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1 ITacopt doHIa OLIEHOYHBIX CPEICTB
1o y4eOHOM qucuuIuinHe MartepuanoBeieHUe

KonTponupyemsle pazieinsl

Koz xoHTponupyemoii

HaunmenoBaunue

Nen/m | (Tembl) mpodhecCHOHATBLHOTO | KOMIIETEHIIUU (WM €€
* OLICHOYHOT'O CPEJICTBA
MOJYJISI YaCTH)
Pa3znen 1 TexHonorus KoH-
CTPYKIMOHHBIX MaTEPHAIIOB
YcrHbIit onpoc, TecT,
OK 01; OK 02; OLIEHKA pe3yJIbTaTOB
Tema 1.1 JIuTeliHO€ MPOU3BOI- K 1.15 TR 1.2 BBITOMHCHNA
1 [IK 2.1; [IK 2.2; paKkTUYEeCKUX padoT. Paz-
¢TBO I1K 3.1 paboTKa TEXHOJOTHUU U3TO-
TOBJICHHSI OTJIMBKH B pazo-
BYI0 (hopMy
OK 01; OK 02; YcrHbIi onpoc, TecT,
) Tema 1.2 O6paboTka MeTaIOB IK 1.1; TIK 1.2; OIICHKA PE3yJIbTAaTOB
JaBJICHUEM IIK 2.2; TIK 3.1 BBINIOJIHEHUS
I1K 3.2 MPaKTUYECKUX PadboT
OK 01; OK 02; OK 09 YcrHbIi onpoc, TecT,
3 Tema 1.3 CBapouHoe npous- K 1.1; [IK 1.2; OLICHKA pe3yJIbTaTOB
BOJICTBO IIK 1.3; IIK 2.1; BBITIOTHEHHUS
IIK 3.2; I[IK 3.3 IPAaKTUYECKUX paboT
YcrHbIit onpoc, TecT,
OK 01; OK 02; OK 09 OLIEHKA pe3yJIbTaTOB
4 Tewma 1.4 O6paboTka MeTaIOB MK 1.1; I1IK 1.2; BBIMTOJTHEHUS
pe3aHuem IIK 1.3; IIK 2.1; MPAKTUIECKUX PaboT, IKC-
IIK 3.2; TIK 3.3 KypCcHsl B MEXaHHUYECKUE
MaCTEpPCKHE
Paznen 2 Ctpoenne u cBO¥-
CTBA MATEpPHAJIOB
VYcrHbIit onpoc, TecT,
1 Tema 2.1 CtpoeHnue u cBoiicTBa OLICHKA pe3yJIbTaTOB
METAJIJIOB U CIIJIABOB BBITIOJTHEHUSI TPaKTHUYe-
CKHUX paboT
VYcrHbIit onpoc, TecT,
2 Tema 2.2 IlpomsBoacTBo uep- OLICHKA pe3yJIbTaTOB
HBIX ¥ [IBETHBIX METAJLJIOB BBITNIOJTHEHUSI TPaKTUYe-
OK 01; OK 02; OK 09 -3/ "~ pador
IK 1.1; TIK 1.2; CTHBIN OTIpPOC, TECT,
K 13- TIK 2.1- OIICHKA PEe3yJIbTaTOB
3 Tema 2.3 OcHOBBI TeOpuu g ’ BBITIOJTHCHHSI TIPAKTHUIE-
CILJIaBOB MK 2.2, 11K 3.1 CKuX paboT. BrimonHenue
IK 3.2; TIK 3.3 i
WHAUBHUAYAIBHOTO 3a/a-
HUSL.
VYcrHbIit onpoc, TecT,
OIICHKA Pe3yJIbTaTOB
4 Tema 2.4 CrutaBel Ha OCHOBE BBITIOJTHEHUS TTPaKTHYe-

KEc3a

CKuX paboT. Brimonxenue
WHMBUIYaJIBHOTO 3a/a-
Hus. Jlenosas urpa.




Pasznen 3 KoncTpykumnonubie
martepuaJbl. Tepmuyeckas
o0padoTka

Tema 3.1 JlerupoBaHHbIE CTaNIH
U CIUIAaBBI C 0COOBIMU CBOIi-
CTBaMU

Tema 3.2 1IBeTHBIC METAILIBL U
CILJIaBBI

Tema 3.3 Tepmuueckast oOpa-
0O0TKa ¥ TTOBEPXHOCTHOE
YIIPOYHEHUE CIIJIABOB

Tema 3.4 Hemeramunueckue
MaTepHaIbI

Tema 3.5 Cranu u cruiaBsl ¢
0COOBIMHU (PU3UIECKUMHU CBOM-
CTBaMu

OK 01; OK 02; OK 09
K 1.1; [IK 1.2;
IIK 1.3; IIK 2.1;
IIK 2.2; [IK 3.1

IIK 3.2; I[IK 3.3

VYcTHBIM onpoc, TecT,
OLICHKA pe3yJIbTaToOB
BBITIOJTHCHU A
npakTUYecKux pador. Pe-
MEHUEC CUTYallTUOHHBIX 3a-
Jau.

VYcTHBIM onpoc, TeCT,
OLICHKA pe3yJIbTaTOB
BBITIOJTHCHU A
pakTUYecKux pador. Pe-
MICHUEC CUTYyallTUOHHBIX 3a-
Jau.

VYcTHBIM onpoc, TeCT,
OIICHKA PE3yJIbTAaTOB
BBIITOJTHCHUSL
npakTUYecKux pador. Pe-
MEHUEC CUTYallTUOHHBIX 3a-
nay. Jlenosas urpa. Posne-
Bas Urpa.

VYcrHbIil onpoc, TecT,
OLIEHKA Pe3yJIbTaTOB
BBITIOJTHEHH S JTAOOPATOPHO-
NPaKTUYECKUX paboT

VYcTHBIM onpoc, TeCT,
OLICHKA pe3yJIbTaTOB
BBITIOJTHCHU A
MPaKTUYECKUX padboT




2. 3a4eTHO-3K3aMeHAIIMOHHbIE MATEPHUAJIbI

2.1 IlepeyeHb 1eJIOBBIX U POJIEBBIX UIP
®enepalibHOE TOCYAApCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«benropoickuii rocy1apCTBEHHBIN arpapHbiil yHuBepcuteT uM. B.S.I'oprHay

JesioBas urpa

10 AUCIHUIIJIIMHE MartepuajioBeJicHUE
(HaMMeHOBaHKE AUCIUILIIHBI )

1 Tema (mpob6saema) J[narpamma COCTOSIHUS <«GKETI€30-1IEMEHTUT

2 Konnenuusi urpbl Kaxplii CTy€HT MmojlydyaeT KapToOuKy ¢ Huppamu, yKa3bIBAIOIIMMHU IIPO-
LIEHTHOE cozaepxkanue yriepona. Hanpumep: 0,1%; 0,2%; 0,7% ....... 4,8%. Jlanee cryaeHTam npejaJiara-
eTcs 3apUCOBATh HA MaMATh AUArpaMMy COCTOSIHHS «OKelle30 — IIeMEHTHT (KapOuJl jkemes3a)», HAaHeCTH Ha
Hee CIUIaB, COOTBETCTBYIOIIMI COAEPKAHUIO YIIIEpOJa U MOCTPOUTh KPUBYIO OXJIAXIEHHUS ATOTO CIUIaBa
C MpUMeHeHueM Mpasuia (a3. Onucars Bce MPOUCXOIAIINE C TaHHBIM CIIJIABOM IPEBPALICHHUS.

3areM CTYJEHTbl CaMOCTOSITENIbHO JAEATCA Ha KOMaHABL: JOBTEKTOUIHBIE CTAIM, 3a3BTEKTOM]I-
HBIE CTaJIH, JOIBTEKTUYECKUE UYTYHBI, 3a9BTEKTUUYECKHE UYTYHbl. B Kak/10i1 KOMaH]le Ha3HA4YaeTCs IKC-
HepT, B 3aJa4d KOTOPOrO BXOJIUT NPOBEPUTH 33JaHUE, BBINOJHEHHOE CTYACHTAMH M OLEHHUTH €ro.
OneHky 3KcnepTaM BBICTABIIET MpenojaBaTelib. B 3T0 BpeMs ocTaBIIMECS YIEHBI KOMaHAbl MOJy4YaroT
3aJJaHHe ONUCATh U IPOUIUIIOCTPUPOBATH IPEBPALICHUS:

- B IO3BTEKTOUJHOW CTaJIM IIPH HArPEBE;

- B 3a9BTEKTOUIHOH CTaIM IIPU HArpeBe;

- B IO3BTEKTOUHOW CTAJIA TP MEIUIEHHOM OXJIAXKIEHUU;
- B 329BTEKTOUHOHN CTaIM IPU MEIJICHHOM OXJIaKACHUU.

Kaxnoit komanzae Boiaercst popmar Al, mapkepsl U 30 MUHYT BpEMEHH, TOCIE YETO 3aCTyIIH-
BAIOTCS OTBETHI KAXKI0W KOMaH/IbI.

3 Oxunaemplii (¢) pe3yabrart (bl) [lonnManue npeBpalieHU, TPOUCXOMAIINX B CTAIAX U Oe-
JBIX YyTYHaX B paBHOBECHOM COCTOSIHUU. Pa3BUTHE MPE3eHTAIMOHHBIX CIIOCOOHOCTEH. YMeHue paboTarh
B KOMaHJI€.

1 Tema (npobaema) Teopus TepMuyecKoit 00padOTKH

2 KoHuenuusi Mrpol

M3yuuB amarpaMMy H30T€PMUYECKOTO MPEBPALICHUS MEPEOXJIAKIECHHOTO ayCTEHUTA CTYACHTHI
NeNATCS Ha TPU KOMaH Ibl.

Kaxxmoii komaH/ie HEOOXOUMO, UCIONIBb3YS PA3IMYHbIC MPUEMBbI: CPAaBHEHUS, aHAIOTHH, aJlIero-
pUH U T.JI. B HETPAJUIIMOHHON dopMe pacckazaTh O MEPIUTHOM, MAPTEHCUTHOM U OCHHUTHOM mpeBpa-
HICHUSX.

3 Oxugaembiii (e¢) pesyabtat (bI) [loHMMaHNe NpeBpalieHUH, TPOUCXOIAUX TP U30TEPMHU-
YEeCKOM paclnaje MepeoxXJaKICHHOTO ayCTeHUTA. Pa3BuTHe Npe3eHTallMOHHBIX CHOCOOHOCTEH. YMeHue
paboTaTh B KOMaH/IE.



1 Tema (mpo6sema) KoHTposnb KauecTBa U3eNUi OCIIE TEPMUUECKOH 00paboTKH

2 Konuenuus urpbl CTyZeHTH noiydaioT ¢ororpaduio 1epeKTHOH MHKPOCTPYKTYpPBI paspe-
3aHHYIO IPOM3BOJIFHO Ha JBe 4acTH. WX 3amada HallTH BTOPYIO MOJOBUHY (oTorpaduu u o0pa3oBaTh
MUHH-KOMaH bl U3 JBYX YEJIOBEK.

Kaxnas xoMaHna JODKHA ONpPEAETUTh BUA NE(PEKTHOW CTPYKTYPHI M HPEATIOXKUTh MyTh €€ HUC-
npasieHus. [Ipu 3ToM moapoOHO omucaTh MPOLECCH, MPOUCXOAIINE C METAIIOM HPU UCHPABICHUU
JTAHHOTO AcdeKTa.

3 Oxkupaemblii (e) pe3yabrart (b1) [IproOpeTeHNe MPAKTUYECKUX HABBIKOB TIO OMPEIEICHUIO
BUJIOB J€(DEKTOB TOCiIEe TepMUUECKOH 00paboTku. Pa3BuTue mpe3eHTallMOHHBIX CIIOCOOHOCTEH. YMeHue
paboTaTh B KOMaH/E.

denepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEXKICHHE
BBICIIETO OOpa30BaHUS
«benaropockuil rocy1apCTBEHHBIN arpapHbIi yHuBepcuteT uMm.B.S.I oprHa»

PosieBasi urpa

IO JUCIHHMITIIMHE MartepuajioBeIcHIE
(HaHMeHOBaHHE IUCIUILIIHBI)

1 Tema (nmpo6Jema) TexHOIOTUS TEPMHUECKON 00PaOOTKH

2 Konuenuusi urpsl CTyAeHTHI ACNATCS Ha JABE KOMaHAbl. B Kaxaoi U3 KOMaH]l Ha3HAa4yaeTcs
TEXHOJIOT, Ha4YaJbHUK TEPMHUYECKOTO Y4YacTKa, MacTep W TepMHUCTHI. [IpemomaBarens BBIJACT CMEHHOE
3aJlaHue Ha TEPMHUUYECKYI0 00paboTKy neraneit. [Ipu 3ToM HEOOXOIMMO pacpeaeNuTh U BBITOIHUTH 3a-
JaHWE TI0 TEPMUUYECKONU 00pabOTKe MPEITOKEHHBIX JICTaNICH.

3 Posn:

- TEXHOJIOT

- Ha4aJbHUK TEPMHUUYECKOTO YIaCTKa;
- MacTep;

- TEPMUCTHI.

4 Oxunaemblii (e) pesyabTaT (b1) [IproOpeTeHre MPaKTUUECKUX HABBIKOB MO HAa3HAYEHUIO U
MPOBEICHUIO TepMHuUYeckor 00paboTku. IIpumepuTs Ha cebs MPOU3BOJACTBEHHBIE «POJIN». Y MEHUE pado-
TaTh B KOMaHJIE.

CocrtaBuTenb Munacsg A.T.
(ToAmnucs)

« » 20 1.

Kpurepun oneHku:

- OLIEHKA «OTJIMYHO» BBICTABJISIETCS] KOMaH/ie CTY/IEHTOB, €CJIM BCE CTYICHTHI CIIPABUJINCH C
MOCTaBJICHHOU Sa[[aqeﬁ. OTBeTHI HA IIOCTABICHHLIE BOIIPOCHI NPaBUJIbHBI U MTPC3CHTAIUN OPUTHHAJIbHBI.
[TpoxpeMoHCcTpHpOBaHa cllakeHHas! pab0oTa KOMaH/IbI.



- OLICHKA «XOPOILIO0» BHICTABJISIETCSI KOMaH/e CTYyAeHTOB, ecn 80% CTyJIEeHTOB CIIPaBHIUCH C
IIOCTaBJIEHHOW 3anadeil. OTBEThl Ha IOCTABIEHHBIE BONPOCH MpaBUiIbHBL. OKa3aHa MOMOLIb KOMAaH[bI
CTYZICHTaM, He CIIPaBUBILUMCS CO CBOMM 3aJJaHHEM.

- OlleHKAa «yAOBJIETBOPHUTEIbHO» BBICTABJISIETCH KOMAaHJe CTYAeHTOB, 60% cTyleHTOB clpa-
BIJIMCh C TIOCTaBJICHHOM 3ajadei. JlOmyleHbl HECYIIECTBEHHbIE OLIIMOKM B OTBETAaX Ha IOCTaBJICHHBIE
Bonpockl. Oka3aHa MOMOIIL KOMaH bl CTyICHTaM, HE CIIPaBUBLIMMCSI CO CBOMM 3a/laHUEM.

- OLIEHKA «HeYA0BJIeTBOPUTEIbHO» BHICTABJIsIETCA KOMaH/le CTYJeHTOB, €ClI 33JaHie HE TO-
HSTO, €CTh CYIIECTBEHHBIE OIIMOKHU B IOTHYECKOM PacCyKICHUH.

2.2 Keiic (cMHTyanMOHHBIX) 3a/1a4
®enepalibHOE TOCYAapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«benropockuii rocy1apCTBEHHbIN arpapHblil yHuBepcuteT uM.B.S.I"opunHay

Keiic (cutyaunonnas)-3agaua

10 AUCHUIIJIIMHE MartepuajioBeJicHUE
(HaMMeHOBaHKE AUCIUTLIIHBI )

3ananuqa:

1. ITpu npoBeAeHUN MaKPOCTPYKTYPHOTO aHAIN3a CBAPHOTO IIIBA CTAJILHOW JIeTanu ObLIN OOHApY-
KEHBI TPEIIMHBI B 30HE TEPMUYECKOTO BIUSAHUA. UTO SIBUIOCH OCHOBHOW NMpUUYMHON MX nosBieHusa? Ka-
KHE MEepbl HEOOXOAMMO TIPEAYCMOTPETH, UTOOBI N30€KATh MOSBICHUE TPEIIHH?

2. B ciuTke JerMpoBaHHOM cTanu oOHapykeHa JuKBaius. Kakyio HE0OX0IMMO MpeaycMOTpeTh
00paboOTKy JJIsl €€ yCTpaHCHHUsI?

3. Ilpu u3mepeHnn TBEpAOCTH N0 bpuHemIo HHAEHTOP (LIAapUK) MONaJl B paHee MOJIYYEHHBIN OTIIe-
yaTok. Kak 3To oTpa3uTCs Ha MOKa3aHUsAX TBEPIOCTU?

4. Ilpu npoBeeHNH 3aKaJKU BaJloB U3 cTaimu 40 ObLTH MOJIyYeHbl CTPYKTYPBL: IEPBOTO - (PEeppurT,
MApTEHCUT U ayCTEHUT OCTATOYHBIN, BTOPOTO - MAPTEHCHUT U ayCTEHUT OCTaTOouHbIA. Kakoil u3 BajoB 3a-
KaJIeH MIPaBUIILHO U OyJeT UMETh 00Jiee BEICOKME 3HAUCHHS TBEPIOCTH ?

5. Ilocne nmpaBWIBLHO MPOBECHHOM 3aKaJKU M MOCIEIYIONIET0 OTIyCKa MpyXUHA U3 cTainu 60 nMme-
Jla TBEPJOCTH BBIIIE HOPMBI, UTO TPUBENIO K ee paspymieHuto. Ha kakoM 3tamne TepMuueckoi 00paboTku
ObL1a HapylIeHa TEXHOJIOTus?

6. Ilociie npaBUIIBHO NMPOBEIEHHOM 3aKaJIKU U MOCIEAYIOIIEro OTIycKa Npy>XKUHa U3 ctanu 60 nme-
J1a TBEPAOCTh HUKE HOPMBI, YTO IIPUBEIIO K MOTEpe ee YNpyrux cBoiicTB. Ha kakom stame TepMuuecKoit
00paboTku ObuTa HapylieHa TexHoJIorus? Kak 3To MOXHO UCTIpaBUThH?

7. Inamku w3 cranu Y9 3akanenst. Onna ot temneparypst 780°C, apyras ot 890°C. Kakoii u3 nn-
CTPYMEHTOB 3aKaJIeH MPaBUIILHO U OyJIET UMETh 00Jiee BHICOKYIO TBEPIOCTh?

8. B mponecce npokaTku aucta u3 ctaiau 08HO mpou3onuio ero ynpoyHeHHE, YTO BBI3BAJIO MOBBI-
IICHHBIA W3HOC MHCTpyMeHTa. Kakyio HeoOXOauMO MpeayCcMOTPETh TePMUUECKYI0 00pabOTKy sl CHA-
THs HaKjena?

9. Ilocne 3akanku cranu 35 Obula MOJy4YeHa CTPYKTypa MapTEHCUTa ayCTEHUTa OCTaTOYHOTO U
dbepputa. Kakyro ommoOKy TOMyCTHII TEXHOJIOT MPY HA3HAYCHUH PEXUMa TEPMHUIECKON 00paboTKu?

10. ITocne 3akanku ctanu Y 10A B ee CTpyKType OTCYTCTBOBAJI LIEMEHTUT BTOPUYHBIH, YTO IIPHUBE-
JI0 K TIOHMKEHHOMY 3HaueHuIo TBepAocTH. Kakyro ommbKy JOMmyCTHII TEXHOJIOT MTPH Ha3HAUYEHUHU PeKuMa
TEepPMUYECKOH 00paboTKu?

11. IIpu npoBeACHUY 3aKaJIKH MPYKUH U3 CTATH 85 OBUIN MOTYYEHBI CTPYKTYPBI: TIEPBOM - MapTEH-
CUT U ayCTEHUT OCTaTOYHBIN, BTOPOH - IEMEHTUT BTOPUYHBINA, MAPTEHCUT U ayCTEHUT ocTaTo4YHbIN. Ka-
Kasl U3 MPY>KUH 3aKajieHa MPaBUIIbHO U OyJeT UMETh OoJiee BHICOKHE 3HAUEHUS TBEPAOCTH?



12. lns Bana u3 cranu 45 Obula Ha3HAYeHA OKOHYATENbHAs TepMUUYecKas oOpaboTKa — 3aKajika U
HU3KUHI OTITycK. B pesynbraTe Obla moydeHa CTpYKTypa MapTEHCHTA OTITYIIEHHOTO, YTO BIIOCJICACTBUU
MpHUBEJIO K ero nosiomke. Kakyro ommOKy AOMYyCTHST TEXHOJIOT MPH Ha3HAUYEHUU peXUMa TePMUYECKOU
00paboTku?

13. st Bama u3 cranu 35 ObUla Ha3HAYeHA OKOHYATENbHAs TepMUUYecKkas oOpaboTKa — 3aKajika U
cpeaHuil oTmyck. B pesynbrare ObU1a mosyueHa CTpYKTypa TPOOCTUTA OTIYIIEHHOTO, YTO BIIOCIEICTBUU
MpHUBEJIO K ero nosiomke. Kakyro ommOKy AOMYyCTHST TEXHOJIOT MPH Ha3HAUYEHUU peXUMa TePMUYECKOU
00paboTku?

14. JIns uHCTpyMEeHTA U3 cTaiy Y7 ObliIa Ha3HAYeHA OKOHYATENIbHAs TepMHUYecKas 00padoTka — 3a-
KaJIKa ¥ BBICOKUHU OTIyCK. B pesynprare Oblia MOJydeHa CTPyKTypa cOpOUTa OTIYIEHHOTO, YTO BIIO-
CJIEICTBUU MPUBEIIO K MOTEPE €ro pexyIux cBoicTB. Kakyro ommoKy 10MyCcTHI TEXHOJIOT NPU Ha3Haye-
HUU pEKHUMa TePMUUYECKONH 00paboTKN?

15.Bam HEoOX0AMMO M3MEPUTH TBEPJIOCTh B TOHKOM TOBEPXHOCTHOM ciioe JeTanu. Kakum mero-
JIOM ompefesieHus TBepaocTy Brl Bocnonb3yerech: bpunems, Poksemia nnu Bukkepca?

16. Ilpu HarpeBe cranu mepes TepMUUECKO 00pabOTKOM B CTPYKType OBLII0O OOHAPYKEHO OKHCIIe-
HUE I10 rpaHuIaM 3epeH. Kak Ha3pIBaeTcs 3TOT Ae()EeKT U MOKHO JIM €T0 UCTIPABUThH?

17. 1151 ycTpaHEHUSs IMKBAIMU CIIMTKH JISTHPOBAHHOW cTaiu moasepraroT nuddy3nonHomy (romo-
reHU3alMOHHOMY) OTKMTY HpH Temmnepatypax 950-1050°C B Teuenue 20-25 yacos. Harpes 10 Takux Bbl-
COKHMX TeMIIepaTyp MPUBOAUT K HEXeJlaTeIbHOMY pOCTy 3epHa. [Ipennoxure cnocod ycTpaHeHUs TaKOTO
nedexra.

18. B pe3ynbrare 00paboTKH pe3aHneM Ha METALIOPEKYIIMX CTAaHKaX B TOTOBOW JI€TaIl BOSHUKIIH
BHYTPEHHHUE HaNpsHKEHUS, KOTOPhIe MOTYT IIPUBECTU K KOPOOJIeHHIO U nedopmanuu Aetanu. Kakum cro-
cO0OM MO>XHO CHSITh BO3HUKIINE BHYTPEHHUE HANPSKEHUs ?

19.B pe3ynbTare NOJHOro OTXKHUra cTanu Y12 Bo3HHMKIIA JeeKTHasE CTPYKTypa — MOTPaHUYHOE BbI-
JieJieHne LIeMeHTUTa BTopuyHoro. Kakyio ommOKy JTOMyCTHI TEXHOJIOT MpU Ha3HAUYEHUU peXUMa TepMU-
yeckoit 00paboTku? [Ipemnoxure cnocod ycTpaHeHUs JaHHOTO AedeKTa.

20. Ins ycTpaHeHUsI KPYIHO3EPHUCTON CTPYKTYpPHI, MOTYYEHHON MPH JUTHE, MPOKATKE, KOBKE WIIU
IITaMIIOBKE NMPUMEHSAIOT OTXKHUT 2 poja Ha Menkoe 3epHo. [Ipennoxure 6onee SJKOHOMHUUHYIO TEpMUYE-
CKYI0 00paboTKYy.

21.0OxoHYaTeNbHON TEpMUUECKO 00pabOTKOM OBICTPOPEKYIMX CTAJICH SABISIETCS 3aKallka U TPeX-
KpaTHBINA OTIYCK C LENbI0 MPEeBpaLIeHHUs ayCTeHNUTa ocTaTouHoro. [Ipenioxure cnocod cokpamieHus Ko-
JIMYECTBA OTITYCKOB.

22. IIpn xumuko-Tepmudeckoir oopadotke (XTO) mpoucxoasat 3 sneMeHTapHBIX Ipolecca — JUC-
conanuy, aacopormu u auddysun. Kakoit U3 3TuX nporeccoB npoTekaeT MeAJICHHEE APYTuX U onpesie-
JgeT ckopocTh npoTekanuss XTO?

23. OCHOBHOI MPUYMHOHN BBIXO/A M3 CTPOS MOALIMITHUKOB KAau€HUs SIBIISICTCS KOHTAKTHAas yCTa-
JIOCTh METajula, MPOSBIAIOIIASACA B BBIKPAIIMBAHWN YaCTHI[ M OTCIAMBAaHUHM TOHKHX IICHOK ¢ pabouux
nosepxHocTed. M3 kakux crajieil U3roTaBlIMBaOT NOAIIMIHUKY KaueHus? IIpuBennre npumepsl Mapok U
OKOHYATEJIbHYIO TEPMUYECKYIO 00padOTKY.

24.11pu U3rOTOBJICHUU 00OPYI0BaHMS MUIIEBOM MPOMBIIIICHHOCTH U NepepadaThIBAIOLINX ITPOU3-
BOJICTB HEOOXOAMMO HCKIIIOYUTH MOMAJaHusl MPOAYKTOB KOPPO3UH B MPOAYKTHI nmuTaHus. Kakue cranu
MO>KHO MPUMEHSTH JUIsI U3TOTOBIICHHS TaHHOTO oO0opyaoBaHus. [IpuBenute mpuMepbl MapoK U OKOHYA-
TETBHYIO TEPMUYECKYIO 00pabOTKYy.

25. B mporiecce X0JI0AHOM MmiIacTUYecKoi AedopMariy MpOUCXOAUT BHITATUBAHUE 3€PEH B HAIIPaB-
JICHUM TPUIIOKEHHS Harpy3Ku, 4TO NMPUBOJAUT K YIPOUYHEHHUIO MeTaa, T.e Hakieny. [Ipennoxute cmo-
co0 ycTpaHEeHHsI HaKJIeTa.

2.3 TecToBBICE 3a1aHUA

Tema: CTpykTypa MaTepuania



Koopaunarmmmonnoe uncino OLK kpucTamanyeckoil pemeTkyu paBHo. ..

o +§;

e 6

o 12;

o 4
BemecTBa ¢ CBA3BIO (-IMH) MOTYT 00pPa30BBIBATh MOJICKYJSIPHYIO KPUCTALTUYECKYIO PEIICTKY,
c CBSI3BIO (-SIMHU) - HEMOJIEKYJISIPHYIO.

e + KOBAJICHTHOM; HIOHHOM ¥ METAJNIMYECKOM;

e METaJUIMYECKOM; HOHHOM 1 KOBaJICHTHOM;

® HOHHOM; KOBaJICHTHOM U METAIIMYECKOM;

® HOHHOW M KOBAJECHTHOM, METAIITNYSCKOI.

JlunelHpIMU 1e(heKTaMHi KPUCTAJUIMYECKOTO CTPOCHUS SIBIISIOTC ...
+IUCIIOKALIUH;
BaKaHCUU;
IpaHULbI 3€PEH;
TPEILUHBI.
OCHOBHOE OTIIMYNE KPUCTAUTUUECKONU CTPYKTYPHI OT aMOP(HOM 3aKIII0YaETCA B ...
® aHU30TPONHUU CBOMCTB aMOP(HBIX MaTEPUAJIOB,;
e -+ HaJIMYMM B KPUCTAJIAX JAIBHETO MOPSIIKA B PACIIOIOKEHUH JIEMEHTOB CTPYKTYPBI;
® MEHEE yIOPAIOYCHHOM PACIIOJIOKEHUU HIEMEHTOB B KPUCTAJUIMYECKUX CTPYKTYpax;
® TOM, YTO KPUCTAJUTMYECKHE TEJIa BCETAa UMEIOT MPaBHIIbHYIO BHELIHIO (GopMy.
CBoiicTBO, 3aKIIIOYAOIIEECs B CIOCOOHOCTHU BEILIECTBA CYIIECTBOBATh B Pa3IMUHBIX KPUCTAIUIMYECKUX
MOJIU(UKAIMAX, HA3BIBACTCA ...
® u30MepHuei
® AHU30TPONHUEHN
e + noaumoppuzmMom
*  U30MOPPU3IMOM
XapakTepHucTUKa KpUCTANINYECKON PELLIETKH, ONIPEAETAIONIas YNCIIO YacTULl (ATOMOB, MOJIEKYJI WJIM HOHOB),
HaXOJAIIMXCS Ha HANMEHBIIEM PAaBHOM PAaCCTOSHUM OT JaHHOW YACTHIBI, HA3bIBAETCH ...
e  K03h(HUIMEHTOM KOMIAKTHOCTH
MIEPUOJOM PEIIETKU
MHJEKCOM INIOCKOCTH
+ KOOpAMHALIMOHHBIM YUCJIOM
JU1s1 BEIIECTB ¢ METAUINYECKON KPUCTAJUIMYECKOM PELIETKON XapaKTEPHHI ...
VOHHBIN TUII XUMHYECKOM CBSI3H, BBICOKAsSI IJIOTHOCTD
XPYIIKOCTb, BBICOKHE TEMIIEPATyPhI IUIABJICHUS
+ MJIaCTUYHOCTH, BBICOKAs 3JIEKTPOIIPOBOAHOCTD
® HHM3Kas TEIUIONPOBOJHOCTD, BBICOKAS MIACTUYHOCTH
ToueunbiMu fedeKTaMU KPUCTATUINYECKOM PEIIETKHU SBISIOTCS ...
® TpaHUIBI 3€pEeH, 1e(EKThl YIIaKOBKU
® TIOpBI, TPEUIUHBI
® KpacBble U BUHTOBBIE IUCIOKAIIUU
e BAaKAHCHH, MEKY3€IbHBIC ATOMBI
Hedekr, nmpeacraBisiomuii cod6oil HCKaKeHHe KPUCTATMYECKON PEIeTKH B0 Kpasi JINITHEH TOoTy-
IJIOCKOCTH Ha3bIBACTCA. . ...
BaKaHCHEU
MaJIOyTJIOBOM IpaHULIeH
ne(hEeKTOM YITaKOBKH
e +KpaeBoOil JecioKaluen
Jlis BemecTBa ¢ METANINYECKON KPUCTAJUIMYECKOU PELIETKON XaPaKTEPHHBI. . ..



XpynKOCTb, BEICOKHE TEMIIEPATYPHhI IJIABJICHUS
W OHHBIN THI XUMHYECKOU CBSI3U, BBICOKAS IMJIOTHOCTHIO
+Il1acTUYHOCTB, BBICOKAs JIEKTPOIPOBOTHOCTh
Hu3kas TemnnonpoBOgHOCTb, BBICOKAS JTACTUYHOCTh
AHu3zoTpormnueit cBoiicTB 001a1a10T ...
e amMop¢HBIE MaTepHUaIIbI
e +MOHOKPHCTAJJbI
® [OJMKPUCTATMYECKUE BEILIECTBA
e (eppoMarHeTuku
XapakTepHoit 0COOCHHOCTHIO KPUCTAIUTMUECKUX BEIIECTB SBISETCH. ..
e Bricokas 35eKTponpoBOIHOCTh
e OTCyTCTBHE MOCTOSIHHON TeMIIepaTyphI IJIaBICHUS (KPUCTAILTH3AINH )
e IInacTuyHOCTH, KOBKOCTh
e +Hanuuue ganbHero nopsjka B pacroiaoKeHUH YaCTHUIL
KoopanHaimonHoe 41cio KpucTauIMdecKO peleTKy, AIEMEHTapHas sYeiKa KOTOPOU MpeIcTaBiIeHa Ha
PHUCYHKE, COCTABIISIET ...

12
+8

Jl1st aMop(hHOTO COCTOSIHUS BEIIECTBA XapakTepHa (-HO) ...
® HaJUYHe MOCTOSHHON TEMIEPATYPhl KPUCTALTU3 AN
®  BBICOKAs AJIEKTPONPOBOAHOCTD
e +OTCYTCTBUE JAJIIBLHETO MOPSAJIKA B PACIIOIO0KEHUH YACTHUI]
® AHU3O0TPOIMS CBOMCTB
['panuipl 3epeH OTHOCATCSI K nedeKTaM KPUCTAUTMYECKON PEIIeTKH
e ToueyHbIM
e +[loBepXHOCTHBIM
o JlmHeiHBIM
OOBEMHBIM
[Tpu noBeIIEHNH TEMITEpATyphl PABHOBECHASI KOHIICHTPAIIUS BAKAHCHH. . .
H3meHseTCI HEMOHOTOHHO
YMenbmaercs
He mensercs
+¥YBenmumuuBaeTcs

Tema: IlnacTuueckas aepopmanmsi ¥ MeXaHUYeCKHE CBOHCTBA METAJJIOB
3aBUCHMOCTh MEXaHUYECKUX CBOMCTB METaJlIa OT CTENEHU AedOpMaIi UMEET B ...

+ -

Ty

KC 5




oy O

Ta.

Oy

KC KC

Ha npusenennom rpadurike 3aBUCUMOCTH Tpejieia TEKYYECTH OT OT IUIOTHOCTH JAUCIOKAIMM p y4acToK 2
COOTBETCTBYET IIPOYHOCTH. . .

o.4;

L -

p
TEXHUYECKU YHCTBIX METAIJIOB;

YIPOUYHEHHBIX METAJIJIOB;
+ «yCOBY;
® TEOPETUYECKOM.
Ha pucyHke nokaszana cxema usmMepeHust TBEPAOCTH 110 METOAY ...

[ P Jﬁ'.ﬂ *P.
|

' (

7277787

e bpunenns;

e + PokBeia;
e Buxkkepca;

e Illopa.

WNHIeHTOpOM IpU U3MEPEHNH TBEPAOCTH 110 METOAY bpHHENIs Ciy X uT ...
e + CTaJbHOM LIAPUK;
e aJMa3Has NUpPaMHIA;
® aJIMa3HbIA KOHYC;
® CTAJIbHOM KOHYC.
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[Iporuecc MOBBIIEHHS CTPYKTYPHOT'O COBEPILICHCTBA METaslIa, 1€(OPMUPOBAHHOTO B XOJIOJHOM COCTOSIHUH, B
pe3yJbTaTe YMEHBIICHUS TUIOTHOCTH JE(EKTOB KPUCTAIUIMYECKOTO CTPOCHHUS (TOYECUHBIX, JTUHEWHBIX, I10-
BEPXHOCTHBIX, 00HEMHBIX ) HA3bIBACTCA ...

e -+ BO3BpPATOM;

® HaKJENOM;

® OTIBIXOM;

® PEKpUCTAIUIM3ALUCH.
[Ipouecc popmupoBanus cy03epeH, pa3/IeIeHHbIX MaJOyTJI0BBIMU TPaHUIIAMHU, B ITpoliecce Harpena jaedop-
MHPOBAHHOT'O METAJIA HA3bIBAETCH. ..

® HaKJIENOM

e + MIOJIUrOHU3AIUECH

e BO3BpaToOM

® peKpuCTaUIM3aIen

Ha npuBenenHoln auarpamme pacTsKeHHUs TO4Ka B COOTBETCTBYET. ..

}

Hpeaeiy yupyroctu
paspylieHuro
Hpeaeiy TEKy4eCcTu

+ npeneny NpoyYHOCTH

Harpyaxa P, x2c (H)

—

o

T |
— —— -

[Tpu mpoBeneHny pekpucTaUIM3anuu 1e(HOPMUPOBAHHOTO METAIIIA TUIOTHOCTh AUCIIOKAIIMN B HEM. ..
He usMmensiercs

CHayasia yMEHbIIIAETCsl, TOTOM yBEJIUYUBACTCS
VYBennuuBaercs
+ YmMmensbiaercs
[Ipn Haksene B mporiecce X0JIOAHON MIaCTUYECKON AedOopMaIiK MPOUCXOIHT. . .
CHMXeHue MPOYHOCTH U YBEJIMYEHHE YAAPHOU BSI3KOCTH
YBenuyeHrue NpoYyHOCTH U yAAPHOU BA3KOCTH
+¥YBenuueHne NpoOYHOCTH, CHIKEHUE YAAPHOU BA3KOCTH
YMeHbllIeHre TPOYHOCTH U YJIApHOHN BSI3KOCTH
IloBbi1IEHTE MPOYHOCTU U YMCHBIICHUC TNIACTUYHOCTHU MCTAJlJIa B pE3YyJIbTATC HH3KOT€MHepaTypHOI>'I
IJIaCTUYECKOM ehopMaliiy Ha3bIBaeTCs
e +Haknenom
e VYiy4lnieHuem
e BosspaTtom
[Tonuronuzanuei
VYrpodHeHne MeTalijia B Ipoliecce MIacTHIeCKoi eopManun (HakiIen) OObSICHIETCS. . ..
XYUMHUYECKUMU MPEBPAIICHUSIMU B METaIJIE
O6pa3oBaHreM LIEMEHTHTA
+¥YBenuueHueMm vucia AepeKToB KpUCTATNINYECKOTO CTPOCHUS
YMeHnblieHreM ymciia AeeKToB KpUCTANINYECKOT0 CTPOCHUS

Ha pucynke Touka 1 cOOTBETCTBYET IPOYHOCTH ...
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® TCXHNYCCKHN YUCTHIX METAJIJIIOB
® «yCOB»

e +TeopeTnueckon

® YIIPOYHEHHBIX METAIIJIOB

o

XonoaHast macTudeckas aedopMaius - 3tTo aedopMaiis, KOTOPYIO MPOBOAAT MPU TEMIIEPAType ...

NEPIUTHOTO MTPEBPALICHUS
BBIILIE TEMIIEPATYPhl PEKPUCTAIIN3ALUN
HIKE€ KOMHAaTHOM TEMIIEPATyphl

+HIKE TeMIEepaTypsl PEKPUCTATUIU3AUN

CnocoOHOCTh MaTtcpHrajia CONpOTUBJIATHCA BHCAPCHUIO B €TI0 MOBECPXHOCTh TBEPAOIO TCJIA - MHACHTOPA -
Ha3bIBACTCA ...

+TBEPOAOCTHIO
H3HOCOCTONKOCTBIO
yIapHOU BA3KOCTBIO
BBIHOCITMBOCTBIO

NunenTopamu mpu U3MEpEHUH TBEPAOCTH TT0 MeToy PokBemna (mkanel A. B. C) ciyxar ...

CTaJIbHOM IIap U ajaMa3Has mupaMuia
CTaJIbHOM KOHYC M CTaJbHOM 1Iap
+ajiMa3HbIM KOHYC U CTaJIbHOM I1ap
anMa3Has mupamMuja U aliMa3Hblid KOHYC

Tema: Ilpouecc kpucramimzanuu U GpasoBbie NpeBpalieHus B cijiaBax. OCHOBHbIE THIIBI JHA-
rpaMM COCTOSTHUSI

MaxkcrMaibHasi pacCTBOPUMOCTh MEIU B cepedpe COCTaBIsET %.
‘c
2o ;\!f ——
[ L] S——...___.
w52°
208 N Ao ;;B:M "5:*] (] + 8
A Jr‘l | B3
o0 g | ¥ | Il e 92
— = == Lty
1 | S s Hees, e 72
AENEN IEA o 17
© o 20 30 42 50 B0 0 &0 90 Mo
Cu —— %y Ay

CaMOHpOI/IBBOHBHaﬂ Kpuctajajin3alnus CiijiaBa BO3MOXKHa B TOM CJIydac, €CJIA ...

+ cBoOoHas sHeprust [ m60ca TBepaoi (ha3bl MEHBIIE, YeEM KHUIKON
cBoOoHast sHeprust [ m06ca TBepoi (a3bl BhILIE, YeM KHUIKOH
BEJIMYMHBI CBOOOAHBIX AHEepruit 'mb60ca TBep1oif 1 )KuIKOM (ha3 paBHBI
BHYTPEHHSIS SHEPTUs TBEPJOH (a3bl BhILIE, YEM KHUIKOH

[Tpu 0Opa3oBaHUM TBEPIOTO PACTBOPA ...

+ coxpaHsieTcs KpUcTallInyeckas perieTka pacTBOPUTENS

BCE KOMIIOHEHTBI COXPAHSIOT CBOM KPUCTATNINYECKUE PEIIETKU

oOpa3zyeTcs HOBasi KpUCTAJUIMYECKask PelIeTKa, OTIMYAONIAscs OT PEIIeTOK KOMIIOHEHTOB
COXPAaHSETCS KPUCTAITMYECKAsl pElIeTKa paCTBOPEHHOTO BEIECTBA
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CaoiicTBa CMJIaBOB, KOMIIOHEHTHI KOTOPHIX HEOTPAHUYEHHO PACTBOPUMBI APYT B APYTe B TBEPIOM COCTO-
SITHUM, U3MEHSIOTCHL. . .

110 JINHEWHOMY 3aKOHY

M0 KPUBOJIMHEWHOM 3aBUCUMOCTHU B 0JIHO(A3HBIX 00J1aCTSX U M0 JIMHEHHOMY 3aKOHY B IByX(da3-
HBIX

CKa4K000pa3HO

+ 10 KPUBOJIMHEMHON 3aBUCUMOCTH

TO‘IKa, COOTBCTCTBYIOIIIAad HaA4Ya 1y paBHOBCCHOﬁ KpuUCTaJllIM3allkiM CIlJIaBa, JIC)KHUT HaA JIMHUMH ...

3BTEKTOUIHOI'O IIPEBPALIECHUSA
3BTEKTUYECKOTI'O IPEBPAILIEHUS
+IIUKBUYC

Conupnyc

Bropuunsnii nementut (FesCr) kpucrammusyercs us...

[lepnauta
®epputa
Kunxoro crmiasa
+AycTeHnura

Cornacho npasmity KypHakoBa TBEpIOCTb U AJIEKTPOCOMPOTHUBIIEHUE CIJIABOB, TUarpaMMa COCTOSIHUS
KOTOPBIX IPUBEACHA HIXKE, ...

t°C
A b
A+EN [ 4.8 + K
| I
|
A.B.+Ber, 3 B+ Der
3, e
BENERAE +|
@
¥ ¥
| |
] l
0 B, AB, Ba—eB % 100

+ U3MEHSIOTCA HEMOHOTOHHO, IOCTUTas MaKCUMyMa B TOUKE, OTBedarole coctaBy AmBn
HU3MCHAKOTCA HEMOHOTOHHO, JOCTUI'as MI/IHI/IMyMa B TOYKC, OTBeanOHIeﬁ COCTaBy AmBn
MOHOTOHHO BO3pacTaroT IIPU yBEIUYCHUH COAEPKAHNS KOMIIOHEHTa B

M3MEHSIOTCS IPOU3BOJIBHBIM 00pa30M B 3aBUCHMOCTH OT IPUPOBI KOMIIOHEHTOB A 1 B

DBTEKTHYECKOE MPEBpAIEHUE — ITO MPOIIECC ...

+ 00pa3oBaHUsl MEXaHUYECKOW CMECH JIBYX UJIU OoJjiee BUOB KPUCTANIOB, OJJHOBPEMEHHO KpH-
CTAJUTU3YIOLIUXCS U3 )KUIKOCTH

pacmajia mepechIeHHOT0 TBEP0ro pacTBopa ¢ 00pa3oBaHUEM JAUCIIEPCHBIX YACTHI] BTOPOU (ha3bl
pacmajia TBEpIOTO pacTBOpa ¢ 00pPa30BaHUEM CMECH JABYX TBEPIBIX (a3 OMpeAeIEHHOTO COCTaBa
KPUCTAJUITM3aLUU TBEPJOTO PACTBOPA ONMPEIEIEHHOT0 COCTAaBa 3a CYET PaHEEe BhIACIIUBILIECHCS
TBepAOH (hasbl M KUIKOM YaCTH CIIJIaBa OMPEIEICHHOTO COCTaBa

B cooTBeTCTBHY C MPUBEICHHON qUAarpaMMOi COCTOSTHUS, MAaKCUMAaJIbHAst PACTBOPHUMOCTh MEJIH B aJTiO-
MUHUU COCTABJISET MPUOTUZUTEITHHO %:

£C|

000Ny

33
0,5
+5,7
60

400 deecndinannni
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B cooTBercTBHU C MpUBEAEHHOM quarpaMmon ciuias, conepskantuii 80 % Pb u 20 % Sn, nmpu Temmnepary-
pe 200 °C umeer crenyromuii Gpa3zoBblii COCTAB:

el 2
o . |
c Pt [
el |
il el —~——Jfas'>‘*=.-:-"
r)f}lla,e. Isu;si
nyaEARNE
dih | %
it
] h !;

0 W0 20 I HF 51 &1 ™A AN on  amn

e DBTEKTHKA, KPUCTAJLIBI 0 TBEPJOTO PACTBOPA M BTOPUYHBIE KpUCTAIIBI 3 (ha3bl
e PacruiaB 1 KpUCTaILIBI 3 TBEPAOTO pacTBOpa
e + PacmuaB u KpUCTaJLIBI 0L TBEPJOTO pacTBOpa

e JIByXKOMIIOHCHTHBIN pacIuiaB
B cooTBercTBHM € IPUBEIEHHON AMarpaMMOM, IEPBUYHAS KPUCTAUIM3ALMs CIUIaBa, coaepaxamero 70 %

Cuu30% Ag.
MPOTEKAET B TeMnepaTypHoM uHTepBaiie  °C.

C
' I
-y e N e 810-779
\fw e 7 o 1084-962
Ap | L M e +1000-779

- {] Fo oy SHEEL

TR AL, e 1084-200
A 17 [ 1Y

CE Q0 X “@_i ;ﬁﬂ;\g 30 395 -:?0;

JIeHIpUTHOM JIMKBAMEl Ha3bIBAETCS IPOLIECC, TPH KOTOPOM IIOCJIE YCKOPEHHOI'O OXJIAKIACHUS CIIIaBa

[EHTPAIbHAS YaCTh....
e + 3epeH oka3bIBaeTCs 00OTAIICHHOM 00Jiee TYTrOIIaBKUM, a epudepuitHasi — JeTKOIUIaBKUM

KOMITIOHCHTOM

e 3epeH OKa3bIBaeTCs 00oraleHHoN OoJee IerKoIUIaBKUM, a nepudepuiiHas — TyroriaBKuM KOM-
MTOHEHTOM

e (CiuTtka umeeT 60JIee MEJIKOe 3epHO, YeM nepudepuitHas

e (Ciurtka umeeT 6osee KPYIMHOE 3epHO, YeM nepudepuiinas

Ha3Banue u cxema npeBpaiiieHre, MpoTEeKaloIero B CIIaBe «Meab-cepedpoy mpu Temneparype 779 C:

. |
1260 e
I :\*-—-. o sk e DOprekTuueckoe, K— Cu + 4g
AL~ :
400 : e DBTEKTOUIH K= o
A = OBTEKTOUIHOE , +8
o 30 ped 5] | o li_ e tOBTEeKTHYECKOE , K— o+
T &
) Sl AR T e DOprekTouaHoe, K- Cu + Ag
oL [
© o £0 30 &0 50 BQ PO &0 90 W0
Cu —— Y.y Ag

Hcnonb3ys mpaBuiio OTPE3KOB, MOXKHO OMPEIEIUTD ...
® YHCJIO CTENeHel cBOOObI CUCTEMBI B JAHHON TOYKE AUArPaMMBbI
e TeMmIepaTypHBI HHTEPBAJ CYLUIECTBOBAHUS JAHHOTO (Da30BOr0 COCTOSTHUS CIJIaBa



e COCTaB U KOJIMYECTBEHHOE COOTHOIIECHUE (ha3 B CIUIABE MIPH TaHHOU TeMIIepaType
CBolicTBa CIINTaBOB, KOMITIOHCHTBI KOTOPLIX HCOTPAHUYCHHO PACTBOPUMBI APYT B APYre B TBEPAOM COCTO-
SIHUW, U3MEHSAIOTCA. . ..

e +[lo KpUBOJIMHEHHOW 3aBUCUMOCTH

e [lo KpuBONMHEIHOW 3aBUCUMOCTH B OAHO(A3HBIX 00IACTSIX U T TMHEHHOMY 3aKOHY B IBYX(ha3-

HBIX

e (CxaukooOpa3HO

e [lo siMHEWHOMY 3aKOHY
Uwucno creneneil cBOOOIBI CTIaBOB cucTeMbl Pb — Sb npu sBTEeKkTHYEKOM TeMIiepaType paBHO. ...

[ ]
N = =

Tema: {lmarpamma '""xeJ1e30 - neMeHTUT'"

PactBopuMocTh yriepona B a-(peppure (1o macce) npu 727 °C cocraBiser %.
e +0,02
e 0,006
e 0,1
e (0,8
ITepexon xene3a u3 GeppOMarHUTHOTO B MAPAMAarHUTHOE COCTOSIHUE MPOUCXOANUT IIPU TEMIIEPAType ...
e + Kiopu
® JIMKBHUIYC
® couuayc
® COJBBYC

Jluanss AHJECF nuarpaMmsl «oKene30 - HEMEHTUT» — 3TO JIUHUS ...
® JIUKBU]TYC
® COJIbBYC
e -+ colluayc
® H3BTEKTOMJIHOTO MPEBPALLCHUS

Copep:xanue yriaeposa B Jeae0ypuTe COCTaBIsIeT %.
e +473
o 2,14
e 0,8
o 0,067

ITpu Temmneparype 1499°C B cucTeMe «Kenes3o - IEMEHTUT» MPOUCXOHNT ...
e + MEPUTEKTUYECKOE PEBpAICHHE
® SBTEKTHYECKOE MpeBpalleHne
e 00pa3zoBaHUE NEPBUYHOTO LIEMEHTUTA
e o0Opa3oBanue (pepputa
[Tpu Temneparype Hike 727 °C neneOypuT npencTaBiseT CoOo0i. ..
e (CwMmech AyCTCHUTA U ICMCHTHUTA
e XUMHMYECKOE COEIMHEHME XKee3a C yIrIepoaoM
e TBepablil pacTBOp BHEAPEHUS YIJIEPO/Ia B Y-Kee3e
e -+ CMech nepiauTa U HEMEHTUTA
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[leMeHTUT UMeeT KPUCTAJUTMUECKYIO PEIIETKY. ..
e + OpTOPOMOUYECKYIO
e OIK
e JTIK
e [‘ekcaroHagbHYIO MJIOTHOYITIAKOBAHHYIO

[Ipu remnepatype 727 °C B citaBax CUCTEMbI «KEJIE30-LIEMEHTUT) MPOTEKAET. ...

7z
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= 900 7
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® +IBTEKTOUIHOE IPEBPAIICHUE
® HBTEKTHYECKOE MPEBpALICHUE
e o0Opa3zoBaHue nenedypuTa
e 00pa3oBaHHE BTOPUYHOTO IIEMEHTHUTA
Jluaust SE nuarpaMmbl «KeI€30-IEMEHTUT»-ITO JIMHUS. ..

Fd
R 71
7 } ]
13007 —— e ” -/
\E’____ C'/ .
—AE C F
G _,/
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|

e
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=
=

Temmneparypa, *C
g »
= o
S &

5004
[IepauTHOTrO NpEBpaLLEHUS
+ PacTBOpHMOCTH yriiepoja B ayCTCHUTE
PactBopumocTu yriepona B peppute
OBTEKTHYECKOT O IIPEBPAILCHUS

@eppuUtT UMeeT KPUCTAUIMYECKYIO PELIETKY ...

'K

TETParoHajIbHYI0

+OLK

IeKCarOHaJIbHYIO IUIOTHOYIIAKOBAHHYIO

B untepBanie remmneparyp 727-1147 °C neneOyput npeacTasisieT COOOH. . .
e (CwMech (eppuTa ¥ IEMEHTUTA
e +(CMmech ayCTEHHUTA U IIEMEHTUTA
e TBepablil pacTBOp BHEAPEHUS YIIIEPO/Ia B a — KeEJe3€
e TBepablil pacTBOp BHEAPEHUS YIIIEPOIA B Y — KEJE3€
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[Ipy xOMHATHOM TemMIepaType paBHOBECHAsI CTPYKTYpa, yIIEpOaAUCTON cTanu, coaepxaieit 0,8% cocro-
uT u3....

e [lepauTa ¥ BTOpUYHOTO IEMEHTUTA
e deppura u nepiuTa
e + [lepnuta
e JleneOyputa
Temnepatypsl Act, Ac3, Acem Ha JUATPAMME «KEJIE30 — LIEMEHTUT» COOTBETCTBYET JIMHUSIM ...

15&9&1}3 L4 PQ, GS, ES
o e PSK, ECF, ABC
< 1100 o ECF,PQ,ES
§ - e +PSK, GS, ES
g 700-1;—:"
&
500
300
10012

1 2 3 4 5 6 6,67 100%C
0 10 20 30 40 50 60 70 80 90 100% FeyC

ITpu oOpa3oBaHuM CILIaBa, MPEACTABIAIONIETO COO0I MEXaHUYECKYIO CMECh KOMIIOHEHTOB, ...
e oOpa3yercst HOBasi KPUCTAIIMUECKAs PEIIeTKa, OTIIMYAIOIIASCS OT PEIIETOK KOMIOHEHTOB
® COXpaHsAETCA KPUCTAIINYECKAs PEIIETKA PACTBOPUTEIS
e +BCE KOMIIOHEHTBI COXPaHAIOT CBOM KPUCTAIUNINYECKUE PELIETKH
® COXpaHAETCS KPUCTAIUIMYECKAs PEIIETKA PACTBOPEHHOIO BELIECTBA
Haubosnee BrICOKOYTIEpOAUCTOM (ha30il Kese30yriIepoOAUCTHIX CIIIIABOB SBISIETCS. ..
e Oeppur
o +IleMeHTHT
o JleneOypur
e AycTeHuT

B cooTBeTcTBUY C IPUBEICHHON TUArpaMMOid, paCTBOPUMOCTbH YTJIEpo/ia B AyCTEHUTE MPH TEMIIepaType
900 °C cocraBnsieT mpuOIU3UTENEHO %,

>

R 7]

7 // ]

1300\ T~ =
g \E'_____C'/_____
< 1100 —PE C e 0.8
= 9
& G /
E 900} +
% P .S;_"Z________ N | ¢ 2’14
: oif=E 7 .« 667
& 500 e +14

300

1002 L

1 2 3 4 5 6 6,67 100%(C

0 10 20 30 40 50 60 TF0O 80 50 100 % FeyC

Tema: OcHOBBI TEPMHUYECKOI 00PA0OTKH
Ha nuarpamme Fe-Fe;C kputnueckast Touka Acm COOTBETCTBYET JIUHUM ...
e +SE
e GS
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e PSK

e ECF
Ha nuarpamme Fe-Fe;C kputnueckast Touka A1 COOTBETCTBYET JIMHUM ...
e +PSK
e GS
e SE
e ECF

CreneHpio JUCIEPCHOCTH (HEePPUTO-LIEMEHTUTHON CTPYKTYPbI pa3iuvaroTcs ...
e -+ IIEepJIUT, COPOUT U TPOOCTHUT
e OCHWHUT, MAPTEHCHT, IIECMEHTHUT
e (epput, NepiauT, 1eAcOypHUT
® TPOOCTHT, IIEMEHTHT, JIeIcOypUT
TBepaocTh MPOIYKTOB NMPEBPALLEHUS ayCTEHUTA MOBBIIIAETCS B PALY ...
e + MepJIUT, COPOUT, TPOOCTUT, MAPTEHCUT
® MapTEHCUT, TPOOCTHUT, COPOUT, MEPIUT
® TPOOCTHUT, COPOUT, MEPIUT, MAPTECHCUT
® MapTEHCHUT, MEPJIUT, COPOUT, TPOOCTUT
TerparonanbHyI0 KpUCTAITUNYECKYIO PEIIETKY UMEET ...
e + MAapTCHCUT

e eppur
e copbOur
® TIEpINT

Beitnut (cTpykTypa cTanu, oOpasyromasics B pe3yabTaTe MPOMEXYTOYHOTO IPEBPALICHUs ayCTCHUTA)
COCTOMT U3 CMECH YaCTHII...

e MapreHcuTa U KapOuaa xxenesa

e + [lepechiieHHOT0 yraepoaom (epputa u kapOuaa xemnesa

e AycreHuTa U MapTeHCHUTA

e [lepechllieHHOTO YIIIepoaoM (peppuTa U MapTEHCUTA
B cooTBeTcTBMM ¢ PUBEACHHON AUArpaMMOM, OXJIOKIECHUE CTAJIA CO CKOPOCThIO V4 MPUBEAET K MPOTE-

KaHUIO IpEBpAICHHUS.
'y 4,

2 600 =
o 1 e TpooctutHOro
g
£ 4001 e [lepiutHOro
o e bBeitHUTHOTO
£ 200
o 1 4 v, e + MapTEHCHUTHOIO
'_ 3

20 -

Epema, MuH

besnuddysnonHoe npeBpalieHne ayCTeHUTa MPUBOIUT K 0Opa30BAHHIO ...

e copbura

® [epiauTa
e +MapTeHCUTa
e Tpoocrtura
[Tpu nuddy3rnonHOM pacnage aycTeHuTa 00pa3yroTcs ...
® [ICPJIUT, TPOOCTUT, MAPTCHCHUT
® [EpIUT, COpOUT, eaeOypHT
e +IepiuT, COpOUT, TPOOCTUT
e OeilHUT, MAPTEHCUT, IEPIUT
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CoOBOKYMHOCTH OTepaliy HarpeBa, U30TEPMUYECKON BBIACPKKU U OXJIAXKACHHUS METANIMYECKUX CIIJIaBOB,
HAXOJSIIMXCS B TBEPJIOM COCTOSIHUU, C IIETBI0 U3MEHEHUS UX BHYTPEHHETO CTPOSHUS M CO3JIaHUS 3a CUeT
ATOTO HEOOXOIMMBIX MEXAaHUYECKUX HIIH (DU3NYECKUX CBOMCTB Ha3bIBAaCTCS  00pabOTKOMA.

e  DJIEKTPOXUMHUYECKON

e Mexanuueckou

¢  XHMHKO-TEPMHUUYECKOU

e + Tepmuyeckon

[TpomexxyTounoe ( OEHHUTHOE ) TPEBpAIICHHE MPOTEKAET B YIIIEPOAUCTON ABTEKTOUIHON CTaIH MPH
TeMIeparypax °C

e Huxe 240
e 727-500

e Brime 727
e +500-240

TBepnas, Xpynkas CTpyKTypa, o0pasyroiasi Ipy OXJIaKJICHUH ayCTEHUTa CO CKOPOCTBIO BBIIIE KPUTHYE-
CKOM CKOPOCTH 3aKaJIKH, Ha3bIBACTCH ...

e TpPOOCTUTOM 3aKaJIKU

e CopOuTOoM 3aKaiKu

e +MapTEeHCUTOM 3aKaJIKU
e [lepaurom

FGOMeTpI/I‘-IGCKI/IM MCCTOM KPHUTHYCCKUX TOUCK A , ABJISICTCA JIMHUA AuarpaMMmabl <«GKEJIC30 - HCMCH-
THUT».

1500 A B
H /7

13001V

+GS
ECF
PSK
SE

e
=1
S

o

3
=
~['g,
e

Temneparypa , *C

300

100l€ il (L
6,67 100%C

=)
%)
-

MapTeHcuTHas CTPYKTypa ¢ TeTparoHaJbHON KPUCTAIUTMYECKON PELIETKOM MpH 3aKajke o0pasyeTcs
BCJIC/ICTBHE ...

e +orcyrcTBus qudy3uu yriepoaa
e mporekanus quddy3un xeneza

e oTCcyTCTBUA AU Py3Un xene3a

e nporekaHus 1uddys3un yriepoaa

Tepmuueckas 00paboTKa, MPOBOAMMAs C IIEJIbIO MMOJIYYEHHS HEPaBHOBECHOM CTPYKTYpHI CIlIaBa, Ha3bIBa-
ercs. ...

e OpesepoBaHuEM

o IlemeHTanuein

e +3akaykoit

e  Omxurom

Tema: OT:KUT 1 HOPMATIM3AIUSA CTAIU

OTxur, B mpoliecce KOTOPOTro pacnaj ayCTeHUTa Ha (PeppUTHO-IIEMEHTUTHYIO CMECh MIPOUCXOAUT TPU
IIOCTOSIHHOM Temreparype, Ha3bIBaeTes ...

® + U30TEPMHUYECKUM

® PEKPUCTALIM3ALUOHHBIM
® IIOJIHBIM

o 1u(Py3MOHHBIM
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CTpyKTypa BBICOKOYTJIEPOJUCTON CTAJIM MOCIIE HOPMAJIU3allMi COCTOUT U3 ...
e +copbuta
® MapTEeHCUTa
e (eppura u nepauta
® TPOOCTHUTA
I[Tpu HOpMANM3aIMK 3a3BTEKTOM/IHBIE CTAIM HAIPEBAIOT 70 TeMrepaTtypsl Ha 30-50° Beime . ..
e +Acem

e Acl
e Acs
o M,
JI1st CHATHUS HaKJIeNa MPOBOIAT OTXKHT.
® + pEeKPUCTAIUIM3ALMOHHBII
® HEMNOJHBII
®  [IOJIHBII
o uddy3uOHHBII

Jlist ycTpaHeHusl 30HAIIBHOM M IEHIPUIHON JIMKBAL[MU, BOZHUKAIOLEH IIPU KPUCTAJLIN3ALUY METAILIIOB,
IIPUMEHSIOT OTXKMT.
o -+ nmuddy3uoHHBIN
®  HEIOJHBIN
® IIOJIHBII
® PEKPUCTAIU3ALMOHHBIN
CornacHo quarpamme «Keje30-IEMEHTUTY, 3a3BTEKTOUIHBIE CTAJIN IIOCIIE HETIOIHOIO OT/KUTA HMEIOT
CTPYKTYpPY, COCTOSILIYIO U3 ...
e 1 3EpPHUCTOrO NEpPIUTA U LIEMEHTUTA
e rmepiauTa u peppura
® UIACTMHYATOIO IEepIuTa
e MapTeHCHUTa
B pesynbrare npoBeneHMs MOJHOIO OTKUra CTaNH ...
® YMEHBIIACTCS IUIACTUYHOCTD U YBEIMYMBACTCS XUMUYECKasi HEOAHOPOIHOCTh
e 1 yBEIMYMBAECTCS IJIACTUYHOCTH U YMEHBIIAETC XUMUYECKast HEOJHOPOAHOCTD
® YMEHBIIAIOTCA INIACTUYHOCTh U XUMHUUYECKasi HEOIHOPOJIHOCTh
® YBEIMYMBAIOTCA INIACTUYHOCTh U XUMHUUYECKAsI HEOJJHOPOJHOCTh
OTKHT OTIIMYAETCS OT HOPMAIU3aLUH ...
® CKOpPOCTBIO Harpesa
® + CKOPOCTBHIO OXJIaXKICHUSA
e TeMIIepaTypoH Harpesa
® IIPOJOJIKUTEIBHOCTBIO BBIIEPIKKU
[TpenBapuTenbHBIM BUAOM TEPMHUUYECKON 0OPaOOTKU CTAIM, IPEJHA3HAYCHHBIM Ul OJrOTOBKHM MeTaJlIa
K Iocienyroeit 00paboTke pe3aHueM, 1aBJICHUEM, CBAPKOU U T.1., IBJISETC. ..
IlemenTarus
3akanka
+ OTxur
Otmyck
[Tpu mpoBeIeHUN OTHKUTA CTATH OXJIAKICHUE YTIIEPOAUCTHIX CTaJIeH OOBIYHO MPOBOMST. . ..
+ C neusto
B macne
Ha Bo3nyxe
B Boze
IIpu BBICOKMX TEMIIEPATYPAX U JIUTEIBHOU BBIICPKKE IPOBOAAT OTHKHT . ...
e Henonnsli
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PexpucraimnsaunoHHbIN
s cHATUS HaNpsKEHUN
+ Inuddy3nonnbIit

Temnepatypa HenonHoro otrxkura Juist cranu Y 10A cocraBisieT OKoJo ...

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

CrpykTtypa cranu 30 rnocie nojJHoro OTXKHUra COCTOMT U3 ...

+ dbeppura u nepaura
NepJInTa U IEMCHTUTA
MapTEHCHUTA

nepimTa

Judy3noHHBINA OTKHUT TTPOBOJIAT C IETBIO

CHsaTHS HaKIIeTa X0JI0AHOAe(hOPMUPOBAHHOTO METaJIa
[TonydeHue 3epHUCTOTO MEepaUTa

+ YMeHblleHUs JeHIPUTHOW JIMKBU AU

CHsTHE OCTATOUHBIN HANIPSHKEHUN

Tema: 3akajka M OTIIyCK CTaJIN

CtpykTypa, nojiyqaeMas npu H30TEPMUUECKON 3aKajKe JAeTalel U3 HEKOTOPBIX JIETMPOBAHHBIX CTaJIEH,
o0aaromasi BEBICOKOH BS3KOCTBIO M MPOYHOCTHIO, ATO ...

+ HIKHUN OeHHAT
TPOOCTHT

MapTEHCUT
0€3UT0IbYATHI MAPTCHCHUT

J1J1s1 3a9BTEKTOMIHBIX CTACH C IENbI0 YBETUYCHUS TBEPAOCTH U U3HOCOCTOMKOCTH, HEOOXOUMBIX JIJIS
WHCTPYMEHTOB, MPUMEHSIIOT ...

+ HETIOJIHYIO 3aKaJIKy

IOJIHYIO 3aKaJIKy
H30TEPMHUUYECKYIO 3aKaAIKy
BBICOKOTEMITIEPATYpPHBII OTITYCK

CrpykTypa, osty4aeMasi ocjie HeTOJIHON 3aKaJIKl HHCTPYMEHTAJIBHBIX CTaJIed M HU3KOTEMIIEPAaTypHOTO
OTIIyCKa, — 3TO ...

+ MapTEHCUT OTIIyCKa

COpOUT OTITyCKa

cMech peppuTa U MIACTUHYATOTO [IEMEHTUTA
TPOOCTHT OTITyCKa

B xadecTBe oxaxkIaroniux cpej Mpu 3aKajke UCIIONb3YIOT ...

+ BOJly ¥ MHHEpAJIbHBIE MacJia
XOJIOJTHBINA BO3/TyX
CITIOKOMHBIN BO3TYX

TOPSYYIO BOAY

OnrtumanbpHas TeMIlepaTypa HarpeBa JO3BTEKTOUIHBIX CTAJICH P MOJIHOM 3aKaJKE ...

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

TpoocTuT 3aKkanku U TPOOCTUT OTITYCKA PA3JINYaArOTC ...

XUMHUYCCKUM COCTaBOM
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TUCTIEPCHOCTHIO
+ opMoit yacTHIl IEMEHTHUTA
($a30BBIM COCTAaBOM

OntumanbsHas TeMIieparypa HarpeBa ctainu Y 12 moj 3akajiky cocTaBiser  “C

850-870
680-710
+ 760-780
1400-1420

CrtpykTypa, mosryyaeMasi mocjie 3aKajky U BBICOKOTO OTITyCKa YIJIEPOJUCTON CTalU - 3TO. ..

[Tepaut

MapreHcut oTmycka
TpoocTutr ormycka
+ CopOuT oTmycka

CriocOOHOCTB CTaJIM K MOBBIIIECHUIO TBEPAOCTHU ITPU 3aKAJIKE HA3bIBACTCA ...

MPOKAIMBAEMOCTBIO
H3HOCOCTONKOCTBIO
+ 3aKaJINBA€EMOCTBIO
HaKJICIIOM

VYiydiieHueM yriepoIucThIX cTajeil Ha3pIBaeTCsa TepMHuueckas o0paboTka, cocTosIas us..

3aKkaJIki ¥ HU3KOTO OTIyCKa
OTxHra v cpeIHero OTmycKa
3aKaJIku U CPETHETO OTIYyCKa

+ 3aKajiku ¥ BBICOKOTO OTITyCKa

Copepxanue yriaepoaa B MApTEHCUTE IIOCIIE TIOJHON 3aKayiku ctainu 40 cocTaBiser %

4,5
0,8
0,02
+0,4

TBepaas, Xpynkasi CTpyKTypa, 00pa3yIoIascs Ipu OXJIAXKICHHH ayCTEHUTa CO CKOPOCTHIO BBIIIE KPUTH-
YEeCKON CKOPOCTH 3aKaJIK/, Ha3bIBACTCH ...

HNEePIUTOM
TPOOCTUTOM 3aKaJIKU
COpOUTOM 3aKaJIKH

+ MapTEHCHUTOM 3aKaJIK1

HemnomnHoii 3akanke moaBepraroT 00bIYHO CTaJIH.

JISTUPOBAHHEIE
JTO3BTEKTOUTHBIE

+ 3aPBTEKTOUIHEIC
BBICOKOKAQUYECTBECHHBIE

IIpy NOHMKEHUM TEMIIEPATYPBI OTIIYCKA YTIEPOJUCTBIX CTANEH ...

+ yBEINYUBACTCS TBEPAOCTh
TBEPJOCTh HEC MCHSACTCS
MOBBIIIACTCS INIACTUYHOCTD
YMEHBIIIACTCS TBEPIOCTH

TpooCcTUTOM OTITyCKa Ha3bIBAIOT ...

NIEPECHIILEHHBIN TBEPABINA PACTBOP YIJIEPOJA B a-XKEJe3e
BBICOKOJIMCIIEPCHYIO CMECh (heppUTa U IIEMEHTHUTA TUIACTHHYATOTO CTPOCHHUS
+ BBICOKOJIMCIIEPCHYIO CMeCh (heppUTa U IIEMEHTUTA 3€PHUCTOTO CTPOCHHUS
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¢ CMCChb ayCTCHUTA U ICMCHTHUTA

Tema: Xumuko-repmudeckas oopadorka. [lopepxHocTHas 3aKkajika
[Ipu MeIeHHOM OXJIaXKIEHUHU CTATBHOTO U3/ENHS MOCIe IEMEHTAUU CTPYKTYpa MOBEPXHOCTHOTO CIOS
COCTOUT U3 ...
e -+ @epJUTa U HEMEHTUTA BTOPUYHOTO
e [epauTa
e mepauTa u dpeppura
e (eppura
Jlyist mosy4deHust BBICOKOW TBEPOCTH MOBEPXHOCTH MPU COXPAHEHUH BSI3KOU CEPAIIEBUHBI UCIOJIb3YIOT
ITOBEPXHOCTHYIO 3aKaJIKy, KOTOPYIO MPOBOJAAT HATPEBAHUEM ITOBEPXHOCTHOI'O CJOS ...
e + BBIIIE TEMIIEPATYPbl KPUTUUECKON TOUKHU AC3
® HIKE TeMIepaTypbl KPUTUUECKON TOUKHU AcC3
® HIDKE TEMIEPaTypPbl KPUTUUECKON TOUKHU A
®  BBIIIE TEMIIEPATYPbl KPUTUUECKOM TOUKHU A
XUMHKO-TepMHUUYECcKasi 00paboTKa BBI3BIBACT H3MECHEHHE ...
® -+ CTPYKTYpbl, XHMUYECKOI'O COCTaBa U CBOMCTB B IOBEPXHOCTHBIX CIIOSAX U3JECIHS
® CTPYKTYpHI B 00bEME U3AETUs
® CTPYKTYpbl, XUMHUYECKOT0 COCTaBa U CBOMCTB B 00bEME U3AETUS
® CBOICTB B TIOBEPXHOCTHBIX CIOSIX U3IEIHS
[Tocne memMeHTaIu TPOBOIAT HEMOJIHYIO 3aKaJIKy U HU3KUU OTIYCK. B pe3ynbrare Takoit 00paboTKH 110-
BEPXHOCTHBIH CJIOH mpruoOpeTaeT CTPyKTypy...
e + MapTEHCHUTA OTITyCKa C MEIIKIMH BKIIOYCHUSIMU KapOHI0B
® TPOOCTHUTA OTITyCKa
e OcifHUTa
® MapTEHCHUTA U OCTATOYHOI'O ayCTEHUTA
[Ipouecc XUMUKO-TEpMUYECKON 00paOOTKH OCYILIECTBIISIECTCS IYTEM ...
e + nuddy3rOHHOTO HACKIILIEHUS TOBEPXHOCTHBIX CIIOEB U3AENIUI HEMETAJUIAMU WM METalllaMu U3
BHEIIHEN aKTUBHOU CpeJibl
e 0Oe3nudy3MOHHOTO HACKIIIEHUS TTOBEPXHOCTHBIX CIIOEB M3/ICTUN HEMETAJUIAMU WJIH METalIaMu
W3 BHEIIHEN aKTUBHOW CpPEJIbl
e uhdy3MOHHOTO HACKIIIEHUS TTIOBEPXHOCTHBIX CIIOEB M3/ICTUI HEMETalIaMU U3 BHEIITHEH HeaK-
THUBHOM CpEIbI
e uhdy3MOHHOTO HACKIILIEHUS aICOPOMPOBAHHBIMHI aTOMaMH 3JIEMEHTOB CEPJILIEBUHBI U3AETUI
OnTumManbHOE coJiepKaHue YIIepod0B B IIEMEHTOBAHHOM CJIO€ cocTaBisieT  %o:
e 0,3-0,5

o +0,8-1
e 0,5-0,7
e 1,2-13

OnHOBpEMEHHOE HACBILIEHUE TOBEPXHOCTH U3JIEIHUM YIIIEPOAOM U a30TOM B T'a30BOM CpEJIE HAa3bIBAET-
col....
LlemenTanuei
+ HuTtponemenramnuei
[{nanupoBanrem
A30THpOBaHHEM
JI1s1 1osry4eHust BBICOKOW TBEPAOCTH IIOBEPXHOCTH TPYIIMXCA AETalIe MAIlMH IIPU COXPAHEHUHU BSI3KOU
CEpALECBUHBI IPUMEHSIOT _ 3aKalKy.
® HEMOJIHYIO
e + IIOBEPXHOCTHYIO
® IIOJIHYIO
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® U30TEPMHUYECKYIO
XUMHUKO — TEPMUYECKYIO0 00pabOTKY MPUMEHSIOT C LETbIO ...
e + [loBbIlICHUS IIIIACTUYHOCTH, YIAPHOHN BA3KOCTH, KOPPO3UUHON CTOMKOCTH
e CHIKEHHs TBEPJIOCTH, CHATHUS OCTATOUHBIX HAIPSHKCHUH U YIIyqllIeHUs 00padaThIBaeMOCTH
e [loBbllICHNE IPOYHOCTH U TBEPAOCTH CEPALEBUHBI IETAIN
e [loBbIIIEHNS TOBEPXHOCTHOM TBEPAOCTH, U3BHOCOCTOUKOCTH, KOPPO3ZUINHOM CTOMKOCTH

Juddy3noHHOE HACHIIIEHNE CTAIH YIIIEPOJOM OCYIIECTBISETCS B aKTUBHON Cpefie, Ha3bIBaeMOH. . ..
e + KapOropuzatopom
e JlomMeHHOM IIeYbI0
e KapGonatom
e KaranuzaTopom
[{nanupoBaHrEM Ha3bIBAETCS IPOLIECC HACBILIECHUS [IOBEPXHOCTH U3AETUM. ..
e + OIHOBPEMEHHO YIVIEPOIOM U a30TOM B PACIUIABJIEHHBIX [IUAHUCTBIX COJISAX
e  VYriuepoaom
e (OIHOBPEMEHHO YIJIEPOJIOM U a30TOM B ra30BOil cpesie
e (CHayana yriepoJom, a 3aTeM LIUHKOM
IlemeHTaMK L1EIecO00pa3HO MOIBEPraTh N3NNI U3 CTANH ...

e VI2A

e 40XHMA
e 60C2XDA
o +I18XIT

[Tocne niemeHTanuu ¢ 11e1bi0 00ecreyeHus BBICOKOM TBEp0CTH OBEPXHOCTHOTO CJI0S JETallu MOIBEp-
raor. ..

e [losHOW 3aKaJIke U HU3KOMY OTITYCKY

e Hopmanm3zauuu

e HenomnHoii 3aKanke U BBICOKOMY OTIYCKY

e + HemnonHoM 3aKajIke U HU3KOMY OTITYCKY

Tema: KoHCTPpYKUMOHHBIE CTAJIH
CrpykTtypa cranu Y10 B paBHOBECHOM COCTOSIHUM COCTOUT U3 ...
e + IepyinTa ¥ BTOPUYHOIO LIEMEHTUTA
e (eppura u nepiuTa
® MapTEHCHUTA U OCTATOYHOI'O ayCTEHUTA
e IiepiHTa
W3 HWKenprUBEICHHBIX JJIs1 U3TOTOBJICHUS MPYKUH U PECCOP 11eTeCO00pa3HO HCIIOIB30BaTh CTAIH ...
e +55C2, 60C2XDA
e 30XT'CA, 40XH

e V7A,VI2
o 20X, I8XIT
Copep:xanue yriaepoaa B MaIMHOCTPOUTEIbHBIX YIYUIIAEMBIX CTAJISIX COCTABIISIET %.
e +0,3-0,5
e 0,5-0,7
e 0,713
e +0,1-03

W3 HrKenpuBeIeHHBIX [IEMEHTYEMbIMU (HUTPOLIEMEHTYEMBIMHU ) CTAJISIMU SIBJISIIOTCS ...
o +20X, I18XIT
e POMS5, P18
o S50X®DA, 65C2BA
e 45, 30XI'CH2A
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Koppo3noHHO-CTOMKOM CTabio SBIISIETCA. . ..

o 22K

e +20X13

e HISKIMST
o 20X

W3 HymxenpuBeeHHBIX HAUOOBIYIO TBEPAOCTh B OTOKKEHHOM COCTOSIHUU UMEET CTalb. ..
e +VI10
e 65
e VBA
e 10kn
IlemeHnTyeMble 3yOuaThle Kojeca 1e1ecoo0pa3sHo U3rOTaBINBaTh U3 CTAIH ...
20X13
45
+ 15X
YI10A
KoHCTpyKLIMOHHOM yiTydlIaeMO# SIBISIETCS CTalb. ..
o VI2
e +45
e 65
e O8km
W3 HKenpruBeIeHHBIX (epPUTO-TIEPIUTHYIO CTPYKTYPYB OTOACKEHHOM COCTOSIHUM UMEET CTallb. ...
e V8

e OXC
e VI2A
e +50C2

W3 nepeunciaeHHbIX cTanei Tydiieil 00padaTbIBaeMOCThIO pe3aHueM 00Ja1aeT CTallb ...
e PO6MS5
e 12XI18HIOT
e +ACI2XH
e VI2A

KoHCTpyKIIMOHHOM CIOKOMHOMN yIJIEpOAUCTON KaU€CTBEHHOM CTANIBIO SIBJISIETCS CTAD ...
e VI10A

e Cr13cn
e 10mc
e +15
[ToBepxHOCTHOI! 3aKajKe C MHIyKIIMOHHBIM HarpeBoM LieiecooOpa3Ho MoABepraTh U3AEIus U3 CTaH ...
e X
o +40X
e V10
e 20X
KavecTBeHHOI KOHCTPYKIITMOHHOM SABJISIETCA CTAJIb ...
e C13
e +40
e 30XI'CA
e VBA

Tema: Uyrynsl
BriCOKOTTpOUYHBII YyTyH MOJIYy4YalOT B PE3YJbTATE ...
e + MOAM(UIMPOBAHUS MarHueM
¢ rpaUTH3UPYIONIETO OTKHUTA CEPOTO YyTyHA
® YBEIUYEHUA CONEPKAHUSI KPEMHUSA
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® HOpMaJU3aIUH
[udpsr B Mmapke yyryna CH 30 o3navaror ...

e - BpeMeHHOE CONPOTUBJIEHUE pH pacTssxenuu (*107!, MITa)

e CcoJepKaHue YIIIepoia B AECATHIX JOJSIX MPOIIEHTa

e CoJepXKaHWE KPEeMHUs B MPOLIEHTaX

e otHocuTenbHoe ymHeHue (*10, %)
Bxmrouenus rpaduta B uyryne mapku KU 37-12 umeror bopmy.

® + XJONBEBUIHYIO

® IUIACTHMHYATYIO

® BEPMUKYISAPHYIO

® TIOOYISPHYIO
YyryH, B KOTOPOM BECh YIIIEPOJ] HAXOAUTCS B CBOOOJHOM COCTOSTHMM U BKJIFOUEHUS rpadura MMEIOT Iuia-
CTHHYATYIO GOpMY, SIBIISETCH ...

e + cepbIM (PEPPUTHBIM

® CepbIM NEPIUTHBIM

® KOBKUM (pEppPUTHBIM

®  BBICOKONPOYHBIM MEPIUTHBIM
YyryH, B KOTOPOM BECh yIIIEPOJ] HAXOAUTCS B XUMUYECKU CBSI3aHHOM COCTOSIHUH, HA3bIBAIOT ...

e + 0enbM

® CepbIM
¢ BBICOKOIIPOYHBIM
® KOBKHM

CTpyKTypa 1039BTEKTHYECKOTO OEI0T0 YyryHa P KOMHATHON TEMIIepaType COCTOUT U3 ...
e + mepnuTa, IenedypuTa U IEMEHTHUTA
® [IEMEHTHTA U IepInTa
e nenedypuTa M MEPBUYHOTO IIEMEHTUTA
e rpaduTa 1 nepauTa

Ha pucynke nzobpaxeHa MUKpOCTPYKTypa 4yTryHa.

e Ceporo hepputrnoro

e BBICOKOIIPOYHOrO MEPIUT-
HOTO

e + Ceporo nepiuTHOro

e Kosxkoro depputo-
MEPIUTHOTO

KoBkwuil kayuyk noiayvaror. ..
e + ['paduTH3NPYIOMUM OT)KUTOM O€JI0ro UyyryHa
e DBBICTpBIM OXJIAXKIEHUEM U3 KHUAKOTO COCTOSHUS
e MonudunupoBaHueM pacriiaBa MarHuem
e VYBEJIUUYEHHUEM COACPKAHUSI KPEMHHUS
UyryH ¢ miacTHHYaThIM rpaduToM, UMEIOIIUA BpEMEHHOE COTIPOTHBIIeHHE TTpH pacTsbkeHnun 250 MIla,

MapKupyeTcs ...
e (Y250
e KY25
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e BU250
o +CY25
UyryH npH BHIIIaBKE MOAU(PHUIUPYIOT MArHUEM C LIETBIO. ..
e l3menbueHus 3epHa
e + [lomyueHus rpauTOBBIX BKIIOYECHUH MIAPOBUAHON (HOPMBI
e [loBbIIIEHUSA KOPPO3ZUOHHON CTOMKOCTH
e [lomyuyeHus KOBKOro 4yryHa
Bosiee BBICOKYIO MPOYHOCTh UMEET YYTYH C  OCHOBOM
e  deppuro-nepauTHON
e AycCTeHUTHOU
e + [lepnauTHOi
e OdeppurHoiu
ConeprkaHue yriepoja B JOIBTEKTHUECKUX OEIbIX UyTyHaX COCTaBIISIET (B MPOLEHTAX 110 MACCe) ...

o +2,14-43
e 0,8-2,14
o 43-6,67
e 0,02-0,8
Bechk yriepoa HaX0AUTCSl B XAMHUYECKH CBSI3aHHOM COCTOSIHMH B BUJIC IIEMCHTUTA B YyT'yHaX.
e cepbix GEepPPUTHBIX
® KOBKHX

e + OeJBIX
®  BBICOKOIIPOYHBIX
UyryH, BKIIIOYEHUS TpaduTa B CTPYKTYpE KOTOPOTO UMEIOT IAPOBUAHYIO (OPMY, Ha3bIBACTCA ...
® -+ BBICOKOIIPOYHBIM
® CephiM
® KOBKUM
e 0OcibIM

Tema: Meanb U clIaBBI HA €€ OCHOBE
OnHoda3zHol ABYXKOMIIOHEHTHOH JIATYHBIO SBIISETCS ...

o +JI96
e JI59

e 20JI

o JIC59-1

VY nenbHOE 3IEKTPUUYECKOE COMPOTUBICHUE MEAU NPU YBETUYEHUU COJIepKaHUs TPUMECEH ...
e -+ yBEJIMYMUBACTCS
® yYMEHbINAETCA
® HC U3MCHSCTCS
® MOJXET KaK yBEJIMYMBATHCS, TAK U YMEHBIIATHCS B 3aBUCUMOCTHU OT BUJA MPUMECEH
Cmutas JI90 npencrasisieT co0oii ...
e + jaryHb, coaepxantyto 10% unHka
e JIaTyHb, cojaepxkairyto 90% uuHka
e JIMTEWHas cTalb, coaepxantyio 0,9% yrinepona
e JINTCHHBIN CIJIaB HA OCHOBE aTIOMUHUS
JluTeiiHblil crsIaB HA OCHOBE MeH, cofiepxaiuii okosio 10% omnoa u oxomno 1% docdopa, mapkupyercs

+ BpO10d1
JIO®10-1
JIO®89-1
BpOP10-1
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J171s U3roTOBIEHUS BKJIAAbIIIEH MOAUIUITHUKOB CKOJIBXEHHS 11€71€CO00pa3HO HCIOIb30BaTh CILIAB ...
e +bpC30

e bpb2
e JI96
o JIAXK60-1-1

CmuiaB bpb2 nenecooOpa3Ho UCIIONB30BATh ISl H3TOTOBJICHUS. . .
® TMOANIMIHUKOB CKOJIbKEHUS
® OTJUBOK CIIOXHOU (DOPMBI
e + MPYXXUH, YIIPYTUX JIEMEHTOB
e OOIIMBKHU caMmoJeTa
BpOSI5CS npencraBiseT coO0i. ..
o Jlehopmupyemyro 0JIOBIHUCTYIO OpOH3Y, COJIEpKalIyI0 B cpeHeM 1o 5% oJi0Ba, IMHKA U CBUHIIA
e -+ JluTeliHyto OJOBSIHUCTYIO OpOH3Y, COIEpPKAIYIO B CpefiHeM 10 5% 0J10Ba, IIMHKA U CBUHIIA
o Jlehopmupyemyro 0JIOBIHUCTYIO OpOH3Y, COJIEpIKallyto B cpeiHeM 1o 5% oJioBa, IMHKA U KpeM-
HUS
o Jluteiinyro OJIOBSHUCTYIO OpOH3Y, COJAEPXKAIIYIO B CpeHEeM 1o 5% 0JI0Ba, IWHKA U KPEMHHUS
JIBoiiHOM nedopMupyeMblii CIUIaB Ha OCHOBE MeNH, coJiepskamiuii okono 30% 1uHKa, MapKUpyeTcs. . .
o JI30

e +JI70
e bp70
e bp30
Cr1aBoM Ha OCHOBE MEIU SIBJIIETCA. ..
e b&8
o +JIC59-1
e MIJIS
o JI16
«ABTOMATHO» JIATYHbBIO SABJISIETCA. ..
e Al2
e AJI2
e JI96
o +JIC59-1

CnnaB Menu ¢ IUHKOM Ha3bIBAETCH. . .
e + JlaTyHpIO
e CuIyMHHOM
e Menbxnopom
e bponsoii
ITo cpaBHEHUIO C JaTyHSIMM YHCTasi MEIb O0JIAALT. ..
e -+ DJIEKTPOIPOBOAHOCTHIO
e JKunkorekyuecTrio
e IIpouHOCTEIO
e Tepaoctbio
B psany naryneit JI96 - JI80 - JI70 ...
® [IPOYHOCTH MOBBIIIAETCS, NIACTUYHOCTh YMEHBIIAETCS
e + IIPOYHOCTH U MJIACTUYHOCTb MOBBIILIAIOTCS
® [POYHOCTH U IJIACTUYHOCTH TOHMKAIOTCS
® [IPOYHOCTb MOHUXKAETCS, A TUIACTUYHOCTD IOBBIIIAETCS
J11s U3roTOBIEHUS MPY>KUH 11EIecO000pa3HO UCIOIb30BATh CIUIAB. ..

e bpOI0
e +bpb2
e bpC30
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e JI96

Tema: AJJIOMUHHHA ¥ CIIABBLI HA €r0 OCHOBE
JIUTEHHBIMHY CIIaBAMU Ha OCHOBE QJIIOMUHUS SIBJISIOTCS ...
e + CHIIyMHUHBI

® ypalllOMUHBI
e OpoH3BI
e aBHAU
19 —»st10 CIUTaB HA OCHOBE aJTIOMHHMUS, TePMUYECKOH 00pabOTKOM.

e -+ neOpMUPYEMBINA, YITPOUHSIEMBIH
e neOopMUPYEMBIIA, HE YIPOUHSICMBIH
® JINTECHHBIN, YIIPOUHSIEMBIN
® JINTEHHBIN, HE YIIPOUHIEMBIN
Ha ¢parmenTe auarpammel «Al — Jerupyromuii 2IeMeHT» JTUTEHHBIM CIUIaBaM OTBeYaeT 00J1acThb ...

N‘
e o o o
o ®

JlypaJitoMHHBI MOKHO YIPOYHHUTb ...
e + 3aKaJIKOM U CTApEHHUEM
®  3aKaJIKOW M CPEIHUM OTITYCKOM
e HOpMaiu3aluen
®  yIy4YIlIEHUEM

JlepopMupyeMbIM HE YIIPOUHSIEMbIM TEPMUUECKONH 00pabOTKOH CIIIaBOM Ha OCHOBE ATFOMUHUS SIBIISICTCS

e + AMI2
e A995

o J1

e AKO9

V3MeHeHHe CTPYKTYpbl CUIIYMUHOB (M3MENbYEHUE CTPYKTYPhl IBTEKTHKH, YCTPAHEHUE KPYIHBIX Iep-
BUYHBIX KPUCTAJUIOB KPEMHHUS) TOCTUTAETCS. ..

e [Inactuueckum aedopmMupoBaHreM

e 3aKaJIKOl ¥ €CTECTBEHHBIM CTapEHHEM

e 3aKaJKOH M UCKYCCTBEHHBIM CTapEHHEM

e + MoaudunrpoBaHueM HaTpUEM
CnnaB AMr2 MOXHO yIpOYHHUTb. ..

e Hopmanm3zauuein

e 3aKaJIKOl ¥ €CTECTBEHHBIM CTapEHHEM

e 3aKaJKOH M UCKYCCTBEHHBIM CTapEHHEM

e + [Inactuueckoit nepopmanmeit
W3 HmxenepedrcaeHHbIX 1e(hOpMUPYEMBIMH YIIPOUHSAEMBIME TEPMUYECKON 00pabOTKOM CIIaBaMu Ha
OCHOBE QJIIOMUHMUSI SIBIISFOTCS. ..

¢ -+ IypaJrOMHUHBI

® MEJIbXHOPBI

® CUIyMHUHBI

® JIaTyHU

29



JInTeHBIM CIUIABOM HAa OCHOBE QJIIOMUHHUSA SIBIISIETCA ...

20J1

+ AJI2
JIAJK60-1-1
AMiIg

J171s U3roTOBJIEHHS BBICOKOHATPYKEHHBIX KOHCTPYKIIMM B CaMOJIETOCTPOCHUH 11€1€CO00pa3HO UCIOIIb30-
BaTh CILIAB ...

AMTI2
+ B95
A20
JI96

YnpouHeHHe AypaalOMHUHOB IPU TEPMHUECKON 00paboTKe 00YCIOBICHO. . ..

+ O6pazoBanue B mpoliecce crapeHus 308 [ mabe — [IpecToHa Wiy MUCNEpPCHBIX YacTUIl U30BITOY-
HBIX (a3

W3menpueHneM 3epHa B pe3ysibTare (pa3zoBoil mMepeKprCTALIU3 AT

DopMHUpPOBaHUEM YCTOMUNBOM SYEUCTOCTU CYOCTPYKTYPBI C TUCIOKAIIMOHHBIMU T'PaHULIAMU
[Iporexanue mpu 3akayke 6e3a1hHy3MOHHOTO0 MAPTEHCUTHOTO TIPEBPAIICHHS

CUTyMHHBI SIBISIFOTCS CIUTaBaMU Ha OCHOBE
e neopMHEpyEMBIMHU... ATFOMUHUS
e nehOpPMHUPYEMBIMH ... MU
® JUTEHHBIMH ... MEIU

+ TUTESHHBIMH ... ATTFOMUHUS

Ha ¢parmente nquarpamMmel «Al — nerupyromnuii snemMenT» 1eopMUPYEMbIM CIUIaBaM, HE YIIPOYHIEMbIM
TepMUYECKON 00pabOTKOM, COOTBETCTBYET 00JIACTh. ...

I[ypaJHOMI/IHBI OTJINYAal0TCA OT YUCTOI'O aJIOMHUHUA. ..

bonee BBICOKO KOPPO3HOHHON CTOUKOCTBIO
+ bostee BBICOKOM IIPOYHOCTBIO

Xynuieir 00pabaTbIBaeMOCTBIO pe3aHUEM
boiiee BBICOKOM 37EKTPONPOBOIHOCTHIO

CmutaB /[16 nenecooOpa3HO UCTIOJIB30BATH JJISI U3TOTOBJICHUS. . .

+ OOIMMBKY CaMOJICTOB
IlemeHTyeMBIX LIECTEPEH
IToaAMIMITHUKOB CKONBKEHUS
OTIUBOK CIIOXKHON (OPMBI
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IIpombllIEeHHBIE CTAIH

W3 npuBeneHHBIX CTaJIE HAUMEHBIITUN MTOPOT XJIaJHOJIOMKOCTH UMEET CTAb ...

Crébnc
+ 08cnn
10xn
40X

Haubonee Bbicokasi AnuTeNbHAs MPOYHOCTH KAPOIMPOUHBIX CTallel EPIUTHOIO KJlacca IOCTUTAeTCsl Mpo-
BEJICHUEM ...

3aKaJIKi ¥ HU3KOT'O OTITyCKa
+ 3aKaJIKu ¥ BBICOKOT'O OTITYCKa
OEeMCHTalluN

3aKaJIKU M CPETHETO OTITyCKa

Haubosnee BbICOKYIO TBEpAOCTh cTanb Y 10 uMeeT mnoce ...

J11s1 XOJIOTHOM IITaMITOBKH 11€71€CO00Pa3HO MCIOIb30BaTh CTANIb ...

+HEMOIHON 3aKaJIKU U HU3KOIO OTITyCKa
MIOJIHOM 3aKaJKy M HU3KOr0 OTIyCKa
HETOJIHOM 3aKaJIKU U BBICOKOTO OTITyCKa
MIOJIHOM 3aKaJIKU U BBICOKOTO OTIIyCKa

X12d1
08cn
+ 08k
110,¢!

Kaponpounas cranpe 10X18HI12T no ctpykType OTHOCHTCS K

+ ayCTCHUTHOMY
KapOuIHOMY
MapTEHCUTHOMY
[IEPIUTHOMY

KJ1accy.

Uwucno B MapkupoBKe mapukonoammmmauKoBoi ctanu LIIX20CT o6o3HadaeT cpeaHee CoaepiKaHue ...

yIJIepo/ia B IECATHIX JOJISIX MPOIIEHTA
XpoMa B MPOIEHTaX

+ XpoMma B JI€CATHIX JOJSAX MPOIEHTA
yIJIepo/ia B COTBIX JOJISX MPOIICHTA

I1o conmepxaHuto yriepoa KOHCTPYKLIUOHHBIE YIy4dlIaeMbI€ CTAIIU SBIISIOTCH. ..

besyrnepoaucteiMu

+ CpenHeyriepoaucTbIMU
BricokoyrnepoaucTeiMu
HuskoyriaepoaurcbiMu

}KaponpquHe CIIJIaBbI HA OCHOBEC HUKCJIA (HI/IMOHI/IKI/I) uenecoo6pa3H0 HCIIOJBb30BaTh AJIsd U3IrOTOBJICHUA

+ JlonaTtok ra3oBbIX TypOUH

Jletaneil KOTJIOBBIX YCTaHOBOK

HITammnoB ropsiaero aeGopMupoBaHus
®pe3 11 pe3aHusi C BBICOKOH CKOPOCTHIO

HHcTpyMeHT npocToit (opMbl 3 OBICTPOPEKYIICH CTallu MOCIIe 3aKaIKH UHOTAA MOIBEpratoT 00padoTke
XOJIOJIOM C IIEIIBIO. ..
JlMCniepCHOHHOTO TBEPACHUS B PE3YJIbTATE BBIICICHHS U3 MAPTEHCHUTA CIICIIMAIBHBIX KapOuI0B
VYBenuueHus CoaepKaHus JISTHPYIOIUX JIEMEHTOB B MapTCHCHUTE

Cramu 15X, 18XI'T uenecooOpazHo UCIOIB30BATh AJISl H3TOTOBJICHHUS

+ YMeHblIeHus cofepKaHUsl OCTaTOYHOTO ayCTeHNUTa
[Tomyuyenus 6osee AUCTIEPCHOM MAPTEHCUTHON CTPYKTYPBI
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®pe3 HEOOIBIIOTO TUaMeTpa
+ LleMeHTyeMbIX 3y0UaThIX Kojec
[IpyxwuH, peccop
e Jlerasneii mapoBBIX KOTJIOB
K peccopHO-IIpy>KMHHUCTBIM CTaIsIM OTHOCHUTCH. . ..

e 20X
e 40
e XBI'
e +55C2
TermnocTonKkoi HHCTPYMEHTAIBHON CTalIbIO SIBIIACTCA. . ...
e +PI8
e V8A
o [IIXI15
o @40

[To conepkanuto yraepoaa craib HIX15 oTHOCHTCS K. . ...
e + BBICOKOYTJIEPOIUCTHIM
e Huskoyrinepoaucrsim
e besyrnepoaucteim
e CpenHeyriepoucTbiM
W3 HrkenpuBeIeHHBIX JIy4Ileil cCBApUBaeMOCTbIO 001a/1aeT CTalb. ..
e VIOA

e 40X
e +10
e OXC

HaunGonp1eii )kapornmpoyHOCThIO 00IaAat0T CIUIABHI. ..
e MenKko3epHHUCThIEC, MMEIOIIE TOMOTEHHYIO CTPYKTYPY TBEPAOTO pacTBOpa

e -+ KpynHo3epHHCThIE, UMEIOIIUE CTPYKTYpa TBEPOTO pacTBOpa C TUCHEPCHBIMHU YaCTUIIAMH Kap-

OWMIHBIX WM UHTEPMETAJUIUIHBIX (a3

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

OMIHBIX WJIM HHTEPMETAJUTHIHBIX (a3
e KpynHO3epHHUCTHIE, UMEIOINE TOMOTEHHYIO CTPYKTYPY TBEPIOTO PacTBOPa
VYriepoaucTol HHCTPYMEHTAIIBHOU CTAJIBIO SIBIISIETCSL. . ..

e PIS

e +VIOA
e 60

o C16

I[To cTpykType B paBHOBECHOM COCTOSTHHH OBICTPOPEXKYIOIINE CTaId OTHOCATCS K
e MapTreHCUuTHOMY
e AyCTEHUTHOMY
e IlepnmurHOMY
o + JleneOyputHOMY
Ilo crenenu packucnenus cranb 30XI'CA sBnsercs ...
e + CIIOKOWHOH
®  KUIISIIICH
® KAa4yeCTBCHHOU
® BBICOKOKAYECTBCHHOU

KJ1accy

XapompouHsle cTanu ayCTEHHTHOTO KJlacca Iesiecoo0pa3Ho IPUMEHSTh TS IeTaliel, paboTalonmx npu

TeMIeparypax...
e e Bole 850 °C
e 500-580°C
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e He Boiie 400°C
e +500-750 °C
JUist I3rOTOBJICHUS PEXKYIIETO HHCTPYMEHTA L[eJ1eco00pa3HO UCTIOIb30BATh CTANH ...
e +V7A,P6MS5
e 40XH, 30XIT'CA
e 60C2H2A, 55C2
e AC30XH, A40I
OCHOBHBIM TpeOOBaHUEM K J€TAISIM, PA0OTAIOIIMM B YCIOBUSAX aOpa3uBHOIO M3HAIINBAHUS, ABISETCA
BBICOKAA ...
® IIJJaCTUYHOCTH
® KOPPO3UMOHHAA CTOMKOCTh
e yJapHas BA3KOCTb
e -+ IIOBEPXHOCTHAs TBEPIOCTH
W3 npuBeeHHBIX CTajel HauOobIIel TBEpAOCTHIO B 3aKAJICHHOM COCTOSIHUH 00J1a/1aeT CTallb. ..
o +I1IIX4

e 45
o [2X17
o A22

TenaocToRKOCTh OBICTPOPEKYIIUX CTANEH — 3TO CTOCOOHOCTH TPOTUBOCTOSTh. . .
e -+ Otmycky
e ["a30B0il KOppO3UM NPU BHICOKUX TEMIIEpATYypax
e VYcranoctu
e MHOIrOKpaTHBIM HAarpeBaM U OXJIKICHHSIM
B mapke cranmu P9 nudpa o6o3navaer cpennee coaepikaHue. ..
e bopa B COTBIX JOJSAX MPOLIEHTA
e VYriepoja B I€CATHIX TOISAX MPOLEHTA
e ®@ocdopa B COTHIX JOISAX MPOIIEHTA
e + Bonbdpama B mporieHTax
Cranp 60C2XDA 1ienecoodbpa3Ho UCTIOTB30BATh JJIS
U3TOTOBJIEHHUS ...
e + IIPYKHH H peccop
® IICMCHTYEMBIX 3yOUaThIX KOJIeC
® [IAPUKOB U POJIUKOB MOAIMIUITHUKOB KaUE€HUS
® CBapHBIX CTPOUTENIBHBIX KOHCTPYKIIHIA
HenarpysxeHHbie uiam cnaboHarpyKeHHbIE IeTalld, pa0OTAOIIKE B Ta30BBIX CPEIax MPHU TeMIIepaTypax
BeIiie 550 °C, n3roraBnMBaioT U3 CTajeH.
e -+ 5KapOCTOMKHUX
® KapOINPOUHBIX
® TEIJIOCTOMKHUX
® KOPPO3MOHHO-CTOMKHX
Jiis neraneit, paboTaroNIMX HAa U3HOC B YCIOBUSAX a0pa3suBHOTO TPEHUS M BHICOKUX JABJICHUN U yIapOB
(TpaKoB T'yCEHUYHBIX MAIIWH, IIEK APOOHMIIOK U TIp.), IIETIECO00Pa3HO UCTIOIb30BATh CTAb ...
e +110I13JI

o Al2
e PO6M5
o [IIX15
W3 HuxenpuBeIEHHBIX KapOMPOYHON CTaJbIO SBIISIETCS ...
o 40XDA
e FO6MSKS
e +40X9C2
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e 18XI'T
J1J1s U3rOTOBIIECHUS KPYITHBIX IITAMITOB XOJIOAHOTO AePOPMUPOBAHUS I[EIECO00PA3HO UCIIOIb30BATh
cTanb ...
x4
12X18H10T
+X12M
V12
CriocoOHOCTh MaTepuana IIUTEILHOE BPEMs COPOTUBIIATHCS JeOPMUPOBAHUIO U PA3PYIICHUIO TTPU
BBICOKUX TEMIIEpaTypax Ha3bIBACTCA ...
e HKapOIPOYHOCTHIO
® TEIJOCTONKOCTBIO
® BLIHOCIIMBOCTBIO
® KapOCTOMKOCTBIO
Crans 1IX4 ucnonb3yercs 7151 U3rOTOBJICHUS ...
® JIeTAJICH, MOJyYaeMbIX XOJOJHON IITAMIIOBKOM
® IITaMIIOB XOJOIHOTO JAe(hOPMHUPOBAHUS
e + IAPUKOB U POJIUKOB MOAIIUITHUKOB
® I[[EMEHTYEMbIX 3yOUaThIX KOJIEC
N3 HImKeTnepeuncaeHHBIX CTaIe HanOOoIbIIeH H3HOCTOMKOCTHIO 00J1aIaeT. ..

e A40I

e 65-BU

e +IIIX15CI'
e 10

MerTanypruueckoe KauecTBO CTaIu ONPENEISIETCS . ..
CopaepxaHueM JIETUPYIOIINUX 3JIEMEHTOB
CreneHpro U pacKUCIIEHUs
+ ConmepxaHueM BpeIHBIX ITpuMeceid — cepbl U pocdopa
e BenuuuHol 3epHa
Bricokast uznococroiikocts cranu [IIX15 qocturaercst npoBeeHUEM. . .
e [lonHOM 3aKaJaKK U BBICOKOTO OTITyCKa
e Hopmaim3zauuu
o llemeHnranuu
e -+ HenonHo¥ 3aKaJKu U HU3KOTO OTIyCKa
HuskoyriepoaucTteie »KaporpovHble CTainu, coaepxamue 2-3% kapounoobpasyronux snemeHToB(Cr,
Mo, V), 110 cTpyKType B HOPMAJIN30BAHHOM COCTOSIHUM OTHOCSATCS K ----KJIaccy
MapTteHcuTHo-peppuTHOMY
AyCTEHUTHOMY
+ [lepnutHOMY
e MapreHCcuTHOMY
3y6uatslie kojeca u3 crainu 40X A MoTy4eHus: BBICOKON MOBEPXHOCTHON TBEPAOCTH B COYETAHUU C BS3-
KOU CepALIeBUHON MOJIBEPTakoT. . .
e VYIIy4ylIeHUIO
e Hopmanmuzamuu
e -+ I[loBepXHOCTHOM 3aKaJIKe U HU3KOMY OTIIYCKY
e llemeHTanuy, 3aKajke 1 HU3KOMY OTITyCKY

Tema: Ilimactmaccest
HaubGonee spko BeIpa)kKeHHON aHU30TPOIMEH CBOMCTB 00JIa/Ial0T IJIACTMACCHI C HAaIMoJIHU-
TEJEM.
® + BOJIOKHHUCTBIM
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® [OPOIIKOBBIM
® Ta3000pa3HBIM
® HEOpPraHW4YECKUM
[Tonumepsl, mepexosIIre B HEPACTBOPUMOE U HETNIABKOE COCTOSTHUE ¢ 00pa30BaHUEM TPEXMEPHOM ceT-
4aTOW CTPYKTYpHI IO BIMSHUEM TEIUIA, OTBEPAUTENECH, KaTaaIu3aTOPOB, HA3BIBAKOTCA ...
e + peaKToILIacTaMu
TEPMOIUIACTAMU
MTOJIAJIACTOIIACTAMU
OJIOKITOTTUMEpaMH
J171s1 NOBBIIEHUST MEXaHUYECKUX CBOMCTB M CHUKEHUS CTOMMOCTH IJIACTMACC B UX COCTAB BBOJAT ...
+ HalIOJTHUTEIH
MIaCTU(HUKATOPHI
CMOJIBI
CTaOMIIU3aTOPBI
[TonuMmepsl, pa3Msir4aroiiyecs Py HArpeBaHUH U 3aTBEPACBAIOIINE TP OXJIAXKICHUU 0€3 MPOTeKaHU
XUMHUYECKHUX PEAKLINN, HA3bIBAKOTCH ...
e + TepMoOIUIaCTaMU
® PpEaKkTOILIaCTaMHU
® OJUrOMEpaMu
comnojuMepamMu
CrnoucThle MIACTUKHU MOTYYarOTCs U3 BOJIOKHUCTBIX HAMOIHUTENEH (OyMaru, TKaHU, HETKAHBIX PYJIOHHBIX
MaTepuaioB), MPEABAPUTEIHHO MPOMUTAHHBIX WM JJAKUPOBAHHBIX TEPMOPEAKTUBHBIM CBSI3YIOIIUM, B
IIPOLIECCE ...
® IIPECCOBAHMS
® [OJUMEpHU3ALNHI
® [IOJUKOHJICHCAllUH
e + CIIEKaHHUA
B kauecTBe TEmI0M30IALMOHHOTO MaTepuaa 1eaecoo0pa3Ho UCIONIb30BaTh. ..
1. Tlomuctupon
2. Tekcromut
3. ®ropomact
4. + Ilenommact
J171st TOBBILIEHUSI TBEPJOCTH, POYHOCTH, JKECTKOCTH B COCTAB IJIACTMACC BBOJST. ..
[TnactudukaTops
CrabunmuzaTopbl
+ Hanonnurenu
e OrtBepauTenu
HenonspHsIM TEpMOIIIACTOM SIBIIAETCH. ..
e [lonuBuHUXTOPUA
e + [lonmuctupon
e Pe3onpHas cmona
e DMOKCUAHAs CMOJIa
[Ipu yBennueHnn TemMneparypsl yI€IbHOE JIEKTPUUECKOE COIPOTUBIIEHUE TBEPAbIX METEIUITMUYECKUX
MIPOBOJHHUKOB. ..
e YMeHblIaeTCH
e He uzmensiercs
e (CHauana yBeJIMYMUBAETCS, 3aT€M YMEHBIIIACTCS
e + VYBenuuuBaercs
JIMCTOBOM CIOUCTBIN MIIACTHK, MOIy4aeMblii TOPSIYUM IPECCOBAHUEM HECKOJIBKUX JIMCTOB Oymaru, npe-
BapUTENbHO MPOMUTAHHBIX (PeHOTOPOPMANBIETHIHON CMOJION, HAa3bIBAETCA. . .
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TEKCTOJMUTOM
+ r€eTHHAKCOM
JIeNbTa-IPEBECUHOMN
acOOTEKCTOIUTOM

TepMorIacTHYHON IJIACTMACCON SABIISAETCA ...

[Tocne oTBEpKAEHHS TEPMOPEAKTUBHBIE ITOJIUMEPBI UMEIOT CTPYKTYDY.

TeTUHAKC
+HOJIMIIPONUIIEH
aMUHOILIACT
CTEKJIOTEKCTOJIUT

Kpucrannuueckyro

+ [IpocTpaHCTBEHHYIO ((CIITUTYIO))
JInHenHKIO

Pa3BeTBieHHyIO

Tema: Pe3uHoBble MaTepHuaJIbl

B npouecce BynkaHu3aluu KayuyyKa CHUKAETCS ...

+ cTeneHb HAOyXaHMS KaydyKa B PaCTBOPUTEIISAX
3JIaCTUYHOCTH

TBEPAOCTh

MOPO30yCTONYUBOCTD

Jletanu U3 CbIpOM pE3UHBI U3TOTABIUBAIOT METOJAMH ...

B xadecTBe HanOJIHUTEIEH IIPU OJyYEHUH PE3UHBI UCIIONB3YIOT ...

+ IpeccoBaHUs M JUThS MO/ IaBICHUEM
ITUKEPHOTO JIUThS U 3KCTPY3UU

MIPOKATKHU U (ppe3epoBaHus

BOJIOUEHHSI ¥ U30CTATHUECKOTO MTPECCOBAHUS

+ MUHEpAIbHBIE WIH YIJIEPOIHbIE IOPOLIKH
CJIOHUCTBIE U TPAaHyJIMPOBAHHBIE MAaTEPUAJIBI
KOPOTKHUE UJIU HEIIPEPHIBHBIE BOJIOKHA

Cepy U CeleH

AHTHOKCHIAHTBI BBOJISIT B COCTaB PE3UH JUIA ...

+ 3aMeJICHHS TPOIIECCOB CTAPCHUS

o0pa30BaHMs MMONEPEYHBIX CBSI3EH MEXY MaKpOMOJIEKYJIaMH KaydyKa

obyerdenus nmepepadOTKH Pe3MHOBOM cMecH
MOBBIIICHUS JTACTHYHOCTH

Bynkanuzatopbl BBOJISAT B COCTaB PE3UH JJIA ...

M3HOCOCTOMKIE pE3UHBI MOTYyYatOT HA OCHOBE

+00pa3zoBaHus MOMEPEUYHBIX CBA3EH MEXKY MaKpOMOJIEKYJIaMU KaydyKa

3aMeICHHSI TPOIIECCOB CTapPCHUS
VIIy4IICHUs] TEXHOJIOTHYECKIX CBOWCTB PE3UWHOBON CMECH
dhopmupoBanus CHEPOTUTHON CTPYKTYPBI MaTepraia

OYTOZECHOBBIX
TTOJTUCYITb(PHTHBIX
+ DOJIMYPETaHOBBIX
CHIIOKCaHOBBIX

I[JIH CHUIXCHUSA T'OPHOYCCTHU B COCTaB PC3UH I[OGaBJIHIOT. ..

Perenepar
+ AHTUIIEPEHBI
Jle3omnopaHThl

Kay4yKOB.
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e DyHrunuasl
Jljig yBEIMUYEHUS CONIPOTUBIIEHUS PE3UH U CTHUPAHUIO B UX COCTAB BBOJAT. ..
Kpacurenn
+ AKTHBHBIE HAIIOJHUTEIN
[TnactudukaTops
WHepTHBIE HATOTHUTETN

Tema: MaTepuaJsbl ¢ 0COOBIMH JIeKTPUYECKUMHU CBOMCTBAMH

BennunHa 1 TUIT TPOBOMMOCTH NOJIYIPOBOHUKOB 3aBUCHT OT ...

e -+ IpPUPOABI U KOHLIEHTPALUU [TPUMeECEN

e THUNA KPUCTALINYECKON PEIIETKH

® [1apaMeTPOB KPUCTAJUIMUECKOMN pEIIETKH

¢ MarHUTHOM IPOHHUIAEMOCTh
CriocoOHOCTD K MOJISIpU3aLUU O] AEUCTBUEM MPUIIOKEHHOTO 3JIEKTPUUECKOTo OIS sSBiseTcs GpyHaa-
MEHTAJIbHBIM CBOVICTBOM ...

¢ + MUDIEKTPUKOB

® IIOJIyIIPOBOJHUKOB

® IIOJIyIIPOBOJHUKOB

¢ (eppoMaraeTukon
K TpyaHOrOoprounm XKMIKUM JUIEKTPUKAM OTHOCSTCS ...

e + KpPEMHEOPraHUYECKHE KUIKOCTH

e HedTsaHBIE Macna

®  TOJIUXJIOPIUGPEHHUITBI

e (TOpOpPraHUYECKUE KUIKOCTH
Haubonee Bbicokue 3Ha4eHUsI YACTBHOTO COITPOTUBIICHUS U AJIEKTPUUECKON MTPOYHOCTH UMEIOT ...

e -+ HENOJISIPHBIE TEPMOILJIACTHI

® [OJISIPHBIE TEPMOILIACTHI

® PEaKTOIIACTHI

e HedTsaHBIE Macna

Tema: OCHOBBI JINTEHHOT0 MPOU3BOICTBA

CrocoOHOCTh METAIJIOB U CILJIAaBOB B PACIUIaBIEHHOM COCTOSIHUU 3aIOJIHATH MOJIOCTh (POPMBI M TOYHO
BOCITPOM3BOJUTH OUEPTaHUsI OTJIMBKU HA3bIBACTCH ...

® -+ KHJAKOTEKYYECThIO

e (HopMyeMOCTBIO

®  BSI3KOCTHIO

® JIMKBalUEH
YacTh MOIETTHHOTO KOMITJIEKTA, PU TIOMOIIX KOTOPOM B TUTEHHOHN hopMe 00pa3yercs moJI0CTh, COOT-
BETCTBYIOIIAsi HAPYKHOU KOH(PUTYpaliuu ¥ pa3MepaM OTJIMBKH, Ha3bIBACTCA ...

e + MOJICIBIO

® OIIOKOU

® CTEp)KHEM

e TpUOBLIBIO
MHOTOKpaTHO UCTIOIb3yeMast ISl MOTYYCHHS OTJIMBOK MeTaindeckas oopMa Ha3bIBACTCA . ..

® -+ KOKHIIEM

e 00o0mouKoBOH (hopMOH

e mpecc-hopmoii

®  U3JIOKHUIIEH
JlJis oNTydeHust OTIIMBOK, IMEIOIIHUX (JOpMY TeJ BPAICHHSI, UCIIOJIb3YIOT JIUTHE ...

e + IEHTPOOEKHOE
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® B KOKHIJIb
® 10 BBHIIJIABISIEMBIM MOJIEIISAM
e B 1iecHYaHbIe (HOPMBI
OCHOBHBIM KOMIIOHEHTOM (DOPMOBOYHON CMECH SIBIISIETCA ...
+ KBapLEBbII IECOK
IIEMCHT
JKHIKOE CTEKIIO
® MAarHe3urT
HeoaHopoaHOCTh XUMHUYECKOTO COCTaBa CIJIaBa B PA3JIMYHBIX YaCTSAX OTIMBKHU HA3bIBETCH. ..
e VYcankoi
o -+ JIukBamuen
e Tlonmumopduzmom
e AHM3OTpoOnuUeEn
CBOICTBO MaTepraIoOB YMEHBIIATh OOBEM U JIMHCHHBIC pa3Mephl MIPH OXJIAKICHUU U 3aTBEPICBAaHUH
Ha3bIBaeTCH. ..
e KunkorekyuecTrio
e OTHOCHUTEIBHBIM CYKEHUEM
e + VYcankou
[ ]

VYIIIIOTHAEMOCTBIO
OCHOBHBIM CBSI3YIOIIUM KOMIIOHEHTOM (DOPMOBOYHBIX CMECEH SBISETCS ...
e +IJIHMHA
® KHMIKOE CTEKJIO
[ J

TEPMOpPEaKTUBHAS CMOJIa
® IIEMEHT
MatepuanaoM, U3 KOTOPOTO U3TOTABIUBAIOT POPMBI JJII KOKHIEHOTO JIUThS, MOXKET OBITb ...
e + cephlil UyTyH
® KepammHKa
® TICCUAHO-CMOJISTHAs CMECh
® TICCUAHO-TJIMHUCTASI CMECh
[Tporecc popMupoBaHus OTIMBKH NMPY CBOOOIHOM 3aJIMBKE METAJIIa BO BpaIaroytocs ¢opMy Ha3bIBa-
€TCSI TUTBEM. ..
e B KOKuUIb
e [lox naBieHuEeM
e B o6omoukoBbie popMbI
e + [leHTpOOEKHBIM
DIeMEeHT MOJICTTFHOTO KOMITJIEKTA, HCIIOIh3yEeMbIH JIJIsl KPETICHUSI MOJIEICH OTJIMBKHU M SJIEMEHTOB JIUT-
HUKOBOH CHCTEMBbI, Ha3bIBAETCH. ...
e +MoneapHOH INTUTOU
e Monensio
e (CrepxxHeM
e Onokoi

Tema: OCHOBBI CBAPOYHOI0 MPOU3BOICTBA

B kaudecTBe 3aMTHOTO ra3a Npu AYyroBOM CBapKe MOYHO MCIOIb30BATh ...

e +apro”

® MCTaH

® KHCIOPOJ

® alECTUIICH
Pa3HOBUIHOCTHIO KOHTAKTHOM CBAPKU SIBJISIETCS CBapKa ...

e -+ TOo4YeyHaAd
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® B3pPBHIBOM
® 3JEKTPOHHO-Ty4YeBas
® IJIa3MEHHas
TexHOTOTHUYeCKU MPOIECcC MOJYyYEHHUS] HEPA3bEMHOTO COCIMHEHHUS! MOCPEICTBOM YCTAHOBIICHUSI MEX-
aTOMHBIX CBSI3€d MEXKIY COEIUHSIEMBIMU YaCTUI[AMH MIPU UX HarpeBaHUM U (WJIHM) TUIaCTUYECKOM nedop-
MUPOBAHUU HA3BIBACTCH ...

e -+ CBapkou

® JIUThEM

® I[IPECCOBAHUEM
® KOBKOW

Pa3HOBUIHOCTEIO TEPMOMEXAHUYECKOM CBAPKU SIBIISIETCS CBApKa ...
e -+ KOHTaKTHas
e Jyrosas
e TrasoBas
® DJIEKTPOILIAKOBAs
[Ipu yBennueHnn conepkanusl yriiepoaa B CTAIAX UX CBAPUBAEMOCTS ...
e + yXyaIaercs
®  yIIy4IlaeTcs
® IPAKTHUYECKU HE U3MEHSIECTCS
® H3MEHAETCA HEMOHOTOHHO

Hawunyudmeii cBapuBaeMocTbio 00a0a10T CTalu:
e CpenHeyriiepoaucTtoie
e + Huskoyriepoaucrbie
e BrICOKOyIIIEpOaUCTHIE

e JlerupoBaHHble
K mMexaHnueckum MeTo1aM CBapKu OTHOCHUTCS CBapKa ...
® TOYEYHas
o muddy3nonHas
e +TpPEHUEM
® pyuHas IyroBas
Caapka, ocy1iecTBisieMas 3a CUET TEIUIOTHI, BBIIEISIEMON IPU CrOPaHUM F'OPIOYETO Ira3a B KUCIOPOAE,
Ha3bIBaeTCH. . .
e +Ta3zoBolt
e KoHTakTHOI
e JlyroBoil CBapKO B 3aILIMTHBIX ra3ax
e DJEKTPOLLIAKOBOI
CBapkoii Ha3bIBAeTCA ...
e +TEXHOJIOTMYECKHUI ITPOLIECC MOTYUYEHUSI HEPA3bEMHOIO COEAMHEHUS ITOCPEICTBOM YCTAaHOBIICHUS
MEKaTOMHBIX CBSI3eH MKy COSAMHAEMBIMU YaCTULIAMHU TIPU WX HarPEBaHUU U (WJTN) IJIaCTHYe-
CKOM J1e(hOpMHUPOBAHUH
e Harpes U BbIIEPKKa MOPOIIKOBON (POPMOBKU HUKE TOUKH IJIABJICHHUSI OCHOBHOI'O KOMIIOHEHTA C
IEJIBIO TIOJTyYeHUsI HEOOXOIUMON CTPYKTYPBI U CBOUCTB
® COCIMHEHHE METAJUIMYECKHUX 3aTOTOBOK 0€3 PacIUIaBIeHUS C IIOMOLIBIO MPUCATOYHOIO CIIJIaBa,
umMmeroniero 0osiee HU3KYI0, O CPAaBHEHUIO C OCHOBHBIM METAIIJIOM, TEMIIEpATypy IMJIaBICHUS
e 3aJMBKa PACILJIABICHHOI'O U MEPErpeToro 10 ONTUMAaIbHOM TeMIiepatypsl MeTauia B (opmy,
BHYTPEHHSS MOJIOCTh KOTOPOIl COOTBETCTBYET pa3zMepam U KoH(purypanuu Oyayuiei neranu
B kauecTBe roprodero ra3za npy ra3oBoi CBapKe 4alle BCEr0 UCIOIb3YIOT. ..
e Apron
e Bogopon
e + Aneruien
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e VTIJIEKUCIIBINA a3

Tema: O0pabdoTKka MeTA/UI0B 1aBJIeHUEM
MeTtoaoM, UCTIONB3YEMBIM JJIs TTOTYYEHUs TPOBOJIOKH, SIBIIIETCS ...
e + BOJIOYCHUE
e BBICAJKa
e INTaMIIOBKa
® TMPOTSIKKA
[Ipouiecc BrIaBIMBaHUS METAJUIa U3 KOHTEHHEpA Yepe3 OTBEPCTHE B MATPUIIE HA3BIBAETCA ...
e + IIPECCOBAHUEM
e BOJIOUCHHEM
e IITaMIIOBKOM
® IIPOKATKOHN
dopma NONepeyHOTO CEYCHMS U3IEIIHS, TOJYYEHHOTO MPOKATKOM, Ha3bIBAETCH ...
+ npodunem
COpPTaMEHTOM
cas10oM
KaOpom
O06paboTka METAIJIOB JAaBJICHUEM CUUTACTCS TOpsUYEH, €CIM TeMIleparypa MeTajla BBIIIEC TEMIIEpaTyphl

+ pexkpucTaIIN3aIUU
TEKy4ecTu
Ar;
500°C
[Ipouecc cBOGOIHOTO TEeYEHHs] MeTasla MOJ BO3ACUCTBUEM NEPUOAMYECKUX YAApOB WM CTATUYECKUX
BO3JICHCTBUI MHCTPYMEHTA HA3BIBACTC ...
e + KOBKOU
e TOpAYeH 0OBEMHOH IITAMIIOBKOM
® DKCTpy3HUEH
® [IPOKATKOM
Onepaiusi KOBKH, UCIIOJIb3yeMasi 1JIs [TOTYyUYEHHsI MTOJIOCTU B 3aTOTOBKE 3a CUET BHITECHEHUS MaTepuasa,
Ha3bIBaeTCH. . .
e [IpobOuBkoit
e Ortpe3koit
e + [IpommBKoOi1
e BripyOka
[IITamMIOBKa B OTKPBITHIX IITAMITAX SBIISETCA. ..
o  ®dopmMoobOpasyroIIeH orepareld JTMCTOBOM M TaMITOBKH
e  OaHOI U3 pa3AeNUTENbHBIX ONEpPAINi JUCTOBON MITAMIIOBKH
e + Pa3HOBUIHOCTBIO ropsueii 00bEMHOM IITAMIIOBKH
e Pa3sHOBUIHOCTHIO KOBKHU
[Iporiecc npoTsATruBaHus MPYTKa YEPE3 CYKAIOIIEECsS OTBEPCTUE. pa3MEPhl KOTOPOTO MEHBIIIE, YEM UCXO/I-
HBIE pa3Mepbl IPYTKa, HA3bIBAETCH ...
e + BOJIOYCHHUEM
® MPOTSHKKON
® IIPOLIMBKOMN
® [IPECCOBaHUEM
[Tpoduam moaydar0T METOIOM ...
® KOBKH
® 0CajaKu
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e TOpsuei 00BEMHOMN IITAMIIOBKH

e +IIPOKATKU
Oneparys JUCTOBOM MITAMIIOBKH, HCIIOIB3yeMast ISl TOTYYCHUS U3/ICTNI THIIa CKOO, KPOHIIITEHHOB,
Ha3bIBAETCH. ...

e Bricagkoi

e  OOxuMoM

e OT6opTOBKOM

e -+ I'ubkoit
PaznenutensHas onepaius JIMCTOBOW IITAMIIOBKH, IIEJIbIO0 KOTOPOH SIBISETCS pa3/ielieHne 3ar0TOBKH 10
3aMKHYTOMY KOHTYpY, IPH KOTOPOM OTJelsieMasl 4acThb SBIISETCS OTXOJOM, HAa3bIBAETCH. ...

e BripyOkoii

e [IpommBkon

e Ortpe3skoit

e +[IpoOuBKoit

Tema: OcHOBBI 00pa00TKH pe3aHueM
[Ipu 06paboTke MOBEpXHOCTEN TEI BpallleHUsl Ha TOKAPHOM CTAHKE IJIaBHBIM JIBUJKEHUEM SIBIISIETCS ...
e + BpallaTeIbHOE JBUKEHHE 3arOTOBKHU
e BpamiaTteIbHOE JBUKEHHE pe3lia
® [IOCTyIaTeJbHOE JIBHKEHUE 3aTOTOBKU
® [IOCTYIAaTENIbHOE JBMKEHHUE pe3lia
[Ipu ppezepoBaHuM ITaBHBIM ABMXKEHUEM PE3aHUS SIBISIETCA . ..
e + BpallaTeIbHOE JBUKEHHE HHCTPYMEHTA
MOCTyNaTeNIbHOE IBUYKEHUE HHCTPYMEHTA
BpalllaTelbHOe ABM)KEHHE 3arOTOBKU
MOCTyMNaTeJIbHOE IBU)KEHUE 3aTOTOBKU
Jlnst Hape3aHus! pe3b0bl B OTBEPCTHSIX MCTIONIB3YIOT ...
+ METYHKHU
cBepia
3€HKEPbI
® pa3BepTKU
Paccrosaune mexay oOpadaTsiBaeMoit 1 00paO0TaHHOM OBEPXHOCTSAMH 3arOTOBKH, H3MEPEHHOE IEPIICH-
JTUKYJISIPHO MOCJIEHEH, Ha3bIBAETCH ...
e -+ rIyOMHOM pe3aHus
e rojaden
e paboyuM X0JIOM UHCTPYMEHTA
® HApOCTOM
Jliis oO0TaurBaHUs HAPYKHBIX HUIMHIPHUYECKUX M KOHUYECKUX MOBEPXHOCTEH HUCIOJIb3YIOT
pe3IIbL.
® TIOJpE3HbIC
¢ + IPOXOJIHEIE
® pacTouyHbIC
e (hbacoHHBIE
[Tporecc 06pabOTKH 3arOTOBOK PE3aHUEM C IIOMOIIBI0 a0pa3uBHOTO Kpyra Ha3bIBAeTCA ...
e +mmudoBaHHEM
® CTpOraHuem
® TOYCHHUEM
® XOHHHTOBaHHEM
O06paboTKy OBEPXHOCTEHN CIIOKHON KOH(UTYpAIIUU TPOBOJST C TIOMOIIIBIO PE3IIoB.
® TIPOXOAHBIX
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® PpPacTOYHBIX
e +dacoHHBIX
® TIOJPE3HBIX
[Tpu ppesepoBanuu uHCTPYMEHT (ppe3a)...
e +CoBepllaer rIaBHOE BPAIIATEIbHOE JBUKECHHE
e (CoBepluaeT r1aBHOE BpalllaTelbHOE ABM)KEHHUE U MOCTYNATEIbHOE JBUKEHHUE MT01aY1
e HenonsuxHa: riaBHOE BpalllaTeNbHOE ABMKEHUE U MIOCTYNATEIbHOE ABM)KEHNE COBEPIIIAET 3aro-
TOBKa
e (CoBepiaeT NOCTyNaTeNbHOE ABM)KECHUE II01a4YH
[Tpu 0OpaboTKe XpyNKUX MaTepHUaioB 00pazyercs ...
+CTpy>KKa HaJgjaoMa
CIIMBHAsI CTPYKKA
cycTaBuaTasi CTpyKKa
JJIEMEHTHAs CTPYKKa
OTHolIEHNE pacCTOSHUSA, IPONACHHOTO pacCMaTpPUBAEMOM TOYKOM pexXylIel KpOMKH HHCTPYMEHTA WU
3arOTOBKH BJIOJIb TPAEKTOPUH 3TOM TOYKH B IBH)KEHUE MOJA4H, K YMCITy [IUKJIOB APYTOr0 IBUKEHUS BO
BpEMS pe3aHMsI Ha3bIBAETCHA. . ..
e ['yOuHoOM pe3anus
o + Ilomaueit
e (CKOpOCTBIO pe3aHus
e [Ipou3BoauTEIHLHOCTHIO OOPAOOTKH
MHOro01e3BUIHbII HHCTPYMEHT, IpeIHa3HAUCHHBIH JIIsI OKOHYATEIbHOI 00pabOoTKH OTBEpCTHIA, Ha3bIBa-
ercs. ...

MeTunkom

+ Pa3BepTkoit
[TpoxoaHbIM pe3romM
e Caepiom

Pacrounbie pe3iibl peaHa3HaueHbl Juisi 00paboTKU MOBEpXHOCTEN
e + BHYTpeHHUX
e TopuoBbix
e  CH0XHBIX
e HapyxHbix

OCHOBHBIMHU HHCTPYMCHTAMU, UCIIOJIb3YyCMbIMU IIPHU O6p&60TKe 3aroTOBOK Ha TOKApHBIX CTaHKaX, SABJIA-
IOTCA ...

e CBepia

® TIPOTSIKKHU
e (pe3sl

e +pe3Ibl

OCHOBHBIMU MHCTPYMEHTAMH, UCIOIb3yEMbIMU IPU HUTH(OBAHUY, SIBIISIFOTCS. ..
e [IpoTsxku
o ®pe3nl
e Pesnnl
e + AOpa3uBHBIC KPYT'H

2.4 IlepeyeHb BONMPOCOB K 3a4eTy
1. Knaccudukarus MeTamios.
2. IloHsTHE O KPUCTAIUIMYECKOM pEIIETKE.
3. Tumnsl KPUCTATUINYECKUX PEIIETOK METAJUIOB M UX XapaKTEPUCTUKH.
4. OnpeneneHre aHU30TPOIINN METAIIIIOB.
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5. leheKThl KpUCTAIITUIECKUX PEIIETOK.

6. CTpoeHue pealbHOrO CIMTKA MeTallja.

7. MeTonpl onpeaieneHus TBEPAOCTH METAJIIOB.

8. Onpenenenue CruiaBa, TUIBI COSTMHEHUH 00pa30BaHHBIX KOMITIOHEHTAMU CILIABA.

9. laTb XapaKTepUCTHKY TBEPAOTO PACTBOPA, yCIOBUS 00pa30BaHUs, TUIIBI TBEPABIX PACTBOPOB.
10. Ompenenenne XUMUYECKOTO COSAMHEHUS, YCIOBHsI 00pa3oBaHusl.

11. Onpenenenne MeXaHUUECKOW CMECH, YCIIOBUS 00pa30BaHus, OTIMUME YBTEKTOU/IA.
12./luarpaMMa COCTOSIHHSI CIUIaBa, HEOOXOIMMBIC YCIOBHSI AJI TOCTPOSHUS TUArpaMMbl COCTOSTHHS
CIUIaBa.

13. AHanu3 quarpamMm COCTOSIHHSI CIIJIaBa C MOMOIIBIO MpaBmiia (has.

14. AHanu3 nuarpaMm COCTOSIHUSA CIUIaBa C TOMOIIBIO MpaBUJjia phluara.

15. IIpouecc nonyuenus uyryHa. Mcxonubsie matepuainbl. OCHOBHBIE 37I€EMEHTHI IOMEHHOM MEeUH.
16. CiocoOsI oTyueHus CTany. BrimiaBka cTanu B KUCIOPOAHOM KOHBEKTOPE.

17. BolmuaBka cTainy B 3J€KTpoIeyax, ClIoCOOHOCTb OUUCTKH.

18. CiocoObI pa3nuBKHU M PACKUCIICHHUE CTAJIH.

19. Inarpamma cocTtostHus criiaBa «oKene3o-yriepoa.

20. Baugnaue yriaepoaa v Apyrux IpuMecei rma CBOMCTBA )KeJIe30yTIIEPOAUCTHIX CILIABOB.

21. Knaccuduxanust 1 MapKupoBKa 4yT'yHOB.

22. Knaccudukanus 1 MapKUPOBKa yTIAEPOIUCTHIX CTaJICH.

23. BausiHue Nerupyrommx 3JEMEHTOB Ha CBOMCTBA CTaNIH.

24. Knaccudukanusi © MapKHUPOBKaA JISTHPOBAHHBIX CTAJICH.

25. Knaccudukarus 1 MapKupOBKa aTFOMHUHHUEBBIX U MEAHBIX CIIJIABOB.

26. Knaccudukanms 3eKTpOTEXHHUYECKUX MaTeprasoB.

27. IIpoBOTHMKOBBIE MaTepUaIIbl MAJIOTO YAEIBHOTO COTPOTUBIICHHUS.

28. IIpoBOIHMKOBBIE MaTEPHAIbl BBLICOKOTO YAEIBHOIO COMPOTUBIICHUE.

29. DnexTpou3ndecKre NpoIecchl B AUITEKTPUKAX.

30. TBepable TUATECKTPUKH.

31. )Kunkue quaeKTpuKy.

32. I'a3000pa3Hble AUDIICKTPUKH.

33. ®U3NKO-XMMHUYECKHE XapaKTEPUCTUKHU AUIJIEKTPUKOB.

34. [TonynpoBOAHUKOBBIE MaTEPUAIBI.

35. MarHuTHbl€ MaTepUabl.

36. ®u3nyecKue ABJICHUS B MArHUTHBIX MaTeprasax.

37. MarauTo-MsArkKue MaTepuansbl.

38. MaruuTo-TBepAbIe MaTEPUAIbI.

39. KoMno3uuroHHbIe MaTEpUaIIbL.

40. ITnacTuyeckre Macchl, KJIEH, TUTICHI, aJIe0ACTPhI U IIEMEHTHI.

41. KoMIO3UIIMOHHBIE MAaTEPUAIIBI C ATFOMUHUEBONW MaTPULIEH.

42. KoMIO3UIIMOHHBIE MAaTEPHUANIbI C HUKEJIEBOM MaTPULIEH.

43. DBTEKTUUYECKNE KOMIIO3UIIMOHHBIE MaTEPHUAJIbl HA AIFOMUHUEBON OCHOBE.

44. DBTEKTHUYECKHUE KOMITO3UIIMOHHBIE MaTepUAJIbl HA HUKEJIEBOW OCHOBE.

45. Tepmuueckasi oOpadoTka. [IpeBpaiieHus MpoUCXosAIINe MPU HATPEBE U OXJTKICHUH B CILIABaX.
46. Kimaccudukanusi BUI0B TEPMUUYECKONH 00pabOTKH.

47. Otxur. Buasl oxura.

48. 3akanka, BUIbI 3aKaJIKH.

49. OTnyck, BUJbI OTITYCKA.

50. XuMuKo-TepMudeckast 00paboTka, e€ BUIbI.

51. JIuteitHoe npon3BoAcTBO. IIpenmyiiecTBa U HeqocTaTKU. JINTEHHbBIE CBOMCTBA IPUMEHSAEMBIX MaTe-
pHanos.

52. Ha3nauenue nuteiiHoil ¢opmbl. TpeboBaHUs K TUTEHHOW (GopMe u €€ OCHOBHBIE KOHCTPYKTHUBHBIE
3JIEMEHTBHI.

53. CocTaB IUTEHHOTO MOJEIILHOTO KOMIUIEKTA. [lepeurcnuTh crieraabHble CIOCOObI TUThSL.
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54.06paboTka MatepuaaoB AaBieHUEM. [[oHITHE 0 MEXaHU3ME TUIACTUYECKOTO 1e(hopMUPOBaAHUS.
55.Bnusinue pa3nu4HbIX (PaKTOpOB Ha MIACTUYHOCTH Marepuana. CrocoObsl 00pabOTKU METaIOB JaBiie-
HUEM.

56.IIpokartka, BUABI IPOKATKH, HEOOXOIUMOE YCIOBUE NMPOKATKH.

57.KoBka, OCHOBHBIE OTIEpAIIH KOBKH, 000PYI0BaHHE, UCIIOIB3YEMOE MPU KOBKE.
58.1lITamMmnoBKa, BUBI IITAMIIOBKH, 000PYOBaHUE JUIS IITAMIIOBKH.

59.Bonodenue, mpuMeHseMoe 000pyTI0BaHUE ISl BOJIOYCHUSI.

60.IIpeccoBanue, BUAbI IPeCCOBaHMs, 000PYIOBAHUE JUISI IPECCOBAHUS.

61.0mnpenenenne cBapku U 00pa30BaHUE CBAPHOTO COCTMHEHUSI.

62.21eKTpuuecKas ayra v CrocoObl ee 00pa3oBaHMsL.

63.TexHOonOTHs PYYHOU JTyTOBOM CBAPKH.

64.XapakTepuCcTHKa ra30BOT0 IJIAMEHU U YCIIOBHSI €0 00pa30BaHMsL.

64.TexHOonorHs ra30BOM CBapKH.

66.CBapoyHble UICTOYHUKU TETIOTHI.

67.0060pyaoBaHue I Ta30BOM CBAPKH.

68.CrennanbHble c1ocOObI CBAPKH.

69.I1aiika MeTaJI0B.

70.J1ebeKThl CBApPHBIX U MASHBIX COSTUHEHHIA.

71.CyHoCTh ¥ CIOCOOBI 00pabOTKH MaTEpUAIOB PE3aHUEM.

72.OCHOBHBIE 3JIEMEHTHI IIPOLIECCOB PE3AHUS.

73.®Du3nuecKkre OCHOBBI MPOIECCA PE3aHUsI METAJIIOB.

74.Cxembl crioco00B 00pabOTKU pe3aHUEM.

75.1lapameTpbl TEXHOJOTMYECKOTO MPOIIECCa PE3aHUSL.

76.CKopoCTh TTIaBHOTO IBUKECHHUS PE3aHUS IPU PA3IMUHBIX CII0c00ax 0OpabOTKH U Ha YTO OHA BIIUSET.
77 Ilogada nHCTpYMEHTA M TIIyOMHA pe3aHus TIPU PA3IMYHBIX CIIOCO0ax 00pabOTKH pe3aHUEM.
78.I'eomeTpudecKre MapaMeTphl peXKyLIEro HHCTPYMEHTA.

79.BiausHrEe TEOMETPUYECKHUX MAPAMETPOB PEXKYILETO MHCTPYMEHTA Ha IPOLIECC PE3aHMUSI.
80.Cuna pe3anus.

81. MourHocTh mporecca pe3aHusl.

82. [Ipon3BOAUTENHEHOCTS OOPAOOTKU pe3aHUEM.

83. TemnoBbIe MPOIECCHI B 30HE PE3aHMUSI.

84.CMa304HO-0XJIaXAAIOIINE CPEBL.

85. TpeboBanus K HHCTPYMEHTAJIbHBIM MaTepraiiaM. [ pynbl HHCTPYMEHTaIbHBIX MaTEPUAIIOB.
86.IHCTpyMeHTalIbHBIE M OBICTPOPEXKYIIIUE CTAIIH.

87.TBepaple CIUIABBI.

88.Pexyas kepamuka.

89. CBepxTBepble MaTepUAIIbI.

90. Buapsl n3HOCa pexXyIiero MHCTPYMEHTA.

3. Kpurepum onieHKYM 3HAHUI CTYJ€HTAa HA 3a4eTe

3aKII0YUTEIBHBIM 3TANIOM H3YUYEHHMS MEXAMCLUIIMHAPHOTO Kypca siBisercs 3adeT. Kpurepusmu
YCHEIIHOM clauu MPOMEKYTOYHOIO 3a4eTa 10 Y4eOHON AUCHUIIINHE SBIISIOTCS:

— YCBOEHHME TEOPETUYECKOT0 MaTepHaa;

— aKTUBHOE y4acTHe B MPAKTHUECKUX 3aHATHUSX;

— BBINIOJIHEHUE BCEX 33/IaHUH B paMKaX CaMOCTOSITENIbHOU PadOThI CTY/ICHTA.

— YCIIEIIHOE BBIMOJHEHHUE TECTOBBIX 3aJIaHUM.

[TpoBenenue 3adera kak (OpMBbI MPOBEPKH 3HAHUU CTYAEHTOB IperojaraeT coOMIofeHue psaa
YCJIOBHH, 00€CTeUnBaIONIUX MeIarorndeckyo 3¢G(EKTUBHOCTh OLICHOYHOW TMpolenypsl. Baxueimme
Cpeu HUX:

— CTETIEHb U3YYEeHHUs pa3ziesioB YueOHOM MporpaMMbl U TIOHUMaHUE B3aUMOCBSI3€ MEX 1y HUMU;

— T1yOMHA MOHMMaHUS CYIIECTBA 00CYX/IaeMbIX IPoOJeM, a TaKXKe aKTyaJIbHOCTH U IPAKTUYECKOM
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3HAYUMOCTH U3Y4aeMOro npohecCuoHaIbHOT0 MOIYJIS;

— JIOTUYECKU KOPPEKTHOE, HEMTPOTHUBOPEUUBOE, MOCIEAOBATEILHOE U apTyMEHTUPOBAHHOE MOCTPO-
€HHe OTBETa CTYyACHTaMU;

— YPOBEHb CAMOCTOSATEIBLHOIO MBIIIJIEHUS C 3JIEMEHTAMU TBOPUYECKOrO MOAXO0Aa K U3JI0KEHUI0 Ma-
Tepuana.

O1eHKa «3a4T€HO» BBICTABIISIETCS CTYIEHTY, KOTOPBIIA:

— TI0Ka3bIBaeT 3HaHHE NMPOTrPaMMHOI0 MaTepuaia, CTPYKTYpPhl, @ TaK’Ke OCHOBHOTO COJAEPKAHUS U
€ro 2JIEMEHTOB, MHHOBAIIMOHHOE CO/ICP KaHKE M0 CPABHEHUIO C YIeOHOI TUTEpaTypoil;

— o0naiaeT AOCTATOYHBIMU 3HAHMUSIMM JUIsl PEUICHMs] TUIIOBBIX 3a]a4, YMEET BBIMOJHATH IMpeay-
CMOTpPEHHbIE TPOrPaMMOit 3aJaHus;

— 3HAeT BaKHEHIME padOThl M3 CIIMCKa OCHOBHOM PEKOMEHOBAHHOM JIUTEPATYPhl U 3HAKOM C JI0-
MOJIHUTEIIBHO PEKOMEHIOBAHHOM JINTEPATYPOM;

— BJIa/IEET METO/I0JIOTHEN N3ydeHus y4eOHOM AUCHIUIIIMHBI, YMEET MPUMEHSATh TEOPEeTHUECKIE 3Ha-
HUS TIPU PEIICHUU 3a71a4, 000CHOBEIBAsI CBOU JICHCTBUSI.

OreHKa «HEe 3a4TEHO» BBICTABIISIETCS CTYACHTY, KOTOPBI:

— MOKa3aJl MpoOebl B 3HAHUSX OCHOBHOTO y4eOHOTO MaTepuaia, He MOXET JaTh YETKOrO TTOHUMA-
HUSI OCHOBHBIX TTOJIOKEHUH, KATETOPUA U TTOKa3aTese mpohecCuoHaIbHOTO MOTYJIS;

— HE YMEET peliaTh 3aJja4d U He MOXKET pa3o0paThCsi B KOHKPETHON CUTYaIUH.

— HE 3HaeT, TM00 UMEET OTPHIBOYHOE MPEICTABICHUE 00 yueOHOM MaTepuale;

— HE YMEET BBINOIHATH MPEAYCMOTPEHHBIE TPOTPaMMOM THUIIOBBIE 3a/1a4H.
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