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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)

[enpro TUCIMIUIMHBI «DJEKTPOTEXHUUYECKUE U KOHCTPYKIIMOHHBIE MAaTEPUAIIbI 3IaHUN U COOPYKEHUI
ABIISICTCA TPUOOPETEHHE CTYIEHTAMU TEOPETHUECKUX M NPAKTUYECKUX 3HAHUM M HaBBIKOB B O00JIACTH
KOHKPETHBIX MaTepuajoB, UCHOJB3YIOLUIMXCS B AJIEKTPOIHEPTETUKE, y3/1aX U arperarax 3JIeKTPOTEXHUYECKUX
YCTPOKCTB, CHCTEMaX YIPaBJICHUS dIICKTpoanapaTaMu, HHPOPMAIMOHHBIMHU U TEXHOJIOTUYECKUMU MTPHOOpaMu
U YCTPONCTBAMHU, U3MEPUTEIHHBIMU KOMIUIEKCAMU U T.NI. DTH 3HAHUS JOJDKHBI OBITH OPUEHTHPOBAHBI Ha
CaMOCTOATENIbHYIO HHXKEHEPHYIO, UCCIIEIOBATEIbCKYIO, YIIPABICHUYECKYIO U OPraHU3alMOHHYIO ACSTEIbHOCTD B
cdepe CTPOUTENbCTBA U TPAHCIIOPTA.

3anayeil OCBOCHMs TUCLUIUIMHBI SIBJISETCS IPUBUTHE CTYIEHTY ONPEAEIIEHHOIO, NMPEAYCMOTPEHHOIO
rOCy/IapCTBEHHBIM CTaHJApTOM U Y4YeOHOM mporpamMmoi, KOMIUIEKCa 3HaHUM U yMEHHUH B 00JacTu
AIEKTPUUYECKOTO M KOHCTPYKIIMOHHOTO MAaTEpPHAIIOBE/ICHUS], IMO3BOJSIOIMIMX €My peliaTh MNpPaKTHYECKUue M
UCCIIeIOBATENCKUE 33/1a4H, CBA3aHHbBIE C IPOSKTUPOBAHKUEM allapaToB, BHIOOPOM MaTepHualia, UCIIBITAHUEM U

JKCILTyaTallue.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue

Ko n nHaumenoBaunue

[Tnarupyemble pe3ynbTaThl O0y4eHUS 110

KOMIIETEHIINH WHMKATOpa TOCTHKEHUS JTUCIUILINHE, 00eCTIeYNBAIOIIUE IOCTHKEHUE
KOMIIETEHIINU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI1
OIIK-5 Cnoco6en|OIIK-5.1 JeMoHCTpUpYyeT|3HAEeT
HCII0JIb30BATh CBOicTBa|3HaHuEe oO0nacTell MPUMEHEHHUS,[CBOMCTBA OCHOBHBIX 3JIEKTPOTEXHUYECKUX H
KOHCTPYKLIIMOHHBIX U[CBOICTB,  XapaKTEpPUCTUK  H|KOHCTPYKIIMOHHBIX MaTepUAIOB
ANEKTPOTEXHUYECKUX METOIOB UCCIIEI0OBaHUsI |yMeeT
MaTepUajJoB B  pacUeTax|KOHCTPYKUIMOHHBIX MaTEpHUAJIOB,|IPUMEHSATh  METOABl  TEOPETUYECKOro U
napaMeTpoB M PEKUMOB|BBIOMpPACT  KOHCTPYKIMOHHBIE|IKCIIEPUMEHTAILHOTO UCCIIEIOBaHUS
00BEKTOB MaTepuagbl B COOTBETCTBHH C|3JIEKTPOTEXHHUYECKUX W  KOHCTPYKLHOHHBIX
npodeCCHOHATBLHON TpeOyeMBbIMU XapaKTEPUCTUKAMU [MAaTEPHATIOB TIPU PEUICHUN MPOPECCHOHATBHBIX
JeSITeNIbHOCTH JUIS UCTIONB30BaHUS B oOnacTu|3agad
npodeCCHOHATBLHON BJIajleeT HABbIKAMH
JeSTeNbHOCTH HaBBIKAMHU paloThI co CIpaBOYHOU
JOKYMEHTAIMeH; HaBBIKAMH, ITO3BOJISTFOLIIMHA
IPUMEHSTh COOTBETCTBYIOIIUE METO/IbI
TEOPETUUECKUX " IKCIEPUMEHTATBHBIX
UCCIeI0BaHuN npu pelLeHnn
npodeccuoHalbHBIX  33Jad B olmactu
UCIIOJIb30BaHUS JIEKTPOTEXHUYECKUX U
KOHCTPYKIIMOHHBIX MaTEPUAIOB
OIIK-5 Cnoco6en|OI1K-5.2 JeMoHCTpHpYyET|3HAET
HCIOJIb30BaTh CBOWCTBa|3HaHHE oOOJacTell MPUMEHEHUs,|METOIbI TEOPETUYECKOTO U
KOHCTPYKIIMOHHBIX U|CBOWCTB,  XapaKTEPHCTUK  H|IKCIEPUMEHTAIBHOTO OTIpeIeTICHUS
AJIEKTPOTEXHUYECKUX METO/IOB UCCleI0BaHMsI|TapaMeTPOB AIIEKTPOTEXHUYECKUX U
MaTepUajoB B  PacyeTax|’NEKTPOTEXHUUYECKUX KOHCTPYKIIMOHHBIX MaTEPUAIOB
napaMeTpoB U  PEKUMOB|MaTEPUANIOB, BbIOMpaeT|ymeer
00BEKTOB ANEKTPOTEXHUYECKUE peliarth 3a1a4u BbIOOpa AIMEKTPOTEXHUUECKUX U
npogeccuoHaTbHON MaTepuaibl B COOTBETCTBUU C|KOHCTPYKIIMOHHBIX MaTepHaoB B
NesITeIbHOCTH TpeOyeMBbIMU XapaKTEPUCTUKAMH [IIEKTPOTEXHUIECKUX YCTPOHUCTBAX
BJIajieeT HABbIKAMH
HaBBIKAMHA pacyeToB " W3MEpeHUI
NEKTPHUUECKUX u KOHCTPYKIIMOHHBIX

XapaKTepUCTHK MaTepHaliOB




3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

Hannas mucuuruimHa (MOIynb) BKItoueHa B biok «/lucummumasl, mMoxynu» b1.0.17 ocHOBHOM
npodeccuoHanbHON oOpa3oBarenbHO mporpamMMbl  13.03.02 DnekTposHepreTMka M 3JICKTPOTEXHHUKA U
OTHOCHUTCS K 00s3aTeIbHON YacTH y4eOHOTO TIaHa.

Ne
1/

[IpenmecTByOMME TUCITUTLITAHBI

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIKCHHA KOMIICTCHILIMH

1 [Hcropust 31eKTpOIHEPTreTHKU

YK-5.1, IIKC-1.2

HcTopust 3eKTpoIHepreTuKu
3HATh:

OCHOBHBIC 3TaIllbl U 3aKOHOMCPHOCTH HCTOPHYCCKOI'O PA3BUTHUA IJJICKTPOOHEPIETUKHM M MaTCpHaAIOB,

HCIIOJIB3YCMBIX B 9TOH 00JIaCTH

No
/o

[Tocnenyromye JUCITUTITMHBI

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

1 |Dnexkrponuka

[IKC-4.1, [IKC-4.2, [IKC-4.3

2 |HerpaguuuoHHBIE HCTOYHHUKH JIEKTPOIHEPTHU COOPYKEHHUN

[TIKC-2.1, [TIKC-2.2, TIKC-2.3,
ITIKC-2.4

4. O0beM QUCHUIIMHBI (MOAYJISA) B 3a4eTHBIX €IHMHHMLAX C YKa3aHHEM KOJHMYeCTBA aAKaJeMHYeCKHX
4acoB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4awInMXcsi ¢ mpenojasartesjieM (M0 BHAaM Y4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
M3 Hux yacsl Ha
Bup yaebHoii paboTs! Beero MIPAaKTHIECKYIO
4acoB 2 3
NOATOTOBKY
KonrakTHas padora 84 34 50
Jlexnmonnsie 3anstus (Jlek) 50 0 34 16
[paxTuueckue 3austust (I1p) 34 0 34
HMuast koHTaKTHAsA padoTa, B TOM YHCJIeE: 2,35 0,6 1,75
KOHCYJIBTAIIMU TI0 KYpPCOBOU paboTe (TIPOeKTy),
1 0,5 0,5

KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOM pabOThI 1,1 0,6 0,5
(mpoekTa); cmaya KOHTPOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO 105 105
(KOHCYNBTAIUS TTEepeT IK3aMEHOM U cJlava HK3aMEeHa) ' '
Yachl Ha KOHTPOJIb 34,75 0 34,75
CamocrositenbHas padora (CP) 93,9 36,9 57
OO0uiast TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIsA)

yacel:| 216 72 144

3a4eTHbIC eIUHHUIBI: 6 2 4

5. Copep:xanue IMCHUIUVIMHBI (MOXYJisl), CTPYKTYPUPOBAHHOEe MO pa3gejam (TeMaM) ¢ yKa3zaHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

5.1. TemaTnueckuii iaH AUCUMUILUIUHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHIUKATOP
% JEKLHH 113 JIP Bcero a
Ne Pasgensl qUCUUIUTUHEL S 1l CP > | mocTrxeHH
8 qac. o
comereny
BCECTO YECKYIO BCECTO YECKYHO BCETO YECKYHO Un
moaro- moaro- moaro-
TOBKY TOBKY TOBKY

1. |1 pa3gen. OOume cBeneHus o
CTPOCHHUH BEIIECTBA
[Tpenmer JCITUTUIAHBI

11 "DNEKTPOTEXHUUECKHE ul 5 5 3 5 OIIK-5.1,

" |KOHCTPYKIIMOHHBIE ~ MaTepHaJIbl OIIK-5.2
3MaHUN U COOPYKEHUH"
OO6mue cBeAeHUsT O CTPOEHUU OIIK-5.1,

1.2 BEIIECTBA 2 2 3 5 OIIK-5.2
ArperatHoe COCTOSIHUE OIIK-5.1,

13. MaTepHuaoB 2| 2 3 > OIIK-5.2
DaeMeHThl KBAHTOBOH W 30HHOMH OIIK-5.1,

14. TEOPUHU 2| 2 3 > OIIK-5.2

2. |2 paznen. [TomypoBoIHUKH
Kiaccudukanmst ]

2.1. [monynpoBoanukoB.  CaoiicTBa| 2 3 3 6 (O)I;IIIE_SS:;’
NOJYIIPOBOIHUKOB '
[Ipumepsl  MOTYIIPOBOTHUKOBBIX i

2.2. |maTepuasioB u nx| 2 5 69| 119 %%112_55:;’
XapaKTePUCTHKH. P-N-TIEPEeX0]] '
DKcruTyaTauus

9 3 [MOMYNPOBOTHAKOBBIX ol 3 3 6 OIIK-5.1,

" |marepuanoB B mpubopax mpu OIIK-5.2
JKCTPEMAJILHBIX TEMIEpaTypax
CHstue BOJIETAMITEPHBIX
XapaKTePUCTHK [IK-5.1

2.4. |moaynpoBOJHUKOBBIX 3 8 6 14 (O)HK-S. 2'
HEIMHEWHBIX  JJIEMEHTOB  Ha '
MIOCTOSTHHOM TOKE

3. |3 pasmen. MIII-cTpykTypsI
(MeTas-AudIeKTPUK-

MOJIYTIPOBOTHUK)

31 ®usuka noepxHoctu u M/II- 2 3 3 6 OIIK-5.1,
CTPYKTYpBbI OIIK-5.2
EMkocTh MII CTPYKTYD.

39 @nyKTyallud  MOBEPXHOCTHOTO 2 4 3 v OIIK-5.1,
NOoTeHIaNa B OIIK-5.2
MJII- cTpykTypax

33, M/II-cTpyKTypel B  TOJEBBIX > | 6 3 9 OIIK-5.1,
TpaH3UCTOpax OIIK-5.2
Muxkpo- 51

3.4. |nanomunuTIOApM3anust  MII-| 2 | 2 3 5 %11?[1;_%12’
CTPYKTYP '




4. |4 paznen. lHas KOHTaKkTHast
pabora
OIIK-5.1,
4.1. |nas koHTaKkTHas paboTa 11 OITK-5.2
5. |5 pa3nen. Kortpons
OIIK-5.1,
5.1. (3auer OITK-5.2
6. |6 paznmen. JusnekTpuku
Knaccudukanuss audaeKTpruKoB. OIIK-5.1,
6.1 CBoiicTBa 1UAJIEKTPUKOB 2 12 13 21 OIIK-5.2
Opranunueckue " OITK-5.1,
6.2. [HeOpraHM4eCcKHue JIUJICKTPUKH. 2 4 6
OIIK-5.2
Kommno3urasle MaTepuasl
6 [Ipumenenue I[I/ISJ'IGK’I:EI/IKOB B , . A OIIK-5.1,
.3. |KOHIIEHCAaTOpaXx. KTUBHBIC OITK-5.2
TUDJICKTPUKU
7. |7 paznen. [IpoBomHUKH
71 Knaccudukanuss mpoBOTHUKOB. 2 3 5 OIIK-5.1,
" |CBolicTBa MpoBOAHUKOB OIIK-5.2
[TpoBoiHUKHM 1-ro pona. OIIK-5.1,
72 KonrtaxTsr 2 6 12 20 OIIK-5.2
8. |8 pasnmen. MaruutHsle
MaTepuaibl
81 KHaCCI/I(I)I/IKaHI/ISIUMaTepI/IaJIOB 1o 2 8 11 21 OIIK-5.1,
MarHUTHBIM CBOMCTBaM OIIK-5.2
8.2 MarnuTHsbIe MaTepHuabl 2 2 4 OIIK-5.1,
" [centnazHauenns OIIK-5.2
po s e 1| | | o fomess
e OI1K-5.2
MarHUTOYITOPSIOYCHHBIX Cpeax
9. |9 paznen. lHas KkoHTaKTHast
pabota
OIIK-5.1,
9.1. |1nas koHTaKkTHas paboTa 1 OITK-5.2
10. |10 pa3nen. Kontponb
10.1 OIIK-5.1,
DK3aMeH 36 OIK-5.2
5.1. Jlekuuun
Ne | HaumenoBanwue paznena .
o HauMmeHoBaHme 1 KpaTKOe COepKaHHE JSKIUI
/T Y T€MBbI JIEKIIUI
[Ipenmer aucuUMIUHBI "DNEKTPOTEXHUYECKHE H  KOHCTPYKIIHMOHHBIC
[IpenMeT TUCIUTITNHBI . o
" MaTepHaJIBI 3JTAHUN U COOPYKEHUI
DNEeKTPOTEXHUUECKUE U 3
JIEKTpOMaTepHUaIoBeIeHHUE. DNEKTPOTEXHUYECKUE MaTepUabl.
1 KOHCTPYKIMOHHBIE .-
. OHCTPYKIIMOHHBIC MaTephaybl. MaTepuaibl CIEIUATBHOTO Ha3HAuYCHUS.
MaTepHaiIbl 3TaHAH U |-
o naccuuKaIus MaTepUaIoOB MO MOBEACHUIO B dJIEKTPUUECKOM M MATHUTHOM
COOPYKCHHIH noJisix. CTpyKTypa pa3/iejioB TUCITUTUIAHEI.
5 O6ume cBenenus o |OOIIME CBEICHHUS O CTPOCHUHU BEIIeCTBa
crpoennu BemectBa  |CTpoeHue BemecTBa. Buibl B3aMMOJEHCTBUI MEKTY dJIEMEHTAPHBIMU




JaCcTUILIaMH. BI/I,Z[I)I MECXKATOMHBIX U MCKMOJICKYIISIPHBIX CBSI3EI.

ArperaTHO€ COCTOSIHUE

AFpCFaTHOG COCTOSIHUC MAaTCpHaJIOB
AFpCFaTHOC COCTOAHHUE MAaTCpUajoB: Ta3bl, XUIAKOCTH, TBEPABLIC TCJIa.

3
MaTepHaoB Kpucrannmuueckue, amoppHbie 1 aMOP(PHO-KPUCTAIUTMYECKIE TBEPbIE TEa.
[Ina3zma.
DJIeMEHThI KBAHTOBOM M 30HHOM TEOpHUH TBEPAOTO Tea
4 DeMeHThl KBAHTOBOM 1 I[I/ICerTHLIe YPOBHH 3HCPIrur 3JICKTPOHA B aTOMC. Pacmiernnnenue ypOBHef/'I
30HHOM TEOPUH sHepruu. OO0o0OIecTBIeHHE 3JIeKTpOoHOB B Kpuctamie. [Ipunuun [laymu.
DneMeHTHI 30HHON TEOPUH TBEPOTO TENA.
Ko o Knaccudukanus nonynpoBogaukoB. CBOMCTBa MOIYIPOBOJHUKOB
accu(pukanus
1 OcHOBHBIE ~ OCOOEHHOCTH  IOJYHPOBOJHHKOB.  DJIEKTPOIPOBOJIUMOCTh
IIOJIYTIPOBOIHUKOB. o
5 ygp PO IIOJIYIIPOBOJHUKOB. V3MEHEHue dIeKTpONpPOBOJHOCTH IIPU  BO3JIECHCTBUHU
BOWCTBA =
TEIUIOBOrO TOKa. TepmoanekTpuyeckue cBoWcTBa. DOTONPOBOAUMOCTD
IIOJIYIIPOBOITHUKOB
noJynpoBoIHUKOB. Kiaccudukanus moaynpoBOJHIUKOBBIX MaTepPHAaJIOB.
IIpuMepsl MOTYNPOBOAHUKOBBIX MAaTEPUAIOB U HUX XAPAKTEPUCTHKU. P-N-
IIEpPEXO0J
uMEDLL I'epmanuii. Kpemuuit. Cenen. KapOuj kpemHusi. DIeKTpOIpOBOJHOCTb
PHMEP NOJYyNIPOBOJHUKA. Bnusgnue pgedopmanmuu Ha  3JIEKTPOIPOBOIHOCTh
IIOJIYTIPOBOJHUKOBBIX o
IIOJIYIIDOBOJXHUKOB.  BosznelictBue  cBeTa Ha  DJIEKTPOIPOBOJHOCTH
6 MaTepHaioB U X N
IIOJIYIIPOBOJIHUKOB.  BIMSHME CHIBHBIX DJJEKTPUYECKMX IIOJE€H  Ha
XapaKTEpUCTHUKU. P-N- .
epEXONT 3JIEKTPONPOBOAHOCTD IOJYNPOBOAHUKOB. BiMsiHME MarHUTHBIX IIOJE€M Ha
i
P EKTPONPOBOJHOCTD IOJIYIIPOBOJHUKOB. P-N-mepexos. BombT-amnepHas
xapakrepuctuka (BAX) p-n-nepexona. [Ipoboit p-n-nepexona. YcrpoiicTra
Ha 0a3e MOoIyNpOBOJHUKOBBIX MaTepHAaJIOB.
OKcIulyaTanuss HOJYHPOBOJHUKOBBIX ~MaTepHajoB B Hpubopax mpu
DKcrutyaTanus yatal YHpOBOL p pHoop p
JKCTPEMAJIbHBIX TEMIIEPATypax
IIOJIyIIPOBOTHUKOBBIX .
[TosynpoBOIHUKOBBIE MAaTE€pHAIIbI JUIsl BBICOKOTEMIIEPATYPHOM 3JIEKTPOHUKH.
7 | matepuanoB B mpubopax :
Tsepnotensubie mpudops! Ha SiC. TBeprotensHbIe MpuOops Ha GaN.
IIPU IKCTPEMAIBHBIX
TEMIEpaTypax
®usuka nosepxHoctd 1 M/III-cTpyKTyphI
9 ®usuka nosepxuoctu 1 |O0macTy mpocrpancTBeHHoro 3apsana (OII3) B paBHOBECHBIX YCIOBHSX
M/II-cTpyKTYypBI smuccuu. IloBepxHOCTHBIE cOCTOsSHUSA. BonbT-(hapagHble XapaKTepUCTUKU
ctpykryp ML
Emkocts MJII crpykryp. ®PayKTyauuu MOBEPXHOCTHOIO IIOTECHILMANIA B
MJII- cTpykrypax
Emkocts M/II-cTpykTyp. DKCHEpUMEHTAIbHbIE METOABI U3MEPEHUS BOJIBT
Enmxocts MIIIT cTpykr -papannbix xapakrepuctuk. Omnpenenenue napamerpos MII-ctpykTyp Ha
q)HyKTyaHHEIYK YP:locnose  amanmusa BOJIbT-(DapalHbIX  XapakTepucTuk.  DiaykTyanuu
MOBEpXHOCTHOrOo  moreHnuana B MJIII- crpykrypax.  IloreHnman
10 MMOBEPXHOCTHOT'O p . H A PYKTYP at,
TOTEHIHANA B CO3JaBacMbIil  3apsAJIOM, HaxOIAIIUMCA Ha TpaHULE JABYX Cpea C
M- crpyKrypax skpaHupoBkoil. IloreHumansubiii  pensed B MJII- cTtpykType npu
PYKTYP JUCKPETHOCTH  dJeMeHTapHoro  3apsana. @DyHKOus  pacnpeaeneHus
MOTEHIMAa MPH CTATUCTHUYECKUX (QUIYKTyarusX. 3aBUCUMOCTb BEIMYMHBI
CpeqHeKBaapaTUyHOW (QuykTyauun oT mnapameTpoB MJII-cTpyKTyphl.
ITpocTpaHcTBEHHBIN MacITad CTATUCTUYECKUX (PIYKTYaIui.
M/II-CTpyKTypBl B IIOJEBBIX TPAH3UCTOPAX
MAII-cTpykTypsI B IIOJIEBBIX TpaH3UCTOpPax. XapakTepucTUKU
MJII- Tpan3ucropa B 007acTH IUIABHOTO KaHajla. XapaKTePUCTUKU
11 M/III-cTpyKTyphI B M/II- Tpan3uctopa B o00jJacTH oOTceukw. BrusHWe THma KaHala Ha

IIOJIEBBIX TPaH3UCTOPax

BOJIBT- aMIiepHble  xapaktepuctukun  MJII- tpansuctopoB.  Dddekr
CMeIlleHUs OI0KKU. MallocurHaabHble TapaMeTpbl. DKBUBAJIEHTHAs CXeMa
MJII- Ttpan3ucropa. Meronsl OIpeAeeHus [1apaMeTpoB
M/II- Tpan3ucropa U3 XapakTepucTUK. Tormonornyeckue peanns3anuu




M/II-tpan3ucropoB. Pasmepubie 3ddexter B MJII- Tpan3ucropax.
ITognoporosslie XapaKTePUCTUKHU M/II- Ttpan3ucropa. Yyer
mud¢ysuoHHoro Toka B KaHaie. HepaBHoBecHoe ypaBHeHue Ilyaccona.
YpaBHEHHE JIIEKTPOHEUTPAIBHOCTH B HEPABHOBECHBIX YCIOBUAX. BoibT-
amriepHas xapakrepuctuka MJIII- TpaH3uctopa B 001acTH CHIBHOW |
cnaboit maBepcun. Tumer MII- TpaH3UCTOPOB IUIsI PEHPOrPAMMUPYEMBIX
3JIEMEHTOB MaMSTH. MHOII- tpan3ucrop. Mexanuzm 3amucu
MHGOPMAIIMOHHOTO 3apsijila Ha IUIABAIOLIMIA 3aTBOP B P- M N-KaHAJIHbHOM
M/II-tpan3ucrope.  TynnenpHas  umxekius — Daynepa-Hopareiima.
WNnxekuuss ropsyux >JIEKTPOHOB IPH JaBUHHOM YMHOXKEHHUH B 0o0J1acTu
KaHana BOnM3M croka. MHXKeKuus ropsyux 53J€KTPOHOB U JABIPOK IpU
MEX30HHOM TyHHeNnupoBaHuU. [loneBol TpaH3UCTOp C 3aTBOPOM B BHJIE P
n-nepexona. CBY moneswie Tpan3ucTopsl ¢ 6apbepom LIloTTKH.

Mukpo- 1 HaHoMuHHUTIOapu3auus MAII-cTpykTyp

Mukpomunuattopusauus ~ M/III- ctpykryp. ®usznueckue  SABICHUA,
Mukpo- u OrPaHUYUBAIOLINE MHUKPOMUHUATIOPU3ALUIO. HanomuHuatopuzanus
12 | HaHOMHMHHTIOApH3ALUSA MUITI-
JII- crpykryp. I'padenst u yriepoansle HaHOTpYOkH. HaHOosMHTTEpEHI.
MIH-ctpyxTyp TexHonornueckuii mporpecc: OT TEXHOJOTMH MHUKPOIIEKTPOHUKU K
HAaHOTEXHOJIOTUSIM.
Knaccudukanus nusnekrpukoB. CBoWCTBa TUAIIEKTPUKOB
JIMBNeKTpUKY, OTIMYME OT JpYrMX MaTepuajlioB. 3alpelleHHas 30Ha.
Knaccugukanus Knaccudukanus 1u3ieKTpuKoB IO arperaTHOMY COCTOSIHUIO, XUMHUUECKOMY
15 |amonextpukos. CBOMCTBA|COCTaBY,  HA3HAYCHHIO.  OJIEKTPUYECKUE  CBOMCTBA  JUDIECKTPHUKOB.
TUDJIEKTPUKOB [lonapuzanusa. Buabl nonspuzanuu. Jluanekrpudeckass NPOHULEAEMOCTD.
ONeKTpeTHbII 3 PexT. DNEeKTPONPOBOAUMOCTh JUDJIEKTPUKOB.
Jusnekrpudeckue norepu. [1po0oit AMAIEKTPUKOB.
Oprannyeckue 1 HEOPraHU4ECKHe TUIIEKTpUKUA. KoMIo3uTHBIE MaTeprasl
[laccuBHbple audPneKTpUKkH. OpraHudyeckue AUAJIEKTPUKU  (IIOJUMEPBHI).
0 Knaccudukanus nonumepos. JIuHeiHble (TepMOIUIACTHYHBIE) MOJIUMEPHI.
Prafiecicue 1 Henonsapusle nmHeiHble nOMMMEpbl. DOTOPOPraHUYECKHE  ITOJIMMEPHI.
16 HeopTatHiccie [TonsapHbIE JMHENHbIE MIOJINMEPBI. I'erepouenneie MIOJIUMEDPBI.
ﬁmﬂeKTPHKH' Komnosunmonnsle  marepuansl.  Krnaccuduxamuss — KOMIO3UIIMOHHBIX
OMIOSHTHBIC MaTtepuanoB. KOMIO3MIIMOHHBIE MaTepHalIbl ¢ HEMETAJUINYECKON MaTPUIIEH.
Matepuaet Heopranuueckue nuanextpuku. Crekia. DIEKTPUUYECKHE CBOMCTBA CTEKOI.
Curamibl, KepaMuKa.
MprveHeHIe [IpumeneHne TUAIEKTPUKOB B KOHAEHCATOpax. AKTUBHBIE AUDJIEKTPUKU
[IpumeHeHNE TUAIIEKTPUKOB B KOHJEHCATOPAaX. AKTUBHBIE TUIEKTPUKH U
17 AMDIICKTPUKOB B 3JIeMEHThl (DYHKUMOHAIBHOM 3nekTpoHUKU. Cernerosnexktpuku. [Ipupona
KORACHCATOpax. CETHETO2JIEKTPUKOB. CBOMCTBA CErHETORIEKTPUKOB.
AKTUBHBIE TU3IEKTPUKH
Knaccudukanms npoBogankoB. CBOMCTBA IPOBOTHUKOB
[IpoBomHUKHM, OTIMYMsA OT JApyrux MarepuanoB. Krnaccugukanus
MIPOBOJHUKOB IO arperaTHoOMy COCTOSIHHIO. MeTaibl M UX CIUJIaBBIL.
Knaccudukanus Knaccupukanmonnsle  rpynmbl.  OJNEKTPONPOBOJHOCTE M YAEIbHOE
18 | npoBoaHKKOB. CBOICTBA |[CONPOTUBICHUE METAJUIMYECKHX IPOBOJHHUKOB. BiusHue TemmepaTypbl Ha
MIPOBOJHUKOB yIEIbHOE  COINPOTHUBIEHUWE METAJUIMYECKUX IPOBOJHUKOB. Bnusanue
npuMmeced U N1eQEeKTOB CTPYKTYphl Ha YAEIbHOE CONPOTHBIICHUE
METANINYECKUX MPOBOJHUKOB. IIpOBOAHMKOBBIE MaTepHallbl BBICOKOU
npoBoAMMOCTH. CBEPXIIPOBOAMMOCT IPOBOHUKOB.
IIpoBognuku 1-ro poga. KoHTakTh
19 ITpoBoaHuku 1-ro poga. [Marepuanbl BBICOKOTO  yIAEIBHOTO CONPOTUBIEHUS. Matepuansl s

KonTakTh!

HarpeBaTCJIbHbBIX 3JICMCHTOB. Hewmerammmueckue IMPOBOIHUKMU.




Martepuanbsl Ha ocHoBe rpaduta. Kontakrombl. KonTakTel. fIBieHus Ha

KOHTakTax. Bwuabsl koHTakToB. KOHTakTHas pa3HOCTh MOTEHIMAJIOB.
Tepmonnextpoasmxymas cuia. CriiaBsl 1151 TEpMOIIap.
Knaccudukanus MmatepranoB 1o MAarHUTHBIM CBOICTBaM
Knaccugukamuss MatepuaioB 1O MarHUTHBIM cBoWcTBaMm. Ilpupona
Knaccudukamnms dbeppomarnetusma. Jluamarneruku. Ilapamarneruku. @DeppoMarHeTHKHU.
20 MaTepUaoB Io Antudeppomarunerukn. DeppumarHetuku. OCHOBHBIC XapaKTEPUCTUKU
MardUTHBIM CBOMCTBaM |(peppoMarHeTUKOB. [ToTepu B beppoMarHuTHBIX MaTepHuanax.
Krnaccudukanus MarHUTHBIX MaTepHUaoB: MarHUTOMSITKHUE,
MarHuTOTBEP/bIE U MaTEPHAJIbl CIIEUATbHOTO HA3HAYEHUS
MarsnuTHble MaTepuasl ClielIHA3HAYEHUS
21 MarnuTtHble MaTepuaibl (Marepuansl ¢ OpAMOYrodbHOM ImeTiiel rucrepesuca. DeppuThl s
CIIeIHA3HAYEHUS cBepxBbicOkuX 4actoT (CBU-depputrsl). TepMOMarHMTHBIE MaTepUaIbI.
MarHuTOoCTpUKIIMOHHBIE MaTEPUAIIBI.
[anibBaHOMarHuTHble |l ‘@albBAHOMATrHUTHBIE SIBJICHUS B JUAMAarHUTHBIX U MarHUTOYIOPSIOYEHHBIX
SIBJICHUS B cpenax
22 JIMAMarHATHBIX U ['anibBaHOMAarHUTHBIC SIBJICHWS B JUMaMarHeThkax. [ ajabBaHOMAarHUTHBIC

MarHUTOYTIOPSIOYCHHBI X
cpenax

SIBJICHUSI B MarHUTOYIOPSIOYEHHBIX cpenax. MexaHHU3Mbl BO3ZHHKHOBCHUSI.
D ekt Xomra. MarHuTOpE3NCTUBHBIN P DEKT.

5.2. [IpakTruueckue 3aHATUS

HaumenoBanue paznena

IJJ?I U TeMbI IPAKTHIECKHX HaumenoBanue u copepikaHue MPakKTUIECKUX 3aHATUN
3aHSTUI
Cusitue BOJIbTAMIIEPHBIX XapaKTEPUCTUK CTaOUIUTPOHA,
CHsATHE BOJIbTAMIIEPHBIX [[TOJYIPOBOJIHUKOBOTO AUOAA, N-P-N TpaH3UCTOpa MpU TPEX 3HAUCHUSAX TOKA
XapaKTEPUCTUK 0a3bl
8 MOJIYITPOBOJTHUKOBBIX |CHATh  OKCHEPHUMEHTAIBHO M IMOCTPOUTHh TpaUKH  BOJIbTaMIIEPHBIX
HEJIMHENHBIX 3JIEMEHTOB |XapaKTEPUCTUK  CTAOWIMTPOHA, IOJYNPOBOJAHUKOBOTO  AMona, N-p-n
Ha MOCTOSIHHOM TOKE  |TpaH3MCTOpa MpH TPEX 3HAYCHUSIX TOKa 0asbl.
HccenenoBanue CBOMCTB NOJYIIPOBOJHUKOBBIX MAaTEPUAIIOB
CHsTre BosbTaMIepHbIX |MccrenoBaTh XapaKTEPUCTUKU TIOJTYIPOBOJHUKOBBIX MPUOOPOB; OCBOUTH
XapaKTEPUCTUK METOJIMKY OIpEIEICHUs] TNapaMeTpoB TEPMOPE3UCTOPOB, BAPUCTOPOB U
8 MTOJIYIIPOBOTHUKOBBIX | JMOOB.
HEJIMHENHBIX 3JIEMEHTOB
Ha MMOCTOSSHHOM TOKE
HccnenoBanue aneKTpOIpoOBOAHOCTH JUIIEKTPUKOB
Knaccudukanms Vs o
. YYEHUE OCHOBHBIX 3aKOHOMEPHOCTEM TMPOXOXKIAEHUS TOKa 4Yepe3
15 |mudnextpukoB. CBolicTBa
JIUAJIEKTPUK M O3HAKOMIIEHHE C METOJaMHU OIPEIEICHUS] €ro YAEIbHOIro
JIHDTICKTPHKOB 00BEMHOTO U yJI€IBHOTO MOBEPXHOCTHOTO COITPOTUBIICHUI.
UccnenoBanue IHUAJIEKTPUYECKUX TOTEPh U EMKOCTH JTUAJIEKTPUUECKUX
Knaccudukanus MaTepHaoB
15 JUDJICKTPUKOB. CBoiicTBa I/IsyquHe MCXaHU3MOB TIOJIApHU3allMd W OUIJICKTPHUYCCKUX TIOTEPHL B
JTUDJICKTPUKOB AIIEKTPOM3OIIAIIMOHHBIX MaTepuanax, MNpUOOpPOB H3MepeHUss EMKOCTH U
TAHT€HCa yria JUAJIEKTPUUYECKUX MTOTEPD U3AEIHIA.
Uccnenoanue 3neKTpUUECKON TPOYHOCTH AUIIICKTPUKOB
Knaccuguxanys O3HaKOMJIEHHE C OCHOBHBIMH MPEJICTaBICHUSIMH O TPOO0OE U ¢ METOIAUKOM
15 [mmonexTpukoB. CBoiicTBa P p o
AKCIEPUMEHTATBHOTO OnpeeIICHUs ANEKTPUYECKOMN MPOYHOCTH
JUDJICKTPUKOB ra3000pa3HbIX, KUIAKUX U TBEPIBIX JUIIEKTPHUKOB.
CHsiTHe BOJBTAMIIEPHON XapaKTEPUCTHKH BOJb(PPAMOBOM HUTH JIAMIIBI
19 [TpoBoauuky 1-ro pona. |gaxanmmsanus

KouraxTel

CHATb 9KCIICPUMCHTAJIbHO U ITOCTPOUTH rpa(bm( BOHLTaMHCpHOﬁ




XapaKTECPHUCTHUKU JIaMIIbl HaKaJIUBaHUW .

[IpoBoguuku 1-ro pona.

Ornpezenenne 31eKTPUIECKOTO COMPOTUBIECHUS TPOBOIHUKOB aHAJIOTOBBIM U
U(POBBIM MYJIbTUMETPAMU

19 K O3HakOMJIEHUE C METOJaMHU OMpPEACNICHUS JIEKTPUUECKOTO COMPOTUBIICHUS
OHTaKTEI
PE3UCTOPOB K3 MPOBOJHUKOBBIX MAaTEPHAJIOB C MOMOIIbIO aHAJOTOBBIX U
IU(POBBIX MYJIETUMETPOB.
OrnpeziesieHne 3JIEKTPUUECKOTO COMPOTUBICHUS  ITPOBOJHUKOB METOJIOM
19 [TpoBoanuKku 1-ro poga. |[aMIepMeTpa v BOIbTMETpa
KoHTakThI O3HaKkOMJIEHUE C METOJOM OINPEJEICHUSI COMPOTUBICHHUS PE3UCTOPOB M3
MPOBOJHUKOBBIX MaTEPUATIOB METOJIOM aMIIEpMETpa U BOJILTMETPA.
Uccnenoanue u pacy€T MarHUTHOM 1ENU MIPH MTOCTOSSHHOM TOKE
Knaccudpukanus o
CHSTHh DSKCIIEPUMEHTAIBHO BeOEp-aMIIEpPHBIE XAPAKTEPUCTUKH MArHUTHON
20 MaTepHaJIoB 110 R
. menu Oe3 3a3opa, a Takke ¢ 3azopom B 0,1 Mm. Cnenate pacuér
MarHUTHBIM CBOMCTBaM
XapaKTepUCTUKHU Oe3 3a30pa u ¢ 3a30poM. CpaBHHUTH Pe3yJbTaThI.
HccnenoBanne MarHuTHOM LENX HA IEPEMEHHOM TOKE
CHSATh PKCIEPUMEHTAIIBHO U MPOBEPUTH PACUETOM 3aBUCUMOCTb aMILTUTY bl
MarHUTHOTO IIOTOKa OT JCHCTBYIOIIETO 3HAYEHUsS MPHIOKEHHOTO
Knaccudukanms
HanpsDKEHUsT W OT 4acToThl. [IpoHaOmrogaTeh Ha ocuuuiorpade 3a
20 MaTepHaJIoB 110

MarHuTHBIM CBOMICTBaM

HN3MCHCHHEM (1)OpMI>I W BCIIMYUHBI MArHUTHOI'O IIOTOKA U TOKA IMIPHU USMCHCHUU
BO3AYyHIHOI'0  3a30pa. HOHy‘II/ITB Ha OKpaHC OCI_II/IJ'IJ'IOFpa(i)a IICTIIO
TucTepe3uca, HpOHa6JHOI[aTI) 3a UBMCHCHUCM IICTJIN IPHU USMCHCHUM 3a30pa B
MarHuToIIpOBOAC.

5.3. CamocrosTensHas paboTa o

OydJaromuxcs

Ne | HaumenoBaHue paszaena N
CopepxaHue caMOCTOSTENbHON pabOThI
/0 | AMCUMIIMHBI U TEMBI
[Mpeamer auctumanael ([Ipeamer  qucHUmIMHBL  "ONEKTPOTEXHUYECKUE U KOHCTPYKLIMOHHBIE
"DJIEKTPOTEXHUYECKUE U |[MATEPUAIIBI 3JAHUI U COOPYKEHHH"
1 KOHCTpYKIMOHHBIe  |M3ydeHue JIEKIMOHHOTO M JIONMOJHMUTENLHOro Marepuana. Iloaroroska k
MaTrepHraibl 3aHuii 1 [TecTHpoBaHuio. (CamocTosATeNbHOE TNpoxoxkaeHue tecra. Ilogroroeka
coopyxeHHui" 3a4eTy 10 JaHHOU TeMeE.
OO0m1ue cBecHUSI O CTPOCHUU BEIIECTBA
O6mme ceefenusi o |VI3yueHue JIEKIMOHHOTO M JOMOJIHUTENbHOro Marepuana. IloarotoBka k
2 CTPOEHMH BEIECTBA  |TECTHPOBaHMIO. (CaMOCTOATENbHOE MNpOXokaeHue TtecTa. IloaroroBka
3a4eTy Mo JJaHHOU TeMe.
ArperatHoe COCTOSIHHE MaTepuagoB
3 Arperarnoe coctosaue |M3y4eHne IEKIMOHHOTO W JONOJHMTENLHOr0 Marepuana. Iloaroroska k
MaTepHaoB TecTupoBaHui0. (CamocTosTenbHOE MpoxokaeHue Ttecta. [loaroroBka k
3a4yeTy Mo JJaHHOM TeMe.
DneMeHThl KBAHTOBOM U 30HHOM T€OpUU TBEPIOTO Tea
DeMeHThI KBaHTOBOM 1 [MI3yueHHe JEeKIMOHHOTO M JOMOJHUTENbHOro Marepuana. IloaroroBka k
4 30HHOM TEOPUH TecTUpoBaHuio. CamocTosITeTbHOE TNpoXoxkaeHue Ttecta. [loaroroBka k
3a4eTy Mo JaHHOU TeMe.
Knaccugukarust Knaccudukanus nomynpoBogHUKOB. CBONCTBA MOTYIPOBOIHIKOB
5 HOMYnpoBOAHKMKOB.  [H3yueHne JEKNMOHHOTO M JOIOIHUTENBHOro Marepuana. Iloaroroeka k
CaoiicTBa TecTupoBaHuto. (CamocTosTenbHOE MpoxokaeHue Ttecta. [loaroroBka k
HOJIyIIPOBOJHMKOB  |3AYETY 110 JAHHOH TEME.
[Tpumepsl [IpumMepsl MOAYNPOBOJAHUKOBBIX MAaTEpUAIOB U UX XapaKTEPUCTUKHU. P-N-
MOJTYITPOBOJTHUKOBBIX ~ |TICPEXOJT
6 MaTepUaioB U X N3yuyeHnue JEKIMOHHOTO W JAOMOJHHUTENbHOro Mmartepuana. IloaroroBka k

XapaKTEPUCTUKH. P-N-
epexox

TECTUPOBAHUIO. CamocTosTenpHOe IMPOXOKIACHUEC TCECTA. IlogroroBka k

3a4CTy 1o JIaHHOM TeMe.




[Tpumepsl HccnenoBanue CBOWCTB MOMYNPOBOJHUKOBBIX MaTE€pUaIOB Ha  IPUMEpE
MOJIYTIPOBOJJHUKOBBIX  |TEPMOpE3UCTOPa (TEPMUCTOPA)
6 MAaTEepHaIOB U UX [ToaroroBka K KOHTPOJLHOW paboTe. BEIMOIHEHHE KOHTPOJBHON pPadOTHI.
XapakTepucTHKH. P-N- [/JopaboTka u ucnpaBieHUEe KOHTPOJIBLHONW PabOThI IPU HEOOXOIUMOCTH.
1IEPEXO0JL
OKcIuTyaTanusi TOJYHPOBOJHHKOBBIX —MaTepHajoB B Hpubopax mpHu
DKcIutyaTanus yarat YIpOBOL P pHoop P
JKCTPEMAIIBHBIX TEMIIEpaTypax
IIOJIyTIPOBOJHUKOBBIX
N3ydyeHue JIEKIMOHHOTO W JIONOJHUTENbHOro Martepuaina. IloaroroBka k
7 | matepuasioB B npubopax
TecTUpOoBaHU0. CaMOCTOSTENBHOE MPOXOoXxAcHHe Tecra. [loaroroBka k
IIPU DKCTPEMAJIbHBIX .
3a4yeTy N0 JaHHOW TeMeE.
TeMIEpaTypax
Cusartue BOJIbTAMIIEPHBIX XapaKTEPUCTUK CTaOUIIUTPOHA,
CHsATHE BOJIBTAMIIEPHBIX [[TOTYITPOBOIHUKOBOTO M0/, N-P-N TpaH3UCTOpa MPHU TPEX 3HAUCHUSIX TOKA
XapaKTEPUCTHK 6a3b1
8 IIOJIYIIPOBOJHUKOBBIX |M3ydeHHe JEKIMOHHOrO W JIOMOJHUTENIBHOro Marepuana. IloaroroBka k
HEJIMHEHHBIX 3JIEMEHTOB |MpakTU4eckoil pabore. Odopmiienne otueta. [lopaboTka M uCHpaBiIeHUE
Ha IIOCTOSIHHOM TOKE  |0TYeTa M0 MPaKTUYECKOi paboTe mpu HEOOXOAMMOCTH.
HccenenoBanue CBOMCTB MOJIYIPOBOJHUKOBBIX MaTEPUAIIOB
CHsTHE BonbTaMIEpHBIX (M3ydeHne JEKIMOHHOTO W JOMOJHUTENbHOro Matepuana. [loaroroBka x
XapaKTEPUCTUK npaktuyeckoit padore. Odopmienue ordera. JlopaboTka M HCIpaBiICHUE
8 HOJYIIPOBOJHUKOBBIX |0TYETA IO MPAKTHUECKOW padoTe MpU HEOOXOJMMOCTH.
HEJIMHEWHBIX 2JIEMEHTOB
Ha IIOCTOSIHHOM TOK€E
®usuka nosepxHoctu 1 M/III-cTpykrypsl
9 ®usuka noepxsHoctu u (M3ydeHnne JEKIMOHHOIO M JONMOJHUTENBbHOro Marepuana. Ilogroroska x
M/II-cTpyKTYypEbI TecTUpoBaHu0. CaMOCTOATENBHOE MpOXoXKAeHue Tecra. l[loaroroBka k
3a4eTy M0 JaHHOU TeMeE.
Emkocte M/IT crpykryp.|EMxocte MII crpykryp. ®iyKTyanuu [OBEPXHOCTHOIO MOTEHLMAlA B
dnykryanuu MJII- cTpykrypax
10 MTOBEPXHOCTHOTO N3ydeHue JNEKUMOHHOTO M JIONOJHUTEIbHOro marepuana. lloaroroBka k
MOTEHIMaa B TecTUpoBaHU0. CaMOCTOATENBHOE MpOXOoXAeHHe Ttecra. I[loaroroBka k
MJIIT- crpykTypax  [|3Q4eTy IO JaHHOU TEME.
M/II-CTpyKTypBI B IIOJEBBIX TPAH3UCTOPAX
11 M/II-ctpykrypsl B |M3ydeHne JIEKIMOHHOIO M JONOJHHUTENLHOr0 Marepuana. Iloaroroska k
IOJIEBBIX TPAaH3UCTOpaAX TECTUPOBAHUIO. CaMoCTOSITEIIFHOE MMPOXOKACHUE TCCTA. HOI[FOTOBKa K
3a4eTy N0 JaHHOW TEME.
M Mukpo- u HanomuHuTOapusanus MIII-crpykryp
UKpO- U
P N3ydyeHue JIEKIIMOHHOTO U JIONOJHUTENIbHOro Marepuana. IloaroroBka k
12 | HaHOMUHHTIOAPU3ALIHS
TecTUpoBaHU0. CaMOCTOATENBHOE MpOXOoXAeHHe Ttecra. I[loaroroBka k
MAII-cTpykTyp .
3a4eTy Mo JaHHOU TeMe.
Ko Knaccudukanms nusnextpukoB. CBOMCTBA AUIIEKTPUKOB
accuukanus
ccHpuKan . N3ydyeHne JIEKIMOHHOTO W JIONOJHUTENIBbHOro Marepuana. IloaroroBka k
15 |mmdnextpukos. CBoicTBa
TecTupoBaHuio. CamocTosITeNIbHOE MpOXoXAeHue Ttecta. l[loaroroBka K
TUDJIEKTPUKOB .
9K3aMEHY 10 JaHHOU TEME.
HccnenoBanue 31€KTpOIPOBOAHOCTH IUAIEKTPUKOB
Knaccudukanmst
. N3ydyeHue JEKIMOHHOTO W JIOMOJHHUTENbHOro MaTepuaina. IloaroroBka k
15 |mudnextpukoB. CBoiicTBa .
npakTuyeckoit padore. Odopmienue ordera. JlopaboTka M HCIpaBiIeHHE
UDJIEKTPUKOB .
a P OTYeTa M0 MPaKTUYECKOM paboTe nmpu HEOOXOAMMOCTH.
HccnenoBanne AMAIEKTPUYECKUX TNOTEPh U EMKOCTH JIHUAIEKTPUUYECKUX
Knaccudukamms
. MaTEpUaJIOB
15 |mudnextpukoB. CBoiicTBa
W3ydyeHue JIEKIMOHHOTO W JIOMOJHHUTENbHOTr0 MaTepuaina. IloaroroBka k
TUDJIEKTPUKOB

npakTuyeckoit padbote. Odopmiienue otueta. JlopaboTka 1 UCIpaBiIeHUE




oTYeTa MO MPAKTUIECKON paboTe Mpy HEOOXOAMMOCTH.

HccenenoBanue 3J1EKTPUYECKON IIPOYHOCTU JUIEKTPUKOB

Knaccudukanus
(rxan . W3yuenune JIEKLIMOHHOTO M JONOJHUTEIbHOro Marepuana. Iloaroroska k
15 |musnextpukoB. CBoiicTBa N
npaktuyeckoir padore. Odopmienue ordera. JlopaboTka M HCIpaBICHHE
UDJICKTPUKOB .
A p oTYeTa M0 NPaKTU4YEeCKoi padoTe npyu HEOOXOAUMOCTH.
Opranuueckue u Opranuyeckue 1 HEOpraHuueckue IudJeKTpuku. KomMno3utHele Matepuabl
HEOPraHMYECKHE W3yuenne JIEKIMOHHOTO M JOMOJHHUTEIBHOrO Marepuana. lloaroroBka k
16 JIMDIIEKTPUKH. TecTupoBaHuio. CaMmocTosTenbHOE NpPOXOKIeHHe TecTa. I[loaroroBka K
KoMmno3zutHeie 3K3aMEHY MO JIaHHOU TEME.
MaTepHabl
i MeHeHIE [IpuMeHeHnEe AUANEKTPUKOB B KOHJAEHCATOPaX. AKTUBHBIC IUIIEKTPUKH
zmaJI;eKT UKOB B W3yuenne JIEKIMOHHOTO M JOMOJHHUTEIBHOrO Marepuana. lloaroroBka k
17 P tecTupoBaHuto. CamocrosTenbHOE NpOXOkIeHue Ttecta. [loaroroBka K
KOH/IEHCATOpax. .
9K3aMeHy 10 JaHHOW TeMe.
AKTHBHBIE TUIIEKTPUKHU
K1 o Knaccugukanus npoBoaHnkoB. CBoHCTBa IPOBOHUKOB
accupukanus
1 W3yueHune JIEKLIMOHHOTO M JONOJHUTEIbHOro Marepuana. Iloaroroska k
18 | mpoBomguukoB. CBOiicTBa
tecTupoBaHuio. CaMOCTOSTENbHOE NPOXOXKIAeHHWE TecTa. [loaroroBka K
IIPOBOJTHUKOB .
9K3aMeHy 10 JaHHOW TeMe.
[IpoBoanuku 1-ro poga. KontakTsl
19 ITpoBomuuku 1-ro pona. (M3yuyeHne EKUMOHHOINO W IONONHMTENHbHOro Mmarepuana. Iloxroroeka x
KoHTaKTbI tecTupoBaHuio. CaMOCTOSTENbHOE NPOXOXKIAeHHWE TecTa. l[loaroroBka K
9K3aMeHy 10 JaHHOW TeMe.
CHsATHE BOJBTAMIIEPHOM XapaKTEPUCTUKU BOJIb()PAMOBOM HHUTU JIAMIIBI
HaKaJIUBaHUS
[IpoBoanuku 1-ro poxa.
19 K W3yuenue JIEKLIMOHHOTO U JONOJHHUTEIbHOro Matepuana. IloaroroBka x
OHTaKTBI .
npaktuueckoi pabdore. OdopmiieHue otuerta. JlopaboTka M HCIpaBiIeHUE
oTYeTa M0 NPaKTU4ecKoil paboTe mpu HEOOXOIUMOCTH.
Omnpenenenue 3MEKTPUYECKOT0 CONPOTUBIICHHSI TPOBOIHUKOB aHAJIOTOBBIM U
U(GPOBBIM MYJIHTHMETPAMHU
[IpoBoanuku 1-ro poxa.
19 K W3yueHune JIEKLIMOHHOTO M JONOJHHUTEIbHOro Marepuana. IloaroroBka k
OHTaKTBI 9
npaktuueckoi pabote. OdopmiieHune otuerta. JlopaboTka M HCHIpaBiIeHHE
oTYeTa Mo MPaKTU4ecKoil paboTe mpu HEOOXOTUMOCTH.
OmnpeneneHue 3JIEKTPUUYECKOTO CONMPOTUBICHHUS  MPOBOJHUKOB METOA0M
amIiepMeTpa u BOJIbTMETpa
[IpoBoanuku 1-ro poxa.
19 K M3yueHune JIEKLIMOHHOTO M JONOJHHUTEIbHOro Marepuana. Iloaroroska k
OHTaKTBI 9
npaktuueckoi padote. OdopmiieHune otueta. JlopaboTka M HCIpaBiIeHHE
oTYeTa Mo MPaKTU4ecKoil paboTe mpu HEOOXOTUMOCTH.
K Knaccugukanus marepuanoB 0 MarHUTHBIM CBOMCTBaM
accuukanus
20 (rxan W3yuenne JIEKIMOHHOTO M JOMOJHHUTEIBHOrO Marepuana. lloaroroBka k
MaTepHaIoB Il
CpHalIoB 1o TecTupoBaHuto. CamocTroATenbHOe NpoXokAeHue Ttecra. I[loaroroBka K
MarHUTHBIM CBOHCTBaM "
9K3aMeHy 10 JaHHOW TeMe.
HccnenoBanue u pacu€T MarHUTHOM LIENH MTPH MTOCTOSTHHOM TOKE
Knaccudukanus
W3yuenune JIEKIMOHHOTO M JOMOJHHUTEIbHOro Mmarepuana. lloaroroBka k
20 MaTepUasoB Mo o
. npaktuieckord pabdote. Odopmiienne otueta. JlopaboTka M HCHIpaBiIeHHE
MarHUTHBIM CBOMCTBaM .
oTYeTa Mo MPaKTU4YecKoil paboTe mpu HEOOXOAUMOCTH.
HccnenoBanre MarHuTHOM 11eTIM Ha IEPEMEHHOM TOKE
Knaccudukanmst
W3ydueHne JIEKIMOHHOTO M JOMOJHHUTEIBHOTO Marepuana. lloaroroBka k
20 MaTEpUAJIOB 110 .
. npakTuyeckoit padore. Odopmienue ordera. JlopaboTka M HCIpaBiIeHHE
MarHUTHBIM CBOHCTBaM .
OTYeTa 10 MPAaKTUIECKOi paboTe mpru HEOOXOIUMOCTH.
Knaccudukanus HccnenoBanue CBOMCTB MarHUTHBIX MaTe€pUaOB
20 MaTepHaJIoB IO [TonroroBka Kk KOHTPOJIBHOU paboTe. BhINMOIHEHNE KOHTPOIBHOM PadOoTHI.

MarHUTHBIM CBOMCTBaM




JlopaboTka u uctpaBieHIUE KOHTPOIBLHON pabOThI TPH HEOOXOIUMOCTH.

MarsuTtHbIE MaTEPHUAIIBI

MarauTHbIS MaTcepHraJibl CIICHHA3HAYCHU A
I/I3y‘IGHI/I€ JICKOHMOHHOI'0O M JOIIOJHUTCIBHOI'O MaTcpuala. HO,Z[FOTOBKa K

21
CIICIIHA3HAYCHUA TCCTUPOBAHUIO. CaMOCTOSTEIIEHOC MMPOXOKACHUEC TCCTA. IloaroroBka k
OK3aMCHY I10 HaHHOﬁ TEME.
lanpBaHoMarauTHele |l @ IbBaHOMAarHWUTHEIC SIBJICHHUS B JUaMarHuTHBIX U MarHUTOYIIOPAA0OYCHHBIX
SIBJICHHUS B cpeaax
22 JUaMarHuTHBIX U I/I3yquI/Ie JICKOMOHHOI'0O M JOIIOJHHUTCIBHOI'O MaTcpuala. HO,Z[FOTOBKa K

MarHuTOYMOPSIIOYEHHBI X
cpemax

TCCTUPOBAHUIO. CaMOCTOSTEIIEHOC MMPOXOKACHUEC TCCTA. IloaroroBka k
OK3aMCHY I10 HaHHOI;'I TEME.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJIIO)

[IporpamMmmoil AUCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHSATHI, HA KOTOPBIX JAeTCs
OCHOBHOM CHCTEMAaTU3HPOBAHHBIA MaTepuaj, W MNPAKTUYECKUX 3aHATUH, MPEANOJIAralolux 3aKperieHue
M3y4EeHHOTO MaTepuaia u (GopMupoBaHue y 00yJarOIIMXCsl HEOOXOMMBIX 3HAHWH, YMEHHH U HaBBIKOB. Kpome
TOTO, BKHEUIIMM STaloM HW3YYCHHS TUCIUIUIMHBI SIBISIETCS CaMOCTOSITENIbHAs paboTa OOyJarommuxcsi ¢
HCIIOJIb30BAaHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTH.

B 006beM camocToSTENNbHOM paOOThI 10 TUCHIUIUTHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3y4YEHHE TEOPETUUECKUX BOIIPOCOB 10 BCEM TE€MaM JIUCIUIIIIMHBIL;

- MOJIrOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

- IOJTOTOBKA K KOHTPOJILHBIM paboTam;

- IOATOTOBKA K TEKYILIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYIEHTOB;

- MOJITOTOBKA K 3a4YETy U K3aMEHY.

3a510roM yCIeuTHOTr0 OCBOCHUS 3TON JUCIHUILTUHBI SIBISIETCS 0053aTeIhbHOE MOCEIICHNUE JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH, TaK Kak MPONYCK OJHOro (TeM OoJiee, HECKOJbKHX) 3aHATHH MOXKET OCJIOKHHTH
OCBOEHHUE pa3zeiioB Kypca. Ha npakTHUUeCKUX 3aHATUAX MaTepUAll, U3JIOKEHHBIM HA JIEKUUAX, 3aAKPEIIIAETCS B
paMKax BBITTOJTHCHHS IPAKTUUYCCKUX 3aJJaHUM, PEIICHUs TeCTOB, Apyrux (Gopm, npeaycmorpeHubix PITJI.

[Ipuctynasi K U3y4eHUIO NUCHMIUIUHBI, HEOOXOAUMO B MEPBYIO OYEPElb O3HAKOMHTHCS COJIEpKAaHUEM
PII/] nnst ctyaeHToB ouHOM popmMBbl 0OyUEHUSI.

[Ipu moAroToBKEe K MPAKTUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSITEIBLHON pabOTHI MO HM3YyYEHUIO
JUCIUILTAHBI 00y4aromuMcsi HE00X0UMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKIIMOHHOM 3aHATHM MAaT€pHal U JOIMOJHUTH €ro C y4eTOM
PEKOMEHIOBAaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

- TOpU CaMOCTOATEIIbHOM HW3YyYEHHM TEOPETUYECKOW TEMBI CHElIaTh KOHCIEKT, HCIOIb3Ys
pexomenoBanHbie B PI1]] ncrounukuy;

- BBIMIOJIHUTH MTPAKTUYECKHE 3aJJaHKs B pAMKaxX U3y4aeMOM TEMBI;

- OTBETUTh HA TECTOBbIE BOMPOCHI MO Teme, ucnoib3ys Marepuansl DOC, nubo rpynmnoBbie
VHIUBUyAJIbHBIE 33JIaHUS, TOATOTOBIICHHBIEC MPETNOIABATEIEM;

- IOArOTOBUTHCA K IPOMEXKYTOYHOM aTTECTALIUH.

Wtorom m3ydeHust TUCHUTUIUHBI SBISIFOTCA 3a4eT (1 Kypc) u 9k3aMeH (2 Kypc). DK3aMeH MPOBOJIUTCS 110
pacniucanuio ceccu. Dopma npoBeeHUs 3aHATUS — TecTupoBaHue. CTyA€HThI, HE IPOLIEANINE aTTECTALUIO 110
rpaduKy CECCUH, TOKHBI TUKBUAUPOBATH 3a/I0JDKEHHOCTh B YCTAHOBJICHHOM TOPSIIKE.

7. OueHoYHbIe MATEPUAJIbI /JIsl NMPOBEAEeHNUs] TEKYIIero KOHTPOJIsI YCIeBAeMOCTH U TMPOMEKYTOUYHOM
arTecTauvu 00y4armMXCcs N0 JMCUUILINHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIIMH ¢ yKa3aHUEM 1TaIoB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

Kon n HaumeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL . Bun onenounoro
MH/INKAaTOpa KOHTPOJIMPYEMOI
/1 (Momyms) cpencTaa
KOMITETEHIINU
H n
peIMeT AUCHUTUINHBI 3J‘IeKTpOTeXHI/ILIeCj(I/IC Tectnposanme Ha TIK c
1 [u KOHCTpYKLIHMOHHBIE MaTepuaibl 3AaHUN U OIIK-5.1, OIIK-5.2
i nomomnipto Moodle.
COOPYKEHHI
TectupoBanue Ha IIK ¢
2 |OOmue cBeieHUs O CTPOCHUH BeIecTBa OIIK-5.1, OIIK-5.2
nomoripo Moodle.
3 |ArperatHoe COCTOSIHUE MaTEpUaIOB OIIK-5.1, OIIK-5.2 Tecruposarue ma IIK ¢
nomoripo Moodle.
4 |OnemMeHThl KBAaHTOBOW U 30HHOU TEOPUU OIIK-5.1, OIIK-5.2 Tecruposarme Ha TIK ¢
nomonipo Moodle.
5 K.]'Ia(jCI/I(I)I/IKaI_II/I}I MOJTYTIPOBOIHUKOB. OITK-5.1, OTIK-5.2 TectupoBanune nHa IIK c
CBOWCTBa IOJYIIPOBOIHUKOB nomonisio Moodle.
6 |I[Ipumeps! NOTYIPOBOTHUKOBBIX OIIK-5.1, OIIK-5.2 TectupoBanue Ha 1K ¢




MaTepuajoB U UX XapaKTepUCTUKU. P-N-
EPEX0.L

IIOMOIIIBI0 Moodle.
KonTtposbHas paboTa.

DKCIuTyaTanus MOJTYTIPOBOTHUKOBBIX
TectupoBanne nHa IIK ¢
7 |matepuanoB B mpuOOpax MmpH 3KCTPEeMaIbHBIX OIIK-5.1, OIIK-5.2 Homorsio Moodle.
TeMIIepaTypax
CHsiTHE  BOJIBTAMIIEPHBIX  XapPaKTEPUCTHUK
8  |moaympoBOIHHUKOBBIX HEJIMHENHBIX OIIK-5.1, OIIK-5.2 [IpakTuyeckas pabora
AJIEMEHTOB Ha MOCTOSIHHOM TOKE
TectupoBanue Ha IIK ¢
9 |®wusuka nosepxHoctu 1 MTI-cTpyKTYypHI OIIK-5.1, OIIK-5.2 Homomsio Moodle.
Emkxocts MJUII  crpykTyp. @uykryaruu Tectuposanme Ha TTK ¢
10 [moBepxHOCTHOTO IOTEHI[haIa B OIIK-5.1, OIIK-5.2
nomoiso Moodle.
MAII- cTpykTypax
TectupoBanue Ha IIK ¢
11 [MUIII-cTpyKTyphl B IOJIEBBIX TpaH3UCTOPaxX OIIK-5.1, OIIK-5.2 Homorsio Moodle.
12 Mukpo- u  HaHomuHuTroapuzanus MJIII- OITK-5.1, OTTK-5.2 TectupoBanne nHa IIK ¢
CTPYKTYP nomortipio Moodle.
13 |WHas koHTakTHas paboTa OIIK-5.1, OIIK-5.2 Kontponbnas padora.
TectupoBanue. Bonpocsl
14 [3auer OIIK-5.1, OIIK-5.2 K MPOMEKYTOUYHOM
aTTeCTallUu.
Knaccudukanusa amdnexktpukoB. CBoiicTBa Tecruposanue ma IIK c
15 OIIK-5.1, OIIK-5.2 [IOMOIIBIO Moodle.
JTUAJICKTPUKOB
IIpaxTHuyeckue paboThI.
16 Opranuueckue u HEOpraHu4YecKue OITK-5.1, OTTK-5.2 TectupoBanue Ha IIK ¢
JURIIEKTpUKU. KOMIO3UTHBIE MaTepHab nomorpo Moodle.
17 [Tpumenenue JIUAJIEKTPUKOB B OIIK-5.1, OTTK-5.2 TectupoBanue nHa IIK ¢
KOHIEHCATOPaxX. AKTHBHBIE TUDJICKTPHKH nomonisio Moodle.
18 Knaccudukanus mnpoBonuukoB. CBoiicTBa OITK-5.1, OTIK-5.2 TectupoBanne Ha [IK c
IPOBOIHHMKOB nomonisio Moodle.
TectupoBanue Ha IIK ¢
19 |[IpoBoguuku 1-ro poga. KoHTakTHI OIIK-5.1, OIIK-5.2 [IOMOIIBIO Moodle.
IIpaxTHyeckne paboThI.
TectupoBanue Ha IIK ¢
20 KJ'Iaf:CI/I(I)I/IKaLII/I}I MaTepuajoB MO MarHUTHBIM OITK-5.1, OTIK-5.2 MIOMOIIIBIO Moodle.
CBOICTBaM [IpakTuueckue padOTHI.
KoHnTposabHas pabora.
21 |MarsuTHble MaTepualibl ClIeIIHa3HAYEeHU s OIIK-5.1, OIIK-5.2 Tecruposarue wa IIK ¢
nomorisio Moodle.
lanpBaHOMarHuTHBIC SIBJICHUST B Tecruposanme ma TIK ¢
22 |IMaMAarHUTHBIX W MArHUTOYIOPSIOYECHHBIX OIIK-5.1, OIIK-5.2 Homorsio Moodle.
cpenax
23 |MHas koHTakTHas pabora OIIK-5.1, OIIK-5.2 KontponbHas pabdora.
TectupoBanue. Bompocsl
24 [Ox3ameH OIIK-5.1, OIIK-5.2 K MMPOMEXKYTOUHON

aTTeCTaluu.




7.2. TunoBbie KOHTPOJIbHBIE 33/1aHUS T UHBIE MaTEPHUAJIbl TEKYILEro KOHTPOJIS yCIIEBAEMOCTH, HEOOXOIUMbIE
JUTSL OLIEHKY 3HAHWH, yMEHUH U HABBIKOB U (MJIH) ONBITA MPO(ECCHOHATLHOU IEATEIbHOCTH, XapaKTEePU3YIOIIUX
JTallbl @OpMHpOBaHI/Iﬂ KOMHCTGHL{I/Iﬁ B IpOo1€CCC OCBOCHUA NUCIUIIIIMHBI
Jlnst mpoBepku chOpMHUPOBAHHOCTH MHAMKATOpA MocTrkeHus kommerenuui OITK-5.1, OITK-5.2.
KourponbHble  3amaHuss [0  JUCHMIUIMHE — pasMertednbl B Moodle  mo  aapecy:
https://moodle.spbgasu.ru/course/view.php?id=3224

Kontponbraas pabora Nel. MccienoBanue CBOWCTB MOJYIMPOBOJHUKOBBIX MaTEpHANOB HA IPUMEpE
TepMOpe3ucTopa (TEPMHUCTOPA)

CHSTB BOJBTAMIIEPHYIO XapaKTEPUCTHKY TEPMHUCTOPA.

Onpenenuth TEMIEPATYPHYIO 3aBUCUMOCTD COTIPOTHUBIICHUSI TEPMUCTOPA U BBIYUCIUTH €0 MapaMeTphl.

Paccunrats Temneparypusiii koadduuuenta comnporusienus (TKC).

Onpenenuts padboTy nepedpoca dIEeKTPOHA B HE3AMOJIHEHHYIO 30HY.

Paccunrars ko3¢ uiineHT paccesHusl.

Paccunrtars K03 GUIIUEHT SHEPreTUYECKOM YyBCTBUTEILHOCTH.

[MToctpouTts rpaduk 3aBucumoctu |(U) s Tepmucropa.

[Toctpouts rpaduku 3asucumocteid RT(T) u Iny(1/T).

[Tpoananu3upoBaTh MOJYYCHHBIE PE3YJIbTATHl M CICNATH BHIBOIBL.

OTBeTUTh HA KOHTPOJIHHBIE BOMPOCHI.

Kontponbnas padora Ne2. HccnenoBanue CBOMCTB MArHUTHBIX MaTepHajioB

OcBOUTb METOOUKHM HCCIECIOBAHUS MAarHUTHBIX CBOWCTB M JKCIEPUMEHTAJIbHOE OIPEICIICHUE
HEKOTOPBIX MAarHUTHBIX XapaKTEPUCTUK (EPPOMATHUTHBIX MaTEPHAJIOB.

BeiOpate o0Opaser; MmaTepuaia 1 4acTOTy FeHepaTopa B COOTBETCTBUM C BAPUAHTOM.

[TocTpouTh OCHOBHYIO KPUBYIO HAMAarHU4YUBAHHUS.

PaccuuTarh 3HaueHHE MarHUTHOM MHAYKIMH B.

Paccunrarh Hanps>KEHHOCTh MarHUTHOTO ToJist H.

CHATB NeTIIIo rucTepesuca.

[MoctpouTs rpaduku 3aBucumoctei B = f(H); ur = f(H).

ITpoananu3upoBaTh NOJYyYEHHBIE PE3YIbTATHI U CIEIATh BHIBOABI.

OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

7.3. Cucrema OLIEHHBAaHMS PE3YyJIbTATOB OOYYEHHS MO AMCLUUIUIMHE (MOAYIIO) MPU MPOBEAECHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH



O1LleHKa «OTIINYHO)
(3auTeHO)

3HAHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUIUIMHBIL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIPpeeiibl yueOHOM
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUILHOE U3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M IIyOOKO€ YCBOCHHE OCHOBHOM M JIOTIOJIHUTEIBHOM JINTEPaTyphI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCSI B TEOPUSX, KOHIENIUAX U HAIPABICHUAX AUCHUILUINHBI U
JIaBaTh UM KPUTHYECKYIO OIICHKY, UCIIOIb3Ys HAyYHBIE JTIOCTUKECHHUS APYTHX
JUCLUIUINH

HaBBIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamme
KOMIICTCHITHIA;

- BJIaJIe€T HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbBIE IPOOIIEMBI U
HECTaHJApPTHBIC CUTYAIHH;

- IPUMEHSET TEOPETUYECKHE 3HAHUsI [ BbIOOpa METOIUKHU BBIIIOJHEHUS 3a1aHUH;
- TPaMOTHO 00OOCHOBBIBAET XO/I PEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCLUIUIMHBL, YMEHHE €ro

3¢ PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHATUSNX, AaKTUBHO yJacTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPhl, PEKOMEHI0BAaHHOU paboueit
IpOrpaMMOil 10 TUCHUIUIMHE (MOAYIIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATLCS B OCHOBHBIX TEOPUSAX, KOHIICTIIUAX U HAIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JieJlaTh 00OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAY4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YIaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YpPOBEHb KYJIbTYphl HCIIOJIHEHUS 3a/1aHUl;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHUI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIIIOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




OrneHKa 3HAHUA:

«KYHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIeJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4eOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOJCTBOM IIpernojaBaTelis pelaTh CTaHIapTHHIE 331a4U
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMITETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJICTBOPUTEIBHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/EJIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX paboueil mporpaMmoii 1o
JVCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpamme
KOMIIETEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuaronuxcsi, He00OX0AUMBIE Ul OLIEHKH 3HAaHWN, YMEHMH M HaBBIKOB U (WJIM) OmIbITAa NMPOQeCcCHOHANIBHON
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs
Jns mpoBepku chOpMUPOBAHHOCTH MHAUKATOpa qocTrxkeHus kommereniuit OIIK-5.1, OITK-5.2.

Bomnpocsl ¢ pucyHKamMu M yKa3aHHEM YHCJIA BOIPOCOB IO KAXKJIOM T€ME B K3aMEHALIMOHHOM TECTE
pasmeriiensl B Moodle: https://moodle.spbgasu.ru/course/view.php?id=3224

TeopeTtnueckre BONPOCH I MPOBEIECHUS TPOMEXKYTOUYHOM aTTECTallMd 00YyJarOIIUXCSl.

BBenenue B aniekTpomMaTeprualioBEACHHIE

. Pacrionoxxure hyH1aMeHTaIbHBIE B3aUMOJICHCTBHUS IO MEPE BO3PACTAHUS X CHIIBI.
. Uto Takoe noH?

. Uto Takoe atom? (BeIOEpUTE HAaMOOJIEE TOUHOE ONIPECIICHHE)

. 3 wero cocrour sapo atoma?

. Uto onpenenser 4uciio HEUTPOHOB B aTOME AIIEMEHTA?

. Kakue ¢pynnameHTanpHbie YaCTUIIBI YIaCTBYIOT B CHIIBHOM B3aMMOJICHCTBHM?

. Uro Takoe riooH?

. B uem nposiisiercs cnaboe B3aumoaerictere?

. Kakue s1exTpoHbI Ha3bIBAIOTCS BaJICHTHBIMU?
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10. Monekyna — 3T0 4acTula. .. (BbIOEpUTE BEpHbIC BAPUAHTHI OTBETOB)

11. Kakue MoseKkyibl Ha3bIBAIOT HETIOJISIPHBIMU?

12. Kakue MosieKybl Ha3bIBatOT MOJISPHBIMU?

13. Kakumu cBoiicTBaMH 00JIaar0T BELMIECTBA C KOBAJIEHTHBIMU CBA3SIMU?

14. Kakue maTepualibl OTHOCATCS K BEIIECTBAM C aTOMHBIMH CBSI3SIMU?

15. Yto Takoe xuMHUuecKass MHEPTHOCTh MaTepuaiia?

16. Kakue BeniecTBa OTHOCATCS K XUMHUYECKH HHEPTHBIM?

17. B pe3ynbTaTe 4ero o0pa3yrTcs MOJICKYISIPHBIC CBSI3HU?

18. Kakumu cBoiicTBamMH 00J1a/1a10T BEIIECTBA C MOJIEKYIISIPHBIMU CBSI3SIMU?

19. K xakuM THIaMm cBsi3eil OTHOCUTCS BOJIOPOIHAS CBSI3b?

20. Kak Ha3bIBaeTCs epexo/] U3 TBEPIOro COCTOSHUS B ra3000pa3HOe, MUHYS KHUAKOE?

21. Ot 4ero 3aBUCHUT arperaTHOe COCTOSIHUE BellecTBa’?

22. B KakoM arperaTHOM COCTOSIHMH CBOOOJIHBIE 3JICKTPOHBI M MOHBI HAXOAATCS B PABHOBECHU?

23. Kakoe arperaTHO€ COCTOSIHUE XapaKTepu3yeTcs ciaOblM B3aUMOACHCTBHEM OTAENIbHBIX MOJEKYI U
Xa0TUYECKUM X JABM)KEHHUEM?

24. Kakue cBOWCTBa MPUCYIIU Ta3am?

25. Kakue cBoiCTBa IPUCYLIH KUIKOCTIM?

26. Kak Ha3bIBaeTcs ra3000pa3Hoe COCTOSIHUE BEIIECTBA B YCIOBUSX, KOT/Ia BO3MOXKHO CYIIIECTBOBAHUE
YCTOMYMBOM XKUAKOU UK TBEPAOH (ha3bl ITOTO Ke BelecTBa?

27. Korna miioTHOCTB ra3a OQMHAKOBA B JIFOOOU TOUKE?

28. Kak Ha3bIBaeTCsl CBOMCTBO OJJMHAKOBOCTH (PU3MUECKUX CBOMCTB BELIECTBA BO BCEX HANPABICHUSX?

29. Kakoe arperaTHoe COCTOSTHUE XapaKTEePHU3yeTCsl CIOCOOHOCTHIO BEIIECTBA COXPAHITh 00hEM, HO HE
bopmy?

30. BriGepute BepHbIE YTBEPKICHUS, KACAIOIIHECS KUIKUX KPUCTAIIOB.

31. HazoBurte arperaTHble COCTOSHUSA, XapaKTEPU3YIOIIMECS CIOCOOHOCTHIO BEIECTBA COXPAHATH
o0BeMm.

32. Kak BnusieT CHIDKEHHE JaBlICHHs Ha TEMITepaTypy (Ha3oBOro nepexoaa B TBEPJOE COCTOSHUE?

33. Kakwue BemiecTBa Ha3bIBarOTCS aMOP(PHBIMU?

34. Yto XxapaKkTepHO JIs KPUCTAJUTMYECKUX BEIIECTB?

35. Yto pacnionaraercs B y3J1ax KOBaJ€HTHBIX KPUCTAJUIMUECKUX PELIETOK?

36. Urto pacmonaraercs B y3ji1axX METAIIMYECKUX KPUCTAIUTMUECKUX PELIETOK?

37. Yo Takoe cutai?

JusnexTpuku

1. Kak Ha3pIBaeTCsl BHE3alHas TMOTEPs HIIEKTPOM3OJSALMOHHON CIIOCOOHOCTH IHM3JIEKTPUKA TIOA
JeMCTBHEM BHEIIHETO 3JIEKTPUUECKOT0 MOJIsi?

2. Kak Ha3pIBaeTCsi MOIIHOCTb, pacceuBacMasi B JUIIEKTPUKE IIPU BO3JEHCTBUM HAa HETO
AJIEKTPUYECKOTO TI0JISI U BbI3bIBAIOIIAsl HATPEB JTUAJIEKTpUKa?

3. Yro Takoe noaspusalys IUIIEKTPUKA B dJIEKTPUYECKOM IoJie?

4. KakuM napaMeTpoM ompeaesnsieTcs MoIspru3yeMoCTb TUAIEKTPUKOB?

5. Kakoe 3HaueHMe NpPUHMMAET OTHOCUTENbHAS AMIJIEKTPUUECKas INPOHMIIAEMOCTb € IOJISIPHBIX
JTUDJIEKTPUKOB?

6. JIna xakux JUAIEKTPUKOB 3aBUCUMOCTH 3apsiaa Q Ha MOBEPXHOCTH OT MPUIIOKEHHOTO HanpshkeHus U
MIpeJICTaBiIsIeTCs B BUJIE NIETIIN THCcTepe3uca?

7. YKaXuTe SJHEPreTUUECKYIO Auarpammy, IpUHAUIEKAILYIO JUIEKTPUKY.

8. Kakoii 3 mapaMeTpoB ONpeesaeT SMEKTPUIECKYIO TPOUYHOCTh TUICKTPUKOB?

9. VkaxuTe cxemy 3aMeLIEHUS PEealbHOIO JUAJIEKTPHKA.

10. Kaxoil mpoGoii xapakTepeH i TBEPIbIX AMAJIEKTPUKOB C OONBIIMMHU JIUAIEKTPUUECKUMU
norepsmMu?

11. Ykaxurte 3HaYEHHUE YAECTBHOTO 3JIEKTPUUECKOTO COMTPOTUBIICHHS KaU€CTBEHHBIX AUAJIEKTPUKOB.

12. Kakoif Bua mnpobost xapakTepeH A Ta3000pa3HbIX AUAIEKTPUKOB M TOPUCTBIX TBEPIBIX
JTUDJICKTPUKOB?

13. OTHOLIeHNE KaKUX BEIMYUH MPEJICTaBIsAET cO00I OTHOCUTENbHAS AUIIEKTPHUECKas



IIPOHULIAEMOCTH?

14. IonApur3anumu Kakoro BUIa MPOUCXOAAT MPAKTUYECKH MITHOBEHHO?

15. Kakme mnpomecchl B AMAIEKTPUKAX XAPAKTEPU3YeT OTHOCUTENbHAs JAMAJIEKTPUUYECKAs
MPOHHUIIAEMOCTH?

16. UTO IpOUCXOIUT € IEKTPOIPOBOHOCTHIO TUVIEKTPUKA C YBEIMUEHUEM TEMIIEPATYPHI?

17. Kakoil Buj 3JI€KTpOIPOBOJHOCTH €CTh BO BCEX TUAIEKTPUKAX U CUUTAETCS OCHOBHBIM?

18. Beibepure enuHUIBI H3MEPEHHSI YIEIBHOTO 00bEMHOT0 COMTPOTHBIICHHS.

19. Beibepute enHULBI U3MEPEHHSI YIeIbHOTO IOBEPXHOCTHOI'O COIPOTUBIICHHUS.

20. Kak u3mensercsi abCOpOIMOHHBIN TOK B AUAIEKTPUKE B PE3yIbTaTE MOJSPU3ALIH?

21. Kak u3mMeHseTcsi CKBO3HOM TOK B JUAJIEKTPUKE B PE3YJIbTATE MOJISPU3ALINU?

22. Beibepurte 0003HaYCHHE, TPUMEHIEMOE ISl OTIPEICIICHUS TIOKA3aTeNs AUIIEKTPHUECKUX OTEPb.

23. YeMy paBeH yroj IUNIEKTPHUUECKUX HOTEPD IS UJI€AIBHOTO JUAIEKTpUKa?

24. Yemy paBeH TaHI'€HC yTIjla AUAIEKTPUUECKUX NTOTEPD I UACATBHOTO IUAIEKTpUKa?

25. Kakue eAMHULBI U3MEPEHUs] UMEET JIEKTpUYECcKas IPOUYHOCTh AUANEKTpUKOB Enp?

26. Kakue qU3eKTPUKY SBJISIIOTCS HEMOISPHBIMU TEPMOIIJIACTUUHBIMU?

27. Kakue u3 JIMHEHHBIX MOJUMEPOB SBIISIOTCA MOJSIPHBIMU?

28. Kak Ha3pIBaeTCsl KOMIIO3UTHBI MaTepuan B BHUJE CIOUCTOrO IJJACTMKA HAa OCHOBE CMOJIBI C
OyMa’KHBIM HaroJHUTENIEM?

29. KakuM quasieKTpuKaM MpUCyIla JOMEHHasi CTpyKTypa?

30. ITonumepsl — 3T0 ... (BEIOEPUTE BEPHBIC YTBEPIKACHHUS).

31. YUro Takoe nonumepusanus’?

32. Kakue cBOICTBa NPUCYLIH JIMHEHHBIM ITOJIUMEPaM?

33. Kakue cBoiicTBa MPUCYIIH IPOCTPAHCTBEHHBIM MOJIUMEpaM?

34. TepMmornacTU4HbIe MaTepUallbl — 3TO. .. (BBIOEpUTE BEpHOE U HanboJiee TOUHOE OIPEICIICHUE).

35. Uro Takoe TepMOpPEaKTUBHOCTD?

36. KoMno3utsl — 370. .. (BbIOEpUTE BEpHBIE YTBEPIKICHUS)

37. Kakue maTtepuanbl OTHOCSTCS K HEOPraHUYECKUM JIUAJIEKTpUKam?

38. Cutaisl (BIOEpUTE BEPHBIC YTBEPIKICHUS).

39. Crekna (BbIOEpUTE BEPHBIE YTBEPKACHMUS).

40. Kepamuueckue Matepuaisl (BbIOEpUTE BEpHBIE YTBEPKACHUS).

41. Konzaencarop (BplOEpHUTE BEpHBIEC YTBEPKICHNUA).

42. Kakas yacTb KOHCTPYKIIMH KOHJIEHCATOpa U300pakeHa Ha pUCYHKe?

43. Jlns dero co3MalOTCd MHOTOCEKIIMOHHBIE KOHJEHCATOPbl, COCTOSIIIME M3 HECKOJIbKUX
yepenyromuxcs 00KIa10K U U30JI9TOPOB?

44. Kakoe ycTpoicTBO M300pa)keHO Ha pUCYHKE?

45. Pacnonioxnute KOHAEHCATOPBI B MOPSAJIKE POCTA IUIIEKTPUUECKUX TTOTEPB.

46. CerHeToaNNeKTpUKH (BbIOEPUTE BEPHBIEC YTBEPKACHHUS).

47. IIbe30351eKTpUKH (BBIOEPUTE BEpHBIE YTBEPHKACHUA).

48. ITuposnexkTpuku (BbIOEPUTE BEPHBIE YTBEPKACHMUS).

49. 13-3a 4ero BO3HUKAET CKBO3HOU TOK B JUAJIEKTPUKE?

50. 13-3a yero Bo3HUKAET aOCOPOIIMOHHBIN TOK B TUAJIEKTPUKE?

51. Ha puc. mnpencraBieHbl 3aBUCUMOCTH IOBEPXHOCTHOM MPOBOJUMOCTH TUAPOPOOHBIX U
TUAPOQUIBHBIX JUAJIEKTPUKOB OT BIaKHOCTH. Kakasi KpuBasi COOTBETCTBYET IMAPOPMIBHBIM IUAJIEKTPUKaM, a
Kakas — ruipooOHBIM?

52. DneKTponpoOBOAUMOCTh IHUAJIEKTPUKA MOAUMHsETCS 3akoHy Oma u 3akony [lyns npu cnegyrommx
YCIIOBHUSAX ... (BBIOEpUTE BEPHBIE YTBEPIKICHHUS).

[TpoBOHUKHK

1. BeiGepuTe BepHbIE YTBEPHKIAECHUS O MPOBOJHHUKAX.

2. Beibepute BepHOE onpeieseHre MPOBOAHUKOB 1-T0 poaa.

3. BriOepute BepHOE onpe/iesieHre MPOBOIHUKOB 2-T0 pojia

4. CBepXIpOBOJTHUKH — 3TO... (BBIOEPUTE BEPHOE U HauOOJIEE MTOTHOE ONIPEIeTICHNUE).
5. Kakue marepuanbsl OTHOCSATCS K IPOBOIHUKAM 1-To pona?

6. Kakue Marepuaibl OTHOCATCS K CBEPXIIPOBOJHUKAM ?



7. BeibepuTe MpOBOJHUKHU C BBICOKUM yJIETHHBIM DJIEKTPUISCKUM COMTPOTUBIICHHEM.

8. JlJ11 U3rOTOBJIEHUS YETr0 UCIOJIBb3YIOTCS HEMETAUINYECKUE IPOBOAHUKN?

9. Kakue mpeumyiiectBa MEOU MO3BOJISAIOT IIMPOKO MPUMEHSTh €€ B KaueCTBE MPOBOIHUKOBOIO
Marepuaia’?

10. Kakue HemocTaTKu allOMUHUSI OTPAaHUYMBAIOT €r0 NMPUMEHEHHE B KadyeCTBE IPOBOJHHUKOBOTO
Marepuaia?

11. Yem 00ycioBiieHa BBICOKAS AJIEKTPOTPOBOTHOCTH MMPOBOTHUKOB 1-r0 pona?

12. B 4em COCTOUT OJTHO U3 OTJIMYMI CBEPXITPOBOAHUKOB 1-T0 U 2-TO poaa?

13. Beibepute MaTepHaibl C BHICOKOH 3J€KTPONPOBOAHOCTHIO.

14. YnenbHOE 3IEKTPUYECKOE COMPOTUBIICHHE XOPOILIUX MPOBOAHUKOB 1-TO poaa uMMeeT MOpPSI0oK
(3HaueHMeE).

15. KakuM BbIpaK€HUEM MpEACTaBICH TeMIlepaTypHbId KO3 UIIMEHT yIeIbHOIO CONPOTUBICHUS Op
YUCTHIX IPOBOJHUKOB 1-TO poxa?

16. YTo npou3onJeT ¢ yaenbHbIM COITPOTUBIIEHUEM CIUIABA, €CJM BBECTU B YMCTBIM MPOBOAHUK | -ro
pO/ia METaJI C MEHBIIIUM YEIbHBIM COIPOTUBIICHUEM?

17. Yto mnpou3oiaer ¢ SIEKTPONPOBOJHOCTHIO MPU HMCKAKEHUHM KPUCTAJUIMYECKOW pPElIETKH
IIpoBOAHMKA 1-TO pona?

18. Kakoii u3 mapameTpoB, BXOASIIHUX B (HOPMYIYy 3IIEKTPONPOBOIUMOCTH (7y), HU3MEHUTCS MpU
HCKaKEHUU NMPABUIbHON KPUCTAIUIMYECKON PELIETKH YUCTOro MeTasuia’?

19. Ilpu kakux, NOpPUMEPHO, TEeMIepaTypax B MeTaulax MOXKET HaOIIAaThCs SBJICHUE
CBEPXIIPOBOAUMOCTH?

20. Kakoifi u3 NpHBEACHHBIX MPOBOAHUKOB 1-ro poma obOmamaer OOIBIIMM AJICKTPUYCCKUM
COMPOTHUBIICHUEM?

21. Kakoi#i w3 TIpUBEIEHHBIX MPOBOJAHMKOB |-ro poxa oOjagaeTr caMOW  BBICOKOU
3IEKTPOIPOBOAHOCTHIO?

22. DHepreTuyeckas quarpaMMa npoBOoAHUKA 1-ro poja npencraBiieHa Ha PUCYHKE. ..

23. Kakast u3 3aBucumocteit R = f(T) npuHaiiexut cBEpXIpOBOIHHUKY 2-T0 pojia?

24. Kakue (hakTopbl CHOCOOCTBYIOT MOSIBIICHUIO COCTOSIHUSL CBEPXITPOBOJMMOCTH MPOBOIHUKA?

25. KpHoInpoBOJHUKY — 3TO. .. (BbIOEpUTE BEpHBIE BAPUAHTHI OTBETOB).

26. AnoMHHHEBBIE TIPOBO/Ia MOKHO COSANHSTH (HAWAUTE OMMOOYHOE YTBEPKACHUE).

27. BeiOepuTe BepHbIE YTBEPHKACHUS O MPOBOIHUKAX.

28. [louemMy BO3HHMKAET AIEKTPUUECKOE COMTPOTUBIICHUE B PEATIbHBIX MeTaJlax?

29. Kakoit xapakTep UMeeT 3aBUCUMOCTh HAIPsHKEHUS OT TOKA MPU HOPMAJIBHBIX TeMIlepaTypax’?

30. Kakoe 3HaueHHE UMEET YJEIbHOE CONTPOTUBIIEHUE MPOBOJHUKOB BBICOKOH 3JIEKTPOIPOBOIUMOCTH ?

31. JlaryHu — 9TO CIUTaBBI MEJIU C YeM?

32. BpoH3bI — 3TO CIUIAaBBI YETO € YeM?

33. Kakue cBoiicTBa MprHOOpETAET MPOBOJHUK B COCTOSTHUN CBEPXIIPOBOIUMOCTH?

34. Kakue 3HauYe€HHs] MOXKET MPUHUMATH YJEIbHOE COMPOTHUBICHHE MPOBOJHUKOB BBICOKOIO
COTPOTHUBIIEHUSA?

35. Kakue BeniecTBa OTHOCITCS K TPOBOJIHUKAM BBICOKOTO COIMPOTUBICHUS?

36. Kakue maTepuanbl IpUMEHSIOTCS 1Sl paOOThI IPU OYEHb BHICOKUX TEMIEpaTypax?

37. Jlsg yero MOryT UCIOJIb30BaThCS KOHTAKTOJIbI?

38. [ToueMy MOXET HapylIaThCs MPOXOKACHUE PIEKTPUUECKOTO TOKA B MECTE KOHTAKTa TPOBOJHUKOB?

39. K KkakuM TUIaM KOHTAKTOB OTHOCSATCA LIETbHOMETAININYECKHE KOHTAKTHI?

40. BriOepute n300pakeHUsI ¢ 3a)KUMHBIMH KOHTaKTaMH

41. Kakue BUIBI IPUIIOEB OTHOCSTCS K MSITKUM?

42. Kako# Tum KOHTaKTa n300pakeH Ha pUCYHKE (MEXIy KOJJICKTOPOM U IETKOM)?

43. Yemy paBHA TEPMOIJIEKTPUUECKAs CTIOCOOHOCTh TaphI?

44. Kakue criiaBbl MCIIOJIB3YFOTCS JJIsI U3TOTOBJIEHUS Tepmomnap?

ITonynpoBoAHUKH
1. Ha kakoM M3 pHUCYHKOB H300pakeHa SHEpreTHyeckas JuarpamMma IMOJyNpPOBOJHUKA C JOHOPHOMN
IIPUMECHIO?



2. Ha xakoM U3 pUCYHKOB M300paskeHa PHEpreTHUecKas JuarpaMmMa roJIylpoBOJHHUKA C aKIENTOPHOM
MPUMECHIO?

3. Kakoii Bug umeet popmyia yenbHOM 3IeKTPOIPOBOIHOCTH AJIsi COOCTBEHHOTO TOJTYIPOBOJHHKA O3
npumecein?

4. llo xakoMy 3aKkOHY HW3MEHSIETCA 3JEKTPOIPOBOJHOCTh IOJYIPOBOJHUKOB C YBEIMYEHHUEM
TeMnepaTypbli?

5. Ilpu cOnpuUKOCHOBEHUH JBYX IOJYINPOBOJHUKOB Pa3HOIO THIA MPOBOJUMOCTH (N U P) Ha rpaHULE
obpazyercs N-p nepexo. Kak B MecTe KoHTakTa (N-P) pacnpenesaeHsl 3apsaabl?

6. TemmeparypHblii KOX(pQHUIMEHT COMPOTHBICHUS NOIyNpoBogHHKOB — TKR mpencraBieH
BBIPQ)KEHUEM. ..

7. Kax BeneT cebst COPOTUBIICHUE MOYIIPOBOIHUKA — TEPMOPEZUCTOPA C YBEIMUCHNUEM TEMIIepaTyphl?

8. Bribepute u3 cnycka moayrnpoBOJIHUKOBbIE IPUOOPHI U YCTPOICTBA.

9. CoOCTBEHHBIN MOTYIPOBOAHHK — ITO ... (BBIOEpUTE BEPHBIC BAPUAHTHI).

10. ITorynpoBOIHUK C IOHOPHOW TPUMECKHIO ... (BBIOEPHUTE BEPHBIC BAPUAHTHI).

11. IToaynpoBOAHMK C aKLIENTOPHON IPUMECHIO ... (BBIOEpUTE BEPHBIE BAPHAHTBHI).

12. Beibepute yTBEpKACHUS, BEPHBIC TSI TIOTYIPOBOIHUKOB.

13. Kakue a51eMeHThI U MaTepuaibl U3 NEPEUUCIIEHHBIX OTHOCSTCS K MOJIYIPOBOJHUKAM?

14. B kakoM ciryyae B [TOJIyIIPOBOIHUKE BO3HUKAET IPUMECHAsI IPOBOIUMOCTh P-THIA?

15. B xakoMm citydae B OJIyIPOBOJIHUKE BO3HUKAET IIPUMECHAs! IPOBOJUMOCTD N-THIA?

16. Ykaxure cityyaii, B KOTOPOM P-N Iepexo/1 OTKPBIT:

17. p-n nepexon (BbIOEpUTE BEPHBIE YTBEPKIACHUS).

18. [IpumMecHast 371eKTpONPOBOAHOCTD HOIYIPOBOIHUKOB - 3TO ...

19. JloHOpHBIE IPUMECH - ITO ...

20. AK1enTOpHbBIC IPUMECH - ITO ...

21. KakuMM HOCHUTEISIMU 3JIEKTPUUECKOI0 3apsaa CO3JaeTCsl TOK B MOJYIIPOBOIHUKAX?

22. KakuM TUNIOM MPOBOAMMOCTH 00J1a/1al0T YHCThIE MOTYIPOBOAHUKHU?

23. Ykaxure, B KaKOM Cilydae p-N nepexo]] BKIOYEH B IPSIMOM HallpaBJIeHUN?

24. DneMeHT Kakoil TpyIbl clIelyeT BBECTU B IOJIYNIPOBOAHHUK, OTHOcsmuicS K |V rpynme, 4To6b!
[IOJIYYUTh B HEM MPOBOJAUMOCTH N-THHA?

25. DneMeHT Kakoil TpyIIbl clIelyeT BBECTH B MOJIYNIPOBOAHUK, OTHOcsmuics kK |V rpynme, 4To0b!
MIOJIYYUTh B HEM MPOBOJUMOCTH P-THHA?

26. Jlob6aBnenue snemMeHTa V Tpymibl OpUBENO K BOZHUKHOBEHHIO MPOBOAMMOCTH N-Tuna. K kakoi
rpymme OTHOCUTCS TOJTYIPOBOJHUK?

27. IloBbllieHHE TEMIIEPATYPHI P-N IEPEX01a, YePE3 KOTOPBIA MPOXOJUT TOK, IPUBOJMT K. ..

28. K oprannyeckyuM MmoynpoBOJHUKAM OTHOCSTCS. . .

29. K HEOpraHM4YECKUM NOJTYITPOBOJHUKAM OTHOCSTCS. ..

30. Korzaa B nosiynpoBOIHUKE BO3HUKAET COOCTBEHHAsI (POTONPOBOIUMOCTH?

31. Kak Ha3pIBarOT P-N mnepexon, y KOTOPOro CONPOTUBIEHUE B OJHOM HAalpPaBJIECHUU HAa HECKOJIBKO
MOPSAJIKOB OTINYAETCS OT CONPOTUBIIEHUS B APYTrOM HaIrlpaBieHUN?

32. K snekTpuueckuM BHIaM Mpobost P-N mepexoja OTHOCSTCS. . .

33. Kakoe ocHOBHOE CBOMCTBO P-N mepexoja, UCI0Ib3yeMOE B MOJIYIPOBOAHUKOBBIX TPUOOpax?

34. KakoBbl COOTHOIIEHNSI KOHLIEHTPALUI OCHOBHBIX U HEOCHOBHBIX HOCHUTENEH 3aps10B B IPUMECHOM
MTOJIyIIPOBOJTHUKE?

35. BoapT-amnepHyro xapakrepuctuky (BAX) p-n-mepexoma mpu OTpULIATEIbHBIX HANPSKEHUIX
nopsiaka 0,1...0,2 B M0kHO onucaTh BBIPAXKEHHUEM. . .

36. BonbpT-amnepnyro xapaktepuctuky (BAX) p-n-mepexoja Mpu MOJOKUTENbHBIX HAMPSKEHUSAX,
npesbimaronmx 0,1 B, MOKHO onucaTh BBIpAKEHUEM. . .

37. B xakoM KBaJIpaHTEe HAaXOJHUTCS MpsMas BETBb Tpaduka BoJbT-aMIepHON xapakrepuctuku (BAX)
p-n-nepexona?

MarsuTHblE MaTepHabl

1. BeibepuTte ycnoBus HeoOXoIuMble, YTOObI MaTeprai obanan eppoMarHUTHEIMA CBOHCTBaMH.
2. K ciiaboMarHuTHBIM MaTepuanaM (BeIecTBaM) OTHOCSATCH. ..

3. 13 nepeuncieHHbIX MaTepraioB (BemecTB) K peppOMarHUTHBIM OTHOCSTCA. . .



4. V3 nepevrclIeHHbIX MaTepUaIoB K MapaMarHeTUKaM OTHOCSITCS. . .

5. [Tapamertp, onpeAensroNIfi CIOCOOHOCTh MAaTEPUAIOB HAMAarHUYMBATHCS 0003HAYAETCS KaK. ..
6. BeibepuTe MarHUTOMSATKHE MaTepUaIbI

7. EnuHunen nu3MepeHusi KOOPIUTUBHON CUJIBI SIBISIETCS. . .

8. Ykaxxute Matepuaibl, UCIOJIb3yEeMbI€ JIJIsl CO3JaHUsI TOCTOSIHHBIX MAarHUTOB

9. MaruuTomsrkie MaTepHualsl - 3TO MaTepuabl, 00JIaJatonIe CIeaYOUMMI CBOWCTBAMHU:

10. Kakyro cTpykTypy UMeIOT (heppOMarHuTHBIC MaTEPHAIIBI?

11. BennunHa OTHOCHUTEILHON MarHUTHOW MTPOHHUIIAEMOCTH (PEpPOMArHETHKOB. ..

12. BennunHa OTHOCUTENBHOW MarHUTHOM MPOHUIIAEMOCTH [1apaMarHETHKOB. . .

13. BennurHa OTHOCUTEILHOM MAarHUTHON TPOHUIIAEMOCTH IMAMarHETHUKOB. . .

14. HanpaBneHne MarHUTHBIX JAHUIIOTBHBIX MOMEHTOB ()epPOMATrHUTHBIX MATEPHAIIOB MIPEIICTABICHO Ha

PHUCYHKE. ..

15. 3aBHCHMOCTP MAarHUTHOH NPOHUIIAEMOCTH | (EPPOMATHUTHBIX MATEPUAIOB OT MPHIIOKEHHON

HAIps>KCHHOCTH MAarHuTHOI'O I10JIsI UMECT BU/. ..

16. Kakast Touka et rucTepe3rnca XapakTepu3yeT KOIPIUUTUBHYIO CHITY?
17. Kakas Touka IeTJIi THCTePEe3nca XapaKTepU3yeT OCTATOYHYIO HHAYKIIHIO?
18. Kakas ¢opmyna ompenenseT OTHOCHUTENbHYIO MAarHUTHYIO TPOHULAEMOCTb (eppOMArHUTHOTO

Marepuaa?

TOKHU?

19. ConocraBbTe NETIU TUCTEPE3UCA C MAaTEpUaiaMH, KOTOPbIM OHU IPUHAJIEKAT
20. Ucnonp30oBanue Kakux (heppOMarHUTHBIX MAaTEpUAIOB MO3BOJISIET N30€XkKaTh MMOTEPh HA BUXPEBBIC

21. Temneparypa Kropu — 310 Temneparypa, pu JTOCTUKEHUHU U MIPEBBIIICHUH KOTOPOHA. ..
22. Kakue BeniectBa 0CiIadIAIOT MATHUTHOE 1TOJIE?
23. Marepuaiibl, IMEIOIIHE TIOCTOSIHHBIC MarHUTHBIC JIUIOJIBHBIE MOMEHTBI, JIOMCHHYIO CTPYKTYpY. B

Ka)XJIOM JIOMEHE OHU TapaJUIeIbHbl IPYT APYry U OJMHAKOBO HAIPABIIEHBI, TO3TOMY B3aUMOJICHCTBUE MEXIY
HUMU O4YeHb cribHOE. OTHOCUTEIbHASI MATHUTHAS IPOHUIIAEMOCTh (PeppOMarHeTUKoB Benuka (| >> 1).

24. K nuamMarHeTMKaM OTHOCSTCA. . .

25. K anTudeppomarueTukamM OTHOCSTCA. . .

26. Kak mpuMepHO OLEHUTH NIOTEPU HA TUCTEPE3UC I10 METIIE TUCTEPE3HCA. . .

27. Kakue BeliecTBa BhITAIKMBAIOTCS MarHUTHBIM I10JIEM?

28. K ciiaboMarHuTHBIM MaTepurasiaM (BELIECTBaM) OTHOCATCA. . .

29. MarHuTHast aHU30TpOIus (BbIOEpPUTE BEpHBIE YTBEPKACHUA). ..

30. MarnutHoe nojie B eppoMarHeTUKe CO3/1aeTcsl Kak CyMMa JBYX COCTaBIISIOLIUX. ..

31. MarHuTHbIE CBOIICTBa MaTepHaIoB OOYCIOBIIEHBL. ..

32. HampaBneHne MarHUTHBIX JUMOJBHBIX MOMEHTOB aHTH(EPPOMArHUTHBIX MaTEepPHajOB

MNpeaACTaBJICHO HAa PUCYHKE. ..

33. IlonHble NOTEPU B MArHUTHOM MaTepualie CKJIaJbIBalOTCA U3. ..
34. Tlocne nOCTMXKEHUS MaTepHaloOM MAarHUTHOT'O HACBHIEHUS MPOUCXOAMT... (BBIOEPUTE BEpHBIE

YTBEPKIACHUS).

35. TloTepu Ha BUXpEBbIE TOKU HU3KH B MATHUTHBIX MaTepHaax...
36. IloTepu Ha TUCTEPE3UC ONPEILISIOTCA. ..
37. Temnieparypa Kropu — 310 Temmnepatypa, IpHu JOCTHKEHUU U MPEBBIILIEHUU KOTOPOH...

MAII-cTpykTypsl (METaI-TUAAEKTPUK-TIOTYITPOBOTHHK )

1. YeMy paBHO UMCIIO COCTOSTHUI 3JIEKTPOHOB B Pa3pEIICHHBIX 30HaX?

2. Kako#i Tum cBs3U MOXKET 00bEIMHITH AaTOMBI TBEPJIOTO TeJIa B KPUCTAUIMUECKYIO PEIIETKY?
3. B kakux ciydasix TBEpIO€ TEJIO0 OJHO3HAYHO MOKHO OTHECTH K MeTajuiaM?

4. ComocTaBbTe 0003HaUEHUS SHEPT U 3aMPEIICHHBIX 30H B 3B ¢ Ha3BaHUSAMU 3THX 30H.
5. BriGepuTte BepHbIE YTBEPKACHUS Ul TEpMUHA «3Heprust depmm».

6. BeiOepute BepHbIe YTBEPKIACHUS JUIsl TOHATUS «(DEPMUOHY.

7. BeiOepuTe BepHbIE YTBEPKACHUS JUISI TOHITUS «CITHHY.

8. Korna ¢pynkuust ®epmu—/lupaka umeer B HEPEPHIBHOM?

9. Korna ¢pynkuus @epmu—/lupaka umeeT BUI pa3pbIBHOM?

10. Korga ¢pynkuus @epmu—/lupaka paBHa equHuIEe?



11. Korna ¢pynkuus @epmu—/lupaka paBHa Hyt0?

12. Korna pynkmus @epmu—/{upaka paBaa 1/2?

13. B kakoM ciyyae ymMeHbIaercs pasmbitTie pynkuun @epmu—lupaka?

14. Kakoif moiynpoBOAHUK HA3bIBAETCS HEBBIPOKICHHBIM?

15. Yemy pasen 1 A (anrcrpem)?

16. YTo nponcXoauT ¢ JIEKTPUYECKUM T10JIEM B MeTajuiax?

17. YTo nIpOUCXOIUT C ANEKTPUUECKUM TOJIEM B IUAJIEKTPUKaX?

18. UTo MpOoUCXOIUT C ANEKTPUUECKUM IOJIEM B TOJIYITPOBOJHUKAX ?

19. Yto Takoe 3pdext momns?

20. Beibepute yTBepKICHHS, BEPHBIC IS 001aCTH MPOCTpaHCTBEeHHOTO 3apsiaa (OI13).

21. Beibepute yTBEpKIACHHUS, BEPHBIC IS M3TH0a YHEPTeTUIECKUX 30H.

22. YTo Takoe MOBEpXHOCTHBIN MOTECHIINAT?

23. Kakue cocTOsIHMSI TIOBEPXHOCTH IOJYIIPOBOJHUKA pa3IMyaroT B 3aBUCUMOCTH OT HAlpaBJICHUS U
BEJIMYMHBI BHEIIHETO 3JIEKTPUYECKOTO MOJIs, THIA MMOJIYyIPOBOIHUKA?

24. Kakoe cOCTOSIHME [TOBEPXHOCTH IOJIYIIPOBOIHUKA HA3bIBAIOT 00OTallICHUEM?

25. Kakoe cocTosiHME TOBEPXHOCTH MOTYIPOBOJHUKA HA3BIBAIOT O0eAHEHUEM ?

26. Kakoe cocTosiHue MOBEpXHOCTHU MOJIYITPOBOIHHKA HA3BIBAIOT CJIa00i HHBEPCHUEH?

27. Kakoe coCTOsIHHE MTOBEPXHOCTH MOTYNPOBOJHUKA HA3BIBAIOT CHIIBHON MHBEpCUEH?

28. Kakum OyneT moBepXHOCTHBINM OTEHIMAN MTOJYITPOBOJAHUKA P-TUMA MTpHU o0oTaIeHnun?

29. Kakum OyneT moBepXHOCTHBIN MOTEHIIUAI MTOIYIIPOBOIHUKA N-THUIIA ITPH 00 THEHUU?

30. Kakum OyzeT moBepXHOCTHBIN MOTEHIIUAN MOIYIPOBOIHUKA P-THIIA IPU ClIab0i HHBEpCcHU?

31. KakuMm OyzaeT moBepXHOCTHBIN MOTEHIMAI OTYIIPOBOJHUKA N-TUIIA IPU CUIILHOW HHBEpCcUU?

32. Ilpy kakoM 3HAUYEHUU NOBEPXHOCTHOrO IMOTEHIMAJIa MPOUCXOIUT IEpPEXoia OT OOOoramieHus K
o0eHEeHHIO (BBIOEPUTE BEPHBIE YTBEPKIACHMS)?

33. IIpu KakoM 3HaYCHHUH MMOBEPXHOCTHOTO IMOTEHIIMANIA TPOUCXOTUT IEPEXO0]] OT 0OCTHEHUS K CIabon
MHBEpCHH (BBIOEPUTE BEpHBIE YTBEPKACHMUS)?

34. Ilpu xaKoM 3HaUE€HUH MMOBEPXHOCTHOI'O MOTEHIMAJIa IPOUCXOAUT NEPEX0]] OT caaboi MHBEPCUU K
CHJIbHOM (BBIOEpUTE BEpHBIC YTBEPKICHHUS)?

35. Kakas ob6macte B obnactu mpoctpancTBeHHOro 3apsina (OII3) cooTBETCTBYeT MHBEPCHOHHOMY
KaHairy?

36. Kakas obnacte B 0obsactu npoctpanctBerHoro 3apsiia (OI13) coorBercTByeT obnactu od6enHeHUs?

37. BeiOepute BepHbIE€ YTBEPKACHHUS, KaCAIOIUECS MTOHATHS «[TOBEPXHOCTHBIE COCTOSIHUSY.

38. BriGepute BepHbIE YTBEPK/I€HUS, OTHOCSIINECS K TIOBEPXHOCTHBIM COCTOSIHUSIM JOHOPHOT'O THIA.

39. Bribepute BepHBbIE YTBEP)KIACHHS, OTHOCAIINECS K IMOBEPXHOCTHBIM COCTOSHUSAM aKIENTOPHOTO

THUIIA.

40. IToueMy MOBEpXHOCTHBIE COCTOSIHUS MOYKHO CUUTATh aM(OTEPHBIMU?

41. Yem o0ycnoBIIeHbI TOBEPXHOCTHBIE COCTOSIHUS THIa Tamma?

42. Yem 00ycnoBIeHBI TOBEPXHOCTHBIE cocTosiHUS Tuna [llokmu?

43. Kakoii anemeHT B ycrpoiictBe MAII-cTpyKTyphl (METaI-AUAIEKTPUK-TIOJIYIIPOBOIHUK) 0003HaYEeH
udpoit 1?

44. Kakoii anemeHT B yctpoiictBe MAII-cTpyKTypsl (METAMI-AUAIEKTPUK-TIOJIYIIPOBOIHUK) 0003HAaYEH
udpoit 2?

45. Kakoii anemeHT B ycrpoiictBe MAII-cTpyKTyphl (METaMI-AUAIEKTPUK-TIOIYIIPOBOIHUK) 0003HAaYEeH
udpoit 3?

46. Kakoit anemenT B yctpoiictBe MIII-cTpyKTyphI (MeTaMI-TUAIEKTPUK-TIOTYITPOBOIHIK) 0003HAUEH
udpoi 47

47. Kakue ycrnoBusi JOJKHBI BRITONHATECS B M/III-cTpykType (MeTami-1u3neKTprK- MOIyIPOBOIHHK)
IIPU MIOCTPOEHUH 30HHOM JuarpaMMsbl B OTCYTCTBUE MPUIIOKEHHOTO HAIPSKEHUS?
48. Uneansuas MAII-cTtpykTypa (MeTaII-TMIEKTPUK-TIONYIIPOBOAHHUK), 3TO CTPYKTYpa Y KOTOPOH. ..

7.4.2. [IpakTrueckue 3aqaHus ISl IPOBEICHUS MPOMEKYTOUYHON aTTECTAIIMN 00YJIarOIITUXCS
Jlnist mpoBepky cOPMHUPOBAHHOCTH MHIUKATOpa AocTHxKeHust komnerenuiit OITK-5.1, OITK-5.2.
[TpakTryeckue 3agaHus 1O AUCIUILUTHHE pa3merieHsl B Moodle mo agpecy:



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

[Ipaktnueckass pabora Nel. CHATHE BOJBTAMIIEPHBIX XapaKTEPUCTHUK  TOJYIPOBOTHUKOBBIX
HEJIMHEHHBIX 3JIEMECHTOB Ha MOCTOSIHHOM TOKE

CHATHb SKCIEPUMEHTAIBHO M TOCTPOUTH TpadUKU BOJIBTAMIIEPHBIX XaPaKTEPUCTUK CTaOMIUTPOHA,
MOJIYIIPOBOTHUKOBOTO IMOAA, N-P-N TpaH3UCTOPA MPHU TPEX 3HAUCHUSIX TOKA OA3BI.

[Tpaktrueckas padora No2. MccienoBanue CBOWCTB MOTYIPOBOTHHUKOBBIX MaTEPHAIIOB
HccnenoBath XapaKTEPUCTHKH TOITYIMPOBOJHUKOBBIX IMPUOOPOB; OCBOUTH METOAHMKY OIPEACICHUS
MapaMeTpoB TEPMOPEZUCTOPOB, BAPUCTOPOB U TUOJIOB.

[TpakTdeckas paborta Ne3. MccnenoBanue 3IEKTPOIPOBOIHOCTH UAICKTPUKOB
W3ydyeHre OCHOBHBIX 3aKOHOMEPHOCTEM MPOXOXKIEHHUS TOKa uYepe3 JUAJIEKTPUK M O3HAKOMIICHHE C
METOAAMU OIPEJICIIEHUS €T0 yASIbHOT0 0OBEMHOTO U YIEIBHOTO MOBEPXHOCTHOTO COMPOTHBIICHHIH.

[Tpaktnueckast pabora Ned. MccnenoBaHue AUAICKTPUUECKUX TOTEPh M EMKOCTU TUAIEKTPUUYECKHX
MaTepUajoB

N3yueHne MexXaHU3MOB TNOJSpU3ALMU U JUAIEKTPUYECKUX MOTEPh B BJIEKTPOU3OISLUOHHBIX
MaTepuanax, IpuOopoB U3MEPEHUs EMKOCTH M TaHI'€HCA yrila JUIEKTPUUYECKUX MTOTEPh U3IETHH.

[TpakTiueckas pabota Ne5. MccnenoBanue 3MeKTPHUUECKON MPOYHOCTH TUAIIEKTPUKOB
O3HakoOMJIEHUE C OCHOBHBIMH TIPEJICTABICHUSIMH O MPOOOE U C METOJUKOW SKCHEPUMEHTAIHHOTO
oTpeAeNeHUs NIEKTPUIECKON TPOYHOCTH ra3000pa3HbIX, KUIAKUX U TBEPABIX JTUIIEKTPHUKOB.

[Ipaktuyeckas pabora Ne6. CHATHE BOJBTAMIIEPHON XapaKTEPUCTUKH BOJIb(PPAMOBON HHUTH JAMIIBI
HaKaJIUBaHUsA

CHAThP OKCHEPUMEHTAIbHO M TOCTPOUTH TIpadUK BOJBTAMIIEPHOM XapaKTEPHCTUKU  JIAMIIBI
HaKaJIMBaHUS.

[Tpaktuyeckas padora Ne7. OmnpeneneHue 31eKTPUUECKOro CONpPOTUBICHUS IPOBOIHUKOB aHATIOTOBBIM
1 UGPOBHIM MYJIbTUMETPAMU

O3HakoMJIEHHME ¢ METOAAaMM ONPEIEJICHUs DIJIEKTPUYECKOTO0 CONPOTHBIICHUS PE3UCTOPOB U3
MIPOBOJTHUKOBBIX MaTEPHAJIOB C IOMOIIBIO aHAJIOTOBBIX U IU(POBBIX MYJIBTUMETPOB.

[TpakTuyeckas pabora Ne8. OmpezneneHue 3JIEKTPUUYECKOTO CONPOTHUBIEHHS MPOBOJHUKOB METOIOM
aMIIepMETPa U BOJIBTMETpA

O3HaKOMJIEHHE C METOIOM OINPEIEIIEHUS CONPOTUBIIEHUSI PE3UCTOPOB U3 IIPOBOAHUKOBBIX MaTepUaJIOB
METOJ0M aMIIEpMETpa U BOJIBTMETPA.

[Tpaktuyeckas pabora Ne9. MccnenoBanue U pacuéT MarHUTHOM LEMH MTPU MOCTOSIHHOM TOKe
CHSATh DKCIIEPUMEHTAIbHO BeOEp-aMIepHble XapaKTEPUCTUKU MAarHUTHOM Lienu 0e3 3a30pa, a TakkKe ¢
3a3opoM B 0,1 mm. CrenaTh pacuéT xapakTepUcTHKH 0e3 3a30pa U ¢ 3a30poM. CpaBHUTH PE3yJIbTaThl.

[TpaxTrueckast padota Nel0. MccnenoBanrie MarHUTHOM 1M Ha IEPEMEHHOM TOKE

CHATH 3KCIEPUMEHTAIIBHO U NPOBEPUTH PacUETOM 3aBUCHMOCTh aMIUIUTYbl MarHUTHOTO MOTOKA OT
JEHCTBYIOLIEr0 3HAUYECHUS MPUIIOKEHHOTO HANpsbKEeHUs W oT vacToThl. [IpoHabmionate Ha ocumuiorpade 3a
M3MEHEeHHEM (POPMBI U BEIMYMHBI MATHUTHOTO MOTOKA U TOKA MPU U3MEHEHUH BO3YIIHOTO 3a30pa. [lomyuurts
cvm mwmimmmr o ~mvvemrr e meamn A A o am A me i mam v~ rmam mve A e rr e i e s e = - e ——am v —wae o —— m—————— o~ —
7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThI (poeKTa) (IIpH HATUYNHN)

KypcoBbie paboTh! (IpOEKThI) yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

7.5. Metoaudeckue MaTepuabl, OMpeAesoNnie MPoIeIypbl OIICHUBAHUS 3HAHWUH, YMEHH, HABBIKOB U (HJIN)
OTIbITa MPO(PECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHLINN

[Ipouenypa mnpoBeneHHs MNPOMEKYTOYHOM AaTTECTAlMM M TEKYIIEro KOHTPOJS YCIIEBAEMOCTH
periiaMeHTUPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, OTIPEEISIOIIUM



MOPSIIOK OpPraHM3ald U IPOBEACHUS TEKYLIETO KOHTPOJs YCIEBAEMOCTH U IPOMEXKYTOUYHOU

aTTeCTaIluU O0YJarOIIINXCS.
[Iponienypa oneHuBaHus (HOPMUPOBAHHMS KOMIETEHUIUH MPH TNPOBEACHUM TEKYLIEr0 KOHTPOJIS

npuBeAeHa B 1. 7.3.

TunoBbie KOHTPOJIbHBIC 3aJaHUS WM UHBIE MAaTEPUANIbl TEKYIIETO KOHTPOJIS IPUBEEHBI B 1. 7.2.
[TpomexyTouHas aTTecTalus MO JUCHUIUIMHE MpoBoauTcs B gopme 3audera (1 xypc) u sk3amena (2

Kypc).

9K3aM€HaHHOHHBIfI TECT BKIIHOYACT TCOPECTUUCCKUE BOIIPOCHI,

(bopMHUPYEMBIX KOMITETECHIIUH.
DK3aMeH IpOoBOIUTCS B (hopMe TECTUPOBAHUA, HA KOTOPOE OTBOAUTCI 90 MUHVT.

COOTBETCTBYIOIUE COACPIKAHUIO

7.6. Kpurepuu onieHuBaHus chOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

Kpurepnn
OLICHUBAHHUS

YpoBeHb OCBOCHHUS M OIICHKA

OneHka OneHka
«HEYIOBIETBOPUTEI | «ymoBieTBoputenbH | OLEHKA «XOpPOIIO» OueHkKa «OTJIIMYHO»
BHO» o»
«HE 3a4TCHOY» «3a4TCHOY
YpoBeHb 0cBOEHUS | YpPOBEHb OCBOCHUS | YPOBEHb OCBOEHUS YpoBeHb OCBOCHUS
KOMIIETEHILIUH KOMIIETEHLINI KOMITETEHIIUH KOMIIETEHIINHT
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI».
Kommereniun ue Kommerenmn Kommerenun Kommerenmn
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. copMHupOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus CdopmupoBansl | 3HaHus OOIIMPHBIE, | apTyMEHTUPOBAHHBIE,
OTCYTCTBYIOT, 0a30BbIC CTPYKTYPHI | CACTEMHBIC. Y MEHHUSI | BCECTOPOHHHUE. Y MEHUS
YMEHUS U HABBIKU HE | 3HAHUU. Y MEHUS HOCSIT YCHEIIHO MPUMEHSIOTCS
chopMupOBaHbI (dbparMeHTapHbI 1 PENPOTYKTUBHBIN K PEIICHUIO KaK
HOCSIT XapakTep, TUIIOBBIX, TAK U
PenpOIyKTUBHBIN MIPUMEHSIOTCS K HECTaHJIAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JleMoHcTpUpyeTcs 3alaHUN. JeMmoHcTpupyercs
HU3KUW YPOBEHb JeMoHcTpHpyeTcs BBICOKUI YPOBEHb
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH CaMOCTOSITEIIbHOCTH,
MPaKTUYECKOTO YPOBEHB BBICOKAs aJJalTUBHOCTh
HaBbIKA. CaMOCTOSITEIIbHOCTH | MPAKTHYECKOTO HaBbIKA
YCTONYUBOTO
PaKTUYECKOTrO

HaBBIKa.




OO6yuarommiics OO6yuarommiics OO6yuaromuiics OO0yuarommuiicst
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HaHUE U -r1yookue,
npoOesbl B 3HAHUAX | TEOPETHYECKOTO [IOHUMaHHe BCECTOPOHHME U
yueOHOro MaTepuana; OCHOBHBIX BOIPOCOB | apryMEHTHUPOBAHHBIE
MaTepuana; -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOIO | 3HAHMS POrPaMMHOIO
-IOMYCKal0TCA Ha OCHOBHBIE o0bpema MaTepuana;
NPUHIUINHAIBHBIE | BOIPOCHI, OIIMOKU B IIPOrpaMMHOI0 -[10JIHO€ TIOHUMaHue
OIIMOKY IIPU OTBETE OTBeTe, MaTepuana; CYUIHOCTH U
Ha OCHOBHBIE HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
BOIIPOCHI OMIIeTa, [IOHMMAaHHE TEOPETUYECKOIO paccMaTpuBaeMBbIX
OTCYTCTBYET 3HaHUE CYLIHOCTH MmaTepuana MIPOLIECCOB U SIBJICHUH,
U IOHUMaHUE U3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
OCHOBHBIX MOHITHH U BOIIPOCOB; yCTaHABJIMBAaTh U | OCHOBHBIX MOHSTHIA, B
KaTeropuii; -HEYBEPEHHbIE U OOBSICHATB CBSI3b | pamMKax 00CYXIaeMbIX
SHaHHA -HETIOHUMAaHHNeE HETOYHBIE OTBETHI Ha | MPAKTUKHU U TEOPHH, 3aJ1aHuUl;
CYLIHOCTH JIOTIOJTHUTEIIbHBIE BBISIBJISITH -CITIOCOOHOCTD
JIOTIOTHUTEIIbHBIX BOIIPOCHL. POTUBOPEYHS, YCTaHABIIUBATh U
BOIIPOCOB B paMKax poOJIeMBbI U OOBSACHSTH CBSI3h
3a/laHuil Obumera. TEHJCHIINH MPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIILHBIC U nocle0BaTeNNbHbIE,
KOHKpETHbIE, 0€3 CoJIepKaTeIbHBbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI HAa MCYEPIBIBAIOILINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJJaHUS
BOIIPOCHI. ouiera, a TakxKe
JIOTIOTHUTEJIbHBIE
BOIIPOCHI IK3aMEHATOPA.
IIpu BBINIOJIHEHUHN OO6yuaromuiics OOyuaronmiics OO6yuaromuiics
MPAKTUYECKOTO BBITOJIHUII BBITIOJTHUII MIPaBWJIBHO BBITTOJTHUI
3aJjaHus OuieTa MIPaKTUYECKOE IIPAKTUYECKOE IIPAKTUYECKOE 3a7aHNE
oOyuaromuiics 3a/laHue ousera ¢ 3aJjaHue OumeTa ¢ ounera. [Tokazan
IIPOJEMOHCTPHUPOBA JI|  CYLIECTBEHHBIMU HEeOOJIbIIMMHU OTJIMYHBIE YMEHHUS B
HEJ0CTaTOYHBIN HETOYHOCTSMH. HETOYHOCTSIMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUM. Jomnyckarorcs [Toka3zan xopomue | yuyeOHOro Marepuana.
[TpakTrueckue OIINOKY B yMeHUs B paMKkax | Pemaer npensnosxeHHbIe
3aJlaHus HE COJIEp’)KaHUU OTBETA OCBOEHHOTO IIPAKTUYECKUE 3aJaHUS
BBITIOJTHEHBI U pEIICHUHN y4eOHOT0 MaTepHaia. 0e3 omuooK
YMCHHA OOyuarommuiics He MIPaKTUYECKUX IIpensioxeHHbIE OTtBeTwi1 Ha Bce
OTBEYAET Ha BOIPOCHI 3aJlaHuM. MPaKTUYECKHE JIOTIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha 3aJ1aHus PELIEHBI C BOIIPOCBHI.
JIOTIOTHUTEIbHBIX JIOTIOTHUTEIIbHBIE HEOOJIBIINMHU
HaBOJALIUX BOMPOCHI OBLJIIO HETOYHOCTSMH.
BOIIPOCax JIOITYIIIEHO MHOTO OtBeTun Ha
IpenoaaBaress. HETOYHOCTEH. OOJIBIIIMHCTBO
JTOTIOTHUTEIBHBIX
BOIIPOCOB.




He moxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumensier
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOIMKHU CTaHJAPTHYIO JUTSL BBIOOpa METOAMKHU
3a/1aHUi. BBITIOJIHCHUS METOAUKY BBITIOJIHEHUS 3aJJaHUM.
JHomyckaet rpyOsie 3a/laHUM. BBIIIOJIHEHUS He nonyckaer ommn6ox
OIIHUOKY MpH JlomyckaeT ommoKu 3alaHUU. IIPY BBITIOJIHEHUN
BBIIIOJIHEHUH npu BoinosHeHU | Jlomyckaet omuoku 3a/1aHUM.
3a1aHUH, 3a/IaHH, HAPYIICHUsI| TPHU BBITOJHEHUU CamocTosiTenbHO
HapylaKIlnue JIOTUKU PELICHUS 3a/laHUi, He aHAIU3UPYET
JIOTUKY pEIICHUS 3a/1a4. HapylIaroue pe3yabTaThl
BJIaJICHUE 3a/1a4. UcnbiTeiBaeT JIOTUKY PEIICHUS] | BBIMOJIHEHUS 3a/IaHUM.
HaBBIKAMU Henaer 3aTPyIHEHHUS C 3a1a4 I'pamoTtHO
HEKOPPEKTHBIE ¢dopmynupoBanueM | Jlemaer KOppeKTHbIE [ OOOCHOBBIBAET XOA
BBIBOJIBI. KOPPEKTHBIX BBIBO/IBI I10 penieHus 3aaay.
He moxer BBIBOJIOB. pe3yabTaTam
000CHOBATH UcnbiTeiBaeT peuleHus 3a1a4uu.
AITOPUTM 3arpynHeHus mpu [ OOOCHOBBIBAET X0/
BBIITOJIHEHUS 000CHOBaHUU peleHus 3aaau 6e3
3a/IaHHM. anropuTma 3aTpyAHCHUM.
BBITIOJIHEHUS
3aJlaHHAMN.

OneHka 1O MUCHMIUIMHE 3aBHCHUT OT YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIMH, 3aKPEIJICHHBIX 3a
JUCLUIUIMHONM, W HpPEJCTaBiIseT co00M cperHee apu(MeTHUYecKoe OT BBICTABIECHHBIX OLEHOK MO OTAEIbHBIM
pe3ysibTaTaM o0yueHHs (3HaHUsL, YMEHMsI, BJIaJICHUE HAaBbIKAMU ).

OrneHka «OTIIMYHO»/«3a4TEHOY» BBICTABIISIETCS, €CIIU CpeiHee apu(pMETHUECKOe HaXOAUTCSl B UHTEpBalle
ot 4,5 1o 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CIIU cpe/iHee apu(METHUECKOe HaXOUTCS B UHTEpBaJle
oT 3,5 no 4,4.

O1eHKa «yZ0BJIETBOPUTEIBHOY»/«3aUTEHO» BBICTABIISIETCS, €CIH Cpe/lHee apu(PMETUYECKOe HAXOIUTCS B
uHTEpBaje ot 2,5 1o 3,4.

OrneHka «HEYJOBJIETBOPUTEIbHO»/ «HE 3a4YT€HO» BBICTABIACTCS, €CIU CpeaHee apupMEeTHYECKoe
Haxoautcs B uHTEpBasie oT 0 10 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBHO-TEXHUYECKOE o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U IONOJHUTEIBHON JTUTEPATyPhl, HEOOXOAMMOMN I OCBOCHUS AUCIMITIMHBI (MOIYJIS)

KommuectBo
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

No ABTOp, Ha3BaHMUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/11 yue0HO-METOINYECKO JTUTEePaTyPhl

OcHoBHasl JJuTEpaTYypa

1 |Boakos I'. M., 3yeB B. M., Marepuanosenenne, M.: Akagemusi, 2012 9bC
2 |, Marepuanosenenue, , 2009 9BC
JlonmoJHHUTEIbLHAS JJUTEPATYPA
1 Wsanos JI. A., CutaukoB A. W., Hlnsmun C. 1., Uneun A. A., Kommosurmonnsie| https://urait.ru/bcode/
matepuainsl, Mocksa: IOpaiit, 2019 445758

Mansuesa JI. A., llapamosa B. A., I'paués C. B., )Kunkodazubie TeXHOTOTHN
2 |momyueHHsT KOMIO3HMIIMOHHBIX — MaTepHajoB. Marpuubl. YOPOUHHUTENH,
ExarepunOypr: Ypanbckuii penepanbubiii yausepcuret, 96C ACB, 2013

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

3 Xynakos B. A., Ilpommn A. II., Kucmuuemma C. H., CoBpeMeHHBbIE

KOMIIO3HUIIMOHHEIE cTpouTenbHbIe MaTepuansl, M.: ACB, 2006 9bC




2010

Kamenckass A. B., OCHOBBI TEXHOJIOIMM MAaTEpUATIOB MHUKPOIJIEKTPOHUKH,
HoBocubupck: HoBocubupckuii rocy1apcTBEHHbBIN TEXHUYECKUM YHUBEPCUTET,

http://www.iprbooksh
op.ru/45129.html

Obyyaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH) SJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcaMu B popMax, aaanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3710POBBSI.

8.2. Ilepedyenp pecypcoB MHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTh «VHTEepHET», HEOOXOIUMBIX IS

OCBOCHMS JUCITUTUTHHBI (MOJTYIIS)

Haumenosanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

DNEeKTPOTEXHUYECKOE W KOHCTPYKIIMOHHOE MAaTepHajOBECHHUE
(kypc nexkmmii): y4eb. mocobuwe s CTYISHTOB HaIpaBlICHUS
13.03.02. / cocr. J. B. TopnaroB. 147 c¢. Pykonucs,
MOJITOTOBJICHHAS K U3/IAHUIO.

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

DIEKTPOTEXHUYECKOE U KOHCTPYKIMOHHOE MaTepHalOBE/ICHUE.
[IpakTuueckue pabOThI: MET. yKa3aHUs Il CTY/ICHTOB
Hanpasienus 13.03.02. / cocr. JI. B. I'opmaros. 18 c¢. Pykomnucs,
MOATOTOBJICHHAS K U3/IaHUIO.

https://moodle.spbgasu.ru/pluginfile.php
/319931/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%
9F%D0%97_%D0%BC%D0%B5%
D1%82%D0%BE%D0%B4%D0%B8%
D1%87%D0%BA%D0%B0.pdf

DNEeKTPOTEXHNYECKOE M KOHCTPYKIIMOHHOE MaTepHaJIOBE/ICHHE.
KOHTPOJIbHBIE PA0OTHI: MET. YKa3aHUs JUIs CTY/IEHTOB HaIlPABICHUS
13.03.02. / coct. 1. B. 'opnaros 37 c. Pykonuce, noarotroBieHHas
K U3JJaHMIO.

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. IlepeueHb cOBpeMEHHBIX MTPO(ECCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DNEKTPOHHBIN afpec pecypea

Cucrema aucraniimonHoro ooyuenus CIIOoIACY Moodle

https://moodle.spbgasu.ru/

EnuHblid  AHEKTPOHHBIA  pecypc
CII6I'ACY

y4e0HO-METOAUYECKON  JTUTEepaTypbl

www.spbgasu.ru

8.4. Ilepeyenp WH(MOPMALMOHHBIX TEXHOJIOTUH, MCIOJNB3YyEMBbIX IMPU OCYLIECTBICHUHU OOpPa30BaTEIHLHOTO

mpoiecca MO JUCLMIUIUHE,
MPOrpaMMHOTO 00ecTIeueHUs

BKJIrO4asA TMCPEUYCHb JIMOCH3MOHHOIO U CBO60I[HO pacnpocCcTpaHdaeMoro

HanmenoBanue

Cnoco0 pacpocTpaHeHus
(JIMLIEH3MOHHOE WJIH  CBOOOHO
pacopoCcTpaHIeMOe)

Microsoft Windows 10 Pro

HoroBop Ne /132009689201 ot
18.12.2020r [IporpammHBIE
npoaykTsl MaiikpocodT, moroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Office 2016

HoroBop Ne J[32009689201 ot
18.12.2020r [IporpammHubIie
npoaykTel MaiikpocodT, goroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUYECKOE 00eCIIeueHHEe TUCIMIUTNHBI
CBezieHrst 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUH M MOMENICHUH JIJIsl CAMOCTOSATEIbHOM paboThI

HanmenoBanue y4eOHBIX ayAUTOPUI U TOMEIICHUI
JUI CAMOCTOSITENIbHON pabOThI

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUISCKUMU
cpelcTBaMu O0yueHus

01 VYueOHblE ayaUTOpUU MJIi TPOBEACHUS
JICKIIMOHHBIX 3aHSATUN

VYyebnass ayautopusi Uil NPOBEACHUS  3aHSATUH
JIEKIIMOHHOTO  THIA, KOMIUIEKT MYJIbTUMEIUWHOTO
obopymoBaHus (mepcoHaNbHBIMI KOMIIBIOTEP,
MYJIbTUMEIUNHBIA TPOEKTOP, IKPaH, ayJuo-CUCTEMA),
JIoCKa, JKpaH, KOMIIIEKT yaeOHOI Mebenu,
noakaoueHne k kommbroTepHor cetu  CIIGIACY,
BEIX0J1 B IHTEpHET

01 VY4eOHble ayqUTOpUM JJi1 IPOBEICHUS
MPAKTUYECKHX 3aHATHH, KypCOBOT'O
IIPOEKTUPOBAaHMSI (BBIIOJIHEHUSI KYpPCOBBIX padoT),
IPYNIOBBIX M HHAMBHUIYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U POMEKYTOUHON aTTecTalun

Kommiekr MYJIbTUMEAUINHOTO o0opynoBaHus
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMEIUNHBIN
IIPOEKTOP, 3KpaH, ayJuo-CUCTEMA), JIOCKA, KOMIUIEKT
yueOHol MebemnH, MOIKII0UYeHHE K KOMIBIOTEPHON CeTH
CIIOI'ACY, Bbixon B HTEepHET

01 . [Tomemienus 11 CaMOCTOSTENBHON pabOThI

[TomemieHue At caMOCTOSATENBHON padOThI (UM TAJIBHBIN
3an 6ubmmoreku, aya. 217): [IK-23 wr., B T.4. 1 mwr.- [IK
st g ¢ OB3  (cucteMHbIf  OJIOK, MOHHUTOP,
KJIaBUaTypa, MbIlIb) C TOJAKIIOYEHHEM K CeTH
«HTEpHET» M 00ECIIEYeHNEM JIOCTYIa B AJIEKTPOHHYIO
nH(popMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

I[J'IH HHBAJIMJO0B U JIUII C OB3 obGecneunBaroTcst CIICHHUAJIIBHBIC YCIIOBUS IS MMOJIYYCHUA O6p330BaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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