MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIOAKO
HupekTop BLUT3

JIOKYMEHT NOANUCAH
; SJEKTPOHHOM NOJINUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
apos X TexHo10rMil 1 20

PaGouasi nporpamMma AUCUUNIIUHDI

| B1.B.02 | MaTtepnanoBegeHne B TEXHONOMMN nepepaboTkn NONMMeEpPOB
Y4eObHbIi NnaH: ProC3++b180301. 2-12_24-14.plx
Kadegpa: 22 MaTtepunanosegeHus n TeXHOMNOMMN MaLINHOCTPOEHUS

HanpaBneHme NnoAroToBKU:

(cneumanbHoCTb) 18.03.01 Xummnyeckas TexHonorns

Mpodunb noAroToBKM: TexHonorus 1 nepepaboTka NoNMMepoB
(cneunanunsauus)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb Tpynoe ®opma .
(kypc ans 3A0) et paboTta uac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu : 3ET atTectaumm
3aHATUA
yn 17 17 37,75 0,25 2
4 3avet
POa 17 17 37,75 0,25 2
Uroro yn 17 17 37,75 0,25 2
POa 17 17 37,75 0,25 2

CaHkT-MNeTepbypr
2024



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbiCcLLero obpasoBaHust no HanpaeneHuio nogrotoBkn 18.03.01 Xumwuueckas TexHOMNOrus, yTBEPXKAEHHBIM
npukasom MuHo6pHayku Poccum ot 07.08.2020 r. Ne 922

CocraButens (n):

KaHomaat XuMnyecknx Hayk, 3aBeayroLmnin kadpeapon Esgoknmos A.H.
cTapLumi npenogasaTesib HeuknHa M.H.
OT Kadbenpbl cocTaBuTENS: Espnoknmos A.H.

3asegytowini Kacbegpon MaTepuanosegeHns "
TEXHONOMM MaLLIMHOCTPOEHUS

OT BbInyckatoLen kadenpbl: JlnnnH B.A.
Baeepyownin kadegpom

MeToandeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuuHbl: CdopmypoBaTe KOMMETEHUMM oby4yatoulerocs B 06Nactu OCHOBHbIX CBOWCTB
MaTepmanoB KOHCTPYKLUMOHHOrO M OOLLEenpuKNagHoOro HasHavyeHus, MX Krnaccudpmkaumen um cnocobamm [OCTMKEHUSA
ONTUManbHbIX CBOWCTB A8 UX 3KCMfyaTaumMm B pasnnyHbIX YCrOBUAX.

1.2 3apauv AUCUUNNUHGI:

. HayunTb paumoHanbHO noaxoauTs K BblGOPY KOHCTPYKUMOHHOTO MaTtepuana MpUMEHUTENBHO K
YCrOBWSIM MOCIIEAYIOLLEN aKcnyaTaumm.
. PaccmoTpeTb MaTepuanoBegyeckue acnekTbl Bolbopa MaTepuana Mcxodsi U3 YCroBUA ero CryxGbl.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:
MpenBaputenbHas NoArotoBka npegnonaraeT Co3daHne OCHOBbI Afst (POPMUPOBAHMSA KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY NU3Yy4EHUN AUCLIUMNIINH:

AHanuTtnyeckasa XmMMmna n PU3NKo-XMMndeckne MeToabl aHanuaa
MaTtematuka

O6uwasn 1 HeopraHnyeckas XnMmus

OpraHnyeckas xmmus

dunsmka

dunsnyeckan xmmus

2 KOMNETEHLUWM OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-2: CnocobeH aHanun3upoBaTtb NPpN4iNHbl BOSHUKHOBEHUA U cnocooGbl YMeHbLUeHUA oTXo40B npon3BoacTBa
nonuMepHbIX MmaTepuarioB U nogrotaBnnBaTb NpeasnoXxeHua no yny'dweHUo KavdecTtBa npoaykKumm

3HaTb: METOOMKM pacyeTa [ABYXKOMMOHEHTHbIX Auarpamm (pasoBbiX PaBHOBECUI; OCHOBbI MUKPOCKOMUYECKOro aHanusa
(hasoBoro cocrtaBa Matepuana B OTPa)KEHHOM CBETe

YMeTb: OueHMBaTb BRUSHUE W3MEHEHUA BHYTPEHHUX WM BHELWHUX aKTOpOB CUCTEMbl Ha (pas3oBbIn COCTaB
NonMMEpPHbIX MaTepmnanos; 06bACHATL LienecoobpasHocTb BbiIGopa KOHCTPYKUMOHHOIO Martepuana

BnapeTb: aHanu3om pe3ynbTatoB C npuBre4YeHMeEM mMartemMaTun4ecKoro annaparta, HOBENLLMMW METOAaMWU UCMbITAHUA Y
OLEHKMN O60pyp,OBaHI/I9|, MaTtepuarnoB 1 npoueccoB, UCMNOJIb3yEMbIX B NPOM3BOACTBE MNOJIMMEPHbLIX MaTtepunaroB




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. O6Las Teopus matepuanoBeeHus

Tema 1. ATOMHO-KpUCTannnyeckoe CTpoeHne MeTansos
CBegeHVs O BHYTPEHHEM CTpoeHun, pedekrax U
CBOWCTBax mMaTepuanos. Tunbl KpucTanmyeckmx
peweTok meTannos. [Nonumopdunam. AHU3OTPONKSI.
NabBopatopHass pabota Nel MamepeHune TBepaoCTU 2 2 2,75
maTepuanos

Tema 2. ©a30BO-CTPYKTYPHbIA COCTaB CNiiaBoB
3akoHOMepHOCTU KpucTannusauum maTepuaros.
TepMUHbI TEOPUM CMNIABOB: KOMMOHEHT, cucTema, ¢hasa,
CTPyKTypa. TunoBble [uarpammbl COCTOSIHWSI: CMaBOB- n
MEXaHW4YeCKMX  CMecell, TBepablX  pacTBOpOB, C
OrpaHN4YeHHOM pPacTBOPMMOCTbIO KOMIMOHEHTOB, c
XUMUYECKUM CcoegUHeHMnEM, c NonMMopdHbIM
npespawieHnem. [lpasuno ¢as. [lpaBuno OTPE3KOB.
IBTekTuKa. IdBTekTom. CBA3b CBOWCTB CMMaBOB C BUOOM
Amnarpamm COCTOSIHUIN KOMMOHEHTOB. 2 7 6
NabopaTtopHasi pabota Ne2 Makpockonuyeckun 1
MUWKPOCKOMMWYECKUA aHann3 MmeTansos

JlTabopaTopHaa pabota Ne3 OnpepgeneHue KpUTUYECKUX
TOYEK CnnasoB 4
JlabopatopHass pabota Ne4  CTpykTypbl  CnnasBoB
MeXxaHU4eCKnx cMecemn

Pasgen 2. YepHble meTannbl U cnnasbl

Tema 3. XKeneso 1 cnnasbl Ha ero OCHoBe

OnarpaMma COCTOSIHUSA CMNMNaBOB XENe3o — LEMEHTUT.
®a3bl. dasoBble npeBpaweHus. CTPyKTypbl cTanen u
YyryHoB.  YrnepogucTele  ctanmu.  TexHonormdeckue
nobaBkm 1 BpedHble  MpPUMECH. Knaccudmkaums
yrmepoancTblX  CTarmel Mo  KayecTBy, COAEPXaHuio
yrmepoga W HasHadeHuto.  [puHUMMBI  MapKMpPOBKM
yrnepoauctbix ctanen. Knaccudpmkaums cepbix 4yryHoB JILK
no dopme rpaUTHbIX BKMIOYEHWUA U  MeTannmu4eckoi 2 2 8
ocHoBe. MapknpoBka cepbix 4yryHoB. CBONCTBA.
MpumeHeHne cTanuM W YyryHa [And nNpou3BOACTBa
0bopynoBaHNs,  UCMOMb3YHOLWErocss B TEXHOMOMMU U
nepepaboTkM NONMMEpPOB.

JlTabopatopHas pabota Ne5 CTpyKTypbl CepbIX YyryHOB




Tema 4. YrnepogucTtble KOHCTPYKLUMOHHbIE "
WHCTPYMEHTanbHble CTanu

BnusHue copepxaHua yrmepoga Ha - MexaHudeckue
cBoOWCTBa cTanen. Bnusnve npumecen Ha cBOWCTBa
ctanen. Knaccudpukauma yrmepoamcTblX cTanem Mo
cnocoby Npon3BoACTBa U KavyecTBy.

MpuMeHeHne yrnepoamcTbliX KOHCTPYKUMOHHBIX —CcTanewn
ansa npoussBoactBa obopyaoBaHMS, MCMONb3YHOLWErocsl B
TexHonorum nepepaboTkn NONMMEPOB.

JNlabopaTtopHaa pabota Ne6 CTpyKTypbl OTOXKEHHbIX
cTanen

Tema 5. ObLwme NpUHLUMMBI NerMpoBaHns cTanen
B3aumopeincTBne nervpylowmx 3MemMeHToB C a30ToOM U
yrmepogoMm. BnwusHve  nervpylowmx  9nemMeHToB  Ha
haszoBble npeBpaLleHmns B cransx. BnusaHue
Nervpylowmnx  3N1EMEHTOB  Ha  TEXHOMOIMYeckue MU
3KCMyaTauMoHHbIE CBOMNCTBA CTanen.

JlTabopaTopHasa pabota Ne7 CTpyKTypbl ObICTPOPEXYLLNX
cTaneu

Tema 6. Cranu cneumanbHoro HasHayeHus. Ctanu cC
0cobbIMKU CBONCTBAMMU

KopposnoHHo-cTorikne ctanu. >KaponpouyHble cTanwu.
TennoycTonuymBble U OKANMHOCTOMKUE CcTanu.
Koppo3anoHHo-cTowKmne cranu. OnekTpoTexHNYeckne
ctanu. LapukonogwwunHukoBble ctanu. Ctanyu v cnnasbl
C NamMATb POPMBbI.

MNpumeHeHne KOPPO3NOHHO-CTONKOW cTanm ans
npomnsBoactBa obopygoBaHMS,  UCNONb3yLEerocs B
TEXHONorMn n nepepaboTky NONIMMEpPOB.

JTabopaTopHas pabota Ne8 N3HococToMKMe cTanm.
KoHTponbHas pabota "Mapkuposka ctanen"

Pasgen 3. LiBeTHble TexHW4Yeckme U NPOBOOHUKOBbLIE
MeTannbl K cnnaebl. VHCTpymMeHTanbHble MaTepwuarbi.
KomnoauTsbl

Tema 7. LiBeTHble TEXHMYECKME MeTansbl U ChnaBbl

Megob u ee cponctBa. Obnactm npUMEHEHUS 4YUCTOWN
megun. Cnnaebl Ha OCHOBE MeAu: NatyHu u OpOoH3bl, UX
NPUMEHEHNE AN W3roTOBIIEHUST 3NTEKTPOTEXHUYECKOW W
KOHCTPYKLMOHHOWN NpOoAayKLUN.

AnOMUHUN 1 ero cBoucTBa. ANOMUHUEBBLIE CMNaBbl:
gegopmMmmpyemble, He  YNpOYHSEMble  TepMUYecKom
obpaboTkon; nuTerHble U KOBOYHble. Mapku, cocTasbl
CBOWCTBa, 06nacTn NPUMEHEHUS.

TutaH. CpBonctBa TuTaHa. [asoHacbllleHne TUTaHa.
TutaHoBble cnnaBbl. CocTaBbl. CaolictBa. Ob6nacTtu
NPUMEHEHNS.

Tema 8. MHCTpyMeHTanbHble MaTepuansl

TpeGOBaHme npeabaBndaemMble K MHCTPYMEHTallbHbIM
MaTepuanam. bbicTpopexywmne crtanu, TBepable crnasbl
Ha OcHoBe KapbnaoB, HUTpMAOB, GOPUOOB 1 OKCUAOB.




Tema 9. lNMonumMepHble U KOMMO3UUNOHHbIE MONUMEpPHbIE

maTtepuansl
BblcokomonekynsipHbie
nonumepsl,

CBOMCTBA
KOMMO3ULIMOHHbIX

nnacTmMaccsl
MoHATHEe O cBAsyLeM WM HanonHutenem. ApmupytoLLme
HanonHUTEnNen.
Matepuanoe B
XUMUYECKOM MaLLMHOCTPOEHNN

BellecTBa, opraHun4yeckune
N apmMmpoBaHHblie NNacTUKK.

I'IpwmeHeHme nnactTmkoB U
KOHCTPYKLNOHHOM

UToro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauumn n npomexyToyHasa attectaums (3ader)

17 17 37,75

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

34,25 37,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MiaHoOM He NpeaycMOTPeHo

5. ONMMMCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

5.1 NMokasaTtenun oueHMBaHUsA

OBYYEHUA

Koa komneteHunn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yquV|9|

MK-2

cocTaBa MaTtepuarna B OTPaKeHHOM CBeTe.
2) CnocobeH npou3BOAUTL
maTtepuvana.

1) [eMOHCTpUpyeT OCHOBbLI MCMOSb30BaHMS MUKPOCKOMUYECKOro aHanmusa ¢a3oBoro
KoppeKTupyloLLme

3) AHaJ'II/I3VIpyeT pe3ynbTaTtbl C NpuBiie4eHNEM MaTeMaTU4eCKoro annapara.

pacyeTbl ha3oBOro  cocTaBa

5.2 Cucrema n Kputepum oLeHUBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

3a4yTeHo

O6yyvarowminca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HaHWA OCHOBHbLIX (PU3NYECKUX
3aKOHOB, 3aKOHOB (W3MKW TBEpAoro Tena
N Xxummama TBepaodasHbIX NpeBpaLleHui,
UX BINUAHWE Ha TexHonorumyeckme w
aKcnnyaTaunoHHble cBOWCTBa
MaTepuanoB U 3HayYeHWe ITUX BESTUYVH.
OpueHTUPYeTCA B OCHOBHbIX MOHATUAX WU
onpeaeneHusix; ycBowus OCHOBHY0
nutepatypy. [onyckaeT HesHauuTernbHble
MorpelHoCcTM MpuM OTBETax Ha BOMPOCHI
3K3aMeHaLMOHHOro ouneta 7]
JOMNONHUTENbHbIE BOMPOCHI
npenopaearens

OOGyuvatolminca  OeMOHCTpUpyeT [ocTaTtouHoe
NMOHMMaHWe  YCNoBUSA  3ajayu, BrnageHue
HaBblKamu ero aHanmaa, BblOOpa
onTMMarnbHbIX TemnepaTypHO-BPEMEHHbIX
pPEeXMOoB TEPMUYECKON n XUMUKO-
TepMmyeckon obpaboTku matepuanoB, YMeHue
npaBunbHO  paccuutatb  (Pas3oBbIi  COCTaB
MCXOOHbIX M KOHEYHbIX NpoAykToB. [onyckaeT
He3HaYuTEmNbHbIE MOrpeLIHOCTU npu
NPUMEHEHUN MaTemMaTU4Yeckoro annapaTta ans
peanusaumu nnaHa peweHus 3agadv MNonyunn
NpaBUIbHbIN oTBeT, HO ucnblTbiBaET
3aTpy4HEHWS C ero MHTeprnpeTauuen.

He 3a4teHo

O6yvarowminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHUS AWCLUMMIINHBI, HE MOXET
chopmMynupoBaTb OCHOBHble (pusnyeckme
3aKOHbI, 3aKOHbl (bM3nKM TBeEpAoro Tena um
XuMuama TBepaodasHbIX npeBpaLLleHun,
UX BMUSHUA Ha  TexHomnornyeckne u
3KCnnyaTauuoHHbIe CBOWCTBA
MaTepuanoB; MfOX0 OpUeHTUpyeTca B
OCHOBHbIX MOHATUAX W OnpeaeneHusix;
NOX0 3HAKOM C OCHOBHOW nUTepaTtypowu;
pornyckaetT npu OTBeTe Ha 9K3aMeHe
CYLLEeCTBEHHblE OWWNOKM U HEe MOXEeT
YyCTpaHUTb WX Jaxe Mo PYyKOBOLACTBOM
npenoaasaTens.

MonbiTka cnNMUCbIBaHWS, UCMNOSb30BaHMWSA
HepaspeLUeHHbIX TEeXHUYECKUX YCTPOWUCTB
UNM nofb3oBaHWEe MOACKA3KOW Opyroro

OObyuvaloLwmiics He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadu, HaMeTUTb MMaH ee peLUeHus,
He cnocobeH npaBuibHO paccyMTaTb PasoBbIN
COCTaB UCXOOHbIX W KOHEYHbIX MNPOAYKTOB,
HasHaunTb BbLIOOP TemMnepaTypHO-BPEMEHHbIX
pexXvMoB, He BnageeT  MaTemMaTU4eCcKum
annapaTtom. [lpegctaBneHne 4yxom paboThl,
OTKa3 OT BbIMNONHEHUS 3a4aHuns




YyerioBeka

5.3 TunoBble KOHTPONbHbIE 3af4aHNA U/MNKN UHble MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3yrnbTaToB
oby4eHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopMynNUpoBKN BONPOCOB
Cemectp 4

1 MeTannbl, Kak OCHOBHbIE KOHCTPYKLUMOHHbIE MaTepuarnsbl. [1oHATME KpMCTannmnyeckoro CTPOeHUs BELLECTBa,
anemMeHTapHasi f4yeika, OCHOBHbIE TUMbl KPUCTANNMYECKUX PELLeTOK, NapameTpbl ANIEMEHTAPHOW SYENKN.

2 Monumopduam. AHnsotponus. MarHUTHble NpeBpaLLeHust.

3 HecoBepLueHCcTBa KPUCTaNMYECKoro CTpoeHnst (AedeKTbl KpUCTaNNNMYecKon CTpyKTypbl). X Tunbl n BNnsiHne
Ha nokasaTenu CBOMCTB METasnsIoB U HeMeTasnsos..

4 OcHoBHbIE CBONCTBA MaTepmarnos: NPOYHOCTb, TBEPAOCTb, yAapHasi BA3KOCTb, YCTanoCcTHasA NPOYHOCTb.

5 MakpocKkonMyeckunin 1 MMKPOCKOMUYECKNA aHanm3 maTepuanos. Bo3aMOXHOCTM 1 Ha3HavyeHne
Kpuctannusaums metannos. BnuaHme cteneHn nepeoxnaxaeHus (CKOPOCTN OXNaXKOeHUS) Ha MexaHn4yeckue

6 cBoncTtea oTnuBok. CTpoeHue meTannuyeckoro cnutka. MoauduumposaHve pacnnasa Ans nonyyeHus
MENKOKPUCTaNNM4eckom CTPYKTypbl.

7 MpaBuno ¢as MNb6ca, otnnune npasuna dgas ans TBepaodasHbix cuctem. MNMpaeuno pelyara u NpaeBnno
OTPE3KOB.

8 [drnarpamma coCcTOsiHUIA CNaBoB C HeOrpaHU4YEHHOW /NOMHON/ pacTBOPUMOCTLIO KOMMOHEHTOB. dasbl.
CTpyKTYypbI.

9 [varpamMmmMa coCcTosiHUIA CNNaBoB MexaHnyeckux cmecen. Pasbl. CTPYKTypbl.

10 [narpaMmmMa COCTOsIHWIA CMITABOB C OFPaHNYEHHON PacTBOPUMOCTBIO KOMMOHEHTOB. ®asbl U CTPYKTYPSI.

11 [dnarpamma cCOCTOSAHUSA CMNaBoOB C XMMUYECKUM coeanHeHneM. Pasbl. CTPYKTYpbl.

12 3aBUCMMOCTb MoKa3aTternen CBOWCTB CnnaBoB OT BuAa aguarpamm coctosHus /3akoH H.C. KypHakoBsa/.

13 [narpaMmmMa coCTOsIHUS XXenes3o-yrnepos xkeneso-LuemMmeHTnT/. PaBHoBecHble hasbl. Obnactu ctanei u
yyryHoB. [1paBuno das. [paBuno oTpesKos.

14 BnusaHne cogepxaHusa yrnepoga Ha cBoncTBa ctanemn.

15 MocTosiHHBIE NpUMecK B cTansx. MNpoucxoxaeHune npumecen B ctansx. Oumctka ctanemn oT BpeaHbIX
npumecemn.

16 CkpbITble npumecu B ctansx. CneumanbHble npumecu B ctansax. OuucTka ctanen ot BpegHblX NpUMecen.

17 Knaccudukaums ctanemn — 0CHoBHble Cnocobbl krnaccndukaumm.

18 Knaccudumkaums yrnepoaucTbix ctanen no KavyecTsy M HasHadeHutio. MapkmpoBka yrnepoancTbiX cTanen.

19 Cnoco6 npoussoacTea YyryHa. icxoaHoe cbipbe, OCHOBHbIE NapaMeTpbl NpoLecca JOMEHHOW BbinnaBku
yyryHa.

20 YyryHbl. Bugbl yyryHoB. ConcTtea 4yryHoB. Knaccudmkaumnsa 4yryHoB.

21 Cepble uyryHbl. PasHoBmaHocTu. MapkupoBska cepbix 4yryHoB. ®opma rpaduTa. MeTtannuyeckas ocHoBa -
Buabl. CBOMCTBA.

22 YrnepogucTele ctany oO6bIKHOBEHHOTO KadecTsa. MpuHumnbl MapkupoBku. OBnactu NpuMeHeHUs.

23 KOHCTPYKLMOHHBbIE Ka4eCTBEHHbIE yrnepoancTele ctanu. MNpuHumMnel MapkmpoBki. O6racTn NpUMeHeHNs.

24 MHcTpymMeHTanbHble KadeCcTBEHHbIE yrnepoaucTble cTanu. MpuHumnel MapkupoBku. O6rnacTn NpUMeHeHus.

25 BrnusaHne npumecen Ha cBoCTBa cTanemn

26 Knaccudmkaums yrnepoancTtbix cTanen no cnocoby NnponsBoACTBa U Ka4ecTBy

27 JlernpoBaHHble cTanu, o6o3HayYeHne nerupyoLwmnx areMeHToB

28 JlernpoBaHHble cTanu, MapknpoBKa NermpoBaHHbIX MHCTPYMEHTAarbHbIX M KOHCTPYKLMOHHBLIX CTanen.

o9 B3aumopaencTere nervpyroLLmx 3neMeHToB ¢ a30TOM U yrnepodoM. BnvsHue nervpytowmx asneMeHToB Ha
dasoBble NpeBpaLleHns B cTangax.

30 BrnusaHmne nervpyowmnx snemMeHToB Ha TEXHONOMMYECKNE U SKCMyaTaLMOHHbIE CBOMCTBA CTanen.

31 Koppo3anoHHo-cTolKMne cTanu. BrnvsiHue nermpyrowmx aneMeHToB. XpOMUCTLIE 1 XPOMOHUKENEBbLIE CTanw.
MexkpucTannuTHas Kopposusi.

32 CTtanu cneumanbHOro HasHadeHus. XKaponpoyHble ctanu. TennoycTonumBble N OKANIMHOCTOMKME CTanu.

33 Cranu c ocobbiMu cBONCTBaMU. DNEKTPOTEXHNYECKME cTanu. LLapvkonogwmnHnkoBble cTanm.

34 Megab 1 ee cBovictBa. O6racTi NPUMEHEHUS YNCTON MeaMN.

35 CnnaBbl Ha OCHOBE Meau: NaTyHU U BPOH3bI, NX MPUMEHEHUE NSt U3rOTOBINEHUS ANEKTPOTEXHNYECKON U
KOHCTPYKLUMOHHON NPOAYKLNN.

36 CnnaBbl Ha ocHoBe Mean. MapkupoBka

37 AntomMuHMIA 1 ero ceorcTea. ArNtOMUHUEBBIE CMNaBbl: AeopMUpyeMble, HE YINPOYHAEMblE TEPMUYECKON
06paboTKOM; NMUTENHBIE N KOBOYHbIE.

38 AntoMnHuiA 1 ero ceonctea. Mapku, coctaBbl CBOMCTBA, 0611acT NPUMEHEHMS.




TuTaH. CBolicTBa TUTaHa. [a3oHacbiweHne TuTaHa. TutaHoBble cnniaBbl. CocTtaBbl. CBoricTBa. Obnactu

39
NPUMEHEHMS.
40 WHcTpymeHTanbHble MmaTtepuansl. TpeboBaHne npeabaBnaeMble K UHCTPYMEHTarnbHbIM Matepuanam.
41 MHCTpyMeHTanbHble MaTepuarbl. beicTpopexyLume ctanu, nokasareny CBOMCTB, Tepmuyeckas obpadoTka.

42 MHCcTpymeHTanbHble MaTepuarnbl. TBepable crnnaBbl HA OCHOBE KapOnaoBs, HUTPMAOB, 6OPMAOB U OKCUOOB.

43 MopolkoBasa meTtannyprus. MNopoLukoBble MaTepuarnbl, MOHATUE NOPUCTOCTH.

44 KomnosanumnoHHble matepuansl. Matpuua n HanonHutens. CBoNCTBa KOMMNO3UTOB. [IpUMEHEHNE KOMMNO3UTOB.

45 BnusiHne matepuana n o6beMHoOM 40nM Nop Ha 06nacTv NPYMMEHEHMS MOPOLLKOBLIX MaTepuarnos.

5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NpakTUKO-OPUEHTUPOBaHHbIE 3afaHUA (3aaayvm, Kemucbl)

Ne1 PacwudppoBaTb ykaszaHHble MapKu:

Y10A

18XI'T

P9

C4y10

T15K6

Ne2

1. HapucoBaTtb guarpammy COCTOSIHWSI CNSaBOB, C HEOrPAHWYEHHON PAcTBOPUMOCTLIO KOMMOHEHTOB
2. Yka3aTb BO Bcex 06nactax guarpaMmbl oa3oBbIi COCTaB.

3. YkasaTb BO BCex 06nacTax guarpaMmbl CTPYKTYPHbIA COCTaB.

4. [na cnnaea ¢ cogepxaxHvem 20% B:

- onpefenuTb coctae a3 B crnnaee 4118 Moboi TOUKM Mexay NMKBUOYCOM U CONuayCcoM;
-onpeaennTb KOSIMYECTBO Kaxxaon n3 ¢as anst TOn e TOYKM.

5.4 MeTtopuyeckue matepuansbl, onpegensirolime npouenypbl oleHUBaHUSA pe3ynbTaToB 0by4eHus
5.4.1 YcnoBusa ponycka o6yyatoLierocsi K (poMeXyTO4YHOM aTTecTauuu U NopsiAoK NMMKBUAaLumM akageMmyeckomn
3a0MmKeHHOCTHN

lMpoBeaeHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbIM aktom CM6rYMNTO
«[lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnxcsa»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalmMm nNo gUCLUnimnHe

YcTHada + MucemeHHasn + KomnbloTepHoOe TecTupoBaHue WHas

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHON aTTecTauum No AUCLUNIINHE

. B03MOXXHOCTb NOMb30BaTLCA KanbKynaTOPOM;
. Bpemsa Ha noagrotoBky otBeTa 40 MUHYT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | W3paTtenscTBo | o4 nsgaHusa | Ccebinka

6.1.1 OcHoBHas y4yebGHas nuTepaTtypa

ConHueB, 0. Tl., [MarepuanoBseneHve Cankr-MeTen6vor http://www.iprbooksh
MpsxuH, E. W, XI/IMI/IS,D,F,)A'IYP : 2020 0p.ru/97813.html
ConHuesa, HO. .
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
NH. TennyxuH, B.I'.|MaTtepnanoseneHune [TekcT]: M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
TennyxuH, N.B. | yuebHOe nocobue Hayku PO, CM6ITYPMN. — 2010 materialovedenie.ht
TennyxuHa Cneé.: Crielr Typri m
A.B. I'ponsHoB [n ap.] |[MaTtepuanoseaeHue [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
y4yebHo-meToanYeckoe Hayku PO, BLUT3 2017 metod/kaftmim/9_5.
nocodbve K MNpakTU4eckum wu cnerynth. — CMé.: pdf
nabopaTopHbIM 3aHATUAM BLUTS COerynTa

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U NH(hOPMaLMOHHO-CNPAaBOYHbIX CUCTEM



OneKkTpoHHO-0MbnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnmnoTeyHasa cuctema «AbByke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
Mapku ctanu u cnnasbl [OnekTpoHHbIn pecypc]. URL: https://metallicheckiy-portal.ru/marki_metallov.

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTPaHAeMOoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTepuanbHO-TEXHUYECKOWN 6a3bl, HeOGX0AMMOW ANA OCyLlecTBeHUs 06pa3oBaTeNnbHOro
npouecca no gUcuUnIInHe

Ayautopus OcHalleHue
MHTepaKTUBHbIA KOMMbIOTEPHbIA-BUAEO-MYNbTUMEAMA KOMMMEKC ANsi MUKpoaHanusa MeTarsoB
A-303 W CMMnaBOB; YCTaHOBKa OMpeAeneHus KpUTUYECKMX TOYEeK CMMaBOB; YCTaHOBKa oOnpeaeneHus
pagunanbHoro 6ueHunsa 3yb4uatbix Kornec; TBepgomep Poksenna.
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