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Jluer akTyanusanuu padodeii nporpaMmmel

PaGouas mporpamma niepecmoTpena, oGeyskieHa u ono6pena s peanusamun B 2020 - 2021
yueGHOM rojty Ha 3acenanuy Kaenpsl ABTOMATH3HPOBAHHOTO IEKTPONPHBO/A H

MEXaTPOHHKH
Iporokonor JO O 209 \Ne 4
3aB. kadenpoit ZZ;_—%ZA.A. Huxonaes

Pabouasi nporpamma nepecmotpena, o6eyxk/ieHa u on06pena s peanusamuy B 2021 - 2022
yueGHOM rofty Ha 3ace/lanuu Kadenpsl ABTOMATH3UPOBAHHOTO HNEKTPONPHBO/A H
MEXaTPOHHUKH

ITpotokomor PO ery SNt
3aB. kadeapoii A.A. Hukonaes

PaGouas nporpamma nepecmotpena, o6cysk/ena u onobpena uis peanmsauu B 2022 - 2023
yueGHOM rojty Ha 3acelaHiH Kapeapbl ABTOMATH3MPOBAHHOTO HIEKTPONPUBOLA H
MEeXaTPOHHKH

IMporokomor 200 5 Mol
3aB. xadenpoit A.A. Huxonaes

PaGouast nporpamma nepecmoTpena, o6cyxkena 1 onobpena uist peammsaruu B 2023 - 2024
y4eGHOM roty Ha 3ace/lanuH Kadye[phl  ABTOMATH3MPOBAHHOTO JIIEKTPONPHBOLA 1
MeXaTPOHUKH

ITporoxomor 200 Bl No

3as. kadenpoit A.A. Huxonaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IlenssMu  OCBOEHMSI JAUCHUIUIMHBL (MOIYJs) «MalIMHOCTPOUTENbHBIE MaTepHUabl»
SBISAIOTCS: (OpPMHUpPOBAaHUE 3HAHUK B 00JAaCTH (PUBUYECKHX OCHOB AIIEKTPOTEXHUYECKOTO
MaTEepHAJIOBEICHNUS, COBPEMEHHBIX METOJIOB IIOJYYEHUS KOHCTPYKIHMOHHBIX MaTepUaoB,
CHOCOOOB IMArHOCTUKH H YITYYIIICHHUS UX CBOMCTB.

B npouecce npenogaBanyst AUCHUILIMHBI JOJDKHBI ObITh PEIIEHBI CISAYIOIUE 3aJauu:

- 1aTh CTYJCHTaM IOHATHE (PU3UKO-XUMUYECKOIN CYITHOCTH SIBICHUH, MPOUCXOSAIINX B
MaTepuagax HpU BO3ACHCTBHMM Ha HHUX Pa3IMYHBIX (PAKTOPOB B YCJIOBHUSAX IPOU3BOJACTBA U
AKCIUTyaTaIlH, ¥ UX BIMSIHUE Ha CBOMCTBAa MaTEPUAJIOB;

- YCTAaHOBMUTb CBSI3b MEXJY XHMHMYECKHMM CBOICTBOM, CTPOCHMEM U CBONCTBaMHU
MaTepHajoB;

- U3y4UTb TEOPETUYECKUE OCHOBBI NPAKTUKU pean3allid pasInyHbIX CIIOCOOOB
NOJy4eHUss W 00paboTKM MaTepuanoB, OOECIEYMBAIOIIMX BBICOKYIO HAAE&KHOCTh H
JI0JTOBEYHOCTh (DYHKIIMOHUPOBAHUS IPUOOPOB U 000PYIOBAHHUS;

- 1aTh 3HAHHUSI 00 OCHOBHBIX TPYIIAX METALIHYECKUX U HEMETAJUIMYECKUX MaTepPHaJIoB,
UX CBOMCTBAxX U 00JaCTAX IPUMEHEHHUS;

- O3HAKOMHUTH CTYACHTOB C TMIE€PCIEKTUBHBIMU HAaNpPaBICHUAMU pa3pabOTOK U
TTINUMEeHEeHUd CORNEMEHHRKIX ATTeEKTNOMATENUATIOR U TEXHOTOTUU UX URTOTORTTEHU A

2 MecTo ITMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

JucuuiuimHa MammHOCTpOUTENbHBIE MaTepHaibl BXOAUT B 0a30BYIO0 4acTh y4eOHOTO
11aHa 00pa30BaTeNIbHON MPOTrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

®dusuka

Xumus

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NPH M3YyYEHUU JaHHOM IUCIMITIMHBI OyxyT
HEOOXOIUMBI JUTSl U3yUSHUS T CIUTLTIH/TIPAKTHK:

DJNEeKTPUYECKUE U AIEKTPOHHBIE armapaTsl

DNEeKTpUYECKHEe MAIIUHBI

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHMs] AUCUMILIUHBI (MOayIst) «MalIMHOCTPOUTENbHbBIE MaTepHalIbl»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSAMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH
OK-9 TOTOBHOCTBIO MOJIH30BaThCSI OCHOBHBIMU METOJJaMH 3aIIUTHI IPOU3BOICTBEHHOTO

MepcoHalia 1 HaCCJIICHUA OT BO3MOKHBIX MOCJIEICTBUIM aBapI/Iﬁ, KaTaCTPO(I), CTUXUIHBIX 6CHCTBHﬁ

3HaTh OCHOBHBIE OIIPEIEIECHUS MAIIUHOCTPOUTEIbHBIX MaTEPHAJIOB;
METO/BI 3AIIUTH TPOU3BOACTBEHHOTO IEPCOHANIA U HACEJIEHHS OT BO3-
MO>KHBIX TTOCIIEICTBUI aBapHii, KatacTpod, CTUXHIHBIX OeCTBUI

YMeThb MIPUMEHHTD MOJIyY€HHBIC 3HAHUS TIPH 3aIIUTE TPOU3BOJICTBEHHOTO
TepCoHaNIa U HAaCEJICHUS OT BO3MOXKHBIX ITOCIICJICTBUI aBapuid, KaTacTpod,
CTUXHUHHBIX O€ICTBHII;

BJIaI[eTB MCTOAaMU 3alllUThI ITPOU3BOACTBCHHOTO IIEPCOHAJIA U HACCIICHUA OT
BO3MOJK-HBIX MTOCJICICTBUI aBapuii, KaTacTpo(, CTUXUIHBIX OCACTBUI




ITK-13 roToBHOCTBIO Y4aCTBOBATh B MIPOBEICHUM MPEABAPUTEIbHBIX UCTIBITAHUI COCTAaBHBIX
qacTel OMBITHOrO 00pa3iia MeXaTpOHHOU WM pOOOTOTEXHHYECKON CUCTEMBI 110 3aJJaHHBIM
porpaMMaM M METOJMKAM M BECTU COOTBETCTBYIOIINE KYPHAIIbI UCIIBITAHUMA

3HaTh

MOAXOIbI K OpTraHU3AIMK UCITBITAHUN COCTaBHBIX YaCTEH OIBITHOTO 00pas3iia
MEXaTPOHHON WK POOOTOTEXHUYECKOW CUCTEMBI IO 3a/IaHHBIM
MporpaMMaM U METOJIMKAM U BECTH COOTBETCTBYIOIIUE KYPHAIIbI
HCIBITAaHUH

VYmMmern

MNPHUMCHUTH MMOJTYUYCHHBIC 3HAHUWS I[TPU OpTraHHU3allnn HCIIBITAHUI COCTaBHBIX
YacTeH OIBLITHOTO o6pa3ua MeXanOHHOﬁ W1 pO6OTOTeXHI/I‘IeCKOﬁ CHUCTEMBI
110 3aIaHHBIM IIpOorpaMMaM U MCTOAUKaM U BECTU COOTBCTCTBYIOIIUC
JKYPHaA-JIbl HUCITBITAHUH

Bnanets

METOINKAaMH BBIITOJTHEHUS UCITBLITAHNI COCTaBHBIX YAaCTEH OMBITHOTO
oOpasma MexaTpoOHHOM WU POOOTOTEXHUYECKON CHCTEMBI 10 33JJaHHBIM
MporpaMMaM U METOJIMKAM U BECTH COOTBETCTBYIOIIUE KYPHAIIbI
HUCIBITAaHUN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTenbHas pabora — 122,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast g
KOHTaKTHas paboTta E 3 dopma TEKyIIEro
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) == A y p Kon
> 3 © | camocTosITEeNnbHOM | yCHIEBAEMOCTH H
JIUCIUILIAHEI & [ . | xommerenuu
Q & padoThI MIPOMEKYTOYHOM
71a6. | mpakt. | € 8
Jlek. - | IPAKT- | 29 aTTecTaluu
3aH. 3aH. | U &
1. Bgenenue B
3NEKTPOTEXHUYECKOE
MaTepHaJOBEICHHE.
1.1 Tlpemmer Kypca, ero
MECTO B CHCTEME
3IEKTPOTEXHHUYECKOTO
IToaroroBka k .
obOpazoBanusa. CBs3b  CO ABOPATODHO Texymuit
CMEXHBIMU JTUCIUTIIMHAMU. 0,5 10,4 patop KOHTPOJTh TIK-13, OK-9
. MPaKTHYICCKOMY
Briiag poccHHCKUX yYEHBIX YCIIEBAEMOCTH
3QHATHIO
B pas3BuTHE
MaTepHaIOBEACHUS Kak 3
HAYKH.
1.2 Meroauka u TpaBHia
BBITIOJTHEHHUS JTa00PATOPHBIX
IToaroroBka k .
pabor. ITopsimox 1A60DATODHO Texymmit
odopmieHusT 1abopaTOPHBIX 0,25 8 parop KOHTPOJIb TK-13, OK-9
MPaKTHYICCKOMY
pabor W HMX  3alIuTa. YCIIEBAEMOCTH
3QHATHIO
MNHcTpykTaxk 1NO TEXHHKE
0€30MacHOCTH.
Wroro no pazaeny 0,75 18,4
2. CrpoeHue  BEIIECTB, WX
KJIaCCH(UKAIHSI.
2.1 OOmme cBemeHus o
CTPOEHHUH BEIECTBA:
arperaTHbie COCTOSTHUS,
ITogroroBka K .
neexThl CTpOeHHs W WX 1A6ODATODHO Tekymmit
BIIMSIHUE Ha CBOMCTBa 0,25 8 partop KOHTPOJb TIK-13, OK-9
. MPAKTHIECKOMY
MaTepuaoB; BHUIBI CBs3ed B YCIIEBAEMOCTH
3aHSATHIO
BEILIECTBE; cTpoenue| 3
KPUCTATTHIECKUX U
aMOp(QHBIX BEHIECTB
2.2 Knaccuduxarus IToxnroroska k .
MaTepHajIOB o 1a00pPaTOPHO Texymmii
P 0,25 8 partop KOHTPOJIb TIK-13, OK-9
JNEKTPUYCCKUM u MPAKTUYECKOMY
. YCIIEBAEMOCTH
MAarduTHBIM CBOMCTBaM 3aHSATHIO
Uroro no pazaeny 0,5 16
3. KoHCcTpyKIIOHHBIE i

IIPOBOAHHUKOBBIC MaTCpHaJIbl.




3.1 Tepmuueckasi 00paboTKa

KOHCTPYKI[HOHHBIX TToaroroBska K .
MaTepuajaoB. Meramibl u 1a00paTOpHO- Texymuait
P ) 0,25 8 patop KOHTPOJIb TIK-13, OK-9
CILIABEL. Krraccuguxanyst MPAKTHIECKOMY
yCIeBaeMOCTH
MPOBOTHUKOBBIX 3aHSATHIO
MaTepuasoB, X CBOICTBa
3.2 Merauiel U CIUIABEL TlogroroBka k .
Kraccndpuxanus 71a00paTopHO Texymuii
0,25 8 parop KOHTPOITH TK-13, OK-9
MPOBOTHUKOBBIX MPAKTHICCKOMY
o yCIeBaeMOCTH
MaTepHaJoB, HX CBOMCTBA 3aHSATHIO
3.3 Marepuansl ¢ BBICOKHM IToaroroBka K Texymuit
CONPOTHBICHHEM 1a00paTOpHO-
p ’ 0,25 8 parop KOHTPOITH TK-13, OK-9
TYrOIUIABKHE  MaTepHAbl. MPAKTHIECKOMY
yCIeBaeMOCTH
CBepXIpOBOJIHUKH. 3aHSATHIO
TToaroroBka k .
34 Hemerannuueckue 71a60paToOpHO Texyuuwi
' 0,25 8 parop KOHTPOIb TK-13, OK-9
MPOBOJJHUKOBBIC MAaTEPUAIIbI MPaKTHYCCKOMY
yCIeBaeMOCTH
3QHATHIO
3.5 Cps3p mapamerpos,
XapaKTePH3YIOIIIX
CBOWCTBA KOHCTPYKIIMOHHBIX
u [IPOBOJHUKOBEIX IToaroroBska K .
3JIEKT] OTCXHI/IIzIeCKlI-/IIX JIaGIE) ATOPHO Texymuid
P 0,25 05 1/11 8 patop KOHTPOJIb TIK-13, OK-9
MaTepuasoB, ¢ mapamMmeTpamMu MPAKTHIECKOMY
YCIIEBAEMOCTH
3IEKTPOIHEPTreTHIECKOTO, 3aHSATHIO
AIEKTPOTEXHUUECKOTO i
PaIMOAIIEKTPOHHOTO
000pyI0BaHMUSL.
Hroro no pazaeny 1251 05 | /11 | 40
4. [onynpoBogHKUKOBBIE
MaTepHAaJIbI
4.1 CaoiicTBa
IToaroroBka k .
MOJTYTIPOBOTHUKOB. Tekymmit
nabopaTopHo-
TIpocThie MOMYMPOBOJHHUKH, 0,25 0,5 1/11 8 KOHTPOJTh TIK-13, OK-9
MPaKTHYICCKOMY
MOJTYTIPOBOAHUKOBBIE yCIeBaEMOCTH
3QHATHIO
CO€IUHEHMS
4.2 [Ipuponnsrie,
HCKYCCTBEHHBIC u
CUHTETUUYECKHE TToaroroBka k .
[TOJIYIIPOBOJHHUKOBEIE 1a00pPaTOPHO Texymuit
yrip 0,25 8 parop KOHTPOJIb TIK-13, OK-9
Marepuanbl, Kiaccu(ukams MPAKTHIECKOMY
YCIIEBAEMOCTH
M0 XHUMHYECKOMY COCTaBY, 3aHSATHIO
(YHKIIMOHAIEHOMY
HA3HAYEHHIO
Wroro no pazaeny 0,5 0,5 1/11 16
5. JIM3IeKTpUYEeCKUEe MaTepHaTbI
51 DneKkTpuyecKue,
MEXaHHYECKUE, TEIUIOBLIE,
BIIQ)KHOCTHEIE u
(U3MKO-XUMHUUECKHE
. TToaroroBka k .
CBOIICTBaA. 1A6ODATODHO Texymmit
DNEKTPON30NISAIIOHHBIE 0,25 0,5 1/11 8 partop KOHTPOJb TIK-13, OK-9
MPAKTHIECKOMY
JIaCTMACCHI, YCIIeBAEMOCTH
3aHSATHIO
(hoJIBTUPOBAHBIC
MaTtepuansl. Martepuaisl Ha
OCHOBE  Kaydyyka, JaKH,

amaitu, QIrChl




5.2 Xugkue IUANEKTPHKH,

ra3oo0pa3Hble.  AKTHBHBIC
JIDJICKTPHUKH:
CHTHETOIUDIICKTPUKU
A PHIH, IToxroroBka k .
SJIEKTPETHI. Cas13p Texymuit
1a60paTOpHO-
XHUMUYECKOTO cocraBa 0,25 8 KOHTPOJIb I1K-13, OK-9
PAKTHIECKOMY
JIICKTPHYECKUX yCIeBaeMOCTH
3aHSTHUIO
MarepuaIoB c ux
CBOMCTBaMH, 3aBHCHMOCTH
CBOICTB oT BHEIIIHUX
yCIOBUI
Hroro no paszuerny 05| 05 | /11 | 16
6. MarHuTHBIC MaTepUAIBL.
6.1 OcHOBHBIE
XapaKTEePUCTUKH MarHUTHBIX
MaTepHuasoB, nx IMoaroroBka k .
KJIaccupUKanus 1a00paTopHO Texynmuit
’ 0,25 0,5 1/11 8 patop KOHTPOJIb TIK-13, OK-9
MarHuToTBepbIe, MPAKTHIECKOMY
yCIeBaeMOCTH
MarHATOMSITKHE MaTepuabl 3aHSTHIO
JUIT  HHA3KOYACTOTHBIX W
BBICOKOYACTOTHBIX IOJIeH
6.2 TexHOJOTUM MOTYyYCHUS
u TPUMEHEHUS
ANIEKTPOTEXHUYECKUX
IloaroroBka k N
MarHuTHBIX MaTepHuasoB, Texymmit
nabopatopHo-
Kak KOMITOHEHTOB 0,25 8 KOHTPOJIb TIK-13, OK-9
MPAKTHIECKOMY
JNEKTPOIHEPTETHIECKOTO, yCIeBaeMOCTH
3aHSITHUIO
AIIEKTPOTEXHUYECKOTO u
Pagro-3IeKTPOHHOTO
00opynoBaHHs
HWroro no pazaeny 0,5 0,5 1/11 16
7. Dx3aMeH
7.1 Dx3ameH TIK-13, OK-9
Hroro mo pazneny
Hroro 3a cemectp 4 2 4/41 |122,4 JK3aMeH
Hroro no aucrurinae 4 2 4/41 |122,4 JK3aMeH TIK-13,0K-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NpPEeAyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B  KauyecTBe
00pa30BaTeNbHbIX TEXHOJOTMH B IMpeNofaBaHUM JUCHMIUIMHBL «MaIlIMHOCTPOUTENIbHbIE
MaTepHuab» UCIONIb3YIOTCS TPAAULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUU.

[lepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
NPEACTABICHU 1O  Kypcy  «MallMHOCTPOUTENIbHBIE  MaTepHalbl»  MPOUCXOJUT  C
UCTIOJIb30BaHUEM MYJIBTUMEAUUHOTO U JIA0OPaTOPHOTO 000PYIOBAHHS.

Jlexumu TPOXOAAT B TPagulMOHHOW (opme, B ¢dopme JEKIUNW-KOHCYIbTAIUN U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJbTaTOM YCBOCHHS MOJYy4YeHHOW HH(OpPMAIMH MOCPEICTBOM MOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTel ero pemeHus. Ha nexkuusx — KOHCYJIbTaLUUAX H3JI0)KEHHE HOBOTO
MaTrepuaia COIPOBOKIAETCS OCTAHOBKOM BOIPOCOB U JUCKYCCUEH B MOMCKAax OTBETOB HA ATH
BOIIPOCBHI.

[Tpu npoBenenuu 1abOpaTOPHBIX PaObOT U MPAKTUUECKUX 3aHATUHN HCIONB3YIOTCS paboTa
B KOMaHie ¥ MeToanl I T.

CamocTosTenbHast paboTa CTUMYIHUPYET CTYACHTOB B mpoiecce 0hOpMIICHUS OTYETOB U

aHaJIM3e PE3yJbTaTOB JIAOOPATOPHBIX PabOT, MPU TMOATOTOBKE K KOHTPOJBHBEIM paboTam u
UTOTOROUW ATTECTATIUU

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Tomunun, B. U. ®usnueckoe marepuanoBeaenue. Y. 1. [laccuBHBIE TUANEKTPUKH
[DnexTponHbIii pecypc] @ yueb. mocooue B 2 4. / B. U. Tomunun, H. I1. Tomununa, B. A.
bax-tuna. - Kpacnospck : Cub. ¢enep. yH-1, 2012. - 280 c. Pexum goctyna
http://znanium.com/catalog.php?bookinfo=440908 -. 3armaBue ¢ o9kpana. - ISBN
978-5-7638-2510-7.

2. DIIEKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepualioBe/icHne | yueOHoe nocooue /
B.H. I'aganos, A.H. I'opnos, 11.B. Bopnauesa [u 1p.]. — Mocksa : UHOPA-M, 2019. — 142 c. -
Tekcer : anexkrponnsiid. - URL: http://znanium.com/catalog/product/1058858

0) lonoJiHMTEILHAA JIATEpaTypa:

1. MarepuanoBenenre. KOHCTPYKIIMOHHBIE U 3JEKTPOTEXHUYECKHE MAaTepHalIbl.
Marepuansl u 351eMeHTHI n1eKTpoHHoN TexHukn/HosukoBU.JI., ukapesaP.I1., Pomanosa T.C. -
Hoeocu6.: HI'TY, 2010. - 56 c.: ISBN 978-5-7782-1479-8 - Pexum pgocryma:
http://znanium.com/catalog/product/548084

2. Jlmutpenko, B. I1. MarepuanoBefeHre B MaliiHOCTpOeHHUH © yue0. mocodue / B.II.
Hmutpenko, H.b. ManyiinoBa. — Mocksa : UHOPA-M, 2017. — 432 c. + [lon. marepuansl

[DnexTponnblii pecype; Pexxum mocryma: https://znanium.com]. — (Beicmiee oOpasoBanue:
bakanaBpuar). — www.dx.doi.org/10.12737/14286. - ISBN 978-5-16-102612-0. - Tekct :
sanexktponHeii. - URL: https://znanium.com/catalog/product/791863 (mara oOpareHus:

25.10.2020). — Pexxum goctyma: 1o moaIucKe.

3. Canynos, C. B. Marepuanosenenue : yueonoe mocoodue / C. B. CanynoB. — 2-¢ u3n.,
ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2015. — 208 c. — ISBN 978-5-8114-1793-3. —
Tekcr : onekTponHbiii //  Jlaue © 21nekTpoHHO-OMOmMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/56171 (mata obOpamenus: 25.10.2020). — Pexum mocryma: s
aBTOPU3. ITOJIb30BaTEIIEN.



B) MeTonuyeckue ykazaHus:

1. Meroanueckue yka3zaHUs K JIabOopaTopHbIM paboTtam [uist cTyaeHToB / COCTaBHUTENb
Knano A.U.; Marautoropckuid roc. Texuuyeckuii yH-T uM. . . HocoBa. - Maruuroropck :
MI'TY um. I'. U1. Hocoga, 2001. - 35¢. : w1, Tadmn. - Tekcrt : HenocpeACTBECHHBIH.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne norosopa Cpok neiicTBUS JIULEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBbI
HasBanue xypca CchlUIKa

HammonansHas
undopmanronHo-anaauthuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAyYHOI'0 ITUTHPOBAHMS
[Touckosas cucrema Axanemus Google (Google
Scholar)

DnekTpoHHbIe pecypchbl oubnuoreku MI'TY um.
I.1. HocoBa

URL.: https://scholar.google.ru/

http://magtu.ru:8085/marcweb?2/Default.asp

9 MaTepuanbHO-TeXHUYECKOEe o0ecnevyeHue TUCUUIIMHBI (MOTYJIs1)

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecreueHue JUCIUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPUHI OcHaluenue ayuTopun

JlexuronHas ayauropus MynbTUMeINITHBIE CPEACTBA XPAHEHHUS, IIEPENAUN U
npeJcTaBiIeHnss HHPOPMaLUU

JlaGoparopus 3JIeKTPUIECKHX 1. DreKTpUYeCKUe MAITMHbI TOCTOSHHOTO U TIEPEMEHHOTO
MaIlIiH TOKOB
KommbroTepHsIit Kitace [TepconanbHbie KOMITBIOTEPHI ¢ makeTtom MS Office,

BbIX0I0M B IHTEpHET U € JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

Aynuropun 1iis camocTosTebHoi | [TepcoHanbHbie KommbloTepsl ¢ makerom MS Office,
paboThl: KOMIBIOTEPHBIE KIIACCHI; BBIXOJIOM B MIHTEpPHET U C OCTYIIOM B JIEKTPOHHYIO
YUTaIbHbIE 336l OUOINOTEKU MH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

JIeKIIMOHHAsT ayTUTOPHS: MyJIbTHMEINIHBIC CPEICTBA XPaHEHHS, TIEpEIadr U TPEACTABICHUS
yaeOHOli nH(pOpMaIuu.

Jnis poBeneHus 1a00paTOPHBIX 3aHSATHI HEOOXOAUMBI KOMITBIOTEPHBIE KJIACCHI C
nporpaMMHbIME TtakeTamu: MS Word.







IIpniaoxenne 1. YuyeOHO-MeToAM4YecKoe o0ecnmedyeHHe CAMOCTOSATEJBbHOH  PpadoOThI
o0y4aromuxcs

AynuTopHas caMoOCTOsTeNIbHAs paboTa CTYIAEHTOB Ha JIaOOpPAaTOPHBIX — 3aHATHAX
OCYILECTBIISICTCS MOJT KOHTPOJIEM MPETMOAABATENS B BIIE 00paOOTKHU pe3yabTaTOB SKCIIEPUMEHTA,
KOTOpBIE ONpEEIIAeT IPENoAaBaTesb A1 CTYACHTA.

BueaynutopHas camocTosiTenbHasi paboTa CTYIEHTOB OCYIIECTBISICTCS B BHJIE YTCHHUS C
IpopabOTKOM MaTepHaa 1 BbIIOJIHEHHs JOMAIIHUX 3a/laHUH ¢ KOHCYJIbTallUsIMU NIPEToAaBaTells.

OdopmileHne 0TYETOB N0 BHINOJIHEHHIO JIA00PaTOPHBIX padoT:

JlabopaTtopHas pabota Nel

3HaKOMCTBO C Ja00paTOPHBIM 000PYIOBaHHEM, HHCTPYKTaX 0 TEXHUKE O€30IaCHOCTH.
JlaGopaTopnas pabora Ne2

HccnenoBanue 31eKTPUYECKUX Pa3psAI0B B BO3IyXe IIPU MOCTOSHHOM HaIPsKEHUN
JlabopaTtopnast pabota Ne3,4

3J’I€KTpI/I‘-IeCKI/Ie paspAaabl MO MOBEPXHOCTU TBEPALIX AUIJICKTPUKOB IIPHU IICPEMCHHOM U
MMOCTOAHHOM HAITPSIPKCHUUN

JlaGopaTtopHnas pab6ota Ne5
Onpenenenye NpoOUBHOTO HANPSKEHUS TPAaHCPOPMATOPHOTO Maca.
IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBIE padoThl (AKP):

AynuropHas KoHTposbHas padoTta Nel — [IpoBogHMKOBBIE U TOTYIPOBOAHUKOBBIE MaTEPUAIIbI.

HepequL KOHTPOJIBHBIX BOIIPOCOB AJIA ITOATOTOBKH K KOHTpOJ'IBHOfI pa60Te Nel

1. Kak pa3nensitoT NpoOBOJHHUKY MO arperaTHOMY COCTOSIHUIO M IO HOCUTEJSIM 3JIEKTPUUYECKOTO
TOoKa?

2. KakuM# MeXaHM4YeCKUMHU CBOMCTBAMM OIIEHUBAIOT MPOBOIHUKHN?
3. Yem oTiM4aeTcst XpynKkOCTh OT MPOYHOCTH?

4. Yem oTiinyaercs TeMIEpaTypHbIi K03 PUIMEHT yIeNbHOI0 CONPOTUBIEHUS OT CPETHETO
TeMIEepaTypHOro ko3 duirenta?

5. Kakue TpeOoBaHUs NPEAbABISIOTCS K IPOBOJAHUKOBBIM MaTepHuaiam?
6. B uem pa3HuIa MeXly TEXHUYECKUM KEJIE€30M, CTAIIBIO U YyI'YHOM?
7. B KakoM ci1y4ae aJrOMUHUEBBIE IPOBOJA 10POKE METHBIX ?

8. J17151 4ero ucnosp3yroT CIUIaBbl CUIYMHUH U JI0paiib?

9. YeM cruiaB anbapeil Jydlle YUCTOro aTFOMUHUSA?

10. Kakne cBOiCTBa OTHOCATCS K TEXHOJIOTMYECKUM?

11. Kakue TpeGoBaHMsI PEBSABISIOTCS K TPOBOJIOYHBIM PE3UCTUBHBIM MaTepragam?



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31

CocraB MaHraHuHa ¥ KOHCTaHTaHa?

UTo BXOIUT B COCTaB HUXPOMA, XpoMels, pexpas?

Kak nony4aroT pe3ucTuBHbIE IJIEHKN?

B kakux cinyyasx NpUMEHSIOT TYTOIUIaBKUE METAILIbI?

Kakue ycioBusi Hy)kKHO BBIIIOJTHUTD YTOOBI MOTYYUTh CBEPXIIPOBOIUMOCTH?

B ueM oTiinune Mexay MATKMMU U TBEPABIMU CBEPXIIPOBOJHUKAMU?

B ueM cymHOCTE  KpHONPOBOAMMOCTH?

Kak monmy4darotr HempoBOJIOYHBIE pe3UCTOPBI? B ueM ux 1ocTonHCTBA?

B ueMm paznuuns Mmexay MapkaMmH IIETOK 3IEKTPUUECKUX MAIIUH?

Uro u3 celdst MpeICTaBIsSIOT KOHTAKTOIIBI ?

B uem pa3zuuna TpeOoBaHUI K MaTepuaty JUisl CKOJIb3SIIUX KOHTAKTOB U Pa3MBbIKAIOIINX ?
Kakoii HejoCTaTOK Yy MaJIOMOIITHBIX CEPEOPSHBIX KOHTAKTOB?

JJ1s 9ero mpuMeHsIoT (OIFOCH! TP MTalKu?

Kaxkas TemrniepaTypa 1iaBiaeHusl y MATKUX U TBEPbIX PUIIOEB?

Kaxk u3roToBisitoT MeTamIoKepaMuKy?

Kakoii Buj n3onsuuu mpoBo1oB MPUMEHSIOT Ul MallliH paOOTaIOIIMX B TSDKENBIX YCIOBUAX?
Kakue Bubl M30JI51IMH TPUMEHSIIOT 111 OOMOTOYHBIX ITPOBOJIOB?

J151s yero UCTIONB3YIOT YCTAHOBOYHBIE MPUBOJAA U IIHYPHI?

HazoBute Bubl IPOBOAHUKOBBIX U3AETUI?

. Kakoe mecto IMOJIYITPOBOAHHUKOBBIC MAaTCPHAJIbI 3aHUMAIOT 110 SJICKTPOIIPOBOAUMOCTHU CPpCan

JIPYTUX BemecTs?

32
33
34
35
36
37
38

. UeM MOHO ynpaBJIATh IPOBOJUMOCTBIO?

. Kak Bnusier Temneparypa Ha IpOBOJUMOCTD MOJIYIIPOBOIHUKOB?

. Kakue HocuTenu 3apsaa ABIsSIOTCS paBHOBECHBIMU, KaKH€ HEPABHOBECHBIE?
. Kak Bnusier mpumech Ha IpOBOAMMOCTB MOITYIPOBOAHUKA?

. Kak 00pasyrorcs 1 nepeMeniaroTcs IbIpKu?

. B uem pazHuia Mexay noJBUKHOCTBIO JBIPOK U 3JIEKTPOHOB?

. B xakom cooTHOIIEHNHN HaxXoJAATCA KOHOCHTpAaIWH 3JICKTPOHOB U ATOMOB B IMOJIYIIPOBOIHUKE

B OTJINYHE OT METAIIIOB?

39
40
41
42

. Uto u3 cebs npeacTaBiIsieT peKOMOWHAITNS HOCUTEISH 3apsiioB?
. Kakas mpoBoIuMOCTb Ha3bIBaIOTCS COOCTBEHHO?
. Kak mpumecs nmonynpoBogHNKa BIUSET HA KPUCTATUIMYECKYIO CTPYKTYpPY?

. Hoquy SJICKTPOHHAA MMPUMECH JICTKO OTPLIBACTCA OT CBOCT'0 aTOMaA, a O6p330BaBI_HaSICSI

JbIpKa HE 3aII0JIHAETCS IPYTUM JIEKTPOHOM?

43

. Kakast mpumech Ha3bpIBaeTCA TOHOPHOM?



44. Kakas npuMech Ha3bIBACTCS aAKLIENTOPHOM?

45. YTo 1eXUT B OCHOBE YIPABIICHUS SJIEKTPOIPOBOIHOCTHIO MOIYITPOBOIHUKOB,
JETUPOBAHUEM?

46. UeM OTIMYAIOTCS IPUMECH BHEIPEHUS OT IpUMecel 3aMeIeH st U aM(pOTEepMHBIMU
puUMecsIMu?

47. Iloyuemy mipu MPOU3BOJICTBE MOTYIIPOBOJHUKOB HCIOIB3YIOT MaTepHrall 6e3 1e(eKkToB
KPUCTAJUIMYECKON PEIIETKU?

48. Kak OIIPEACIICTCA AbIpOYHAasd 3JICKTPOHHAA INIOTHOCTH TOKA B IIOJTYIIPOBOJHUKE, O6H_Ia$I
IIJIOTHOCTBb TOKA B HOJ'IyrIpOBOI[HI/IKe?

49. Kakoe COOTHOIICHUE MEXAY I ¥ P B COOCTBEHHOM IOJIYIIPOBOTHUKE?

50. YUto oka3bIBaeT BAMSHUE HA XapaKTep 3aBUCUMOCTH 3JIEKTPOIPOBOAHOCTH MOIYIIPOBOJIHUKA
OT TeMIepaTypbl?

51. [Toyemy ipu BEICOKMX TEMITEpATypax MOITYIPOBOJIHHUKA 10 MPOBOAUMOCTU MPUOIUKAIOTCA K
MPOBOHUKAM?

52. Kakoiil noaynpoBOJAHUK Ha3bIBAETCS BBIPOKIECHHBIM IPUMECHBIM?

53. Kakyro 0coO€HHOCTH MOTYIPOBOJAHUKOB UCIIONB3YIOT MIPH CO3JaHUH TEPMHUCTOPOB?
54. Ontuyeckue u POTOINEKTPUUECKUE SIBICHUS B MOJTYITPOBOAHUKAX.

55. DneKkTpoHHbIE MPOIECCH] Ha TOBEPXHOCTH MOJIYIPOBOIHUKOB.

56. Uto u3 cebst mpeACTaBIsSeT p-T IEPEXO/] M KaK ero MoJTyJaroT.

57. Kak ynpasisitoT p-I1 IEPEXO0M.

58. IIpocThlie MOTYIPOBOAHUKH.

59. IlonynpOBOAHUKOBBIE COETUHEHUS.

AynuTopHas KOHTpoJbHas pabora Ne2 — MarHuTHble MaTepuatbl

HepequL KOHTPOJIBHBIX BOIIPOCOB AJIA ITOATOTOBKH K KOHTpOJ’IBHOﬁ pa60Te Ne2

1. Knaccudukaiys MarHUTHBIX MaTepUaoB.

2. Yem MarHuTOTBEpbIC MAaTEPUATIBI OTIIMYAIOTCS OT MAaTHUTOMSITKUX ?

3. Yro xapakTepu3yroT TeMnepaTrypHble K03 GUIIMEHTHl OCTaTOYHON MarHUTHOM
WHIYKIUU?

4 Uto u3 cebs nmpeAcTaBiIseT MpoIecc CTapeHUs MarHuTa?

5 Kak nmony4aroT 1uThle MArHUTOTBEP IbIE MATEPUAIIBI?

6. Kak nmony4aroT crutaBel ¢ MarHUTHOM TEKCTYpOi?

7 Kakumu Hemocrarkamu 0071a1at0T BRICOKOKOOATBTOBBIE MATHUTHBIE MATEPUAITHI?
8 J71s1 4ero npuMEHSIIOT OPOIIKOBbIE MAarHUTHBIE MaTEPHAIIb?

9 Kaknmu cBolicTBamMu JTODKHBI 00J1a71aTh MAarHUTOMSITKHAE MaTEPHaIIbI?

10. Kak cBsi3aHbl MarHUTHBIE CBOMCTBA TEXHUYECKH YUCTOTO JKeJe3a C pa3MepaMu 3epHa?



11.
12.
13.
14.
15.

[ToueMy peaKo UCTONB3YIOT AIEKTPOIUTUUECKOE Kene30?

Kakum 00pa3oM ynydiiaroT MarHuTHBIC CBOMCTBA JICKTPOTEXHUUYECKOM cTanm?
Kakum 00pa3oM ynydIiaroT MarHuTHbIC CBOMCTBA KPEMHHUCTOM cTaimu?

Kakum npeumyiiectBoM 00J1aAat0T nepmaiion?

YeM BBICOKOHHUKEIICBEIC NnepmMaljion JIydue HU3KOHHMKECJICBBIX ?



Hpnﬂomenne 2. Ouenoqnme cpeacrea AJid NpoBeACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

[IpomMexyTouHas aTTecTalysi UMEET 1IeJIbI0 OMPEICNIUTh CTENEeHb TOCTHKEHUS 3aIUIAHUPOBAHHBIX PE3yJbTATOB 00YUEHHUS 110 IUCLUUIUIMHE 3a IEPUOA U
MPOBOAUTCS B (pOpMeE SK3aMeHa.

Z[aHHHfI pa3acit COCTOUT UX ABYX ITYHKTOB:

a) [lnanupyemsbie pe3yiabTaThl 00yUYEHHUS U OIEHOYHBIE CPEJICTBA JIJIsl TPOBEACHUS TPOMEKYTOUHOM aTTeCTaI|H.

0) [Topsimok mpoBeACHUS TPOMEKYTOYHOM aTTECTAINH, IOKA3ATEeIN U KPUTEPHUH OIICHUBAHHSI.

a) [lnanupyemble pe3yabTaThbl 00y4eHHS M OLIEHOYHbIE CPeACTBA /Il IPOBeAeHHs] IPOMEKYTOYHON aTTeCTAIlUM:

CTpyKTYpHBII 2JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeacTBa

OK-9 - roTOBHOCTBIO 10JIb30BATHCS OCHOBHBIMH METOIAMHM 3aIIUTHI POU3BOJACTBEHHOI'0 MIEPCOHAIA U HACEJIEHHUSI OT BO3MOKHBIX MOCJIe/ICTBUI aBapuid,
KATACTPO(, CTUXMIHBIX OeACTBHIT

3HaTh

1. Kak pa3nensroT mpoBOAHUKH MO arperaTHOMY COCTOSIHHUIO U 110 HOCUTEISIM
AIEKTPUYECKOTO TOKa?

2. KakumMyu MeEXaHN4YECKMMH CBOMCTBAMU OLIEHUBAIOT ITPOBOJHUKU?
3. UeM oTanyaeTcs XpynkocTb OT IPOYHOCTH?

4. YeMm oTiMyaeTcs TeMIEpaTypHbIi KOOPGUIUEHT yIEIbHOIO COIPOTUBIICHUS OT CPETHETO




CTpyKTYypHBIH 37IEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

TeMIiepaTypHoro ko3ddunuenra?

5. Kakue TpeOoBaHUs MPEABABISIOTCS K IPOBOAHUKOBBIM MaTepragam?

6. B yem pa3Huia MeXly TEXHUYECKUM JKEJIE€30M, CTAJIbIO U YYyT'YHOM?

7. B xakoM CJIydac aJIOMHUHUCBBIC ITIPOBOJA JOPOKE Me,Z[HBIX?

8. I[JIH YCro UCIOJIB3YIOT CIIJIaBbl CUIIYMHUH U zuopanb?

9. UeM cruiaB anbapeit Tydlie YuCToro aJtoMUHUsS?

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

Kakue cBOICTBAa OTHOCATCS K TEXHOJIOTHUCCKUM?

Kaxkue TpeboBanus MpebsBISIOTCS K MPOBOJIOYHBIM PE3UCTUBHBIM MaTepraiam?
CocraB MaHTaHMHA U KOHCTaHTaHa?

UYTo BXOIUT B COCTaB HUXpOMa, XpoMers, pexpans?

Kak nonyvaroT pe3ucTUBHbIE TIIEHKU?

B kakux cinydasx NpuMEHSIOT TYyroIJIaBKUe MEeTajlIbl?

Kaxkue ycrnoBust Hy’KHO BBITOJTHUTE YTOOBI MOTYYUTh CBEPXIPOBOIUMOCTH?

B ueM oTiinune Mexay MATKMMU U TBEPABIMU CBEPXIIPOBOJHUKAMU?

B ueM cymHOCTh KpHONPOBOAUMOCTH?

Kak nonyvaroT HenpoBoJiouHble pe3uctopsl? B uem ux gocronHcraa’?




CTpyKTYypHBIH 37IEMEHT

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

KOMIIETEHIINH
20. B yem paznuuust MeXy MapKaMH IIETOK IEKTPUUECKUX MAIIUH?

YmMmerb 1. Jlaboparopuast pabora Nel. 3HAKOMCTBO ¢ JIa0OpaTOpPHBIM OOOPYIOBAaHHUEM,
MHCTPYKTaX [0 TEXHUKE 0€30MacHOCTH.
2. JlaGoparopHas pabora Ne2.MccnenoBanne IEKTPHUECKUX Pa3psioB B BO3IYXE IMPU
MOCTOSTHHOM HampsKECHUH.

Brnagets 1. Yrto u3 ceOs mpeAcTaBIsitOT KOHTAKTOIBI 7

2. B ueM pa3Huna TpeboBaHUN K MaTepuaty JUisl CKOJIb3SIIMX KOHTAKTOB U Pa3MbIKAIOIUX ?
3. Kakoii HefjocTaToOK Yy MaJIOMOIIHBIX CepeOPSHBIX KOHTAKTOB?

4. J1nst yero npuMeHsIOT QUIIOCHI Py aiku?

5. Kakas temneparypa miaBieHHs Y MSITKUX U TBEPbIX MPUITOEB?

6. Kak M3roToBIISIOT METaNIOKEPAMHUKY ?

7. Kakoii BHIl M30II1IMK TIPOBOJOB MPUMEHSIOT JJISl MAIlIMH PA0OTAIOIINX B TSXKEIBIX
YCIIOBHSIX?

8. Kakue BUJIbI M30JIAIIMY TPUMEHSIOT JJIsl OOMOTOYHBIX MPOBOIOB?
9. 1711 4ero UCronb3yrT YCTAaHOBOYHBIE IPUBOJA U IIIHYPHI?
10. HazoBuTe BUIbI TPOBOTHUKOBBIX U3ACIIHI?

11. Kakoe MecTO MosynpoBOAHUKOBBIE MaTEPHAIbl 3aHUMAIOT 10 AJEKTPOIPOBOIUMOCTH
cpenu Ipyrux BEmecTB?




CTpyKTYypHBIH 37IEMEHT
PYKIyP [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMITETCHIIUH

12. YeM MOXHO YNPaBJISITh IPOBOJANUMOCTBIO?

13. Kak BausieT TeMieparypa Ha IpOBOJAUMOCTb MOIYIPOBOIHUKOB?

14. Kakue HocuTEnU 3apsijia ABJISIOTCS paBHOBECHBIMH, KAKUE HEPABHOBECHBIE?
15. Kak Biusier npuMech Ha IPOBOAUMOCTD ITOJYIIPOBOJHHUKA?

16. Kak o0pa3yroTcs U nepeMeniatoTcst AbIPKu?

17. B yem pa3HHLIa MEXY MOABUKHOCTBIO JABIPOK M 3JIEKTPOHOB?

18. B xakoM COOTHOIIEHUH HAaXOAATCS KOHLIEHTPALMK JIEKTPOHOB U aTOMOB B
MOJTYTIPOBO/IHUKE B OTJIMYKE OT METAJJIOB?

19. Yto u3 ceds mpeacTaBisieT peKOMOUHAIMS HOCUTENEH 3apsoB?

20. Kakast npoBOIMMOCTb Ha3bIBalOTCSA COOCTBEHHOM?

IIK-13 - roTOBHOCTBIO Y4acTBOBAaTDH B IIPOBCACHUH NMPEABAPUTEIBbHBIX HCNBLITAHUI COCTABHBIX YacTeil ONBITHOTO 06pa3ua MexaTPOHHOﬁ HJIH
pOﬁOTOTeXHH‘{eCKOi;I CUCTEMBI 110 3a/IaHHBIM IIpOorpaMmmMamM U METOAUKAM M BECTHU COOTBCTCTBYIOIIHUE KYPHAJIbI HCHbITAHUI

3HaTh 1. Kak mpuMech MoinyIpoBOIHHUKA BIUSAET HA KPUCTALNINYECKYIO CTPYKTYpY?

2. [loueMy 37€KTpOHHAs! IPUMECH JIETKO OTPBIBAETCS OT CBOETO aToMa, a 00pa3oBaBIIasiCs
JBIPKa HE 3aI0JIHAETCS IPYTUM 3JIEKTPOHOM?

3. Kakas npumecs Ha3bpIBaeTCs JOHOPHON?

4. Kakas mprMech Ha3bIBA€TCA aKIIENTOPHON?




CTpyKTYypHBIH 37IEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

5. YTo neXUT B OCHOBE YNPABICHUS 3JIEKTPOIIPOBOAHOCTHIO MOJIYIIPOBOIHUKOB,
JIerupoBaHuemM?

6. UeM oTaM4ar0TCA MPUMECH BHEPEHUS OT MPUMECEH 3amMeleHus: U aM(poTepMHBIMU
npumMecsmMu?

7. IloyeMy mpu MPOM3BOICTBE MOIYIPOBOJHUKOB UCTIONB3YIOT MaTepuai 0e3 nedekToB
KPUCTAJUIMYECKON peIIeTKU?

8. Kak ompenensieTcst AIpoYHas 3JIEKTPOHHAS TUIOTHOCTH TOKA B MOJIYIIPOBOIHUKE, 00IIIast
MJIOTHOCTH TOKA B MOJYITPOBOTHUKE?

9. Kakoe cooTHoIIEHNE MEXKIY I M p B COOCTBEHHOM IOJIYIPOBOIHUKE?

10. YTo oKa3bIBaeT BIMSHUE HA XapaKTep 3aBUCUMOCTH 3JIEKTPOIPOBOJHOCTH
MOJIYTIPOBOJIHUKA OT TEMIEPATYPhI?

11. IToyemy npu BBICOKMX TEMIEPATypax MOJIYIPOBOAHMKA 110 IPOBOJAUMOCTH
NpUOIIKAIOTCA K POBOJHUKAM?

12. Kakoll noaynpoBOAHMK Ha3bIBAECTCS BHIPOXKIECHHBIM IIPUMECHBIM?

13. Kakyio 0co0eHHOCTh MOIYPOBOAHUKOB UCTIONIB3YIOT NPH CO3JaHUU TEPMHUCTOPOB?
14. Ontuueckre U GOTOANIEKTPUUECKHE SIBJICHUS B TIOTYIIPOBOJHUKAX.

15. DnekTpoHHBIE MPOLECCHI HA TOBEPXHOCTH MOIYITPOBOJIHHUKOB.

16. Uto u3 cedst mpeacTaBiseT -1 Hepexo U KaK ero Mojy4yaroT.




CTpyKTYypHBIH 37IEMEHT

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

KOMIIETEHIINHU
17. Kak ynpaBJisitoT p-11 IepeX0a0M.
18. IIpocTble MOTYIIPOBOJHUKH.
19. I1onynpoBOITHUKOBBIE COSAMHEHUSI.
YmeTh JlaboparopHnas padota Ne3,4. Dnekrpuueckue pa3psabl 10 MOBEPXHOCTU TBEPIBIX
JURJIEKTPUKOB IIPU IEPEMEHHOM U IIOCTOSIHHOM HAIPSKEHUU
Bianers 1. Krnaccu¢ukanuss MAarHUTHBIX MaT€pPHAJIOB.
2. YeM MarHMTOTBEP/IbIE MaTEPHAIIbl OTJIIMYAKOTCS OT MAarHUTOMSITKUX ?
3. Uro xapakTepu3yloT TeMIepaTypHble KO3 (HUIIMEHTHl OCTATOYHON MarHUTHOU
UHIyKUIUU?
4. Yro u3 ceds mpeacTaBiseT Mpolece CTapeHus MaruuTa?
5.  Kak momy4aroT TuThie MAarHUTOTBEPIbIE MAaTEpUAIIbI?
6. Kak momydaror crijiaBel ¢ MArHUTHOW TEKCTYpPOit?
7. Kaknmu HemocTaTkamu 00J1a/1at0T BBICOKOKOOATbTOBBIE MAaTHUTHBIE MaTEPHUAITbI?
8.  Jlng yero mpuMEHSIOT MOPOIIKOBbIE MATHUTHBIE MaTepHaIbl?
9.  Kakumu cBOWCTBaMU JOJKHBI 0071aaTh MATHUTOMSTKHAE MaTepUabl?
10. Kax cBs3aHBI MarHUTHBIC CBOMCTBA TEXHUYECKH YUCTOTO XKelle3a ¢ pa3MepaMu




CTpyKTYypHBIH 37IEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

3epHa?

11. Tloyemy peIKo UCHOIb3YIOT 3JIEKTPOJUTHUECKOE JKEIE30?

12. Kakum 00pa3om yiIydmiaroT MarHUTHBIE CBOMCTBA JIEKTPOTEXHUIECKOH cTanmn?
13. Kakum 00pa3oMm ynydiiatoT MarHUTHBIE CBOMCTBA KPEMHUCTOM CTanu?

14. KakuMm mpeumyIiecTBoM 00IaJaloT IepMasion?

15. YeM BBICOKOHHUKENEBbIE IEPMAJJION JTy4llle HU3KOHUKEIEBbIX?




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

HSyLIeHI/IC yqe6H0171 JUCHUITIIMHBI ((MaI_HI/IHOCTpOI/ITCJ'IBHBIe MaTCpHaJibl» 3aBCPHIACTCA
OK3aMCHOM.

DK3aMeH MpoBOaUTCs B popme codece1oBaHus, B MPOIECCe KOTOPOro 00yYarOUIUiicss OTBeUaeT Ha
BOIPOCHI ITpernogaBaTels.

DK3aMeH IPOBOJUTCS 10 BOIIPOCAM, OXBATHIBAIOIUM BECh NPOIAEeHHBIN MaTepuai. [1o
OKOHYAaHUU OTBETA IIPEIoIaBaTeb MOXKET 331aTh 00YJarOIEeMyCsl IOIIOJHUTENIbHbIE U
yTOuHsoLIME BONPOCkl. [1o0XKuTEeIbHBIM Takke OyIeT CTpeMIIEHHE CTYIEHTa U3JI0KUTh
pa3IuYHbIe TOUYKHU 3PEHUS Ha paccMaTpUBaeMylo Mpo0sieMy, BbIpa3uTh CBOE OTHOLIEHHUE K HEH,
IPUMEHUTH TEOPETUUECKHUE 3HAHUS [10 COBPEMEHHBIM MPo0IeMaM 3KoJI0oruu. Pe3ynbraTsl
DK3aMeHa 00BABIAIOTCS CTYACHTY HEIIOCPEACTBEHHO I10CJIE OKOHYAHUS €r0 OTBETA B JICHb CIA4H.

IToxa3zatenu u KPUHTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4JarouIuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOE 3HaHKE
yueOHOro Marepuasa, CBOOOIHO BBIOJIHAET MPAKTUYECKUE 3ajaHHsl, CBOOOJHO ONEpUpPYET
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX MOBBILIEHHON CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — oOyJaromuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HaHUWA, YMCHUS OCBOCHBI, HO JOITYCKAKOTCA
HE3HAYUTCIIbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIUTUYCCKUX OIIC€palusiax, ICPECHOCC
3HAHUU U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yA0BJeTBOPUTEIbLHO» (3 Oania) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
YpOBE€Hb CHOPMHUPOBAHHOCTH KOMITETEHIIUM: B XOI€ KOHTPOJIBHBIX MEPOTIPUATHIA TOTTYCKAIOTCS
OIMOKH, MPOSIBIISIETCA OTCYTCTBHE OTACIbHBIX 3HAHHM, YMEHUN, HABBIKOB, 00yJarouics
UCTIBITHIBACT 3HAYUTENbHbIE 3aTPYAHECHUS TIPU ONEPUPOBAHUM 3HAHUSAMH U YMEHUSIMU TIPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeY/0BJIeTBOPUTEIbLHO» (2 6amia) — o0yJaromuiicss JIeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCKOro MaTepuaa, JOMyCKaeT CyIIeCTBEHHbIC OMUOKH, HE MOXKET TTOKa3aTh
WHTEIJIEKTyaTbHbIC HABBIKM PEIICHUS MPOCTHIX 33/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arm) — oOydJarommiicss He MOXET TOKa3aTh 3HAHUS Ha
YpOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI HHPOPMAITUH, HE MOKET MOKa3aTh HHTEJUICKTYaIbHbBIE
HAaBBIKM PEUIECHUS MTPOCTHIX 3a7ad.



