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1. BBEOEHUE K PABOYEN NPOrPAMME OUCLMINUHDI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTenibHOM NporpaMmmbl

basoBasi I:l Ob6s3aTtenbHasn I:l JlononHuTensHo
Bnok 1: aBnseTca akynbTaTMBoM

BapwnatusHas Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl
CdpopmupoBaTb KOMNETEHLMM 0ByYaloweroca B 06nacTn aNeKTpOTEXHUYECKOTO U KOHCTPYKLMOHHOMO
MaTepuanoBeieHusi B 3aBUCUMOCTM CBOMCTB MaTtepuanoB OT UX 3MNEKTPOHHOr0 CTPOEHUS, CTPYKTYPbI U
npeabicTopmum 06paboTKu.

1.3. 3apaum gucumnnuHbi

o rlpOD,eMOHCTpVIpOBaTb 0COBGEHHOCTUN BNUSHUS ANIEKTPOHHOIo CTPOEHNMA U COCTaBa MaTepuarna Ha
TEXHOJTIorn4eckmne n akcrniyatauyoHHble XapakTepUCTUKNA.

. PaCCMOTpeTb mMaTepunanoBegyeckme acnekrbl Bbl60pa mMaTtepuana ncxoga n3 ycnoamﬁ ero Cﬂy)l(6b|.

1.4. NMepe4eHb NNaHMpyeMbIX pe3yrbTaToB 00y4eHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUs o6pa3oBaTesibHOWN NporpamMmbil

Kopg,
OT1an oopmMMpoBaHus
KOMMeTeHLMMN dopmynupoBka KOMMNeTEHL MK
OK-5 CMOCOBHOCTLIO K CaMOOpraHmM3aunmn 1 camoobpasoBaHuLo. 1
MnaHupyemble pe3ynbTaTbl 06y4YeHNsA
3HaTb:
OCHOBbI COBPEMEHHOIO NOAX0AA K MCMOSb30BaHUIO 6a3bl 3HaHUIM 0 MaTepuanax.
YmeThb:

PaunoHanbHO nnaHnpoBaTh COCTaB MaTtepuana ansg QOCTWXKEeHUS 3a4aHHOM Lenu.
BnapeTb:
HaBblkaMy NHHOBALMOHHOIO NOAX04a K PELUEHN0 MaTepmanoBegyeckmx 3agau.

MK- 2 CMOCOBHOCTBLIO Bb|6MpaTb OCHOBHblE N BCrNomMoraTtelbHble
mMmatepuanbl AOnd  U3roToBJiEHUA nsgenunn, cnocobbl
peann3aumn OCHOBHbIX TeXHOJI0rM4ecknx npoueccos,
aHannMTn4yeckne n YUNCneHHbole MeTobl Npu pa3pa60TKe nx
mMaTeMaTn4ecKkux Mogaenen, MeToObl CTaHOapTHbIX
UCMbITaHWM Mo onpepeneHunto (*)VISVIKO-MexaHW-IeCKI/IX
CBOMCTB U TEXHONOMMYeCcKUX nokasartenemn mMmaTtepuanoB K

roTOBbIX n3genun, cTaHOapTHble MeToAbl nx
NPOEKTUPOBaHMUS!, NMPOrPECCUMBHbIE METOAbl SKChnyaTauum
usgenumn

MnaHupyemble pe3ynbTaTbl 06y4eHUs

3HaThb:

1)OcHoBbI Hay4yHOro noaxoaa K BbIbopy MaTepuanos AN N3roTOBNEHNS ANEKTPOTEXHUYECKUX U
TEXHONOrMYECKNX KOHCTPYKLWA.

2)MeToankum pacyeta COCTaBOB U NPOrHO3MpoBaHMe CBONCTB MaTepuanos.

YMmeThb:

1) KauecTBEHHO U KONMMYECTBEHHO OLIEHMBATL BITUSIHUA COCTaBa CUCTEMbI Ha ee CBONCTBA.

2) PaumoHanbHo 06bacHATbL kpuTepun Bblibopa maTtepuana.

BnapeTb:

Bnapetb:

1) AHann3om pesynbTaToB C NPUBMEYEHNEM MaTEMaTUYECKOro annapara.

2) HoBenwMn MeTogammn UCTbITaHUI U OLLEHKM 060pYAOBaHUSA, MaTeprarnoB U NPOLIECCOB, NUCMONb3yeMbIX
B MPOM3BOACTBE.

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NporpaMmmbl, B KOTOPbIX ObINIO HA4YaTo
chopMupoBaHue KoOMneTeHUMN, yKadaHHbIX B n.1.4:

e [ucumnnvHa 6GasupyeTcs Ha KOMMETeHUMsX, COpPMUPOBaAHHLIX Ha MNpeablayleM YpoBHE
obpasoBaHus.
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2. COOEPXAHUE OAUCLUMNIINHDbI

Ob6bemM (4achl)

HaumeHoBaHWe 1 cogepxaHue 2| o9 o
. 81621 212
y4ebBHbIX MOoAynen, Tem n popM KOHTPOIS I2|12z9 22
°g|°sgd g@&
(] e (]
Mopynb 1. O6wasa Teopmusa matepuanoBegeHuUsi
Tema 1 ATOMHO-KpUCTansiMyeckoe CTpoeHue MeTannoB 6 10

CBefileHMs O BHYTPEHHEM CTpOeHuu, Aedektax M CBOMCTBaAxX MartepuarnoB. Tunbl
KpUCTannu4eckmx peleTok metannos. Nonumopdnsm. AHM30TpONus.

Tema 2 Pa30BO-CTPYKTYPHbIN COCTaB CMJIaBOB 13 10
3aKOHOMEpPHOCTU  KpUcTannusauuum Mmartepuanos. TepMuHbl Teopun CrnnaBoB:
KOMMOHEHT, cucTtema, pasa, CTpykTypa. Tunosble AnarpaMmmbl COCTOSIHUA: CMNaBOB-
MEeXaHUYeCcKnx CMecen, TBepAblX pacTBOPOB, C OrpaHWYEeHHOW pPacTBOPUMOCTLIO
KOMMOHEHTOB, C XUMWYECKUM COEAVHEHWEM, C MONMMOPMHbLIM MpeBpaLLeHNEM.
MpaBuno ¢as. MNpaBnno oTpeskoB. OBTeKTUKA. OBTekToM. CBA3b CBONCTB CMNIIaBOB
C BUOOM gnarpamm COCTOSIHUI KOMMOHEHTOB.

Tekywmn koHTponb: Caavya oT4eTOB NO NabopaTopHbIM paboTam 1

Mopynb 2. YepHble MeTannbl 1 cnnaebl

Tema 3 XKeneso 1 cnnasbl Ha €ro OCHOBE 16 16
IOunarpamma coCTOSiHMSA cnnaBoB  Xene3o — ueMeHTuT. dasbl. PasoBble

npespaweHns. CTPyKTypbl CTanmem W YyryHoB.  Yrrepogucible  CTanw.
TexHonornyeckne gobaBku M BpedHble npumecu. Knaccudumkaums yrnepogucTbix
cTanen no KayecTBy, COAEPXaHMIO yrrepoaa v HasHayeHuto. MpuHLMNBLI MapKUpOBKX
yrnepoancTbix ctanen. Knaccudukauusa cepbix YyryHoB no ¢opme rpaduTHbIX
BKITIOYEHWUI N MeTannan4eckonm ocHoee. MapkupoBka cepbix 4yryHoB. CBOWCTBA.
Tema 4 YrnepoancTble KOHCTPYKUMOHHbBIE N MHCTPYMEHTarbHbIE CTanu 10 15
BrnnsHne copepxaHua yrnepoda Ha MexaHudeckue CBOWCTBa cTanen. BnusHue
npumecen Ha csoncTBa ctanen. Knaccudukaumsa yrnepoamctbiX cTanemn no cnocoby
npon3BOACTBA U KaYeCTBY.

Tema 5 OBuine NpnHUMMbI IErMpoBaHus cTanen 10 14
B3aumopgencteue nervpylowmMx 3NeMeHToB C as3oToM W yrnepogom. BnugaHne
nervpylowmx 9nemMeHToB Ha asoBble npeBpalweHna B cTanax. BnusHue
nervpyowmx 9SMneMeHTOB Ha TEeXHONMOorM4yeckMe u 3KCnnyaTauuoHHble CBOMWCTBA
cTanemn.

Tema 6 Crtanu cneumanbHOro HazHayeHust 8 10
KopposuoHHo-cTomkme ctanu. KaponpouHble ctanu. Tennoyctondmeblie U
OKanMHOCTOWMKME CcTarnw.

Tema 7 Ctanu ¢ ocobbiMn CBOMCTBaMM 8 10
Koppo3MOHHO-CTOKME crtanu. OneKTpoTeXHUYeckne cTanu.
LapukonogwmnHukoBble ctanu. Ctanu 1 cnnaebl C NamMATb OPMBbI.

Tekywmn koHTponb 2 Caaya oTyeToB Mo nabopaTtopHbIM paboTam 2

Moaynb 3 LiBeTHble TeXxHMYECKME N NPOBOAHMKOBbLIE MeTalfbl U CNaBbl.
MHcTpyMeHTanbHbIe MaTepuanbl. KomnosunTsbl

Tema 8 Cnnasbl Ha ocHOoBE Meu. 8 10
Megob u ee cBonctBa. Obnactu npumeHeHust uncton megun. CnnaeBbl HA OCHOBE
Megu: naTyHN 1 GPOH3bI, UX NPUMEHEHNE ONSA U3rOTOBMEHNST ANIEKTPOTEXHNYECKON 1
KOHCTPYKUMOHHOW NPOAYKLMU B CUCTEMAX aBTOMaTU3aLMN.

Tema 9 CnnaBbl HA OCHOBE antOMUHNUS U TUTaHa 8 10
ANMIOMUHUA M ero cBoucTBa. AnNOMUHMEBbIE cnnaBbl:  gedopMupyemMble, He
YNPOYHSAEMble TepMu4eckorn obpaboTkon; nuTerHble N KoBOYHbIE. Mapku, CocTaBbl
CBOWCTBa, 00NacTu NpMMEHEHNS.

TwutaH. CBoncTBa TMTaHa. [@3oHackliWweHne TutaHa. TutaHoBble cnnasbl. CocTaBsbl.
Ceowuctea. Obnactu npuMeHeHus.

Tema 10 UHCTpyMeHTanbHble MaTepuansl 8 10
TpeboBaHue npeabsaBnsemMble K MUHCTPYMEeHTanbHbIM MaTtepuanam. beicTpopexyLyme
cTanu, TBepAble cnnaBbl HA OCHOBE Kapbwuaos, HATPUAOB, 6OpPNAOB U OKCUAO0B.

Tema 11 KOMNO3MLIMOHHbIE MaTepuansl 8 8
BbicokomonekynsipHble BeLlecTBa, MnacTMacCbl UM apMUMpOBaHHbIE MNACTUKWN.
lMoHaTMe O cBA3yOLEM M HanonHuTeneMm. ApMupyloLimMe CBOWCTBa HaMOMHUTENEN.
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O6bem (4achl)
HaumeHoBaHve u cogepxaHuve oS .85 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29 g 9 30
°og|°cgd ©&
] ® g ®o
lMpuMeHeHWe NNAacTUKOB M KOMMO3ULMOHHbBIX MaTepuanoB B 3MEKTPOTEXHUYECKOM U
KOHCTPYKUMOHHOM MaLIMHOCTPOEHMMN B CUCTEMAX aBTOMAaTU3aLMN.
Tekywmn koHTponb 3 Caaya oTyeTOB MO NNabopaTopHbIM paboTam 2
KoHTponbHas paboTa 12
lMpomexyToyHaa aTrecTaumsa nNo AUCLUNIINHE - IK3aMeH 36 9
BCEIO: | 144 144
3. TEMATUYECKUWU NNAH
3.1. Jlekunm
OuHoe oby4deHne OuHO-3a04HOE 06y4eHne 3aoyHoe oby4deHne
Homepa
3 Homep O6bem Homep Obbem Homep O6bem
y4yaeMbix TeM
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
1 1 2 4 0,5
2 1 2 4 0,5
3 1 2 4 0,5
4 1 2 4 0,5
5 1 2 4 0,5
6 1 2 4 0,5
7 1 1 4 0,5
8 1 1 4 0,5
9 1 2
10 1 1
11 1 1
BCEIO: 18 8
3.2. MNpakTnyeckne 3aHATUSA
OuHo-3a04HOE 3aouHoe
OuHoe oby4yeHne
Homepa oby4yeHune 0oby4eHune
n3yyaemsbl HammeHOBaHmev Homep Homep Howmep
n popma 3aHATUN Obbem Obbem O6bem
X TeM cemecT cemecT cemecTt
(4achbl) (vachbl) (4achbl)
pa pa pa
5 OCHOBHI:I? TUMNbl guarpaMmm 1 4 4 1
COCTOSIHWN
[Ounarpamma cocTtosiHuiM
1 4 1
cnnasoB Fe-Fes3C
4 lMpokaTtka 1 1
MaTepuansl npumeHsiemMble B
8 Tenno-aHepro- 1 2 4 1
MaLLMHOCTPOEHNU
4 MapknpoBka 1 2 4 1
3 JIntbe 1 2 4 1
3 CneumnanbHble BUObl NMNTbA 1 2
18 6
3.3. JlabopaTopHble 3aHATUA
OuHo-3a04HOE 3aouHoe
OuyHoe 0byyeHune
Howmepa H 0byyeHne obyyeHue
n3yyaembl aiMeHoBaHne Homep Howmep Howmep
nabopaTopHbIX 3aHATUI Obbvem Obbem Obbem
X TEM cemecT cemecT cemecT
(vacel) (vacenl) (vaceol)
pa pa pa
Makpockonnyeckun un
2 MMUKPOCKOMUYECKUA aHann3 1 2 4 1
MeTansnos
5 NamepeHune TBepaoCTH 1 5
MaTepuanos
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OuHo-3a04HOE 3aouHoe
OuHoe oby4veHune
Homepa 00yyeHne obyyeHue
n3yyaembl Haumeroarine . Howmep Howmep Howmep
nabopaTopHbIX 3aHATUI Obbvem Obbem Obbem
X TEM cemecT cemecT cemect
(vacsl) (vachbl) (vachbl)
pa pa pa
2 CTpyKTypa cnnasoB 1 5
MeXaHN4YeCcKMe CMecu
> OnpegeneHne KpUTUYECKNX 1 5
TOYEK CMNaBoB
4 Wccneposaxve CTPYKTYpb 1 4 4 1
OTOXOKEHHBIX CTanen
5 WccneposaHue CTPYKTYpbI 1 2 4 1
3aKarneHHbIX cTanewn
3 CTpyKTypa 1 CBOWCTBA CepbIX 1 5
YYTYHOB
10 BbIcTpopexyLiune ctanu 1 2 4 1
BCEIO: 18

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmotpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4eHne OuHo-3804HOe 3ao4Hoe oby4eHne
y4e6HbIX dopma obyyeHve
moayneu, no
KOTOpPbIM KOHTpOJ:IFl Homep K Homep K Homep K
npoBoANTCS SHaHuu cemectpa ONBO | cemectpa OBO | cemectpa on-8o
KOHTPOJ1b
1-3 Cpava oTt4yeTa no 1 3 3 1
nabopartopHbiM paboTam
1-3 KoHTponbHas paboTta 3 1
6. CAMOCTOATEJIbHAA PABOTA OBYYAKLLEIOCA
OuyHo-3a04HOE 3ao4Hoe
OuHoe oby4yeHne
N 0oby4eHne 0oby4eHune
Buabl camocTosiTensHon paboTsl Hove Home Home
oby4atoLlerocs Pl o6vem P | o6vem P 1 O6vem
cemecTt cemecT cemecTt
(4achbl) (vachbl) (4achbl)
pa pa pa
YCBOEHME TeopeTn4eckoro matepmana 1 30 4 80
MogroTtoBka K NPaKTUYECKUM Y 1 24 4 29
nabopaTopHbIM 3aHATUAM
lMoAaroToBKa K KOHTPOIbHBIM paboTam 4 12
NoarotoBKa K 3Kk3aMeHam 1 36 4 9
BCEIO: | 54+36 121+9

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTep1McTUKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHLIX (hOpPM y4eOHbIX 3aHATUM
He npegycmoTpeHo

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCcA Ans NPOMeXyTOYHOMN
aTTecTauum

TpaaAMUMOHHaA | X

BGannbHO-penTUHroBas

8. OBECMNEYEHUE ANCUUMIUHDI

8.1. YuebHaa nuTtepartypa

a) ocHoBHas yyebHas nutepaTypa
ConHues 10.IN. MaTtepuanoBeeHne [SneKkTpoHHbIN pecypc]: yuebHuk ansa By3os/ ConHues HO.I1.,
MpsaxuH E.N.— OnekTpoH. TekcToBble gaHHble.— CI16.: XUMU3OAT, 2014.— 784 c.— Pexum
poctyna: http://www.iprbookshop.ru/22533.— 3BC «IPRbooks», no napornto.
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6) gononHuTensHasa y4ebHas nuTepaTypa
1. NponsiHoB A.B. MaTepnanoBegeHne: METOAMYECKNE YKa3aHUS U KOHTPOSbHbIE paboThl Ans
CTYOEHTOB 3a04HON hopMbl 00yUeHUs BCex crneyunanbHocTen. [TekcT]: meToanyveckme ykasanusi / A.B.
IponsiHoB, I.H. TennyxuH, H.H. Cutoe, M.H. XXykoBa. — CIM6rTy Prl. — Crie., 2013. - 19 c.
2. 'ponsHoB A.B. JluteliHoe nponsBoacTtBo. [TekcT]: meTogudeckmne ykasanus / A.B. MponsHos, H.H.
Curos, M.H. Xykosa. — CI16I'TY PI1. — CI16., 2014. — 26 c.
3. 'ponsHoB A.B [lnarpamMmmbl COCTOSIHUIA ABOMHbIX CNlaBoB. [TeKCT]: MeToamnyeckue ykasaHus / A.B.
ponsiHoB, H.H. CutoB, M.H. >Kykosa. — CI16I' TY PI1. — Cl16., 2014. — 22 c. ponsaHoB A.B
[dnarpammbl COCTOAHWUI ABOWHbLIX CMNaBoB. [TekcT]: meToanyeckue ykasaHus / A.B. 'ponsHos, H.H.
Curtos, M.H. Xykosa. — CI6I'TY PI. — Cl6., 2015. — 22 c.

8.2. NepeyeHb y4ye6HO-MeTOAMYECKOro obecneyeHus AN CaMOCTOATENbHON paboThbl
obyyarLwmxcsa no gucumniimHe
He npeaycmoTpeHo

8.3. NNepeyeHb pecypcoB MHGPOPMaALMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobXxoauMbIX OJIA OCBOEHUA QUCLUNNUHBI
He npegycmoTtpeHo

8.4. NepeyeHb NH(POPMaALIMOHHbIX TEXHOJNOIMUIN, UCMONb3yeMbIX NPU OCYLIEeCTBIIEHUMN
o6pa3zoBaTenbLHOro npouecca No gUucuMniunHe, BKIOYasa nepevyeHb NporpaMMHOro o6ecnevyeHns u
MH(OPMaLMOHHBbIX CIPaBOYHbIX CUCTEM

Microsoft Windows 8.1

Microsoft Office Professional 2013.

8.5. OnucaHue maTtepuanbHO-TEXHUYECKOMN 6a3bl, HEOGXO0AMMON ANA OCYLUECTBIEHUSA
obpasoBaTenibHOro npouecca no AMcUUNInHe
1. YyebHasa nabopaTopus « MaTepmanoBegeHune n ropsdas obpaboTkay, yuebHas nabopaTtopus
«MaTepunanoseneHue»

8.6. UHble cBepeHuA 1 (MNK) MaTepuansl
YyebHo-npakTudecknii kommnekc Ha 6ase mukpockona JIOMO co BCTPOEHHbIM BUAEO-PETMCTPATOPOM.
Komnnekt mukpownugoB. KomnnekT y4ebHbIX BUAEO3anncen.

9. METOAMYECKUE YKASAHUA ANA OBYHAKOLWLKNXCA NO OCBOEHUIO
ANCLUUTIIINHBI

Buapbl y4ebHbIx
3aHATUN U

camMmocTosiTenbHas OpraHuzauusi oesTenbHOCTM oby4yatoLLerocst
paboTa

oby4aroLmxcs

Jlekumm Ob6ecneunBaloT TeopeTUIECcKoe U3ydeHne amcumnnnuHel. Ha nekumsix nanaraetcs
OCHOBHOE cofiep>XaHue Kypca, UNncTpupyeMmoe npumepamu, LLMpoKo
ncnonb3yeTcs 3apybexHbIi U OTEYECTBEHHBIV OMNbIT MO COOTBETCTBYIOLLIEN
TemaTuke.
OcBoeHVe NnekUMoHHOro matepuana obyyarwwumcs npegnonaraet
cnegyrowme Buabl paboT:
e  KOHCMEKT NeKUMI: KpaTKo, CXeMaTU4HO, nocnegoBaTenbHO OUKCUPOBATH
OCHOBHbI€ NOSIOXEHUS, BbIBOALI U (DOPMYMNNPOBKU; MOMeYaTb BaXHble
MbICX, BbIAENATb KNIOYEBLIE CIIOBA, TEPMUHbI.
Ecnn camocToATeneHO He yaaeTcsa pa3obpaTtbcsa B Matepuane, Heobxoammo
cchopmynupoBaTb BONPOC M 3agaTh NpenogasaTernto Ha KOHCYNbTauum nnm Ha
NPaKTU4ECKOM 3aHATUMN.

MpakTuyeckme MoAroToBKa K NPakTMYECKUM 3aHATUAM NpegnonaraeT crneayolime Buabl paborT:
3aHATUA paboTa ¢ KOHCMEKTOM FeKLMiA;

e TOATOTOBKA OTBETOB K KOHTPOJSIbHLIM BOMPOCaM.

e MPOCMOTP PEKOMEHAYEMON NMTepaTypbl, paboTa ¢ KOHCMEKTOM JEKLMIA;
e MOArOTOBKA K KOHTPOMbHbLIM paboTam No AUcUMNInHe.

JTabopaTopHble JlaBopaTopHble 3aHATUS CNOCOBCTBYIOT Pa3BUTUIO MPAKTUYECKUX HaBbIKOB BNageHust
3aHATUS n3yyaembiMy MeTogamm, obopynoBaHUEM, TEXHOMOMUSIMU B NpoLiecce
B3aMMOOEWNCTBUS CO YyCTaHOBKaMU 1 o6pasuamMu pearnbHO OeACTBYOLLErO
oGopynoBaHus, NpegnonaratoT NpoBeaeHne y4ebHoro akcnepumeHTa Ha
nabopaTopHoW ycTaHOBKe (CaMOCTOSITENbHO NGO noa pyKOBOACTBOM
npenogaBaTens); HabnogeHne 3a NPoLeccoMm, 1 ap.
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Buapbl y4ebHbIx

CaMoCTOATENbHON paboThbl, KOHTPObLHOW PaboThI.

nMTepaTypy, NONYYUTb KOHCYNMbTALMIO Y MpenojasaTtens.

3aHATUI U
caMocCTodTerNnbHaaA OpraHM3aLw|$| AedaTernbHOCTU 06yqa}ou.leroc;1
paboTa
oby4aroLmxcs
Ha nabopatopHbix paboTax oby4aroLLmincs nsydaeT npoLecc nnn obbekT Ha
OCHOBE B3aMMOJEWNCTBUSA C HAM UMK €ro MoAenblo (HaTypHOW UM MaTemMaTuyeckon).
B pesynbTate npoBeaeHusi NabopaTOPHOro 3aHATUSE 00yYalOLLNNCS JOIMKEH NMBo
MOHATb MPUHLMMbLI YCTPOWCTBA M paboTbl n3yyaemoro npegMeTa (npyknagHble
paboTbl), NMM60O 0CBOUTL METOAMKY UCCIIe40BaHUS NPeAMETOB CXOOHOro Tuna
(nccnepgoBaTenbckue paboThl).
CnepyeT npeaBapuTenbHO U3y4nMTb METOANYECKME YKa3aHUS MO BbIMONTHEHUIO
nabopartopHbIx paborT.
CamocTodatenbHas | [aHHbI BUA paboThl Npegnonaraet paclumMpeHne 1 3akpenneHne 3HaHun, yMeHun u
paboTa HaBbIKOB, YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUAX MYTEM CaMOCTOATENBHOW

npopa60T|<|/| y‘-le6HO-MeTO,EI,I/I‘-IeCKI/IX mMaTepuarnosB no gucunniimHe; noarotoBkKU K

KOHTPOJIbHbIM pa60TaM N 9K3aMeHyYy. CamocTosaTenbHas pa60Ta BbIMOJTHAETCA

nHamBmayaribHoO, a Takke MOXeT NpoBOAUTLCA No4 PYKOBOACTBOM NnpenogaBaTens.
Cne,u,yeT npeaBapuTeribHO N3y4mnTb MeToan4YeCcKme yKka3aHuaA no BblNONMHEHUIO

Mpy NoaroToBKe K 9k3aMeHy HeOBGX0AMMO 03HAKOMMUTLCS C MePeYHeM BOMPOCOB,
npopaboTaTb KOHCMEKTbI JIEKLMI U MPAKTUYECKUX 3aHATUI, pEKOMEHOYEeMYIO

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnnucaHme nokasareneun un KputepueB oLleHUBaHUA KOMMeTeHUUN Ha pPa3fInyHbIX 3Tanax nx

dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3aTenu oLeHMBaAHUA KOMNETEHLIMA Ha 3Tanax ux popmmpoBaHus

paBHOBECU.
2) [lemMoHCTpupyeT OCHOBbI
NCNONb30BaHUSA MUKPOCKOMUYECKOTo
aHanusa a3oBoro coctaBa maTepvana B
OTpa)KeHHOM CBeTe.
3) OueHnBaeT BNNAHUE U3MEHEHUN
BHYTPEHHUX UINN BHELLIHUX (hakTopoB
cuctemMbl Ha ba3oBbIN COCTaB.
AHanuanpyeTt pesynbTaThl C
npuBreYeHnem maTemMaTU4ECKOro
annapara.

TnnoBoe 3agaHne

Koa HanmeHoBaHune MpenctaBneHne
KOMNeTeHuun _ OLEHOYHOro OLeHOYHOro
MokasaTenu oueHNBaHNUS KOMNETEHLMIA
(aTan ocsoeHus) cpeacTea cpeactea B poHae
OK-5 (1) 1) CnocobeH ocyllecTBnATL Nogbop 1. YcTHOE 1. MNepeyeHb
OCHOBHbIX 1 BCMIOMOraTebHbIX cobecenoBaHve BOMPOCOB K
MaTepuanos 2. MNpaktnyeckoe | aK3aMeHy
2) O6BbACHATL LenecoobpasHocTb Bbibopa TMNOBOE 3afaHne (73 Bonpoca)
2. Mpaktnyeckne
KOHCprKLl,VIOHHOFOVMaTepVIaJ'Ia TUNOBbIE 337aHNS
3) 3HaKom € HOBEWLUIMMU METOAAMM (15 3apau)
UCMbITaHWI U OLLEHKM 06opyaOBaHws,
mMaTepuasnoB U NPOLECCOB, UCMOMb3yEMbIX
npu peanusauum
TEXHOMNOrMYeCKMX NPOLLECCOB.
MK-2 (1) 1) leMOoHCTpMpYyeT METOANKM pacyeTa 1. YcTHOe 1. MNepeyeHb
OBYXKOMMOHEHTHbIX AuarpaMmmM ¢a3oBbiX cobecefoBaHve BOMPOCOB K
2. MNpaktnyeckoe | aK3aMeHy

(73 Bonpoca)

2. Mpaktnyeckne
TUMNOBbIE 3a4aHus
(15 3agauv)
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10.1.2. OnucaHue WKan U KpUuTepueB oL eHNBaHUA CPOPMUMPOBAHHOCTU KOMMNETEHLIMN

KpMTepMM oueHnBaHuA C(*)OpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no KpuTepum oueHnBaHna chopMmMpoOBaHHOCTU KOMMETEHLNIA
TPpaanuUNOHHON
lkane YcTHoe cobecefoBaHue MpakTnyeckoe 3agaHve
O6yuyatowuncs nokasbiBaeT | OGyvarowmincs OEeMOHCTpupyeT
BCECTOPOHHEE U [Nybokoe 3HaHWe | MpaBuIibHOE MOHWMAaHWe YCIoBUS 3agauu,
OCHOBHBbIX 3aKOHOB, cBoboaHO | BrageHue HaBblikaMu ee aHanmaa, Bblbopa
OPWEHTUPYETCS B OCHOBHbIX MOHSATUSIX, | OMTUMANbHBIX TemnepaTypHO-BPEMEHHbIX
TEPMUHAXxX WM onpedeneHusx nNpyu OTBETE. | PEXMMOB  TEPMUYECKOW U XUMWUKO-
YcBOWM OCHOBHYIO NMTEpaTypy M 3HaKoM | TepMmnyeckon  06paboTkum  MaTepuarnos,
c OOMOSNTHUTENbHOM nuTepaTypon. | yMeHMe NpaBuibHO paccuuTaTtb (hasoBbli
MoxeTt 00BbACHUTL B3aMMOCBSI3b | COCTaB UCXOOHbLIX M KOHEYHbIX MPOOYKTOB
OCHOBHbIX dU3NYeckMx 3aKkoHOB, | YMeeT NPUMEHSATb MaTemMaTuyecKkui
OTNHHO 3aKOHOB (bM3MKM TBEpAOro Tena W | annapaT Ansg peanusauuu nnaHa pelleHus
XumMuama TBepaodasHbIX npeBpalleHnin, | 3agadm u, ecnu 3To Heobxoaumo, MoXeT
UX BNWsIHWE Ha TexHonornyeckne u | npeacraBuTb ero rpaduyecku. Monyyun
aKcnyaTauMOHHbIE CBOWCTBA | NPaBUMbHbIN  OTBET W MOXET  €ro
MaTepuarnoB 1 3Ha4YeHMe 3TUX BEMNYMH WHTEpPNpeTUpoBaTh.
ans nocrnegytowen npodeccuoHarbHON
pestenbHocTn. [posiBNAeT  LIMPOKYIO
3pyauumMio B MCNONb30BaHMM y4ebHOro
MaTepuana.
O6yuyatouncs nokasbiBaeT | OGyvalowminca OeMOoHCTpupyeT
[OCTaTOUHbIN YPOBEHb 3HaHW | 4OCTaTOYHOE NMOHMMaHWEe YCMNoBUS 3ajaun,
OCHOBHBbIX Hur3n4eCcKmx 3aKOHOB, | BMajeHWe  HaBblkaMM  ero  aHanuaa,
3aKOHOB (bM3MKM TBEpAoro Terna U | Bolbopa onNTUMarnbHbIX — TemnepaTypHo-
XUMM3Ma TBEPAOMdA3HbIX NMPEBPALLEHUN, | BDEMEHHBLIX PEXMMOB TEPMUYECKOA U
UX BMWUSHME Ha TEXHOMOMMYECKNE U | XUMUKO-TEPMUYECKOMN o6paboTku
KCMIyaTaumMOHHbIE CBOWICTBa | MaTepu1aros, yMeHune npaBuibHO
XOpOLUO MaTepuanoB M 3HA4YeHWe ITUX BEMNWUYMH. | paccunTaTtb (PasoBbIN COCTAB UCXOOHbIX U
OpueHTMpPYyEeTCa B OCHOBHBIX MOHATUAX U | KOHEYHbIX NPOAYKTOB. Honyckaet
onpegeneHnsx; YCBOMI OCHOBHYKO | HE3HAYUTENbHbIE MorpeLHocTH npw
nuTeparypy. JdonyckaeT | npUMeHeHMn MaTemaTuyeckoro amnnapara
He3HayMTenbHblE  MOFPELUHOCTU  Mpu | ANs peanu3auun nraHa pelleHns 3agayu
OTBETax Ha BOMPOCHI 3K3aMeHaunoHHoro | Monyynn npaBusbHbINA oTBeT, HO
ouneta W [ONOMHMTENbHbIE BOMPOCHI | UCMbLITEIBAET  3aTPYAHEHUss C ero
npenogasaTens. WHTEpNpeTaunen.
Ob6yyaowmnca  nokasbiBaeT  3HaHug | OByyalolmnincs BHUKAET B CMbICIT YCIOBUS
yyebHOro matepvana B MWHMMAanNbHOM | 3aJayu, MOHMMaeT MnaH ee peLleHus,
obbeme; MoxeT chopMynmnpoBaThb O[lHaKo, He MOXeT B [MOMHOM Mepe
OCHOBHble (PU3NYECKUE 3aKOHbI, 3aKOHbl | peanu3oBaTb ee  pelweHne.  3HaeT
du3MKn TBEpOoro Terma WM XUMU3Ma | MPUHLMNbI BbIbOpa ONTUManbHbIX
TBepAOdasHbIX npeBpaLyeHuni, nx | TemnepaTypHO-BpEMEHHbIX PEeXMMOB
BMMSHME  HA  TEXHONMOTMYEeCKNe U | TepMUYECKOW U XMMUKO-TEPMUYECKON
YOOBMEeTBO- 3KCMIyaTaumMoOHHbIE cBowicTBa | 06paboTkn MaTepu1aros, ymeet
pUTEnbHO mMaTepuanoBs, BnageeT  OCHOBHbIMM | MpaBMNBLHO paccynTaTb (Pa30BbIA COCTaB
NOHATUAMM N ONpeaeneHns MU, HO MPU | NCXOOHbLIX U KOHEYHbIX NPOAYKTOB
aTOM, JonyckaeT 60nblloe KOnMyecTBO
HenpuHUMNUanbHbIX OWKNOOK; 3HaKoOM C
OCHOBHOW  nuTepaTypon;  gonyckaet
CyLLeCTBEHHblE OWNOKM B OTBETE Ha
3K3aMeHe, HO MOXeT YCTpaHUTb UX NoA
pPYyKOBOACTBOM npenogasaTens.
Ob6yyarowmnca He MMeeT gocTtaTtoyHoro | Obyvatowmncs He MOXEeT
YPOBHSI 3HAHWUSI OUCUUMMVMHbBI; HE MOXET | MpoaHanu3upoBaTb  YCIOBME  3a4auu,
HeyRoBRETEO- copmynupoBaTtb OCHOBHbIE | HAMETUTb MIaH ee peLleHus, He gnocoGeH
dm3nyeckme 3akOHbl, 3aKOHbl (U3UKN | MPaBUMbHO paccynTaTb (as3oBbIi COCTaB
pUTEnbHO TBEpAOro Tena " XUMU3Ma | UCXOOHBIX M KOHEYHbIX  MPOAYKTOB,
TBepAOodasHbIX npeBpaLyeHuni, UX | Ha3Ha4NTb BbIGOP TemnepaTypHo-

BITNAHNA Ha TEXHOJIOrM4eckme "

BPEMEHHbIX PEXNMOB, He Bnageet
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aKcnnyaTaunoHHbIEe CBOMNCTBa | MareMaTn4eckum annaparTom.
mMaTepuanos; nNroxo opueHTupyetcs B | [peacrtaBneHne yyxon paboTbl, 0Tkas oT
OCHOBHbIX MOHATUAX W OMNPEOENeHusiX; | BbIMOMHEHNS 3adaHus

NSI0X0 3HAaKOM C OCHOBHOW NUTEpaTypou;
Jornyckaet npu OTBETE Ha 9K3aMeHe
CYLLECTBEHHbIE OWWOKA W He MOXeT
YyCTpaHUTb WX Aaxe Mo PyKOBOACTBOM

npenogaBaTenA.

MonbiTka cnUCbIBaHMS, WCMNONb30BaHMUS
Hepa3peLleHHbIX TEXHUYECKNX
YCTpOIZCTB mnnm nonb3oBaHue

noAcKaskom OPYyroro 4efnoBeka.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepusyrwme atanbl (popMUpoBaHus
KOMMeTeHUUn

10.2.1. NMepeyeHbL BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAaHOBJIEHHbIMM 3TanaMmu
¢hopMmmpoBaHna KOMNETeHLUN

:jgn dopmynupoBka BONpocoB Ne Tembl
MeTannbl, kKak OCHOBHblE KOHCTPYKLIMOHHbIE MaTepuansl. [ToHATUe KpucTannuieckoro

1 | cTpoeHus BellecTBa, aNeMeHTapHas siyelika, OCHOBHbIE TUMbl KPUCTAIIMYECKUX 1
peLleToK, NnapameTpbl aNeMeHTapHON SYENKH.

2 | Monumopdunam. AHnsoTponus. MarHUTHblEe NpeBpaLleHus. 1

3 HecoBepLueHCTBa KpUCTaNNIMYECKOro CTpoeHus (aedekTbl KpUCTanNmmMyeckom CTpyKTyphbl). 1
VX TMnbl 1 BNNsiHWE Ha Noka3aTenn CBOWCTB MeTansfoB U HEeMeTasnnos.

4 OcHoBHbIe CBOMCTBa Matepuarnos: NPOYHOCTb, TBEPAOCTb, yAapHasi BA3KOCTb, 1
yCTanocTHas NpoYHOCTb.

5 Makpockonnyeckmm n MMKPOCKOMUYECKNIA aHann3 Matepuarnos. Bo3amoxHOCTU u 1
Ha3HayeHue.
Kpuctannusaumsa meTtannos. BnusaHune cteneHun nepeoxnaxneHus (CKopocTtu

6 | oxnaxaeHus) Ha MexaHn4yeckue CBOMCTBa OTNMBOK. CTpoeHne MeTannnu4yeckoro cnmrka. 2
MoauduumpoBaHne pacnnasa Ansg nonyYyeHns MenkoKpUcTaninyeckomn CTPYKTYpbI.

7 MpaBuno das M'bbca, oTnnyuune npasuna das ang reepaodasHbeix cuctem. MNMpasuno 2
pblyara v NpaBuIIo OTPE3KOB.

8 [narpamma CcOCTOSIHUI CNITAaBOB C HEOrPaAHNYEHHOW /MOMHOW/ pPacTBOPUMOCTbIO 2
KOMMNOHEHTOB. Pa3bl. CTPYKTYphI.

9 | Onarpamma COCTOSIHUI CMaBOB MeXaHWYeckmnx cmecen. ®asbl. CTPyKTYpbI. 2

10 [narpamma cOCTOSIHUI CNTAaBOB C OrPaHUYEHHON PacTBOPUMOCTBIO KOMMNOHEHTOB. Pa3bl 2
N CTPYKTYPbI.

11 | OuarpaMma COCTOSHMS CMMaBoB C XMMUYeCcKkuM coeguHeHnem. ®asbl. CTPYKTypbl. 2

12 3aBMCMMOCTb NokasaTerer CBOMCTB CMNIaBOB OT BuAa AnarpamMmm coctosiHus /3akoH H.C. 5
KypHakoBal/.

13 [narpamma cocTosiHUS Xenes3o-yrnepos Hxkeneso-uemMmeHTuT/. PaBHoBeCHble dhasbl. 3
O6nactu ctanen n vyryHos. NpaBuno das. MNpaBuno oTpesKos.

14 | BnuaHue cogepxaHus yrnepoaa Ha CBOMCTBa cTanewn. 3

15 lNocTosiHHbIE NpUMecK B cTansx. MpoucxoxaeHue npumecen B ctansax. OuncTka ctanen 3
OT BpegHbIX NpUMeECEN.

16 CkpbITble NpuMecH B CTansx. CneuwmanbHble npuMecu B ctanax. OuncTtka ctanen ot 3
BpeOHbIX NpUMeCen.

17 | Knaccudmkauus ctanemn — OCHOBHble cnocobbl Knaccudgukaumm.

18 Cnocobbl npon3BoacTBa ctanu. MapTeHOBCKUIA, KOHBEPTOPHbBIN, 3NEKTPOCTarN. 3
[ocTonHCTBa 1 HEJOCTaTKN NPOLIECCOB.

19 Knaccudukauyus YrepoANCTLIX cTanemn no KayecTBy U HazHayeHuo. MapkupoBka 3
yrnepoamncTbIX cTanen.

20 Cnocob NPOV3BOACTBA YyryHa. McxonHoe cbipbe, OCHOBHbIE NapameTpbl Npouecca 3
JOMEHHOW BbINNaBKN YyryHa.

21 | YyryHbl. Bugbl vyyryHos. CeoncTsa vyryHoB. Knaccudumkaums 4yryHos. 3

22 | Cepble 4yryHbl. PazHoBugHocTu. MapkupoBka cepbix YyryHoB. dopma rpaduTa. 3
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MeTtannundyeckas ocHoBa - Buabl. CBoncTBa.

Haknen n peKkpuctannn3auuna. Onpe/J,eneHvle TeMnepatypbl pekpuctannn3aumm xenesa u

23 4
OPYrMx MeTanos.

24 | Kputndeckme TOYKU cTanu. 4

o5 MpeBpalleHre nepeoxnaxgeHHOro aycTeHuTa B cTanu. MpooyKThl NpeBpaLleHns 4
nepeoxnaXgeHHoro aycTeHnTa u nx CBOMCTBA.

26 | HepaBHOBECHbIE CTPYKTYPbl B CTansx. 4

27 Omnxur. Bugbl omxura. OnpegeneHne TeMnepaTtypbl HarpeBa AN oTKura ctanm no 4
gvarpamme xeneso-yrnepog.

28 | Omxur nepeoro n BToporo poga. TemnepartypHble ycnosusi. O6nactum npuMeHeHus. 4
3akanka ctanu. Beibop TemnepaTypbl HarpeBa U CKOPOCTU OXJaXAeHWs AN 3aKanku.

29 | Kputnuyeckas ckopocCTb 3akanku. CTpyKTypa 3akaneHHon ctanu. 3akanmBaemocTb 1 4
NpoKanMBaemMocTb CTanw.

30 HenonHas 3akanka ctanu. O6nacTtn npumeHeHusi. Boibop TeMnepaTypbl Harpeea u 4
CKOPOCTM OXJIaXgeHus1.

31 | lNonHag 3akanka cranu. 4

32 | Cpegpl ans Harpesa 1 OXNaXKgeHus ctanen npu nx 3akarke. 4

33 | Cnocobbl 3akanku ctanew. 4

34 Hopmanusauus ctanu. OnpegeneHue TemnepaTtypbl HarpeBa 1 CKOPOCTU OXIaXOEHWS. 4
O6nacTtn NnpMMeHeHns HopManusawumn.

35 Otnyck ctanu. HasHauyeHue. BnusHne TemnepaTypbl OTMyCKa Ha CTPYKTYPY 1 CBOWCTBA 4
cTanu.

36 Otnyck ctanu. [Npouecchkl, npoxoasiune B ?ElKaJ'IeHHOVI cTtanu npu otnycke. BnuaHne 4
TemnepaTypbl OTNyCKa Ha CTPYKTYPY 1 CBOMCTBA CTasMu.

37 Otnyck ctanu. PasHoBugHocTu otnycka. [Npouecckl, nponcxoasiune B 3akaneHHom ctanm

Nnpn OTNyckKe. BnnaHne TeMnepaTtypbl OTNYCKa Ha CTPYKTYpY U CBOWCTBA CTanwu.

38 | YnyyweHue ctanu. Kakve ctanu sBRsoTcs ynyywaeMbIMU.

Xumuko-tepmmyeckas obpabotka. LlemeHTaums. Ctanu, nogsepraemMble LLEMEHTaALNN.
39 | CTpyKTypa 1 CBOMCTBA LleMeHTOBaHHOro cnosi. OkoH4aTernbHas TepMmuyeckas 1 4
MexaHudeckas obpaboTka ctanu nocne LeMeHTauum

Xumuko-tepmmyeckas obpaboTka. AsoTuposaHue. Ctanu, nogsepraemble

40 4
a30TUPOBAHMIO.

41 | XvMmuko-Tepmmnyeckas obpaboTka. HutpouemeHTaumsi U1 NOBEPXHOCTHAas MeTannmsaums. 4

42 | MNpokaTka cTanen, cnocodbl U X HAa3Ha4YeHue. 4

43 | Bono4yeHue, N3rotoBfieHNe NPOBOJSIOKMU. 4

44 | JlernpoBaHHble cTanu, 0603HAYEHNE NETNPYIOLLNX SNIEMEHTOB 5

45 IernpoBaHHbIe cTanu, MapK/POBKa f1€rNpOBaHHBIX NHCTPYMEHTAMbHBIX 1 5
KOHCTPYKLMOHHBIX CTanemn.

46 CneuuanbHbie NerMpoBaHHbIe CTanu: aBTOMaTHbIe, 3NeKTPOTeXHN4eckme, 5
ObICTpOpEXYLUME, UBHOCOCTONKME

a7 YrnepogucTble ctanu obbIKHOBEHHOTO kayecTBa. MpuHumnbl MmapknpoBku. O6nacTtu 6
NpUMEHeHUS.

48 KayecTBeHHbIE 1 BbICOKOKAYeCTBEHHbIE YrNepoanCTble KOHCTPYKLMOHHbIE CTanu. 6
MapkvpoBka, 06nacTv NpUMeHeHus.

49 BnnsiHue cogepxaHus cepbl 1 docopa Ha MexaHUYeCKNe XapaKTePUCTUKN 6
KOHCTPYKLIMOHHbIX CTanemn.

50 OCHOBHbIE MPUHLMNBI MApPKUPOBKM KOHCTPYKLMNOHHBIX YrNepPOaANCTbIX U KOHCTPYKLIMOHHBIX 6

JNermpoBaHHbIX cTanemn.

51 KayecTBeHHbIE W BbICOKOKAYE€CTBEHHbIE yrnepoancTble MHCTPYMEHTAlbHbIE CTalll. 7

OcHoBHble nernpyrowimne arnemMeHThbl, obecneunBatoLume )KaDOCTOIZKOCTb N XKaponpo4HOCTb

52 ctanen. Metoabl OLLEHKM KapOCTOMKOCTM W XXapOnpOYHOCTM CTanemn. !

53 OCHOBHbIE KpUTEPUN XKAPOMPOYHOCTM U XKaPOCTOMKOCTU. Mpnmepbl NermpoBaHHbIX 7
YKaponpo4HbIX U XXapOoCTONKUX cTanen n cnnaso. Obnactn Ux NPUMEHEHNS.

54 VHCTpyMeHTanbHble MaTepuansl BbICOKOW TBEPAOCTU: MeTannokepammyeckme, mx 8
MapKMpOBKa; MUHepanokepaMmyeckmne pexyLime MHCTpYMeHTarnbHble MaTepuarnei.

55 LLTamnoeble ctanu. Ctanu ansg XxonogHon 1 ropsyen wramnosku. Tepmuyeckas 8
obpabotka. Mapku cTanen.

56 | BbiCcTpopexyline ctanu, HasHadyeHne, nokasaTeny CBOMNCTB, TepmMuyeckas o6paboTka. 8

57 | N3HOococTOMKMe cTanu, TUnbl KI3HOCOCTOWKMX CTanen. 8

58 | KoTtenbHble cTanu. 8

59 Koppo3noHHO-CTOMKME cTanu. BnvsaHue nermpyowmx anemMeHToB. XpOMUCTbIE U 8

XPOMOHMKeneBble cTanu. MeXKpucTanamTHas Kopposus.
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60 Megb 1 ee cBoicTBa. Obnactu npumeHeHns. Knaccudpukaums n MapkupoBka MeaHbIX 9
cnnasoB. O6nactu NnpMeHeHNss MeaHbIX CNNaBoB.

61 JNatyHn. decdopmupyembie natyHn. CoctaB. MapkupoBka. Tepmunyeckasa obpaboTka.
MexaHn4yeckne CBOWCTBA.

62 | JlutenHble natyHu. MpuHumnbl MapknpoBkn. O6racT NPUMEHEHUS.

63 BpoH3bI nuTenHble U aedopmupyemblie. NMpUHLMNLI MapKMpoBKK. MprumMepbl Mapok 6poH3.
Tepmuyeckas obpaboTka. MexaHn4eckne CBONCTBA.

64 TwuTaH n ero ceoncTBa. TuTaHoBbkle cnnasbl. Knaccudukaums TUTAHOBLIX CMMaBoB. 10
Tepmuyeckas 06paboTka TMTAHOBLIX crnaBoB. MexaHuyeckne CBOMCTBA.

65 AntomMuHUIR 1 ero cnnaebl. CBoNCTBa antoMuHus. Knaccudmkaums antoMMHUEBBIX 10
crnnaeoB. Mapku. CoctaB. Tepmnyeckasa obpaboTtka. CBoncTBa.

66 JInTenHble anoMuHmneBble cnnasbl. MapkupoBka. Tepmuyeckas obpaboTka. 10
MexaHn4yeckne CBOMCTBA.

67 Hedopmnpyemble antoMmmHmneBble cnnasbl. Knaccudukaums. MapkupoBka. Tepmuyeckas 10
obpaboTka. MexaHn4yeckne cBOMCTBa.

68 BbicokonpouHble antoMuHuesble cnnasbl. Mapku. Coctas. Tepmuyeckas obpaboTka. 10
MexaHn4yeckne CBOWCTBA.

69 MarHuit n ero csoncTBa. JluTenHole 1 gedopmMmpyemMble CrnnaBbl MarHus. Tepmudeckas 10
obpaboTka. MexaHn4yeckne CBOMCTBaA MarHMEBLIX CMNI1aBOB.

70 HemeTtannuyeckme matepuansl. OCHOBHbIE BuAbI. [1nacTmacchl, nx knaccugukaums, 11
COCTaBbl, 06NacTn NpUMEHEHMS.

71 | MNopowkoBasa meTtannyprus. NMopoLlkoBble MaTepuanbl, NOHATME NOPUCTOCTH. 11

72 KomnosuuunoHHble maTepuansl. Matpuua u HanonHutens. CBOMCTBA KOMMO3UTOB. 11
[MprMeHeHne KOMMNO3UTOB.

73 BnusHne mateprnana n obbemMHon Jonu nop Ha obnacTn NPUMMEHEHMS MOPOLLKOBbIX 11
MaTepuanos.

10.2.2. BapuaHT TUNOBbIX 3afaHui, pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBJIEHHbIMU 3TanamMmm
¢hopMmupoBaHNa KOMNETeHLUN

Ne
/n YcnoBusa TMNOBLIX 3agad OtBeTt
Y10A - yrnepoaucTtas MHCTpyMeHTanbHas BblCOKOKa4YeCTBEHHasi
cTanb ¢ cogepxaHuem yrnepoga 1,0%.
18XI'T - KOHCTPYKUMOHHAA Ka4yeCTBEHHAd NnerMpoBaHHas ctanb
c cogepxaHuem yrnepoga 0,18%, '-mapraHua 1,5%, T-tutaH
PaclwmndpoBaTb yKa3aHHble 1,5%.
MapKMu:
Y10A P9 - BbicTpopexyLaa MHCTpyMeHTanbHas cranb ¢
1 18XI'T copepxaHmem bonee 1% yrnepoaa, P- nHaekc gaHHoOM rpynmbl
P9 ctanu, sonbdpama- 9%.
CYy10
T15K6 CY10 - cepbllt YyryH ¢ npegenom npo4YHOCTH
o0s= 100 MMa.
T15K6- TuTaHO-BONbMOPaMOBbIV KapOWAHbIN TBEPALIN CNIiaB,
obosHadvaeTcsa 6yksamu T, K. Kapbuga tntana 15%, kobanbta
6%, kapbug Bonbdpama 79%
PNA 15.03.04 KoHCTpyKLUMOHHbBIE MaTepuanbl B CUCTEMax aBToMaTu3auum CrtpaHuua 12 u3 14




1. HapwucoBaTtb
COCTOSIHMSA
HeorpaHu4yeHHon
pacTBOPMMOCTbIO KOMMNOHEHTOB
2. YkasaTb BO BCEX
obnacTtsax guarpaMmmbl ©a3oBbi
COCTaB.

aonarpamMmmy
cnnaBoB., Cc

3. YkasaTtb BO BCEX
obnacTax anarpaMmmbl
CTPYKTYPHbI COCTaB.

4, Ons cnnaea c

cogepxaHnem 20% B:

- onpegenutb coctaB a3 B
cnnaee Ansi nobon TOYKN Mexay
NIMKBUAYCOM U CONUAYCOM;
-onpeaennTb KONMMYeCcTBO KaXdon

1. HapucoBaTb AuarpaMMmy COCTOSIHUS  CMfaBoOB C
HeorpaHM4YeHHOW pPacTBOPMMOCTbLIO KOMMOHEHTOB B TBEPOOM
COCTOSIHMU (puc. 1).

b

TeMmepaTypa,t

2 N
13 das ansi Tom e TOUKN.
B0
—= B
2. YkaszaTb BO BCex o00nactsax pguarpammbl  ©as3oBbii
cocTtaB (CM. guarpammy).
3. YkasaTb BO Bcex obnacTtax guarpammbl CTPYKTYPHbIN
cocTaB (CM. guarpaMmmMy) — a — TBEpAbIA pacTeop.
4. Coctas thas, (B, %)
X-c-40
a-b-8
KonnuecTtBo ¢has:
Qx =ba/bc100 =12/ 32 = 37%;
Qa =ac/ bc-100= 20/ 32 = 63%.

3 1. Hapucosatb pguarpammy | 1.  HapucoBaTb  guarpamMmmy  COCTOSIHMSA  ChOnaBoB  C
COCTOSIHMSA CMnaBoB, C | HEOTP@HUYEHHOW pPacTBOPUMOCTBI) KOMMOHEHTOB B TBEPAOM
HeorpaHU4YeHHOoM cocTosiHum (puc. 1).
pacTBOPMMOCTbLIO KOMIMOHEHTOB
2. YkasaTb BO BCEX
obnacTtsax guarpaMmmbl (©a3oBbi : A b
CoCTaB. = :‘:

3. YkaszaTb BO BCEX E
obnacrax avarpamMmei o at
CTPYKTYPHbIN COCTaB. g
4. Ons cnnaea c " , .
cogepxaHuem 20% B. I
a. NOCTPOUTb Kp1BYIO or
OXMaXOeHns OaHHOro cnnaea u
ykasaTb  npoucxogswime  npu
OXMaXOeHnn MpeBpalleHus BO
BCEM TemnepaTypHOM MHTepBane i
20 40 60 EQ
OXM@XAeHMA  OT  Temneparypbl e ¥
nnaBneHnsi 4O KOMHATHOW;
S. yKa?’yaTb camblil | 2. YkasaTb BO BCex 06nacTsix auarpaMmmbl hasoBblil cOCTaB (CM.
TyronnaBkumn cnnas nnm AmarpaMMy).
KOMMOHEHT. 3. YkasaTb BO Bcex 06nacTsix AvarpaMmMbl CTPYKTYPHbIN COCTaB
(cM. gnarpammy) — o — TBeEpAbIA pacTBop.
4. Inga cnnaea ¢ cogepxanunem 20 % B:
- MOCTPOUTb KPUBYIO OXMaXKaeHus (puc. 2);
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TeMIIepaTypa,t

C=K-o+1
Cz=2-2+1=1

F

Bpeua

5. YkasaTb camblii TYronsiaBknin crnnas Ui KOMMNOHEHT.
Cawmbli TyronnaBknin KOMNOHEHT — A.

10.3. MeToguuyeckne matepmanbl, onpegensowme npoueaypbl OLeHUBaAHUA 3HAHUNA, YMEHUN,
BIageHni (HaBbIKOB U (MUNIN) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepU3yHLMUX 3Tanbl
cdopMmupoBaHmsa KomMmneTeHUUN

10.3.1. YcnoBus pgonycka oOGy4allerocd K cAaye 3K3aMeHa UM NOpPsSAOK JUKBUAAULUU
aKageMn4ecKom 3a40IMKEeHHOCTH

MonoxeHve O nNpoBeOeHWM TEKYLLEro KOHTPOMsi YCMeBaeMOCTU M MPOMEXYTOYHOW aTTecTaumm
obyuvatoLmxcs.

10.3.2. dopma npoBeaeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUNNnHe

YCTHadA X NMMCbMeHHasnA KOMMNbOTEPHOE TECTUPOBaAHNE MHaA

10.3.3. OcobeHHOCTM NpoBeAeHUA IK3aMeHa
e B03MOXHOCTb NOMb30BATHLCA KamNbKynsTOPOM;
e Bpewms Ha nogrotoBky otBeTa no 6unety 50 MUHYT.
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