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Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

JIOLeHT, K.T.H. [TetpoB A.M. 2026 .

PaGouas nporpamma nepecMoTpeHa, 00CyXIeHa 1 0100peHa JUIs
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
DJIEKTPOIHEPreTHKU U ABTOMATHKHU

IIpotokomor 2026T. Ne
3aB. kadenpoii poueHr, k.T.H. [lerpoB A.M.

BusuposBanue PII/] niist ucnoJiHeHnsI B 04epeiHOM y4eOHOM roay

JIOLIEHT, K.T.H. [letpoB A.M. o 2027 r.
Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa H 0100peHa IS
ucnojHenust B 2027-2028 yueOHOM roay Ha 3aceqaHuu Kadeaps
DJIEKTPO3HEPreTHKU U ABTOMATHKHU

IIporokomor 2027 . Ne
3aB. kadenpoi noueHrt, K.1.H. [letpos A.M.

BusuposBanue PII/I niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

JIOLeHT, K.T.H. [letpoB A.M. o 2028 r.
PaGouas nporpamma nepecMoTpeHa, 00CykeHa 1 0100peHa JuIs
ucnosHeHus B 2028-2029 yueOHOM roay Ha 3aceqaHuu Kadeapsl
DJIeKTPOIHEPTeTHKN M ABTOMATHKH

[Ipotokomor 2028r. Ne
3aB. kadenpoii qoueHt, K.1.H. [letpoB A.M.

BuzupoBanue PIIJ] nis1 ucnoiHeHus1 B 04epetHOM Y4eOHOM IOy

JIOTIEHT, K.T.H. [letpoB A.M. o 2029 r.
Pabouas nporpamma nepecmMoTpeHa, 00CyX1eHa 1 0100peHa JUIs
ucnonaeHus B 2029-2030 yueOHOM roy Ha 3acelaHuu Kadenpbl
DJIEKTPO3HEPreTHKU U AaBTOMATHKHU

IIpoTokomor 2029 r. Ne
3aB. kadenpoi noueHt, K.1.H. [Tetpos A.M.



1. HEJIX OCBOEHUMSA JUCHUTIINHBI

1.1 | ®opmupoBaHue y CTYJCHTOB 3HaHHIA B 00JIaCTH (PU3UUECKUX OCHOB MAaTEPHUAIOBEICHHS, COBPEMEHHBIX METOJIOB
MOJTY4YeHHUS] KOHCTPYKIUOHHBIX MAaTEPUANIOB, CIOCOO0B JHATHOCTHUKY U YITy4IICHHUS UX CBOICTB.

2. MECTO JUCHUII/IUHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B
2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOM MOAT0TOBKE 00Y4YaKOIIEroCsi:
2.1.1 | ®usuka
2.1.2 | Xumus

2.1.3 | BBenenue B npoduiib

2.2 | JucuMnianHbl ¥ MPaAKTHKH, J1JIs1 KOTOPBIX 0CBOEHHE JAHHOH TUCHUNINHBI (MOYJIsl) HEO0X0NMO KaK
npeaecTBylouiee:

2.2.1 | OO0miast 3HEPreTHKA U AIEKTPOCHAOKEHHE

2.2.2 | IIpon3BOACTBEHHAS IPAKTHKA MO ITOTYYESHHIO MPO(ECCHOHAIBHBIX YMEHHMIT U OIIBITA TPO(ECCHOHAIBHOMN eI TeTbHOCTH

2.2.3 | DnexTprYecKre MalInHbI

2.2.4 | CunoBas 3JIEKTPOHHKA

2.2.5 | DnekTpobe30macHOCTh AMEKTPOYCTAaHOBOK B paiioHax Kpaiinero CeBepa

2.2.6 | be3omacHOCTD KU3HEAEATENHLHOCTH

2.2.7 | D1eKTpOTEeXHOJIOTHYECKUE YCTAHOBKU NPOMBIIIUICHHBIX IPEIIPUITHI

3. KOMIIETEHIINY OBYYAIOIIETOCSI, ®OPMHPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIAILTAHBI
(MOJLYJIST)

YK-1.1: Crioco0eH ocymiecTBJIAThL KPUTHYeCKHIl aHAIH3 MHPOPMALMH, IPUMEHSATh CHCTEeMHBbIi IOX0/ /Il pelleHHs
NOCTABJIEHHBIX 32124

3HaThb:

YMeTh:

Buaagern:

YK-1.2: Cnocoden OCYyHIECTBJIAAITh MMOUCK I/IH(l)OpMaIII/lI/l, NPUMECHATH CHCTEeMHBIH mOAXO0A AJisl peHICHU s IMOCTABJICHHBIX 3a/1a4

3HaTh:

YMeTh:

Baagern:

YK-1.3: Cnoco0eH ocymiecTBJIATH CHHTe3 HHGOPMALMH, TPUMEHSTH CUCTEMHBIN MOAXO0/ ISl pellleHUs MOCTABJIEHHBIX 3a1a4

3HaTh:

YMeTh:

Baanerts:

IIK-1.1: lemoHCTpHpYeT 3HaHHE NPABHJIA NPOEKTHPOBAHHUS, HCIIOJTHEHUSI TPOM3BOACTBEHHON NMPOrpaMMBbl (B 4acTH
IJIAHMPOBAHMS TEXHUYECKHUX BO3/eliCTBHIl), a TAKIKE TEXHOJOTHH IPOU3BOJACTBA PaboT 000py10BaHUSI CHCTEM
3JIeKTPOCHADKEHUST

3HaTh:

YMmeTnb:

Baanerts:

IIK-1.2: leMoHCTpUpYeT yMeHHe NJIAHUPOBATH MPOM3BOICTBEHHYIO /1eSITEJIbHOCTh, PEMOHTHI 000Py/10BAHHS CHCTEM
3JIeKTPOCHADKEeHU S

3HaTh:

YMeTnb:

Baaners:

IIK-1.3: IleMoHCTpUPYET CNIOCOOHOCTH TEXHUYECKOI0 000CHOBAHMS IPOEKTOB BBO/Aa 00bEKTOB HOBOI'0 CTPOUTEIHLCTBA U
TEXHOJIOTHYECKOT0 MPHUCOETUHEHHS K YJIEKTPHYECKHUM CETSIM, PEHOBAIMU B YACTH CHCTEM 3JIEKTPOCHAGKEHUS

3HaTh:

YMeTnb:




Baagern:

B pe3yjabTaTe 0CBOCHUS TUCHUITIIMHBI oﬁyqamumﬁcsn AO0JIZKEH

3.1|3unars:

3.1.1 | pynnameHnTanbHBIE OCHOBBI BEICIIEI MAaTEMaTHKH, COBPEMEHHBIE CPEACTBA BEIYNCIUTEIBLHON TEXHUKN, OCHOBHEIE
¢bm3udeckue sBieHUs, QyHIaMEHTAIbHBIC TOHATHS, 3aKOHBI i TEOPUH KIACCHICCKON (PU3UKH;

3.2| Ymetn:

3.2.1 | caMOCTOATEIHbHO HCIOIB30BaTh MATEMATHUCCKHUI allapar, CoAepKalniics; paboTaTh Ha MEPCOHAIBHOM KOMITBIOTEpE,
TMOJIb30BATHCS OCHOBHBIMH O(HCHBIMH MPUJIOKSHUSIMHU, IPUMEHSTD OJyYeHHbIC 3HAHU 10 Qu3nke";

3.3 | Bmagers:

3.3.1 | mepBUYHBIMH HaBBIKAMH ¥ OCHOBHBIMU METOAAMH IPAKTUIECKOTO HCIIOIb30BAHUS COBPEMEHHBIX KOMITBIOTEPOB IS
BBITIOJTHEHNSI MAaTEMaTHYECKUX PAcUueTOB, 0(pOPMENTHUS Pe3yabTaTOB pacurea, COBpEMEHHONW HayqHO! TUTEPaTypoH,
HaBBIKAMH BeJICHHS (PH3HIECKOTO IKCIIEPUMEHTA.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumeHnoBaHue pa3iesioB U TeM /BH]L Cemectp / | YacoB | Komneren- | Jlutepatypa | Unte | Ilpumeuanue
3aHATUSA 3aHATHA/ Kvpc 10101 PAKT.
Paspen 1.
1.1 HasnaueHue quCHUIUTHHBL 4 1 VK-1.1 VK- 0
«DNEKTPOTEXHUIECKOE U 1.2 VK-1.3
KOHCTPYKIIMOHHOE MaTEePHATIOBEICHHUEY. [K-1.1 TIK-
[Ipenmer u conepxanue Kypca. Mecro 1.2 TIK-1.3
INEKTPOTEXHUUECKUX MATEPHATIOB B
aneKTposHepreTuke. TpeboBaHmMs,
TPeABSIBISIEMBIE K DIIEKTPOTEXHUUECKUM
Matepuanam. /Jlex/
1.2 OO61e MOHATHSI 00 NMEKTPOTEXHUICCKUX 4 0,5 VK-1.1 VK- 0
MaTepHainax (IpOBOJHUKH, H30JISATOPBI, 1.2 VK-1.3
TIOJIYTIPOBOTHUKH ). DIEKTPOHHAST TEOPHS [IK-1.1 TIK-
CTPOCHUS BelecTBa (ATOMBI, HEUTpaTbHBIC 1.2 TIK-1.3
MOJICKYJIbI, TUIIOJIN, KPUCTAJLIBI,
aHU30TpoNus). 30HHAS TEOPUS TBEPABIX
TeJ1 (IPOBOHUKH, NTOTYIPOBOJHUKY,
INeKTpukn). Terossre, GU3nKo-
XAMHYECKNE XapaKTePUCTHKH
EKTPOTEXHUIECKUX MATEPUAIIOB.
Krnaccupukanus sIeKTpOTEXHHIECKHX
Mmarepuanon. /JIex/
1.3 Knaccugukanus, crpoesue, 4 1 YK-1.1 VK- 0
ANEKTPOPU3NUECKIE CBOWCTBA, 1.2 VK-1.3
MIPOBOJHHUKOBEIX MaTepraioB. Ousudeckas [K-1.1 TIK-
npupoaa npoBoauMocT. OCHOBHBIE 1.2 TIK-1.3
NIEKTPUYECKUE CBONCTBA MPOBOAHUKOB.
VY aensHoE CONPOTHUBIIECHHUE U
TeMIepaTypHbIA KOG OUIIMEHT yAeIbHOTO
COINpPOTHUBIIEHHA. BiinsiHue Temneparypsl,
nmpuMecel 1 Apyrux Ae(eKToB CTPYKTYPHI
Ha yJeIbHOE CONPOTHBIEHHE METAJUIOB.
DJIeKTpUYECKHE CBOWCTBA CILIABOB.
DJIeKTPUYECKHE CBOWCTBA METAJUTHYECKUX
TUIeHOK. /JIex/




1.4

Kiraccnguxanust mpoBOTHUKOBBIX
MaTepHajoB, MaTepHallbl BBICOKOM
MPOBOJUMOCTHU. DIIEKTPOTEXHUYECKas!
Me/ib, JIATYHH U OpoH3a.
DNEeKTPOTEXHUYECKHH AITFOMUHHH.
Bbumeranner. TUIBI 37EKTPHUECKAX
KOHTAaKTOB U TPeOOBaHUS, IPEIbSBIICMbIC
K KOHTaKTHBIM MaTepHraizaM. MartepHraisl
JUISL HETIO/IBMKHBIX, CKOJIB3SIIIAN 1
Pa3pbIBHBIN C1a00TOYHBIX U
CHJIbHOTOYHBIX KOHTaKTOB. CIIIaBbl
BBICOKOT'O conpoTuBieHus. CIuiaBbl yis
00pa3IoBBIX PE3UCTOPOB U
HarpeBaTeNbHBIX JJIEKTPOIIEMEHTOB.
Crunasel 11 Tepmonap. /Jlex/

VK-1.1 VK-
1.2 YK-1.3
IK-1.1 TIK-
1.2 TIK-1.3

1.5

OO1mue cBeleHUs O MOIYNPOBOJHUKAX.
OCHOBHBIE 2JIEKTPHUYECKHE CBOMCTBA
MOTYTIPOBOAHUKOB. COOCTBEHHAS U
MPUMECHAS IEKTPOIIPOBOIHOCTD
HOJIYIIPOBOTHUKOB. JIOHOPBI ¥ aKLIENITOPHI.
BimsiHUe pa3nu4yHBIX (GaKTOPOB Ha
3JIEKTPOIPOBOJHOCTH NOJIYIPOBOJHUKOB.
OCHOBHBIC ITOJTYPOBOHUKOBEIC
Marepuaibl. JIEeMEHTHI, 00Jaarone
CBOMCTBaMH MOJTYIPOBOJHUKOB.
TomynpoBOJHUKOBEIE XUMUYECKHE
COCJIMHCHHS M MaTePHAIbl HA HX OCHOBE.
Croco0bl MOTy4YeHust
HOJTYIIPOBOTHUKOBBIX MaTEePHAJIOB
BBICOKOI YUCTOTHI ¥ COBEPIICHHOMN
CTPYKTYpHI. /JIex/

0,5

VK-1.1 VK-
1.2 VK-1.3
IK-1.1 IIK-
1.2 TIK-1.3

1.6

OCHOBHBIC JIEKTPHUECKUE CBONHCTBA
JuiexTpukoB. [Nonspuzanus
JIUAJIEKTPUKOB U €€ CYIIHOCTh. Bubl
nossipu3anyu. JJuanekrpuueckas
MIPOHMULIAEMOCTD U BIIUSHNE HA Hee
Pa3IHYHBIX HAKTOPOB.
ONeKTPOIPOBOJHOCTD AUIIEKTPUKOB.
duznyeckas CymHOCTh
3JIEKTPOIPOBOJHOCTH PA3IUIHBIX
JIUIeKTpUKOB. [loBepXHOCTHAS
3JIEKTPONPOBOAHOCTD TBEPABIX
JU3JIEKTPUKOB, BIUSHHUE Pa3IHYHBIX
(haxTOpOB Ha IEKTPOTIPOBOIHOCTD
JU3JIEKTPUKOB. J[M3IeKTpruueckue norepu.
@Ouznueckas CyIHOCTb JUIEKTPUIECKUX
HOTEPb.

TIpo6oii muanexTpukoB. Bumnsr npodost u
ux ¢usnyeckas CymHocTs. Biusxue
Pa3nMYHBIX (AKTOPOB Ha DIEKTPUIECKYIO
MIPOYHOCTH TUAJIEKTPUKOB. Du3nKo-
MEXaHUYEeCKHE CBOMCTBA

JTUBJICKTPUKOB. /JIek/

VK-1.1 VK-
1.2 VK-1.3
IK-1.1 K-
1.2 TIK-1.3

1.7

Knaccugukanus qusnekTpuKoB.
T'azoo00pa3nble quanekTpuky. XKunkue
JIDJIEKTPUKH: TIPUPOIHBIE U
cHHTeTHYeckHe. BockooOpasHbie
JIDJIEKTPUKH. DIIEKTPOU30ISILIHOHHBIE
Mmarepuanbl. Heopranmdeckue
INEKTPOU3OJISAIUOHHBIE

Marepuaibl. OpraHndecKue TBepabie
TUBJICKTPUKH, Kiaccuukanus. /Jlex/

0,5

VK-1.1 VK-
1.2 VK-1.3
TIK-1.1 K-
1.2 TIK-1.3




1.8 OO1mue cBeIeHNs] 0 MAarHUTHBIX CBOHCTBAX 1 VK-1.1 VK-
MaTepHainoB. [Iponecc HaMarHH4MBaHHU 1.2 YK-1.3
Mmarepuanon. Kinaccuuxanys MarHuTHbIX IK-1.1 IIK-
MaTepuaoB U 00JacTh UX IPUMEHEHUS. 1.2 TIK-1.3
Marnuromsrkue Mmatepuaisl. OCHOBHBIE
XapaKTEPUCTUKH MarHUTOMSTKHX U
BIIMSIHHE HA HUK Pa3IMYHbIX (aKkTOpOB.

Hu3ko4acTOTHBIE MATHUTOMSITKHE
Marepuaisl. TepMOMarHUTHBIE MaTepUalbl,
MarHUTOCTPUKIUOHHBIC MAaTSPHAIBL.
CrutaBbl ¢ BBICOKOH MHAYKIUEH
HaChIILIEHHUA. BrICOKOYaCTOTHBIE
MarHATOMSITKHE

Marepuaibl. MarHuToTBepable MaTepuaIbl.
OCHOBHBIE XapaKTEPUCTUKH
MarHATOTBEP.IBIX MaTEPHAJIOB U BIHSHUC
Ha HUK pa3Iu4HbIi QakTopoB. JIuThbie
MarHuTOTBEp/bIe CIUIaBbl. /JIex/

19 OnpeeneHue IeKTPUIECKOTO 4 YK-1.1 VK-
COTIPOTHBIICHUS AUAIEKTpUkoB /IIp/ 1.2 VK-1.3

IK-1.1 IK-
1.2 TIK-1.3

1.10 OnpeenieHne eMKOCTH KOHCHCATOPA, 4 YK-1.1 VK-
TaHTeHCa JUAJICKTPUICCKUX MTOTEPh U 1.2 VK-1.3
IMDIIEKTPUIECKON MPOHUIIAEMOCTH [K-1.1 TIK-
quanexTpuka /IIp/ 1.2 TIK-1.3

111 Pacuer mpoOHBHOTO HATIPSHKEHUS KUIKAX 4 YK-1.1 VK-
nmuanektpukos  /TIp/ 1.2 VK-1.3

IK-1.1 IK-
1.2 TIK-1.3

112 OnpeesieHue 3IeKTPHYECKO TPOYHOCTH 4 YK-1.1 VK-

TBEpIBIX AuasekTpukoB /IIp/ 1.2 VK-1.3
IK-1.1 IK-
1.2 TIK-1.3

1.13 Omnpenenenre IeKTPUIECKO MPOYHOCTH 0,5 VYK-1.1 VK-

Bo3ayxa /Jlek/ 1.2 VK-1.3
IK-1.1 IK-
1.2 TIK-1.3

1.14 TIpodpunakTHueckoe UCTIBITAHHE 1 VYK-1.1 VK-

Tpexdasznoro kadens. /Jlex/ 1.2 VK-1.3
IK-1.1 IK-
1.2 TIK-1.3

1.15 30HHAsE TEOPHUS TBEPJBIX TEI 30 VYK-1.1 VK-
(TIpOBOTHUKH, TIOTYTTPOBOTHHKH, 1.2 VK-1.3
nmuaekTpuk). /Cp/ ITK-1.1 TIK-

1.2 TIK-1.3

1.16 Biusinue TeMmnepatypsl, IpuMeceii u 30 VYK-1.1 VK-
JIpyrux Ae(h)eKTOB CTPYKTYPHI HA YACIHHOE 1.2 VK-1.3
CONPOTHBIIEHHE METAJLIIOB. MK-1.1 TK-
DneKTpUYECKUe CBOWCTBA CIJIABOB. 1.2 TIK-1.3
DnexTpuyecKre CBOHCTBA METATIIMIECKUX
rieHok. /Cp/

1.17 Turel 31€KTPUYECKUX KOHTAKTOB U 31 YK-1.1 VK-
TpeOOBaHUsI, IPEABSIBISIEMBIC K 1.2 YK-1.3
KOHTaKTHBIM MaTepraiaM. Marepuasl MK-1.1 TK-
TSI HEIOABYMOKHEIX, CKOJIB3SIIUNA 1 1.2 1IK-1.3
Pa3pBIBHBIN CITA00TOYHBIX U
CHJIbHOTOYHBIX KOHTaKTOB. /Cp/

1.18 CriocoObl OTy4eHust 31 YK-1.1 VK-
MOJIyTIPOBOJHUKOBBIX MATEPUAIIOB 1.2 VK-1.3
BBICOKOM YHUCTOTBI U COBEPLICHHOU IK-1.1 IIK-
CTPYKTYpHL. /Cp/ 1.2 TIK-1.3




1.19 DnexkTpodusnIecKue cBoMcTBa 4 30 YK-1.1 VK- 0

MaTepHajoB IIPH CBEPXHU3KHX 1.2 YK-1.3
TemIeparypax (CBEpXTeKy4ecTb, IK-1.1 IIK-
CBEPXIIPOBOJIUMOCTD), KPUOT€HHBIE 1.2 TIK-1.3

TEXHOJIOTHH, MaTepUalbl Ha 6a3e CIIaBOB,
kepamuka. /Cp/

1.20 OOmue cBeIeHus 0 MOIUMEPaXx. 4 31 VK-1.1 VK- 0
[MonuMepu3anus 1 NOJMKOH/ICHCAIIUS. 1.2 YK-1.3
TepMOTIacCTHIHOCTD U PEAKTUBHOCTD TIK-1.1 K-
nonumepoB. /Cp/ 1.2 TIK-1.3

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHBIE BONIPOCHI H 3a/1aHNUS

Juanextpuku

1. B ueMm 3aKiodaeTcs pa3auyue NOJSIPHbIX (AUMONBHBIX) U HEIOJIPHBIX (HEHTpanbHbIX) BemecTB. [IpuBeaure npuMepsl TeX U
Jpyrux. Uro Ha3bIBaeTCs AUIOJIBHBIM MOMEHTOM MOJIEKYJIbI, U B KAKUX €JJMHULIAX OH U3MepsieTcs?

2. M3noxuTe CYIHOCTb 30HHOM TEOpUM TBEPBIX Tel. B 4eM pasnuune 1u31eKTPUKOB, IPOBOAHUKOB U IOJIYIIPOBOJIHUKOB C TOUKU
3peHust 3TOH Teopun?

3. Uro Ha3pIBaeTCs mossipu3anueit nuannekrpuka? Kak KodnaecTBEHHO OIIEHUBAETCS MOSIpH3aIyst qudJiekTprka? Uto Ha3piBaeTcs
JU3JIEKTPHUYECKON IPOHUIIAEMOCTHIO?

4. YKaxxuTe OCHOBHBIEC BUIIBI MOJSIPU3ALINH AUDIEKTPHKOB. Kak KiacCHGUIMPYIOTCS TUAIEKTPUKH IO BUAY MOJSPH3AIIN?

5. KakoBa 3aBUCHMOCTb AUIEKTPUIECKOM IPOHUIIAEMOCTH KUAKUX TUJIEKTPUKOB OT YacTOTHI B Cllydae HEMTPaJIbHOM 1 MOIAPHOI
JKUJIKOCTU?

6. KakoBa 3aBHCUMOCTb TU3JIEKTPUUECKOH IPOHUIIAEMOCTH PA3INUHBIX THIIOB TBEPBIX IUIEKTPUKOB OT TEMIIEpaTyphl U YaCTOTHL.
7. N3n0xuTe 0COOCHHOCTH NOISPU3ALNUN CETHETOIEKTPUKOB 110 CPABHEHHIO € TIOJIApH3alUeii 0ObIYHBIX (JIMHEHHBIX)
JTU3JIEKTPHUKOB.

8. YkaxxuTe NMpUunHbI BOSHUKHOBEHHSI a0COPOIIMOHHOTO TOKA. KakoBa ero 3aBUCMOCTb OT YacTOTHI?

9. OxapakTepu3yiTe MOBEPXHOCTHYIO IIPOBOJAUMOCTD TBEP/IBIX TUAICKTPUKOB. Kakue Marepuabl 001a1at0T OOIbIIHNM
TIOBEPXHOCTHBIM COIIPOTHUBIICHUEM H ITOYEMY?

10. HauepTute cxemy onpezieneHus 00beMHOI0 yIeIbHOT0 COIPOTHBICHHS U YKaXUTE, KaKoe Ha3HaueHHEe UMeeT 3a3eMIIeHHe
"OXpaHHOTo KoJIbLa".

11. Kak u3mensercs tg(8) B HEMOIAPHON U IOJIAPHON KUIKOCTH IPH U3MEHEHUSIX TeMIIepaTyphl U 4aCTOThI?

12. ITpu xakoM TOKe, IOCTOSIHHOM WJIY [IEPEMEHHOM B H30JSILIMOHHOM MaTtepuaie OyayT Gosiblle OTepH U nouemy?

13. Ot kakux (akTOpOB 3aBHCHUT 3JIEKTPUYECKasi IPOYHOCTH BO3ayXa?

14. KakoBa 3aBHCHMOCTD JJIEKTPUIECKON POYHOCTH Ta30B OT JaBJIeHU (TIpU TIOCTOSIHHOM TeMrieparype)?

15. B yem 3akirouaeTcs pa3Iuuue MEX.y TETJIOBBIM U AIEKTPUIECKUM MPOOOEM TUAIEKTpUKa?

16. KakoBa 3aBUCHMOCTb 3J€KTPUUECKOH IPOUYHOCTH I'a30B OT PACCTOSHUS MEXIY IEKTPOJaMU U GOPMBI TOCTEAHUX?

17. Kaxk BiusieT Ha BEIMYMHY IPOOUBHOTO HANPSKEHUSI AJIUTEILHOCTD IPUIIOKEHUS HANIPSHKEHUS, TeMIepaTypa 1 popMa
NEKTPUUYECKOTO TOJIS IIPU IEKTPUUECKOM U TEIIOBOM Xapakrepe npobos?

18. Uto Ha3bIBaeTCA BIAXKHOCTBIO, THTPOCKOIMMYHOCTBIO, CMAUUBAEMOCTbIO, BIArOIPOHULIAEMOCTBIO JIEKTPOH30IAIIMOHHBIX
MarepuanoB? Kakoe mpakruaeckoe 3HaUeHUE UMEIOT 9TH XapaKTePUCTUKHU ?

19. Kaxue 351eKTpon30IALHOHHbIE MaTepUalIbl OTIMYAIOTCS BBICOKOHM rUrpockonmyHocThio? Kakumu criocobamu MOKHO yMEHBIIUTD
TUTPOCKOITMYHOCTH?

20. Yto Ha3BIBAETCSI HATPEBOCTOMKOCTBIO MIEKTPOU3OIALMOHHBIX MaTepuaioB? KakoBo ee mpakTH4ecKoe 3HaueHue?

21. OnuumunTe Kiacchl HArPEeBOCTOMKOCTH ANEKTPUYECKOM H30IISIHH (110 HBIHE ICHCTBYIOIEMY CTaHAAPTY).

22. Kakoe npakTHuecKoe 3HaUeHUE UMEET TEMIEPAaTYPHBIH K03 DHLIUEHT PACIIUPEHNUS SNEKTPOU3OSILIUOHHBIX MaTepruaaoB?

23. YKakuTe U3BECTHBIE BaM I'a3bl, 00J1a1al0IUe NOBBIIIEHHON 10 CPABHEHHIO C BO3YXOM 3JIEKTPUUECKOI IPOYHOCTHIO, U UX
OCHOBHBIE 0COOEHHOCTH.

24. TepeuncanTe BaKHEHIINE )KUAKAE SIEKTPON3OIAIUOHHBIE MaTePHAIbl 1 OCHOBHBIE 00JIACTH MX PHUMEHEHHS.

25. Yro npexncrasisier coboit TpaHchopMaTOpHOE Macio? YKaKHTE €ro OCHOBHBIE 0COOCHHOCTH KaK JJIEKTPOU3OISIIIOHHOT O
MaTepHalia U Kak OXJIaKAaroLe cpeapl.

26. B uem 3akiodaercs ctapenue TpanchopmaropHoro Macna? Kakue (pakTopsl YCKOPSIOT U 3aMEUIAIOT CTapeHue Macia?

27. Kakue BelecTBa Ha3bIBAIOTCA noauMepaMu? B uem pasnuune Mexay JTMHEHHBIMH U IPOCTPAHCTBEHHBIMHU ITOJIHMMEpaMu?

28. Kakue cHHTEeTHYECKHUE TIOJIMMEPHI HaXOAAT OCOOEHHO IHUPOKOE NPUMEHEHNE B SIEKTPOU3OSIIUOHHON TeXHUKE?

29. Vkaxkute pa3nuuue MeXIy poLeccaMH IOIUMEpPHU3aliu U IOJIUKOHIEHCALUY.

30. OmumuTe BKpatie crocoObl NOTy4eHHs FeTHHAKCA U YKAKUTE 00J1aCTh €r0 IPUMEHEHHS.

31. Ykaxure, KAKUMH TpEeUMyIIecTBaMU 00J1aaeT CTEKIOTEKCTOJIUT B CPABHEHUHU C OOBIYHBIM TEKCTOIUTOM.

32. OnumuTe CBOWCTBA TEIFIOCTOMKOTO CTEKJIOTEKCTOJINTA U YKaXKHUTE, KAKHE BEIECTBA IPUMEHSIOTCS IIPU €r0 U3TOTOBJICHUH B
KaueCTBE CBSA3YIOLIETO.

33. OnumuTe Npou3BOACTBO OaKeIU3UPOBAHHOHN Oymaru

34. OnuimuTe Npou3BOACTBO OaKeIN3UPOBAHHON TKaHU.

35. Onummre BKpaTie TEXHOJIOTHUIO H3TOTOBJICHNS OAaKETUTOBBIX TPYOOK M IIMIMHAPOB, a TAKOKE CIOCO0 MOTydeHHs TaKoOyMaru
METOJIOM "KOHTaKTHON'" CYIIIKH.

36. Kakue nponuThIBatoIye cOCTaBbl IPUMEHSIOTCS [IPU N3TOTOBJICHUH JIAKOTKAHEH.

37. OnuiuTe BKpaTLe TEXHOJIOTHIO U3TOTOBJIEHHUS MPOKIIAI0YHOI0 MUKAaHUTa, YKaXKHUTE 00J1aCTH €ro NPUMEHEHHS U IPUBETUTE €T0
XapaKTEePUCTHUKH.




38. Kakue MaTepHanbl IPUMEHSIOTCS IPY N3TOTOBICHUH HATPEBOCTOMKOTO THOKOTO CTEKIIOMUKAHUTA, T/I€ OH IPUMEHSETCS U
KakuMH 00J1aiaeT cBOWCTBaAMU?

39. Kakux Mapok U3roTaBlIMBaeTCs MUKA(OIIUii, 4TO OH cOO0H NpeacTaBIAeT U Ie IpUMEHseTCs?

40. Yro npexcrasisieT coO0H HarpeBOCTOMKUH, THOKUI cTekocnoaeHUT? O6IacTh ero NPUMEHEHUs], €ro NeKTpodusnuecKkue
CBOWCTBA.

41. YeMm oTam4aroTcs APYT OT Apyra TEPMOIIACTUIHBIE H TEPMOpEaKTUBHBIE cMOJIbI? Ha30BUTE HECKOIBKO CMOJ M KPAaTKO OIMHUIIINTE
UX CBOMCTBA.

42. Kak moyiy4aroT NOJUCTHPOI U NOIHITHICH? [IpuBeInTe CTPYKTYpHBIC (JOPMYITBI STHX MAaTEPUAIIOB. YKaKUTE UX OCHOBHBIC
JNEKTPUUYECKUE XapaKTEPHCTHKH, 00IaCTh IPHUMEHEHHS B SIEKTPOU3OSIIMOHHON TEXHUKE U IOMYCTUMEBIE paboune

TeMIIepaTyphl.

43. CocTaB 1 CBOMCTBa, BO3MOKHOCTH PUMEHEHUS ITOJMXJIOPBUHIIIA B AJIEKTPOTEXHHUKE. YKAKUTE Ha CBSA3b CBOHCTB MaTepualia c
€ro XUMHYECKUM COCTaBOM U CTPOCHUEM MOJIEKYIL.

44. OnumunTe 0COOCHHOCTH AMOKCHIHBIX CMOJI U YKQXKHUTE 0071aCTh X MPUMCHECHUSI.

45. YKaxXuTe OCHOBHBIE BUJIbl KDEMHUHOPTraHNYECKUX, JICKTPOU3OJIALMOHHBIX MaTEpPHUaAIOB, X IIPEUMYIECTBA, HEIOCTATKH U
BO3MOXHOCTH.

46. OxapakTepusyiite GTopopraHMIeCKHe EKTPOU3OIIAIUOHHBIE MaTepHaibl (proporutact 4, proporuiact 3).

47. OnumnTe BaKHEHIINE TPUPOIHBIE CMOJIBI U BO3MOKHOCTH MX HCIOJIB30BAHUS B DJICKTPOU30JIALIMOHHON TEXHUKE.

48. Kakue macia Ha3pIBalOTCS BBICHIXAIOIIUMU? B 4eM CyIIHOCTh BBICHIXaHUS paCTUTENBHBIX Macesn?

49. OnuimnTe CBOMCTBA U MPUMEHEHHS B SJIEKTPOU30JIIIUOHHON TEXHUKE OMTYMa U KOMITayHI0B Ha UX OcHOBe. KakuMu criocobamu
MOJKHO TIOBBICUTb U IIOHU3UTH TEMIIEPATypy pasMsrdeHus ouryma?

50. OnumuTe BaKHEHIIE BOCKOOOPa3HbIE MaTepHabl, IPUMEHSIEMBIE B DIIEKTPOU3OJISIIOHHON TEXHUKE.

51. B uem otnmune 1akoB OT KoMIayH0B? [IJ1 4ero MpUMEHSIIOTCS T€ U IPYTHE B DIEKTPOU3OISIIUOHHON TEXHHUKE?

52. OnumuTe BakHEHIIIE BUABI TJakoTKkaHeH. K kakuM ki1accam HarpeBOCTOMKOCTH OHH OTHOCSITCSL.

53. Onuyre BaxxHEHIINE IPOLECCH] U3TOTOBICHUS U3AEIUN Pa3IMIHON (GOPMBI U3 INIACTHYECKUX MACC.

54. Vxaxure 0cOOEHHOCTU U 00J1aCTh IPUMEHEHHS B 3I€KTPOU30JILIMOHHOM TEXHUKE HATYypaIbHOTO KayuyKa U Pa3IM4HbIX BUJIOB
CUHTETHYECKHX Kay4yKOB.

55. B yeMm cymHOCTh npolecca ByJKkaHu3auuK kayayka? s yero npuMeHnsiercs Bysiakanuzanus? Uro takoe sckarnon? KakoBbl ero
cBoiicTBa?

56. Kakue Marepuabl Ha3pIBAIOTCS KEPAMUICCKUMHU? Y KaKUTE BaXKHEHIIINE TUIIBI  001aCTh IPUMEHEHUS KEPaAMHUECKHX
3JIEKTPOU3OJIIMOHHBIX MaTEPHAIIOB.

57. VI3 KakuX ChIPbEBBIX MAaTEPUAIOB U3roTOBIsIeTCs haphop? OnuiunTe Npouecc MPoru3BOICTBA U CBOHCTBA TOTOBOTO (apdopa.
58. Jlyist uero v kakuM 00pa3oM MPOU3BOIUTCA Ta3ypoBka dapdopa?

59. I'ne npuMeHseTcs ciIoa U u3zienus Ha ee ocHoBe? JlaliTe KnaccuUKaIMIo CIIIOABI II0 CBOMCTBAM U Ha3HAUCHUIO.

60. Ykaxure 0cOOEHHOCTU U 00J1aCTh IPUMEHEHUS KEPaMUIECKUX MaTePHaJIOB ¢ 0COOO0 BBICOKON TU3NEKTPUUECKOM
TIPOHHULIAEMOCTHIO, B TOM YHCJIE CETHETOKEPAMHUYECKIX MAaTEePUAIIOB.

61. Uro mpeacTaBistoT co00it HOBBIC BUIBI CIFOISTHBIX MATEPHAJIOB - CIFOJUHHUTHI U CIOA0ILIACTEI? YeM 00bsICHIETCS
SKOHOMMYECKas 11eJ1IeCO00Pa3HOCTh MCIIOIb30BAHUS 3THX MaTEPUAIIOB BMECTO MUKAHUTOB?

62. OnmimTe pa3TMyHbIe BUIBI KOHIASHCATOPHOH CItoIbl. YeM 00BsICHSIETCS BEIOOP THIA CIFOIBI (MyCKOBUT MUK (DIIOTOIIHT) [UISt
Pa3IMYHBIX U3ACTHN?

63. Uto Takoe acbect? CpaBHHUTE €0 C IPYTMMU U3BECTKOBBIMU MaTepHAIaMH.

64. Vkaxure BaxHeHIIe BUJIBI SJIEKTPOM30JILIMOHHBIX MaTepHaoB Ha OCHOBE acOecTa, X CBOWCTBA U 00JacTh IPUMEHECHUSI.
65. Kaxas u3omnsiuus Ha3bIBaeTCsA OKCHAHOM M KaK €€ MOIyYnTh Ha Pa3IMYHbIX METAIJIAaX U CIUIaBax? YKaXHuTe BO3MOKHOCTh
TIPUMEHEHHUS OKCUIHON U3O0JISAIMU B 3JIEKTPO- M PaIHOIPOMBIILIEHHOCTH.

66. Uro Takoe mimactnueckue Macchl? Kakue KOMIIOHEHTBI BXOJAT B UX cocTaB? JlaiiTe XapaKTepUCTUKY 3TUX KOMIIOHEHTOB.

67. B yeMm npeumyIiecTBa ¥ HEAOCTATKH IJIACTMACC TI0 CPABHEHUIO C APYTUMU MaTepruanaMu?

68. Ilepeuncanure TEpMOIIACTUYECKHUE IIACTMACCH] U 1aiiTe XapaKTEPUCTHKY KaKIOH U3 HUX.

69. Uro Takoe npecc nopomku? Kak noysy4aror u3 HuX u3nenusi?

70. Ykaxure CBOHCTBA IUIACTMACC, OJIy4aeMbIX Ha OCHOBE 3MOKCUIHBIX, OIUI(PUPHBIX U KPEMHHUHOPTaHUYECKHX CMOJL

71. Yem oTinuaeTcs paAuoTeXHUYECKas KepaMUKa OT U30JsTopHOro dapdopa? Kakue crienuanbable TpeOOBaHUS MIPEABIBISAIOTCS K
palMOTEeXHUUECKON KepaMuKe?

72. KakoBbI CBOMCTBA MIHMHO3EMHUCTON YCTAHOBOYHON MarHe3naibHON BRICOKOKAY€CTBEHHOW KEpaMUKHU?

73. KakoBbI OCHOBHBIEC CBOMCTBA (heppOMArHUTHOU KepaMHUKH ((heppuToB)?

74. U3noxure METOABI BbIpAIIUBAHUSA MOHOKPUCTAIIIIMYCCKOI'O Ir€pMaHusA U KPEMHUA.

75. OxapakTepusyiiTe BaKHEeHIIne CBOWCTBA Te€PMAaHNS U KPEMHUSL.

IIpoBoguuKHN

76. OnumuTe XapakTep IEeKTPONPOBOJAHOCTH ITPOBOJHUKOBBIX MaTEpPHAJIOB.

77. Yto Ha3bIBaeTCS YACIbHBIM CONMPOTUBICHAEM M TEMIIEPATyPHBIM KOG GHUITMEHTOM yAenbHOro conpoTtusienns TK — (uam o)
TIPOBOJIHUKOBBIX MaTepuanoB? B kakux enHUIAX OHU U3MEPSIOTCS U KAKOBa MX BEJIMUMHA y PA3JIMUYHBIX METAJUIOB U CIIaBOB?
78. OnuiuTe MeIHbIE U AIFOMUHHUEBBIE CIUIaBbl, X Ha3HAUYEHHE U OCHOBHBIE CBOMCTBA.

79. OnumuTe cTajeaJroMUHEBBIE IIPOBO/IA M IPOBOJHUKOBBIN OMMETaI UX CBOMCTBA U 00JIACTH TPUMEHEHUS.

80. Omummre cBONHCTBA TBEPAOH M MATKOH MeAX M 00JacTh IPUMEHEHUS TOH U IPYroi B SIEKTPOTEXHUKE.

81. Kak BnuseT npucyrcTBrue mpuMecei, B YaCTHOCTH KHCIIOpO/ia, Ha CBOMCTBA Meau?

82. CpaBHuTe cBoiicTBa Mean U aroMHUHUS. OOBSCHUTE TEXHUKO-IKOHOMHUYECKYIO0 HEOOXOAMMOCTh 3aMECHBI ME/IH aJTFOMHHHUEM.
83. HazoBHTE MapKH CILTABOB HA OCHOBE CHCTEMBI JKEJIe30-HUKEIb-XPOM, YKOKHUTE UX (PHU3HMIECKUE M MEXaHUIECKHE CBOWCTBA.

84. V3 xakux MaTepruasoB U3rOTABIMBAIOTCS IIETKU JJIS SJIEKTPHUUECKUX MAIIMH? YKaXUTe OCHOBHBIE XapaKTEePUCTUKH IIETOK.
85. [lepeunciute HanboJIEe MUPOKO MPUMEHSIEMbIE CILIABBI BBICOKOTO COIIPOTUBIIEHHS ¢ yKazaHueM BenuuuH [ u TK —. Ykaxutre
Ha3HauY€HHE ATHX CIUIABOB U JIOIYyCTUMbIE pabouune TeMIeparyphl.

86. Kaxue cruiaBbl BHICOKOTO CONPOTHUBIICHUS IPUMEHSIOTCS B U3MEPUTEIbHBIX IPHOOPaX, peocTaTax, 3JIeKTPOHATPEBATENbHBIX




npubopax u nouemy?

87. Kakoii pexxum paboThI (YacToTa BKIIOYEHHUS M BBIKIIIOYEHHUS1) HauboJiee jKenaTesieH Uil HUXPOMa B 3JIEKTPOHATPEBATEIbHBIX
npubopax u nouemy?

88. YkaxuTe BaxKHEHIINE MaTepHalIbl, IPUMEHSIEMbIE JJIs1 U3TOTOBJICHHUS TepMorap. Kak 3aBUCUT TepMOAJIEKTPOABHKYILASL
CHJIa OT Pa3HOCTH TEMIIEPaTyp CIaeB TepMomapsl?

89. Kpatko onuinre Matepualisl, IpUMEHsAEMbIE ISl H3TOTOBICHUS HUTEH 2IEKTPUYIECKUX JaMIl HaKaJIUBaHUsI.
TTomynpoBonuuku

90. Kakne mosyrnpoBOAHUKOBEIE COMTPOTUBIICHHUSI IPUMEHSIOTCS B BEHTIIIFHBIX paspsaHukax? B uem 3akimrodaeTcs: CyIIHOCTh
JIEHCTBHS TAKOTO Pa3psAIHIKA ?

91. Yro Ha3wiBaeTcs p-n nepexogom? B ueMm 3akitoyaercst IPUHLIUI JEHCTBUS MOJIYITPOBOHUKOBBIX BBINPSMHUTENCH?

92. Yto Takoe (oroconporusieHue u GporoaneMenTsl? KakuMu cBolicTBaMu OHU 00J1a1at0T U IJI€ IPUMEHSIOTCS?

93. Onumure 061acTh IPUMEHEHHS U 3P (PEKTUBHOCTD NOITYIIPOBOAHUKOB B PaJUOTEXHHKE.

94. B yem 3akirouaercs 3 dext Xomia 1 Kak ¢ ero MoMOIIIBIO ONPEIEIUTh THIT AJIEKTPOTPOBOAHOCTH MOYITPOBOTHHUKOB?

95. ComocTaBbTe GU3NIECKYIO CYLITHOCTH IIPOLECCOB AIEKTPONPOBOJHOCTH B IOJIYIPOBOIHUKAX, METAUIAX U TUIIEKTPUKAX.
96. OxapakTepur3yiiTe BayKHEHIINE JOHOPHBIE M aKIETITOPHBIE IPUMECH AJISI HOJTYIPOBOIHIUKOB THITA TEPMAHUH U KPEMHHN.

97. KakoBbI BayKHEHIINE STIEKTPHIECKUE CBOMCTBA T€PMAHUSI U KPEMHHUS 7

98. Onumre cymHOCTh COOCTBEHHOH U IPUMECHOH JIEKTPOIPOBOIHOCTY NOIYIPOBOJHUKOBLIX MaTepuanoB. Kak pasniuuarorcs
TeMIIepaTypHbIE 3aBUCUMOCTH 3JIEKTPOIIPOBOJHOCTH OECIIPUMECHBIX U IIPUMECHBIX MOJIYIPOBOIHUKOB ?

99. Tlouemy BaxkHa BBICOKAsl CTEIIEHb YUCTOTHI ITOJYIIPOBOJHUKOBBIX MaTepHaioB?

100. Kakoe xpucraiinieckoe CTpOeHHE UMEIOT MOIYIPOBOJHUKY repMaHui U KpeMHUH? ONUIIUTE TUII CBSI3U B HUX.

101. Kak u mouemy BIHUSIOT BHEIIHUE (aKTOPBI (TEMIepaTypa, CBET, PaJMOAKTHBHBIC H3ITyUCHHS, HAMIPSHKCHHOCTD 3JICKTPHUECKOTO
10JIsl) Ha yJebHOE CONPOTUBRICHHE NONYpoBoAHMKOB? Hanuiure Gpopmynsl 3aBucumMoctd — M TK . mOJynpoOBOJHUKOB OT
TeMIIepaTypsl U JaiTe UX pazbsicHeHHe. MarneTHKu

102. OnumuTe Ha3HAUCHUE MAaTHUTOMATKUX MaTepHaIoB U OCHOBHBIE TPEOOBAHUS, IPEAbSBIAEMbIE K HUM.

103. OnumuTe Ha3HAUCHUE MaTHUTOTBEPABIX MaT€pUaoB U OCHOBHbIE TPEOOBaHUS, IPEIbIBISIEMbIC K HUM.

104. Kakue maTepuaibl IPUMEHSIIOTCS B KAU€CTBE MarHUTOIIPOBOIOB AJISI IOCTOSIHHOTO MarHUTHOro notoka? Ilepeunciure
CBOICTBA 3TUX MAaTEPHANIOB.

105. Onmmute HEeMarHUTHBIE, KOHCTPYKIIMOHHBIE CTAlIN U TyTyHEI.

106. Yto npescTaBisier coO0M TUCTOBAS IICKTPOTEXHUYECKas cTajb? Kak BIUsACET coepkaHnue KPEMHHUS Ha €¢ AIeKTPHYECKHe,
MarHuTHbIE, MEXaHUYIECKHE CBOICTBA U IoYeMy?

107. Kakue MarHuTHbIe MaTepHaibl Ha3bIBAIOTCS TEKCTypoBaHHBIMU? [ToueMy 3TH MaTepuaibl 001a1al0T 0COOBIMY MAarHUTHBIMU
cBoiictBamu? Kakumu crioco6amy NpoOU3BOJUTCS TEKCTYPOBKa?

108. Uro Ha3pIBaeTCs HAKJICTIOM B MarHUTHBIX MaTepHanax? YKaxkuTe MEpOIpHUATHS, KOTOpPbIE CIeAYeT IPUMEHSTh JUIs
IpeyNpexICHUs U yCTPaHEHHsI HaKJIena.

109. YkaxkuTe mMyTH CHUKEHHS MTOTEPh B MATHUTOIIPOBOAAX dJEKTPHUECKUX MAIIMH U alliapaToB.

110. B uem npenmymiecTBa U HEAOCTATKHU MTOPOIITKOBON METAJLTYPTHH?

111. aiiTe XapaKTepUCTHKY TBEPABIX CIIJIABOB, ITOJy4aeMbIX TIOPOIIKOBON MeTatyprueid. ['ne onu npumensrores?

112. Kakue cruiaBel Ha3bIBalOTCS METAJUNIOKEPAMUYECKUMU?

113. Onumure sIBICHUE MATHUTOCTPUKLUU. Y KaKUX MAaTEpHAJIOB 3TO SIBICHUE BHIPAKEHO OCOOCHHO CUIBHO M AJIS KaKUX Leneit
UCTIOJIB3YeTCS?

114. Yto takoe peppomarauTHas kepamuka? Ee cBolicTBa 1 001aCTh NPUMEHEHUSL.

115. HazoBuTe NpOMBIIUICHHBIE TUITEI (PEPPUTOB, MX AEKTPOPUIHIECKUE CBOMCTBA U YKaXKH 00JIaCTh IPUMEHEHUSL.

116. KakuM KOMIUTEKCOM CBOMCTB ((hU3MUECKUX, MEXaHUIECKHX U TEXHOJIOTHUECKHX ) 00Ia1at0T CIUIaBbl HA OCHOBE CHCTEMBI
JKeJe30 ~-HUKETb-XpoM?

117. Ilepeuncnure n3BecTHble BaM MarHUTOCTPUKIIMOHHBIE MaTepHaslbl, ONHIINTE UX CBOMCTBA U yKa)KUTE 00JIaCTh IPUMEHEHNS.
118. OnuuuTe *Kene30HUKENIEBbIe CIUIaBbl, C BBICOKOH MarHUTHON MPOHUIIAEMOCTBIO.

119. Kakue npucanky nosie3Hsl U KaKUe BPeIHbI I YCUIEHUS] MarHUTHBIX CBOMCTB CTalIu.

5.2. Tembl NHCBMEHHBIX Pa0oT

IlmanoM He peayCcMOTPEHO

5.3. ®onHx OLIECHOYHBIX CPEACTB

1. B uem 3aKirodaeTcs pa3auyye NOJSIPHbIX (AUIONbHBIX) U HEIOJIPHBIX (HeHTpanbHbIX) BelecTs. [IpuBeaure npuMepsl TeX U
JIpyrux. Uro Ha3pIBaeTCs JUMOJIBHBIM MOMEHTOM MOJIEKYJIbI, U B KAKMX €JMHULIAX OH U3MepsieTcs?

2. M3noxuTe CyIHOCTb 30HHON TEOPUU TBEPJBIX TeJl. B ueM pasnuuue JuaaeKTPHKOB, IPOBOJAHUKOB U MOJIYITPOBOIHUKOB C TOUKU
3peHus 3Toi Teopun?

3. Yto Ha3bIBaeTCs nossipusanueit quanekrpuka? Kak KoJMuecTBEHHO OLEHUBAETCS MOJIpU3aLus TUdJeKTpuKka? YTo Ha3bIBaeTCs
JUIEKTPUYECKON IPOHUIAEMOCTBIO?

4. YKaXXUTe OCHOBHbIE BUJIbI OJIPU3ALUM AUAIEKTPUKOB. Kak kinaccuGuuupyroTcs: JUINEKTPUKU 10 BUAY HOISIpU3aLUn?

5. KakoBa 3aBHCUMOCTb JU3JIEKTPUUECKOM IPOHULIAEMOCTH XKUAKUX AUIIEKTPUKOB OT YAaCTOTHI B CIyyae HEUTPaIbHON U HOISAPHON
JKUJIKOCTU?

6. KakoBa 3aBUCHMOCTb AUIEKTPUYECKOM MPOHULIAEMOCTH Pa3IMYHbIX THIIOB TBEPIBIX JUINEKTPUKOB OT TEMIIEPATYPhl U YaCTOTBHI.
7. N3noxunTe 0COOCHHOCTH NOJISPU3ALNUN CETHETOAIEKTPUKOB 110 CPABHEHHIO € TIOJIApHU3alneii OOBIYHBIX (JIMHEHHBIX)
JINAJIEKTPHUKOB.

8. Ykaxxure NpU4KHbI BOSHUKHOBEHUS aOCOPOLOHHOr0 Toka. KakoBa ero 3aBUCUMOCTb OT 4acTOThI?

9. OxapakrepusyiiTe IOBEPXHOCTHYIO IPOBOJUMOCTb TBEPABIX UAIEKTPHKOB. Kakue MaTepuansl 0061a1at0T 00IbIINM
MIOBEPXHOCTHBIM CONPOTHUBIICHUEM U ITOUEMY?

10. Haueprure cxeMy onpejeneHust 00bEMHOIO YAEIbHOIO CONPOTUBIICHUS U YKAKUTE, KAKOE Ha3HAUEHUE UMEET 3a3eMIICHUE
"oxpaHHOTO KosbIa".




5.4. IlepeyeHb BHI0B OLCHOYHBIX CPeJCTB

KOHTpOJ’ILHLIe BOIIPOCHI U 3aJa41,0TYET I10 na60paT0pH1>1M pa60TaM M CaMOCTOSITCIIbHOM pa60Te, TEKylast aTTeCTalusl.

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JIA)

6.1. PekomeHyeMasi JuTepaTypa

6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust

6.3.1.1 | MS Windows 7 (Homep nuuen3un 62693665 or 19.11.2013)

6.3.1.2 | MS Office Standard 2013 (Homep nmuuensuu 62693665 ot 19.11.2013)

6.3.2 Ilepevyenb nHGPOPMALUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Omnaita mratdopma 3I'Y (https:/learn.norvuz.ru/)

6.3.2.2 | Onexrponnas oubimoreka 3I'Y (http://biblio.norvuz.ru/MarcWeb2/Default.asp)

6.3.2.3 | DnexrponHO-6ubIMoTeuHast cuctema Jlans (https://e.lanbook.com)

6.3.2.4 | Lludposas 6udnuoreka IPRsmart (https:// www.iprbookshop.ru)

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYEHHME JTUCITUIIJIMHBI (MOAY JIS)

7.1 AyZ[I/ITopI/Iﬂ, B KOTOpOﬁ IIPOBOJAUTCH 3aHATUSA JOJDKHA OBITH OCHalICHa MyJ'ILTPIMe)IPIﬁHLIM 060py}_'[OBaHI/ICM (KOMHLIOTCp C

7.2 | noctynom B «/IHTEpHET», IPOEKTOP, KOJOHKH).

7.3 | B ciryqae npoBeneHuUs IPpOLeAypHl CAadH 3a4eTOB ¢ IPUMEHEHNEM AUCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI

7.4 | 1OIKHO OBITH IOTIOJIHUTENBHO 00ecedeHo 00opyaoBaHue (BHICOKaMepa, MUKPO(DOHBI U MPoY.) I (PUKCAIIMH XOIa

7.5 MPOBCACHUS aTTCCTAlIMOHHOI'O UCIIBITAHUS.

7.6 HJ’I?I IIOATOTOBKH 06y'{a}OILII/IMC$[ MpeaOCTaBJIAIOTCA ITIOMCIICHUS 1JI CaMOCTOSITCIIbHOM pa6OTLI, OCHAIlICHHBIC

7.7 | KOMIIBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO MOAKITFOUEHHS K ceTr "MHTepHeT" 1 obecneueHreM JA0CTyma K 3JICKTPOHHON

7.8 | unopMaIoHHO-00pa30BaTEIHLHOM cpejie YHUBEPCUTETA.

8. METOAUYECKHUE YKA3AHUSA IJIAA OBYYAIOIIIUXCA ITIO OCBOEHUIO JUCHUTIIMHBI (MOY JIS)

ITnanupoBaHUe U OpraHU3aIMs BPEMEHH, HEOOXOIMMOTO ISl U3YUCHUSI UCIUIUTHHBI

Ba)XHBIM YCIIOBHEM YCIIEIITHOTO OCBOCHHS TUCIUILIHHBI SIBISIETCS CO3/[AHIE CHUCTEMbI MPAaBUIIBHOM OpraHu3aiuy Tpyaa,
HO3BOJISIFOLIEH pacipeieNIuTh y4eOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUH C IpadKoM 00pa3oBaTesIbHOTO nporiecca. bonpiryio
MOMOIIIb B 3TOM MOKET OKa3aTh COCTABJICHUE MIaHa pabOThl HA CEMECTp, MECSIIl, HEMeITIO, IeHb. Ero HaTMYie TO3BOJIHUT MO JYHHUTD
CBOOOIHOE BpeMs LeNIsIM y4eObl, TpyIuThcs OoJiee yernemHo u dpdextuBHo. C Bedepa Bceraa Hamo pacipenessaTh padoTy Ha
3aBTpAIlHHH JeHb. B KOHIIE KaXKA0To JHS Lenecoo0pa3Ho MOABECTH UTOT PaOOTHI: TIIATELHO NPOBEPUTH, BCE JIM BHIIIOIHEHO IO
HaMEYEeHHOMY IUIaHy, He ObLIO JIM KaKUX-JTHOO0 OTCTYIUICHHH, a eCITi OBUTH, 0 KaKOH MPHYHHE OHU Mpou3ouuti. HyxHo
OCYIIECTBISTH CAMOKOHTPOJIb, KOTOPBIH SIBIS€TCS HEOOXOJUMBIM YCIOBHEM ycIelHo# yue6sl. Eciau uTo-To ocranoch
HCBBIIIOJITHCHHBIM, HCO6XOZLI/IMO H3BICKATh BPEMs I 3aBCPILICHUSA 3TOM YacTu pa6OTbI, HC yMCHbIIas 061)6M3. HEIOCJILHOTI'O I1IJIaHa.
Bce 3ananust k 1abopaToOpHBIM paboTaM, a TAKXKE 3a/IaHMs, BBIHECEHHBIE Ha CAMOCTOSITENILHYIO paboTy, PEKOMEHYETCS BBITIOIHATh
HEMOCPEACTBEHHO MOCIE COOTBETCTBYIOIIEH TEMBbI JIEKITHOHHOTO KYpPCa, YTO CIIOCOOCTBYET JIyUIlieMy YCBOSHHIO MaTepHaa,
MTO3BOJISIET CBOEBPEMEHHO BBISIBUTH H YCTPAHUTH «IPOOENBI» B 3HAHUSX, CHCTEMAaTH3UPOBATh paHee IPONICHHBIN MaTepHal, Ha ero
OCHOBE MIPUCTYITUTH K OBJIAJICHUIO HOBBIMHU 3HAHHSIMH U HaBBIKAMHU.

Cucrema 00y4eHHST OCHOBBIBAETCSl HA PAIMOHATIEHOM COYETaHHH HECKOJIBKUX BHIOB YUeOHBIX 3aHATHH (B IIEPBYIO OYepe.b, JIEKIUH
1 1ab0paTOPHBIX), pad0Ta Hall KOTOPBIMHU 00JIaIaeT ONPEIENICHHON crien () UKOii.

IloaroroBka K JeKIUsIM

3HaKOMCTBO C JUCLMIUIMHOM IPOUCXOAUT YK€ Ha MEPBOIl JIEKLUH, TA€ OT CTYyAEHTa TpeOyeTcs He IPOCTO BHUMAHUE, HO U
caMoCTOsITeNIbHOE 0QopMIIeHHe KoHCneKkTa. [Ipu paboTe ¢ KOHCIEKTOM JIeKIIMH HE00OX0ANMO YYUTHIBATH TOT (PAKTOP, YTO OJHU
JIEKLIUH TAI0T OTBETHI HA KOHKPETHBIE BONPOCH TEMBI, APYTUE — JIMIIb BBISBIISIOT B3AHMOCBSI3U MEXKAY SBICHHSIMHE, TIOMOTasI
CTYIISHTY TIOHATH ITyOMHHBIE TIPOLECCHl PAa3BUTHS U3y4aeMOro IpeaMeTa Kak B HCTOPHH, TaK M B HACTOSIIIEE BPEMSL.
KoHcnekTupoBaHue JEKIUI — CIIOXKHBIA BH]] BYy30BCKOH ayJUTOPHOM paOOTHI, MPENOoIaraloinii HHTEHCUBHYIO YMCTBEHHYIO
JeATeNbHOCTh CTy/IeHTa. KOHCTIEKT SIBIIsIETCS TIOJIE3HBIM TOT/a, KOT/Ia 3aIlICaH0 CaMOe CYIECTBEHHOE U CIETIAHO 3TO CAMUM
oby4aromumMcs. He Hamo cTpeMuThCs 3amncath JOCIOBHO BCIO JIEKIHIO. Takoe «KOHCIIEKTUPOBAHKEY MPUHOCHUT OOJIbIIIE BpeIa, 1eM
nouts3bl. Llenecoobpa3Ho BHayase MOHATh OCHOBHYIO MBICIIb, H3JIaraeMyI0 JISKTOPOM, a 3aTeM 3amucarth ee. JKenaTteapHo 3amuch
OCYIIECTBISITH HA OJHOM CTPAHMUIIE JINCTA WIIK OCTABJISSA MOJISI, Ha KOTOPBIX MMO3IHEE, IPH CAMOCTOSATEIBHON paboTe ¢ KOHCIIEKTOM,
MOYKHO CAENATh JOTOJHUTEIbHBIC 3aITICH, OTMETUTD HETIOHITHBIE MECTa.

KoHcnekT JieKIuy JTydIie moapa3AeNsiaTh Ha MYyHKTHI, COOMI0ast KPaCHYI0 CTPOKY. DTOMY B OOJBIION CTENEeHH OYIyT CIOCOOCTBOBATh
BOIPOCHI IJIaHA JIEKLIUH, TIPEIOKEHHBIE TpernogapatessiM. CienyeT oOpamars BHUMaHIE Ha aKIIEHTHI, BBIBOJBI, KOTOPHIC JENaeT
JIEKTOp, OTMeYasi HauboJiee BayKHbIE MOMEHTHI B JICKHMOHHOM MaTepHaje 3aMeYaHHsIMH «BaXKHOY», «XOPOLIO 3aIOMHUTH)» U T.II.
MosxHO JACJIAaTh 3TO U C IOMOIIBIO PA3HOUBETHBIX MAPKEPOB UJIN PYUCK, TIOAYEPKHUBAs TCPMUHBI U OTIPCACIICHUSA.

IenecooOpa3Ho pa3paboTaTk COOCTBEHHYIO CUCTEMY COKpallleHHii, ab0peBratyp u cuMBoioB. OHAKO IpH AajibHEHIIEH paboTe ¢
KOHCIIEKTOM CHMBOJIBI JIYYIIC 3aMCHUTH OGLI‘IHBIMH CJIOBaAMHU JJIs1 6BICTpOFO 3PUTCIIBHOTO BOCIIPUATHUSA TCKCTA.

Paborast Ha1 KOHCIIEKTOM JICKIMiA, BCEr/1a HEOOXOAMMO HCIOJIBb30BaTh HE TOJILKO YUEOHUK, HO U TY JIUTEPATYPY, KOTOPYIO
JOTIOJTHUTENIFHO PEKOMEHIOBAI JIEKTOp. IMEHHO Takasl cepbe3Hasi, KpOIOTINBas pabdoTa C JISKIIMOHHBIM MaTepHaioM ITO3BOJTUT
rITy0OKO OBJIAAETh TEOPETUIECKHM MATEPHAIIOM.




IToxaroroBka Kk 1a0OpaTOPHBIM paboTam

TToAroTOBKY K KOXKAOMY 3aHITHIO CTYACHT JOJDKSH HaYaTh C O3HAKOMIICHUS C IJTAHOM 3aHSTHS, KOTOPBIN OTpa)kaeT COAepKaHHe
MPEATI0KEHHON TeMbl. TiiaTtenbHOe MPOAYMbIBaHHE H U3y4YEHHE BOIPOCOB IJIaHA OCHOBBIBACTCS HA MPOPAOOTKE TEKYIIETO
Marepuana JISKIHH, a 3aTeM U3y4IeHHs 00s3aTeIbHOM 1 JOTIOTHUTEIILHOM JINTEPaTyphl, PEKOMEHI0BaHHO K TaHHOU TeMme. Bee
HOBBIE MOHSTHUS 110 U3y4aeMOil TeMe HEOOXO0IMMO BBIYUUTh HAU3YCTh M BHECTH B IIIOCCAPHI, KOTOPBIH LENecO00Pa3HO BECTH C
CaMoro Havaia U3y4eHusI Kypca.

PesynpraT Takoi paboThI JOIKEH IIPOSIBUTHCS B CIIOCOOHOCTHU CTYICHTa CBOOOIHO OTBETHTh HA TEOPETHIECKUC Ha TEOPETHYCCKHIE
BOIPOCHI IPAKTHKYyMa, €r0 BBICTYIUICHHH M YYACTHU B KOJUIEKTHBHOM OOCY)KICHUH BOIPOCOB H3y4aeMO# TEMBI, IPaBHILHOM
BBITTOJTHEHUH JTAOOPATOPHBIX pabOT U CAMOCTOSATENILHBIX Pa0OT.

B nporiecce MOATOTOBKY K 3aHATHSIM, CTYACHTaM HEOOX0AUMO 0OPAaTHTh 0CO00E BHUMAHHE Ha CAMOCTOSTENHHOE H3yICHHE
PEKOMEHTOBaHHOM JIUTepaTyphl. [IpH Bcel MOTHOTE KOHCIEKTUPOBAHHS JISKIIMU B HEW HEBO3MOXKHO H3JI0KHUTH BECh MaTepHAa U3-3a
JIMMUTA ayTUTOPHBIX 9acoB. [109TOMY caMOCTOsTeNIbHAS PaboTa ¢ yIeOHUKaMH, YUeOHBIMU TIOCOOUSIMHU, HAYYHOI, CIIPaBOYHOM
JIMTEPATYPOii, MaTepHaIaMi EPHOMIECKUX H3nannii u HTepHeTa siBisiercs Hanbouee 3¢ (heKTHBHBIM METOJOM IIOIYYCHUSI
JIOTIOJIHUTEIIbHBIX 3HAHMIL, T03BOJISIET 3HAYUTEIHFHO aKTHBH3UPOBATH MIPOLIECC OBJIaACHUs HH(POpMaIHeil, cnocobCcTByeT Ooee
riyOOKOMY YCBOCHHIO H3y4aeMOro Marepraia, GopMHUPYET y CTYACHTOB CBOE OTHOIICHHE K KOHKPETHOH mpobieme

IToaroroBka k MPOMEXYTOUHOM aTTECTALNN

TIpu noAroTOBKE K MPOMEKYTOUHON aTTECTALIUH LIENIeCO00Pa3HO:

- BHUMATEJIbHO U3YYUTh MIEPEUYEHb BOIIPOCOB U ONPENENINTh, B KAKUX UCTOUHHKAX HAXOISTCS CBEJCHHUS, HEOOXOIUMbIE JUI1 OTBETA Ha
HUX;

- BHUMATEJBHO [IPOYUTATh PEKOMEH/IOBAaHHYIO JIUTEPATYPY;

- COCTaBUTDH KPAaTKHE KOHCIIEKTHI OTBETOB (TTAHBI OTBETOB).

Metoandeckre ykazaHus I IpenojaBaTenei

PexoMenyeMbIe cpeqcTBa, METObI 00yJIeH s, CIOCOOBI yUeOHOH AeSTeNbHOCTH, IPUMEHEHNE KOTOPBIX TSI OCBOSHUST KOHKPETHBIX
MojyJiel pabodei yueOHOM nmporpaMMbl Hanbosee 3PPEKTHBHO:

— o0y4eHHe TEOPETHYECKOMY MaTepHally peKOMEHAYETCSI OCHOBBIBATh HA OCHOBHOM U JOTOJIHUTEILHOH JTUTEpaType, U3AaHHbIX
TUTIOTPa)CKUM HIIK 3JIEKTPOHHBIM CIIOCOOOM KOHCIIEKTaX JIEKIHIA; peKOMEHyeTCs B Hayalle CeMeCTpa 03HAKOMUTD CTYICHTOB C
MPOTPaMMOM JIUCIMILUIMHEIL, TIEPEYHEM TEOPETHUECKUX BOIIPOCOB /IS TEKYLIETO MPOMEXYTOYHOT'O M HTOTOBOTO KOHTPOJISl 3HAHUH,
YTO OPUEHTHPYET U MOOUIPHUT CTY/ACHTOB K aKTUBHOW CAMOCTOSITEIBHON padoTe;

- PEKOMEHTyeTCsl IIPOBOANTD JIEKIHOHHBIE 3aHATHS C HCIOIb30BaHUEM MYJIbTUMEINHHON TEXHUKH (TpoeKkTopa). Ha mepBoM 3ansTHn
JI0 CTYIEHTOB JOJDKHBI OBITH JOBEICHEI TPEOOBAHKS K OCBOSHHUIO Pa3/eNioB TUCIUILIMHEL, IPABHUJIA BEIOJIHEHUS H CAYH
nabopaTtopHO# paboThI, UHANBUAYAIBHOTO 3a1aHus (poBepouHoii paboTsl) (U3/I1P), nepeueHb peKOMEHIyeMOM JINTEPATYPHI.
XKenarenmpHO MPoBECTH 0030p T€M, KOTOPBIE OYIyT H3yYEHBI B TEUCHHE CEMECTPa C TeM, YTOOBI CTYAEHTHI 00Jiee OCO3HAHHO
MOJIXOJTUIIN K BBITIOJIHEHHIO CaMOCTOATENILHON paboThl 1 BeinoaHeHus U3/TIP. Takxke yacTh 3aHSATHI IPOBOJSATCS B aKTUBHOW U
WUHTEPAaKTUBHOU (opMme.

YueOHblil mpolece, ONUPAIONIUICS Ha UCIIOIb30BAaHUE HHTEPAKTUBHBIX METOJI0B 00yUEHHs, OPIaHU3YETCS ¢ yUETOM BKIIOUEHHOCTH
B TIPOLIECC ITO3HAHUS BCEX CTYACHTOB IpyIbl 6e3 uckimodeHns. COBMECTHas JIEATEIbHOCTh 03HAYAET, YTO KaXKIbIi BHOCUT CBOM
0cOOBI MHAUBUAYAJIBHBIN BKIIA, B X0JI¢ paOOTHI HIeT OOMEH 3HAHUSIMU, UIESIMHU, CIOCO0aMH AesSTeTbHOCTH. OpraHu3yIoTCs
MHIUBHIYaJbHAS, TAPHAs M TPYIIIOBas paboTa, HCIOJIB3yeTCs IPOSKTHAS PadoTa, pOJIEBBIE UTPHI, OCYIIECTBIIETCS padoTa ¢
JOKYMEHTaMH M Pa3INYHBIMH UCTOYHUKAMU HH(POPMALUH U T.JI.

HHTepakTUBHBIE METO/bI OCHOBAHBI HA IPUHINIIAX B3aUMOJICHCTBHSA, aKTHBHOCTH 00Y4aeMBbIX, OIIOPE Ha TPYNIIOBOH OIIBIT,
o0s13aTenbHOM 00paTHOH cBsi3u. Co3naercs cpeia 00pa3oBaTeIbHOIO O0IIEHHS, KOTOPas XapaKTePH3YeTCsl OTKPHITOCTBIO,
B3aMMOﬂ€ﬁCTBHeM Y4aCTHUKOB, pPABEHCTBOM HUX apIr'YMCHTOB, HAKOIIJICHUEM COBMECTHOI'O 3HaHHs, BOBMOKHOCTLIO B3aUMHOM OLICHKHU
U KOHTPOJIS.




