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®OHJ, OLLEHOYHbIX CPeACTB Y4ebHON AncuMnanHbl «MaTtepuanosegeHme» paspabo-
TaH B COOTBETCTBUM C PefiepasibHbIM rOCYAapCTBEHHbLIM 00pa3oBaTe/lbHbIM CTaH4APTOM
cpefHero npogeccuoHanbHOro 06pasoBaHus No crieynanbHocTn 23.02.07 TexHUYeckoe
06CNy>KrBaHWe N PEMOHT ABUraTesiein, CUCTEM U arperatoB aBTOMOOW/EN YTBEPXKAEHHOIO
Mpurkazom MuHMCTepCTBa NpocBeLLeHns Poccuinickon degepauun ot 23 Hosops 2020 T.
Ne 657, deaepanbHbIM rocyapcTBeHHbIM 06pa3oBaTe/lbHbIM CTaHAapTOM CpeAHero 06-
Lero obpasoBaHus, yTBEPXKAEHHOro MNprkasoM MUHUCTEPCTBOM 06pa30oBaHNA M HayKu
Poccum o1 17.05.2012 r. Ne 413 (pea. MNpukazom MuHUCTepcTBa 06pa3oBaHUSA U HayKu
Poccum ot 12.08.2022 r. Ne 732), paboueit nporpammbl AUCUMNAMHbI «Martepuanoseje-
HUe.

OpraHusaumsa-paspaboTyunk: egepasibHOe rocyaapCTBEHHOe OHOIPKETHOE 06pa3so-
BaTe/IbHOE YyupexaeHue BbiCero obpasoBaHUsi «Benropofckuii rocyfapCTBEHHbIA ar-
papHbIA YHBEPCUTET MMeHn B.A. MopnHa»

CocTtaBuTtenu: MuHacsH A.l'. — K.T.H., JOLUEHT Kadeapbl TEXHUYECKOM MeXaHWKN U KOH-
CTPYVPOBaHNS MaLLH



COOEP>XAHUE

1. MNacnopT hoHAA OLEHOYHbIX CPeACTB

2. POpMbl KOHTPO/IS U OLeHMBaHMS POPMUPYEMBIX KOMMETEHLN
3. Kputepuun oueHMBaHUA (POPMMPYEMbIX KOMNETEHL M

4. KOHTPO/IbHO-0OLIeHOYHbIE CpeacTBa

5. MeToanyeckme matepuansl

6. CNNCOK NCTOYHNKOB

o o 01 b

59



MacnopT hoHAa OLEHOYHbIX CPeACTB
1.1 O6nacTb NnpuMeHeHns OC

®OC npegHasHayeH A7151 NPOBEPKN pPe3ybTaTOB OCBOEHMS 06LLe06pa3oBaTe/lbHOM yUYebHOM AncLm-
NAnHbI «MatepuanoBegeHme» Mo creynansHocTn 23.02.07 TexHuYeckoe 06CNy>XMBaHME U PEMOHT ABK-
ratenei, CUCTEM W1 arperaTtoB aBTOMOOUNEN.

1.2 Llenn v 3agayumn co3gaHna ®OC

Llenbto cospgaHna ®OC aBnsieTcs YCTaHOBMEHWE COOTBETCTBUS YUYEOHbIX AOCTMXKEHWUIA 3aniaHMpo-
BaHHbIM pe3ynbTaTam 06yyeHus Mo AucuUnAnHE «MaTepuanoBeaeHe» U TPeBGOBaHMSM MPOTrpaMMmbl
NMOAroTOBKM CMeLMannCcTOB CPeAHEero 3BeHa.

@®OC peLuaeT 3agaun:

- pean3aums MeXAMCUMNIMHAPHOIO NoAxoda K 0T6opy cofepyXaHus AucuMnivHbl obLuenpodec-
CMOHANIbHOTO LMK/a C YYeTOM NPOtecCUOHaNbHOM HanpaBNeHHOCTH;

- KOHTPO/Ib W YNpaB/ieHne NpoLeccom npruobpeTeHmst 00y4aroLWMMNCH HEO6XO0AUMBIX 3HaHWIA, YMe-
HWIA, HaBbIKOB M YPOBHSA CHOPMMPOBAHHOCT KOMMETEHLMIA, onpeaenéHHbix B PrOC CMO no Hanpas-
NEHUIO MOArOTOBKY;

- KOHTPO/b (C NOMOLLbIO Habopa OLEHOYHbIX CPeACTB) M ynpas/ieHne (C NOMOLLGHO 3/IEMEHTOB 06-
paTHOW CBSA3W) AOCTMXeHMeM Lenein peanmsauun MIMCC3, onpeaeneHHbIX B BUAe Habopa o6LmX 1 npo-
(hecCMOHaNbHbIX KOMMETEHLMI BbINMYCKHNKOB.

HasHauyeHve (hoHAa OLEHOYHbIX CPEeACTB: UCNOMb3YEeTCA A4S ONepaTMBHOIO M PerynspHoro ynpas-
NeHNst y4eOHOIN [eaTeIbHOCTLIO (B TOM YMC/le CaMOCTOSATE/IbHOIN) CTYAEHTOB, a TakXe npefjHa3HayeH ans
OLEHKWN CTEMNeHn AOCTUXEHUS 3amn/iaHMPOBaHHbIX Pe3y/ibTaToB 06y4eHWs MO 3aBepLUeHnt0 00y4eHus B
YCTaHOB/IEHHOIN Y4eOHbIM M1aHOM (hOpMe: 3a4ET.

MepeyeHb B1AOB OLEHOYHbIX CPEACTB COOTBETCTBYET pabouein nporpaMme AUCLMNANHBI.

1.3 MNMnaHnpyemble pe3ysibTaTbl 0OCBOEHUSA 06LLLe06pa3oBaTe/IbHON AUCLUMNIVHBI B CO-
oTBeTcTBUM ¢ P OC CI10O
B pe3ynbTate 0CBOEHNSA YHeOHON ANCLMNINHBI 00YYatOLWMIACS LO/MKEH YMETb:
BblbmpaTb MaTepuasibl Ha OCHOBaHWE aHann3a UX CBOMNCTB AN KOHKPETHOr0 NPUMEHEHNS;
Bblbpatb cnocobbl COeUHEHNS MaTePUaIOB U AeTasel;
Ha3HayaTb CNOCOObI U PEXUMbI YNPOUHEHNSA AeTaneid U cnocobbl MX BOCCTAHOBMEHWS NpU pe-
MOHTE 3/1eKTPO060PYA0BaHMS UCXOAA U3 UX IKCMyaTalMOHHOI0 Ha3HaYeHs;
O6pabaTbiBaTb AeTa/IN U3 OCHOBHbIX MaTepnasios
MoabupaTb Crnocobbl 1 PEXXUMbI 06paboTKN MeTaNoB (NUTLEM, AABNEHNEM, CBAPKON, pe3aHneM K

Ap.) ANS N3rOTOBNEHMS Pa3NINYHbIX AeTanei.

B pe3ynbTate 0CBOEHMS YUEOHOW ANCLUNANHBI 00YYatOLLMIACA AO/MKEH 3HATb:

O6nacTn npuMeHeHMs MaTepuanos;

Knaccugumkaymio n MapKUpPOBKY OCHOBHbIX maTepranos, MPUMEHSEMbIX B
3NeKTPO060pYA0BaAHNN;

Cnocobbl 06paboTKN MaTepuaios;

WHCTPYMEHTbI M CTaHKM ANA 06pabOTKM MeTas/loB pe3aHMeM, METOAMKY pacyeTa pPeMmoB
pe3aHus.

CyLIHOCTb TEXHOMOTMYECKNX MPOLECCOB NNTbS, CBapKW, 06paboTKM METaN/ioB AaBfeHUEM W
pe3aHueM;

OCHOBbI TEpM0O06PaBbOTKN METAN/IOB;

OCO0BOEHHOCTM CTPOEHUSA, HAa3HAYEHNS 1 CBOMCTBA Pa3/IMYHbIX IPynn HEMETa//IMYECKUX MaTepua-
nos



1.4 XapaKTepUCTUKM OLLEHOYHbIX CPefCcTB

Ne HanmeHoBaHMe MpeacTasneHue oLle-
n/n | oueHouHoro cpea- KpaTkas XapaKTepucTMKa OLEeHOUYHOr 0 CPeLCcTBa HOYHOI 0 CpeacTBa
CTBa B poHAe
1 2 3 4
1 | Tect Cuctema CTaH4apTU3MPOBaHHbIX 3afaHuii, No3Bo- | POHA TecToBbIX 3aja-
NAKOLLANA aBTOMATU3MPOBaTb MNPOLeAypy W3Mepe- | HWiA
HWA YPOBHS 3HAHWIA 1 YMeHMIA 06yYatoLLerocs.

2 MpakTuyeckas paboTa MpakTnyeckas pabota — 3TO 3afaHue ANs CTYAEHTa, Pabouas TeTpafb AnA

KOTOpPOE A0/DKHO ObITb BbINO/IHEHO MO TEME, onpepe- BbIMOSIHEHNS  MPAaKTU-
NEHHON npeno/asaresnem. MpeanonaraeTes Taioke UC- | yeckux paboT
Nno/sib30BaHMe PEKOMEHA0BaHHOW UM NIUTepaTypbl npu
noaroToBke K HpaKTIAHeCKOVI pa60Te M nnaHa mn3ay4e-
HUA Martepuana. PaccmanMBaemoe 3afilaHne B psage
CNy4aeB BK/NKOYAET AOMOJ/IHUTE/IbHYH) MPOBEPKY 3Ha-
HWA CTyfl€HTa — noCpeACTBOM TECTUPOBaHUA WK,
Hanpumep, HamMcaHUs KOHTPO/bHON paboTsl. Inas-
Haa uUeNb NpoBeAeHUA HpaKTMHeCKOﬁ pa60TbI 3aK/o-
yaeTcsl B BbIPabOTKe Y CTY[ieHTa MPaKTUYECKUX yMe-
HWIA, CBA3aHHbLIX C 0006LUEHMEM W MHTepnpeTalmel
TEX WKW WMHbIX Hay4yHbIX MaTepuanos. Kpome TOro,
0XMAAeTCs, UTO pe3yNbTaTbl NPaKTUYECKMX 3aHATWI
OyayT BNOCNEACTBMM UCNO/b30BATLCA 00YyYatoLMm-
CA ANnA 0OCBOEHNA HOBbLIX TEM

3 | Keiic-3apava MpobneMHoe 3agaHne, B KOTOpPOM oObyvarowle- | 3afaHus 19 pelleHus
MyCs npegfiaratoT OCMbICAUTL peasibHYt0 Mpo- | Keiic-3a4aumn
(heCCUOHANbHO-OPUEHTMPOBAHHYIO  CUTYaLuIo,

HEe06X0AMMY0 ANA peLleHWst JaHHOW NPOo6eMbl.

4 | Ponesas urpa CoBMeCTHas [esTeNbHOCTb rpynnbl 0byya- | Tema  (npobnema),
OLLIMXCA 1 NpenofaBaTtens nog ynpasneHWemMm | KOHUenuusa, ponn wu
npenofasatens C LEe/blo pelleHnst YYeOHbIX | OXMAaeMblid  pe3syrb-
M NpogeCCUOHaNIbHO-OPUEHTMPOBAHHbLIX 3a- | TaT Mo KaXKAoW urpe
[lay nyTeM UrpoBoro MoLennMpoBaHns peasb-

HOM npobnemHon cutyaummn. [lo3sBonsier
OLeHMBaTb YMeHMe aHaIM3nMpoBaTh 1 peLlaTb
TUMNNYHbIE NPOJPECCMOHA/IbHBIE 3a[a4K.
S | 3aver CpepcTBO NPOBEPKM 3HAHWIA M yMeHMIA no- | Bonpockl K 3a4eTy
JTYYEHHbIX N0CNe N3yYeHNs ANCLUNIVHBI
2. DOpPMbI KOHTPOIA U OLEHMBAHNA (POPMUPYEMbIX KOMIMETEHU M
KoHTponupyemble pasaensi Kopg KOHTponmpyemou HaMeHoBaH e
Ne n/n | (TeMbl) MPOECCUOHAILHOIO | KOMMNETeHUMKN (U ee
- OLleHOYHOr 0 cpefcTBa
Moayns 4yacTm)
Pasgen 1 CTpoeHune 1 CBOWN-
CTBa MaTepnasioB
OueHKa pe3ynbTaToB
1 Tema 1.1 CTpoeHue 1 CBOICTBA K 1.1- 1.3 BbINO/IHEHUA NMPaKTUye-
METaJ/1/10B 1 CMN1aBOB R CKMX paboT, TecT
OueHKa pe3ynbTaToB
2 Tema 1.2 [1pon3BOACTBO 4ep MK 1.1- 1.3 BbINO/IHEHMA NMpaKTN4e

HbIX N UBETHbIX METaAJ1/10B

CKMX paboT, TecT




OueHKa pe3ynbTaToB
3 Tema 1.3 OcHOBbI Teopuu MNK11, MNMK1L3, BbINO/IHEHUA NMPaKTUYe-
CnJiaBoB MK4.1,MK4.3 CKUX paboT, TecT.

OueHKa pe3ynbTaToB

4 Tewma 1.4 CnnaBbl Ha OCHOBE MK 1.1-1.3, 3.2, 3.3, | BbINONHEHUA NPaKTUYe-
Xenesa 4.1-4.3 CKMX paboT, TecT.
Jenosas nrpa.

Pa3nen 2 KOHCTPYKLUMOHHbIE
mMatepuansl. TepMmmnyecKas

obpaboTka
1 Tema 2.1 JlermpoBaHHble cram | i 11-1.3,3.2, 3.3, TecT.
W cnnasbl C 0CO6LIMU CBOWA- 41-43 PeLleHVe cUTyaunoHHbIX
CTBamMu T 3ajau.
2 Tema 2.2 LiBeTHble METa//IbI U NMK1.1-1.3,3.2,3.3 Tecr.
on aBbI. U ' 4 14 3' "7 | PelleHne CUTYaLMOHHbIX
T - 3ajau.
Tema 2.3 Tepmuyeckas obpa- TecT. PewleHne cntyaum-
3 60TKa 1 MOBEPXHOCTHOE MK 1141134 ?’3'2' 3.3, OHHbIX 3aday. [lenosas ur-
YMPOYHEHME CN1aBoB B pa. Ponesas urpa.
4 Tema 2.4 HemeTannnyeckue MK1.1-1.3,3.2, 3.3, Tecr.
maTepuasbl 4.1-43,6.2,6.3
S — | 11133233, | T
oA P 4.1-4.3,62,6.3

Pa3gen 3 TexHONOrna KoH-
CTPYKUMOHHbIX MaTepunasioB

OueHKa pe3ynbTaToB
1 Tema 3.1 JInTeitHOe NPON3BOS- MK 1.1-1.3, 3.2, 3.3, | BbINONHEHWA NpaKTUYe-
CTBO 4.1-4.3 CKMX paboT, TecT.

OueHKa pe3y/bTaToB
Tema 3.2 O6paboTKa MeTannoB MK 1.1-1.3, 3.2, 3.3, | BbINO/HEHUSA NpPaKTUYe-

2 [laBNieHnEeM 4.1-4.3 CKMX paboT, TecT.
OueHKa pe3ynbTarToB
3 Tema 3.3 CBapo4Hoe npous- MK 1.1-1.3, 3.2, 3.3, | BbINONHEHWA NpaKTUYe-
BOZCTBO 4.1-4.3 CKMX paborT, TeCT.
OueHKa pe3ynbTarToB
4 Tema 3.4 O6paboTKa MeTannoB MK 1.1-1.3, 3.2, 3.3, | BbINO/IHEHUSA NpPaKTUYe-

pesaHnemM 4.1-4.3 CKMX paboT, TecT.

3. Kputepun ougHMBaHUA hopMUPYEMbIX KOMMNETEHLMI
KpuTtepumn oLeHKN y4ebHOI AeSTeNbHOCTY MO MaTepuanioBeAeHuMto. Pe3yibTaToM NPOBEPKM YPOBHS
YCBOEHMs Y4eBHOro MaTepmana siBfiSeTCs 0TMeTKa. [pun OLeHKe 3HaHWIA yJallyxcs npeanonaraeTcs 06-
palaTb BHYMaHME Ha NPaBUIbHOCTb, OCO3HAHHOCTb, IOMMYHOCTb W [0KA3aTeNIbHOCTb B M3/IOXKEHWW Ma-
Tepuana, TOYHOCTb WCMOMb30BaHUS CreLyanibHOM TePMUHONOTN, CaMOCTONTENIbHOCTL 0TBeTa. OLeHKa
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3HaHWI Npegnonaraet y4&T NHAMBUAYabHBIX 0CO6EHHOCTEN YyalLmxcs, AndhhepeHLPOBaHHbIA NOAXOL
K opraHu3sauum paborbl.
Vcxopasa 13 NoCcTaBNeHHbIX LieNield, yYnTbIBaeTCs:
* [MpaBWIBLHOCTL N OCO3HAHHOCTb W3/IOXEHUS COLEepPXKaHUs, MOMHOTY PacKpbITUS MOHATUIA, TOY-
HOCTb YNOTPe6IeHNsA HayYHbIX TEPMUHOB.
* CTeneHb (hOPMMPOBaHMNA MHTENNIEKTYaTbHbIX U 00LLENPOdEeCCUOHANbHBIX YMEHWA.
 CamMOCTOATENbHOCTb OTBETA.
* PeyeByto rpamMOTHOCTb Y JIOFMYECKYHO NOC/eA0BaTe/IbHOCTb OTBETA.

KpuTepnmn oLeHKW pPoseBoi Urpbl

No
n/n

Kputepum oLeHKm

Bansbl

OueHka

OGyuatoLyecs B NO/IHOM 06beme YCBOWM MPOrpaMMHbIiA
MaTepuan, NPUHUMaNK akTUBHOE y4yacTve B PONIEBOI WTpe,
co6/Moann PernamMeHT BbICTYMNIEHNS, NPABUbHO BbISBUANN,
MCYEPNbIBAOLLE PACKPbINM  MPO6NEMY, 3a/0XKEHHYIO B
CMOPHOI CUTyauuu, BbIPaGOTaIN TOYHOE, 06OCHOBAHHOE
peLLeHMe CMOPHOro BOMPOCa, a TakXKe MPaBUIbHO W MOSHO
0hopMIIM NPOLLECCYarbHYHO AOKYMEHTALMIO.

5

OT/nyHo

O6yuatoLLMecs NpaBuIbHO, NO CYLLECTBY U NOCNeA0BaTe b-
HO U3M0XWAN B BbICTYNNEHUM 3Tarbl PONIEBOIA UTPbl, YCBOM-
/N OCHOBHbIE YMEHMSI WU HaBblKW, HE [AOMYCTWUIN Cyllle-
CTBEHHbIX OLUMGOK 1 HETOYHOCTEA.

XopoLlo

O6yyatoLmecs He NPOSIBANM JOCTAaTOYHON aKTUBHOCTU NpK
BbICTYMN/IEHNMN U COAEPXKaHWe CMOPHOW CUTYaLn N3N0XKNN
MOBEPXHOCTHO, 6e3 [JO/MKHON0 060CHOBaHUS, [AOMYCTUN
HETOYHOCTM W OLIMOKM, HeAOCTaTOYHO NpaBU/bHbIE 0Op-
MWUAN NPOLIECCYa/lbHYH AOKYMEHTaUM0, HapyLwnayM nocne-
[0BaTeNIbHOCTb B W3MIOXKEHWM MaTepuana, a TakKxe perna-
MEHT BbICTYNNEHUS.

Y [10BNETBOPUTENILHO

O6yuaroLmMecs Npw BbICTYNNEHUN [JONYCTUAN CYLUECTBEH-
Hble OLLUMOKK, HE CMOMM NPaBWUIbHO 060CHOBATL NPOGEMY,
3a/10)KEHHYH0 B CMOPHOW CUTyauumK, BbipaboTaTb OKOHYa-
TeNbHOE PELLeHNe, He CoBMAanN PernaMeHT BbICTYMNIEHUA

NN OTKa3a/INCb NPUHNUMATL Y4aCTHeE.

2-0

Heyposnetsopu-
TEeNbHO

KpuTepun oLeHKN TECTOBbIX 3afaHWI

.. b .
IToroeas oueHKa TeCTUPOBaHWA CTYeHTa OCYLLECTBISETCA NMYyTEM nepeBoda % npaBus/ibHbIX OTBETOB B CTaHAAPTHbIE OLIEHKN

Ne n/n Bannbl OueHKa
1 86-100% OT/MYHO
2 68-85% X0opoLlo
3 51-67% Y ,0BNIETBOPUTENBHO
4 MeHee 51% HeynoBneTBOpnTENLHO
Kputepum oueHKN NpaKTU4ecKor paboTbl
Ne n/n Kputepuu oLeHKN Bannbl OueHKnM
1 — MPaKTUYeCKOoe 3aflaHne BbIMO/IHEHO B YCTaHOB/IEHHbIN 5 OTnnMYHO

marepuana no 3afaHHon Teme,
— MPOsIBNEH TBOPYECKMIN NOAXOA,

CPOK C MCMONb30BaHMEM PEKOMEHAALWIA npenoaasate-
Ns; — MOKas3aH BbICOKUIA YPOBEHb 3HAHUS M3YUYEHHOro




— YMeHMe rny60Ko aHaM3npoBaTb NPo6emMy 1 aenatb
0606LatoLme NPakTUKO-0PUEHTMPOBaHHbIE BbIBOAbI;

— paboTa BbIMNO/MHEHA 6e3 OWMOOK U HeLOYeTOB WK
[0NYLLEHO He 60/iee OHOrO Hefo4YeTa

2 — NpaKTUYecKoe 3afjaHune BbIMO/IHEHO B YCTaHOB/IEHHbIN 4 XopoLwuo
CPOK C MCMO/Mb30BaHMEM PeKOMeHZaumin npenogasare-
NA; — NOKas3aH XOopoLWiA YPOBEHb BafeHUS N3YUYeHHbIM
maTepvasioM rno 3afiaHHoW TeMe,

— paboTa BbINOSHEHA NO/IHOCTLIO, HO AOMYLLEHO B HEll:
a) He 6onee OAHON Herpy6oi OLIMOKN 1 OHOTO Hepo-

yeTa 6) MK He 6osiee ABYX HEOYETOB.

3 — NpakTU4YecKoe 3afiaHne BbINO/HEHO B YCTaHOB/IEH- 3 Y [0BNETBOPUTESIBHO
HbI/i CPOK C YaCTUYHbLIM WCMO/b30BaHNEM PEKOMeHAa-
LWI Npenogasartens;

— NPOAEMOHCTPUPOBaHbI MUHUMa/IbHBIE 3HAHWS MO OC-
HOBHbIM TEMaM M3Y4YeHHOro MaTepuana;

— BbIMO/IHEHO HE MeHee MOJIOBMHbI PaboTbl UK LOMy-
LLieHbI B Hel

a) He 6onee ABYX rpyobIX OLLNOOK,

6) He 6onee ogHON rpy6ol OLIMOKN M OAHOTO Heaoue-
Ta, B) He 60/ee ABYX-TPex HerpyobIX OLWn60K,

r) ofHa Herpy6as owmnbka 1N TP HefoueTa,

) Npn OTCYTCTBUM OWNGOK, 4-5 HeA04EeTOB

4 — YNCNO OWMOOK M HeJoueToB MPEBOCXOAUT HOPMY, 2-0 HeyznoBneTBOpUTENBHO
NPy KOTOPOW MOXET ObITb BbICTaB/IEHA OLIEHKA «y[0-
B/IETBOPUTENBHO» WAN €CIN NPaBU/bHO BbINOMIHEHO
MeHee NOMOBUHBI 3aJaHus;

— ecnn obyvaroLminca He NpUCTynan K BbIMOSHEHUIO
3alaHnsa MM NpaBWIbHO BbINOMHWA He 6onee 10 npo-

LIEHTOB BCEX 3afaHuiA.

Tabnuua cooTBeTCTBUA 6a1/TIbHO-PENTUHIOBOI0 Y 0TMETOUYHOMOKOHTPO/IS

YpoBeHb ChopMUPOBAHHO- CyMMa perTUHIOBbIX 6as- TpagnunoHHas oLeHKa
CTW KOMMNETEHLNIA /0B
MOBbILLEHHbII 90-100 OTAnyHO
ba30Bbli1 75-89 X0opoLuo
MoporoBblii 60-74 Y [0BNETBOPUTENBHO
HeaocTaTouHbIl MeHee 60 HeynoBneTBOpnTENLHO

KpuTepun oueHKN 3a4eTa

[MpomexXyTouHas aTTecTaumsa OCyLLECTB/IAETCA B BUAE 3a4eTa.

3aueT — npecneayoT LeNb OLEHUTb PaboTy CTyAeHTa 3a CEMEeCTp, MosyYeHHble TeopeTUYecKune
3HaHWS, UX MPOYHOCTb, Pa3BUTME TBOPYECKOTO MbILLNEHUS, NMPUOBPETEHNE HABbIKOB CaMOCTOSATE/bHON
paboTbl, yMEHMe CUHTE3MPOBATb NOJTyUYeHHbIe 3HAHUSA U MPUMEHATb MX K PELLEHUIO NMPAKTUYECKMX 3aau.



Ne n/n Kputepuu oLeHKN 3a4eTa OugeHka
1 O6yyaroLLMiAcs [eMOHCTPUPYET 3HaHKe OCHOBHbIX pa3fesios npo- 3auTeHo
rpaMmbl M3y4aemoro Kypca: ero 6a3oBbIX MOHATUIA N PyHLAMEH-
Ta/IbHbIX NPO6/IEM; MPUOBPen HeOOXOAVMbIE YMEHUS N HaBbIKK,
0CBOW/ BOMPOCHI MPaKTUYECKOro NPpUMEHEeHNSA NoyyYeHHbIX 3Ha-
HWIA, He LONYCTWUA (haKTUYEeCKMX OLIMOOK Npu OTBETE, JOCTATOYHO
rnocrnefoBaTeNbHO U IOrMYHO U3NnaraeT TeOPeTUYECKUIA MaTepuran,
AornycKasa NLb He3HaunTe bHbIe HapYLLEHWS NocnefoBaTeNbHO-
CTN N3N0XEHNA N HEKOTOPbIE HETOYHOCTM.
2 O6yyaroLmiAcs 4eMOHCTPUPYET (hparMeHTapHble 3HaHUS OCHOB- He 3a4teHo
HbIX pa3fenoB NporpaMMbl N3y4aeMoro Kypca: ero 6a3oBbIx no-
HATUIA 1 PyHLAMEHTa/IbHbIX NP06/eM. Y 3K3aMeHyeMoro cnabo
BblpaXXeHa CNOCO6HOCTb K CAMOCTOSATENIbHOMY aHA/IMTUYECKOMY
MbILL/IEHUIO, UMEOTCA 3aTPYAHEHNA B U3N0XKEeHUW maTeprana, oT-
CYTCTBYIOT HEOOXOAMMbIE YMEHMS U HaBbIKW, AOMNYLLEHbI FPYyOble
OLUMOKM 1 He3HaHWMe TePMUHOMNOIKN, 0TKa3 OTBEYaTb Ha LOMO/HU-
Te/lbHble BOMPOCHI, 3HAHNE KOTOPbIX HEOOXOAMMO A/151 MOJTyHeHMS
MONIOXXMTE/NbHOMN OLEHKNM

4, KOHTPO/1bHO-0LEHOYHbIE CpeacTBa
4.1 MaTtepuasibl OLLEHOYHbIX CPEeACTB A1 TeKYLLEro KOHTPONsA
4.1.1 TecToBble 3ajaHNA
Tema: CTpyKTypa matepmnana
KoopaunHaunoHHoe uncno OLLK KprUCTanIMYecKom peLleTky paBHo. ..

e +8:

e 6

o 12:

o 4,
BewlecTtBa c CBA3b0 (-AMM) MOTYT 06Pa30BbIBaTb MONEKYNAPHYHO KPUCTANIMYECKYIO PELLETKY,
c CBA3bIO (-AMM) - HEMOJIEKYIAPHYIO.

e -+ KOB&IEHTHOW; NOHHOW 1 META/I/TMYECKOIA;

e MET/IINYECKON; NOHHOWN 1 KOBA/IEHTHOW;

e VOHHOW; KOBA/IEHTHOW 1N MET/IINYECKON;

e VNOHHOW N KOBA/IEHTHOI; META/I/TMYECKOIA.

JTVHeliHbIMM fedheKTamMn KPUCTaNIMYECKOTO CTPOEHUS SBASKOTCS ...
+AMCNoKaumm;
BaKaHCuu;
rpaHuLbl 3epeH;
TPeLMHbI.
OCHOBHOE OT/IUME KPUCT/TMYECKON CTPYKTYPbI OT aMOP(HOIN 3aK/IHOHaeTCA B ...
aHM30TPOMMUK CBOINCTB aMOP(HbLIX MaTepPMasoB;
+ Ha/IM4MKM B KpUCTainax AanbHero nopsigka B pacrnosioKeHUn 3/1EMEHTOB CTPYKTYpbI;
MeHee yrnopsf04eHHOM PacrosioKeHUN 3N1EMEHTOB B KPUCT/IIMYECKUX CTPYKTYpax;
e TOM, YTO KPUCTA/IIMYECKIME TeNa BCerga MMerT NpaBusibHYH BHELLHIOK (hopMy.
CBOICTBO, 3aKNt0YatoLLeecs B CNOCOOHOCTY BeLLLECTBA CYLLECTBOBATb B Pa3/INYHbIX KPUCTIMYECKNX
MOAN(UKALMAX, HA3bIBAETCS ...
e M30Mepuel
e aHM30TpONueN
e + NOAUMOPPU3IMOM
e  130MOP(U3IMOM



XapaKTepucTrKa KpUCTaNIMYeCKOW peLLeTKM, OnpeaenstoLas Yicso YacTul, (aToMoB, MOEKY U UOHOB),
HaxoAALLMXCA Ha HaMeHbLLEM PaBHOM PacCTOAHUM OT JaHHOW YacTuLbl, Ha3bIBaeTCH ...
®  KO3(PPULMEHTOM KOMMAKTHOCTA
MepyvoLOM peLLeTKu
WNHAEKCOM M/I0CKOCTU
+ KOOPAVHALMOHHBIM YMC/IOM
[ns BELLECTB C MeTa/I/IMYECKON KPUCTANININYECKOW PELLETKOM XapaKTepHsl ...
®  VIOHHbIN TN XMMUYECKOM CBA3W, BbICOKas MIOTHOCTb
e XPYMNKOCTb, BbICOKME TeMNepaTypbl NnyiaBfeHns
e + MNIACTUYHOCTb, BbICOKAsA 3/1IEKTPONPOBOAHOCTb
e HUW3Kas TEMnJIoNPOBOAHOCTb, BbICOKAA 3/1aCTUYHOCTb
TouyeuHbIMM fedieKTaMn KpUCTaIMYECKON PeLLeTKM ABNISHOTCS ...
e IpaHuLbl 3epeH, AeeKTbl YNaKOBKM
e 1OpPbl, TPELLMHBI
e KpaeBble N BUHTOBbIE AUCNOKALUN
e +BaKaHCUM, MeXYy3e/lbHble aTOMb!
[JehekT, NpeacTaBNAoLLMIA COB0I NCKaXKEHNE KPUCTANIIMYECKOA PeLLeTKM BLO/b Kpasi INLLIHENA nony-
NNOCKOCTUN Ha3bIBAETCH. ...
e BakaHcuen
e MasIOyr/0BOV rpaHuULIeN
e [1e(PEKTOM YNaKOBKY
e +KpaeBOWi AecnoKauuen
[ns BewlecTBa C META/IINYECKOW KPUCTANIIMYECKOW PELLETKON XapaKTepHbl....
XpyMKOCTb, BbICOKME TeMIepaTypbl NiasieHns
VOHHbIN TUN XMMWUYECKOW CBA3U, BbICOKAsA NIOTHOCTbIO
+lMNacTUYHOCTb, BbICOKAsA 3/1EKTPONPOBOAHOCTb
Hun3kasa TensionpoBOgHOCTb, BbICOKAs 3/1aCTUYHOCTb
AHN30TPONKMEN CBOMCTB 06/134at0T ...
aMopHble MaTepuabl
+MOHOKPUCTA/bI
NOJIMKPUCT/IMYECKIE BELLECTBA
(heppoMarHeTuKm
XapaKTepHO/ 0CO6EHHOCTHIO KPUCTIMYECKNX BELLECTB ABNSETCH. ..
e BbICOKas 3M1eKTPONPOBOAHOCTb
OTCyTCTBME NOCTOAHHOM TeMMepaTypbl NNaBneHns (Kpuctanimsauum)
[nacTMYHOCTb, KOBKOCTb
+Hannune pganbHero nopsgka B pacrnooXeHUn YacTul,
KoopAavHaLMoHHOEe YMCN0 KPUCTAIMYECKON PEeLLETKM, 3leMeHTapHas sueiika KOTOpol nNpeacTasneHa Ha
PUCYHKe, COCTaBNAET ...

. T o 12
e 4 =l o +8
|| L] A . .
,. . ; s
[ns aMophHOro COCTOSHUA BELLLECTBa XapaKTepHa (-Ho) ...
e Ha/M4me NocToAHHOM TEMNepaTypbl KpucTaim3ayni
e BbICOKasA 3J/IEKTPONPOBOAHOCTb
° +0TCyTCTBl/Ie Aa/IbHETO MOopPAAKa B PaCMON0XKXEHNN HYaCTuUL,
e aHN30TPONMMA CBOICTB
"paHnLbl 3ePeH OTHOCATCA K AedheKTaM KPUCTaN/IMYECKON PeLLeTKN
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Mpw NOBbILLEHUM TeMNePaTYpPbl PaBHOBECHAS KOHLIEHTPALWS BaKaHCWIA. ..

Tema: lNnacTnyeckas ,u,e(popmau,m N MexaHNYeCcKmne CBOMNCTBA MeTas/10B

3aBMCMOCTb MEXaHNYECKNX CBOWCTB MeTas1a OT CTEMEH ,qedaopmaumm NMEET BUL ...

To4yeyHbIm
+10BEPXHOCTHbIM
JINHenHbIM
O6bEMHbIM

MN3meHsAeTCcS HEMOHOTOHHO
YMeHbLLaeTcH

He meHseTcd
+YBennunBaeTcs

T
— :
s
e
=

meo P

Ha npuBegeHHOM rpagvike 3aBUCUMOCTU Npegena TeKy4ecT ot OT NAOTHOCTY AMUCIOKaUUiA p y4acToK 2
COOTBETCTBYET MPOYHOCTU. ..

Ha p1cyHKe nokasaHa cxema U3MepeHuns TBEPAOCTY Mo METOAY ...

TEXHUYECKUN YNCTbIX META/IIOB;
YNPOYHEHHbIX METa//IOB;

+ «yCOBY;

TEOPETUYECKOIA.
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i Jw.w, $va.

' T

G e

> e |

bpuHenns;
+ PokBenna;
Bukkepca,
LLopa.
VHAeHTOpOM Npy 3MepeHnn TBEPLOCTM MO MeTOAY BpuUHennsa Cnyxur ...
+ CTa/IbHOM LWapuK;
anmasHaa nupamuaa;
a/IMa3HbIil KOHYC;
e CTa/bHOW KOHYC.
lMpovecc noBbILLIEeHNS CTPYKTYPHOIO COBEPLLEHCTBA MeTaslNa, AeOPMUPOBAHHOIO B XO/I04HOM COCTOAHUN,

B

pe3ynbtate yMeHbLUEHNA MIOTHOCTU ,D,G(*)EKTOB KPUCTa/TNMNYECKOTO CTPOEHNA (TOqequIX, NVHERHbIX, Mo-

BEPXHOCTHbIX, 00bEMHbIX) Ha3bIBAETCA ...
+ BO3BpaToM,;

e Hak/enow,;

e OTAbIXOM;

e pekpucTannmnsalmen.
MpoLecc hopMmnpoBaHmns Cy63epeH, pasgeneHHbIX Maoyr0BbIMU FpaHuLaMK, B NpoLecce Harpesa gedop-
MMPOBAHHOI0 MeTasiia Ha3blBaeTC. ..

e Hak/ernom

e + MNONUrOHM3aLMEN

e BO3BpaTOM

e pekpucTanm3aumei

Ha npuBegeHHON Anarpamme pacTsXkeHusi Touka B cOOTBeTCTBYeT. ..

'

3

2

2 e npegeny ynpyroctu

g e paspyLUeHnto

3 e npegeny TEKY4ecTu
[}

+ npefgeny NPOYHOCTM

(4]

Mpv NpoBeaeHMN pekpucTannsaLmmn 4eopMMpoBaHHOro MeTansia NA0THOCTb AMC/IOKALUIA B HEM. ..
He n3meHseTtcd
CHayana ymeHbLLaeTcs, NOTOM YBe/In4MBaeTca
YBennumBaetca
+ YMeHbLUaeTcA
Mpy Haknene B NpoLecce X0N04HOM NNacTUYECKON fedopMaLv MPOUCXOANT. ..
CHWKeHMe NMPOYHOCTU 1 YBETMYEHWE YAAPHON BA3KOCTY
YBennyeHne NpoYHOCTU 1 yAapHOA BA3KOCTM
+YBeNMyeHne NPOYHOCTH, CHUXKEHWE YAAPHOIN BA3KOCTYU
YMeHbLLEHME MPOYHOCTMN U YAAPHORN BA3KOCTU
MoBbIWEHME NPOYHOCTU U YMEHbLLEHME MNNACTUYHOCTM MeTa1a B pe3y nbTaTe HU3KOTEMMNEPaTYPHON
nnacTUYecKom gedopmannm HasblBaeTca
e +Haknenom

12



e YnyuylleHnem
e BosBpaTom
e [lonuroHusauuen
YNpoyHeHve MeTasia B npoLecce naacTMyeckoi geopmaumm (Haknen) o6bacHAeTCA. ...
XUMUYECKUMU MPEBPaLLEHNAMN B MeTa/1e
O6pa3oBaHMEM LIEMEHTUTA
+YBe/IMYyeHnem Yncna Leg)eKToB KpUCTa/IMYEeCKOro CTPOEHNA
YMeHbLUeHVEeM yncna LeeKTOB KPUCTaIIMYECKOro CTPOEHNA

Ha prcyHKe Touka 1 COOTBETCTBYET NPOYHOCTY ...

3,. Mm
13000

7
2

e TEXHUYECKMN YNCTbIX META//I0B
® «YyCOB»

e +TeopeTnyecKomn

e YMPOYHEHHbIX META/NOB

XonofaHas nnactuyeckas aedopmalms - 310 feopmauysi, KOTOPYH NMPOBOAST NPy TeMnepaType ...
Mep/IMTHOTO NPeBpaLLeHns

BblLLIe TEMMepaTypbl PEKPUCTANN3ALIN

HUXKe KOMHATHOI TemnepaTtypbl

+HWKEe TeMNepaTypbl PeKpUCTanIn3aLmMm

CnocobHoCTb MaTepuasia CoOnpoTnUBAATLCA BHEQPEHUIO B €0 NOBEPXHOCTb TBEPAOIo Te€Na - UHAEHTOPA -

Ha3blBaeTCA ...
+TBEPLOCTbHIO
® N3HOCOCTOMKOCTbIO
e Y[apHOW BA3KOCTbHIO
e BbIHOC/IMBOCTbIO
WHpeHTOpamu npy n3mepeHumn TBepLocTy no metody Pokeenna (wkanbl A. B. C) cnyxar ...
CTa/IbHOW LUap 1 a/iMasHas nupammia
CTa/IbHOW KOHYC 1 CTa/IbHOM Lap
+a/IMa3HbIA KOHYC W CTaJIbHOW Luap
a/IMa3Has npaMmaa n afiMasHblid KOHYC

Tema: Mpougecc KpucTanamsauun n hasoBble NpPeBpalLeHns B cniaBax. OCHOBHbIE TUMbI Ana-
rpamm COCTOSIHUS

MakcumMasibHas pacTBOPYMOCTb Mef B Cepebpe CocTas/seT %.

. |

200 U e

[ L ?h‘ =

208 Ao ;;9‘:% A [ ] + 8

L] Pl e

g L '3<J5:,¢" §|——i*..|—l.y [ ] 92
1 o« 72
PEEEE L[ I} o 17
¢ i 20 30 4 50 60 0 &0 90 WO
Cu —— Y. Ay Ay
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Camonpon3BoibHasa KpUcTainsaLma cnjiaBa BO3MOXKHa B TOM C/lyyae, eciiu ...

+ cB0OOHas aHeprua Mo6ca TBepAoN hasbl MeHbLLE, YEM XXUAKOM
cBo60aHas 3Heprusa MMb6ca TBepAoi (asbl BbILLE, YEM XIAKO
Be/IMYNHBI CBOOOAHBIX 3HEpruii Mmb6ca TBepLOM 1 XKNAKONM (ha3 paBHbI
BHYTPEHHSAS 3Heprus TBepLoV (hasbl BbILLE, YEM XKMAKOM

Mpy 06pa3oBaHMK TBEPAOrO PacTBOpa ...

+ COXpaHAETCA KpUCTaul/InYeCKasa peLleTKa pacTBOpUTeENA

BCE KOMMOHEHTbI COXPaHAT CBON KPUCTAI/INYECKUE PELLETKN

o6pa3yeTc;1 HOBaA KPUCTa/I/IMYECKaA PELLETKa, OT/InYakoLaAca OT pelleToOK KOMMNOHEHTOB
COXpPaHAETCA KPpUCTav/inyeCcKaa peLleTKa PpacTBOPEHHOIO BELLECTBa

CBOIACTBA CMJIaBOB, KOMMOHEHTbI KOTOPbIX HEOrpaHUYeHHO PacTBOPUMbI APYT B Apyre B TBEPAOM COCTO-
AHUN, U3MEHSIOTCS. ..

Mo NIMHENHOMY 3aKOHY

N0 KPVMBO/IMHENHOMN 3aBUCMMOCTM B OAHO(a3HbIX 06/1aCTAX U NO NIMHENHOMY 3aKOHY B ABYX(das3-
HbIX

CKa4ykoobpasHo

+ M0 KPUBO/IMHENHON 3aBUCMMOCTH

Touka, COOTBETCTBYIOLLAsA Haualy PaBHOBECHOI KPUCTaNN3aLMM CMIaBa, NEXUT Ha NIMHWM ...

3BTEKTOWHOIO MNpeBpaLLeHns
3BTEKTUYECKOro npespatlieHus
+IMKBNAYC

Conngyc

BTopuuHbiii uemeHTUT (FesCi) KpUCTaiinsyercs us. ..

Mepnuta
depputa
>Kngkoro cnnasa
+AyCTeHUTa

CornacHo npasuny KypHakoBa TBEPAOCTb U 3/1EKTPOCONPOTMBIIEHME CMIABOB, AMarpaMma COCTOSHNS
KOTOpPbIX NPUBEAEHA HUXE, ...

0 B, s By—BY% 100
+ U3MEHATCA HEMOHOTOHHO, AOCTUTIad MakKCMMyMa B TOYKe, OTBeLIaIOU.I,EM COCTaBy AmBn
N3MEHAKTCA HEMOHOTOHHO, AOCTUIad MMHUMYMa B TOYKE, 0TB€‘-I8.I-OLLI,€I7I COCTaBy AmBn
MOHOTOHHO BO3pacTaloT Npn yBenndeHnmn cogep>xaHna KOMMNOHeHTa B
N3MEHAKOTCA NPOU3BOJIbHbIM 06p8.30M B 3aBMCMMOCTHM OT NMPUPoabl KOMNOHEHTOB AunB

OBTEKTUYECKOE MPeBpaLLeHe — 3TO MPOLLECC ...

+ 06pa30BaHNs MEXaHUYECKOIN CMecu ABYX UK 6oNee BUA0B KPUCTAINOB, OHOBPEMEHHO KpW-
CTIIM3YIOLLIMXCS U3 XKNAKOCTM

pacnaza nepechILLEHHOro TBEPA0ro pacTeopa ¢ 06pa3oBaHMEM AUCTEPCHBIX YacTHL, BTOPO (a3bl
pacnaza TBeporo pacTeopa ¢ 06pa3oBaHMeEM CMecH ABYX TBepAbIX (ha3 onpeaeseHHOro cocTasa
KpuCTann3aLum TBepaoro pacTeopa onpeieNneHHoro CocTaBa 3a CUeT paHee BblgenmBLueiics
TBEPAOI (hasbl 1 XKMAKOI YacTy cn/aBa oOnpeaeneHHOro cocTaBa
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B cooTBeTCcTBUM C anBe,quHoﬁ ,u,marpaMMOM COCTOAHUA, MaKCUMaJTbHaA paCTBOPUMOCTb MEAQWN B a/1HO-
MWHWW COCTaBJIAET r|p|/|6n|/|3|/|Teano %:

e o o o
o
(6]

B cooTBeTCTBMM C NpUBELEHHO AnarpaMmMol crnas, cogepxawmii 80 % Pb n 20 % Sn, npu Temnepaty-
pe 200 °C nmeeT cnefytownii (ha3oBblii COCTaB:

-~

L e
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IBTEKTUKA, KPUCTaN bl O TBEPAOr0 PacTBOPA U BTOPUYHbIE KpUCTaN bl B hasbl
PacnnaB 1 KpucTannbl 3 TBEPAOro pacTeopa
+ PacnnaB 1 KpucTan/bl O TBEPAOro pacTeopa

e [1ByXKOMMOHEHTHbIIi pacnias
B cOOTBETCTBUM C NPVBEAEHHOI AnarpamMmoii, NepBUYHas KpUCTaNIN3aLImMs cniaea, coaepxkatlero 70 %

Cuwn 30 % Ag.
NnpoTeKaeT B TemMnepatypHom nHtepsasie  °C.

2

s - I T
ol ot e 810-779
I N s N o 1084-962
Al LT = e +1000-779
e [ ] %m s o 1084-200
[ | | |

oo_ra 2p 30 N0 S0 50 PO 30 90 O
Cu —— Y. fig Ay
[eHapVTHOI NKBaLMeli Ha3bIBAaeTCA NPOLLECC, NPU KOTOPOM MOC/E YCKOPEHHOI0 OXaXAEHNS CriaBa
LIeHTpa/IbHas YacTb....
e + 3epeH OKa3sblBaeTCA 060ralleHHON 60/1ee TyronaaBkum, a nepudepuiiHas — NerkonaaBkum
KOMMOHEHTOM
e 3epeH OKasblBaeTCA 060raleHHoM 60see NerkoniaBkum, a nepudepuinHas — TyroniaBkum Kom-
MOHEHTOM
e Cnntka nmeet 60/1ee MesIKoe 3epHO, YeM nepudepurinHas

e CnuTKa UmeeT 6osnee KpynHoe 3epHO, Yem nepudepniiHas

HasBaHue 1 cxema npeBpaLLieHre, NPOTEKAIOLLEro B CrJiaBe «Mefb-Cepe6po» npu Temnepatype 779 C:



|
1200 g —
087 e~ e OBTEKTMYECKOe, XK— Cu + Ag
\\ fﬂ!}?’[ ;;;:""- *S:ﬂ gt
A R o OBTEKTOUAHOE , XK= o +§
s 30 pod GHE e +OBTEKTUYECKOE , K— a +
UE S T4TH .
e ‘-: | flh| A : lﬂ'ﬁ- e OBTEKTOMHOE, XX— Cu + Ag
i ||
00 20 30 40 30 B0 PO &0 A0 o
Cu —— Yoy Ag

Vcnonb3ys npaBmio OTPe3KOB, MOXXHO OMpeaenuThb ...
e YNCNO CTerneHein cBO6OAbI CUCTEMbI B JaHHO TOUKe AuarpaMmbl
e TeMMepaTypHbI MHTEPBa CyLLECTBOBaHUSA AaHHOIO )a30BOro COCTOAHUA CrniaBa
e +COCTaB M KOMIMYECTBEHHOE COOTHOLLIEHME (Pa3 B CMnJiaBe Npu AaHHOW TemnepaType
CsolicTBa CMn/iaBoB, KOMMOHEHTbI KOTOPbIX HEOrPaHUYeHHO PacTBOPVMbI ApYr B Apyre B TBEPAOM COCTO-
AHUMW, U3MEHSIOTCS. ...
e +[10 KPNBOMMHEIHON 3aBUCMMOCTU
e [10 KPVMBO/IMHEHOMN 3aBUCUMOCTM B OAHOMA3HbIX 061aCTAX U N IMHENHOMY 3aKOHY B [ABYX(a3-
HbIX
e CkaykoobpasHo
e 10 NMHeHOMY 3aKOHY
Yuncno cTeneHeli cBo60AbI CNIaBOB CUCTEMbI Pb — Sb npu 3BTEKTUYEKOI TeMmnepaType paBHo....

|
[ ]
N

; 2
f.\‘. S 38

Tema: Anarpamma ">keneso - ueMeHTuT"

PacTBOpMMOCTb yrniepoga B a-theppuTte (no macce) npu 727 °C coctasnser %.
o +0,02
e 0,006
e 01
e 0,8

Mepexog, »enesa U3 (heppoMarHUTHOro B napamarHUTHOe COCTOSAHME NPOUCXOANT NpY Temneparype ...
e + Kiopu

e JIMKBUAYC
e conuayc
e COJMbBYC
NlvHna AHJECF anarpammbl «Xeneso - LLeMEeHTUT» — 3TO JINHKUA ...
e JINKBUAYC
e CO/bBYC
e +conuayc
e 3BTEKTOMAHOrO NpeBpaLleHns
CopepxaHue yrnepoga B nefebypute coctaBnseTt %.
e +43
e 214
e 08
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e 6,67
Mpu Temnepatype 1499°C B cucTeme «Keneso - LeMEHTUT» MPOUCXOANT ...
+ NepUTEKTUYECKOE NpeBpaLLeHme
3BTEKTMYECKOe npeBpaLleHmne
06pa3oBaHMe NEPBUYHOIO LIEMEHTUTA
obpasoBaHue theppuTa
Mpw TemnepaType HxXe 727 °C nefebypuT npeacTaBnseT coboi. ..
Cwmecb ayCcTeHUTa U LleMeHTUTa
XMMUNYECKOe COefJMHEHME XKenesa C Yrnepoaom
TBepabli pacTBOP BHEAPEHNS YIIepoa B y-)Kenese
+ CMecb nepsvTa u LeMeHTUTa
LIeMEHTUT UMeeT KPUCTa/I/IMYECKYHO PELLETKY ...
+ OpTOpPOMOUYECKYHO
OuK
MK
["ekcaroHasibHyt0 M10THOYNaKOBaHHYHO

Mpwn Temnepatype 727 °C B CnnaBax CUCTEMbI «XKefe30-LeMeHTUT» NPOTeKaeT....
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e +3BTEKTOMAHOE MpeBpaLleHmne
e 3BTEKTMYECKOE MpeBpaLLeHme
e 00pa3oBaHue Nlefebyputa
e 006pa3oBaHMe BTOPUYHOIO LIEMEHTUTA
JlvHna SE anarpammbl «Keneso-LemMeHTUT»-3T0 JIMHWUA. ..
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[MepnnTHOro npeBpaLLeHms
+ PacTBopuMOCTK yrnepoja B ayCcTeHuUTe
PacTBopvMOCTH yrieposa B heppute
OBTEKTUYECKOr0 MNpeBpaLLeHns
@eppuUT UMEET KPUCTAIUYECKYIO PELLIETKY ...

e UK

il

Temneparypa , *(
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e TeTparoHasbHy
e +OLK
e TeKcaroHa/bHyI0 MJ0THOYNAaKOBaHHYIO

B nHTepBane Temnepatyp 727-1147 °C negebypuT npeactasnseT coboii. ..

CMechb (heppuTa 1 LeMeHTUTa

+CMecb ayCcTeHuTa 1 LeMeHTuTa

TBepAblii pacTBOP BHELPEHUS Yrneposa B a — Xenese

TBepAblii pacTBOP BHELPEHUS YIrNeposa B Y — Xe/ese

Mpw KOMHATHOM TemmnepaType paBHOBECHas CTPYKTYpa, YIIepoAnCToi cTtanu, cogepxaLei 0,8% cocTo-
nT 13....

[MepnnTa n BTOPUYHOIO LieMeHTUTa

®eppuTta 1 nepnnTa

+ [MepnuTa

Nepebyputa

Temnepatypbl Aci, Ac3, Accm Ha AMarpaMMe «XKenes3o — LLieMEHTUT» COOTBETCTBYET JIMHUAM ...

% 5 =Tl e PQ,GS,ES
] rd i 1 ]
o M, N £ ]H « PSK, ECF, ABC
' g e ECF,PQ, ES
e +PSK, GS, ES

[
pry
>

Teumeparypa, *C

2 3 4 3 6 5,67 100%C

[l s ' : L 1 1 ' ' ' )
0 1m0 30 40 SA0 T0 K0 90 1009 Fey

Mpw 06pa3oBaHuUK crnasa, NPeACTaBNAOLLLEr0 CO60I MeXaHNYECKYHO CMECb KOMMOHEHTOB, ...
e 00pasyeTcs HOBas KPUCTa/IIMYECKAA PeLleTKa, OT/INYAOLWAACcs OT PeLleToOK KOMMOHEHTOB
e COXpaHAEeTCA KpUCTa/IINYeCKas peLLeTKa pacTBopuTens
e +BCE KOMMOHEHTbI COXPAHAT CBOW KPUCTA/I/IMYECKNE PELLIETKN
e COXpaHAETCA KpUCTa/IIMYecKasn peLleTka pacTBOPEHHOIO BELLIECTBA
Han6onee BbICOKOYr/1IepOAUCTON (ha3oin XKene3oyrnepoLuCTbIX CraBoB ABMSETCA. ..
o  ®depput
o +LlemeHTUT
e Jlepebyput
e AyCTeHuUT

B coOTBETCTBMM C NPUBELEHHO AMarpaMMon, pacTBOPUMOCTb Yr/iepoja B ayCTEHUTE NpKU TemnepaType
900 °C cocTtaBnset Npubam3nTeNbHO _ %.
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Tema: OCHOBbI TEPMNYECKON 06paboTKK
Ha gnarpamme Fe-FesC kKputnyeckas Touka Acm COOTBETCTBYET JINHUA ...

e +SE

o GS

e PSK

e ECF

Ha guarpamme Fe-FesC KpuTudeckas Touka A1 COOTBETCTBYET JIMHUN ...

e +PSK

e GS

o SE

e ECF

CTeneHbIo ANCNEPCHOCTM PEPPUTO-LEMEHTUTHOR CTPYKTYPbI pasinyatoTces ...
e+ MepauT, CopouT 1 TPOOCTUT
e GeliHUT, MapTEHCUT, LLEMEHTUT
e (heppuT, NepnuT, neaedyput
e TPOOCTUT, LEMEHTUT, Nefebyput
TBepAoCTb NPOAYKTOB NpeBpaLLeHNs ayCTeHNTa NOBbLILLAETCA B PALY ...
e+ MepauT, CopbuT, TPOOCTUT, MAPTEHCUT
e MapTeHCUT, TPOOCTUT, COPOUT, NepuT
e TPOOCTUT, COPOMT, NEP/NT, MapTEHCUT
e MapTeHCWT, NepnT, COPoUT, TPOOCTUT
TeTparoHabHYH KPUCTAINIMYECKYIO PeLLeTKY UMEeT ...
e + MapTeHCUT

e (hepput
e copout
o epamT

BeiHWT (CTPYKTYpa CTaiv, 06pasytoLLascs B pe3yibTaTe NPOMeXXyTOYHOr0 NpeBpaLleHms ayCTeHUTA)
COCTOMT M3 CMECM YacTul...

e MapTeHcuTa 1 Kapbuga xenesa

e -+ [lepecblILLieHHOr0 yrnepoaomM depputa 1 Kapouaa xenesa
e AyCTEHUTa 1 MapTeHcUTa

e [lepecblILLieHHOr0 YrNepoaoM (hepputa 1 MapTeHcuTa

B COOTBETCTBUW C NPUBEAEHHOI AMarpamMMOii, OXNIOXKAEHVE CTaM CO CKOPOCTbIO Vi NpuBeaeT K NpoTe-

KaHuo MpeBpaLLeHus.
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i
ity e TpPOOCTUTHOTO
o
£ 400 e [lepnuTHOro
] e BeliHNUTHOro
S 200 1y
> Jfi % v, e + MapTEHCUTHOTO
'_ 3
20 -
Epema, MuH
Be3gunddysnoHHOe NpeBpalleHre aycTeHUTa NPUBOAMT K 06pa3oBaHuIo ...
e copbuta
e nepnuTa
e +MapTeHcUTa
e TpoocTuTa

Mpn anddy3noHHOM pacnafe aycTeHMTa 06pasyoTes ...

NepAnT, TPOOCTUT, MaPTEHCUT

nepnuT, copouT, neaedbyput

+NepanT, cCopobuTt, TPOOCTUT

OEMHUT, MapTEHCUT, NEPNT

COBOKYMHOCTb OMepauun Harpesa, M30TEPMUYECKON BbIAEPXKKMN 1 OXNTaXKAEHUS METITMYECKINX CMIaBOB,
HaxoAsLLMXCA B TBEPAOM COCTOSIHUN, C LIENbH U3MEHEHUSI UX BHYTPEHHEr0 CTPOEHUS U CO34aHuns 3a CHeT

3TOr0 HEOOXOANMBIX MEXaHNYECKMX UM (IU3NYECKMX CBOWCTB Ha3blBaeTCA 06paboTKOIA.
e  ONEKTPOXMMUYECKON
e MexaHunyeckoii

XNUMUKO-TEPMUYECKOI
+ Tepmunyeckon
MpomexxyTouHoe ( 6eMHWUTHOE ) NpeBpaLLieHVe NPOTEKAET B YI/IEPOANCTO 3BTEKTOUAHONW CTan Npu
TemnepaTtypax ___ °C

e Hwuxe 240

e 727-500

e Bbiwe 727

e +500-240
TBepzas, Xpyrnkas CTpyKTypa, 06pasyroLLas npy oX1axaeHUn ayCTeHUTa CO CKOPOCTbIO BbiLLe KpUTUYe-
CKOW CKOPOCTM 3aKa/lKu, Ha3bIBaeTCs ...
TpPOOCTUTOM 3aKa/TKK

e CopbuTOM 3aKankm

e +MapTeHCUTOM 3aKasIKu

e [lepnntom
"eOMETPMYECKMM MECTOM KPUTUYECKUX TOUEK Acs , ABMISIETCA IMHUSA___ AnarpamMmmbl «Keneso - LieMeH-
TUT».
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MapTeHCMTHas CTPYKTYpa C TeTparoHa bHOW KPUCTa/IIMYECKON PELLIETKON Npu 3akasike obpasyeTcs
BCNeACTBME ...
e +OTCYTCTBUA ANddy3nn yrnepoga
e [poTekaHus Angdy3nm xenesa
e OTCYTCTBUA ANdy3nn xenesa
e [poTekaHus Anddysun yrnepoga
Tepmunyeckast 06paboTka, MPOBOAUMAS C Lie/bH MOTyYeHUst HEPaBHOBECHOW CTPYKTYpPbI CMaBa, HasblBa-
erce.....
e ®pe3epoBaHMEM
e LlemeHTaumei
e +3aKankom
e OmKUIOM
Tema: OTXXUT 1 HopMan3aLnsa ctanu
OTXur, B NpoLiecce KOTOPOro pacnag aycTeHnTa Ha (heppUTHO-LEMEHTUTHYHO CMECb NMPOUCXOAMT Mpu
MOCTOSHHON TemnepaType, Ha3blBaeTCs ...
e + 130TEPMUYECKMM
®  PEKPUCTAIN3ALMOHHbBIM
e TOJIHbIM
e ANPPY3NOHHBIM
CTpyKTypa BbICOKOYI/EPOANCTON CTan NOC/e HOPMasIM3aLUun COCTOUT U3 ...
+ copbuTa
e MapTeHcuTa
e (peppuTa 1 nepnuta
e TpoOCTUTA
Mpy HopMaNM3aLMK 3a3BTEKTON/HbIE CTa/IM HArpPeBatoT 0 TemnepaTypbl Ha 30-50° BbiLLe ...
+ ACcm
Ac1
Acs
My
[ns cHATUA Hakena NPoBOAAT OTXWT.
+ PEKPUCTAIN3ALNOHHBIN
HENONHbIIA
MOJHbIN
ANPY3NOHHBIIA
[na ycTpaHeHWs 30Ha/IbHOM ¥ AeHAPUAHON NMKBALMM, BOSHUKAIOLLEN NPW KpUCTannsauum MeTansios,
NPUMEHSAIOT OTXKMUT.
e + AUPPY3NOHHBIR
e  HEMO/HbIVA
e O/HbIN
®  PEKPUCTANN3ALNOHHLIN
CornacHo guarpamme «kene3o-LUeMeHTUT», 3a3BTEKTOUHbIE CTa/IM NOC/E HEMOHOIO OTXKMUra UMEKT
CTPYKTYPY, COCTOALLYIO U3 ...
e + 3EPHUCTOrO NnepamTa u LeMeHT1Ta
e nepnvTa u epputa
e N/1IaCTMHYATOro NepaunTa
e MapTeHcUTa
B pe3ynbTate npoBeAeHUs NOIHOTO OTXXWra CTau ...
e YMEHbLLAETCA MIaCTUYHOCTb U YBE/IMYMBAETCA XMMUYECKas HEOAHOPOAHOCTb
e + YBE/IMYMBAETCA NIACTUYHOCTb M YMEHbLUIAETCA XMMUYecKas HeOAHOPOAHOCTb
e YMEHbLUAKTCA NIACTUYHOCTb U XMMUYecKas He04HOPOLHOCTb
e YBENNYMBAKOTCA MIACTUYHOCTb U XMMUYECKAsA HEOAHOPOLHOCTb
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OTXUT OTIMYAETCS OT HOPMaNU3aLmnu ...
CKOPOCTbIO Harpesa

e + CKOPOCTbIO OX/TXAEHWS

e TEeMnepaTypoil Harpesa

e MPOAO/MKNTENbHOCTbIO BblAEPXKKM
MpeaBapuTebHLIM BULOM TEPMMYECKOM 06paboTKM CTann, NpegHasHaueHHbIM A1 MOArOTOBKM MeTanna
K nocneaytoLLert 06paboTke pe3aHneMm, AaBeHNeM, CBapKom 1 T.4., SBNSETCS. ..

e LlemeHTauus
e 3akanka
[ ]
[ J

+ OTXUr
OTnyck
Mpy NpoBeAeHNN OTXXUIa CTa/IN OXNAXKAEHME YTNEPOAUCTbIX CTasein 06bIYHO NPOBOAAT. ...
e + C neybto
e B macne
e HaBo3gyxe
e BBoge
Mpw BbICOKMX TeMnepaTypax 1 A/INTeNbHON BblAEPXKE NPOBOAAT OTXKMUT ...
e HenonHbiin
PekpuctaninzaunoHHbIi
[N CHATUA HanpPsHXXeHUN
+ Ondy3noHHBbIR
TemnepaTypa HenonHoro omkura anga ctann Y 10A coctasnseT 0Koo ...
+ 750-770
920-950
680-700
1350-1370
Ctpyktypa ctanv 30 nocse nosHoro 0TKura cCoCTouT U3 ...
e + (peppuTa n nepauTa
e [ep/uTau UeMeHTUTa
e MapTeHcuTa
e nepnuTa
Lny3nOHHBIA OTXKMUT NPOBOAAT C LieSbLO
e CHATMA Hak/ena Xo104HOAeOPMUPOBAHHOIO MeTa/1a
e [lony4yeHue 3epHNUCTOrO NepnnTa
e + YMeHbLUEeHUA AeHAPUTHOW MMKBUAALNN
e CHSATME OCTAaTOUHbIA HANPSHXKEHWI

Tema: 3akanka 1 oTnycK ctanu

CTpyKTypa, nonyvaemas npu N30TepMMUUECKOl 3aKasike feTanell 3 HEKOTOPbIX SIErMPOBaHHbIX CTaslei,
06nafaroLLas BbICOKOW BA3KOCTHIO M MPOYHOCTLIO, 3TO ...
+ HWKHUI BeAHNT
TPOOCTUT
MapTeHCUT
6e31roNbYaThlil MapTEHCUT
[ins 323BTEKTONAHBIX CTa/1EN C LeMbo YBENMYEHUS TBEPLOCTM Y U3HOCOCTOMKOCTM, HEOOXOAUMbIX AN
WNHCTPYMEHTOB, NPUMEHSIIOT ...

e -+ HEMOJIHYIO 3aKa/lKy

e [OJHYIO 3aKasIKy

e  N30TEPMUYECKYIO 3aKasKy

e BbICOKOTEMMEPATYPHbIA OTMYCK
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CTpyKTypa, nosy4yaemas nocsne HernoaHOM 3aKaKv UHCTPYMEHTa/IbHbIX CTasiell U HU3KOTEMMePaTypHOro
OTNycKa, — 370 ...
e -+ MapTeHCUT OTMYyCKa
e COpPOWT OTNycKa
e CMecCb (heppuTa M NIaCTUHYATOro LleMeHTUTa
e TPOOCTUT OTNYyCKa
B KauecTBe oxaXaatoLwmnx cpes, Npy 3akasike UCMosb3yHoT ...
e + BOAY W MUHepasibHble Macsna
XO/I0fHbI BO3AYX
CMOKOWVHbIN BO3AYX
ropsyyto Bogy
OnTumanbHasa TeMneparypa Harpesa [O3BTEKTOUAHbIX CTa/1el NP NOHON 3aKaslKe ...
+ Acs + (30...50) °C
Ac: + (30...50) °C
Acm + (30...50) °C
770°C
TpOOCTUT 3aKa/IK1 U TPOOCTUT OTMYCKA Pas/iMyaroTcs ...
® XVMUWYECKUM COCTaBOM
ANCNEePCHOCTbIO
+ (popMOI YacTuL, LLleMeHTUTa
(ha30BbIM COCTAaBOM
OnTumanbHaa Temnepartypa Harpesa CTain Y12 nop 3akanky coctaBnfer _ °C
850-870
680-710
+760-780
1400-1420
CTpyKTypa, nonyvaemas nocse 3akaiku 1 BbICOKOro OTNyCKa YrnepoancTon ctaam - a1o...
o [lepnut
MapTeHCUT oTnycka
TpoocTuT oTnycka
+ CopbuT oTnycka
Cnoco6HOCTb CTa/I K MOBbILLEHWIO TBEPAOCTM NPY 3aKasIKe Ha3bIBAETCS ...
NPOKa/IMBaEMOCTbHO
M3HOCOCTOMKOCTbIO
+ 3aKa/IMBaeMOCTbHO
HakK/ernom
YnyulleHVeM YriepoancTbiX CTasleil Ha3bIBaeTCA TepMMYecKas 06paboTKa, COCTOoALLAas U3..
3aKasIKn 1 HU3KOro OTnycKa
OTXura v cpegHero oTnycka
3aKaslkn 1 cpefHero oTnycka
+ 3aKa/iKn 1 BbICOKOr0 OTMYCKa
CojepxXaHue yrnepoga B MapTeHCUTe Noc/e NosHON 3akanku ctanu 40 coctasnseTt %
e 45
e 08
e 0,02
e +04
TBepzas, Xpyrnkas CTpyKTypa, 06pas3yroLLasnca nNpy OX1aKAeHUN ayCTeHUTa CO CKOPOCTbHO BbiLe KPUTK-
YECKOI CKOPOCTU 3aKa/lKu, Ha3bIBAETCH ...
e NepaMToM
e TPOOCTUTOM 3aKaJIKu
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COpOMTOM 3aKasKu
+ MapTEHCUTOM 3aKa/lKu

HenonHoli 3aKanke NoABeprarT 06bIUHO CTaNIn.

NermpoBaHHble
[03BTEKTONAHbIE

+ 323BTEKTON/HbIE
BbICOKOKA4eCTBEHHbIE

Mpy NOHWXKEHWM TEMMePaTypPbl OTMYCKA Yr1ePOANCTbIX CTanel ...

+ YBeNMUMBaeTCa TBEPAOCTb
TBEPAOCTb He MeHSIeTCS
MOBbILLIAETCS MIACTUYHOCTb
YMeHbLLIAeTCs TBEPAOCTb

TpOoOCTMTOM OTMYCKa Ha3bIBatoT ...

MepechbILLeHHbIV TBep/bIii PacTBOP Yriepoaa B a-Xenese
BbICOKOZAMCMEPCHYIO CMeCh (heppuTa U LIEMEHTMTA NAACTUHYATOrO CTPOEHMUS
+ BbICOKOAWMCMEPCHYH CMech (hepprTa 1 LIEMEHTUTA 3ePHICTOrO CTPOEHUS
CMEeCb ayCTeHWTa U LeMEHTMTa

Tema: XMUKO-TepMMYecKasi 06paboTKa. MoBepxXHOCTHAA 3aKanka
Mpy MeANIEHHOM OXNXAEHMM CTaIbHOr0 U3AeNNA NOC/e LLEMEHTaLMM CTPYKTYpPa NOBEPXHOCTHOIO CNOS
COCTOMT 13 ...

+ nepavTa 1 LemMeHTMTa BTOPUYHOIO
nepaura
nepavTa v (epputa

(hepputa

[ns nonyyeHMs BbICOKOI TBEPAOCTM NOBEPXHOCTY MPU COXPAHEHWMN BSA3KOW CEpPALEBVHbI UCMOMb3YHOT
MOBEPXHOCTHYO 3aKasiKy, KOTOPYO NMPOBOASAT HarpeBaHyeM NOBEPXHOCTHONO C/I0S ...

+ BblLLE TEMMepPaTypbl KPUTUYECKOIN TOUKM AC3
HUXXE TemnepaTypbl KPUTUYECKOW TOUKUN AcCs
HUXXE TemnepaTypbl KPUTUYECKOW TOUKU Ag
BblLLIE TEMMEePaTypbl KPUTUUECKOI TOUKM Ay

XUMUKO-TepMmYecKas 06paboTKa BbI3bIBaeT U3MEHEHME ...

+ CTPYKTYPbI, XIMUYECKOI 0 COCTaBa 1 CBOMCTB B MOBEPXHOCTHbIX C/OAX U3AeNns
CTPYKTYpbI B 06bEME 13NN

CTPYKTYPbI, XMMUYECKOr0 COCTaBa M CBOMCTB B 06beMe U3aeNns

CBOICTB B MOBEPXHOCTHbIX CNOSX M3AeNns

Mocne uemeHTaUUM NPOBOAAT HEMOHYHO 3aKa/IKy U HU3KMIA OTNYCK. B pe3ynbTaTe Takoil 06paboTKu no-
BEPXHOCTHBIIA C/IOM NpPUOGpeTaeT CTPYKTYPY...

+ MapTeHCcKTa OTNyCKa C Me/IKUMM BK/TOUEHMSIMI KapbunaoB
TpOOCTUTa OTNYyCKa

beliHnTa

MapTeHCUTa M 0CTaTOYHOr0 ayCTeHNTA

Mpouecc XMMUKO-TEPMNYECKO 06pabOTKM OCYLLECTBNISETCA NYTEM ...

+ ANy31OHHOI0 HaCbILLEHNSA MOBEPXHOCTHBIX C/I0EB U3AENNIA HEMETa/IIaMK UM MeTasiamm 13
BHELLUHEN aKTUBHON cpefpl

6e3aM¢dy3MOHHOr0 HaCbILLEHNS NOBEPXHOCTHbLIX CNOEB M3AENWIA HEMETaNaMK UM MeTan1lamu
3 BHELLIHE aKTUBHOW cpefbl

ANhy3MOHHOTO HaCbILLEHWS MOBEPXHOCTHBIX C/I0EB U3L4eNNIA HEMeTa/IlamMmy U3 BHELLHEN Heak-
TUBHOIA Cpeabl
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ANthdy3NOHHOTO HaCbILLEHWS aICOPOMPOBaHHbIMW aTOMaMM 3/1EMEHTOB Cep/LLEBUHbI U3AENNIA

OnTUMa/bHOE CofiepXKaHue YreposoB B LIEMEHTOBAHHOM Coe CcocTaBnseT _ %:

0,3-0,5
+0,8-1
0,5-0,7
1,2-1,3

O[IHOBpPEMEHHOE HaCbILLieHVe MOBEPXHOCTW M3aenuii yrnepoLoM 1 a30TOM B Fa3oBoli Cpefe HasblBaeT-

ca....

[ns nonyyeHms BbICOKOI TBEPAOCTY NMOBEPXHOCTM TPYLUMXCA AeTasiell MallH NPu COXPaHEHMMN BS3KOM

LlemeHTauuen

+ HuTpouemeHTaumein
LinaHnpoBaHnem
A30TnpoBaHNeM

CepALEBUHbI NPUMEHSIIOT __ 3aKasky.

HEMosHyo
+ MOBEPXHOCTHYO
MONHYO

N30TEPMUYECKYHO

XUMUKO — TEPMUYECKYHO 06paboTKY NPUMEHSIOT C LEMbIO ...

+ [0BbILIEHNS MIACTUYHOCTY, YAAPHOI BA3KOCTM, KOPPO3UIAHONW CTOMKOCTH

CHWKeHUs TBEPAOCTY, CHATWS OCTATOUHbIX HAMPSHKEHUN U YyULIEHNs 06pabaTbiBaeMOCTH
[MoBbILLEHNE MPOYHOCTY 1 TBEPAOCTM CEPALEBUHDI feTaNN

MoBbILLEHMS NOBEPXHOCTHON TBEPAOCTU, N3HOCOCTOMKOCTM, KOPPO3UIMHOWA CTONKOCTYU

[ndhhy3MOHHOE HACbILLEHWE CTan YTIepoA0M OCYLLECTBASETCS B aKTUBHOI cpefe, HasblBaeMoii. ...

+ Kap6toprsaTopom
[lOMeHHOI neybto
Kap6oHaTom
KaTtasimsaTtopom

LinaHnpoBaHnem Ha3bIBaeTCA MPOLLECC HACbILLEHWA MOBEPXHOCTU VI3,CI,€I'WIVI...

+ OZlHOBpPEMEHHO YrnepooM M a30TOM B pacriaBfieHHbIX LNAHUCTbIX COMAX
Yrnepogom

OJHOBPEMEHHO YI/Iepo4oM 1 a30TOM B ra3oBoii cpefe

CHauana yrnepogom, a 3aTem LMHKOM

LiemeHTaLmMn Lienecoo6pasHo NoABepraTh U3AeNns U3 CTanu ...

Y12A
40XHMA
60C2XDA
+18XI'T

Mocne ueMeHTaLmMu ¢ Lenblo 06ecneyeHnst BbICOKOV TBEPAOCTY NMOBEPXHOCTHOMO C0st AeTanu nogasep-

rakorT..

MonHo 3aKakKe 1 HU3KOMY OTMYCKY
Hopmanunsauum

HenonHol 3aKasike 1 BbICOKOMY OTMYCKY
+ HenonHow 3akasike 1 HU3KOMY OTMYCKY

Tema: KOHCTPYKLUWOHHbIE CTaNun

CtpykTypa cTasiv Y10 B paBHOBECHOM COCTOAHUN COCTOUT U3 ...

+ MepnnTa n BTOPUYHOIO LIEMEHTUTA
deppuTa 1 nepamuTa
MapTeHCUTa 1 0CTaTOYHOr0 ayCTeHUTa
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e nepnnTa

3 H/KeNpUBEAEHHBIX [t U3TOTOBMEHMS MPYXKUH 11 PECCOP Lie1eco0bpa3Ho 1CNob30BaTh CTa/N ...

e +55C2, 60C2XDA
o 30XTCA, 40XH

o YTA, Y12
e 20X, 18XI'T
Copgep>xaHue yrnepofa B MallMHOCTPOUTENbHbIX YYULLAEMbIX CTaNIX COCTaBNseT %.
e +0,3-05
e 0,507
e 0,7-1,3
e +0,1-0,3

3 HKenprBeAeHHbIX LEMEHTYEMbIMW (HUTPOLIEMEHTYEMbIMI) CTaNSIMMN SBNSHOTCS ...
o +20X,18XI'T
e P6M5, P18
o 50XDA, 65C2BA
o 45, 30XI'CH2A
KOppO31OHHO-CTOIKOIA CTarbio ABASETCS. ...
o 22K
o +20X13
e HI18KOMS5T
o 20X

3 HMXKenpuBeLeHHbIX Hanbo/bLUYH TBEPAOCTb B OTOXOKEHHOM COCTOSAHUM UMEET CTa/lb. ..
e +¥YI10
e 65
e YB8A
e 10kn
LleMeHTyeMmble 3ybuaTble Koseca Ljen1ecoobpasHo U3rotasnmeatb U3 CTau ...
e 20X13
e 45
e + 15X
e YI10A
KOHCTPYKUMOHHOW YNny4yllaeMoi SBnsieTcs CTalb. ..
o Y12
e +45
e 65
e 08kn

3 HMXKenpuBeAeHHbIX PepPUTO-NEPUTHYIO CTPYKTYPYB OTOXOKEHHOM COCTOSIHUM MEET CTalb....

e Y8
e O9OXC
e YI2A
e +50C2
3 nepeuncneHHbIX cTanei nydilein o6pabaTbiBaEMOCTLIO pe3aHneM 06n1agaeT CTasb ...
e P6M5
o 12X18H10T
e +ACI12XH
o YI12A
KOHCTPYKLMOHHON CNOKOMHOW YrNepoaNCTO KaUeCTBEHHON CTasbio ABNSETCA CTasb ...
e YI10A
e C13cn
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e 10nc
e +15
MoBEPXHOCTHOW 3aKa/Ke C MHAYKLUMOHHbLIM HarpeBoM Lie/ieco00bpa3Ho noasepraTb U3Aens U3 CTau ...
e X
e +40X
e Y10
e 20X
KauyecTBEHHOI KOHCTPYKLIMOHHOW SBNSETCS CTa/b ...
o C13
e +40
30XICA
e YB8A

Tema: HyryHbl

BbICOKONPOYHbIA YyryH NOMyYatoT B pesy/bTarte ...

e + MOAM(ULMPOBAHMSA MarHMem

e rpaMTU3MPYIOLLErO OTXKUIa CEPOro YyryHa

® YBE/IMYEHUSA COLEPXKAHWNA KPEMHUA

e HOpMann3almm
Linthpel B Mapke vyryHa CY 30 o3Havator ...

e + BPEMEHHOE COMPOTUB/IEHNE NPY pacTskeHun (*107%, MIMa)

e CofepXaHue yrnepoga B AecATbIX fONSAX NPOLeHTa

e COfepXaHue KPeMHUS B NPOLEHTax

e OTHOCUTENbHOE YanunHeHue (*10, %)

BkntoyeHus rpagmTa B YyryHe mapku K4 37-12 umerot (hopmy.
e + X/10MbEBUAHYIO
e 1aCTUHYATYIO
®  BEPMUKY/APHYIO

e [7106yNSApHYIO
YyryH, B KOTOPOM BECb YT/1epO HaX0AMUTCA B CBOOOAHOM COCTOSIHUM 1 BKNOYEHWS rpaduTa MMetoT nna-
CTMHYaTYIo (hopmy, ABNSETCS ...
+ cepbIM (heppUTHBIM
e CepbIM NepIMTHLIM
e  KOBKUM (heppUTHbLIM
e  BbICOKOMPOYHBIM NEPSIUTHLIM
UyryH, B KOTOPOM BeCb YI/1ep0j, HAXOANUTCA B XMMUYECKM CBA3aHHOM COCTOSIHUW, Ha3bIBAtoT ...
o +06ebiM

e cCepbiM
e  BbICOKOMPOYHbIM
e KOBKUM

CTpyKTypa [03BTEKTUYECKOr0 6e/10ro YyryHa npu KOMHaTHO TemnepaType COCTOUT U3 ...
e +repnuTa, neaebyputa n LEMEHTUTA
e LEeMeHTUTa U nepamTa
e NeaebypuTta 1 NEPBUYHOrO LIEMEHTUTA
e rpaduTta u nepnmTa

Ha pricyHKe 1306paxkeHa MUKPOCTPYKTYpa YyryHa.
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e Ceporo hepputHOro

e BbicoKonpo4yHoro nepnnT-
HOro

e + Ceporo nepsMTHOro

e KoBKOro theppuTto-
NepINTHOro

KoBKwMIA KayuyK NosiyyatoT. ..
+ padnTn3MpyoWwmm OTXXUIoM 6en10oro vyryHa
e DBbICTPbIM OXNXKAEHNEM U3 XKUAKOr0 COCTOAHUSA
e MoanumumpoBaHneM pacriaBa MarHvem
e YBe/IMYeHNeM coaepXXaHnsa KpemHus
UyryH ¢ nnacTyHYaTbIM rpaMToM, UMELOLLIMIA BPEMEHHOE COMPOTUBAEHME NpK pacTskeHnn 250 MIMa,
MapKupyeTcs ...
e (Y250
e KU25
e BY250
e +CY25
UyryH npu Bbinnaske MOANMULMPYIOT MarHWEM C LeMbHO. ..
e I3menbyeHuns 3epHa
e + [lony4yeHNs rpaUTOBbIX BK/IKOUEHWNIA LIAPOBUAHOM (POPMbI
e [loBbILEHNSA KOPPO3NOHHOW CTONKOCTY
e [lonyyeHUs KOBKOr0 YyryHa
Bonee BbICOKYK NPOYHOCTb UMEET YYTyH C _ OCHOBOA
o  deppuTO-NEPINTHON
e AyCTEHUTHOIA
e + [lepnnTHOIA
o  DeppuTHOIA
CofepxxaHue yrniepofa B J03BTEKTUYECKNX Be/bIX YyryHax cocTaBnseT (B NpOLeHTax Mo Macce) ...
o +214-43
e 08-2,14
o 4,3-6,67
e 0,02-0,8
Becb yrnepop HaxoauTca B XMMUYECKM CBA3AHHOM COCTOSHUW B BUAE LIEMEHTUTA B YyryHax.
cepbIX PeppUTHbLIX
e KOBKMX
e + 0efbIxX
®  BbICOKOMPOUHbIX
UyryH, BK/IOYEHNA rpagnta B CTPYKTYpPe KOTOPOro MMEKOT LLIApPOBUAHYIO OPMY, Ha3bIBaeTCs ...
e + BbICOKOMPOYHbIM
e CepbiM
e KOBKUM
e 0enbim

Tema: Megb 1 cnnaBbl Ha ee OCHOBE
OpHoa3HOoM ABYXKOMMOHEHTHON NaTyHbIO SBMSETCS ...
e +J196



o J159
o 20/
e JIC59-1
Y [leNlbHOe 3/M1EKTPUYECKOE CONPOTMBIEHNE MeAU MPY YBENIMUYEHUN COAEPXKAHNSA NPUMECEN ...
e + YBe/NNYMBAETCH
e yMeHbllaeTca
e He 1U3MeHsAeTCA
e MOXET KaK YBeNM4MBaThbCA, Tak M YMeHbLIATLCA B 3aBUCMMOCTY OT BUAa NPUMECEN
Cninas J190 npeacTaBnsieT coboi ...
e + NaTyHb, cofepxkallyto 10% umHKa
e JlaTyHb, cofepxkallyto 90% LMHKa
e /INTEHas CTanb, cogepaluyto 0,9% yrnepoaa
e JINTENHbIN CNiaB Ha OCHOBE a/ItOMUHUA
JnTeiHbI cnnaB Ha OCHOBE Mean, coaepykamnin okono 10% onosa 1 0kono 1% gocgopa, MapkupyeTcs

+ BbpO10d1
N0®10-1
NO®89-1
BpOP10-1
[ns n3rotoBneHns BKAagblwed NOAWNMHUKOB CKOMbXKEHUS LienecoobpasHo UCMosib30BaTh Cras ...
e +bBpC30
° 5p52
o J196
o JIAXKG60-1-1
Cnnas bpb2 Lenecoobpa3Ho MCNONb30BaTh A5 U3rOTOB/EHUS. ..
e NOALUMMHUKOB CKOJIbXXEHNSA
e  OT/IMBOK C/IOXHOIN (POPMbI
e+ NPY>XMWH, yNpyrux 3/eMeHTOB
e 06WWINBKK camosieTa
BpO5LI5C5 npeacTaBnseT coboii. ..
o [lechopmupyemyo OMIOBAHUCTYHO BPOH3Y, CoZlepXKaLLlyto B cpeaHeM rno 5% 0/10Ba, LMHKA U CBUHLA
e + JINTeliHyt0 0NI0BAHUCTYHO BPOH3Y, CoLepXaLLyto B cpefHeM no 5% 0/10Ba, LMHKa U CBUHLA
e [lethopmmpyemyro ON0BAHUCTYHO GPOH3Y, CoflepXKalLyto B cpeaHeM rno 5% 0/10Ba, UMHKA U KPeM-
HUA
e JINTeiHYO ONOBAHUCTYHO OPOH3Y, COAePXKaLLyto B cpeaHeM no 5% 0108Ba, LMHKA U KpeMHUS
[BOiNHOIN fedhopMupyeMblil CrifiaB Ha OCHOBE MeAW, cofepXalnii okono 30% LMHKa, MapKupyeTcs...
e J130
e +/170
e bp70
e bp30
CnnaBom Ha OCHOBE Mefu ABNAETCA. ..
e bB88
e +JIC59-1
e MJI5
o [116
«ABTOMATHOW» NaTYHbIO ABNSETCS. ..
o Al2
o AJ2
o J196
e +JIC59-1
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Cnnas Meau € LMHKOM Ha3blBaeTcs...
e + JlaTyHblO
e CunymvHom
e Menbxnopom
e BpoH30/
Mo cpaBHEHMIO C NaTyHAMW YACTas Mefb 06najaerT...
e + DONIeKTPONPOBOAHOCTbLIO
o KMAKOTEKYYECTHIO
e [IpoYHOCTLIO
e TBepaoCTbio
B pagy natyHeii J196 - J180 - 170 ...
e [POYHOCTb MOBbLILIAETCS, M1ACTUYHOCTL YMEHbLLAETCA
e + [POYHOCTb M NIACTUYHOCTbL MOBbLILLIAKOTCA
e [POYHOCTb M NAACTUYHOCTb MOHMXKAKOTCA
e [POYHOCTb MOHMXKAETCH, a NIaCTUYHOCTb MOBbILLAETCA
[N N3roToBneHns NPYXXMH LienecoobpasHo MCMosb30BaTh Crjas. ..
bpO10
+ bpb2
BpC30
96

Tema: ANIOMUHWIA 1 CNaBbl Ha ero 0OCHOBE
JInTeliHbIMKM cNaBamMy Ha OCHOBE a/TFOMUHUA SBNSKOTCS ...
e + CUTYMUHBI

e [ypa/lOMUHbI
e OpOH3bI
e aBnan

[19 —3T0 Cn/iaB Ha OCHOBe a/IIOMUHWS, TePMNYECKOn 06paboTKOMN.

+ 1ethOpMUPYEMBIiA, YIIPOUHSEMbIIA

neopmmpyeMblid, He YIPOUHSEMbIIA

NNTERHBINA, YNPOYHAEMbIN

NNTERHBINA, HE YNPOYHAEMbIN

Ha thparmeHTe grarpammbl «Al — nermpyrownii SneMeHTs IMTENHbIM CcriaBaM 0TBeYaeT 061acThb ...

LypantoMHbI MOXHO YMPOYHUTD ...
e+ 3aKa/IKOI 1 CTapeHnem
3aKaKoi 1 CpegHUM OTMYCKOM
HOopMasin3aLmen
YNyYLLIEHNEM
[JedopmrpyembIM He YNPOUHSEMbIM TEPMUYECKO 06pabOTKOV CNlaBOM Ha OCHOBE a/IlOMUHUSA SIBNSIETCS

e + AMI2
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A995

Al
AK9

3MeHeHWe CTPYKTYpbl CUNYMUHOB (M3MefbUYeHMe CTPYKTYPbI 3BTEKTUKM, YCTPaHeHUEe KPYMHbIX Nep-
BMYHbIX KPUCTAINI0B KPEMHWS) AOCTUraeTcs. ..

MnacTnyecknm aed)opMmMpoBaHnem
3aKasnKoli N eCTeCTBEHHbIM CTapeHUEM
3aKasnKoli 1 NCKYCCTBEHHbIM CTapeHVeM
+ MoauhuUMpoBaHNEM HaTPUEM

Cnnas AMr2 MOXXHO YNPOYHUT...

Hopmanwusaumeii

3aKasnKoii 1 eCTeCTBEHHbIM CTapEHUEM
3aKasiKoii 1 UCKYCCTBEHHbIM CTapeHNeM
+ lMnacTnyeckon gedopmaumein

3 HWKenepeuncneHHbIX AethopmMypyemMbIMy YNPOYHSEMbIMU TEPMUYECKON 06paboTKO cniaBamMm Ha
OCHOBE a/IFOMUHUSA ABNSAKOTCS. ..

+ [lypastoMUHbI
Me/bXU1Opb
CUNYMVHBI
naTyHu

JInTenHbIM CNNaBOM Ha OCHOBE allOMUHKA SBNSETCS ...

20N

+ AJ12
NTAXK60-1-1
AML

[ns n3rotoBneHnsa BbICOKOHArPYXXEHHbIX KOHCprKLI,VIVI B CaMONETOCTPOEHUN Ll,EJ'IECOOﬁpaBHO MNCnoJb30-

BaTh ChnaB ...
e AMrI2
e +B95
e A20
e J196

YNpoyHeHve fypastoMUHOB NpK TepMUYecKoii 06paboTke 06YCNOB/EHO. ...

+ O6pa3oBaHue B NpoLEcce CTapeHns 30H MMHbe — MpecToHa UK AUCMNEPCHbIX YacTuL, N30bITOY-
HbIX (pa3

3menbyeHneM 3epHa B pe3y/ibTate Pa3oBor nepekpuctaiimsaunm

dopmmnpoBaHNEM YCTONYMBOI A4ENCTOCTU CYOCTPYKTYPbI C AMCOKALMOHHBIMY FpaHMLaMm
MpoTekaHne Npu 3akanke 6e3aMty31OHHOr0 MapTEHCUTHOIO NPeBpaLLeHuS

CunyMuHbI ABNSKOTCA cnnaBaMmn Ha OCHOBE
e JeopMUpyEMbIMUA... aNIFOMUHNA
e [ehOPMUPYEMBIMU ... MELM
e JINTEAHBIMM ... MeaM

+ IMTEAHBIMY ... alIFOMUHUS

Ha dparmeHTe guarpammbl «Al — nervpytowmin anemeHT» aeopMmnpyembim CrniaBam, He YnpoYHsSeMbIM
TepMm1YecKoin 06paboTKON, COOTBETCTBYET 06/1aCTb....
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[ypantoMyHbI OT/IMYAKOTCA OT YUCTOrO a/IFOMUHMS. ..
e bonee BbICOKOI KOPPO3MOHHOW CTONKOCTbIO
e + bosee BbICOKOI NPOYHOCTLHO
e XypLwein 06pabaTbiBaEMOCTbIO pe3aHneM
e Bonee BbICOKOI 3/1EKTPONPOBOLHOCTHIO

Cnnas [116 Lenecoobpa3HO MCMNOb30BaTh A5 U3rOTOB/IEHUS. ..

e + OG6LIMBKM CaMO/IETOB

e LleMeHTyeMbIX LLECTepPeH

e [1OAWMMHNKOB CKOMbXKEHUS!
e  OTNMBOK CNOXHOW hOpMbl
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[MpoMbILLNEHHbIe CTan

3 NnpuBeAeHHBIX CTaneil HaMeHbLUIWIA NOPOT XN1aLHOMIOMKOCTN UMEET CTaslb ...
e CT6NC
+ 08cn
e 10kn
o 40X
Hanb6onee BbICOKas 4/iMTelbHasA MPOYHOCTb XapONPOUHbIX CTas1ei NepaIMTHOrO Kacca 40CTUraeTcs npo-
BeLleHUeM ...
e 3aKa/JIK/ U HU3KOro OTMycKa
+ 3aKa/IK/ 1 BbICOKOI0 OTMycKa
LleMeHTaumm
3aKa/lKn 1 CpefHero oTnycka
Hanb6onee BbICOKYHO TBEPAOCTb CTa/lb Y10 UMeeT nocne ...
+HENO0/IHON 3aKa/IK1 U HU3KOro OTNycKa
MOJTHOM 3aKa/lKN U HA3KOr o OTMYCKa
HENOHOW 3aKasIKu 1 BbICOKOI0 OTMycKa
MOJTHON 3aKa/iKN U BbICOKOI0 OTMYCKa
[lns XONoAHOW LWTaMNOBKK Lienecoo6pasHo UCMoIb30BaTh CTasb ...
o X1201
e 08cn
e +08kn
o LIX4
YKaponpoyHas ctanib 10X18H12T no cTpyKType 0THOCUTCA K Knaccy.
e + ayCTEHUTHOMY
e KapbugHomy
e MapTeHCUTHOMY
® NepInTHOMY
Yuncno B MapKMpOoBKe LIapnKonoAWwnnHMKoBow ctanm LLIX20CT 0603HauaeT cpeaHee cofepXXaHue ...
e yrnepoja B AecATbIX A0NAX NPOLEeHTa
e Xpoma B NnpoLeHTax
e + XpoMma B AecATbIX JOMIAX MPOLEeHTa
e yrnepofa B COTbIX A0NAX MPOLEHTA
Mo copepxkaHuio yrneposa KOHCTPYKLMOHHbIE Yy4lllaeMble CTav ABNAKOTCA. ..
besyrnepogunctbiMu
e + CpefHeyrnepoancTbiMu
e Bbicokoyrnepogucteimu
e Hu3koyrnepogutcbiMu
YKaponpouyHsble cniasbl Ha OCHOBE HUKeNA (HAMOHUKK) LienecoobpasHo UCNo/b30BaThb 415 U3rOTOB/IEHUA
e +JlonaToK rasoBbIX TYpOUH
[eTaneil KOTNOBbIX YCTAHOBOK
LLITamnoB ropsyero fechopmmnpoBaHus
®pe3 4ns pesaHns C BbICOKON CKOPOCTbIO
WHCTPYMEHT NpocToii hopMbl U3 ObICTPOPEXYLLEN CTanM NOC/Ee 3aKanku MHOrAa NoABEPraroT 06paboTke
XO/1040M C Liefiblo...
e [lCnepcyoHHOIO TBEPAEHNSA B pe3y ibTaTe BbieNleHNUs U3 MapTeHCUTa CreLnanbHbIX Kaporaos
e YBeNNYeHNa cofiepXXaHnsa NernpyroLLmMx 3/1eMEHTOB B MapTeHCUTe
e + YMeHbLLEHNA COLEPXKaHNA OCTaTOYHOrO ayCTeHnUTa
e [lonyyeHuns 6onee AUCMEPCHOM MapTEHCUTHON CTPYKTYPbI
Cranm 15X, 18XI'T uenecoobpasHO NCNONb30BaThb 47151 N3rOTOB/IEHMS
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®pe3 Heb6O/MbLLIOro AnameTpa
+ LlemeHTyeMbIX 3ybyaTbIX Kosec
[Mpy>XnH, peccop
e [leTasnein NapoBbIX KOT/I0B
K peccopHo-Npy>XXUHUCTbIM CTa/IIM OTHOCUTCA. ...
o 20X
e 40
o XBI
e +55C2
TennocToMKoN NHCTPYMEHTA/IbHOW CTasblo SBSETCS. ...
e +P18
e Y8A
e LLIX15
o d40I
Mo cogepxaHuto yrnepoga ctasib LLIX15 oTHOCKTCA K.....
e + BbICOKOYr/1epoanCTbIM
e HUM3KOyrnepoamcTbim
e be3yrnepoamcTbim
e CpefHeyrnepoamcTbim
3 H/KenpuBeAEHHBIX NyYLLeil CBaprBaeMOoCTbi0 06/1a4a€eT CTalb. ..
e YI0A
o 40X
e +10
e OXC
Han60obLueii )XapornpoYyHOCTbIO 061a4at0T CNasBbl. ..
e MefKo3epHUCTbIE, UMEtOLLMe TOMOTEHHYHO CTPYKTYpY TBEPLOro pacTeopa
e + KpynHO3epHUCTbIE, MMEIOLLIME CTPYKTYpa TBEpA0ro pacTeopa ¢ AUCNepCHbIMM YacTULaMKn Kap-
OMAHbIX U UHTEPMETNNAHBIX (ha3
e MenKo3epHUCTbIE, NMeIOLLIME CTPYKTYpa TBEPLOro pacTBopa C AMUCNEePCHLIMKN YacTULAMN Kap-
OVAHBIX UM UHTEPMETAINAHBIX (ha3
e KpynHo3epHUCTbIE, MMEIOLLIIE TOMOTEHHYIO CTPYKTYpPY TBEPAOro pacTsopa
YNepoAnCTOil MHCTPYMEHTa/IbHON CTasbio ABNAETCA. ...
e P18
e +YI10A
e 60
e CT6
Mo CTPYKTYpe B paBHOBECHOM COCTOSIHUW ObICTPOPEXYIOLLME CTa/IM OTHOCATCH K Knaccy
e MapTeHcuTHOMY
e AyCTEHUTHOMY
e [lepnnTHomy
+ JlefgebyputHomy
Mo cteneHun packucneHusa ctanb 30XICA aBnsetcs ...
e + CMOKOWHOM
e KuNsLLen
e KayeCTBEHHOM
e  BbICOKOKA4YeCTBEHHOM
YKaponpouHble cTasiv ayCTEHUTHOI O Knacca LienecoobpasHo NPUMEHATb 414 AeTaseid, paboTatoLwumx npu
Temneparypax...
e He Bbiwe 850 °C
e 500-580 °C
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e He Bbiwe 400°C
e +500-750 °C
[N N3roToBNEHNS PeXXyLLEro MHCTPYMeHTa LieN1ecoobpasHo UCNo/b30BaTb CTa/u ...
+ Y7A, P6M5
40XH, 30XICA
60C2H2A, 55C2
AC30XH, A40r
OCHOBHbIM TpeboBaHMeM K AeTansamM, paboTatoLLMM B YCI0BUAX abpasBHOI0 U3HALLMBAHWA, SBNSETCS
BbICOKas ...
e NaCTUYHOCTb
e KOPPO3MOHHas CTONKOCTb
e y/apHas BA3KOCTb
e + [0BEPXHOCTHasA TBEPAOCTb
3 npuBeeHHbIX CTasiein HambobLUIe TBEPAOCTHIO B 3aKaSIEHHOM COCTOSHUM 06/1aaeT CTafb...
o +LIX4
o 45
e 12X17
o A22
TennocToMKOCTb ObICTPOPEXYLLMX CTasIe — 3TO CMNOCOBHOCTb NPOTUBOCTOAT. ..
e + OTNyCKY
e [a30BOM KOPPO3WM NPK BbICOKNX TeMMepaTypax
e YCTanoctu
e MHOroKpaTHbIM HarpeBam 1 OXNaXKAEHMSAM
B mapke ctanm P9 yudgpa 0603HavaeT cpefHee cogepxaHue. ..
e bopa B COTbIX J0/ISX NPOLEHTa
e Yrnepoga B LecATbIX JONAX MPOLeHTa
e dochopa B COTbIX A0MAX MPOLIEHTa
e + Bonb(pama B npoueHTax
Crasib 60C2X®PA LienecoobpasHo 1Cnoib3oBaTh 4/
N3roTOBNEHNUA ...
e + MIPYXXWNH 1 peccop
e LieMeHTyeMbIX 3y6uaTbIX Kosec
e LLAPMKOB 1 PONMKOB NOALLIMMHNKOB KaueHWs
e CBApPHbIX CTPOMTENbHBIX KOHCTPYKLMIA
HeHarpy>keHHble U1 cnaboHarpy>XeHHble feTann, paboTaroLive B ra3oBbIX Cpefax npv TeMneparypax
Bbilwe 550 °C, n3rotasnuearoT 13 cTanein.
+ )KapoCTONKMX
YKapornpouHbIX
TenNOCTONKNX
KOPPO3MOHHO-CTONKNX
[ns fetaneit, paboTatoLmx Ha 3HOC B YCN0BUAX abpa3mMBHOIr0 TPEHMUS U BbICOKMX AaBNEHUI U yaapoB
(TpakoB ryceHMYHbIX MaLLVH, LWeK Apo6busiok 1 np.), LenecoobpasHo UCNob30BaTth CTaslb ...
+110r13n
o Al2
e P6M5
e LLIX15
3 HIKenpuBeaeHHbIX XKaponpOYHO CTanbi ABMSETCS ...
o A40OXDA
e F6MSKS
e +40X9C2



o 1BXIT
[N N3roToBNeHMs KPYMHbIX LWUTAMMOB XOM0AHOMO AehopMMpPOBaHUS LienecoobpasHo UCNob30BaTb
cTa/b ...
LLIX4
12X18H10T
+ X12M
Y12
Cnoco6HOCTb MaTepurasna 4/iMTeNbHoe BPeMsi CONMPOTUBATLCA Ae(hOPMUPOBAHMIO U paspyLUEHMIO MNPy
BbICOKMX TemrnepaTtypax HasbIBaeTcs ...
e +XKaponpo4yHOCTLIO
e TENJOCTONKOCTbHO
e BbIHOC/IMBOCTbLIO
e )KapOCTOMKOCTbIO
Cranb LLIX4 ncnonb3yeTcs aNa U3rotoBieHus ...
e JeTanei, NonyvyaembiX XOOAHON LUTaMMOBKOM
e LUTAMMOB XO/I04HOIO Ae(hOPMUPOBAHUSA
e + LLIAPWKOB U PONIMKOB MOALLNMHUKOB
e LieMEHTYeMbIX 3y6uaTbIX KOnec
3 HKenepeuncneHHbIX cTanein HanbosbLLeli M3HOCTOMKOCTbIO 061ajaeT. ..
o A4Olr
65-BU
+ LWWUX15CTr
10
MeTannypruyeckoe KayecTso CTasiv ONpeaenseTcs...
CopepxxaHveM nervmpyroLmx anemMeHToB
CTeneHblo 1 pacKMCNeHns
+ Cofiep>xaHvem BpeLHbIX NPUMecein — cepbl 1 hocdopa
BennunHoii 3epHa
Bbicokas nsHococtokocTb ctanm H1X15 gocturaetcs NpoBefeHNEM. ..
e [10/HOI 3aKa/IKM 1 BbICOKOI0 OTMycKa
Hopmanusauum
LiemeHTauum
+ HenonHow 3akasikm 1 HU3KOro OTrnycka
Hu3KoyrnepoamncTble XaponpoUHble CTanu, coaepxalume 2-3% Kapbugoobpasyoumx anemeHTos(Cr,
Mo, V), No CTPyKType B HOPMa/IM30BaHHOM COCTOSIHMM OTHOCATCA K ----K/1accy
MapTeHCUTHO-(heppUTHOMY
AyYCTEHUTHOMY
+ [epanTHOMY
MapTeHCUTHOMY
3ybuarble Koneca u3 ctanm 40X A5 noslyveHnst BbICOKOW NOBEPXHOCTHON TBEPAOCTU B COUETaHUN C BA3-
KON cepALEeBMHON NOABEPratoT. ..
YnyudlleHunio
Hopmanunsauum
+ MOBEPXHOCTHOI 3aKaslIKe U HU3KOMY OTMYCKY
LlemeHTaL MK, 3aKa/IKe U HU3KOMY OTMYCKY

Tema: NnacTmaccol
Hanbonee SipKo BbIpaXKEHHOM aHU30TPONME CBOMCTB 06/1adatoT NiacTMacchl C HanonHu-
Tenem.
e -+ BOMIOKHWCTbIM
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e MOPOLUKOBbIM
e ra3006pa3HbIM
® HEopraHN4YecKum
Monumepsbl, NepexogaLLme B HepaCTBOPYMOE U HEMJIaBKOe COCTOSIHME C 06pa3oBaHNeEM TPEXMEPHOI ceT-
4aToV CTPYKTYpbl MOZ, BAUSHWEM Terna, OTBEPAUTENEN, KaTa/In3aTOPOB, Ha3bIBAKOTCSA ...
e + peakronnactamu
e Tepmonnactamu
e nonuanacTonsiacTamm
e GnoknonumMepamu
NS NOBbILLEHNS MEXaHUYECKNX CBOMCTB 1 CHYDKEHWSA CTOMMOCTI NacTMace B UX COCTaB BBOASAT ...
+ HanonHuTenun
nnactTugukaropsl
CMO/b!
crtabunusaropsl
Monumepsbl, pasMsaryaroLmecs Npu HarpeBaHNK 1 3aTBEPAEBALOLLME MPY OXNTAXKAEHUN 6e3 NPOTeKaHNA
XMMMYECKNX peakLuid, Ha3blBatOTCA ...
e + Tepmornnactamu
peakTonnactamu
onuromepamu
cononvmepamu
CnowvcTble NNaCTKM MONYYaOTCS U3 BOSIOKHUCTbIX HaMoNHWTeNen (6ymaru, TKaH!, HETKaHbIX PY/IOHHbIX
mMaTepuasnos), NpPeaBapuTe/IbHO MPONUTAHHBIX AN NaKUPOBaHHbLIX TEPMOPEaKTVBHbIM CBA3YHOLLMM, B
npotiecce ...
e NpeccoBaHuns
e nonumepusaunn
e NONNKOHAEHCaL MK
e + CrnekaHus
B KayecTBe TeNn0M30/15ALMOHHOIO MaTepmana LiesecoobpasHo 1CMosb30BaTh. ..
1. TMonuctmnpon
2. Tekctonut
3. ®Toponnact
4. +[leHonnact
[19 NoBbILLEHNA TBEPLOCTM, MPOYHOCTH, XECTKOCTM B COCTaB M1acTMacC BBOAAT. ..
MnactTugmkaropbl
Ctabunmsatopbl
+ HanonHntenn
OTBepauTenu
HenonspHbIM TepMONIacToM ABMSETCA. ..
[MonmMBMHUXNOPUA,
+ [Nonuctnpon
Pe3onbHas cmona
JrnokcuaHaa cMona
Mpn yBennyeHun TeMnepaTypbl YAeIbHOE 3/1IEKTPUYECKOE CONPOTMBIEHME TBEPAbIX METENINYECKNX
NMPOBOAHVKOB. ..
e YMeHblUaeTco
e He n3meHseTCA
e CHauasa yBenMunBaeTcs, 3aTeM YMeHbLLaeTcA
e + YBennumBaeTcs
JINCTOBOW CNOUCTLIN NAACTUK, NOMYYaEMbIA TOPAYUM MPECCOBAHNEM HECKO/IbKUX IMCTOB Bymaru, npej-
BapuTeNbHO NPONUTaHHbIX (heHONO(hopMabAerMAHON CMOJON, Ha3bIBaeTCH. ..
e TEKCTO/IMTOM
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+ reTMHaKcom

[enbTa-apeBecuHOM

acboTeKCcToIMTOM

TepMOonNacTUYHON NNacTMaCcCOn ABNSETCA ...

reTMHaKcC
+nonvnponuneH
aMmnHonnact
CTEKNOTEKCTONNUT

Mocne 0TBEPXXAEHNA TePMOPeaKTVBHbIE MOAMEPbI UMEOT CTPYKTYpY.

Kpuctannmyeckyto

+ [pOCTPaHCTBEHHYIO (KCLLUUTYHO»)
NNHeHKI0

Pa3BeTB/IEHHYIO

TepmMonnacTUYHbIMU Ha3bIBAKOT MNOUMEPSI....

metoLpe cTepeoperynsipHyto CTPYKTYPY U CNOCOGHbIE K 06pa30BaHMI0 NPOCTPAHCTBEHHBIX pe-
LLETOK KpUCTaoB

HeobpaTnmo 3aTBep/eBatoLLME B pe3yibTaTe NPOTEKaHMSA XMMUYECKMX PeakLnii ¢ 06pa3oBaHEM
«CLUNTOW» CTPYKTYpbI

+ O6paTMO 3aTBepAeBaroLLMe B NPOLIECCE OXNTAXKAEHMS 6e3 MPOTeKaHUS XMMUYECKNX peakLui
OCHOBHas LieMnb KOTOPbIX COCTOUT TOJIbKO U3 aTOMOB Yr/ieposa

OfHVM 13 HeAOCTATKOB NiacTMacc sBnsieTcs (-toTcs) ...

NAoxXune gU3aneKTpuyeckne CBOICTBa

nnoxasd TeEXHONOTMYHOCTb, C/1I0XKHOCTb rlepepa60TKV| B U3A€E/TNE.
HN3KaA yaenbHada NPpo4YHOCTb

+MN0oNn3y4vecTb

TepmopeakTUBHbLIM NOIMMEPOM ABNSAETCA ...

+ pe3o/ibHas cMona
noNMeTUIMETaKpunaT
MONVBUHWXNOPUA
NoNUTeTPagTOP3TUNEH

Tema: Pe3sHOBble MaTepuasbl

B npouecce By/IKaHM3aLMM Kay4yKa CHIKAETCS ...

+ CTeneHb HabyxaHWs Kay4yKa B pacTBOPUTENSX
3M1aCTUYHOCTb

TBEPAOCTb

MOPO030YCTOYMBOCTb

[eTanu u3 cbipoii pe3nHbl U3roTaBINBaOT METOAAMM ...

+ NPEeccoBaHUA U NNTbA NOA LAB/IEHNEM
LL/IMKEPHOTO NIUTbA N 3KCTPY3UK

MPOKaTKN 1 (hpe3epoBaHus

BO/IOYEHMSA U N30CTATUHYECKOro NpPeccoBaHuns

B KauecTBe HanonHMTenel npn NoayvYeHnn pesnHbl NCNOJMb3YHOT ...

+ MUHEPa/IbHbIE WW YTIEPOAHbIE MOPOLLKM
CNIOUCTbIE U FPaHyINPOBaHHbIE MaTepuasbl
KOPOTKME U/ HEMpepbIBHbIE BOOKHA
cepy U cenex

AHTNOKCUAaHTbI BBOAAT B COCTaB pPesuH Anq ...
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+ 3aMe//IeHNs MPOLLECCOB CTapeHus
06pa30oBaHMA NoNepeyHbIX CBA3EM MeXy MaKpOMO/IeKynlaMn Kayyyka
0b6neryeHns nepepaboTKN PE3NHOBOIN CMeCK
MOBbILLEHUNSA 31aCTUYHOCTH
BynkaHn3aTopbl BBOAAT B COCTaB PE3NH 414 ...
+06pa3oBaHusA MornepeyHbIX CBA3EN MEXY MaKpOMOJIEKYlaMy KaydyKa
3amef/leHMs NPOLLECCOB CTapeHs
YNYULLEHNS TEXHOMIOTNYECKNX CBOWCTB PE3UHOBOM CMecu
(hopMupoBaHmMs CheponMTHONM CTPYKTYpPbI MaTeprana
3HOCOCTOVIKME pe3nHbl NOMy4YatoT Ha OCHOBE Kay4yKOB.
OyTOLEHOBbIX
e  NONUCYNbMUAHBIX
e+ 0/INYPETaHOBbIX
e CuKNoKcaHOBbIX
[Ins CHYXXEHNS roproYecTy B COCTaB Pe3nH 406aBnstoT. ..
PereHepar
+ AHTUNEPEHDI
[e3ofopaHThl
OYHrMuMabl
[ns yBennueHns cConpoTMBIEHNS PE3NH W CTUPAHUIO B X COCTaB BBOAAT...
Kpacutenu
+ AKTVBHbIE HaMoNHNUTENN
MnactugukaTopbl
e |IHepTHble HaNOHUTENN
CtabunmsaTopbl BBOAAT B COCTaB Pe3nH A1 ...
e 3alNTbI OT BO3LAENCTBUA MUKPOOPraHN3MOoB
e  CHWKEHWS BOCM/IAMEHSEMOCTY U FOPHOYECTMN Pe3VHBI
e 00pa30BaHMsA MONepeyHbIX CBA3EW MeXAY TMHENHLIMU MOEKYIaMU KaydyKa
e + 3aMef/IeHNs npoLiecca cTapeHus
Pe3VHbl UMEIOT CTPYKTYpPY
e + pefKoceTyaTyto
e Pa3BETB/IEHHYIO
e CLUMTYIO C 6O/bLUNM YMCIOM NOMEPEYHbIX CBA3EN
e JIMHENHYIO
Mpouecc cLumMBaHNA MaKpPOMOJIEKY Kay4dyKa NonepeqyHbIMN XMMUYECKUMU CBA3SAIMU C LieSIbO NMOTYyHeHWs
pe3nHbl Ha3bIBAeTCA ...
e MO/IMKOHAEH AL
e JeCTpyKuuei
e M0MMepu3aLmei
+ BY/IKaHU3aLmen
MeTog0oM NOMMKOHAECALUM NOMYHaT _ KaydykK
30npeHoBbIi
XNOPONPEHOBbIN
+MonncynbuaHbIi
ByTagneHoBbI
XapaKTepHbIMX CBONCTBaMU PE3VH ABMAKOTCH ...
e BbICOKas NJaCTUYHOCTb, BOLOHENPOHMLAEMOCTb
e +BbICOKAsA 3M1aCTUYHOCTb, XOPOLLME 3/IEKTPOMN30/IALMOHHbIE CBOCTBA
e HM3KaA XMMMYECKas CTOMKOCTb, Fa30npoOHNLLaeMOCTb
e BbICOKAsA NIOTHOCTb, HN3KOE 3/1eKTPOCONPOTUB/IEHNE

39



Mo cocTaBy, CTPOEHMIO 1 CBOWCTBaM K HaTypa/lbHOMY Kay4yKy 6/IM30K CUHTETUYECKUIA __ KayuyK.
e 3TU/IEHNPOMNU/IEHOBbII

+130MPEHOBbIN

OyTaZMeHOBbIN

X/IOPONPEHOBbIN

Mpw ByNKaHM3aLMmn Kayuyka...

MoBbILWAETCS MNIACTUYHOCTb

Yny4uaeTcs pacTBOPUMOCTb

CHWXaeTcst MPOYHOCTb

+lMoBbILWAETCA 3M1aCTUYHOCTb

Tema: Matepuasibl ¢ 0COObIMU 3NEKTPUYECKUMU CBOCTBaMU

BennuunHa 1 Tun NpoBOAMMOCTY NOMYNPOBOLHUKOB 3aBUCAT OT ...
+ NPUPOABI Y KOHLEHTPaL M1 NpuMecei
e TWNa KPUCTASIIINYECKOW PELLETKN
e apaMeTpoB KPUCT/IIMYECKON peLLeTKN
e MarHWTHOW NPOHNLAEMOCTb
CnocobHOCTb K nonspusaunm nog, 4eicTBUEM NPUNOXEHHOTO 3/IEKTPUYECKOTO NOJS ABNSETCA PyHAa-
MeHTa/IbHbIM CBONCTBOM ...

e + [IN3N1EKTPUKOB

e 0/yNPOBOLHNKOB

e 0/yNPOBOLHNKOB

e (heppomarHeT1KoOB
K Tpy4HOroprounM XNUAKAM AN3NIeKTPUKaM OTHOCATCS ...
+ KpeMHeopraH14ecKume XXuaKocTu
He(PTAHbIE Macna
NoNNXNopANQEeHUNbI
(hTOpOpraHNYecKme >XNaKoCTu
Haunbonee BbICOKME 3HaYeHUS YAENbHOIO CONPOTMB/IEHNS W 3NIEKTPUYECKOW NPOYHOCTU UMEHDT ...
+ HENoNAPHbIe TePMONIACTbI
NnoNspHbIe TEPMONNACTI
peakTonnacTbl
He(PTAHbIE Macna
K nonynpoBoAHMKOBbLIM 6UHAPHBIM XUMUYECKUM coeanHeHnsm Tuna AVB!Y otHocuTes ...
+ Kapbug kpemHusa SiC
e HuTpug anomvHmsa AIN
cynbpus umHka ZnS
e +OKCUf UnHKa ZnO

AMOPMHBI TEPMONNACTUYHBIA MaTepuan, 06pasytoLLuiics B pe3ynibTaTe NepeoXnaxXaeHy paccniaBa oK-

CM[0B, Ha3bIBaeTCA. ..
e Kepamukoi
e Mukanekcom
e + HeopraHMyecknm CTEKIOM
e Ac6ecToLeMEHTOM

K nonynpoBoAHNKOBbLIM OTHOCATCA BCE MaTepuasibl paaa ...
e P, Si, Na, nonmatunen

+ SiC, Ge, Se, nonnaueTtuseH

Si, Ge, Se, nonncTmpon

B, Si, Al, nonnsnHunxnopug,
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Hanbonee pacnpocTpaHeHHbI NOMMMEPHbINA AU3NEKTPUK NOMMBUHUXIOPU UMeET dopmyny ...

E F H H F F H H
(=C-C-)n (€-C-)s (-C-C-)n (-C-C-)u
| i |
. |
F F H H F Cl + H cl

Cxema YCTaHOBKM [151 BbITATMBaHWS MOHOKpUCTaNa U3 pacnnaea (MeTo Yoxpanbckoro) npuBeaeHa Ha
PUCYHKE. ..

+B
6
a

[ ]
[ ]
[ ]
o T
Haunbonee LWMPOKO NPUMEHSEMbIMU METASIINYECKMMU MPOBOAHMKOBLIMI MaTepuaiamu SBASKOTCA. ..
TuTaH n Xpom
"epMaHuii N KpeMHWI
+Mefb 1 aNtOMUHNI
OnoBo cBUHeL,
[lns N3rotoBNeHns AMoA0B, TPaH3UCTOPOB NCMO/b3YIOT. ...
MonncTMpon, NOAMBUHUIXIOPUL,

e Mefpb, &IFOMUHNI

e + ['epMaHuii, KpeMHUIA

e [lepmansion, 3NeKTPOTEXHUYECKYHO CTaslb
Y nenbHoe 3M1eKTPUYECKOe CONPOTUB/IEHNE METa/I/I0B BO3PAcTaeT B pAjy ...

e Cu-Ag-Fe-Al

e +Ag-Cu-Al-Fe

e Al-Fe-Ag-Au

e W-AI-Cu-Ag
Mpwn yBeNnYeHUN TeMMNEPaTypbl YAeNbHOE 31eKTPUYECKOe COMPOTUBEHVE TBEPALIX META/IIMYECKNX
MPOBOAHMKOB ...

e He M3MeHseTCA

e CHavana yBe/nM4mBaeTcs, 3aTeM YMeHbLIAeTCA

e YMeHbLLaeTCA

e + yBe/MUMBaETCA
®un3nyeckas BefIMYMHA, NOKa3bIBaloLLast, BO CKO/IbKO pa3 YBeNMumBaeTCcs eMKOCTb KOHAeHcaTopa npu 3a-
MeHe BaKyyMa Mexy ero 06KnagKaMm Ha AUaneKTPUYeCcKnii matepumas, HasblBaeTcs ...

e abCONOTHOW AN3NEKTPUYECKON NMPOHULAEMOCTbIO

e [M3NEKTPUYECKON BOCNPUNMYMBOCTbIO

e -+ OTHOCUTENIbHOW AN3NEKTPUYECKON NPOHULAEMOCTbLIO

e  3/1EKTPNYECKON NOCTOSAHHO
[VaneKTpryecKumMmn matepranamm SBASKTCS ...

e CeJieH, apceHung ranuns
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e + NONUTETPAPTOPITUSIEH, FETUHAKC
® HUXPOM, KOHCTaHTaH
e rpauT, Kapbug KpemMHus

Tema: MaTepuasibl C 0CO6bIMN MarHUTHbLIMW CBOCTBaMMU

BekTopHasa cyMMa MarHMTHbLIX MOMEHTOB aTOMOB, HaXOAALLNXCA B e4MHNLEe obbema MaTepunana, Ha3blBa-

ercs ...
e + HamMarHM4YeHHOCTbHO
e MarHWTHON MHAYKUWENR
e MarHUTHOM NPOHMLLAEMOCTbIO
e  KO3PLMTVBHOI CUNON

[ns MarHMTOTBepAbIX MaTepnaioB XapakTepHa ...
+ LUMPOKas NeTns rucrepesmca
Masiad Ko3pLMTUBHAA cua
Masiafd MakcMMasibHas MarHUTHas aHeprus
+HM3Kaa Temnepatypa Kropu
[N N3rotoBneHMst MarHMTONPOBOAOB TPAHCHOPMATOPOB NPUMEHSIIOT ...
+ KPEMHUCTYHO 3N1EKTPOTEXHUYECKYHO CTaslb
NNTblE BbICOKOKO3PLMUTUBHbIE CMNJIaBbl
NernpoBaHHble CTa/N, 3aKaJleHHble Ha MapTeHCUT
MarHuTOTBepAble (heppuTbl
[N MarHUTOMArKMX MaTepnanoB XapakTepHbI(-a)...
BonbLuve noTepy Ha nepemarHuyBaHmne
+ Hu3Kaa KospuuTuUBHasa cuna
Hun3kas MarHMTHas NPOHULLaEMOCTb
Bbicokas 3neKTponpoBoAHOCTb
K MarH1ToTBEpAbIM MaTepranaM OTHOCATCS. ..
50HI1, 79HM
+ EX9K15M, FOHOK35T5
2112, 3415
X20H80, X13t04
[N N3rotoBNeHMs NOCTOAHHBIX MarHUTOB NMPUMEHSIOT ...
+ JINTble BbICOKOKO3PLUTMBHbIE CMJ1aBbl
KpemMHUCTYI0 3/1eKTPOTEXHUYECKYHO CTalb
TexXHNYeCKM YNCTOoE Xeneso
e YrnepofHble NPOBOLHUKOBbIE MaTepuabl
K (heppomarHUTHbIM OTHOCATCA BCe MaTepuasibl paga. ..
Fe, Co, Cu, Si, cTekno
+ Fe, Ni, Co, cnnas leiicnepa (Mn-Cu-Al), MnSh
Fe, Ti, V, Mn, FeO
Fe, Ni, MnBi, Al, He(hTb
Camonpomr3Bo/IbHO HaMarHNUYeHHbIe 06/1aCTV PeppOMarHUTHbIX MaTePUasIoB Ha3bIBAKOTCA ...
+0MeHaMu
AMcnoKauusamm
3N1eMEHTaPHON KPUCTaNNINYECKOW SUENKON
BaKaHCUAMM
Matepuasbl, aToMbl (MOHbI U MONEKY/IbI) KOTOPbIX B OTCYTCTBME BHELUHErO MarHUTHOIO Nons He
MMEIT Pe3y/IbTUPYIOLLEro MarHUTHOrO MOMEHTa, Ha3blBatoTCA. . ..
e + JlnamarHetTnkamu
e ®deppomMarHeTvkamu
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e [lapamarHeTmkamm
e AHTU(eppOMarHeTnKamm

3aBMCKMOCTb MarHUTHON MHAYKLUMW NPeABapUTENIbHO HaMarHMYeHHOro heppoMarHMTHOroO MaTepuana ot

HarnpsXXeHHOCTM MarHUTHOIO MoJA Ha3bIBAETCA ...
e 3aKOHOM [TalleHa
MarHWTHO aH130Tponuel
MarHUTOCTPUKLMEN
+ MeTNen ructepesuca
[na N3rotoeneHns cepaevHMKOB TPaHC(OPMATOPOB UCMOMb3YHOT. ..
>KaponpoyHble cTann
MarHuToTBep/ble (heppuThbI
+ DNeKTPOTEXHUYECKYIO CTa/lb
ONOBAHHYH GPOH3Y

Tema: OCHOBbI IMTENHOIO NPOM3BOACTBA
CnocobHOCTb METa/I/I0B ¥ CM/1aBOB B pacrn/iaB/ieHHOM COCTOSIHWM 3an0/HATb NOIOCTb (POPMbI Y TOUHO
BOCMPOW3BOAMTL OYEPTaHMS OT/IMBKMN Ha3blBaeTCH ...
e +)KWAKOTEKYYECTbIO
e (popmyemMOCTbiO
e BA3KOCTHHO
e /IMKBaLMeEN
YacTb MOAENbHOr0 KOMMEKTa, NPy NOMOLLM KOTOPOW B MTENHON (hopMe 06pa3yeTcst NonocTb, COOT-
BETCTBYIOLLLAS HAPY)XXHOW KOH(MIypaLmm 1 pasmepam OT/IMBKM, Ha3bIBaeTCS ...
e + MOAeNbo
e OMNOKOW
e CTEpPXKHeM
e NpubLINbLIO
MHOroKpaTHO 1crnonb3yemas 415 NoNyYeHNs OTIMBOK MeTaMyeckas (hopMa HasblBaeTcs ...
e + KOKWNEM
060/104KOBOI POPMOVA
npecc-opmoli
N3N0XXHULEN
[ns nonyyeHns OTIMBOK, MMeOLWMX (hOpMY Ten BPaLLEeHWs, UCMONb3YHOT INTLE ...
+ LIEHTPO6EXHOE
B KOKW/b
MO BbINJaBASEMbIM MOAENAM
B necyaHble (hopMbl
OCHOBHbIM KOMMNOHEHTOM (DOPMOBOYHOW CMECH SIBMISIETCS ...

e + KBapLeBbI NeCOK
® LieMeHT

e KMAKOEe CTeK/0

e MarHesuT

HeoHOPOLHOCTb XMMUYECKOr0 COCTaBa CrnJiaBa B Pas/INYHbIX YaCTAX OT/IMBKU HA3bIBETCA. ..
e Ycagkol
+ JInksaymeit
Monmumopcgusmom
AHMN30TpONMeNn
CBOICTBO MaTepuasioB YMeHbLIATb 06bEM U NIHEHbIE pasMepbl MPY OXXKAEHUN 1 3aTBEPAEBaHNN
HasblBaeTCA. ..
e KnOKOTEKYyYeCTbio
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e OTHOCUTE/bHBLIM CYXXEHNEM
e + YcagKon
e  YNIOTHAEMOCTbIO
OCHOBHbIM CBA3YHOLLMM KOMMOHEHTOM (DOPMOBOYHbIX CMECEN ABNAETCS ...
+rnvHa
XWIKOe CTEKNO
TepMopeakTUBHas CMosa
LleMeHT
Matepuranom, U3 KOTOpPoro U3roTaeBnneatoT POPMbl 4151 KOKWUIbHOTO JINTbS, MOXKET ObITb ...
+ CepbIi YyryH
KepamuKa
rnec4yaHo-CMO/IsSiHas CMeCb
necyaHo-rIMHUCTas CMecb
Mpovecc hopMnpoBaHMS OTIMBKM MpY CBOBOAHON 3a/1MBKe MeTasla BO BpaLLatoLLytocs popMy HasbiBa-
eTCs JINTHEM. ..
B kKokunb
MNoa faBneHnem
B 060/104K0BblE (hOpPMb!
+ LleHTpo6eXHbIM
ANemMeHT MOLe/IbHOro KOMMJeKTa, UCNO/b3yeMblid 41t KpensieHUs MOAeNe OT/IMBKU U 3/1eMEHTOB /INT-
HWKOBOW CUCTEMbI, Ha3blBaeTCH. ...
e +MogenbHoi NanToNn
e Mopgenbio
o CTepXHeMm
e Onokoi
TOHKOCTEHHbIE OT/IMBKM, M0 OT/IMYALOLLMECS MO pasMepaM ¥ (hopMe OT rOTOBOW eTasiv, MOXHO Mo
NYYUTb JINTLEM ...
LLEHTPOGEXHbIM
e B KOKWU/b
e+ 0 BbIN/IaB/SEMbIM MOLE/ISIM
e B MecyaHbIX hopmax
NS N3roToBNEHUS CTEPXKHEN, C MOMOLLBI0 KOTOPbIX B OT/IMBKAaX 06pa3ytoTcsa NofoCTY UK OTBEPCTUS,
NCNONb3YHOT ...
e OMNOKM
e + CTEPXKHEBbIE ALLYMKM
e MOJENbHYIO NANTY
e MOZenm

Tema: OCHOBbI CBApO4HOro NPON3BOACTBA
B KauyecTBe 3alLMTHOrO rasa npu fiyroBoi CBapKe MOXHO WUCMO/MbL30BaTh ...

e +aproH

e MeTaH

e Kucnopoa
e alEeTUNEH

Pa3HOBMAHOCTLIO KOHTAKTHO CBapKW ABNSETCS CBapKa ...
e + TOYeYHas
e B3PbIBOM
e  3/1eKTPOHHO-/Ty4eBast
e Na3MeHHas
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TeXHOMOrMYeCcKMin NPOLIECC MOYYEHN Hepa3beMHOrO COeAMHEHWSI MOCPEACTBOM YCTaHOB/IEHUS MEX-
aTOMHbIX CBA3eli MeXAY COeAMHSEMbIMI YacTULaMM NPU UX HarpeBaHUK 1 (Mn) NnacTuyeckom aedop-
MWUPOBaHUM Ha3bIBaeTCS ...

e -+ CBapKoW

e JINTbEM
e NpeccoBaHMEM
e KOBKOW

Pa3HOBMAHOCTLIO TEPMOMEXaHNYECKON CBapKM SABNSETCA CBapkKa ...
e + KOHTaKTHas
e [yrosas
e rasoBasl
3/1eKTpOoLL/IaKoBas
Mpy yBENMYEHNN COLEePXKaHUA Yrieposa B CTansX UX CBapUBaeMocCTb ...
+ yXy[LLIaeTcs
ynyuLuaeTcs
MPaKTUYeCKN He N3MEHSETCS
N3MEHSETCH HEMOHOTOHHO
Haunyuluein cBapmBaeMoCTbiO 061ajat0T CTau:
CpegHeyrnepogucTble
+ Huskoyrnepoguctole
BbiCoKoyrnepoaucTble
JlernposaHHbIe
K MexaHM4yecKMM MeToaM CBapKu OTHOCUTCA CBapka ...
e TOYeyHas
e An(y3noHHan
e +TpEHMEM
e py4yHas fyrosas
Csapka, ocyLLecTBNsieMast 3a CUET TEMN/IOThbI, BblAENSEMOI NP CropaHny roproYero rasa B KUC/OPoAe,
Ha3blBaeTCA. ..
e +[a3oBoi
e KOHTaKTHOIA
e JlyroBoil CBapKOW B 3aLLMTHbIX rasax
e  J/IEeKTPOLLIAKOBOWA
CBapKoli Ha3bIBaeTCA ...
e +TEXHOMOrMYECKMNIA NPOLIECC NONYYEHNS HEPA3bEMHOI0 COeUHEHNA NOCPEACTBOM YCTaHOB/IEHMS
MEXaTOMHbIX CBA3E MeXy COefUHAEMbIMI YacTULLAMKN NPU UX HarpeBaHUm 1 (Uan) naacTude-
CKOM JehopMrpoBaHnM
e Harpes U1 BbiJep>KKa NOPOLLKOBOV (POPMOBKM HUXKE TOUKM NNaBNEHNA OCHOBHOIO KOMMOHEHTA C
LLe/IbI0 NOyYeHNs HeOOX0AMMOM CTPYKTYPbI U CBONCTB
e COe/MHEHVEe META/IINYECKMX 3ar0TOBOK 6€3 pacn/iaB/ieHns C MOMOLLbHO MPUCAL0YHOro Crnuasa,
VIMeroLLIEro 60/1ee HU3KYHO, N0 CPaBHEHMIO C OCHOBHbIM METa/IIOM, TEMIepaTypy Mnas/eHns
e 3a/IMBKa pPacnnaB/ieHHOro 1 NeperpeToro 4o ONTUMaIbHOM TemnepaTypbl MeTaslNa B opmy,
BHYTPEHHSS MO/I0CTb KOTOPOW COOTBETCTBYET pasmepamM U KOHQUrypauum 6yayuiei getanm
B kauecTBe roproyero rasa npv ra3oBoii CBapKe yatle BCEero NCnosb3yoT. ..
e AproH
e Bogopoa
e + AueTunneH
e YTINeKUCnbI ras
cTOYHMKOM TennoTbl NpY AyroBOi CBapKe SABNSETCH ...
e  3/IeKTPOHHbIN Nyy
e a3epHblii Nyy
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e rasoBoe njams
e + 3/IeKTpUYECKas ayra
IcTOUHMKOM TenioThbl Npy CBapKe Nnog ItocoM ABNSETCH ...
e rasoBoe njams
e + 3/IEKTpUYecKaa fyra
e  3/IEKTPOHHbIN NlyY
e Jlyd Nlasepa
Pa3HOBMAHOCTbIO TEPMUYECKON CBAPKM ABNAETCA _ CBapka
e + PyyHada ayrosas
e [undysnoHHas
e KOHTaKTHas
e YNnbTpa3ByKOBas

Tema: O6paboTka MeTa/I10B [aB/IeHNEM
MeTogom, UCNob3yeMbIM A1 NOyYeHUs TPOBOJIOKM, ABNSETCS ...
e + BOJIOYEHME
e BbICafKa
e LUTAMMOBKa
e MPOTAXKKa
MpoLecc BblAaBIMBaHUA MeTasia U3 KOHTeHepa Yepe3 0TBEPCTME B MaTPULLE HA3bIBAETCA ...
e + MpeccoBaHneM
e BOJIOYEHVEM
e  LUTAMMOBKOIA
e POKAaTKOW
dopma NonepeyHoOro ce4eHns M3aenuns, NoyYeHHOro NPOKaTKO, Ha3bIBaeTcs ...
e + npodunem
e COpPTaMEHTOM
e cnsabom
e KamMbpom
O6paboTKa MeTa/I/IOB AaB/IEHVEM CUATAETCS FOpPsAYei, ecnn Temneparypa MeTaslfia Bbllle TeMnepaTtypsbl

e + pekpucTannmnzaymn

e TEKYYecTu

e An

e 500°C
Mpouecc cBOGOAHOrO TeueHWss MeTanna noj BO3AENCTBMEM MEPUOAMYECKMX YAAPOB WAWN CTATUYECKMX
BO34ECTBUIA MHCTPYMEHTA Ha3bIBAeTCA ...

e -+ KOBKOIVA

e ropsyein 06 LEMHO LLITAMMOBKOWA

e 3KCTpYy3Meit

e POKaTKOW
Onepauus KOBKKM, UCNoMb3yeMas Ans nony4veHns nonocT B 3aroTOBKE 3a CUET BbITECHEHUS MaTepuana,
HasblBaeTCA. ..

e [1pobuBKoi

e OTpesKoii

e + [NpowwBKoii

e Bbipybka
LLITamnoBKa B OTKPbITbIX LUTaMmnax AB/IseTcs. ..

e dopMo06pa3ytoLLE onepaLuel MIMCTOBOMN LLTaMMOBKM

e OpHoOI 13 pazaennTeNbHbIX Onepawuii IMCTOBOM LUTaMMOBKM
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+ Pa3HOBMAHOCTbLIO ropsiveil 06beMHON LLITaMMOBKM
Pa3HOBNAHOCTbIO KOBKM

Mpouecc NPOTArMBaHMSA NPYTKA Yepes Cy)KatoLLeecs 0TBEPCTME. pasMepbl KOTOPOro MEHbLLIE, YeM UCXO[-
Hble pa3Mepbl NPYTKa, Ha3bIBAeTCs ...

+ BO/IOYEHUEM
MPOTSHKKOWA
MPOLLVBKOWA
MpeccoBaHMEM

Mpodmnn nonyyaroT METOAOM ...

KOBKM
0cajKm

ropsiyein 06bEMHOI LUTaMMOBKM
+MPOKaTKN

Onepauus NMCTOBOW LITAMMOBKK, UCMO/b3yeMas A4/1s MOTyHeHNst U3LeNINIA TUMa CKOO, KPOHLUTENHOB,
HasblBaeTCA. ...

Bbicagkoli
O6XMMOM
OT60pPTOBKOIA
+ "'nbkoii

PasaenutenbHas onepawys MMCTOBOW LUTAMMOBKU, Le/Ib0 KOTOPOI ABNSETCSA pasfeneHne 3aroToBKM Mo
3aMKHYTOMY KOHTYpY, NPy KOTOPOM OTAeNIsieMast YacTb IBNSETCS 0TX0A0M, Ha3blBaeTCA. ...

Bbipy6Koii
MpoLmBKOW
OTpesKoit
+Mpo6uBKoit

OCHOBHbIM TpEﬁOBaHVIEM K MeTaJl/1aM Mpu Nosiy4eHn 3aroToBOK METOAaMM 06p8.60TKVI [aBlEHNEM AB-
JIAETCA BbICOKaA...

MPOYHOCTb
TBEpPAOCTb
+ MNaCTUYHOCTb
ynpyrocTb

dopmMoob6pasytoLLEi onepauueit NMCTOBO NPOKATKM SABNSETCS. ..

OTpeska
Bbipy6ka
+BbITaXKa
Ocagka

COBOKYMNHOCTb (POPM 1 pa3MepoB Npoduneid, NonyyYaeMblX MPOKATKOM, Ha3bIBAeTCs ...

Kannmbpom
61toMoM

+ COpTaMeHTOM
npounem

Ocafiky NpoBOAST C LENbHO ...

MONyYeHns NOMOCTEN B 3ar0TOBKE 3a CHET BbITECHEHWS MaTepuana

Y/IMHEHWS 3ar0TOBKM 3a CHET YMeHbLLIEHMS MN0LLAAM NONepeqHoro ceveHns

o6pa3oBaHusi 6opTa BOKPYT OTBEpPCTUS

+ YBEe/IMYEHNSA NIOLWAaN NOMNepeyHOro Ce4eHMs 3aroTOBKM 3a CHET YMEHbLLEHWS e BbICOTb!

Tema: OCHOBbI 06paboTKKN pe3aHneM

Mpwn 06paboTKe NOBEPXHOCTEN Te/ BPaLLeHMs Ha TOKAPHOM CTaHKe F/laBHbIM ABMYKEHUEM SIB/ISIETCS ...

+ BpaLLaTeNbHOE [BVKEHWE 3ar0TOBKU
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BpalLiaTeNlbHOE [BVXeHUE pe3slia
MOCTYNaTe/IbHOE [IBVKEHE 3ar0TOBKM
nocTynaTesibHOE [BVXEHNE pe3Lia

Mpw thpe3epoBaHNM FNaBHbIM ABKEHNEM pPe3aHUs SBNSETCS ...

+ BpaLLaTe/lbHOE [BVXXEHME MHCTPYMEHTa
nocTynaTeNbHOe ABUXEHNE MHCTPYMEHTA
BpaLLlaTeNbHOe [BUXXEHE 3ar0TOBKM
nocTynaTenbHOe ABUXXEHE 3ar0TOBKM

[ns HapesaHUs pe3bbbl B OTBEPCTUSAX UCMONb3YIOT ...

+ METYMKM
cBepna
3eHKepbl
pa3BepTKM

PaccTosiHMe mexay 06pabaTbiBaeMoii U 06pab0TaHHON MOBEPXHOCTAMU 3ar0TOBKW, M3MEPEHHOE NepreH-
AVKYNSIPHO MOCNeAHeN, Ha3bIBaeTcs ...

+ Ny6VHOI pe3aHns

nopaden

pabourM X040M MHCTPYMEHTA
HapoCTOM

[N 06TauMBaHUS HAPYXKHbIX LUIMHAPUYECKMX 1 KOHUYECKMX MOBEPXHOCTEN UCMOMb3YOT

pesLpl.

nogpesHble
+ NPOXO/AHbIE
PacTOYHble
(haCoHHble

MpoLecc 06paboTKM 3aroTOBOK pe3aHMeM C NMOMOLLbH abpasMBHOIO Kpyra HasbIBaeTes ...

+LWnndgosaHmem
CTporaHuem
TOYeHNeM
XOHWHrOBaHVEM

O6paboTKy NOBEPXHOCTEN CMOXHOIN KOH(MIypaLy NPOBOAST C MOMOLLBHO pes3LioB.

MPOXOAHbIX
PacTOYHbIX
+(DaCOHHbIX
NOAPE3HbIX

Mpn hpesepoBaHNM MHCTPYMEHT ((hpesa)...

+COBepLLAET rNaBHOe BpalLaTelbHOe ABVKEHNE

CoBepLUaeT rNaBHOE BpaLLaTe/lbHOe ABMXKEHME 1 NOCTYNaTelbHOe ABUXEHME Noaaun
HenoaBuHa: rnaBHOe BpallaTelbHOe ABVXKEHME U NOCTYMNaTe/lbHOe ABMYKEHME COBEPLLIAET 3aro-
TOBKa

CoBepLLIaeT NOCTynaTelbHOe [BVXXEHME NOAaun

Mpn 06paboTKe XPYNKUX matepunanos obpasyeTcs ...

+CTPY>KKa Hag/ioma
CNMBHAs CTPYXKKa
cycTaBuaTas CTpY>Ka
3NEeMEHTHas CTPYXKKa

OTHOLUeHMe pacCTOsSHNA, MPOMAEHHOr0 paccMaTpYBaEMO TOUKOM peXxXyLLeil KPOMKN MHCTPYMEHTA UK
3aroTOBKM BLO/b TPAEKTOPWM 3TOW TOUKM B ABVKEHME MOAAUN, K YACTY LMKIOB APYTOro ABVXXEHNS BO
BPEMS pe3aHus Ha3bIBaeTCH....
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["ny6uHOI pe3aHuns
+ Mopgauei
CKOpOCTbIO pe3aHus
e [1pon3BOANTENBHOCTLIO 06PabOTKM
MHOr0/1€3BWINHbIA MHCTPYMEHT, NpeHa3HauYeHHbIN AN OKOHYaTeNbHOM 06paboTKMN OTBEPCTUIA, Ha3bIBa-
ercq.....
e MeTunkom
e + Pa3BepTKol
e [1poxofHbIM pe3Lom
e Caepnom
PacTouHble pe3Lpbl NpefHa3HayeHbl 4ns 06paboTku MOBEPXHOCTEM
e + BHyTpeHHUX
e TopLOBbIX
e CNOXHbIX
e Hapy>XHbIX
OCHOBHbIMW UHCTPYMEHTaMM, UCMONb3YEMbIMU NPW 06paboTKe 3aroTOBOK Ha TOKAPHbIX CTaHKax, AB/s-
oTCA ...
e CBepna
e TPOTSKKK
(hpesbl
e +pesubl
OCHOBHbIMW UHCTPYMEHTaMW, UCMO/b3YEMbIMU NMPW LWANGOBAHUN, ABNAKOTCA. ..
o [1pOTAXKKK
o ®pesbl
e Pe3ubl
e + AOpasuBHbIE KpYTK

4.2 MaTepuanbl OLEHOYHbIX CPeACTB A1 PYOEXXHOro KOHTPO/ISA
Keiic (cuTyaymoHHas)-3agaya

1. Mpw npoBefeHNM MaKpOCTPYKTYPHOIO aHa/In3a CBapHOr o LLUBA CTa/lbHOM AeTann 6blnv 06HapyKe-
Hbl TPELMHBI B 30HE TEPMMUYECKOTO BANAHMS. UTO IBUNOCH OCHOBHOM NPUYMHON NX nosisneHna? Ka-
Kune mepbl HE06X04MMO NPesyCMOTPETb, YTOObLI N36eXKaTb NOSBIEHNE TPELLYMH?

2. B cnntke nervpoBaHHON CTanv 06HapyXeHa nMkBauus. Kakyto Heo6xoaMmMo npeaycMoTpeTb 06-
paboTKy ANns ee yCTpaHeHMs?

3. Mpu n3mepeHnn TBepAOCTN MO bpuHennto nHAeHTOp (LWapukK) nonan B paHee NoMy4YeHHbI oTneya-
ToK. Kak 3T0 0TpasuTcs Ha NokasaHusX TBEPAOCTN?

4. Mpy npoBedeHNN 3aKanku BasioB U3 ctann 40 6blIM NOMYYeHbl CTPYKTYpPbI: MNEPBOro - PeppuT,
MapTEHCUT M ayCTEHWUT OCTaTOUHbI/, BTOPOrO - MApPTEHCUT U ayCTEHMT OCTaTOYHbIN. Kakoii 13 Banos
3aKasleH NpaBWbHO 1 ByaeT UMeTb 6onee BbICOKME 3HaUYeHWs TBEPAOCTI?

5. Mocne npaBuIbHO NPOBEAEHHON 3aKa/kn 1 MOCNEAYHOLLEro OTNyCKa Npy>XunHa us ctaam 60 nmena
TBEPAOCTb Bblillie HOPMbI, YTO MPUBENO K ee pa3pyLueHnto. Ha Kakom aTane TepMUYecKoin 06paboTku
OblNa HapyLleHa TEXHONorna?

6. Mocne npaBMAbLHO NPOBEAEHHON 3aKa/iKvM U NOCNeAYHOLWEro 0TnycKa NpyXunHa n3 ctann 60 nmena
TBEPAOCTb HMXXE HOPMbI, YTO MPMBENO K MOTEPE ee YNpyrmx CBOMCTB. Ha kakoMm 3Tane TepMMUYEcKoit
06paboTKyM 6blNa HapyLLeHa TeEXHOMOrnA? Kak 3TO MOXHO MCNPaBUTL?

7. Mnawkun u3 ctanm Y9 3akaneHsl. OgHa oT Temnepatypbl 780°C, apyras ot 890°C. Kakoii 13 uH-
CTPYMEHTOB 3aKasleH MpaBW/bHO 1 ByaeT UMeTb 60/1ee BbICOKYHO TBEPAOCTbL?

8. B npouecce npokaTku nucta 13 ctann 08KO npomsoLL/io ero ynpoyHeHme, YTo BbI3B/10 MOBbILLEH-
HbIA M3HOC MHCTPYMeHTa. Kakyto Heo6xoanMo npeaycMoTpeTb TEPMUYECKYHO 06paboTKy AN CHATUSA
Haknena?
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9. Mocne 3akanku ctanm 35 Bblna NosyyveHa CTPYKTypa MapTeHCUTA ayCTeHUTa OCTaTOuHOro 1 ep-
puTa. Kakyto ownbKy AonyCTU TEXHOMON NPY Ha3HauYeHUN peXxuma TePMUYECKOn 06paboTKn?

10. Mocne 3akanku ctann Y10A B ee CTPYKType OTCYTCTBOBa/T LIEMEHTUT BTOPUYHbINA, YTO NPUBENO K
MOHVKEHHOMY 3HAa4YeHMI0 TBEPAOCTU. KaKyto OLIMOKY JONYCTUA TEXHOON NPW Ha3HaYeHUN pexrma
TepMm1YecKoin 06paboTKn?

11. MNpwv NpoBefeHNN 3aKankn NPYXXNH 13 cTanm 85 BbINN NOMyYeHbl CTPYKTYPbI: NEPBOIA - MapTeH-
CUT 1 ayCTEHWUT OCTaTOYHbIN, BTOPOW - LLEMEHTUT BTOPUYHBIA, MAPTEHCUT U ayCTEHWUT OCTaTOYHbIN.
Kakas 13 npy>uH 3akaieHa npasu/bHO U ByeT UMeTb 60/1ee BbICOKME 3HAUYEHUS TBEPAOCTU?

12. Ans Bana m3 ctanmn 45 6bina HasHayeHa OKOHYaTeNbHasA TepMuyeckas 06paboTka — 3aKanka u
HU3KWIA OTNYCK. B pesynbTaTe Oblia NonyyeHa CTPYKTypa MapTeHCUTa OTMYLLEHHOr0, YTO BNOC/eA-
CTBMM MPUBENO K ero rnonomke. Kakyto ownbKy AonyCcTua TEXHOMOr NMPU Ha3HAYeHUN pexxuma Tep-
MUYeCKOoi 06paboTKn?

13. Ans Bana m3 ctanm 35 Bblna HazHauYeHa OKOHYaTeNlbHasA TepMuyeckas 06paboTka — 3aKanka u
cpefHuiA oTnycK. B pesynbTaTe 6bl1a MosyyeHa CTPYKTypa TPOOCTUTa OTNYLLEHHOrO, YTO BMOCNes-
CTBMM MPUBENO K ero rnonomke. Kakyt ownbKy AonycTua TEXHOMOr NMPU Ha3HAYeHUN pexxuma Tep-
MUYeCKOoi 06paboTKn?

14. Ana nHCTpyMeHTa 13 cTaiv Y7 Oblna Ha3HayeHa OKOHYaTe/lbHas TepMmnyeckas 06paboTka — 3a-
Ka/ika ¥ BbICOKUIA OTNYCK. B pe3ynbTare 6blna nony4veHa CTPYKTypa copbuta OTNyLEeHHOro, 4YTo BNo-
CNeACTBUM MPUBENIO K MOTEPE ero pexxylumx CBOWCTB. Kakyko OLWKnbKy [ONYyCTWUA TEXHOMOr npwu
Ha3Ha4YeHUN pexrMa TepMUYeCcKoin 06paboTKn?

15.Bam Heo6xo4aMMo U3MepuTb TBEPAOCTb B TOHKOM MOBEPXHOCTHOM C/l0e AeTann. Kakum mMeToLoMm
onpefeneHns TBepaocTy Bbl Bocnonb3yeTeck: bpuHenns, Poksenna nnv Bukkepca?

16. Mpw HarpeBe CTan Nepes TePMUYECKOV 06paboTKON B CTPYKTYpe Bblfio 06HaPYXXEHO OKUCEHMEe
Mo rpaHuLam 3epeH. Kak HasblBaeTCs 3TOT AeeKT M MOXHO /i1 ero UCnpaBuTh?

17.4n4 ycTpaHeHns NMKBauuy CIMTKW NerMpoBaHHON CTann NoasepratoT Angdy3noHHOMY (romore-
HU3ALMOHHOMY) OTXUTY npu Temnepatypax 950-1050°C B TeueHue 20-25 4acoB. Harpes f10 Takux
BbICOKMX Temnepatyp NPMBOAUT K HeXxenaTte/lbHOMY pocTy 3epHa. [Npeanioxunte cnocob ycTpaHeHUs
Takoro gefekTa.

18. B pesynbTate 06pabOTKM pe3aHVeM Ha MeTa/IIoOPeXyLMX CTaHKaxX B FOTOBOMW [eTa/li BOSHUKIN
BHYTPEHHWE HanpsXeHWs, KOTOpble MOTYT NMPYBECTU K KOPO6/IeHNO 1 AehopMaunn aetanu. Kakum
CrMOCO60M MOXHO CHATb BO3HUKLUME BHYTPEHHWE HAMPSHXKEHNA?

19.B pe3synbTaTe NOMHOIO OTXMUra Ctann Y12 Bo3HUKNA AeheKTHas CTPYKTypa — NorpaHnYHoe Bblae-
NeHne LeMeHTUTa BTOPUYHOro. Kakyto OWnbKy JOMYCTUN TEXHOJON MPU Ha3HaYeHUU pexxuma Tep-
MUYeCKoi 06paboTKn? MpeanoxmTe cnocob ycTpaHeHUs JaHHOro fedeKkTa.

20. ina ycTpaHeHUs KpPymnHO3epHUCTOM CTPYKTYpPbl, MOYYEHHOW MpW NMTbE, MPOKATKe, KOBKE UK
LUTaMMNOBKe MPUMEHAIOT OTXXUI 2 pofa Ha MenKoe 3epHo. MpeanoxumTe 60/1ee SIKOHOMUYHYHO TepMun-
4ecKyto 06paboTKy.

21.0OKOoHYaTe/IbHON TEepPMUYECKO 06PabOTKON BbICTPOPEXYLLMX CTaNeN SBNSETCA 3aKanka U Tpex-
KpaTHbIA OTMYCK C LieNbio MPeBpaLLeHnst ayCTeHUTa 0CTaTOuHOro. MNpeaioxuTe cnocob cokpaLleHms
KO/IMYecTBa OTMYCKOB.

22. Tpn XMMUKO-TepMmmnyeckoin 06paboTke (XTO) npomcxodsaT 3 anemeHTapHbIX npouecca — AMCCo-
umaumun, agcopouum n augdysmmn. Kakor n3 aTnx NpoLeccoB NPOTeKaeT Mea/ieHHee Apyrux u ornpe-
[lensieT CKopocTb nNpoTekaHmua XTO?

23. OCHOBHOW MPUYMHON BbIX0Aa U3 CTPOS MOALIMNIMHUKOB KauYeHNs ABMSETCS KOHTaKTHas yCTanocTb
MeTas1/1a, NPOAB/IAIOLLAACA B BbIKPALUMBAHUW YaCTWL, M OTCNavBaHUM TOHKMUX M/IEHOK C paboynx no-
BePXHOCTel. /3 Kakmx CTasieil M3roTaBnBatoT MOALUMMHUKNA KadyeHna? MpueeanTe nNpuMepbl Mapok
1 OKOHYaTe/IbHYH0 TEPMUYECKYHO 06paboTKy.

24.Mpn 13roToBeHNM 060pyA0BaHMS MULLEBOW NPOMBILLIEHHOCTM U MepepabaTbiBalOLLMX MPou3-
BOACTB HEOOXOAMMO UCKMHOYMTDL MOMagaHns NpoAyKTOB KOPPO3uMKU B NPOAYKThI NUTaHuA. Kakue cTa-
NN MOXHO NPUMEHSATb A1 U3rOTOBNEHMSI AaHHOr0 06opyaoBaHus. MpueeauTe NpyUMepbl MapoK u
OKOHYaTe/IbHY0 TEPMUYECKYHO 06paboTKy.
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25. B npoLiecce X0M104HOM NNacTMYecKoii fediopMaLn NPOUCXOAUT BbITArMBaHMe 3epeH B Hanpas-
NEHNN NPUIOXEHNUS HArpy3KK, YTO NPUBOANT K YNPOYHEHWIO MeTanna, T.e. Hakneny. MNpeanoxuTe
cnocob yCTpaHeHMs Hak/ena.

4.3MaTepuasibl OLEHOYHbIX CPEACTB A1 NPOMEXYTOYHOW aTTecTauum — 3a4eta

1. ATOMHO-KpVICTaI'II'IVI‘-IeCKOG CTPOEHME METAJIIOB. Tunbl KPUCT/ITNYECKNX PELLETOK.

2. [l,epeBo N MaTepuasibl Ha ero 0OCHOBE.

3. BbluepTute gnarpammy coctosHus Fe-FesC, onpegenute no npasuny 0TPe3KOB A4 CriaBa KOHLEeHTpaLmeid yrne-
pofa 2,6% npw TemnepaType 1250 °C: npoueHTHOe coAepXXaHue yriepoa B (hasax, KONMYECTBEHHOE COOTHO-

4. Monnmopdmam. MonrmopdHbIE NPEBPALLEHNS XKene3a.

5. Pe3nHa 1 pesnHo-TeXHUYecKune nsgenms.

6. Pacwundpyiite mapku cnnaeos: J168; ctanb 08km; CT1.3nc.

7. [JedeKTbl KPUCTANNNYECKOTO CTPOEHUS METa//IOB.

8. HemeTannmueckme matepuanbl. XapakTepucTvka u CBOMCTBA NiacTMacc.
9. HasHaubTe pexxum HopManusaumm ctanein 30 u 85.

10. Kpuctannusauns metansioB. CTpoeHMe CTa/lbHOr0 C/NTKA.

11. CepsieHUe 1 paccBep/iBaHUe 3aroTOBOK.

12. 3apucyitTe MUKPOCTPYKTYPY 6e10ro 03BTEKTUYECKOMO YyryHa.
13. Cnocobbl n3MepeHns TBEPLAOCTU META/IOB.

14. dpe3epoBaHme. PasHOBNAHOCTM (hpe3epHbIX CTaHKOB.

15. Pacwndpyiite mapkm cnnasos: A30; ctanb 30; CT.3..

16. CtpoeHue cnasos. CnaBbl — MeXaHUYeCKre CMeCHU.

17. O6paboTKa 3aroTOBOK Ha CTaHKax TOKapHOIi rpynmbl.

18. HasHaubTe pexxmum omkura ctanein 25 n Y9A.

19. CtpoeHwne cnnasos. Cnnaebl — TBepAble PacTBOPLI.

20. O6paboTKa MeTaINoB pe3aHueM. JNeMEHTbI pe3aHus.

21. 3apucyiiTe MUKPOCTPYKTYPY GE0ro 3a3BTEKTUYECKOr0 YyTyHa.
22. CTtpoeHue cniasoB. CrnaBbl —XMMUYECKME COEAMHEHNS.

23. [etheKkTbl CBapHbIX COEANHEHNIA.

24. 3apucyiiTe MUKpPOCTPYKTYPY LO3BTEKTOWAHONR CTanu.

25. Mpasuno a3 M'mo6ea.

26. Cnoco6bl KOHTAKTHOW CBapKM.

27. 3apucyiite MUKPOCTPYKTYPY 3BTEKTOUAHOW CTanu.

28. MpaBno OTPe3KOB.

29. CxeMa MHXXeKTOPHOI CBapOYHOM FOpesKu.

30. BbluepTuTe gnarpammy coctosHus Fe-Fe3C, onuwinte NpeBpaLleHns U MOCTPOMTe KPUBYHO OXNXKAEHUSA B UH-
TepBasie TemnepaTyp oT 1600 go 0° C ansa cnnaea KoHUeHTpauwmen yriepoda 0,6%. [ns 3T0ro e cnnasa onpe-
[enuTe Mo npaBuy 0TPE3KOB Npu TemnepaTypeld00° C: npoueHTHOe cofepXkaHve yrnepoaa B asax, Konmde-
CTBEHHOE COOTHOLLEHME (ha3.



31

32.
33.

34.

35.
36.

37.
38.
39.

40

41
42

43.
44,
45,
46.

47.
48.

49.
50.
51.
52.

53

54,
55.
56.
57.
58.
59.
60.

. [.c. cnnaBoB ¢ HeOrpaHUYEHHO PaCTBOPUMOCTbIO B XWUAKOM W TBEPAOM COCTOSHUSX.
a3oBasi cBapka. O60pyA0BaHMe.

C nomoupto anarpaMmmbl COCTOAHNA XKEMe30-UEMEHTUT ONpeaennTe TeMneparypy HopMa/insaumm, OTKuUra un 3a-

Kanku As ctan Y 12 1 onuwmTe CTPYKTYPY M CBOWCTBA CTa/IM MOC/IE KXA0r0 BUAA TEPMUYECKO 06paboTKM.

[.c. cnnaeos ¢ OTCYTCTBMEM PACTBOPUMOCTM B TBEPAOM COCTOAHUU U C 3BTEKTMKOM.

ABTOMaTUYeCKas Ayroeas CBapka nopg cnoem (*)I'I}OCa.

BbluepTuTe gnarpammy coctosHus Fe-Fe3C 1 onpegenute No npasuay OTPe3KOB ANS CniaBa KOHLeHTpaLmel
yrnepoga 1,6% npu Temnepatypel250° C: npoLeHTHOE cofiepXkaHue yrinepoa B pazax, KosMyecTBEHHOe CO0T-
HOLLIEHVWE (as.

[.c. cnnaBoB c OrpaHNYeHHO PacTBOPUMOCTbLIO B TBEPAOM COCTOSIHUM W C 3BTEKTUKOWA.
MonyyeHne Hepa3beMHbIX COEMHEHNIA. Bnabl CBapHbIX LLBOB.

Pacwmngpyiite mapku cnnagos: P6M5; /170; CT.4.

.J.c. cnnaBoB, 06pasyOLLMX XMMNYECKOE COEANHEHME,

. Knaccugukanms cnoco6os cBapKu.

. BbluepTnTe gnarpammy coctosHus Fe-Fe3C, onuwimte NpeBpaLleHrs U NOCTPOTe KPUBYIO OXNTXKAEHNS B UH-
TepBasie Temnepatyp oT 1600 go 0° C gnis cnnaea KoHUeHTpauuelt yrnepoga 5,0%. [11s 3Toro Xe criasa onpe-
[enuTe Mo npaBuy OTPE3KOB Npu TemnepaTypel200° C: npoueHTHOe cofepXkaHve yrnepoaa B asax, Konmde-
CTBEHHOE COOTHOLLEHME (ha3.

[.Cc. cnNnaBoB C OrpaHNYeHHO PacTBOPUMOCTbLIO B TBEPAOM COCTOSIHUM W C MEPUTEKTUKOIA.
AnekTpogyrosas ceapka. O60pyaoBaHue.

3apucyiiTe MUKPOCTPYKTYPY AO3BTEKTOMAHON CTaNN.

CBs3b MeXy CBOWCTBaAMU 1 TUMOM AuarpaMmbl COCTOSAHKS No KypHakogy.

X0/104HO-TMCTOBasA LUTamMMoBKa.

BbluepTute guarpammy coctosHus Fe-Fe3C, onuwnTe NpeBpaLLeHns 1 NOCTPONTE KPUBYHO OXXKAEHNS B UH-
TepBasie TemnepaTyp oT 1600 go 0° C ansa cnnaea KOHUEHTpauwmen yriepoda 5,3%. [ns 3T0ro e cnnasa onpe-
JenvTe No npaBwy OTPE3KOB Npu TemnepaTtype 1200° C: NpoLeHTHOE CofepXKaHue yriepoga B hasax, Konuye-
CTBEHHOE COOTHOLLEHME (a3.

OCHOBHbIE BMbI TEPMUYECKO 06paboTKM CTaneil.

CB0b60/Hast KOBKa: OCHOBHbIE Onepauun, MpPUMEHSIEMble MHCTPYMEHTbI, 060pyA0BaHMe.
Paclwundpyiite mapkum cnnasos: Y13A, 12XH3A, CU24.

Knaccuumkaumsa n MapkMpoBKa NerMpoBaHHbIX CTanei.

. CyLHOCTb 06bEMHOI1 LWITaMnoBKK. O60pyA0BaHME N MHCTPYMEHT, MPUMEHSIEMbIE MPY 06BEMHOW LLITaMMOBKE.
Paclwndpyiite mapkm cnnasos: LLIX15, 30XITCHA, BY 80.

Knaccuumkaumsa n MapKMpoBKa YrnepoancTbIX cTanei.

BonouyeHne. O6opyoBaHUe 415 BOOYEHUS.

Ha3sHaubTe pexxM OKOHYaTe/lbHO TEPMUYECKOV 06paboTKN MHCTPYMEHTA 13 CTan Y9.
UyryHbl: CTPYKTYypa, CBOIACTBA N MapKUPOBKa.

Csapka. CyLHOCTb U KacCUQMKALMA OCHOBHbIX BUOB CBAPKM.

BbluepTute guarpammy coctosHus Fe-Fe3C, onuwnTe npeBpaLLeHns 1 NOCTPONTE KPUBYHO OXAXKAEHNS B UH-
TepBasie TemnepaTyp oT 1600 go 0° C ansa cnnaea KoHUeHTpauwmein yrnepoda 0,7%. [ns 3TOro e crasa onpe-
JenvTe No npaswy OTPE3KOB Npu TemnepaTypeld50° C: NpoLeHTHOe cofepkaHue yrnepoga B (hasax, Konnye-
CTBEHHOE COOTHOLLEHME (ha3.

52



61

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

74.
75.
76.

77.
78.
79.
80.
81.

82.

83.
84.
85.

86.
87.

88.
89.

90

. [narpaMmbl COCTOSHMA XKeNe30yrepoanCTbIX CraBoB.

MoHsATKE O CBapPOYHOIA Ayre 1 ee cBOMCTBax. CNOCo6bl 3N1EKTPOAYroBOI CBAPKU.

HasHaubTe pexxuM TepMUYECKO 06paboTKM MPYXXMNH 13 cTanm 85.

VHCTpyMeHTa/IbHbIe IerMpoBaHHbIe CTanu.

MpeccoBaHue. Buapbl npeccoBaHus.

Pacwwndpyiite mapkun cnnaeos: KU37-12, 5XI'M, All.

ANOMWHWIA 1 ero cnnassbl.

Py4Has aneKTpoLyrosast CBapka: CyLLHOCTb, 060pyA0BaHve. Buipbl CBapHbIX COEAUHEHWIA 1 LLIBOB.

HasHaubTe pexxum TepMMUYecKoii 06paboTkm BanoB U3 ctanm 40.

[varpamma cOCTOSHWS 4151 CNIaBOB, KOMMOHEHTbI KOTOPbIX OFPaHUYeHHO PacTBOPUMbI B TBEPAOM COCTOSIHUM.
ABTOMaTMYECKas cBapKa nof, cnoem (htoca: CyLHOCTb, 0CO6EHHOCTY CBapKK, MpUMeHseMoe 060py0BaHue.

Pacwmcpyite mapku cnnasos: Ct5IMnc, 40XH2MA, bpOL|C 5-5-5.

ﬂ,marpamma COCTOAHUA AN4 CN1aBOB, KOMMOHEHTbLI KOTOPbLIX HEOrPaHNYEHHO PaCcTBOPUMbI B TBEPAOM COCTOA-
HUN.

MpokaTka. MNpoAyKuus NPOKaTHOro NPOM3BOACTBA.
Pacwmngpyite mapku cnnasos: BU100, 40XH, BpAXXMy 10-3-1,5.

ﬂ,marpamma COCTOAHUA AN4 CN1aBOB, KOMMOHEHTbLI KOTOPbLIX HEPAaCTBOPUMbI B TBEPAOM COCTOAHUN. I'Ipasmno
OTPE3KOB.

JInTbe No BbINNaBASEMbIM MOAENAM.

HasHaubTe pexumM omxura u Hopmanmsaumm ana ctanm Y10A.
Omxur | poga.

JlnTbe B KOKW/b.

3apv|cy|7|Te MUKPOCTPYKTYPY 3BTEKTUYECKOIO 6enoro YyryHa.

CTpOEHMe MeTa/IINYECKMX CMiaBoB. OCHOBHbIE MOHATUA O META/IIMYECKMX C/iaBax: CUCTEMbI, anSbI KOMMOHEH-
Tbl, TBEPAbIE PAaCTBOPbI, XMMUYECKNE COEANHEHUA, MEXaHUYECKNE CMECI.

"a3oBas cBapka. O60py0BaHye.
HasHaubTe pexxum omKura ctanei 65 u 85.
Megp 1 ee crnnassbl.

JlnTeliHble CBOIACTBA CMNIAaBOB.

Mcnonb3ys anarpammy COCTOSIHWS YKeNe30-LeMeHTUT, YKaxuTe TemnepaTtypy 3akanku cTanm Y13, onuwmte
NPOMCXOAALLME B NPOLIECCE 3aKa/IKN NPEBPALLEHNS U NOMYYaeMYHo CTPYKTYPY.

Tepmuyeckas 06paboTKa MHCTPYMEHTA U3 YT IepoaNCTON CTanu.
CyLLUHOCTb 1 CXEMbl OCHOBHbIX METO/I0B 06PabOTKN METa/IOB Pe3aHNEM.

.Pacwmdpyiite mapku cnnasos: P6M5K5, KU33-6, /1A 77-2.
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5. MeToanyeckume matepuassl

5.1 Bonpocbl K NpakTUyecKnm pabotam
Pasgen 1 CTpoeHMe 1 CBOMCTBA MaTepuanoB
Tema 1.1 CTpoeHue v CBOICTBa METaN/OB 1 CM/1aBOB
. Kakne matepuasnbl OTHOCATCA K KOHCTPYKLMOHHbLIM?
. UTO Takoe aneMeHTapHasa KpucTaiinyeckasn peLLeTka?
. Kakue Tnbl KpUCTaN/IMYeCKNX PeLLeToK Hanbosee XapakTepHb! 415 MeTan108?
. KakoBbl XxapakTepHble CBOCTBa META/I/IOB U YeM OHW OMNpesenatoTca?
. Kakue cBOICTBa OTHOCATCSA K MEXaHUYECKNM?
. Kakue cBoiCcTBa OTHOCATCA K (IU3NYECKUM?
. Kakue cBOINCTBA OTHOCATCS K XMMUYECKNUM?
. Kakue cBoICTBa OTHOCATCA K TEXHO/IOrMYECKNM?
. Kakue cBOICTBa OTHOCATCS K 3KCMNJyaTauMoOHHbIM?
10. Yt0 Takoe TeNNOCTOMKOCTL?
11. YTo Takoe aHM30TpONUA?
12. YT0 Takoe nonnmophmam (annoTponus)?
Tema 1.2 Npon3BOACTBO YEPHbIX U LBETHLIX METa/1/10B
. KakoBbI (hM3MKO-XMMUYECKME OCHOBbI BbIN/IABKM METASINIOB U3 py4?
. 13 KaKnX UCXOAHbIX MaTepnanioB NOAyYaroT YyryH?
. UTO BXOAWT B COCTaB Xene3HbIx pya?
. KakoBO Ha3zHayeHne (PHCOB Npu BbiMaBke vyryHa?
. Kakvie npvmecu BXOAAT B COCTaB YyryHa 1 Kak OHW BAIMSIIOT Ha ero CBOMCTBA?
. Mepeuncnnte copTa YyryHa n 06bACHUTE UX OT/IMYME MO COCTaBY, CBOMCTBAM U MPUMEHEHWIO.
. Kakue cyLecTByrOT cnocobbl MPOM3BOACTBA CTa/IA, B YEM UX Pa3/IMyMe 1 KaKoBbl MePCreKTBbI
pasBnTnA?
8. Kakune matepuasibl BXOAAT B COCTaB LUNXTbI MPU BbIMIaBKe CTanN?
9. OxapaKTtepuayinTe QuU3nYeckne n MexaHNM4Yeckume CBOMCTBa Meau.
10. Ha3zoBuTEe MefHble pyabl.
11. Ans yero oborawatoT MeaHble pyabl? Kak nonyyatoT YepHOBYHO Meab?
12. C kaKoli Lenbio 1 KakMMm crnocobamm YepHOBYIO Mefb NoABepratoT papuHUpPOBaHNO?
13. B yeM 3aK/04aeTCa CYLLHOCTb TEXHOIOMMYECKUX MPOLLECCOB MOyYeHUs aNloMUHUA U3 pyAa?
14. Kakue cyLLecTBYOT cnocobbl papuHMpPOBaHNA?
15. Ha3oBuTe MarHueBble pyabl N Kak NOArOTOBUTL UX K 3N1EKTPONIN3Y?
16. [lainTe XxapakTepuCcTUKY TUTaHa 1 ero CraBoB.
17. V13 Kakunx CTafunin COCTOMT NONyYeHNe TUTaHa u3 pya?
Tema 1.3 OCHOBbI TEOpPUK CM/1ABOB
. YTo Takoe KOMMNOHEHT, (hasa, YMCNo cTeneHen cBo60AbI?
. MpuBeanTe onpeseneHne TBePLOro PacTBopa, MeEXaHNYECKON CMeCH, XMMUYECKOTO COeJMHEHNS
. Kak cTpodaTtca gnarpammbl COCTOAHNA?
. Kakue Tunbl gnarpamm COCTOSHWUSA ABOMHBIX Cr1aBoB Bbl 3HaeTe?
. MpwnBeguTe ypaBHeHVe npasuna a3 1 06bACHUTE (PU3NYECKMIA CMbIC/ YMC/ia CTeNeHel cB0604b
. O6bACHUTE NPUHLMM NOCTPOEHNSA KPUBbIX HAarpeBaHWs 1 OX/TXKAEHMS.
. HauepTuTe 1 npoaHanunsvpyiite gnarpaMmmy COCTOSHUS 4151 Cllyyas HeorpaHUUYeHHOW pacTBOpU-
MOCTM KOMMOHEHTOB B XXVUAKOM U TBEPAOM COCTOAHUN.
8. HauyepTuTe 1 npoaHaM3npyiiTe guarpammMmy COCTOSAHUA 415 CyYas NOHOW HepacTBOPUMOCTU
KOMMOHEHTOB B TBEPZLOM COCTOAHUMN.
9. HauepTuTe 1 NnpoaHaM3npyiiTe guarpammMy COCTOSHUA NS cyyas 06pa3oBaHNsA 3BTEKTUKM U
OrpaHNYeHHbIX TBepAbIX PacTBOPOB.

OCoOoO~NOoO UL WN P

~No ok~ WwDN

~No ok~ WwDN -

10. HauepTuTe 1 NpoaHanu3MpyiiTe anarpamMmy COCTOSIHUS s Ciyyasi 06pa3oBaHns nepu-
TEKTUKMN 1 OrpaHUYEHHbIX TBEPAbIX PAaCTBOPOB.
11. HauepTuTe 1 NpoaHanumpyiiTe anarpamMmy COCTOSIHUS Ans Ciyyasi 06pa3oBaHuMs Hernpe-

PbIBHbIX TBEPAbIX PACTBOPOB.
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12. HauepTuTe 1 npoaHanM3npynTe guarpaMmmy COCTOSHMS 415 Cyyas 06pa3oBaHUs XMMmye-
CKOro COeAnHEeHNA 1 OrpaHNUYeHHbIX TBEPAbIX PacTBOPOB.

13. KakoBa 3aBMCHMOCTb MeX/Ay TUMOM AuarpaMMbl COCTOSIHWSA U CBOCTBaMM?

Tema 1.4 CnnaBbl Ha OCHOBE Xene3a

1.
2.
3.
4,3%C
4.

©o~NoO

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

YTo Takoe eppuT, ayCTEHUT, NEPANT, LEMEHTUT U Nefebyput?
Kakue npeBpalLleHnsa NPoUCXOAAT B crniaBax nNpu temnepatypax A, Az, Az, A4, Acm?
[MocTponTbL C NOMOLLbIO NpaBuna (a3 KpUBY oxnaxaeHus ana ctam ¢ 0,8%C n gng vyryHa c
KakoBbI CTPYyKTypa 1 CBOWCTBA TEXHNYECKOI 0 XKene3a, CTanu 1 6en1oro 4yryHa?
Kak KnaccuuumpyoT no CTPYKTYpe CTanm 1 6enble YyryHbl?
B kakux ycnoBusx BblAeNA0TCA NePBUYHbINA, BTOPUYHBIA TPETUYHBIA LLEMEHTUT?
KakoBo cTpoeHue fiefiebypuTa Bbile U HXKE 3BTEKTOUAHON TemrnepaTypbl 727°7?
Kak BNNAKOT NIErnpyroLLive 3/1eMeHTbI Ha NOJIOXKEHWE KPUTUYECKUX ToYeK A1, Az, Az, As, Acm?
Kakue nerupytowipe aneMeHTbl ABNAOTCA Kaporaoo6pasyowmmm?
Kakve nerupyoLipe anemMeHTbl CNoco6CTBYHOT rpauTusaummn?
. Kak knaccumumpyroT nermpoBaHHble CTasiv No CTPYKTYpPe B PaBHOBECHOM COCTOSAHUN?
B yem oT/IMume ceporo yyryHa ot 6esoro?
KakoBO CTpoeHVe 3BTEKTUKM U 3BTEKTOMAA B CEPOM U GEIOM UyryHe?
Knaccugumkaums n MapKupoBKa CepbiX YyryHOB.
KakoBbI CTPYKTYpbI CepbIX YyryHOB?
Kak nonyyatoT KoBKuiA YyryH? Ero cTpoeHue, CBOCTBa U Ha3HaYeHue.
Kak nony4yaroT BbICOKOMPOYHbIA YyryH? Ero CTpoeHme, CBOMCTBA U Ha3HaYeHMe.
B yem pasnnuve B CTPOEHMUN KOBKOTO U MOAU(ULMPOBAHHOIO YyTyHOB?
CpaBHUTE MexaHMYeCKMe CBOMCTBA CEPOro, KOBKOMO U BbICOKOMPOYHOI0 YyTyHOB.

Pa3gen 2 KOHCTPYKUMOHHbIE MaTepuanbl. TepMmnyeckasi 06paboTka
Tema 2.1 JlernpoBaHHble CTanu 1 CriaBbl C 0COObIMM CBONCTBaMM

1.

Paclundgpyinte XMMUYECKUA cocTaB CcTanm Mapok: 40, 20X, 50I, 30XICA, I'T3, LUX15,

18X2H4BA, 5XHM, X18K8M5T.

2.

O©ooO~NOOT AW

10
11
12
cTBa un
13

Kak KnaccuuumpyroTcs nermpoBaHHble cTanm?

. Kak KnaccuhunumpyoTcsl KOHCTPYKLIMOHHBIE CTaNM MO TEXHOMOMMM TEPMIUECKOI 06paboTKN?
. Kakue Tpe6oBaHMs NpeabsBAAOTCS K LLEMEHTYEMbIM MU3LeNNAM?

. Uem 06bsACHAETCA Ha3HaYeHre npouecca yNyyLleHns 41 KOHCTPYKLUUOHHON cTann?
. Tepmuyeckas 06paboTka ynydllaembIx CTaein.

. Kakue Bbl 3HaeTe M3HOCOCTOVKME CTaInN?

. KakoBbl 0COGEHHOCTY MapTEHCUTOCTapErOLLMX CTaNeid?

. MpuBeguTe NpuMepbl MaPOK BbICOKOMPOYHOM CTa/In, Ha3HaubTe PEXMM 06paboTKK.

. KakoBbI Tpe6oBaHws, NPeabsaBisSeMble K HEPXKaBEIOLLM CTassM?

. B uem CyLIHOCTb 3NEKTPOXMMUYECKO KOppo3un (OCHOBbI TeOpUIA)?

. YKaX1Te MapKy XpOMUCTbIX HEPXKaBeHLLMX cTaneid. VX cocTas, TepMuyeckas 06paboTka, CBOIA-
HasHa4eHwe.

. YKaXK1Te MapKu XpOMOHUKENEBbLIX HEPXKABEIOLLMX CTaneid. VX cocTa, TepMmuyeckas 06paboTka,

CBOWCTBA 1 Ha3HayeHue.

14
15

. KakoBbl 0CO6EHHOCTM 11 061aCTV NPUMEHEHMSI METaNIOKEPaAMMYECKMX CMI1aBOB?
. Pacwmndpyiite xnmmyecknii coctas ctanu mMapok: Y10, 9XC, X12, XBI', P18, P18®2, POM4KS,

6XB2C, X12BM.

16
17
18

. Kak knaccumumpyroTcs MHCTPYMeHTa/IbHble CTanmn?
. Tpe6oBaHus, NpeabsBAsSEMble K CTaNIM /151 PEXYLLEr0 UHCTPYMEHTA.
. MpuBeanTe NpuMepbl YrNepoAnCTbIX W NErMpoBaHHbIX CTanel, UCMOoMb3yeMbIX ANS PEXYLEro

VHCTPYMEHTA. YKaXnTe UX COCTaB, PEXXMNM TEPMIUYECKOI 06paboTKM, CTPYKTYPY 1 CBOICTBA.

19
20

. YKaXKuTe 1 paclumgpyiite 0CHOBHbIE MapKu BbICTPOPEXYLLEN CTaNN.
. Kak nogpasgenstorcs wramnosble cTann? TpeboBaHUs, NPeabsBseMble K LWTaMMNOBbIM CTa/1AM
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49 fethopMmpoBaHus MeTalia B XOI04HOM COCTOAHUM U K CTanisam — 414 AehopMMpoBaHUA MeTasifa B
ropsiyem COCTOAHUMN.

21. Kakume cTtasim NpUMEHAOTCA NS LWTaMMNOB XO/I0AHOM LUTAMMOBKN? YKaXnTe UX cocTas, TepMu-
YeCcKyt 06paboTKy, CTPYKTYPY ¥ CBOWCTBA.

22. Kakvie TpeboBaHMs NPeLbsaBAAIOTCA K CTafigM A1 U3MEPUTENIbHOr0 MHCTPYMEHTa? YKaxute
MapKu CTan, X COCTaB, TEPMMUYECKYH 06paboTKy, CTPYKTYPY U CBOICTBA.

Tema 2.2 LiBeTHble METaN/Ibl U CNJaBbl

1. CBoicTBa 1 NPUMEHEHWE aIFOMUHUS.

2. Kak KnaccmmumpyroTcs atoMUHUEBbIE CMaBbl?

3. B yem cywHOCTb npouecca cTapeHna?

4. Kakue cnnaBbl YNPOUHSAKOT HarapTOBKOWA?

5. Kakve Bbl 3HaeTe /iMTelHble a/IlOMUHKEBLIE CMasbl? puBeguTe Mapku, cocTas, 06paboTKy,
CBOWACTBa.

6. Kak 1 fns yero npon3BoAMTCAa MOAUMULMPOBaHKE CUNTYMUHA?

7. Kak BNns0T NpUMeCK Ha CBOICTBA YMUCTON Mean?

8. Kak KnaccumumpyroTca MeaHble crnsaBbl?

9. Kakue cnnasbl OTHOCAT K NaTyHAM? VIX MapKMpOBKa 1 COCTaB.

10. MNpmuBeanTe HECKONbKO NPUMEPOB /laTyHed C yKasaHWeM WX COCTaBa, CTPYKTYpbl, CBOWCTB U
HasHa4eHus.

11. Kakue cnnaBbl OTHOCAT K 6poH3aM? VIX MapKMpOBKa 1 COCTaB.

12. YKaxuTe CTPOeHWe, CBOMCTBA N Ha3HauYeHMe pas/IMyHbIX BPOHS3.

13. KakoW TepMmmyeckor 06paboTke nogsepraerca 6eppunvesas 6poH3a?

14. YKaxuTe Ha3Ha4YeHMe 1 CBOMCTBA CM1aBOB Ha OCHOBE LINHKA.

15. KakoBbl TpeboBaHUs, MpeabsaBiseMble K aHTU(PUKLUOHHBIM crifiaBam? OxapakTepusyite 0co-
GEHHOCTM NX CTPYKTYPBbI.

16. YKaxuTe cocTas, CBOMCTBA U 061aCTN NPUMEHEHNS CMNJIaBOB Ha OCHOBE 0/10Ba.

17. YkaxuTe cocTaB, CBOWCTBA 1 06/1aCTV NPUMEHEHNSA CM/1IaBOB Ha OCHOBE CBUHLA.

Tema 2.3 TepMunyeckas 06paboTKa 1 NMOBEPXHOCTHOE YMPOYHEHNE Cr1aBoB

1. MexaHn3m 06pa3oBaHuUsA ayCTeHUTa NpW Harpese CTa/lu.

2. KakoBbl MexaHU3M 1 TemrnepaTypHble painoHbl 06pa3oBaHns CTPYKTYP NepIMTHOro Tuna (nepam-
Ta, copbuTa, TPOCTMTA) 1 6eNHNTA?

3. B yem pasHuua mexxgy nepantom, COpbUTOM 1 TPOCTUTOM?

4. YT0 TaKoe MapTEHCUT 1 B YEM CYLLIHOCTb U OCOGEHHOCTM MapTEHCUTHOIO NpeBpaLleHns?

5. UTo Takoe KpuTnyeckas CKOpPOCTb 3aKa/lKn?

6. B yem CyLLHOCTb NpeBpaLLeHniA, NPOUCXOAALLMX NPU OTNYCKe?

7. UTO Takoe Koarynaums U Kak U3MEeHSIeTCs CTPYKTypa U CBOWCTBA CTa/lM B CBA3W C Koarynsumen
KapOuAaHOW (hasbl NPy OTNYCKE?

8. Uem 0T/IMYalOTCA CTPYKTYpPbI TPOCTUTA, COpOUTA N NepnTa OTMyCcKa OT OAHOMMEHHbIX CTPYKTYP,
06pa3syroLwmxca Npu pacnage nepeoxnaxieHHoro aycteHmTa?

9. KakoBO npakTn4yeckoe 3HayeHne TEPMOKUHETUYECKNX Anarpamm?

10. Kak BNnAIOT NermpyroLLme 3nemMeHTbl Ha MapTEHCUTHOE MpeBpaLLeHne?

11. Kak BANAIOT NernpytoLLne 3f1eMeHTbl Ha NepIMTHOE npespatleHne?

12. Kak BNnAI0T NernpyroLme afeMeHThbl Ha npespaLLeHne npu oTnycke?

13. B 4eM CYLUHOCTb SABMIEHNS OTMYCKHOM XPYyNKOCTW?

14. Kak MOXXHO YCTPaHUTb OTNYCKHYH XPYNKOCTb BTOPOro poa?

15. MpuBeguTe onpeseneHns 0CHOBHbIX MPOLLECCOB TEPMUYECKOW 06paboTKM: OTXKUra, HopMainza-
LMW 1 3aKaJIKW.

16. Kakune BaM 13BECTHbI Pa3HOBUAHOCTM MPOLLecca OTXUra 1 A1 Yero OHN NPUMEHATCA?

17. KakoBa npupoga ha3oBbIX ¥ TEPMUYECKMNX HANPSHKEHWIA?

18. Kakue BaM N3BECTHbI Pa3HOBUAHOCTW 3aKa/IKM N B KaKUX C/Iy4asxX OHU NPUMEHATCA?

19. Kakue Bugbl ¥ NpUynHbI bpaka npu 3akanke?

20. Kakune BaM 13BECTHbI PYMMbl OX/TAXKAAMOLMX CPef U KaKOBbl MX 0CO6EHHOCTIN?

21. OT Yero 3aBUCUT MPOKa/IMBAEMOCTb CTa/IN U B YeM ee TEXHO/IOTMYECKoe 3HaveHne?
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22. Kakve BaM M3BECTHbI TEXHONOIMMYECKME NPUEMbl YMEHbLUEHUS AehopMaLn npyu TEPMUYECKON
06paboTke?

23. [1nd 4ero n Kak NpoBoAnTCS 06paboTKa X0/1040M?

24. Kak M3MeHSI0TCA CKOPOCTb 1 TemrnepaTypa Harpesa U3genuii U3 nerMpoBaHHON CTaam Nno cpas-
HEHWIO C YTINIepOANCTON?

25. B 4eMm CyLHOCTb 1 0COGEHHOCTU TEPMOMEXaHNYECKOW 06paboTKN?

26. Kak BnmsieT NoBepXHOCTHasA 3aKaslKa Ha 3KCMJTyTalMOHHbIe XapaKTePUCTUKN N3AEeNnin?

27. Kak perynupyetcs rnybuHa 3akaieHHOro /o npy 06paboTke TOKaMK1 BbICOKOW YacCTOTbI?

28. KakoBa CYLHOCTb W HasHayeHwWe AuarpaMM AONYCTUMbIX U MPeVMYLLECTBEHHbIX PEXMMOB
Harpesa Nnogj, 3aKa/Ky TOKamy BbICOKOI YacTOTbI?

29. KakoBbl NpenmyLLecTBa NOBEPXHOCTHON MHAYKLNOHHOW 3aKanku?

30. XMMun3M npotiecca asoTUpPoBaHuA.

31. XvMun3M npotecca LeMeHTaunmn.

32. Ha3HayeHWe 1 pexxmm TepMUYEeCKoin 06paboTKM Moc/e LeMeHTaLuu.

33. UeM OTMHaOTCA PeXXUMbI LLIeMEHTAL MK NIErMPOBaHHON CTa/In U YT1epoLNCTON?

34. KakoBbl CBOMCTBA LLeMEHTUPOBAHHBIX 1 a30TUPOBaHHbLIX U3AENNIA?

35. 1na Kaknx Lenei n Kak npon3BoanTCS HUTPOLEMEHTaLmMs?

Pa3gen 3 TexHoM0rvsa KOHCTPYKLUMOHHBIX MaTepuasnios

Tema 3.1 JlnTeitHoe NPoOVM3BOACTBO

1. B yeM 3aK/104aeTCA CYLHOCTb IMTEMHOr0 MPOU3BOACTBA, U KAKOBO €ro 3HaYeHne?

2. Kakumu cBoicTBaMu [O/MKHbI 06/1a4aTh MeTa/ibl U CNaBbl, NPUMEHsSEMble A48 NPOM3BOACTBA
OT/IMBOK?

3. 13 Kaknx mMaTepnanoB U3roTaBMBatoT INTENHbIE (DOPMbI?

4. V13 Kakmnx onepawmin CoCTOMT NPOn3BOACTBO OT/INBOK?

5. Kak ycTpoeHa BarpaHka?

6. Mepeuncnute BO3MOXHbIe AeeKTbl OT/IMBOK, 0OBACHUTE NPUYMHBI BOSHUKHOBEHNSA [e(EKTOB U
CMocobbl NX NpeaynpeXKaeHns n NcnpaseHns.

7. PacckaxkuTe 0 NMPOM3BOACTBE OT/IMBOK B MET//IMYECKMX (POPMAX.

8. KakoBbl NpenmyLLecTsa 3Toro crnocoba?

9. UTo Takoe LeHTpobexkHoe NnTbe? [N1s Kaknx Cnoco60B NPUMEHSAIOT AaHHbIN cnoco6?

10. YUTto Takoe npeunsnoHHoe nnTbe? Kak 1 Ans Kakux Leneii ero BbIMnoAHAKT?

11. PacckaxuTe 0 NONYyYEHUN OT/IMBOK C MOMOLLbHO 060/104KOBbIX (hOPM.

12. B 4yem 3aKnoyaeTca NPUHLUMN MOMYYEHUA INTbA MO BbiNNasBngeMbiM MogensaM? Kak aToT npo-
Liecc BbINONHAETCA?

Tema 3.2 O6paboTKa MeTaI/I0B AaB/IEHNEM

1. CywHOCTb 1 BUAbl 06paboTKN METaNN0B AaBNEHNEM.

2. B yem paznuuve mMexxay ynpyrow n nnactTuyeckon gegopmaymeii?

3. Kak 13meHsATCS CTPYKTYpa M CBOIMCTBA METa/IIOB B pe3y/ibTaTe X0M04HON 06paboTKN AaB/eHu-
em?

4. OT Kakmx (haKTOpOB 3aBUCUT CKOPOCTb Harpesa MeTasia nog 06paboTKy AaBneHnem?

5. Kakune neuv n anekTpoHarpeBaTe/ibHble YCTPONCTBA NPUMEHAKOTCA NPU ropsyein 06paboTke Aas-
NeHnem?

6. B ueM 3akn0YaeTCA CyLHOCTL NpoLecca NpokaTa MeTasina?

7. HasHayeHune 1 B1UAbI NPOKATHbIX BaJIKOB.

8. o KakvM Npu3HaKkaM 1 Kak KnacCuuuupyoTcs NPoKaTHbIE CTaHbI?

9. UTo OTHOCKTCA K NPOAYKLUNN NPOKATHOIrO NPON3BOACTBA?

10. YTo Takoe BOMOYEHME, KaK OHO BbIMOHAETCA?

11. YTo Ha3bIBaeTCA NpeccoBaHMEM N KaKMMU METOLAMWN OHO OCYLLECTBNAETCA?

12. Kakue CyLLeCcTBYHOT KOBOYHbIE OrnepaLlymm U B YemM UX CYLLHOCTbL?

13. UT0 HasbIiBaeTCA LWTAMMOBKOM? Ha Kakune BUAbl OHa NoApas3fenseTcs?

14. B yem npenmyLLecTBa 06bEMHON LUTAMNOBKM? MoYeMy OHa He HaxXO4MT NPUMEHeHWe B eANHNY-
HOM NPOM3BOACTBE?
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15. Kakue CyLLEeCTBYHOT onepauum X0N04HOM WTaMNoBKM? B 4eM 1X CYLHOCTb U Ha3HaYeHne?
16. Yem oTnMyaeTcs paboTa MosioTa OT npecca?
Tema 3.3 CBapoyHOe NPon3BOACTBO
. Kakoe 3HayeHne nMeeT cBapKa B TEXHUKe?
. YTO NnoHMMaeTCs Noj CBapHbIM COeMHEHEM W MOJ CBAPHbIM LLIBOM?
Mo KaKMM OCHOBHbIM NpK3HaKaM CBapKa Knaccupumumnpyetca?
. Uto npepfcrasnseT cobol anekTpuyeckas gyra?
. Kakune NCTOYHUKN TOKa NPUMEHAIOTCS NP AyroBoi cBapke?
. Kakvie anekTpojbl NpUMEHSOTCA Npu AyroBoii CBapke v Ans Yyero?
. Kak BbIOGMpatoT pexxum pyyHOW [yroBoi CBapKu?
. B 4em cyLHOCTb NpoLecca aBTOMaTUYECKOW CBAPKM MOf, (pItoCcoM?
. Kakue npouecchl MPOTeKatoT Npu 31eKTPOLLIaKOBOW CBapKe?
10. B 4yeM cywyHOCTb npovecca, 4OCTOMHCTBA U 061aCTb MPUMEHEHMS OCHOBHBIX CMOCO60B Ayr0BOi
CBapKW B cpeje 3alMTHbIX rasos?
11. Ha Kakom NpuHLMNe 0CHOBaHa KOHTaKTHas 3/1eKTpoCcBapKa?
12. B yeMm CyLLHOCTb npouecca 1 BULO0B CTbIKOBOWN CBAPKN?
13. B uem paznunumne Mexkay ponnKoBOWM 1 TOUEUYHO CBapPKOIA?
14. Kakue roproyve rasbl NPUMEHSOTCA A/15 Fa30BOW CBapKM U UX HasHaueHne?
15. Kakue 6bIBatOT BU/bI aLeTUNEHOKNUCIOPOLHOIO NiaMeHn?
16. Kakoe 060py/f0BaH1e NPUMEHSETCS NPU ra3oBoi CBapKe?
17. Kakue CcyLLecTBYOT CNocobbl CBAPKM CEPOro vyryHa?
18. OC06EHHOCTM CBaPKWM LiBETHbIX METa/1/10B.
19. Kakue CcyLLeCcTBYOT HOBblE METO/bI CBAPKN?
20. Kakue 6bIBatOT e(heKTbl CBAPHbIX COEAMHEHUIA U COCOOLI KOHTPONSA KayecTBa CBapKu?
Tema 3.4 O6paboTKa MeTaI/I0B pe3aHueM
1. B uem cyuHOCTb 06pabOoTKM MeTaN/I0B pe3aHnemM?
2. Kaknmu criocobamyt MOXHO M3 3aroTOBKU MOMYUUTb HY>KHYIO feTab?
3. CoyeTaHuMe KaKnx BMKEHWIA 06ecneumBaeT OCYLLECTB/IEHME MpoLecca pe3aHns?

5.2 ['lepeyeHb AeNnoBbIX 1 POEBbLIX UTP
1) 1 Tema (npob6nema) AuarpaMma COCTOSHUS «XKENe30-LeMEHTUT»

2 KoHuenumsa vrpbl Kaxablid CTyAeHT MonyvaeT KapTouky C uudpamu, yKasbiBatoLmMmy npo-
LleHTHOe cofepxkaHue yrnepoga. Hanpumep: 0,1%; 0,2%; 0,7% ....... 4,8%. Nanee CTyfeHTam npeanara-
eTCs 3apucoBaTh Ha NaMsiTb AnMarpaMmy COCTOSIHUS «Kene30 — LEMEHTUT (Kapoua >kenesa)», HaHecTn Ha
Hee Cnuas, COOTBETCTBYHOLLMIA COAEPKAHMIO YTNiepoa U MOCTPOUTL KPUBYHD OX/T&XAEHWS 3TOro crijiaBa
C NpYMeHeHneM npasuna as. Onucartb BCe MPOMCXOAALLME C JaHHBIM CM/1aBOM NpeBpaLLeHus.

3aTeM CTYAeHTbl CAMOCTOATE/IbHO [JeNATCA Ha KOMaHAbl: [L03BTEKTOWHbIe CTa/n, 3a3BTEKTOM /-
Hble CTan, [OIBTEKTUYECKUE YYTYHbI, 3a3BTEKTUYECKME YYTYHbl. B KaX40 KOMaHe Ha3HauaeTcs JKC-
nepT, B 334a4yM KOTOPOro BXOAMT MPOBepUTb 3afaHue, BbINOJIHEHHOE CTyAeHTaMu U OLEHUTL Eero.
OueHKy 3KcnepTam BbICTaBNseT npenogasartesib. B 370 BpeMs OCTaBLUMECH YNeHbl KOMaHAbl nonyyatoTt
3a/laHu1e onucaTb ¥ NPOUNIKCTPUPOBATL NMpeBpaLleHNns:

- B [JO9BTEKTOUHON CTa/I1 NPY Harpese;

- B 323BTEKTOMAHON CTa/Iv NPU Harpese;

- B JO9BTEKTOUAHOW CTa/IM MPU MeL/IEHHOM OX/TXKAEHUN;
- B 323BTEKTOMAHOW CTa/I NPU MeA/IEHHOM OX/TXKAEHUN.

Kaxagoli komaHge BblgaeTtca opmat Al, mapkepbl 1 30 MUHYT BPEMEHU, NOCAE Yero 3acnyLiun-
BalOTCS OTBETbI K&XA0M KOMaHAbI.
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3 Oxunpaembinn (e) pesynbTat (bl) MoHMMaHWE NpeBpaLLeHniA, MPOUCXOAALLMX B CTansax n be-
NbIX YyryHax B paBHOBECHOM COCTOSIHUM. Pa3BuTUNe NpPe3eHTaLNOHHbIX CMOCOOHOCTEA. Y MeHne paboTaTb
B KOMaHze.

2) 1 Tema (npobnema) Teopus TEPMUYECKOW 06paboTKm

2 KoHuenumsa vrpbl

M3yumB guarpammy M30TEPMUYECKOrO MpeBpalleHns NepeoxaXAeHHOro ayCcTeHuTa CTYAeHThI
LenarTca Ha TPy KOMaHAb!.

Kaxkgoli komaHze HeoOX0AMMO, UCMONb3Ys Pas/INYHble MPUEMbIl: CPaBHEHUSA, aHaNoruu, annero-
pUM 1 T.4. B HETPAAMLMOHHON (opme pacckasaTb O NepPIMTHOM, MapTEHCUTHOM U GEMHUTHOM NpeBpa-
LLLEHMSAX.

3 Oxunpaembin (e) pesynbTtaT (bl) NOHUMaHWe NpeBpaLLeHNiA, MPOUCXOAALMX MPU N30TEPMU-
YECKOM pacrnafe nepeoxNaXAeHHOro aycteHuUTa. PasBuTue npeseHTauMOHHBLIX CNOCOOHOCTER. YMeHune
paboTaTb B KOMaHze.

3) 1 Tema (npo6nema) KoOHTPONb KayecTBa U3AeNniA Noce TepMUYECKO 06paboTKuM

2 KoHuenuus urpbl CTyieHTbl NMonyYatoT GoTorpagmio AeeKTHON MUKPOCTPYKTYpPbl paspe-
3aHHY0 MPOM3BOMBHO Ha [Be YacTW. X 3agaya HaiiTK BTOPYH NOMoBuHY hoTorpadum 1 06pa3oBaThb
MUHU-KOMaH[bl U3 IBYX Ye/I0BeK.

Kaxgas KoMaHAa Ao/mkHa onpefenuTb Bug AeeKTHOW CTPYKTYpbl M NPeAnoXnTb NyTb ee Uc-
npaeneHus. Mpn 3TOM NoAPOGHO ONKUCATb MPOLLECChI, NPOUCXOASLLME C METI/IOM MPU UCTIPaB/IEHNUM
[aHHOro fedeKTa.

3 Oxunpaemblii () pesynbtaT (bl) MNprobpeTeHne NPaKTUYECKMX HABbIKOB MO OMNPeLeNieHunHo
BMAOB Ae(heKTOB Noc/e TeEPMMUYECKOM 06paboTKW. Pa3BnTUe Npe3eHTaLMOHHbIX COCOBGHOCTEN. YMeHNe
paboTaTb B KOMaHze.

4) 1 Tema (Nnpo6nema) TexHONOrns TEPMUYECKOI 06pabOoTKM

2 KoHuenums vrpbl CTyaeHTbl AeNATCs Ha ABe KOMaHAbl. B Kax[ol M3 KoMaHj Ha3HadaeTcs
TEXHO/ON, Haya/lbHNK TEPMUYECKOr0o y4yacTKa, MacTep M TepMuCTbl. [penogasatesib BblAaeT CMEHHOe
3afjaHne Ha TepMMYeCKyro 06paboTKy AeTaneid. Mpy 3ToM He06XO0AMMO pacnpeaenvTb U BbINOMHUTD 3a-
[laHue No TepPMUYECKO 06PabOTKe NPEAIOXKEHHbIX AeTane.

3 Ponu:

- TEXHO/OT;

- HaYa/IbHUK TEPMUYECKOr0 Y4acTKa;
- MacTep;

- TEPMUCTBI.

4 Oxupgaemblii (e) pesynbTat (bl) MprobpeTeHne NPaKTUYECKMX HaBbIKOB MO Ha3HAYeHUHO U
NPOBeSEHNI0 TEPMUYECKO 06paboTKK. MNpumepuTb Ha ce6s MPON3BOACTBEHHbIE «PON». YMeHMe pabo-
TaTb B KOMaHze.
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