e
ﬂﬁ%mﬁ denepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKIACHUE
i BBICIIET0 00pa30BaHUs

'ﬂﬁsﬁ' CAHKT-TIETEPBYPI'CKUIA FOCY};[APCTBEHHBIPI
APXUTEKTYPHO-CTPOUTEJILHBINA YHUBEPCUTET

Kadenpa DrnekTpo3HEepreTUKH U AIEKTPOTEXHUKU

YTBEPXIAIO
HavanpHuk yueOHO-METOINYECKOTO YIIPaBICHUS

Muxainosa Moanucaro undposoi
nognucbto: Muxainosa

AHHa ONeroBHa Anwa Onerosa

«29» uronsa 2023 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJISA)

DIIEKTPOTEXHUYECKHE U KOHCTPYKIITMOHHBIC MAaTEPUAIBI 3IaHUIA U COOPYKEHH I
HaIpaBjIeHUE OArOTOBKHU/crieraibHOCTD 13.03.02 DneKTpodHepreTHKa U 3JIEeKTPOTEXHUKA

HaIPaBJICHHOCTH (MPouIIb)/CreuaIn3anus 00pa30BaTeIbHOM IPOrpaMMbl IJICKTPOOOOPYIOBAHHUE U
3JIEKTPOXO3SIMCTBO NMPEAIPUATUI, OPraHU3aALANA U yIPEKACHUN

®opma 00yueHHs OUHast

Cankr-IlerepOypr, 2023



1. Henau u 321241 0CBOEHUS TMCUMUILTAHBI (MOTYJIs1)

Lenbro qUCHMIUIMHBI «DNEKTPOTEXHUYECKUE U KOHCTPYKIIMOHHBIE MaTepHUAJIbl 31aHUHN U
COOPYKECHHI» SIBIIICTCS MPUOOPETCHHUE CTYACHTAMHU TCOPETUUECKUX U MPAKTUUCCKUX 3HAHUN U HaBBIKOB B
00J1aCTH KOHKPETHBIX MaTePUAIOB, UCTIOJIB3YIOIIMXCS B JIEKTPOIHEPTETUKE, Y3JIaX U arperarax
3JICKTPOTEXHUUYECKHUX YCTPONCTB, CUCTEMAX YIIPaBJICHHUS dJIEKTpoanmnaparaMu, MHPOPMaIMOHHBIMH 1
TEXHOJIOTHYECKUMHU MTPUOOpaMU U yCTPOMCTBAMH, U3MEPUTEILHBIMU KOMITJIEKCAMH | T.I1. DT 3HAHUS
JIOJDKHBI OBITH OPUEHTUPOBAHBI HA CAMOCTOSTEIBLHYIO HHKEHEPHYIO, HCCIISIOBATEIBCKYIO,
YIPABJICHUYECKYIO M OPTaHU3AIMOHHYIO JACATEIHHOCTh B Chepe CTPOUTEIHCTBA U TPAHCIIOPTA.

3ajauelt OCBOCHUS JUCHUTUIMHBI SABIISIETCS] IPUBUTHUE CTYJEHTY OMPEACIEHHOT0, TPEAYCMOTPEHHOTO
roCYJapCTBEHHBIM CTaHJIAPTOM M y4E€OHOM MpOorpaMMoi, KOMILJIEKCA 3HaHUH U YMCHHUH B 00J1aCTH
ANEKTPUYECKOTO U KOHCTPYKLIHOHHOTO MaTEPUAIIOBEICHH S, TO3BOJIAIOIIMX EMY PEIIATh TPAKTUYECKUE U
HCCJICIOBATEILCKUE 33]Ja4H, CBSI3aHHBIC C POCKTHPOBAHUEM allapaToB, BEIOOPOM MaTepuaa,
WCIIBITAHUEM U SKCIUTyaTalueH.

2. [lepeyeHb MIIAaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 U CHUILINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMUMCHOBAHHC
KOMIICTCHIIN

KOI[ N HAUMCHOBAHHEC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeUnBalOINe JOCTHKEHHE
IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII

OIIK-5 Cnocoben
HCIIOJIB30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX U
QJICKTPOTEXHUUCCKUX
MaTepHaJIoB B pacyeTax
[apaMeTpOB U PEIKUMOB
00BEKTOB
podeCCHOHATBHOM
JIEATEIbHOCTH

OIIK-5.1 JIemoncTpupyer
3HaHUE 00JacTel MPUMEHEHUS,
CBOICTB, XapaKTEPUCTUK U
METOJIOB MICCIICTOBAHUS
KOHCTPYKITHOHHBIX
MaTepHuayioB, BHIOUPAET
KOHCTPYKIITMOHHBIC MAaTCPUAITBI
B COOTBETCTBUU C TPEOYEMBbIMU
XapaKTePUCTUKAMU JIJIS
UCIIOJIb30BaHUs B 00JIaCTH
npodecCuOHATIbHON
JESTSIILHOCTH

3HaeET
CBOMCTBAa OCHOBHBIX OJICKTPOTCXHUYUCCKUX H
KOHCTPYKIIMOHHBIX MaTCpHaJIOB

ymeer
OPUMEHSATh ~ METOABI  TEOPETHYECKOTrOo |
AKCIIEPUMEHTAJILHOTO UCCIIEIOBaHUS
DIIEKTPOTEXHUYECKUX W  KOHCTPYKIIMOHHBIX
MaTepUajoB npu peleHnH
npohecCuoHaNBHBIX 33124

BJaJeeT

HaBBbIKAMH paboThI co CIIPaBOYHOM
JOKYMEHTAIUeH; HaBBIKAMH, TO3BOJISIOIIAMH
IPUMEHSTh COOTBETCTBYIOIIHE METO/IbI
TEOPETUUYECKHUX u AKCIIEPUMEHTATBHBIX
HCCIIEA0BAHUI Ipu pelLIeHnA
npodeccuoHanbHBIX  3a7ady B o0inactu
UCIIONIb30BAaHUSl  DJIEKTPOTEXHUYECKUX U

KOHCTPYKIOHMOHHBIX MaTCpHUaIOB

OIIK-5 Cnocoben
HCITOJIB30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX H
3IEKTPOTEXHUYECCKUX
MaTepUajoB B pacueTax
apaMeTpoOB U PEIKUMOB
00BEKTOB
npodecCuOHATbHON
JIEATETLHOCTH

OIIK-5.2 JlemoHCcTpUpyET
3HaHMe 00JacTell MpUMEeHEeHHUS,
CBOIICTB, XapaKTEPUCTUK U
METOJIOB HCCIIEOBAHUS
AIIEKTPOTEXHUYECKUX
MaTepuanoB, BEIOUpaeT
AIIEKTPOTEXHUYECKUE
MaTepuaibl B COOTBETCTBUU C
TpeOyeMbIMU
XapaKTepUCTUKAMHU

3HaeT
METO/IbI TEOPETUIECKOTO u
SKCIIEPUMEHTAIBLHOTO OIpeIeTICHUS
apaMeTpoB AIEKTPOTEXHUYCCKUX u
KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB

yMeeT

pelath 3a71a4u BEIOOPa DIEKTPOTEXHUYSCKUX U
KOHCTPYKIIHOHHBIX MaTepHajIOB B
AIIEKTPOTEXHUYECKUX YCTPOHCTBAX

BJIajieeT

HaBBIKAMH pacueToB u HU3MepeHHUit
AIIEKTPUYCCKUX u KOHCTPYKIIHOHHBIX

XapaKTCPUCTUK MATCPUATIOB




3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

JanHas qucrurinHa (MOyJib) BKiIrodeHa B biok «/ucummmast, mogymu» b1.0.18 ocHOBHO#M
npodeccuoHabHON 00pa3zoBarenbHO porpammsel 13.03.02 DnekTpodHEepreTHKa U AJIEKTPOTEXHUKA U
OTHOCHTCSI K 00s13aTEIPHOM YaCTH y4eOHOTO TUTaHa.

Ne
/o

[IpenmecTByOMKE TUCIUILIAHBI

KOI[ W HAMMCHOBAHHEC MHIHWKATOpa
JOCTHOKCHUA KOMIICTCHIIUN

1 [Hctopus smekTposHepreTuku

IK-1.3,I1K-2.1

HcTopusi 351eKTpo3HEPTeTUKH
3HATh:

OCHOBHBIC 3Tallbl U 3aKOHOMEPHOCTHU UCTOPHUYCCKOI'O pa3BUTHS SJICKTPOSIHEPICTUKH K MaTCPUAJIOB,

HCII0JIb3YCMbBIX B 9TOM o0J1acTu

Ne
/o

[Tocnenyromye JUCITUTITMHBI

KOI[ 1 HAMMCHOBAHHEC MHIHWKATOpa
JOCTHIKCHUA KOMIICTCHIIUN

1 |DnexTpoHuka

[K-2.1, I1K-2.2, T1K-2.3

2 HeTpaI[I/II_II/IOHHBIe HCTOYHHUKHU IJICKTPOIHCPIun COOpy>KeHPII>'I

IIK-1.1, I1K-1.2, T1K-1.3

4. O0beM TUCHHUILUIHHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuXxcs ¢ npemnojaaBaresieM (o BUAaM y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux vacel Ha
Bup yueOHOIt paboThI Beero [IPAKTUYECKYIO
4acoB 2 3
IOATOTOBKY
KonTakTHas padora 80 32 48
Jlexmonnsie 3ansatus (JIek) 48 0 32 16
[Ipaktuueckue 3anstus (IIp) 32 0 32
HMuas koHTaKTHAasi padoTa, B TOM 4HcJIe: 1,85 0,8 1,05
KOHCYJIbTAIIUU 110 KypCOBOU paboTe (IPOeKTy), 0.8 0.4 0.4
KOHTpOJIbHBIM pabotam (PI'P) ' ' '
KOHTaKTHas paboTa Ha aTTeCTAlMIO (CaJa 3a4era,
3a4ueTa ¢ OICHKOM; 3alIiTa KypCOBOW PabOTHI 0,8 0,4 0,4
(npoekTa); cnaua KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 025 0.95
(KoHCYNBTAIUS TIEpe/T SK3aMEHOM H cada ' !
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocTositesibHast pabota (CP) 103,4 35,2 68,2
O011as TPY10eMKOCTH JUCHUTIITUHBI (MOTYJIs1)
qachl: 216 72 144
3aYeTHbIE ¢TUHHUILI: 6 2 4

5. Copep:xkanme IMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJIMYEeCTBA aKaJleMHYeCKHX YACOB M BHA0B Y4eOHBbIX 3aHATHI

5.1. TemaTrueckuii MIaH JUCIUILTAHBI (MOJTYIIS)




KonrakTtHas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o HWHJIUKATOP
= a
Ne Pasneinsl IUCIUIUIMHEI § JICKIHH 113 P CP Beero, JIIOCTHXKEHHU
8 W3 HUX N3 HUX N3 HUX Hac. a1
Ha Ha Ha KOMIICTCHIL
BCETO TpaKTH- BCETO TpaKTH- BCETO TpaKTH- un
YECKYIO YECKYI0 YECKYI0
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pazmen. OGmme cBeeHUS O
CTPOCHHH BEIIECTBA
[TpenMeT MUCUIUTIITIHBI
11 "DJIEKTPOTEXHUYECKUE U 2| 2 3 5 OIIK-5.1,
" | KOHCTPYKIIMOHHBIE MaTepUaIIbI OIIK-5.2
3/1aHUM ¥ COOpY>KEeHUM"
OO6mue cBeICHHUS O CTPOCHUH OIIK-5.1,

1.2 BeIleCTBa 2 2 3 5 OIIK-5.2
ArperaTHoe COCTOSTHUE OIIK-5.1,

13 MaTepuaioB 2|2 3 S OIIK-5.2
OJeMeHThH KBAHTOBOH U OIIK-5.1,

14. 30HHOU TEOPUHU 2|2 3 > OIIK-5.2

2. |2 paznpen. [TonypoBoaHUKHU
2.1 E(J;?CCH%);I;( aI—I;IIfIII}(IOB CaoiicTBa 2| 2 2 4 OIIK-5.,
& | TOTYHPOBOR ' OITK-5.2
MIOJIYTIPOBOTHUKOB
[Tpumepsr
MOJYTPOBOIHUKOBBIX OIIK-5.1,

2.2 MaTepuaioB U UX 2| 4 621 102 OIIK-5.2
XapaKTePUCTHKU. P-N-TIepex0l
DKCIUTyaTaIus

23 MOJYTPOBOTHUKOBBIX 2 3 3 6 OIIK-5.1,

" | matepuanoB B mpubopax npu OIIK-5.2
HKCTPEMAIIbHBIX TEMIepaTypax
CHsTHE BOJIbTaMIIEPHBIX
XapaKTePUCTHK OTIK-5.1

2.4. MOJTYNPOBO/HAKOBLIX 3 8 6 14 OITK-5.2
HEJIMHCWHBIX JICMEHTOB Ha
MTOCTOSTHHOM TOKE

3. |3 paznen. MAII-ctpykTypsl
(MeTay-IUAIEeKTPUK-
MIOJIYTIPOBOJTHUK )

31 ®usuka nosepxHocty 1 M- 2 3 3 6 OIIK-5.1,
CTPYKTYPBI OIIK-5.2
Emkocts MJIIT cTpykTyp.

32, @nyKTyaluu MOBEpXHOCTHOTO o | 4 3 7 OIIK-5.1,
MOTEHIaNa B OIIK-5.2
M/II-cTtpykrypax

33 MAII-cTpyKTYypBI B OAEBBIX o | 6 3 9 OIIK-5.1,

" | tpan3ucTOpax OIIK-5.2
Muxkpo- u
OIIK-5.1,

3.4. | manomuuuTIOApU3arus MJII1- 2| 2 3 5 OTIK-5.2

CTPYKTYp




4. |4 pazgen. MHas KOHTaKTHas
pabora
OIIK-5.1,
4.1. [Muas xoHTaKTHas paboTa 0,8 OITK-5.2
5. |5 pazmen. KonTpoib
OIIK-5.1,
5.1. | 3auer 4 OITK-5 2
6. |6 pazmen. JludnekTpuku
Knaccudukanus
. OIIK-5.1,
6.1. | murnexTpukoB. CBoiicTBa 2 10 13 25 OITK-5.2
JIUDJICKTPUKOB
Opranuueckue u
6.2 HEOPTraHWYECKHE 9 4 6 OIIK-5.1,
" | muanexTpuku. KommosutHeie OIIK-5.2
MaTepHaIbl
[IpumeHeHre TUAIISKTPUKOB B
OIIK-5.1,
6.3. | koHIeHcaTopax. AKTHBHBIC 2 4 6 OITK-5.2
JIUDJICKTPUKH
7. |7 paznen. [IpoBogHuKH
71 Knaccudukanus mpoBOHHKOB. 2 3 5 OIIK-5.1,
" | CBoiicTBa MPOBOJHUKOB OIIK-5.2
[IpoBognuku 1-ro pona. OIIK-5.1,
1.2 KoHTakThI 2 6 12 20 OIIK-5.2
8. |8 pazmen. MaruutHsbie
MaTepUabl
Knaccudukanus matepuanon OIIK-5.1,
8.1. 10 MAarHUTHBIM CBOMCTBaM 2 8 1421 24,2 OIIK-5.2
82 MarsuTHbIE MaTEpPHAIIBI 2 6 8 OIIK-5.1,
" | cnennasHaueHus OIIK-5.2
anpBaHOMArHUTHBIE SBICHUS
83 B JMAMarHUTHBIX U 2 6 8 OIIK-5.1,
"' | MarauTOYNOpPSIIOYEHHBIX OIIK-5.2
cpenax
9. |9 pa3nmen. UHas koHTaKTHas
pabota
OIIK-5.1,
9.1. | nas koHTaKTHas paboTa 0,8 OITK-5.2
10. |10 pa3nen. Kontpons
10.1 OIIK-5.1,
DK3aMeH 27 OIIK-5.2
5.1. JTexmun
Ne | HaumeHnoBaHnue pazaena o
. HauMmeHoBaHme 1 KpaTKOe COAepKaHHE JCKIUI
pasn M TEMBI JIEKIIAN
[Ipenmer nucUIIMHBI "IIEKTPOTEXHUYECKUE U KOHCTPYKIIMOHHBIE
{[peﬂMeT AUCHUIIIMHDL | jatepyanel 3ma6mit 1 coopykeHuit"
ONEKTPOTEXHUUECKHE | pexrnovaTepHanoBeieHHe. DIeKTPOTEXHIHECKHE MATEPHATIEL.
1 1 KOHCTPYKIHOHHDIC | K operpykimonHble MaTepuaiisl. MaTepuaibl CENUaIbHOTO Ha3HAYEHHS.
MATCPHATIBI SAAMMH M- K racenukarus MaTepHAaoB 110 OBEICHHIO B SIEKTPHIECKOM H
COOpYKCHII MarHuTHOM nousx. CTpyKTypa pasesnoB AUCHHILIAHBL.
) 06]_[_[1/13 CBECICHU O O6H_II/IC CBCACHUS O CTPOCHUHU BCIICCTBA
CTPOEHMH BEIIECTBA Crpoenue BeniecTBa. Buibl B3auMoIeHCTBUI MEXy 2JIEMEHTAPHBIMU




qaCcTunuamu. BI/I,[[I:I MCKAaTOMHBIX U MCKMOJICKYIISIPHBIX CBsI3CH.

ArperaTHoe COCTOSIHHE

ArperaTHoe COCTOSTHUE MaTepUaIOB
ArperaTHoe COCTOSTHUE MaTepUAIIOB: Ta3bl, )KHUIKOCTH, TBEPAbIC TEIA.

3 MaTepuajIoB Kpucrannnueckue, amopdHbie 1 aMophHO-KPUCTATNINYECKUE TBEPIbIe
tena. [lna3ma.
DJIEeMEHTHI KBAHTOBOW U 30HHOM TEOPHH TBEPOTO Teja
JeMeHThI KBAHTOBOU U I[I/ICerTHbIe YPOBHH SHEPTIHUHU BJICKTPOHA B aTOMC. PaCH.[eHJIeHI/Ie ypOBHefI
4 30HHOI TeOpUH sHeprun. O000IIeCTBICHNE AICKTPOHOB B KpucTainie. [Tpunaiun Iaymn.
DEeMEHTBI 30HHOW TEOPUU TBEPJOTO TEa.
Kiaccudukanms moayrnpoBoaHiuKoB. CBOMCTBA MOJIYIPOBOIHUKOB
Knacenguxauns OCHOBHBIE OCOOEHHOCTH TIOTYIPOBOIHUKOB. DIEKTPOIPOBOIUMOCTD
5 TIOYHPOBOAHHUKOB. | 1o ymipoBoiHIKOB. I3MeHeHHE SIeKTPOIPOBOIHOCTH HPH BO3AEHCTBIY
Coticta TEIIOBOTO TOKa. TepModIeKTprudecKue cBoiicTBa. POTOIPOBONMOCTD
TIONIYIpOBOAHHKOB noJaynpoBoIHUKOB. Knaccuukanus moxynpoBOJHUKOBBIX MaTEpPHAJIOB.
[TprMeps! OIYIIPOBOAHUKOBBIX MAaTEPUAIIOB U UX XapaKTEPUCTUKU. P-N-
nepexos
I'epmannii. Kpemnwuii. Cenen. KapOun kpeMHust. DIEKTPOIPOBOTHOCTh
IIpumepbl IOJIYIIPOBOAHMKA. BiusHue nepopMaluy Ha SIEKTPOIPOBOHOCTh
HOJIYNPOBOAHUKOBBIX | 76 yvipoBotHMKOB. Bo3neiicTBre cBeTa Ha 3IEKTPOIPOBOIHOCTD
6 MaTepHajIos H nx IOJIYIIPOBOAHMKOB. BIIMSHHE CHIILHBIX DJIEKTPHYECKUX MOJIEH Ha
XapaKTCPUCTURH. P-N" | 5 1exTponpoBOAHOCTS HOMYIPOBOAHAKOB. BIMsHAE MATHATHEIX TONIEH Ha
HEpexXoa 3IeKTPOIPOBOAHOCTH TIOTYIPOBOIHUKOB. P-N-TIiepexos. BomsrammepHast
xapaktepuctuka (BAX) p-n-nepexoma. [Ipo6oii p-n-nmepexoaa. YcrpoiicTBa
Ha 0a3e MOoIypPOBOAHUKOBBIX MaTEPHAJIOB.
Sxemnyaranis OKcIulyaTanys MoJiylipoBOIHUKOBBIX MaTEPUAJIOB B MPUOOpax npu
AKCTPEMATIBHBIX TEMIIEpaTypax
TOAYTIPOBOHHKOBBIX [TosrynnpoBOIHUKOBBIE MaTEpHAJIbI JIJIsl BBICOKOTEMIIEpATYPHOI
7 | MmaTepuasioB B mpubopax .
anekTpoHuku. TBepaorensHbie mpubopsl Ha SiC. TBepaoTENbHBIC
MIPU IKCTPEMATBHBIX npuGops! Ha GaN.
TeMIlepaTypax
®u3suka nosepxHoctyu 1 MIII-cTpykTypsl
9 ®usuka nosepxnoctu u | O0IacTh NpocTpaHcTBeHHOTO 3apsija (OI13) B paBHOBECHBIX YCIOBUSIX
M/IIT-cTpyKTypHI smuccud. [loBepxHOCTHBIE cocTOsIHUA. BonbT-(hapaaHbie XapakTepucTUKu
crpykryp MAIL
Emkocte M/III cTpykTyp. @iryKkTyanuy NOBEPXHOCTHOTO ITOTEHIMANA B
M/II-cTtpykTypax
Emkocts M/AII-cTpykTyp. DKCIIEepUMEHTaIbHbIE METO/IbI U3MEPEHUS BOJIBT
-papaanbix xapaktepuctuk. Onpenenenue napamerpos MAII-ctpykryp
Emkocts M/ Ha OCHOBE aHAIIM3a BOJILT-(hapaHbIX XapaKTepUCTUK. DIyKTyaluu
CTpYKTYp. PAYKTYaH | fopepxnocTHOro noTenumana 8 MTT-ctpykTypax. [loTeHuual,
10 HIOBEPXHOCTHOT'O CO3/1aBaeMBbIif 3apsI0M, HAXO ISIIIMCS Ha TPAHHMIIE ABYX CPE C
IIOTCHINANA B 5KkpaHupoBKoif. [ToTennmansHbIii penbed B MJIII-cTpykType mpu
MAII-CTPYKTYpaX | qyckpeTHOCTH SMeMeHTapHOTO 3apsiia. DYHKIMS pacTipe/ieTeHIs
MOTEHIIMaja MPU CTATUCTUYECKUX (QIYKTyalusx. 3aBUCUMOCTh BEJIMUUHBI
cpenHeKBaIpaTuyHOM paykTyanuu ot napamerpoB M/II-cTpykTypsil.
[TpocTpaHcTBEHHBIN MacITad CTATUCTUUECKUX QIIYKTYalUi.
MJII-cTpyKTypbl B IOJIEBBIX TPAH3UCTOPAX
M/III-cTpyKTyphbl B MOJEBBIX TPAH3UCTOPAX. XapaKTEPUCTUKU
M/II-Tpan3ucTopa B 00J1aCTH IJIABHOTO KaHaja. XapaKTepUCTUKU
1 M/IIT-CTpyKTYpHI B M/III-Tpan3ucropa B 061acTu oTceuky. BausiHue Tuna kaHana Ha

MOJIEBBIX TPAH3UCTOPax

BOJIbT-aMIepHble XapakTepuctuku MII-Tpan3ucropos. Ddpdexr
CMEIIIeHU MOJI0KKHU. MallocCurHaabHble TapaMeTpbl. DKBUBAJIEHTHAS
cxema M/III-Tpan3ucropa. MeTobl onpeaesieHns mapaMeTpoB
M/II-Tpan3ucTopa U3 XapakTepUCTUK. TOMOJIOrHYECKUE peaTn3anu




M/II-tpan3uctopos. Pazmepnsie a3 dextsr B MITI-Tpan3uctopax.
[Tonmoporossie xapakrepuctuku M/III-Tpan3ucropa. Yuer
muddy3noHHOrO ToKa B KaHase. HepaBHOBecHoe ypaBHeHue [Tyaccona.
YpaBHEHHE JIEKTPOHEUTPATIBHOCTU B HEPABHOBECHBIX YCIOBUAX. BoJbT-
amnepHas xapakrepuctuka M/II1-Tpan3ucropa B 0061acT CUIBLHOU U
cnaboit uuBepcuu. Tunbst M/I1-TpaH3ucTOpOB JIJIs1 pEIPOrPaMMUPYEMBIX
anemeHToB namsatu. MHOII-Tpan3ucrop. Mexanusm 3anucu
WH(OPMAIIMOHHOTO 3apsia Ha TUIABAIOIIHA 3aTBOP B P- M N-KaHAITBHOM
M/III-rpan3ucrope. TynHenbHas nnxekuusa daynepa-Hopareiima.
WHXKeKIus TOPSIIUX 3JEKTPOHOB TPY JIABHHHOM YMHOKCHHUH B 00JIaCTH
KaHaja BOMU3u cToka. HXKEKIUs TOPSYUX SJIEKTPOHOB U JIBIPOK TPU
MEX30HHOM TyHHeJIMpoBaHuU. [1oeBoil TpaH3UCTOP C 3aTBOPOM B BUJE P
n-nepexoaa. CBY nonessie Tpan3uctopsl ¢ 6apbepom HIoTTKH.

Muxkpo- u HaHomuHUTIOapu3auus M/II-ctpykryp
Muxkpomunnatopuszauust MII-ctpykryp. @usznueckue saBiaeHus,

Mukpo- 1 OTrpaHNYMBAIOIINE MUKPOMUHUATIOpU3annio. HanoMuHMaTIOpH3anus
12| manoMmHHTIOAPH3ALHS M/II-ctpyktyp. I'pachensl u yriepoaHsie HAaHOTPYOKH. HaHOSMHUTTEPHI.
MII-ctpykTyp TexXHOIOrnYeCKU MPOrpecc: OT TEXHOJIOTUH MUKPOIIIEKTPOHUKH K
HAaHOTEXHOJIOTHSM.
Knaccudukanus nusnexktpukoB. CBONWCTBa IUAIIEKTPUKOB
JMdneKTpuKky, OTan4Yre OT APYTUX MaTepralloB. 3alpelleHHas 30Ha.
Knaccuduxanus Knaccugukarus 1u31eKTpUKOB IO arperaTHOMY COCTOSIHUIO,
15 JUICKTPHKOB. XUMHUYECKOMY COCTaBY, HA3HAYECHHIO. DJIEKTPUYECKUE CBOMCTBA
CBOICTBA M3NIEKTPUKOB | AMIICKTPUKOB. llomsipusanust. Bussr monsipusanuy. J{usaeKTpraeckast
IPOHHULIAEMOCTh. DIEKTPETHBIN 3 eKT. DIeKTPOoIpOBOIUMOCTh
JTUBJIEKTPUKOB. [JusnexTpuyeckue norepu. [IpoGoii AU3IEeKTPUKOB.
Opranuyeckue U Heoprauuueckue AudaeKTpuku. KommnosutHele
MaTepHuabl
[TaccuBHbIe AuAMeKTpUKU. OpraHudecKkue JUAJIEKTPUKHU (TIOJTUMEDHI).
Opramireckue u Knaccudukanus nonumepos. JInHeliHbIe (TEPMOIUIACTUYHBIE) TOJIUMEPHI.
HCOPraHMICCKHC Henonspusle nunelHble moauMepsl. @TOPOPraHUYECKHUE ITOTUMEPBI.
16 AMICKTPUKH. [TonsipHBIE TMHEHBIE TOIUMEPSHL. | 'eTeponenTHbIe TOIMMEDBI.
KommosnTHble Komnosunmonnsie Marepuaisl. Kiaccupukanusi KOMIO3UIMOHHBIX
MaTepuaibl MarepuanoB. KoMno3unmoHnHele MaTepuaisl ¢ HEMETaUIMYECKOU
MmaTpuueid. Heoprannueckue nuanektpuku. Crekiia. DIeKTpuyecKue
cBoiicTBa crekon. CUTauIbl, KEpaMuUKa.
ITpuMeHeHne QUAIEKTPUKOB B KOHJIEHCATOpPaX. AKTUBHBIE TUIJIEKTPUKH
Hpumenenne [TpuMeHeHne AUAIEKTPUKOB B KOHJIEHCATOPaX. AKTUBHBIE TUDJIEKTPUKU U
17 JUDJICKTPUKOB B 3JIEMEHTHI (PYHKIIMOHAIBHOM 351eKTpoHUKHU. CerHeTosnekTpuku. [lpupona
KORJiCHCATOpaX. CETHETO3JIEKTPUKOB. CBOICTBA CErHETONIEKTPUKOB.
AKTUBHBIE TU3IEKTPUKH
Knaccudukarus npoBoaHnkoB. CBOHCTBa TPOBOIHUKOB
[TpoBOHUMKH, OTINYMS OT IpYrux MarepuanoB. Kiaccuduxanus
IIPOBOJIHUKOB 10 arperaTHOMY COCTOSIHUIO. MeTaJulbl U UX CILIABBI.
Knaccnduxanms Knaccugukamonssie rpynmsl. DIeKTPOIPOBOIHOCTD U YIEIBHOE
18 | mpoBoaHmKOB. CBojicTBa | CONPOTHBIICHUE METAIIIMYCCKUX IIPOBOJHHUKOB. BinsiHue TemnepaTypbl Ha
TIPOBO/THUKOB YAEIBHOE CONPOTUBIIEHNE METAJUIMYECKUX IIPOBOJIHUKOB. BiusiHue
npuMeceil u 1e(heKTOB CTPYKTYPHI Ha yJIeIbHOE CONPOTUBIICHNE
METaJUIMYECKUX IIPOBOAHUKOB. I IpOBOIHUKOBBIE MaTepHaIbl BEICOKOM
IpoBOAUMOCTH. CBEPXIIPOBOAMMOCTD IIPOBOJAHUKOB.
[IpoBonuuku 1-ro poxa. KoHTakThl
19 [TpoBoanwKHu 1-T0O poxa. | Marepualibl BBICOKOTO YAEIBHOIO COIPOTUBICHHs. MaTepuansl A1

KonTakTeI

HarpeBaTcCJIbHbIX 3JICMCHTOB. Hemerammueckue IIPOBOAHUKHU.




Marepuansl Ha ocHOBe rpadurta. Kontakronsl. KonTakTsl. SIBnenus na
KOHTaKkTax. Bunpl koHTakTOB. KOHTaKTHAsI pa3HOCTH [TOTEHIIMAJIOB.
Tepmoanexrpoasrxkymas cuia. Criiassl 1)1 TEpMOIIap.

Krnaccudukanus MatepuaaoB 10 MarHUTHBIM CBOMCTBaM
Krnaccudukanus MmatepuaiaoB o MarHuTHeIM cBoiicTBam. [Ipupoaa

Knaccuduxanus dbeppomarnerusma. J{namarneruku. [lapamarnernku. deppomMarHeTUk.
20 MaTepHaJIoB IO Antudeppomaraetuku. @eppumaraeTuku. OCHOBHBIC XapaKTEPUCTHKU
MAarHUTHBIM CBOMCTBaAM (beppOMarHeTI/IKOB. HOTepI/I B (beppOMarHI/ITHBIX MaTrcpuaiax.
Kiaccudukanms MarHUTHBIX MaTepUaIOB: MarHUTOMSITKHE,
MarHUTOTBEPAbIC U MaTEPHUaJIbl CIEIUATBHOTO Ha3HAYCHUS
MaruuTHbIe MaTe€pUalbl CICIHA3HAYCHUS
21 MaruuTHBIE MaTepuansl | MaTepraisl ¢ IPSIMOYTroIbHOW NeTiIeii rucrepesuca. Gepputsl 1t
CIelHa3HAYEHUS cBepxBbIcOKHX yacToT (CBY-depputsr). TepMoMarHuTHbIC MaTEpHAIIHI.
MarHuTOCTpUKIIMOHHBIE MaTEPHUAIIbI.
lanbBaHoMarauTHble |1 @TbBaHOMAarHUTHBIC SIBIICHUS B JHUAMarHUTHBIX U
SIBJICHHUS B MarHUTOYIOPSIOYEHHBIX Cpe/iax
22 JIMAMArHUTHBIX U l'anbBaHOMAarHUTHEIC SBJICHKS B IMaMarHeTUKax. I'aJpBaHOMarHuTHbIC

MarduToynopsaJ04CHHEBI
X cpenax

SIBJICHHSI B MATHUTOYIIOPSIIOYCHHBIX Cpefax. MexaHn3Mbl BO3HUKHOBEHHUSI.
Dddext Xomma. MarHuTope3ucTUBHBIN 3P PeKT.

5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue paszeina

pﬁn U TEMBI NPAKTHYECKAX HaumenoBanue u cojiep:kaHue NpakTUUECKUX 3aHATUI
3aHITHH
CHATHE BOJIbTAMIIEPHBIX XapaKTEPUCTUK CTAOUIUTPOHA,
CHATHE BONBTAMIEPHBIX | TOIYIIPOBOAHUKOBOIO IUO/a, N-P-N TPaH3UCTOPA IPH TPEX 3HAUYCHUAX
XapaKTEePUCTUK TOKa 6a3bl
8 HOJIYNPOBOAHUKOBEIX | CHATH SKCIIEPMMEHTAILHO U IOCTPOUTH IPA(UKU BOJIBTAMIIEPHBIX
HEJIMHEHHBIX AJIEMEHTOB | XaPaKTEPUCTUK CTAOMIUTPOHA, MOTYIPOBOAHUKOBOTO AUOA, N-P-N
Ha IMOCTOSTHHOM TOKe | TPaH3MCTOpa MpH TPEX 3HAUCHUSIX TOKa Oa3bl.
HccnenoBanue CBOMCTB NMOJIYIPOBOJHUKOBBIX MaTEPUAIIOB
Custue BOJIbTAMIICPHBIX Uccnenosatp XapPaAKTCPUCTUKHU IMOJTYIIPOBOJHUKOBBIX HpI/I60p0B; OCBOHMTH
XapaKTEPHCTHK METOJIUKY OIpe/IeJICHUs TapaMeTPOB TEPMOPE3UCTOPOB, BAPUCTOPOB U
8 MOJTYIIPOBOTHUKOBBIX | THOJIOB.
HEJIMHEWHBIX AJIEMEHTOB
Ha MOCTOSTHHOM TOK€E
HccnenoBanue 31€KTPOIIPOBOAHOCTH TUAIEKTPUKOB
Knaccnduxarus N3ydyeHne OCHOBHBIX 3aKOHOMEPHOCTEHN MPOXO0XKIEHUS TOKA YEPE3
15 AMDJICKTPHKOB. JOUDJIEKTPUK U O3HAKOMJIEHUE C METOJIaMU OIIPEAEIIEHUS €T0 YAECIBHOTO
CoicTBa MANEKTPUKOB | 61 s\ ioro 1 YIIE€IBHOTO MOBEPXHOCTHOTO COITPOTUBIIEHU.
HccnenoBanue TUAIEKTPUIECKUX TOTEPh U EMKOCTH JUAIEKTPUUYECKUX
Knaccudukanms MaTcpHalioB
15 JUDNIEKTPUKOB. N3ydyeHne MexaHU3MOB MOJISIPU3ALIAN U TUIJIEKTPUYECKUX ITOTEPD B
CBOICTBA IUANEKTPHKOB | ZIEKTPOU3OIIALMOHHBIX MaTepuaiax, IpuOOpOB U3MEPEHUsT EMKOCTH U
TAHT'€HCA yIJla JUAJIEKTPUUYECKUX [TOTEPD U3JEIINN.
HccnenoBanue 31€KTpUUECKON IPOYHOCTH TUDIEKTPUKOB
Knaccnduxars O3HakoMJIEHHE C OCHOBHBIMHU MPEACTABICHUIMH O IP000€ U C METOIUKON
15 AMSJICKTPHKOB. 9KCIIEPUMEHTAILHOTO ONPEEIICHUS MEKTPUUECKON TPOUYHOCTU
CBoiCTBa IMAIEKTPHKOB ra3000pa3HbIX, KUIKUX U TBEPABIX JUIICKTPUKOB.
CHsiTHE BOJIbTaMIIEPHON XapaKTEPUCTUKU BOJIB(PAMOBON HUTH JIAMITBI
19 [IpoBomnuuKH 1-TO poaa. | yakanupanus

KoutakTel

CHSATB 9KCIIEPUMEHTAIBHO U MTOCTPOUTH Ipa)K BOJIbTAMIIEPHOM




XAapPaAKTCPUCTHUKHU JIaMITbl HAKaJIMBAHUA.

[IpoBognuku 1-ro pona.

Onpenenenue AEKTPUIECKOT0 COMPOTUBICHUS IPOBOJHIUKOB aHAIOTOBBIM
1 UG POBBIM MYJIbTUMETPAMHU

19 O3HAKOMJICHHE C METOAMH OIIPEEIEHHs SIEKTPUYECKOTO
KoutakTsI CONPOTHBJICHHS PE3UCTOPOB U3 NPOBOJHUKOBBIX MATEPUAJIOB € HOMOILBIO
aHAJIOTOBBIX U IU(POBBIX MYJILTUMETPOB.
OnpeieieHUe IEKTPUUECKOrO COMPOTUBICHUS POBOIHMKOB METOIOM
19 HpOBO[[HI/IKI/I 1-Tro pona. aMIICpMETpa U BOJIBTMETpPA
KOHTAKTEL O3HAKOMJICHHE C METOIOM OIPEJIeeHHUs CONPOTHBIICHUS PE3UCTOPOB U3
IPOBOJIHHMKOBBIX MAaTEPUAIOB METOJOM aMIIEPMETPA ¥ BOIETMETPA.
VccnenoBanue U pacyéT MarHMTHOM LIEMH ITPH IIOCTOSHHOM TOKE
Knaccnduxans CHSATb DKCIIEPUMEHTAIBEHO BeOep-aMIIepHbIE XapaKTEPUCTUKH MarHUTHOM
20 MaTepHajos 1o uenu 6e3 3a30pa, a Takxke ¢ 3a30pom B 0,1 mm. Crenath pacuér
MArHATHBIM CBOUCTBAM | v ahaktepucTukn 6e3 3a30pa 1 ¢ 3a30poM. CPaBHUTB PE3yJIbTAThL
WccnenoBaHue MAarHUTHOM LIEMK Ha TIePEMEHHOM TOKe
CHSTb 2KCIIEPUMEHTAIBLHO U IIPOBEPUTH PACUETOM 3aBHCUMOCTh
AMILTUTY bl MATHUTHOTO TIOTOKA OT JHCTBYIONIEro 3HAYeHHs
Knaccndguranms IPHIIOKEHHOTO HAMPSKEHMS U OT 4acToThL. [IpoHabmonars Ha
20 MaTepHayioB MO

MarHuTHBIM CBOMICTBaM

octmutorpade 3a u3MeHeHHEeM (POPMBI M BETMYMHBI MArHUTHOTO TIOTOKA U
TOKa IMPU U3MEHEHUU BO3IYIIHOTO 3a30pa. [lomyunTs Ha sKkpane
ocuuiutorpada neTiio rucTepesnca, MpoHa0II0aaTh 32 H3MCHCHHEM TTETIIH
MIPU U3MEHEHHUH 3a30pa B MAarHUTOIIPOBOJIC.

5.3. CamocTtosTtenpHas paboTa 00ydaromuxcs

Ne | HaumeHoBaHue pazjena N
ConeprkaHre caMOCTOSTEIbHON paboThI
pa3a| JIUCLUIUIMHBI U TEMBI
[IpeaMeT JUCIUIIIHHEL [Ipenmer nuCIUIIIMHBL "IIEKTPOTEXHUUYECKUE U KOHCTPYKIIMOHHBIC
"JNIeKTpOTeXHUUYecKne | MATCPUAIIbI 3TAHHIT U COOPYKEHHIT"
1 1 KOHCTPYKIIOHHBIE H3yyeHne JeKIMOHHOTO U JOTIOTHUTENBHOTO Matepuana. [lonroroska k
MaTepHabl 30aHUi 1 | TECTHPOBAHUIO. CamocTosTenpHOe MpoXoxkaeHue Tecta. [loaroroka k
COOp}f)KeHI/II\/’I” 3a4€Ty 110 JaHHOU TEME.
OO0mmue cBeICHUS O CTPOCHUH BEIIECTBA
OO01ure CBeICHHS O H3yyeHne JeKIMOHHOTO U JOTIOTHUTENBHOTO Matepuana. [lonroroska k
2 CTpOEHMH BelecTBa | TCCTUPOBAHUIO. CamocTosTenpHOe MPoXoxkaeHue Tecta. [loaroroBka k
3a4eTy 110 JaHHOU TeMe.
ArperaTHoe COCTOSIHUE MaTepHUaioB
3 ArperaTHoe COCTOSIHHUE I/I3y‘~I€HI/I€ JICKOIMOHHOI'O 1 JOIIOJIHUTEIIBHOTO MaTCpualia. HOZ[FOTOBK& K
MaTepuajIoB TecTupoBaHuio. CaMOCTOATENIbHOE TPOXOXKIeHue Tecta. [loaroToBka k
3a4eTy MO JaHHOU TeMeE.
DNIeMEeHThI KBAHTOBOW M 30HHOM TE€OpUHU TBEPAOTO Tela
JeMeHThI KBAaHTOBOU U I/I3yquI/1e JICKOMOHHOI'O U OOIIOJHUTCIIPHOTO Marepuasia. IloaroroBka x
4 30HHOH TEOpUH TecTupoBaHnio. CaMOCTOATENbHOE TPOXOXKIeHne TecTa. [loaroToBka k
3a4eTy MO JaHHOU TeMe.
Knaccudukanus Knaccudukanus noaynpoBogHuKkoB. CBOMCTBA MOJYIIPOBOIHUKOB
5 OJIYIIPOBOIHHUKOB. N3yuyeHune JeKIMOHHOTO U JOMIOJHUTENRHOrO Marepuana. [loaroroska x
CBRoOMCTBA TecTupoBaHu0. CaMOCTOATENBHOE TPOXOXKIeHHE TecTa. [loaroroBka k
ITIOJIYIIPOBOJHUKOB 3a4CTy 110 ﬂaHHOﬁ TEMCE.
ITpumeps ITpuMepsl MOTYTIPOBOAHUKOBBIX MaTEPHUAIIOB U UX XapaAKTEPUCTUKU. P-N-
[OJIYIIPOBOIHUKOBBIX | IIEPEXON
6 MaTepHalloB U UX H3yuyeHue JeKIMOHHOT0 U JOTIOIHUTENBHOr0 Matepuania. [Tonroroska k

XapaKTEPUCTUKH. P-N-
epexon

TecTUpoBaHuI0. CaMOCTOATENBHOE NPOX0XKAeHUE TecTa. [loaroroska k
3a4eTy M0 JaHHOM TeMeE.




[TpumepsI HccnenoBanue CBOKMCTB MOMYIPOBOJHUKOBBIX MaTEPUAIIOB HA TIPUMEpPE
[OJIYIIPOBOJHUKOBLIX | TEPMOPE3UCTOPA (TEPMHUCTOPA)
6 MaTepUaIOB U UX [TonroroBka Kk KOHTPOJILHOU paboTe. BeIMomHEHNE KOHTPOIBHOM PabOTHLI.
XapakTepucTHKy. p-n- | JlopaboTka U ucnpaBiaeHHe KOHTPOIbHOH paboThl IPH HEOOXOIMMOCTH.
epexon
Sxemnyatamis DKCIUTyaTanus MoJIylpoOBOIHUKOBBIX MATEPHUAJIOB B MPUOOPaxX MpH
AKCTPEMAaJIbHBIX TEMIIEpATypax
TOYTIPOBOAHHMKOBLIX N3ydenue NTeKIMOHHOTO U JONOJIHUTEIBHOIO MaTeprana. [loaroroska
7 | matepuasioB B npubopax
TecTupoBaHui0. CaMOCTOATENbHOE TPOX0XKIeHue Tecta. [loaroroBka k
TpH SKCTPEMAIIbHBIX 3a4ETy M0 JTaHHOU TEME.
TeMIiepaTypax
CHsTHe BOJIbTAMIIEPHBIX XapaKTEPUCTUK CTAOUITUTPOHA,
CusiTHEe BOJIBTAMIIEPHBIX | TOJYIIPOBOAHUKOBOIO 1104, N-P-N TPaH3UCTOPA NPH TPEX 3HAUYEHMAX
XapaKTEPUCTUK TOKa 6a3bl
8 [OJIYIIPOBOJHUKOBEIX | MI3ydeHne IEKIMOHHOrO M JONOJIHUTENBHOr0 Marepuaa. ITogqroroska k
HEJIMHEHWHBIX AJIEMEHTOB | IpakTudeckoii padote. Odopmienue oryera. JlopaboTka U HcTpaBiIeHHE
Ha TIOCTOSIHHOM TOKe | OTdYeTa MO MPaKTH4eCKON paboTe mpu HEOOXOIMMOCTH.
HccnenoBanue CBOKMCTB MOTYIPOBOJIHUKOBBIX MAaTEPHUAJIOB
CusiTre BosbTaMIIepHbIX | MI3ydenue JIEKIMOHHOro 1 I0MOIHUTENLHOr0 Matepurana. Iloaroroska k
XapaKTEPUCTHK npakTuaeckoi padore. Odopmienue otaera. JJopaboTka u UCIIpaBIIeHNE
8 HOJIyIIPOBOJIHMKOBBIX | OTYETA IO MPAKTHYECKON paboTe NPy HEOOXOIUMOCTH.
HEJIMHEHHBIX 3JIEMEHTOB
Ha MTOCTOSIHHOM TOKE
®u3uka nosepxHoctyd 1 MJIII-cTpykTypsl
9 duzunka IIOBEPXHOCTHU U I/I3yquI/Ie JEKOUOHHOT'O U JOIIOJIHUTCIBbHOI'O MaTCpualia. HOZIFOTOBKa K
M/III-cTpyKTyphI TecTupoBaHut0. CaMOCTOATENbHOE TPOX0KIeHHe TecTa. [loaroroBka k
3a4eTy MO JAaHHOU TEME.
Emkocts MIIT Emkocte M/III cTpykTyp. @ayKTyaluu MOBEPXHOCTHOTO MOTEHIIHAIA B
ctpykryp. ®nykryarun | MAI-ctpykrypax
10 IIOBEPXHOCTHOT'O I/I?)yquI/Ie JICKOMOHHOI'O U JOIMOJIHUTCIIBHOI'O MaTepuaa. HOI[FOTOBKa K
MOTEHIIHAIA B TecTupoBaHut0. CaMOCTOATENbHOE TPOX0KIeHre Tecta. [loarotroBka k
MJIII-cTpykTypax 3a4eTy MO JaHHOU TeMeE.
M/II-CTpyKTYypBI B IOJEBBIX TPAH3UCTOPAX
1 MJIII-ctpykTypsl B | VI3ydeHHE JTEKIMOHHOTO U IOTOJIHUTEIBHOTO MaTepraia. [loaroroeka k
IIOJIEBBIX TPAH3UCTOPAX TECTUPOBAHUIO. CaMOoCTOSTENLHOE MMPOXOKIACHUC TCCTA. HOI[FOTOBKa K
3a4eTy MO JTaHHOU TEME.
Muxkpo- u HanomuHuTIOapu3anus M/III-ctpykTyp
Mukpo- n N3ydenune NTeKIMOHHOTO U JONOJIHUTEIBLHOTrO MaTeprana. [loaroroska
12 | nanoMuHHTIOApU3ALIMA TecTupoBaHut0. CaMOCTOATENbHOE TPOX0KIeHre Tecta. [loarotroBka k
M/lI-cTpykTyp 3a4eTy 10 JaHHOU TeMe.
Knaccudukanus quanektpukoB. CBOMCTBA TUIEKTPUKOB
Knaccndukarus N3ydenune NTeKIMOHHOTO U JONOJHUTENBHOIO Matepraina. [lonroroska
15 AMSJICKTPHKOB. TecTupoBaHUI0. CaMOCTOATENbHOE TPOX0KIeHue TecTa. [loarotoBka k
CoiicTBa MAIEKTPHKOB DK3aMEHY I10 JaHHOU TEME.
HccnenoBanue aneKTporpoBOAHOCTH JUIIEKTPUKOB
Knaccndukarus N3ydenune NTeKIMOHHOTO U JONOJHUTENBHOIO Matepraina. [lonroroska
15 AMDTICKTPHKOB. npakTudeckoi padore. Odopmienne otuera. JJopaboTka u UCIpaBieHNe
CBolicTBa MINEKTPUKOB | 1yery o MPAKTUYECKOH paboTe mpu HEOOXOIUMOCTH.
UccnenoBanue quaiaeKTpUUECKUX MTOTEPh U EMKOCTH JUAIEKTPUUECKUX
Knaccudukanus MATEPHATOB
15 JTUDIIEKTPUKOB.

CBolicTBa AUAIEKTPUKOB

HSy‘-IGHI/Ie JICKOMOHHOI'O U JOIMOJIHUTCIIBHOI'O MaTepuaa. HOHFOTOBK& K
npakTuueckon padore. Odopmienue oryeta. JlopaboTka u uctpaBiieHUe




oTYeTa 0 NPaKTUYECKOil paboTe mpu HEOOXOIUMOCTH.

Hccnenoanue 3neKTpUUECKON TPOYHOCTH AUIICKTPUKOB

Knaccndukars M3yueHne TeKIMOHHOTO H JOMOIHHTEIEHOr0 MaTeprana. I1oarotoka K
15 AMSJICKTPHKOB. npakTuueckon padore. Opopmienue oruera. JlopaboTka u uctipaBiieHUE
CBoficTBa MINEKTPUKOB | 1yery o MpaKTUYECKON paboTe mpu HEOOXOIMMOCTH.
OpraHquCKHe u OpI‘aHI/I‘IeCKI/Ie U HCOPraHUYCCKUC JUIJICKTPUKH. Kommo3urHeie
HEOPraHUYECKUe MaTepuaJibl
16 JMAIEKTPUKH. W3y4eHune JeKIIMOHHOTO U IOTIOJHUTEILHOTO MaTtepuana. [loaroroska k
KoMIIo3uTHbBIE TecTupoBaHuio. CaMOCTOSATEIbHOE IPOX0XKAeHUE TecTa. [loaroToBka K
MaTepuabl AK3aMEHY I10 JJaHHOW TEME.
[IpumMeHeHne TUANIEKTPUKOB B KOHJICHCATOPaX. AKTHBHBIC TUAJICKTPUKH
Hpumenernme N3yuyeHune NeKIMOHHOTO U JOMOHUTEIbHOTO MaTtepuania. [loaroroska k
17 JHDJICKTPHKOB B TecTUpoBaHu0. CaMoCTOSTENIbHOE TPOXOXKAEHUE TecTa. [loaroToBKa Kk
KOHJICHCATOpaX. 9K3aMEHY 10 JIAaHHOH TeMe.
AKTHUBHBIE TUAJICKTPUKH
Kiaccudukanms mpoBoaHukoB. CBOMCTBa IIPOBOHUKOB
KﬂaCCHd)HKaHHf{ W3y4eHne JTeKIMOHHOTO U IOTIOJHUTEILHOTO MaTtepraia. [loaroroBka k
18 | mpoBoanmKkoB. CBOHCTBA | 1o crypoparuio. CamocTosTenbHOE IPoXOKeHHe TecTa. [I0AroTOBKA K
TIPOBOHUKOB 9K3aMeHY 0 JaHHOU TeMe.
ITIpoBogHuku 1-ro pona. KoHTakTsl
19 [IpoBoauuky 1-ro poxa. | I3yueHne TEKIMOHHOTO U IOTIONHUTENBHOTO MaTepuana. [loaroroeka k
KoHTaKTEI TecTupoBaHuio. CaMOCTOSATEIHbHOE IPOX0XKACHUE TecTa. [loaroToBka K
AK3aMEHY I10 JJaHHOU TEME.
CHsATHE BOJIBTAMIICPHON XapaKTEPUCTHKN BOJIB(PAMOBOM HUTH JIAMITHI
HaKaJIMBaHUS
19 ITposoannku 1-ro pona. N3yuyenune NeKIMOHHOTO U AOMOJIHUTEIBHOrO MaTepuraia. [loaroroska k
KonTakTb! npakThueckon padore. Odopmienue oryera. JlopaboTka M HCIIpaBIICHHUE
OTYETa 10 MPAKTHYECKOHN paboTe Mpr HEOOXOUMOCTH.
OmnpeneneHne MMEKTPUISCKOTO COIPOTUBIICHHSI POBOTHIUKOB aHAJIOTOBBIM
U ITUPPOBBIM MYJIbTHMETPaAMHU
19 Iposoannku 1-ro poa. W3y4eHne JTeKIMOHHOTO U IOTIOJTHUTEILHOTO MaTtepraia. [loaroToBka k
KoHTaKTbI npakTHueckoit padore. Odopmienne otuera. JJopaboTKa ¥ HCHIPABIICHHE
OTYeTa 10 MPAKTHYECKOHN paboTe Mpr HEOOXOTUMOCTH.
OmnpeneneHne MEKTPUIECKOTO COMTPOTUBIICHHS IIPOBOTHUKOB METOIOM
amIiepMeTpa 1 BOJIbTMETpa
19 Iposoannku 1-ro poa. W3y4eHne JTeKIMOHHOTO U IOTIOJTHUTEILHOTO MaTtepraia. [loaroToBka k
KoHTaKTEI npakTudeckoi padore. Odopmienue otuera. JJopaboTka U UCIpaBieHne
oTYeTa Mo MPaKTHUYECKOi paboTe Mpu HEOOXOJUMOCTH.
Knaccudukanust MmaTrepraaoB o MarHUTHBIM CBOMCTBaM
Knaccupuranus W3ydeHne TeKIMOHHOTO U IOMOJHUTEN,HOr0 MaTteprana. [loaroroska k
20 MaTepHasIos 1o TecTupoBaHuio. CaMoCTOsATENbHOE IPOX0XKAeHUE TecTa. [loaroToBka K
MarHUTHBIM CBOMCTBAM | 5y3aneny 10 maHHO#M TeMe.
HccenoBanue v pacd€T MAarHUTHOM TSI TIPH TTOCTOSTHHOM TOKE
Knacenguxauns W3y4eHne JTeKITMOHHOTO U IOTIOJHUTEILHOTO MaTtepraia. [loaroToBka k
20 MatepHaios no npakTHUeckoit padote. Odopmienne otuera. JJopaboTKa M HCHIPaBIICHHE
MariuTHBIM CBOMCTBAM | 1yerq 1o mpakTHUEcKOi paboTe IPH HEOOXOIUMOCTH.
HccenoBanrie MarHUTHOM TICTIH Ha TIEPEMEHHOM TOKE
Knaccuguanns W3y4eHne JTeKITMOHHOTO U IOTIOJHUTEILHOTO MaTtepraia. [loaroToBka k
20 MatepHaos no npakTuueckon padore. Odopmiienne oryera. JJopaboTka u uctpaBiieHne
MarouTHBIM CBOMCTBAM | yryerq 110 mpakTHUECKOil paboTe Py HeOOXOMMMOCTH.
Knaccudukammst Hccnenosanve CBOMCTB MarHUTHBIX MaTepUajioB
20 MaTepHrajIoB o [ToaroroBka Kk KOHTPOJIBHOU paboTe. BrImomHEeHNE KOHTPOIBHOU PabOTHI.

MarHUTHBIM CBOMCTBaM




JlopabGoTka u ucrpaBieHHEe KOHTPOJIbHON pabOThI IPU HEOOXOTUMOCTH.

MaruutHbie MaTepHUaIbI

MarauTHsIe MaTCpHraJibl CIICHHA3HAYCHUA
I/I3yquI/Ie JICKOMOHHOI'O U JOIMOJTHUTCIIEHOI'O MaTepuaia. HOILFOTOBKa K

21 CIICIIHA3HAYCHUS TECTUPOBAHUIO. CaMocTosTenbHOE IMPOXOKIACHUC TCCTA. HOI[FOTOBKa K
OK3aMCHY I10 ,Z[aHHOﬁ TEME.
[ajibBaHOMArHUTHBIE I'anpBaHOMArHuTHLBIC SIBJIEHUS B JUaMardiuTHbBIX 1
SIBJICHUS B MarouTOynopsAaJ04CHHBIX CpEaax
22 JUaMarHUTHBIX U I/I3yquHe JEKOUOHHOI'O U JOIIOJIHUTCIbHOI'O MaTCpualia. HOZ[I‘OTOBKa K

MAarauToymnopsaa04€HHbL
X Cpeaax

TecTUpoBaHuio. CaMoCTOsATENbHOE IPOX0XKACHUE TecTa. [lonroroBka k
AK3aMEHY I10 JJaHHOW TEME.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

[IporpamMoi JUCHUIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JIEKLIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCA
OCHOBHOW CHCTEMAaTU3UPOBAHHBIM MaTEPUal, U IPAKTUUECKUX 3aHATUM, PEAIIOIArarolnX 3aKpeIuICHHE
W3YYEHHOTO MaTepuaia u (POpMUPOBAHKE Yy 00YJIAFOIIMXCSl HEOOXOAMMBIX 3HAHHI, YMEHHUI U HABBIKOB.
Kpome Toro, BaxHEHIIIMM 3TanoM U3y4eHUs TUCLHUILIMHBI SBISETCS CAMOCTOSITENIbHAs padoTa
00yJaroumxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOMIEE:

- U3YUYEHUE TEOPETUYECKUX BOIIPOCOB I10 BCEM TEMaM JIUCLIUIIIINHBIL;

- HOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- IOATOTOBKA K KOHTPOJILHBIM paboTam;

- HOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATrOTOBKA K 3a4YETY U K3aMEHY.

3aJ10roM YCHEUTHOTrO OCBOCHHUS 3TOM JUCIUIUIMHBI SIBJIIETCS 0053aTeIbHOE MOCEIICHHE
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee, HECKOJIbKHUX ) 3aHATHUI MOKET
OCJIOKHUTh OCBOCHHE pa3/iesioB Kypca. Ha mpakTudeckux 3aHATHUSIX MaTepuall, U3JI0KEHHBIN Ha JIEKIUX,
3aKpEeTIsieTCs] B paMKax BBIMOJTHEHUS TPAKTUYECKUX 33aJaHUi, pEIIeHUs TECTOB, APYTruX Gopm,
npenxycMoTpeHHbix PIT/I.

[Ipuctynas Kk U3y4eHUIO0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO 0Yepeb 03HAKOMUTHCS
conepxanueM PITJ] mist ctyneHTOB 0uHO#M (hOpMBI 00YUICHUSI.

[Ipu moAroToBKE K MPAKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 10 U3yYEHHIO
JTUCIUILIMHBI 00Y4arOIUMCs HE00X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHUH MaTepHUall U JOMOIHUTh €r0 C YYETOM
PEKOMEHIOBAaHHOM 10 TaHHOM TeME JINTEepaTyphbl;

- IPU CAMOCTOSITEIIbHOM U3yYE€HUH TEOPETHUYECKON TeMbI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTh IPAKTUYECKUE 3aJaHUs B PaMKaxX U3y4aeMOU TEMBI;

- OTBETUTH Ha TECTOBBIE BOMPOCHI MO TeMe, UCTob3ys MaTepuaisl POC, nubo rpynmnoBbie
WHUBUIyaJIbHbIE 33JIaHUS], IOATOTOBJICHHBIE MIPENIOIABATEIIEM;

- HIOATOTOBUTHCS K MPOMEKYTOYHON aTTECTALINH.

Wtorom n3yueHus QUCHUILIIMHBI SBISIOTCS 3a4€T U SK3aMEH. DK3aMeH MPOBOIUTCS MO PACIIUCAHUIO
ceccun. @opMa NpoBeACHHS 3aHATHS — TecTupoBaHue. CTyI€HTHI, He TIPOIIEIIINE aTTECTALUIO 10 TpaduKy
CECCHM, TOJKHBI JIMKBUAUPOBATH 3a0JKEHHOCTh B YCTAHOBJIEHHOM MOPSIJIKE.

7. OneHo4YHbIe MaTepPHAJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISI YCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMI C YKa3aHHEM HTANOB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun orienouHnoro
WHJIMKATOpa KOHTPOIUPYEMOM

/1 (Momyms) KOMITETEHIIHH cpencTaa

[Tpenmer AMCUUIUIMHBL
1 ["DnekrporexHudyeckue U KOHCTPYKIIMOHHBIS OIIK-5.1, OIIK-5.2
MaTepuaibl 31aHUN U COOpYKEeHUI"

TectupoBanue Ha [1K ¢
nomornso Moodle.

Tectuposanue Ha [1K ¢

2 | OGmume cBeeHHs O CTPOSHUH BEIIEeCTBA OIIK-5.1, OIIK-5.2 Homorsio Moodle.
TectupoBanue Ha [1K ¢

3 |ArperatHoe cocTOsIHME MaTepHaoB OIIK-5.1, OIIK-5.2 Homomsio Moodle.

4 |DneMeHTHI KBaHTOBOI U 30HHOH TeOpUH OIIK-5.1, OIIK-5.2 Tecruposarine ra ITK ¢
nomornipo Moodle.

5 Krnaccudukanus nomynpoBoIHUKOB. OTIK-5.1, OTTK-5.2 TectupoBanue Ha I1IK ¢

CBOICTBA MOJYIIPOBOIHUKOB nomornipo Moodle.

[IpuMeps! MOTYNIPOBOTHUKOBBIX OIIK-5.1. OTIK-5.2 TectupoBanue Ha I1IK ¢
MaTEepPHAaIOB U UX XapaKTEPUCTUKH. P-N- o ' nomoinso Moodle.




epexo;1

KonTponbHas paboTa.

3KCHHyaTaI_[I/ISI IOJYIIPOBOJHHUKOBBIX

TectupoBanue Ha [1K ¢

7 |MartepuanoB B mpubOpax mpu OIIK-5.1, OIIK-5.2
nomorso Moodle.
HKCTPEMAIILHBIX TEMIIepaTypax
CHATHE BOJIbTAMIIEPHBIX XapaKTEPUCTHK
8 |momynmpoBOAHUKOBBIX HETMHEHHBIX OIIK-5.1, OIIK-5.2 [TpakTrueckas pabora
AJIEMEHTOB Ha MMOCTOSIHHOM TOKE
Tectupoanue Ha I1K ¢
9 | ®uzuka nosepxuoctu u MII-cTpykTypbl OIIK-5.1, OIIK-5.2 Homorsio Moodle.
Emxocte MII ctpykTyp. ®aykryauuun
10 [moBepXHOCTHOrO MOTEHITMANA B OIIK-5.1, OIIK-5.2 Tecruposanne na IK ¢
nomoiiso Moodle.
M/II-cTpykTypax
TectupoBanue Ha [1K ¢
11 [MAII-cTpyKTYpHl B ONEBBIX TPAH3UCTOPAX OIIK-5.1, OIIK-5.2 Homomsio Moodle.
12 Muxkpo- 1 HaHoMuHHUTIOapu3auuss M- OIIK-5.1, OTTK-5.2 Tecrtuposanue Ha [IK ¢
CTPYKTYP nomornisio Moodle.

13 |Mnas xoHTakTHas paboTa OIIK-5.1, OIIK-5.2 KonTponbhas pabora.
TectupoBanue.

14 |3auer OIIK-5.1, OIIK-5.2 Bompocs k.
MIPOMEKYTOUHOM
aTTecTaluu.

Knaccudukanus nquanekrpukoB. CBoiicTBa Tecruposariue ra ITK ¢

15 A P ' OIIK-5.1, OIIK-5.2 nomo1so Moodle.

TUDJICKTPUKOB
[TpakTnueckue paboThl.
16 Oprannueckre 1 HEOPraHUIECKUE OIIK-5.1, OTTK-5.2 TectupoBanue Ha [IK ¢
JIUAICKTPUKU. KOMIIO3UTHBIC MaTepHrasibl nomoinsio Moodle.
17 [IpumeHeHne TU3IIEKTPUKOB B OIIK-5.1, OTTK-5.2 TectupoBanue Ha [IK ¢
KOHJ/ICHCATOPaxX. AKTUBHBIC IUDJICKTPHKH nomoinso Moodle.
18 Knaccudukanus npoBoanukos. CBolicTBa OITK-5.1, OTIK-5.2 TectupoBanue Ha 11K ¢
POBOIHUKOB nomoripio Moodle.
TectupoBanue Ha [1K ¢

19 |IIpoBonuuku 1-ro pona. KoHTakTh OIIK-5.1, OIIK-5.2 noMo1sro Moodle.
[TpakTrdeckne paboThl.
TectupoBanue Ha [1K ¢

20 KJ‘IaCCI/I(bI/IKaLII/ISIvMaTepI/IaJ'IOB o OIIK-5.1, OITK-5.2 nomorpio Moodle.

MarHMTHBIM CBOWCTBaM [TpakTudeckue paboTHI.
KounTponbHas paboTa.

21 |MarHuTHbIe MaTepuaibl CliellHa3HAueHUs OIIK-5.1, OIIK-5.2 Tecruposaine Ha T1K ¢

nomoinso Moodle.
["anpBaHOMArHUTHBIC SIBICHUS B Tectnposane Ha TTK ¢

22 | mMaMarHUTHBIX U MarHUTOYIOPSA0YEHHBIX OIIK-5.1, OIIK-5.2 Homorsio Moodle.

cpenax

23 |HWnHas xoHTaKTHAs paboTa OIIK-5.1, OIIK-5.2 Kontponbnas padoTa.
TectupoBanue.

24 | Ixzamen OIIK-5.1, OTIK-5.2 Bompoceri
MIPOMEKYTOUHOM

aTrTeCTalun.




7.2. TunoBbIe KOHTPOJIbHBIC 3a/IaHUS WM UHBIE MaTePHAIbl TEKYIIETO KOHTPOJIIS yCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI
Jiis mpoBepku c(hOpMUPOBAHHOCTH MHIUKATOpa AoCTHxkeHus komrereHui OITK-5.1, OITK-5.2.
KouTpospHble 3a1anus 10 auciuuIuinae pasmelinens B Moodle mo agpecy:
https://moodle.spbgasu.ru/course/view.php?id=3224

KontpomnbHast pabora Nel. VccnenoBaHue CBOMCTB MOTYIPOBOJHHKOBBIX MaTepPHAaJIOB Ha TIpUMeEpe
TepMOpEe3UCcTOpa (TEPMHUCTOPA)

CHSTB BOJBTAMIIEPHYIO XapaKTEPUCTHKY TEPMHUCTOPA.

OnpenenuTh TEMIIEPATYPHYIO 3aBUCUMOCTh COIIPOTHBIICHHS TEPMUCTOPA U BBIYUCIIUTD €ro
napameTpabl.

Paccuurate Temrneparypubiii koaddumuenta conporusieHus (TKC).

Onpenenuth padoTy nepedpoca IEKTPOHA B HE3AMTOIHEHHYIO 30HY.

Paccuurarh KO3 puIHEeHT paccesHusl.

PaccunTath KO3 PHUIHUEHT SHEPTeTUIECKON YyBCTBUTEIILHOCTH.

IToctpouTts rpaduk 3aBucumoctr |(U) miast Tepmucropa.

IToctpouTts rpaduku 3aBucumocteit RT(T) u Iny(1/T).

[Tpoananu3upoBaTh NOTyYSHHBIC PE3YIbTATHI U CIIEIATh BHIBOJIEI.

OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

KonrpossHas padota Ne2. MccenoBanue CBOMNCTB MArHUTHBIX MaTepHAIOB

OCBOUTH METOIMKH MCCIIEJOBAHNS MATHUTHBIX CBOWCTB M DKCIIEPUMEHTAILHOE OITpEIEIICHHE
HEKOTOPBIX MarHUTHBIX XapaKTEPUCTUK (PePPOMArHUTHBIX MaTEPUATIOB.

BriGpars 06paserr Marepraia u 9acTOTy T'eHepaTtopa B COOTBETCTBHHU C BAPHAHTOM.

ITocTpOHUTH OCHOBHYIO KPHBYIO HAMArHHYMBaHHMS.

PaccunTaTh 3HaUCHWE MArHUTHOM MHAYKIUH B.

PaccunTaTh HaNpsHKEHHOCTH MATHUTHOTO ToJist H.

CHSTB METIIIO THCTEPE3HUCa.

IToctpouts rpaduku 3aBucumocteit B = f(H); ur = f(H).

[TpoaHamu3upoBaTh MOJyYCHHBIE PE3YIbTATHI U C/IEIATh BHIBOIBI.

OTBETHTh Ha KOHTPOJILHBIC BOTPOCHI.

7.3. CucteMa OlIeHUBAaHUS PE3YITATOB O0YUYESHHUS 1O AUCHHUIIINHE (MOJIYIIIO) MIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
Y JIOTUYECKH MPABUIILHOE M3JI0)KEHUE OTBETAa HAa BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, HCTIOJIb3Ysl HAYYHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS JJII BBIOOpAa METOAMKHU BBITTOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsTEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JTOTIOJTHUTEIBHON JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHIO, JIMHIBUCTUYECKH U JIOTHYECKH
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAs paboTa Ha MPAKTUYECKUX 3aHITUSIX, YIacTHE B TPYIIOBHIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCNOJb30BaHUE HAYYHON TEPMHHOJOTUH, CTUIIUCTUYECKOE U JIOTUYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT HHCTPYMEHTapyueM y4yeOHON AUCIMILTUHBI, YMEHUE €r0 UCI0Ib30BaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTTHEHUS 3aJJaHH;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! U MPAKTUYECKUE 3a/IaHUsI 111 TPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTrudeckue BOMPOCHI AJIsl MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlluU 00yYarOIINXCs
Jis mpoBepku c(hOPMHUPOBAHHOCTH HHIUKATOpa AocTkeHHs komrereHiuii OTTK-5.1, OITK-5.2.

BOHpOCLI C pPUCYHKaMHU M YKa3aHUEM YK CJia BOIIPOCOB I10 Ka)I(I[oﬁ TEME B OK3aMCHAIIUOHHOM TECTC
pa3memiensl B Moodle: https://moodle.spbgasu.ru/course/view.php?id=3224

Teopernueckre BOnpocsl AJisi MPOBEACHUS MPOMEKYTOUHON aTTeCTalluU 00yYarOLIUXCS.

Beenenue B QJICKTPOMATCPHUAIOBCACHUC

O 01NN W —

. Pacnionoxure ¢hyHmaMmeHTaIbHBIE B3aUMOICHCTBUS IO MEpE BO3pACTaHUS MX CHIIBL.
. Uro Takoe uon?

. Urto takoe atoM? (BeIOepHTE HAaUOOJIEE TOUHOE OMPEICTICHHE)

. 3 gero cocrout siapo atoma?

. UTo ompenensieT Yuciio HEUTPOHOB B aTOME AJIeMeHTa?

. Kakue pyngameHTanbHbie YacTUIIBI YIaCTBYIOT B CHIIBHOM B3aUMOACHCTBUM?

. Uro Takoe rimooH?

. B gem nmposiBisiercs cnaboe B3aumoeicTre?

. Kakue 3nexTpoHbl Ha3bIBalOTCS BaJICHTHBIMU?




10. Monekyna — 3To 4acTua... (BbIOepuTe BepHbIC BAPHAHTHI OTBETOB)

11. Kakue MosieKyJibl Ha3bIBalOT HEMOJISPHBIMU?

12. Kakue MoJIeKyJibl Ha3bIBAIOT MOJISIPHBIMU?

13. Kakumu cBOMiCTBaMH 00JIaJalOT BEIIECTBA C KOBAJCHTHBIMU CBSI3SIMHU?

14. Kakue Matepuaibl OTHOCSTCS K BEIIECTBAM C aTOMHBIMH CBSI3SIMU?

15. Uto Takoe XuMHUECKass HHEPTHOCTh MaTepraia?

16. Kakue BemecTBa OTHOCITCS K XUMUYECKUA UHEPTHBIM?

17. B pe3yibTaTe 4ero o0pa3yrTcs MOJICKYIISIPHBIC CBSI3H?

18. Kakumu cBOMCTBaMH 00JIaJalOT BEIIECTBA C MOJIEKYJIIPHBIMU CBS3SIMU?

19. K xakum THIIaM CBSI3€H OTHOCUTCS BOJOPOJHAS CBSI3h?

20. Kak Ha3pIBaeTCs Iepexo]] U3 TBEPOTO COCTOSIHUS B Ta3000pa3HOe, MUHYS )KHJIKOE?

21. Ot 9yero 3aBUCHUT arperaTHoe COCTOSIHUE BellecTBa?

22. B KakOM arperaTHoM COCTOSIHHH CBOOOTHBIC DJIEKTPOHBI M HOHBI HAXOSATCSI B PABHOBECHH?

23. Kakoe arperaTHoe COCTOSIHHE XapaKTepU3yeTcs CIa0bIM B3aUMOJEHCTBUEM OTIEIbHBIX
MOJIEKYJI ¥ XaOTUYECKUM UX JIBUIKEHHUEM?

24. Kakue cBOMCTBa MPUCYIITH Ta3am?

25. Kakue cBoMCTBA MPUCYILN KUIKOCTAM?

26. Kak Ha3pIBaeTCs ra3000pa3HOe COCTOSHUE BEIIECTBA B YCIOBUSX, KOT/Ia BO3MOYKHO
CYIIIECTBOBAHKE YCTOMIMBOM KUIAKOW UM TBEPAOHU (ha3bl ITOTO KE BElecTBa?

27. Korga miioTHOCTh ra3a OJJMHAKOBa B JIFOOOW TOUKe?

28. Kak Ha3bIBaeTCS CBOMCTBO OJIMHAKOBOCTH (PH3MUECKUX CBOWCTB BEIIECTBA BO BCEX
HalnpaBJeHUAX ?

29. Kakoe arperaTHO€ COCTOSIHUE XapaKTEePHU3yeTCsl CIOCOOHOCTHIO BEIIECTBA COXPAHATh 00BEM,
HO HE Gopmy?

30. BriGepute BepHbIE YTBEPKICHUS, KaCAIOUINECs KUIKUX KPUCTAIIOB.

31. HazoBuTe arperatHble COCTOSIHHSI, XapaKTePU3YIOIIHECS CIOCOOHOCTHIO BEIIECTBA
COXPaHSTh 00BEM.

32. Kak BnusieT CHI)KEHUE JIaBJICHHs HAa TeMIepaTypy (a3zoBoro nepexojaa B TBEPAOE COCTOsIHUE?

33. Kakue BelecTBa Ha3bIBatOTCI aMOP(PHBIMU?

34. Yto xapakTepHO JJIsI KPUCTAJUIMYECKUX BEIIECTB?

35. Yro pacnonaraercs B y3J1aX KOBAJIEHTHBIX KPUCTAIUTMYECKUX PEIIETOK?

36. Yro pacnonaraercs B y3J1ax METANIMYECKUX KPUCTAIUIMYECKUX PEIIETOK?

37. Yro Takoe cutain?

JmpnexTpuku

1. Kak Ha3pIBaeTcs BHE3aMHasl IOTEPS AIEKTPOUIOIALUOHHON CIIOCOOHOCTH TUAJIEKTPUKA MO
JIEICTBHEM BHEILIHETO 3JIEKTPUUECKOIO MOJIsi?

2. Kak Ha3bpIBaeTCs MOIIHOCTh, paccerBaeMasl B IUAIEKTPUKE MIPH BO3IEUCTBUU Ha HETO
3JIEKTPUYECKOTO MOJISI U BBI3bIBAIONIAsl HATPEB TUAJIEKTpUKa?

3. Yro Takoe noJsipu3anus AU3JIEKTpUKa B 3JIEKTPUUYECKOM 1osie?

4. KakuMm napaMeTpoM orpeaesnsieTcs Moaspu3yeMoCTb TUAIEKTPUKOB?

5. Kakoe 3HaueHHe MPUHUMAET OTHOCUTENbHAS AUAJIEKTPUUECKas IPOHUIIAEMOCTh € MOJISPHBIX
JTURJIEKTPUKOB?

6. J17s1 KaKuX AMAIEKTPUKOB 3aBHCUMOCTB 3apsiaa Q Ha IOBEPXHOCTH OT MPHIIOKEHHOTO
HanpspkeHus: U npencrasisercs B BUJe NMETIN ructepesuca?

7. YKaXUTE SHEPTeTUUECKYIO TUarpaMMy, MPUHAJICKAILYIO JUIIEKTPUKY.

8. Kakoil u3 mapameTpoB ONPeNeIaeT JICKTPUUECKYIO TPOUYHOCTh UIIEKTPUKOB?

9. Ykaxure cxemy 3aMeIIeHUsI PEaTbHOr0 IUAJIEKTPUKA.

10. Kaxoit mpo06oii xapakTepeH I TBEPAbIX TUIICKTPUKOB C OOJIBITUMU JUIEKTPUIESCKIMHU
noTepsiMu?

11. Vkaxure 3Ha4eHHE YIAECIBHOTO 3JIEKTPUYECKOIO CONPOTHUBIICHHS KAYECTBEHHBIX
JTUDJIEKTPUKOB.

12. Kakoit By mpo0ost xapakTepeH A7l Ta3000pa3HbIX JUIEKTPUKOB U MOPUCTHIX TBEPIBIX
JIUDJIEKTPUKOB?

13. OTHOIIeHNE KaKUX BETUYHH MPEICTaBISET COO0N OTHOCUTENbHAS AUAIEKTPUUYECKas



MPOHUIIAEMOCTD?

14. [lonsipu3anuu Kakoro BUJa MPOUCXOAST MPAKTHUYECKH MIHOBEHHO?

15. Kakue mpoiiecchl B JUAIEKTPUKAX XaPAKTEPU3YET OTHOCUTENbHAS TUAJICKTPUUECKast
MPOHUIIAEMOCTh?

16. YTo mpOUCXOUT € AJIEKTPOIPOBOJAHOCTHIO IUAJIEKTPUKA C YBEIUUCHUEM TEMIIepaTyphl?

17. Kakoii BUJI 37€KTPOITPOBOAHOCTH €CTh BO BCEX AUAICKTPUKAX U CIUTACTCS OCHOBHBIM?

18. BoiOepute eIMHULIBI U3BMEPEHUSI YACIBHOTO 00BEMHOTO COIPOTUBIICHUSI.

19. Boibepute eMHULIBI U3MEPEHUSI YACIBHOTO MOBEPXHOCTHOTO COITPOTUBIICHHUS.

20. Kak u3mensiercst abCOpOIMOHHBIN TOK B AUAJICKTPUKE B PE3YNIbTATE OIS PU3AIIH?

21. Kak u3meHsieTcsi CKBO3HOM TOK B AMAJICKTPUKE B pE3yJbTaTE MOJISIpU3AIUIN?

22. Boibepute 0003HaueHUE, TPUMEHSIEMOE JIJIs1 OIIPEIeNICHUs MOKa3aTeNsl IUIEKTPUUECKUX
MOTEPb.

23. Yemy paBeH yroi IU3JIEKTPUUYECKUX MOTEPb IS UACAITBHOTO TUAJICKTPUKA?

24. Yemy paBEH TaHT€HC YIJIa TUAICKTPUUECKUX TOTEPH ISl HICATBHOTO JUAICKTPUKA?

25. Kakue equHUIIbI U3MEPEHUSI UMEET JIEKTPUUECKasi TPOYHOCTh AUAJIEKTPUKOB Enp?

26. Kakue quaseKTpUKy SBIISIOTCS HEMOJISIPHBIMU TEPMOILIACTUYHBIMU?

27. Kakue 13 JIMHEWHBIX IOJTUMEPOB SIBISIOTCS MOISIPHBIMU?

28. Kak Ha3pIBaeTCsl KOMIO3UTHBIN MaTepuall B BUJI€ CJIOUCTOIO IJIACTUKA HA OCHOBE CMOJIBI C
OyMa)KHBIM HaIlOJIHUTEJIEM?

29. KakuM nuaeKTprKaM MpHCyIa JOMEHHas: CTPYKTypa?

30. [Tomumepsl — 3TO ... (BEIOEpUTE BEPHBIC YTBEPKACHUS).

31. Yto Takoe nonumepusanus?

32. Kakue cBOWCTBa MPUCYIIH JIMHEHHBIM MMOJIUMEpPaM?

33. Kakue cBO¥CTBa PUCYIIM TPOCTPAHCTBEHHBIM MOJIMMEpPaM?

34. TepmornacTUUHbIE MaTEPHUAIIBI — 3TO. .. (BBIOEpUTE BEPHOE U Hanboliee TOYHOE
OTIpEICIICHUE).

35. Uto Takoe TepMOPEaKTUBHOCTh?

36. KoMIto3uThI — 3T0. .. (BEIOEpUTE BEpHBIC YTBEPIKICHUS )

37. Kakue maTepuaibl OTHOCSATCS K HEOPTaHUYECKUM JAUDJICKTPUKaM?

38. Curtamisl (BBIOCPUTE BEPHBIC YTBEPIKIACHU).

39. Crekna (BbIOEpUTE BEPHBIC YTBEPKICHHUS).

40. Kepamuueckue MaTepuansl (BEIOEPUTE BEPHBIC YTBEPKIACHHUS).

41. Konaencarop (BpIOEpUTE BEPHBIC YTBEPHKICHU).

42. Kakast yaCTh KOHCTPYKITMH KOHJIEHCATOpa U300pakeHa Ha pUCYHKe?

43. J1ns1 4ero co3/1at0TCsi MHOTOCEKIIMOHHBIE KOHJIEHCATOPbI, COCTOSIIIINE U3 HECKOJIbKUX
YepeayIoImuXcsl 00KIa0K U U30JIATOPOB?

44. Kakoe ycTpoicTBO M300pakeHO Ha PUCYHKE?

45. Pacnionoxute KOHIEHCATOPHI B MOPSIAKE POCTA AUIIEKTPUUECKUX MTOTEPD.

46. CerHeTonNIeKTpUKHU (BBIOEpUTE BEPHBIC YTBEPIKICHUS).

47. I1be3021eKTpUKH (BBIOEpUTE BEPHBIE YTBEPIKICHUS).

48. ITuposnektpuku (BbIOEPUTE BEPHBIC YTBEPKACHUS).

49. U3-3a 4ero BO3HUKAET CKBO3HOM TOK B IU3JIEKTPUKE?

50. U3-3a uero Bo3HUKAET aOCOPOIIMOHHBIN TOK B TUAIIEKTPUKE?

51. Ha puc. npencraBieHbl 3aBUCUMOCTH MIOBEPXHOCTHON TPOBOJAUMOCTH THAPOPOOHBIX H
TUAPOPIIBHBIX JUIEKTPUKOB OT BIKHOCTU. Kakast KpuBasi COOTBETCTBYET THAPOPIILHBIM
TUDIIEKTPUKaAM, a Kakasi — THAPOPOOHBIM?

52. DneKTponpoBOAMMOCTh AUAJIEKTPUKA NOJUUHAETCS 3aKkoHy OMa 1 3akony [lymns npu
CIEYIOIIUX YCIOBHSX ... (BBIOEpUTE BEPHBIE YTBEPIKICHUS).

[IpoBoHMKHM

1. Boibepute BepHble YTBEPKICHHS O IPOBOJIHUKAX.

2. Boibepute BepHOE omnpeneseHe MpoBOJHUKOB 1-To poja.

3. BeiGepute BepHOE onpe/esieHre MpOBOIHUKOB 2-T0 poja

4. CBepXIIpOBOIHUKH — 3TO... (BbIOEpUTE BEpHOE U Hanbosee MOJIHOE ONpeeTIeHHE).
5. Kakue marepuaibsl OTHOCATCS K TPOBOJHUKAM 1-ro poga?

6. Kakue marepuaibl OTHOCATCS K CBEPXIIPOBOJHUKAM ?



7. Beibepute MpOBOTHUKH C BBICOKUM YIEIHHBIM JIEKTPUUECKUM COMTPOTUBICHUEM.

8. J1J1st U3rOTOBJIEHUS YETO UCIIOJIb3YIOTCSl HEMETAJUIMUYECKUE TTPOBOTHUKH?

9. Kakue npeumyiiecTBa MeI MO3BOJISIIOT IIMPOKO IPUMEHSTh €€ B KaueCTBE MPOBOAHUKOBOTO
Martepuaia?

10. Kakue HeJoCTaTKu aIFOMUHHUS OTPAaHUYMBAIOT €r0 NPUMEHEHUE B KaU€CTBE MPOBOIHUKOBOTO
Martepuaia?

11. Yem oOycrioBiieHa BEICOKAS AJIEKTPOIPOBOHOCTH ITPOBOAHUKOB 1-r0 poa?

12. B yeM cOCTOUT OAHO U3 OTIUYHUI CBEPXIIPOBOAHUKOB 1-10 1 2-T0 pona’?

13. Boibepute MaTepuaibl ¢ BBICOKOM AJIEKTPOIPOBOAHOCTHIO.

14. VY nenbHOE 3JEKTPUUYECKOE COMTPOTUBICHUE XOPOILIUX MPOBOAHUKOB 1-TO pojia ©MEET MOpsI0K
(3HaueHwue).

15. KakuM BBIpa)KEHUEM MPEACTABICH TEMIIEPATyPHBIA KOA(D(HUIIMEHT YACIEHOTO
CONPOTHUBIICHHUS 0P YUCTHIX IPOBOJHUKOB 1-TO poaa?

16. YTo mpou30iMIeT ¢ yIeTbHBIM COMPOTUBICHUEM CIUIaBa, €CJIM BBECTH B YUCTHIA MPOBOJIHUK |
-r0 pojia METAJLJI C MEHBIITUM YJIEJIbHBIM COIMPOTUBICHUEM ?

17. YTo mpou30MIET C JIEKTPOIIPOBOIHOCTHIO MPU UCKAKEHUH KPUCTALTUYECKON pelIeTKH
npoBoaHKKa 1-ro poma?

18. Kakoii n3 mapaMeTpoB, BXOSIIMX B (HOPMYITY 3JIEKTPOIIPOBOIUMOCTH (Y), U3MEHUTCS TIPH
MCKaKEHHUH MPABUIIBHON KPUCTAJUIMUECKOM PEIIETKH YUCTOTO MeTaylia?

19. [Ipu xakux, IpUMEpPHO, TEMIIepaTypax B METa/NIaX MOXKET HAOJII0IaThCs SBJICHHUE
CBEPXIIPOBOAUMOCTH?

20. Kako¥t u3 npuBeIeHHBIX MPOBOJIHUKOB 1-ro poaa obmamaet 6OIbIIMM JIEKTPUUSCKUM
COMPOTUBIICHUEM?

21. Kako¥ u3 npuBeIeHHBIX MPOBOJHUKOB 1-ro poaa o0aiaeT caMoii BEICOKOM
AIEKTPONPOBOAHOCTHIO?

22. DHepreTuyeckas quarpaMmma MpoBOJHUKA 1-T0 poja mpecTaBieHa Ha PUCYHKE. ..

23. Kakas u3 3aBucumocreii R = f(T) npunamiexuT cBepXpoBOIHUKY 2-T0 pojaa?

24. Kakue (hakTopsl CHOCOOCTBYIOT MOSIBICHUIO COCTOSIHUS CBEPXIIPOBOMMOCTH IPOBOJIHUKA?

25. KpHomnpoBOJHUKH — 3TO... (BbIOEpPHUTE BEpHbIE BAPHAHTHI OTBETOB).

26. AnfoMHHHEBBIE TTPOBO/Ia MOKHO COSAMHSTH (HAWAUTE OIMOOYHOE YTBEPKACHUE).

27. BeiOepuTe BepHbIEC YTBEPKACHUS O MPOBOTHUKAX.

28. [louemy BO3HUKAET 3IEKTPUUECKOE COMPOTUBICHUE B PEATIbHBIX METaILIaxX?

29. Kako#t xapakTep UMeeT 3aBUCUMOCTh HaNPsKEHUS OT TOKA IIPU HOPMAJIbHBIX TeMIIepaTypax’?

30. Kakoe 3HaueHUE UMEET yJEIbHOE COITPOTUBIICHUE MPOBOJHUKOB BBICOKOM
3JIEKTPONPOBOAUMOCTH?

31. JlaryHu — 3TO CIUIaBbI MeU C YeM?

32. BpoH3bI — 3TO CIUIABBI YETO C YeM?

33. Kakue cBoiicTBa MpruoOpeTaeT MPOBOIHUK B COCTOSIHUN CBEPXITPOBOAUMOCTH?

34. Kakue 3Hau€HUs MOXKET IPUHUMATh yJEIbHOE CONPOTUBIEHUE MPOBOAHUKOB BHICOKOTO
CONIPOTHUBIICHUS?

35. Kakue BemecTBa OTHOCITCS K TPOBOJIHUKAM BBICOKOTO CONPOTUBIIEHUSA?

36. Kakue maTepuaibl IPUMEHSIOTCS ISl paOOThI IPH OYEHb BHICOKUX TEMIEpaTypax?

37. Jl5is 4ero MOryT UCIOJIb30BaThCA KOHTAKTOJIbI?

38. [louemy MOKET HapyIIaThCsl MPOXOXKICHUE FIEKTPUUECKOTO TOKA B MECTE€ KOHTAKTA
MPOBOJTHUKOB?

39. K KkakuM TUIIaM KOHTAKTOB OTHOCATCS 11€JIbHOMETAUINUYECKIE KOHTAKThI?

40. Beibepute n300pakeHus C 3aKUMHBIMU KOHTAKTaMH

41. Kakue BUIbI IPUIIOEB OTHOCSTCS K MSITKUM?

42. Kakoii THIT KOHTaKTa U300payKEH Ha PUCYHKE (MEXy KOJUIEKTOPOM U IIETKOM )?

43. Yemy paBHA TEPMOIJIEKTPUUECKAs CIOCOOHOCTH MaphI?

44. Kakue criaBbl HCHOJIB3YIOTCS JJI U3TOTOBJIEHUS TepMonap?

[TomynpoBOIHUKHN
1. Ha kakoM U3 pUCYHKOB M300pa)KeHa SHEPTreTHUECcKas AuarpaMma MoyrpoBOIHUKA C TOHOPHON
IPUMECHIO?



2. Ha xakoM U3 pUCYHKOB M300paKeHa dYHEepreTHIecKas [uarpaMmma moaylnpoBOJHUKA C
aKIENTOPHOM MpUMEChIO?

3. Kakoii Bug nmeet hopmyina yaeabHOM SIEKTPOIPOBOTHOCTH ISl COOCTBEHHOTO TIOTYIIPOBOTHUKA
0e3 nmpumeceii?

4. Tlo kakoMy 3aKOHY U3MEHSETCSI 3JIEKTPOIPOBOIHOCTH MOJIYIIPOBOJHUKOB C YBEIUUCHUEM
TeMIiepaTypbl?

5. IIpu conpuKOCHOBEHUH JIBYX MOJYIPOBOJHUKOB PA3HOI'O THUIIA MPOBOJAUMOCTH (N U P) HA TPaHULIE
obpasyercs N-p nepexo. Kak B mecte koHTakTa (N-P) pacnpeaeneHbl 3apsibl?

6. TemnepaTypHbIid KO3((OUIIMEHT COMMPOTUBICHUS MOTYIPOBOAHUKOB — T KR mpencrasien
BBIPOKECHHEM. . .

7. Kak Benet cest COMPOTUBIICHHE MOIYIIPOBOIHUKA — TEPMOPE3UCTOPA C YBETUICHUEM
TeMIiepaTypbl?

8. BeiOepuTe 13 crucka MmoyrmpoBOIHUKOBEIE PUOOPHI U YCTPOHCTBRA.

9. CoOCTBEHHBIH TOTYITPOBOAHUK — 3TO ... (BRIOGPHUTE BEpHBIC BAPHAHTHI).

10. IMomynpoBOAHUK C TOHOPHOW MPUMECHIO ... (BBIOEPHUTE BEPHBIC BAPHAHTHI).

11. TTonynipoBOJHUK C aKIENTOPHON MPUMECHIO ... (BEIOEPUTE BEpHBIC BAPUAHTHI).

12. Boibepute yTBEpKACHUS, BEPHBIC ISl TOTYIIPOBOJHUKOB.

13. Kakue »eMeHThl 1 MaTepHalibl U3 MEPEUUCICHHBIX OTHOCATCA K MOTYIPOBOIHUKAM?

14. B xakoM city4yae B MOJIYITPOBOJIHUKE BO3HUKAET IPUMECHAs! TPOBOJUMOCTH P-THUMa?

15. B xakoM ciydae B IOJIYIPOBOJHUKE BO3HUKACT IPUMECHAS IIPOBOIUMOCTh N-TH1a?

16. Ykaxure ciydaii, B KOTOPOM P-N MEPEXO OTKPHIT:

17. p-n nepexo (BEIOEPUTE BEPHBIC YTBEPIKICHUSA).

18. TIpumecHas 31eKTPONIPOBOJHOCTH MOTYIIPOBOJHUKOB - 3TO ...

19. loHOpHBIE MPUMECH - ITO ...

20. Ax1ienTopHbI€ MPUMECH - ITO ...

21. KakuM# HOCHUTEINSIMU 3JIEKTPHUYECKOT0 3apsifa CO3aeTCsl TOK B MOIYNIPOBOIHUKAX ?

22. KakuM THIIOM TTPOBOJIMMOCTH 00J1aat0T YUCTHIC MTOTYITPOBOIHUKHN ?

23. YkaxuTe, B KAKOM CIIydae p-N mepexo]l BKIIOUYEH B MPSMOM HanpaBiIeHUH?

24. DneMeHT KaKoi IpyMIbl ClieyeT BBECTH B MOIYNPOBOIHUK, OTHOCIIMIiCA K |V rpymme, 4To0b
MOJIYYUTh B HEM MPOBOJIUMOCTh N-THMA?

25. DAeMeHT KaKoi IpyMIbl ClieyeT BBECTH B MOIYMPOBOIHUK, OTHOCIIHICS K |V rpymme, 4To0s
MOJIYYUTh B HEM IIPOBOJIUMOCTD P-THUMA?

26. Jlo6aBnenue sneMeHTa V rpynmnsl MPUBEIO K BOZHUKHOBEHUIO MTPOBOANMOCTH N-Tuna. K xakoit
rpyIIe OTHOCUTCS MOIYHIPOBOJHUK?

27. IloBbIIeHNE TEMIEPATYPHI P-N Mepexo/ia, yepe3 KOTOPBIM MPOXOIUT TOK, IPUBOJUT K. ..

28. K oprannueckum nosiyipOBOJHUKAM OTHOCSITCA. . .

29. K Heopranm4eckuM MoJIyIpOBOJJHUKAM OTHOCATCA. ..

30. Korga B moynpoBOHHUKE BOSHUKAET COOCTBEHHAs (DOTOMPOBOIUMOCTH?

31. Kak Ha3bIBaIOT P-N nepexoi, y KOTOPOro CONMPOTUBJIECHUE B OJTHOM HAaIIPaBJIECHUU HAa HECKOJBKO
MOPSIIKOB OTIIMYAETCS] OT CONPOTUBIICHHSI B IPYTOM HaIpaBieHUU?

32. K anekTpu4eckuM BHIaM Ipo0Oosi P-N mepexoa OTHOCATCS. . .

33. Kakoe ocCHOBHOE CBOICTBO P-N mepexo/ia, UCIOJIb3yeMOoe B MOTYIPOBOAHUKOBBIX MPUOOpax?

34. KakoBbl COOTHOILIEHUS KOHIIEHTPALU OCHOBHBIX U HEOCHOBHBIX HOCUTENIEH 3apsi/1OB B
MPUMECHOM MOJYIPOBOAHUKE?

35. BonsTamnepnyto xapakrepuctuky (BAX) p-n-nepexoaa nmpu OTpULIATEIbHBIX HAMPSKEHUIX
nopsiaka 0,1...0,2 B MOXHO onucaTh BEIpAKEHUEM. ..

36. BonpTamnepHyto xapakrepuctuky (BAX) p-n-nepexoaa mpu MoJ0KUTETbHBIX HAPSHKEHUSX,
npesblimaomux 0,1 B, MOXHO onucath BIpaXKEHUEM. ..

37. B xakoM KBaJpaHTe HAXOJUTCS MpsiMasi BETBb Tpadrka BOIbT-aMIIepHON XapakTepucTuku (BAX)
p-n-nepexona?

MarHuTHBIC MaTePHAITBI

1. BeibepuTte ycinoBus He0OX0AUMBIE, YTOOBI MaTepual oosanan peppoMarHUTHEIMU
CBOMCTBaMH.

2. K cnraboMarHuTHBIM MaTepHaaM (BeIecTBaM) OTHOCSTCS. ..

3. VI3 mepeuncieHHbIX MaTepuasoB (BeecTB) K peppOMarHUTHBIM OTHOCSTCA. . .



4. VI3 nepedncieHHbIX MAaTEpUaJIOB K apaMarHeTUKaM OTHOCSITCSL. ..

5. [MapameTp, onmpeaeNsfoIInii CIOCOOHOCTh MaTepHUATIOB HAMAarHUYUBATHCS 0003HAYACTCS
KaK...

6. BeibepuTe MAarHUTOMSTKIE MaTEPHAIIBI

7. EnuHuuer u3MepeHusl KOSPUUTUBHOM CUJIbI SIBJISIETCH. . .

8. Ykaxkute Matrepuabl, UCIOJIb3YyEMbIE JIJIsl CO3JaHuUs TOCTOSIHHBIX MAarHUTOB

9. MarHUTOMSTKHE MaTepHAIIbI - 3TO MaTepUANIbI, 00JIaJAI0NINE CISAYIOIIMMHI CBOWCTBAMMU:

10. Kakyro CTpyKTypy HMEIOT (heppOMarHUTHBIC MaTEPHAIIbI?

11. BennunHa OTHOCUTEILHON MarHUTHOW IMTPOHMIIAEMOCTH (DEpPOMArHeTHKOB. ..

12. BennunHa OTHOCUTEIBHON MarHUTHOW MTPOHUIIAEMOCTH IMapaMarHeTHUKOB. ..

13. BennunHa OTHOCUTEIBLHON MAarHUTHOW MPOHUIIAEMOCTH JINAMarHETHUKOB. ..

14. HampaBneHre MarHUTHBIX TUTIOJBLHBIX MOMEHTOB ()epPOMArHUTHBIX MaTEPHAIIOB
MPE/ICTABIICHO HA PUCYHKE. ..

15. 3aBUCHMOCTh MATHUTHOW MTPOHUIIAEMOCTH L (PePPOMATHUTHBIX MATEPHATIOB OT
MPUWIOKEHHON HANPSHKEHHOCTH MAarHUTHOTO TOJIsSi UMEET BU/IL. ..

16. Kakas To4ka MeT/iv rucTepe3nca XxapakTepu3yeT KOIPLUUTHBHYIO CHITY?

17. Kakast Touka NeTJIM TUCTEPE3rca XapaKTEPU3YET OCTATOUHYIO MHAYKIIHIO?

18. Kakas hopMyna onpenensieT OTHOCUTEIbHYIO MATHUTHYIO MIPOHUIIAEMOCTh
(dheppoMarHuTHOro MaTepuasia’?

19. CormocTaBbTe METIU TUCTEPE3NCA C MaTepUaIaMu, KOTOPHIM OHHU MPUHAJIEKAT

20. Ucnonp3oBanne kakux (eppoOMarHUTHBIX MaTEPUAIOB IMO3BOJISIET U30€KATh MOTEPh Ha
BUXPEBBIE TOKU?

21. Temnepatypa Kropu — 310 Temneparypa, npu JOCTUKEHUU U MTPEBBIILIEHUH KOTOPOH. ..

22. Kakue BemiecTa 0cia0iIsa0T MarHUTHOE I10J1e?

23. Marepuaibl, UMEIOLINE TOCTOSIHHBIE MATHUTHBIE IUIIOJIbHBIE MOMEHTHI, IOMEHHYIO
CTPYKTYpy. B Kaxaom loMeHe OHM napajuiesibHbl APYT APYTy U OJUHAKOBO HAIIPABJIEHBI, IO3TOMY
B3aUMOJICHCTBUE MEXAY HUMU OY€Hb CHIIbHOE. OTHOCUTENbHAS MarHUTHAs! IIPOHULIAEMOCTh
dbeppoMarHeTuKoB Besnmka (| >> 1).

24. K quamargeTukaM OTHOCSATCS. ..

25. K anTdeppomMarHeTHKaM OTHOCSTCS. ..

26. Kak mpuMepHO OLIEHUTh NOTEPU HA TUCTEPE3UC 1O METIIE TUCTEpE3uca. . .

27. Kakue BellecTBa BHITAJKUBAIOTCS MATHUTHBIM TIOJIEM?

28. K cmabomMarHuTHBIM MaTepuaiaM (BEeHIecTBaM) OTHOCATCA. . .

29. MaruuTHas aHM30TpoIHUs (BEIOEPUTE BEpHBIC YTBEPKICHHUSA). . .

30. MarauTHOe TIoJie B peppOMAarHETHKE CO3/1aeTCsl KaKk CyMMa JIBYX COCTaBIISIONIUX. ..

31. MarHuTHBIE CBOMCTBAa MAaTEPUATIOB O0YCIOBIEHBL...

32. HanpaBieHre MarHUTHBIX TUMOJbHBIX MOMEHTOB aHTU(EPPOMArHUTHBIX MaTEPHUAJIOB
MPEICTABICHO HA PUCYHKE. ..

33. IlonHble TOTEPU B MATHUTHOM MaTepHalle CKIIAJIbIBAIOTCS H3. ..

34. Tlocne qOCTHKEHHUST MAaTEpUATIOM MarHUTHOTO HACKIIIEHUS TPOUCXOHNT. .. (BEIOEPHUTE
BEpHBIE YTBEPIKJICHU).

35. IloTepu Ha BUXpEBbIE TOKM HU3KM B MarHUTHBIX MaTepHaIax...

36. IloTepu Ha rUCTEPE3UC ONPEAETSIIOTCA. . .

37. Temneparypa Kropu — 3T0 TemrepaTypa, Ipu JTOCTUKEHUU U TPEBBIILIEHUHA KOTOPOH...

MUII-cTpyKTypbl (METaLI-ANIEKTPUK-TIONYITPOBOTHHUK)

1. YeMy paBHO YHCIIO COCTOSIHUI 3JIEKTPOHOB B pa3peIIeHHbIX 30HaX?

2. Kakoii TUTI CBSI3U MOKET 00BEIMHITH aTOMBI TBEPOTO TeJla B KPUCTAIUTMYECKYIO PEIIEeTKY?
3. B kakux ciydasx TBEpA0€ TEJIO OJHO3HAYHO MOKHO OTHECTH K METaJlJIaM?

4. ComoctaBbTe 0003HAUEHUS SHEPTUI 3aNPEIICHHBIX 30H B 3B ¢ Ha3BaHUSAMM 3TUX 30H.
5. BeiOepuTte BepHbIE YTBEPKACHUS ISl TEPMUHA «3HEpPTUs Depmu».

6. BeiOepuTe BepHbBIE YTBEPKICHUS IS TOHATHUS «PEPMUOH.

7. BeiOepuTe BepHbIE YTBEPHKACHUS JUUIS TOHATUS «CITUHY.

8. Korna ¢pyukmus @epmu—/{upaka nmeer BU HEMPEPHIBHOM?

9. Korna ¢ynkius ®epmu—/lupaka umeet BUJ pa3pbIBHON?

10. Korna ¢pynkuus ®epmu—/lupaka paBHa eaunuie?



11. Korna ¢pynkuus @epmu—/lupaka paBHa HyIr0?

12. Korna ¢pynkuust @epmu—/upaka pasua 1/2?

13. B xakoM citydae ymeHbIaercs: pasmbitue pyHkinn Oepmu—/lupaka?

14. Kakoil nonynmpoBOAHUK HA3bIBACTCS HEBBIPOKACHHBIM?

15. Yemy pasen 1 A (anrcrpem)?

16. YTo mpOUCXOAUT € NEKTPUUECKUM T0JIEM B MeTaJlax?

17. UTo mpOUCXOIUT C AICKTPUUCCKUM ITOJIEM B TUAJICKTPUKaX?

18. YTO mpOUCXOUT € AIEKTPUUECKUM TOJIEM B MOJIYIIPOBOJIHUKAX ?

19. Yro Takoe 3¢ dexT nmos?

20. Beibepute yTBepKACHUS, BEPHBIC I 00JaCTH MpocTpancTBeHHOro 3apsiaa (OI13).

21. BoiOepuTte yTBEpkKACHUS, BEPHBIC JJIs1 N3rH0a SHEPTeTUUYECKUX 30H.

22. Yrto Takoe MOBEPXHOCTHBIN MOTEHLIUAN?

23. Kakue cocTosiHUSI TOBEPXHOCTHU MOJIYIIPOBOJHUKA PA3JIMYAIOT B 3aBUCUMOCTH OT HAMPABIICHUS U
BEJTMYMHBI BHEIIHETO 3JIEKTPUUECKOTO MOJIsl, THUIA MOTYIPOBOAHUKA?

24. Kakoe COCTOSIHHE TOBEPXHOCTH TMOJIYIIPOBOIHUKA HA3BIBAIOT o0oTaIeHrneM?

25. Kakoe cocTosiHHE MOBEPXHOCTH IMOJIYIIPOBOIHUKA HA3BIBAIOT 00eTHEHHEM?

26. Kakoe cocTosiHIe TOBEPXHOCTH IMOJIYIIPOBOIHUKA HA3bIBAIOT C1a00i HHBEpCUEii?

27. Kakoe cocTosiHue MOBEPXHOCTH MOJTYIPOBOIHUKA HA3BIBAIOT CHIIbHOW MHBEpCUEH?

28. KakumM OyneT moBepXHOCTHBIN MOTEHIIMA MTOJIYIIPOBOIHUKA P-THIIA IIPH 00OTAICHUN?

29. Kakum OyeT mMOBEpXHOCTHBIN MOTESHIIMAN ITOJYIIPOBOIHUKA N-THIA PU 00CTHSHUN?

30. Kakum OyzeT moBepXHOCTHBIN TOTEHIIMAN MOJIYITPOBOJIHUKA P-TUIIA MIPH CIIa00H MHBEPCHH?

31. Kakum OyJeT mOBEpXHOCTHBIN MOTEHIIUAI MTOJYyTPOBOIHUKA N-TUIIA MIPH CUIILHOW WHBEpPCUH?

32. Ilpu KakOM 3HaYEHUH MOBEPXHOCTHOTO MOTEHIMANIa TPOUCXOIUT MEePEX01 OT 0OoralleHus K
obeHeHHIO (BBIOCPUTE BEPHBIC YTBEPIKICHHUS )?

33. Ilpu KakOM 3HaYEHUH MOBEPXHOCTHOTO MOTEHI[MANIA TPOUCXOTUT MEPEXO] OT OOeTHEHUS K
cnaboii nHBepcuHU (BBIOEPUTE BEPHBIC YTBEPIKIACHUS)?

34. Ilpu KakOM 3HaYEHUH MOBEPXHOCTHOTO MOTEHI[MANIa TPOUCXOIUT MePexo OT cnaboit HHBEpCUU
K CHJIbHOH (BBIOCpUTE BEPHBIC YTBEPKIACHHMS)?

35. Kakas obnactb B obsactu npoctpancTBeHHOro 3apsiaa (OI13) cooTBeTCTByeT HHBEPCHOHHOMY
KaHaiy?

36. Kakas obnacth B obnactu npoctpancTBeHHOro 3apsaa (OI13) coorBeTcTByeT 061acTH
o0enHeHus?

37. BeiOepute BepHbIE YTBEPKICHHUS, KACAIOUTUECs MOHSATHUS «[TOBEPXHOCTHBIE COCTOSHUS.

38. BriOepute BepHBIE YTBEPKACHUS, OTHOCSIINECS K IOBEPXHOCTHBIM COCTOSIHUSIM TOHOPHOTO
THUIIA.

39. BriGepute BepHBIE YTBEPKICHHUS, OTHOCSIINUECS K TOBEPXHOCTHBIM COCTOSIHUSIM aKIIETITOPHOTO
THUIIA.

40. ITouemy MOBEPXHOCTHBIE COCTOSIHUS MOKHO CUUTATh aM(POTEPHBIMU?

41. Yem 00ycnoBIIeHbI TOBEPXHOCTHBIE COCTOSIHUS TUTa Tamma?

42. Yem 00ycnoBIeHbI TOBEPXHOCTHBIE cocTostHUS Thta [okmm?

43. Kakoit anemeHT B yctpoiictBe M/III-CTpyKTyphl (METaI-IU3IEKTPUK-TIOTYITPOBOIHHUK )
o0o3HaveH nudpoit 1?

44. Kakoit aneMeHT B ycTpoiictBe M/II-CTpyKTyphl (MeTaI-IU3IEKTPUK-TIOTYITPOBOIHHUK )
o06o3HaueH nudpoi 27

45. Kakoit anemeHT B yctpoiictBe M/II-CTpyKTyphl (METaI-IUIIEKTPUK-TIOTYITPOBOTHHUK )
o06o3HaueH nudpoi 3?

46. Kakoii anemeHT B ycTpoiictBe M/III-CTpyKTyphl (METaI-IUAIEKTPUK-TIOTYITPOBOTHHUK )
o06o3HaueH nudpoi 47

47. Kakue ycioBus TOJKHBI BRITONHATHCS B MIII-cTpyKkType (MeTami-qu3aeKTpuK-
MOJIYITPOBOJIHUK) IPU MOCTPOEHUHU 30HHOM AMarpaMMbl B OTCYTCTBUE MPUIIOKEHHOTO HAMIPSIKEHUS?

48. Uneanpuas M/II1-cTpykTypa (MeTami-qudIeKTPUK-TIONYIIPOBOIHHUK), 3TO CTPYKTYpa Y
KOTOPOM. ..

7.4.2. [lpakTrueckue 3a7aHus I IPOBEICHUS MPOMEXKYTOYHON aTTECTAIIMN 00YJIarOITUXCS
Jiis mpoBepku c(hOpMUPOBAHHOCTH MHIUKATOpa AocTixkeHus kommereHmii OITK-5.1, OITK-5.2.
[MpakTrueckue 3a1aHus O AUCIMIUIMHE pa3MerieHsl B Moodle mo agpecy:



https://moodle.spbgasu.ru/course/view.php?id=3224

[Tpaktrueckas padota Nel. CHATHE BOJBTaMIIEPHBIX XapaKTEPUCTHK MOIYITPOBOTHUKOBBIX
HEJIMHEWHBIX AJIEMEHTOB HA MTOCTOSIHHOM TOKE

CHATD SKCIIEPUMEHTAIBFHO U TIOCTPOUTH T'padKU BOJIBTAMIIEPHBIX XapaKTEPUCTUK CTAOUIUTPOHA,
MOJIYTIPOBOTHUKOBOTO IM0/a, N-P-N TpaH3UCTOPA MPH TPEX 3HAYCHUSAX TOKA Oa3bl.

ITpakTrueckas pabora Ne2. MccienoBaHue CBOMCTB MOJYIPOBOAHUKOBBIX MaTepUaIoOB
HccnenoBaTh XapakTEPUCTUKH MOYIIPOBOTHUKOBBIX TPHUOOPOB; OCBOUTH METOIUKY ONIPEICICHHUS
napameTpoB TEPMOPE3UCTOPOB, BAPUCTOPOB U JTUOJIOB.

[IpakTuueckas padborta Ne3. MccnenoBanue 3J€KTPOINPOBOJHOCTH AUDIICKTPUKOB
N3ydyeHne 0CHOBHBIX 3aKOHOMEPHOCTEH MPOXO0KICHHS TOKA Yepe3 TUAIEKTPUK U 0O3HAKOMIICHUE C
METOJJaMH OIpeIeJICHHSI €T0 YAeTbHOr0 00bEMHOTO U YAECIBHOTO MOBEPXHOCTHOI'O COMPOTUBIICHUN.

[TpakTuueckas padbora Ne4. MccnenoBanue AUAICKTPUUECKUX MMOTEPh U EMKOCTH TUAIICKTPUICCKIX
MaTepUasoB

N3yuenne MexaHW3MOB MOJSPU3ALNUU U JUIICKTPUUECKUX MMOTEPh B AIEKTPOU3O0JISAIIMOHHBIX
MaTepuaiax, IpuoOpPoB U3MEpPEHUsE EMKOCTH U TAHI'€HCA yTila IUAJIEKTPUUECKHUX MTOTEPh U3EIHMA.

[IpakTrueckas padora NeS. MccienoBanue 3aeKTPHISCKON MPOYHOCTH JUAICKTPUKOB
O3HakoMIJICHHE C OCHOBHBIMU IIPEJICTABICHUSIMH O MTPO0O0E U C METOIUKOM SKCIIEPUMEHTAIIBHOTO
OTIpeICIICHUS IIEKTPUICCKON TPOTHOCTH ra3000pa3HBIX, JKUIKUX U TBEPIBIX TUIICKTPUKOB.

[TpakTuueckas pabota Ne6. CHATHE BOJIBTAMIIEPHON XapaKTEPUCTHKHU BOJIb(PAMOBON HUTH JIaMIIbI
HaKaJMBaHUS

CHATD SKCIIEPUMEHTATIFHO U TOCTPOUTH TpaduK BOIBTAMIIEPHOM XapaKTEPUCTHKH JIAMITBI
HaKaJMBaHUSI.

[IpakTuueckas padora Ne7. OnpeneneHue 3JIeKTPUUECKOTO COTPOTUBIIEHUS POBOIHUKOB
AQHAJIOTOBBIM U LHU(POBBIM MYJIBTUMETPAMU

O3HakoMJIEHHE C METOJJaMH ONPEAEICHUS IEKTPUYECKOTO COIPOTUBIICHHS PE3UCTOPOB U3
IMPOBOAHUKOBBIX MAaTCPUAJTIOB C TOMOIIBIO AHAJIOTOBBIX U III/I(i)pOBBIX MYJIBTHMETPOB.

HpaKTI/I‘IeCKaH pa60Ta Nog. OnpeneneHI/Ie QJICKTPHUYCCKOI'O COIIPOTUBJICHUA IMMPOBOAHHUKOB MCTOAO0OM
aMIICpMETpa U BOJIbTMECTpPaA

O3HaKOMIICHHE C MCTOJAOM OIIPCACIICHUA COIIPOTUBICHUA PE3UCTOPOB U3 IIPOBOAHUKOBBIX
MaTCpruaJIOB METOAOM aMIICPMETpa U BOJIBTMETpPA.

[IpaxTuueckas padora Ne9. MccnenoBanue 1 pacuéT MarHUTHOM LIETIH ITPU TOCTOSIHHOM TOKE
CHATD SKCIIEPUMEHTATIBHO BeOep-aMIIepHbIe XapaKTePUCTUKY MarHUTHOM 1enu 0e3 3a30pa, a TaKkxKe
c 3a30poM B 0,1 mm. Crienath pacuér XxapakTepUCTUKH 0e3 3a30pa U ¢ 3a30poM. CpaBHUTH Pe3yIbTaThI.

[TpakTuueckas pabora Nel(. HccrienoBanre MarHUTHOM 1M Ha IEPEMEHHOM TOKE

CHSATB 3KCIIEPUMEHTATIBHO U MMPOBEPUTH PACUETOM 3aBUCUMOCTh AMIUIUTYAbBl MArHUTHOTO MTOTOKA OT
JEHCTBYIOIIETO 3HAYCHHSI PUIIOKEHHOTO HANIPSDKEHUS M OT 4acToThl. [IpoHabnroaate Ha ocuusuiorpade 3a
n3MeHeHueM (POPMBI U BETUYMHBI MATHUTHOTO TTOTOKA M TOKA MPU U3MEHEHUH BO3YIITHOTO 3a30pa.
[ToryunTh Ha 3KpaHe ocuusuiorpada NeTio rucrepesnca, NpoHadIAaTh 3a U3MEHEHUEM MeTJIN MTPU
M3MEHEHHUH 3a30Da B MArHUTOIIDOBOIIE.

7.4.3. IlpumMepHble TEMBI KypcoBOW paboThI (MpoekTa) (IpHu HaJIUYUN)
Kypcosblie paboTh! (TPOEKThI) YUeOHBIM IJIAHOM HE MPeyCMOTPEHBI.

7.5. Metoanueckne Matepuasl, OIpeIesSOIne MPOLeaypsl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa NPO(heCCUOHATBLHON eI TeIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIHHA

[Ipouenypa npoBeeHUs IPOMEKYTOUHOMN aTTeCTAllMU U TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH
periIaMeHTHPYETCs JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIIPEEIISIOLINM



MOPSIZIOK OPraHU3alMU U TPOBEICHUS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM
aTTeCTaIlluy 00YyJaroIuXCsl.
[Tpouenypa oreHuBaHust HOPMUPOBAHUS KOMITETEHITUI IPU TPOBEJCHUH TEKYIIETO KOHTPOJIS
npuBeJeHa B 1. 7.3.
TunoBbie KOHTPOIBHBIC 3a/IAHKS WJIM UHBIE MAaTEPUAIIbI TEKYIIETO KOHTPOJISI TPUBEJCHBI B . 7.2.
[TpomMexyTodHast aTTeCTalus 0 AUCIUIUTMHE TPOBOAUTCS B (hopMe 3aueTa v dK3aMeHa.
DK3aMEHAIIMOHHBINA TECT BKIIFOYAET TEOPETUUECKUE BOIIPOCHI, COOTBETCTBYIOIIUE COACPHKAHUIO
(hopMUPYEMBIX KOMIIETCHIIUH.
DK3aMeH MPOBOJUTCS B GOopMe TECTUPOBAHMSI, HA KOTOPOE OTBOIUTCS 90 MUHYT.

7.6. Kpurepun oreHuBaHUS cPOPMUPOBAHHOCTH KOMIIETCHIIUIA TTPH IPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YDOBEHb OCBOCHMS U OLICHKA
Onenka Onenka
«HEYIOBIETBOPUTEIND | «ymoBieTBOpUTenbH | OLEHKA «XOpPOIIO» OueHkKa «OTJIIMYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHUS | YPOBEHBb OCBOCHHUS YpoBEeHb OCBOEHUS
KOMITETCHIHT KOMITETCHIIH KOMITETCHIIH KOMITETCHIINH
«HEAOCTATOYHBIN. «IOPOTOBBIN». «IPOJBUHYTBIN. «BBICOKHIN.
Kommereniun He Kommerenmmn Kommerenmun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHUs OTCYTCTBYIOT, [  CdopMUpOBaHbI 3HaHus OOUIMPHEIE, 3HaHus
YMEHUS U HaBBIKH HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHBIE,
Kpurepuu c(hOpMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT § BCECTOPOHHHE. Y MEHHUS
P — (bparMeHTapHbI U pPEnpOaYyKTUBHBIN YCHEIIHO
HOCSIT XapakTep, MIPUMEHSIOTCS K
PEenpOyKTUBHBIN MPUMEHSIOTCS K PELIEHUIO KaK
Xapaxrep. PELICHUIO TUIIOBBIX TUIIOBBIX, TaK U
JlemoHCcTpUpYyeTcs 3a/laHUM. HECTaHJapTHBIX
HU3KUN YPOBEHb JleMoHCTpHpyeTCs | TBOPYECKUX 3aJJaHUU.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBII JemoHCcTpUpyeTcs
MPaKTUYECKOTO YPOBEHB BBICOKHI YPOBEHb
HaBbIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSITEJIbHOCTH,
YCTOMUYHBOTO BBICOKAsl aJalITUBHOCTh
MPaKTUYECKOTrO MPaKTUYECKOI0 HaBbIKa

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl [ KOHTPOJIUPYEMOTrO | 3HAHUS MPOrPAMMHOTO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32 IaHUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




He moxet BoIOpaTh HcneiThiBaeT be3 3aTpynnenui

METOAUKY 3aTpyAHEHUS 110 BEIOHMpAET
BBITIOJIHEHUS BBEIOOPY METOIUKHU CTaHJapTHYIO

3ajaHui. BBITIOJTHEHUS METOJUKY
Jlomyckaet rpyObie 3aJaHuM. BBITIOJTHEHUS

OLIMOKY MpHU JomyckaeT ommoku 3a/laHuH.

BBIMTOJTHEHU U
3aJIaHNM,
HapyMIaKIINEe JTOTUKY

MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU

JlomyckaeT ommoKu
IIPU BBITTOJIHEHUU
3aJlaHuM, HE

peLIeHHS 3a/1a4. pelIeHMs 3a/1a4. HapylIarue
BIIAJICHHEC Hemaet UcneiTeIBacT JIOTUKY peIIeHUs
HABBIKAMHU HEKOPPEKTHBIE 3aTPYJIHEHHUS C 3a;maq
BBIBOJIBI. dbopmynupoBanuem | [lenaer KoppeKkTHbBIE
He moxer KOPPEKTHBIX BBIBOJIBI 110
000CHOBAThL BBLIBOJIOB. pe3yJibTatam
aITOPUTM HcneiTeBacT peLICHUS 3a/1a4uu.
BBITIOJTHEHUS 3aTpyaHeHus ipu | OOGOCHOBBIBAET X0/
3aJIaHUM. 000CHOBaHUH penieHus 3amay 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBITIOJTHEHUS
3aJlaHui.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

Or1eHKa Mo JUCIUILIMHE 3aBUCHUT OT YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHITNH, 3aKPEIJICHHBIX 3a

JTUCIUTIIIMHOM, U MPEJCTABIAET CO00# cpeHee apu(METHUECKOe OT BBICTABJICHHBIX OIICHOK 1O OT/ICIbHBIM
pe3ynbTaTam oOy4eHHS (3HAHUS, YMEHUS, BJIaJICHUC HABBIKAMU).
O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIIACTCS, €CIIU CpeIHee apudMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOoAMUYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHMILIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(MoTyist)
. KommuecTBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, TO/I U3/IaHUsl yUeOHOU U
n/m yue0HO-METOINYECKON JTUTEepaTyPhl PK3EMILIADOB/SIEKTD
oHHBIN anpec ObC
OcHoBHas JIuTEpaTypa
Kamenckast A. B., OCHOBBI TEXHOJIOTUH MaTEPUAJIOB MUKPOIIIEKTPOHUKH .
eHe > OcHo eXTOTO CPHaTo POSJICKTPO ’ http://www.iprbooksh
1 [HoBocubupck: HoBocubupckuii rocy1apCTBEHHBINH TEXHUYECKUI
op.ru/45129.html
yHuBepcutet, 2010
2 |, Marepuanosenenue, , 2009 1
3 |Bonkor I'. M., 3yeB B. M., Marepuanosenenue, M.: Akagemus, 2012 0
JIOMOJHUTEILHAS JUTEPATYPA
1 Xynskos B. A., [Ipommn A. I1., Kucnuusina C. H., CoBpeMeHHbIe 0
KOMITO3UIIMOHHBIE CTpoUuTenbHble MaTepuainl, M.: ACB, 2006
2 HBanos /I. A., CutauxoB A. U., llnsnun C. ., Uneun A. A., https://urait.ru/bcode/
Komnosunmonssie marepuainsl, Mocksa: FOpaiit, 2019 445758




Manbuesa JI. A., llapamosa B. A., I'paués C. B., )KunkodasHbie TEXHOIOTHU
3 |momydeHus KOMIIO3UIIMOHHBIX MaTepranoB. MaTpuilsl. Y IPOYHUTEINH,
ExatepunOypr: Ypanbckuii penepanbusiii yausepcuret, 96C ACB, 2013

http://www.iprbooksh
op.ru/69594.html

OO6yuaromuecs u3 yrciia MHBaUI0B U il ¢ OB3 obecnieunBaroTcsl meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMu B hopMax, afanTHPOBAHHBIX K OTPAHUUYCHUSM UX

310POBbA.

8.2. [lepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTUHBI (MOTYJIS)

Haumenoanue pecypca cetu «IHTepHET»

DIIEKTPOHHBIN ajpec pecypca

DIEKTPOTEXHHUYECKOE M KOHCTPYKIIMOHHOE MaTepUaIOBeICHUE
(Kypc aeknmi): yae0. mocoOue JuIsi CTYJACHTOB HaIlpaBICHUS
13.03.02. / coct. 1. B. I'opnaros. 147 c. Pykonucn,
IIOATOTOBJICHHAA K U31aHUTO.

https://moodle.spbgasu.ru/pluginfile.php
/319928/mod_resource/content/1/%
D0%911.%D0%91.19 %D0%AD%
D0%BB%D0%9C%D0%B0%D1%82%
D0%92%D0%B5%D0%B4_%D0%
9B%D0%B5%D0%BA%D1%86%D0%
B8%D0%B8.pdf

DNEKTPOTEXHHUECKOE U KOHCTPYKIIMOHHOE MaTepUAIOBEICHHE.
[IpakTrueckue pabOThI: MET. yKa3aHUS JJI CTYJACHTOB
HanpasiaeHus 13.03.02. / coct. J. B. 'opnatos. 18 ¢. Pykomnucs,
IIOATOTOBJICHHAA K U31AaHUTO.

https://moodle.spbgasu.ru/pluginfile.php
/319931/mod_resource/content/1/%
D0%911.9%D0%91.19 %D0%AD%
D0%BB%D0%9C%D0%B0%D1%82%
D0%92%D0%B5%D0%B4 %D0%
9F%D0%97_%D0%BC%D0%B5%
D1%82%D0%BE%D0%B4%D0%B8%
D1%87%D0%BA%D0%B0.pdf

DIIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTepUaIoBECHUE.
KOHTPOJIbHBIE pa0OThI: MET. yKa3aHUs JJIs CTYJECHTOB
Hanpasnenus 13.03.02. / coct. 1. B. 'opnatos 37 ¢. Pykomnucs,
MOATOTOBJICHHAS K U3/IaHUIO.

https://moodle.spbgasu.ru/pluginfile.php
/319933/mod_resource/content/0/%
D0%911.%D0%91.19 %D0%AD%
D0%BB%D0%9C%D0%B0%D1%82%
D0%92%D0%B5%D0%B4_%D0%
9A%D0%A0.pdf

8.3. Ilepeuennb coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U MH(GOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

EnuHbIi 21eKTPOHHBIN pecypc yueOHO-METOIUYECKOMN TUTEPaTyPhI
CII6I'ACY

www.spbgasu.ru

Cucrema qucraninonHoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMBIX MPU OCYIIECTBICHUU 00pa30BaTeIHLHOTO
mpoliecca 1o AUCHUUIUINHE, BKIII0Yas IepedeHb JTUIEH3MOHHOTO U CBOOOIHO pacpoOCTPaHIEMOTO

porpaMMHOTI O obecrnieucHUs

HanmenoBanue

Crnioco0 pacrpocTpaHeHHs
(JTMLIEH3MOHHOE MM CBOOOTHO
pacnpocTpaHsIeMoe)

LibreOffice

CB0OOJIHO PacPOCTPAHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI

CBCI[CHI/I}I 00 OCHAIlICHHOCTHU y‘-IC6HBIX ay'IlI/ITopI/Iﬁ M IIOMEIIEHUM JJI1 CAaMOCTOSTEIbHOM pa6OTBI

HanmenoBanue yueOHBIX ayTUTOPUI 1 OcHarmieHHOCTh 000PYAOBAaHUEM U TEXHHYECKUMU

MTOMEIICHUH /1T CaMOCTOSITEIHHOM pabOTHI

cpencTBamMu OOy4ICHHS




01. YueOHble ayTUTOPUH VIS IIPOBEICHUS
JICKIIMOHHBIX 3aHATUHN

VYueOHas ayuTOpHs IJIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUTIA, KOMIUIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

01. YyeOHble ayIUTOPHUH IJIs1 TPOBEACHUS
NPaKTUYCCKHUX 3aHITHH, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padoT),
IPYIIIOBBIX U UHIUBUAYAILHBIX KOHCYJIbTAIIUH,
TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON
aTTeCTAINU

KoMITIeKT MymbTHMETUHHOTO 000PYI0BAHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUNHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMILIEKT
yueOHOI MeOemnH, MOIKII0YeHNE K KOMITBIOTEPHOM
cetu CII6GI'ACY, Bbixon B MHTEpHET

01. [TomemieHus st CAMOCTOSTEILHON pabOTHI

[Tomemenue st CaMOCTOSTEIILHOM paOOThI
(unTanpHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mir., B
T.9. 1 1rr.- IIK ms mun ¢ OB3 (cucteMHbIN OJIOK,
MOHHTOP, KJIABUATYPa, MBIIIIb) C TIOJKIIOUECHUEM K
cetn «HTEpHET» N 0OECTIEYCHUEM JOCTYIIA B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIIEHYIO
cpeny CIIOI'ACY.

Jst uaBanuaoB u aun ¢ OB3 o0ecrieunBarOTCs CrielMaIbHbIE YCIOBHS IS MOTYUYCHUs
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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