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IMacnoprt

(poHIa OLIEHOYHBIX CPEACTB

Tabmuna 1
dopmupyembIe OneHounble
Moaynp JUCHUIIITUHBI KOMIICTCHIIUHN marepuansl | KonmmuectBo
WJIN UX YaCTH Y CpEACTBA
Tema 1. VK-1. Cniocoben
Beenenmne. Pa3zsutue OCYILECTBIIATE TIOUCK, TCk 35
HayKHd O MaTtepuaiax. KPUTHYCCKHI aHAN3 1 3I1P 19
OCHOBHEIE CBEIEHUS O cunte3 uHopManuy, | Cobece0BaHHE 6
MaTepI/IaJ]aX IPUMEHATH CUCTCMHBIN
IIoAXO0d AJIs peH_IeHI/ISI

Tema 2. MOCTaBJICHHBIX 3aJ1a4 TCk 24

OIIK-1. CriocoGeH pemiath 311P 18
MarunurHbie MaTepHUaibl THIIOBEIE 3a1a4H CoGecenoBane 7

npodecCuoHaNBHOM

TeMa 3 ,Z[CSITCUJ'IBHOCTI/I Ha OCHOBC TCk 30

3HAHUHU OCHOBHBIX 3aKOHOB
Jvpnextpuueckue MATEMATHIECKIX 1 3I1P 33
MaTCpHaIbl €CTECTBEHHBIX HAYK C Cobecenopanue 15

IMPUMCHCHHUEM
Tema 4. UH(POPMAIIMOHHO- TCk 25
[TonynpoBOAHMKOBEIE KOMMYHHKAI[HOHHBIX 3I1P 9
MaTepHralibl TEXHOJIOTHiA. Cobeceosanue 9
OIIK-5. Cnocoben
qaCcTBOBATH B IIPOBCIACHUU
Tema S. g SKCHepI/IMeHTEIII)HBIX TCk 34
IIpoBOAHUKOBEIE JCCIIeIOBAHMIA B 3I1P 14
MaTepUaJIbI PO eCCHOHAIBHOI CobecenoBanue 5
JCATCIIBHOCTU




1 OHEHOYHBIE MATEPHUAJIBI, HEOBXOJANMBbIE
JJIA OHEHKU 3HAHUHU, YMEHUU U HABBIKOB JEATEJIBHOCTH
B ITPOLHECCE OCBOEHUS TUCHUIIVIMHBI

OIIK-1. Cnocoben
penaTh TUIOBBIE
3aa49u
npodeccrnoHaTEHOM
JeATeIIbHOCTH Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK C

MIPUMCHCHHEM
nHGOPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH.

OIIK-5. Cnocoben
y4acTBOBAaTh B
MIPOBEJICHUU
IKCIIEPUMEHTAITLHBIX

HUCCIIEJOBaHUI B
npodeccrnoHaTEHOM
EeITEIBHOCTH

AUCHUIUIMH OJ1d pCIICHUA CTAHAAPTHBIX 3aJad B COOTBETCTBUU C

Tabmuma 2 — ®opmupyeMbpie KOMIIETCHIIMH
OneHouHbIe
Kon v HanmenoBanue | Kox n HaMMeHOBaHME MHANKATOPA JOCTHKEHUS KOMIIETEHLIIUN
KOMITETEHIINU (4acTu KOMIETEHLIUN) MATCPHAIIBL
U CpEeACTBa
1 2 3
Tema 1. Benenue. PazButue Hayku
o Marepuanax. OCHOBHbIE CBEJCHHSI O MaTepuantax
N-1yk.1 AHanusupyeT 3aj1a4dy, BbAEIsS ee 6a30BbIe
VK-1. Criocoben COCTaBJIAIOIME, OCYLISCTBIICT ACKOMIIO3UIINIO 3aJa4u
ocymecTBIATh nouck, | M-2yik.1 Haxomur n Kputuuecku ananusupyeT HHGOpMaIuIo,
KPUTHYECKUI aHaJIN3 HEOOXOUMYIO JUIS PEIICHHS MTOCTABICHHON 3a/1auu.
Y CHUHTE3 N1-3yk.1 PaccmaTpuBaeT BO3MOXXHbBIE BApUAHTHI PEIICHHUS
uHbOpMaIHy, 3a/1a4H, OLICHUBAs UX JOCTOMHCTBA U HEOCTATKU
PUMEHSATh N1-4yx.1 I'pamoTHO, TOTUYHO, ApTYMEHTUPOBAHHO (POPMHUPYET Tecrtupo-
CHUCTEMHBII TIOIX0] | COOCTBEHHBIE CYKJIEHUS U oleHKU. OTinnyaer (pakThl OT MHEHHH, BAaHME
IS PELIECHHS UHTEPIIPETALMN, OLIEHOK U T.J. B PACCYKICHUIX APYTHUX 3amura [1P
IIOCTABJICHHBIX 3a7ad. YYaCTHUKOB A€ATEIbHOCTH CobecenoBa
HUe

N-5yk.1 Onpenenser u OlleHUBAET MOCIEICTBUS BO3MOXKHBIX
pELICHM 3a/1a4n
N /I-1onk-1 Yicnonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

HaMPaBJICHHOCTHIO MPOPECCHOHATBHON AEITETbHOCTH
N/-1omk-s Y4acTByeT B 3KCIIEPUMEHTAIBHBIX UCCIETOBAHUIX
ANEKTPOOOOPYIOBAHUS M CPEACTB aBTOMATH3AIIUU

Tema 2. MaruutHble MaTepuaibl

N-1yk.1 AHanusupyeT 3aj1ady, BbIAEIsS ee 6a30BbIe
COCTABJISIFOLIUE, OCYLIECTBIISAET AEKOMIIO3ULINIO 3aa4H
N-2yk.1 HaxoauT u KpuTHYeCcKH aHaIu3upyeT HHPOPMAIIHIO,
HEOOXOIUMYIO JUIS PEIICHHS MTOCTABICHHON 3a1auu.
N1-3yk.1 PaccmaTpuBaeT BO3MOXXHbBIE BaApUAHTHI PEIICHHUS
3a/1a4H, OLICHUBAs UX JOCTOMHCTBA U HEOCTATKU
N-4yk.1 I'paMOTHO, TOTUYHO, apTyMEHTHUPOBAHHO (hOPMUPYET
COOCTBEHHBIE CYKJEHUS U OlleHKU. OTinu4aer (pakThl OT MHEHHH,

MHTEPIIPETALMN, OLIEHOK U T.J. B PACCYKICHUIX APYTHUX
YYaCTHUKOB JEATEIbHOCTH
N-5yk-1 Onpenensier u OLlEHUBAET NOCIEACTBHS BO3MOKHBIX
pELICHH 3a/1a4n
NJ-1onk-1 Mcrionb3yeTr OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUINH JUIA PEIICHUs] CTAHAAPTHBIX 33]1a4 B COOTBETCTBUU C
HaNpaBJICHHOCTBIO TPOPECCUOHATIBHOM 1eATEIbHOCTH
N/-1omk-s Y4acTByeT B 3KCIIEPUMEHTAIBHBIX UCCIECTOBAHUIX

9JICKTpOO60py,HOBaHI/I$I " CPEACTB aBTOMATHU3AlIUN

Tecrtupo-
BaHHC
3amura 1P
CobecemoBa
HHE




1 2 | 3
Tewma 3. JIndnekTpuuecKkue MaTepraibl
N-1yk.1 Ananm3upyer 3a1aqy, BeIIemss ee 0a30BbIe
COCTABJISIFOLIUE, OCYLIECTBIISET AEKOMIIO3ULIMIO 3aa4H
N/-2yx.1 HaxonuT u KpuTHYECKH aHATU3UPYET HHHOPMAITHIO,
HEOOXOUMYIO JIJISl peIeHHsI TIOCTABICHHOM 3a/1a4u.
N/-3yx.1 PaccmarpuBaeT BO3MOXKHbBIE BAPUAHTHI PELLICHUS
3aJa4M, OLIEHUBAs UX JOCTOMHCTBA U HEJOCTATKU
N-4yk.1 ['paMOTHO, TOTUYHO, apTYMEHTHPOBAHHO (hOPMUPYET Tecrupo-
coOCTBEHHBIC CYXICHHS U OlleHKH. OTinyaeT hakThl OT MHCHUH, BaHHE
MHTEPIPETALMMI, OLIEHOK U T.J. B PACCYKACHUIX IPYTUX 3amura 1P
YYaCTHUKOB J€ATEIbHOCTH CobecenoBa
YK-1. Ciocoben NJI-5yk.1 OnpeaenseT v OLEHUBAET MOCIEICTBUS BOZMOKHBIX HHe
OCYHICCTBJIATH ITOUCK, pemeHHﬁ 3a7Ja4uu
KPUTUYECKUM aHaH3 N/-1omnk.1 Mcnonb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
M CUHTE3 JTUCIUTUTNH JIJIs1 PEIICHUS] CTAaHIAPTHBIX 3a/1a4 B COOTBETCTBUU C
nH(popmanuu, HaIPaBJIEHHOCTHIO MPOPECCHOHATHHON AEITETbHOCTH
MIPUMEHSTH N/-1omk.s Y4acTByeT B 3KCIIEPUMEHTATIBHBIX UCCIETOBAHUIX
CHCTEMHBIHN MMOIXOT INEKTPOOOOPYIOBAHUS M CPEACTB aBTOMATH3AIIUU
JUISL pELIEHUS Tema 4. [TorynpoBOAHUKOBBIE MaTepUAJIbI
MMOCTABIICHHBIX 3a7ad. N/-1yx.1 AnanusupyeT 3a7a4dy, BbLICIss €€ 0a30BbIe
COCTaBJISIOLIKE, OCYIIECTBIISIET JEKOMITIO3ULIAIO 3a/1a4H
OIIK-1. Cocoben N-2yk.1 HaxoauT u kpuTHYeCcKH aHaIu3upyeT HHPOPMAIIHIO,
pellaTh TUIIOBbIC HEOOXOIUMYIO ISl pEIICHUS TTOCTaBICHHOM 3aa9H.
3a72un N-3yk.1 PaccmaTpuBaeT BO3MOXKHbBIE BApUAHTHI PELICHUS
NpodecCHOHATBHOIT 3aJ1a4y, OILICHUBAs MX JOCTOMHCTBA U HEJOCTATKH
eATENBHOCTH Ha N1-4yk.1 I'paMOTHO, TOTUYHO, ApIyMEHTHUPOBAHHO @opMpref Tecrupo-
OCHOBE SHAHMI CcOOCTBEHHEBIE CYKICHHS M OLCHKH. Otnuyaet GaxkThl OT MHEHUH, BaHHE
OCHOBHLIX 34KOHOE WHTEPHPETAIUi, OIIEHOK U T.]I. B PACCYKJICHUSIX APYTUX 3amura 1P
YYaCTHUKOB J€ATEIbHOCTH CobecenoBa
MaTeMaTHYCCKHX 1 N/-5yx.1 Onpenenser U ONEHUBAET MOCIEACTBUS BO3ZMOXKHBIX HUE
€CTECTBEHHBIX HAYK C pelenii 3a1aun
IPUMCHCHUEM W/I-1onk.1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY YHBIX
MHQOPMALMOHHO- | nyermmumue s peLIeHns] CTAHIAPTHBIX 3aj1a4 B COOTBETCTBUH C
KOMMYHHKalIHOHHBIX HaIPaBJIICHHOCTHIO MPOPECCHOHATBHON eI TeTFHOCTH
TEXHOJIOTHH. N/-1omk-s YuacTByeT B SKCIIEPUMEHTAJIbHBIX HCCIIEIOBAHUAX
AJIEKTPOOOOPYAOBAHUS M CPEJICTB aBTOMATH3AITUN
OIIK-5. Cocoben Tewma 5. IIpoBOAHHMKOBBIE MaTEpUAIIbI
y4acTBOBATh B N-1yk.1 Ananusupyer 3aaqy, Bblaemss ee 0a30BbIe
MPOBEACHUU COCTABJISIOLIKE, OCYIIECTBIISIET IEKOMITO3UIIUIO 3a/1a4H
skcriepuMeHTaNnbHbIX | MIA-2yk.; HaxoauT u KpuTHUECKH aHATH3UPYeT HHPOPMAIHIO,
HUCCIIENOBAHNUH B HEO0OXOUMYIO JIJISl pelIeHHsI TOCTABICHHOM 3a/1a4u.
poeCcCUOHAIBHOI N-3yx.1 PaccmarpuBaeT BO3MOXKHBIE BAPUAHTHI PEIICHUS
NEATEILHOCTH 3aJ1a4y, OLICHUBAs UX JOCTOMHCTBA U HEJOCTATKH
N/I-4yk.; I'pamMoTHO, TOrUUHO, apryMeHTUpoBaHHo popmupyer | Tectupo-
coOCTBEHHBIE CYXICHHS U OlleHKH. OTinyaeT (GakThl OT MHECHUH, BaHHE
WHTEpIpPETaLil, OUEHOK U T.J. B pACCYyKACHUIX IPYTUX 3amura [1P
YYaCTHHUKOB JIEATEIHbHOCTH CobecenoBa
N-5yx.1 Onpenensier U OLEHUBAET MOCIEACTBUS BO3ZMOXKHBIX HUE
pELIeHN 3a1aun
WN-1omk.1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUINH U1 PEIICHUs] CTAaHAAPTHBIX 3a]lay B COOTBETCTBUU C
HaIpaBJIEHHOCTHIO MPOGECCHOHATBHON EATETLHOCTH
N/-1omk-s Y4acTByeT B 3KCIIEPUMEHTAIBHBIX UCCIETOBAHUIX
ANEKTPOOOOPYAOBAHUS M CPEACTB aBTOMATH3AIIUU
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OueHoYHbIEe MATEPHAJIBI M CPEICTBA ISl IPOBEPKHU
c¢opMHPOBAHHOCTH KOMIIETEHIIU I

Tema 1 «<BBenenue. PazBurue HaAyKH 0 MaTepuaJiax.
OcHOBHBIE CBeJICHUS 0 MATEPHATIAX»

Bomnpocsl 1151 codece1oBaHMs:

1.Knaccuduxkaius MaTepuasios.

2.Buapl XMUMHYECKOU CBS3H.

3.Kpucramnnueckne CTpyKTypbl TBEPABIX BELIECTB.
4.Ilpouecc KpUcCTaNIM3AIUH.

5.leexThl KpUCTAILIOB.

6.0OCHOBBI 30HHOW T€OPUU BEILIECTB.

Komnbrorepuoe tectupoBanue (TCk):

Buvibepume ooun npasunbwulli apuanm u Hadxcmume KHONKy «/laneey
HauboJ1ee npo4HOil ABJISIETCHA CBA3b:

MOJIEKYJISIpHAs

HMOHHAas

+KOBaJICHTHAs

Ban-nep-Baansca

JedeKkThl KpUCTALIOB...

HE BJIUSIOT Ha CBOMCTBA BEIICCTB

YJIy4IIal0OT MHOTHE CBOMCTBA BEILIECTB

+CyIIECTBEHHO MCKaXKalOT CBOMCTBA BEILIECTB

WMHOTJIa YIY4IlIatoT, a Yallle HE BJIMSIIOT HA CBOMCTBA BEILIECTB

3oHHas Teopus TBEPAbIX BelIECTB 00bACHACT CyLIeCTBOBAHME:
+IM3IEKTPUKOB, NIOJyIIPOBOJHUKOB U IIPOBOIHUKOB
JIUDJIEKTPUKOB W IIPOBOJIHHUKOB

ITOJIYIIPOBOJHUKOB U IIPOBOJIHUKOB

TOJIBKO ITOJIYTPOBOJIHHUKOB

Camas 00Jib1Ias1 IO pa3Mepy HEPIHH 3alpeTHAs 30HA COTVIACHO 30HHOM TeOpHH
TBEpPAOro Tejaay:

MIPOBOJHUKOB

+IH3JICKTPUKOB

MOJIYIIPOBOJHUKOB

MIPOBOJHUKOB U IIOJIyIIPOBOJHUKOB

IIpu nepexoae u3 BaJICHTHOH 30HbI B 30HY IPOBOAUMOCTH KHHETHYECKAsl JHEPIrusi
3JIEKTPOHA:



+yBEIMYNBACTCS

YMEHBIIAETCS

ocraercs 0e3 u3MeHeHH

CHayvaJla yBEJIMYMBACTCS, a 3aTEM YMCHbBIIIACTCSI
CHayvaJla yMCHBIIIACTCS, a 3aTEM YBCIIMYNBACTCS

Mo:xeT Jiu 3JIeKTPOH U3 30HbI MPOBOAMMOCTH MONACTH B 3aNpPellleHHYI0 30HY?
MOXKET

+HE MOXKET

MOXET €CJIU €My NepeaaTh He0OX0IUMYI0 YHEPTHUIO

MOJKET TOJIBKO Y METAIJIOB

MoxeT JIu 3JIeKTPOH U3 30HbI IPOBOAUMOCTH MONACTH B BAJICHTHYIO 30HY?
+MOKeT

HE MOXET

MOKET, €CITU eMY MepeaTh HE0OX0IUMYIO SHEPTHIO

MOYKET TOJIBKO Y METAJIJIOB

Kpucranimnyeckasi penierka BemecTsa MoxkeT ObITh 00pa3oBaHa:
TOJIBKO aTOMaMH

TOJIBKO MOJIEKYJIaMH1

TOJIBKO HOHAMU

+aToMaMu, MOJICKyJIaMH, HOHaAaMHU

IIpouecc kpucTanIM3aUMU BelleCTBA HAYMHAETCH NPH TeMIiepaType
nepeoxJaxaeHus1, KOTopas:

paBHa TemMIepaType IUIaBICHUS

BBILIE TEMIIEPATYPHI IJIABICHUS

+HIKE TeMIIepaTypbl MJIaBJICHUS

HE 3aBUCHUT OT TEMIIEPATYPHhI [IABICHUS

Haanvue y MeTa/JI0B XapaKTepPHbIX MeTAJIHYECKUX CBOHMCTB 00BbSICHSIETCS
3aKOHOMEPHBIM PACIOJI0KEHUEM aTOMOB B KPUCTAJUTMYECKOM peIIeTKe
+00pazoBaHueM CBOOOIHBIX AJIEKTPOHOB

O0JIbIICH BEIMUYUHON AMAMETPa aTOMOB

00JbIICH BEIMUYMHON aTOMHOU MacChl

TovyeyHbIMH JeeKTaAMU KPUCTAIMYECKON peleTKH ABJIAIOTCH:
JIUCIIOKAIUH

[IOPEI

‘+BaKaHCUH

IpaHuUlLIbl 3€peH

JIuHeHbIMHU 1e(peKTaMu KPUCTAINYECKOM PelIeTKHU ABJIATCH:
BAKAHCUHU



TPELINHBI
IpaHULbI 3€PEH
+IUCIOKAN

IlepeHoc BemecTBa, 00yCa0BIEHHBIH TEMJIOBbIM JIBHKEHHEM YACTHII, HA3bIBAETCH:
(ha30BBIM MIPEBpAIICHIEM
JINKBALIUEH

+muddysuei
KpUCTAIUIU3alUEN

MasoyriioBble rpaHullbl 3ePeH ABJAIOTCS AeeKToM:
+TI0OBEpXHOCTHBIM

00BEMHBIM

JIMHEMHBIM

TOYCYHBIM

CnocoOHOCTH cTaJIM MPUOOPETATH NMOBBIIIEHHYIO TBEPAOCTh MPH 3aKAJIKe
HA3bIBAECTCH:

+3aKaJInBa€MOCTBIO

OTILyCKHOM XPYIIKOCTBIO

MIPOKAJIMBAEMOCTHIO

TETNJIOCTOUKOCTBIO

IToBepXHOCTHOM 3aKaJIKe MOABEPraT CTAJIM:
To0bIe

BBICOKOYTJIEPOIUCTHIE

CPEAHEYTIIEPOAUCTHIE

+HU3KOYTIJIEPOJUCTEIC

HacsbleHnne moBepxXHOCTHOIO CJIOSI METAJLJIA YIJIEPOAOM HA3BIBACTCH:
yIIy4lIEHUEM

HOpMaJIu3anuen

+1iemMeHTanuen

LIHAaHUPOBAHUEM

MuHuMAJIbHBIA 00beM KPUCTAJLJIA, IPH TPAHCJIALMHA KOTOPOro BA0JIb
KOOPAMHATHBIX 0Ceil MOKHO BOCIIPOU3BECTH BCIO PEeIETKY, HA3bIBACTCS:
0J10KOM

KJIACTEPOM

+371EMEHTAPHON AYEUKOU

MOHOKPHUCTAJLJIOM

Meton n3mMepeHusi TBEPAOCTH MAaTepPHaJIa IAPUKOM, HA3BIBAETCH:
Bukxkepca
bpunnens



[lopa
+PoxkBeruia

IIpu miiacTuyeckou nedpopManum MIOTHOCTh AUCIOKAUM. ..:
YMEHBIIAETCS

HE U3MEHSETCS

CHayaJia yMEHBIIIAETCS, 3aTEM YBEJIUUUBACTCA

+yBennuuMBaeTcA

XapaKTep H3MCHCHUSA MPOYHOCTH METAJJIa IIPU HAKJICIIC U PEKPUCTAJVIN3AUU...
+HpI/I HAKJICTIC YBCIIMYMBACTCA, IIPU PCKPUCTATIIN3AIINN YMCHBIIACTCA

TP HAKJICIIC U PCKPUCTAIIN3AIUN YMCHBIIACTCA

TP HAKJICIIC U PCKPUCTAIIIN3AINN YBCININBACTCA

I[P HAKJICIIC YMCHBIIACTCA, IIPU PCKPUCTAIUIN3AIINN YBCIININBACTCS

Oo0Opa3zoBaHne HOBbBIX PABHOOCHBIX 3€PEH U3 KPUCTA/UIOB HA3bIBAETCS:
BO3BpPATOM

+pekpucraumm3zanuen

HaKJICTIOM

MOJIUTOHU3ALIUEN

IIpu yBeJMuyeHuM yriepoaa B CTAJIM:

+TBEPJOCTb YBEJIMUUBAETCA, JIACTUYHOCTh YMEHBIIAETCS
TBEPJOCTb U IJIACTUYHOCTh YMEHbIIAETCS

TBEPAOCTh YMEHBIIAETCS, IUIACTUYHOCTD YBEJINUUBAETCS
TBEPAOCTh U IJIACTUYHOCTD YBEJIUUUBAETCS

JBTEKTHKA MPeACTABJIsAET CO00I:

+cMech ABYX (a3, 00pa3yromuxcs U3 )KUJIKOro pacTBopa
CMECH KHUIAKOHN U TBEPI0i (a3l

TBEPJBI paCTBOP OIPENEIEHHOIO COCTaBa

CMECh TBEpABIX (a3

JInHuA HaYa/1a KPUCTAUIM3AUM HA JHArPaMMe COCTOSTHUSA — 3TO JTMHHA:
+IIMKBUYC

CcoJInayC

9BTECKTUYECKOI'O IIPEBpaIlICHUS

OBTCKTOMIHOI'O MPEBpAICHUS

Cnias cocraBa 40% Zn + 60% Sn kpucrajim3yercs nNpu reMmieparype:
418°C

+335°C

300°C

240°C

IIpu Temnepartype 727°C siene0ypuT npeacraBJisieT co00ii:
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cMmech (heppuTa U LIEMEHTHUTA

TBEPIbIii PACTBOP BHEAPEHUS yTIIEPOJia B Keye3e
+CcMech ayCTEHHUTA U LIEMEHTUTA

XUMHUYECKOE COEJUHEHUE XKelle3a C yIIIEpOI0oM

Haunoosaee markoi ¢a3oi yriaepoaucTbiX cTajdeld ABJISIETC:
ayCTEHUT

+hepput

LIEMEHTUT

MEepIUT

IlepechileHHBIN TBEPABIH PACTBOP YIVIEPOAA B JKeJie3e, OJyYeHHbIN PU
OXJIAJK/ICHMH AYCTEHHUTA ¢ 00/1b1IOI CKOPOCTHIO, HA3bIBACTCH:
+MapTEHCUTOM

MEPIIUTOM

LIEMEHTHUTOM

bepputom

IIpu Mey1eHHOM OXJIAJKICHHMH IBTEKTOMIHOM CTAJIM ayCTEHUT MPEeBPALIAeTCH B:
+HepInuT

TPOOCTHUT

O0altHUT

MapTCHCUT

BoJiee BbICOKOI MPOYHOCTHIO 00/1a1a€T CePbIil YYT'YH C OCHOBOIA:
dheppuTHOI

+nepauTHON

(heppUTHO-TICPIIUTHOM

Conep:xkaHue yrjepoaa B YyryHe:
ot 0,8 —2,14%

menee 2,14%

6oxee 4,3%

+6o0mee 2,14%

B uyryne mapku B460 yriiepoa Haxogurcsi B Bujae:
LEMEHTHUTA

rpadura miacTuH4aToro

XJIONbEBUIHOTO rpaduta

+1mapoBuaHOTO rpaduTa

CniaB mapku BpAS — 310

ATFOMUHUEBBIN CIUIaB, cofepkamuii 5% Oepuius
+amoMuHUeBast OpoH3a, coaepkamas 5% antoMUHUA
OBICTpOpEXYIlas CTalb

BBICOKOKQUYE€CTBEHHAs CTallb
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J{ropaJIlOMHUHBI PEBOCXOAAT YUCTHIA AJJIOMHMHHMH MO:
+IPOYHOCTH

AIEKTPOIIPOBOJAHOCTH

TEILIONPOBOAHOCTH

KOPPO3UOHHOW CTOMKOCTH

3amuTa NpakTUu4ecKux padoor

[Ipaktuueckas pabora Nel «Kpucramnmdeckoe cTpoeHHE METAIITIOBY

Konmponvuwie sonpocwi:

1. Uto Takoe MeTamn4eckas CBI3b aTOMOB?

2. Yem OTIMYarOTCs KPUCTAJUIMYECKHE Tella OT aMOP(QHBIX?

3. YUro takoe anuzorponus? Hapucyiite npumep.

4. Yro takoe nmonumoppuzm? Hapucyiite npumep

7.4Yto Takoe MAePEKTHl KPUCTAUTMYECKOW PEMIeTKH, 3a4eM WX H3y4alT B
MaTepuaIoBeIeHUN?

8. Ecnu mpu 3aTBepieBaHuU MeTalia B HEM OyAyT HaXOIUTHCS JIETKOIUIABKHE
npuMecH, Kak OyJeT mnpoucxoauTh kpuctamumzauus? Kak mpumMecu MNOBIUAIOT Ha
MEXaHWYECKUE CBOKMCTBA MOJIYYEHHON JETau.

9. [laliTe MosICHEHUE IO KPUBOW HArpeBa v OXJaXACHUS KeJesa.

10. Yto Takoe Temneparypa Kiopu?

11. Yo Takoe OLIK u I'lIK kpucrammuueckas pemieTka u rje oHa BCTpeyaeTcs?

[Tpaktuueckast pabora No2 « OCHOBBI 30HHOU TEOPHUN»

Koumponvnuvie onpocui:

l.Yem oTnMyarOTCI MEXIy COOOM SHEPreTHYecKHe YPOBHH PAaCHOJIOKEHUS
AJIEKTPOHOB B ra3e U B TBEPJOM Teiie?

2. IloscHute 4YTO Takoe BO30YXKIEHHOE cocTosgHMe aToma? Kak arom B Hero
MOMNaAaeT U Kak OH U3 Hero BbixoauT? OTkyzaa Oepercst cBetr?

3. [losicHuTe C TOYKM 3pEHHUS 30HHON TEOpPHM, MOYEMY IO MEIHBIM MPOBOAAM
AIEKTPUYECKUI TOK UJIET, a 10 PpapdopoBoil Tapenke HeT.

4. IlosgcHuTEe, YTO  TPOUCXOJUT C  CONPOTUBIECHUEM  IPOBOJHHMKOB U
[OJIyIIPOBOJHUKOB TP MOBBILIEHUN TEMIIEPATYPBI U [TOYEMY ?

5. Yto Oyzmer ¢ CONPOTUBIEHUEM MPOBOJHUKA €CIM YMEHBUIUTh €r0 TEMIEpPaTypy
1o -1000°C? Yro Takoe Temneparypa?

6. [Touemy NpOBOJHUK HArpeBaeTcsl MPU MPOXOXKIACHUU MO HEMY AJIEKTPUUYECKOTO
TOKa?

7. YTOo Takoe 3alpelleHHas 30Ha COIVIACHO 30HHOM TEOpUM M I[OYEMY OHa TakK
Ha3bIBaeTCA?

8. UTto Takoe 30Ha IPOBOJMMOCTH COIJIACHO 30HHOM TEOPUM U MOYEMY OHa TaK
Ha3bIBaeTCA?
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Tab6amnua 3 — Kputepnu oneHku c¢popMHUPOBAHHOCTH KOMIIETEHIUH

Koa v HanMeHoBaHME HHAUKATOPA JOCTHKCHHUS
KOMIIETEHIINH
(4acT KOMIIETECHIINH )

Kpurepuu oniennBanus chopMupoBaHHOCTH
KOMIIETEHIIMH (YaCTH KOMIIETEHIINH)

Ha 0a30BOM YpOBHE

COOTBETCTBYET OLIEHKE «3aUTEHO
50-100% ot MakcuManbHOro Oasuia

NJ-1yx.1 AHanu3upyeT 3a1ady, BT €€
0a30BbI€ COCTABIIAIONINE, OCYIIECTBIISET
JIEKOMITO3HIINIO 3a1a4n
N-2yk.1 HaxoauT u KpUTHYECKH aHAIU3UpyeT
nH(pOpMaIIKIO, HEOOXOIUMYIO JIIsl pEIICHUS
IIOCTaBJICHHOMU 3a1auu.

N-3yx.1 PaccMarpuBaeT BO3MOKHbBIE BapUAHTHI
pelieHus 3a/1auu, OLIEHUBAsk UX IOCTOMHCTBA U
HEIOCTaTKU
N1-4yk.1 I'paMmOTHO, TOTUYHO, ApIyMEHTUPOBAHHO
dbopMupyeT COOCTBEHHBIC CYKICHHS M OICHKH.
OTtnmuaet GaxkThl OT MHEHUH, HHTEPIPETALNH,
OLICHOK M T.J. B PACCYKIEHUSAX APYTUX YUACTHUKOB
JIEATCIHHOCTH
N-5yx.1 OnpenensieT U OLEHUBAET MOCIEACTBUS
BO3MOYKHBIX PEIICHUH 3aa4u
N-1onk.1 Mcions3yeT OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHbBIX JUCIMIUIUH JJIsl PEeIICHUs
CTAHJIAPTHBIX 3aJ1a4 B COOTBETCTBHUH C
HaIPaBJIICHHOCTHIO MPOPECCHOHATBHON
JIeATCITbHOCTH
N/-1omk-s Y4acTByeT B SKCIIEPUMEHTAIbHBIX
HCCIIEIOBAHUX AJIEKTPOOOOPYIOBAHUS U CPEICTB
aBTOMAaTH3aluu

CryneHT 3HaeT MaTepual 1o TeMe, 110
CYILIECTBY OTBEYAET Ha MOCTaBJICHHbIE
BOIIPOCHI, 3HAET KPUCTAIUIMUECKOE CTPOCHUE
METaJJIOB U OCHOBBI 30HHOU TEOPHH,
aHAJM3UPYeT 3aj1auy, BBIIENAA ee 0a30BbIe
COCTABJIAIOLIHUE, OCYILIECTBIIAET JEKOMIIO3HLIAIO
3a/1a4M, HaXOJUT U KPUTHUECKH aHATU3UPYET
MH(POPMALIMIO JJIS PEIICHUS TOCTABICHHOM
3ajjauu, CIIOCOOEH paccCMaTPUBATh BO3MOXKHbBIE
BapHaHThI PEUICHUS 33/1a4H, OLIEHUBAs UX
JIOCTOWHCTBA U HEJIOCTAaTKH, (hopMupyet
COOCTBEHHBIE CYX/IEHUS U OLIEHKU, MOXKET
OTANYaTh (PaKThl OT MHEHHIA, ONIPECIIATh U
OLICHUBATH MTOCJIECTBUS BO3MOKHBIX PEILICHUN
3aJla4yM, pelaTh TUIOBbIE 3a0aUn
poeCCUOHATILHOMN 1eATEIbHOCTH Ha OCHOBE
3HAaHUH OCHOBHBIX 3aKOHOB MaTEeMATHYECKUX,
€CTECTBEHHOHAYUYHBIX U
o01enpopeccuoHaTbHBIX TUCIUIUIMH C
IpUMEHEHHEM MH()OPMaIIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH, a TAKXKE
CHoco0€H y4acTBOBATh B IPOBEICHUH
AKCIIEPUMEHTAIbHBIX HCCIEA0BaHUN

Tema 2: «MarHuTHbIC MATEPHAJIBD)

Bomnpocsl qi1s1 codeceoBanmsi:
1. OGmue cBeACHUSI O MarHETU3ME.

2. Knnaccudukanusi MmaTrepraaoB 0 MarHUTHBIM CBOMCTBaM.

3. [Iponiecc HamarHuYMBaHus PEPPOMATHUTHBIX MAaTEPUATIOB.

4. Marautsslil rucrepesuc. [lotepu sHEpTUM HA TUCTEPE3NC U BUXPEBBIE TOKHU.
5. MarauToMsITrKne HU3KO4aCTOTHBIE MAaTEPUAIIBL.

6. MarautoMsrkue Matepuaibl CIENHAIBHOIO HA3HAYEHHS.

7. MarHuTHbBIE MaTEPUAJIBI CTICLIUAIIBHOTO HA3HAYCHUS.

Komnbrorepuoe tectupoBanue (TCk):
Buvibepume ooun npasunvHwlii sapuanm u Haxcmume KHONKy «/aneey
HauMeHbIlee 3HaYeHHEe KOOPUUTHBHON CHJIbI MMeEET:

ANEKTPOTEXHUYECKAs CTab
+cynepMaiion
BBICOKOHUKEIIEBBIN MIEPMAIIION
KapOOHMIIBHOE KENE30
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Hauo6o0J1ee BLICOKOM MAarHUTHOM CIIOCOOHOCTHIO 00J1a/1a€T:
+xKene3o

ATIOMUHUHI

MeEJlb

BOJIb(pam

JlJist M3roTOBJICHUS BBHINPAMUTEICH UCIOJIb3YIOT:
MIPOBOJIHUKH

+I0JIyIpOBOAHUKU

TUBJIEKTPUKHU

MAarHUThI

Buvibepume nHeckonbko npasuibhbix 6apuanmos omeema

Kakue U3 HUKenepeYncJIeHHBIX BelecTB 00/121a10T MATHUTHBIMM CBOicTBaMu?
Si

+Fe, Ni (50%)

Au, Cu

Cr, Mo

+Co, Fe (50%)

Buibepume ooun npasunvnwiii sapuanm omeema

Temnepartypa, koraa ¢gpeppoMarHeTHKH TEPSAIOT MATHUTHLIE CBOIICTBA, HA3bIBAETCS
TOYKOIM:

+Kropu

I'n66ca

®dapanes

Jlopenua

MaruuTHble MAaTePHUAJIbl, KOTOPbIE JIEr'KO HAMATHUYHUBAKOTCH U JIErKO
pa3sMarHu4uBalOTCH, HA3bIBAIOTCA:

IIPOBOJHUKAMU

HEMarHUTHBIMH

+MarHuTOMITKUMH

IUDJICKTPUKAMHU

JIJist U3roTOBJICHUS CePACYHUKOB TPAaHC(HOPMATOPA UCIOJIB3YIOT CTAJIb:
YIIIEPOAUCTYIO

KOHCTPYKIIHOHHYIO

UHCTPYMEHTAIBbHYIO

+TOJICKTPOTEXHUYECKYIO

MarauTHsble MaAaTEPHAJIBI JIET'KO HAMATHUYIHUBAIOTCHA U HE pasSMarHH4uBarOTCH I10CJI€
CHATHUA BHCIIIHEIT0O MAaTrHUTHOTI' O ITOJIA, HA3BIBAKOTCH
MargaiMuTOMATKHMH

13



+MaFHI/ITOTBepI[BIMI/I
IMPOBOAHUKAMH
AUDBJICKTPHUKAMHU

MarnurtHasi HHAYKIHUSA BHYTPH B€IIECTBA 3AaBUCHUT OT:

MarHuTHOM MMPOHUIACMOCTH BCIICCTBA

HaINpPs’KEHHOCTU MArHUTHOI'O ITOJIA

+MarHuTHOMI MMPOHNIACMOCTH BCIICCTBA U HAIIPSIPKCHHOCTH MAaIrHUTHOT'O ITOJIsA
JUITIOJIBbHOI'O MOMCHTA aToOMa

MarnuTHoe 10Jie CO3/1aeTcs:
+IBKYIIUMUCSA JICKTPUUECCKUMU 3apsiiaMU
JIBWOKYIIIMMUCS aTOMaMU

HETOJIBUKHBIMU JICKTPUUECKUMU 3apsilaMu
MMOTOKOM KHUJKOCTH

MaruuTHoOe moJjie BoO3aeucTByeT ¢ cujioi Jlopenua Ha:
IIOTOK KUJKOCTH

JBHOKYIINECS ATOMBI

HETOIBUYKHBIC JJICKTPUUECKUE 3aPsiIbl

+ NOJABMKHBIE JJIEKTPUUECKUE 3aPsIbl

B MarHuTHOM moJie MOsIBJISIETCS:
cuna Kynona

+cua Jlopenua

CUJia MPUTSIKECHUS

cuiia Apxumena

B ajiekTpryeckom moJie nosiBJsIeTCs:
+cuna Kyiona

cwia JlopeHna

cujia IPUTSKEHUS

cuia Apxumena

MarbauTHsble CBOMCTBA BelIECTBA ONPEACIAAIOTCS .
HaINn4ueEM aroOMOB

HaJIMYUEM 3apsAa0B B aTOMax

HaJIM9YUCM MOJICKYJI

+HaJINYHUEM ABWIXXKYHINUXCA 3apsA0B B aTOMax

HpI/I‘II/IHa MOSAABJICHUA MAIrHUTHOI'O rUCTEpPE3UCca:

+OTCTaBaHUE MArHUTHBIX MOMEHTOB JOMEHOB OT BHEIIIHETO MAarHUTHOTO I1OJIA
HaJIMYKUC OUITIOJIBHBIX MOMCHTOB Y aTOMOB

OTCTaBaHHMEC BHCIITHCTO MAarHUTHOTI'O 110JI1 OT MarHUTHBIX MOMCHTOB JOMCHOB
IMMOABJICHUC IICPEMCHHOI'O 3JICKTPUYICCKOT'O ITOJIA
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MarHuMTHBIM TUCTEPEIUCOM HA3BIBACTCSH:

+OTCTaBaHUE MArHUTHBIX MOMEHTOB JOMEHOB OT BHEIIIHETO MAarHUTHOTO I1OJIA
HaJIMYKUC OUITIOJIBHBIX MOMCHTOB Y aTOMOB

OTCTaBaHMEC BHCIITHCTO MAIrHUTHOTI'O I10JI1 OT MarHUTHBIX MOMCHTOB JJOMCHOB
IMMOABJICHUC IICPEMCHHOI'O 3JICKTPUICCKOT'O ITOJIA

BuxpesBoii 3j1eKTpu4ecKkuii TOK o0pa3yercs:

B BO3/1yX€ BOKPYT KaTYIIKH [IPU MPOTEKAHUU 10 HEW NEPEMEHHOTO TOKA

+B (heppOMarHUTHOM CEpACYHUKE, TOMEIIEHHOM B KaTYILIKY MPU MPOTEKAHUU 10 HEM
MIEPEMEHHOTO TOKA

B IJIJACTUKOBOM CEPACYHHUKE, IOMEIICHHOM B KaTyLIKY IPU MIPOTEKaHUU MO HEH
NEPEMEHHOI0 TOKa

B BO3/yX€ BOKPYT KAaTYILIKH IIPU NPOTEKAHWUHU 110 HEW MMOCTOSHHOTO TOKa

Tok ®dyko odpa3yercs:

B BO3/[yX€ BOKPYT KaTYyIIKH IIPU IPOTEKAHUH MO HEW MEPEMEHHOI0 TOKa

+B (peppOMArHUTHOM CEPACUYHHUKE, TOMEIIEHHOM B KAaTYIIKY MPU MPOTEKAHUU IO HEH
MEPEMEHHOT0 TOKa

B IUTACTUKOBOM CEpJCYHUKE, IOMEIIICHHOM B KaTYIIIKy IPU NPOTEKAHUU MO HEH
MEPEMEHHOr0 TOKa

B BO3/[yX€ BOKPYT KaTYIIKU IIPU MIPOTEKAHUU 110 HEU MOCTOSHHOTO TOKa

I'mcrepe3uc nosiBisieTcs:

B BO3/yX€ BOKPYT KAaTYIIKH IPU NPOTEKAHUHU 10 HEW MEPEMEHHOTO TOKA

+B (peppOMArHUTHOM CEPACUYHHUKE, TOMEIIEHHOM B KaTYIIKY MPU MPOTEKAHUU O HEH
NEPEMEHHOI0 TOKa

B IUTACTUKOBOM CEpAEYHUKE, IOMEIIEHHOM B KaTYIIKy IPU NPOTEKAHUU MO HEH
MEPEMEHHOr0 TOKa

B BO3/yX€ BOKPYT KaTYILIKU IIPU IPOTEKAHUHU 110 HEW MOCTOSHHOTO TOKA

TexcTypupoBaHHAas JIEKTPOTEXHUYECKAs CTAJIb MMeeT:
+00JIbIIYI0 MATHUTHYIO TPOHUIIAEMOCTh, YEM OObIYHAS CTAJIb
MEHBIITYI0 MAarHUTHYIO TPOHUIIAEMOCTh, YeM OOBIYHAS CTaJTbh
TaKy0 K€ MarHUTHYIO IPOHUIIAEMOCTh, KaK OObIYHAS CTAJIb
OOJIBIIIYIO IPOYHOCTh, YeM OOBIYHAS CTalb

MarnuTHasi TEKCTypa NMO3BOJIsIET Y CTAJM C1eJ1aTh:

+ 0OJIBIIYI0 MArHUTHYIO IPOHUIIAEMOCTh, YeM Y OOBIYHOM CTaIH
MEHBIIYI0 MAarHUTHYIO MPOHUIIAEMOCTh, YeM Y OOBIYHOM CcTalln
OOJIBIIYIO MPOYHOCTh, YEM Y OOBIYHOM CTaN

MEHBIITYI0 TPOYHOCTh, YeM y OOBIYHOM CTAIIN

TexkcTypupoOBaHHAA 3JIEKTPOTEXHUYECKAs CTAJb 00J1a/1a€T:
MAarHUTHOW U30TPONUEH
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u30MOopHU3MOM
U30METPUEH
+MarHMuTHOM aHU30TPONHEHN

Buvibepume Heckonbko npasuibhbix 6apuanmos omeema

Kaxkoii n3 Hu:Kenepe4ucjJeHHbIX MATEPUAJIOB HEO0OXO0AMM MPH U3rOTOBJIEHUH
cepaeuyHuka tpancgopmaropa?

C HU3KOM ITPOBOAUMOCTBIO

C BBICOKOM ITPOBOJAUMOCTBIO

+C HU3KOM MPOBOJIUMOCTHIO U BHICOKOM MarHUTHOM MpoHUIIaeMOCThIO (50%)

C BBICOKOM ITPOBOJAMMOCTBIO U BBICOKOM MAarHUTHOW MPOHULIAEMOCTBIO

+C BBICOKUM QJICKTPHUYICCKUM COIMPOTUBJICHUCM U BBICOKOM MarHUTHOM IMPOHHUIACMOCTBIO
(50%)

Buibepume ooun npasunvHulii sapuanm omeema

CBoiicTBO, 3aK/1I04al01Ieecs B CIOCOOHOCTH BellleCTBA CYIIeCTBOBATH B PAa3JIMYHbIX
KPHUCTAUTHYECKUX MOIM(PUKAIUAX, HA3BIBACTCH:

n30Mepuen

AHU30TPONIUEH

+1oanpopMU3IMOM

U30MOPPU3MOM

3amuTa NpaKTHYEeCKHUX pador

[Ipaktuueckas pabora Ne3 «OOmue cBeeHUSI O MATHETU3ME)

Konumponvnuvie éonpocur:

1. UTo Takoe MarHuTHas UHIYKIUS?

2. IlosicHuTE OTJIMYKME TUAMArHETUKOB, IAPAMarHeTUKOB,

dbeppoMarHeTUKoB U (eppUMarHeTUKOB JIPYT OT JIpyTa.

3.C 4eM cBSI3aHO B3aUMOJEHCTBUE BEIIECTB C MArHUTHBIM IIOJIEM, IOSCHUTE
MPUPOIy MarHeTu3Ma.

4. TTosicHuTe 1O PUCYHKY MarHUTHYIO aHU30TPOIUIO JKeJle3a U €€ IPUUHUHBI.

5. Yro takoe marauroctpukums’? U rae e€ npumeHsroT?

[TpakTuueckas padora Ned «VccnenoBanue mpoiecca HAMarHUYUBAHUS
(dheppoMarHuTHEIX MaTepraioB. MarHUTHBIN THCTEPE3UCH

KoumponvHuie sonpocuwl:

1. [TosicauTe pas3Hble 3TAMbl MPOIECCa HAMATHUYUBAHUS C TOYKU 3PEHUS IOMEHHOM
TEOPHH.

2. [losicuuTe, Kak MPOUCXOAMUT TMPOIECC HAMArHUYMBAHUS W TEepEeMarHUYUBaHUS
(dbeppoMarHeTuka B IePEMEHHOM TIOJIE.

3. [losgcuuTe, 3aueM H3y4daTh MPOLECC MArHUTHOTO THUCTEpe3uca U TIAE€ OH
BCTpeyaeTcsl B TeXHUKE? UTO Takoe «TUCTEPE3UC» U MOYEMY ITO SIBIICHHE MOIYYUIIO
TaKOE€ Ha3BaHUe?
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4. Yto Takoe BUXPEBOM TOK M rae OH Teu€r? [louemMy OH MOMy4Yus Ha3BaHUE
«BuUxpeBoi»? Uto Takoe Toku Pyko?

5. [lpuBenute nBa crioco0a yMEHBIIIEHHS BUXPEBBIX TOKOB. [IpuBemute mpumep,
KOTJ]a ¥ 3a4€M MX CTAparOTCsl YMEHBIIINTbD, 4 KOT/1a YBEJIIUUUTh?

5. 0T dYero 3aBUCAT TMOTEPH IHEPTrUU HA MepeMarHu4MBaHue (eppoMarHeTuka
(morepu 3HEpruu Ha rucrepesuc)?

[Ipaktuueckass pabora No5 «MccnmemoBaHme CBOWCTB MArHUTOMSTKHX U
MAarHATOTBEP/IBIX MAaTEPUATIOBY

Konmponvnwie 6onpocnwi:

1. [losicuuTe, yeM OTIMYAIOTCS MEXAY COOOM MAarHUTOMSTKHE U MarTUTOTBEPbIE
MaTepuabl

2. Yro Takoe KospuutupHas cuiia?

3. [IpuBeauTe npuMepsl NPUMEHEHNS MAarHUTOTBEPABIX MAaTEPUAJIOB.

4. PacckaxuTe O Ipolecce MOJYyYEeHHs TEKCTYpPOBAHHOW CTajau. 3a4yeM B CTajlb
N00aBISAIOT KpeMHUW? 3aueM JenaroT CTalb C aHU30TPOMHBIMH MAarHUTHBIMHU
cBolMcTBamu?

5. Bbl mpoekTupyeTe MarHuUTOIUIAH, KaKhue MaTepuaibl BaM OyAayT HEOOXOIUMBI.
IlosicHUTE OCHOBHYIO KOHCTPYKLIMIO PUCYHKOM.

6. [losicHuTe, KaK MPOU3BOJAT HEOJAUMOBBIE MArHUTHL, I'/1€ OHU IPUMEHSIOTCA?

7. lloscHuTe, Kak MPOM3BOAMUTCS 3amHMCh MH(DOpPMAMM HAa MarHUTHBINA >KECTKHMA
IucK KoMibioTepa. Kakue Marepuanbl HEOOXOAUMBI JUIsl €10 CO3AaHMS?

8. Kak moiydaroT MarHWTHYIO pPE3MHY M MAarHUTHYKO IUIACTMAcCy, MAarHUTHYIO
KUJIKOCTB?
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Tabanua 4 — Kpurepnu oneHku c¢popMHUPOBAHHOCTH KOMIIETEHIUH

Kox n HauMeHOBaHWE HHIMKATOPA JOCTHIKCHHUS
KOMTICTCHITHH
(4acTh KOMITETCHIIHH )

Kpurepun oniennBanus copMupoBaHHOCTH
KOMIIETEHIIMH (YaCTH KOMIIETEHIINH)

Ha 0a30BOM ypOBHE

COOTBETCTBYET OIICHKE «3aUTEHO»
50-100% ot MakcuManbpHOro Oasuia

N-1yx.1 AnanusupyeT 3a7auy, BbIACISS €€
0a30BbIE COCTABISIONINE, OCYIIECTBIISET
JIEKOMITO3HITHIO 3a1aun
N/-2yx.1 Haxonut n KpuTHYECKH aHATU3UPYET
nH(popMaIro, HEOOXOIUMYIO JJISl PEIICHUS
IIOCTaBJIICHHOHU 3a/1auu.

N /-3yk.1 PaccMaTrpuBaet BO3MOKHbBIE BapUAHTHI
pELIEHHS 33/1a4d, OLICHUBAsA UX JOCTOMHCTBA U
HEIOCTaTKU
N/-4yk.1 I'paMOTHO, TOTMYHO, apTYMEHTUPOBAHHO
dbopMupyeT COOCTBEHHBIE CYKICHHS U OLEHKH.
OtnnuaeT GakTel OT MHEHUN, HHTEPIIPETALIUH,
OIICHOK U T.Jl. B PACCYKIEHUSX IPYTHX YYACTHUKOB
NEATEIbHOCTU
N/1-5yk.1 Onpenenser u OLleHUBAET MOCIEICTBUS
BO3MOXHBIX PEIICHUH 3a1a4u
N-1onk-1 Mcnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX AUCUUIUIAH JIJIs1 PEIICHUS
CTaHJIAPTHBIX 33J1a4 B COOTBETCTBHH C
HaMpPaBJIEHHOCTHIO MPOPECCHOHATBHON
NEeITEeILHOCTH
WN/-1omnk-s Y4acTByeT B 3KCIEPUMEHTAIbHBIX
HCCIIEIOBAaHUX AIEKTPOOOOPYIOBAHUS U CPEICTB
aBTOMAaTH3aIIUHA

CryneHT 3HaeT MaTepual 1o TeMe, 110
CYILLECTBY OTBEYAET Ha MIOCTaBJICHHBIE
BOIIPOCHI, 3HAET OOIIME CBEACHUS O
Mar"HeTu3Me, CBOMCTBA MAarHUTOMSTKUX U
MarHUTOTBEP/IbIX MaTEPUaAIOB, MAarHUTHBIN
THCTEPE3UC, AHATTM3UPYET 3aJauy, BBIIEISS €€
0a30BbIe COCTaBIISIONIUE, OCYIIECTBIISIET
JEKOMIIO3MLIMIO 337a4l, HAXOANUT U
KPUTUYECKH aHAIN3UPYET UH(OPMALIHIO JIs
pelLIeHrs TOCTaBIEHHOM 3a/1a4uH, CII0COOEH
paccMaTpuBaTh BO3MOKHBIE BAPUAHTHI
pEILIEHNs 3a]a4M, OLICHUBAsl UX JTOCTOUHCTBA U
HEIOCTaTKH, POPMHUPYET COOCTBEHHBIE
CYX/IEHUS U OLIEHKH, MOXKET OTINYaTh (DaKThI
OT MHEHUH, OIIPENEIATh U OLICHUBATD
IIOCJICZICTBHS BO3MOKHBIX PELIEHUI 3a1auH,
pelaTh TUIOBbIE 33/1a4l POoQpecCHOHATbHON
NeSITEIbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX
3aKOHOB MaTEMaTUYECKUX,
€CTECTBCHHOHAYYHBIX U
o0menpohecCHOHATBHBIX TUCIUTUIHH C
IpUMEHEHHEM MH()OPMaIMOHHO-
KOMMYHHMKAI[UOHHBIX TEXHOJIOTHH, a TAKXKE
CHOCOOEH y4acTBOBAThH B IPOBEICHUH
SKCIIEPUMEHTAJIbHBIX CCIEN0BaHUN

Tema 3: «/[udjieKTpUYecKHEe MaTEPUAIBD)

Bonpocsl a1 codece1oBanmsi:
1.Buasbl nosisipu3anuuy Ju3JI€KTPUKOB.

2.271eKTpONPOBOAHOCTD AUNIEKTPUKOB. J[MDIIEKTPUYECKHE TTOTEPH.
3.SIBnenue mpo6os ra3000pa3HBIX JUIIEKTPUKOB.

4.1Tpo6ou TBEPABIX U )KUAKUX TUIIEKTPUKOB.

5.TennoBble U BIAarOCTOMKHUE CBOWCTBA TUDJIEKTPUKOB.
6.BricokononmmepHslie maTepuansl. [loaydyenue, CBOMCTBA, IPUMEHEHNE.

7.HJIaCTMaCCBI, CJIOUCTBIC IINIACTHUKU.
8.BosokHuCTHIC MaTCpuUalibl.

9.I1neHouHkIC SJICKTPOU3OJLINNOHHBIC MaTCPHAJIbI.

10.Crekna. Kepamuueckrue MaTepualibl.
11.Cnrona u Matepuasbl Ha €€ OCHOBE.
12.MaTtepuaiibl Ha OCHOBE acOecTa.

13.CBolicTBa BO3/lyXa, KAK €CTECTBEHHOTO AUAJICKTPHUKA.
14.HedtsaHble Macna: mojry4eHue, IpuMeHeHHeE.
15.MeTtonuka ucnsITanus TpaHCc(HOPMATOPHOTO Maca.
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Komnbrorepnoe tecrupoBanue (TCk):

Buvibepume ooun npasunbHblli apuanm u Hadxcmume KHONKy «/laneey
I1o HarpeBOCTOMKOCTH M30JISLUOHHBIC MATEPHUAJIbI IeJISATCH HA:
IATh KJIACCOB

LIECTH KJIACCOB

+CeMb KJ1acCcoB

BOCEMb KJIACCOB

IIpo06oro razoo0pa3HoOro AM3JIeKTPUKA NpeALIecTBYeT siBJICHHUE:
TEIJIOBOT'O CTAPEHUs

+yIapHOU MOHU3AUUH

MOJISIpU3aLuU

CHWKEHUS DJIEKTPUYECKON ITPOYHOCTH

[Moasipusaums AMIIEKTPUKA, IPOUCXOAAIAA NPAKTUYECKH MTHOBEHHO, HOCUT
HAMMECHOBAHHE:

+HOHHAa

CIIOHTaHHAas

MOHHO-peIaKCcalluOHHAas

JIUIIO0JbHAA

Baxxneiiien onepauuen npu npoussBoactTse ¢papdopa saBiasercs:
OYMCTKAa KOMIIOHEHTOB

HAaHECCHUE TIIa3ypHu

+00KUT

OXJIAXKIEHUE

HaunoOosabumel TenocToiKoCTHI0 00J1a1aK0T U30JIIMOHHbIE MATEPHUAJIbI,
OTHOCSLHECS K KJIaccy:

E

+C

F

H

Yem MeHbIIIE O-YT0JI AUIIEKTPUYECKUX MOTEPhb, TeM ATUIIEKTPUK:
XyxKe

+ydie

HE 3aBUCHUT OT O
MMEET MEHBIINE JUDIICKTPUIECKHUE TIOTEPH

N3 BHICOKOMOJMMEPHBIX MATEPUATOB HAMJIYYIIMMHU 3JIEKTPOU30JIAIIHOHHBIMHI
cBOMCTBaMH 00J1a/1a€T:

noUTETPadTOPITUIICH

+dTopormacT-it

HOJIMIPOIUIIEH

NOJIMBUHUIIXJIOPUT
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HanosHuTe/1eM B reTHHAKCe SIBJISIETCS
XJIOTIOK

JpeBecHast MyKa

+Oymara

TKaHb

HanosiHuTe b BBOAAT B COCTAB IJIACTMACC JVIA:
3aIUTBI OT CTAPEHUS

ITOJIYYEHHUSI CILIUTON CTPYKTYPbI

o0Jserdenus npouecca Iporu3BoJCTBa
+TOBBIILICHUS] MEXaHUYECKUX CBOMCTB

[Hoammepsl, HeOOpaTUMO 3aTBepAeBaIONIHE PU XUMHUYECKOI peakiuu,
Ha3bIBAIOTCA:

KPHUCTATIMYECKUMU

CIIUTBIMU

TEPMOIUIACTUYHBIMU

+TE€pMOPEAKTUBHBIMU

B kauecTBe TEIIOU30JISIMMOHHOTO MATEPHAIA MOKHO MCI0JIb30BATh:
+II€HOIIJIACT

IIBX

MOJIMMETWIMETAKPUIIAT

TEKCTOJIUT

HenocraTkoM miacTMacchl siBJISIETCH:
+CKIIOHHOCTbH K CTapCHUIO

HH3Kaid yACJIbHAA IIPOYHOCTD
CJIOKHOCTB N3I'OTOBJICHUA I/IBI[GJ'IHﬁ
BBICOKAA TCINIOIIPOBOAUMOCTD

JlJis pe3uH xapakrepHa:
BBICOKAasl TEIIJIOCTOMKOCTD
BBICOKAs 3JIEKTPOIPOBOJIHOCTD
OoJb1Ias TPYAOEMKOCTb
+BBICOKAs DJIACTUYHOCTh

Henocrarkom pe3uH sABJISETCA:
+CKJIOHHOCTB K CTAPEHUIO
BBICOKAsI TEMJIONPOBOIHOCTD
ra30BOJOHEINPOHULIAEMOCTD
CJI0°KHOCTb U3TrOTOBJICHUS U3IEIUN

BbicOKUM yAeJbHBIM 3JIEKTPUYECKUM CONPOTUBJIEHHEM 00J1a1a10T:
MIPOBOIHUKH
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IIOJIYIPOBOAHUKH
YUCTHIC METAJJIBI
+IUDJIEKTPUKHA

Kuakum 1uIIeKTPHKOM SIBJISIETCS:
pacTUTENLHOE MacIIo
+TpancopmaTopHOE MACIIO

BOJIA

IIEJI0Yb

K TEPMOPECAKTUBHLIM MMOJIUMEPAM OTHOCUTCS .
ITOJIMOTUIICH

IIBX

+HOJ'II/ICTI/Ip0J'I

OIIOKCHUOHAsA CMOJIa

CJ10uCTBI MJIACTHK HA OCHOBE CMOJIbI M OyMaru Ha3bIBaeTcCs:
TEKCTOJIUTOM

+TE€THHAKCOJIOM

JICIT

CTCKJIIOTCKCTOJIUTOM

HanosiHuTe1eM B TEKCTOIUTE SIBJISIETCS:
+Oymara

JpeBecHas MyKa

TKaHb

pe3uHa

IHonmumepsl, 00paTUMO 3aTBepaeBalOIIAe IPH OXJIAKICHHH, HA3BIBAKOTCH:
CIINTBIMU

amop(HBIMU

+TEpMOINIAaCTUYHBIMHA

TEPMOPEAKTUBHBIMU

K TepMopeakTHBHBIM MOJTUMEPaM OTHOCUTCS:
MOJTUATHIICH

MTOJITMBUHUIIXJIOPHU/T

+denonopopmaiibeTUIHAS CMOJIA

TOJTUCTHPOIT

TepmoniacTHYHbBIE MOJIUMEPHI HMEKOT CTPYKTYPY:
chepoIUTHYIO

+IMHENHY IO

bubpUILIApHYIO

CeTUaTyIo
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CJoMcTBIH IJIACTHK ¢ HANOJTHUTEJIEM M3 6yMarn Ha3bIBACTCH:
TCKCTOJINTOM

+T€TUHAKCOM

CTCKIIOTCKCTOJINTOM

ACII

IMonmMepbl, HEOOPATHMO 3aTBep/IeBalOIINe, HA3BIBAKOTCS
KPUCTAIMYCCKUMHU

CIIMTBIMU

TEPMOILTACTUIHBIMHU

+TepMOpEaKTUBHBIMU

HenpocrarkoM miacrMacehbl ABJIsIeTCH:
+CKJIOHHOCTB K CTapCHUIO

HU3Kas IIPOYHOCTH

CJI0°KHOCTb MU3TrOTOBJICHHUS JeTallel
BBICOKAs TEIUIOIIPOBOJIUMOCTD

MakpoMoJ1eKyJIbl pe3UHbI HMEIOT CTPOCHHUE:
+peaKoceTIaToe

JIECTHUYHOE

pa3BETBIEHHOE

JIMHEUHOE

HanosHuTe 1M BBOAST B COCTAB PE3WH JIJISA:
(bopMHpPOBaHUS CETYATON CTPYKTYPbI
+MOBBILICHHUS] TPOYHOCTH

oOJerueHus mnpoiecca nepepadoTku
3aMeJIeHUs MIPOIECCa CTapEHUsI

IIpu ByJKaHHM3aUMU KAYYYKOB HCHOJIb3YeTCH:
KAaOJIUH

MeT

+cepa

caxa

ITosiuMepbl, BXOASIIIIME B COCTAB Pe3UH, HAXOASATCH B COCTOSIHUM:
BSI3KOTEKY4YeM

CTEKJI000pa3HOM

+BBICOKO3JIaCTUYHOM

amopdHOM

Byakanuzauus — 310:
B3aNMOJECHCTBME MOHOMEPOB IO IPyNIaM
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+pea1<uml «CIOUBAHUA MAKPOMOJICKYJD) ITOIICPCYHBIMU CBA3AMHA
OKHUCJIUTCIIbHAA ACCTPYKIUA
pCakuunsa COCANHCHUA MOJICKYJI

3amura NpakTH4ecKux padoor

[IpakTiaeckas pabota Ne6 «Hedrsnpie Mmacna monydenue u cBoiictBa. VcnpiTanue
TpaHCc(HOPMATOPHOTO MaCIIa»

Konmponvnvie sonpocwi:

1. [TosicHuTe mpoliecc MoxyyeHus: TPaHC(POPMATOPHOTO Maciia U3 HEPTH.

2. IlosicHuTe OCHOBHBIE CBOMCTBA TpaHC(HOPMATOPHOTO MacIa.

3. Yro Takoe Temneparypa BCOBILIKH TPaHC(HOPMATOPHOTO Macia, YTO TaKoe
IPEAEIBHO TOMyCTUMAsI KOHLIEHTPALUS HapoB?

4. YTo noKa3bIBaET TAHI'€HC yTJIa JUAEKTPUUECKUX notepb? UTo Takoe
IUAJIEKTPUYECKUE TTOTEPU?

5. [NosicauTe paboOTy NPUHIIUITUATIBEHOMN JIEKTPUUECKON CXEMbl YCTAHOBKHU JISI
orpeeNeHus] MPOOUBHOIO HANPsKEHUS TpaHC(HOPMATOPHOTO Maca.

6. KakoBa oTpunareiabHasl pojb COAEPKAIIUXCS B MACIE MEXaHUYECKUX PUMECEH,
yriepozaa, Boabl?

7. Ponb TpanchopmMaTopHOTO Macia B JIEKTPOYCTAHOBKAX, KaK JUAJICKTPHKA.

8. KakoBbI 0COOEHHOCTH ANEKTPUIECKOTO MPOOOST KUAKUX TUIIEKTPUKOB?

9. Kak B Tpanc@opmaTopax 3amuinaercs TpanchopMaTopHoe Macio OT OKUCICHUS
Y YBJIAKHEHUS?

[TpakTuueckas padora No7 «MccnenoBanue CBOMCTB AUIIEKTPUUECKUX
MaTepuaIoB»

Konmponvnuie éonpocwi:

1. Yem OTIIMYAIOTCS AKTUBHBIE JUAEKTPUKU OT ACCUBHBIX ?

2. Uto Takoe Nbe303JIEKTPUKHA U KAKOBBI UX OCHOBHBIE CBOKCTBA?

3. I'te IpUMEHSIOTCS AKTUBHBIE AUDJIEKTPUKH, TAKUE KaK JKUJKUE KPUCTAILIIBI?

4. TlosicHUTE, KaK IPOUCXOIUT MOJIAPU3ALIMS TUDJIEKTPUKA, U KAKUE €€ OCHOBHBIE
BUJIbI? Kakas cuiia 3acTaBisieT IU3JIEKTPUK MOJISIPU30BATHCSA?

5. Yo Takoe nu3aeKTpuYecKas NpoOHUIAeMOCTh BemecTBa? Kakoi y Heé
buznyeckuit cmMpica?

6. [losicHuTe, KaK MPOMCXOIUT 3apsaKa MIIOCKOro KOHAEHCATOpa C IU3JIEKTPUKOM
BHyTpH? [loueMy nusnexkTpudecKkas NPOHUIAEMOCTb IU3JIEKTPUKA BIUSAET HA ATOT
npouecc?

7. YTO NpOUCXOUT C DJIEKTPUUYECKHUM I0JIEM BHYTpU JudiekTpuka? OHO
YBEJIMYUBACTCS UM YMEHBIIACTCS?

8. UTO Takoe MOJISIPHBIE U HE MOJISIPHBIE TUDJICKTPUKA?

9. UTO Takoe AUAJIEKTPUUECKHUE MOTEPU U KOTJIa OHU MPOSIBIISIOTCA?

[IpakTuaeckas padora Ne§ «MccnenoBanue mporecca mpooost TUIIIEKTPUKOBY
Konmponvnuvie onpocui:

1. UTo Takoe HECaMOCTOSATENIbHAS 3JIEKTPOIPOBOIHOCTh T'a30B?

2. ITosicHuTE PUCYHKOM, KaK IPOUCXOAUT MPOLECC YIapPHON NOHU3AIUHN ?

3. Uto Takoe pexoMOuHaIIHSI HOHOB?
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4. Yto Takoe mpo0oil 1U3IeKTpUKa, MPOOMBHOE HANIPSHKEHUE, dJIEKTPUYECcKas
npouyHocTh? [IpuBenure Gpopmyiy ais onpeneaeHus AMEKTPUUECKOM MPOYHOCTH
JUDJIEKTPHKA.

5. Yro Takoe nnmuHa cBOOOHOTO Tpodera nona? Ha kakue mporeccsl oHa BIUsSET?

6. Kak naBienue BIusieT Ha SJIEKTPUUYECKUN TPOOOI ra30BOro MPOMEXKYTKa?
nouemy?

7. IlosicHuTe, KaK MPOUCXOAUT SJIEKTPUUECKUNA TPOOOH KUIKUX U TBEPIBIX
TUBJIEKTPUKOB.

8. UTo Takoe TemIoBOM MPoOOi TUITEKTPUKOB?

[Ipaktuueckas padora Ne9 «MccnenoBanue cBOMCTB HanboJiee pacnpoCTPAHEHHBIX
TUAJIEKTPUKOB

Konmponvnuie éonpocwi:

1. Uto Takoe noaumMepbl?

2. PacckaxuTte 0 cioco0ax Mmoay4eHus! MOJIUMEPOB.

3. Pacckaxute 00 OCHOBHBIX CBOICTBaX U TNPUMEHEHUH TMOJIUMEPOB (UX
JOCTOMHCTBA U HEJIOCTATKH).

4. YUTo 3HAUMT MOJIAPHBIE W HE TMOJISIpHBIE TIoJUMEpHl 5. Pacckaxkure o crmocobax
nepepaboTKy MOJUMEPHBIX MAaTEPUAIOB U MOCIEACTBHUI MOMAJaHUs UX B OKPYKAIOIIYIO
cpeay

6. [lpuBenure mnpuMepsl MNpUMEHEHHs OWTYMOB, JaKOB M KOMIAyHIOB B
DIEKTPOTEXHUKE.

7. MOXKET 1 MaKpOCKOIMYECKAS JIETAIb COCTOATh U3 OJTHOM MOJIEKYJIbl HoJinmepa?
KakumMu HOBbIMU CBOICTBaMU OHO OyneT 00J1ajaTh IPU TaKOM BO3MOKHOCTH?
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Tabamnua S — Kpurepnu oneHku cpopMHUPOBAHHOCTH KOMIIETEHIUH

Kox n HauMeHOBaHWE HHIMKATOPA JOCTHIKCHHUS
KOMTICTCHITHH
(4acTh KOMITETCHIIHH )

Kpurepun oniennBanus copMupoBaHHOCTH
KOMIIETEHIIMH (YaCTH KOMIIETEHIINH)

Ha 0a30BOM ypOBHE

COOTBETCTBYET OIICHKE «3aUTEHO»
50-100% ot MakcuManbpHOro Oasuia

NJ-1yx.1 AHanu3upyeT 3a1ady, BT €€
0a30BbI€ COCTABIIAIONINE, OCYIIECTBIISET
JIEKOMITO3HITHIO 3aJa4n
N/-2yx. 1 Haxonut u KpuTHYECKH aHATTU3UPYET
nH(popMaIro, HEOOXOIUMYIO JJISl PEIICHUS
IIOCTaBJIICHHOHU 3a/1a4uu.

N/-3yk.1 PaccmaTpuBaeT BO3MOKHbBIE BAPUAHThI
pelieHus 3a/1auu, OLIEHUBAsi UX IOCTOMHCTBA U
HEJOCTaTKH
N1-4yk.1 I'paMOTHO, TOTUYHO, ApIyMEHTUPOBAHHO
dbopMupyeT COOCTBEHHBIC CYKICHHS M OICHKH.
OTtnuyaer GaxkThl OT MHEHUH, HHTEpIpETalnH,
OIICHOK U T.Jl. B PACCYKIEHUSIX IPYTHX YUYACTHUKOB
JIeITCIIbHOCTH
N/-5yk.1 Onpenensier v OEHUBAET MOCIEICTBUS
BO3MOXHBIX PEIICHUH 3a1a4u
N-1omk-1 MUcnonb3yeT OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIUH JJIsl PEeIICHUs
CTAHJIAPTHBIX 3aJ1a4 B COOTBETCTBHUH C
HaIPaBJIEHHOCTHIO MPOPECCHOHATHHON
JIEATCIHHOCTH
WN/-1omnk-s Y4acTByeT B 3KCIEPUMEHTAIbHBIX
HCCTIEIOBAHUAX JIEKTPOOOOPYIOBAHUS U CPEACTB
aBTOMAaTHU3aIlUH

CryneHT 3HaeT MaTepual 1o TeMe, 1o
CYILIECTBY OTBEYAET Ha MOCTaBJICHHbIE
BOIIPOCHI, 3HACT HC(I)TSIHLIC Macia, ux
MOJTy4YE€HHUE U CBOWMCTBA, CBOMCTBA
TUDJIEKTPUIECKIX MATEPUaJIOB, MIPOIIECC
po0ost AMDIIEKTPUKOB, CBOMCTBA HanboJIee
pacpoCTpaHEHHBIX AUAJICKTPHUKOB,
aHAJIM3HUPYeT 3a/1avy, BblIesss ee 0a30BbIe
COCTaBIISIFOIINE, OCYIIECTBIISIET JEKOMITO3HIIUIO
3aJja4uM, HaXOAUT U KPUTHUECKH aHATU3UPYET
MH(POPMALIMIO JJIS PEIICHUS TOCTaBICHHOM
3aJja4uM, CIOCOOEH paccMaTpUBaTh BO3MOKHBIE
BApHUAHThBI pCIICHUSA 3a]a4, OLICHUBAA UX
JIOCTOMHCTBA U HEAOCTAaTKU, GOpMUpPYET
COGCTBGHHBIG CYXXIACHUA U OLICHKH, MOKCT
OTIN4aTh (HaKThl OT MHEHHM, OTIPEAeATh U
OLCHHUBATH MMOCICACTBUA BO3MOXHBIX peH_IeHI/Iﬁ
3aJla4yM, peliaTh TUIOBbIE 3a4a4n
npodeccroHaNbHOM IeATeTPHOCTH Ha OCHOBE
3HaHUN OCHOBHBIX 3aKOHOB MaTeMaTUYECKUX,
CCTCCTBCHHOHAYYHbIX U
o0menpodecCHOHAIBHBIX TUCIUIUIAH C
npUMEHEHHEM HH()OPMaIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA, a TaKXKe
CHOC06CH Y4aCTBOBAThH B MIPOBCACHUN
HKCIIEPUMEHTAJIbHBIX HCCIEA0BaHUMN

Tema 4: «I1o1ynpoBOJHUKOBbIE MATEPUAIBD)

BomnpocsI 1i1s1 codeceroBanmsi:

1.00m1as xapakTepucTUKa NoJynpoOBOAHUKOBBIX MAaTEPUATIOB.

2.CoOCTBEHHBIE MTOTYTPOBOIHHUKHU.

3.IIpumecHble TOIYIIPOBOAHUKH. JJOHOPBI, aKIIEHTOPBI.

4. KpeMHHUi1: TOIyYEeHHUE, OUUCTKA.

5.Crioco0sl noTy4eHuss MOHOKPUCTANTINYECKOTO KPEMHSI.

6.I'epmannii: nomydyenue, ouncrka. [I[pumMmenenune repmanusi.

7.CI10KHBI€ MOITYIIPOBOJIHUKOBBIE MATEPUAJIBL.

8.Bo3zneiicTBie BHEMIHUX (PAKTOPOB HA ANEKTPOIPOBOIUMOCTD MOIYITPOBOAHUKOB.
9.1lpumeHeHne noaynpoBOIHUKOBEIX MaTepuanoB. CBoicTBa “p-n” nmepexona.
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Komnbrorepnoe tecrupoBanue (TCk):

Bvibepume 00un npasunvhblli 6apuanm u Haxcmume KHonky «/aneey
Hauboabuiee npuMeHeHne U3 NOJYNPOBOJHUKOB HAIILIM:
‘+Heoprann4eckue, pocThic

OpPraHU4YeCKHUe

CJIOJKHBIC

HEOpraHu4yeckue, aMopQHbie

CoryiacHO 30HHOM Te€OPHH MOJIYNPOBOIHHKH HMEIOT:
+HEOOJIBIIYIO 3aIPETHYIO 30HY

OOJIBIIYIO 3AMPETHYIO 30HY

MHOTO aTOMOB

3ampeTHasi 30Ha OTCYTCTBYET

JlJ11 moJiy4eHrs MOHOKPHUCTA/LUIHYECKOT0 KPEeMHUS UCIO0JIb3yeTCs:
MeTo/ (pa3HbIX KOOPAUHAT

+meron HoxpanbCckoro

MeToJl Apxumena

MmeTox HeroTona

JJIsi 0UMCTKU KpeMHHS MCTOJIb3YeT sl
meTo 1 HeroTona

MeTo1 Apxumena

+MeTOJ1 30HHOM MJIaBKU

IIPOMBIBKA BOAOU

IIpu M3roToBJIEHUH COJTHEYHBIX MaHeJ el UCTO0JIb3yeTCs:
Ar

Cr

+S1

U

IIpu M3roToBJIeHNH TPAH3UCTOPOB MaHe el UCIOJIb3yeTCsl:
Ar

Cr

+Ge

U

/loHopHasi npuMech 00bIYHO UMeEET BAJIEHTHOCTD:

+5

N W
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AKIenTopHasi npuMech 00bIYHO MMeeT BAJICHTHOCTh:
5

+3

4

2

CaoiicTBa p-n nepexoaa:

MoOXkeT renepuposats J/1C npu nonagaHuum ceera
MOXET CO3/1aBaTh CBET

MOKET padoTaTh KaK 3NEKTPUUECKUN BEHTUIIb
+BCE BBIIICTICPCUYUCIICHHOE

Buvibepume neckonbko npasuibhbix 6apuanmos omeema

JIJ1s1 M3rOTOBJICHUS Y€ro U3 MePevYncJeHHOT0 HHKe CIO0JIb3YI0TCS
MOJIyNIPOBOHUKH?

IS JIaMII HaKaJIMBaHUS

+ 11 cBeTOIMOIHBIX JaMi (50%)

JUTSI TIPOBOJIOB

JUISL BJIEKTPOIBUTATEIICH

+ st coToBBIX TenehoHoB (50%)

Buvibepume ooun npasunvHblli 6apuanm omeema

IIpu reHepanyu 3J1eKTPOHHO-ALIPOYHBIX NIAP B COOCTBEHHOM IOJIYIIPOBOAHHMKE:
+KOJIMYECTBO CBOOOHBIX JIEKTPOHOB PABHO KOJIUYECTBY JBIPOK

KOJIMYECTBO AJIEKTPOHOB OOJIbIIE KOJIMYECTBA JILIPOK

KOJIMYECTBO JBIPOK OOJIBIIE KOJIMYECTBA AJIEKTPOHOB

KOJIMYECTBO TEX U APYTUX 3aBUCUT OT MPUPOBI ITOJTYIIPOBOJHUKA

B kauyecTBe aKUENTOPOB 1JIA KPEMHHS NPUMEHHAIOT 3JIEMEHThI:
+TpeTben TpyIIIbl

YETBEPTOM I'PYIIIBI

BTOPOU IPYyIIIIbI

IIITOM TPYIIIIBI

KoanuyecTBo 3/1eMeHTOB, 00/1a1a101IMX MOJYNPOBOJHUKOBLIMHU CBOIICTBAMHU PABHO:
6

8
10
+12

Jliis co31aHus 00JIbIIMHCTBA MOJYNPOBOHUKOBBIX NPUOOPOB TPedyeTcs:
MIPUMECHBIE MOTYIPOBOIHUKHU

+TOyIPOBOTHUKU «N»- TUTIA U «P»- THUIIA

MOJTYTIPOBOJTHUKU COOCTBEHHBIE

MOJTYTIPOBOTHUKH «N»-THUTIA
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B kauecTBe JOHOPOB AJIA TEPMAHHUS IPUMEHSIOT JJIEMEHTBI:
BTOPOU IPYIIIIBI

TPETHEN IPYIIIBI

YETBEPTOM I'PYIIIIBI

+TISTON TPYIIIIBI

IToxa3aTe/b NOABHIKHOCTH YJIEKTPOHOB B IOJYIIPOBOJXHHMKE 10 OTHOLICHUIO K
NMOABHMKHOCTH IBIPOK:

PaBHBI

MOJABMYKHOCTD 3JIEKTPOHOB O0JIbIIIE MOABUKHOCTH JBIPOK

+110/IBM’KHOCTbD 3JIEKTPOHOB 3HAUUTEIBHO OOJIbIIE MTOABUKHOCTH JBIPOK
HOJBUKHOCTB ABIPOK OOJIbLIE MOABMKHOCTH JIEKTPOHOB

Bepxuuii npenes paéoyeil Temneparypbl NOJyNPOBOAHUKOBBIX MPUOOPOB HA
OCHOBE TrepMaHHUsA COCTABJIfACT:

50-60°C

+75-85°C

125-150°C

260-280°C

Bepxuuii npenes paéo4eil Temneparypbl NOJyNPOBOAHUKOBBIX MPUOOPOB HA
OCHOBE KPEMHHSI HAXOJAUTCS B AHANIA30HE:

50-60°C

75-85°C

+125-150°C

280-300°C

BepxHuii npexesn padoyeid 4aCTOTHI MOJYIIPOBOJHMKOBLIX IPUOOPOB HA OCHOBE
KpPeMHHS HAXOJUTCH B AHANA30He:

50-60 xI'y

+4-6 I'TLI

5Tl

280-300 I'Tq

JIoHOpPHOW NPUMECHIO VISl KPEMHHUS MOKET CIYKHUTh:
Si

Fe

+P

Cu

Co0cTBeHHAs1 MIPOBOAMMOCTD MOJIYNIPOBOAHUKA - 3TO:
MPOBOAMMOCTH ITPOBOJAHUKA C PUMECSIMHU
MIPOBOJAMMOCTH ITPOBOIHUKA 0€3 mpumecen
MPOBOAUMOCTH TOJIYIIPOBOJHUKA C IPUMECIMHU
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+ MPOBOJIUMOCTH MOJIYITPOBOIHUKA 0€3 nmpuMecein

IIpumecHasi IPOBOAMMOCTD MOJTYNIPOBOJHUKA 3TO:
MPOBOJIMMOCTh IPOBOJHUKA C TPUMECIMU

MIPOBOJIMMOCTh IPOBOJHUKA O€3 nmpuMecei

+1POBOAMMOCTD MOJIYIIPOBOJIHUKA, ONIpeesiseMasi NPUMECIMU
IPOBOJUMOCTH MOJYNPOBOAHUKA O€3 mpumeceit

N3MeHATH CBOIO MPOBOAUMOCTD B 3aBUCMMOCTH OT BHEIIHEr0 BO3/1eCTBUS MOXKET:
IIPOBOJHUK

JUDJICKTPUK

+IOJIYIIPOBOJHUK

CMECh IPOBOJHUKA C JUDJIEKTPUKOM

CoryacHo 30HHOH TeOPpUHU MPUMeECH B MOJYNPOBOJIHUKE T00ABJISIOT 100aBOYHbIE
YPOBHH B:

30HE€ MPOBOJUMOCTHU

+3anpeTHoun 30He

BAJICHTHOU 30HE

BO BCEX BBILIEIIEPEUNCIECHHBIX 30HAX

IIpu u3roroB/IeHUM Yero He0OX0AuM 0oJiee YMCThIN KPEeMHUI:
+TpPaH3UuCTOPEI

COJIHEYHBIE ITaHEIIN

M3TOTOBJICHHS CTEKJIA

M3TOTOBJICHHUS DJIEKTPOTEXHUYECKOMN CTaIN

3amuTa NpaKkTHYEeCKUX pador

ITpakTnueckas padora Nel( «VccienoBanue cBONCTB MOIYIIPOBOJHUKOBBIX
MaTepHaoB»

Koumponvnuie eonpocui:

1. Ha3oBuTE OCHOBHBIE CBOICTBA MOJIYIIPOBOJHUKOB U UX OTIUYHE OT
IIPOBOJIHUKOB U JUAJIEKTPHUKOB.

2. Uto Takoe coOCcTBEeHHAs! IPOBOAUMOCTH MOTYTIPOBOTHUKA?

3. Yro Takoe 3JIeKTpOHHAs IPOBOJAMMOCTb U UEM OHA OTIMYAETCS OT AbIPOYHOMN?

4. ITosicHuTe CTPpYKTYpy NOJyIPOBOJHUKA C JOHOPHOW U aKLENTOPHON NPUMECHIO.

5. [losicHuTE YHEPreTUYECKYI0 JUarpaMmy MOJIyIIPOBOJHUKA U BIIUSHHUE HA HEE
IIPUMECEH.

6. Uro Takoe BHyTpeHHUU HoTodPdeKT?

7. Iloscaure paboty p-n nepexona. Pacckaxure o NpUMEHEHUH MOITYIIPOBOAHUKOB
B HApOJIHOM XO3SIICTBE.

[Ipaktuueckas pabora Nell «Ilomydenune moaynpoBOHIUKOBY
Konmponvuwle sonpocwi:
1. TlosicHuTe, KaK MPOUCXOIUT MPOLECC BOCCTAHOBICHUSI OKCHIA KPEMHUS.
2. IlosicHuTe cxeMy MOJIy4eHUs KpeMHUS METO10M YoXpaiabCKoro.
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3. Uto Takoe 3arpaBka? Turesnb?

4. Yo Takoe 30HHAs IUIaBKa U JJI1 YE€r0 OHA MPUMEHSETCS?
5. UTo 3HaYUT KPEMHHUM «IJIEKTPOHHOI'0» Kaue€CTBA U KPEMHUN «COJTHEYHOI O

KadecTBa?
6. Uto Takoe ¢oToBOIBTANKA?

7. KakoBa nieHa kmjiorpaMmma KpeMHUS «COJIHEYHOT0» KayecTBa?

Taboauua 7 — Kpurepnu oueHk ¢hopMHUPOBAHHOCTH KOMIIETEHIM i

Ko n HanMeHOBaHME HHIUKATOPA JOCTHKCHHUS
KOMIIETCHIIUN
(4acT KOMITETCHIIHH )

Kpurepun onenuBanus copMUpOBAaHHOCTH
KOMIETEHIMH (4aCTH KOMIETEHIIUN)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OIICHKE «3aUTCHO»
50-100% ot MakcuManbHOro Oajuia

N/I-1yx.1 AHanusupyer 3agady, BBIACIS €€
0a30BbIE COCTABISIONINE, OCYIIECTBIISET
JIIEKOMITO3HITHIO 3a1a4n
N/-2yx.1 Haxonut n KpuTU4YeCKH aHAIU3UPYET
nH(pOopMaIro, HEOOXOTUMYIO JJISl PEIICHUS
IMOCTaBJICHHOM 3a7a4H.

N-3yx.1 PaccmarpuBaeT BO3MOKHBIE BapUAHTHI
peuieHus 3a/1auu, OLIEHUBAsk UX IOCTOMHCTBA U
HEJOCTAaTKH
N/-4yx.1 I'paMOTHO, TOTUYHO, apIYMEHTUPOBAHHO
dbopMupyeT COOCTBEHHBIE CYKICHHS U OLEHKH.
OtnunuaeT GakTel OT MHEHUN, HHTEPIIPETALIUH,
OILICHOK U T.Jl. B PACCYKIEHHUSIX IPYTHX YYACTHUKOB
JIEeATCITbHOCTH
N-5yx.1 Omnpenensier u OIEHUBAET MOCICACTBUS
BO3MOYKHBIX pEIICHUH 3aa4i
U -1onk-1 Mcmons3yeT OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH JIJISl PEILICHUS
CTaHJIAPTHBIX 3aJ1a4 B COOTBETCTBHH C
HaMpPaBJIEHHOCTHIO MPOPECCHOHATBHON
JIEATCILHOCTH
N/-1omnk-s Y4yacTByeT B 3KCIIEPUMEHTAIbHBIX
HCCIIEIOBAHUSX YIIEKTPOOOOPYIOBAHUS U CPEACTB
aBTOMAaTH3aluu

CryneHT 3HaeT MaTepual o Teme, 1o
CYIIECTBY OTBEUYAET Ha MOCTABJICHHbBIE
BOIIPOCHI, 3HAET CBOMCTBA
IIOJIYIIPOBOAHUKOBBIX MaTEPHUAIIOB, MaTEPHUAIb
BBICOKOU M HU3KOW MPOBOJUMOCTH,
KOHTaKTHBIE MaTePHUaIbl, aHAIU3UPYET 3a4a4y,
BBIZENAI €¢ 0a30BbIe COCTABIIAIONINE,
OCYILIECTBIISIECT JEKOMITO3UIINIO 33]1a4H,
HaxOJIUT U KPUTUUYECKH aHATTU3UPYET
MH(OPMALIHIO JJIS PEIICHUS TOCTABICHHOMN
3a/1auu, COCOOEH paccMaTPUBATh BO3ZMOYKHBIE
BapI/IaHTBI peIJ_IGHI/ISI 3aJa4du, OIICHUBAasA UX
JIOCTOUHCTBA M HEIOCTATKH, (GOPMUPYET
CO6CTB€HHLIC Cy)KI[eHI/I}I U OLICHKH, MOXKET
oTIn4aTh (HaKThl OT MHEHHUH, ONIPEACIIATh U
OILICHUBATH MMOCJICACTBUS BO3MOXKHBIX pemeHHﬁ
3a/1auu, PelIaTh TUIIOBBIE 3a1a4l
npodeccroHaNbHOM IeATeThHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MaTeMaTUYECKHX,
eCTCCTBeHHOHay‘IHBIX nu
o0menpodecCHOHAIBHBIX TUCIUIUIAH C
pUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHUM, a TAaK¥Ke
CHOCO6€H yLIaCTBOBaTB B HpOBC,Z[eHI/II/I
SKCTIICPUMEHTAIBHBIX MCCIICTIOBAHUN

Tema S: «IIpoBoaHMKOBBIE MaTepPHAJILD)

BomnpocsI 1i1s1 codeceroBanmsi:

1.OcHoBHBIE cBOMCTBA TPOBOAHUKOB. Kiaccudukanms.

2.Marepuanbl BBICOKOW MPOBOJUMOCTH.

3.Marepuaiibl BBICOKOTO CONPOTUBIICHMUS.

4 Matepuaisl 17151 TepMmonap. KoHTakTHbIE MaTepUalbl.

5.I1pumowu, ¢urocsl.
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Komnbrorepnoe tecrupoBanue (TCk):

Buvibepume ooun npasunbHblli apuanm u Hadxcmume KHONKy «/laneey
N3mepennst HanboIbIIEH TeMIIEPATYPbI MOKHO IPOU3BECTH € MOMOIIBIO
TEPMOINAPbI:

XPOMEJb-KOIIENb

MeJIb-KOHCTAHT

+IUIATHHOPO AU -TIJIATUHA

XpPOMEb-aIIFOMEITb

SIBy1IeHMe CBEPXIIPOBOIMMOCTH HACTYNIAeT B MeTA/IaxX NPH TeMIeparype:
npesbimaromeit +273°C

+0mu3koii k -273°C

pasHou +100°C

pasnoii 0°C

duznyeckne 0COOEHHOCTH CBAPKH 3aK/II0YAIOTCS B CMIOCOOHOCTH:
CBapUBaeMbIX METANIOB 00OPAa30BbIBATh XMMUUECKHUE COCTUHEHUS
+00pazoBanue 00IIeH METAITUIECKON CBA3H 32 CUET CBOOOIHBIX JIIEKTPOHOB
aTOMOB CBapHUBAEMbIX METAJJIOB MPUCOEIUHATH CBOOOIHBIE SJICKTPOHBI
CBapHUBAEMbIX METAJNIOB HEOTPAHUYCHHO PACTBOPSITHCS IPYT B IpyTe

HaumeHnbiuee yaejabHOe dJIeKTPUYECKOE CONPOTHBJICHNE UMeeT:
30J10TO

+MeIb

AIIOMUHHHA

BOJIb(pam

Hauboasbiee yaeabHoe 3J1eKTPUYecKoe CONMPOTHBIIEHNE UMEET:
+Kene30

MeITh

AJFOMUHUMN

cepedpo

YaeabHoe 3JIeKTPUUYECKOe CONPOTUBJIEHUE MeIH COCTABJISIET:
+0,017 MxOMm[ M

0,12 MxOMm[ M

0,958 MxOm[ M

0,56 MxkOM[ M

B kayecTBe KOHTAKTHOIO MATEPHJIA JISl KOPPO3HMOHHO-CTOMKHUX MOKPBLITHH JyYllle
BCEro UCnoJib30BarTh:

AITFOMUHU A

Me€Jlb

+30510TO

KEIE30
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Temneparypa miaBJieHusi 0J10BAHHO-CBUHIOBBIX npunoes (IIOC) gexur B
npeaesaax:

145-180°C

+190-277°C

720-765°C

825-860°C

st u3mepenust temneparyp A0 16001 C Mo:KkHO NTPpUMEHATH TePMOINapy:
+IIaTUHOPOAUM-TITIATHHA

Me€Jlb-KOHCTaHTaH

KeJI€30- KOHCTAHTaH

XPOMEJIb-aIIIOMENh

IIposoxa IT9B-2 umeert:
OyMa)kHYIO U30JIALINIO
+OMaNIb-J1aKOBYIO U300
BOJIOKHUCTYIO U30JISLHIO
HMaJICBO-BOJIOKHHUCTYO U30JISLIHIO

Cnaas ITOC-90 oTHOCHTCA K rpynme:
aHTU(PUKIIMOHHBIX CIIJIABOB
MOPOILKOBBIX CIIABOB

+MSATKHUX [IPUTIOEB

TBEPJIbIX IPUIIOEB

OJIOBSIHUCTBIX CIIABOB

Hugpa B cniiase II0C-40 nokasbiBaer:
+coxaepxkanue onoBa B %

cojepkanue cepedpa B %

TEMIIEPATypy IUIaBJIEHUS CIIaBa

HoMmep cmiaa o 'OCT

CaMbIM 3J1eKTPONPOBOAHBIM METAJLJIOM SIBJISIETCS:
+cepedpo

CBUHEII

KeIe30

BOJIb(pam

MouHbI# JJIEKTPUYECKUUA Pa3psil B HMOHU3MPOBAHHON aTMOC(epe HA3bIBACTCS:
MOHU3aLHUEN

TUIa3MOM

AJIEKTPOHHBIM JTy4OM

+3JIEKTPUUECKOMN JyTromn
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K 3s1ekTpHUYecKoil KOHTAKTHOM CBApKe OTHOCUTCS CBapKa:
B YIJIEKUCIIOM Ta3e

+CTBIKOBBIM COIIPOTUBIICHUEM

o hIr0CcoOM

B3PBIBOM

He cymecTByHOIIMM BHIOM CBAPHOIO IIIBA ABJISIETCS:
HAXJICCTOYHOE

CTBIKOBOE

+(aconHoe

yTII0BOE

Bua cBapHOro mBa Mo:KeT ObITh:
CTBIKOBBIM

KOJIBLIEBBIM

+KOCBIM

PSAMBIM

Haub6oJ1ee 4acTo npuMeHsieMbIM ITOPIOYMM ra3aoM NMpH ra3oBoil cBapKe siBJIsIeTCS:
+aneTuiICH

METaH

3TaH

BOZOpPOL

BbicokuM yAeJbHBIM 3JIEKTPUUYECKUM CONPOTUBJIEHHEM 00/1a/1a10T:
IIPOBOTHUKU

IIOJIYIPOBOAHUKH

YUCTHIC METAJJIBI

+IUDJIEKTPUKHA

Haubosee yacTo npuMeHsieMbIMUA METAJIAMU BbICOKOW MPOBOAUMOCTH SIBJISIIOTCS:
+Cu, Al

Fe, Co

Zn, N1

Pb

MoumHbIi cTAa0MJIBHBIN Pa3psg JIeKTPUYECTBA B HOHU3UPOBAHHOI aTMocdepe
Ha3bIBACTCH:

MOHU3ALUEN

I1a3MOU

AIEKTPOHHBIM JIy4OM

+3JIEKTPUUECKON 1yTrOn

Ha3nauyeHue cBepJia ABJISIETCH:
+cBepICHUE
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(dbpe3upoBaHue
pacTauynBaHue
cpe3aHue

Ha3znauenue TopueBoii ¢ppe3bl aBjsercs ¢ppe3upoBanue:
OTBEPCTUH

+110CKOM OBEPXHOCTHU

3yObeB IIECTEPEH

1a30B

NucTpyMeHTaMU 1J11 KOBKH SIBJISIIOTCS:
MaTpPHUILIbI

U3JIOKHHUILIBI

BAJIKU

+MOJIOTBI

Pa3penuresibHOM onepanuen JMCTOBOM ITAMIOBKH SABJIAIOTCS:
+oTpe3ka

ruoka

BBITSKKA

MpOKaTKa

Buvibepume Heckonvko npasuibHuIX 8apUAHmMo8 omeema u Hadxcmume KHONKy «/laneey
I'J1aBHBIM OTJINYMEM JTUTEHHBIX CBOMCTB YYryHa OT CBOICTBA CTAJIU SIBJIAETCH TO,
YTO YyryH 00/1a/1aeT:

+00J1€€ BBICOKOH XHAKOTEKyuecThIo (50%)

+Menblnen ycaakoit (50%)

OombIIIel ycaakon

0oJee BBICOKMM MHTEPBAIIOM KPUCTAIA3AIUU

00J1ee BBICOKOM CKIIOHHOCTBIO K TOPSYUM TPEIIMHAM

K TexHosornyeckum cBOicTBAM METAIMYECKHUX CIVIABOB OTHOCSTCS
TBEPAOCTH U IJIACTHYHOCTD

MPOYHOCTH U BSI3KOCTh

+cBapuBaeMocTh 1 3akanuBanue (50%)

BBIHOCJIIMBOCTh U M3HOCOCTOMKOCTH

+1TaMiyeMocTb 1 00padaTeiBaeMocTh pe3anueM (50%)

I'padgut BausieT HA CTPYKTYPY CTAJBHOM YACTH YYI'YHA CJEAYIOUIUM 00pa3om:
YIOPOUYHSET

+ocnabmnser, pazbeaunseT (50%)

JeJ1aeT INIACTUYHEN

+CHMKAET MPOYHOCTH U IIACTUYHOCTD (50%)

MOBBIIIAET TBEPIOCTh

YBEJIUUMBAET YIPYrOCTh
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HauboJ1ee BICOKMMHU JIUTEHHBIMHM CBOMCTBAMH 00J1aJAI0T CILIABDI:
cTajb

JIOPATFOMUHAN

+cepolii uyryH (50%)

Oenblii YyryH

+cumymuH (50%)

SiBeHMe HAKJIENA MeTaJlJIa IPH 00padoTKe JaBJIeHHEeM MPOSIBJISAET:
B MTOBBIIICHUH TTACTUYHOCTH

+B TOBBIIIEHUHU TBEpAOCTH (50%)

B TIOBBIIIICHUH BSI3KOCTH

+B noBbleHUU poyHocTH (50%)

B CHIDKCHUH TBEPJOCTH

B CHW)KEHUU TTPOYHOCTH

IIpoBoJIOKY JIs1 DJIEKTPUYECKHUX MPOBOJIOB MOJYYAIOT:
+npokatkoii (50%)

MIPECCOBAHUEM

+BosoueHueM (50%)

KOBKOH

ITAaMIIOBKOM

JIJIfl I3roTOBJIEHN S 3JIEKTPOHATPEBATEILHBIX 3JIEMEHTOB NMPUMEHSIOTCH:
AJFOMUHUN

+auxpom (50%)

30JI0TO

+manranus (50%)

O0paboTka pe3aHueM JaeTajieid NPONU3BOAUTCH C HEJIbIO:
CHUYKEHHS MaCChl

MOBBILIEHUS U3HOCOCTOUKOCTH

+MOBBIIICHUS] TOUHOCTH pa3zmepoB (50%)

MOBBIIIEHUS 11IEPOXOBATOCTH

+CHMKEHUS 1epoxoBaTocT noBepxHoctH (50%)

Tepmuueckasi 00padoTKa CIIIABOB OCHOBAHA HA 3AKOHOMEPHOCTSIX:
+@da3zoBbIxX npeBpanieHuil Beueacteue amorponuu (50%)

M3MEHEHHUS AJIEKTPOHHOT'O CTPOCHUS

CIOCOOHOCTH CIUIABOB U3MEHITH 00BEM MPH HArpeBe M OXJIKICHUN
+HU3MEHEHUS PaCTBOPUMOCTHU OJTHOTO KOMITIOHEHTA B IpyroM (50%)
M3MEHEHUsl BHYTPEHHEH SHEpruu CIUIaBa MPH HarpeBe U OXJIaKICHUH
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3ammTa npakTHYecKux pador

[Ipaktuueckas pabora Nel2 «MaTepuaiibl BBICOKOW U HU3KOM MPOBOAUMOCTH.

KonTakTHbBIE MaTEpHAIIBI»
Konmponvnvie sonpocwi:

1. BbI IpOEKTUPOBIITUK, BaM HAJI0 CIIPOCKTUPOBATH IJICKTPOMOOMIIb, KaKUe
MaTepHuabl JJI1 KAKUX 9acTe aBTOMOOWIISI BB Oy1€Te UCITOJIH30BATH?

2. PacckakuTe 0 CBOMCTBAaX YMCTOM MEAU, O JOCTOMHCTBAX M HEJIOCTATKaX €€
MPUMEHEHUS B KAY€CTBE TOKOMPOBOSAIIETO MaTepHaia.

3. I'e B 2JIEKTPOTEXHUKE MPUMEHSIOTCS CILUIABBI MEJIU?

4. PacckaXuTe 0 CBOMCTBAX YMCTOrO aIlOMUHUS, O JOCTOMHCTBAX M HEJIOCTaTKaX
€ro NPUMEHEHHUS B KAYECTBE TOKOMPOBOISIIIETO MaTepUAIIA.

5. UTo Takoe CrjiaB METAJIJIOB, KAKOBbI OCHOBHBIE YCIIOBUS €T0 MOJTy4YeHUS?

6. B uemM 0cOOEHHOCTD MOTYyYEHHS CIIJIABOB METOJIOM MOPOIIKOBON MeTaLTypruu?

7. Hapucyiite NOJUKPUCTALIMYECKYIO CTPYKTYPY CILIABA.

8. HazoBuTe HECKOJIBKO MPUMEHEHH CIIJIABOB C BHICOKHUM YJI€JIbHBIM

COIMIPOTHUBJICHHUCM B HAPOJAHOM XO3SMCTBE.

9. HazoBHuTE OCHOBHBIC MaTCpualibl, IPUMCHACMBIC TJII U3IOTOBJICHUA
QJICKTPUYCCKHUX KOHTAKTOB B MAaIrHUTHBIX ITYCKATCIIAX WM BBIKIIIOYATCIIAX. Kakumu
CBOMCTBAMU JOJIDKHBI 06J'IaI[aTB KOHTAKTHBIC MaTCpI/IaJIBI?

Taboauua 6 — Kpurepnu oueHkn ¢hopMHPOBAHHOCTH KOMIIETEHM i

Ko n HanMeHOBaHME HHIUKATOPA JOCTHKCHHUS
KOMIIETCHIIUN
(4acT KOMITETCHIIHH )

Kpurepun ouenuBanus copMUpOBAaHHOCTH
KOMIETEHIMH (4aCTH KOMIETEHIIUHN)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OIICHKE «3a4TCHO»
50-100% ot MakcuManbHOro Oasuia

NJ-1yx.1 AHanu3upyeT 3a1ady, BT €€
0a30BbIe COCTABIIAIONINE, OCYIIECTBIISET
JIEKOMITO3HITHIO 3a1a4n
N/-2yx. 1 Haxonut u KpuTHYECKH aHATTU3UPYET
nH(popMaIro, HEOOXOTUMYIO ISl PEIICHUS
IIOCTaBJICHHOHU 3a/1a4uu.

N-3yk.1 PaccmaTpuBaeT BO3MOKHbBIE BApUAHThI
pelieHus 3a/1auu, OLIEHUBAst UX IOCTOMHCTBA U
HEJOCTaTKH
N1-4yk.1 I'paMOTHO, TOTUYHO, ApIyMEHTUPOBAHHO
dbopMHpyeT COOCTBEHHBIC CYKICHHS M OICHKH.
OTtnnyaer GaxkTsl OT MHEHUH, HHTEpPIpETaLNH,
OIICHOK U T.Jl. B PACCYKIEHUSIX IPYTHX YUYACTHUKOB
JIeSITCIIbHOCTH
N/-5yk.1 Onpenensier U OUEHUBAET MOCIEICTBUS
BO3MOXHBIX PEIICHUH 3a1a4u
N-1omk-1 MUcnonb3yeT OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLMIUIUH JJIsl PEeLICHUs
CTAHJIAPTHBIX 3aJ1a4 B COOTBETCTBHUH C
HaIPaBJICHHOCTHIO MPOPECCHOHATHHON
JIeATCIbHOCTH
WN-1omnk-s Y4acTByeT B 3KCIEPUMEHTAIbHBIX
HCCIIEIOBAHUAX JIEKTPOOOOPYIOBAHUS U CPEACTB
aBTOMAaTHU3AIlUH

CtyneHT 3HaeT MaTepual 1o Teme, 1o
CYILECTBY OTBEYAET Ha MOCTaBJICHHBIE
BOIIPOCHI, 3HAE€T MaTe€pUabl BEICOKON U HU3KOU
IIPOBOAMMOCTH, KOHTAKTHBIE MaTE€pHaJIbI,
aHAJIM3HUPYET 3a/1ady, BblIess ee 0a30BbIe
COCTABJIAIOLINE, OCYIIECTBIIAET JEKOMIIO3ULIAIO
3a/1a41, HAXOIUT U KPUTUYECKH aHATIU3ZUPYET
MH(POPMALNIO JJIs PEIIeHUs TTOCTaBIEHHOMN
3aJ1a4u, CIIOCOOCH paccMaTpUBaTh BOZMOKHBIC
BapHaHThI PELICHMS 3a/1a4H, OLIEHUBAs UX
JOCTOWHCTBA U HEJIOCTATKH, (hopMupyeT
COOCTBEHHBIE CYX/IEHUS U OLIEHKU, MOXKET
oTAMYaTh (PAKThl OT MHEHHIA, OTIPEIEINIATh U
OLICHUBATH MTOCJIECTBUS BO3MOKHBIX PEILICHUN
3a/1a4y, pelaTh TUIIOBBIE 3a1a41
po¢eCCUOHATILHOM 1eATEIbHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MAaTeMAaTUYECKUX,
€CTECTBEHHOHAYUYHBIX U
o0menpoecCHOHATBHBIX TUCIIUTUIHH C
IpUMEHEHHEM MH()OPMaIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, a TaK¥Ke
CHoCcO0€H y4acTBOBATh B IPOBEICHUH
SKCIEPUMEHTAIBHBIX MCCIIEIOBAHUN
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2 OHEHUBAHMUME IMCBMEHHbBIX PABOT CTYAEHTOB,
PETJIAMEHTUPYEMBIX YYEBHBIM IIVTAHOM

[TucemenHble pabOTHI CTYJIEHTOB MO JUCIUIUTHMHE «MarepuaaoBeaeHune» y4eOHbIM
IJIAHOM HE IPEyCMOTPEHBI.

3 ONPEJAEJIEHUE PE3YJIBTATA
MMPOMEXYTOUYHOM ATTECTAIIUA

dopma NpoMeKyTOYHOM aTTECTAllUU 110 JUCLUILIUHE 3auen.

OLEHOYHBIE MATEPUAJIbI 1 CPEACTBA JULA IIPOBEPKH
COOPMHMUPOBAHHOCTU KOMIIETEHIIM

YK-1. CnocoGeH ocCymecTBJSATh NMOMCK, KPUTHYECKHUN AHAJIM3 M CHHTE3
HH(OpMALIMHU, IPUMEHATH CUCTEeMHBbIH MOAX0/ /sl pellleHHs MOCTABJIEHHBIX 3a/1a4.

3amanus 3aKPHITOr0 THIA

Boioepume ooun npasunvhwlit éapuanm omeema

IIpu npoekTHPOBAHUM U3/1e U HEOOXO0AMMO YUYNTHIBATH OCHOBHbIE CBOMCTBA
MaTepHuaJioB:

+IIpOYHOCTB, KECTKOCTh, YCTOMYUBOCTH, TEIIIOEMKOCTb.

I[Bet, TekcTypa, 3anax.

dopwma, pazmep, Macca.

Metoa TepMuveckoii 00padoTKH, P KOTOPOM MaTepHaJ HArpeBaeTcs /10
OIpee/ICHHOH TeMIlepaTypbl U BbLIEP:KUBACTCS PH Hell B TeYeHHE
OIpe/e/IECHHOT0 BPEMEHH, a 3aTeM OXJIAXK/AAeTCs 10 KOMHATHOM TeMIleparyphl,
Ha3bIBAETCH:

Omxur

+3akainka

[Tarika

3ajaHus OTKPBITOrO TUIIA

/Jlaiime pazeepnuymulii omeem Ha 60NPOC

YTto Takoe NPOYHOCTH MaTepHasia U KaK OHA onpeeasercs?

IIpasunvHovii omeem. [IpogHOCTH MaTepraa ONpeaeNsIeTcs Kak CliocoOHOCTh MaTepuaa
BBIJICPIKUBATH HATpy3KH 0e3 paspymieHus win nedopmanun. OHa u3Mepsercs B
eAMHUIIAX CUJIBI, TAKUX KaK KT Wik H, ¥ 3aBUCUT OT CTPYKTYpBI MaTepuaia, ero cocTaBa
U pa3Mepa 3epeH.

KakoBbI 0CHOBHbIE THIIBI MATEPHATOB H UX MPHUMeHEHHE B PA3JIMYHBIX OTPACJIAX
NPOMBIILJIEHHOCTH ?
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IIpasunvueiii omeem. OCHOBHBIE TUITBI MATEPUAJIOB BKJIFOYAIOT METAILIbI, IJIACTMACCHI,
KepaMUKy, KOMIIO3UTHI U Ipyrue Marepuaibl. Kaxkaplil TUIT MaTepuaia UMEeeT CBOU
MPEUMYIIECTBA U HEJJOCTATKU B 3aBUCUMOCTH OT 00JIaCTH MPUMEHEHHS. MeTasib
MCITIOJIB3YIOTCS B POU3BOJICTBE aBTOMOOMIIEH, CAMOJIETOB U APYTUX TPAHCTIOPTHBIX
CPEIICTB, a MJIACTMACCHI - B TPOU3BOICTBE OBITOBOM TEXHUKH U AJIEKTPOHHUKHU. Kepamuka
HCITOJIB3YETCS B TIPOM3BOJICTBE KEPAMUKH, @ KOMIIO3UTHI - B aBHAIINIOHHON U
KOCMHUYECKON TTPOMBITINICHHOCTH.

Kak npoucxoaur npouecc TepMuyeckoil 00padoTKH MeTALIOB U KaKHe
npeuMyIiecTBa OH jaaer?

IIpasunvHoii omeem. Tepmuueckas 00paboTka — 3TO MPOIECC HATPEBAHUS U
OXJIQKJICHHS METaJlJIa JIJIsT U3MEHEHUS €T0 CTPYKTYPBI U CBOKMCTB. OHA MOXKET IMOBBICUTH
IPOYHOCTh, U3HOCOCTOMKOCTh M KOPPO3UOHHYIO CTOMKOCTb, & TAKXKE YIYUIIUTh
00pabaThIBa€MOCTh M CPOK CITY>KOBbI MaTepuaia. TepMudeckyro o0paboTKy MOXKHO
IPOBOJUTH PA3TMUYHBIMU METOIAMH, TAKUMHU KaK OTXUT, 3aKajka, OTIYCK U MaiKa.
Kaxxnp1it MeTo1 uMeeT CBOM 0OCOOCHHOCTH U MIPUMEHSETCS B 3aBUCUMOCTH OT
TpeOOBAHMI K U3JIEIHIO.

Kakue meToabl Hcciie10BaHNS MATEPHAJIOB CYLIECTBYIOT M KAK OHH UCHOJIb3YHOTCS
JJIsl aHAJIM3A CBOICTB MaTepuasioB?

Ipasunvhuiii omeem. CymecTByeT HECKOJIBKO METOIOB UCCIIEOBAHNS MAaTEPHUAJIOB,
KOTOPbIE UCIIOJIb3YIOTCS JJI aHaIu3a UX CBOMCTB. OAuH U3 Haubosee
pacpoCcTpaHEHHBIX METOI0B — ATO MEXaHWUeCKHil TecT. OH MO3BOJISET OMPEICTHUTh
MIPOYHOCTh, YIIPYTOCTh M IPYyTHe MEXaHUIECKHNEe CBOMCTBAa MaTepuana. Jlpyroit metoq —
3TO XUMUYECKUN aHamu3. OH UCIIOIB3YETCs IS OTIPEICTICHUS COCTaBa MaTepHalia U ero
cBOMCTB. Takxe CymecTByeT METOI TEPMUIECKOTO aHAIHM3a, KOTOPBI MO3BOJISET
U3ydaTh U3MEHEHHUS CBOWCTB MaTepuasa Npu u3MeHeHUu Temneparypsl. Hakoner,
CYILIECTBYET METOJI AEKTPOXUMUYECKOTO aHAIN3a, KOTOPBIN UCIIOJIb3YETC s ISt
U3Y4YEeHUS DJIEKTPUUECKUX CBOMCTB MaTepuaa.

Kaxkoii MmeToa aHau3a n03BoJIsIeT ONpPeieIUTh COCTaB MaTepuasia’?

IIpasunvhwuiii omeem. XUMAUYECKUM aHATIA3 — 3TO METOJ UCCIIEIOBAHU S, KOTOPBIN
MO3BOJISIET OMPEEIUTh XUMUUYECKUM cOCTaB MaTtepuania. [[is 3Toro ucnonb3yercs
crienuaibHOe 000pyI0BaHUE, TAKOE KaK CIIEKTPOMETP MM Macc-criekTpoMeTp. C
MTOMOIIIBIO 3TUX TPHUOOPOB MOXKHO OTPEACIIUTH COACPKAHNE PA3TUIHBIX DJIEMEHTOB B
MaTepuaie, a TakyKe X COOTHOIIEHUE APYT ¢ IPYroM. XUMHUYECCKUIN aHAH3
WCITIOJIB3YETCSI B PA3JIMUHBIX 00JIACTAX HAYKW U TEXHHUKH, HATIPUMEDP, B METAJUTYPTUH,
XUMUH, MEIUIHE U IPYTHX.

Kaxkoii Tun MmaTepuajia ucnob3yeTcs IJisl H3rOTOBJIEeHHS KOPIYCOB KOMIIBIOTEPOB?
IIpasunvHoii omeem. J1jis N3TOTOBICHHS KOPITYCOB KOMIIBIOTEPOB UCIOIB3YIOTCSA
pas3nuYHble MaTepUaibl, TAaKWe KaK CTallb, aTFOMUHUM, MJIACTUK U CTeKJI0. OHU UMEIOT
CBOM MPEUMYLIECTBA U HEAOCTATKH, HO AJTIOMUHUMN SBIISETCS CAMBIM MOMYJISIPHBIM
MaTEpHAIIOM.

OIIK-1. Cnocofen pemars THNOBBIE 3a4a4d  nNpodeccHOHAIBLHOMI
NAeATeIbHOCTH HA OCHOBe 3HAHMH OCHOBHBIX 3aKOHOB MAaTeMATH4YeCKHX M
€CTECTBEHHbIX HAYK C NpUMeHeHHeM WHGOPMANNOHHO-KOMMYHUKAIIMOHHBIX
TeXHOJIOTHil.
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3agaHus 3aKpHITOrO TUNA

Buioepume ooun npaeunvuwlii gapuanm omeema

3axon I'yka st ynpyroro reJjia onucbiBaer popmyJia:

F=ma
+F = kx
P=F/A
I V=F/m

Bropoii 3axkon HeroTOHA 1J1s1 CHIIBI M YCKOPEHUS TeJIa ONUChbIBaeT popmyJia:
+F=ma

a=F/m

F=ma"2

a=Fv/m

3aaHusA OTKPHITOIO THIIA

Hatime pazeepruymotit omeem na éonpoc

YT1o 03HaYaET TEPMHUH “MaTepuag”?

IIpasunvueiii omeem. Matepuan — 3TO BEILIECTBO, KOTOPOE UCHOIb3YETCS JUIsl CO3IaHUS
IPEAMETOB U KOHCTPYKIIUH.

Kakue Buabl MaTepuajioB cymecTByOT?

IIpasunvhubiii omeem. CylieCTBYET MHOKECTBO BUIOB MaTEPUAJIOB, BKJIFOUAs METaJIbL,
IJIaCTMACChl, KOMIIO3UTHI, KEpaMUKy U Apyrue. Kaxapiil Buj matepuana uMeeT CBOU
YHHUKaJIbHbIE CBOMCTBA U IPUMEHEHHUE B 3aBUCHMOCTH OT KOHKPETHOM 00J1acTH.

Kaxkue cBoiicTBa MaTepuasioB HauboJiee BaKHbI 1JIS HHKEHEPOB-KOHCTPYKTOPOB?
IIpasunvHoii omeem. J1Ji1 NHKEHEPOB-KOHCTPYKTOPOB HanboJiee BaXKHBIMU CBOWCTBaMU
MaTepHaJIOB ABJISIOTCS IPOYHOCTb, ) KECTKOCTh, yCTOWYUBOCTH K KOPPO3HH,
TEIJIONPOBOJAHOCTD, JJIEKTPOIPOBOIHOCTD U IPYTHE.

Kakmue meToabl Hccjie10BaHUA CBOMCTB MAaTEPHATI0B HCIIOJIb3YIOTCS B
MaTepuaJioBeAeHNn?

IIpasunvueiii omeem. B MaTepuanoBeIeHUU UCTIONb3YIOTCSA Pa3IuYHbIe METOAbI
UCCJIEI0BAHMS, TAKUE KaK MEXaHUUYECKHUE UCTIBITAHUS, XUMUYECKUI aHaAIH3,
MUKPOCKOITUYECKOE HCCIIeIOBAaHUE, peHTTeHOTpadus, CIIEKTPOCKOIHUS U JpyTrue. ITH
METO/IbI TTO3BOJISIFOT MOJIYYUTh HH(POPMAIIMIO O CBOMCTBAX MaTepHaia U ONpPeIeTUTh €ro
IPUTOJHOCTD VISl UCIIOIb30BaHUS B KOHKPETHBIX YCIIOBHSIX.

Kakmue 3aqaun pemialoTcsi ¢ HIOMOIIbI0 MATEPHUATOBEACHUSI B COBPEMEHHOM
NMPOMBIIIJIEHHOCTH?

IIpasunvuviii omeem. MaTtepruanoBeieHUE PEIIAET MHOKECTBO 3a/1a4, CBA3aHHBIX C
CO3JaHUEM HOBBIX MAaTEPHAJIOB C YJIyYIIEHHBIMU CBOMCTBAMHU, ONTHMHU3aLAEH
CYILIECTBYIOIUX MaTEPHAIIOB JJIs1 KOHKPETHBIX YCIOBUHM IKCILTYaTAlMH, & TAKKE C
pa3paboTKOI HOBBIX METOJIOB 00OPaOOTKH MAaTEPHAJIOB AJISl YIYUIICHUS] UX CBOWCTB.
Kakue TUnbI MaTepraioB NPUMEHSIOTCH B Pa3JIMYHbIX OTPACIAX
NPOMBILIJICHHOCTH H Mo4YeMy?
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IIpasunvueiii omeem. Pa3znuyHblie 0Tpaciiyd MPOMBIIUIEHHOCTH UCIIONB3YIOT PA3IMYHbIC
BU/IbI MATEPUAJIOB B 3aBUCUMOCTH OT CBOMX MOTpeOHOoCTel. Hanpumep, B
aBTOMOOUIILHOM MPOMBIIIIIEHHOCTH UCTIOIB3YIOTCSI METAILIIBI JJISl CO3/IaHMS Ky30BOB U
JIBUTATEJICH, a B AJICKTPOHUKE - IJIACTMACCHI JIJISl U3TOTOBIICHUS KOPITYCOB M KaOEIIEeH.
Kakue coBpeMeHHbIe TEXHOJIOTHH MCTIOJIL3YIOTCA B MaTepuaioBeleHuN ISl
yJAy4llleHUsI CBOIICTB MaTepuajioB?

IIpasunvrovii omeem. COBpEMEHHBIE TEXHOJIOIMH, TAKUE KAK HAHOTEXHOJIOTHH,
OMOTEeXHOJIOTHH U WH(POPMAITMOHHBIC TEXHOJIOTHH, UCTIOIB3YIOTCS B MaTEPHUATIOBEICHUH
JUTSL CO3/JaHMSI HOBBIX MaT€pUAJIOB C YHUKAJIbHBIMU CBOMCTBAMHU U JIJIS1 pa3pabOTKU
HOBBIX METOJ/IOB MCCJICIOBaHUS MAaTEPHUAIIOB.

OIIK-5. Cnoco0eH y4acTBOBATH B MNPOBEJCHHUM 3JKCHEPUMEHTAJBHBIX
HCCJIeJ0BAHU B IPO(ecCHOHANBHON AeATeIbHOCTH.

Banamm 3aKPLITOI'o THIIA

Buvibepume o0un npagunvnulii gapuanm omeema

o1t onpeaesieHUs1 MPOYHOCTH MATEPHUAJIA UCTOJIB3YIOTCS METOIbI:
+McnbITanusa Ha MPOYHOCTh

XHUMHUYECKNHN aHaAJIN3

MUKpPOCKONTMYECKOE UCCIIEAOBAHUE

Pentrenorpadus

Kakue MeTobI HCTIOJIB3YHOTCH JIS1 ONIPeieIeHUs 3JIeKTPONPOBOTHOCTH
MarepuaJja?

+DeKTpUUECKHE U3MEPEHUS

MUKpPOCKOTTMYECKOE UCCIIEI0BAHUE

XUMHUYCCKUHN aHaJIu3

MeTton ripo0 1 omuboK

3aIlaHI/IH OTKPLITOIO THUIIA

/laiime pa3zeepuymulii omeem Ha 60NPOC

Kakmue THIIBI IKCHEPUMEHTATbHBIX HcCae10BaHMii NMPOBOJSITCSI B
MaTepHaJIOBeIeHUH U KaKhe MeTOAbl HCIOJIb3YIOTCA VISl MX MPOBeAeHus ?
Ilpasunvnviu omeem. B MarepuanoBeIeHUH NPOBOIATCS  SKCIIEPUMEHTAIbHBIE
UCCIICIOBAHUSI  Pa3JIMYHbIX  CBOWMCTB  MAaTepHaliOB, TaKUX KakKk  IPOYHOCTb,
AIEKTPONPOBOIHOCTh, TEPMOCTOMKOCTh U IPYTHE, a JIJI1 UX MPOBEACHUS UCTIOIb3YIOTCS
pa3iMuHble METOJAbl, TaKhe KaK MEXaHUYECKHUE HCIBbITaHUSA, JJICKTPOXUMHUYECKUE
HU3MEPEHUs, TEPMOJUHAMUYECKHE PACUETHI U JIP.

Kakue HHCTPYMEHTBI MCHOJB3YIOTCS B JIKCIEPUMEHTAJbHBLIX MCCIET0BAHUAX
MaTepHajioB U KAK OHU BJIUSIIOT HA Pe3yJbTaThl?

IIpasunvhusiii omeem. J1jis1 IpoBEEHUS IKCIIEPUMEHTATBLHBIX UCCIEIOBAHUN MaTEpUaIOB
WCTOJIB3YIOTCA Pa3IMYHbIE HWHCTPYMEHTBI, TaKME€ KaK MHUKPOCKOIbI, PEHTTE€HOBCKHE
amaparhl, JJCKTPOHHBIE MHKPOCKOIIBI M JAp., KOTOpPBIE MO3BOJSIOT IOIydYaTh Ooliee
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TOYHBIC JIAaHHBIE O CBOMCTBAaX MarepuanoB. OQHAKO, BHIOOp MHCTPYMEHTOB 3aBUCUT OT
KOHKPETHBIX 3a/1a4 UCCIIEIOBAHUS U MOXKET BIIUATH HA PE3yJIbTaThl SKCIIEPUMEHTA.
Kakue mnpo0sieMbl MOryT BO3HMKHYTh IPH NPOBeJIeHHH 3IKCIEPHUMEHTAIbHBIX
HCCJICJOBAHMI MATEPHAJIOB M KaK X MOKHO PellIuTh?

IIpasunvubiii.  omeem. llpu NOpOBEAEHUU  DSKCIEPUMEHTAIBHBIX  HCCIIEIOBAHUI
MaTepUaioB MOTYT BO3ZHUKATh PAa3IUUYHbIC MPOOIEMBbI, TAKUE KaK OIHOKU B U3MEPECHUSIX,
HEJIOCTATOYHAasi TOYHOCTh NPUOOPOB, M3MEHEHUE CBOMCTB MaTepualioB B Mpoliecce
dKCIIepUMEeHTa U Jp. JlJia pemeHus 3Tux mpooiemM HeoOX0AMMO MPOBOAUTH TIIATEIBHYIO
MOATOTOBKY K JKCIIEPUMEHTY, HCMOJb30BaTh KA4€CTBEHHbIC MPUOOPHI M MPOBOJUTH
KOHTPOJIb Ka4€CTBa PE3yJIbTaTOB.

Kakue MerToabpl aHaiu3a JHKCNEPUMEHTAJbHBIX [AHHBIX MCIOJb3YIOTCH B
MaTepHuajioBeleHUN U KaK OHM MOMOTralT B MHTEPNpeTANH Pe3yJabTaTOB?
IIpasunvhubiii omeem. B MatepualloBeIEHUN UCTIOIb3YIOTCA Pa3IMYHbIE METO/IbI aHAIN3a
DKCIEPUMEHTAIIbHBIX JIaHHBIX, TAKWE KaK CTATUCTUYECKHI aHaliu3, PErpecCUOHHBIN
aHaJu3, aHAJIU3 BPEMEHHBIX PAIOB U Ap. OHU MOMOTalT B UHTEPIPETALMN MOTYYEHHBIX
pPE3YyJbTATOB U BBISBICHUU 3aKOHOMEPHOCTEW B MOBEACHUN MAaTEPHUAJIOB MIPU PA3IMYHBIX
YCIOBUSX.

Kak cBsizaHbl MeKay cO00i MaTepuaioBeeHHe U NHKeHepHasa rpaduxa?
Ipasunvuovii omeem. nxenepHas rpaduka U MaTEPHATIOBEICHUE TECHO CBS3aHBI APYT C
JIpYyroM, TaKk Kak o0e€ IUCHUILIMHBI W3Yy4alOT CBOMCTBA MAaTEpPHANIOB M CIIOCOOBI WX
oOpabotku. WmxeHepHas rpaduka 3aHUMACTCS NTPOCKTUPOBAHMEM W3ACIHNA U3
MaTEepUAJIOB, & MATEPUATIOBEIECHUE U3yYaEeT CBOMCTBA MAaTEPUAIIOB U UX B3aUMOJCHCTBHE
C OKPYKaroIIEH CPEeIIou.

B 4yeMm 3akir0uaercs cyTbh TepMHUYECKO 00padOTKH MaTepUaIoB?

IIpasunvueiii omeem. Tepmudeckas oOpabOTKa MaTepuasIoB 3aKII0YAETCsl B HArPEBaHUU
Marepuanga [0 OINPEIEJICHHONM TeMIepaTypbl, BBIIEPKKE IpPU 3TOW TEMIIEpAType U
OXJIAXIEHUH J1O0 KOMHATHOW TeMmIepaTypbl. OTOT NPOLECC IO3BOJIAET HU3MEHUTH
CBOMCTBa MaTepuana, TaKUe KakK IPOYHOCTb, TBEPAOCTb, YIOPYTrOCTh M JIPyTHE.
Tepmuueckass 00pabOTKa MOKET MPOBOAUTHCS JIJISl YIYUIICHUS] MEXaHMUYECKUX CBOMCTB
Marepualia, MOBBIIIEHUS KOPPO3UOHHOM CTOMKOCTH, YJIYUIIEHUSI KaueCTBA MOBEPXHOCTH
U JIpyTUX LEIEH.

OxoHUaTenbHBIE  pe3yJbTaThl  OOydeHUs  ((POPMUPOBAHUS  KOMIICTCHIIHI)
OTIPEJIEIISIIOTCA TIOCPEJICTBOM TepeBojia 0auioB, HaOpaHHBIX CTYJIEHTOM B MpOIlECcCe
OCBOCHHSI JUCITUIUIMHBI, B OIEHKH: 0a30BbIi YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHITUN
CUHMTAETCSI JOCTUTHYTHIM, €CIIM Pe3yJbTaT OOYUYEHUSI COOTBETCTBYET OIICHKE «3a4YTCHO
(50-100 peHdTHHTOBBIX OAJITIOB).
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4 IIOPSIIOK MPOBEJIEHUSI TIOBTOPHOM
MNPOMEXYTOUYHOM ATTECTALIUU

dopma MPOMEKYTOUHOU aTTECTALMHU 110 TUCIUILIAHE 3a4ET.

@OHJI OLEHOYHBIX CPEACTB IS MPOBEACHUS TOBTOPHOM

IIPOMEKYTOUHOU

arTTeCcralnun CI)OpMI/IpyeTCH M3 4YucCja ONCHOYHBIX CPCIACTB II0 TCMaM, KOTOPLIC HC

OCBOCHBI CTYJICHTOM.
Ilpumeuanue:

I{OHOJ’IHI/ITGHBHBIG KOHTPOJIbHBIC

HUCIIBITaHUA

IMPpOBOJATCA  JId  CTYACHTOB,

HaOpaBmmx wmeHee 50 OamioB (B coorBercTBUU ¢ «llonokeHneM o MOJIyJIbHO-

PEUTUHTOBOM CUCTEMER).

Ta6auna 7 — Kpurepuu orieHku c)OpMUPOBAHHOCTH KOMITETSHIIHUM

Kon 1 HanMeHOBaHHE MHIMKATOPA JOCTHKCHUS
KOMITETCHIIUH
(4acTu KOMIETEHLIUN)

Kpurepuu oniennBanus chopMupOBaHHOCTH
KOMIIETEHIMH (YaCTH KOMIETEHIMH)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OICHKE «3aUTCHOY»
50-100% ot MakcuMaIpHOTO Oajuia

N-1yk.1 Ananuzupyer 3aiaqy, Belemss ee 0a30BbIe
COCTABJISIIOLIUE, OCYUIECTBISAET JEKOMIIO3ULUIO
3a1a4u
N-2yk.1 HaxoauT u KpuTHYECKH aHaIU3upyeT
MH(POPMALINIO, HEOOXOIUMYIO ISl PELICHUS
MOCTAaBJICHHOM 3a7auH.

N/I-3yk.; PaccmaTpuBaeT BO3MOYKHbBIE BApHaHThI
penieHus 3a1a4yy, OLEHUBAs UX JTOCTOMHCTBA U
HEJ0CTaTKU
N/1-4yk.1 I'paMOTHO, TOTHUYHO, apIyMEHTHPOBAHHO
dhopmupyeT COOCTBEHHBIC CYKICHHS M OIEHKH.
OTtnuvaer GaxkTel OT MHEHUH, HHTEPIPETALNH,
OIICHOK U T.JI. B PACCY>KJIEHUSX APYTUX YUaCTHUKOB
JeATETbHOCTH
NJ-Syk.1 Onpenensier U OLEeHUBAET MOCIEICTBUS
BO3MOXKHBIX PEIICHUH 3ajaun
N-1omk.1 Mcnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIUIMH JIJIS1 PEILICHUS
CTaHJAPTHBIX 3a7a4 B COOTBETCTBUH C
HaIPaBJICHHOCTHIO TPOPECCHOHATLHOMN 1A TEIIbHOCTH
N/-1omk-s YuacTByeT B 3KCIIEPUMEHTAIbHBIX
UCCIIEIOBAHUIX AJIEKTPOOOOPYIOBAHUS U CPEACTB
aBTOMAaTHU3aIUU

CryneHt Ha 0a30BOM YpOBHE IIOHUMAET
CYUIHOCTh BOIIPOCOB M U3JIaracT OTBETHI HA
BOIIPOCHI TT0 TeMaM JWCIHILINHBI,
aHAIM3HUPYET 3a]1a9y, BBIICISA ¢ 0a30BbIC
COCTaBIISIONINE, OCYIIECTBIISIECT
JIEKOMITO3HIIMIO 3aa4YH, HAXOIUT U
KPUTHYCCKH aHATH3UPYET HH(DOPMAIIHIO JIIS
pEIICHHS TOCTABJICHHOM 3a/1a4H, CIIOCOOEH
paccMaTpuBaTh BO3MOXKHBIE BAPUAHTHI
pelleHsI 3a]1a41, OLEHUBAsI UX JJOCTOUHCTBA
Y HEJI0CTAaTKHU, GOPMHUPYET COOCTBEHHBIS
CY)KZIGHI/H[ " OLICHKH, MOXET OTJINYAaTh (1)aKTBI
oT MHCHHfI, OHpCI[eHSITI: " OLICHHUBATH
MOCJICICTBHUS BO3MOXKHBIX PEIICHUH 3a/1auH,
perraTh TUIOBBIC 33]1a4u TPO(HEeCCHOHATEHOM
IEeITEILHOCTH Ha OCHOBE 3HAHWHA OCHOBHBIX
3aKOHOB MaTEMaTHYECKHUX,
€CTeCTBEHHOHAYYHBIX U
oOmenpodecCuOHAIBHBIX TUCIUIUIMH C
MpUMEHEHHEM UHPOPMAIIMOHHO-
KOMMyHI/IKaI_[I/IOHHBIX TCXHOHOFI/If/’I, a TaKxXKE
CHOCOOEH y4acTBOBAThH B MPOBEIICHUH
HKCIIEPUMEHTAIBHBIX MCCIICIOBAHUN
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