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1 BBEOEHMUE K PABOYEW NPOrPAMME OUCLIUNIIUHBI
1.1UenbancumnnumHbl:ChopmmnpoBaTbkoMneTeHLMOBYYatoLLerocaBobnacTuTeXHM4eckMxmaTepuarnos,cnoco
Haxuxnony4eHuns,opM1pOBaHNA3AroTOBOKMAETANEN,03aBUCMMOCTUCBOVCTBMATEPUANOBOTUXCTPOEHNS,0cN0co6axaocT
MXXEHMAONTUMAlbHbIXCBOWCTB,03aBMCUMOCTUCBOMNCTBOTYCIIOBUINIKCNNyaTaLmm.

1.23apauvMancLUUNInHBI;
*PaccmoTpeTbMaTepuanoBegyeckneacnekTbipaunoHanbHOroBbIGOPakoHCTPYKLMOHHbIXMATEPUanoBUCXOASN3YC

NOBUIASKCNNyaTaLMN.
*PackpbITbNpUHLUMNLIHAYYHOroNoAX04aKBbIGOpYMaTEPMAnoBAIAN3rOTOBNEHUATENIOBLIXSHEPrO-annapaToBmKO

HCTpyKunisLIBI.
*[TpoaeMoHCTPUPOBaTLOCOOEHHOCTUBNNSHMA3ABUCMMOCTUXMMNYECKOrOCOCTaBa,ha3oBONCTPYKTYpbiMaTepmarn

aHaeroTexHONorMYeCcKMENIKCNyaTaLMoOHHbIEXapaKTEPUCTUKM,

1.3TpeboBaHusAKNpeaBapUTENIbHONNOArOTOBKEOOYyUaloLLlerocs:
MpenBapuTenbHasnogroToBKanpeanonaraeTCo34aHNEOCHOBBIANSMOPMUPOBAHUSKOMNETEHLNIA, YKa3aHHbIXBIM.2

,MPUN3YYEHNNANCLUNIINH:
MaTtemaTuka
dusnka

Xnmusa

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlK-4:Cnoco6eHy4YnTbIBaTbCBOMCTBAKOHCTPYKLMOHHbIXMaTepMaroBBTENNIOTEXHUYECKMXPAcUYeTaxCy4eTOMaNH
aMU4eCKUXMTENNOBbIXHArpy3oK

3HaTb:VICTO‘-IHI/IKVIﬂOJ'Iy‘-IeHI/IFlCI'IpaBOHHOIZI/IH(*)OpMaLI,I/II/II'IOKOHCTpYKLI,I/IOHHblMMaTepMaﬂaMMMXCBOIZCTBaM;OCHOBHbIeKOHCT
PYKUMOHHblEeMaTepuan bl,ﬂpl/lMeHHeMbIeBTeI'IJ'IOSHepFeTI/IKeI/lTeI'II'IOTeXHMKe,MXCprKTypyMCBOﬂCTBa;I'IpI/IHLI,MI'IbIMapKI/IpOBK
VIKOHCprKLI,VIOHHbIXMaTepVIaJ'IOB;MeTOﬂbIO6p360TKVIVIVIXBJ'IVIF|HVIeHaCBOVICTBaMaTepVIaJ'IOB

YmeTb:on pe,D,eJ'IFlTbCprKTypyVICBOVICTBaKOHCprKLI,VIOHHbIXMaTepVIaJ'IOBI'IOEla,D,aHHbIMMeTOﬂMKaM;BbI6VIpaTbKOHCprKU,VIOH
HbleMaTepMaﬂblBCOOTBeTCTBVIVICTpeSyeMbIMVIxapaKTepVICTVIKaMVI,EI,J'IFlVICI'IOJ'Ib3OBaHVIFlBO6J'IaCTVII'IpOGbeCCVIOHaJ'IbHOVID,eFlTe
JIbHOCTW.

BﬂaAeTb:HaBbIKaMVIy‘-IeTaCBOVICTBKOHCprKLI,VIOHHbIXMaTepVIaJ'IOBBTeI'IJ'IOTeXH nyeckmxpacdeTtax

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

o = KoHTakTHasipaboTa
HanmeHoBaHue n cogepxaHune g %E CP ?HHO?;U" dopmaTeKyLLIETOKOHTP
pasfenos, TeM 1 y4ebHbIX 3aHaTHi |3 S & Tex. | Mp. | JaB. |yacy) (POpMbI3aHAT ons

1y £ | (4acsl)|(4acsl)|(vacsl) nn

Pasgen 1.

ObLwaaTeopusimatepumanoBegeHns

Tema 1. ATOMHO-KpUcCTannmMyeckoe

CTpPOEHMEe MeTanmnos

CBeAeHVsi O BHYTPEHHEM CTPOeHUW,| o n

nedektax M CBOWCTBaxX MaTepuaros. > 5 3 I

TunbIKpUCTaNINYECKNXPELLETOKMETAN

nos.. Nonumopduam. AHn3oTponus

JlabopaTopHas pabota Ne1

VMiamMepeHre TBEpAOCTN MaTepunanos




Tema 2. ®a30BO-CTPYKTYPHbIA COCTaB CMJ1aBOB
3aKoHOMEepHOCTH KpucTannusaumm
matepuanoB. TepMUHbl Teopuu  CMIaBOB:
KOMMOHEHT, cucTema, asa, CTpyKTypa.
TunoBble AuarpaMmMmbl COCTOSIHWUS: CMaBOB-
MeXaHU4eCKNX cMecei, TBepablX pacTBOPOB, C
OrpaHU4YEeHHON PacTBOPUMOCTbIO KOMMOHEHTOB,
C XMMUYECKUM COeaUHEHNEM, C NONUMOPHBIM

npespaLLeHnem. MpaBunodas.
MpaBnnooTpeskoB. OJBTEKTMKA. IBTeKTOUA.
CBs13bCBOVCTBCMNIIABOB c

BMOOMANArpamMmMcOCTOSIHUAKOMMOHEHTOB.
Na6opaTtopHas pabota Ne2 Makpockonunyeckumin
1N MUKPOCKOMWUYECKUIA aHanmn3bl MeTanmnos
JlabopaTtopHasi pabota Ne3 Onpegenenue
KPUTUYECKNX TOYEK

JlabopaTtopHasa pabota Ne4 CTpyKTypbl CNnasoB
CBUHEL-CypbMa

Paspgen 2. )Kenes3o 1 cnnaBbl Ha €ro ocHoBe

Tema 3. [dnarpamma COCTOSIHUS ChaBOB
KEeneso — LEMEHTMUT.

[narpamma COCTOSIHMS CMMaBOB Kene3o —
uemeHTnT. ®asbl. PasoBblienpeBpaLlEHNS.

Tema 4. CTpyKTypbl CTanem n 4yryHos.
Yrnepoauctble cTanw. TexHonoruyeckme
nobaBku 1 BpeaHble npumecu. Knaccudurkauus
yrnepoamncTbIX cTtanemn no KayecTBy,
cofepXaHuio  yrmepoga M Ha3HaYeHMIo.
MpUHUMNBI MapKUPOBKKU YriepoaucTbixX cTanen.
Knaccudmkaums cepbix 4yryHoB Mo copme
rpadPUTHBIX  BKIOYEHUMA W MeTansiMyeckomn
OCHOBE. MapknpoBka CepbIX  YYryHOB.
CeoncTaa.

JlabopatopHaa pabota Ne5 [dnarpamma
COCTOSIHUS CMNIIABOB Xene30-LeMeHTUT

Tema 5. [Oedopmauua wn Tepmuyeckas
0bpaboTka MmeTanuyeckmx Marepuanos
[edopmaunameTtannmyeckuxmaTepuanos.
Haknen.
OnpeneneHnenoHATUATEPMUIECKONOBPaboTKN.
Cmsryaowasa u ynpoyHsiowas TepMuyeckas
obpaboTtka. OTxur m Hopmanusauus. Buabl
omxkura. Llenn omxura. 3akanka ctanu. NonHas
N He nonHas 3akanka. Kputmnyeckas ckopocTb
3aKkanky. 3aBMCMMOCTb CTPYKTYpbl CTanuM OT
CKOPOCTU  OXFaXAEHWUs U3  ayCTEHUTHOro
COCTOSIHUS. MpokanuBaemocTb n
3aKanMBaeMoCTb. OTnyck. BugpbloTnycka.
3aBMCMMOCTb CTPYKTYpbl M CBOWCTB CTanu OT
TemnepaTypbl OTMycka. XWMUKO-TEXHUYECKas
obpaboTka cTtanu.

JlabopatopHaa pabota Ne6  CrpykTypbl
OTOXOKEHHbIX cTanen

JlabopatopHaa pabota Ne7  CrpykTypbl
3aKaneHHbIX cTanemn

JlabopaTopHasi pabota Ne8 CTpykTypbl Cepbix
UVIVHOR

K.1,0




Tema 6. ObLme cBefeHNa O NermpoBaHHbIX
cTansx

HepocTaTtku YrepoancTbIX cTanen n
npeumyllecTea NerMpoBaHHbIX.
BsanmogencTeme nerupylowmx 3anemMeHToB C
yrnepogom. BrnimsHve nermpyoLmx arneMeHToB
Ha nonMMmopdHble npeBpaLleHuns,
npeBpaLleHre NepeoxnaxaeHHoro aycteHumTa,
NpoKanMBaemMocCTb.
KnaccudurkayuanermpoBaHHbIXcTanen.
MapkupoBka. >Kaponpo4HocTb "
OKaNUHOCTOWKOCTb. Kputepun
Kaponpo4yHOCTU:  AnuTeNnbHas  MPOYHOCTb,
non3yyecTb. Bnugaxue nernpyroLLmx
3NEeMeHTOB Ha )KaponpoYyHOCTb n
OKanMHOCTONKOCTb. TennoycTtonyuseble,
KaponpoyHble U OKanMHOCTOWKMecTanw.

>KaponpouHblecnnaebl. CocTtaBbl. CBOMCTBa.
OfnacTunbumeHeHd

Tema 7. KOHCTPYKUMOHHblE cTanu obLiero
HasHa4yeHus

KOHCTPYKUNOHHbIE CTanm obLero HasHa4YeHus:
ynyylaemble, MNpPYyXWHHbIE, MOABEPXEHHbIE

MOBEPXHOCTHOMY YNPOYHEHNIO,
CTpOUTESbHbIE. Mapku. CeolicTBa.
[pumeHeHne.

Tema 8. KOHCTPYKLMOHHbIE crtanu

cneumanbHOro HasHayeHus
>Kaponpo4yHocTb " OKanMHOCTONKOCTb.
Kputepun  xaponpoyHoCTW:  AnuvTenbHas
NMPOYHOCTb, non3y4yecTb. Brnunsxue
NervpyroLLmMX 3N1IEMEHTOB Ha XXaponpo4HOCTb U

OKaNMHOCTOWMKOCTb. Tennoycron4ymeble,
»Kaponpo4Hble " OKarIMHOCTOMKNE
ctanun.>Xaponpo4yHblecnnasbl. CocTaBbl.

CpowctBa. O6nacTunpuMeHeHus.

Tema 9. Crtanm wu cnnaBbl C 0COObIMMU
mM3n4EeCKMMN CBOMCTBAMMU
Kopo3noHHo-cTonkmnecTanu. Mapku.
HasHaueHue. CaoncTtBa.
HoBsblemeTannunyecknemartepuansl.
MapTeHucTocTapetowmecTanm.
CnnaBblinamaTMdOopMbI.

Pasgen 3. LlBeTHble MeTanmbl W Cnnasbl,
WHCTPYMEHTarbHbIE mMarepuansl,
KOMMNO3ULMOHHbLIE MaTepuansl

Tema 10. Tspkenble LBETHbIE MeTansbl

Megb u ee csonctea. ObnacTb NpUMEHEHUS.
Cnnasbl megu. [pyvHUMNbI  MapPKUPOBKM
MeOHbIX CMraBoB. NaTyHw.
KnaccudumkaunanaTyHennocTpykType.
Hedopmnpyemble n nutenHole naTtyHn. Mapkm
naTyHen, cocTtaBbl, cBoucTBa. [lpumeHeHne
natyHen. bpoH3sbl. BugblbpoH3: onoBsHUCTLIE,
antoMUHUEBbIE,
CNOXHOroxmMmuyeckorococtara. JlutenHole u
aedopmnpyemble 6poH3bl. Mapku, cocTaBbl,
CBOWNCTBA, obnactu NpUMEHEHUS.
AHTUdPUKLIMOHHBIE cnnasbl. Knaccudukaums.

2 10
0,5 8
2 8
6

o,
0,5 6




Tema 11. Jlerkne UuBeTHble MeTanmnbl

TuTaH. CeocTea TUTaHa.
[[a3oHacbIlleHMe TuTaHa. TuTaHOBbIE
cnnasbl. CocrtaBbl. CeowicTBa.
O6nacTunpMmeHeHus. ANOMUHUIA N ero
CBOWCTBA. AntoMnHUEBbIE cnnaebl:
aedopMmmpyemble, He  YNpo4vHsiEMble
TepMmudeckon obpaboTkon; NUTENHbIE U
KOBOYHble. Mapkn, cocTaBbl CBOWCTBA,
obnactm npumeHeHuns. MarHui n ero
CBOWCTBA. MarHuneBble cnnassbl.
JluteliHble " aedopmnpyemsble
MarHveBble cnnaebl. Mapku. CcOCTaBbl,

Tema 12. MHCTpyMeHTanbHble
matepuansl, KOMMO3NLMOHHbIE
maTtepuansi

TpeboBaHus npeabsBnsieMble K
WHCTPYMEHTanbHbIM MaTepuanam.
Knaccudukauyus " MapKMpoBKa
WMHCTPYMEHTarbHbIX mMaTepurarnos.
Yrnepoanctble U HU3KOMErMpPOBaHHLIE
ctanu. beicTpopexywue ctanu. Teepable
cnnaBbl. Cocrasbl, Tepmuyeckas
obpaboTka WHCTPYMEHTanbHbIX
mMaTepuarnos.

Komno3uLmnoHHble MaTepuansl.

1 4,75

WUtoro B cemecTpe (Ha kypce ansa 3A0)

34

13

17 75,75

KoHcynbTaumm n npomexyToyHas
atTectauus (3aver)

0,25

Bcero koHTakTHas pa6ota u CP no
AvcuMnvHe

68,25

75,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALUKU
5.1 OnucaHue nokasatenen, KpUTepueB M CUCTEMbI OLLEHUBAHUA pe3ynbTaToB 06yveHus

5.1.1 NokasaTtenuoLeHnBaHuA

KoakomneTeHuum Moka3aTenuoLeHBaHNSIPe3ynbTaToBOOyYeHMs HanmeHoBaHMeoLeHOYHOrocpeacTea
1) LemoHcTpupyeT 3HaHue METOAUKN pacueTa
[BYXKOMMOHEHTHbIX Anarpamm asoBbiX paBHOBECUIA.
2) [emoHcTpupyeT OCHOBb! MCMonb3oBaHWs

OrnK-4
OTpakeHHOM CBeTe.

MUKPOCKONMMYECKOro aHanmaa q333OBOFO COCTaBa matepuana B

3) OueHuBaeT BNUSHNE U3MEHEHWA BHYTPEHHUX UMW BHELLUHMWX
haKTOpOB CUCTEMBI Ha Da30BbIN COCTaB.
AHanusmpyeT pesynbTaTtbl C NPUBAEYEHNEM MaTEMaTMYECKOro

Bonpochkl ycTHoro cobecegoBaHus
TvnoBble NpakTuKo-
OpPUEHTNPOBaHHLIE 3a4aHus

5.1.2 Cuctema n KpuTepumoLeHMBaHUsA

KputepumoueHMBaHNACOpMUPOBaHHOCTUKOMMNETEHLINIA

LWkanaoueHBaHuns

YcTHoecobecenoBaHme

MucbMeHHasipaboTa

O6yuvatowuics
[oCTaToO4HbIN
OCHOBHbIX

XnMmsma

3auTeHo npeBpaLleHni,

3TUX BEJINYUH.
OCHOBHBbIX

onnenanadiaay:

dusnyecknx
3aKOHOB (PM3NKM TBEepAoro Tena u

nokasbiBaeT
YPOBEHb  3HaAHWM
3aKOHOB,

TBepAodasHbIxX

nx BIIUAHWE Ha

TeXHoorn4yeckme n
3KcniiyaTtauyMOHHbIe
CBOVICTBaMaTepMﬂJ‘IOB n 3HadeHune

OpveHTupyeTca B
MOHATUAX ]

AV/ad=TalV.in} OCHORLINIO

Ob6yuatowmics OEMOHCTpUpyeT JocTaToyHoe
NMOHUMaHWe YCroBusi 3agavu, BrnageHue HaBblkaMu ero
aHanusa, BbIOOpa ONTUMarbHbIX
TemnepaTypHO-BPEMEHHBIX PEXMMOB TEPMUYECKON U
XMMUKO-TEpMMUYECKO 06paboTkn MaTepmnanos, ymMeHue
NpaBuIbHO paccynTaTbh Pas3oBblll COCTAB UCXOAHBLIX U
KOHEYHbIX MpOAyKTOB. [lonyckaeT HesHauuTenbHble
MOrpPeLUHOCTN NpU  MPUMEHEHUN MaTemMaTU4eCcKoro
annapata Ans peanusauuMu nnaHa pelleHus 3agauu
Monyyun




oTBeTax Ha BONpPOCHbI ouneta n
AonofiHNUTerbHble BOMNpPOCHbI
npenogaBsatend.

I'IpaBVIJ'IbeIVI OTBeT, HO UcnbiTblBaeT
3aTpygHEHUA ¢ ero VIHTepI'IpeTaLI,VIeVI.

OO6yuatownmnca He WMMeeT O0CTaTOYHOro
YPOBHSI 3HAHUS OUCLMMNUHBI, HE MOXeT
chopMynmnpoBaTb OCHOBHble dU3nYeckme
3aKOHbI, 3aKOHbI (PU3VKM TBEPAOro Terna u
XnuMmuama TBepaodasHbiX MpeBpaLLeHni,
UX BIUAHWS Ha TexHomormyeckve 1 |OGy4YaloWwuiicas He MOXET NpoaHanusMpoBaTb
aKcnnyaTauMoHHble CBOWCTBA |ycrnoBue 3agayun, HAMETUTb NiaH ee peLleHns], He
mMaTtepuarioB; MNOXO OpWeHTMpyeTcs B |crnocobeH npaBunbHO paccuutatb  (hasoBbIl
OCHOBHbIX MOHATUSIX U OMNpedeneHusix; |cocTaB UCXOOHbIX U KOHEYHbIX MNPOAYKTOB,
My0X0 3HAKOM C OCHOBHOW NWUTEpaTypoii; |Ha3Ha4nTb BbIOOp TeMrepaTypHO-BpeMEHHbIX
JOoMyckaeT npu OTBETE Ha 9K3aMeHe |pexumoB, He  Bnageetr  MaTeMaTUYeCKUMm

Hesa4yteHo

CylleCTBEHHbIe OWMOKA K He MOXeT annapaTtom. |-|pe,D,CTaBJ'IeHVIe‘-Iy)KOVIpa6OTbI,
YCTPaHUTb UX [axe noa pPYyKoOBOACTBOM |OTKaA30TBbINOJIHEHUA3aAaHNA
npenoagaBsatend.

MonblTka CNWUCbIBAHWUS, WCMONb30BaHUSA
HepaspeLleHHbIX TEXHWYECKMX YCTPOWCTB
WM MoNnb3oBaHMe MOACKAa3KoW [pyroro
yernoseka

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEO6GX0ANMbIE ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHbKOHTPONbHLIXBONPOCOB

Ne n/n | dopmMynnpoOBKMBONPOCOB

Cemectp 3

BnusHue MaTtepuana u 06beMHOM gonm nop Ha obnactu npuMeHeHnA NOPOLLUKOBbLIX MaTepunanos.

KomMno3numoHHble MmaTtepuanbl. Manmu.a 1 HanonHuTenb. CBOMCTBAaKOMMO3UTOB. anMeHeHVIeKOMI'IOZWITOB.

nOpOU.IKOBaﬂ MeTannyprus. nOpOUJKOBbIe mMmaTepuarnbl, NTOHATUE NOPUCTOCTU.

HemeTannunyeckne MaTtepuanbl. OcHoBHble Buapl. Nnactmacceol, nx KJ'IaCCMCbI/IKaLI,I/IFl, cocTaBbl, obnacTu
NnpuMeHeHua.

A |JWOIN|PF

Koppo3noHHO-CTOKIE cTanu. BnvusHue nervpyoLimx anemMeHTos. XpOMUCTbIE U XPOMOHMUKENEBLIE CTanMu.
MeXKpUcTannmTHasa Koppo3susi.

KoTenbHblecTanu.

M3HococTonKMe ctann, TUMNbl MBHOCOCTOMKNX CTanewn.

EbICTpOpe)KyU.I,VIe cTanu, HasHa4yeHve, nokasaTenu CBOWCTB, TepMunyeckas 06pa60TKa.

O|lo|N|o]| O

LtamnoBble ctanu. Ctanu Ans XonoAHow 1 ropsyen wramnosku. TepmuyeckasiobpaboTtka. Mapkuctanen.

MHCTpYMeHTaJ'IbeIe MaTtepuarnbl BbICOKOWN TBEepOoCTu. MeTansfiokepammyeckme, X MapkKnpoBKa;
MUHepariokepamm4yeckme pexyuime NHCTpyMeHTallbHble MaTepuarnbl.

Marnwuii u ero csoncTea. JlutenHbole u gecpopmmpyemMble cnnasbl MarHus. Tepmudeckas obpaboTka.

11 .
MexaHnyeckne cBOMCTBA MarHMEBbIX CMNJ1aBOB.

12  |BbicokonpoyHbleantomuHueBslecnnasbl. Mapku. CocTtaB. TepmuyeckasiobpaboTka. MexaHU4eckuecBoncTBa.

OedopmumpyembleantommHneBblecnnasbl. Knaccudukauusa. Mapkuposka. TepmuyeckasiobpaboTka.

13 o
MexaHn4eCcKnecBoncTBa.

14 JlntenHbleantoMmHueBblecnnaebl. MapkupoBka. TepmuyeckasiobpaboTtka. MexaHndecknecBoncTea.

AntomunHnin n ero cnnaebl. CBoMcTBa antomMmuHus. Knaccndmkaums antomuHuesbix cnnaBoB. Mapkn. CocTas.

15 TepmuyeckasiobpaboTka. CBoMCTBA.

16 TwutaH 1 ero cBoMCTBa. TUTAHOBbIE Cnnass. Knaccundukaumsa TntaHoBbix cnfaBoB. Tepmuyeckas obpaboTka
TUTAHOBbLIX CMy1aBoB. MexaHN4YeCcKMeCcBONCTBA.

17 BpoH3bl nuTenHble n gedopmupyemeie. MNpuHUMNBLI MapknpoBku. MNpumepbl Mapok 6poH3. TepMuyeckas

obpaboTka. MexaHn4ecknecBowncTBa.

18 JlutenHble naTyHu. MpuHUMNBLI MapkupoBku. ObnacTn NpUMeHeHus.

19 NatyHun. OedopmnpyemblenatyHn. CoctaB. MapkupoBka. TepmnyeckasiobpaboTtka. MexaHM4ecknecBoncTBa.

Megpb 1 ee ceonctea. O6nactu npumeHeHus. Knaccudgumkaumsa n mapkmpoBka MeOHbIX CMiaBoB.

20
O6J'IaCTI/II'IpVI MeHeHNnAMeHbIXCN/1iaBOB.

21 BonoueHue, M3roToBJ1IEHNENPOBOJIOKN.

22 MpokaTtka ctanen, cnocobbl 1 X Ha3Ha4YeHne.

23 XVIMVIKO-TepMVNeCKaﬂ 06pa60TKa. HVITpOLI,eMeHTaLI,I/IFl M NOBEPXHOCTHAA MeTannmsauuns.

24 XVIMVIKO-TepMMHeCKaﬂO6pa6OTKa. A3OTVIpOBaHMe. Cranm, nogsepraemMbliea3oTUpoOBaHUIO.




Xumuko-Tepmunyeckasiobpabotka. LiemeHtaums.Ctanm, nogsepraemblieemeHTaunm. CTpykTypa u CBOMCTBA

25 uemeHToBaHHoro cnosi. OkoHYaTenbHasa TepMmyeckas u MexaHndeckas obpaboTka ctanu nocne LemeHTauum

26 Ynydwenue ctanu. Kakve ctanu aBnsoTcs yrnydvwaembiMu.

27 OTnyck ctanu. Pa3HoBMAHOCTY OTNycCKa. I'Ipou.ecc!:l, npoucxogsLine B 3akaneHHon ctanu npy oTnycke.
BrnvaHnetemnepaTtypblOTyCKaHACTPYKTYpy U CBOMCTBACTanw.

o8 Otnyck ctanu. lNMpoueccol, npoxogswme B 3a|<anet|H017| cTanv npu oTnycke.
BrnvaHnetemnepatypblOTNyCKaHACTPYKTYPY U CBOMCTBACTanw.

29 Otnyckctanu. HasHaveHue. BnuaHnetemnepatypbloTNyCKaHaCTPYKTYpy M CBOMCTBacCTanu.

30 Hopmanusauusa ctann. OnpegeneHve TemnepaTypbl Harpesa 1 CKOPOCTU OXITaXKAEHUS.
ObnacTunpumMmeHeHUsiHopmanuaaumm.

31 Cnocobbi3akankucranen.

32 Cpegbl 4nst HarpeBa n OXNaXaeHUs ctanemn Npu nx 3akarnke.

33 MonHasasakankactanu.

34 HenonHaga 3akanka cranu. O6nactn npumeHeHusi. Boibop TeMmnepaTypbl HarpeBa U CKOPOCTU OXNaX4eHWUs.

35 3akanka ctanu. Beibop TemnepaTypbl Harpesa 1 CKOPOCTI OXMNaXKAEHMUA ANA 3aKamki. Kputnyeckasi ckopocTb
3akanku. CTpyKTypa 3akaneHHOn ctanu. 3akanmsaemoCTb 1 NPOKanvMBaemMoCTb CTanwu.

36 OTxur nepBoro 1 BToporo poaa. TemnepatypHeleycrnousi. ObnacTunpumMmeHeHus.

37 Omxur. Bugblomkura. OnpegeneHve TemnepaTypbl HarpeBa 418 OTXura ctanu no guarpamme Xeneso- yrriepoa.

38 HepaBHOBECHLIECTPYKTYpPbI B CTansix.

39 MpeBpalueHue NepeoxnaxaeHHOro aycTeHnTa B cTanm. MpoaykTbl NpeBpaLleHnst NnepeoxnaxgeHHoro
aycTeHuTa 1 X CBOWCTBA.

40 Kputnyecknetoykmctanm.

41 Haknen n pekpuctannusaums. OnpegeneHve teMmnepaTtypbl peKpUCTannsaLnmm xenesa n apyrmx metansos.

42 CeplfleqyryHbl. PasHoBugHocTn. MapkupoBkacepbixyyryHoB. dopma rpacpmrta. Metannnyeckas ocHoBa - BUAbI.
CaoWicTBa.

43 YyryHbl. BugbidyryHos. ConcTtBayvyryHoB. KnaccudumkaumsayyryHos.

44  |Cnocob npousBoacTsa YyryHa. icxogHoe cbipbe, OCHOBHbIE NapameTpbl Mpouecca JOMEHHOM BbINaBKU YyryHa.

45 CneumanbHble NerMpoBaHHbIE CTann: aBTOMaTHbIE, ANEKTPOTEXHUYECKNE, ObICTPOPEXYLINE, NBHOCOCTOMKNE

46  |NernpoBaHHble CTanu, MapKMpPOBKa JTErMPOBAHHbBIX MHCTPYMEHTAIbHbLIX Y KOHCTPYKLMOHHbIX CTanen.

47  |NernpoBaHHble cTanu, 06o3Ha4YeHne NernpyroLLmMx aneMmeHToB

48 OCHOBHvae KpUTEPUM XapOnpPO4HOCTN 1 XapocTonkocTu. MNMpumepbl NerMpoBaHHbIX XXaponpoYHbIX 1
apoCTonkux ctanen n cnnasos. O6NacTUNXNPUMEHEHMS.

49 OcHoOBHble nerupyloLLne anemenTsI, obecneunBatoLme )!(apOCTOﬂKOCTb W Xaponpo4vHOCTb CTanen.
MeToablOLEHKNXapOCTONKOCTN 1 XXaponpoYHOCTUCTanNen.

50 KayecTBeHHbIe U BbICOKOKaYeCTBEHHbIE YINepoaucTble MHCTPYMEHTarbHbIe cTanu.

51 OCHOBvaIe NPVHLMMNBbI MAapPKUPOBKN KOHCTPYKLUNOHHBIX YrepoaNCTbIX U KOHCTPYKLUMOHHBIX NerMpoBaHHbIX
cTanemn.

52 BrnusHne copepxxaHus cepbl U pochopa Ha MEXaHUYECKNE XapaKTEPUCTUKN KOHCTPYKLMOHHBIX CTanewn.

53 KauecTBeHHbIEe N BbICOKOKAYeCTBEHHbIE YINEPOaUCTbIE KOHCTPYKLUMOHHbIE cTann. MapKknpoBka,
obnacTMnpumeHeHus.

54  |YrnepogucTble cTanu oObIKHOBEHHOrO kavecTBa. MpuHUMNbI MapknpoBku. OBnacTMnpuMeHeHus.

55 Knaccudukaums yrnepogucTbix cTanen no kKayecTsy U HasHaydeHuo. MapkmpoBkayrnepogucTbIxcTanen.

56 Cnocobbl nponssoacTBa cTanu. MapTeHOBCKUIN, KOHBEPTOPHbIN, anekTpocTanu. JocToMHCTBa U
HeJoCTaTKMNPOLLECCOB.

57 Knaccudukaumsa ctanen — oCHOBHble Ccnocobbl knaccudmkaumm.

58 CkpbITble npumeck B ctansix. CneumanbHble npumeck B ctansax. Oumctka ctanen ot BpeaHbIX NpUMecen.

59 MocTosiHHbIE NpyMeck B cTansx. MNpouncxoxaeHne npumecen B ctanax. O4ncTka ctanen ot BpeaHbIX MpUMecen.

60 BrnusHve cogepxaHusa yrnepoaa Ha CBOMCTBa cTarnemn.

61 Odnarpamma COCTOSIHUS Xeneso-yrnepos skeneso-ueMeHTUT/. PaBHoBecHble da3bl. ObnacTu ctanem n Y4yryHos.
MpaBunodas. MpaBunooTpesKkos.

62 3aBUCMMOCTb NOKa3aTenen CBOMCTB CMMaBoB OT B1Aa gnarpamm coctosiHus /3akoH H.C. KypHakosal/.

63 |Ouarpamma COCTOSIHMSA CNIIAaBOB C XMMUYECKUM coeguHeHnem. dasbl. CTpYKTypbl.

64 |Owarpamma COCTOSHMIA CNIIAaBOB C OrPaHNYeHHOM PacTBOPMMOCTLIO KOMMOHEHTOB. ®asbl U CTPYKTYpbI.

65 Ownarpamma cocTosiHMI CcnnaBoB MexaHndeckmux cmecen. ®asbl. CTPyKTypbI.

66 Ounarpamma cocTOsiHMI CNiaBOB C HEOTPaHWYEHHON /MOMHON/ PacTBOPUMOCTbLIO KOMMNOHEHTOB. dasbl.

CTpyKTYypbI.




Mpaeuno das MNbbca, oTnnumne npasuna das ans TBepaodasHbix cuctem. MNpasunopblivara n
NpaBUNOOTPE3KOB.

67

Kpuctannusauua meTtansnos. BnvsiHie cTeneHn nepeoxnaxaeHns (CKOPOCTY OXNaXaeHus) Ha MexaHu4eckue
68 |cBoiicTBa OTNUBOK. CTPOEHMEMETANIMYECKOTOCTINTKA.
MoaudurumpoBaHvepacnnasaansanonyYeHNAMeNIKOKPUCTaNIMYeCKONCTPYKTYPbI.

69 Makpockonnyeckmin 1 MMKpOCKONUYECKNA aHann3 matepuanos. BO3MOXHOCTU U Ha3HayeHue.

70 OcHoBHble cBONCTBA MaTepuanosB: NPO4YHOCTb, TBEPAOCTb, yAapHaa BA3KOCTb, YCTalrloCTHaA NPO4YHOCTb.

HeCOBepUJeHCTBa KpucTtanin4eckoro CtTpoeHuns (,D,ed)eKTbl KpVICTaJ'IJ'IVI‘-IeCKOVI CprKTypr). WX Tunbl n BNuaHue Ha

71 o
nokasartesnin CBOUCTB MeTasifioB 1 HemMeTansos.

72 |Monumopdunam. AHn3oTponus. MarHuTHblenpespaLleHus.

MeTannbl, Kak OCHOBHbIE KOHCTPYKUWMOHHbIE MaTepunarnbl. MoHaTtue KpucTtannnyeckoro CtpoeHusa BellecTBa,

73 . o N
QNiEMEeHTapHasa A4enka, OCHOBHbIE TUMbl KPUCTaIrMM4eCKNX peLlleTokK, napamMmeTpbl 3J1IEMEHTAPHOU AYEUNKN.

5.2.2 TunoBbleTecToBble3aaaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)
Ne1
PacwmndpoBaTtb ykasaHHbIE MapKu:
Y10A
18XI'T
P9
C4y10
T15K6

Ne2

1. HapucoBaTtb guarpammy COCTOSIHUS CMaBoB, C HEOrPaHNYEHHOW PacTBOPMMOCTLIO KOMMOHEHTOB
2. YkasaTb BO Bcex 0bnactsx agnarpaMmbl ha3oBbli COCTaB.

3. YkasaTb BO BCcex 00nacTsix gnarpaMMbl CTPYKTYPHbIA COCTaB.

4. Ina cnnaea ¢ cogepxannem 20% B:

- onpegenuTb cocTaB a3 B crinase AN fnobor ToUKM MEXAY NMKBUOYCOM U CONUAYCOM;
-onpeaenuTb KONMMYeCTBO Kaxaon na das anist Tol XKe TOYKN.

Ne 3

1. HapucoBaTb gnarpammy COCTOSHMSA CNIIaBOB, C HEOTPaHUYEHHON PacTBOPUMOCTBIO KOMMNOHEHTOB

2. YkasaTb BO Bcex obnactsix agnarpaMmbl ha3oBbli COCTaB.

3. YkasaTb BO BCcex 00nacTsix gnarpaMMbl CTPYKTYPHbIA COCTaB.

4. Ina cnnaea ¢ cogepxannem 20% B.

a. NOCTPOMUTb KPMBYIO OXNaXOEeHWs1 JaHHOro cnnasa U ykasaTb NPOUCXOASALLME NPU OXNaX4eHUN NpeBpaLleHnst
BO BCEM TeMnepaTypHOM MHTepBare oxnaxaeHus oT TemnepaTtypbl NaBneHus 4o KOMHaTHOW;

5. YkasaTb camblil TYronnaskuin crnas Uinv KOMMOHEHT.

5.3 MeToanyeckue maTtepuansi, onpegensilolimMe npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (MnKN) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHomn atrectauMu U NopsaoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernameHTUPOBaHO foKasibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas X MncbmeHHas X KomMnbloTepHOETECTMPOBAHNE UHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuu no gucunninunHe

* BO3MOXHOCTb NOMb30BaTLCA KanbKynsTopom;
* Bpemsi Ha noarotoBky oTBeTa no ounety 40 MUHYT.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINHDI
6.1 YuebHasinutepatypa

ABTOp 3arnasue | MN3paTenbcTBO | [oguspaHms | Ccbinka

6.1.1 OcHoBHastyuyebHasinuTepaTypa




ConHues HO. M., MpaxuH|MaTtepnanosegeHue CaHkT-lMNeTepbypr: 2017 http://www.iprbooksh
E. N. XUMU3OAT 0p.ru/67345.html
6.1.2 lononHuTenbHaay4YebHaanuTepaTypa
NH. TennyxuH, B.I'.[MatepunanoseneHve [TekcT]:| M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TennyxuH, W.B.|y4yebHoenocobue Haykn P®, CMN6ITYPII. — 2010 materialovedenie.ht m
TennyxuHa Chno.: CrerTyperi
A.B.TponsHos [n ap.] |[MarepunanoseneHve [Tekct]:| M-Bo obpasoBaHus n http://nizrp.narod.ru/
y4ebHo-MeToanYeCKOE Haykn Po, BLWT3 2017 metod/kaftmim/9_5.p
nocobve Kk npaktudeckum u| CNGIYNTAO. — CM6.: df
nabopaTopHbIM 3aHATUSM BT CMe6rynTn

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHas 6ubnmoteyHas cuctema IPRB0oOKS [OneKTpoHHbIN pecypcl.
http://www.iprbookshop.ru/

OnekTpoHHas 6mbnuoTeka BLUTS CMNBIYMNTH [QnekTpoHHbIN pecypc].
URL: http://www.nizrp.narod.ru/

6.3 MNepe4yeHb NULEH3NOHHOIO U CBOBOAHO pacnpoCcTpPaHAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA OocylLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHue

MHTepaKTMBHbIVI KOMI'IbFOTeprIVI-BVID,eO-MyJ'IbTVIMeD,VIa KOMMINeKC Ond MMKpoaHarnn3a mMmeTtansioB
A-303 M CcnnaBoOB; YCTAaHOBKa onpeaeneHuna KpUTu4yeCknx To4eK CniiaBoB; YCTaHOBKa onpeneneHuna
pagnanbHOro BueHus 3y6‘-IaTbIX Konec; tBepgomMmep Pokeenna.

MeTannouncnenoBatenbckui MUKPOCKOM; Ha6op yqe6Horo MepUTenbHOIro MHCTpyMeHTa.
A-307

MynbTumeauiiHoe o6opyaoBaHue, cneumanusnpoBaHHas mebernb, Aocka
JlekunoHHasiayauTopms
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