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ITacniopt

(¢oHa OLIeHOUHBIX CpPe/ICTB

Tabsmiia 1
dopmMUpyemMsbie OueHouHbIe
Mogay/ib AUCLUIIIAHBI KOMIIeTeHLIUU MaTtepuasbl | KomuecTBo
WU UX YaCTU Y Cpe/iCTBa
Tema 1. YK-1. Criocob6en
Bgepenue. Pa3Butue OCYLLECTBJIATH MOMCK, TCk 35
HAyKM O MaTepuanax. KPUTHUYECKHUH aHa/n3 U 3I1P 19
OCHOBHBIE CBeJIEHUS O CHHTe3 HH(pOPMaL{1H, CobecepnoBanre 6
MaTepHasax TIPUMEHSITh CUCTEeMHBIH
TIOZIXO/, JI/Isl PelLeHusT
Tema 2. TIOCTaB/IEHHBIX 3a7lau TCk 24
OIIK-1. CniocobeH peliiaTh 3I1P 18
MarnutHble MaTepuraibl THTIOBbIe 3a71aum CobecejoBaHMe 7
rpogeccuoHaIbHOU
Tema 3. JIeATe/HOCTH HA OCHOBE TCx 30
3HAHUH OCHOBHBIX 3aKOHOB
[vsnekTpuueckre MATEMATHIECKIX I 3I1P 33
MaTepuasibl eCTeCTBeHHBIX HayK C Cobecepoparine 15
TIpUMEHEeHHeM
Tewma 4. VMH(OpMaLIMOHHO- TCk 25
[TonynpoBOJHUKOBbIE KOMMYHHUKAL[HOHHBIX 3I1P 9
MaTepHasbl TeXHOJIOTHH. CobecefioBanue 9
OIIK-5. CniocobeH
YaCTBOBATh B MIPOBE/IEHUN
Tema 5. g C-)KCHepI/IMEHTIZIJIbeIX TCk 34
ITpoBojHMKOBBIE YiCC/leIOBaHMI B 3I1p 14
MaTepuasbl npohecCUOHaTbHOMN Cobece/ioBanue 5
JeATe/IbHOCTH




1 ODEHOYHBbBIE MATEPUA/JIbI, HEOBXO/JNMBbIE
JIJIs1 OIIEHKHY 3HAHUM, YMEHU 1 HABBIKOB JIEATE/IBHOCTU
B ITPOIOECCE OCBOEHUSA JUCLHUIVIMHDbI

Tabnuua 2 — Popmupy

eéMble KOMITeTeHIINH

O1ieHOYHbIE
Kop v HaumeHoBanuve | Koj ¥ HauMeHOBaHMe MHAWKATOPa AOCTUXKEHHS KOMITeTeHL[UU
KOMIIeTeHLIUU (4acTv KOMIeTeHL1H) MaTEPHAIbI
Y CpeJiCTBa
1 2 3
Tema 1. Beesienve. PasBurre HayKu
0 mareprasiax. OCHOBHbIE CBeJIEHUsI O MaTeprasiax
N-1yk.1 AHanu3upyeT 3ajiauy, Bbifiesisis ee 6a30Bbie
YK-1. Criocoben COCTaBJIAIOLL[He, OCYLeCTBIISIET JeKOMIIO3ULIUIO 3aaun
oCy1|ecTBAsAThL Nouck, | M/-2yk1 HaXxoguT u KpUTHUECKH aHaIM3UpyeT UH(OPMaLIHIo,
KPUTUUECKUM aHa/Iu3 HeoOX0UMYIO [I/1s pellieHus TIOCTaB/IeHHOM 3a/jaui.
Y CUHTE3 N-3yk-1 PaccmaTpuBaeT BO3MOXXHBIE BADUAHTHI PeIleH s
UH(pOpMaLH, 3a/lauy, OLleHMBas UX JOCTOUHCTBA U HEJOCTAaTKU
MPUMEHSTh N-4yk-1 I'paMmOTHO, IOTUUHO, apryMeHTUPOBAHHO (hopMUpYyeT Tectupo-
CHUCTeMHBIH T10 OXO[ COGCTBEHHLIE CYy>XA€HHA U OLIEHKU. OT1/myaeT CbaKTBI oT MHEHHﬁ, BaHHe
JJIs1 PelILeHus] HMHTepIipeTalii, OLleHOK U T.[. B paCCY>KAeHUsIX IPYyTUX 3arura [1P
II0CTaBJIeHHBIX 3a/a4. YUdCTHHUKOB AeATe/JIbHOCTH COGECE,Z[OBa
N-5yk-1 OmnipegensieT ¥ OLleHUBAET MOC/IeICTBUS BO3MOKHBIX HUe
OIIK-1. Cniocobex pelleHui 3a7aun
peliiaTh TUIIOBbIE N-1onk-1 icnonb3yeT OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHbIX
3a7lauu JUACLMIUIMH [J151 PeIlleHrs CTaHZApTHBIX 3a4ad B COOTBETCTBUU C
HpO(i)ECCI/IOHaJILHOﬁ Hal1ipaB/IEHHOCTBIO HpOd)ECCI/IOHaJIbHOﬁ AedaTe/IbHOCTH
JlesATe/IbHOCTH Ha N-1onk-5 YUacTByeT B 3KCIIepUMEHTA/IbHbIX UCCIe0BaHUSIX
OCHOBE 3HAHUM 3/IeKTPO0O0DPY/I0OBaHUS M CPE/ICTB aBTOMaTHU3al[u1
OCHOBHBIX 3aKOHOB Tema 2. MarHuTHble MaTeprasbl
MaTeMaThueCcKux 1 N-1yk-1 AHa/mU3UpyeT 3a/auy, BbiJe/ss ee 0a30BbIe
eCTeCTBEeHHbIX HayK C COCTaBJIAIOLL[He, OCYLeCTBIISIET JeKOMIIO3ULIUIO 3a1aun
NpYMeHeHreM NO-2yk-1 HaxoguT ¥ KpUTUUECKU aHau3upyeT UH(MOPMaIHIo,
HMH(OPMaLIMOHHO- HeoOX0UMYIO [I/1s pellieHus TTOCTaB/IeHHOH 3aZjaui.
KOMMYHHUKaLIMOHHBIX N-3yk-1 PaccmaTpuBaeT BO3MOXXHBIE BADUAHTHI PeIleH s
TeXHOJIOTUM. 3a/lauy, OLIeHMBas UX JOCTOUHCTBA U HEJOCTAaTKU
WN-4yx.1 I'pamOTHO, JIOTUYHO, apr'yMEHTHPOBAHHO (POPMUDPYET Tectupo-
OIIK-5. CriocobeH | cobcTBeHHbIe CYKAeHUS U OorjeHKU. OTardaeT (hakThl OT MHEHUH, BaHUe
y4aCTBOBAaTh B WHTepIipeTal1i, OLleHOK U T.[l. B paCCYy>XAeHUsIX IPYTHUX 3arura [1P
MpOBeleHU YUYaCTHUKOB [1eATeIbHOCTH CobecenoBa
sKkcniepuMeHTanbHbIX | M/[-5Syk-1 OnpepenseT U oLjeHUBaeT I10C/1eJCTBUS BO3MOXKHBIX HUe
HCCeloBaHUM B pelleHui 3aauu
npodeccronanbHol | U/I-lonk-1 Vcnob3yeT OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYUHbIX
JleATeJIbHOCTH JUACLMIUIMH [/151 PeIleHrs CTaHZAapTHBIX 3a4ad B COOTBETCTBUU C

HarpaB/eHHOCTBIO MPOohecCUoHaTBEHOMN AesTeIbHOCTH
N-1onk-s Y4yacTByeT B 3KCIIEPUMEHTA/IbHBIX UCC/IeZI0BAHUSIX

3/1eKTPO000PYAOBaHMS ¥ CPE/JICTB aBTOMATH3aLIUN




2 |

Tema 3. [lnasieKTpruecKre MaTepHasbl

YK-1. CniocobeH
OCYILL[eCTBJISATh TIOUCK,
KPUTHUYECKUU aHaJu3
Y CUHTe3
VMH(pOopMaLUy,
TIPUMEHSITh
CUCTeMHbIN MOAX0[,
JUIs1 peLleHust
MOCTaB/IeHHBIX 3a/1ay.

OIIK-1. Cnocoben
pelliaTh THUTIOBbIE
3a7lauu
rpogeccuoHaIbHOU
JlesITeJTbHOCTH Ha
OCHOBe 3HaHMi
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKux 1
eCTeCTBeHHbBIX HayK C

rpuMeHeHNeM
HMH(OPMaLIOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTHA.

OIIK-5. Cniocobex
y4acTBOBATh B
TIpOBe/IeHUU
9KCTIepUMEHTaTbHBIX
HcciieIoBaHul B
rpogeccuoHaIbHOU
JIesiTeIbHOCTH

N-1yk-1 AHanM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
COCTaBJIAIOLHe, OCYLeCTB/IeT JeKOMIIO3ULIUIO 3a/iauu
NO-2yk-1 HaxoguT ¥ KpUTUUECKU aHa/Iu3upyeT UH(MOpMaLuIo,
HeoOX0IMMYIO0 [Jisl pellleHUs TT0CTaB/IeHHOU 3aJjaui.
N-3yk-1 PaccmaTpuBaeT BO3MOXXHBIE BADUAHTHI PeIleH s
3a/jaud, OLleHUBas UX JOCTOMHCTBA U HeJIOCTaTKU
N-4yk-1 I'paMmOTHO, IOTUUHO, apryMeHTUPOBAHHO (hopMUpYyeT
coOCTBeHHBIe CY>KeHHUs U oljeHKUA. OT/inyaeT (hakThl OT MHEHUH,
WHTepIipeTalLii, OLleHOK U T.[. B paCCYy>KAeHUsIX IPYyTUX
YUYaCTHUKOB JesiTeJIbHOCTH
N-5yk-1 OnpegensieT ¥ OLleHUBAET MOC/IeICTBUS BO3MOKHBIX
pelleHui 3aaun
N-1omnk-1 icnonb3yeT OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHbIX
JUCLMIIMH [IJ1F pellleHUsl CTaHZAapTHBIX 3a7ay B COOTBETCTBUMU C
HarpaBJ/IeHHOCTbI0 PO(eCCUOHATbHOM JesTe/IbHOCTH
N-1onk-5 YUacTByeT B 3KCIIepUMEHTA/IbHbIX UCCIe0BaHUSIX
3JIeKTPO0O0OPY/I0BaHUs U CPe/ICTB aBTOMATU3aL[UU

3arura [1P
CobecenoBa

Tectupo-
BaHue

HHUe

Tewma 4. [TosrynipoBOAHUKOBbIE MaTepHaJIbI

N-1yk-1 AHanM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
COCTaBJISIFOLME, OCYLLeCTBIISIET JeKOMIO3ULIUIO 3alauu
N-2yx.1 HaxoauT v KpUTHUYECKU aHa/IM3UpyeT MH(POpMaLUIO,
HeoOX0IMMYIO0 [Jisl pellleHUsl TT0CTaB/IeHHOU 3aJjaui.
N/-3yk.1 PaccmarpriBaeT BO3MOKHbIE BApUAHTHI pelleHust
3aJjaum, OL|eHUBast UX JIOCTOMHCTBA U HeJ0OCTaTKU
N-4yk.1 ['paMOTHO, JIOTUYHO, apryMeHTUPOBaHHO JOPMUPYET
coOCTBeHHbIe CY)KeHus U oLjeHKU. OTnuaeT GakTbl OT MHEHUM,
VHTepIpeTaLuii, OLeHOK U T.[]. B PACCYKJEHHUSIX JPYTUX
YUaCTHUKOB JlesiTeIbHOCTH
N/-5yk.1 OnpegesnsieT U OLieHWBaeT MOC/Ie/ICTBUSL BO3MOXHBIX
pelleHui 3aaun
N-1omk-1 icnosnib3yeT OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYUYHbIX
JUCLIMTIIVH /151 PellleHrsl CTaHZApPTHBIX 3a/lad B COOTBETCTBUHU C
HarpaB/eHHOCTbIO MPOodecCUOHaNbHOMN esATeIbHOCTH
N-1onk-5 YdyacTByeT B 3KCIepUMeHTaIbHbIX UCC/IeI0BaHUSIX
3JIeKTPO0OOPY/I0BaHUs U CPeJICTB aBTOMATHU3aL[U1

Tectupo-
BaHUe
3aqura [1P
CobecenoBa
HUe

Tewma 5. IIpOBO/IHMKOBBIE MaTepUa/IbI

N-1yk-1 AHamM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
COCTaBJISIFOLME, OCYLLeCTBIISET JeKOMIO3ULIUIO 3aauu
N-2yx.1 HaxoauT v KpUTHUYECKU aHa/IM3MpYeT UH(POPMaLHIO,
HeoOX0IUMYIO0 JJisl pellieHUs TT0CTaB/IeHHOU 3aJjaui.
N/-3yk.1 PaccmarpriBaeT BO3MOKHbIE BApUAHTHI pellieHUst
3aJjauu, OL|eHUBast UX JOCTOMHCTBA U HeI0CTaTKU
N-4yk.1 I'paMOTHO, IOTUYHO, apryMeHTUPOBaHHO JOPMUPYET
coOCTBeHHbIe Cy)KJeHHUs U oLjeHKU. OT/indaeT (akTbl OT MHEHUH,

VHTeprpeTaLuii, OLleHOK U T.[]. B PACCYKJEHHUSIX JPYTUX
YUaCTHHKOB JlesiTeIbHOCTH
N/-5yk.1 OnpefesnsieT U OLleHWBaeT MOC/Ie/ICTBHUSI BO3MOHBIX
pelleHui 3a7aun
N-1omk-1 Vicnosnib3yeT OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYUYHbIX
JUCLIMTIIVH 7151 pellleHrsl CTaHAapTHBIX 3a/jau B COOTBETCTBUU C
HarpaB/eHHOCTBIO MPodecCUOHaTbHOMN esATeIbHOCTH
N-lonk-5s YyacTByeT B 3KCIIepUMeHTaIbHbIX UCC/IeI0BaHUSIX

Tectupo-
BaHUe
3arqura [1P
CobecenoBa
HUe

3JIEKTPOOOOPY/I0BaHUSI M CPEJICTB aBTOMATU3aL[UH
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OueHOUHBbIe MaTepUa/Ibl U CPEJACTBA /ISl MPOBEePKH
copMHUPOBAHHOCTH KOMIIETEHIMH

Tema 1 «BBeenue. Pa3BuTue HaykKv 0 MaTepua/iax.
OcHOBHBIE CBeJjeHUsI 0 MaTepHaIax»

Bonpochsl 151 codece/j0BaHUA:

1.Knaccudukaiysi MaTepuasoB.

2.Buibl XUMHUUeCKOH CBSI3U.

3.Kpucraminueckre CTpYKTYphl TBep/bIX BelljeCTB.
4.IIpouecc KpyUcTaIM3aLuu.

5.[edeKTbl KpHUCTaIIOB.

6.OCHOBBI 30HHOU TEOPUHU BEILeCTB.

KomnblotepHoe TectupoBanue (TCk):

Bbibepume 0OuH npasu/ibHbIill 8apuaHm u Haxcmume KHonky «/anee»
Hau0o/1ee mpoYHOU AB/ISIETCA CBA3b:

MOJIEKY/ISIpHAsT

WOHHAast

+KOBaJ/IeHTHas

Ban-gep-Baasnbca

JedeKTbl KpUCTA/L/IOB. ..

He B/IMSIFOT Ha CBOMCTBA BeLLeCTB

yy4llal0T MHOTHE CBOMCTBA BEIeCTB

+CyIL|eCTBEHHO MCKa)XkatoT CBOMCTBA BelLeCTB

VMHOT/a yy4lllakoT, a yallle He BJIMSKT Ha CBOMCTBA BeIeCTB

30HHas TeopUs TBePAbIX BelleCTB 00bACHAET CylieCTBOBAHME:
+IM3/IEKTPUKOB, MOJIYIIPOBOJHUKOB U MPOBOJHUKOB
[IA3/IEKTPUKOB U MIPOBOJHUKOB

TIO/TYTIPOBOJJHUKOB U TIPOBOJHUKOB

TOJIBKO TIOJIYTIPOBOJHUKOB

Camas OoJibLIas M0 pasMepy Hepruu 3anpeTHasi 30Ha COIJIaCHO 30HHOM TeopuM
TBEp/oro Teaay:

IIPOBO/IHUKOB

+IU3J/IeKTPHUKOB

I0/IyTIPOBOJJHHUKOB

IIPOBO/IHUKOB U IMOJIYTIPOBOJJHUKOB

Ilpu nepexo/ie U3 Ba/IleHTHOU 30HbI B 30HY NMPOBOAUMOCTH KUHeTHUYECKasa IHepPrus
3/IeKTpOHa:



+yBe/INUMBAETCS

YMEeHBIIIaeTCst

ocraeTcs 0e3 u3MeHeHU

CHauasia yBeJIMUHUBAeTCS, a 3aTeM YMEHbIIIaeTCs
CHauajia YMEHbIIIAeTCsl, a 3aTeM YBeTMUHUBAeTCS

Mo:keT /14 3/1eKTPOH U3 30HbI MPOBOAUMOCTH MOMNACTH B 3aNPellieHHYI0 30HYy?
MOXKEeT

+He MOKeT

MOJKeT ecJid eMy Tepe/ilaTb He0OX0AUMYIO SHEPrHi0

MOXXET TOJIbKO Y MeTaslyIOB

Mo>keT /14 3/1eKTPOH U3 30HbI IPOBOJUMOCTH MOMACTh B Ba/IECHTHYIO 30HY?
+MOXKeT

He MOJKeT

MOJKeT, eC/ii eMy TepejilaTb He0OX0ANUMYIO SHEPrHI0

MO>XXET TOJIbKO Y MeTaslyIOB

Kpucra/inueckas perieTka BeljecTBa MoXeT ObITh oOpa3oBaHa:
TOJIBKO aTOMaMH

TOIbKO MOJIEKYJIaMU

TOJIbKO NOHAMU

+aToMaMH, MOJIeKy/laMH, MOHaMU

IIponecc KpucTanau3anMy BelleCTBa HAYUHAETCA [IPU TeMIiepaType
nepeox/iaKAeHHs, KOTopas:

paBHa TeMrepaType IIaB/IeHUs

BbILlIe TeMITepaTyphl [1JIaB/IeHUs

+HIKe TeMIlepaTyphbl [1aBJIeHUs

He 3aBHCUT OT TeMIlepaTyphl [/1aBJIeHUs

Hanuuue y MeTa/I/IOB XapaKTepPHbIX MeTa//THYeCKHUX CBOMCTB 00bSICHACTCS:
3aKOHOMEepHBIM Pacrio/ioyKeHHUeM aTOMOB B KPUCTa//TMUeCKOW pellieTKe
+o6pa3oBaHreM CBOOO/HBIX 3/IEKTPOHOB

Oosbliieit BeJIMUMHOMN ZiaMeTpa aTOMOB

OonbIlieil BeIMYMHON aTOMHOM MacCChI

ToueuHbIMH JedeKTaMU KPUCTA/I/IMUEeCKOU pellleTKH AB/ISIIOTCS:
JUCIOKaLuu

T10pbI

+BaKaHCUU

rpaHULIbI 3epeH

JInHelHbIMU JlepeKTaMM KPUCTA/UIMYeCKOH pelleTKU AB/ISITCA:
BaKaHCUM



TPELIHbBI
I'PaHMLIbI 3€pEH
+AUCI0KaLUH

IlepeHoc BemecTBa, 00yC/10B/IeHHbIN TEIUIOBBIM ABH)K€HHEM YaCTHI], Ha3bIBAeTCH:
(a30BbIM IpeBpallleHreM
JTMKBaLuen

+auddysueit
KpUCTa/l/IM3anuen

Masioyr/ioBblie rpaHUllbl 3ePeH ABIAITCA JedeKToM:
+I10BepXHOCTHBIM

00BEeMHEBIM

JINTHEeUHbBIM

TOUYEUHBLIM

Cnoco0HOCTH CTa/Ii MPHOOPeTaTh MOBBIIIIEHHYI0 TBEPAOCTh MPHU 3aKa/IKe
Ha3bIBaeTCA:

+3aKa/IMBaeMOCTbIO

OTIYCKHOM XPYIIKOCTBIO

TIPOKaIMBaeMOCThIO

TeIJIOCTOUKOCTBIO

TToBepXHOCTHOM 3aKaJ/IKe MO/ JBEPraloT CTA/IU:
JI00BIe

BBICOKOYT/IEPO/IUCThIE

CpeJHeyTIepOIUCThIe

+HU3KOYTIepOIUCThIE

HacplmeHue NoOBepXHOCTHOTI'O CJI0OSl MeTa/l/la yrjiepoAoM Ha3bIBaeTCs:
yayulleHueM

HOpMa/n3aLuen

+LieMeHTaLen

1[MaHUPOBaHUEM

MuHUMaNbHBINA 00beM KpHCTalia, MPU TPAHCUISMUA KOTOPOro BOJIb
KOOPAMHATHBIX 0CeH MO)XXHO BOCIIPOM3BECTH BCI0 PelleTKY, Ha3bIBaeTCH:
6/10KOM

KJ/IaCTepOM

+3/1eMeHTapHOM STUYeUKOU

MOHOKPHUCTaJI/IOM

Mertop u3mepeHusi TBepAOCTH MaTepHa/ia HIAPUKOM, Ha3bIBAeTCA:
Bukkepca
bpunHens



[Topa
+PokBesa

IIpu niacTuueckKoi AedopMaliiuy IJIOTHOCTDH AMCIOKALMH. ..
yMeHbIIIaeTCst

He U3MeHsIeTCst

CHayasia yMeHbIllaeTCsl, 3aTeM yBe/IMurBaeTCs

+yBeIMUMBAETCS

XapaKTep HU3MEHEHHUA IMPOYHOCTHU ME€TA/lV/Id ITPHU HAKJIEIIE U PEKPUCTA/I/IN3AIHUMH...
+HpI/I HakK/iere yBe/JIMYNBAETCH, IIPYU PEKPUCTA/VIM3dlIMY YMEHBIIIAETCS

IMPpH HAKJIEIIE U PEKPUCTA/UVIN3dlIMY YMEHBIIIAETCA

IMPpH HAKJIETIE U PEKPUCTA/UVIN3dlIMKY YBE/IMYHNBAETCA

IMpH HdKJIEIIe YMEHbIIaeTCs, IMTPHU PEKPUCTA/IVIN3dl|U1 YBEJIMUHNBAETCSA

OOpa3oBaHNe HOBBIX PABHOOCHBIX 3epeH U3 KPUCTA/U/IOB Ha3bIBAeTCsI:
BO3BPaTOM

+peKpucTasm3alyen

HaKJ/1ernom

MO/ OHU3aL[en

IIpu yBeinueHHu yriepoja B CTa/IU:

+TBepAOCTb YBe/JIMUUBAeTCs, [VIACTUYHOCTb YMeHbILIIaeTCs
TBEepPZOCTb U IJIACTUYHOCTb YMEHbIIIaeTCs

TBEepPZOCTb YMEHbIIIaeTCs], [IaCTUYHOCTh yBe/IMUUBaeTCs
TBEepPZOCTb U IJIACTUYHOCTD YBeJIUYUBaeTCs

OBTeKTHKA Mpe/CTaBJ/iseT Co00i:

+cMech ABYX (pa3, 00pa3yroimxcst U3 )KUAKOro pacTBopa
CMecCh XXKUIKOU U TBepZou (pa3bl

TBEp/bIi paCTBOP OIpe/ie/IeHHOI'0 COCTaBa

CMech TBepAbIX (a3

JIMHUA Haua/la KPUCTA/UTU3aluM Ha AUarpaMMe COCTOSTHMS — 3TO JIMHMS:
+TUKBUAYC

Couayc

9BTEKTUUECKOr0 MpeBpallieHust

3BTEKTOU/IHOTO MpeBpallleHust

CniaB coctaBa 40% Zn + 60% Sn Kpucra/uiusyercs Ipu TemMiieparype:
418°C

+335°C

300°C

240°C

IIpu Temniepatype 727°C sege0ypuT npejcTaBiisieT coboii:
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cMech (heppUTa U 1]leMeHTUTa

TBep/Ibli paCTBOP BHEJIPEHUs YI/Iepo/a B JKejese
+CMeCh ayCTeHMTa U LiIeMeHTHTa

XUMHUYECKOe COoeJJMHeHHe »KeJle3a C YrjIepo/oM

Hawubo/1ee MATKo# (pa3oi yrjiepoguCTbIX CTajieil AB/ISIeTC:
ayCTeHUT

+depput

1[eMEHTHUT

TIepJIAT

IlepechIilieHHBIA TBeP/bli PAaCTBOP yIJiepo/a B )kejie3e, 0/J1y4YeHHbIN NMPU
OXJ/I)KJAeHUH ayCTeHHTa C 00/IbI0I CKOPOCTHI0, HA3bIBAETCH:
+MapTeHCUTOM

MepJIUTOM

L[EMEHTHUTOM

bepputom

IIpu Me//IeHHOM OXJIK/eHUU IBTEKTOUAHOM CTA/IM ayCTeHUT NMpeBpaliaeTcs B:
+11ep/imMT

TPOOCTUT

OaltHUT

MapTeHCUT

BoJ/iee BBICOKO MPOYHOCTHIO 00/1a/]aeT CepbId YyT'yH C 0CHOBOM:
(beppuTHOM

+T1ep/IMTHOU

(dheppuUTHO-TIEPJIUTHOM

CopepixaHue yrjiepoja B 4YyryHe:
ot 0,8 — 2,14%

MeHee 2,14%

bonee 4,3%

+6oee 2,14%

B uyryne mapku B460 yriiepoa HaxoauTcs B BHje:
L|[eMeHTHUTa

rpaura rnjacTUH4aToro

XJIOTbeBU/THOTO rpaduTa

+11apOBUAHOrO rpadura

CnuiaB mapku BpAS — 3T0:

aJIFOMUHUEBBIN CI/IaB, coiepskaiiuii 5% 6epuius
+anmroMyHKeBast OpoH3a, cozep)kaiiasi 5% aTtOMUHUS
ObICTpOpeXyIiasi CTajb

BBICOKOKAUeCTBEeHHasi CTajlb
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J{ropa/iIloMUHBbI PEBOCXO/AT UMCThINA a/IIOMUHHUHA 10:
+TIPOYHOCTU

3JIeKTPONPOBOJAHOCTH

TeT/IONPOBOJHOCTH

KOPPO3UOHHOM CTOMKOCTHU

3amyTa NpakKTHYeCcKnx pador

[TpakTtuueckas pabota Nel «Kpucraniiueckoe CTpOeHHe MeTasl/IoB»

KoHmposbHble eonpochi:

1. Uto Takoe MeTa/uiMyeckas CBsi3b aTOMOB?

2. UeM OT/IMUAIOTCSI KpUCTA/I/TAUECKUE Tesla OT aMOpP(HBIX?

3. Uto Takoe aHnuzotponusi? Hapucylire npumep.

4. Uto Takoe nosiumopdusM? Hapucyrite npumep

7.Uto Takoe [edeKTbl KpHUCTa/UIMYECKOW pelleTKHd, 3ayeM WX U3ydalT B
MarepuanoBe[eHuu?

8. Eui mpu 3aTBepieBaHMM MeTa/ula B HEM OyAyT HaXO[UThCS JIeTKOT/IaBKUe
npuMecH, Kak OyJeT TpOMCXOAUTb KpucTa/uiM3auusa? Kak npumecu TOBIUSIOT Ha
MeXaHWueCKre CBOMCTBA I0JIyUYeHHO! JieTalu.

9. [laiTe nosiCHeHWe MO KPMBOW HarpeBa U OXJIaXK eHUs JKeJie3a.

10. Yto Takoe temrepatypa Kropu?

11. Yro takoe OLIK u I'lIK KpucTa/nueckas pelieTka U rje OHa BCTpeyaeTcs?

[TpakTrueckas paborta Ne2 «OCHOBBI 30HHOW TEOPHUH»

KoHmposbHble 8onpochi:

1.Uem oTinMyarOTCa MeXAy coboli SHepreTMueckue YpPOBHM PacriOjiOyKeHUs
3JIEKTPOHOB B rase U B TBEPZOM Tejie?

2. [TosicHuTe 4TO Takoe BO30y)kKJeHHOe COCTOsiHMe aToMa? Kak aTtom B Hero
TorajiaeT U Kak OH U3 Hero BbixoAuT? OTKyAa 6epetcsi cBeT?

3. [lossicHUTE C TOYKM 3peHHs 30HHOU TeOpuM, MOuYeMy II0 MeJHbIM IIPOBOJAM
3/1eKTPUUYECKUM TOK UZIeT, a 1o papdhopoBoii Tapeske HeT.

4. IlosicHATe, UTO  TPOMCXOAUT C  CONPOTUB/EHHWEM  IIDOBOJHUKOB U
TIO/TYTIPOBOZJHUKOB MPU MOBBILLIEHUH TeMIIepaTypbl U [oyemy?

5. Uto OyzeT c cOmMpoTHUB/IeHHWEM TPOBOAHUKA €CIM YMEHBIIUTb ero TeMIiepaTypy
1o -1000°C? Yro Takoe TemriepaTypa?

6. IloueMy NpOBOJHMK HAarpeBaeTCs INPU IPOXOXKAEHUU I0 HEMY 3/1eKTPUUYeCKOro
TOKa?

7.UTO Takoe 3ampelleHHas 30Ha COIJIACHO 30HHOW TEOPUUW M I0YeMy OHa TakK
HasbIBaeTCsa?

8. UTo Takoe 30Ha MPOBOJWMOCTHU COIVIACHO 30HHOM TEOPUMU M MOUEeMY OHa TakK
HasbIBaeTCA?
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Tabmna 3 — Kpurepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{HH

Koj 1 HauMeHOBaHMe UHIUKAaTOpa AOCTHKEeHUS
KOMIIeTeHI U1
(4acTv KOMIeTeHL1H)

Kpurepuu onjeHrBaHus CpOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTU KOMITeTEHLIMH)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% ot MakCcUMa/ILHOTO Oasia

NO-1yx1 AHanusupyet 3ajaudy, BblJesss ee
6a30Bble COCTaB/ISIOLL{He, OCYILeCTBIISeT
JIeKOMITIO3ULYIO 3a/1au
NO-2yx1 HaxoguT v KpUTHUYeCKU aHa/IM3upyeT
vHopMaL1o, He0OX0JUMYIO /ISl pellleHust
M0CTaBJ/IEHHOM 3a/lauM.

N-3yk-1 PaccmaTpuBaeT BO3MOXHbIE BapPUAHTHI
pelleHns 3a/iauy, OL[eHUBas UX JOCTOUHCTBA U
HeJl0CTaTKu
N-4yk1 I'paMOTHO, JIOTUUHO, apryMeHTUPOBaHHO
dhopMupyeT cOOCTBEHHBIE CY)K/I€HUS U OL[€HKU.
Otnnuaet QakTel OT MHEHUH, UHTepIIpeTaLyi,
OLIeHOK U T./I. B PaCCy>X/eHUAX APYrUX y4aCTHUKOB
JlesATeIbHOCTH
N[-5yk-1 OmnpegensieT ¥ OLleHUBAET MOCJ/IeICTBUS
BO3MOXXHBIX pellleHUH 3a/jauu
NO-1onk-1 Ycrionb3yeT 0OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX AUCLUIIIUH [/I pelleHUs
CTaHJapTHBIX 3a/la4 B COOTBETCTBUMU C
HarpaB/IeHHOCTbI0 NPO(eCcCuOHaTbHON
JlesATeIbHOCTH
N-1onk-5 YUacTByeT B 3KCIIepUMEHTATbHbIX
WCC/IeJOBaHUSIX 37IEKTPOOOOPY/I0BaHUS U CPE/ICTB
aBTOMaTH3aLUU

CryzeHT 3HaeT MaTepuyas 10 TeMe, T10
CyLL|eCTBY OTBeYaeT Ha M0CTaB/eHHbIe
BOIIPOCHI, 3HaeT KPUCTA/I/IMUECKOe CTPOeHHe
MeTaJlJIOB U OCHOBbI 30HHOW TEOPHH,
aHa/IM3UPYeT 3aJauy, Bbifesisis ee Oa30Bbie
COCTaBJISIFOLME, OCYLLeCTBIISIET JeKOMIIO3ULIUI0
3a/jaum, HaXOJUT U KPUTUUECKH aHa/TU3upyeT
VMH(OPMaLMIO [/1s peLleHNs 10CTaBJIeHHON
3alaun, CrIocoOeH pacCMaTpUBATh BO3MOJKHbIE
BapUaHThI pellleHUs 3a/jauk, OLleHHUBast X
JIOCTOMHCTBA U HeJJOCTaTKH, (hopMUpyeT
cOOCTBeHHbIe Cy)K/IeHHsI U OL|eHKH, MOKeT
OT/IMYaTh (PaKThl OT MHEHUM, OTIpe/iesisATh U
OLIeHMBATb I0CJIe/ICTBUSI BO3MOXKHBIX pelLleHui
3aJjaum, pellaTh TUTIOBbIE 3a/laun
npoeCcCUOHAILHOU [1eiTeIbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB MaTeMaTU4YeCKUX,
eCTeCTBeHHOHAYYHbIX U
o61ernpodeccioHaNbHBIX JUCLIATIIAH C
npruMeHeHreM WHGOPMaLMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTHH, a TaKXe
crioco0eH yuacTBOBATh B TIPOBe/IeHUU
5KCIeprMeHTalbHbIX UCC/Ie0BaHUN

Tema 2: «MarHuTHble MaTepuaabl»

Bonpochkl 151 codece/j0BaHUA:
. Ob1re cBeZieHNs 0 MarHeTHU3Me.

N AOOUTES WN -

. Knaccudukauys marepranoB 1o MarHUTHBIM CBOKMCTBAaM.

. [Ipouiecc HamarHMuvBaHus (peppOMarHUTHBIX MaTepHUasIOB.

. MaruutHsiv rucrepesuc. ITotepu sHepruu Ha ruCTepesvcC ¥ BUXpeBble TOKU.
. MarHuToMsarkye HU3KO4aCTOTHbIE MaTepuraJlbl.

. MaruuromMmsarkye Matepuaisl ClieLiiaJbHOrO0 Ha3HaueHUs.

. MaruuTHble MaTepuassl CrieliiaJbHOrO Ha3HaueHUs.

KomnbrorepHoe TectupoBanue (TCk):
Bbibepume 0O0uH npasu/ibHblill 8apuaHm u Haxcmume KHonKy «/anee»
HaumMeHbllee 3HaUeHHe KOIPLUTHBHON CH/IbI UMEeT:

3/IeKTPOTeXHUUEeCKast CTaslb
+CyrnepmMa’ion
BbICOKOHUWKE/IEBBIU MePMaJIJIoN
KapOOHU/IbHOE >KeJie30
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Hawn0o/1iee BLICOKOII MarHUTHOM CIIOCOOHOCTHIO 00/1a/iaeT:
+Keje30

a/TFOMUHUI

Me/b

BOJIb(pam

JI/If U3roTOB/IeHNs BLINPAMUTE/IeH UCIO0/Ib3YIOT:
IIPOBOJHUKU

+I10/1IyIIPOBOIHUKU

JV3JIEKTPUKU

MarHuThl

Bblibepume HeCKO/bKO Npasu/bHbIX 8ApUAHMO8 omgema

Kakue 13 HIWKelepeuyuc/JIeHHbIX BelecTB 00/1aJal0T MarHUTHBIMH CBOWCTBaAMH?
Si

+Fe, Ni (50%)

Au, Cu

Cr, Mo

+Co, Fe (50%)

Bbibepume 00uH npasu/ibHbIll 8ApuaHm omeema

TemnepaTypa, Korja (peppoMarHeTHKH TePSIOT MarHUTHbIE CBOMCTBA, HA3bIBAETCA
TOYKOM:

+Kropu

I'nb6ca

@dapages

JlopeHuia

MarHuTHbIe MaTepHa/ibl, KOTOpPbIe Ierk0 HAMarHUYHUBAKTCS U JIerKo
pa3MarHMUMBaIOTCsA, HA3bIBAIOTCA:

MIPOBOJHUKAMH

HeMarHUTHBIMU

+MarHUTOMSITKUMU

[V371eKTPUKaMH1

Jlis1 U3roTOB/IEHUsI CepAeYHUKOB TpaHc(opMaTopa UCNO0/1b3YIOT CTa/Ib:
yI/IeEpOJUCTYIO

KOHCTPYKLMOHHY1O

MHCTPYMEHTA/IbHY10

+3/71eKTPOTEXHUYECKYHO

MarsuTHbIe MdTe€pHAJ/IbI JIETKO HAMACrHUYHUBAKTCA U HE PAa3MdIrHAYUBAKOTCA 1T0C/I€E
CHATHUA BHEIIIHEr0 MArHUTHOI' O 110111, HA3bIBAIOTCHA:
MAarHUuTOMATKHUMHA
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+MarHUTOTBepPAbIMU
MIPOBOJHUKAMH
JV371eKTPUKaMH

MarsauTHas HHAYKIHWA BHYTPH Belll€CTBA 3dBUCHUT OT:

MarHUTHOU IMMPOHULIa€MOCTH BelleCTBd

Halps>KeHHOCTHW MalrHUTHOT'O T10JIA

+MarHuTHOM IMPOHULIa€MOCTH BEECTBA YU HAIIPS>KEHHOCTHU MAI'HUTHOT'O I10JIA
AHWII0JIBHOI'O MOMEHTA dTOMa

MarsauTHoOe 1o0J/1e C03/aeTcs:
+IBWKYLLIUMUCS 3JIEKTPUUYECKHUMU 3apsgaMu
JBWKYLLUMHUCS aTOMaMH

HeroJABWKHBIMU 3/IEKTPUUECKUMHU 3apsilaMu
TIOTOKOM >KHUJKOCTH

MarauTHOe 1oJie Bo3JelcTBYyeT C cuyioi J/IopeHiia Ha:
TTOTOK >KUJKOCTH

JBIDKYIIECS] aTOMBbI

HETIO/IBV>KHBIE 7IeKTPUUeCKUe 3apsifibl

+ TIO/IBVDKHBIE 3JIEKTPUUECKUe 3apsi/ibl

B MarHuTHOM 110/1€ MOSIB/IAETCA:
cuia Kysiona

+cuna JlopeHna

CWJ/Ia TIPUTSKEHUS

cuia Apxumeza

B 3/1eKTprUuYecKoM 1oJie NosB/IAeTCA:
+cuna KysoHa

cuia JIopeHua

CU/a TIPUTSDKEHUS

cuia Apxumeza

MarHuTHbIe CBOMCTBA BellleCTBA Orpee/sIloTCA:
Ha/TMUYMeM aTOMOB

Ha/IMuueM 3apsiZioB B aTOMax

Ha/IMuueM MOJIeKYJT

+Ha/IMuMeM JIBKYIHUXCS 3apsiZiloB B aTOMax

Hpnana INMOoAB/I€EHUA MAHUTHOI'O rucrepe3uca:

+0TCTaBaHUe MarHUTHbIX MOMEHTOB JOMEHOB OT BHEILIHEI'0 MarHUTHOI'O I10J1
Ha/Tnuyure JUITI0JIbHBIX MOMEHTOB Y aTOMOB

OTCTaBdHME BHEITHEr0O MalrHUTHOI'O I10JI1 OT MdI'HUTHBIX MOMEHTOB JOMEHOB
ImodgBJ/ieHre rnepeMeHHOI 0 3JIEKTPUUECKOI'O I10JId
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MarHuTHbBIM ruCTepe3uCcomM Ha3bIBAE€TCH:

+0TCTaBaHUe MarHUTHbBIX MOMEHTOB JOMEHOB OT BHEILIHEI'0 MarHUTHOI'O I10J1
Ha/Tlnuyue JUITI0JIbHBIX MOMEHTOB Y aTOMOB

OTCTaBdHME BHEITHEr0 MalrHUTHOI'O I10JI1 OT MdI'HUTHBIX MOMEHTOB JOMEHOB
IodgBJ/ieHre rnepeMeHHOI 0 3JIEKTPUUECKOI' O I10JId

BuxpeBoii 3/1IeKTpUYECKHI TOK 00pa3yeTcsi:

B BO3/lyXe BOKDPYT KaTYLLUKH IIPU IPOTeKaHWU 10 Hel [lepeMeHHOr0 TOKa

+B (DeppOMarHUTHOM Cep/leYHUKe, TIOMEI|eHHOM B KaTYLLIKY ITPU NPOTEKaHUU 110 Hel
repeMeHHOr0 TOKa

B [VIACTUKOBOM CepZleYHHKe, IOMeLLleHHOM B KaTYLLIKY I[Py IIPOTeKaHWU 10 Heu
TlepeMeHHOr0 TOKa

B BO3/lyXe BOKDPYT KaTYLLUKH IIPU NPOTeKaHWU 110 Hel MOCTOSIHHOTO TOKa

Tok ®dyko odpa3yercs:

B BO3/IyXe BOKPYT KaTYIIKH MPH NMPOTEKaHWUH 10 Hell repeMeHHOr0 TOKa

+B (heppOMarHUTHOM CEpP/IeUHHKE, [TOMEIIEHHOM B KaTYIIKY IMPH TIPOTeKaHHH 110 Hel
TIepeMEHHOr0 TOKa

B TJTACTUKOBOM CepZIeUHHKe, TIOMEI[€HHOM B KaTYIIKY ITpY MPOTeKaHWUH T10 Hel
TIepeMEeHHOr0 TOKa

B BO3/[yXe BOKPYT KaTYIIIKH MPH MPOTEKaHWH 10 Hel MOCTOSHHOTO TOKa

I'mcrepesuc nosiBisierca:

B BO3/lyXe BOKDPYT KaTYLLUKH IIPU IPOTeKaHWU 10 Hel [lepeMeHHOr0 TOKa

+B (DeppOMarHUTHOM Cep/leYHUKe, TIOMEI|eHHOM B KaTYLIKY IPU NPOTEeKaHUU 10 Hel
TlepeMeHHOr0 ToKa

B [VIACTUKOBOM CepZleYHHKe, IOMeLLleHHOM B KaTYLIKY I[Py IIPOTeKaHWU 10 HeH
TlepeMeHHOr0 ToKa

B BO3/lyXe BOKDPYT KaTYLLUKH IIPU NPOTeKaHWU 110 Hel MOCTOSIHHOTO TOKa

TekcTyprpoBaHHasi 3/IeKTPOTeXHUYeCKasi CTa/lb UMeeT:
+00/b11IyI0 MarHUTHYHO MPOHULIAEMOCTb, UeM O0bIUHasi CTa/lb
MeHbIIIYI0 MarHUTHYIO TIPOHUIIAeMOCTh, UeM 0ObIUHast CTaslb
TaKy!o ’Ke MarHUTHYIO TIPOHULIaeMOCTh, KaK 0ObIUHast CTalb
OOJBLIYI0 MPOYHOCTD, YeM OObIYHAS CTasb

MarauTHas TeKCTypa Mo3BoJisieT y CTa/IM CAe/aTh:

+ OO0JIbLIYI0 MAarHUTHYIO MPOHULIAEMOCTb, UeM Y 0ObIUHOM CTau
MEHbIIIYI0 MarHUTHYIO TIPOHULIAeMOCTh, UeM Y 0ObIYHOM CTau
OOJBIIYI0 POYHOCTh, YeM Y 0OBIUHOM CTau

MEHBIIIYIO TIPOYHOCTh, UeM y 0OBbIYHOM CTan

TeKcTypupoBaHHas /IeKTPOTeXHHUYeCcKasi cTa/ib 00/1ajiaer:
MarHUTHOM U30TPONUEN
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130MOpP(PU3MOM
V30MeTpuen
+MarHMTHOM aHU30TPOIUen

Bbibepume HecKoAbKO Npasu/ibHbIX 8APUAHMO8 omeema

Kakoii u3 HIKenepeunc/JIeHHbIX MaTepyuaioB He00X0AMM MPH U3r0TOB/IEHUH
cepjeuHHrKa TpaHchopmaropa?

C HU3KOM NIPOBOJUMOCTBIO

C BbICOKOM TIPOBOJAUMOCTBIO

+C HU3KOM MPOBOAMMOCTBIO U BLICOKOM MarHMTHOM TpoHUIjaeMocThio (50%)

C BBICOKOM MTPOBOJMMOCTBIO Y BBICOKOM MarHUTHOM TPOHULIAEMOCTBIO

+C BBICOKUM 3JIEKTPUUYECKUM COTPOTHB/IEHMEM U BbICOKOW MarHUTHOU MPOHULIAEMOCTBIO
(50%)

Bbibepume 00uH npasu/bHblll 8ApuaHm omeema

CBoiicTBO, 3aK/II0UaoLIeecs B CIOCOOHOCTH BelleCTBa CylIeCTBOBATh B Pa3/IMYHbBIX
KPHUCTA//IMYeCKUX MOAN(PUKALMAX, HA3bIBAeTCS:

v3omMepuen

aHU30TpONMen

+110/1M(OpPMU3MOM

130MOpP(QU3MOM

3amyTa NnpakKTHYecKnx pador

[TpakTrueckas pabora Ne3 «O0111e cBeieHUs] 0 MarHeTU3Me»

KoHmposbHble eonpochi:

1. YTo Takoe MarHuTHasE UHAYKLUA?

2. [losicHUTE OT/IMUMe JyaMarHeTUKOB, [TapaMarHeTUKOB,

(heppoMarHeTMKOB Y (heppUMarHeTUKOB APYT OT Apyra.

3.C uem CBfI3aHO B3aUMMO/IEUCTBHE BeIeCTB C MarHUTHBIM [10JIeM, TOSCHUTE
NIpUPO/Jly MarHeTr3ma.

4. ITosicHWTE 110 PUCYHKY MarHMTHYO0 aHU30TPOIMIO KeJle3a U ee TIPUUYUHBI.

5. Uto Takoe MarHUTOCTpUKLUA? U rae eé mpuMeHsoT?

[TpakTrueckas pabora Ned «ViccnemoBaHue mporjecca HamarHUUKMBaHUS
(heppoMarHUTHBIX MaTepyuasioB. MarHUTHBIN THCTEPe3UC»

KoHmposbHble eonpochi:

1. IlosicHWTe pa3HbIe 3Tanbl MpoLiecCa HaMarHUYMBaHUS C TOUKW 3PEHUST JJOMEHHOMU
TeOPUHU.

2. IlosicHUTe, Kak TMPOUCXOAUT TPOL[eCC HaMarHAUYMBaHUA W [epeMarHU4YuBaHUs
(heppoMarHeTHKa B IepeEMEHHOM MoOJIe.

3. [TosscHuTe, 3aueM u3yyaTb M[POLIECC MarHUTHOIO TUCTepe3uca U TIJe OH
BCTpeyaeTcss B TexHUKe? UTO Takoe «TUCTepe3src» U I0YeMy 3TO siBJIeHue I0JIYUYUIIO
Takoe Ha3BaHue?
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4.YTo Takoe BUXPEBOM TOK U rZe OH Teuér? [loueMy OH IO/yuW/ Ha3BaHUe
«BuxpeBou»? Uto Takoe TOKU PyKO?

5. [IpuBesuTe aBa criocoba yMeHbIlIeHHsI BUXPeBbIX TOKOB. [IpuBeauTte mpumep,
KOrJla 4 3aueM UX CTaparoTCsl YMEeHBLINUTh, a KOrja YBeJIUUUThb?

5. OT yero 3aBUCAT MOTEPU SHEPrMM Ha IepeMarHu4vBaHWe (eppoMarHeTHKa
(rmoTepy 3HepPruM Ha TUCTepe3uncC)?

[TpakTnueckass pabora N5 «MccrnemoBaHue CBOWCTB MAarHUTOMSITKUX M
MarHUTOTBepbIX MaTepUaIoB»

KoHmposbHble eonpochi:

1. TTosicHuTe, YeM OT/IMUAIOTCS MeXXAy CO00Y MarHUTOMSATKWE W MarTUTOTBED/bIe
Marepuasbl

2. Yto Takoe KospuutuBHas cua’?

3. IlpuBeiuTe pUMepbl MPUMEHEHUS MarHUTOTBEP/IbIX MaTepPUasoB.

4. PacckakuTe O mpoLecce IOJy4YeHHs TeKCTYpOBaHHOW CTainu. 3ayeM B CTalb
n00aB/IAIOT KpeMHHUU? 3aueM Jiefal0T CTalb C aHW30TPOMHBIMM MarHUTHBIMU
CBOMCTBamMu?

5. Bbl mnpoeKTHpyeTe MarHUTOIUIaH, Kakhe MaTepuasbl BaM OyayT HeoOXOAWMBI.
[TosicHUTe OCHOBHYIO KOHCTPYKL[MIO PUCYHKOM.

6. [losgcHUTe, KakK MPOM3BOAAT HEOAUMOBBIE MarHUThI, Iie OHA IPUMEHSTCA?

7. IlosicHUTe, KakK TMPOM3BOJAUTCS 3amuch WHGOPMAlMd Ha MarHUTHBIA >KeCTKUU
JUCK KomrbioTepa. Kakue maTtepuasibl He0OXOIUMBI [I71s1 er0 CO3JaHus?

8. Kak T10/iyyat0OT MarHUTHYX pe3MHY M MarHuTHYK0 IIaCTMAacCy, MarHUTHYHO
JKUIKOCTB?
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Tabmna 4 — Kputepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{HH

Koj 1 HauMeHOBaHMe UHIMKAaTOpa AOCTHKEeHUS
KOMIIeTeHI M1
(4acTv KOMIeTeHL1H)

Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTU KOMITeTEeHLMM)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% ot MakcUMasIbHOTO Oasia

NO-1yx1 AHanusupyert 3ajaudy, BblJesiss ee
6a30Bble COCTaB/ISIOLIMe, OCYIIeCTBIIsIeT
JIeKOMITIO3ULYIO 3a/1aui
NO-2yx1 HaxoguT v KpUTHUYeCKU aHa/IU3upyeT
vHopMaL1io, He0OX0JUMYIO /ISl pelleHust
M0CTaBJ/IEHHOM 3a/lauM.

N-3yk-1 PaccmaTpuBaeT BO3MOXHbIE BapPUAHTHI
pelleHns 3a/1auy, OL[eHUBas UX JOCTOUHCTBA U
HeJl0CTaTKu
N-4yk1 I'paMOTHO, JIOTUUHO, apr'yMeHTUPOBaHHO
dbopMupyeT cOOCTBEHHBIE CY)K/I€HUS U OL[€HKU.
Otnnuaet GakTel OT MHEHUW, UHTepIIpeTaLyi,
OLIeHOK U T./I. B PaCCy>X/IeHUAX APYrUX y4aCTHUKOB
JlesATeIbHOCTH
N[-5yk-1 OmnpegensieT ¥ OLleHUBAET MOC/IeICTBUS
BO3MOXXHBIX pellleHNH 3a/jauu
N O-1onk-1 Yicrionb3yeT OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAYUHbIX AUCLUIIIVH [JI peLleHUs
CTaHJapTHBIX 3a/la4 B COOTBETCTBUMU C
HarpaB/IeHHOCTbI0 NPO(eCcCUOHATbHON
JlesATeIbHOCTH
N-1onk-5 YuacTByeT B 3KCIIepUMEHTATbHbBIX
WCC/IeJOBaHUSIX 37IEKTPOOOOPY/I0BaHUS U CPE/ICTB
aBTOMaTH3aLu

CryzieHT 3HaeT MaTepuas 10 TeMe, 10
CyLL|eCTBY OTBeYaeT Ha M0CTaB/eHHbIe
BOTIPOCHI, 3HaeT 001i1e CBeJleHUs O
MarHeTusMe, CBOMCTBa MarHUTOMSITKUX U
MarHUTOTBEP/IbIX MaTepUaaoB, MarHUTHBIM
TUCTepe3nc, aHa/IM3UpyeT 3a/iauy, Bbljesss ee
6a30Bble COCTaBJISIOLL{He, OCYILeCTBIISET
JIeKOMITO3ULIMIO 3a/laud, HAXOJUT U
KPUTUUYECKU aHaIU3UpyeT UHPOPMALIUIO /ISt
pelleHust OCTaB/IeHHOM 3aJjaur, CrIoCcoOeH
paccMaTpuBaTh BO3MOXKHbIE BADUAHThI
pelLleHUs 3a/lauM, OL|eHUBast UX JOCTOMHCTBA U
He/[0CTaTKH, (OpPMUPYeT COOCTBEHHbIE
CY’K/IeHUsI U OLIeHKU, MOYKeT OT/IMUaTh (PaKThI
OT MHEeHUH, OTpe/iesisiTh U OLIeHHUBaTh
T0C/Ie/ICTBUSI BO3MOXKHBIX PellleHrH 3a1aui,
pelLlaTh TUTOBLIE 33/jaul IPogeCcCHOHaTbHOMN
JlesiTeTbHOCTU Ha OCHOBEe 3HaHUI OCHOBHBIX
3aKOHOB MaTeMaTH4eCKHUX,
eCTeCTBeHHOHAYYHbIX U
o61ernpodeccioHaabHbIX JUCLIATIIAH C
nprMeHeHreM WHGOPMaLMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTHH, a TaKKe
crioco0eH yuacTBOBATh B TIPOBe/leHUU
9KCIepUMeHTa/IbHbIX UCC/Ie/JOBaHUM

Tema 3: «/Iu3j1eKTpruecKue MaTepuasabl»

Bonpochkl 151 codece/J0BaHUA:
1.Buzbl nosisipy3aluu JU3J1eKTPUKOB.

2.01eKTpONpOBOAHOCTD JU3JIEKTPUKOB. [lv3/ieKTpruueckye roTepu.
3.5IBnenue npobosi ra3006pa3HbIX AU3/IEKTPUKOB.

4.TTpo6ou TBEPABIX U KUJKUX AUITEKTPUKOB.

5.TeruioBble M B/IaroCTOWKHE CBOUCTBA JU3/IEKTPHUKOB.
6.BricokononMepHble MaTepuassl. [lonyueHue, CBOMCTBa, IPUMEHEHYE.

7.IlnacTmMaccel, C/IOMCTBIE IIJIAaCTUKU.
8.B0/IOKHUCTBIe MaTepUuassbl.

9.11y1eHOYHBIE 3/IeKTPOU30JISALIMOHHbIE MaTepUaslbl.

10.Crexksia. Kepamuueckue MaTepua’sl.
11.Cnroma v matepuasibl Ha ee OCHOBe.
12.MaTepuarbl Ha OCHOBe acOecTa.

13.CBoicTBa BO3AyXa, KaK eCTeCTBEHHOT O [IU3J/IEKTPHKaA.
14.HedTsiHHBIE Mac/ia: MoyYeHue, MpUMeHEeHHe.
15.MeTo/iMKa UCIbITaHUS TPAaHC(HOPMATOPHOTO Mac/a.
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KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHblil 8apuaHm u Haxcmume KHonky «/anee»
ITo HarpeBOCTOMKOCTH U30/ISIIHOHHBIE MaTePUAJIBI Ae/IATCA Ha:
TISITh K/IaCCOB

IIeCTh K/IaCCOB

+CeMb K/1aCcCoB

BOCEMb K/IaCCOB

IIpo06oro ra3zoo0pa3Horo An3/1eKTPUKA Npe/iecTByeT siB/IeHHe:
TEIJIOBOTO CTapeHust

+yJapHOW WOHU3ALUU

TIOJISIpU3al[UH

CHVDKEHUsI SIEKTPUUECKOU TTPOYHOCTU

TTosipu3anua JU3/IeKTPHKA, MPOUCXOAAIAA MPAKTHUECKH MTHOBEHHO, HOCUT
HaMMeHOBaHHe:

+HOHHas

CTIOHTaHHast

WOHHO-PeJIaKCalluOHHasT

JTUTIOJTbHAs

Ba)xHeliliei onepanyey npyu npousBojAcTBe apdopa siBisercs:
OUYMCTKA KOMIIOHEHTOB

HaHeCeHUe I1a3ypu

+06>Kkur

oxJIaX/jeHue

Hau0o/1b11ei TemI10CTONKOCTHIO 00/1a/Jal0T U30/IAMOHHbIE MaTePHA/TbI,
OTHOCAIIHECH K K/IACCy:

E

+C

F

H

Yem MeHbILIE 3-yroJ1 JUI/IEKTPUUECKHUX NOTePb, TeM AUI/IEKTPHUK:
Xyxe

+iyule

He 3aBUCHUT OT O
MMEeT MEHBIITHE IU3IeKTPUUECKHE TIOTEPH

/3 BBICOKOTIO/ITMMEPHBIX MaTePUa/I0OB HAWITYYIIMMH 3JIEKTPOU30/ISILUOHHBIMH
CBONCTBaMH 00/1a/5aeT:

nosiureTpaTOpP3ITUIEH

+@dTopomiacT-ij

TIOJTATIPOTTH/IEH

TIOJITMBUHWJIXIOPUI
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Hamo/iHuTe/1eM B TéeTHHAKCE AB/IAETCH:
XJIOTIOK

JpeBecHasi MyKa

+Oymara

TKaHb

Hano/siHuTe/1b BBOAAT B COCTAaB IJIACTMACC AJISA:
3alUThI OT CTapeHus

TM0JIyYeHUs! CLLIUTOM CTPYKTYPbI

o0sieryeHus rpotiecca MpOM3BO/ICTBA
+TIOBBILLIEHMSI MEXaHUYECKUX CBOMCTB

IToiuMepbI, HEOOpPAaTHUMO 3aTBep/AeBaKOIHe TPH XHMHUUECKON peaKI[uH,
Ha3bIBAKOTCA:

KpUCTa/VTMUeCKUMU

CLIUTBIMU

TePMOIIJIACTUYHBIMU

+TepMOpeaKTHBHbIMU

B kauecTBe TEIVIOM30/IALIUOHHOI'0 MaTe€PHd/id MO>XHO MCIT10/Ib30BATh:
+IIeHOIIacCT

[IBX

MOJIMMETU/IMETAKPWJIAT

TEeKCTOJIUT

HepocTaTKoOM I/IaCTMAcCChl AB/IAETCA:
+CK/IOHHOCTb K CTapEeHUIO0

HU3Kas yJe/bHasi IPOYHOCTh
C/I0’KHOCTb U3rOTOB/IEHUS U3JeUN
BbICOKasl TEMJIONPOBOAUMOCTD

Jl/1s1 pe3suH XxapakTepHa:
BbICOKasl TEMJI0OCTOMKOCTh
BbICOKAsl 3JIEKTPOMPOBOJAHOCTh
Gonbliiiasi TPy 10€MKOCTb
+BbICOKast 3JIACTUYHOCTh

HepocraTtkoM pe3suH sAB/ISeTCA:
+CK/IOHHOCTb K CTapEeHUIO0
BBICOKasl TeMI0NPOBOAHOCTD
ra30BO/|0OHEIIPOHULIAeMOCTh
C/I0>KHOCTb U3rOTOBJIEHUS U3MeTUHN

BbICOKHM Y/e/IbHBIM 3/IEKTPHYeCKHM COMPOTHUB/IeHHeM 00/1a/JaloT:
IIPOBOIHUKU
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I10/TyTIPOBOJHUKH
UMCThIe MeTasl/Ibl
+IWU3J/IeKTPUKU

JKuAKHAM AU3/IEKTPUKOM SIBJ/ISETCS:
pacTUTeIbHOE Macjio
+TpaHc(OopMaToOpHOe MacJ/io

BOJZIa

111e/10Ub

K TepMopeakTHBHBIM N0/IUMepPaM OTHOCHUTCA:
TIOJIUSTUTIEH

[IBX

+TI0/TMCTUPOJI

SMOKCH/HAsA CMOJIa

CJIOHCTI)Iﬁ IIJIACTUK HA OCHOBE¢ CMOJIBI 1 6yMal"I/I HA3bIBAETCHA:
TeKCTO/IUTOM

+reTUHaKCO0J/JIOM

JICII

CTEeK/IOTeKCTOJIMTOM

Hamo/iHiTe/1eM B TEKCTO/TUTE AB/IAETCH:
+Oymara

JpeBecHasi MyKa

TKaHb

pe3uHa

ITommMepsbl, 00paTUMO 3aTBep/ieBaloLie MPH 0XJ/Ia)K/[eHHH, Ha3bIBAIOTCA:
CJIUTBIMU

aMmop(HbIMHU

+TepMOIlJIaCTUYHbIMU

TepPMOpPeaKTUBHbIMU

K TepMOpeakKTHBHBIM MO/TUMEPaM OTHOCUTCS:
TIOJTUITUIIEH

TIOJTMBUHWIXIOPUI

+deHonodhopmanbaeruaHas CMoJia

TIOJTUCTUPOJT

TepMoniacTUYHBIE MO/IMMePbI UMEKT CTPYKTYPY:
cheponMUTHYIO

+/IMHEVHYO0

bubpUISpHYIO

CeTuaTylo
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CJIOHCTI)Iﬁ IIJIACTHUK C HAITIOJTHUTeEJ/IeM U3 GYMEII'I/I HA3bIBAETCHA:
TeKCTO/IMTOM

+reTUHaKCOM

CTEeK/IOTeKCTOJIMTOM

IICII

ITommmepbl, HeoOpaTUMO 3aTBep/AeBaKoIHe, HA3bIBAIOTCA:
KpUCTa/VTMUeCKUMU

CLIUTBIMU

TePMOIIACTUUYHBIMU

+TepMOpeaKTHBHBIMU

HE/:[OCTEITKOM IIJIdCTMACCHI ABJ/IAE€TCHA:
+CKJ/IOHHOCTbB K CTapeHHIO

HHW3KdsA IMTPOYHOCTDb

CJIOJKHOCTB M3roToBJ/IEHUA AET&HEﬁ
BBICOKAA TEIJIOTIPOBOAWMOCTDb

MaxkpoMoJ/ieKy/ibl pe3uHbl UMEIT CTPOeHMHe:
+peZiKoceTyaToe

JIECTHUYHOE

pa3BeTB/I€EHHOE

JIMTHEeNHOe

Harmo/THUTe/ I BBOAAT B COCTAB Pe3UH JIJIsi:
(hopMHpOBaHUS CETUATON CTPYKTYPHI
+TIOBBILIIEHNST IPOYHOCTU

o0sieryeHus rpotiecca repepaboTku
3ame/|IeHusI TIporiecca CTapeHus

IIpu By/IKaHHU3aLUH KayuyyKOB MCII0/Ib3yeTCA:
KaOJIMH

MeJl

+cepa

caxa

ITosiuMepBbl, BXO/JAIHE B COCTAB Pe3uH, HAXO/JATCS B COCTOSTHUH:
BSI3KOTEKYUeM

CTeK/1000pa3HOM

+BBICOKO3/TACTUUHOM

aMmop(HOM

Bynkanusanusa — 3T10:
B3aMMO/IEMCTBHME MOHOMEPOB T10 TPyIram
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+peakLysl «CIIMBAHUSA MaKpPOMOJIEKYJ» [10IIepeYHbIMU CBSI3MU
OKHWCJ/IUTe/IbHasA 1eCTPYKLUS
peakLusi CoeJMHeHNs MOJIEKYJI

3amyTa NpakTHYecCKnx pador

[TpakTrueckas pabora Ne6 «HedTsiHBIE Mac/a rmomyueHHe W CBOMCTBa. VicmibITaHWe
TPaHC(OPMAaTOPHOIr0 Mac/ia»

KoHmposbHble eonpochi:

1. ITosicHuTe mporecc noayuyeHrst TpaHCHOPMATOPHOTO Macia U3 HeTH.

2. I[TosicHUTe OCHOBHbIE CBOMCTBA TPaHC(HPOPMATOPHOIO Mac/a.

3. UTo Takoe TeMrepaTypa BCHOBILIKA TPaHC()OPMATOPHOrO Mac/a, UTO Takoe
ripe/iesIbHO Oy CTUMasi KOHL[eHTpaLys napos?

4. Y10 nokasblBaeT TaHIeHC yIJa AUIeKTpUYecKux noreps? UTto Takoe
IU3JIeKTPUYeCKUe ToTepu?

5. [TosiciuTe pabOTy MPUHIUITHATBHOM 3/IEKTPUUECKOM CXeMbl YCTAaHOBKH JIJIsI
orpeiesieHUsi IPOOWBHOTO HaMpshKeHUs1 TpaHC(HOPMAaTOPHOTO Mac/ia.

6. KakoBa oTpuliiaTesibHasi poJib COAEPXKAIMXC B Mac/ie MeXaHU4eCKUX npumecei,
yrjiepoza, Boabl?

7. Posib TpaHC()OpPMAaTOPHOTO Mac/ia B 3/1IEKTPOYCTaHOBKAX, KaK AU3/IeKTPHKA.

8. KakoBbI 0CO6EHHOCTH 3/IEKTPUUECKOT0 IMPO00s )KUJAKUX AU/IeKTPUKOB?

9. Kak B TpaHcopmaropax 3aluiaeTcs TpaHC()OPMAaTOPHOE Macjo OT OKUCTIEHUST
Y YBJIa)KHEHU?

[TpakTtuueckas pabota Ne7 «/cciiefoBaHre CBONCTB JU3IeKTPUUYECKUX
MaTepuaaoB»

KoHmposbHble 8onpochi:

1. UeM oT/1MyaroTCs aKTUBHBIE JU3/IEKTPUKU OT MTaCCUBHBIX ?

2. UTO Takoe Nbe303/1eKTPUKK U KAKOBBI UX OCHOBHbIE CBOMCTBA?

3. I'ie IprMeHsA0TCS aKTUBHbIe IUIeKTPUKY, TaKHe KakK XKUAKUe KPUCTa/I/IbI?

4. IlosicHUTe, KaK NPOUCXOAUT MOJIIpU3aLis AUJIeKTPUKa, U Kakue ee OCHOBHbIe
BUbI? Kakas cuia 3actaBiisieT AU3/IeKTPUK MOJISIPU30BaThCS?

5. UTo Takoe AU3/IeKTpUUeCKasi MPOHKMLIAeMOCTh BeljecTBa? Kakou y Heé
(r3UUeCKUI CMBIC?

6. ITosicHUTe, KaK MPOUCXOUT 3aps/iKa IJIOCKOr0 KOHZeHcaTopa C AU3JIeKTPUKOM
BHYTpU? [loueMy usieKTprUuecKas IPOHULIAeMOCTb JU3J/IeKTPUKaA B/IMSeT Ha 3TOT
rporiecc?

7. UTO NPOUCXOAUT C 3JIeEKTPUUYECKUM I10JIeM BHYTPHU Au3eKTpruka? OHO
yBeJIMUWBaeTCsl Uid YMeHbllaeTcsa?

8. UTo Takoe MoJIsipHbIe U He MOJIIPHbIE AU3/IeKTPUKU?

9. Uto Takoe Au3eKTpUYecKue roTepy U Korja OHU MPOsIB/IAIOTCA?

[TpakTrueckas pabora Ne8 «VccnemoBaHue mporjecca mpo0ost TU3eKTPUKOB
KoHmposbHble eonpochi:

1. YUTo Takoe HecamOCTOATe/IbHAsA 3JIeKTPOIIPOBOAHOCTD ra30oB?

2. TlosicHUTEe PUCYHKOM, KaK MPOMCXOAUT IMPOLIeCC yAaPHOM MOHU3aLUU?

3. Uto Takoe peKoMOWHAIIVSI HOHOB?
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4. Yto Takoe mipoboli AN31eKTPUKa, MPOOMBHOE HarpsbKeHre, 3/1IeKTpruuecKast
npoyHocTh? [IpuBeauTe popmysy /st onpesiesieHus: 371eKTPUUeCKOr MPOUYHOCTH
[A3/IEKTPHKaA.

5. Urto Takoe AyMHa cBOO60HOTO TipoOera noHa? Ha Kakue Mporjecchl OHa BAUSIET?

6. Kak /aByieHue B/ivsieT Ha 3/1eKTpUUeCKrii Tpo6oii Ta30BOro MpoMeXxyTKa? 1
rnoyemy?

7. IlosicHuTe, KaK TIPOMCXOAUT 3/1IeKTpHUUeCKrii Mpo0oii >KUJKHUX U TBEPAbIX
[A3/IEKTPUKOB.

8. UTto Takoe TeryioBoi mpo0oii U3 TeKTPUKOB?

[TpakTuueckas pabota N9 «lccieoBaHre CBOMCTB HarboJ/iee pacripoCTpaHeHHBIX
[A3/IEKTPHKOB»

KoHmposbHble eonpochi:

1. Yto Takoe rnosmmepsi?

2. Pacckaxkure o criocobax rmomyueHus ToJIMMepOB.

3. Pacckaxkute 00 OCHOBHBIX CBOMCTBaX U TPUMEHEHUM TMOJUMepoB (UX
JIOCTOMHCTBA U HEJIOCTATKM ).

4. Yro 3HAUMT TOJSIPHbIE U He TIOJsipHble moiuMephl 5. Pacckakute o criocobax
repepabOTKY MOMMEPHBIX MaTepuaioB U TIOC/IeACTBUN TOTNAaZaHusl UX B OKPY’KaroIyIO
cpeny

6. [IpuBesuTe TIpUMephbl TpUMeHeHUs OWUTYyMOB, J/IaKOB M KOMIIAyH/JOB B
3JIeKTPOTEeXHUKeE.

7. MoxXeT /11 MakKpOCKOITMYeCKas JieTajlb COCTOATh U3 OJHOU MOJIEKYJIbl [oJIMMepa?
Kakumu HOBBIMU CBOMCTBaMU OHO Oy/ieT 00/1a/jaTh NPY TaKOW BO3MOXKHOCTH?
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Ta6smna 5 — Kpurepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{HH

Koj 1 HauMeHOBaHUe UHIMKAaTOpa AOCTHKEeHUS
KOMIIeTeHI U1
(4acTv KOMIeTeHL1H)

Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTU KOMITeTEeHLMM)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% ot MakcUMasIbHOTO Oasia

NO-1yx1 AHanusupyert 3ajaudy, BblJesss ee
6a30Bble COCTaB/ISIOLL{He, OCYILeCTBIISeT
JIeKOMITIO3ULYIO 3a/1au
NO-2yx1 HaxoguT v KpUTHUYeCKU aHa/Iu3upyeT
vHopMaLrio, He0OX0JUMYIO /ISl pelleHust
M0CTaBJ/IEHHOM 3a/lauM.

N-3yk-1 PaccmaTpuBaeT BO3MOXHbIE BapUAHTHI
pelleHus 3a/iauy, OL[eHUBas UX JOCTOUHCTBA U
HeJl0CTaTK!

N-4yk1 I'paMOTHO, JIOTUUHO, apryMeHTUPOBaHHO
dbopMupyeT cOOCTBEHHBIE CY)K/I€HUS U OL[€HKU.
Otnnuaet GakTebl OT MHEHUW, UHTepIIpeTaLyi,
OLIeHOK U T.[I. B PaCCy>X/eHUAX APYrUX y4aCTHUKOB
JlesATeIbHOCTH
N[-5yk-1 OnpegensieT U OLleHUBAET MOC/IeICTBUS
BO3MOXXHBIX pellleHUH 3a/jaun
N O-1onk-1 Ycrionb3yeT OCHOBHBIE 3aKOHbI
eCTeCTBeHHOHAYYHbIX AUCLUIIIVH [JI pelleHUs
CTaHJapTHBIX 3a/la4 B COOTBETCTBUMU C
HarpaBJ/IeHHOCTbI0 NPO(eCcCUOHATbHON
JlesATeIbHOCTH
N-1omk-5 YuacTByeT B 3KCIIepUMEHTATbHbIX
WCC/IeJOBAaHUSIX 37IEKTPOOOOPY/I0BaHUS U CPE/ICTB
aBTOMaTH3aLUu

CTyaeHT 3HaeT MaTepuya’ Mo TeMe, 1o
CylLleCTBY OTBeUaeT Ha MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT He(PTsIHbIE Mac/ia, UX
rojTyueHre 1 CBOMCTBa, CBOMCTBA
JIM37IeKTPUUeCKUX MaTepuasioB, TpoLiecc
nipo0ost AN3/IeKTPUKOB, CBOKCTBA Hanbosiee
pacrnpoCTpaHeHHBIX [IU3IEKTPUKOB,
aHAJTM3UPYET 3a/jauy, BbijiesIsis ee 0a30Bbie
COCTaBJISIFOLMEe, OCYIeCTBJIsIeT JeKOMIT03ULIUI0
3a/lauy, HAaXOUT U KPUTHUUECKU aHaTU3HUPYeT
HMH(OpMaLMIO /151 pellieHus TTIOCTaBIeHHOU
3a/J]auM, CII0COOeH pacCMaTpUBaTh BO3MOXKHBIE
BapHaHThI PellleHus 3aflauu, OLleHUBast UX
JIOCTOMHCTBA W HeJ0CTAaTKU, (POPMUPYET
CcOOCTBEHHBIE CY>K/I€HHUS U OL[eHKU, MOKeT
OT/IMYaTh (PaKThl OT MHEHUH, OTIpe/IeNIITh U
OLIeHMBAaTh TOC/IeJCTBUSI BO3MOXKHBIX PellleHui
3a/laui, pelllaTh TUTIOBLIE 3alaui
rpogecCcuoHa/IbHOM [IesiTe/TbHOCTH Ha OCHOBE
3HAHWKM OCHOBHBIX 3aKOHOB MaTeMaTHUeCKUX,
€CTeCTBeHHOHAYUHBIX U
ob1riernpodeccroHaMbHBIX AUCLUTIIUH C
ripuMeHeHreM UH(OPMaIMOHHO-
KOMMYHUKAI[MOHHBIX TeXHOJIOTHH, a TaKKe
crocobeH yuacTBOBAaTh B TIPOBeZIeHUU
5KCIepUMEeHTaJIbHbIX MCCIe/JOBaHUM

Tema 4: «Ilo/1ynnpoBoHUKOBEIe MaTepHaA/IbI»

Bonpochsl 151 codece/J0BaHUA:

1.00111as1 XxapakTepruCTHKa TOTyTPOBOJHUKOBBIX MaTepHasoB.

2.Cob6cTBeHHbIe MOMYTTPOBOAHUKHY.

3.11prmecHbIe T0yTIPOBOAHUKHA. JIOHOPbI, aKL|€eHTOPBI.

4. KpeMHUU: TIOJIyYeHre, OUUCTKA.

5.Crioco0sI 1ostyvyeHrsi MOHOKPHCTA/I/TUUeCKOT'0 KpeMHS.

6.I'epmannii: monyyeHue, ouncTka. [IpyumeHeHve repmanus.

7.Cl0)KHBIe TI0/1IyTIPOBOJHUKOBbIE MaTepUallbl.

8.Bo3peiicTBre BHELTHUX (PAKTOPOB Ha 3/71eKTPONPOBOJUMOCTD MOTYTIPOBO/JHHUKOB.
9.IlpuMeHeHre NOJYTIPOBOIHUKOBBIX MaTepranioB. CBOMCTBa “p-n” mepexoza.
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KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHblil 8apuaHm u Haxcmume KHonky «/anee»
Haubo/b111ee MpUMeHeHHe U3 MOIyNPOBOAHUKOB HALI/IHM:
+HeopraHuyeckue, rMpocThie

OpraHuyeckue

CJIOXKHBIE

HeopraHuuyeckue, aMmopdHbie

Cor/1acHO 30HHO¥ TeOpHH MOTYNPOBO/JHUKH HMEIOT:
+HebOo/IbIIYI0 3aTIPeTHYI0 30HY

OOJBIITYIO 3aMPeTHYI0 30HY

MHOT'O aTOMOB

3ampeTHasi 30Ha OTCYTCTBYeT

J/1s1 Io/ilyueHMs MOHOKPHUCTA/I/INYeCKOr0 KPeMHHUA UCII0/Ib3yeTCs:
MeTo/ (pa3HbIX KOOpAUHAT

+meTof YoxpasibCKoro

MeTo[ Apxumeza

MeTo[, HeroToHa

J/1sl OUMCTKHM KpeMHMSI MCII0J/Ib3yeTCsl
Meto[, HeroToHa

MeToz Apxumesa

+MeTOo/] 30HHOM TIJTaBKU

TIPOMBIBKA BOZOM

IIpu U3roTOB/I€eHNH CO/THEUHBIX NMaHe/ el NCN0/1b3yeTCs:
Ar

Cr

+Si

U

IIpu U3roTOB/I€HNH TPAH3UCTOPOB MaHe/iel UCTI0/Ib3yeTCA:
Ar

Cr

+Ge

U

JIoHOpHasi NpuMech 00BIYHO UMeeT Ba/IeHTHOCTh:

N B~ W
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AKuenTopHasi NpuMech 00bIYHO HMeeT Ba/IeHTHOCTb:
5

+3

4

2

CaoiicTBa p-n nepexoja:

MoOyKeT reHepupoBath J/C 1pu rornajaHuy ceeta
MOJKeT CO3/aBaThb CBeT

MO>KeT paboTaTh Kak 3/IeKTpUUYeCKUii BeHTU/Ib
+BCe BbIllIeriepeyrucieHHoe

Bblibepume HeCKO/bKO Npasu/bHbIX 8apUAHmMo8 omgema

JI/If M3roTOBJ/IEHMSI Uero 13 nepeyrc/ieHHOr0 HWKe UCI0/Ib3yITCS
I10/IyIIPOBOAHUKHU?

JI7IsT JTaMIT HaKa/TMBaHUS

+ 1 cBeToAUOAHbIX faMIl (50%)

JI71s1 TIPOBO/IOB

JIIS1 37IeKTPO/IBUTaTesiei

+ anst coToBbIX TenedoHOoB (50%)

Bbibepume 00uH npasu/bHblll 8ApuaHm omeema

Ilpu reHepanuu 3/1eKTPOHHO-JbIPOYHBIX Map B COOCTBEHHOM IO/TyIIPOBOJHUKE:
+KO/IMYECTBO CBOOOHBIX 3/IEKTPOHOB PaBHO KOJIMUYECTBY BIPOK

KOJINYECTBO 3/IEKTPOHOB 00JIbIIIe KOJIMYeCTBA ABIPOK

KOJINYECTBO JBIPOK 0OJIbIIe KOJUYeCTBa 3/IEKTPOHOB

KOJIMYECTBO TeX U APYTUX 3aBUCUT OT MPUPO/IbI ITOTYTIPOBOJHUKA

B kauecTBe aKIenTOPOB /I KPeMHHS IPUMEHSAIOT 3/IeMeHTbI:
+TpeTber PYIIbI

YETBEePTOU IPYTIIIbI

BTOPOU IPYyMIIbI

NIATOX TPYIIIbI

Ko/sinuecTBO 3/1eMEHTOB, 00/1a/Ia0IUX MO/TYIIPOBOJHUKOBBIMHU CBOMCTBAMH PAaBHO:
6

8

10

+12

st co3aHusA 00/IBIIMHCTBA MO/TYIIPOBOAHUKOBBIX NPUOOPOB TpedyeTrcs:
TIpPUMeCHbIe MOTyTIPOBOIHHUKU

+II0TyTIPOBOJHUKY «I»- THIIA U «P»- THIIA

TIOJTYTIPOBOJHUKH COOCTBEHHBIE

TIOJTYTIPOBOJHUKHU «N»-THTIA
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B KauecTBe JOHOPOB //11 repMaHHis NPUMEHSAIOT 3/IeMeHThI:
BTOPOU IPYMIIbI

TpPeTber IPYIIIbI

YETBEPTOU IPYTIIIbI

+TIATOX PYIIIbI

IToka3aTe/ib MOABMIKHOCTH 3/IEKTPOHOB B MOJIyNIPOBOJAHUKE M0 OTHOLLIEHUI0 K
MO/BVDKHOCTH ABIPOK:

PaBHBI

TIO/IBM)KHOCTD 3/IEKTPOHOB 0O0JIBIIIEe TIO/IBUYKHOCTH IBIPOK

+TI0/IBMPKHOCTD 3/7IEKTPOHOB 3HAUMTE/ILHO OO0/bIIIe TOABUXKHOCTU JIBIPOK
TIO/IBMPKHOCTD ZILIPOK 0O0JIBIIIE TIO/IBUPKHOCTH 3IEKTPOHOB

BepxHuii nipe/ie/1 paboueil TemnepaTypbl MOJIyNPOBOJHUKOBBIX MPUOOPOB Ha
OCHOBe repMaHMsA COCTaBJIsIeT:

50-60°C

+75-85°C

125-150°C

260-280°C

BepxHuii ipe/ie/1 paboueil Temneparypbl MOJIyNPOBOJHHUKOBBIX MPUOOPOB Ha
OCHOBe KpeMHHs Hax0/JUTCsl B /jHana3oHe:

50-60°C

75-85°C

+125-150°C

280-300°C

BepxHuii ripe/ie;1 padodeid 4acTOThI MOJTYNIPOBOAHUKOBBIX MPUOOPOB Ha OCHOBE
KPeMHUsS HaX0JUTCA B AUAMA30He:

50-60 kI'y

+4-6 I'TL

5TI'y

280-300 I'T'y

JIOHOpPHO# NPUMeCHI0 [I/Ifi KPeMHHS MOXXEeT CTY)KHTh:
Si

Fe

+P

Cu

Co0OcTBeHHasi MPOBOAMMOCTD MOJIYIIPOBO/JHHKA - 3TO:
MIPOBOAMMOCTh POBOJHUKA C TIPUMECSIMHU
TIPOBO/IMMOCTh MPOBO/IHUKA Oe3 ripuMeceit
MIPOBOJAMMOCTb MOJTYNPOBOAHUKA C TIPUMECSIMU
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+ MIPOBOJIJUMOCTbH TOJIYTIPOBO/IHMKA 0e3 rpumeceit

IIpumecHasi NPOBOJUMOCTD MOJIYNPOBO/JHUKA 3TO:
MIPOBOAMMOCTh NPOBOJHUKA C TIPUMECSIMU

TIPOBO/IMMOCTh MPOBO/IHMKA Oe3 ripuMeceit

+TIPOBOAMMOCTb MOTYTIPOBOJAHUKA, OrpejersiemMasi IpUMecsiMu
TIPOBO/IMMOCTH MOTYTIPOBOAHUKA Oe3 mpumeceit

M3MeHSATH CBOIO MPOBOJUMOCTH B 3aBHCUMOCTH OT BHEILIHer0 BO3/|eliCTBUA MO)KeT:
IIPOBOJHUK

JV3JIEKTPUK

+I10/1IyIIPOBOTHUK

CMeCh IIPOBOAHMKA C AU3JIEKTPUKOM

Cor/iacHO 30HHOW TeOPHUH NMPUMECH B MOJTYNPOBO/JHHKE /J00aB/IAIOT f00aBOUHBbIE
YPOBHH B:

30He TIPOBOZIMMOCTHU

+3arpeTHOU 30He

Ba/IeHTHOM 30He

BO BCEX BBIIIETIePEUNC/IEHHBIX 30HaX

IIpu U3roToB/IeHUH Yero Heo0xo UM 0oJiee YMCTHIA KPeMHH:
+TPAaH3UCTOPLI

COJIHEUHbIE MTaHe/In

HU3rOTOB/IEHHUS CTEK/Ia

V3rOTOBJ/IEHUS 3JIEKTPOTEXHUUECKOU CTa/lx

3amyTa NnpakKTHYeCcKnx pador

[TpakTrueckas pabora NelO «VcciejoBaHre CBOWCTB TTO/TYTIPOBOTHUKOBBIX
MaTepraioB»

KoHmposbHble eonpochi:

1. Ha3oBuTe OCHOBHBIE CBOMCTBA MOJIyIIPOBOJAHUKOB U UX OTJINUKE OT
TIPOBOJHUKOB U JU3/IEKTPUKOB.

2. Uto Takoe coOCTBeHHAast POBOIUMOCTD TTO/TYTTPOBOJHHKA?

3. UTo Takoe 3/IeKTPOHHAs POBOJAUMOCTb M YeM OHa OTJIMYAeTCs OT JbIPOYHOU?

4. ITosicHWTe CTPYKTYPY MOIYNPOBOJHUKA C JOHOPHOM U aKL|eIITOPHOU MPUMECHHO.

5. [losicHUTe 3HEpreTUUECKyO JrarpaMMy IOYTIPOBOJHYKA U BJIUSHUE Ha Hee
TIpUMeCeN.

6. Uto Takoe BHyTpeHHUH (HOTO3PdeKT?

7. ITosicauTe paboTy p-n nepexoza. PacckakuTe o IpuMeHeHHH TI0/TyTIPOBOHUKOB
B HapOJHOM XO3SIMCTBe.

[TpakTrueckas pabora Nell «ITomyueHue TOTyIIPOBOJHUKOBY
KoHmposbHble eonpochi:
1. IlosicHUTe, KaK IIPOUCXOAUT MPOLIeCC BOCCTAHOB/IEHUS OKCH/la KpeMHUS.
2. ITossicHuTe cxeMy rojiydyeHust KpeMHUSI MeTo0M HoXpanbCKoro.
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3. Uto Takoe 3aTpaBka? Turesp?

4. Yto Takoe 30HHAas [UIaBKA U /11 Yero OHa IpyUMeHseTcsa?
5. UTO 3HAUMT KPEMHUU «3/IEKTPOHHOI'0» KaueCTBa U KPeMHUM «COJIHEYHOT0»

KayecTBa?
6. Uto Takoe ¢pOTOBOIbTaUKA?

7. KakoBa LieHa KWiorpaMma KpeMHUsT «COJTHeYHOTO» KayecTna?

Tabsmna 7 — Kpurepun ornjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHIUH

Koj 1 HaMeHOBaHUe UHIMKAaTOpa AOCTHKEeHUS
KOMIIeTeHI[U1
(4acTv KOMIeTeHL1H)

Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTH
KOMITeTEeHIIMM (YaCTU KOMITeTEeHLMM)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% ot MakcUMasIbHOTO Oasia

NO-1yx1 AHanusupyert 3ajaudy, BblJesss ee
6a30Bble COCTaBJISIOLL{He, OCYILeCTBIISeT
JIeKOMITIO3ULYIO 3a/1au
NO-2yx1 HaxoguT v KpUTHUYeCKU aHa/IM3upyeT
vHopMaL1o, He0OX0JUMYIO /ISl pelLleHust
M0CTaBJIEHHOM 3a/lauM.

N-3yk-1 PaccmaTpuBaeT BO3MOXHbIE BaPUAHTHI
pelleHns 3a/1auy, OL[eHUBas UX JOCTOUHCTBA U
HeJl0CTaTKu
N-4yk1 I'paMOTHO, JIOTUUHO, apryMeHTUPOBaHHO
dhopMupyeT cOOCTBEHHBIE CY)K/I€HUS U OL[€HKU.
Otnnuaet QakTbl OT MHEHUW, UHTepIIpeTaLyi,
OLIeHOK U T./I. B PaCCy>X/IeHUAX APYrUX y4aCTHUKOB
JlesATeIbHOCTH
N-5yk-1 OmnpegensieT ¥ OLleHUBAET MOC/IeICTBUS
BO3MOXXHBIX pellleHUH 3a/jauu
NO-1onk-1 Ycrionb3yeT OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX AUCLUIIIVH [JI peLleHUs
CTaHJapTHBIX 3a/la4 B COOTBETCTBUMU C
HarpaBJ/IeHHOCTbI0 NPO(eCcCUOHAaTbHON
JlesATeIbHOCTH
N-1omnk-5 YuacTByeT B 3KCIIepUMEHTA/TbHbBIX
WCC/IeJOBaHUSIX 37IeKTPOOOOPY/I0BaHUS U CPE/ICTB
aBTOMaTH3aLUu

CTyaeHT 3HaeT MaTepua’ Mo TeMe, 1o
CyllleCTBY OTBeUaeT Ha MOCTaB/IeHHbIe
BOIIPOCHI, 3HaeT CBOUCTBA
TMOTYTIPOBOAHUKOBBIX MaTeprasioB, MaTepUuasbl
BbICOKOM Y HU3KOW MPOBOAUMOCTH,
KOHTaKTHbIe MaTepuaJibl, aHa/IM3UpYyeT 3a/auy,
BbIZIe/isisl ee 6a30BbIe COCTaB/ISIOIINE,
OCYIL[eCTBJIsIeT [IeKOMITO3ULIUIO 3a/lauH,
HaxO/IUT U KPUTUUECKU aHa/IU3UPyeT
HMH(OpMaLUIO /151 pellieHus TTOCTaBJIeHHOU
3a/J]auM, CII0cOOeH pacCMaTpUBaTh BO3MOXKHBIE
BapUaHTHI pellieHUs 3ajaui, OL|eHHBasi UX
JIOCTOUHCTBA W HeIOCTaTKU, JOpMUPYyeET
CcOOCTBEHHBIE CYXK/I€HUS U OL|eHKU, MOKET
OT/IMYaTh (DaKThl OT MHEHUH, OTIpeie/IsiTh U
OLIeHUBATb OC/e/ICTBUSI BO3MOKHBIX pellleHui
3a/lauy, pelllaTh TUTIOBbIE 33/lauk
rpogecCMOHa/IbHOM [IesITe/TbHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB MaTeMaTUUeCKHX,
eCTeCTBeHHOHay4YHbIX U
ob1rernpodeccroHaMbHBIX AUCLUTIIUH C
rpuMeHeHreM UHGOPMaLMOHHO-
KOMMYHMKALMOHHBIX TeXHOJIOTUM, a TaKXKe
crocobeH yuacTBOBATh B TIPOBeZeHUU
5KCIepUMEeHTaJIbHbIX UCCIe/JOBaHUN

Tema 5: «IIpoBofHUKOBEIEe MaTepHUa/IbI»

Bonpochkl Jjis1 codece/Jo0BaHUA:

1.0cHOBHbIe CBOVCTBa NMPOBOAHUKOB. Knaccudukariysi.

2.Marepuasnbl BEICOKOM TTIPOBOJAUMOCTH.

3.Matepuasibl BICOKOTO COIPOTUB/IEHUS.

4.Marepuasl i1 Tepmorniap. KoHTakTHbIe MaTepuasbl.

5.[Tpurnowu, drockl.
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KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHblil 8apuaHm u Haxcmume KHonky «/anee»
H3mepeHus Haubo/IbIIIel TeMnepaTypbl MOXXHO MPOU3BECTH C MOMOIbI0
TepMomnaphbl:

XpOMeJIb-KOTie/b

Me/Ib-KOHCTaHT

+IJIATUHOPOJU-TIJIAaTHHA

XpOMeJIb-atoMe/lb

SIB/ieHHe CBepXNpPOBOAMMOCTH HacTynaeT B MeTas/lJlaXx [IPU TeMIleparype:
nipeBbiaroLen +273°C

+6/m3KoM K -273°C

paBHOU +100°C

paBHou 0°C

dusnuecKue 0C00eHHOCTH CBAPKH 3aK/TIOYAKOTCA B CIIOCOOHOCTH:
CBapUBaeMbIX METa/IJIOB 00pa30BbIBaTh XUMUUECKHE COeJUHEHHS
+o6pa3oBaHue 0011Iei MeTa/l/TMUeCKOUM CBSI3U 3a CUeT CBOOOHBIX 3/IEKTPOHOB
aTOMOB CBapHBaeMbIX META/IJIOB MPHUCOEUHSATL CBOOOIHbIE 3/IEKTPOHBI
CBapHWBaeMbIX METa/IJIOB HEOI'PaHUUYEHHO PaCTBOPATLCS APYT B JIpyTe

HaumeHblllee yieIbHOE 3/IEKTPHUeCKOe CONPOTUB/IeHHe HMeeT:
30/10TO

+Me[b

aJTFOMUHUN

BOJIb(pam

Hawubo/1b111ee yje/ibHOe 3/IeKTPUYeCcKoe CONPOTHB/IEHHEe HMeeT:
+)Kee30

Melb

a/TFOMUHUN

cepebpo

Y neibHOe 3/1eKTpUUeCcKoe CONMPOTUB/IeHUe MeAU COCTaBJIsieT:
+0,017 MkOM M

0,12 MkOM ™M

0,958 MkOM M

0,56 MKOM M

B KauecTBe KOHTAaKTHOT0 MaTepuia /i KOPPO3UOHHO-CTOMKHUX MOKPBITUH JTydllie
BCero MCIo/ib30BaTh:

QJIFOMUHUHN

Me[b

+30/10TO

>Kejie3o
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Temreparypa 1/1aB/JeHUs 0/I0BAHHO-CBUHIOBBIX npurnoeB (IIOC) snexxur B
npejesax:

145-180°C

+190-277°C

720-765°C

825-860°C

[ usmepenus tremmeparyp Ao 1600 C mMo)XHO NPpUMEHATH TepMomnapy:
+IJIATUHOPOJUN-TIJIATHHA

Me/lb-KOHCTaHTaH

JKej1e30- KOHCTaHTaH

XpOMeJIb-a/ItoMe b

IIpoBopg I1OB-2 umeer:
OyMaKHYHO H30/ISIHI0
+3MaJib-JIaKOBYI0 H30JISILIUIO
BOJIOKHUCTYHO U30JISILIUIO
3MasieBO-BOJIOKHUCTYIO U30JISLIUIO

CmiaB ITIOC-90 oTHOCHTCH K rpyme:
AHTU(PUKLIMOHHBIX CIJIAaBOB
TIOPOLLIKOBBIX CIJIABOB

+MSATKUX [IPUTIOEB

TBEp/bIX [PUTIOEB

OJIOBSIHUCTBIX CI/IABOB

Iudpa B ciiaBe I10C-40 noka3biBaeT:
+copepykaHue oj10Ba B %

cozep>xaHue cepebpa B %

TemriepaTypy IJlaB/eHUs CIijlaBa

HoMmep cruiasa o ['OCT

CaMbIM 3/1eKTPONIPOBOAHBIM MeTaJI/IOM SIBJISIETCA:
+cepebpo

CBUHeI]

eJe30

BOJIb(pam

MoHbId 3/IeKTPUYeCKHH pa3psAj B MOHU3UPOBAHHOU aTMoc(epe Ha3bIBaeTC:
HWOHM3allien

T/1a3MOU

3JIEKTPOHHBIM Jy4OM

+3/IeKTPUYECKOU AyTrOu
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K 3/1eKTpHUecKoil KOHTAaKTHOM CBapKe OTHOCUTCS CBapKa:
B YTJIEKKUCJIOM rase

+CTBIKOBBIM COTIPOTUB/IEHUEM

nozi, h1roCcoM

B3PbIBOM

He cymiecTBYHOIMM BHAOM CBAPHOI0 IIBA AB/ISIETCS:
HaxJIeCTOYHOe

CTBIKOBOE

+dacoHHOe

yT7I0BOE

Buj cBapHOTo IBA MOXXET OBITh:
CTBIKOBBIM

KOJTbIIEeBBIM

+KOCBhIM

TIPSIMBIM

Hawu6o/1ee yacTo npuMeHseMbIM FOPIOYUM ra3aoM NMPHU ra30BOil CBapKe AB/ISIETCHA:
+aLeTuneH

MeTaH

3TaH

BOZIOPO/I

BbICOKHM Y/e/IbHBIM 3/IEKTPHYECKHM COMPOTHUB/IeHUeM 00/1a/1aloT:
IIPOBOJHUKU

MOIyTIIPOBOAHUKH

UUCTbIE MeTasl/bl

+IWU3J/IeKTPUKU

Hawu6o/1ee yacTo NnpuMeHsAeMbIMH MeTa/I/IaMH BBICOKOH MTPOBOANMOCTH SIB/ISIOTCS:
+Cu, Al

Fe, Co

Zn, Ni

Pb

MoiuHbIH cTabUIBLHBIN pa3psij 3/IeKTpHUecTBa B HOHU3UPOBaHHOM atMocdepe
Ha3bIBAeTCA:

HMOHM3alen

T/71a3MOU

3/IeKTPOHHBIM JIyuOM

+3/IeKTPUYECKOU AyTOu

Ha3naueHue cBepJia AAB/ISIeTCA:
+CBepJieHre

33



(dbpe3upoBaHue
pacTaurBaHHe
cpe3aHue

Ha3naueHue TopiieBoi ¢pe3nl AB/IsAeTCA (ppe3upoBaHue:
OTBEPCTUM

+IIJIOCKOM TTIOBEPXHOCTH

3yObeB lecTepeH

11a3oB

NHcTpyMeHTaMM /il KOBKM ABJISIOTCA:
MaTpHLbI

U3JI0’KHULIBI

BaJ/IKU

+MOJIOTEI

Pa3jenure/1bHON onepanyel TUCTOBOM IITAMIOBKH SIB/ISAHOTCA:
+0Tpe3Ka

rubka

BBITSDKKA

TpoOKaTKa

Bbibepume HeCKO/bKO NpAsU/IbHbIX 8APUAHMO8 omeema U Haxcmume KHONKY «/lanee»
I'1aBHBIM O0T/IMYHEM JIMTEHMHbIX CBOMCTB UyryHa OT CBOMCTBA CTa/IU SIB/ISIETCS TO,
YTO UyryH o0siajjaet:

+060J/1ee BLICOKOU KUAKOTeKyuecThio (50%)

+MeHblen ycaakou (50%)

Oosbliieit ycazKou

6omee BLICOKMM MHTEPBA/IOM KPUCTa/L/TA3AI[UH

6omee BBICOKOI CKJIOHHOCTBIO K TOPSTYMM Tpel[iHaM

K TexH0/I0THYeCKHUM CBO#CTBAM MeTa//IMUEeCKHX CIIABOB OTHOCSTCSH:
TBEPAOCTb U TJIAaCTUYHOCTD

TIPOYHOCTh U BSI3KOCTh

+CBapuUBaeMOCTb U 3akKaivBaHue (50%)

BBLIHOCJ/IUBOCTDb Y U3HOCOCTOUKOCTD

+IIITaMIyeMoCTh U o6pabaTbiBaeMocTh pe3anueM (50%)

I'paduT B/IMsAET HA CTPYKTYPY CTA/IbHOM YaCTH YyryHa C/IeJJyloliuM o0pa3om:
yIPOYHsIeT

+ocmabnsiet, pa3beautset (50%)

JlejiaeT IUIaCTUYHeH

+CHW)KaeT MPOYHOCTh M MIaCTUYHOCTH (50%)

TIOBBIIIIaeT TBEPAOCTh

yBe/IMUMBaeT yIpyrocThb
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Hau6o0/1ee BbICOKUMH JIMTEMHBIMH CBOMCTBAMH 00/1aa10T CIUIABBI:
CTasb

JFOPaTFOMUHUN

+cepbid uyryH (50%)

Oestbiii UyTyH

+cunymuH (50%)

SIBieHHe HaKJ/Iena MeTasl/ia P 00padoTKe JaB/IeHHeM MPOSIB/ISIET:
B ITOBBIIIIEHUH TJIACTUYHOCTU

+B NOBbILIEHUU TBepAOoCTU (50%)

B ITOBBIIIIEHUU BSI3KOCTHU

+B MOBbIIIeHUU NPOYHOCTH (50%)

B CHIKEHUU TBEPAOCTH

B CHIDKEHUH TIPOYHOCTH

IIpoBO/IOKY /151 3/IEKTPUUYECKHX MPOBO/IOB MO/Iy4YaloT:
+mipokatkoii (50%)

TipecCoBaHUEM

+BosioueHueM (50%)

KOBKOH

ILITAMITOBKOM

JI/ist U3roTOB/IEHUA /IEKTPOHArpeBaTe/TbHbIX 3/IEeMEHTOB MPUMEHAIOTCS:
a/TFOMUHUN

+HuxpoM (50%)

30/710TO

+ManraHuH (50%)

OOpaboTKa pe3aHueM jeTasieil MPOU3BOJUTCS C Le/IbI0:
CHIDKEHHUSI MaCChl

TMOBBIIIEHUST U3HOCOCTOMKOCTHU

+TIOBBIIIEHUsI TOUHOCTH pa3MepoB (50%)

TIOBBIIII€HHS ITI€POXOBATOCTH

+CHWXEHHS 11€pOX0BAaTOCTH MOBepxXHOCTH (50%)

TepMmuueckas 00padoTKa CryilaBOB 0CHOBaHa Ha 3aKOHOMEPHOCTSIX:
+}a30BbIx NpeBpailleHul BciiecTBUe asuioTponuu (50%)

V3MeHEeHUs 3JIEKTPOHHOT'O CTPOeHUSsI

CTIOCOOHOCTH CIJIaBOB M3MeHSITh 00beM TPH HarpeBe U OXJIaXKAeHUH
+H3MeHeHUs] PAaCTBOPUMOCTH O/IHOT0 KOMITOHeHTa B ipyrom (50%)
V3MeHeHUs] BHyTPeHHel SHepruu CrijlaBa Mpy HarpeBe U OXJaXXAeHUn
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3amuTa NnpakTHYeCcKnx pador

[TpakTuueckas pabota Nel2 «Marepuasibl BICOKOW M HU3KOM MPOBOJUMOCTH.

KoHTakTHBIE MaTepuasbl»
KoHmposbHble 8onpochi:

1. Bbl IPOEKTHPOBIIUK, BaM Ha/lo CTIPOEKTHUPOBATh 3/IeKTPOMOOU/TL, KaKrie
MaTepuarbl /i KaKUX yacTeld aBTOMOOWU/Is Bbl OyZieTe HMCI0/1b30BaTh?

2. PacckakuTe 0 CBOMCTBax YWCTOM MeJiH, O JJOCTOMHCTBaX Y HeJOCTaTKax ee
TIPUMEHeHUs B KaueCTBe TOKOIIPOBOZSALLero MaTepuaria.

3. I'me B 2/IeKTpOTeXHUKE IPUMEHSIFOTCS CIJIaBbl MeU?

4. PaccKa)kxuTe 0 CBOMCTBAaX YMCTOrO aJFOMUHUS, O JOCTOMHCTBAX U HeJOCTaTKax
ero Npr¥MeHeHUs B KaueCTBe TOKOIPOBOJSALLIEr0 MaTepuyasa.

5. UTo Takoe CrijiaB MeTa/l/IoB, KAKOBbI OCHOBHBIE YCJIOBUS €ro IMoyuyeHus?

6. B uem 0c0OeHHOCTB TI0/TyueHUsI CTJIaBOB METO/[OM MOPOIIKOBON MeTa/lTypruu?

7. HapucyuTe NOJMKPUCTA/I/TIAYECKYIO0 CTPYKTYPY CIljlaBa.

8. Ha3zoBuTe HECKOJIBKO NPUMEHEeHUH CIJIaBOB C BBICOKUM Yye/IbHbIM

COTPOTUBJ/IEHUEM B HAPOJHOM XO3SIMCTBE.

9. Ha3zoBuTe OCHOBHbIE MaTepUaJibl, IPUMEHsIeMbIe /1151 U3TOTOBJIEHUS
57IeKTPUYECKUX KOHTAKTOB B MAarHUTHBIX MyCKaTe/sIX Y BbIK/ItoUaTensix. Kakumu
CBOMCTBaMU JI0JDKHBI 00/1a/laTh KOHTAKTHbIE MaTepHasbl?

Tabmna 6 — Kpurepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[HH

Koj 1 HauMeHOBaHMe UHIMKAaTOpa AOCTHKEeHUS
KOMIIeTeHI[U1
(4acTv KOMIeTeHL1H)

Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTU KOMITeTEeHLMH)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakCcUMasbHOro basnia

NO-1yx1 AHanusupyert 3ajaudy, BblJesss ee
6a30Bble COCTaB/ISIOLL{He, OCYILeCTBIISeT
JIeKOMITIO3ULYIO 3a/1au
NO-2yx1 HaxoouT v KpUTHUYeCKU aHa/Iu3upyeT
vHopMaLrio, He0OX0JUMYIO /ISl pelleHust
M0CTaBJ/IEHHOM 3a/lauM.

N-3yk-1 PaccmaTpuBaeT BO3MOXXHBIE BapUAHThI
pelleHus 3a/1auy, OL[eHUBas UX JOCTOUHCTBA U
HeJl0CTaTKu
N-4yk1 I'paMOTHO, JIOTUUHO, apr'yMeHTUPOBaHHO
dbopMHUpyeT cOOCTBEHHBIE CY)K/I€HUS U OL[€HKU.
Otnnuaet QakTebl OT MHEHUW, UHTepIIpeTaLyi,
OLIeHOK U T./I. B PaCCyX/IeHUAX APYrUX y4aCTHUKOB
JlesATeIbHOCTH
N[-5yk-1 OnpegensieT ¥ OLleHUBAET MOC/IeICTBUS
BO3MOXXHBIX pellleHNH 3a/jauu
N O-1onk-1 Ycrionb3yeT OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX AUCLUIIIUH [I/I pelleHUs
CTaHJapTHBIX 3a/la4 B COOTBETCTBUMU C
HarpaB/IeHHOCThI0 NPO(eCcCUOHAaTbHON
JlesATeIbHOCTH
N-1omk-5 YuacTByeT B SKCIlepUMeHTaIbHbIX
WCC/IeJOBaHUSIX 37IEKTPOOOOPY/I0BaHUS U CPE/ICTB
aBTOMaTH3aLUU

CryzeHT 3HaeT MaTepuas 110 TeMe, T10
CyLL|eCTBY OTBeYaeT Ha M0CTaB/eHHbIe
BOIIPOCHI, 3HaeT MaTepHasbl BBICOKOM U HU3KOK
MIPOBO/IUMOCTH, KOHTaKTHbIe MaTepuaJibl,
aHa/M3UPYeT 3aJauy, Bbifiesisis ee Oa30Bbie
COCTaBJISIFOLME, OCYLLeCTBIISIET JeKOMIO3ULIUIO
3a/jauy, HaXOJUT U KPUTHUUECKH aHa/TU3UpyeT
VMH(OPMaLMIO [/1s1 pelleHNs T0CTaBJIeHHON
3alaun, CrIocoOeH pacCMaTpUBATh BO3MOJKHbIE
BapUaHThI PellleHUs 3aJjauu, OLleHUBast UX
JIOCTOMHCTBA U HeJJ0CTaTKH, (hopMUpyeT
CcOOCTBeHHbIe CY)K/eHHUsI U OLIeHKH, MOJKeT
OT/IMYaTh (PaKThI OT MHEHUM, OTIpe/iesisATh U
OLIeHMBATb I10CJIe/ICTBUSI BO3MOXKHBIX pelleHni
3aJjaum, pelliaTh TUTIOBbIE 3a/laun
npoeCcCUOHAILHOU [1eiTeIbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB MaTeMaTUUeCcKuX,
eCTeCTBeHHOHAYYHbIX U
o61ernpodeccioHaMbHBIX JUCLIATIIUH C
nprMeHeHreM WHGOPMaLMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTHH, a TaKXe
crioco0eH yuacTBOBATh B TIPOBe/IeHUU
5KCIeprMeHTalbHbIX UCC/Ie0BaHNUN
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2 OOEHUBAHMUME ITMCBbMEHHBIX PABOT CTY/JIEHTOB,
PEI'VJIAMEHTUPYEMBIX YYEBHbBIM IVIAHOM

[TucbmMeHHbIe pabOTHI CTYZEHTOB MO AUCLUIUIMHE «MaTepuasnoBejieHre» yueOHbIM
IIJIAHOM He TpeJlyCMOTPEHBI.

3 OITPEJJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMe)XyTOYHOU aTTeCcTalyy 0 AUCLIUIUIMHE 3ayenn.

OLEHOYHBIE MATEPUAJIbI U CPEACTBA IJIAA IIPOBEPKU
CO®OPMMNPOBAHHOCTY KOMITETEHIIN

YK-1. CnocobeH oOCyIIeCTB/IATh TOUCK, KPUTHYECKHHM aHa/M3 U CHHTe3
uH¢opMaIuu, NPUMEHATh CUCTEeMHBIN MOAXO0A /i/Isl pellleHUs MOCTaB/1eHHbIX 3ajay.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eapuUaHm omeema

IIpu npoeKTHPOBAHUM H3/ie/THil He00X0JUMO YUUTHIBATH OCHOBHbIE CBOMCTBA
MaTepuasioB:

+I1pOYHOCTB, )K€CTKOCTb, YCTOMUUBOCTD, TEI/IOEMKOCTb.

IIBeT, TeKCTypa, 3amnax.

dopwma, pa3Mmep, Macca.

Meto/; TepMUUeCcKOil 00paboTKH, MPHU KOTOPOM MaTepuaJsl HarpeBaeTcs /0
onpejie/IeHHOW TeMIiepaTypbl U BbI/IeP)KHBAeTCA MPHU Hell B TeueHHe
omnpe/ie/IeHHOT'0 BpeMeHH, a 3aTeM OXJIa)KJAAeTcs /0 KOMHAaTHOM TeMIeparyphbl,
Ha3bIBaeTCA:

Omxur

+3aKaka

[Tarika

3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymblil omeem Ha 0nNpoc

YTo Takoe NPOYHOCTH MaTepHa/ia ¥ KaK OHa orpe/je/sercsa?

IIpagunbHblil omeem. [IpoyHOCTH MaTepuasa orpejiensieTcsi Kak CriocoOHOCTh MaTeprara
BbI/IeP>KUBATh Harpy3ku 6e3 paspyiieHus uim gedopmauyid. OHa U3MepsieTcs B
eZIMHNMLIaX CUJIbl, TAKWX KaK KI WM H, ¥ 3aBUCHT OT CTPYKTYpbI MaTepurasa, ero cocraBa
Y pasMepa 3epeH.

KakoBbI 0CHOBHBIE THIIbI MaTepHaI0OB U UX NNPUMEHeHHe B Pa3/IMYHbIX 0TPaC/IAX
NPOMBILIJIEHHOCTH?
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IIpasunbHblili omeéem. OCHOBHBIE THUITbI MaTePHAJ/IOB BK/IFOUAIOT METaJl/Tb, TJIAaCTMACCH,
KepaMHKY, KOMITO3UThI U Ipyrye MaTepuabl. KaXXabli TUIT MaTepraia UMeeT CBOU
TIPEeUMYIIeCTBa U HeJJOCTAaTKH B 3aBUCUMOCTH OT 00/1aCTH NMpUMeHeHusl. MeTaslbl
WCTIO/b3YIOTCS B POU3BOZCTBE aBTOMOOU/IEH, CaMOJIeTOB U PYTHUX TPAHCIIOPTHBIX
CPeACTB, a IJIaCTMAaCChl - B TIPOM3BO/ICTBe OBITOBOM TEXHUKH U 3JIeKTPOHUKH. Kepamuka
WCTIO/Tb3YEeTCs B POM3BO/ICTBE KEPAMUKHU, a KOMITO3UTHI - B ABUALIMOHHOM U
KOCMUYECKOUW TIPOMBIIILJIEHHOCTH.

Kak npoucxouT nponecc TepMHUYECKOH 00paloTKH MeTa/l/IOB U KaKHe
npeuMyIilecTBa OH faer?

IIpasunbHbiti omeem. Tepmuueckass 00paboTKa — 3TO TpoIlecC HarpeBaHus U
OXJIQXK/[€HUS] MeTaJl/ia JijIsi U3MEHEHHUsI er0 CTPYKTYPhI U CBOMCTB. OHA MOXKeT TIOBBICUTD
TIPOYHOCTh, U3HOCOCTOUKOCTh Y KOPPO3MOHHYIO CTOHKOCTD, a TAKXKe YIyUIIUTh
00pabaThiBaeMOCTb M CPOK CJ/Ty>KObI MaTepuasia. TepMuueckyro 06paboTKy MOXKHO
TIPOBO/IUTD PA3/TMUHBIMUA METO/[JaMH, TAKUMH KaK OT)KHUT, 3aKaJiKa, OTIYCK U TakKa.
Kax/1p1ii METOZ, UMeeT CBOM 0COOEHHOCTH U MPUMEHSIETCS B 3aBUCUMOCTH OT
TpeGOBaHUI K U3IeJTHIO.

Kakue MeTO/bI HCC/Ie/I0OBAaHUSI MAaTEPHA/IOB CYIeCTBYHT M KaK OHHM MCIO/Ib3YHOTCHA
AJIA QHA/IM3a CBOVICTB MaTEPHAIOB?

IIpasunbHbliii omeem. CylliecTByeT HECKOTBKO METO/IOB UCC/IeZIOBaHUS MaTepHasioB,
KOTOPBbIe UCTIOJB3YIOTCS AJ1s1 aHa/IM3a uX CBOMCTB. OZWH 13 Hauboiiee
PacrpoCTpaHeHHBIX METO/IOB — 3TO MeXaHW4eCKuii TecT. OH TI03BOJISIET OMpe/le/TTh
MIPOYHOCTH, YIIPYTOCTb U IPYyTHe MeXaHWYeCcKre CBOMCTBa MaTepuasa. [Ipyroi Mmetog —
3TO XUMHUUeCKui aHam3. OH UCIIOJb3yeTCs [Jis OTpe/ie/ieHHsl COCTaBa MaTeprasa U ero
CBOMCTB. Takxke CyI[eCTBYeT MeTO/| TEDMUUECKOTO aHa/IN3a, KOTOPKIM MO3BOJISIET
M3yuaTh U3MEHEHUs CBOMCTB MaTepurasia Npyu U3MeHeHUr TeMriepatypbl. HakoHerj,
CYIIIeCTBYeT METO/] 3IeKTPOXUMUUECKOT0 aHa/Ii3a, KOTOPBINA UCITO/Ib3YeTCs IS
W3yueHHsl 37IeKTPUUECKHUX CBOMCTB MaTepHaJia.

Kakoi MeTo/] aHa/Iu3a MO3BOJISIET OMpe/e/INTh COCTaB MaTepuasia?

IIpasunbHbili omgem. XMMHUUeCKHI aHaIM3 — 3TO METO/, UCC/Ie/I0BaHusI, KOTOPbIi
TI03BOJISIET OTIPe/Ie/IUTh XUMUUEeCKU COCTaB MaTtepuana. [t 3Toro UCrosb3yeTcst
crielipasibHOe 060py/10BaHKe, TaKOe KaK CTIEKTPOMETP WIn Macc-criekTpomeTp. C
TIOMOII[bI0 ITUX NMPUOOPOB MOXKHO OTPEeZIe/TUTh CO/lepP>KaHue Pa3IMYHbBIX JIEMEHTOB B
MaTepHaJie, a TaKXXe UX COOTHOIIIeHHUEe JIPYT C APYroM. XUMHUYeCKUIA aHa/Tn3
WICTIOJTb3YETCS B Pa3/IMUHbIX 00/1aCTSIX HaYKH M TEXHUKH, HallpUMep, B MeTa/ITyPruu,
XUMHH, MEeJUITUHE U JPYTHX.

Kako# TN MaTepuasia UCIO/Ib3yeTCs /Jjisi H3rOTOB/IeHUsI KOPIYCOB KOMIbIOTEPOB?
IIpagunbHbliili omeem. [17isi ©3roTOBJIEHNUSI KOPITYCOB KOMITBIOTEPOB UCTIOTB3YHOTCS
pa3/iMuHbIe MaTepHasibl, TAKWe KaK CTajlb, aIFOMUHUH, TJIACTUK U CTeK/10. OHU UMEIOT
CBOU TIPEUMYIIIECTBA ¥ HeJJOCTAaTKH, HO a/TFOMUHUH SIBJISIETCSI CAMBIM TTOMYJ/ISIPHBIM
MaTepHaJIOM.

OIIK-1. CpnocofeH pemiaTh THUNOBbIe 3afaud  NpodeccrHoHaNbHOM
AeATe/IbHOCTH HAa OCHOBe 3HAHHI OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX H
eCTeCTBEeHHbIX HayK C MpUMeHeHHeM HH(OPMAaLMOHHO-KOMMYHHKAI[HOHHBIX
TeXHOJIOTHH.
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3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eapUAHmM omeema

3akoH I'yKa /y1a ynpyroro Tejia onucbiBaet ¢opmysia:

F = ma

+F = kx

P=F/A

I''V=Fm

BTopoii 3akoH Hbl0TOHA /151 CW/IBI M YCKOPeHHUs Tesia onuchiBaeT ¢opmysia:
+F=ma

a=F/m

F=ma/2

a=Fv/m

3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymblil omeem Ha 60npoc

YTo 03HauaeT TepMUH “MaTepuan’?

[IpasuabHbiii omeem. MaTepuan — 3TO Bell|eCTBO, KOTOPOe UCTIO/Ib3yeTCs [I/Is1 CO3/laHust
TpeiMeTOB ¥ KOHCTPYKLUH.

Kakue BH/BI MaTepHaio0B CyI|eCTBYHOT?

IIpasuabHbiii omeem. CyllleCTByeT MHO>XKeCTBO BHIOB MaTepUasioB, BK/IOUas MeTaJllbl,
IJ1IaCTMAaCChl, KOMIIO3UThI, KepaMUKy U Apyrue. Kaxxabli BUJ MaTeprasna UMeeT CBOU
yYHUKaJIbHbIe CBOMCTBA U MPUMeHeHe B 3aBUCMMOCTH OT KOHKPeTHOM 00/1acTy.

Kakwue cBoiiCTBa MaTepHa/ioB Haubo,/iee BaXKHbI /|/Isl HH)K€HEPOB-KOHCTPYKTOPOB?
IIpasuabHblii omeem. [l H>XeHepPOB-KOHCTPYKTOPOB Haubosiee Ba)KHbIMUA CBOMCTBAMU
MaTepHrasioB SIBJISIOTCS IPOYHOCTh, KeCTKOCTb, YCTOMYMBOCTb K KOPPO3UH,
TeIJIONPOBOJHOCTD, 3/IEKTPOIIPOBOAHOCTE U JPyrHe.

Kakue MeTo/bl HCC/Iel0BaHHs CBOMCTB MaTepUasioB UCHO/b3YHOTCS B
MaTepHaj/ioBejeHHuH?

IIpasunbHbili omeem. B MaTepuanioBeZieHUH UCTIO/IB3YIOTCS Pa3/IMUHbIe METO/IbI
VICCJIeJOBaHNs], TaKMe KaK MexaHu4yeCKre UCIIbITaHUsl, XMMAYeCKUM aHaju3,
MHKDPOCKOIMMYECKOe UCCIe/JOBaHre, PeHTTeHOrpadusi, CIEKTPOCKOMHUS U pyrue. ITH
MeTO/Ibl TIO3BOJISIOT 0/ YUTh UH(OPMALIMIO O CBOMCTBAX MaTepuasa U Onpeie/uTh ero
TIPUTOJHOCTD /11 UCII0/Ib30BaHUsl B KOHKPETHBIX YC/IOBUSIX.

Kakwue 3aiauy pelialoTcs C NOMOIIbI0 MaTepUuasioBe/eHNs B COBPeMeHHOU
NPOMBILI/IEHHOCTH?

ITpasunbHbili omgem. MaTtepranoBe/ieHUe pelllaeT MHOYKeCTBO 3a/jay, CBSI3aHHBIX C
CO3/JjaHHeM HOBBIX MaTepyasioB C Y/IyullleHHbIMA CBOMCTBaMH, ONTHUMU3aLIuen
CyLLIeCTBYIOLMX MaTeprasoB J/is1 KOHKPETHBIX YCI0BUM SKCIUIyaTally, a TakKKe C
pa3paboTKOl HOBBIX MeTO/I0B 00pab0OTKM MaTepHasioB sl YIyUIlleHUs] UX CBOUCTB.
Kakue TUNbl MaTepuaaioB NPUMEHSIOTCA B Pa3/IMUHBIX 0TPAaC/IfAX
NPOMBIIIJIEHHOCTH U IIo4YeMy?

39



IIpasuabHblii omeem. Pa3nuuHble 0TPAC/IU MPOMBIIIIEHHOCTH UCTIO/B3YIOT Pa3/inyHble
BH/Ibl MaTepHasoB B 3aBUCUMOCTH OT CBOUX TMoTpebHOCTeil. Hampumep, B
aBTOMOOU/TEHOU MPOMBIILIEHHOCTH MUCTIOB3YHOTCS MeTasl/Ibl /1Jis1 CO3/iaHUsI KY30BOB U
JBUTaTesiel, a B 3JIeKTPOHUKE - TIJIACTMACCHI JI/IsT U3TOTOB/IEHUST KOPITyCOB U Kaberei.
Kakue coBpeMeHHbIe TeXHO/I0TUH UCII0/IB3YHOTCA B MaTepUa/0BeieHNHU I
yJIyullleHHs1 CBOVMCTB MaTepuasioB?

IIpasunbHbiti omeem. CoBpeMeHHbIe TeXHOJIOTUU, TaKhe KaK HaHOTeXHOJIOTHH,
OMOTeXHOJIOTUY ¥ UH(POPMALIMOHHbIe TeXHOJIOTMH, UCIT0/Ib3YIOTCSI B MaTeprasioBe/[eHu1
JJIs1 CO3/JaHUsT HOBBIX MaTepyasioB C YHUKabHBIMU CBOMCTBAMU U /1Jisi pa3paboTKu
HOBBIX METO/IOB UCC/IeJOBaHUSI MaTeprasoB.

OIIK-5. CpnocobeH yuyacTBOBaTh B IMPOBEJJeHHH SKCIIEPUMEHTA/IbHbBIX
HCC/Ie0BaHuM B MpodeccroHa/IbHOM /leiTe/IbHOCTH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHmM omeema

/1A onpe/iesieHHsi MPOYHOCTH MaTepHasia UCIO/Ib3yHTCH MeTO/bI:
+H/cnbiTaHks Ha IPOYHOCTH

XVWMHUYeCKHUW aHalIu3

MuKpocKonuyeckoe ucciejoBaHue

PenTrenorpagus

Kakue MeT0/bI HCII0/IB3YHOTCA /I OIIpe/ie/IeHUs 3/IeKTPONPOBOAHOCTH
Marepuasa?

+OeKTpuyeckKue u3sMepeHus

MuKpockonuyeckoe uccieoBaHue

XVWMHUYeCKHUW aHalIu3

Metop npob u ormbok

3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymblii omeem Ha 0nNpoc

Kakue THUIbI JKCIepUMeHTa/IbHbIX HCC/Ie/JOBAaHUA MPOBOASATCS B
MaTepUa/I0BeJeHUH M KaKye MeTO/Abl UCI0/Ib3YITCA /sl UX [IPOBeJeHus?
IMpasunbHbili omgem. B  MarepuanoBeleHUM TIPOBOASATCS — SKCIIePUMeHTa/IbHbIe
WCC/IeIOBaHMS  pa3/IMYHbIX ~ CBOMCTB ~ MaTepyasioB, TaKMX KaK  MPOYHOCT,
5/7IEKTPOIPOBOJHOCTh, TEPMOCTOMKOCTb U APYrue, a /i UX MPOBeAEeHUs UCIIOIb3YHTCS
pa3/iMuHble METOAbl, TaKhe KaK MeXaHUUeCKUe WCIIbITaHusl, 3JeKTPOXHMHUYEeCKUe
V3MepeHus], TepMOJIUHAMUUeCKUe PAaCyeThl U Jp.

Kakue HMHCTPyYMEHTBI MCHO/Ib3YHTCA B 3KCIEPUMEHTA/IbHBIX HCC/IeA0BaHMUAX
MaTepUa/IOB U KaK OHM B/IUAKT HA pe3y/ibTaTbI?

IIpasunbHbili omeem. [171s1 TIpOBe/leHUsT IKCIIePUMeHTa/IbHBIX UCCTIeIOBaHUA MaTepUaioB
WCIMOJIb3YIOTCSI pa3/inyHble WHCTPYMEHThbI, TaKWe KaK MHUKPOCKOIIbl, PEHTIeHOBCKHUE
ammaparbl, 37eKTPOHHbIE MMWKDPOCKOIIBI U [Ip., KOTOpble TI03BOJISIOT IMOayuaTb Oonee
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TOUHBIE [JaHHbIe O CBOWCTBax MaTepuanoB. O/HAaKoO, BLIOOD MHCTPYMEHTOB 3aBUCHT OT
KOHKPETHBIX 3a/1au MCC/IeZIOBAaHUS U MOKET B/IUSATH Ha Pe3y/IbTaThl SKCIIepUMEHTa.
Kakue mnpo0/ieMbl MOryT BO3HHUKHYTh TPH TPOBEJAEHHHM 3KCIIEPHUMEHTA/TbHbBIX
HCC/IeJOBAaHMI MaTepPHA/IOB H KaK MX MO)KHO PelIUTh?

IMpasunbHbili omeem. Ilpu TIpoBe/leHUH  IKCIIEPUMEHTANbHBIX  WCC/IeZ0OBaHUMN
MaTepHaaoB MOT'YT BO3HUKAThb Pa3/IMUHbIe MMPOOIeMbI, TAKHE KaK OIMMOKKU B U3MEPEHUSIX,
He/I0CTaTOYHasi TOYHOCTb TPUOOPOB, W3MeHeHHWe CBOWCTB MaTepuasioB B TIpoljecce
9KCTIepUMeHTa | Jp. JIJis pelieHust 3THUX 1Mpob/ieM HeoOXO0AMMO TTPOBONTD TIATE/bHYIO
TIOJITOTOBKY K SKCIIEPUMEHTY, HWCII0/Ib30BaTh KauyeCTBeHHbIe TMPHOOpPbI W ITPOBOAMTH
KOHTPOJIb KaueCTBa Pe3y/IbTaToB.

Kakue MeToAbl aHa/IW3a JKCHEPUMEHTA/IbHBIX [AAaHHBIX HCIOIB3YIOTCA B
MaTepHa/I0BeleHUHM M KaK OHU IMOMOTal0T B HHTEePIIPeTalii Pe3y/IbTaToB?
[IpasunbHblll omeem. B MaTepuanoBeieHUH UCTIONB3YIOTCS pa3/IMuHble METO/bI aHa/K3a
9KCTIepPUMEHTA/IbHBIX [JaHHBIX, TaKWe KaK CTAaTUCTUUECKWN aHalu3, perpecCHOHHBIN
aHa/Ii3, aHa/IM3 BPEMEHHBIX PsiioB U p. OHM MOMOTalT B MHTEPIPeTal[dy M0/TyYeHHbIX
pe3y/IbTaTOB M BbISB/IEHUH 3aKOHOMEPHOCTEH B MOBEIEHUH MaTepPHUasIoB MPY Pa3/TMUHbIX
YCJIOBUSIX.

Kak cBsizaHbI MeX/ly c000#i MaTepua/ioBeJeHre U HH)KeHepHasi rpaduka?
[IpasunbHbili omeem. ViHxxeHepHasi rpadvKa U MaTepUaioBe/ieHHe TeCHO CBsI3aHbI JIPYT C
IPYyroM, TaK Kak 00e AMCLMIUIMHBI W3Y4YaroT CBOMCTBA MaTepHasioB U CIOCOOBI UX
obpaborku. VHxeHepHass rpaduka 3aHUMaeTCs TIPOEKTUPOBAHWMEM W3JeNUN W3
MaTepHasioB, a MaTepHa/iOBe/leHNe U3ydyaeT CBOMCTBA MaTePHA/IOB M UX B3aUMO/IeHCTBYE
C OKpY>Karollen CpeJiou.

B yeM 3aK/TI0UAeTCA CYTh TEPMUYECKOH 00pabOTKH MaTepHa/ioB?

IIpasunbHbili omeem. Tepmuueckasi 00paboTKa MaTepHa/ioB 3aK/IH0YaeTCsl B HarpeBaHUHU
MaTepuana [0 ONpeJeJeHHOM TeMIlepaTyphl, BbIZIEp)KKE IIPH 3TOW Temreparype Hu
OXJIOK/JEHUM [0 KOMHATHOM TemrepaTypbl. OTOT TMIPOLECC TI03BOJISIET W3MEHUTh
CBOWMCTBA MaTepHa/lia, TakKWe KaK TIPOUYHOCTb, TBEPAOCTb, YIPYyroCcTh W JpYTHE.
TepMuueckasi 00paboTKa MOKET TIPOBOAUTLCSA [I/Isl YIYUIIIEHHUsT MeXaHHUeCKUX CBOWMCTB
MaTepuara, TTOBBIIIeHUsT KOPPO3UOHHON CTOMKOCTH, Y/IyUIlIeHUsT KaueCTBa MOBEPXHOCTU
Y IPYTUX LeJIen.

OxkoHuaTe/nbHbIe  pe3ynbTaThl  00yueHus  (hOpMHUPOBaHMS  KOMIIETEHI[HA)
OTIpe/iesIsitOTCSl TIOCPe/ICTBOM TiepeBoZia OasioB, HabpaHHBIX CTY/IeHTOM B Ipoliecce
OCBOEHUs IUCLIUTIMHBI, B OI[eHKH: 6a30BbIi ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUH
CUMTaeTCsl JOCTUTHYTHIM, €C/Id pe3ysbTaT 00yueHHsi COOTBETCTBYET OLIeHKe «3auTeHO»
(50-100 perTUHrOBBLIX OasIoOB).
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4 TIOPSIZIOK IIPOBEJJEHUA ITIOBTOPHOM
ITPOMEXYTOUYHOM ATTECTAIIUA

dopma NpOMeXyTOYHOU aTTeCTalyu 110 AUCLIUIIMHEe 3ayYeT.

@OHJ, OLIEHOYHBIX CpeACTB [Jid TIPOBEJEeHUsT TTOBTOPHOU

TIPOME)KY TOUHOH

aTTecTalui (OpMHUPYeTCsl U3 4YMC/Ia OLeHOYHBIX CpPe/ACTB [0 TemaM, KOTOpbie He

OCBOEHbI CTY[IeHTOM.
IIpumeuaHue:

'HOHO]IHI/ITQHBHBIE KOHTPOJIbHBIE

HUCIIBITaHUA

MPOBOJATCSL  [Jid  CTY/JEHTOB,

Habpapmmx MeHee 50 ©Oa/mwtoB (B cooTBeTcTBUM C «[lo/okeHHEM O MOJY/IBHO-

PEUTUHTOBOM CUCTEMEY).

Tab6suna 7 — Kpurepuu orjeHKH c(hOpMHUPOBAHHOCTU KOMIT@TEHIUIM

Koj 1 HauMeHOBaHMe UHIMKAaTOpa AOCTHKEeHUS
KOMIIeTeHI U1
(4acTv KOMIeTeHL1H)

Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTU KOMITeTEeHLM)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakCUMaJ/ILHOTO Dasuia

N-1yk-1 AHamM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
COCTaBJIAIOLHe, OCYLLeCTB/ISeT JeKOMIIO3ULIUI0
3ala4u
NO-2yx1 HaxoguT v KpUTHUYeCKU aHa/Iu3upyeT
vHopMaL1io, He0OX0JUMYIO /ISl pelleHust
M0CTaBJ/IEHHOM 3a/lauM.

N-3yk-1 PaccmaTpuBaeT BO3MOXHbIE BapPUAHTHI
pelleHns 3a/1auy, OL[eHUBas UX JOCTOUHCTBA U
HeJl0CTaTKu
N-4yk1 I'paMOTHO, JIOTUUHO, apryMeHTUPOBaHHO
dbopMupyeT cOOCTBEHHBIE CY>K/IEHUS U OL[eHKH.
Otnnuaet GakTbl OT MHEHUW, UHTepIIpeTaLiyi,
OLIeHOK U T./I. B PaCCy>X/eHUAX APYrUX y4aCTHUKOB
JlesATeIbHOCTH
N[-5yk-1 OmnpegensieT ¥ OLleHUBAET MOCJ/IeICTBUS
BO3MOXXHBIX pellleHHUH 3a/jauu
NO-1onk-1 Ycrionb3yeT OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAYUHbIX JUCLIUIIIVH [1JI pellleHus
CTaHJapTHBIX 3a/la4 B COOTBETCTBUMU C
HarpaB/IeHHOCTbIO NPO(eCCUOHATBHOM JeSITe/IbHOCTH
NO-1lonks YuacTByeT B 3KCIIepUMeHTa/IbHbIX
WCCIIeIoBaHUSIX 3/1IeEKTPOOOOPYZOBaHUS U CPeJICTB
aBTOMaTH3aLUU

CrygeHT Ha 6a30BOM ypOBHe TIOHUMaeT
CYLLIHOCTb BOIIPOCOB U H3/1araeT OTBEThI Ha
BOTIPOCHI 110 TeMaM JIUCLIUTITUHBI,
aHa/IM3UPYeT 3aJauy, Bbifiesisis ee Oa30Bbie
COCTaBJISIFOLME, OCYLL[eCTB/ISIET
JIeKOMITO3ULIMIO 3a/laud, HAXOJUT U
KPUTUUECKU aHaIU3UpyeT UHPOPMALIUIO /st
pelLIeHust IOCTaB/IeHHOM 3ajaur, CrIoCcoOeH
paccMaTpuBaTh BO3MOXKHbIE BADUAHThI
pelLleHUs 3a/jauM, OL|eHUBast UX JOCTOMHCTBA
Y HeZI0CTaTKH, (OpMHUpYeT COOCTBEHHbIE
CY)K/IeHUsI U OLIeHKU, MOYKeT OT/IMUaTh (PaKThI
OT MHeHUH, ompe/iesisiTh U OLIeHUBATh
TMOC/Ie/ICTBUSI BO3MOXKHBIX PellleHri 3a1aui,
pellaTh TUIOBbIE 3a/jauy NTPO(eCcCuOHaTbHOU
JlesITe/IbHOCTU Ha OCHOBE 3HAHWK OCHOBHBIX
3aKOHOB MaTeMaTH4eCKHUX,
eCTeCTBeHHOHAYYHbIX U
o61ernpodeccioHaabHBIX JUCLIATIIAH C
npruMeHeHreM WHGOPMaLMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTHH, a TaKXe
crioco0eH yuacTBOBATh B TIPOBe/leHUU
9KCIepUMeHTa/IbHbIX UCC/Ie/JOBaHUM
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