e + 3epeH oka3bIBaeTcs 00OoTralleHHOH OoJiee TYromIaBKuM, a nepudepuitHas — JIErKonaaBKUM
KOMIIOHEHTOM

e 3epeH oka3bIBaeTcsl 00OralieHHON OoJiee JerKoIIaBKuM, a nepudepuitHas — TyroriaBKuM KOM-
IIOHEHTOM

e (CinTka uMeeT 0oJiee MeJIKOe 3epHO, yeM nepudepuitnas
e (CiuTka uMeet OoJiee KpyIHOE 3epHO, YeM nepudepuitHas

Ha3Banue u cxema npeBpailieHre, TpoTeKaroero B CIjlaBe «Meab-cepedpoy» mpu temmneparype 779 C:

1200 J(
R — e DOBrekTuueckoe, K— Cu + 4g
\ Aere \\ { 962°
! 779°) c+0/ | —3
o ™ R T e DOprekrougHoe , K— o+ f
oo L1 320 3] :«% e +OBTEeKTHUECKOE , K~ &+ f
G g
4 5| | ol tees e DOBrekTouaHOoe, K- Cu + Ag
R I
© s 20 30 4 50 60 20 &0 9C w0
Cu —— Y. Mz Ay

Hcnonb3ys npaBuiio OTPe3KOB, MOXKHO ONPEAEIIUT ...
® YHCIIO CTEeNeHEeH cBOOOIbI CUCTEMBI B JAHHON TOYKE JTarpaMMbl
e TeMIepaTypHbI HHTEpBaJ CYLIECTBOBAHHS JAHHOTO (Pa30BOr0 COCTOSIHUSA CIUIaBa
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e +COCTaB U KOJMYECTBEHHOE COOTHOIICHUE (a3 B CIIIaBe MPU JAHHOM TemIieparype
CBoiicTBa CIJIaBOB, KOMIIOHEHTHI KOTOPHIX HEOTPAaHUYEHHO PACTBOPUMBI IPYT B IPyTe B TBEPJOM CO-
CTOSIHUU, U3MEHSIOTCA. . ..

e +[lo KpUBOJIMHEHHON 3aBUCUMOCTH

e [lo kpuBONMHENWHON 3aBUCMMOCTH B OJJHO(A3HBIX 00JIACTAX U I1 JUHEHHOMY 3aKOHY B IBYX(a3-

HBIX

e (CxaukooOpa3HO

e [lo IMHEWHOMY 3aKOHY
Yucio creneHel cBOOOIbI CILIABOB CUCTEMbI PD — Sb mipu 3BTeKTHYEKOMH Temreparype paBHo. ...

[ J
N e

Tema: Ilmarpamma ":xejie30 - uemeHTHT"

PactBopumocTs yriepoza B a-eppure (o macce) ripu 727 °C cocTaBisiet %.
e +0,02
e 0,006
e 01
e 0,8
[lepexon xene3a u3 peppoOMarHUTHOTO B TapaMarHUTHOE COCTOSIHHE ITPOUCXOIUT MPHU TeMIIepaType ...
e + Kropu
® JIUKBUJYC
e coiuayc
® COJIbBYC

Jluans AHJECF nuarpammsbl «okene3o - IEMEHTUT) — 3TO JIMHHUS ...
® JIUKBHJIYC
® COIBbBYC
e + coyayc
® HBTEKTOMJHOIO MPEBPALIECHUS

Coneprxanue yriieposia B JIeeOypuTe COCTABIISIET %.
e +43
o 214
e 08
e 6,67

IIpu Temnieparype 1499°C B crcTeMe Keneso - [eMEHTHT» IIPOUCXOMUT ...
e + NIEPUTEKTUYECKOE IIPEBPALICHHE
® OBTEKTHUYECKOE MPEBpAILEHUE
e 0o0pa3oBaHUE MEPBUYHOTO [IEMEHTUTA
e oOpa3zoBanue epputa
ITpu Temneparype Huxke 727 °C neneOypuT mnpeacTaBiseT coOoi. . .
e (Mech ayCTEHUTA U LIEMEHTUTA
e XUMHUYECKOE COEMHEHHE JKee3a ¢ yIiIepoaoM
e TBepaplil pacTBOp BHEAPEHUS YIIIEPOJa B Y-KENE3€
e + CmMmech nepauTa U LIEMEHTUTA
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[{eMeHTUT UMeEeT KPUCTAIUTHYECKYIO PEIIETKY. ..
+ OpTOopOoMOUYECKYIO

OLIK

'K

I'ekcaroHaJIbHYIO IJIOTHOYAKOBAHHYO

IIpu Tremneparype 727 °C B criaBax CUCTEMBI «GKEI€30-1IEMEHTUT» IIPOTEKAET. . ..
7
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e +3BTEKTOMIHOE IIPEBPAILIECHUE
® DOSBTEKTHUYECKOE MPEBpaIlCHUE
e o0Opa3oBaHue jnenedypura
e 00pa3oBaHME BTOPUYHOTO LIEMEHTUTA
Jluausa SE nmuarpaMMel «oKene30-IIeMEHTHT»-3TO JTHHUA. . .
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e [lepnuTHOro npeBpaleHus

e + PactBOoprMOCTH yriepoja B ayCTCHHUTE

e PactBOopuMmOCTH yriaepoaa B peppute

[ ]

OBTEKTUYECKOTO MPEBPAIICHUs
@DeppUT UMEET KPUCTAIUITMUECKYIO PELIETKY ...
'K

TETParoHAILHYIO

+OIIK

reKCaroHaJbHYIO IUIOTHOYaKOBAaHHYIO

B unrepaine Temnepatyp 727-1147 °C nenedypuT npeacTapisieT COOOH. ..
e (CwMech GeppuTa 1 IEeMEHTUTA
e +(CmMech ayCTEHHUTA U LIEMEHTHUTA
e TBepuplii pacTBOp BHEIPEHHUS YIIIEposia B a — jKeje3e
e TBepuplii pacTBOp BHEIPEHUS YIIIepoa B y — Kelese
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IIpu KOMHATHO TeMIlepaType paBHOBECHAs CTPYKTYpa, YIIIEPOAUCTON cTanu, conepsxauieit 0,8% cocro-
UT U3....

e [lepnuTa ¥ BTOPUYHOTO [IEMEHTHUTA
o @eppura u nepiauTa
e + [lepnuta
e JleneOypura
Temnepatypsl A, Acs, Acem Ha IHArpaMME <OKEJIE€30 — LIEMEHTUT» COOTBETCTBYET JTUHUSM ...

1500 :B e PQ,GS,ES
uﬁﬂ?:f 2 i « PSK, ECF, ABC
© 100 N e ECF,PQ,ES
- / ﬁ

S 4 e +PSK, GS, ES
i p S)/

R s e
3

500

300

10002

1 2 3 4 3 6 6,67 100%C

0 10 20 30 40 50 60 70 80 90 100% FeyC

[Tpu 06pazoBanuy CIuIaBa, IPEICTABIISIONIETO0 COO0N MEXaHUYECKYI0 CMECh KOMITIOHEHTOB, ...
e oOpa3syercs HOBasi KPUCTAJUIMYECKAs PELIETKA, OTIIMYAIOLIASCS OT PEIIETOK KOMIIOHEHTOB
® COXpaHAETCS KPUCTALINYECKAs PEIIETKA PACTBOPUTEIS
e +BCE KOMIIOHEHTHI COXPAHSIOT CBOM KPUCTAIITUYECKHIE PEIIETKH
® COXpaHSAETCs KPUCTAIMUECKas pelleTKa pacCTBOPEHHOIO BElecTBa

HauOonee BricOKOYyTIIEpOAMCTON (hazoil xKene30yriepoAUCThIX CIIABOB SBIISETCS. ..
e ®eppur

o +llemeHTUT
o JleneOypur
e AycTeHUT

B cooTBeTcTBMY ¢ IPUBECHHON TUAarpaMMOii, paCTBOPUMOCTb YTIIepo/ia B ayCTEHUTE MIPH TEMIIEpaType
900 °C cocrasisier npubauzutensHo  %.
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Tema: OcHOBBI TepMUYECKOIl 00padOTKH
Ha nuarpamme Fe-Fe;C kputnueckast Touka Agn COOTBETCTBYET JIMHHUMU ...
e +SE

e GS
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e PSK

e ECF
Ha nuarpamme Fe-FesC kputnueckast Touka A; COOTBETCTBYET JUHUMU ...
e +PSK
o GS
e SE
e ECF

CrerneHbio JUCIIEPCHOCTU (PePPUTO-IIEMEHTUTHOM CTPYKTYPBI Pa3In4atoTCs . ..
® -+ [IEpINT, COPOUT U TPOOCTHUT
e OCiHWUT, MAPTCHCUT, IIEMEHTUT
e (eppur, nepiaurt, 1eAeOypHUT
® TPOOCTHT, IIEMEHTUT, JICACOYPUT
TBeprocTh MPOAYKTOB MPEBPALICHUS AYCTEHUTA ITOBBIIIACTCS B PSIIY ...
e -+ [epJuT, COPOUT, TPOOCTUT, MAPTECHCHUT
® MapTEHCHT, TPOOCTHT, COPOUT, IEPIUT
® TPOOCTHUT, COPOHT, IEPIHUT, MAPTCHCUT
® MapTEHCHT, [IEPIHT, COPOUT, TPOOCTUT
TerparoHaibHyI0 KPHCTAUTMYESCKYIO PELICTKY UMEET ...
e + MapTECHCUT

* ¢eppur
e copbOur
® TEpJUT

beitnut (cTpykTypa craiu, o0pas3yromascs B pe3yibTaTe MPOMEXyTOUHOI0 NPEBPAILEHUS AyCTEHUTA)
COCTOMT M3 CMECH YaCTHLL. ..

e MapreHcura u kapbua xenesa

e + IlepechiieHHOTO yriaepoaoM (eppura u kapouaa xenesa

e AycTeHuTa U MapTEHCUTA

o [lepechimenHoro yriepoaoM geppuTa U MapTeHCUTA
B cooTBercTBHU C PUBEAECHHON JUarpaMMOi, OXJIOXK/IEHUE CTalId CO CKOPOCThIO V4 IPUBEIET K IPOTe-
KaHUIO [IPEBPAILICHHUS.

i 4

U
lly e TpooctutHoro
2] 3
£ 400+ e [lepiurHOro
Q - v
o i e belfHUTHOTO
g 20015 M
> x 4 v, e + MapTEHCUTHOI'O
|_ 3

20 >

Bpema, MuH

besnuddy3nonnoe npeBpaiieHue aycTeHUTa MPUBOIUT K 00Pa30BaHHUIO ...

e copOuta

e qepiauTa
e -+MapTEHCHUTa
e Tpoocrtura

[Tpu nuddy3nonHOM pacnaje aycTeHUTa 00pazyroTes ...
® IEpPJIUT, TPOOCTUT, MAPTEHCUT
® TepyauT, COpOUT, TeneOypuT
e FTEPIUT, COPOUT, TPOOCTUT
e OEWHUT, MAPTEHCUT, MEPIUT
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COBOKYITHOCTB OTEpALMK HAarpeBa, U30TEPMUUYECKOMN BBIICPKKHA U OXJIAXKICHUS METANIMUECKUX CILJIaBOB,
HAXOJSIIUXCS B TBEPJOM COCTOSIHUH, C LI€TIbI0 U3MEHEHUSI UX BHYTPEHHET0 CTPOCHUSI U CO3JaHMsI 32 CUET
3TOr0 HEOOXOIUMBIX MEXaHUYSCKUX MM (PU3UYECKIX CBOMCTB HAa3bIBa€TCS  00pabOTKOM.

e  DJEKTPOXUMHYECKOM

e MexaHuyeckou

¢  XHMMHMKO-TEPMHUYECKOU

e + Tepmuyeckon
[TpomexyTounoe ( OEHHUTHOE ) TPEBpAIICHUE MPOTEKAET B YIIICPOAUCTON IBTEKTOUIHON CTAIIN TIPU
TeMmieparypax  °C

e Huxke 240
e 727-500

e Brimre 727
e +500-240

TBepaas, xpynkasi CTpyKTypa, oOpa3yroiias Mpu OXJaxACHUH ayCTEHUTa CO CKOPOCTHIO BBIIIE KPUTHYE-
CKOI1 CKOPOCTH 3aKaJIKH, Ha3bIBACTCH ...

e TpPOOCTUTOM 3aKAJIKH

e CopOuToMm 3aKanku

e +MapTreHcHuToM 3aKaKu
e [lepnutrom

FCOMeTpI/I‘leCKHM MCCTOM KPUTHYCCKHX TOYCK Ac3 , ABJSICTCA JIMHUA JAUuarpaMmabl <GKE€JIC€30 - ICMCH-
TUT».
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MapTeHcuTHas CTPYKTypa ¢ TeTparoHajdbHON KPUCTAJUIMYECKON PEeIIeTKOM MpH 3aKkalike o0paszyercs
BCJIC/ICTBHE ...

e +oTcyTcTBUS JU(QY3Un yriepoaa

e nporekaHus 1upy3un xKeuaesa

e orcyrcTBus quddy3un xenesa

e mpoTekaHus AMPPy3un yriaepoaa
Tepmudeckast 00pabOTKa, MPOBOAMMAS C LIENBIO MOTyYSHHUSI HEPABHOBECHOU CTPYKTYPHI CIIJIaBa, Ha3bIBa-
ercsl. ...

®peszepoBaHUEM
[lemenTanuei
+3aKkankou
OTxurom

Tema: OTKUT M HOPMATU3ALMSA CTAIH
OTxur, B mpoliecce KOTOPOro pacnaj ayCTeHUTa Ha (PepPUTHO-IIEMEHTUTHYIO CMECh IPOUCXOAUT MPH
ITOCTOSIHHOW TeMIIepaType, Ha3bIBAETCH ...

¢ + M30TEpMUYECKUM

® PEKpPUCTAIUIU3AlMOHHBIM
® I[IOJIHBIM

o 1updy3nOHHBIM
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CTpyKTypa BBICOKOYTJIEPOAUCTON CTAIH MOCIE HOPMAIU3ALUU COCTOUT U3 ...

+ copbura

MapTEHCHTA

beppuTa u nepiuta

TPOOCTHUTA

[Ipu HOpManu3aIu 3a3BTEKTOUIHBIE CTAJI HArPeBaIoT O TEMIIEPATYPhI Ha 30-50° Bbie ...
o + ACcm

e Aci
e Ax3
o M,
JIist CHATHS HAaKJIeTa MPOBOJIST OTXKUT.

e -+ PEKpPUCTAILIU3ALMOHHBIN
®  HEMOJHBIN
®  IOJHBII
o uddy3uOHHBIN
Jlnst ycTpaHeHus: 30HAJIbHOM M IEHIPUAHON JTMKBAIIMU, BO3ZHUKAIOUIEH IPU KPUCTAJUIM3ALUHA METAJIJIOB,
MIPUMEHSIOT OTXKUT.
o + nuddy3noHHBIN
®  HEIMOJHBIN
®  TIOJHBIN
® PEKPUCTALIU3ALUOHHBIN
CoracHo auarpaMMe «Keje30-IIEMEHTHUTY, 3a9BTEKTOUIHBIC CTAIH MOCIIE HEMOJIHOTO OT)KUTa UMEIOT
CTPYKTYPY, COCTOSIIIIYIO U3 ...
® + 3€pPHUCTOIO IEPINTA U LIEMEHTUTA
e rmepiuTa U peppura
® [JJACTUHYATOIO MepuTa
® MapTeHCHUTa
B pe3ynbpTare npoBeneHHs MOJHOTO OT/KUTA CTAIH ...
® YMEHBIIAETCS TUIACTHYHOCTD U YBEJIMUYUBACTCS XUMHUYECKasi HEOHOPOIHOCTh
+ yBENTMYMBACTCS MJIACTUYHOCTh M YMEHBINAETCS XUMUYECKast HEOTHOPOIHOCTh
YMEHBIIAIOTCS IACTUYHOCTh M XUMUYECKasi HEOTHOPOIHOCTh
YBEITUYUBAIOTCS TNIACTUYHOCTh U XUMHYECKasi HEOTHOPOIHOCTh
OTXUT OTIMYAETCS OT HOPMATTU3AIIHH ...
CKOPOCTBIO HarpeBa
+ CKOPOCTBIO OXJIaXKACHUS
TEMIIepaTypoy Harpesa
® [IPOJIOJKUTEIILHOCTBIO BBIJIEPKKU
[IpeaBapuTeIbHBIM BHIOM TEPMHUYECKON 00pabOTKH CTalIv, TPeAHA3HAYCHHBIM JIJIs1 TTOITOTOBKU METalia
K mocleayromieit o00paboTke pe3aHueM, JaBJIeHUEM, CBAPKOM U T.1., ABIISETCH. . .
[lemenTanus
3akanka
+ OTxUT
Otnyck
[Tpu mpoBeneHNN OTKUTA CTAIA OXJIKIEHUE YTIIEPOJUCTHIX CTale OOBIYHO IPOBOJST. . ..
+ C neubto
B macne
Ha Bo3nyxe
B BozE
[Ipu BBICOKMX TemmepaTypax U JUIMTEIbHON BBIACPIKKE MPOBOISIT OTXKUT. ...
e Henonnsiit

20



PexpucrainusaunoHHbIN
s cHATHUS HaNpsKEHUU
+ Inddy3nonnsrii

TeMmneparypa HEeMmoJHOro oTKura st cranu Y 10A cocTaBiisieT OKOJIO ...

+750-770
920-950
680-700
1350-1370

Crpykrypa ctanu 30 rmocie moJHOro OT)KUTa COCTOUT U3 ...

+ dbeppura u nepaura
HepJInTa U IEMEHTHUTA
MapTEHCHUTA

nepimTa

JnPy3nOHHBIH OTHKUT TPOBOJAT C IEIBIO

CHsaTHS HaKIIeTa X0JI01HOAe(hOPMUPOBAHHOTO METaJlIa
[lony4yeHue 3epHUCTOTO NEPINTA

+ YMeHbIleHUs JeHIPUTHON JTUKBUIALIMU

CHsTHE OCTaTOYHBIN HANPSHKEHUN

Tema: 3akajka U OTHYCK CTAJIH

CrpykTypa, nosydaemas pu U30TEPMHUUECKOM 3aKaJIKe JIeTajel U3 HEKOTOPBIX JISTUPOBAHHBIX CTaJICH,
o0azaroias BBICOKOM BS3KOCTBIO U TPOYHOCTBIO, 3TO ...

+ HUKHUN OCHHUT
TPOOCTHT

MapTEHCHUT
0€3UroJb4aThIi MAPTECHCUT

JU1s 3a3BTEKTOM/IHBIX CTaJIel C LIEbI0 YBEIMYEHUS TBEPAOCTH U M3HOCOCTOMKOCTH, HEOOXOAUMBIX JUIS
MHCTPYMEHTOB, IPUMEHSIOT ...

+ HEMOJIHYIO 3aKaJIKy

MIOJTHYIO 3aKaJIKy
N30TEPMHUUYECKYIO 3aKAJIKY
BBICOKOTEMIIEPATYPHBIN OTIIYCK

CtpykTypa, ojgydaeMas Tocjie HeTOJHOM 3aKallKi HHCTPYMEHTAIBHBIX CTalel U HU3KOTEMIIEPaTyPHOTO
OTIyCKa, — 3TO ...

+ MapTEHCHT OTITyCKa

copOuT OTIycKa

cMech (heppuTa M MIIACTUHYATOTO IIEMEHTUTA
TPOOCTUT OTIIYCKA

B kauecTBe oxnakaaromux cpes Npyu 3aKallKe UCHOIb3YIOT ...

+ BOAY U MUHEpaJbHbBIE Maciia
XOJIOJTHBIN BO31YyX
CIIOKOMHBIN BO31YX

TOPSIYYIO BOAY

OnTuManeHas TeMIiepaTypa HarpeBa JI09BTEKTOUIHBIX CTAJIEH TP MOJHOM 3aKaJIKe ...

+ Acs + (30...50) °C
Acy + (30...50) °C
Acm + (30...50) °C
770°C

TpOOCTI/IT 3aKaJIKh U TPOOCTUT OTITYCKa PA3JIMIAIOTCA ...

XUMHUYCCKHUM COCTaBOM
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® JIHMCIIEPCHOCTHIO
e + (popMoii yacTHIl IEMEHTHTA
e (a3oBBIM COCTAaBOM

OnTumainbpHas Temneparypa HarpeBa craind Y 12 noj 3akanky coctasiser  °C

850-870

680-710

+ 760-780

1400-1420

CrpykTypa, Hoay4aeMas IOC/IE 3aKaJaKU U BBICOKOIO OTILYCKa YIJI€pOJUCTOHN CTalH - 3TO...

e [Ilepnur
e MapTeHCuT OTIIycKa
e TpoocTut ormmycka
e + CopOut otmycka
CriocoOHOCTB CTaH K MOBBIIICHUIO TBEPIOCTH MPH 3aKaJIKEe HA3bIBACTCH ...
® [IPOKaJIMBACMOCTBIO
® HM3HOCOCTOMKOCTBIO
® -+ 3aKAJIMBAEMOCTBIO
® HaKJIECIIOM

VilydiieHueM yriaepoaucTsIX cTallel Ha3bIBaeTCs TEpMUUECKask 00pabdOTKa, COCTOSILAS U3..

e 3aKaJIku U HU3KOI'O OTITyCKa
e Omxwurau CpCaHETO OTITYCKa
e 3akalku u CpCaHCIO OTITYCKa
e + 3aKaJIKi U BHICOKOT'O OTITyCKa
COI[Cp)KaHI/Ie yriiepoa B MapTCHCHUTC IMOCJIC MMOJTHOM 3aKanku cranu 40 cocTaBiseT

e 45

e 08
e 0,02
e +04

TBepI[a}I, Xpynkaga CTpyKTypa, o6pa3y}ou1aﬁc;1 IpH OXJIAKACHUUN aYCTCHHUTA CO CKOPOCTBHIO BBIIIC KPUTHU-

YEeCKOUW CKOPOCTH 3aKaJIKW, HAa3bIBAETCH ...
® [IEPIUTOM
® TPOOCTUTOM 3aKaJlK{
e CcopOUTOM 3aKaIKu
® + MapTEHCUTOM 3aKaJIKU
HemnomnHoii 3akanke moaBepraroT OObIYHO  CTaJIH.
® JIETUPOBAaHHBIE
® JI0’BTEKTOMJHBIE
® + 3a9BTEKTOUIHBIE
® BBICOKOKAYECTBCHHbBIE
[Ipu noHM>XEHUHN TeMIEPATYpbl OTIYCKa YIIEPOAUCTHIX CTaNEH ...
e -+ yBEIMYMBAETCS TBEPAOCTh
® TBEPJIOCTb HE MEHSETCS
® [IOBBIIIAETCS IACTUYHOCTh
® YMEHBUIAETCS TBEPAOCTh

TpOOCTUTOM OTITYCKa Ha3bIBAIOT ...
® [IEPECHIIIECHHBIN TBEPABIA PACTBOP YIJIEpO/ia B a-Kee3e
® BBICOKOAMCIIEPCHYIO CMeCh (hepprTa U LIEMEHTUTA IJIACTUHYATOTO CTPOEHUS
e + BBICOKOJMCIIEPCHYIO CMECh (peppuTa U IEMEHTUTA 3€PHUCTOTO CTPOCHUS
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¢ CMCChb ayCTCHHUTA U HICMCHTUTA

Tema: Xumuko-repmuyeckasi oopadorka. [loBepxHocTHasi 3aKaJIKa
IIpn MeUIEeHHOM OXJIKICHUH CTAIBHOIO U3JENHN [TOCIIE IEMEHTALUN CTPYKTYpPa IIOBEPXHOCTHOTO CII05
COCTOUT U3 ...
e + IIEpJINTA U LIEMEHTUTA BTOPUYHOIO
e IICpJIHTA
e nepiaura u pepputa
e (eppura
JU1 oJTy4eHus: BBICOKO! TBEPIOCTH MOBEPXHOCTU IIPH COXPAHEHHUH BS3KOM CEPALIEBUHBI UCIIOIb3YIOT
ITIOBEPXHOCTHYIO 3aKaJKy, KOTOPYIO IIPOBOJSAT HarpeBaHUEM IIOBEPXHOCTHOTO CJIOA ...
e + BBIIIEC TEMIIEPATYPbI KPUTUUECKON TOUKU AC3
® HIDKE TEMIIEpaTypbl KpUTUUYECKON TOUKH AC3
® HIKE TEMIIEpaTypbl KpUTHUECKON TOUKU A1
e  BBIIIIC TEMIIEPATypPbl KpUTUYECKOM TOUKHU A1
XUMUKO-TEpMUYECcKas 00pabOTKa BBI3BIBACT U3MEHEHHE ...
e + CTPYKTYpPbI, XUMHYECKOT'O COCTaBA U CBOMCTB B IIOBEPXHOCTHBIX CIIOSIX U3EIIHS
® CTPYKTYpbI B 00beMe HU3Jenus
® CTPYKTYpPbI, XUMHUYECKOI'O COCTaBa U CBOWCTB B 00beMe U3/1EHs
® CBOJCTB B IIOBEPXHOCTHBIX CIJIOSIX U3EIHS
[Tocne nemeHTauy MPOBOIAT HETIOJHYIO 3aKalIKy M HU3KUK OTIyCcK. B pesynbraTte Takoit 06paboTku mo-
BEPXHOCTHBIN CIION IPUOOPETAET CTPYKTYPY...
e + MapTEHCHUTA OTIIYCKa C MEJIKMMH BKJIFOUEHUSIMU KapOU10B
® TPOOCTHUTA OTITYCKa
e OciiHnTa
® MapTEHCHUTA U OCTATOYHOI'O ayCTCHUTA
[Tponiecc XMMUKO-TEPMHYECKON 00paOOTKH OCYIIECTBISETCS YTEM ...
e + 11U dy3uOHHOr0 HACHIIEHUS IOBEPXHOCTHBIX CIIOEB U3/EIMH HEMeTalIaMi WM MeTaJUlaMu U3
BHEIIHEH aKTUBHOU CpeJibl
e 0e3auddy3nOHHOTO HACKIILEHHUS TTOBEPXHOCTHBIX CJIOEB U3/ETUIl HEMETallaMy WJIM MeTalljlaMu
13 BHEUIHEH aKTUBHOU CpEIbl
e 1u(h(dy3MOHHOrO HACKIIIEHUS TOBEPXHOCTHBIX CJIOEB U3/ETINIl HEMETallllaMU U3 BHEUIHEHW Heak-
THBHOU Cpeabl
e 11(PYy3MOHHOTO HACBILIEHUS aICOPOMPOBAHHBIMU aTOMaMHU 3JIEMEHTOB CEPALIEBUHBI U3IEINI
OnTumanbHOE cofiepkKaHKue YIIEpOA0B B IEMEHTOBAHHOM CJIOE cocTaBisieT %o
e 0,305

e +0,8-1
e 0,5-0,7
e 12-13

OnHOBpEMEHHOE HACBILICHUE TOBEPXHOCTH U3JIEIMN YIJIEPOIOM U a30TOM B ra30BOM Cpezie Ha3bIBaeT-
col....
LlemenTanuei
+ HutpouemenTanuei
I{nanupoBaHueM
A30THpOBaHHEM
Jlj1 osTydeHus: BBICOKON TBEPIOCTH MMOBEPXHOCTHU TPYILUXCS JA€Taled MalllMH NPU COXPaHEHUU BA3KOU
CepILIEBUHBI IPUMEHSIOT __ 3aKaJKy.
® HEMOJIHYIO
® + [IOBEPXHOCTHYIO
® TIOJIHYIO
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® U30TEPMUYECKYIO
XHUMHKO — TEPMUYECKYIO 00paOOTKYy MPUMEHSIOT C IIEJIBIO ...
e + [loBbIIICHUS IIIACTUYHOCTH, YIAPHOH BA3KOCTH, KOPPO3UUHON CTOMKOCTH
e CHIDKEHHS TBEPJOCTH, CHATHS OCTaTOYHBIX HANPSIKEHUHU U YIy4IIeHUs] 00pabaThiBaeMOCTH
e [loBbIlIEHNE IPOYHOCTH U TBEPAOCTH CEPALICBUHBI 1E€TAIN
e [loBbIIIIEHNS TOBEPXHOCTHOM TBEPIOCTH, U3HOCOCTOMKOCTH, KOPPO3UMHOM CTOMKOCTH

Juddy3noHHOE HACHIIIEHUE CTAIN YIIIEPOIOM OCYLIECTBIISIETCS B AKTUBHOU CpeJie, Ha3bIBAEMOI. . ..
e + KapOropuzaTtopom
e JloMeHHOM Ie4Ybl0
e KapGonaTom
e Karanuzaropom
[{uanupoBaHueM Ha3bIBaeTCs MPOLIECC HACHIIICHUS IOBEPXHOCTH U3JICIHH. . .
e -+ OMHOBPEMEHHO YIJIEPOJIOM M a30TOM B PACIUIABIICHHBIX [IHAHUCTHIX COJISX
e  Yriuepoaom
e (OnHOBPEMEHHO YIJIEPOJIOM M a30TOM B ra3oBOM cpeje
e (Cnauana yriaepojom, a 3aTeM IIHHKOM
IemenTanuu nenecoodpazHo MOABEPraTh U3AEIUS U3 CTAIH ...

e VI2A

e 40XHMA
o 60C2XDA
e +18XIT

[Tocne nemeHTanuu ¢ 11e1bt0 00ecreyeH s BBICOKOM TBEPAOCTH OBEPXHOCTHOIO €105 AETAJIN MO/IBEP-
rawr. ..

e [lonHOM 3aKanke U HU3KOMY OTIIYCKY

e Hopmanm3zauuun

e HenonHoli 3aKkajike U BBICOKOMY OTITYCKY

e + HenomnHoii 3aKanke U HU3KOMY OTITYCKY

Tema: KoHCTPYKIIMOHHBIE CTAH
Crpykrypa ctanu Y10 B paBHOBECHOM COCTOSIHUM COCTOUT U3 ...
e -+ QepinTa ¥ BTOPUYHOIO HEMEHTHUTA
e (eppura u nepauta
e MapTEHCHUTA MU OCTATOYHOI'O ayCTECHUTA
e [IepiuTa
W3 HIKenpUBEICHHBIX /ISl U3TOTOBJIEHUS NMPYXHUH U PECCOp LeNeco00pa3Ho NCIOIb30BATh CTAJH ...
e +55C2,60C2XDA
e 30XT'CA, 40XH

o V7A, V12
e 20X, 18XI'T
CojeprkaHue yriepo/ia B MAITHHOCTPOUTEIBHBIX YIYYIIAEMBIX CTAISIX COCTABIISET %.
e +0,305
e 05707
e 0,7-1,3
e +0,1-0,3

W3 HrkenprBeIeHHBIX [IEMEHTYEMbIMU (HUTPOLIEMEHTYEMBIMH ) CTAJISIMU SIBJISIFOTCS ...
e +20X, I18XIT
e POMS5, P18
e S50X®DA, 65C2BA
e 45,30XI'CH2A
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Koppo3noHHO-CTONKOH CTabIO ABISETCH. . ..

o 22K

e +20X13

e HISKIMST
o 20X

W3 HyxenprBeeHHBIX HAUOOIBIYIO TBEPIOCTh B OTOKKEHHOM COCTOSIHUU UMEET CTallb. ..
e +VI0
e 65
e V8A
e [0kn
IlemeHTyeMble 3yOuaThle Kojeca 11e1eco00pa3Ho U3rOTaB/INBaTh U3 CTAIH ...
e 20X13
o 45
o +15XD
e VI0A
KoHCTpyKIIMOHHON yTy4dIIaeMoM SIBISETCS CTalb. ..
e VI2
o +45
e 65
e O8xkm
W3 HIKenpruBeCHHBIX (epPUTO-TIEPIUTHYIO CTPYKTYPYB OTOXOIKEHHOM COCTOSTHUHM UMEET CTallb. ...
e V8

e OXC
e VI2A
e +50C2

W3 nepedncieHHbIX cTanel Jrydmieid 00padaTbIBAaeMOCTBIO pe3aHHEeM 00JIaJaeT CTab ..
e P6M5S
e 12XI18HI10T
e +ACI2XH
o VI2A

KoHCTpyKIIMOHHOM CIOKOMHOW YTI€pOAMCTON KaYeCTBEHHOM CTaNbIO SBIISETCS CTANIb ...
e VI0A

e Cr3cn
e 10mc
e +15
[ToBepxHOCTHOI 3aKaiKe ¢ UHIYKIIMOHHBIM HarpeBOM II€J1IeCO00pa3HO MOABEPraTh U3ICIHs U3 CTAJH ...
e X
e +40X
e V10
e 20X
KauecTBeHHOI KOHCTPYKIIMOHHOM SIBIISIETCS CTAMb ...
e (C13
e +40
e 30XI'CA
e VS8A

Tema: UyryHsl
BBICOKOITPOYHBIN YyTI'yH MTOIYYaroT B pE3YyJIbTaTe ...
® + MOAM(PHUIMPOBAHUSI MarHUEM
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¢ rpaQUTH3UPYIOMIETO OTKUTA CEPOTO YyTyHA
® yBEJIMYEHUS COJEP>KAHUS KPEMHUS
e HOpMaJIU3alUU
Hudpsr B Mmapke uyryna CU 30 o3Hayvaror ...
e + BpEMEHHOE COMPOTHBIICHUE TIPU pacTsuKkeHuu (* 107, Mlla)

e CO/Ep:KAHME YIJIEPO/a B JECATHIX J0JIAX MPOLIEHTA
® CoJIep)KaHHME KPEeMHUS B MPOILIEHTaX
e orHOocutenbHOE ymHeHue (*10, %)

Bxmtouenus rpadguta B uyryne mapku KU 37-12 umeror dbopmy.
e -+ XJIONBEBUJIHYIO
® [UIACTMHYATYIO
® BCPMUKYISIPHYIO

® IOOYJISAPHYIO
YyryH, B KOTOPOM BECh yIIIEPO HAXOAUTCS B CBOOOAHOM COCTOSHMM M BKJIFOUEHUS rpaduTa UMEIOT I1a-
CTHHYATYIO (popMy, ABISETCA ...
e -+ cepbIM (PEPPUTHBIM
®  CepbIM NEPIUTHBIM
® KOBKUM (EppPUTHBIM
®  BBICOKONPOYHBIM MEPIUTHBIM
UYyryH, B KOTOPOM BECh YIJIEPOJ HAXOAUTCS B XUMUUECKHU CBSI3aHHOM COCTOSIHUH, HA3bIBAIOT ...
e + 0enbIM
® cCcephIM
®  BBICOKONIPOYHBIM
® KOBKUM
CTpykTypa JOIBTEKTHUECKOr0 OEJIoro YyryHa pu KOMHaTHOM TeMIepaType COCTOUT U3 ...
+ nepinura, 1eaedypura U IEeMEHTUTA
[IEMEHTHUTA U TIePJINTA
nenedypuTa U NEPBUYHOTO IIEMEHTHTA
rpadura u nepauta

Ha pucynke n3o0paxeHa MUKPOCTPYKTYpa UyT'yHa.

e Ceporo epputHoro

e BBICOKOIIPOYHOIO MEPIUT-
HOT'O

e + Ceporo nepauTHOTO

e Kosxkoro deppurto-
MEPIUTHOTO

KoBkwuil kKaydyk MOJIy4aroT. ..

e + ['paduTH3UPYIOLUIIM OTKHUTOM O€JI0ro YyryHa

e  BBICTPBIM OXJIQXKIEHUEM U3 KHUIKOTO COCTOSHUS

e MoaudunupoBaHueM pacijiaBa MarHueM

e VBeJIUYEHHUEM COACPKAHUSI KPEMHHUS
UYyryH ¢ mIIaCTUHYAThIM IpauTOM, UMEIOLIHI BpeMEHHOE CONPOTHBIIEHHE MpH pacTshkenuu 250 MIa,
MapKupyeTcs ...
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e (Y250

e KU25
e BY250
o +CY25

UYyryH npu BbIIJIaBKE MOAU(PULHUPYIOT MArHUEM C LIETIBIO. ..
e l3mMmenbueHus 3epHa
e + [lomyuenust rpa)UTOBBIX BKIIOYCHUH MIAPOBUAHON (HOPMBI
e [loBbIIIEHUSA KOPPO3ZUOHHON CTOMKOCTH
e [losyueHust KOBKOIO UyryHa
bosiee BBICOKYIO IPOUYHOCTh UMEET UYTYH € OCHOBOM
e  ®DeppUTO-NIEPIUTHON
e AycCTEeHUTHOU
e + [lepauTHOi
e OdeppurHou
Coneprkanue yriiepo/ia B IOOBTEKTHUECKUX O€JIbIX YYT'yHaX COCTABIISIET (B MPOLIEHTAX MO Macce) ...
e +214-43

e 08-2,14
o 43-6,67
e 0,02-0,8
Bechb yriepoa HaxoauTcsi B XAMUYECKU CBSI3aHHOM COCTOSIHUM B BUJIE [IEMEHTUTA B YyT'yHax.
e cepbIX (heppUTHBIX
® KOBKHX

e + 0OeJBIX
®  BBICOKOIIPOYHBIX
UyryH, BKIIOYCHHS rpaduTa B CTPYKTYpE KOTOPOTO HMEIOT MApOBUIHYIO (GopMy, Ha3bIBaeTCH ...
® -+ BBICOKOIIPOYHBIM
® CephiM
® KOBKUM
e (OenbIM

Tema: Meap ¥ ciJIaBbI HA €€ OCHOBE
Onnoda3HON ABYXKOMIIOHEHTHOM JIATYHBIO SIBISETCH ...

o +JI96
e JI59

e 20JI

e JIC59-1

VY nenapHOe 3JEKTPUIECKOe COPOTUBICHNE MEH NP YBETUUYEHUH CO/IEpKaHUs TpuMecei] ...
e -+ yBEIMUYUBACTCSA
®  yMEHBIIIAeTCs
® HE U3MEHSCTCS
® MOXET KaK YBETTMYMBATHCS, TAK U YMEHBIIATHCS B 3aBUCUMOCTHU OT BHJIA TIpUMeceit
Cmunas JI90 mpencrasinsier co0oi ...
e -+ maryHsb, comepxantyto 10% nuHKa
® JIaTyHb, comepkamyto 90% muHka
e JIATEHHAs cTalb, coaepxantyto 0,9% yriepona
® JIMTEHHBIN CIIAB HA OCHOBE ATFOMUHMS
JluTeitHblil cryiaB HAa OCHOBE MeU, cofepxatuii okosio 10% omnoa u oxoino 1% docdopa, mapkupyercs

e +BpO10d1
e JIO®10-1
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e JIODE9-1

e bpOP10-1
J1Jis U3roTOBIEHHS BKJIaAbIIIEeH MOIIIUITHUKOB CKOJIBKEHHUSI 11eJ1eco00pa3Ho UCI0JIb30BAaTh CIUIAB ...
e +BbpC30
e bpb2
e JI96
e JIAXK60-1-1

CmunaB Bpb2 nenecoobpa3Ho UCHONIB30BATh ISl U3TOTOBJICHUS. ..
® TMOANIIUIHUKOB CKOJIbKEHUS
® OTJIHMBOK CIOXHOH (popMBI
e + IPYXHUH, YIPYTHX 3JIEMEHTOB
e OOIIMBKH caMoJIeTa
BbpOSII5CS npencrassietr co0oii. ..
o Jlepopmupyemyro 0JIOBIHUCTYIO OPOH3Y, COAEPIKAIIYIO B cpeliHeM 1o 5% 0J0Ba, HIMHKA U CBUHIA
e +JluTeliHy0 OJOBSIHUCTYIO OPOH3Y, COJIEPKalIYyI0 B CpeHEM 110 5% 0510Ba, IMHKA U CBUHIIA
o Jlehopmupyemyro 0JIOBIHUCTYIO OPOH3Y, COAEPIKAIIYIO B cpeiHeM 1o 5% oJoBa, IMHKA U KPEM-
HUS
e JluteliHyro OJOBSIHHUCTYIO OpOH3Y, COJIEPKaIIyI0 B CpeHEM 10 5% o5l0Ba, IIMHKA U KPEMHUS
JIBoiiHOM nedopMupyeMblii CIIaB Ha OCHOBE MeIH, coJiepskamiuii okono 30% 1uHKa, MapKUPYETCH. . .
e JI30

e +JI70
e bp70
e bp30
CriaBoM Ha OCHOBE MEJIH SIBJISICTCHL. . .
e B88
o +JIC59-1
e MIJIS
o JIl6
«ABTOMATHOW» JTATYHBIO SIBJISIETCA. ..
e Al2
o AJl2
e JI96
o +JIC59-1

CruiaB MeIM ¢ IIMHKOM Ha3bIBAETCH. ..
e +JlaTyHblO
e CunymnHom
e Menpxuopom
e bponson
ITo cpaBHEHUIO C TaTyHSIMHU YUCTast MEJb 00JIa1aeT. ..
e + DIEKTPONPOBOTHOCTHIO
e JKunkorekyuecToio
e IIpouHOCTEIO
e TBepHOCTBIO
B pany narysneii J196 - JI80 - JI70 ...
® TPOYHOCTH MOBHIIIAETCS, INIACTUYHOCTh YMEHbBIIIAETCS
® + IPOYHOCTH U MJIACTUYHOCTD MOBBIIIAIOTCS
® TPOYHOCTH U MJIACTUYHOCTH MOHMKAIOTCS
® [IPOYHOCTb MOHUXKAETCA, A INIACTUYHOCTH MOBBIIIAETCS
JUist U3rOTOBJICHHUS IPY>KUH 11€7€CO00pa3HO NCIOIb30BATH CILIAB. ..
e bpOl10
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e +bpb2
e bpC30
o JI96

Tema: ANlOMHHMI M CIVIABBI HA €T0 OCHOBE
JIuTeliHpIMU CIUTaBaMU HA OCHOBE aJIFOMUHUS SIBIISIFOTC ...
® -+ CUIIYMHUHEI

e ypaJIOMHUHBI
e OpoH3BI
e aBHUaAIHU

J19 — 510 CILJIaB HAa OCHOBE aJIFOMUHUS, TEPMUYECKON 00pabOTKOM.

+ nedpopMUpyEMBIid, YIIPOUHSIEMBbIH
neOopMUPYEMBIiA, HE YITPOUHSIEMBIN
JIMTENHBIN, YIPOUYHSIEMbIN

® JINTEWHBIN, HE YIIPOYHIEMBIN
Ha ¢parmenTe quarpamMmsel «Al — nerupyrommii 31eMeHT» TUTEHHBIM CIJIaBaM OTBEYaeT 00J1acThb ...

-

JypaJltoMUHBI MOKHO YIIPOYHHUTS ...
e -+ 3aKaJKOI U CTapeHUEM
® 3aKaJIKOW U CPEAHUM OTIIyCKOM
e HOpMalu3anuen
e yIy4dlIEHUEM
JedbopmupyeMbIM HE YIIPOUHIEMBIM TEPMUUYECKOU 00paOOTKOM CIUIABOM Ha OCHOBE AJTFOMUHMUSI SIBJISIETCS

e + AMI2
e A995

° I[l

e AKO9

W3meHeHne CTpyKTyphl CUITyMUHOB (M3MEJIbUEHUE CTPYKTYPBI IBTEKTUKH, YCTPAaHEHHUE KPYIHBIX MEp-
BUYHBIX KPHCTAJIOB KPEMHHUS) IOCTUTAETCH. ..

e [lnactuueckum nedopMupoBaHHEM

e 3aKaJIKOH M €CTECTBEHHBIM CTapEHHUEM

e 3aKaJKOM U UCKYCCTBEHHBIM CTapEHHUEM

e + MoaudurpoBaHueM HaTpUEeM
CnnaB AMI2 MOXHO yIpOYHHTG. ..

e Hopmammszanuen

e 3aKaJgKoW M €CTECTBEHHBIM CTapEHHEM

e 3aKaJkol U UCKYCCTBEHHBIM CTapeHHEM

e + [Inactuueckoil nepopmanueit
W3 HuxenepeuncaeHHbIX 1e(hOpMUPYEMbIMU YIIPOYHIEMbIMU TEPMUUECKO 00paboTKOM CrjlaBaMH Ha
OCHOBE JIFOMUHUS SIBIISIOTCA. . .
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+ TypasFOMUHBI
MEJbXHUOPbI
CUJTYMUHBI
JaTyHU

JInTeitHBIM CIIIaBOM Ha OCHOBE aJIIOMHHMS SIBIISCTCA ...

20J1

+AJI2
JIAJK60-1-1
AMI

,HJ'IS[ HN3TOTOBJICHUA BBICOKOHAIPY>XCHHBIX KOHCT];)YKLII/Iﬁ B CaMOJICTOCTPOCHUU I_ICJ'ICCOO6p33HO HCIIOJIB30-
BaThb CIIJIaB ...

AMI2
+ B95
A20
J196

YnpoyHeHue q1ypalloOMHHOB IIPH TEPMUUECKON 00paboTKe 00yCIOBIIEHO. . ..

+ OOpazoBanue B npoiiecce ctapeHus 30H [ nane — [IpecToHa wim qucnepcHbIX YacTHI] U30BITOY-
HBIX (a3

H3menpueHreM 3epHa B pe3ynbrare (ha30BOi MepeKpUCTAIUTH3AITT

dopMUpOBaHUEM YCTOMUNBOM SYEUCTOCTH CYOCTPYKTYPHI C TUCIIOKAIIMOHHBIMU TPAaHUTIAMU
[Tporexanue npu 3akayke 6e31upHy3MOHHOTO MAPTEHCUTHOTO MTPEBPAICHUS

CuIyMUHBI SIBISIIOTCS CIUIaBaMM Ha OCHOBE
e nehopMHUpPYEMBIMHU... ATIOMUHUS
e jehopMHPYEMBIMHU ... MEAH
® JIUTEHHBIMH ... METU

+ JIMTEHHBIMU ... ATFIOMHHHUS

Ha ¢parmente nuarpamMmsl «Al — Ierupyronuii 21eMeHT» 1e(pOpMUPYEMBIM CILIaBaM, HE YIPOYHIEMbIM
TepMUYECKOH 00pabOTKOM, COOTBETCTBYET 00JIaCTh. ...

L
e ¢
o : : e +aqa
/ ' e b
)_44: _bL e d
< T,

Z[ypaJHOMI/IHBI OTJIIMYAKOTCA OT YUCTOI'O aJIFOMHUHHUA. . .

Bosee BBICOKOI1 KOPPO3MOHHOW CTOMKOCTBIO
+ boJiiee BBICOKON IIPOYHOCTBIO

Xynuiel 00pabaTbIBaeMOCTbIO pe3aHUEM
boiiee BBICOKOM 31EKTPONPOBOAHOCTHIO

Cnnas I[16 I_ICJICC006p3.3HO HCIIOJb30BaTh AJIA U3IrOTOBJICHUA. . .

+ OOGIIMBKYU CaMOJIETOB
IleMeHTyeMBIX IECTEPEH
[ToAINITHUKOB CKOIBKEHUS
OTIUBOK CIIOXKHON (OPMBI
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IIpoMbIlLIEHHBbIE CTAIH

N3 npuBeneHHBIX CTaJlel HAMMEHBIINM MOPOT XJIaJHOJIOMKOCTH UMEET CTAJIb ...

Crénc
+ 08cn
10xn
40X

Hawnbomee BoIcOKas JJIUTCIIbHAA MMPOYHOCTD KapOIIPOYHBIX cranei NCPJIUTHOrO KJj1acCa JOCTUTACTCA IIPO-
BCACHUEM ...

3aKaJIKu U HU3KOI'O OTITyCKa

+ 3aKaJIKi U BBICOKOT'O OTITyCKa
OEMCHTaI

3aKaJIKU U CPpEAHETO OTITYCKa

Haubosee BrICOKYIO TBEpIOCTh CTasb Y 10 umeeT mocie ...

JUJ1st XOJIOTHOM MITaMIIOBKH 11€J1eC000pa3HO UCTIONb30BaTh CTAb ...

+HEIOJIHOM 3aKaJKU U HU3KOI'0 OTIIyCcKa
MIOJIHOM 3aKaJIKU U HU3KOTO OTIyCKa
HEIOJIHOW 3aKaJIKU U BBICOKOI'O OTITYCKa
MIOJIHOM 3aKaJIKU M BBICOKOT'O OTITyCKa

X12d1
08cm
+ 08k
1IX4

XKaponpounas crans 10X18H12T no crpykType oTHOCUTCS K

+ ayCTEHUTHOMY
KapOUIHOMY
MapTEHCUTHOMY
HEPIUTHOMY

KJIaccy.

Yucno B MapkupoBke mapukonoqmuunaukoBoii cranu ILIX20CT" o6o3nauaeT cpeanee coiepskaHue ...

yriepoaa B ACCATHIX JOJIAX IMPOLCHTA
XpoMa B IMPOLECHTaxX

+ XpoMa B ACCATBIX NOJIAX MPOLICHTA
yriepoaa B COThIX JOJIAIX MMPOLCHTA

IIo COACPIKAHUIO YIIICpOJa KOHCTPYKIIMOHHBIC YIIyUIIIACMBIC CTAJIN ABJISIFOTCA. . .

besyraepoaucteiMu

+ CpenHeyriiepoaAuCTbIMUA
BeicokoyrnepoancTeiMu
HuskoyrnepoautceiMu

}KaponpquHe CIIJIaBbl HA OCHOBC HUKEJIA (HI/IMOHI/IKI/I) uenecoo6pa3H0 HUCIIOJBb30BaThb AJIsI U3IrOTOBJICHUA

+ JlomaTok ra3oBbIX TYpOUH

JleTraneil KOTJIIOBBIX YCTaHOBOK

[IItamnoB ropsiuero neGopMupoBaHUs
®pe3 115 pe3aHus ¢ BBICOKOH CKOPOCTBIO

HHucTpyMeHT npocToit opMbl 13 OBICTPOPEXKYIIEH CTaU MOCIIe 3aKAIKH HHOT/Ia IOJIBEpratoT 00paboTke
XO0JIOAOM C LENBIO. ..
JlucriepcnOHHOTO TBEPICHUS B pe3y/IbTaTe BbIACICHHUS U3 MApTEHCUTA CTIEUAIbHBIX KapOU10B
YBenuueHus coepykaHus JETUPYIOLUX dJIEMEHTOB B MApTEHCUTE

Cramm 15X, 18XI'T uenecoodpazHo UCHOIB30BATH JJISI M3TOTOBJICHUS

+ YMeHblIeHNs coepKaHKs OCTaTOYHOIO ayCTEHUTA
[Tony4yenus 6onee AUCHEPCHON MapTEHCUTHON CTPYKTYPBI
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e ®pe3 HEOONBIIOTO AUAMETPA
e +llemeHTyeMBbIX 3yOUaThIX KOJIEC
e Ilpyxun, peccop
e Jlerasneii mapoBBIX KOTJIOB
K peccopHO-TIpY>KMHUCTBIM CTaJIsIM OTHOCHUTCHA. . ..

e 20X
e 40
e XBI
e +55C2
TennocToiKkoi HMHCTPYMEHTAIbHON CTAJIbIO SBJISIETCA. . ...
e +PI8
e VBA
e [IIXI15
o @40

ITo copepxanuto yriepoaa crans HHIX15 otHocuTres k.. ...
e + BBICOKOYIJIEpOAUCTHIM
e Huskoyrnepoaucteim
e besyrnepoaucteiv
e CpenHeyraepoaucTbiM
W3 HmkenpuBeIeHHBIX JIy4Illeld CBApUBAEMOCTBIO 00JIaaeT CTalb. ..
e VI0A

e 40X
e +10
e OXC

HanGonpiiei )xaponpoYHOCTEIO 001a1a0T CILIABHL. ..
e Menko3epHHUCTbIE, UMEIOLIIE TOMOTEHHYIO CTPYKTYPY TBEPJIOTO pacTBOpa

o + prHHOSGpHI/ICTHe, HMCIOLIUE CTPYKTYpA TBEPAOTO paCTBOpPA C AUCIICPCHBIMHA YaCTULIAMU Kap-

6I/I,I[HI>IX WM UHTCPMCTAJUIMIHBIX (1)8.3

e MenKo3epHUCThIE, UMEIOIINE CTPYKTYpa TBEPIOTO pacTBOPA C IUCIEPCHBIMU YaCTULIAMH Kap-

OMIHBIX WJIM UHTEPMETAJUITMIHBIX (a3

e KpyIHO3epHUCTHIE, UMEIOLME TOMOTEHHYIO CTPYKTYPY TBEPJIOTO pacTBOpa
YTIiepoaucToN HHCTPYMEHTAIBHON CTaJIbIO SABIIAETCH. . ..

e P18

e +VIOA
e 60

o (16

ITo cTpykType B paBHOBECHOM COCTOSTHHM OBICTPOPEXYIOIIUE CTaJId OTHOCATCS K
e MapTeHCUTHOMY
e AyCTEHUTHOMY
e [lepnutHOMY
e + JleneOyputHomy
Ilo crenenu packucnenus crans 30XI'CA sBnsercs ...
® -+ CIIOKOWHOM
®  KUIISIICH
® KAa4yeCTBEHHOU
® BBICOKOKAYECTBEHHOU

KJaccy

JKapomnpouHble cTamu ayCTeHUTHOTO Kiacca [esiecoo0pa3Ho MPUMEHSTh VIS IeTajed, paboTaroIuX mpu

TeMIlepaTypax...
e ge Bole 850 °C
e 500-580°C
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e He Boiie 400°C
e +500-750 °C
J1JIs M3rOTOBJICHHS PEXKYIIIEr0 HHCTPYMEHTA 1IeJIeCO00Pa3HO UCIIOIb30BaTh CTAJIM ...
o +VY7A, P6M5
e 40XH, 30XI'CA
e 60C2H2A, 55C2
e AC30XH, A40T
OCHOBHBIM TpeOOBaHHUEM K JIETANISIM, PAOOTAIOIINM B YCIOBHUSIX a0pa3suBHOTO M3HAIMBAHUS, SIBIISETCS
BBICOKA ...
® IIJJACTHYHOCTH
® KOPPO3UOHHAS CTOMKOCTH
e yJapHas BSI3KOCTb
e -+ IIOBEpXHOCTHAs TBEPJOCTh
W3 npuBeCHHBIX CTael HAauOOJIbIIeH TBEPIOCThIO B 3aKaJICHHOM COCTOSTHUH 00JIa1acT CTalb. ..
o +11IX4

o 45
e 12X17
o A22

TemnocToiKkoCTh OBICTPOPEKYIINX CTANIEH — 3TO CIIOCOOHOCTh MTPOTUBOCTOSTE. . .
e + Otnycky
e ['a30BOii KOPPO3UH MPH BBICOKUX TEMIIEpaTypax
e VYcranoctu
e MHOIrOKpaTHBIM HAarpeBaM U OXJIAKICHHSIM
B Mapxke cranmu P9 nudpa o6o3HauaeT cpeqHee comepKaHue. ..
e bopa B COTBHIX JOJSAX MPOILIEHTA
e Vrieposaa B AECATHIX JOJSAX MPOICHTA
e ®docdopa B COTBHIX TOIAX MPOIICHTA
e + Bonbdpama B mporeHTax
Cranp 60C2XDA 1enecoodpa3Ho UCTIOIB30BATH IS
W3TOTOBIICHHUS ...
® + IIPYKHUH U peccop
® IIEMEHTYEMBIX 3yOUaThIX KOJIeC
® IIIAPUKOB U POJINKOB MOAITUITHIKOB KaYCHHUS
® CBApHBIX CTPOUTENBHBIX KOHCTPYKIIUN
Henarpysxennsie nian cnaboHarpyKeHHbIE eTallu, padoTaoIIMe B Ta30BbIX Cpelax MpHU TeMIrepaTypax
BeImie 550 °C, U3roTaBJIMBAIOT U3 CTajeH.
e 1 KapOCTOMKHUX
® KapOMPOYHBIX
® TEIUIOCTOMKUX
® KOPPO3MOHHO-CTOMKHX
Jlnsa neraneit, paboTaronux Ha U3HOC B YCIOBUSX a0pa3sUBHOTO TPEHUS M BHICOKUX JaBICHUN U yIapOB
(TpakoB T'YCEHUYHBIX MAIITUH, IIEK APOOHIIOK U TIp.), 1IETECO00Pa3HO UCTIOIb30BaTh CTAb ...
o +110T13JI

o Al2
e P6M5
o JIIXI15
N3 HMm>KenprBeIEHHBIX )KAPOIPOYHOUN CTANIBIO SBISAETCH ...
e 40XDA
e F6MSKS
e +40X9C2
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o I8XIT
J1J1s U3rOTOBIEHUS KPYIHBIX IITAMIIOB XOJIOAHOTO Ae(OPMHUPOBAHUS 11€I€CO00Pa3HO UCIIOJIb30BATh
CTaJlb ...

o [IIX4

e 12XI1I8HIOT
e +XI2M

e V12

CrocoOHOCTh MaTepuasa JJIUTebHOE BPEMS CONIPOTUBIIATHCA Ae(POPMUPOBAHUIO U PA3PYILIEHUIO MTPH
BBICOKHMX TEMIIEpaTypax Ha3bIBAETCH ...
e +KapONpPOYHOCTHIO
® TEIJIOCTOMKOCTHIO
® BBIHOCIMBOCTBIO
® KapOCTOMKOCTBIO
Crans 111X4 ncnonp3yercst 1151 U3TOTOBJICHUS ...
® JIeTAJICH, MOJYYaeMbIX XOJIOAHOM IITAMIIOBKOMN
® IITaMIIOB XOJIOAHOTO AePOPMHUPOBAHUS
e + IAPUKOB U POJIMKOB MOJIINITHUKOB
® IIEMEHTYEMBIX 3yOUaThIX KOJIEC
W3 HrxenepeyncieHHbIX cTajneil HanOoJbLIeH U3HOCTOMKOCTBIO 00I1a1aeT. . .
A40I"
65-BU1
+ IX15CT
10
Meramtypruueckoe KauecTBO CTalu ONPEHEIISIeTCs . . .
CopnepxaHueM JETUPYIOIINX 3JIEMEHTOB
CreneHplo U pacKUCIECHUS
+ CoaeprkaHueM BpeIHbIX puMeceit — cepbl U pocdopa
Benuunnoii 3epHa
Bricokas uznococtorikocts ctanu [11X15 nocturaercs nposeaeHuemM. . .
e [lonHOM 3aKagKK U BBICOKOTO OTIIyCKa
e Hopmanmm3zanuu
e [lemeHTtanuu
e + HenonHoM 3aKajIKM U HU3KOIO OTITyCKa
HuskoyrnepoaucTsie )xapolpodHble CTallu, conepxamue 2-3% kapounoobpasyronmx semeHToB(Cr,
Mo, V), 110 cTpyKType B HOPMaJIM30BAHHOM COCTOSIHUM OTHOCSITCS K ----KJIacCy
MapTteHcuTHO-heppUTHOMY
AyCTEeHUTHOMY
+ IlepautHOMY
e MapTreHCUTHOMY
3ybuatble kojeca u3 craau 40X A monydeHus BBICOKOH MOBEPXHOCTHOM TBEPIOCTH B COUETAaHUH C BSI3-
KOU CepALIEBUHON MOIBEPTALOT. ..
YaydmeHutro
Hopmanuszauuu
+ [ToBepXHOCTHOM 3aKajKe U HU3KOMY OTITYCKY
[lemeHTanuu, 3aKajike 1 HU3KOMY OTITYCKY

Tema: IlimacTMmaccsl
Haubonee spko BeIpa)keHHONH aHU30TPOTHEH CBOMCTB 00J1aal0T TIaCTMACCHI C HAIOJIHHU-
TEJIEM.

34



® + BOJOKHUCTBHIM
® [IOPOIIKOBBIM
® Ta3000pa3HBIM
® HEOpPraHWYECKUM
[Tonumepsl, mepexoAsIIre B HEPaCTBOPUMOE M HETUIABKOE COCTOSIHUE ¢ 00pa30BaHUEM TPEXMEPHOH CeT-
YaTOM CTPYKTYPHI I10]1 BIIUSIHUEM TEIUIA, OTBEPAUTENEH, KATAIM3aTOPOB, HA3bIBAKOTCS ...
e + peakToruiacTaMu
® TEepMOILIACTaMHU
e  IIOJIMAJIACTOIIaCTaMU
® OJOKNOJIMMEpaMu
JI71s NOBBIIIEHUS MEXAHUYECKUX CBOMCTB M CHUKEHMSI CTOMMOCTH MJIaCTMAacC B X COCTaB BBOJAT ...
e -+ HAIIOJIHUTEJIN
e TuIacTU(PUKATOPHI
®  CMOJIBI
e CcTabWIM3aTOPHI
[Tonumepsl, pa3MsAryaronIuecs Ipyu HarpeBaHUK U 3aTBEPICBAIOIINE TTPH OXJIAKICHUN 0€3 MPOTEKaHUS
XMMHYECKUX PEAKIUH, HA3bIBAKOTCH ...
+ TepMoIuiacTamu
peaKkTonIacTaMu
OJINTOMEPAMH
COnoJIMMEpaMu
CroucThI€ MIACTUKH MOTYYAIOTCS U3 BOJIOKHUCTBIX HAMOJIHUTENEH (OyMaru, TKaHW, HETKaHbIX PYJIOHHBIX
MaTepUasoB), MPeIBAPUTEIHHO MPONUTAHHBIX WM JIAKUPOBAHHBIX TEPMOPEAKTUBHBIM CBSI3YIOIIUM, B
MPOLECCE ...
® [IPECCOBaHMS
® [IOJMMEpHU3alUU
® ITIOJMKOHJCHCAIIUH
e -+ CIICKaHUI
B kauecTBe TeIION30IAIMOHHOT0 MaTepHaa mejecoo0pa3Ho HCIOIb30BAaTh. ..
1. Tlomuctupon
2. Texcromur
3.  ®@Topomiact
4. + Ilenomnact
J171st TOBBILIEHUSI TBEPAOCTH, IPOUYHOCTH, )KECTKOCTH B COCTAB IJIACTMACC BBOJIAT. . .
[Tnactuduxaropsl
CrabunuzaTtopsl
+ Hamonaurenu
e OrtBepauTenu
HenosnsipabIM TEpMOILIACTOM SIBIIAETCH. . .
e [lonuBuHUXIOPUA
e + [lonuctupon
e Pe3onpHasg cmona
e DIOKCHIHASA CMOJIa
[Ipu yBenmMueHNN TEMIIEPATYPHI YIETBHOE SJIEKTPUYECKOE COMMPOTUBIICHUE TBEPIBIX METEINITMYECKHUX
MIPOBOJHHUKOB. ..
e VYMeHbIIACTCS
e He usmensercs
e (CHavana yBeJIMYMUBACTCS, 3aTEM YMEHBIITAETCS
e + VBemnmuuBacTcs
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JIMCTOBOM CIOUCTBIH MIACTHK, MOJIy4aeMbIil TOPSYMM MPECCOBAaHHEM HECKOJIBKHX JIUCTOB Oymaru, npe-
BapUTENIBHO NPONUTAHHBIX (EHOI0(POPMATIBIECTUAHON CMOJION, Ha3bIBACTCA. . .

TEKCTOJIMTOM
+ r€THHAKCOM
JIeTIbTa-IPEBECUHOMN
acOOTEKCTOIMTOM

TepMonIacTUYHOM IJIACTMACCOM SBIISIETCS ...

TCTHHAKC
+IHOJIMIIPOIUIIEH
aMHMHOIIJIACT
CTCKJIOTCKCTOIUT

[Tocne oTBepkIeHUS TEPMOPEAKTUBHBIEC TOTUMEPHI UMEIOT CTPYKTYpY.

Kpucramnmaeckyro

+ [IpocTpaHCTBEHHYIO («CLIUTYIO»)
JInnenHKIO

Pa3BeTBiieHHYIO

TepMOHJIaCTI/I‘-IHI)IMI/I Ha3bIBAIOT IMOJIUMCPHL. . ..

Hmerorye crepeoperyispHyio CTPYKTYpY U CLIOCOOHBIE K 00pa30BaHHIO MPOCTPAHCTBEHHBIX pe-
HIETOK KPUCTAJIIOB

HeoOpatumo 3aTBepaeBaroiire B pe3yabTaTe MPOTEKaHUsI XUMHUECKHUX PeakKinii ¢ 00pa3oBaHUEM
«CUIUTON» CTPYKTYPHI

+ O6paTrMo 3aTBEP/IEBAIOIIME B IPOLECCE OXJIAXKICHUS 0€3 MPOTEKAaHUSI XUMUYECKUX peaKuil
OcHoBHasl 11eTIb KOTOPBIX COCTOMUT TOJIBKO U3 aTOMOB yTJIepo/ia

OnHuM U3 HEIOCTATKOB IIJIACTMACC SABJsieTCA (-I0TCHA) ...

IJIOXUE AUIEKTPUYECKUE CBOMCTBA

10X asi TEXHOJOTUYHOCTb, CJIOKHOCTD MEePepabOTKU B U3JIEIHE.
HU3Kas ylelbHasi IPOYHOCTh

+I0I3y4Y€ECTh

TepMopeakTUBHBIM OJUMEPOM SIBIISIETCS ...

+ pe3oabHas cMoJia
[MOJIUMETHIIMETAKPUIIAT
[MOJIMBUHUJIXJIOPU T
NONUTETPa(QTOPITUIICH

Tema: Pe3uHOBbIE MaTepHaJIbl

B MponecCce BYJIKAHN3AIUN KaydyKa CHUXKACTCA ...

+ cTreneHb HAOyXaHUsS KaydyyKa B PACTBOPUTEISIX
3JIACTUYHOCTD

TBEPAOCTH

MOPO30yCTOMYUBOCTD

I[eTaJ'II/I n3 CBIpOﬁ PE3UHBI U3TOTABJIMBAKOT MCTOJAMH ...

+ mpeccoBaHus U JINThS O] AaBJIEHUEM
LUINKEPHOTO JIUThS U KCTPY3UU

MIPOKaTKH U (ppezepoBaHus

BOJIOYEHHUSI U U30CTATUYECKOTO MPECCOBAHUS

B kauecTBe HanoJIHUTEICH IIpHU MOJIYUYCHHUHN PC3UHBI UCITOJIB3YIOT ...

+ MHMHEpaJIbHBIE WIH YTIIEPOIHBIE TOPOIIKU
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® CJOWUCTBIE U I'PaHYJIMPOBAHHBIE MaTEPHUAIIBI
® KOPOTKHE W HEMPEPBIBHBIE BOJIOKHA
® Cepy U CelleH
AHTHOKCHJIAHTBI BBOJAT B COCTAB PE3UH I ...
+ 3amMeIeHHs] IPOLECCOB CTAPEHUS
00pa30BaHMs MOMEPEUHBIX CBSI3€H MEXKY MaKpOMOJIEKYJIaMH KaydyKa
obyerdeHust nepepadoTKH PE3UHOBOM CMECH
® [IOBBILIEHUS JIACTUYHOCTH
Bynkanu3zatopsl BBOJAT B COCTAB PE3UH JUIA ...
e +00pa3oBaHus MONEPEUYHBIX CBS3EH MEXKY MaKpOMOJIEKyJIaMU KaydyKa
e 3aMeJUICHUS IIPOLIECCOB CTApEHUs
®  VYIYYUIECHUS TEXHOJOITMYECKUX CBOMCTB PE3UHOBOM CMECHU
e (dopmupoBaHus cHEPOIUTHON CTPYKTYpBI MaTepHraia
N3HOCOCTOMKHE PE3UHBI II0JIY4at0T HA OCHOBE Kay4yKOB.
e OyTOJCHOBBIX
® MONUCYIb(HUIHBIX
® + MOIMYPETAHOBBIX
e CHJIOKCaHOBBIX
JU1s CHUKEHMSI TOPIOYECTH B COCTAaB PE3UH JOOABJISAIOT. . .
Perenepar
+ AHTUNIEPEHBI
Jle3010paHThI
DyHrULH bl
Jlyig yBeJIMYEeHUs] CONPOTUBIICHUS PE3UH U CTUPAHMIO B UX COCTAB BBOJAT. ..
e Kpacurenu
e + AKTUBHBIC HAIIOJIHUTEIU
e [lnactuduxaropsl
e llHepTHbIC HAIOJHUTEIU
Crabunu3atopbl BBOAAT B COCTaB PE3UH JUIA ...
®  3aIIUTHI OT BO3JCHCTBHUS MUKPOOPTaHU3MOB
® CHIKEHHUS BOCIUIAMEHSEMOCTH U TOPIOYECTH PE3UHBI
e 00pa3oBaHUs NOMEPEUYHBIX CBA3EH MEXAY JIMHEHHBIMU MOJIEKYJIaMH KaydyKa
e -+ 3aMeJUIEHUs IIpoLecca CTapeHUs
Pe3unbl UMEIOT CTPYKTYpY
® + pEIKOCETYATYIO
® pa3BETBIICHHYIO
® CIIUTYIO C OOJIBIIMM YUCIIOM TONEPEUHBIX CBA3EH
® JIMHEHHYIO
IIpouecc cumBaHus MakKpOMOJIEKYJI KaydyKa IONEPEYHBIMU XUMUYECKUMU CBSI3IMH C LEJIBIO ITOTYYEHHUS
PE3UHBI Ha3bIBAETCH ...
® TIOJUKOHJEHCALUen
® JIECTPYKLUEN
e QoIMMEpU3aLMEn
e -+ ByJKaHM3ALUEN
MeTo10M NMONMKOHJECAIIMY MTOJIY4al0T _ KaydykK
e 30mpeHoBbIi
e  XJOpONPEHOBBIN
o +[lonucynbhuaHbIi
e byranueHoBbIN
XapakTepHbIMU CBOWCTBAMHU PE3UH SIBIISIFOTCS ...
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BBICOKAs MIIACTUIHOCTDb, BOJOHCIIPOHUIIACMOCTD

+BBICOKAA 3JIaCTUYHOCTD, XOpomHre SJIEKTPOU3OJIATUOHHEIC CBOMCTBaA
HU3KasA XUMHYCCKast CTOﬁKOCTB, ra30IpoOHHUIACMOCTDb

BBICOKAs IMJIIOTHOCTh, HU3KOC DJICKTPOCOIIPOTHBICHUEC

ITo cocTaBy, CTPOEHHIO U CBOMCTBAM K HATYypaJIbHOMY Kay4yKy OJIM30K CUHTETUYECKHM  Kayuyk.

ATUJICHIIPOITUIICHOBBIN
+U301IPEHOBBIN
OyTaIMeHOBbIN
XJIOPOIPEHOBBIN

[Ipu BysiKaHU3aLUU Kay4dyKa...

[ToBblmaercst MIaCTUYHOCTh
VYiydiaercss pacTBOPUMOCTh
CHMKaeTcs MPOYHOCTh
+l1oBbIIaETCA 3J1TACTUYHOCTD

Tema: MaTepuaJbl ¢ 0cOOBIMH IIeKTPUYECKUMHU CBOMCTBAMM

Benuuuna u THII MpOBOAMMOCTH IMOJYIIPOBOJAHUKOB 3aBUCAT OT ...

+ OpUPOBI U KOHLIEHTPALUK IpPUMECcen
TUIA KPUCTAIMYECKOMN pEeLIeTKH
[apaMeTpoOB KPUCTAINIMYECKON PEIIETKH
MarHMTHON MPOHULIAEMOCTh

CrocoOGHOCTD K MOJIIPU3ALUU MO ISHCTBUEM MPUIIOKEHHOTO JIEKTPUUYECKOTO MO siBisieTcs QyHaa-
MEHTAJILHBIM CBOMCTBOM ...

+ DUDJIEKTPUKOB

IIOJIyIIPOBOJTHUKOB
IIOJIyIIPOBOJTHUKOB
(dbeppoMarHeTUKoOB

K TpynHOroprounm KuIKUM IUAJIEKTPUKaM OTHOCATCA ...

+ KpEMHEOpPraHUYECKUE KUJIKOCTH
He(TsIHbIE Macia
MOJUXIOPAU(EHUITBI
(bTOpOpPraHNyYECcKue KUAKOCTH

Hawunbomee BrICOKHE 3HAUCHUS YACIBbHOTO COIMPOTHUBIICHUS U BHGKTqueCKOﬁ MMPOYHOCTU UMCIHOT ...

+ HETMOJIAPHBIC TCPMOILIACTEI
MOJIAPHBIC TCPMOILIIACTHI
PCAKTOIIACTBI

HC(I)T}IHBIG Macia

VRV
K MOJIYITPOBOAHUKOBBIM 6I/IHapHBIM XUMHUYCCKUM COCINHCHHUAM THUIIA A""B " otHOCHTCH ...

+ kap6un kpemuus SiC
HUTpu amomMuaus AIN
cynbdua nuHKa ZnS
+okcun nuaka ZnO

AMOpGHBIN TEPMOIUTACTUYHBIN MaTepHall, 00pa3yrouiics B pe3ybTaTe NepeoxaaxIeHH paccIuiaBa OK-
CHJIOB, Ha3bIBAETCH. ..

Kepamukoit

Muxkanexkcom

+ Heopranmueckum CTEKIOM
AcOecTorieMEHTOM
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K 1o1ynpoBoTHHKOBBIM OTHOCSITCS BCE MaTepHalIbl Ps/a ...
e P, Si, Na, monmustuinex
e + SiC, Ge, Se, nonuaneruies
e Si, Ge, Se, monuctupo
e B, Si, Al, mOJUBUHIIXIIOPHT
HawuGosee pacripocTpaHeHHbIH MOTMMEPHBIN TUIIEKTPUK MOTMBUHUXIOPUIT KMEET (OPMYITY. ..

B F H H A L H H

1 ‘ ‘
(=C-C-)n (€-C-)n (-C-C-)n  (-C-C-)n

\ ‘ 1 |

g F H H F Cl + H Cl

CxeMa yCTaHOBKH JJIs1 BBITATMBAHUS MOHOKPUCTAJUIA U3 paciuiaBa (MeTo YoxpabCKoro) NpruBeeHa Ha
PHUCYHKE. ..

h) 3 216 9
(e Wi min
== , (B
9 4 / /3
a ‘ 8
3
6
e 2
e +B
e 0
® a
e T

Haubonee mmpoko mpuMeHsIeMbIMA METAIUTMYECKUMHE MTPOBOTHUKOBHIMU MaTepUAIAMH SIBIISIOTCSL. ...
e Turtan u xpom
e ['epmanuii U KpeMHUN
e +Menr 1 aTIOMUHHAI
e (OoBo cBHHEI
JI1st U3roTOBIIEHUS JUO/I0B, TPAH3UCTOPOB MCIOJB3YIOT. ...
e [lonucTupos, NOJMBUHUIXIOPHU
e Menab, amOMUHHI
e + I'epmanuit, KpeMHUI
e [lepmamion, 3JIEKTPOTEXHUYECKYIO CTaJIb
VY nenbHoe 2JEKTPUYECKOE CONPOTUBIIEHUE METAIIOB BO3PACTAET B PAAY. ..
e Cu-Ag-Fe-Al
e +Ag-Cu-Al-Fe
e Al-Fe-Ag-Au
e W-AI-Cu-Ag
IIpu yBenuueHnn TeMIiepaTypbl yAEIbHOE DJIEKTPUYECKOE COIPOTUBIICHUE TBEPABIX METAIUNIMYECKUX
ITPOBOJIHUKOB ...
® HE U3MEHAETCS
e (CHayaJla yBEJIMYUBACTCSA, 3aTEM YMEHBIIIAECTCS
® yMEHBUIAETCS
e 1 yBEIMYMBAECTCS
@duznueckas BEIMYMHA, TOKA3BIBAIOIIAS, BO CKOJIBKO Pa3 YBEJIMUMBAETCS EMKOCTh KOHIEHCATOpa IIPH 3a-
MEHE BaKyyMa MeXIy ero oOKJIaKaMH Ha IUJIEKTPUUECKUI MaTepuall, Ha3bIBaeTcs ...
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a0COIIOTHON AMAIEKTPHUUECKON TPOHUIIAEMOCTHIO
JUAJIEKTPUYECKON BOCIPUUMYUBOCTHIO

+ OTHOCHUTENBHON JUANIEKTPUUECKON TPOHUIIAEMOCTHIO
3JIEKTPUYECKON MOCTOSIHHOMN

HHBJ’IGKTPI/I‘ICCKI/IMI/I Marc€puajiaMu SABJIAKOTCA ...

CeJieH, apCeHU 1 TajuIns

+ nonuterpadTOpITUIICH, TETUHAKC
HUXPOM, KOHCTaHTaH

rpaduT, KapOoua KpeMHUS

Tema: MaTepHaJILI ¢ 0CO0OBIMH MATHUTHBIMH CBOHCTBAMH

BeKTopHaﬂ CyMMa MarHuTHbIX MOMCHTOB aTOMOB, HAXOJAIIUXCA B CAUHHULC obbeMa MaTcpurajia, Ha3blBa-
CTCA ...

+ HaMarHM4eHHOCTHIO
MAarHUTHOW MHIYKIIUEH
MarHuTHOH MPOHUIIAEMOCTBIO
KOSPLMTUBHON CUIION

HJ'ISI MAarauTOTBEPAbIX MAaTCPUAJIOB XapaKTCPHA ...

+ HIMPOKAs METIII TUCTEPE3Uca

MaJjast KO3pIMTHBHAS CUIa

MaJjiasi MaKCHUMaJIbHasi MarHUTHAas1 DHEPT U
+Hu3kas temneparypa Kropu

HJ'ISI HU3roTOBJICHUA MAarHUTOIIPOBOZIOB TpaHC(bopMaTOpOB IMPUMCHAIOT ...

+ KPEMHUCTYIO 3JIEKTPOTEXHUYECKYIO CTallb
JIUThIE€ BBICOKOKOAPLIUTUBHBIE CIIJIaBbI
JIETUPOBAHHbIE CTAJIH, 3aKaJICHHbIE HA MAPTEHCUT
MarHuTOTBEpIbie (heppUThI

JlJis MarHUTOMSITKUX MaTEePHANIOB XapaKTEPHBI(-a)...

bonpiive norepu Ha NepeMarHUYMBaHNE
+ Huskas kospumMTHBHAS CUiIa

Hwuskast MarHuTHAsI MPOHUIIAEMOCTh
BrIcokast 21eKTponpOBOIHOCTh

K MarHuToTBepAbIM MaTepraiaM OTHOCSTCS. ..

S0HII, 79HM

+ EX9K15M, IOHJIK35T5
2112, 3415

X20H80, X 13104

I[J'If[ HN3TOTOBJICHUA ITOCTOAHHBIX MAarHUTOB IIPUMCHAIOT. ..

+ JIuTble BBICOKOKOIPLUUTUBHBIE CIIJIABbI
KpeMHHCTYIO 371€KTPOTEXHUUECKYIO CTallb
TexHUYEeCKH YUCTOE JKEIL30

YraepoaHbie MPOBOIHUKOBBIE MATEPHUAIIBI

K ¢eppoMarauTHBIM OTHOCSTCS BCe MaTepUabl psija. ..

CaMOHpOI/I3BOHBHO HaMarHUYCHHEBIC 00J1acTH (I)eppOMaFHI/ITHBIX MaTCpHraJIOB HA3BIBAKOTCA ...

Fe, Co, Cu, Si, crekio

+ Fe, Ni, Co, crinas Ieiiciepa (Mn-Cu-Al), MnSh
Fe, Ti, V, Mn, FeO

Fe, Ni, MnBI, Al, medts

+I0MEHaMHU
IHCIOKAUsIMU
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® DJIEMEHTAapPHOU KPUCTAIUIMYECKOU STYEUKOM

® BAKaHCUSIMU
Marepuansl, aTOMbI (MOHBI UM MOJIEKYJIbl) KOTOPBIX B OTCYTCTBHE BHEILIHETO MarHUTHOTO MOJIS HE
HMMEIOT Pe3yJIbTUPYIOIIEr0 MarHUTHOIO MOMEHTA, Ha3bIBAOTCHL. . ..

e + J[naMarHeTUKamu

e deppoMarHeTUKamMu

e [lapamaraerukamu

e AHTU(EppOMarHeTUKaMu

3aBHCUMOCTh MAarHUTHOM HWHAYKOWUHA OPECABAPUTCIBHO HAMArHU4Y€HHOI'O (beppOMal"HI/ITHOFO mMaTrepuaia OT

HaIpsPKEHHOCTH MarHUTHOT'O T10JIS1 Ha3bIBAETCA ...
e 3akoHOM [lamena
® MarHUTHOM aHU30TPOMUEHN
® MarHUTOCTPUKLUEH
e + reriey rucrepesuca
JU1st I3rOTOBJICHUS CEPACYHUKOB TPAHC(HOPMATOPOB HCIIOIB3YIOT. . .
’Kaponpounsie cranu
MarnuroTBep/bie HheppUThI
+ DNEeKTPOTEXHUYECKYIO CTAIIb
OnoBsiHHYIO OpOH3Y

Tema: OCHOBBI JINTEHHOr0 MPOU3BOACTBA
CrocoGHOCTh METAIJIOB U CIUIABOB B PACIJIABIIEHHOM COCTOSIHUU 3aMOJIHATH OJIOCTh (DOPMBI M TOYHO
BOCIIPOU3BOJIUTH OYCPTAHUS OTIMBKU HA3bIBACTCH ...
® + KUIKOTEKYYECTHIO
¢ (opmyeMocTbIO
®  BS3KOCTBIO
e JHKBaluen
Yacth MOJIETILHOTO KOMILIEKTA, IPU MOMOIIM KOTOPOU B JIUTEHHOMN opme 00pazyeTcs mojI0CTh, COOT-
BETCTBYIOIIAS HAPYKHOW KOH(DHUTYpaIU B pa3MepaM OTJIMBKH, Ha3bIBACTCA ...
¢ + MOJEIBIO
® OIIOKOH
® CTep)KHEM
e puUOBUIBIO
MHOTOKpaTHO UCIOIB3yeMast ISl TOJTyYeHHs OTIMBOK METaJTUecKas popMa Ha3bIBaeTCs ...
® -+ KOKHIEM
0007104K0BOM (opMOit
npecc-popmoii
W3JI0KHULIEN
JU71st TOTy4eHus! OTJIMBOK, MMEIOIINX (POPMY TeJl BPAIICHUS, HCIIOIB3YIOT JIUTHE ...
+ HEeHTpOoOEKHOE
B KOKHIIb
IO BBITIIABIISIEMBIM MOJIENSIM
e B IecYaHble POPMBI
OCHOBHBIM KOMIIOHEHTOM (DOPMOBOYHON CMECH SIBIISETCS ...
e -+ KBapLEBBIN ITECOK
® IIEMEHT
® KUJKOE CTEKIIO
® MarHe3uT
HeoHOpoAHOCTh XUMHUYECKOTO COCTaBa CIIJIaBa B PA3IMYHBIX YACTSAX OTJIMBKU HA3BIBETCA. . .
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e Vcankoiu

e + JIlukBanuei

e [lomumopduzmom

e Amnuzorponueit
CBOICTBO MaTeprajIOB YMEHbBIIATh O0BEM U JIMHEHHBIC pa3Mephl MPU OXJIAXKICHUHU U 3aTBEPJCBaHUN Ha-
3BIBACTCA. ..

o JKuakorekydecThro

e  OTHOCHUTEIBHBIM CYKEHUEM

e + Vcankou

e  VYIJIOTHAEMOCTBIO
OCHOBHBIM CBSI3YIOITIM KOMIIOHEHTOM (DOPMOBOYHBIX CMECEH SIBISIETCS ...

e +TJIMHA

® KHMJIKOE CTEKJIO

® TEpMOpEaKTHMBHAs CMOJIa

® IIEMEHT
Marepuanom, U3 KOTOPOTo U3rOTaBIMBAIOT (DOPMBI JISI KOKHJILHOTO JIUThS, MOXKET OBITb ...

e + cephlil UyT'yH

® KepaMuKa

® [IeCYaHO-CMOJISTHAsA CMECh

e [IeCYAHO-TJIMHHUCTas CMECh
[Ipouecc popmupoBaHus OTIUBKH IIPU CBOOOIHOM 3alIMBKE METajlia BO Bpallarollytocst popmy Ha3bIBa-
€TCS JIUTBEM. ..

e B KOKuIb

e Jlox naBinenuem

e B o60moukoBbie GopMBI

e + [leHTpOOEKHBIM
DneMEeHT MOJICIIbHOTO KOMILIEKTA, UCTIOIB3YEMBbIH I KPETUICHUSI MOJIEICH OTIMBKH U SJIEMEHTOB JIUT-
HHUKOBOM CHCTEMBI, Ha3bIBACTCH. ...

e +MoaeabHON IIUTOM

e Mopenbio

e CrepxHeM

e Ormnokou
ToHKOCTEHHBIE OTIMBKH, MaJIO OTIUYAIOIIUECS IO pa3MepaM U (popMe OT TOTOBOM JIETATH, MOXKHO 11O
JYYUTb JTUTHEM ...

® I[[EHTPOOEKHBIM

® B KOKHJIb

e -+ I10 BHIILJIABISAECMBIM MOJICIISIM

e B IecUaHbIX (hopMax
J171s U3rOTOBIEHHS CTEPIKHEH, C TIOMOIIBI0 KOTOPBIX B OTIUBKAX 00Pa3ylOTCs MOJIOCTH U OTBEPCTHS,
HCIIONB3YIOT ...

® OIIOKH

e + CTEp)KHEBBIE SIIUKU

® MOJECIJBHYIO IUIUTY

e MOJEIH

Tema: OCHOBBI CBAPOYHOI0 POU3BOACTBA
B kauecTBe 3aMTHOrO ra3a pu AYTrOBOM CBApKE MOXKHO UCIIOIL30BATh ...
e +aprou
® MeETaH
® KHCJIOpOJI
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® alleTHIEH
Pa3HOBUIHOCTHIO KOHTAKTHOM CBApKU SABJISIETCSA CBapKa ...

e -+ TOYEeUHaAd

® B3pPBIBOM

® 3JIEKTPOHHO-Iy4eBast

® [UIa3MEHHas
TexHOMOTUYECKU MPOIECC MOMYUYCHHUS] HEPa3beMHOTO COCIMHEHMS MOCPEACTBOM YCTAHOBJICHUS MEX-
aTOMHBIX CBSI3eH MEXKIY COCAMHIEMBbIMU YAaCTHUIIAMH IIPU UX HArpeBaHUH U (WJIH) IIaCTHUYECKOM Jedop-
MUPOBAHUHU HA3BIBACTCH ...

e + cBapKoH

e JIUTHEM
® [IPECCOBAHUEM
® KOBKOU

Pa3HOBUAHOCTHIO TEPMOMEXAHUYECKON CBAPKU SIBIIIETCS CBAPKA ...
¢ + KOHTaKTHas
e Jyrosas
e rasoBas
® DJIEKTPOLUIAKOBas
[Ipu yBenmMueHnu coaepKaHus yriieposia B CTAIAX UX CBAPUBAEMOCTb ...
+ yXyJamaeTcs
yJIydlIaeTcs
IIPAKTUYECKU HE U3MEHAETCS
U3MEHSIETCd HEMOHOTOHHO
Hawnyuieii cBapuBaeMoCTbIO 00J1a1a10T CTaJIu:
e CpenHeyriepoucTbie
e + Huskoyrnepoaucreie
e BBICOKOYIJIEpOANCTEIE
e JlerupoBaHHBIE
K MexaHM4eckuM MeTo/1aM CBapKH OTHOCHUTCS CBapKa ...
® TOYEYHas
e udPy3roHHasA
® +TpPEHHEM
e pyuHas qyronas
Caapka, ocy1ecTBisieMasi 3a C4eT TEIUIOTHI, BBIIEISIEMON IPU CrOPaHUM F'OPIOYETO ra3a B KUCIOPOJE,
Ha3bIBACTCH. . .
e +Ta3oBou
e KoHrtakTHOM
e JIyroBoii CBapKOM B 3alIUTHBIX razax
e DJEKTPOLIAKOBON
Caapkoil Ha3bIBaeTcA ...
e +TEXHOJIOTMYECKUH MTPOLIECC MTOIYYEHUSI HEPA3bEMHOIO COEAMHEHUS ITOCPEICTBOM YCTAaHOBIICHHS
MEXaTOMHBIX CBSI3€H MKy COSAMHIEMbIMU YaCTULIAMU TPU UX HAarpEeBaHUU U (WUJIM) IJIacTUYe-
CKOM JIe(pOpMHUPOBAHUHI
® HarpeB M BbIJEPKKa MOPOIIKOBON (POPMOBKU HUKE TOUKH IJIABJICHHUS] OCHOBHOT'O KOMIIOHEHTA C
LEJIBIO TTOJYYEeHUsI HEOOXOIUMON CTPYKTYPBI U CBOWCTB
® COEIMHEHHE METANINYECKUX 3ar0TOBOK 0€3 pacIlIaBiIeHUs ¢ TOMOIIbIO MPUCAJ0YHOIO CIUIaBa,
uMerouIero 0osiee HU3KYI0, O CPAaBHEHUIO C OCHOBHBIM METAIIJIOM, TEMIIEpaTypy IJIaBICHUS
¢ 3aJMBKA PACIUIABICHHOTO U MEPErpeToro 10 ONTUMAIbHOM TeMIepaTypbl MeTajlia B (opmy,
BHYTPEHHSIS IOJIOCTh KOTOPOW COOTBETCTBYET pa3zMepaM U KOH(pUrypauuu Oyayien neramm
B kadecTBe roproyero raza mmpu ra3oBoi CBapKe 4alle BCEro MCIOIb3YHOT. ..
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e Apron
e Bogopon
e + AneruiieH
e  VYIueKuCibli ra3
M cTOYHMKOM TEIUIOTHI IPU AYTOBOM CBapKe ABJIACTCA ...
® DJICKTPOHHBIN 1YY
e JIa3€pHBIH JIyd
® Ta30BOE IUIaMs
e + 3JIEKTpUYECKas 1yra
VICTOYHHKOM TEIUIOTHI IPU CBApKE MOA (DIFOCOM SIBJISETCH ...
® Ta30BOE IUIaMs
e -+ 3JIEKTPHUYECKAs ayra
® DJICKTPOHHBIN 1YY
e Iyd jasepa

Pa3HOBUIHOCTBIO TEPMUYECKON CBApKU SBISECTCA  CBapKa
e + Pyuynas nyrosas
o Jlubdy3nonnas
e KoHrakTHas
e VYibpTpa3ByKOBas

Tema: O0padoTKa MeTA/UIOB 1aBJIeHUEM
MeTto10M, UCTIONB3YEMBIM ISl TOJIYYEHHUS ITPOBOJIOKH, SIBJISIETCH ...
+ BOJIOUEHHUE
BBICAJKa
IITaMIIOBKa
MPOTSIKKA
[Ipouecc BrIIaBIMBaHUSA METAJLJIA U3 KOHTEMHEPA Yepe3 OTBEPCTHUE B MATPHUILIE HA3BIBACTCHA ...
+ OpeccoBaHUEM
BOJIOYECHHEM
IITaMIIOBKOM
MIPOKATKOMN
dopma noNepeyHOro CEYECHUs U3IEIINs, IIOJIYYEHHOTO IIPOKATKOM, Ha3bIBAaeTCH ...
e + npodusiem
® COpPTaMEHTOM
e cis00M
e kanuOpom

O6pa60TI<a MCTAJIJIOB OABJICHHUEM CUHUTACTCA FOpH‘-ICfI, €CJIM TEMIICpaTypa METaJlJla BbIIIC TCMIICPATYPhI

+ peKpHUCTaAJNIN3allM1
TeKy‘{eCTI/I

Al‘l

500°C

[Ipouiecc cBOGOIHOTO TEeYEHHs] MeTasula MOJl BO3ACUCTBUEM NEPUOAMYECKUX YAAPOB MU CTAaTUYECKUX

BO3JIEHCTBUI MHCTPYMEHTA Ha3bIBACTCH ...
e -+ KOBKOI
e ropsiyeil 00beMHOI I TaMIOBKOM
® DBKCTpY3HeEH
® [IPOKATKOHN

Onepam/m KOBKH, UCIIOJIb3yEMas I MOJIYUCHHUA ITOJIOCTH B 3arOTOBKE 3a CUCT BEITCCHCHUA MaTCpHraiia,

Ha3bIBACTCA. ..



e [IpoGuBKkoii
e Ortpe3koil
e + [IpommBKoit
e BripyOka
[IITamMIOBKa B OTKPBITHIX IITAMIIAX SIBJISAETCA. ..
o  dopmoobOpa3zyroIIei onepanyeil JMCTOBOW MTAMITOBKH
e OnHOM U3 pa3AEIUTENBHBIX ONEpaliil IMCTOBOM IITAMIIOBKU
e + Pa3HOBUIHOCTBIO ropsiueii 00bEMHOM IITAMIIOBKU
e Pa3HOBUMIHOCTBIO KOBKH

HpOHCCC IIPOTATMBaHUS IIPYTKA YEPE3 CYKAIOIICECA OTBEPCTUEC. PASMEPHLI KOTOPOI0O MEHBIIIC, YEM UCXO/-

HBIC pasMephl NIPYTKA, HA3bIBAETCH ...

e -+ BOJIOYCHUEM

® MPOTSHKKON

® [POLIMBKOH

® [IPECCOBAHUEM
[Ipodunu noay4aroT METOAOM ...
KOBKU
ocanxu
ropsiueit 00beMHOM I TaMIIOBKU
e +IPOKATKU

Onepamm JIMCTOBOM ITaMIIOBKH, UCITOJIb3yEMasl JI MOJYUCHUA U3AeNIMN TUIa CKO6, KpOHI.HTGfIHOB,

Ha3bIBAETCH. . ..
e Bricagkoii
e  OO0OXuUMOM
e OtbopTOBKOI
e +I'mbxoit

Pa3IICJII/ITCJII>Ha$[ ornecpanusia JINCTOBOM MTaMIIOBKH, LICIBIO KOTOpOI\/JI ABJIACTCA pa3aCICHUC 3arOTOBKU I10

3aMKHYTOMY KOHTYPY, IPY KOTOPOM OTZEJIsieMas 4acThb SIBJISETCS OTXOJOM, Ha3bIBAETCH. ...
e BripyOkoii
e [IpommBkon
e  Ortpe3skoit
e +IIpobuskoit

OcHOBHBIM TpeOOBaHHUEM K METaJJIaM NP MOJYYSHHH 3arOTOBOK METOaMu 00paOOTKH TaBICHUEM SIB-

JsieTCsl BBICOKas. . .
® TPOYHOCTh

® TBEpPAOCTbH
e + IIACTHYHOCTH
® yIOpPYrocTh
dopmoobpa3zyroleit onepanuelt TMCTOBOM MPOKATKHU SBISETCS. ..
e Ortpeska
e BripyOka
e +BrRITSIKKA
e Ocanxa

CoBoKymHOCTH (hopM U pazMepoB npodueid, moaydaeMbIX MPOKATKOM, HA3bIBAETCH ...
e Kanubpom
e OmoMOM
e + COPTaMEHTOM
e npoduiem
Ocaaxky IpoBOJSAT C TENBIO ...
® [IOJIyYEHHs MOJIOCTEH B 3arOTOBKE 3a CUET BBHITECHEHHS MaTepuaa
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YAJIMHCHUA 3arOTOBKU 3a CHCT YMCHBIICHUS IJIOMAAN TOTICPCYHOI'0 CCUCHUA
oOpazoBaHus 6OpPTa BOKPYT OTBEPCTHSI
+ yBEeIMYEHUS IUIOMIAIU MIONIEPEYHOTO CEYCHUS 3aTOTOBKH 33 CUET YMCHBIIICHHSI €€ BBICOTHI

Tema: OcHOBBI 00padOTKH pe3aHueM

ITpu 06paboTKe MOBEPXHOCTEH TN BpallleHHsI Ha TOKAPHOM CTAaHKE TJIaBHBIM JBH)KCHUEM SIBIISETCS ...

+ BpalaTCJIbHOC IBHIKCHUC 3aIrOTOBKU
BpalaTCJIbHOC IBUXKCHHUEC PE31Ia
IMOCTYNATCIbHOE IBUKCHHUE 3aI'OTOBKHU
IIOCTYHATCIbHOE IBHMKCHHUE PE3La

[Tpu ¢pe3epoBaHny IITABHBIM JIBH)KEHUEM PE3aHHS SBISCTCS ...

+ BpamaTCJIbHOC IBMKCHNEC NHCTPYMCECHTA
IMOCTYNATCIbHOE IBUKCHNE NHCTPYMEHTA
BpallaTCJIbHOC IBHIKCHUEC 3aIrOTOBKU
MOCTYHATCIBbHOC ABUKCHHUEC 3aI'OTOBKHU

Jlist Hape3aHust pe3b0bl B OTBEPCTUAX UCIOJIB3YIOT ...

+ METUYUKH
CBepiia
3€HKEPBI
pa3BepTKHU

Paccrosiane mexxay oOpabaTeiBaeMoii 1 00pab0TaHHOW TOBEPXHOCTSMH 3arOTOBKH, H3MEPEHHOE TEPIICH-
JHMKYISIPHO MOCIIEHEH, HAa3bIBACTCA ...

+ riyOuHOM pe3aHus

nojxaduei

pabounM X0/10M HHCTPYMEHTA
HapOCTOM

Z[J'IH 00TaunBaHU HApYKHbIX NUJIIMHAPUICCKUX U KOHHYCCKUX HOBerHOCTCﬁ HCIOJIB3YIOT

PpE3IIbL.
[ ]
[ ]
[ ]

IIOJIPE3HBIC
+ IIPOXOJIHEIE
pacTo4HEBIE
¢bacoHHbIE

HpOI_[CCC O6pa6OTKI/I 3aroTOBOK p€3aHHUEM C TIOMOIIBIO a6pa3I/IBHOFO Kpyra Ha3bIBacTCA ...

+uudoBanreM
CTpOTaHHUEM
TOYEHUEM
XOHHMHT'OBAHUEM

O06paboTKy MOBEPXHOCTEN CIIOKHON KOHPHUTYpAIIUU TPOBOJASAT C TIOMOIIIBIO pE31IoB.

MIPOXOTHBIX
PacCTOYHBIX
+(acoHHBIX
MOJIPE3HBIX

ITpu ¢pe3epoBannu HHCTPYMEHT (Pppe3a). ..

+CoBepIiaeT IJ1aBHOE BpallaTeIbHOE IBUKEHUE

CoBepIiaeT TiIaBHOE BpalaTeIbHOE JBIKEHUE U TTOCTYIATEIbHOE ABUKEHUE TI01aYn
HemnoasuxHa: Ti1aBHOE BpaliaTeIbHOE BIKEHHUE U MTOCTYMATEIbHOE ABUKEHUE COBEPIIIAET 3aro-
TOBKa

CoBepiaeT nNocTynaTeabHOE IBHXKEHHE MOJaul
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[Tpu 06paboTKe XPYNKUX MaTepUAIOB 00pa3yercs ...
+CTpY’KKa Hagjaoma

CJIMBHAs CTPYXKKa

CycTaBuaTas CTpYXKa

AIIEMEHTHAs CTPYXKKa

OTHolIIEHNE PAaCCTOSHUSA, IPOIJIEHHOTO paccCMaTpPUBAEMOI TOUKOM pexyIiel KpOMKU HHCTPYMEHTA WU
3arOoTOBKH BJI0JIb TPAEKTOPUHU ATOM TOUYKHU B JBMXKEHHUE MOAAYU, K YACTY IUKIJIOB JIPYroro ABMXEHUS BO
BpEMSI pe3aHUsI Ha3bIBAETCHA. . ..

e ['yOuHOM pe3anus

e + Ilomaueit

e (CKopocCThIO pe3aHus

e [Ipou3BoauTENHPHOCTHIO OOPAOOTKH

MHoOroe3BUIHHBIN HHCTPYMEHT, MPeIHAa3HAYCHHBIN JIsl OKOHYATEIbHON 00pabOTKH OTBEPCTHIA, Ha3bIBa-
eTcsl. ...

e MeTunkom
e + Pa3zBeprkoii
e [IpoxogHbIM pe3nioMm
e CgepiioM
Pactounsie pe3iipl IpeiHa3HaueHBbI 111 00paboTKU MOBEPXHOCTEN
e + BHyrpeHHHX
e ToproBbIx
e CII0OXKHBIX
e HapyxHbIx

OCHOBHBIMHU HHCTPYMCHTAMHU, UCIIOJIb3YEMbIMHU ITPU O6pa6OTK€ 3aroTOBOK Ha TOKAPHbIX CTaHKAaX, SABJIA-
IOTCA ...

e cBepia

® TIPOTSHKKHU
e (pe3nl

e +pes3Ibl

OCHOBHBIMU MHCTPYMEHTAMH, UCIIOJIb3yEMbIMH NP HUTH(HOBAHUH, SIBIISIOTCA. ..
e [Iporskku
e Opessl
e Pesnbl
e + AOpa3uBHBIE KPYTH

2.4 TlepeyeHb BONPOCOB K 3a4eTy
. Kimaccudukanms metanos.
. [IoHsITHE O KPUCTAIIIMYECKON pELIETKE.
. THUIBI KPUCTAIUITMUECKUX PELIETOK METAJNIOB U UX XapaKTEPUCTUKH.
. Onpenenenne aHU30TPOIIMHU METAJIOB.
. JlepeKThl KpUCTAIITNYECKUX PEIETOK.
. CTpoeHue peaspHOro CIuTKa METalIa.
. MeTonp! onpesienienns TBEPIOCTH METAJIIOB.
. Onpenienenue cruiaBa, TUIBI COETMHEHUN 00Pa30BaHHBIX KOMIIOHEHTAMH CILIaBa.
9. JlaTh XapakTepUCTUKY TBEPJOTO PACTBOPA, YCIOBHs 00pa30BaHusl, TUIIBI TBEPABIX PACTBOPOB.
10. Onpenenenne XUMUYECKOTO COEAMHEHHUS, YCIOBUS 00pa30BaHHUS.
11. Ompenenenne MeXaHUYECKOH cMecH, yCI0BUs 00pa30BaHus, OTINYME 3BTEKTOMIA.

12./IluarpaMMa COCTOSIHMSI CIIaBa, HEOOXOIMMBIE YCJIOBHUS JJsl MOCTPOEHHSI AMArpaMMbl COCTOSHUS
CIUIaBA.

03N N kW~
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13. AHanu3 quarpaMm COCTOSIHUS CILIaBa ¢ IIOMOUIBIO MpaBuiia ¢as.

14. Ananu3 nuarpaMm COCTOSIHUSA CIUIaBa C TOMOIIBIO MpaBUJjia phlyara.

15. IIpouecc nonyuenus yyryHa. Micxoauesie marepuainbl. OCHOBHBIE 3JIEMEHTHI JIOMEHHOM MEUH.
16. CiocoOwI morydeHus cTand. BelliaBka cTajid B KUCJIOPOJIHOM KOHBEKTOPE.

17. BeltuiaBka CTaiy B 3JIEKTPOIEYax, ClIOCOOHOCTh OYMCTKH.

18. CiocoObI pa3IuBKU M PACKUCIICHUE CTAJIH.

19. Inarpamma coctostHus criiaBa «Kene3o-yriepoay.

20. Bnusinuie yriaepoja u Apyrux npuMeceil ma CBONCTBA JKeIe30YTIIEPOTUCTHIX CILIABOB.

21. Knaccuduxanus 1 MapKupOBKa YyT'yHOB.

22. Knaccudukanuss 1 MapKHUpPOBKa yIIIEPOAUCTBIX CTaJICH.

23. BriusiHue JIETUPYIOIINX JIEMEHTOB HAa CBOMCTBA CTAJIU.

24. Knaccudukanusi 1 MapKHUPOBKa JISTHPOBAHHBIX CTaJICH.

25. Knaccudukanus 1 MapKupoBKa aTFOMUHUEBBIX U METHBIX CILIABOB.

26. Kimaccudukanus 35eKTpOTEXHHUYECKUX MaTeprasoB.

27. IIpoBOIHUKOBBIE MaTE€pHAJIbl MAJIOTO YAEIBHOTO COIPOTUBIICHMUS.

28. [IpoBOIHUKOBBIE MaTepUaJIbl BBICOKOI'O YAEIBHOTO COIIPOTUBIICHHE.

29. DnexTpou3nUecKre IPOLECCh B AUIEKTPUKAX.

30. TBepable TUIIECKTPUKH.

31. )Kunkue quaieKTpuKy.

32. I'a3000pa3HbIe AUDIICKTPUKH.

33. OU3NKO-XUMUYECKHE XapaKTEPUCTUKU AUIIEKTPUKOB.

34. ITonynpOBOJJHUKOBBIE MAaTE€pPUAIIBI.

35. MarHuTHbI€ MaTepuabl.

36. ®uznueckue sIBJICHUS B MArHUTHBIX MaTepuaiax.

37. MarauTo-MsArkue MaTepuansbl.

38. MarauTo-TBepAble MaTEpPUAIbI.

39. KoMno3uunoHHbIe MaTepUabl.

40. IlnacTuyeckne Macchl, KJIeH, TUIICHI, ae0acTphl U LIEMEHTHI.

41. KoMIo3UIIMOHHBIE MaTEpUAJIbl C AIFOMUHUEBON MaTpULIEH.

42. KoMIIO3UIIMOHHBIE MaTepHUAIIbl C HUKEJIEBOW MaTPHUIICH.

43. DOBTEKTUYECKNE KOMIIO3UIIMOHHBIE MaTepHajbl Ha ATFOMUHHUEBON OCHOBE.

44. DOBTEKTHUYECKNE KOMIIO3UIIMOHHBIE MaTEPHUAJIbl HA HUKEIEBOW OCHOBE.

45.Tepmuueckas 00padoTka. [IpeBparieHuss mpoucxoasiiue Mpu HarpeBe U OXJIAKICHUH B CIIJIaBax.
46. Knaccuduxanus BU0B TEPMUUECKON 00pabOTKH.

47. Otxur. Bugs! omxwra.

48. 3akanka, BUIBI 3aKaJIKH.

49. OTnyck, BUIbI OTITYCKA.

50. Xumuko-TepMuueckas 00paboTka, €€ BUbI.

51. JIuteitHoe npou3BoACTBO. [IpenmyiiecTBa u HegOCTaTKU. JINTEHHBIE CBOMCTBA TPUMEHSIEMBIX MaTe-
pHAaJIOB.

52. Haznauenue nureiiHoil popmbl. TpeboBanus Kk JuTelHON (opMe U €€ OCHOBHBbIE KOHCTPYKTHUBHBIE
JJIEMEHTHI.

53. CocTtaB TUTEMHOTrO MOJIENBHOTO KOMIUIEKTa. [lepeuncnuth crenuanbHble CiocOObl TUTHS.
54.06paboTka MatepuasoB AaBieHreM. [IoHATHE 0 MEXaHNW3Me TIACTUYECKOTo A1e(hOpMUPOBAHUS.
55.Brnusaue pa3nuyHbIX (PaKTOPOB Ha TUIACTHYHOCTH Matepuana. CrocoOsl 00pabOTKH METAIIOB JIaBiie-
HUEM.

56.I1pokatka, BUJbI IPOKATKH, HEOOXOIUMOE YCIOBUE MPOKATKU.

57.KoBka, OCHOBHBIE OIlepallii KOBKH, 000pYI0BaHHE, UCTIOIb3YeMOe IPH KOBKE.
58.1ITamnoBKa, BUbI ITAMIOBKH, 000pYI0BaHUE JIJIS IITAMIIOBKH.

59.Bosnouenue, npuMeHseMoe 000pyI0BaHUE I BOJIOYEHHUSL.

60.IIpeccoBanue, BUIBI MPECCOBAHUS, 00OPYI0BAHHE JIJIsl TPECCOBAHMS.

61.0mpenenenue cBapku 1 00pa3oBaHUE CBAPHOTO COEAUHEHHUS.
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62.271eKTpuuecKas yra v CrocoObl ee 00pa30BaHMUs.

63.TexHOomOrHs Py4YHOU JTYTOBOM CBApKH.

64.XapakTepucTHKa Ira30BOro IJIAMEHHU M YCIOBHS €ro 00pa30BaHMUS.

64.TexHOoMorHs Ta30BOM CBapKU.

66.CBapoyHble UICTOYHUKU TEILJIOTHI.

67.000pynoBaHue IJIs Ta30BOM CBAPKH.

68.CrennanbHble CIOCOOBI CBAPKH.

69.I1alika MeTaJI0B.

70./ledexThl CBapHBIX U MAsSHBIX COCTUHEHUH.

71.CyntHocTh ¥ ciocoObl 00pabOTKH MaTEpHAIOB PE3aHHUEM.

72.OCHOBHBIE 3JIEMEHTHI IIPOLIECCOB PE3AHUSI.

73.®Pu3nuecKue OCHOBBI IPOLIECCA PE3aHUS METAIIIIOB.

74.CxemMbl crioco00B 00pabOTKH pe3aHHueM.

75.11apameTpbl TEXHOJOTMYECKOTO Mpoliecca pe3aHusl.

76.CKOpOCTh TJIABHOTO JIBIKEHUS PE3aHMSI PU PA3IIUNIHBIX CITOCO0ax 00pabOTKM M HAa YTO OHA BIUSET.
77 Ilopavya HHCTpYMEHTA U INIyOWHA pe3aHus MPHU Pa3InYHBIX crioco0ax 00pabOTKU pe3aHUEM.
78.I'eomeTpuueckue napaMeTpbl pexyIiero MHCTPyMEHTA.

79.BausiHue reoMeTpUYECKHX apaMeTpOB PEKYIIET0 HHCTPYMEHTA Ha MPOLIECC PEe3aHHUs.
80.Cuia pe3anus.

81. MoutHocTs nporecca pe3aHus.

82. [Ipou3BoAUTENBHOCTH OOPAOOTKHU PE3AHUEM.

83. TemoBbIE MPOIIECCHI B 30HE PE3aHUSI.

84.CMa304HO-OXJIAKIAIOIINE CPEIBL.

85. TpeboBaHUs K MHCTPYMEHTAJIbHBIM MaTepuasam. [ pynmnbl HHCTPyMEHTAIbHBIX MAaTEPHUATIOB.
86.IHCTpyMeHTaNIbHBIE ¥ OBICTPOPEKYIIHNE CTAIIH.

87.TBepble CILIABBI.

88.Pexy1as kepamuka.

89. CBepxTBepAble MaTEpHAIIbI.

90. Busbl n3HOCA PEXYIIETO HHCTPYMEHTA.

3. Kputepum onleHKH 3HAHHUI{ CTy/IeHTa HA 3ayeTe

3aKIIIOYUTETBHBIM ITAlOM U3YyYEHMsI MEXIUCLUIUIMHAPHOTO Kypca siBisieTcs 3adeT. Kpurepusmu
YCHEUIHOMN cJauy MPOMEKYTOYHOI'0 3a4eTa 110 y4eOHON AUCHUIIIINHE SIBIISIOTCS:

— YCBOEHHE TEOPETUYECKOT0 MaTepHaa;

— aKTHBHOE y4acTHe B MPAKTUYECKUX 3aHATHUSAX;

— BBINOJIHEHNE BCEX 3a/1aHUI B paMKaX CaMOCTOSITENIbHOM pabOThI CTYIEHTA.

— YCIEIIHOE BBINOJIHEHNUE TECTOBBIX 3aIaHUM.

[IpoBenenue 3adyera kak (popmMbl IPOBEPKU 3HAHUN CTYIEHTOB IpPEAIIOIaraeT coOI0eHre pajaa yc-
JIOBUH, 00eCTIeYMBAIOIIUX MEAArornuecKyto 3(h(peKTUBHOCTh OLIEHOUHOM Mpolenypsl. Baxuelimue cpenu
HUX:

— CTeNeHb U3YYeHUsI pa3esioB yueOHOH MporpaMMbl M TOHUMaHUE B3aMMOCBSI3€i MEeX/1y HUMU;

— riIyOrHa MOHUMAaHMsI CyIIeCTBa 00CYXAaeMbIX MPoOJIeM, a TaKXKe aKTyaJbHOCTU U MPAKTUYECKOM
3HaYMMOCTH U3y4aeMoro Npo(ecCHOHATBHOTO MOTYJIS,

— JIOTUYECKU KOPPEKTHOE, HENpPOTHBOPEUMBOE, IOCIIEOBATEIbHOE U aAPryMEHTHPOBAHHOE IIO-
CTPOEHHE OTBETA CTYIEHTAMU;

— YPOBEHb CAMOCTOSITEILHOTO MBIIUIEHUS C 3JIEMEHTaMU TBOPYECKOI'O MOAX0/a K U3JI0KEHUIO Ma-
Tepuana.

OneHka «3auTeHO0» BBICTABIISAETCS CTYACHTY, KOTOPBIN:

— TOKa3bIBacT 3HaHHE NPOTrPAMMHOI0 MaTepuaia, CTPYKTYpbl, @ TAKXKE OCHOBHOTO COAEPKAaHMS U
€ro 3JIEMEHTOB, MHHOBAIIMOHHOE CO/IEp KaHKE MO0 CPAaBHEHHIO C Y4eOHOM TUTepaTypoii;

— 00J1IaaeT JAOCTaTOYHBIMU 3HAHMSAMHU JJISl PELICHUs THIIOBBIX 3a/1a4, YMEET BBIOJIHATH IMpery-
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CMOTpPEHHbIE TPOrPAMMOM 3aJaHUs;

— 3HAeT BaKHEHIHMEe padOTHl U3 CMHCKAa OCHOBHOW PEKOMEHIOBAHHOM JIUTEPATYPhl U 3HAKOM C JI0-
MOJIHUTEIIPHO PEKOMEHJOBAHHOMW JINTEPATYPOIA;

— BJIaJIEeT METOJI0JIOTHEH U3yueHusl yueOHOM NUCHUIUIMHBI, YMEET IPUMEHATh TEOPETHUECKHUE 3HAa-
HUS TIPU PEIICHUH 33724, 00OCHOBBIBAs CBOU JICHCTBUSL.

OneHKa «He 3a4TE€HO» BBICTABIISIETCS CTYJEHTY, KOTOPBIIA:

— MOKa3aJl MpoOeIbl B 3HAHUSX OCHOBHOTO y4eOHOTro Marepualia, He MOXKET JIaTh YETKOTO MOHUMa-
HUSL OCHOBHBIX IOJIOKEHUH, KaTeropuil U 1mokasareseil mpohecCHoHaIbHOTO MOIYIIA;

— HE YMEEeT peliaTh 3aJa4i U HE MOXET pa300paThCs B KOHKPETHON CUTYAIIHH.

— He 3HaeT, JTM00 UMEeeT OTPHIBOYHOE IPECTaBIeHne 00 yueOHOM MaTepuae;

— HE YMEET BBINOJHATH IPEIYCMOTPEHHBIEC TPOTPAMMOM THUIIOBBIC 3a/1a4H.

50



