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]_[e.ﬂb OCBOCHMA TUCHMIIVIMHBI. 1aTh CTYACHTAaM 3HAHUS O CTPOCHHUHM, (PU3UYECKUX, MEXaHU-
YECKUX U TEXHOJIOTMYECKHX CBOMCTBAaX METAJUIOB M CIUIABOB HEOOXOAMMBIC JUIsl TPAaBUIIBHOTO BBIOOpA
MaTepuaia, METOAA €ro ypOUYHEHUS U CHWKEHUS METaNIOEMKOCTH WM3ZENUs NPU OJHOBPEMEHHOM J0-
CTH)KCHHUH Han0oJIee BBICOKOW TEXHUKO-YKOHOMUYECKOH 2(P(HEKTUBHOCTH.

3aauy U3y4eHUs JUCLUIUINHBIL:

- U3y4YUTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYpPBl MaT€pHajoOB, CTPOCHUE U CBOMCTB MaTepH-
aJloB;

- CHOCOOBI TIOBBIIICHHUSI KOMIUIEKCA CBOMCTB MyTEM TEPMHUYECKOM M XUMHKO-TEPMUYECKOH 0Opa-
00TKOM.

Jucuumuiaa u3y4aercsi B COOTBETCTBUU C MPO(GECCHOHATBHBIMU CTaHAAPTAMHU:

- 24.083 CnenuaiucT-TerIo HEPreTUK aTOMHOM CTaHIIUU;

- 24.009 Cnenmanuct 1Mo ynpasieHHIO MPOEKTaMHU U MPOrpaMMaMu B 00JIaCTH MTPOU3BOICTBA JICK-
TPOSHEPTUU aTOMHBIMU 3JIEKTPOCTAHIIUSIMH.

Mecto rucunmiuabl B ctpykrype OOII BO

JIMCUMITIMHA ONHUpAaeTCs Ha COJACpKaHHE CICAYIOIIUX Y4YeOHBIX JAMCUUIUIMH: (U3UKa |
HEOpraHUYeCKasi XUMHUSI.

[Ipu ocBOGHHMHU JaHHOM TUCHHUIUIMHBI CTYJICHT CMOXET YaCTUYHO MPOJAEMOHCTPHPOBATH TPYIOBBIC
GyHKIMY:

- A/01.6 TexHuueckass NOJJIEPKKA HKCIUTyaTallid OOOpPYIOBAaHHUS, TEXHOJOTHYECKUX CHCTEM,
TpyOompoBoa0B ropsueii Boabl u napa (I1C 24.083);

-A/02.6 ~ AHamu3  TEXHHYECKOTO  COCTOSHHUS  TEIUIOMEXaHHMYECKOro  000OpyaOBaHHMA,
TEXHOJIOTHYECKUX cucTeM u TpydornpoBoioB (I1C 24.083);

- A/02.6 Opranuzanus pa0boT 1o HanpapieHuo aestensHoctd npoekra (I1C 24.009).

Kommnerenuun o0yuarwierocsi, gopmupyemMbie B pe3yjbTaTe 0CBOCHUS IMCIH-

IJINHBbI
B nporecce ocBoeHMS TaHHOW TUCHUIIIMHEI Y CTYAeHTa (OPMHUPYIOTCS CIAEAYIONINE KOMITETCHITUH:

YHUBEPCAIbHBIC
Konx xomnie- | HamMeHOBaHME KOMIIETEH-
WHanKaTophl JOCTHKEHUS] KOMIIETEHIIUU
TEHIIUU 0207
YK-1 Cnocoben  ocymectBisTh | 3-YK-1 3naTh: MeToauku coopa u o0paboTku uHpopma-

MOMCK, KpUTHUECKUM aHaJIN3 | IIUH; aKTyalbHbIE POCCUIICKUE U 3apyOeHbIe HICTOUYHUKU
U CcuHTEe3 HH(popMaluy, | nHpopMaluu B chepe npodheccuoHaTbHOMN 1eATeNbHOCTH;

MIPUMEHSATH CHCTEMHBIN | METOJT CHCTEMHOI'0 aHaJIHn3a.

noaxon mns pemeHust mo-| Y-YK-1 YMers: npuMeHsTh METOIMKH TIOMCKA, cOopa 1

CTaBJICHHBIX 3a/1a4. 00paboTku MH(GOPMALIUN; OCYIIECTBISATH KPUTHUECKHIMA
aHAJIN3 U CUHTE3 HH(POPMAIINH, TIOTYYEHHON U3 Pa3HBIX
HCTOYHUKOB.

B-VYK-1 Bmaners: meTonamu moucka, coopa u o0paboTKH,
KpI/ITI/I'-IeCKOFO aHaJIn3a U CUHTE3a I/IH(i)OpMaHI/II/I; METOAU-
KOI71 CUCTECMHOTI'O IToaxoa a IJIsa peH_IeHI/IH ITIOCTABJICHHBIX
3aad4.

npodeccuoHalbHbIe
3amauu nipodec-
cuoHaJIbHOM ne- | OOBexT mwin 001acThb Konx u HaumenoBanue NHauKatopel 1OCTHXKEHUS KOM-

SATEIBHOCTH 3HAHUS KOMIICTCHITIH TIETCHIIUT
(GILA)
Co6op u ananmu3 | TermoBeie u atomHbie | [IK -1 CrocoGen yuact- | 3-T11K-1 3HaTh:
WHPOPMAIIMOH- | DIIEKTPUYECKHE CTAaH- | BOBaTh B COOpE M aHa- | IOKYMEHTBI M CTaHIAPThI Opra-

HBIX UCXOJHBIX | LIMM, PEAKTOPHI U Ma- | JIM3€ UCXOAHBIX JaHHBIX | HU3AllUU B 0OO0JIACTH MPOEKTHOM
JAHHBIX JUIS pOreHEepaTopbl aTOM- | JJI1 IPOEKTUPOBAHUS JesITeIbHOCTH; TPUHIMIBI pabo-




MPOCKTUPOBAHUA

HBIX DJIEKTPOCTaHLINM,
a TaKKe Jpyroe Ter-
JIOMEXaHHYeCKOoe 000-
pPYyJIOBaHHE COTIACHO
npodeccrnoHanbHON
JeSTeIbHOCTH; HOpMa-
THUBHO-TEXHUYECKAS
JOKYMEHTAIIVS U CU-
CTEMBI CTaHIapTH3a-
LIMH; CUCTEMBI THa-
THOCTHKHU U aBTOMAaTH-
3HUPOBAHHOTO yIIPaB-
JICHHSI TEXHOJIOTHYE-
CKHMHU TIPOLIeCCaMu B

HEPTrOOOBEKTOB U UX
3JIEMEHTOB B COOTBET-
CTBHUH C HOPMATUBHOMN
JOKYMEHTAaIMen

TBHI AKCIUTYaTHPYEeMOTO 000pYH0-
BaHUs, TPyOOIPOBOJOB U TEXHO-
JOTMYECKUX CUCTEM TYpOHMHHOTO
OTHCTICHHS

V-IIK-1 Ymersb: paboraTh ¢ HH-
(OpMaIOHHBIM TIPOCTPAHCTBOM
Ha cepBepe (BeO-cepBepe) opra-
HU3AIUK 71 XpaHeHus, oOMeHa
U COBMECTHOTO HCIIOJIb30BaHUS
UH(OPMALIUY TIO TIPOEKTY
B-IIK-1 Bnagers:

METOAMKAMH COCTaBIICHHUS J10-
KyMEHTAIlM{ C OINHCAaHHEM O0b-
eMa paboT 1O HaNpaBJICHUIO

TEIUIOIHEPTETHKE MPOCKTa; METOJaMH KOHTPOJIS
KITFOUEBBIX TMOKazarenedt s dek-
THUBHOCTHU u KadecTBa 1o

HAITPaBJICHUIO ITPOCKTA

3apaum BOCIIUTAHMSA, pCaAJIU3yEMbIC B paMKaX O0CBOCHUA JUCIUIIIINHBI
B nponecce ocBoeHMS TaHHOW JUCHHUIUIMHBI PEATM3YIOTCS CIEAYIOIINE 3a1a491 BOCIIUTAHHUS:

Hanpasnenue/ | Coznanme yciosuii, | Mcnoan3oBanne BocnuTa-| BoBieuenne B pasHo-

eJH o0ecrne4nBalOIINX TeJILHOI0 NOTEHIHAJIA | IVIAHOBYI0O  BHey4eOHYI0
Y4eOHBIX 1M CUMILIMH AeITeJIbHOCTh

IIpogeccuo- - (popmupoBanue Hcnonws3oBanue Bocnura- 1.Opranuzanust Hay4Ho-

HaJbHOE U TPY-
J10BO€ BOCIIMTA-
HHe

KYJbTYpbI HCCIIEIOBA-
TEJIbCKOW U MHKEHEP-
HOM NeSITeTbHOCTH

(B16)

TEJBHOI0 NOTEHLIMaa JUC-
LUIUIMH NPOPECCUOHANTBHO-
ro MOy i popmMupoBa-
HUST HH)KEHEPHOTO MBIIIIIe-
HUS ¥ UH)XCHEPHOH KYIbTY-
PBI 3a CUET NMPAKTUYECKUX
CTYACHUYECKUX HCCIIe10Ba-
HUW COBPEMEHHBIX IPOU3-
BOJICTBEHHBIX CHCTEM; TIPO-
€KTHOM JIeATEIIbHOCTH CTY-
JICHTOB IO pa3paboTKe U OIl-
TUMH3AIAHA TEXHOJIOTHYE-
CKHX CHCTEM, CBSI3aHHOM C
pelIeHreM pearbHbIX TPo-
W3BOJICTBEHHBIX 3a]1a4; MPO-
XOXKJICHUS Yepe3 pa3Ho00-
pa3HbIe UTPOBBIC, TBOPUE-
ckue, pecTuBaIbHbBIE POp-
MBI, TpeOyrollre aHanu3a
CJI0’KHOTO 00BEKTAa, ITOCTa-
HOBKHM OTHOCHUTEIFHO HETO
npeoOpazoBaTeNbHbBIX 3a71a4
U1 X ONTUMAJIBHOTO pe-
LICHUS.

MPaKTUYECKUX KOH(pEPEH-
LIU{A U BCTpPEY C BEAYIIMMHU
CHelHaTuCTaMH Npeanpu-
ATHIM rOpoJia U BETEpaHAMHU
aTOMHOM OTpPAacCIIH.

2. Opranu3anusi 1 npose-
JICHHUE MPEIMETHBIX OJIUM-
MUaj 1 y4acTHe B KOHKYp-
cax nmpohecCuoHaIBLHOTO
MacTepCTBa.

3.VyacTne B eKeroHbIX
aKLHUAX CTYAEHUYECKUX
CTPOMUTENBHBIX OTPSIOB

CTpykTypa u coaep:KkaHue Y4eOHOUM TUCHMILIMHBI
JluctmuiiHa y 3a04HOM (POpMBI 00YYEHHUS TPEIoAaeTCs CTYACHTaM B 4 ceMecTpe, o0Iasi TpyI0eMKOCTh
IUCIHIUIMHBI cOCTaBlIgeT 3 3aueTHbIe enuHuIbl, 108 ak. yacos.
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1 2 3 4 5 6 7 8 9 10
Bxo/1HOM KOHTPOJIb BK
1 Beenenune. Copnepxxanue kypca.| 15 1 2 2 10
Ilepeuens nutepatypsl. CTpoeHue
U CBOWCTBA YHUCTBIX METAJUIOB.
@a3bl U CTPYKTypa B METajuIM4e-
1 ckux crutaBax. [lonsTue o dasze u
CTPYKTYpE. 25
2 IToctpoeHre W Ha3HadeHue gua-| 11 1 - - 10 | KJI1
IpaMM COCTOSIHUS CILIIABOB.
3 XKeneso u crnaBsl Ha ero ocHose. | 11 1 - - 10
Kommonentsl u (a3el B cucreme
KEIIE30-yTIIePO.
4 [Tnactuueckas nedpopmanus, pe-| 10 - - - 10
KpUCTAJTU3AlUA U MEXaHHUYECKHe
CBOMCTBa METAJIJIOB U CIIJIABOB.
5 OO6mue moyiokeHus1 TepMudeckon | 13 1 2 - 10
0o0paboTku ctanu. OCHOBHBIE BHU-
JIbl TEPMUYECKOHN 00pabOTKH.
6 XuMmHKo-Tepmuueckass obpaborka| 11 1 - - 10
2 cTamu. YCIoBUA HEOOXOIUMbIE
JUIS TIPOTEKAHMsSI MpoIlecca XUMHU-
KO-TepMHUYECKOH 00PabOTKH. KJI2
7 Bnusaue nerupyromux snemMentos | 11 1 - 10

Ha CTPYKTYpy, THpOLECCH Ipe-
BpallleHUsT M TEXHOJIOTUIO TepMHU-
4ecKoil 00pabOTKH CTaIH.

8 TpeboBanusi, mnpeabsBiasiemble k| 15 - - 4 11 25
KOHCTPYKLMOHHBIM M WHCTPYMEH-
TalbHBIM CTalsIM. BrusiHue neru-
PYIOIIMUX 3JIEMEHTOB Ha CTPYKTYpPY
U MEXaHMYECKHe CBOMCTRA.

9 TpeboBanus, mnpeawsBiasiemble k| 11 - - - 11
[[BETHHIM MeTaJUlaM M CILIaBaM.
BnusiHue nerupyromux 3JeMeHTOB
Ha CTPYKTYpPY M MEXaHHUYECKHe

CBOMCTBA.
CoOecenoBanue 1o KOHTPOJIbHOI padoTe KP
Bujx npomexyToyHO#M aTTecTaluA 108 6 4 6 92 £ 50

* - COKpalIeHHOe HaUMEHOBaHHE (POPMBI KOHTPOJIS
** - cyMMa MakCHUMaJIbHBIX 0a/UTOB JObKHA OBITH paBHa 100 3a cemecTp, BKIIOYAst 3a4€T U (MJIH ) SK3aMeH
CoxkpalieHHOe HaUMEHOBaHKE (HOPM TEKYIEro KOHTPOJIS U aTTECTalluK Pa3/IeNoB:

O0o3HaueHue IMosHoe HAaUMEHOBaHHUE

KJI KonnokBuym




] DK3aMeH

BK BxoH0i1 KOHTpOIB

CoaepxaHue JJEKIIMOHHOI0 Kypca

Tema nexkuumn. BOI[pOCLI, OTpaﬁaTLIBaeMbIe Ha JCKIHH

Bcero
YacoB

YuyedHO-
MeTOoAuYecKoe
o0ecmeueHue

1

3

Beenenne. OCHOBBI MaTEpUANIOBEICHUS U COJEPKAHHUE Kypca.

[lepeuens nurepatypbl. CTpOEHUE U CBOMCTBA YMCTHIX METaJIOB. MeTasuib
U IIEPUOJUYECKAst CUCTEMA IEMEHTOB. ATOMHO-KPUCTAJUIMYECKOE CTPOEH
Hue MeTauioB. OCHOBHBIE THUIIBI KPUCTANIMYECKUX pemieToK. OCHOBHBIG
XapPAKTEPUCTUKH KPUCTALIIMYECKUX PELIETOK. BUAbl HECOBEPIIEHCTB KPHH
CTAJUTMYECKOI'0 CTPOEHUSI METAIJIOB, MOJIUMOPPU3M aHM30TponHus. Makpo+

1 MUKPOCTPYKTYpA.

[1-7]

Da3bl U CTPYKTYPA B METANIMYECKHX CIJIABAX.
[Tonsatue o ¢asze u cTpykrype. TBepable pacTBOPHI 3aMEIICHUS U BHEApPEH
Hus. XUMUYecKkue coeauHeHus. Mexannueckue cmecu. CTpyKTypa Cruiad
BoB. J/I[narpammel azoBoro paBHoBecus. [IpaBmiio ¢a3. [IpaBuiio oTpe3kos.

[1-7]

IL1acTuyeckas negopmManus.
dusnueckas CynHOCTh TUIACTHYECKON J1eopMaliy, pEKPUCTALIH3AIMS Y
MEXaHUYECKHE CBOMCTBA METAJUIOB M CIUIABOB. YTPYras W IUIACTHYECKas
nedopmarusi. CTpoeHHe IUIaCTUYECKH Ae()OPMUPOBAHHBIX METAIIOB Y
CILJIABOB.

[1-7]

(OCHOBHBIE THIIBI IHATPAMM COCTOSIHHMS CIVIABOB.
[locTpoeHHe M Ha3HAYeHUE AUArpaMM COCTOSIHUS CILIAaBOB. JlnarpaMmbl
CIUIaBOB OOpa3yIOUIMX HEOrPAaHUYEHHBIE TBEPJbIE PAaCTBOPHI, OTPaHUYEHH
HBIE TBEpABIE PACTBOPHI. JlnarpaMMbl COCTOSHMS CIUIABOB, KOMIIOHEHTH
KOTOPBIX UMEIOT NOJUMOpP(HBIE IPEBPALLICHUSI.

[1-7]

/KeJie30 U criaBbI Ha €ro OCHOBe.
KoMmoHeHTsl U (a3bl B CUCTEME KeIe30-yriaepoa: GeppuT, ayCTEeHUT, L€
MEHTHUT, Xujkas (aza. MexaHn4ecKkue CMeCH: TEPIIUT, JeACOYPHUT: IBTEKH
THUKa, SBTeKTOM1. KpucTamiusaius CriaBoB kejne30-11eMeHTUT. Pa3oBbie U
CTPYKTYpHBIC U3BMEHEHUS B CIIJIAaBaX JKEJIE30-1[EMEHTHUT.

[1-7]

OO0uIue MoJIO:KEeHUsI TEPMUYECKOH 00padoTKM CTAJIM.

OcHOBHBIE BUJIBI TEPMHUYECKOW 00paboTku. Teopus TepMuueckoin 06padoT-
ku crtan. dazoBeie peBpaleHust B crijlaBax jkeiesa. [IpeBpamenue dep+
[PUTHO-KapOMIHOM CTPYKTYphl B ayCTEHUT NpHU Harpese. Jluarpamma u3o-
TEPMUYECKOTO pacriaja ayCTCHHTA.

[1-7]

XHMMHKO-TepMHUYecKas 00padoTKa cTaju.

YcnoBus HeoOXOoauMbIe ISl MPOTEKAaHUs MPOIecca XUMUKO-TEPMHUECKON
00paboTku. lleMeHTanMsi CTANBHBIX M3JCIHI: HA3HAYCHHE, CIIOCOOBI, pe-
kUMbl Tepmudeckast 00paboTKa 1mocie meMeHTaIU .

[1-7]

Jlermpyomme cTajau U CIJIABbI.

BnusiHue nerupyomux 3JeMeHTOB Ha CTPYKTYpPY, POLIECCHl TPEBPAILECHUS

1 TEXHOJIOTHIO TepMudeckoi o0pabotku cranu. [Ipuunnel BBeaeHus. OO0
a30BaHUE M NIPEBPAILCHUE ayCTCHUTA B JICTHPOBAHHOW CTaJIH.

[1-7]

KoHcTpyKIMOHHBIE CTAJIN U CILIABDI.

TpeboBanus, npeabsBIsieMble K KOHCTPYKIIMOHHBIM CTalisiM. Bnusinue e
CUPYIOIIUX AJIEMEHTOB Ha CTPYKTYpPY M MeXaHWYecKue cBoicTBa. BrIOop
MapKu CTally JJIsl U3JEIUNA ONPEeIEeHHOTO Ha3HAUYeHUsl B 3aBUCUMOCTH OT
YCIIOBHIl HATPY>KEHHUS U CEUEHUSI.

[1-7]




IlepeyeHb NPaKTHYECKUX 3aHATHI

Bcero YueOHo-
4acos MeToaHuYe-
Tema s1abopaTopHoro 3ansaTusi. Bonpocsl, orpadaTbiBaemMbie Ha J1a00- CKoe
PATOPHOM 3aHATHHU
obecrneve-
HHe
1 2 3
N3yuyenne 3aBMCUMOCTH MEKAY CTPYKTYPOH H 2 11
CBOIICTBAMM YYyTI'YHA.
W3ydeHne cTpyKTypbl pa3HbIX BHIOB UyT'YHOB U YCTaHOBJIEHHE B3aUMOCBS-
3U MEXKJ1y MUKPOCTPYKTYPOM M CBOMCTBaMU.
MapkupoBKka 3JIeKTPOTEXHHYECKHX M KOHCTPYKHHMOHHBIX MaTepHa- 4
JoB. [IpumeHeHne cTyaeHTaMu 3HaHUM, NOJYyYEHHBIX IPU U3yYEHUU TEO- 13
pPETHYECKON 4acTu Kypca, K MPaKTUYECKOMY PEILIEHUIO 33]1a4 10 03HAKOM-
JICHUIO C MPUHATON OTEUeCTBEHHOU Kiaccudukanuel u 0003HaYCHUSIMU
METaJIJIOB, CIUIaBOB, MPOBOJOB, KalOeiaell M HayuuTbCs paclIMPpOBBIBATH
5T 0003HAYCHMUSI.
IlepeyeHb 1a00PaATOPHBIX 3aAHATHH
Bcero YueOHo-
Tema s1a6opaTopHoro 3anaTus. Bonpocsl, orpadarbiBaemble Ha J1a00- 4acos MeToaHuYe-
PATOPHOM 3aHATHHU cKoe obec-
nevyeHue
1 2 3
MeTaniorpapuuecknii MeTO UCCIACA0OBAHUS METAJIJIOB U CIJIABOB. 3)
MukpoaHnanus, onpezesieHue CTPYKTYpbl METaUIOB C MOMOIIbI0 MHKpPO- 9
cKona
3amaHus 11 CaMOCTOSITEJIbHOM Pa0O0ThI CTYJI€HTOB
Bonpocsl 111 caMOCTOATEIbHOT0 N3y4YeHHs (3a1aHUs) Bcero Y4ebHo-
4acos MeTOAHYEeCKOoe
obecrneyenne
1 2 3
ITpouecc kpucrannuzanuu. [InaBnenne meramioB. MexaHu3M KpH- 10 [1-7]
craymm3anuu. JlenaputHas crpykrypa. IIponeccsl 3apoxaeHus u
pocTa KpUCTalIoB. BiausHue npuMecell 1 HECOBEPILEHCTB Ha IpoO-
nece Kpucraumszanuo. MoaudunupoBanue. CTpoeHue MeTauinye-
CKOT'O CJIUTKA.
JlmarpaMmbl COCTOSTHUSI CIUTABOB OOPa3yIOMINX XUMUYECKHE COETH- 10 [1-7]
HeHus. [Iponecchl nportekaromue npu Kpucramumsanuu. Kputude-
CKHE€ TOYKH AMarpaMM cocTosHus. JInnus nuksuayc, conuayc. Ilpe-
JIeJIbHAs PAaCTBOPUMOCTh. DBTEKTHKA. KpuBbIE 0XJIa)KI€HUS YUCTBIX
METAJIJIOB. 3aBUCHUMOCTb CBOMCTB CIUIABOB OT UX CTPOEHUS U XUMH-
4ECKOr'0 COCTaBA.
Haxknen, Bo3Bpat, pekpucramin3anus. XojaoHas, ropsyas aepop- 10 [1-7]
marmu. OOmias XxapakTepuCcTHKa MEXaHUYECKHX CBOWCTB METAJJIOB.
[lonsiTHe 0 nuarpaMmax COCTOSIHUS TPOMHBIX ciuiaBoB. [Ipespamie- 10 [1-7]
HUs B TPOMHBIX cIuiaBax. Paspymenue meramios. HopmainbHble, Ka-
caTelIbHblE HaIpsDKEHMs. PacTaruBaromue M CoKMMarolue Hamps-
xeHus. CBEepXIUIaCTUYHOCTh METAJJIOB M CIUIABOB: CTPYKTYpHas,
cyOKpuTHUecKas. XpyIlKoe U BsI3Koe paspylieHue. TpaHcKpHucTa-
JUYECKOE Y MHTEPKPUCTAUIMYECKOE paspylieHue. Xpynkui U Bsa3-
KUi u3710Mbl. BinsiHue HarpeBa Ha CTPYKTYpPY M CBo¥cTBa aedop-




MHUpPOBAaHHOTO MeTajula. MeXaHMYeCKHEe CBOMCTBA, OIpEIEsieMble
IIPU IMHAMUYECKUX UCIBITAHUAX. MeXaHn4YeCKUe CBOMCTBA MpH I1e-
PEMEHHBIX HArpy3kax M3HalIMBaHUE METaIOB. I3HOCOCTOMKOCTS.
Buas! n3nammBanuii. IlyTy noBblieHus NpOYHOCTH METALUIOB. Bu-
JIbl YOIPOYHEHUH.

Knaccugukanus crumaBoB: ctanb U 4yryH. Bausiaue yriepoaa u mo- 10 [1-7]
CTOSIHHBIX (TEXHOJIOTMYECKUX) MpUMeEcEil Ha cBoicTBa craiu. Uy-
ryH. Knaccudukanuss 4yryHoB mo ¢opme BKIIOUEHUH Trpaduta u
CTPOEHUIO METAININYECKOW OCHOBBI. CBOMCTBA U MapKUPOBKA CEPBIX
YyryHOB. BBICOKOIIpOYHBIN ¥ KOBKHE YyT'yHBI, UX COCTaB, CBOMCTBA,
MapkupoBka. [IpumeHeHne 4yryHoB.

Hopmanu3zaius cramu. 3akanka craan. OXJIaxIaroliue cpefa s 10 [1-7]
3aKaJKu: BUJbI, BOJHBIE PaCTBOPHI, Macia, pacIulaBbl COJIEH, I1EI0-
yeld u MetauioB. IIpokanuBaeMocTh M 3aKaJMBAaEMOCTb CTallU.
CBs3p MEXIYy NPOKAIMBAEMOCTBIO U KPUTHUYECKONW CKOPOCTHIO 3a-
KaJIKWA, KpUTUYECKUM TuaMeTp.

PazHoBUHOCTH CIOCOOOB 3aKaJIKH: MPEPHIBUCTAs 3aKajiKa, 3aKaiKa
C CaMOOTIIYCKOM, CTyIE€HYaTasl 3aKajka, U30TepMHUYECKas 3aKajKa.
O6paboTka crany X0i0a0M. BO3HHKHOBEHHE BHYTPEHHHX HaIps-
xeHuil. 3akanounble AedexTsl . OTmycK: HU3KOTEMIEPaTypHBIH,
CpEeIHETEMIIEPAaTypHbIM, BBICOKOTEMIIEpaTypHbIil. IloBepxHOCTHAs
3aKaJKa.

XUMHUKO-TepMUYecKass 00paboTka cramu. YciIoBHsS HEOOXOIUMBIE 10 [1-7]
JUTS TIPOTEKaHMS MpoIecca XUMUKO-TepMHUYecKor 00paboTku. Hut-
pouieMeHTalusA. A30TUPOBAaHUE CTAJIbHBIX M37ENUM, Ha3HAUEHUE U
pexumbl. CBoMCTBa a30TUPOBaHHBIX u3aenuil. llnanuposanue, bo-
pupoBanue. CununupoBanue. CymHOCTh nporieccoB. Temmeparyp-
HbIE YCJIOBUS M Hachlmaromue cpeabl. Jnddy3nonHoe HaceleHue
MeTajlJlaMH; XpOMHpOBaHMe, anuThupoBaHue. [loBepxHOCTHOE
ynpouHeHue. Crnoco6s! ynpounenus. Haknen. 3menenue skcmty-
aTaIIMOHHBIX XapaKTEPUCTHK TOCJIe HAKJIETa.

BnusiHue nerupyrommx 3JI€MEHTOB Ha KMHETHUKY M XapakTep H30- 11 [1-7]
TEPMHUYECKOTO MPEBPAIICHUS] ayCTEHUTA B TMEPIUTHOM, MPOMEXKY-
TOYHOW U MapTEHCUTHBIX oOiacTsax. Kimaccudukarus serupoBaHHON
CTaJId TI0O PaBHOBECHOM CTPYKTYype, IO CTPYKTYpe IOCie OXJIax]ie-
HUS Ha BO3JyX€, I10 COCTaBy, 110 Ha3HAYeHHUI0. MapKUpOBKa JIETUPO-
BAHHOW CTaJIN

CrpoutenbHbple HU3KOJETMPOBAHHBIE CTalW. ApMAaTypHbIE CTalH. 11 [1-7]
KoHCTpyKIIMOHHBIE [IeMEHTYEeMbIE JIETMPOBAaHHBIE CTANU. YITydllae-
MbI€ JIETHpOBaHHbIE cTaidu. BpiOop ymydniaemMoil ctainu B 3aBUCHMO-
CTH OT YCJIOBUI HarpyxeHus, TpeOyeMol TpPOYHOCTH U CEUCHHS
uznienuit. PeccopHo-npyxunnsle cranu. Knaccuduxamnus peccopHo-
NPYXUHHON CTAJIM IO YPOBHIO IMPOYHOCTU. ABTOMAaTHBIE CTaJIH.
[INaprKONOJIIUITHUKOBBIE CTAJIH.

Oobpa3oBaTe/ibHbIE TEXHOJIOTHHI

Peanuzanus ocBoeHUS JaHHOW MUCIMILIMHBI 00ECIeYMBAaeTCsl JOCTYIIOM KaXKA0ro o0yJaromerocs K
0a3aM JaHHBIX U OMOIMOTEYHBIM (hOHIIAM, (POPMUPYEMBIM IO TOJIHOMY MEPEUYHIO AUCLUUIUIMH (MOJTyJIei)
OCHOBHOM o0OpazoBarenbHO# nporpammbl. B BUTU neiicTByeT KOMIBIOTEpHBIE KIAacChl, B KOTOPBIX MPO-
BOJIATCS 3aHATHUA MO PAa3IUYHBIM JTUCIHIUIMHAM HampaBieHus «TemnosHepreTuka M TEMJIOTEXHUKa», B
TOM YHCIIE M KJIacChl 00ecreueHbl JOCTYIOM K ceTH MHTepHeT Al caMOCTOSATENIbHONW MOATOTOBKH CTY-
nentoB. Ha kadenpe nmeercss KOMIbIOTEPHI C BO3MOKHOCTBIO pabOTHI B CIIEHUAIBHBIX IPOrpaMMax U J0-



CTyNa K COBPEMEHHBIM MPO(pECCHOHATBHBIM 0a3aM TaHHBIX, HH(POPMALIMOHHBIM CIIPABOYHBIM U ITOUCKO-
BBIM CHCTEMaM, K TaKUM Kak 0a3a JaHHBIX EPUOJUUECKUX U3JIaHUH.

[TpoBOaSTCS MHTEPAKTUBHBIE Yachl B TEUCHUH YUEOHOM HArpy3ku Mo JaHHOM aucruruiuHe. Jis at-
TeCTaluu 00y4aroIuXcs, IMEIOTCSl 0a3bl OLEHOYHBIX CPEJICTB MO JUCLUUIUIMHE, B COOTBETCTBHH C yTBEP-
KJIEHHBIMU Y4EOHBIM TUTAHOM M paboueil mporpamMmoil, BKIIOYAIONIUE CPEJCTBA MOATAMHOTO KOHTPOJIS
dopMHpOBaHUS KOMIETCHUUH (TEKYIIMH KOHTPOJb YCIIEBAEMOCTH M MPOMEXKYTOYHAs aTTecTalus),
BKJIFOUAIOIIME: BOIPOCH! AJISI CAaMOIPOBEPKH, BOIIPOCH! M 33aJaHUs JUIsl CAaMOCTOSITEIbHON paboThl, pede-
paThl UM JOKJIAAbI 110 TEMAM, BOIIPOCHI K 9K3aMEHY, TECTHI U1 KOHTPOJIS 3HAHUM.

q)OHIl OLCHOYHbBIX CPEACTB

@OHJ1 OLICHOYHBIX CPEJCTB IO JUCLUUIIIMHE OOECIIEUNBAET MIPOBEPKY OCBOEHUS IUIAHUPYEMBIX pe-
3yJIbTATOB O0y4YeHHUs (KOMIETEHIUH U UX WHAMKATOPOB) MOCPEICTBOM MEPOIPHITUN TEKYIIETro, pyoek-
HOI'0 U MPOMEIKYTOYHOI'O KOHTPOJIA IO JUCHUILINHE.

CBsi3b MeXIy (pOpMUPYEMBIMH KOMITETCHIUAMHU U (POpMaMU KOHTPOJISI UX OCBOCHHS MPECTaBIICHA
B CJIeyIOIIeH TabuIe:

Ko n HaumenoBanue
Ne HanmeHnoBanue KOHTPOIUPYEMBIX HaumenoBanue

WHMKATOPA JTOCTHKCHUS
/T pasneinoB (TeMbl) BS— OIICHOYHOTO CPEJICTBA

Bxo1HOW KOHTPOJIb

Bonpockl BXOQHOTO KOH-
TpoJ1si (MMCbMEHHO)
ATTrecranus pa3ienoB, TEKYIUKA KOHTPOJIb YCIIEBAEMOCTH

1 BxoaHoi KOHTpOIh

2 CCHTJ}I);/;cgng 1 (a3pl METAUTUIECKUX 3-YK];§;’<3’K-1, KomtokBiym (IIHChMEHHO)
3 OcHOBBI TepMUYECKOH 00paOOTKH. 3-VK-1, V-VK-1, KonnokBuym (muceMeHHO)

JlernpoBaHHBIE CTaIM U CIUIABHI, UX B-VK-1,

MIPUMEHEHUE. 3-TIK-1, V- TIK-1,

B-TIK-1.
IIpomexxyTouHas arrecTanus
4 SK3aMeH VK-1, TTK-1. Bormpocs! k 3x3ameny
(mucpMEHHO)

O1ieHOYHBIC CPENICTBA JIJIST BXOJHOTO KOHTPOJIS MPEICTABISIOT COO0H BOIPOCHI, KOTOPHIE 3aaf0TCS CTY-
JIEHTaM B MMUCbMEHHOU popme.

B kadecTBe OIEHOYHOTO CPEICTBA TEKYIIETO KOHTPOJIS UCIOIB3YIOTCS YCTHBIH M NMHUCBMEHHBIA OMPOC,
TECTUPOBAHUE.

B kadecTBe OIICHOYHOTO CPEICTBA aTTECTAIMH pa3jiesia UCTIOIb3YIOTCS TECThI, HTOrOBass KOHTPOJIbHAS pa-
6ora.

JIJ1sl MPOMEXKYTOYHOM aTTeCTAIMH MPETYCMOTPEHBI 3K3aMEHAIMOHHBIE BOITPOCHI.

[To uroram oOydeHUsT BBICTABIISIETCS SK3aMeH.

IlepeyeHb BONPOCOB BXOAHOT0 KOHTPOJIS:

1. Yem amopdHBIe TBEpIBIC TENa OTIIMYAOTCS OT KPUCTAUIMUECKUX TBepAbIX Ten? [IpuBenute mpumepsl
aMOp(HBIX Tel.

2. B kakoM arperaTHOM COCTOSIHUM MOTYT HaXOJUThCS BEIIECTB?

3. Ilepeuncinre CBOKCTBA METAIIIIOB.

4. Ilepeuncnaure CBOMCTBA HEMETAJIIOB.

5. Kakue TuIbl KpUCTaNIMUECKUX PEIIETOK BbI 3HAETE?

Bomnpocs! k pazmeny Ne 1

1) ATOMHO-KPHUCTAUTHYECKOE CTPOCHUE METAJIIIOB.
2) Kpucramiusamus MeTaioB.

3) TlomumopdusM METaIOB.



4)  JleeKThl KPUCTALTMYECKOTO CTPOCHHUSL.

5) MeramInyecKue CILIaBbI.

6) Hedopmarus u ee BHIBI.

7) JlnarpaMMbl COCTOSIHUSI IBOWHBIX CILJIABOB.

9) IlpaBuno ¢a3.

10) Cas3b MeX1y CBOMCTBaMH CIUIABOB M THIIOM JHArpaMMbl cOCTOsiHUS (mpaBmiio KypHakoBa)

11) Auarpamma «Keneso - yriepoa». XKene3oyrnepoanucTsie CIIaBbl; XapaKTepUCTUKA KOMIIOHEHTOB, (a3
U CTPYKTYP.

12) JInarpamma COCTOSIHUS CILJIaBOB YKEJIE€30-LEMEHTHT.

13) CTpyKTypHI CTaj]el 1 YyTyHOB.

Bonpocsl k pa3neny 2

1) IMonsitre o TepMuveckoil 00paboOTKe CIIIABOB.

2) AuarpamMma U30T€pMHUUECKOTO pacrajga ayCTeHUTA.
3) OTxur 1 HOpManu3alus CTajleH.

4) 3akayika CTaJId.

5) OTITyCK CTaM U €r0 pa3HOBUAHOCTH.

6) Tepmomexanuueckasi 00OpadboTKa.

7) XuMuko-TepMuyeckast oopadoTka.

8) JlerupoBannslie cranu (BiusHue JI9).

9) Kimaccuduxanust 1 MapKupoBKa JIETHPOBAHHBIX CTAJICH.
10) KoHCcTpyKLIMOHHBIE CTAJIH.

11) ncTpyMeHTalIbHBIE CTAIM U CIUIABBI.

12) Cranu crienuaibHOTO Ha3HAYCHUSI.

13) Menab 1 MeIHBIE CIUIaBHI.

14) AnoMUHKEBbIE U MarHUEBBIE CILIABHI.

15) Maruwuii u ero cruiaBbl.

16) TutaH u ero cruaBbl.

17) CocraB u knaccu@ukanus miacTMacc.

18) TepmoracTUYHBIE MIACTMACCHI.

19) TepmopeakTUBHBIE [1JIACTMACCHI.

20) Pe3una 1 pe3uHOIO100HBIE MaTEPHAIBI.

21) Ctpoenue, kiaccuuKalys U CBOMCTBA MOJIUMEPOB.
22) KoMno3u1MOHHbIE MaTepUaIbl, KJIACCU(PUKALUA U METObI OTyYSHHUSI.

IIpu 3a04Hoii dopme 00ydyeHHs] B KauecTBe OLEHOYHOI0 CPeICTBA aTTeCTAllMM pa3/iesia UCIO0JIb3Y-
eTCsl TAKKEe KOHTPOJIbHAs padora.

Koumponvhasa paboma — cpeCcTBO IPOBEPKU YMEHHUI MPUMEHSTH MOJyY€HHbIE 3HAHUS JJIS BHIIIOJHEHUS
3a/IaHUN 110 TEME WJIM paszieiy. BBITONHAETCS N0 MHAMBUAYAIBHOMY 3a/IaHMIO, NPEACTAaBIEHHOMY B Me-
TOJMUYECKUX YKa3aHUsX [15] i BBIMOTHEHUS KOHTPOJIBHBIX PabOT Mo qucHUIUIMHE «MartepuanioBeecHne
1 TexXHOJOrHsi KOHCTPYKIIMOHHBIX MATEPUAJIOB.

3AJTAHUA K KOHTPOJIBHOM PABOTE

Bapmuanr 1
1. Onumute GU3NYECKYIO CYITHOCTH Mpoliecca Kpucramum3anuu [ 1].
2. Beraepture aumarpamMmy COCTOSIHUS CHCTEMBI BHCMYT — CyppMa. ONMIIATE B3aUMOJECHCTBHE

KOMIIOHCHTOB B JXHWAKOM W TBEPAOM COCTOAHHUAX, YKAXKUTC CTPYKTYPHBIC COCTABJIAIOIMIME BO BCEX
001acTsX TUarpaMMbl COCTOSTHUSI M OOBSCHUTE XapaKTep M3MEHEHUS CBOMCTB CIJIAaBOB B JAHHOM CHCTEME
¢ momobto npasun Kypuakosa (puc.1).
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Puc. 1. [luarpamma cocrostHust BUCMyT — cypbMa (Bi — Sb)
3. Kakoil BuI HampspKeHHWH TPUBOAUT K BSA3KOMY paspylieHuto mytem cpe3a? OOBSICHUTE NPHPOILY
paspyLieHus..
4. BeruepTuTe AMarpaMMy COCTOSIHHS JK€JIe30 — KapOu[ xKele3a, YKaKUTEe CTPYKTYpHBIE COCTaBIISIFOIINE
BO BCeX 00ACTSAX AMAarpaMMbl, ONHUIIUTE MPEBPAIICHHUS U TIOCTPONTE KPUBYIO OXJIQXKICHHUS B MHTEpBAJIC
temriepatyp ot 1600 mo 0°C (¢ mpumenenuem mnpaBwia (a3) mnsa ciaBa, comepxkamero 2,6%C. s
3aJIaHHOTO CIUIaBa OINPEICTUTE MPOIICHTHOE CoiepKaHue yriepoaa B (hazax mpu temmeparype 1000°C.
5. Berueprute quarpaMmy W30TEPMHYECKOTO TPEBPAICHUS ayCTEHUTA VIS CTAIM Y 8, HaHECHUTE Ha Hee KPHBYIO
pexrMa TepMIYecKoil 00padoTku, obecrieunBaromieii momydeHue Teeproctd HRC60 — 63. Ykaxure, Kak 3TOT
PEKUM Ha3bIBACTCSI, ONUIINTE CYIHOCTD MPEBPAIICHUI 1 KaKast CTPYKTYpa IOIy4aeTCs IIPU ITOM.
6. HasHaubTe peXuUM TEpMHUECKOW 0OpabOTKH (TeMIleparypy 3aKajKd, OXJIaKIAIoIIyl0 Cpeay H
TEeMIIepaTypy OTIycKa) 3youn u3 cramu Y9. Onumure CTPYKTYpy M TBEPAOCTh MHCTPYMEHTA IIOCIE
TEPMHUECKON 00pabOTKH.
7. B pe3ynbraTte TepMHUYECKO 00pabOTKH MOITYOCH JODKHBI TIOTYYUTh MOBBIIIEHHYIO TPOYHOCTH 11O BCEMY
ceuennto (tBeprocts HB230 — 280). [lnst msroroBnenus ux BeiOpana cranb 30XI'C: a) pacmmdpyiite
COCTaB M OMNpeNeNNUTe TPYMIy CTalu M0 Ha3HAYEHHIO; 0) Ha3HAUbTE PEKUM TEPMHUUYECKOH O00paboOTKW,
NPUBEIUTE €r0 00O0CHOBaHKE, OOBSICHHUB BIHMSHUE JISTHPOBAHMS HA TIPEBPAILCHUS, TPOMCXOISIIIE Ha BCEX
JTamax TEPMHUYECKOW OOpaOOTKM ITaHHOW CTajdd; B) OMHUIIUTE CTPYKTYPY U CBOMCTBA CTaJd TOCIE
TEpPMUYECKOI 00pabOTKH.
8. JIms W3roToBJICHHS JeTalied BBICOKOH TPOYHOCTH HCIIOJB3YeTCs MapTEH-CUTOCTaperomas CTallb
H18K8M3: a) pacmudpyiiTe cocTaB W yKaXUTE TPYMIy CTadd IO Ha3HAUYCHWIO; O) HA3HAUbTE WU
000CHYITE pEXKHUM TEPMUUYECKOW OOpabOTKHU, OOBSICHUB BIMSHHE JETUPYIOIIMX DSJIEMEHTOB Ha
NIPEBPAICHHS B CTAIIN; B) OXapaKTEPU3YHTE CTPYKTYpPY M OCHOBHBIE CBOWCTBA CTAJIH.
9. MeramtokepaMHUYecKie >KaponpovHble cruraBel. CocTaB, CBOMCTBA M 00JIaCTh TNPUMEHEHUS WX B
MAaITMHOCTPOCHUH.
10. TepmopeakTHUBHBIC IIACTMACCHI, UX OCOOCHHOCTH U 00J1aCTh TPUMEHEHHUS.
Bapmuanr 2
1. OnmmmTe CTpoeHWE W OCHOBHBIC XapAaKTEPUCTHKH KPUCTAJUTMYECKOW PEIICTKH MarHus (TapaMeTpsl,
KOOP/AMHAIIIOHHOE YHCIIO, TNIOTHOCTH YITaKOBKH).
2. BplueptuTe amarpamMmy COCTOSHHSI CHCTEMBI CBUHEL — CypbMa. Onumure B3aWMMOJCHCTBHE
KOMIIOHEHTOB B JKHJKOM W TBEPJOM COCTOSHUSX, YKOKUTE CTPYKTYpHBIE COCTABIISIONIME BO BCEX
00TacTsX IUarpaMMbl COCTOSTHHSI M OOBSCHUTE  XapaKTep M3MEHEHHUS CBOWCTB B JaHHOW CHCTEME C
nomotnbio mpasui KypHakosa (puc. 2).
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3. Kak u3MeHSI0TCS MEXaHUYECKUE U IPYTUe CBOICTBA IIPU HarpeBe HaKJIEMaHHOTO MeTasuia?

4. BoruepTuTe quarpamMmy COCTOSIHUS Kelle30 — KapOuj xkele3a, YKaKUTE CTPYKTYpHBIE COCTaBIISIOIINE
BO BCEX OOJIACTSAX JUArpaMMBbl, ONMUIIMTE MPEBPALICHUS U MOCTPONTE KPUBYIO HAarpeBaHHs B MHTEpPBaJeC
temriepatyp ot 0 mo 1600°C (¢ mpumenenuem mnpaBwia (a3) mnsa crasa, comepsxkamero 3,3%C. s
3alaHHoTO cIiaBa mpu temmeparype 1200° C ompenenure: IpoIeHTHOE Coep)aHKUe yriepona B (aszax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5. C nomouiplo AUarpaMMbl COCTOSIHUS KeJle30 — KapOuJ jkese3a ONpeienuTe TeMIEepaTypy HOJHOTo U
HEINOJHOTO OTKMra W HopMmanmsauuu g cranu 20. OxapakTepusydTe 3TH PEXKHUMBl TEPMHUECKON
00pabOTKM M MPHUBEIUTE KPATKOE OMUCAHWE MUKPOCTPYKTYPBI M CBOMCTB CTalld MOCJE KaKIOTO BUIA
00paboTKH.

6. B pesynprate TepmMuUecKoi OOpaOOTKHM HEKOTOpBIC MACTATd MAIlWH JODKHBI HMMETh TBEPJbIi
M3HOCOYCTOMYMBBIA TOBEPXHOCTHBIM CIIOM NpHU BSI3KOW cepiueBuHe. Jljig M3roToBieHHs MX BblOpaHa
cranb 15X®d: a) pacmmdpyiite cOCTaB U ONPEACIUTE TPYIIY CTAIM 10 Ha3HAYEHHWI0; 0) HA3HAUbTE
PeXUM TEPMHUYECKOM M XHUMHUKO-TEPMUUYECKOW OOpabOTKH, TPHUBEAUTE €ro OOOCHOBaHUE, OOBSICHUB
BIUSHUE JIETUPOBAHMS Ha MPEBPAILLEHUS, MPOUCXOJIAIINE HAa BCEX dTamax TePMHUYECKOH 00paboTKu
JAHHOMW CTaJIM; B) ONMUILIUTE CTPYKTYPY U CBOMCTBA CTaJIM MOCIIE TEPMUUYECKON 00pabOTKH.

7. B pesynpraTe TepMHuUeCKONl 0OpaOOTKM BTYJIKH JOJKHBI MOJYYUTh IMOBBIILIEHHYIO HNPOYHOCTH IO
BceMy cedenuto (TBepaocts HB250 — 280).

st m3rotoBnenust ux Beiopana cranb 40XI'P: a) pacimdpyiite cocras

U OTIpEe/IeTUTE, K KaKOM rpymie OTHOCUTCS JaHHAs CTallb 110 HA3HAUYEHUIO;

0) Ha3HaubTe M OOOCHYHTE PEXKHUM TEPMUUYECKOW 0OpaObOTKH, OOBSCHUB BIUSHUE JICTMPOBAHUS HaA
IpeBpalleHys], TPOUCXOAIINE HAa BCEX 3Talax TEPMHUECKONH 0OpabOTKM JaHHOM CTayy; B) ONUIIUTE
CTPYKTYpPY M CBOMCTBA CTaJl MIOCJIE TEPMUUECKON 00pabOTKH.

8. Hnsa neraneir, paboTarommx B CIAOBIX arpeccCHBHBIX Cpelax, NpuMeHsercs crtamb 8X13: a)
pactmdpyidTe COCTaB M OMPEACIUTE TPYIIY CTald MO CTPYKType; 0) OOBACHUTE HA3HAUYCHHE XpOMa B
JAHHOW CTaJIM; B) Ha3HAUYbTE U 0OOCHYITE pEXUM TEPMHUECKON 00pabOTKH.

9. i M3roTOBIEHHS TOKOMPOBOMASIIMX YIPYTUX 3JeMeHTOB BbIOpaH crutaB bpbHT-1,9. IlpuBenute
XUMHUYECKHM COCTaB, pPEXUM TEPMUYECKOM 0O0pabOTKM M TOJydaeMble MeEXaHWYEeCKHE CBOWCTBa
MaTepuana. ONUIINTE MPOLECCHl, MPOUCXOAAIINE TPU TEPMUUECKOW 00paboTKe, U OOBSICHUTE MPUPOTY
YIIPOUHEHUS B CBSA3U C AMArPaMMOM COCTOSIHUS MEJlb — OepUILIU.

10. OnumuTe CUTAUIBI W METOIbl WX TMOJYYCHHUs, BIMSHUE COCTAaBA W BEIWYHHBI KPUCTAIOB HA
CBOICTBa CUTAIIOB. YKaXkKUTe 001aCTh UX MPUMEHEHUS.

Bapuanr 3
1. [TocTpoiite ¢ mpuMeHeHrneM TpaBuiia ¢a3 KPUBYIO HarpEeBaHUS JJIs aJTFOMUHHS.
2. Bprueptute amarpaMMy COCTOSIHHMSI CHUCTEMBI Meab — cepebpo. Omnumure B3auMMOJEHCTBHE

KOMIIOHCHTOB B JKHJKOM W TBEPJOM COCTOSHUSX, YKAKUTE CTPYKTYpHBIC COCTABISIONIME BO BCEX
00acTsX aUarpaMMbl COCTOSIHHS W OOBSICHUTE XapaKTep HM3MECHEHUS CBOWCTB B JTaHHOW CHCTEME C
nomoinbio pasuia Kyprakosa (puc.3).
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Puc. 3. luarpamma cocrosiaust Meib — cepeopo (Cu — Ag)
3. OnuiuTe JUHEHHBIE HECOBEPILIEHCTBA KPUCTAUIMYECKOro cTpoeHus. Kak oHM BIMSAIOT Ha CBOWCTBa
METAJIJIOB U CIUIaBOB?
4. BoruepTuTe quarpamMmy COCTOSIHUS Kelle30 — KapOuj xkele3a, YKaKUTe CTPYKTYpHbIE COCTAaBIISIIOIINE
BO BCeX O0JIACTSAX AMArpaMMbl, ONMHUIIUTE MPEBPAIICHHS U TIOCTPOWTE KPUBYIO OXJIKICHUS B MHTEPBAJC
Temmepatyp ot 1600 1o 0'C (¢ mpuMeHeHneM npasuia has) s cuiasa, coxeprkaero 2,3%C. BeiGepute
JUISL 33/1aHHOTO CIUIaBa JHO0YI0 TEMIEPATYpPy MEXy TUHUSAMH JIMKBUAYC U COJUIYC U OIPEJEIUTE: COCTAB
¢a3, T. e, IPOIIEHTHOE COJepKaHne yriaepoa B (pa3ax; KOIMIECTBEHHOE COOTHOIICHUE (a3.
5. Vcnione3yst quarpaMmmy H30TEPMUYECKOTO MTPEBPAILICHHs ayCTEHNUTA, OOBSICHUTE, TIOYEMY HEJTb3s TIOJTY4UTh B
CTaJIM YUCTO MApPTEHCUTHYIO CTPYKTYPY IPH OXJIAXIEHUU €€ CO CKOPOCTBIO, MEHbIIIEW KPUTUUECKON CKOPOCTH
3aKaJIKH.
6. BriOepure yriepoaucTyo CTaimb AU U3TOTOBICHHS METYMKOB. Ha3HaubTe pEeXUM TEPMHUECKOM
00paboTKH, ONMUIIUTE CYIIHOCTh MPOUCXOIAILIUX MIPEBPALLEHUH, CTPYKTYpPY U CBOWCTBAa HHCTPYMEHTA.
7. B pesynbrate TepMuueckoil 00pabOTKH MOITYOCH JAOJKHBI MOJYYUTh 110 BCEMY CEUEHHIO MOBBIIIEHHYIO
npodHocTh (TBepaocth HRC28 — 35). Jlnst ux usroroenenus BeiOpana ctaimb 40XHMA: a) pactmdpyiite
COCTaB U OTPEACNUTE, K KAaKOU rPyIIie OTHOCUTCS JTaHHAs CTallb TI0 HA3HAYEHHIO; 0) Ha3HAYHTE U OOOCHYHTE
PEXUM TepMHUYeCKOH 00pabOTKH, OOBSICHUB BIMSHUE JISTUPOBAHMS Ha MpPEBpAILEHMs], POUCXOAIINE Ha
BCEX JTalax TEPMUYECKON OOpabOTKM JaHHOM CTaiM; B) ONMUIINTE MUKPOCTPYKTYPY U CBOWCTBa CTald
1ocje TepMUIECKO 00pabOTKH.
8. Jlns m3rotoBieHUs KamuOpoB BbIOpaHa ctanbh 9X18. OTBeThTe Ha MYHKTH a), 0), B) MPEIbIIYIIETO
BOIIpOCa.
9. i M3rOTOBJIEHUS HEKOTOPHIX JeTaliell camonera BbiOpaH criaB AJI2: a) pacmmdpyiite coctaB u
YKa@XKHUTE CHOCOO H3TOTOBJIEHUS JeTajledl M3 [aHHOro cIjiaBa; ©0) ONMIIUTE METOAbl MOBBIIICHUS
MEXaHUYECKHUX CBOWCTB CIUIaBa U CYITHOCTh 3TOTO SBJICHHUS.
10. /TocToMHCTBa M HEJOCTATKH TuTacTMacc. [I[puMeHeHue miacTMace It TaMITOBON OCHACTKH
Bapuanr 4
1. Jlaiitre ompeneneHue TBepaocTu. Kakumu MeTogaMy M3MEpSIOT TBEPIOCTh METAJIOB U CIUIABOB?
Onummure ux.
2. Belueptute auMarpaMMy COCTOSIHMSI CHCTEMBl CBHMHELl — OJIOBO, OIMIIUTE B3aUMOJEHCTBHE
KOMIIOHEHTOB B JKMJIKOM U TBEPJOM COCTOSIHUSX, YKAXXHUTE CTPYKTYypHBIE COCTaBJISIOLUIME  BO BCEX
o0nacTsiX  JauarpamMmbl COCTOSIHUSL U OOBSCHUTE XapaKTep M3MEHEHHsI CBOWCTB CIUIABOB C MOMOIIBIO
npaBui KypHakosa (puc.4).
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3. g yero mpUMEHSETCS OTXKUT B IIPOLIECCE M3TOTOBJICHUS XOJIOJHOKATAaHOM cTaimbHOW JieHThI? Kak
Ha3bIBACTCS TAKOW BUJ| OTXKUra?

4. BeruepTute IuarpamMMmy COCTOSIHUS JKeIe30 — KapOuj ’KeJes3a, YKaKUTe CTPYKTYPHBIE COCTABIISIIOILME BO
BCEX O00]acTsAX JUarpamMMbl, OIHMIIMTE TPEBPAICHUS M IIOCTPOMTE KPUBYIO HAarpeBaHusi B HMHTEpBAJIC
temneparyp or 0 mo 1600°C (¢ mpumenenueM mnpaBwia ¢a3) mis cruiaBa, coaepkamiero 2,4%C. s
3aJ]aHHOTO cIuiaBa npu Temmeparype 1250°C ompeaenure: coctaB (a3, T. €. MPOIIEHTHOE COJICPIKAHKE YIIIepo-
na B (hazax; KOJIMYECTBEHHOE COOTHOIIEHUE (ha3.

5. Bbrueprute quarpamMmy MU30TEPMUYECKOrO MIPEBPALLEHUS AyCTEHUTA SBTEKTOMIHOM CTaM U HAHECUTE Ha Hee
KPUBYIO PEKUMa M30TEPMHUUYECKOr0 oTxura. OnuImTe NpeBpalieHus U MoaydaeMyro Iocie Takoi 00paboTKH
CTPYKTYpY.

6. HasmaubTe peKUM TepMHUYECKON 0OpabOTKM (TemmepaTypy 3aKallKh, OXJIAKIAONIYI0 Cpeay u
Temmneparypy otmycka) peccop u3 crtanu SSCI. Onummre uX MHUKpPOCTPYKTYpY M CBOWCTBa IMOCHE
00paboTKH.

7. B pesynbrare TepMHUYECKOM OOpabOTKM IIECTEPHU JOKHBI IOMYYHUTh TBEPAbIM H3HOCOYCTOMYMBBIM
TIOBEPXHOCTHBIA CJIOM Tpu BsizkoW cepateBuHe. C 3Toii 1enpto BeiOpaHa ctans 18XIT: a) pacumdpyiite
COCTaB M OIpPEAEIUTE TPYMIy CTAJM IO Ha3HAuYEHHIO; 0) Ha3HAYbTE€ PEXUM TEPMUUYECKOM U XUMMKO-
TEpPMHUYECKON 00pabOTKH, MpUBEIUTE €ro 000CHOBAaHHUE, OOBSICHUB BIIMSHUE JIETUPOBAHUS HA MPEBpAILCHNUS,
MIPOUCXOJISIINE HA BCEX dTamax oOpabOTKU JAHHOW CTalli; B) OMUIIUTE CTPYKTYPY M CBOMCTBA CTAJM IOCIE
TEpPMHUYECKO 00pabOTKH.

8. OnmmmTe MpUMeHEHHE METAIUIOKEPAMUYECKUX TBEPBIX CIIJIABOB B MPOU3BOACTBE MITAMIIOB. Y KaXHTE
UX CTPOEHHUE, COCTAB U CBOWCTBA.

9. Jlyist M3roTOBJICHHUST HEKOTOPHIX JeTaleil camosera BeIOpaH craB BO5T1: a) pacmmdpyiite cocras n
YKQKUTE XapaKTePUCTUKH MEXaHWYECKUX CBOMCTB; O) ONMUIIMTE, KaKUM CHOCOOOM MPOU3BOIAUTCS
YIIPOYHEHUE 3TOTO CIIaBa, U OOBSICHUTE MPUPOAY YIPOUHEHUS.

10. OnumuTe COBpEMEHHOE MPEICTABICHHE O MOJICKYIIIPHOM CTPOSHHUH MOJIMMEPOB. Y KaXKHUTE CTPYKTYPY
TEPMOIUIACTUYECKUX U TEPMOPEAKTUBHBIX OJUMEPOB.

Bapuanr 5

1. Onumwure sBieHue noaumMopdu3Ma B NPUIOKEHHUH K THUTaHy, a TaKKe CTPOEHHUE M OCHOBHbBIE
XapaKTepUCTUKU KPHUCTAJUIMYECKON pemeTky (mapaMerpbl, KOOPIAWHAIMOHHOE 4YHUCIO, IJIOTHOCTb
YIIaKOBKM) JUIsl KyOM4ecKoi MoupUKaIK TUTaHA.

2. BplueptuTe nmMarpamMmy COCTOSIHMSI CHUCTEMBl MAarHuid — Kanbiud. Onummre B3anUMOJCHCTBHE
KOMIIOHEHTOB B JKUJKOM M TBEpPIOM COCTOSHUAX, YKaXXUTE€ CTPYKTYpHBIE COCTaBIAIOIIME BO BCEX
00JacTsIX [uarpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep M3MEHEHUs CBOMCTB CIUIABOB B JIaHHOM cucTeMe
¢ momobto npasun Kypuakosa (puc. 5).
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3. Uro Takoe OnouyHas (MO3aMyHasi) CTPYKTypa M KaK OHAa H3MEHSETCS B IIPOLECCE XOJIOAHOU
TUTACTUYECKOM ehopMartuu?
4. BeruepTuTe AMarpaMMy COCTOSIHHS JK€JIe30 — KapOu[ xKele3a, YKaKUTe CTPYKTYpHBIE COCTaBIISIFOIINE
BO BCeX O0JIACTSAX AMArpaMMbl, ONMHUIIUTE MPEBPAIICHHS U TIOCTPONWTE KPUBYIO OXJIKIACHUS B MHTEPBAJC
temneparyp ot 1600 mo 0°C (¢ mpumeHneHueMm mnpaBmia ¢a3) mis cmiaba, comepsxkamniero 0,7%C.
Bribepure nmisi 3amaHHOTO CIiaBa JIOOYIO TeMIEpaTypy MEXIY JUHHUSAMH JIHKBUAYC U COJIUAYC M
onpezaenuTe: coctaB (a3, T. €. NPOLEHTHOE COAepXaHHe yriepoja B (a3ax mpu 3TOH TeMIleparype;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.
5. B ctpykrype yrinepoauctoit ctanu 30 mocie 3akaikyd He 0OHApYKMBAETCS OCTaTOYHOTO aycTeHuTa. B
CTPYKTYpe yraepoauctoil cranu Y12 nocne 3akanku Habmonaercs 10 30% ocrarounoro aycteHuta. O0b-
SCHUTE TPHUYUHY STOTO SIBJICHHWS B CBSI3M C MapTEHCHUTHBIMH KPUBBIMH JUISI JaHHBIX crajei. Kakoii
00paboTKOI MOKHO YCTPaHUTh OCTATOYHBIN ayCTEHUT?
6. Ha3sHaubTe pexuM TEpMUYCCKOW OOpabdOTKH (TEMIIEpaTypy 3aKajdKd, OXJIKIAIOIIYI0 Cpery u
TEMIEpaTypy OTIycKa) pe3b0OoBBIX KanuOpoB u3 cramu Y9A. Onummre MUKPOCTPYKTYPY U TBEPIOCTb
MHCTPYMEHTa Nociie TepMUYECKO 00paboTKH.
7. s u3roroBnenus npecc-opm BeiOpana ctaib 3X2B8: a) pacumdpyiite cocTaB U ONMpeAeuTe TPymmy CTaau
10 Ha3HAUEeHUI0; 0) Ha3HaYbTE U OOOCHYHTE PEXXUM TEPMHUUYECKON 00pabOTKH, OOBSICHUB BIMSHHUE JIETUPOBAHUS
Ha TIPEBpAILEHUs], MPOUCXOAAIINE Ha BCEX H3Talax TEPMUYECKOM OoOpabOTKM JaHHOW CTalu; B) OIMILMTE
CTPYKTYpY U CBOMCTBA CTaJIM TIOCJIE TEPMUUYECKON 00pabOTKH.
8. st HEeKOTOPHIX MPUOOPOB TOYHOM MEXaHWKHU BBIOpaH crutaB mHBap H36: a) pacmmudpyiite coctaB u
ompeNenuTe, K KaKOW TpyMIe CIUIaBOB OTHOCUTCS HWHBAp MO HAa3HAYCHWIO; O) OMHIIUTE BIUSIHHE
JIETUPYIOIIUX 3JIEMEHTOB Ha OCHOBHYIO XapaKTEPUCTHKY CIUIaBa U MPUYUHBI BEIOOpA TAHHOTO cocTaBa (B
CBSI3M C aHOMaJIuel u3MeHeHUs K03 PUIeHTa TEPMUUECKOT0 PACIIUPEHNUS).
9. HazHaubTe MapKy JIaTyHU, KOPPO3MOHHO-YCTOWYMBOM B MOPCKOM BoJE: a) paciupyiTe ee cocTaB U
ONUIINTE CTPYKTYPY, UCHOJIB3Yysl TUArpaMMy COCTOSIHHS MEIb - IIUHK; 0) YKaXXHUTE CIIOCO0 YIMPOYHEHUS
JaTyHU ¥ OCHOBHBIEC CBOWCTBA.
10. YkaxxuTe coCTaB U CBOMCTBA KEPAMUKH, IPUMEHIEMON B DJIEKTPOITPHOOPOCTPOCHUH.
Bapuanr 6
1. OnummuTe siBieHre noauMopdu3Ma B MIPUIOKEHUH K HKETe3y.
2. BrpueptuTe auarpaMmy COCTOSIHUSI CUCTEMBI Menb — MBIIBSK (Cu — As). Onummre B3anMOACHCTBUE
KOMIIOHEHTOB B JKUJKOM U TBEPJOM COCTOSHUSX, YKaXHUT€ CTPYKTYpHBIE COCTaBIISIOIIME BO BCEX
001acTsAX TuarpaMMbl COCTOSTHUS M OOBSCHUTE XapaKTep U3MEHEHUs CBOMCTB CIJIAaBOB B IaHHOW CHUCTEME
¢ momopto npasui Kypuakosa (puc. 6).
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Puc. 6. luarpamma coctostaust Meib — MbIIbsak (Cu — AS)
3. OnumuTe TOYeYHbIE HECOBEPILIEHCTBA KPUCTAJUIMYECKOTO CTPOCHHUS.
4. BoruepTute quarpamMmy COCTOSIHUS KeJle30 — KapOuj xkele3a, YKaKUTe CTPYKTYpPHBIE COCTaBJISIOLINE
BO BCEX 00JACTAX AMArpaMMbl, OTUIIUTE MPEBpPa-IIEHUSI U MMOCTPONTE KPUBYIO OXJIKICHUS B MHTEPBAJIC
temneparyp ot 1600 mo 0°C (¢ mpumeHeHuem mpaBwia ¢a3) s cmiaBa, comepxkamero 4,8% C.
Boibepute s naHHOro crjiaBa JOOYI0 TEMIEpaTypy MEXIy JIMHUAMH JIMKBUIYC M COJIMAYC H
ompenenure: coctaB (as, T. €. MPOLUEHTHOE COJEpKaHHe yriepoaa B ¢aszax; KOJINYECTBEHHOE
COOTHoOIIEHUE a3s.
5. Belueptute AuarpaMmy M30TEPMUYECKOTO MPEBPAIIECHUS ayCTEHMTA JUIs CTald Y8, HAaHECUTE Ha Hee
KPUBYIO peXHMMa H30TEpMHUYECKOM 00paboTku, oOecneunBaromeil mnomaydeHue teepaoctd HB450.
VkaxuTe, Kak 3TOT PEXKHUM HA3bIBAETCs, ONUIINTE CYLUIHOCTh MpPEBpPALIEHUN U Kakasg CTPYKTypa
MOJTy4aeTcs B JaHHOM CJIydae.
6. KpaTko u3noxxure CyHIIHOCTh IMpOIEcCa KHUAKOCTHOTO BBICOKOTEMIIEPATYPHOI IMAHUPOBAaHUS U
IPUMEHSIEMOH Oocje IMaHUPOBAHUS TEPMUUECKON 00pabOTKH.
7. Jns usroroBnenus ¢pe3 BoiOpana ctanb 9XC. Ykaxure cocTaB M ONpENeNNuTe, K KaKoW Trpymmne
OTHOCHUTCSI JIaHHas cTajb IO Ha3HaueHWto. Ha3HaubTe M 0OOCHYiTE peXuM TepMUYecKol 00pabOTKH,
OOBSICHUB BJIMSHHUE JIETMPOBAaHUS HAa  NPEBPAIICHMS, NPOUCXOJAIIME HAa BCEX ATAlax TEPMUUYECKOU
00paboTKu JaHHOU cTanu. ONMUIIKUTE MUKPOCTPYKTYPY U CBOMCTBA CTAJIH MOCTIE TEPMHUUECKOM 00pabOTKHU.
8. Jlnst aeMeHTOB CONpPOTHBIIEHUS BbIOpaH ciiaB MaHrannH MHM13-12. Pacumdpyiite coctas criaBa u
YKaXHUTE, K KaKOMl rpyIe OTHOCUTCS JaHHBIM CIUIaB MO0 HazHaueHH0. ONUIINTE CTPYKTYpY U DJIEKT-
POTEXHUYECKHE XapaKTEPUCTUKHU 3TOTO CILIABA.
9. Jlns m3roToBieHUs1 neraneil camosiera BeiOpaH criaB [[1. Pacmmdpyiite coctaB, onmummTe crnocod
VIIPOUHEHUS CIJIaBa U OOBSICHUTE MPUPOAY YIPOUHEHHUS. YKAKUTE XapaKTEPUCTUKH MEXaHUYECKUX
CBOMCTB CILJIaBa.
10. CrexmnoBonokautr CBAM. Onwummre cBOHCTBA, CHOCOO TMOMy4YeHHUs, HW3TOTOBICHUS JCTaed U
MPUMEHEHHUS €r0 B MaIlIMHOCTPOCHHH.
Bapuanr 7
1. YUrto Takoe orpaHMueHHbIE U HEOTpaHUYEHHBbIE TBEpHbIE pacTBOpbI? KakoBbl HEOOXOIHWMBbIE yCIIOBUS
00pa30oBaHMs HEOIPAaHUYEHHBIX TBEPABIX PACTBOPOB?
2. BerueptTe amMarpaMMy COCTOSIHHSI CUCTeMbl MarHuii — repmanuii (Mg — Ge). Onummre
B3aMMO/ICIICTBIE KOMIIOHEHTOB B JKUJIKOM M TBEPAOM COCTOSTHUSIX, YKQXKUTE CTPYKTYPHbBIE COCTABIISIIOIINE
BO BCEX 00JaCTAX AMArpaMMbl COCTOSIHUS M OOBSICHUTE XapaKTep U3MEHEHUs CBOWCTB CIUIABOB B JAHHOM
cucreMe ¢ momoinpeto npasmit Kypuakosa (puc. 7).
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Puc. 7. Jlnarpamma cocrosiaust Maruuii — repmanuii (Mg — Ge)
3. Omnummre CyIIHOCTH SIBJICHUS HAKIENA U IPUMEPHI €r0 MPAKTUIECKOTO UCIOIb30BAHMUS.
4. 1lpu HenpepbIBHOM OXJIAKIACHUM CTalIu Y 8 MojlyueHa CTPyKTypa TPOCTUT + MapTeHcuT. Hanecure Ha
quarpaMMmy HM30TEPMHUYECKOTO IIPEBPAIICHUS AayCTEHHUTAa KPUBYIO OXJIAXKICHMS, OO0ECIEUMBAIOLIYIO
MOJly4YEeHUE JaHHOW CTPYKTYpPbl. YKaKUTE MHTEPBAJIbI TEMIIEPATYp NPEBpAILEHUS U ONUILIUTE XapaKTep
IIPEBpALCHUS] KaXKI0M U3 HUX.
5. C mnomoupl0 AMarpaMMbl COCTOSHUSL JKE€JIE€30-LIEMEHTUT YCTAHOBHUTE TEMIIEpaTypy IOJHOM U
HENOJHOM 3aKkalku A craiu 45 U ONUIIUTE CTPYKTYpPY M CBOMCTBA CTalM IOCJIE Ka)XJO0ro BHA
TEPMHUYECKON 00pabOTKHU.
6. Bpibepute Mapky uyryHa jJjisi U3TOTOBJIEHUSI YMEPEHHO HAarpyKeHHbIX JleTajeld MalluH, paboTarommx
0e3 TpeHHs, K KOTOPBIM NPEABIBIAIOTCS, IIaBHBIM 00pa3oM, TpeOOBaHUS JIETKOCTH, & HE MPOYHOCTHU
(MIUTBL, KPBILIKK KOpITyca, IIKUBBI CTOMKH, IJIAHIIAWOBI). YKaXUTEe cOCTaB, 0OpabOTKY, CTPYKTYpY H
OCHOBHBIE MEXaHUYECKHE CBOMCTBA.
7. Kynadyku J07KHBI UMETh MUHUMAJBbHYIO A€(QOpMAaIiioO U BBICOKYIO U3HOCOYCTOMYMBOCTh (TBEPAOCTh
noBepxHoctHOro cios HV 750 — 1000). Has wmx wusroroieHusi BbiOpaHa ctamb 35XM®DA: a)
pacmudpyiTe cOCTaB CTaau U ONPEAENnTe, K KaKoi TpyIne OTHOCUTCS JaHHas CTalb [10 Ha3HaYEHHI0; 0)
Ha3HA4YbTe U OOOCHYHUTE PEXXUM TEPMUUYECKONW M XUMHUKO-TEPMHUUECKOW 00paOOTKH, OOBSICHUB BIUSHUE
JIETUPOBAHMSI HA MpEBpAIlleHus, IPOUCXOAIINE Ha BCEX 3Tanax oOpabOTKH JaHHOM CTaau; B) OMUIIUTE
MUKPOCTPYKTYpY U CBOMCTBaA CTaJIM M1OCII€ TEPMUUYECKON 00pabOTKH.
8. Jlns m3roroBieHust kanuOpoB BbiOpaHa ctank 9X16: a) pacmmdpyiiTe cocTaB CTalud U ONpEAeTuTe, K
KaKoOM rpyIIe OTHOCUTCS JaHHas CTajlb 110 Ha3HAueHUIo; 0) Ha3HaubTe U OOOCHYHUTE PEXKUM TEPMHUECKOMN
00paboTKH, OOBSCHUB BIUSHUE JIETUPOBAHUS Ha IMPEBpALICHHs, MPOUCXOISAIIME Ha BCeX JTamax
TepMHUECKON 00pabOTKU TaHHOM CTalu; B) OMUIINTE MUKPOCTPYKTYPY U TJIaBHBIE CBOMCTBA CTaJIU MOCIIE
TEPMHUECKON 00pabOTKH.
9. ns u3roToBieHUs psa JeTalel B aBHAaCTPOCHUHU NpumeHsieTcs ciiaB MA2. Pacmmdpyiite cocta
CIUIaBa, MPUBEANTE XapaKTEPUCTHUKU MEXaHMUYECKHUX CBOMCTB M YKa)KUTE CIOCOO M3TOTOBJIEHMS JleTanen
U3 3TOTO CIIJIaBa.
10. Onumure aHTU(PUKLIHMOHHBIE MOKPBITUS METAIOB mojuMmepaMu. [IpuBennute xapakTepUCTHKY HX
CBOICTB M yCIIOBUSI IPUMEHEHUSI.
Bapmuanr 8
1. Onummre CTpoEHHME U OCHOBHBIE XapaKTEPUCTUKH KPUCTALIMYECKOM pEIIeTKH Xpoma (MapameTpsl,
KOOPJMHATHOE YHCIIO, IFIOTHOCTh YIIaKOBKH).
2. BbluepTuTe IMarpaMMmy COCTOSIHHSI CHUCTEMbI CypbMa — TepMaHui. ONuIIuTE B3aMMOJACHCTBHE
KOMIIOHEHTOB B JKUIKOM U TBEPJOM COCTOSHUSX, YKaXHUT€ CTPYKTYpHBIE COCTaBIISIOIIME BO BCEX
o0nacTsax auarpaMMbl U OOBSICHUTE XapakTep HM3MEHEHHUS CBOMCTB CIJIaBOB B JAHHOW CHUCTEME C
nomoinbio paBui KypHakosa (puc. 8).
3. Kak mu3MeHsIOTCS CTpoeHHME M CBOMCTBA IpPU HArpeBaHUM IPEABAPUTEIBHO N€POPMHUPOBAHHOTO
MeTaa?
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Puc. 8. Jlnarpamma cocrosiausi cypbMa — repmanuii (Sb — Ge)
4. BeluepTuTe AMarpaMMy COCTOSIHUS JKEJI€30 - KapOuJ xenes3a, YKaKUTe CTPYKTYpHBIE COCTaBIISIIOIINE
BO BCEX OOJIACTSX JUarpaMMBbl, ONUIIMTE MPEBPALICHUS U MOCTPONTE KPUBYIO HAarpeBaHHs B MHTEpPBAJeC
temriepatyp ot 0 mo 1600°C (¢ mpumenenuem npaBui (a3) mnsa cmaBa, coxepxkamero 1,7% C. s
JAHHOTO cIUIaBa ompenenute npu Temmeparype 1400°C: mpoleHTHOE coaepkaHue yrieponaa B (asax;
KOJIMYECTBEHHOE COOTHOIIEHHE (a3.
5. VYrnepoaucteie ctanu Y8 u 35 UMEIOT MOCIE 3aKaJIKU U OTIIyCKa CTPYKTYPY MapTEHCUT OTIIyCKa U
TBEépaocTh: mepBas - HRC60, Bropas - HRCS50. Hcnonb3yss nmuarpamMmy COCTOSIHUS JKEIe30 - KapOu
JKele3a U y4uThIBasl MPEBpAIlEHUs, IPOUCXOISAIINE MIPU OTIYCKE, YKAKUTE TEMIIEpaTypy OTIYyCKa IJis
KaKA0K cramu. Onuimmre BCE MPEBPALICHUS, MPOUCXOJSAIIME B 3TUX CTAISIX B IPOLECCE OTIyCKa, U
00BSCHUTE, MIOYEMY CTaIb Y 8 UMEET OOJIBIIYIO TBEPAOCTD, YEM CTAJIb 35.
6. Ha3HaubTe peXuM TEepMHUECKOW O0OpabOTKH (TeMIleparypy 3aKajKd, OXJIKIAIOIIyl0 Cpeay H
TEMIIepaTypy OTITyCKa) JeTalleil MaluH U3 cTaiuu 45, KOTopble JOJDKHBI UMeTh TBepaocts HRC40 — 45.
Onumure CyIHOCTh MPOUCXOASAIIMX MPEBpAIleHui MpU TepMUYECKOW 00pabOTKe, MUKPOCTPYKTYpY U
CBOMCTBA.
7. Jnst u3roToBieHUs pa3BepTOK BblOpaHa crtanb XI': a) pacmudpyiite coctaB U onpeaenuTe, K Kakon
rpyIIe OTHOCUTCS JaHHas CTajb [0 Ha3HA4YCHHIO; 0) Ha3HAYbTE U 0OOCHYHUTE PEKUM TepMUUYECKON 00pa-
00TKH; B) OMUILKUTE MUKPOCTPYKTYPY U CBOWCTBA CTAJIM MOCIIE TEPMUUECKON 00pabOTKH.
8. B xomioctpoenun ucnomapizyercs crainb 12X1M®: a) pacumdpyiite cocTaB U ONPEAEIUTE TPYIILY
CTaJli 10 Ha3HAYEHUIO; 0) Ha3HAYbTE PEXKUM TEPMHUUYECKON 0OpaOOTKM M MPUBEIUTE €ro 00OCHOBAHHE.
Onumure CTPyKTYpY CTaju MOCJIE€ TEPMHUUECKON 00pabOTKH; B) KaK BIMSIET TEMIEpaTypa dKCILTyaTaluu
Ha MEXaHWYECKHE CBOMCTBA JIaHHOM cTamun?
9. Jlnsg U3roTOBIIEHHUSA JA€Tajel myTeM IIyOOKOHM BBITSKKM —TNpuUMeHseTcs JaTyHb JI68: a) pacmudpyiite
COCTaB W OIHUIIUTE CTPYKTYpy CIUIaBa;, 0) Ha3HAYBTE PEXXHUM TEPMHUYECKON 0OpabOTKH, MPUMEHSIEMON
MEXIy OTACIbHBIMA OIEpPAlUSIMH BBITSOKKH, M OOOCHYWTE €ro BBIOOp, B) MPHUBEIUTE OOIIYIO
XapaKTepUCTHUKY MEXaHUUECKHUX CBOWCTB CIUIaBA.
10. OnummTe BIHUSIHUE MOPOIIKOBBIX M BOJJOKHUCTHIX HAIIOJTHUTEEH Ha CBOMCTBA PE3UHBI.
Bapuanrt 9
1. Onumure CTpOeHHE M OCHOBHBIE XapaKTEPUCTHUKU KPUCTAJUIMUECKOHN pelIeTKH CBUHIA (IapaMeTpsl,
KOOPJMHAIIMOHHOE YUCIIO, INIOTHOCTh YIaKOBKH).
2. BeaeptuTte amarpammy cocTOsiHUSI cucTeMbl kaaMmuid — uHK (Cd — Zn). OnummTe B3anMOACHCTBHE
KOMIIOHEHTOB B JKUIKOM M TBEpPJOM COCTOSHUSX, YKaXHUT€ CTPYKTYpHBIE COCTaBISIOIIME BO BCEX
o0JacTsX [uarpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep M3MEHEHHUs CBOMCTB CIUIaBOB B JIAHHOM cucTeMe
¢ momobto npasmi Kypuakosa (puc. 9).
3. B "em paznmurie MeXITy YIIpyroi 1 miacTHIecKon nedopmarpeii?
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Puc. 9. luarpamma cocrostaus kaamuii — nuHk (Cd — Zn)

4. Beraeprute auarpamMMmy COCTOSIHUS JKeJle30 — KapOul JKele3a, YKaKUTE MPEBPAIICHUS U TOCTPONUTE KPUBYIO
HarpeBaHus B uaTepBaie temmeparyp ot 0 1o 1600°C (c nprumMenenneM npasui ¢a3) JUis CIuiaBa, COACPKAIETo
2,8%C. Ins 3amaHHOro cruiaBa ompenenure npu Temmeparype 1250°C: cocraB ¢a3, T. €. MPOIEHTHOE
cozieprkaHue yriepoza B (pasax; KOIMYECTBEHHOE COOTHOIICHUE (a3.
5. Iloyemy U1l M3rOTOBJIEHHMSI MHCTPYMEHTA IPUMEHSETCSA CTalb C MCXOJHOM CTPYKTYpPOM 3E€pPHUCTOTO
nepiuta? B pesynprare Kakoil TepMuyeckoil 00pabOTKH MOXKHO TMOIYYUTh 3Ty CTPYKTYPY?
6. Ilnamku u3 cramu Y7A 3akaneHsl: nepBas — oT TeMreparypbl 760°C, Bropas — OT TeMIeparypsl
850°C. Wcnonb3ys AuarpaMMy COCTOSIHUSI KeJIe30 — KapOuJI xene3a, 00bSICHUTE, KaKasi U3 3TUX IUIAIIeK
3aKajieHa IPaBUIJIbHO, UMEET 00Jiee BHICOKHE PEXYILNE CBOMCTBA U IIOYEMY.
7. Jna W3rOTOBJECHHS MOJIOTOBBIX INTaMIlOB BblOpaHa cramb SXI'M: a) pacmmdpyiite coctaB u
OTIpeNeNnTe, K KaKOW TPYNIe OTHOCUTCS JaHHAas CTalb 10 HAa3HAYEHUIO; 0) Ha3HauybTe M OOOCHYHTE
PEXUM TepMHUUYECKOH 00pabOTKH, OOBSICHUB BIMSAHUE JISTUPOBAHMS HA MPEBPAILCHHS, TIPOUCXOAIINE Ha
BCEX dTalax TePMUYECKOH 00pabOTKM TaHHOW CTallM; B) OMHIIUTE CTPYKTYPY H IJIaBHBIE CBOMCTBA CTAIN
nociie TepMU4ecKoi 00paboTKH.
8. OnummTe XapakTepUCTHKU >KapOIPOYHOCTH, XapakTep JedopMalvy W pa3pyLIeHHs] CIUIaBOB,
paboTarOUIMX B YCIOBUIX JUIMTEIHHOTO HArPY>KEHUS IIPU MOBBIILIEHHBIX TEMIIEPATypax.
9. B kauecTBe Marepuana A BKJIAAbIIIEH OTBETCTBEHHBIX MOJIIMITHUKOB CKOJIBKEHHS BHIOpaH CILIaB
b83: a) pacmmdpyiiTe cocTaB u onpeneauTe, K KaKoi Tpyrnre OTHOCUTCS JaHHBIN CIJIaB M0 Ha3HAYCHHIO;

0) 3apuCyiiTe U OMUIINTE MUKPOCTPYKTYPY CILJIaBa; B) YKAKUTE OCHOBHBIC TPEOOBAHMS, MPEIBSIBIIIEMbIE K
6a06uTam.

10. Tekcronmutbl. BnusHue xmomuyaToOyMa)XHOW, CTEKISIHHOM M acOecTOBOM TKaHEH Ha CBOMCTBa
I1acTMacc. YKaxxkure o01acTb NPUMEHEHHUS TEKCTOJINTA B MAlIMHOCTPOEHUH

Bapuant 10

1. Kak BiusieT CKOpOCTh OXJIQXK/I€HUSI HAa CTPOCHHUE KPUCTAIIM3YIOIIErocst Meraia’?

2. BeraepTturte quarpaMmy COCTOSIHUSI CUCTEMBI amfoMuHHNA — Menb (Al — Cu). OnumuTe B3anMoAeHCTBIE
KOMIIOHEHTOB B JKUJKOM M TBEPIOM COCTOSHUSX, YKaXHT€ CTPYKTYPHBIE COCTaBIISIIOIIME BO BCEX
o0JacTsX [uarpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep M3MEHEHHUs CBOMCTB CIUIaBOB B JIAHHOM cucTeMe
¢ momobto npasmi Kypuakosa (puc. 10).

t,C

800
700 K
658 .
600 g | T 500
—T K+ A2,/
I 133 i
/57 : H
400 ’ | B3(a+CuAl2) "
1
| \
300 / ! H
/ = '-
200 : I.
1
100 / ': i
! i
! 1
0 5 10 15 20 25 30 35 40 45 50 541
Al S %Cu CuAl2

Puc. 10. JIluarpamma cocTossHus amoMuauii — Meab (Al — Cu)
3. Kak Bmmsitor coctaB cmiaBa W CTENEHb IUIACTHYECKOW JedopMmalid Ha MPOTEKaHHE



PEKPUCTAIUTM3ALMOHHBIX TIporieccoB? UTo Takoe KpUTHYECKas CTereHb edopmanun?

4. BeluepTuTe AMArpaMMy COCTOSIHHS XKENE30 — KapOWa Kene3a, YKOKUTE CTPYKTYpHBIE COCTABIIIONINE BO
BCEX OONACTSAX JMarpaMMbl, ONMIIUTE NPEBPA-IICHUS U MOCTPOMTE KPHUBYIO OXJAXKICHUS B HHTEpBaje
temreparyp ot 1600 o 0°C (¢ mpumeHeHneM npaBiia ¢az) st cruiaBa, coaepkamiero 2,7% C. Jlns 3amanHoro
CILIaBa OMpPEIENTUTE MPOIICHTHOE COJICpKaHue yriieposa B azax mpu temrieparype 950°C.

5. Bblueprute AuarpaMMy M30TEPMHUYECKOTO IIPEBPALLEHUS ayCTEHUTA JUIsl CTANIM Y 8, HAHECUTE Ha HEE KPUBYIO
peXUMa HM30TePMHYECKON 00paboTKH, obecrieunBarorieii momydenue tBepaoctu HRC4S. Ykaxwure, kak 3TOT
PEXUM Ha3bIBAETCS], OMHUIINTE CYIIIHOCTh IIPEBPALLEHUN 1 KaKasi CTPYKTypa [OIy4aeTcsl B JAHHOM ClIydae.

6. BpiOepuTe Mapky uyryHa /Ui W3TOTOBJICHHSI OTBETCTBEHHBIX JETalleil MAaIlWH, HCIBITHIBAIOIINX
BUOpAIIMOHHBIC HATPY3KHU (KOJICHYAThIe BaJIbl, INATYHBI U T. I1.). YKaXXHUTE COCTaB, 00pabOTKY, CTPYKTYPY H
OCHOBHbBIC MEXAHUYECKHE CBOMCTBA JIETAJIIEN U3 3TOr0 YyT'yHa.

7. s M3roTOBICHMS IUTUT BBICOKOTO  KJacca TOYHOCTH  BbIOpaHa ctanb XBI': a) pacmudpyiite
COCTaB U OIpENENIUTE TPYIIy CTalIM [0 Ha3HAUYEHHIO; 0) Ha3HAYbTE U OOOCHYHTE PEKUM TEPMHUECKON
00paboTKH, OOBSICHUB BIHMSHHUE JIETHPOBAHWS Ha TMPEBpAIICHUS, MPOUCXOIIIME Ha BCEX ITamax
TEPMUYECKON 00pabOTKH TaHHOW CTalK; B) OMUIIKUTE CTPYKTYPY U CBOMCTBA CTAJIM TIOCIIE TEPMUUYECKON
00paboTKH.

8. HaznaubTe HeprkaBEIOIIyI0 CTalb s pabOThl B Cpelax cpefaHei arpeccuBHocTH. IpuBeauTe cocras
CTalii, HEOOXOAUMYI0O TEPMHUYECKYI0 00pabOTKy M TOdydaemylo CTpYKTypy. OObscHUTE (U3NYECKYIO
IPUPOY KOPPO3ZUOHHOM YCTOMUMBOCTH MaTepHalla U poJib KaKJ0ro JETUPYIOLIETo 3JIEMEHTA.

9. Jlns M3roTOBIEHHUS TOKOMPOBOJSAIINX YIPYTUX JIEMEHTOB BbliOpana Oponsa bpbHT-1,7. IlpuBenute
XUMHYECKHH COCTaB, DPEXHM TEPMUYECKOH OOpabOTKM U TOIydaeMble MEXaHMYECKHE CBOMCTBa
Marepuana. ONMUIIUTE MPOLECCH, MPOUCXOSIINE P TEPMUUECKON 00padOTKe, U OOBACHUTE MPUPOLY
YIIPOUHEHUSI B CBSI3U C IUAarpaMMOM COCTOSIHUS Meb — OepHILIHil.

10. YkaxuTe OCHOBHBIE OCOOCHHOCTH IUIACTMACC KaK KOHCTPYKIIMOHHOTO Marepuaia W PEeKOMEHIAINH 10
UCII0JIb30BaHMIO TJIACTMACC B MAILIMHOCTPOEHHUH.

Bomnpocsl Kk 3k3amMeHy

CrpoeHue u CBOMCTBA METAJUIOB. TUIIBI KPUCTAINIMYECKUX PELLIETOK.
JledexThl KpUCTaNINYECKON PEelIeTKH METaJIJIOB.

Mexanu3M npolrecca KpUCTauIn3auuu MetaiioB. CTpoeHHe CIINTKA.
®opMHpOBaHUE CTPYKTYPbI 1€(POPMHUPOBAHHBIX METAJIJIOB U CILJIABOB.
CrpoeHre MeTaJUINYECKUX CIIJIABOB.

[TpaBuio ¢a3 I'n66ca.

Jlnarpamma COCTOSIHMSA CIUIaBOB, 00OPa3yIOMIUX XUMUYECKOE COEJUHEHNUE.
JlarpaMMbl COCTOSIHUS CIJIABOB UX TOCTPOEHHUE U Ha3HAUCHHE.
JluarpaMma COCTOSIHHSI CILIaBOB C HEOIPAaHMYEHHOM PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHUHU.

©CoNOA~WLDNE

10.  /ImarpamMma COCTOSTHHSI CIUTABOB, HCITBITHIBAIOIIUX MTOTUMOP(HBIE TPEBPaIICHUSI.

11.  JImarpamMma COCTOSTHUS CIIJIaBOB C OTPAaHMYCHHOH PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIIOM CO-
CTOSTHUH.

12. ]JlmarpamMma COCTOSTHUS CIUIaBOB, 00pPa3yIONMX MEXaHUIECKHE CMECH.

13.  YmpormieHHas muarpamMma COCTOSIHUSI CHCTEMBI JKeJIe30-T[eMEHTHT.

14.  IIpaBumiio OTpe3KOB.

15. KommoneHTs! 1 ¢a3bl B CIIIaBax jkeies3a ¢ yriaepoaoMm.

16.  TpeOoBaHwUs, MPEABIBIIEMbIC K KOHCTPYKIIHOHHBIM MaTepHajIaM.

17. KoHcTpyKInOHHAsI MPOYHOCTh METAIJIOB U KPUTEPHUH €€ OLIEHKH.

18.  BimsHue npumMeceii Ha CBOWCTBA CTaJICH.

19.  BnusHue yriaepoja Ha CBOMCTBA CTaJICH.

20.  Knaccudukanust yriepoaucTol CTai MO CTPYKTYpE, MO CIoco0y MPOU3BOACTBA M PACKUCICHUS,
10 KauecTBYy.

21.  Cranu oOBIKHOBEHHOI'O KaUeCTBa U KaueCTBEHHBIE.

22.  Bunpl 9yryHOB. MHKPOCTpPYKTYpa CBOMCTBAa MapKUPOBKA.
23. OO6mume cBeieHus 0 TepMOOOpaboTKe.
24.  Bunpl TepMHYECKO 00paOOTKH METAJIIOB.



25.  IlpeBpamieHus B CTajJaH MIPH HAarpeBe.

26.  IlpeBpamieHus B CTaau MPU OXJIKICHUH.

27.  JlmarpaMma M30T€PMHUYECKOIO pacrajia ayCTeHUTA.

28.  Omxur, HOpMalIH3alusi, CTapeHHUE.

29.  Ortmyck B CTaJH.

30.  TloBepxHOCTHas 3aKajKa B CTAIIH.

31.  MapTeHcuTHOE peBpalIeHNE B CTANIH.

32.  llonHas u HEMoOJIHAS 3aKaJIKa CTaJH.

33.  IIpokannBaeMOCTh CTaJH.

34.  CrocoObl 3aKaJIKH CTaJIH.

35.  OcHOBHBIE JIMTHPYIOLINE AJIEMEHTHI B CTAJISX, UX BIIMSIHHUE Ha CBOMCTBA CTAJICH.

36.  YmnpouHeHHE NOBEPXHOCTH METAJLIOB IUIACTUYECKUM J1e(hOPMUPOBAHHEM.

37.  Oo6mwme ceexenus o XTO.

38.  llemeHTanus U HUTPOLIEMEHTAIUS CTAJIH.

39.  AzoTHpoBaHWE M HUTPOLIEMEHTALUS CTAJIH.

40.  JIuddy3nonHass MeTain3amms.

41. Knaccudukanus nerupoBaHHbIX cTajeil (IO paBHOBECHOM CTPYKTYpE, MO CTPYKType Tociie oXJia-
KJICHUS Ha BO3AYXE, 110 COCTABY, IO HA3HAYCHHUIO).

42.  llemeHTyeMbIe U yaydIllaeMble KOHCTPYKIIMOHHBIE CTAJIH.

43. CrpouTtenbHbIC U AaBTOMATHBIE CTAJIH.

44.  JKaponpouHble U KapOCTOMKHE CTANIH.

45.  KoppO3HMOHHOCTOMKHE CTaJIH.

46.  HM3HococTOiKHE CTaNN.

47.  PeccopHONpYyXHHHBIE, TOJIIAITHUKOBBIE KOHCTPYKIIHOHHBIE CTAJIH.

48.  MHCTpyMEHTalbHbBIE CTAIHM JJISl PEXKYIIEro WHCTPYMEHTA. YTJIEPOIUCTHIE M JIETHPOBAHHBIC WH-
CTpyMEHTAJIbHBIE CTAJIH.

49.  BeICTpOpeXyIIre HHCTPYMEHTAIBHBIE CTaJI U TBEP/IbIC CIIIABHI.

50. Twuran u ero cruiaBbl (CBOMCTBA, JIETUPYIOIINE JIEMEHTHI, TEpMUYECKass 00pabOTKa, MPOMBIIICH-
HBIE CIIaBBI, IPUMEHEHUE, MAPKHPOBKA).

51. AJUTIOMUHMM U €ro CIIaBbl (CBOWMCTBA, JIETHPYIONIUE DJIEMEHTHI, TepMUYECKast 00padoTKa, Tpo-
MBIIJICHHBIE CIUTABHI, TPUMEHEHHE, MApPKUPOBKA).

52. Marnuii u ero CruiaBbl (CBOICTBa, JIETUPYIOIIUE DIIEMEHTHI, TepMHUYECKass 00padOTKa, MPOMBIII-
JICHHBIE CIUIaBbI, IPUMEHEHHE, MAPKHPOBKA).

53. Menp u ee cruiaBbl (CBOMCTBA, JIETHPYIOIIHIE HIEMEHTHI, TepMUYecKas 00padoTKa, TP OMBIIICHHBIE
CIUIaBbI, IPUMEHEHNE, MAPKUPOBKA).

54.  Tlonste 0 HeMeTauIMUeCKUX maTepuanax. Kimaccuduxanus moaumMepoB (Mo cocTaBy, 1o Gopme
MOJIEKYI, TIO0 ()a30BOMY COCTOSIHUIO, TIO OTHOIIICHHUIO K HarPEBY).

55. OcoOEHHOCTH CBOMCTB MOJUMEPHBIX MaTepUaoOB (OPUEHTAI[MOHHOE YIPOYHEHHE, pelaKcalloH-

HBIE CBOICTBA, CTapEHUE MOJMMEPOB, PAIUAKCALIMOHHAS] CTOMKOCTb, aJIr€31H).

IIkaJjabl oeHKH 00pa3oBaTeIbHbIX T0CTHKEHUN !

NoNo bainel 3a BuA TpebGoBaHus K 3HAHUAM
paboThI
VO BX -9-10 | MakcumanbHblii 0ajul BBICTABISETCS MPHU MOJHOM U MPABUIBHOM BBINOJ-
YO JIP -5 HEHUU 3a/laHui, TITyOOKOM M IPOYHOM YCBOEHHUU CTYJAEHTOM MPOTrpaMMHO-
1 YO3n-5 ro Marepuaina, YeTKOM HU3JI0KEHUHU MOCTAHOBOK 33]1a4, aJITOPUTMOB U pe-
KJI-9-10 3yJIbTATOB PEUICHUsS 3a/1a4, BBIBOJOB IO Pe3ysbTaraM paboThl, TOTOBHOCTH
KP -9-10 BBINOJHSATH JaHHYIO paboOTy B MIPAKTHUKE.
VO BX — 7-8 | JlaHHblii Oaut BEICTAaBIAETCS MPH MOJTHOM U NPAaBIJILHOM BBIOJTHEHUH 33/1aHUH,
YO JIP 4 YCBOCHHH CTYIAEHTOM IPOTrPAMMHOIO Marepyalla, YeTKOM U3JI0KEHUU ITI0CTaHO-
2 YO3n—-4 BOK 3371a4, aJITOPUTMOB U PE3YJIBTATOB PELICHUS 3a7a4, BHIBOJOB I10 PE3yibTa-
KJI-7-8 TaMm paboThl, TOTOBHOCTHU BBINOJHATH JAHHYIO PabOTy B MpPaKTHUKE, HO HEKOTO-
KP —7-8 pbI€ BOIIPOCHI U3JIaracT HEMOCIIEN0BATENBHO, TOIYIIEHBI HETOYHOCTH.
3 YOBX -6 JlanHbiii 0aymn BBICTABISACTCS CTYJEHTY TPH BBIMOJHEHUH PabOThI, HO Y




YO JIP -3 CTYZEHTA HET IIOJIHOTO IOHMMAaHUs IMOCTAaHOBOK 33]1a4, METOJIOB U PE3YJIb-
YO31-3 | taros permeHuii.
KJI-6
KP -6
YO BX <6 OneHka «HEYHOBIETBOPUTEIBHO» BBICTABIISETCA CTYIEHTY, KOTOpPBIH HE
YO JIP <3 IIOJHOCTBIO BBINOJIHKMII PabOTy, HE OCBOWJI 3HAYUTENBHON YacTH MPO-
4 YO 3n<3 IrPaMMHOT0 MaTepHaia, JOMyCKaeT CYIIeCTBEHHbIE OINOKHU MPU TPAKTOBKU
?1} zg MIOCTAaHOBOB 3a/1a4, METO/I0B PEIICHUH, MOTYyYCHHBIX PE3yJIbTaTOB.
Bbaunbl
(uToroBoit OcBoenue
N N . TpeboBaHus K 3HAHUAM
PEUTHHIOBOM | KOMIETeHIU
OLIEHKH)
100-85 [IponBunythiii | OTBETHI Ha TMOCTaBJIEHHBIE BOMPOCHI TMOJHBIC, YETKUE W
YpPOBEHb pa3BepHyThie. PemieHust 3amad  JOTHYHBL, JOKa3aTelIbHBI U
JEMOHCTPUPYIOT aHAIUTHYECKHE W TBOPYECKHE CHOCOOHOCTH
CTY/ICHTA.
84-70 Cpennuii JlaroTcs moJIHBIE OTBETHI Ha IOCTaBJICHHBIE BONpPOCHL. llokazano
YpPOBEHb yYMEHHE BBIICISATh IPHYUHHO-CIIEACTBEHHBIE CBs3U. [Ipu perennn
3a1ad JIOMYIICHBl HE3HAYUTENbHBIC OIIMOKH, HCIPaBICHHBIE C
MTOMOIIIBIO «HABOJISIIIMX» BOITPOCOB MPEIOIaBATEIs.
69-60 bazoBsrit OTBeTbl Ha BONPOCHI M pEIICHUS TIOCTABJICHHBIX 33134
YpPOBEHb HEJIOCTaTOYHO TmoNHble. Jlormka W MOCIenoBaTeIbHOCTh B
pelieHnH 3aJad UMEIOT HapylieHus. B OoTBeTax OTCYTCTBYIOT
BBIBOJIBI.

Crynent, nonyuuBunii MeHee 60% oT MakCUMalIbHOTO Oaiijia 3a pa3zien JUCHMIUIMHBI WIH IPOMEXKYTOY-
HYIO aTTCCTalluI0, CYNTACTCA HCATTCCTOBAHHBIM I10 }IaHHOI\/JI JUCHUITIINHE.

Tabauna ajis aHaJan3a COOTBETCTBHSI H B3AMMHOI0 NepecyeTa OIeHOK B Pa3JIMYHBIX HIKAJIAX
Cymma Ouenka no 4-x 3auer Ouenka oatams
0aJ1J10B 0aJILHOM mIKaIe (ECTS) paia
90 - 100 5 (OTIM4YHO) A OTIIUIHO
85 -89 B OYEeHb XOPOIIO
75-84 4 (xoporto) C XOpOIIO

3a4TEHO

70-74

65— 69 D YIIOBJIETBOPUTEIHHO
3 OBJIETBOPUTEIIHLHO

60 -64 (yn p ) E MTOCPEACTBEHHO

HE
Hwuxe 60 | 2 (HEYOOBIETBOPUTEIHHO F HEYIIOBJIIETBOPUTEILHO

(neyn p ) 3a4TEHO YA P

YueOHO-MeTOANYECKOE U HHPOPMAIIMOHHOE O0ecneyeHne Y4eOHO! TUCIUTIIHHBI
OcHognas numepamypa

1. 3emckos lO. I1. Marepuanosenenue yuedHoe nocobue / FO. I1. 3emckoB. — Canxrt-IlerepOypr:
Jlans, 2019. — 188 c. https://e.lanbook.com/reader/book/113910/#1

2. MarepuanoBeieHue W TEXHOJIOTUH KOHCTPYKIIMOHHBIX MaTepuanoB: yueOHUK / O. A. MacaH-
ckmii, B. C. KaszakoB, A. M. Toxmumu [u nap.]. — Kpacnospck: C®Y, 2019. — 336
c. https://e.lanbook.com/reader/book/157550/#1

3. Apramonos, E. . MaTtepuanioBeneHrne U TEXHOJIOTHS KOHCTPYKITMOHHBIX MaTEPHAIIOB: yueOHOE
nocobue / E. . Apramonos, M. C. [Ipuka3uukos, B. B. [lluraesa. — Camapa: Cam['AY, 2018. — 248
c. https://e.lanbook.com/reader/book/113421/#1

4. bypwiit, I'. I'. MarepuanoBenenne. TeXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTEpUAIOB: y4eOHO-
Meroaumdeckoe mocoome / I. TI. Bypeii. —  Owmck: CubAJdM, 2019. — 222
c. https://e.lanbook.com/reader/book/149463/#1
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baswinena, /1. E. Kabnos, I1. B. [Tanun ; nox obme# penakuueii E. H. KabnoBa. — 2-e u3a., ¢ u3M. u 101.
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3JIEKTPOHHO-OnOmoTeuynas cucrema. — URL: https://e.lanbook.com/book/125558

6. MarepuanoBenenue. MaTepuaioBe/ieHHEe U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTE€pPHajoOB: METO-
nudeckue ykazanus / cocraButenu Jl. A. iBanos [u ap.]. — Cankr-IlerepOypr: CIIOI'Y T'A, 2020. — 60
c. https://e.lanbook.com/reader/book/145277/#1

7. Uly6una, H.b. Matepuanosenenue: yueouuk / Lllyouna H.b. — Mocksa: KuoPyc, 2020. — 281
c. https://e.lanbook.com/book/66460
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8. MakpoCKONM4YeCcKuii METO] UCCICIOBAHNS METAJUIOB U CIUIaBoB [TekcT]: MeTos. yka3. Kk jabopa-
TOPHBIM 3aHATUAM BceX popm o0yd. / coct. Anapuanosa E.B. - banakoso: BUTTY, 2011. - 16 c.
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Humepnem-pecypcol

[TouckoBbie cucTeMbl HHTEpHETa yandex.ru, google.ru, rambler.ru mo KOHKPETHBIM BOIPOCaM 00b-

€KTa IOMCKa.

MaTepnaanO-Texnnqecxoe ob0ecreyeHue JAUCHHUITJIMHBI

Jlabopatopust kapeapsr BUTU «MatepuanoBeseHuey, ocHalIeHHas: METALIOTpaGUIECKUMU MUK-
pockonamu mox. MUM — 6, MUM — 7; tBepnomepamu bpuuemns, Poksemta u Bukkepca; nedsto mis
HarpeBa, a TakXke: 0aku ¢ OXJIAXJIAIOUMMU KHUAKOCTAMU; IJIaKaThl: «J{narpaMma »xeie3o-yriepon» U
«/InarpamMma M30TepMUYECKOrO pacmnana ayCTeHHWTa»; CTeHIbl: «HepHble UM IBETHbIE MeTaiuiby, «Heme-
TaJNINYECKUE MaTepHalibDy; KOMIUIEKTH Makpo- ¥ MHUKpOHUIHM(OB; albOoMbl ¢ (poTorpapusiMu MHUKpO-
CTPYKTYp METaJJIOB U CIIJIABOB; MAPOYHHUK CTajlel U CIUIaBOB; 00pa3libl cTajel pa3IM4HbIX MapoK.

B03MOXXHOCTh HCMOIB30BAaHUS DJEKTPOHHBIX H3JIaHUN BO BpPEMsI CaMOCTOSITENIbHOM TMOATOTOBKHU
ctyaentoB, BUTU obecnieunBaet 00ydaromuxcsi pabouyuM MECTOM B KOMITBIOTEPHOM KJIACCE C BHIXOJIOM B
WHTEepHET B COOTBETCTBUH C 00bEMOM U3y4aeMbIX TUCIUIUIMH.

B Hanm4um UMEIOTCS ayAuTOPUU C MYJbTUMEIUWHON TEXHUKOHN JIJIsi MPOCMOTpa (GUIBMOB, MPE3CH-
Talui 1 BUIEOPOIHKOB. VIMeI0TCs JTUIIEH3MOHHBIE CTIPAaBOYHUKH U 0a3bl JaHHBIX.

B BUTU umeercst 6ubnuoreka HAy9YHO — TEXHUYECKOH, MMEPHOANIECCKON JTUTEPATYPHI, C ICUCTBYIO-
IIMMU CTaHAapTaMH, HacuuThIBatomas okoiao 600 mo3ummii.

YuyeOHO-MeTOAUYEeCKHE PEKOMEHIAUM J1JISl CTY/IEHTOB

1. Ykazanus i npoCayinuBaHusl JICKIHI

[Tepen HavamoMm 3aHITHII BHUMATEJIbHO O3HAKOMHUTLCS C YU€OHBIM IIJIAHOM TPOBEIEHUS JICKIIUH U
CITUCKOM PEKOMEHIOBAaHHOM JIMTEPATYPHI.

[Tepen mocemnieHneM O4YepETHOM JICKIIMA OCBEKHUTH B MaMSITH OCHOBHBIC KOHIIEHIIUU MPOHICHHOTO
panee matepuana. [loaroTroBUTh mpu HEOOXOIMMOCTH BOIIPOCHI ITpenoaaBaTento. He Hago onacaTkes, 9To



https://e.lanbook.com/book/125558
https://e.lanbook.com/reader/book/145277/#1
https://e.lanbook.com/book/66460

BOIIPOCHI MOTYT OBITH MIPOCTHIMH.

Ha nexnuu ocHOBHOe BHUMaHHE CJeyeT yIAensiTh He (opMyIaM U MaTeMaTUYeCKUM BBIKJIAIKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, OIPEAECIICHNUSAM U IOCTAHOBKAM 3a/1a4.

B mporecce n3yueHus JIGKIMOHHOTO Kypca HEOOXOAUMO 10 BO3MOKHOCTH YacTO BO3BPAILATHCS K
OCHOBHBIM IMOHATHSAM M METO/IaM peleHHs 3a7a4 (37eCb BO3MOXKEH BBIOOPOYHBIM KOHTPOJIb 3HAHUH CTY-
JICHTOB).

KenarenpbHO MCIOIB30BaTh KOHCIIEKTHI JIEKIMM, B KOTOPBIX MCIIONb3YETCs IPUHSATAs MpernojaBaTe-
JIeM cucTteMa 0003HauYEHU .

st Gonee moapoOHOTO U3ydEHHUs Kypca clenyeT padoTaTh ¢ peKOMEHIOBAHHBIMU JTUTEPATYPHBIMHU
MCTOYHUKAMU U BHOBb MOSBIISIOIMMUCS UICTOYHUKAMHU.

2. YKa3zaHus JUIs y4acTusl B IPAKTUUECKUX 3aHATUAX

[lepen nocemeHUEM YSICHUTh TEMY IPAKTHUECKOTO 3aHATUSA U CAMOCTOSTENIBHO U3YUYNUTh TEOPETHYE-
CKHE BOIIPOCHI.

B kon1e 3aHATHS IPU HEOOXOIUMOCTH BBISICHUTD Y TIPENOIaBaTENsI HESICHBIE BOIIPOCHI.

OCHOBHBIE Pe3yJIbTaTHl BHIIOIHEHUS PA0OTHI HEOOXOAUMO pacrevaraTh.

3. Yka3zaHus Juisl BBIIOJIHEHUS J1a0OpaTOPHBIX paboT

Cobmronate TpeOOBaHUSI TEXHUKU O€30MAaCHOCTH, JUIsl Yero MpOCIyIIaTh HEOOXOAUMBIE Pa3bsICHE-
HUS O NIPaBUJIBHOCTH MOBEJCHUS B J1aDOpaTOPHUH.

[lepen BbIIOTHEHUEM J1aOOPATOPHON pabOThI MPOBECTU CAMOCTOSTENBHO MOATOTOBKY K paboTe u3y-
YHB OCHOBHBIE TEOPETUYECKHE MOJIOKEHUS, 3HAHIE KOTOPHIX HEOOXOAMMO JJISi OCMBICICHHOTO BBITIOJIHE-
HUS paboTHI.

B mporecce BeimosHeHUsT paboTHI CleIyeT MOCTOSHHO OOMIATHCS C MPEToAaBaTeNieM, He JOIyCKas
110 BO3MO>KHOCTH HENPABUIIBHBIX JCHCTBHIA.

OcHOBHBIE PE3YNbTAThI SKCIIEPUMEHTOB HEOOX0IUMO 3a(PUKCUPOBATh B IMCbMEHHOM BUJIE.

[Ipu cnage 3adera mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHON paboTe, rae MOJKHBI ObITh OTpa-
JK€HbI OCHOBHBIE PE3YJIbTAThl U BHIBOIBI.

4. Yka3aHus 17151 BBIIIOJIHEHUS CAMOCTOSITEIbHON pabOoThI

[ToryunTs y mpenojaBaTesis 3a/laHue U CIUCOK pPEKOMEHIO0BaHHOM JuTepaTypbl. M3yuenue teope-
TUYECKUX BOINPOCOB CIIEAYET MPOBOJAUTH IO BO3ZMOKHOCTH CaMOCTOSITENIBHO, HO MPH 3aTPYAHEHUSIX 00-
pamarbes K MpenoJaBaTelo.

[ToAroTOBUTH MUCEMEHHBINM OTYET O TIPOJICITaHHOM padoTe.

[Tpu BhIMONIHEHNH (DPOHTAIBHBIX 33JaHUI MO YCMOTPEHHIO MpernojaBarenss padoTa MOXKET ObITh
OlleHEeHa 0e3 MUChbMEHHOT0 0TYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI, IPU YCIOBUU aKTUBHOMN
CaMOCTOSITENIbHOM pabOThI.

[TonAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

TakuMm o0pa3zom, camocTosTeNbHAs padoTa CTYIEHTOB SIBJISIETCS HEOOXOAMMBIM KOMIIOHEHTOM IIO-
Jy4EeHHUsI TOJTHOLIEHHOTO BBICIIETO0 00pa30BaHUsl.

MCTO)]I/I‘ICCKI/IC PEKOMECHIAIINNA JIsA l'lpel'lOl[aBaTeJleﬁ

1. Yka3zanus 1 npoBeAeHUS JICKIUA

Ha mepBo#i BBOAHOM JIGKITMU ClIeTaTh OO 0030p COAepKaHMs Kypca U OTMETUTh HOBBIE METOJIbI
Y TOJIXOJIbI K PEIICHUIO 3a/1a4, pacCMaTPUBAEMbIX B Kypce, JOBECTH J0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHATHIM HEOOXOIMMO MPOAyMaTh IUIaH €T0 MPOBEACHUS, COAEP-
KaHWE BCTYIUTEIbHON, OCHOBHOW W 3aKJIFOUUTEIILHON YaCTH JICKIIUH, O3HAKOMHUTHCS C HOBUHKAaMHU y4e0-
HOM M METOAMYECKOMN JTUTepaTyphl, MyOIHMKaUsIMHU MEPUOTUICCKON MeUaT M0 TeMe JICKIIMOHHOTO 3aH -
THS. YTOYHUTD TUTAH TIPOBEACHUS CEMHHAPCKOTO 3aHATHS MO Teme Jekuuu. [lepen nznoxeHuem Texyie-
ro JIEKIIMOHHOTO MaTeprajja HamOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha MPEABIAYITUX JICKITUIX.
C oT0M 11eTBI0 3a7aTh HECKOJIBKO BOMPOCOB ayIUTOPHH M OCYIIECTBUTH BHIOOPOUYHBIN KOHTPOJb 3HAHHS
CTYJICHTOB.

B xozae NeKIMoHHOTo 3aHATHS MPENoaBaTeb J0JKEH Ha3BaTh TEMY, yUeOHBIC BOIPOCHI, 03HAKO-
MHUTH CTYJIEHTOB C MEPEYHEM OCHOBHOUM M JOTOJHUTEIHHOW JUTEPATyphl MO TeMe 3aHATHs. PackpbiBas
coJiepKaHue y4eOHBIX BOTPOCOB, aKIIEHTUPOBATh BHUMAHHUE CTY/ICHTOB HAa OCHOBHBIX KaTETOPHSX, SBJIE-
HUSX U TPOIECCax, 0COOEHHOCTIX UX MPOTeKaHus. PacKphIBaTh CYyIITHOCTh U COACP)KAHUE PA3JIMYHBIX TO-
YeK 3pPEHHS M HAYYHBIX MOJAXO0J0B K OOBSICHEHHIO TE€X WIJIM UHBIX SIBIICHUN U MTPOIIECCOB.



Crnenyer apryMeHTUPOBaHO OOOCHOBATH COOCTBEHHYIO MO3UIMIO IO CIIOPHBIM TEOPETHUYECKUM BO-
npocam. [IpuBoauTe npumepsl. 3aiaBaTh MO XOAY H3JI0KEHUS JIEKIIMOHHOIO MaTepuana pUTOpPUYECKHE
BOIIPOCHI U CAaMOMY J1aBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALUU MBICIUTEIILHON NESATEILHOCTH
CTYJCHTOB, IIOBBILICHUIO UX BHUMaHUS M MHTEpeca K MaTepualy JIeKIUH, ee cojepxanuto. Ilpenonasa-
TEJIb JOJDKEH PYKOBOAMTH PabOTOH CTYyIEHTOB MO KOHCIIEKTHPOBAHUIO JEKIIMOHHOTO MaTepHaia, moadep-
KHBaTh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3y4aeMol TEMBbI, 0CO00 BbIjIe-
JIsis1, KaTerOpHalIbHBIN ammapaT. B 3akiIounTebHON YacTh JICKIIUU HE00X0IuMO cPOpPMYITHPOBATH OOIIHE
BBIBOZIBI IO TE€ME, PACKPBIBAIOIIME COJIEPYKAHHE BCEX BOIPOCOB, MOCTABJICHHBIX B JEKIUH. OOBSIBUTH
IUIAaH OYEPEIHOI0 MPAKTUYECKOTO 3aHATHS, JaTh KPATKHE PEKOMEHJALUMU 10 MOATOTOBKE CTYAEHTOB K
cemuHapy. OnpenennuTs MECTO U BPEMsI KOHCYJIbTALUU CTYI€HTaM, [I0KEIaBIIUM BBICTYIIUTh Ha CEMHHA-
pe ¢ JoKJIanamMu u pedeparamu.

Ha nocnenneii nexiuu ynenuts BpeMs i 0030pa HanboJiee BaKHBIX MMOJIOKEHUH, pAaCCMOTPEHHBIX
B Kypce.

2. YKa3aHus JUI IPOBEICHUS MPAKTHUECKUX 3aHATUI

YeTko 0003HAYHUTH TEMY 3aHATHSI.

OOCynuTh OCHOBHBIC MMOHATHUS, CBSI3aHHBIE C TEMOM.

B npouecce peuienus 3agad BECTU AUCKYCCUIO CO CTYJEHTaMM O MPAaBUIBLHOCTU NPUMEHEHHUS TEO-
pETUYECKHUX 3HAHUM.

OtMmeuath CTYAEHTOB, HaubOoJiee aKTUBHO YYAaCTBYIOIIMX B PELIEHUH 33a4 U IUCKYCCHSIX.

B KoHIIe TpaKkTHKHU 331aTh AyAUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIPOCOB.

3. YkazaHus U1t IPOBEACHUS JIa0OPATOPHBIX 3aHITHH.

Cobmronats TpeOOBaHMS TEXHUKH O€30MMaCHOCTH M MPOBOJUTH HEOOXOIUMBIE Pa3bsCHEHUS O Ipa-
BUJILHOCTHU MOBE/ICHUS B J1a00paTOPUH.

[lepen BbIMOMHEHHEM J1A0OPATOPHON PabOTHI MPOBEPUTH CTENIEHb TOTOBHOCTH CTYACHTOB, HAMOM-
HUTb U OOCYIUTh OCHOBHBIE TEOPETHUUECKUE IOJIOKEHUSI, 3HAHUE KOTOPBIX HEOOXOJUMO ISl OCMBICIIEH-
HOTO BBITIOJIHEHUSI padoT.

B nporiecce BbinmosHEeHUsT pabOTHI ClIeyeT MOCTOSTHHO OOIIAThCS CO CTYJEHTaMM, HE JOITycKasl 1o
BO3MOKHOCTH UX HETPABWIBHBIX JACHCTBUM.

TpeboBarb, 4TOOBI OCHOBHBIE PE3YJbTAThl SKCIIEPUMEHTOB OBbUIM 3a(pUKCUPOBAHBI CTYJIEHTAaMH B
MMCbMEHHOM BH/IE.

[Tpu mpueme 3aueta 1no padore TpeOOBATH OTUYET O MPOAETAHHONW padoTe, Ilie TOJIKHBI OBITH OTpa-
JK€HbI OCHOBHBIE PE3YJbTAThl U BHIBOIBI.

4.YKa3aHus 110 KOHTPOJIIO CaMOCTOSITEIbHOM pabOThI CTYZIEHTOB

[To ycMoTpeHHI0 mpenojaBaTesis 3a/laHue Ha CaMOCTOSITENIbHYI0 pa0OTy MOKET ObITh MHIMBHUIY-
AJIbHBIM WK (PPOHTATBHBIM.

[Ipy mcnonb30BaHMM WHAMBUAYAJIBHBIX 3aJaHUil TpeOOBaTh OT CTYJEHTa MHUCHbMEHHBIM OTUET O
IpoJiesIaHHOM pabdoTe.

[Tpu mpumeHeHun (POHTAIBHBIX 3a/laHUN BECTHU KOJIJIEKTUBHBIE OOCYXKIEHHS CO CTYAEHTaMU OC-
HOBHBIX TEOPETUYECKUX MOTOKEHHH.

C nenbro KOHTPOJISl KaueCTBa BBIIOJIHEHUSI CAMOCTOATEIBLHONW paboThl TpeOOBATh UH/IMBUIyabHbIE
OTYeTHI (IOIYCTUMO BMECTO MUCbMEHHOTO OTYETa MPUMEHSITh UHIMBUyalIbHbIe KOHTPOJIbHBIE BOIPOCHI).

[Tporpamma coctaBiena B cooTBeTcTBuM ¢ TpeboBanusmu OC HUAY MUDU u yueGHBIM m1aHOM
OCHOBHOI1 00pa30BaTeIbHON MPOrpPaMMBbl

Pabouyro nmporpammy coctasui goueHT Kynamesa 1.0.
Penenzent: nouent Kocrun . A.
[Iporpamma omobpena Ha 3acemannu YMKH 13.03.01 TerutosHepretuka W TEIUIOTEXHHKA OT

15.11.2021 roga, mpoTtoxost Ne 2.
[Ipencenarens yueOHO-MeTOAMYECKOM KOMuccuu PasyBaer A.B.



