MuHMCTEPCTBO Hayku 1 BbicLlero obpasoaHusa Poccuiickon ®enepaunm
denepanbHoe rocyaapcTBeHHoe GrogxeTHoe obpasoBaTenbHoe yupexaeHue

BbiCLLEro obpasoBaHus

«CaHkT-lNeTepbyprckmii rocyqapCTBEHHbIN YHUBEPCUTET MPOMBILLIIEHHBLIX TEXHONOMMI U AM3anHay
(cnerynta)

YTBEPXOAIO

MepBbI NPOPEKTOp, MPOPEKTOP
noYP

( m U s | A E. Py
(\mi PIBOVEO «Camerlerepiypr i rocyuapernenui

C

PaGouas nporpémma ANCLMMAVHBI

51.0.09

Y4ebHbIN nnaH:

Kadenpa:

7]

| KOHCTpyKLMOHHbLIE MaTepuansl B cycTemax asToMaTuaaLmm

2026-2027 15.03.04 UNTA ATIInYBMITK 3AO Ne1-3-149.plx

MH)KeHepHOI'O MaTepuanoseneHna n MeTposnormn

HanpaBneHue noaroToBku:
(cneunanbHOCTD)

Mpodmnb noaroTtoBku:
(cneunanusauus)

YpoBeHb 06pa3oBaHus:

dopma oby4eHus:

15.03.04 ABTOMaTM3aLUMNSA TEXHONOIMYECKMX NPOLIECCOB M NPON3BOACTB

ABTOMaTU3aLUMA TEXHONOIMYECKNX npoueccos 1 ynpaBlieHnsa B
MHOrooTpacneBbiX NPON3BOACTBEHHbIX KOMMJ1IEKCax

bakanaspuat

3a04Had

MnaH yyebHoOro npouecca

KoHTakTHas paboTta obyvatomnxcsi N
Tpynoé dopma
Cemectp Cam. KowTpore, MKOCTb NPOMEXYTOYHOMN
(kypc ans 3A0) MpakT. Nab. pa6oTa yac. ’
Jlekumn 3aHSTUS 3aHATUS 3ET arrectayum
1 YN 4 32 1
Pna 4 32 1
2 YN 4 4 91 9 3 SkaaMeH
PNA 4 4 91 9 3
Vroro YN 4 4 4 123 9 4
Pna 4 4 4 123 9 4

CaHkT-lNeTepbypr

2026




Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oefeparbHbIM rocy4apcTBEHHLIM 06pa3oBaTeNbHbIM
CTaH4apTOM BbicLLEro o6pa3oBaHus No HanpaeneHuto nogrotoskn 15.03.04 ABToMaTu3aunst TEXHONOMMYECKNX
NpOLECCOB M NPOU3BOACTB, YTBEPKAEHHBIM Npukazom MuHobpHayku Poccum ot 09.08.2021 r. Ne 730

CocrtaButensb (1):
LOKTOp TEXHUYECKMX Hayk, MNMpodeccop

Ot kadeapbl cocTaBUTENS:
3aBeayowmi kadeapor MHXEHEPHOIro
MaTepuanoBeaeHUss 1 METPOSOrM

Ot BbINyckatoLen kadeapbi:
3aBseayownii kadeapon

MeToaunyeckun otaen:

Llo6kanno EkaTtepuHa
CepreeBHa

Llo6kanno EkaTtepuHa
CepreeBHa

OHTUH Butanun AkosneBny



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

11 Uenb pauncuunnuHbl: CdopmupoBatb KomneTeHuum obydatoulerocs B obnactm paspaboTkm cuctem
aBTOMAaTMYECKOro yrnpaBreHus C y4eToOM BUAOB U CBOMCTB KOHCTPYKLUMOHHBIX MaTepuanos

1.2 3agaun AUCLMUNNUHBI:

1. PaccmMoTpeTb CTPYKTYpY ¥ CBOMNCTBA OCHOBHbIX BUAOB KOHCTPYKLMOHHLIX MaTepuarnoB B CUCTEMax aBToMaTu3aLmm.

2. NI3yunTb nogxopbl kK BbIOOpY MaTepunanos ¢ TpebyembiM KOMMIIEKCOM CBOWCTB A5t UX NMPUMEHEHUS

nX B CUCTeMax aBToMaTu3aumm.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHON NOAroTOBKe 0Gy4atoLerocs:

MpenBaputenbHaa NoAroToBka npeanonaraeT co3faHne OCHOBbI AN (DOPMUPOBaHUS KOMMETEHLMUIA, YKa3aHHbIX B M.
2, NPY U3YYEHUN OUCLUNIUH:
OucuunnuHa GasvpyeTcsl Ha KOMMNeTEHUUSAX, CCHOPMUPOBaHHBIX Ha NpeablayLeM ypoBHe o6pasoBaHus

MpvknagHas MexaHvka

dusnka

2 KOMNETEHUWUN OBYYAIOLWLEIoCcA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-8: Cnocob6eH npoBoAUTbL aHanNu3 3aTpart Ha obecrnevyeHne AeATeNbHOCTU NPOU3BOACTBEHHbIX NoApa3ferieHun;

3HaTb: OCHOBHbIE BMAbLI U CBOMCTBA MaTtepuanoB B cCMCTeMax aBToMatusaumn

YmMmeTb: BbI6VIpaTb MaTtepuanbl C Tpe6yeMbIM KOMMJIEKCOM CBOWCTB A115 UX NnpuMeHeHna cuctemax aBTomMmaTu3aumi.

Bnapgetb: HaBblkamu pa3p360TKVI CncteMm aBTOMaTU4YeCKOro ynpasJieHUda C y4eToOM BUOOB U CBOWNCTB KOHCTPYKUNOHHbIX
mMaTepuranos.

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTta

cP MHHOBaL.

Iex. Mp. | N86. | (yacu | POPME!
(4ackt) | (4acel) | (4acel) 3aHATMUIA

HaumeHoBaHve 1 cogepxaHue pasaenos,
TeM U y4eGHbIX 3aHATUIA

Cemectp
(kypc ons
3A0)

Pasgen 1. Knaccudmkaums
KOHCTPYKLUMOHHbIX MaTepurarnos.
Knaccudukaums anekTpoTeXHNYeCKnx
mMaTtepuanos

Tema 1. Buabl knaccmndmkaumn.
Ouanektpukn. NpoBOAHUKMN. 2 8 nn
[MonynpoBOAHMKM.

Tema 2. OQuanektpukn. Monapusaums.
OneKkTponpoBOAHOCTb. [lManekTpuyeckne 8 nn
notepw. dnekTpuyeckas NPOYHOCTb.

Tema 3. AKTUBHbIE ONINEKTPUKN.
CerHeTtoanekTpukn. [Ne303nekTpuku. 1
MupoanekTpukn. AnekTpeTbl. 2Kugkne 8 nn
KpucTtannbl. JladepHble 1 onTu4eckue
mMaTepuanbl

Tema 4. MeTtannbl. Megb 1 cnnaebl meau.
AnOMUHUI 1 cnnaBbl antoMUHKS.
KpronpoBoaHUKK. 2 8 nn
CeepxnpoBogHukn. MeTannbl ¢ pa3fnyHom
TeMmnepaTypon nnasneHus.

Utoro B cemecTpe (Ha kypce ansa 3A0) 4 32

KoHcyrbTaumm 1 npoMeXxyTodHasi atTectauus 0
- HeT

Pasgen 2. MexaHu4yeckne cBOMCTBA
MaTepuano. OCHOBbI TEOPUM CMNIABOB. 2
YKenesoyrnepoaucTble cnnasbl




Tema 5. Knaccudumkaums mexaHn4eckmnx
CBOWCTB MaTtepuanos. Bugbl geopmaumin n
Harpy3ok. OQHOOCHOEe 0ceBOoe pacTsKeHue
(cxatume). Quarpamma pactskeHns. Mogynb
KOHra. TeeppocTtb. MatepuanoB. lamepeHune
TBEPAOCTM pasnnYHbIMN MeTogamun. YaapHas
BA3KOCTb. [on3y4yecTb.

JlabopaTopHoe 3aHaTue. N3yyeHune
MEXaHMNYECKNX CBOWCTB METarssioB npu
MCNbITaHMM Ha PacTSKEHME.

MpakTnyeckoe 3aHsTHe. NocTpoeHne
avarpaMmm pacTshKeHus MeTanos.
OnpepneneHne OCHOBHBLIX MEXaHNYECKUX
XapakTepuUcTMK MeTannoB no gnarpamme
pacTsKeHWs.

Tema 6. Cnnasbl. OOLLME NOHATUSA.
Kpvctannusauns MmeTansmnos v CniaBos.
CTtpykTypa cnnaBoB. TBepAble pacTBOpbI.
Xummnyeckmne coegmHeHns. MexaHmndeckue
cmecu. MNMpasuno M'mb6ca n ero npMMmeHeHue.
JlabopatopHoe 3aHaTue. MiccnegoBanue
CTPYKTYpbl 4BOWHOrO Crnasa.

lMpakTunyeckoe 3aHaTHe. dnarpamma
COCTOSIHUMS XKene3oyrnepoamcTbiX CraBoB.

20

nn

Tema 7. Cnnas xxeneso-yrnepos.
KoMnoHeHTbI, hasbl, MHUN U TOYKK
anarpammbl Fe—-Fe3C. XXeneso. Ctanu.
KauecTBeHHbIEe, MHCTPYMEHTAarbHbIE CTanu.
YyryHbl. Knaccudukaums.

20

nn

20

nn

Pasgen 3. lNonumepHble maTepuansl.
KomnosnumnoHHble maTepuansi.

Tema 8. MNonumepHblie maTepuansl.
Ctpyktypa u ceounctBa. [NpumeHeHue B
ANEKTPOTEXHNYECKUX N3JENnsX.

Tema 9. CoBpeMeHHblE KOMMO3ULNOHHbIE
KOHCTPYKUMOHHbIE MaTepuansl. CTpyKTypa.
CeowictBa. NpumeHeHne B pasnnyHbIX
0b6nacTax TEXHUKMN.

14

nn

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

nn

KoHcynbTaumm n npoMexyTodHas aTTectauums
(Ok3ameH)

91

2,5

6,5

Bcero koHTakTHas paborta n CP no
AucumniunHe

14,5

129,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4ebHbIM NiiaHoOM He NpeaycMoTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUMU
5.1 OnucaHue nokasatenen, KPUTepMeB U CUCTEMbI OLleHMBAHUA pe3yrnbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kon HanmeHoBaHue oueHOYHOro
MokasaTenu oLueHnBaHWs pe3ynbTaToB 00y4YeHus
KOMMNeTeHuuu cpeactea
M3naraeT knaccudumkaumnio KOHCTPYKLMOHHBIX MaTepuanos,
KnaccudukaLmio aNekTPoOTEXHUYECKNX MaTePManoB;AN3NEeKTPUKH,
NPOBOAHWUKN, NOMNYNPOBOOHUKMN.
POBOA YynposoA Bonpocbl anst ycTHoro
AHanuanpyeT CTPYKT N CBONCTBA OCHOBHbIX BUAOB KOHCTPYKLIMOHHbIX cobecenoBarus
Or1K-8 Py PYKTYPY by TecTtnpoBaHue

mMaTepuarsos B CUCTEMax aBToMaTUsaUmun. YcTaHaBnmBaeT B3aMOCBA3b
CTPYKTYPbI U CBOWCTB pasnnyHbIX MaTepuarnos.

anMeHﬂeT MeToabl Bbl60pa mMmaTepuanos C Tpe6yeMbIM KOMMJ1eKCoOM
CBOWCTB ANs Ux npuMeHeHna nx B CUCTtemMax aBTomMaTusaumn

MpaKT1KO-OpUEHTUPOBAHHbIE
3agaHus




5.1.2 Cucrema 1 KpUTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHuBaHUA
YcTHoe cobecenoBaHme MucbmeHHas paboTa

MonHbIN, ncyepnbiBalOLWUN OTBET,
OEMOHCTPUPYHOLWMIA rNy6okoe NOHMMaHne
npegMeTa 1 LUMPOKYH 3pyauLnio B
oLeHnBaemon obnacTu.

5 (oTnn4HO)

OTBET NOMHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 00a3aTenbHbIX
WUCTOYHUKOB MHGopMaumn. MNMoaxoa K
mMaTepuany OTBETCTBEHHbIW, HO B TECTE
BCTPEYaloTCs He3Ha4YuTenbHble OWNOKM 1
HETOYHOCTU B OTBETAX.

4 (xopoLwuo)

Hannune CyLlleCTBEHHbIX OLMBOK B TECTE U

3 (yD,OBJ'IeTBOpVITeJ'IbHO) B YCTHbIX OTBEeTax.

OTBeT He BepHbI. Cnaboe noHuMaHue

2 (HeyoBneTBopuTENbLHO) | MaTepunana. Hanmume cyliecTBeHHbIX
OLLUMOOK B BOMbLLOM KONMYECTBe.

5.2 TunoBble KOHTPONbHbIE 3a4aHUA TN UHble MaTepuanbl, Heo6XxoAuMbIe ANsl OLEeHKU 3HAaHUMN, YMEHUN,
HaBbIKOB U (MNN) oNbiTa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB

Kypc 1

KJ'IaCCVICbVIKaU,VIH KOHCTPYKUMOHHbLIX MaTepuanoB

KJ'IaCCVICbVIKaU,VIVI QNEKTPOTEXHNYECKNX MaTEePUanoB: ANINTEKTPUKN, MPOBOAHUKN, NONYNPOBOOAHUKN.

MarHuTHble MmaTtepuanbl.

Owanektpukn. MNonspusaums. ANeKTponpoBOgHOCTb.

ﬂI/ISJ'IeKTpVIKI/I. ﬂMSﬂeKTpMHeCKMe notepu. SﬂeKTpW—IeCKaﬂ NMPOYHOCTb.

AKTUBHbIE AN3NEKTPUKN. CeFHeTOSJ'IeKTpVIKI/I.

AKTUBHbIE AN3NEKTPUKN. |_|e303ﬂeKTpI/IKVI N NMNPOINEKTPUKN.

OnekTpeTbl. XKngkne Kpuctansbi.

Olo|N|[OD|O|D|WIN]|~

J'Iaseprle n ontn4yeckme martepmuarnbl.

10 Mepb 1 cnnaBbl Megu.

1 ANIOMUHUIA 1 cniaBbl antoMUHUS.

12 Cepebpo. 3onoTo.

13 KpronpoBogHuku.

Kypc 2

14 MeTannbl ¢ BbICOKOM TemnepaTypon nnaBneHus.

15 MeTtannel co cpegHen TemnepaTypow nraBneHus.

16 MeTannbl ¢ HU3KOW TemnepaTypon NAaBreHns.

17 O6Lme cBeaeHns 0 NONyNPOBOAHUKOBLIX MaTepuanax.

18 BaxHewnne NpoCTbl€ NONyNnpPpOBOAHUKOBbLIE MaTepualibl U TEXHOOINA NX U3rOTOBJIEHUA.

19 BaxHewLLne crnoxHble NonynpoBOAHMKOBbLIE MaTepuarnsl

20 Ynpyras v nnactudeckas gecgopmavmn.

21 MexaHn3Mmbl 06pa3oBaHNs Aucnokauuin. BnusHue nNoTHOCTN ANCNOKALUMIA HAa NPOYHOCTb.

22 Knaccudurkauns mexaHmyecknx CBOMCTB MaTepuanos. Buael aecdopmauunin n Harpysok.

23 OpaHoocHoe oceBoe pacTskeHue (oxaTue). uarpamma pacTtsaxeHums.

24 YKéctkocTb matepuana. Moaynb HOHra.

25 TBeppocTb. MaTepuanoB. MIamepeHne TBEPOOCTU pas3NUYHbIMU METOLAMM.

26 YpapHas BA3KOCTb. [onayyecTb.

27 CnnaB. O0Lwme NoHATUA.

28 Kpucrtannusaumst MeTansioe u CrjaBoB.

29 CTtpykTypa cnnasoB. TBepAble pacTBOpbI.

30 CTpykTypa cnnaBoB. XMMuUyeckne coegmHeHnsa. MexaHn4eckme cMecu.

31 Teopusa cnnasos.

32 [duarpaMmmbl COCTOSIHUS OBONHbIX CMNaBOB.




33 Cnnas xene3o-yrnepod. ObLue nonoxeHus.

34 KomMnoHeHThI, dhasbl, NuHuKM u Toukm anarpammbl Fe—Fe3C. Keneso.

35 Crann. KayecTtBeHHble, MHCTPYMEHTalbHbI€ CTalnu.

36 YyryHbl. Knaccudpmkaums.

37 Monumepsbl. CTpykTypa 1 CBOMCTBa

38 KoMnosnumnoHHble MaTtepuanbl U X npuMmeHeHne B 3ﬂeKTpOTeXHVIHeCKOl7I NPOMBbILLUNIEHHOCTW.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHnsA

TunoBble TeCTOBLIE 3afaHus HaxogaTcsa B MpunoxeHun k gaHHon P,
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHuNA (3aAayu, KEUChbl)

BbinonHeHne KOHTPONbHLIX PaboT B TEYEHNE CEMECTpaA
5.3 MeToaunyeckue maTepuansl, onpegensiowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMeHUI, BNageHun (HaBbIKOB
1 (MNK) NPaKTU4YeCKOro onbiTa J4eATeNIbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HoM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAaeMU4eckon
3a40/MKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTN 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmnxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTalumMu nNo AucumnsivHe

YcTHas + MucbmeHHas KomMmnbloTepHOE TECTMPOBaHME + NHas

5.3.3 Ocob6eHHOCTH NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

MpomexyTouyHast aTTecTauus NPOBOAMTCA B (DOPMe TECTUPOBAHUS.

Bpewms Ha oTBeThbl cocTaBnseT He Gonee 1 Yaca. Mo pesynbTaTam TeCTUPOBAHUA MOTYT 6bITb 3aAaHbl
[OOMNOSIHUTENbHBIE BOMPOCHI.

NS cTyaeHToB 3a04HON hopMbl 06YYEHMSI NPeayCMOTPEHO BbINOSIHEHNE KOHTPOIbHbIX paboT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINUHDI
6.1 YyebHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO | [og nspaHus | Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

Kupunnosa, N. K., Engineering materials. Their Mocksa: MocKoBCKUI http://www.iprbooksh
MenbHukoBa, A. 4., properties and application. rocyaapCTBEHHbIN op.ru/58228.html
Paickui, B. B. KOHCTPYKUMOHHbIE CTPOUTENBHBIN 2016
MaTtepuanbl. x cBoncTea u yHuBepcuTeT, A [Mn p
npnmMmeHeHne Menna, 36C ACB
KysHeuos, B. I, HoBble KOHCTPYKLUMOHHbIE Kasanb: KasaHckuii http://www.iprbooksh
AmnHoea, M. T. Martepuansl HaLMOHanNbHbIN op.ru/109616.htmi
ncecneagoBaTenbCKumn 2020
TEXHOOMNYECKNI
yHuUBepcuTeT
[po6os, A. B., OneKkTpoTeEXHNYECKME . https://www.iprbooks
Epwosa, H. 1O. mMarepuarnbl Murck: Pecnybnukaxckuit hop.ru/94335.html
WUHCTUTYT
2019
npodeccnoHanbLHOro
obpasoBaHus (PUMO)
6.1.2 [lononHuTenbHaa yuyebHas nutepaTypa
Llo6kanno E. C., MaTepunanoeegeHue. http://publish.sutd.ru/
Bacunbesa B. B., OnekTpoTexHnyeckme tp_ext_inf_publish.ph
Mockaniok O. A., marepuarnsbi. i p?id=1998
KOouH B. E. HemeTtannuueckue Cne.: CrerynTa 2013
MaTepuanbl. KoHcnekT
nekyumn
BenesutuH, B. A,, KOHCTPYKUMOHHbIE . http://www.iprbooksh
Cysopos, A. B., maTepuansl. CBOICTBA W Henaburck: Yenaburckuii op.ru/31912.html
AkceHosa, 1. H. TEXHOMOMM NPON3BOACTBA rocyAapCTBeHHbIN 2014
negarorm4eckun
yHUBEpcUTET

6.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM




1. OneKkTpoHHO-6MGnNMoTevHasn cuctema IPRbooks — Hay4yHo-06pa3oBaTenbHbI pecypc Ans pelleHns 3agay
obyueHuns B Poccum n 3a pybexom. YHuKanbHas nnatcdopma o6beanHsaeT HoBelmne MHPOPMaLMOHHbIE TEXHOMOMN 1
y4ebHy0 N1LEeH3NoHHYo nuTepaTypy. hitp://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnuoteka CIG6IYMTO [SneKTpoHHbIM pecypc]: COAEPXUT SNEKTPOHHbIE BEPCUM HAYUHbIX,
y4ebHbIX 1 y4ebHO-MeToanYecknx pa3paboTok npenogasaTenen kadenpsl ConpotmeneHue matepuanos CroryrTa.
http://publish.sutd.ru/

3. ®egepanbHOe areHTCTBO MO TeXHMYeckoMy perynmposaHuio u MeTponornm POCCTAHOAPT [OnekTpoHHbIN
pecypc]. http://www.gost.ru/wps/portal/pages

- CMpaBOYHMK KOHCTPYKTOpa. [AnekTpoHHbIn pecypc]. URL: http://sprav-constr.ru/

4. maTepuansl MudopmMaunoHHo-06pa3oBaTenbHON cpeabl 3a04HON opMbl 0byyeHns CM6ryYNTA
[OnexkTpoHHbI pecypc]. URL:  http://sutd.ru/studentam/extramural_student/

6.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NpPorpaMmmMHoOro o6ecneyeHus
Microsoft Office Standart Russian Open No Level Academic

Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccrnonanbHas) Russian Upgrade Open No Level Academic

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

1. CtaHgapTHO o6opyfoBaHHas nabopaTopusi CONPOTUBIEHNS MaTepuarnos
2. HayuyHo-uccnepoBaTenbckas nadopatopus MexaHuKk1M OpUEHTMPOBaHHLIX MOTIMMEPOB.

AyanTtopus OcHalueHne

MynbTumMeguiiHoe o6opyaoBaHMe, KOMMNbIOTEPHAsS TEXHUKA C BO3MOXKHOCTbLIO MOAKMOYEHMS K
KomnbtoTepHblii knace | ceTu «HTepHeT» 1 obecneyeHneM AocTyna B SNEKTPOHHYH0 MHOPMAaLIMOHHO-
obpa3zoBaTesnbHyto cpeay

MynbTumeaniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas

ayauntopus

CneuvanuanpoBaHHas meGenb, Aocka
YyeGHas ayautopus




MpunoxeHune

pabouen nporpamMmmbl ANCLUMIIHBI KOHCTPYKLIMOHHBIE MaTepuanbl B cMCTeMax aBToMaTnsaumu
HauMeHo8aHue OUCUUMIUHbI

no HanpaeneHuto noarotoekn 15.03.04 ABToMaTn3aLmsa TEXHOIOMMYECKUX NPOLIECCOB 1 MPOM3BOACTB  HaumeHoBaHue Ol (npoduns):
ABTOMaTM3aLUNs TEXHONOIMYECKMX NPOLIECCOB U YNPABNEHUS B MHOTOOTPACEBbIX MPOM3BOACTBEHHbIX KOMMEKcax
5.2.2 TunoBble TeCTOBbIE 3a4aHusA

Ne n/n PopmMynmMpoBKM TECTOBBIX 3a4aHWN

CewmecTp 1
BapwuaHrT 1

1 Kakue Matepmanbl Ha3bIBalOT 3NIEKTPOTEXHUYECKUMMU:

1- MaTtepwuansl ¢ onpeaenérHHbIMM PU3NKO-MeXxaHN4YeCKMMM CBONCTBaMU;

2 - MaTepuanel, cogepxallume npumecu;

3-MaTtepwuanel, obnapatowme onpeaenéHHbLIMM CBOMCTBAMM MO OTHOLLEHUIO K 9NIEKTPOMarHUTHOMY MOJo;
4 - [omoreHHble maTepuarnbl.

2 OcHOBHbIM KpuTepuem ans knaccucdukaumm 3TM B anekTpuyeckom none ABNAETCA:
1- BENMYMHA OTHOCUTENBHOW ANANEKTPUYECKON NPOHULIAEMOCTMH;

2- BENMYMHa 3NEKTPUYECKON NPOYHOCTH;

3 - BENMYMHa yAENbHOro 3NeKTPUYECKOro CONPOTUBNEHNS;

4 - BenununHa ceoboaHoro npobera HocuTenen 3apsiaa.

3 MpoBoAHUKN:

1 - 3710 TOMBLKO TBEPABIE MaTepuansl;

2 - MaTtepuansl C BbICOKOWN 3MeKTPONpoOBOAHOCTLIO;
3 - O6s13aTENbHO KPUCTANUYECKME TENA;

4 - Bbicokue hr3nKo-MexaHn4eckne CBOMCTBA.

4 K cunbHoMarHuTHbIM 3TM oTHOCATCS:
1- MapamarHeTuku;

2 - AnamarHeTuku;

3 - AHTUbeppomarHeTmku;

4 - depprMarHeTuku.

5 Temnepartypa Kiopu — 3To Temnepartypa:

1 - Bblle KOTOPOW HapyLlaeTcs OpueHTauust JOMEHOB B heppoMarHeTmke;
2 - [pu kOTOpOW NapamarHeTuk nepexoauT B heppoMarHeTuk;

3 - Mpwu koTOPOW NPOUCXOANT NNaBNeHNe MarHUTHbIX MaTepuarnos;

4 - Mpw KOoTOpPON NponagaeT KOIPUMTUBHASA cuna.

6 B razoo6pasHbIX AM3neKTpukax npoboin nmeer xapakrep
1. HenpepbIBHOrO npotiecca,

2. nepuoamMyeckoro npotecca,

3. naBuHoo6pasHoro npotiecca,

4. cTtabunbHoro npotecca.

7 Haubonbluee 3HaYeHMe WNPUHA 3anpeLlEHHON 30Hbl UMeeT Y:
1 - OUSNEKTPUKOB;

2 - NoNynpoBOAHMNKOB;

3 - NPOBOAHMKOB;

4 - NPOBOAHMKOB 1 NONYNPOBOAHNKOB.

8 [Ona npoBOAHUKOB:
1-p>10°50m.m;
2-10%<p <10 ° Om.m;
3-p <10 Om.m;
4-p<10 " Om.m;

9 3HavyeHune AN3INEeKTPNIEeCKON NPOHNLAEMOCTU TBEPAbIX ANINEKTPUKOB:
1 - Bnnsko k eanHuLe;

2 - MoxeT HaxoanTbes B npeagenax ot 2 o 10 5;

3 - MoxeT HaxoguTbes B npegenax ot 0 go 1;

4 - CyLL|eCTBEHHO MEHbLLE eauHULbI.

10 B npoBoaHMKaX OCHOBHbLIMU HOCUTENSAMMU 3apsaa ABNAIOTCA:
1 - NoHbI;

2 - MOnunoHbI;

3 - OneKTpoHbI;

4 - CBoboaHblEe paauKansbl.
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K naccMBHbIM QU3nNeKTpMYeCKUM MaTepuariam He OTHOCUTCS:
1 - NONUaTUNEH;

2 - TepnoH;

3 - okcua antoMUHUS;

4 - TTaHat 6apws.

12 K nasepHbIM MaTepuanam He OTHOCSATCS:
1 - po30BbI pyOUH;
2 - APKO-KpacCHbIN pyouH;
3 - UTTPNEBO-anNtOMUHWEBbLIV rPaHar;
4 - nonumeTMnMeTakpunar.
13 OnpepaeneHve TBepAOCTU 3aKarneHHbIX cTanen no metogy PokBenna npousBoguTtcs
BAaBNMBaHUEM B obpa3sel ...
1 - anmasHoro KoHyca
2 - CcTanbHoro LWapuka;
3 cTanbHOM NUpamMuaku,
4 anmasHon Nupamuaku.
14 Mpu ncnbiTaHUAX Ha pacTAXeHue onpeaensioT ...
1 — npegen npo4yHoCTH
2 — npepen BbIHOCNMBOCTH
3 - TBEpAOCTb
4 —ynapHyto BA3KOCTb.
15 OBTeKTUYECKoe npeBpaLleHme — 3To npouecc
1- obpasoBaHMs MexaHM4yeckon cmecu p[Byx unu 0Oonee BWOOB KPUCTanNmoB, OOHOBPEMEHHO
KPUCTannm3yLwmxcs U3 Xnakoctu
2 - pacnapga nepechbILEeHHOro TBEPAOro pacTBopa ¢ 0bpa3oBaHNEM AMCMEPCHBIX YacTuL, BTOPon dasbl
3 - pacnaga TBepaoro pactesopa ¢ obpasoBaHMeM cMecu ABYX TBepAblx a3 onpeaeneHHoro coctasa
4 - kpycTannn3auum TBEPLOro pacTBopa onpeaerieHHOro coctaBa 3a CYeT paHee BblAeNMBLIENCA TBEPAOH
dasbl 1 XXUOKOW YacTu cniaBa onpeaeneHHoro coctaesa.
16 M3 cnnaBoB ¢ BbICOKUM yAenbHbIM 31IeKTPUYECKUM CONPOTUBIIEHUEM He U3roTaBNMBaOT
1. pesucTopsl,
2. npoBoAsiwue Xunbl kabenen.
3. Tepmonapsl,
4. HarpeBaTenbHble NPUbopsI.
17 Kpuctannusaumsa cnnaea, cogepxatiero 60% Sn n 40% Zn, npoTtekaeT npubnusutTensHo
°C.
1 - B TemnepatypHom nHtepsarne 300-200
2 - npu TemnepaTtype 300
3 - B TemnepatypHom uHtepsane 418-300
4 - B TemnepaTypHoM uHTepsane 350-200
5 2
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18 Ha pucyHke noka3saHa anemeHTapHasi siyeika
1- rpaHeL,eHTPUPOBaHHOM KyGryeckon
2 - rekcaroHasnbHOM NNOTHOYNaKoBaHHOW
3 - 06LEMHO-LIEHTPUPOBAHHON KyGU4ecKkon
4 - NpUMUTUBHOW KyBuyeckomn
19 NutenHbIMM cnnaBamMy Ha OCHOBE aNlOMUHUSA ABNAOTCS ...

1 —aBunanu
2 — nypantoMuHbl
3 — 6poH3bI

4 — cuUnNymuHbI.
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K KpnonpoBogHUKaM OTHOCUTCA

1 - naTyHb,

2 — antoM1HUI

3 - nnTenHas cTtanb
4 — cepebpo.

21

MpumMecHble NONyNnpoBOAHMKM  ObIBalOT ABYX cnefylowux TUNoB
1. >xugkve n TBEpPAblE,

[OHOPHbIE M aKLENTOPHbIE,

pacTBOpUMbIE 1 HEPACTBOPUMBIE,

BbICOKOTEMMEPATYPHbIE N HU3KOTEMMNEPATYPHbIE,

oen

BapuaHT 2

OcHOBHble TpeboBaHUsA K INEKTPOTEXHUYECKMM MaTepuanam COCTOAT B crieayoLleM:
1 - TouHble pa3mepbl 1 opma MaTepunana;

2 - BbiCOkve ananekTpuyeckne xapakrepucTyKu;

3 - KonnyecTtso nprmecen A4omMKHO GbiTb Marno 1 KOHTPONMPYyeMo;

4 - Bbicokue hn3nKo-MexaHn4eckne CBOMNCTBA.

AnanekTpukun — 3TO0 MaTepmnanoi:

1 - OCHOBHbIM CBOMNCTBOM KOTOPbIX SIBMSETCSH CMOCOBHOCTL K MoNspusauunm;
2 - cocTosILLME N3 OPraHNYEeCKNX NONNMEpOB;

3 - N30MALMOHHBIE;

4 - ¢ ManbIM YACNOM NPUMECEN.

OcCHOBHbIM KpuTepuem ans knaccudukaumm ATM B MarHuTHOM none sSABNAETCA:
1 - ®opma neTnu ructepesmnca;

2 - BennynHa oTHOCUTENBHOM MarHUTHOW NPOHULLAEMOCTH;

3 - CNocobHOCTbL CTPYKTYpPUPOBATLCS B AOMEHBDI.

4 - ArperaTHO€e COCTOSIHU/E.

®deppomMarHuTHble maTepuvansbi:
1 - Xnopwva HaTpus;

2 - NnatuHa;

3 - 3onoTo;

4 — Hukenb.

B TexHuKe UCNONb3yIOTCA B OCHOBHOM crieflyloline MarHuTHble MaTepuansbl:
1 - AnamarHeTuku;

2 - CunbHOMarHUTHble MaTepuarnbl;

3 - CnabomarHuTHble MaTepuarnsi;

4 - MaTepuanbl C HU3KUMK 3Ha4YeHNsIMN TemnepaTtypbl Kiopu.

Ona AManeKkTpuyYecKUX MaTepnanos:
1-p>10°%0Om.m;

2-p>108 0Om.m

3-p<10" Om.m

4-p<10 " Om.m

K aManekTpuyeckum matepuanam He OTHOCATCS
1 - cTékna;

2 - Kepamuka;

3 - cnwoaa;

4 - yrnepogHble maTtepuarnsbl.

K cerHeToanekTpuMkam He OTHOCATCA criegylolime maTepuarnbi:
1 - TutaHaTt Bapus;

2 - TutaHat CTPOHUUS;

3 - TutaHat kanbuus;

4 - TedpnoH.

K nupoanekTpukam He OTHOCATCH:
1 - HMobGaT NUTUS;

2 - TaHTanaT nuTus;

3 - kepamuka LUTCIT;

4 - nonvukap6boHar.
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OneKTpeTbI-3TO AUINEKTPUKM:

1 - B KOTOPbIX 3NEKTPUYECKUI 3apsig UcHe3aeT 3a Maroe BpeMms;

2 - B KOTOPbIX 3MEKTPUYECKUN 3apsi COXpaHSeTCs ANMTeNbHOe BpeMms;

3 - koTOpble AOoMKHLI 06nagaTe Manown BeNNYNHON yAenbHOro SNeKTPUYECKOro CONPOTUBIIEHNS;
4 - iMeloLLMe OYEHb Marioe BpeMsl penakcauum apsaa.
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K NMpoBogHMKam ¢ BbICOKOW TeMNepaTypou NnnaBrieHUsl He OTHOCUTCS:
1 — Bonbpam;
2 OCMUI;




3 - monubaen;
4 — onoeo.

12 MHpeHTOpOM nNpu namepeHun TBepaocTu no metoay BpuHennsa cnyxwur ...
1 — cTanbHOW Wapuk
2 - anmasHasi nupamuga
3 - anmMasHbIf KOHyC
4 - cTanbHOWN KOHYC

13 JNuHua Havana KkpucTannu3auuMm Ha guarpaMmme COCTOSIHUSA Ha3biBaeTCHA JIMHUEN ...
1 — nukBuayc
2 — conugyc
3 — 3BTEKTUKM
4 - pacTBOPMMOCTH

14 CnnaB, aTOMbl (MOHbl) OAHOrO M3 KOMMOHEHTOB KOTOPOro 3amMellaeT aToMbl (MOHbI) Apyroro B
y3nax KpUCTansiM4yeckor pelueTKU Npu COXpaHEeHUM KPUCTaNNMYecKOW peLleTKu pacTBopuTens,
Ha3blBaeTcH ...

1 - cMeCbt0 KOMMOHEHTOB

2 - XMUY€CKMM COEAVHEHNEM

3 - TBEpAbIM PacTBOPOM 3aMeLLEeHUs
4 - TBepAbIM PacTBOPOM BHEAPEHWS

15 CnnaB - 3T0

1.  BeLLecTBO, coaepallee B CBOEM COCTaBe AiBa unu 6onee KOMMNOHEHTOB, MO KpalHen Mepe OfWH U3
KOTOpbIX — MeTan.

2. coeavHeHue AByX NoObIX MaTepuarnos,

3. coyeTaHue HU3KOMOMEKYNSPHOrO M BbICOKOMOSEKYSIPHOTO BELLECTB,

4. nwoboe xuMmnyeckoe coeavHeHNE ABYX MaTepuaros.

16 Monumepsbl, nepexoasime B HepacTBOPMMOE W HeMraBKoe COCTOsiHME C obpa3oBaHUEM
TPexXmMepHOW ceT4yaToM CTPYKTYpbl NOA4 BRUAHMEM Tenna, OTBepAwuTeneM, KaTtanv3aTopos,
Ha3blBalOTCA ...

1 — Gnoknonumepamu

2 — Tepmonnacrtamu

3 — nonuanacronnactamu
4 — peakTonnactamu

17 B cooTBeTCTBMM C NpUBEAEHHOW AuarpamMmmon, cnnas, cogepxawmm 20 % cepebpa u 80 % meam,

npu Temnepatype 1000 °C umeet cneaytownii pasoBblit cOCTaB:
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1 - pacnnas 1 KpucTannel 3-TBEPAOro pacTeopa
2 - pacnnas 1 KpucTannbl a-TBEPAOro pacTeopa
3 - ABYXKOMMOHEHTHbLIV pacnnas
4 - 3BTEKTMKA, KpUCTanmbl B-TBEPAOro pacTBopa U BTOPUYHLIE KpUcTanbl o-gasbl

18 KoapuutuBHas cuna c¢eppo- unu cheppMmMarHuTHOro BellecTea Marepuana 3To:
1. Hayano neTnu rMcTepesunca;

2. 3HavyeHune HanPSXXEHHOCTN MarHUTHOTO Nonsi, HeobxoAMMoe AN NONHOrO pa3mMarHNyYMBaHUs;
3. nnowage NeTnun ructepesunca;
4. MakcumanbHas HaMarHMYeHHOCTb.

19 NatyHb — 3TO cnnaB Ha OCHoOBe
1. cepebpa
2.  Hukens
3. meau
4. anoMuHus.

20 K nonumepHbIM MaTepuanam He OTHOCUTCH
1. uenntonosa,

2. BpoH3a,
3. wernk,
4. wepcTb.
21 HaszoBuTte napbl maTepuanos 1 CNnaBoB, KOTOPbIe HE UCNONb3YHTCS ANA NPOU3BOACTBA

TepmMonap:

1. Konenb — xpomernb

2. Xpomernb — antoMernb,
3. MnaTtunHo-poanesas,
4. 30n0T0-NatyHs.

BapuaHT 3




CywecTByeT cnegyrowmm Bua knaccudpukauum 3TM:

1 - Mo pa3mepam u popme;

2 - o konnyecTBy npumecen;

3 - o MexaHn4yecknum, TENNOBbLIM 1 ONTUYECKMM CBOMCTBAM;

4 - No noBeeHUIO B 3NEKTPUYECKNX U MArHUTHBIX NMOMSIX U MPUMEHEHMIO B TEXHUKE.

MonynpoBogHUKN —3TO MaTepuansl:

1 - C BbICOKMMU TEMMEPATYPHLIMU XapaKTEPUCTUKAMMU;

2 - Y KOTOPbIX BEMMYMHBI 3NIEKTPONPOBOAHOCTU HAXOAATCA MeXAy NMPOBOAHMKAMMU U ON3NEKTPUKaMU;
3 - CocTosLLMe U3 OKUCIIOB METArSIOB;

4 -Y kotopbix p>1010 Om.Mm.

Ona anamarHeTMKOB XapaKTepHO:

1 - Tonbko TBEpPOOE COCTOSIHUE;

2-pu~1;

3 - Tonbko razoobpasHoe COCTOSHUE;

4 - TonbKO XXWOKOe COCTOsIHWE, UCKIoYas Boay.

®deppumarHeTMkm U cheppomMarHeTUKu oTnmyarTca:

1 - CyLlecTBEHHO pasfnMyHON BENNYMHOWN YAETbHOIO CONPOTUBIEHWS;

2 - CyLlecTBeHHO pasfnmyHON BEMUYNHON MarHAUTHOW NPOHULIAEMOCTH;

3 - deppomarHeTUKN-oKUCI bl METaNMNoB, hepprMarHeTUKN-4YMCTbie MeTannsl;

4 - ®eppumarHeTvku-cnaboMarHnTHble, peppoMarHeTMKM —CUNbHOMAarHMTHble MaTepuans.

MpoBoaHUKN, UMeloLLME CamMyto BbICOKYH 3NIEKTPONPOBOAHOCTb:
1 - YrnepogHble maTepuansi;

2 - HaHoTpy6ky;

3 - Cepebpo;

4 - MeTtannbl ¢ 60NbWNM COAEPXXaHNEM NPUMECEN.

[ns nonynpoBoAHMKOBbLIX MaTepuanos:
1-p>1050mm;

2-p>1020mM;

3-10%<p<10°Om-m;

4-10<p <10 " Om-m.

B TBepAbIX AU3NEKTPUKaX HOCUTENSAMU 3apsAO0B ABNAIOTCA:
1 - MloHbl npumecen n camoro matepuana;

2 - MOnuoHbl;

3 - MonekynsipHble accoumaThbl;

4 - CBoboaHblE paguKarbl.

K KOMNO3ULMOHHLIM AN3NEKTPUYECKMM MaTepuanamM He OTHOCATCSA:
1 - CTEKNOTEKCTONWUT;

2 - NAaKOCTEKIOTKaHb;

3 - yrnennacTuk;

4 - reTUHaKC.

K nbe3oanekTpukam OTHOCATCA:
1 - Monunponunes;

2 - Kpuctannuyeckui ksapu;

3 - cnwopaa;

4 - yrmepogHble maTtepuansl.
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K anekTpeTHbLIM MaTepuasnamM He OTHOCATCA:
1 - Tedorion;

2 - nonunponune;

3 - NONNITUNEH;

4 - rpaguT.

11

CBOWCTBO, XapakTepu3ylolee CMNOCOOHOCTL MaTepuana oOKasbiBaTb  COMPOTUBIIEHME
nnacTuyeckon aedopmaumm MU XpYNnKOMy paspylueHUI0 Npu BHeAPEHWUW MHAEHTOpa B €ro
NOBEPXHOCTb, Ha3biBaeTCH ...

1- TBepaoCTbio

2 — NPOYHOCTLIO

3 — BbIHOCMMBOCTLIO

4 - NNacTN4HOCTbIO

12

B cooTBeTCcTBUU C anBe.D,EHHO_FI AManaMMOﬁ COCTOSIHMUA, MeOAb N HUKeJb ...
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1 - NpaKTUYeCkN He pacTBOPUMbI APYr B Apyre B TBEPAOM COCTOSIHUM

2 - 06pasyloT XMMUYECKOE COeaUNHEHNE

3 - HeorpaHWYeHHO PacTBOPVMbI APYr B Apyre B TBEPAOM COCTOSIHUAM

4 - 06nagatoT orpaHNYeHHON B3aMMHOW PAcTBOPUMOCTLIO B TBEPAOM COCTOSIHUM
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Haubonee nﬂOTHOYnaKOBaHHOﬁ ABndeTcs Kpucrtannun4yeckas pewleTka.
1 - OLK
2-TLK

3 - npuMuTUBHas Kybrueckas
4 - TeTparoHanbsHas

14

Cnnas, U3 KOTOPOro NPOU3BOAAT NPYXMUHSALLME KOHTaKTbI
1. JlatyHb

2. CunymuH

3. [wopantoMunHui.

4. Bepunuesas 6poH3a

15

Monumepsil, MaKpoOMOIieKyJibl KOTOPbIX UMEKT (bopmy, noKasaHHyO Ha npumBegeHHOM PUCYHKe,
Ha3blBalOTCA ...

N>

Ol
1 — NINHENHBLIMYN
2 — pa3BeTBEHHbIMU
3 — ceTyaTbiMu
4 - NeCTHUYHbIMUN

16

Nonumepsbl, pasvAryarolmecs nNpuM HarpeBaHMM UM 3aTBepaeBalolme nNpu oxnaxaeHun 6Ges
NPOTEeKaHUA XMMUYECKUX peakLuuin, Ha3biBaroTCS ...

1 - onuromepammu

2 — peakTonnacramu

3 — Tepmonnactamu

4 - cononnumepamm

17

MpuMecHbie NONyNpPoOBOAHMKM  GbiBalOT ABYX Crie4yoliMX TUMOB
1. [OHOpPHbIE U aKLEeNnTOopHble

2. Xugkve u Tépable,

3. pacTBOpMMbIE I HEPaCTBOPUMbIE,

4. BbICOKOTEMMEPATYPHbIE Y HU3KOTEMNEPaTYpHbIe

18

Cpean TMNOB KpUCTanmnMyeckmx CrnraBoB OTCYyTCTBYIOT:
1. AMopdHbIe CTPYKTYpPbI

2. Teépable pacTBopbI,

3. Xumnyeckne coeguHeHus,

4. MexaHn4yeckne cmecu

19

XapakTepHbIMU CBONCTBaMU antoMUHUSA ABNAIOTCA ...

1 - BbICOKasi MPOYHOCTb, NNOXast KOPPO3NOHHASI CTOMKOCTb,

2 - HU3Kasi MNOTHOCTb, XOPOLLasi 311EKTPONPOBOAHOCTb,

3 - BbICOKOE 31EKTPOCONPOTMBIIEHNE, HU3KAs MNACTUYHOCTb,

4 - xopoluas o6pabaTblBaEMOCTb pe3aHMeM, HU3Kasi TEMNONPOBOAHOCTb.

20

K meTannam c Huskom temnepartypou nnaneHus (T nn<500°C) He oTHOcUTCA
1. OnoBo

2. MonnbpeH;

3.CBuHel;

4. PTyThb.

21

K npoBoaHuKkam co cpegHei TeMnepaTypoi nnaBneHus (y Kotopbix Tnn. HAXO0AUTCA B UHTepBane
o1 500 no 2500 °C) He oTHOCUTCSA:

1. eneso,

2. kobanbT,

3. nnaTtuHa,

4. ocMUN.
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