MMHUCTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCHUMCKOM OEJIEPALINN
JEITAPTAMEHT OBPA3OBAHUA U KAHPOBOﬁ [MOJIMTUKU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA3OBATEJIbBHOE YUYPEXIEHUE
BBICILIEI'O OBPA3OBAHMS «JIOHCKOM F'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET»

A30BO-YEPHOMOPCKUI MTHXXEHEPHBI UHCTUTYT — OUITUATL
OEJIEPAJIBHOT'O TOCYAAPCTBEHHOI'O BIOJUKETHOI'O OBPA3OBATEJIBHOI'O
YYPEXJIEHM A BBICIIEI'O OBPA3OBAHNA
«JOHCKOM I'OCY JAPCTBEHHBII1 ATPAPHBIM YHUBEPCUTET» B I'. 3EPHOI'PAJIE

YTBEP/XK/JAIO.
HPEKTO
TOBMH  [omertoonos Jlupextop
AHAOPEN AHIPEN HAKONAEBIY
HMKO“AEBML‘l 53;30;02603,3108:16'21 A H r.]_loﬁl/lﬂ
« 31 » MapTa 2026r.

PABOYAS ITPOI'PAMMA

Jucnnmmnsl 51.0.11 «MarepuanoBenenue»

Hanpasaenue noaroroBkm 13.03.01 «TennosnepreTvka U TEIIOTEXHUKA»

IIpoduiab NoAroToBKU «IHEProodeCeYeHUE MPETPUSTHI

DakyJabTeT «DHEPreTHUECKUI»

Kadenpa «Oxcruryatanuu sHEpreTUUeCKOro 000pyI0BaHUS U DJIEKTPUUECKUE MAIIUHBI

®opma 00yueHHUs1 3a049Has

KBanudukanus BbINYCKHUKA - 6aKkajJaBp

3epuorpan-2026



2
[Tpu pazpaboTke paboueii mporpaMmMbl Y4eOHOW TUCIUTIIIMHBI B OCHOBY ITOJIOKEHBI:

1. ®I'OC BO - 6akanaBpuar o HampasiaeHuto moaroroBku 13.03.01 «TermmosHepreTuka u Tem-
JIOTEXHUKa», YTBepKIeHHBIH MuHHCTEpCTBOM 00pa3zoBanus u Hayku Poccuiickoii denepannn
oT «28» deBpans 2018 r. Ne 143,

2. [Ipukaz MuHHCTEpCTBa HAYKHU U BhICIIEro oopazoBanust Poccutickoii deneparuu oT «26» HO-
a0pst 2020 r. Ne 1456.
3. Ilpukaz MuHHCTEpCTBa HayKu U BhIcIIEro oOpasoBanHus Poccuiickoit deneparun ot «19»
utoiig 2022 1. Ne 662.

4. Y4eOHbIi IJ1aH 10 TPOQHITIO TOATOTOBKU «DHEProodeceyeHne mpearnpusITuing

(rox mavana moaroroBku 2026), ogoOpen YuéHbiMm coBeToM A30BO-UepHOMOPCKOTO HMHKEHEP-
Horo uucrtutyra ®I'bOY BO [lonckoii 'AY

[Tpotokon Ne 6 ot « 12 » deBpans 2026 .

Pabouas nporpamma yueOGHOIM AuCUUIIINHBL «MaTtepranoBeieHne» 0100peHa Ha 3aceJaHUH Ka-
benpsr 290 u OM

[Tporokon Ne 8  or« 19»  mapra 2026 I.

3aBenyromnmii kKageapoit
K.T.H., JOIEHT IL.B. I'ynses

Pabouas [mporpamma y‘le6H0ﬁ AU CIHHUITIIMHBI «MaTepI/IaJ'IOBe,I[eHI/Ie» PECKOMCH0OBaHAa K HCIIOJIb-
30BaHHUIO B y‘~IC6HOM Imponecce Ha 3aCCAaHnn MGTOI[I/ILICCKOI\/'I KOMHCCHUH 110 HAIPABJICHUIO ITOATO-

toBKU 13.03.01 1 13.04.01 «TennosHepreTuka u TEIIOTEXHUKA» YHEPTETHUECKOTO (aKynbTeTa

ITporokon Ne 5 or « 27 » Maprta 2026 T.

[Ipencenarenb METOAMYECKOW KOMUCCHH M.C. [lemuenko
Pa3zpaboruuku:
K.T.H., JIOLIEHT IL.B. I'ynsaes

K.T.H., JOLEHT I'.B. Crenanuyk
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BBO/IHAS YACTb
1.1.Ilesiu ocBOeHMST y4eOHOM AUCHUIIIMHBI

Leab ocBOeHUsI AUCHUILUIMHBI: JOPMUPOBAHUE Y CTYJEHTOB HEOOXOIUMBIX 3HAHUU O CO-
CTaBe, CTPYKTYPE M CBOMCTBAX AJIEKTPOTEXHUUCCKUX M KOHCTPYKIIMOHHBIX MaTepUajIoB; O pu3u-
YECKHX IPOIIeccax, MPOTEKAOIIUX B M JIEKTPOTEXHUYECKUX MaTeprajax MMpy MOMENICHUH X B
ANEKTPUUECKOE WJIM MarHUTHOE MOJIE; O CBSI3U 3TUX MPOLIECCOB C XMMUYECKUM COCTaBOM U CTPO-
€HHEM MaTepHaJIoB, a TAK)KE PA3BUTUE HABBIKOB, HEOOXOAMMBIX IIPH KOHCTPYHUPOBAHHUH, PEMOH-
T€ ¥ MOHTaXX€ SHEPTreTUIECKOro 000pyI0BaHUS.

3agaun:

- MMOJITOTOBKA CTYJICHTOB K PEIICHUIO CICAYIOMUX MPO(EeCCHOHABHBIX 3a7a4: UCIIOIb30-
BaHHME COBPEMEHHBIX JIEKTPOTEXHUUECKUX MATEPUATIOB U UX CBOMCTB MPH MPOBEICHUU TEXHU-
YECKOI0 0OCITY)KUBAaHUS U PEMOHTA JIEKTPOOOOPYAOBAHUS, @ TAKKE IKCILTyaTalll SHEPTeTH-
YECKUX CeIbCKOXO03HCTBEHHBIX YCTAHOBOK, CPEJICTB aBTOMATUKH U CBSI3U, SKCILTyaTalluu CU-
CTEM 3JICKTPO-, TEIUIO-, BOJIO-, TA30CHAOXKEHUSI.

1.2. MecTo yueOHo# q1ucuuiuinabl B cTpykrype OIIOII BO

1.2.1. Iucummumna «MaTepranoBeeHre» OTHOCUTCS K IUCIUILTUHAM 00s3aTeIbHON Ya-
CTH.

1.2.2. Jlna n3ydeHus: AaHHOW yuyeOHOM NUCHUIUIMHBI HEOOXOIUMBI CIEYIOLINe 3HAHNUS,
YMEHMSI U HaBBIKU, (POPMUPYEMBIE MPEIIIECTBYIOIUMHI U U3y4Ya€MbIMU B JJaHHBIM MOMEHT JIHC-
nuIuIMHaMu: «Pusnkay; « XuMusn»; « INEKTPOTEXHUKA U JTIEKTPOHUKAY.

1.2.3. 3HaHus 1 yMEHUS U HaBBIKH, GOPMUPYEMBIE B X0JI€ U3YUEHUS JaHHOW IUCIUILIU-
HBI MOTYT OBITh UCTOJIb30BAHBI IPU U3YUEHUH JUCLUIUINH:
— DIIEKTPO’HEPreTHUECKoe 000pYNOBaHHE U 3JIEKTPOIPHBOJ] TEMJIOTEXHUYECKOTO
o0opyIoBaHUs,
— IPOEKTHUPOBAHHME CUCTEM OTOIUIEHUS, BEHTWIALMU U KOHIUIIMOHUPOBAaHMS,
— DKCIUTyaTalysi U PEMOHT 3HEPreTHYecKoro o0opy10BaHus,
a TaKKe MPH BBIIIOJHEHUH BBITYCKHOW KBAJIM(UKAIIMOHHON paboTHI.
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1.3. [InanupyeMble pe3ybTaTbl 00y4eHHs M0 JUCHHUILINHE, COOTHECEHHbIE ¢ HHIMKATOPA-
MM JIOCTHKEHHs KOMIIeTeHIUii

M3yueHre qUCIUIUTMHBI HAIPABJICHO Ha (POPMHUPOBAHNE YHUBEPCATBHBIX M MPO(HECCHOHATBHBIX
komriereHmmi (OIIK- 5.1, OIIK- 5.4), HeoOX0AUMBIX JIJIs1 pEeIIeHHs 3a1a49 MPoPeCCHOHATBHON

JACATCIIbHOCTH 1 O6CCHC‘II/IBaIOH_II/Ie JOCTHIXKCHUE INIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHU A o6pa30—

BaTEJIbHON IIPOIPAMMBI.

Kon [Tnanupyemsble pe3ynbTaTbl 00yUeHHs
KOMIIe
Conepxanue Kon u naumenoBanue
MeTeH- dopmupyemble 3HaHUS, YMEHUS U HaBbI-
Ter- KOMIIETEHIINH WHAUKATOpa IOCTH- .
JKEHUST KOMIICTCHIIUN
017041
1 2 3 4
OIIK-5 | CnocoGen yuutsl- | OIIK-5,1 nemoHcTpu- | 3nams kinaccuuKaluio, MapameTpsl u
BaTh CBOWCTBA | pyeT 3HaHUE 00JIACTEH | TEXHOJIOTUH OOpPaOOTKM COBPEMEHHBIX
KOHCTPYKLIUOH- MPUMEHEHUS, KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUYE-
HBIX MaTE€PUAJIOB B | CBOMCTB, XapakTepH- | CKUX MaTEpUAIOB BBITYCKAEMBIX IIPO-
TeIIOTeXHUYe- CTUK U METOJIOB HC- | MBIIIIEHHOCTHIO.
CKMX pacyerax C | CIelOBaHUs KOH- | YMmemb NPUMEHSTh KOHCTPYKIIMOHHBIE U
y4E€TOM JUHAMH- | CTPYKIIMOHHBIX MaTe- | QJIEKTPOTEXHUYECKHEe MaTepuaibl Mpu
YeCKHX W TeIUIO- | PHUAJIOB, BBIOMPAET | PEMOHTE PA3JIMYHOTO TETJIOTEXHUYECKO-
BBIX Harpy30K KOHCTPYKLIMOHHBIE ro o0opyI0OBaHUsl.
MaTepuaiabl B COOT- | Brademb HaBbIKAMU UCIBITAHUN U IPO-

BETCTBHH C Tpedye-
MBIMH XapaKTEPUCTH-
KaMu Ui UCIIOJIb30-
BaHMsI B  o0OJyactu
npodeccuoHaNbHOM
JCSITeTLHOCTH

BEPKH MMapaMeTpOB KOHCTPYKIIMOHHBIX U
SJICKTPOTCXHUUYCCKUX MaTcpuaioB B
OKCIUTYaTal[MOHHBIX YCJIOBUSAX B COOT-
BETCTBUU C TPeOyEeMbIMU XapaKTEPUCTH-
KaMHU JJIs WCIONB30BaHUS B o001acTu
PO eCCUOHAITBHON JIEATETLHOCTH

OIIK-5,4 nemoHcTpH-
pyeT 3HaHHE OCHOB-
HBIX 3aKOHOB MEXaHU-
KA KOHCTPYKITMOHHBIX
MaTepHaIoB, MCIOJb-
3yeMbIX B TEIJIOdHEp-
reTUKe M TeIUloTeX-
HUKE

3namb TEXHOIOTMYECKHE TIPOLECCH B
TEIUIOPHEPTeTHKE U TeIIoTeXHuke. Me-
TOJIMKU UCCIIEIOBAaHUM MapaMeTpoB Ter-
JIO9HEPreTUYECKUX YYHaHOBOK; METOU-
KM TEXHHYECKOro OOCIy)KHBaHUS, pe-
MOHTa ¥ BOCCTAQHOBJICHHSI M3HOIICHHBIX
JeTajgeil MalluH M 3JIEeKTpooOopyoBa-
HUSL.

Ymemv NpUMEHATh NOJTY4YEHHBIE 3HAHUS
NPU JIMAaTHOCTUKE OCHOBHBIX TEIUIOTEX-
HUYECKUX MapaMeTpoB pPAa3JIMYHbIX Ma-
IIMH ¥ MEXaHU3MOB; MPHUMEHSTH IOIY-
YEeHHBIEC 3HAHMS NPU MPOBEACHUN TEXHU-
YECKOro OOCITYXMBaHUS U PEMOHTa Ma-
IIMH ¥ 3JIEKTPO0OOPYIOBaHHUS.

Brademv HaBbikamu pabOTHI MO TEXHHU-
YeCKOMY OOCIY)KMBAaHHIO M PEMOHTY
TEIUIO3HEPreTUYECKOro0 000pYAOBaHUS B
TEIUIOTEXHUUYECKUX CIyk0ax Mpeanpus-
TUH
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2. OCHOBHASA YACTD

2.1. O0beM y4eOHOM IMCHUIIMHBI U BUbI Y4eOHO# padoThl
Ounas ¢popma o0ydeHus1

Bup padorsl Bcero yacos/ Cemectp
3a4. eUHHIT
3

1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 48 48
B tom unce:
Jlexuu (JI) 16 16
ITpaxtrueckue 3ansatus (I13) 16 16
Cemunapsl (C)
JlaGopaTopHbie pabOThI 16 16
CamocrositeabHas padora crygenta(CPC) (Bce- 60 60
1o)
B Tom uncie
Kypcosoii npoexr | KII - -
(pabota) KP - -
Jlpyeue suovi CPC:
Pacuerno-rpaduueckue padorsl (PI'P) (Tumosoii pac- - -
Yer)
Pedepar (Ped) - -
[IpakTrHyeckuii pedTUHT - -
KoHTponbHbIE pabOThI
V3ydeHne TeopeTHuecKoro MmaTepuana 20 20
ITonroToBKa K MPaKTUYECKUM 3aHSATHIM 20 20
IToaroToBka K 1a00paTOpHBIM 3aHATUSIM 20 20
CPC B nepnoJ npoMe;KyTOYHOI aTTeCTAllMU 36 36
Bun  mpomexy- | 3auer (3),3ader c onenkoii (30) - -
TOYHOM arrecTa- | Dk3ameH (D) 6] C
TUH
HUTOrO: 00- | yacoB 144 144
mass  TPYAOEM- | 3a4. €AMHUILL 4 4

KOCTb




3aounas popma o0yueHust

Bup padorsi Bcero yacos/ Cemectp
3a4. eIMHUIL
4

1 2 5
AyAUTOpPHBIE 3aHATHS (BCET0) 16 16
B tom unce:
Jlexmmm (J1) 6 6
[Tpaxtrueckue 3ansatus (I13) - -
Cemunapsl (C)
JlaGopaTopHbie pabOThI 10 10
CamocrosTensHas padora cryaenta(CPC) (Bce- 119 119
1o)
B ToM uncine
Kypcosoii npoexr | KII - -
(pabota) KP - -
Jlpyeue suovi CPC:
Pacuerno-rpaduueckue padorsl (PI'P) (Tumosoii pac- - -
Y4er)
Pedepar (Ped) - -
IIpakTHyecKuil peUTHHT - -
KoHTponbHbIE pabOThI
V3ydeHne TeopeTHuecKoro Mmarepuana 60 60
[ToaroToBka K MpakKTUYECKUM 3aHSTHIM - -
[ToaroToBka K 1a00paTOpHBIM 3aHATUSIM 59 59
CPC B nepnoj NnpoMe;KyTOYHOMH aTTeCTALUH 9 9
Bung  mpomexy- | 3auer (3),3ader c onenkoii (30) - -
TOYHOM arrecTa- | Dx3ameH (D) 3 C
02078
HUTOIO: 006- | yacos 144 144
masi  TPYyAoeM- | 3a4. €UHHUI] 4 4

KOCTb
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2.2. Conep:kanue y4eOHOM QU CHMILIMHBI
Coneprkanue pasienoB (Moaysei) yaeOHON JUCHUTIITMHBI

Ne ce- Konpl un-
Haumenosanue
MecTpa JIMKaTOpOB
pasznena
OYH. . Conepxanue pa3aena B AUJIaKTHUECKUX €IUHULAX JOCTHXKeE-
(3a- y4eOHOH TUCIMIIIH- HHS KOMITE-
OYH.) Hpt TEHIIUI
1 2 3 4
Paznenn — DneKTpOTEXHUYECKOE MAaTEpUAJIOBEICHUE
Monyns 1 — Knaccu- IlpoBonnukosbie  marepuanbl.  [lomynpoBoanukossie | OIIK- 5.1
3(4) |bukamust >IEKTpPOTEX- Marepuaibl. MarHUTHBIC MaTEpUAIIbL. OIIK- 5.4
HU4ecKux matepuanon. OmnpenereHre U Ha3HAYEHHUE TUAIEKTPUIECKUX MaTepu-
OOmue cBoiicTBa aAu-4 anoB. Kiaccudukanus 351eKTpOU30JIALUOHHBIX MaTepU-
JNEKTpUYECKUX Mare4 anoB. [lomsipuzanus AHUANEKTPUKOB. XapaKTEPUCTUKU
pHaoB M30JIALIMOHHBIX MaTepUAIOB.
Monynpb 2 — Onek- | ConpoTuBiieHue HU30JIALMK, 3JeKTpudeckas npooau- | OIIK-5.1
3(4) | Tpuyeckue XxapakTe- | MOCTh AMAICKTPUKOB. JluanexTpuueckas mpoHunae- | O[IK- 5.4
puctuku. DU3MKO- | MOCTh U €€ MPaKTUUECKOe 3HaUeHUE. JuanexTpuyeckue
XUMHUYECKHEe M Me- | motepu. Pu3nueckas CyLIHOCTb AMIIEKTPHUECKUX MO-
XaHUYECKHUE  CBOM- | Tepb. DIIEKTpUUECKasi IPOYHOCTH U30JSLUH.
CTBa 3JEKTpou30isi- | PacTBopuMOCTh U pacTBOpsieMocTh. KuciaoTHOCTh (Kuc-
LMOHHBIX MaTepHa- | JOTHOE 4YMCII0). XHUMHUYEcKass CTOMKOCTb. BS3KOCTb.
JIOB ['MrpocKONnMYHOCTh M BJIAroNOIIIOIAEMOCTh. Biaro-
MIPOHUIIAEMOCTh. MeXaHUUYeCKue XapaKTEpUCTHKU U-
JIEKTPHUKOB.
Monyne 3 — Ten- | Biusaue temmepaTypbl Ha 3KCIulyaTanuoHHble cBoif- | OIIK-5.1
3(4) | noBbie (TepMuye- | CTBa M3OJSILMOHHBIX MarepuaioB. HarpeBocToiikocTs. | OIIK- 5.4
cKue)  xapakrtepu- | TemmepaTypa BCIBIIIKM M TeMIlepaTypa BOCILJIaMEHe-
CTMKM  JAMAJIEKTpH- | HUsA. Temmeparypa pa3MardeHus. XoJI0J0CTOMKOCTh
KOB. (Mopo3ocToiikocTh). TemIonpoBOAHOCT, U TEMJIOBOE
["a3o00pa3Hble  1u- | pacmMpeHue. Jpyrue TemaoBble XapaKTEPUCTHKH H30-
ANEKTPUKH. JISIUOHHBIX MaTEpHUaoB.
JlmdnexkTpudeckas MPOHHULIAEMOCTb, 3JIEKTPOIPOBOJI-
HOCTb, 3JIEKTPUYECKasi MPOYHOCTh U JUDJIEKTPUUYECKHE
NoTepH ra3000pa3HbIX AUANEKTpUKOB. [IpuMeHeHue ra-
30B B KQUECTBE JIEKTPUUECKON U30JIALIUN.
Monayns 4 — XKun- | Knaccupukanus Xuakux IudnekTpukoB. Tpe6osanus, | OINK- 5.1
3(4) | kue  IUANCKTPHKH. | MPEABSABIIEMbIE K XKHIKUM audieKTpukam. Hedtsubie | O[TK- 5.4
Teepaeromiue U | 2JIEKTPOU3OJIALIMOHHBIE Macia. PacTurenbHble Macra.
TBEpJIble nudnek- | CtapeHne Macia U €ro COBMECTHUMOCTh C TBEPIBIMH

TPUKHU. HOJ'II/IMepBI .

MatepuanamMu. CHHTETUYECKHE XUAKUE TUAIEKTPUKH.
[Tpupogubie cMOJBI. DJIEKTPOU3OIALMOHHBIE JIAKA U
smanu. KomnayHael. JlpeBecmHa Kak JIUDJIEKTPHK.
DNeKTPOU3OISAIMOHHbIE OyMaru W KapToHbl. OpraHu-
YecKull TeKCTWIb. Heopranuueckue BOJIOKHHUCTBIE Ma-
tepuansl. Knaccuduxamus cpoiictB nonmumepos. Ilna-
ctudeckne maccbl. CocTaB M CBOMCTBA IMJIACTHYECKHUX
Macc. TepMoIutacTUYHbIE MJIACTMACCHI (TEPMOILIACTHI).
TepmopeakTuBHbBIE TUIacTMacchl (peakroractel). Pe-
3uHbl. Knesiue marepuainsl.
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2.2.1. Pa3esibl y4eOHOM QUCHHUILIHHBI, BUIAbI y4eOHOM 1eATeILHOCTH U (DOPMBbI KOHTPOJISI

QOunas dpopma o0OyueHust

e Buabl yueOHoii nessitesibHOCTH, | DOPMBI Te-
BKJIIOYAsl CAMOCTOSITEIbHYIO KylIero
ce- HaumenoBaHue pasjaesa
MecT yeBHOi IMCHHILIMHBI (MOaY.151) padoTy CTYIeHTOB (B 4acax) KOHTPOJIA
pa J | JP | M3 | cpc | B¢& | yemeeae
ro MOCTH
1 2 3 4 5 6 7 8
Paznen - DIeKTpOTEeXHUYECKOE MaTEPUATIOBEICHHE
3 Monyne 1 — Krnaccudukarmust amek- | 4 4 4 14 26 | YO-1,I1P-2
TPOTEXHUYECKUX MarepuaioB. OOriue
CBOWCTBA JMINEKTPHUUECKUX MaTepua-
JIOB
3 Mopyne 2 — DnekTpuueckue xapakre- | 4 4 4 14 26
puctuku. OU3HKO-XUMUYECKUE U MeXa-
HUYECKHE CBOMCTBA 3JIEKTPOU3OJISIIH-
OHHBIX MaTEPHUAJIOB
3 Mopnyib 3 — TeruoBeie (Tepmudeckue) | 4 4 4 14 26
XapaKTePUCTHKH JUAJICKTPUKOB. ['a30-
00pa3HbIe TUAIICKTPUKH.
3 Mopayns 4 — Kuakue nudnexktpuku. | 4 4 4 18 30
TBepaetomyie ¥ TBEpAbIE AUIICKTPUKH.
[Tonumepsl.
3 [IpomexxyTouHas arrectanus: 5K3aMeH - - - 36 36 | YO-4
HUTOIO: 16 | 16 | 16 96 144
3aounasi popma 00yueHus
e Buabl yueOHol gesaTeJbHOCTH, | DopMbI Te-
BKJIIOYasl CAMOCTOSITETbHYIO Kyuiero
ce- HaumenoBanue pa3aesa
N padoTy CTYIeHTOB (B Yacax) KOHTPOJISA
MecT y4eOHOM TMCUMILINHBI (MOYJIs1) Bee- yemesae-
pa J | JIP | II3 | CPC
ro MOCTH
1 2 3 4 5 6 7 8
Paznen - DnekTpoTeXHUYECKOe MaTepHaIOBEICHNIE
4 Monyne 1 — Knaccuduxamus smek- | 2 4 30 36 | YO-1, I1P-2
TPOTEXHUUYECKUX MaTepuanoB. OOmiue
CBOMCTBAa JAMPJIEKTPUUECKUX MaTepua-
JIOB
4 Monynb 2 — DinekTpudeckue xapakre- | 2 2 30 34
puctuku. OU3MKO-XUMUYECKHE U MeXa-
HUYECKHE CBOMCTBA 3JIEKTPOU3OISIIH-
OHHBIX MaTEPHAJIOB
4 Monayns 3 — TennoBble (TepMuyeckue) | 2 2 - 30 34
XapaKTePUCTHKH THAJICKTPUKOB. ['a30-
00pa3Hble TUAICKTPUKH.
4 Monyns 4 — XKunkue IUIIEKTPUKH. - 2 - 29 31
Teepaetomye 1 TBepAble AUIICKTPUKU.
[Tonumepsl.
4 ITpoMexyTouHas aTTecTalys: dK3aMeH - - - 9 9 |V0O4

UTOI'O: 6 10 - 128 144




Ilpumeuanue:
YO-1 — yecmnoui onpoc (cobecedosanue); IIP-2 — nucomennas paboma (KOHMpOIbHAS Pa-
ooma); YO-2 —3auém; YO-4 —sk3amen
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2.2.2 TlpakTnyecKkue 3aHATHS
He 3anyianupoBaHbI

2.2.3. JIabopaTopHbIii IPAKTHKYM

Ounas popma o0yueHust

Ne ce- | HammeHnoBanue pa3- Beero
MecT- | JeJia yueOHoil auc- HaumenoBaHue 1a00paTOpHBIX padoT 4ACOB
pa HUIUIMHBI (MOYJIs1)
1 2 3 4
Pa3nea 2- DiekTpoTeXHUYECKOE MaTepUaIOBEICHNE

3 Monyns 1 — Knaccu- 1.1. 3yueHue npoBOJHUKOBBIX MaTEpUaIOB U U3/e- 2
(buKanys MEeKTpoTeX- | JIUH.
HUYECKUX MaTepua- 1.2. 3yueHue 31eKTpOTEXHUYECKUX CTanen 2
noB. O0uiue cBoiicTBa
TVDJICKTPUIECKUX Ma-
TEpUaIoB
Monynb 2 — Onextpu- | 2.1. UccnenoBanue TuaIeKTPUYECKUX XapaKTEPUCTHK 2
YeCKHEe XapaKTepu- U30JIAIMOHHBIX MaTepUaJIOB
cTuKH. OHU3UKO- 2.2. 3yueHnne MEeXaHUYECKUX XapaKTEPUCTUK H30JIs- 2
XUMHYECKHE U MEXA- | IMOHHBIX M MMPOBOJIHUKOBBIX MAaTEPUAIIOB.
HUYECKHE CBOMCTBA
AIIEKTPOU3OJIALNOH-
HBIX MaTepUAIOB
Monyns 3 — TernoBsie | 3.1. 3ydeHue 371eKTpOU30ISAIMOHHBIX MaTepHaIOB 2
(TepMUHECKHE) XapaK- | 3 3 JIsyyenne aIeKTPHIECKOH TPOYHOCTH ra3000pas- 2
TCPUCTHKH TUITICK- HBIX JHMJIEKTPUKOB
TpuKoB. ["'a3000pa3-
HbI€ IUJIEKTPHUKH.
Monyne 4 — Kunkue | 4.1. U3ydeHune ;kUIKUX AUIIEKTPUKOB. 2
awpnekTpuku. Teep- 42 Hcenenopanne xapakrepucTik poTodneKTpade- 2
ACIOHUE U TBEPABIC CKHUX Tpeobpa3oBaTeneii
nudnekTpuk. [lonm-
MEpBI.

[TpakTHueckuil peTHHT O TEMAaTHKE JIaDOPaTOPHBIX -
pa0or.

HUTOTO IO 3 CE- 16

MECTPY:
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3aounas popma o0yueHust

HaumenoBanue pas-

Ne ce- N Bcero
Aena yueOHOI qucnm- HaumeHnoBaHue 1a00paTOpHBIX padoT
MecTpa 4acoB
MJIMHBL (MOXYJIs1)
1 2 3 4
Pa3zzei - DIeKTpOTEXHUYECKOE MaTepUaIOBEICHUE
4 Monyins 1 — Knaccu- 1.1. I3yueHune npoBOJHUKOBBIX MaTEpUAIOB U U3Je- 2
(buKanys 1eKTpoTeX- | JIMH.
HUYECKUX MaTepualoB. | 1.2. M3yueHue 3JIeKTPOTEXHUYECKUX CTajel 2
OO01ue CBOMCTBA TH-
AJIEKTPUUECKUX MaTe-
pHaoB
Mognyinb 2 — DOnextpu- | 2.1. MccinenoBanue qu3IeKTPUUECKUX XapaKTepH- 2
YEeCKHE XapaKTePUCTU- | CTUK M3O0JSILIMOHHBIX MaTepHaIOB
Ku. OU3UKO- 2.2. 3yueHne MEeXaHUYECKUX XapaKTEPUCTHK U30- -
XUMUYECKHE U MeXa- JSIUOHHBIX U IPOBOJHUKOBBIX MAaTEPHAJIOB.
HHUYECKHE CBOMCTBA
JIEKTPOU3OJIALIUOH-
HBIX MaTEpUAIOB
Monyns 3 — TernoBeie | 3.1. 3ydyeHue 31eKTpOU30IALHMOHHBIX MaTEpUAIIOB 2
(TepmuvecKue) XapaK- | 33 Jlzyuenue a1eKTPHYECKOI IPOYHOCTH [a3000- -
TCPUCTHUKH TUSJICKTPU- | nasypix qUIIEKTPUKOB
koB. ['a3000pa3Hbie
JM3JIEKTPUKU.
Monynb 4 — Xunkue 4.1. I3yueHue XxuIKUX AUIIEKTPUKOB. 2
JUANEKTPUKH. Trep- 4.2. ViccnenoBanue XapakTepUCTHK (POTOdIEKTpUYIE- -
ACIONIME U TBEPIBIC CKMX IpeoOpa3zoBareei
auaaekTpuku. [lomu-
MEpHI.
[IpakTHyeckuii peUTHHT MO TEMaTHKe JJabopaTop- -
HBIX paloT.
HUTOTIO O 4 CE- 10
MECTPY:
2.3. CamocTosiTeqbHAsi pa00Ta CTyIeHTa
Ounas ¢gopma 00yueHus
No ce- HaI/IMeHUOBaHI/Ie pasaena Beero
yuyeOHOH TUCHUIIHHBI (MO- Buasl CPC
MecTpa 4acoB
AyJasl)
1 2 3 4
Paznen - DnexTpoTexHUYECKOE MaTepUaIoOBeIeHNE
3 Moy 1 — Kitaccudukanus |M3ydeHne TeopeTHIecKoro Marepraia — 8 4acos. 14
ANIEKTpOTeXHUUeCKuX Mare- |[loaroroska k jabopaTopHbIM pabotam - 4 yaca.
puanoB. OOmume cBoiicTBa |[loAroToBKa K MPAKTHUECKUM 3aHITUSIM — 2 yaca.
TURJICKTPUYECKUX MaTepHa-
JIOB
3 Monaynb 2 — Dnextpudeckue | M3ydeHne TeopeTHIecKoro Marepuasia — 8 4acos. 14

XapaKkTepUCTUKU.  DUBHKO-
XUMUYECKHE U MeXaHHU4e-
CKHE CBOMCTBAa 3JIEKTPOU30-
JSIUMOHHBIX MaTepUasoB

[ToaroroBka k 1abopaTopHbIM padboTaM - 4 Jaca.

IloaroroBka K MPAKTUYCCKUM 3aHATUAM — 2 Jaca.
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1 2 3 4
Monyns 3 — TemmoBeie (tep- |M3ydeHue TeopeTHIeckoro Mmarepruana — 8 4acos. 14
mMuueckue) xapakrepuctuku |[loaroroska k jaboparopHeiM pabotam - 4 yaca.
TUAIIEKTpUKOB.  ['a3000pa3- |[loaroToBka K MPakTHUECKUM 3aHITUSIM — 2 yaca.

HBIC IUIJICKTPHUKH.

3 Monyne 4 — Xunkwe 1u- |M3ydeHue TeOpeTHYECKOro Marepuasa — 6 4acos. 18
anekTpuku. TBepaetommue u |[loaroroBka k 1abopaTtopHbIM paboTam - 4 yaca.
TBepAble AudeKTpuku. [lo- [IToaroToBka K MpakTUUECKUM 3aHATUAM — 4 yaca.
JMMEPBHI. [ToaroroBka K 3ammTe J1a00paTopHBIX padoT — 4

Jaca.
3 [ToaroroBka k 3K3amMeHy 36
HUTOI'O yacoB B cemecTpe 96
3aounas ¢popma o0yueHusn
e ce- HanMeIEOBaHne paszaena Beero
y4yeOHOH UCHUILIHHBI (MO- Buaer CPC
MecTpa 4acoB
AyJs)
1 2 3 4
Pa3nest - D1IeKTpOTEXHUYECKOE MAaTEpHUAIOBEICHNE

4 Monynes 1 — Knaccudukauus |M3ydenue treoperndeckoro Marepuana — 30 ya- 30
AIIEKTPOTEXHUYECKUX MAaTEepHU- |COB.
aimoB. OOmue cBOWCTBa IH-

DIIEKTPUUYECKUX MAaTEPHAJIOB

4 Monynes 2 — DOnexrpuueckue |M3ydenue teoperndeckoro Marepuana — 30 ya- 30
XapaKTCPUCTUKHU. ®u3uKo- |CoB.

XUMHUYECKHE M MEXaHUYeCKue
CBOMCTBA DJIEKTPOU3OJIAILIMOH-
HBIX MaTepUajoB

4 Monayns 3 — Tennosble (Tep- |M3ydeHue TeopeTndeckoro Marepuana — 15 ya- 30
MHYECKUE)  XapaKTEPUCTHKH |COB.
nuanekTpukoB. [azoo0pasubie |[logaroroBka k madoparopHsiM paboram - 15 ya-
JTUDIIEKTPUKHU. COB.

4 Monyns 4 — Kunkue nusnek- |M3ydeHue TeopeTndeckoro Marepuana — 15 ya- 29
TpUKH. TBepAcronMe W TBEP- |COB.
nsle nuanektpuku. [Tomumepst. | [loaroroska k jabopaTopHbIM pabotam - 14 ya-

COB.
[ToaroroBka K 3amiuTe J1a00paTOpHBIX paboT —
SYacoB.
4 IToaroroBka K 3K3aMeHy 9
HUTOI'O yacoB B ceMecTpe 128
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne cemecTpa Buabl yueoHoii Oo0pa3oBarte/ibHbIE TeXHO- |OCO0eHHOCTH
OYH. (3204YH.) padoThI JIOTUH NpoBeJeHusT 3a-
HATUHI (MHaH-
BUyaJIbHbIE/
IPyNIoBbIie)
1 2 3 4
Pa3nes1 - DIeKTpOTEXHUYECKOE MAaTEPUATIOBEICHHE
3(4) Jlexumu (Monayns 1) Jlexumst -  BU3yayM3aIus, ['pynmoBsie
pOOJIEMHOE H3JI0KEHUE
Jlexuu (Moayis 2) Jleknua -  Bu3yanu3auus, ['pyninoBsie
pOOJIEMHOE H3JI0KEHUE
JlabopaTtopusie pabotel (Moayns 3) | MccnenoBarenbckas pabora [Toarpymma
Jlaboparopusie pabotel (Moayns 4) | MccnenoBarenbekas pabora [Moarpynna

3.1. UuTepakTUBHBIE 00pa3oBaTe/IbHbIE TEXHOJIOTHH
3aHsaTHS B MHTEPAKTUBHOHU GopMe B 00beMe:

Ounas ¢gopma 00yueHust
- jexiuu —16 yacos;
- TpaKTHYECKUE 3aHATHSA — 16 Jacos.
- nmaboparopHble 3aHATHs — 16 Jacos.
3aounas ¢opma o0yueHusn
- JeKIuu —6 Jacos;
- nmaboparopHsie 3aHATHS — 10 yacoB.

B uckimounTenbHbIX Cllydasx MPUMEHSIETCS AJIEKTPOHHOE 00y4YeHHe U JUCTaHIIMOHHBIE 00pa3o-
BarenbHble TexHosoruu (D0 u JIOT), BKiIoYast MpoBeAEHNE TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH U
NPOMEKYTOYHON aTTecTalyu. Peannzanys nmporpaMMel JUCHUILIMHEI ¢ ucnonb3oBanueM D0 u JJOT
OCYIIIECTBIISIETCA TI0 YCMOTPEHHIO BEYIIEro MPENoAaBarelisi ¢ y4eTOM TEXHHUYECKUX BO3MOXKHOCTEN
00y4aroMuMXCsl ¢ UCHOIb30BAHMEM MPOrPAMMHBIX CPEJCTB, 00ECIIEUMBAIOIIMX IPUMEHEHUE AJIEMEH-
ToB D0 u JIOT B MHCTHTYTE, IyTEM CUHXPOHHOT'O M aCHHXPOHHOT'O B3aUMOJIEUCTBHS, K KOTOPBIM MO-
T'YT OTHOCUTBCS:

- 3JIEKTpOHHAast HTHPOPMAITMOHHO-00pa3oBarenbHas cpefa Macruryra;

- TPYIIIOBast TOJIOCOBast KOH(pepeHIms B Meccenmkepax (Sunexkc.Meccenmkep, VK Teams);

- TPYINIIOBOM YaT B MecceHpkepax SAnnexkc.Meccenpkep, corpansHoi cetn BKonrakre;

- OHJIaliH BUeokoHpepeHuus B SAxnexc. Tenemocr;

- BUJIC03AIUCH JICKIIMH NeJJarorndeckux paboTHUKOB MIHCTHTYTa, pa3MelEHHbIE Ha PAa3IMUHbIX BUjIE-
OXOCTHHIax (HampuMep, Ha KaHajlaX MpenojaBarelieil) u/mi oO0JaYHbIX XpaHWIUIIAX (Harmpumep,
Sunexc.Juck).
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4. OEHOYHBIE CPEJACTBA /UISA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
PE3YJbTATOB OCBOEHUS YUEBHOM JUCIIUILINHBI

4.1. Buapl KOHTPOJIA U aTTEeCTAlluH, (l)OpM]:I OLICHOYHLIX CPEACTB

Buaer Konapr nnnu- HaumenoBanune
No ce- | KOHTpOJISL | KaTOpPOB J0- | paszjena ydeOHOU O1eHOYHBIC CPEACTBA
MEeCTpa | U aTTe- | CTHKEHUS JUCITUATLINHBI dop- Komnye- Komn-Bo He-
OYH. | CTaIluH KOMIIETCH- (Mopyist) Ma CTBO BO- 3aBHUCUMBIX
(3a- | (BK, Tar, uui IIPOCOB BapUaHTOB
oun.) | [IpAt*) 1 3aJaHuH
1 2 3 4 5 6 7
3(4) BK, OIIK- 5.1 Paznen - Diekrpo-
Tar, OIIK-5.4 TEXHUYECKOE MaTe-
IIpAr pHATIOBEICHHE

Mopnyns 1 — Knaccupukanus 3neKTpoTeXHIYECKUX MaTe-
puasioB. OO1IMEe CBONCTBA AUAIEKTPUUECKUX MaTepUalioB

Jlaboparopubie pa- | YO-1 2 He menee 10
00TBI I1P-2

[Tpaktnueckue 3a- | YO-1

HATUS

Monyne 2 — DnekTpuuecKkne XapakTepucTuku. Ou3uko-
XMMUYECKHE U MEXaHWYECKHUE CBOMCTBA SJEKTPOU3O0JIS-

IMHUOHHBIX MAaTCPUAJIOB

Jlaboparopubie pa- | YO-1 2 He menee 10
00TBI I1P-2

[Tpaktnueckue 3a- | YO-1

HATUS

Monyns 3 — TensoBble (TepMUUECKUE) XapaKTEPUCTHKU

JIMRJIEKTPUKOB. 1'a3000pa3Hble JUAIIEKTPUKU.

Jlaboparopubeie pa- | YO-1 2 He menee 10
00ThI I1P-2

[Tpaktnyeckue 3a- | YO-1

HATHSI

Monyne 4 — Kunkue nuanektpuku. Teepaeromue u Teep-
Jiple dIeKTpuKu. Tloaumepsl.

Jlaboparopubeie pa- | YO-1 2 He menee 10
00ThI I1P-2

[TpakTnueckue 3a- | YO-1

HSATHSI

* BK — 6xo0noti konmpoaw, TAm — mexywas ammecmayusi, IIpAm — npomedxcymounas amme-

cmayus

4.2. IlpuMepHbIe TeMBbI KyPCOBBIX IPOECKTOB (padoT)

He mpeaycMoTpeHsl.

4.3. [IpumepHbIe TeMbI pedepaToB

He mpenycMoTpeHsl.
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4.4. TecTbl TeKyIIEr0 KOHTPOJIA

TecTbl TeKylIero KOHTPOJISA MO pa3/Jey IPOBOJHUKOBbIE MaTepHaJIbl
['pymnmoii BemecTs, y KOTOPOil 3anpelieHHast 30Ha OTCYTCTBYET, SIBJIIETCA IpyIna
- IPOBOJIHUKHU
- TUAJIEKTPUKH
- IIOJIYIIPOBOIHUKHU
- MarHUTHBIE MaTepUaIbI
['pymnmioii BemecTs, y KOTOPOi 3anpelieHHas 30Ha camasl LIMpPOKasi, IBJISETCs Ipynna
- IPOBOJIHUKHU
- TUAJIEKTPUKH
- IIOJIYIIPOBOIHUKHU
- MArHUTHBIE MaTEPUAIIBI
K 0cHOBHBIM CBOMCTBaM IPOBOIHUKOBBIX MaTEpUAIOB OTHOCSTCA ...

- IJJACTUYHOCTh, MAarHUTHAs IPOHULIAEMOCTh
- CHJIa TOKa, HAIIPsDKEHUE, MOLTHOCTb, CONPOTUBIIeHUE TepMo-2/1C
- ylienbHas IPOBOJUMOCTb, TEMIIEPATYPHBIA KO3()(PUIIMEHT yaeIbHOTO COIPOTUBICHUS,
tepMo-2/1C, npenen NpoYHOCTH IPU PACTSHKEHUU
- TEIUIONPOBOJHOCTh, KOHTAKTHAsl Pa3HOCTDH MTOTEHIIMAJIOB, MIPEie]l IPOYHOCTH, TBEPAOCTh
OCHOBHBIM CBOWCTBOM IIPOBOJJHUKOBBIX MaTepHaJIOB BISAETCS
- MarHUTHAsI IPOHUIIAEMOCTh
- HU3KOE Y/IeJIbHOE CONPOTUBIICHUE
- BBICOKAs TBEPJOCTD
- BBICOKOE Y/I€JIbHOE CONPOTUBIICHHE
AIOMUHUH, UCTIONB3YEMBII B 3JIEKTPOTEXHUKE, MAPKUPYETCS
- Ak 4
- Aly
-Dis
- AE;
B cBepxnpoBo/siiee cocTossHIE He MEePEXoIAT Jake Npu Haubojiee HU3KUX TeMIepaTy-
pax, JOCTUTHYTBIX B HACTOSIIIEE BPEMSI, METAJLIbIL:
-Al, Mg, W
-Ag, Cu, Au
-Nb, Pb, Yn
-Zn, Sn, In
Hemerannnueckum NpoBOAHUKOBBIM MaTepHaIOM SIBISIETCS. ..
-KpEMHUI
-JKEJIE30
-rpaguT
-cepa
CaMbIM 37€KTPOITPOBOAMMBIM METAIIJIOM SIBIISIETCS
-CBHHEIL
-cepebpo
-BoJIb(ppam
-)KeJe30
XapaKkTepHBIMH CBOMCTBAMU MEIH SIBJISETCH. . .
-BBICOKAsI AJIEKTPOIPOBOITHOCTD
-BBICOKasl TBEPJOCTh
-HU3Kas MJI0THOCTh
-BBICOKAsl yJIeJIbHAs IPOYHOCTh



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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OCHOBHBIM CBIPBEM JJIS1 IPOU3BOCTBA ATIOMUHUS SBIISETCS
-JKEJIe3HSK
“pyTHI
-OOKCHUTBI
-KyIIPUT
AnroMUHUR 13 OOKCHJIOB MOJTyYaroT IMTyTeM
- DJIEKTPOJIM3a
- IOMEHHOH IUIaBKH
CocTosHHE TPOBOAHMKA, ITIPH KOTOPOM €TI0 JIEKTPUYECKOE COIIPOTUBICHUE CTAHOBUTCS
IIPAKTUYECKH PABHBIM HYIIIO, HA3bIBACTCS
-KPHOIIPOBOAUMOCTBIO
-MarHUTONIPOBOAUMOCTBIO
-CBEPXIPOBOJAUMOCTBIO
-TIOJIIPU3YEMOCTBIO
CriaBbel Ha OCHOBE 0JIOBAa M CBHHIIA OTHOCATCS K ... IIPUIIOSIM
-BBICOKOTEMIIEPATYPHBIM
-CpeAHUM
-MSITKUM
-TBEPABIM
K TBepbIM IPUIIOSIM OTHOCHT. ...
-ITA30 u I10C60
-Sh u Pb
-M1 u M2
-[IM162 u [1Cp25
JlyxeHuem Ha3bIBaeTCs IIPOLECC MOKPBITHSI IOBEPXHOCTH METAJlJIa TOHKUM CJIOEM. ..
-Al
-Pb
-Li
-Sn
[Ipu yBennueHnn coaepkaHus MPUMECEH y.. JIEKTPONPOBOAHOCTh MEIH
- IIOBBIIIACTCS
- YMEHBIIIAeTCA
- YMEHBILAETCS WU YBEIIMYMUBACTCS B 3aBUCUMOCTH OT BHJIa ITPUMECEN
- HE U3MEHSETCS
JI1s amoMUHUS XapaKTEpHbI
- HM3Kasl TeILUIONPOBOJHOCTh, BBICOKASI TBEPIOCTh
- HU3Kasl IUIACTUYHOCTD U 3JIEKTPOIIPOBOIHOCTD
- HU3Kasi KOPPO3HOHHAsA CTOMKOCTh, BBICOKAsI IPOYHOCTh
-HU3Kasl IUIOTHOCTB, BBICOKAs 3JIEKTPOIIPOBOJIHOCTD
OCHOBHBIMU TOKOIIPOBOASIIMMY YacTULIAMU B METaJlIaX SIBISIOTCS
- IPOTOHBI
- KaTUOHBI
- HEOHBI
- 3JIEKTPOHBI
B snexkrponuTax 0CHOBHBIMY TOKOIIPOBOASAIIMMY YaCTULIAMH SIBJI-CSL:
- DNEeKTPOHBI
- Snpa
- Helitponsl
- Moubl



20.

21.

22.

23.

24,

25.

26.

217.

28.

29.
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Yucras Meab NPUMEHSETCS B KAUE€CTBE MaTeprana:
- DJIeKTPOMEXaHUUYECKOTO
- AHTU(PUKLIMOHHOTO
- KonctpykunonHoro
- XKaponpouHnoro
Yucras Meap TPUMEHSIETCS B KAU€CTBE MaTepuaa:
- DNEeKTPOTEXHUYECKOIO
- AHTH(QPUKIUOHHOTO
- KoncTpykunonHnoro
- JKaponpounoro
J1J1s U3roTOBJICHUS] MATHUTHBIX OOMOTOK 3JIEKTPOJIBUTaTeNeH UCTIOIB3YIOT IPOBOA:
- Kabenn
- MaruutHslie
- YCTaHOBOYHBIE
- OOMOTOYHBIE
[Teprnomuyeckoe 3aMbIKaHUE U pa3MbIKaHHE HJIEKTPUIECKOH IIeTTH 00eCTIeYnBal0T KOHTAK-
ThI
- BCe
- CKOJIb3sI11E
- LIeTIbHBIE
- pa3pbIBHbIE
Jlis nostydeHus 0co00 YMCTHIX MPOBOJHUKOB MCIONb3YETCS METO]I TUIaBKU
- JOMEHHOU
- ra3oBou
- UHnykunonHomn
- IyroBOM
[Tpu yBenuueHuM cofepkaHus IUHKA B (alb(ha) TaTyHsIx
- MPOYHOCTh YMEHBINAETCS, TIIACTUYHOCTh YBETUYHBACTCS
- MPOYHOCThH YBEIMYMUBAETCS, IUIACTUYHOCTh YMEHBIIAETCS
- MPOYHOCTD U TJIACTUYHOCTh YMEHBIIAIOTCS
- MPOYHOCTH U MJIACTUYHOCTH YBEIMUYHUBAIOTCSA
BugoMm cBsi3u, XxapakTepHBIM TSI IPOBOAHUKOB 1-TO pajia, sSIBISETCS CBS3b
- HIOHHAs
- KOBaJICHTHAas
- METaJTTNYeCKas
- OCTaTO4Has
KoHTakTHas pa3HOCTh MOTEHIIMAJIOB ABYX MIPOBOJIHUKOBBIX MAaT€PUAJIOB BbI3BIBAETCS Pa3-
JMYHOMN paboToil BeIXOa
- HEUTPOHOB
- MPOTOHOB
- HIOHOB
- 3JIEKTPOHOB
OCHOBHBIM CBOMCTBOM IPOBOJIHHUKOB SIBIISIETCS CIOCOOHOCTh
- POIYCKATh ANEKTPUICCKUN TOK
- TEHEPUPOBATh JIEKTPUUECKHE UMITYIbChI
- CO3J1aBaTh JIEKTPUUECKOE TOJIE 3a CUeT MPEABAPUTEIHHON AIEKTPU3ALINN
- IOJISIPU30BATHCS
Y npoBOJTHUKOB 2-TO PO/ia OCHOBHBIMHU TOKOTIPOBOISIINMH YaCTUIIAMHU SIBJISTFOTCSI:
- DJIEKTPOHBI
- Snpa
- Helitponsl
- Nonst
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4.5. BapuaHTbl KOHTPOJbHBIX 321aHU I
He npenycmorpensl

4.6. CIMCOK BOIIPOCOB K 324€TY M IK3aMeHY

BOITPOCHI K DK3AMEHY
Koanbl uH-
JIAKATO-
Ne Bo- poB [0-
Conep:xanue pa3jesa B IMIAKTHYECKUX eIMHULAX
mpoca CTHIKECHUSA
KOMIIe-
TeHINHI
1 2 3
INPOBOJHUKOBBIE MATEPHUAJIBI
1 B uem oTiMume CTPYKTYpPHOT'O CTPOCHUS MaTEPUANIOB: IPOBOIHUKOB, MTOIYIIPO- OIIK-5.1
BOJIHUKOB U TUDJICKTPUKOB? OIIK- 5.4
2 KakoBbl MEXaHU3MBI AIIEKTPOTIPOBOTHOCTH MAaTEPHAJIOB K OCHOBHEIE CBOMCTBA
MIPOBOJTHUKOB?
3 KakoBb! OCHOBHBIE HAIIPABJICHUS M IPOTHO3BI Pa3BUTHSA HJIEKTPOIPOBOIHUKOBBIX
MaTepuaioB?
4 YeM 00ycCIIOBIIEH U KaKUM 00pa30M MPOUCXOIUT MEPEHOC AINEKTPHUYECKHX 3apsI0B
B IIPOBOJHUKAX MIEPBOr0 U BTOPOro poja’?
5 [lepeuncnute Bce PaKTOPHI, BIUSIOMINE HA SJIEKTPUUIECKOE CONPOTUBICHUE Me-
TAJUTMYECKUX MPOBOTHUKOB?
6 KakuMm oOpa3oM u mouemy yzaesabHast SIEKTPUIEcKasi MPOBOJTUMOCTD U COIIPOTHB-
JICHHE METAJUIMYECKUX MPOBOJTHUKOB 3aBUCST OT TEMIEpaTyphl?
7 KakuMm 00pa3oM 1 mouemy yzAeabHas JIEKTPUIEcKasi IPOBOIUMOCTb U COIPOTHUB-
JICHE METAIUIMYECKHUX MMPOBOTHAKOB 3aBUCSIT OT MEXaHWYECKUX BO3ICHCTBHIA?
8 KakuMm oOpa3oM u mouemy yzaesabHast JeKTPUIecKasi MPOBOIUMOCTh U COIIPOTHB-
JICHHE METAJUIMYECKHUX ITPOBOJHUKOB 3aBUCST OT Pa3HOI0 poJia npuMeceit?
9 ITo xakoii mpu4KMHE U KaKUM 00pa3oM pa3Mepbl MPOBOAHUKOB BIUSIOT HA UX 3JIEK-
TpHUYECKHe CBoWcTBa?
10 Kaxoit meTasi siBisieTcst SIEKTPOTEXHUISCKUM CTAaHAApTOM?
11 I"e McnoIb3yI0TCsl MaTEpPHalbl BBICOKOTO CONPOTHUBIICHUS?
12 Yro xapakTepu3yeT TeMIepaTypHbIil KO3 GHIUEHT yAeTbHOT0 3JEKTPHUECKOTO
COTIPOTHUBJICHUS?
13 Kak paccunTbiBaeTcst TeMIiepaTypHbId KO3(D(QHUIIMEHT yIEIBHOTO JIIEKTPUIECKOTO
COIIPOTHBIICHHS ?
14 SBnseTcs aM TeMIepaTypHbIi KO3 QUIMEHT yAeIbHOTO CONPOTUBICHHUS KOH-
CTaHTOM JJIs1 MaTepuasa v mouemy?
15 KakoBbl TpeOoBaHHS K TIPOBOTHUKOBBIM MaTepHaliaM BRICOKOW TPOBOJINMOCTH U
KaKHe MaTepualibl COOTBETCTBYIOT UM B 0OJblIeH Mepe?
16 HazoBure ueThIpe MeTaIIa IyYIIMX 10 AJIEKTPUIECKOI TPOBOJUMOCTH B MOPSIKE
BO3pAcTaHUs YIAEIBHOTO YIEKTPUIECKOTO CONMPOTHUBIICHNSA?
17 Kakwve npoBOHUKH BHICOKOTO JIEKTPUIECKOTO CONPOTHBIICHHUS SIBJISTFOTCSI HANOO-
Jiee pacupOCTPaHEHHBIMH B 3JIEKTPUUECKON TPAKTHKE U B CHITy KAKHX OCOOCHHO-
CTeil CBOMCTRB?
18 KaxoBsl 0OCHOBHBIE CBOWCTBA OMMETAITMUECKUX MaTepHaIoB U 00JIaCTH UX TpH-
MEHEHUSI?
19 Kakwue ocoOble TpeOOBaHUS U IO KAKOW MPUYHMHE MPEABIBISIOTCS JIs1 pEOCTATOB U
pE3UCTOPOB?
20 B uem cyTh sBIEHUS XapakTepu3yeMoro NoHATHeM "kpunronpoBoaumocts? Ka-

KHC MAaTCpUaJIbl U 11O Kakoit MPUYINHC ABJIAKOTCA MCPCICKTUBHBIMUA KPUIITOIIPO-
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BOIHUKAMU?

21 KakoBbI BO3MOKHOCTH M NIEPCIIEKTUBBI UCIIOJIb30BaHHS CBEPXIIPOBOJHIKOB B
JNEKTPOTEXHHKE, UTO CACPKUBACT UX IIUPOKOE IPUMEHEHHE?

22 B 1yem ocoOeHHOCTH pabOTHI ITEKTPOTEXHUUECKUX MAaTEPUAJIOB B KAUECTBE JJIEK-
TPUYECKUX KOHTAKTOB U KAKUM OCHOBHBIM TPeOOBaHMUSIM OHU JOJIKHBI OTBEYaTh?

23 [lepeuncnuTe ¥ NOSCHUTE HEOOXOAUMOCTD COONIOCHNUS TPEOOBaHUH MPEIbSIBIIS-
€MBIX K KOHTAKTHBIM COCTUHEHUSIM METAJIIOB?

24 [Touemy MeTamTu4ecKue CIUIaBbI THIIA TBEPBIX PACTBOPOB 001aat0T H60ee BbI-
COKHM DJICKTPUYECKUM COTIPOTHBICHHEM, YEM YHCTHIE UX KOMIIOHEHTHI U KaKHUM
00pa3oM OHO 3aBHCHT OT COCTaBa CILIaBa?

25 [Touemy npu TemnepaTypHOH 3aKajke YAeIbHOE CONPOTHBICHUE METAIJIOB BO3-
pacraer, a IpyU OTKUIe - yMEHbIIaeTCs ?

26 [Tepeuncnute 0COOEHHOCTH COSAMHEHHS U MPUCOCTUHEHUS aJIOMHUHUEBBIX MPO-
BOJIOB U TMOSICHUTE MIPUYMHBI UX ONpeesonme?

27 Kakue cBoiicTBa Me ONPEENAIOT IUPOKOE TPUMEHEHHE B 3JIEKTPOYCTaHOBKAX?
Urto xapakTepusyeT TepMHH "BOAOpoaHast 0one3Hs Menu'?

28 Kakwue TpeOoBaHMs IPeXbABISIFOTCS K MPUIOAM U (IIF0OcaM U 110 KaKUM TIPAIH-
Ham?

29 [TpuBeanTe M3BECTHBIE BaM COCTAaBbI KEPMETOB, X CBOMCTBA M 00JIaCTH MPUMEHE-
Hus?

30 YrnepoaHblil pe3ucTop | MPOBOJIOYHBINA PE3UCTOP, H3TOTOBICHHBIN N3 HUXPOMA,
UMEIOT OJTMHAKOBOEC HOMUHAJIBHOE COMPOTHBIICHHE. Pe3ncTOphI mapasiebHO
BKJIIOUEHBI O HanpspbkeHueM. OIMHAKOBAas! JIM MOILITHOCTD OYyAET BBIACIISTHCS B
HUX U noyemy?

31 OnwuimTe MeTOIbI IPUCOSANHEHUS ATIOMUHHUEBBIX U METHBIX YKHJI IPOBOJIOB K
3a)KMMaM arnmnaparoB U MJIaHOK?

32 OnuimTe TEXHOJIOTUH BHINOJHEHNS OKOHIIEBAHUSI MHOTOIIPOBOJIOYHBIX aJIFOMH-
HUEBBIX JKWJI IPOBOJOB OIIPECCOBAHUEM U Ia30BOI CBapKOM?

33 [epeuncnuTe ¥ TOSCHUTE MPEIbIBIsieMble TPEOOBaHUS K HEMETAIUIMYECKHUM TIPO-
BOJIHMKAM U 00JIaCTSM MX NMPUMEHEHHS B 3aBUCHMOCTH OT CBOWCTRB?

34 ITo xakuM NpUYUHAM YIETbHOE COMPOTUBICHUE METAIJIOB YBEIMYMBAETCS C O~
BBILLICHUEM TeMIepaTypsl?

35 YemM omnpeaensieTcs: IepexoaHOe COMPOTHRICHHE KOMMYTHPYIOIMX KOHTaKTOB, U
KaKOBBl METOJIbI €0 MUHUMH3AINH?

36 Ilepeuncnute 001aCcTH MPUMEHEHHUS IPOBOJIHUKOB ¢ MUHIUMAJIbHBIM TEMIIEPATYP-
HBIM KO(DDUITMEHTOM YITHHEHHS?

37 Kakune 0coOeHHOCTH CBOMCTB 01aropoAHBIX METAIUIOB ONPEACISIIOT UX IPUMEHE-
HUE JIJIs KOMMYTHPYIOIIUX KOHTAKTOB M B YeM 0COOCHHOCTH NMPUMEHEHHS?

38 Kakye KOMIO3HIMOHHBIE MAaTepHalIbl IPUMEHSIOTCS U1l KOMMYTHUPYIOIUX KOH-
TaKTOB, B YEM HX MPEUMYILIECTBO U HEAOCTATKH MEPe] METAIUINIECKUMHU KOHTAK-
Tamu’?

39 OnuimTe TEXHOJIOTUH TPUMEHEHUS] TEPMUTHON U TEPMHUTHO-THI'€IIbHON CBapKH
MIPOBOJIOB?

40 Beinummre u faiite cpaBHATENBbHBIN aHanu3 BennduHaM p 1 TKp onpeneneHHbIX
METaJIOB U CIUIaBOB?

41 B kakux ciayJasx ¥ KaKue MPUIOHN JTOJDKHBI MPUMEHSTHCS PH MaiKe?

42 KakuM ocHOBHBIM TpeOOBaHUSAM TOJKHBI OTBEYATH CIUIABBI BHICOKOTO OMUYECKO-
T'O COMPOTHBJICHUS M KaK OHU PEATU3YIOTCS Y OT/IENBHBIX MaTepuasioB?

43 Uto XxapakTepu3yeT U Kak paccuuTbiBaeTcs yrcio Jlopenma'."

44 [epeuncnure 1 MOSCHATE CBOMCTBA CTAIN CIEPKHUBAIOIIHE €€ IIMPOKOE TPHMe-
HEHHE B KaUeCTBE IPOBOAHMKOBOTO MaTepuasa?

45 Kakne mogudurkanum yriepoaa UCTIONb3YIOTCS B 3JIEKTPOTEXHHUKE U TSI KAKHX
nenei?

46 Kak knaccuuIpyroTCst IPOBOJHUKOBBIE MaTEPUAIIbI?

47 KakoBbI OCHOBHBIE XapaKTEPUCTHKH IPOBOJHUKOBBIX MaTEpPHAaIOB?
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48 B uém 3akirodaeTcs CyIIHOCTD SIBIICHUS CBEPXIIPOBOJIUMOCTH U KaKHe MaTepHabl
NPUMEHSIIOTCS 115l U3TOTOBJICHUS CBEPX- U KPHONPOBOJAHUKOB?
49 Kakue criaBbl BHICOKOTO COMTPOTHUBIICHUST Hauboliee MIMPOKO MPUMEHSIOTCS B
AIIEKTPOTEXHHUKE U JUIS KAKUX Telneii?
50 Jst Kakux 1enei UCToNb3yI0TCsl MaTepHallbl HA OCHOBE OJIarOpOJHBIX U HebIaro-
POIHBIX METAIIIOB?
JAUDJIEKTPUYECKASA TIPOHULHAEMOCTD
51 B uém Qusndeckast CynmHoCTh TOMSPU3ANNAN JUICKTPUKOB? OIIK-5.1
Kakwue pusnueckue MexaHU3MBI MOJIIPH3AIUH HAaUOO0Jee THITMYHBI JUTS JUAJICK- OIIK-5.4
52 TPUKOB U B YEM UX CYIIHOCTH?
53 UYro Ha3piBaeTcs (XapaKTepu3yeT) TUIICKTPHUECKONH MPOHUIIAEMOCTBIO?
[MosicHuTe pa3HUIYY MEXKITY TEPMUHAMH «OTHOCUTEIbHAS JUAIEKTPHUYECKAs IPO-
HUIIAEMOCTBY, «IUDIICKTPUIECKAs TIPOHUIIAEMOCThY, «aDCOTIOTHAS TUDIICKTPUYC-
54 CKasi MPOHUIIAEMOCTBY.
55 B uém 3akmroueHa pu3uyuecKas CynHOCTh AUINECKTPHYCCKHUX MOTEPh?
[MpowuttocTpUpyiTe MPUMEPOM BKHOCTH JUTSl PAKTHYECKOTO HCITOB30BAHUS
56 JIMDJICKTPUKOB TAKOTO MApaMeTpa, Kak JUINICKTpHUecKas MPOHHUIIAEMOCTb.
Kak 3aBucHT quaiekTpuueckasi IPOHUIAEMOCTh U YTOJl TUAIEKTPUUECKUX TTOTEPh
57 OT TeMIIEPaTyphI?
Kakoe BnusiHAE OKa3bIBAIOT BIAYKHOCTh HA YIOJl JUIJICKTPHUCCKHUX MOTEPh U JIU-
58 AIIEKTPUICCKYIO MPOHUIIAEMOCTD AIEKTPOU3OJISIIIMOHHBIX MATEPHUATIOB?
[Toyemy 1 KakuM 0Opa3OM 3aBHCAT €, M tg0 OT YaCTOTHI IPUIIOKEHHOTO HATIpsiKe-
59 Hus?
N300pa3ute BEKTOPHYIO JHAarpaMMy TOKOB B JIUBJICKTPUKE C MTOTEPSIMHU H 00BsIC-
60 HUTE CYIIHOCTH tgo.
B cuny, Kakux CBOWCTB €; U tgd CUMUTAIOTCS] BAKHEUIIMMU XapaKTepPUCTUKAMU
61 ANEKTPOU3OJISIIIMOHHBIX MaTepUAIIOB?
[MTo xakuM MpU3HAKAM JUBIICKTPUKU TOAPA3ACISIOTCS HA TIOISPHBIC W HETTOJISP-
62 Hpele? KakoBa pa3HHIla HX OCHOBHBIX CBOMCTB?
[Mouemy ycnoBust paboOThI TUAIEKTPUKA [TOJT TIEPEMEHHBIM HANPSHKCHUEM CUHTA-
63 10TCs O0Jiee TSHKENBIM, YeM MPH MOCTOSTHHOM HAIPSHKCHUU?
Kakue 3HaueHHs A7 TUJICKTPUKOB PA3IIUUHBIX THIIOB MOKET MMPUHUMATEH OTHO-
64 CUTeIIbHAs IUANIEKTpUYecKas MPOHUIIAEMOCTh U TouemMy?
65 Yro Takoe: "nOOPOTHOCTH U3OJISIMH" M 0 YEM OHA CBUIETEIBCTBYET?
OT 4ero 3aBUCST MOTEPU SHEPTHH B U30JISLINH, U Kakue (PaKTOPBI YBEINUUBAIOT
66 nx?
YeM 00BsCHICTCS 3aBUCUMOCTh t20 OT BIAKHOCTH SJICKTPOU30JISIIMOHHOTO MaTe-
67 puana?
KakoBa 3aBHCUMOCTD €; OT YaCTOTHI IPHIIOKEHHOTO HAMPSDKEHUS U B UEM MTPUYH-
68 Ha SIBJICHUS?
B 4ém 3aknrouaeTcs CyIHOCTh abCopOIUK TBEPABIX AUDIIEKTPUKOB, U KAKOBBI
69 MIPUYHHEI €€ BBI3BIBAIONITHE?
70 YeM 00YCIIOBIIEHO OTJIMYHE CBOMCTB MOJSIPHBIX W HE TIOJSPHBIX JUAICKTPUKOB?
YeM 00yCIIOBIIEHO OTJIMYKE 3aBUCUMOCTEH tg0 U €, OT YAaCTOTHI IPHIIOKEHHOTO
71 HaNpsDKEHUS! 1S TOJSPHBIX M HEMOJISPHBIX AUMIEKTPUKOB?
B uém 3aknrouaeTcs oTpHUIIATEIbHBIH d3PPEKT 3aKPUTUIESCKON HOHU3AIHH - JIH-
72 ANEKTPUKOB?
73 Ot yero u KakuM 00pa30M 3aBUCSIT IOTEPH PHEPTUH B U3OISIUN?
o kakoil mpuYHMHE B KauecTBE XapaKTEPUCTUKU AUIIIEKTPUIECKUX MOTEPh HC-
74 10JIb3YETCSI UMEHHO TPUTOHOMETpHUecKast QYHKIH tgo yria d?
KakoBa npupoja u Mexanu3Mbl 00pa3oBaHus CBOOOHBIX HOCHTENEH 3apsiioB B
75 JMDIIEKTpUKax?
Kakumu npuunHaMu BeI3BaHBI AUAIIEKTPUYECKUE TIOTEPH B DJICK-
76 TPOU3OJISIIIMOHHBIX MaTepUallaX U B3aMMOCBSI3aHbI JIH OHU?
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OO0BacHUTE pa3HUIY B CTPYKTYPE 3aBUCUMOCTH OT 9aCTOTHI MPHIIOKEHHOTO

77 HanpsDKEHUS U1 TOJSAPHBIX M HE TMOJIIPHBIX TUAJICKTPHKOB.
78 O0spsicuute npuHLIUN n3MepeHus tgd mo cxeme lepunra.

Kak n3MepuTh OTHOCUTENIBHYIO AUIIEKTPUUYECKYIO IPOHUIIAEMOCTh 00pasia au-
79 AIIEKTPHKA IIPOU3BOJIBLHON GOPMBI?
80 KakoBa mpakTuieckasi 3Ha4MMOCTb U3MepeHui tgd u €.? [losicHuTe npuMepamu.

OT KaKuX OCHOBHBIX (DaKTOPOB 3aBHCAT MOTEPH SHEPTUH B DIIEKTPHUECCKOHN U301
81 LUK ¥ KaKUM 00pa3om?

Uro xapakTepusyIoT tgd u €, ,i KaKOBBI Harboiee 00IIre 3aBUCUMOCTH MX OTIpe-
82 Jensromue?
83 [lepeuncnuTe 1 1aliTe KPATKYIO XapaKTEPUCTHKY METOAaM U3MEpPEHHS €, U tgo.

Kaxum o6pazom paccunThiBaeTCst M H3MepsieTcs tgd s 00pas3oB AMIIEKTPUKOB
84 IJI0CKOH (hopMbI?
85 Kakum o0pa3zom uzmepsiercs tgd KUIKUX AUIIECKTPUKOB?

B uéM OT/IHUMS B ONpeIeNeHnH tgd U &, pu yactoTax 50 ' u yactotax 400-10°
86 I'o?

[IpuBeanTe mapamieNbHyIO U [IOCTIEI0BATENbHYIO SKBUBAJICHTHYIO CXEMBI IUAJICK-
87 TPHKa U COOTHOLIEHHSI MKy UX ITapaMeTpaMHu.

AKUIAKHUE JUIJEKTPUKHN

88 Knaccudurarust )KuaKnx AUIIEKTPUKOB. OIIK-5.1
89 O06nacTh NPUMEHEHHS KUIKUX JUIICKTPUKOB. OIIK- 5.4

Urto noHuMaeTcs oI HOHATHEM "BA3KOCTh" 1 4eM 00YyCJIOBIICHA €€ BaXKHOCTh KaK
90 XapaKTePUCTHUKH AIEKTPOM3OISIIMOHHOTO MaTeprana?
91 [aiite onpeaeneHue TEpMUHY «AMHAMHYECKAsl BA3KOCTHY.
92 Jaiite onpesenenue TepMUHY «KHHEMATHUECKasl BA3KOCTBY.
93 Enuauie! usmMepenus BsI3KOCTH.
94 Uro Takoe [lackans-cexynna, [1ac?
95 UTto moHMMaeTcs MoJl HOHATHEM "TeKy4eCTh)?

Kakue cBoiicTBa 3JIEKTPOU30ILMOHHBIX MaTEPUAIOB XapaKTepU3yIOT KHHEMAaTH-
96 YyecKasi, TMHAMHYECKasl U YCIIOBHAs BA3KOCTH?

KakuMm 006pa3oM BsA3KOCTH TpaHC(POpMATOPHOTO Maciia BIHsIeT Ha paboTy TpaHc-
97 dhopmaropa?

Kakue MeToasl 1 MprOOPHI IPUMEHSIOTCS AJIS1 ONPEAEIECHUS BA3KOCTH XKHUIKUX
98 JIUDJICKTPUKOB?

KakoBa 3aBHCUMOCTbD CTETIEHH BSA3KOCTH XKHJKUX JUAIEKTPHKOB U €r0 ClIOCOOHO-
99 CTH IIPONUTHIBATH MOPUCTHIE AUNIEKTPUKU?

[louemy HeZOIYCTHMO B Ka4eCTBE IEKTPUUYECKON M30JIALUH IPUMEHSITh Macia ¢
100 BSI3KOCTBIO OoJiee 4 - 4,5 °O nipu T-20°C u menee 1,6 - 1,8 °D npu 50 °C?

OOBsicHHTE IPUYUHY MTOBBIIICHHUS BA3KOCTH Macell MPH OXJIXKICHUU U TTOHATHE
101 "X0JI0I0CTONUKOCTB".
102 OnuimTe COOTHOUIEHUE MEXKY €AMHUIIAMH BSI3KOCTH.

Uem 00BsICHAETCS HEOOXOIMMOCTE OTIPEACIICHNS TOTO MM HHOTO BUA BA3KOCTH?

Kakas u3 HHX, Ha Balll B3MJISA], U IIOYEMY HanOoJIee TIOTHO XapaKTepH3yeT CBOW-
103 CTBA KUJKUX JTUIIEKTPUKOB?

[louemy 1 KakuM 00pa30M 3aBUCST HIEKTPOU3OISALMOHHBIE CBOHCTBA KUAKHUX JIU-
104 JJIEKTPUKOB OT TEMIIEpaTypbl?

Kakum 00pazom BS3KOCTb KHUIKUX AUIEKTPUKOB BIUIET Ha paboyre XapakTepH-
105 CTUKH DJIEKTPOTEXHUUYECKUX YCTPONCTB?

[Mouemy y TBepABIX TUIIIEKTPUKOB, TIPOIUTAHHBIX JIEKTPOU3OISIIIMOHHBIMH KU1
106 KOCTSIMH, YBEITMUUBAETCS SJICKTPHUUECKAsI TPOYHOCTH?

[louemy npu UCTIBITAHUY HA TPOOOH KUAKUX TUIIEKTPUKOB NIEPBBIN OIBIT HE
107 y4UTBIBaeTCS?

Kakwue mpoBepky BKIIOUEHBI B IIEPEUEHb UCIIBITAHUH 110 cXeMe "' COKpalleHHbII
108 aHaIM3" )KUJKUX JTUDJICKTPUKOB?
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[Touemy MUHUMAaNBHOE HAIPsDKEHUE TPOOOS TpaHC(OPMATOPHOTO MacCiIa MPHUXO-
JUTCS Ha TemrepaTypbl 0nu3kue k °C 1 BO3pacTaeT Kak Npy CHIDKEHUH TeMIepa-

109 TYpBI, TAK U NIPH €€ YBEITUUCHHUN ?
110 Ot KaKkuX (PaKTOPOB 3aBUCHUT AJICKTPHUUCCKAS TIPOTHOCTD KUAKUX TUIIICKTPHUKOB?

[Touemy ¢ pocTom 0OBbeMa U IIIOIIAAM JKUIKOTO AUNIEKTPUKA, HAXOASALIETOCS B
111 ANEKTPUYECKOM T0JIE, €ro MPOOMBHOE HANPSHKEHHE CHIYKACTCS?

KakoB MexaHN3M 3JEKTPOIPOBOAHOCTH KUAKHUX 3JIEKTPOU3OISIIMOHHBIX MaTepH-
112 QJIOB M B 4€M ero 0coOeHHOCTH?

[Toyemy 1151 Ta3000pa3HBIX U KUAKHX TUIJIEKTPUKOB yIEIbHOE MIOBEPXHOCTHOE
113 COMPOTHUBIICHHE 00OBIYHO HE pACCMATPUBACTCS?

I'A300BPA3HBIE IUJJEKTPUKHU

Kak 3aBuCHT anieKTpriecKasi MPOYHOCTh Ta3a OT paccTOSHUS Mex Iy anektpoaamu, | OITK- 5.1
114 ux (OpMBI, JaBJICHHUS U TEMIEPATyphI? OIIK- 5.4
115 Uto Takoe mpo0oii 3JEKTPOU3O0JIAIINOHHBIX MAaTEPHATIOB?
116 UTo TaKoe 3NEeKTPHUYECKasi MPOYHOCTD AIEKTPOU3OISIIIMOHHBIX MATEPHUATOB?

Ot Kakux (pakTOpOB 3aBUCHUT HIEKTPUUECKAs MPOYHOCTh Ta3000pa3HbIX AUIIEK-
117 TPHUKOB?
118 Kak anexTpuyeckast IpOYHOCTh AUIIEKTPUKOB 3aBUCHUT OT TeMIEpaTyphl?

Kak snextprdeckast IpOYHOCTD HJIEKTPOU3OIALUOHHBIX MAaTEPUAJIOB 3aBUCUT OT
119 YaCTOTHI IEPEMEHHOTO TOKA?

[Toyemy ¢ poCTOM TOJIIUHEI AITEKTPOU3OISIIMOHHOTO MaTepHala ero dIeKTpuye-
120 CKas MMPOYHOCTH CHIKAETCS?
121 MoskeT i IPON30UTH TIPo00ii (ANEKTpUIeCKnii) Bakyyma?

[Touemy snekTpuyecKas MPOYHOCTH TBEPIABIX HIEKTPOU30IALUOHHBIX MAaTEPHAJIOB

(TIpy HOpMATBHBIX YCIOBUSIX) BBIIIIE, YEM Y )KHIKUX, & KUJKUX - BBIIIE, YeM Y Ta-
122 3000pa3HBIX?

Kak BauseT noisipHOCTh 3JEKTPOJOB HA BEINYMHY NPOOUBHOTO HAMIPSDKEHUS Y
123 ra3000pa3HBIX TUIICKTPUKOB?

[Ipu ompeneneHHbIX YCIOBHAX B Ta3000pa3HbIX 3JIEKTPOU3OIISIIMOHHBIX MaTepra-
124 JlaX HE MOXKET HACTYIUTh dNeKTpudeckuii mpoooi? Kakue 310 ycnoBus?

KakuMm 00pa3oM 1 mouemy 3JIeKTpHUecKast IPOYHOCTh ra30B 3aBUCHT OT J1aBJe-
125 Huys?
126 KakxoBbI HETOCTATKU Ta3000pa3HBIX TUAIEKTPUKOB?
127 Ot Kakux akTOpoB 3aBUCHT DIEKTPUIECKAsi POYHOCTh Ta30B?

KakuMm 00pa3zoM U3MeHAETCS JJIeKTPUIECKas HPOYHOCTh BO3/1yXa MPH yBEIHMUEHUH
128 €ro BIAKHOCTH?
129 HazoBuTe nponeHTHEIN COCTaB OCHOBHBIX T'a30B BO3ayXa?
130 Uto Takoe 3jieras (XMMHYECKUH cocTaB)?
131 B gem pa3Huna mpo6osi B 0THOPOAHOM K HEOJIHOPOIHOM IEKTPUIECKOM MoJie?

KakoB MeXaHU3M 3JIEKTPOIIPOBOJHOCTH Ta3000pa3HbIX AUIIEKTPUKOB U B UEM €TO
132 ocobeHHoCTH?

[Mouemy st ra3000pa3HBIX U KUIKUX JUIIIEKTPUKOB YIEITBHOE TIOBEPXHOCTHOE
133 COIIPOTHBJICHHE O0OBIYHO HE paccMaTpUBaETCs?

MEXAHHUYECKHUE XAPAKTEPUCTUKH

YemM onpenensrorcst TpeOOBaHMUS, IPEIbSIBISIEMBIE K JIEKTPOU30JISIIIMOHHBIM Ma- OIIK-5.1
134 TeprajiaM MPaKTUKON ¥ KaKOBBI OHH? OIIK- 5.4

Yro moHMMaeTCs Mo TBEPAOCTHIO IIEKTPOTEXHUUECKUX MAaTEpPHAIOB U B KaKHX
135 ClIydyasix IpUMEHEHUs OHa UrpaeT HanboJiee BaKHYIO pOJib?

B xakux eguaumax n3mepsercs TBEpAocTh? [1osCHUTE OTIHYHS U B3aUMOCBSI3h
136 CBOWCTB MU XapaKTEPU3yEMBIX.
137 [lepeuncanre METObI ONpeAETICHUS TBEPIOCTH U NOSCHUTE UX CYITHOCTD.

B 4ém npakTuueckasi HEHHOCTb 3HAHHUS TAKUX XapaKTEPUCTHK AJIEKTPO-
138 W30JISIIIMOHHBIX MaTEPUAIOB, KaK yJapHasi BA3KOCTh U XPYIKOCTh?
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Kaknm MexaHH4eCcKUM HCITBITAaHUSIM MIOABEPIarOTCA JICKTPOU3OJIAIUOHHBIC MAaTC-

139 pHUaNbl U ¢ KaKOH 1enbIo?

[lepeuncnute METOABI OMNpeeNeHUs TBEPJOCTH U MaTEPUAIIBI AJIS1 KOTOPBIX MPEa-
140 HOYTUTEJIEH TOT WJIM MHOW METOI.

Kakwne ncrsITanms MaTepruanoB BXOAAT B 00bEM "MeXaHMIEeCKUX'" U B UéM HX
141 CYIIHOCTB?
142 Ot yero u KakuM 00pa30M 3aBHCUT MeXaHMUECKasl MPOUYHOCTh TUIIICKTPUKOB?

Kakwue nenu npecienyroT MEXaHH4eCKUe UCIIBITAHUS 3JIEKTPOU30JIALIUOHHBIX Ma-
143 TEPUAJIOB U, B YACTHOCTH, TOT WJIK UHOM UX BUJ?

[Toyemy mpu pacuére TBEPAOCTH IUIACTMACC HATPy3Ka IPUBOAUTCS B SANHUIIAX
144 YCIIOBHOU TITyOWHBI BIABIUBAHUS?

Uro obmrero u B uéM oTimdre (PU3NIECKOi CYIIHOCTH XapaKTePUCTHK "yaapHas
145 BA3KOCTh'" M "XpYNKOCTH"?

B 4ém npeumyIecTBa u HEAOCTATKU Pa3IMYHBIX METOJOB OMpPEIeIICHHS TBEPAO-
146 ctu?

TEPMHUYECKHUE XAPAKTEPUCTUKHU

[Iepeuncnure Ki1acchl HATPEBOCTOMKOCTU U IPUBEAUTE IPUMEPHI JIEK- OIIK-5.1
147 TPOU3OIAIMOHHBIX MATEPHAJIOB BXOIAIIUX B HUX OIIK- 5.4

Kakrmu napaMeTpamMmu XapakTepU3yrOTCsS TEPMHUUECKHE CBONCTBA HIIEK-
148 TPOU3ONSAIIMOHHBIX MATEPHUAIOB U B Y€M X CYITHOCTH?

B 4émMm mpaxkTHyeckas BaXXHOCTh TAKOM XapaKTEPUCTUKU DJIEKTPOU3OJISALIMOHHBIX
149 MaTepHayioB, KaK TeIIOCTOWKOCTh?

B 4ém npakTuueckoe 3HaU€HHE TAKOTO NapaMeTpa Kak TeIIONPOBOJHOCTD U OT
150 Yero OHa 3aBUCUT?

Urto Takoe "TernoBoe cTapeHue" AIeKTPOU30IISIIMOHHBIX MaTepuanoB? Kakue
151 (aKTOpHI U B CHITY KAKUX MEXaHHU3MOB BIIHSIIOT Ha €ro CKOPOCTh?

Kakue npakTuyeckne 3HauCHHUS UMEIOT TEMIIEPaTypPbl TEIIOCTONKOCTH aMOP(QHBIX
152 JIUDIIEKTPUKOB U OT YeTO OHM 3aBHUCAT?

Jis KaKkuX cilydaeB SKCIUTyaTalluy BaKHA TaKasl XapaKTepUCTHKA JIeK-

TPOU3OJISALIMOHHOTO MaTepraia Kak X0J0JI0CTOMKOCTb, B UEM €€ CYIIHOCTh U KakK
153 MTPOBOJIATCS UCTIBITAHUS?

KakoBbI METO/IBI ONIPEENICHNS TEMIIEPATYPbI pa3Msr4eHus! IEKTPO-
154 W30JISIITUOHHBIX MAaTEPHUAJIOB U B UM UX CYITHOCTh?

9JI. MPOYHOCTb

[Touemy y TBEpIBIX JUIJICKTPUKOB, IPOIMUTAHHBIX JIEKTPOH30IALMOHHbIMY )ua- | OITK- 5.1
155 KOCTSIMH, YBEJIMYMBAETCS DIIEKTPUUECKas MPOYHOCTh? OIIK- 5.4

Kak 3aBUCHT dlieKTprUiecKasi MPOYHOCTh TBEPABIX IUIEKTPUKOB OT CKOPOCTH I10-
156 BEIIIICHUS HATIPSHKSHUS U TIOYeMY ?
157 Uto Takoe npoboil SIeKTPOU30ISAIMOHHBIX MaTepHaIoB?
158 Uto Taxkoe 3JIeKTpUUYECcKasi MPOYHOCTD IEKTPOU3OIISIIIMOHHBIX MaTEPHUaIoB?
159 UYrto Takoe «COOCTBEHHBIN MPOOOI» 3JIEKTPOU30NISIIMOHHOI0 MaTepraia’?
160 Korya B AM31eKTpHUKax HACTYIAET 3JICKTPOTEILIOBON Po00ii?
161 Korna B quanekTpukax HacTynaeT HOHM3aUMOHHBIN MPoOOi?
162 Korna B 1usnekTpukax HaCTynaeT 3IEKTPOXUMUYECKUH mpo0oii?

[Touemy B AJIEKTPOU3OISAIIMOHHBIX MaTepUAllaX Pa3IMYA0OT KPATKOBPEMEHHYIO H
163 JUTATENTFHYIO 3JIEKTPUYECKHE IPOYHOCTH?

B 4em cBUzeTENnbCTBYET KpHBask 3aBUCUMOCTH MMPOOMBHOTO HANPSDKEHUS OT JJTU-
164 TEJIBHOCTH JCHCTBHSI HATPSKEHUS ?
165 Ot Kakux (PaKTOPOB 3aBHCHUT DIEKTPUUECKAS IPOYHOCTD AMIIEKTPUKOB?
166 Kak anekrpuyeckas IpOYHOCTh JUIIEKTPUKOB 3aBUCHT OT TEMIIEpaTyphi?

Kak anexkrpuyeckas NpOYHOCTH JIEKTPOU30ISIIUOHHBIX MATEPHAIOB 3aBUCHT OT
167 YaCTOTBI NEPEMEHHOI0 TOKA?
168 [ToyeMy ¢ pOCTOM TOJIIUHEI AITEKTPOU3OISIIMOHHOTO MaTepHaa ero dJIeKTpuye-
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CKasl IPOYHOCTh CHUKACTCS?

Hoquy QJICKTPUYCCKAA MPOYHOCTbL MHOTHUX OUIJICKTPUKOB IMPU MMOCTOSIHHOM

169 HanpsKEHUH BBIIIE, YEM IPU epeMEeHHOM?

[Touemy 3eKTpUUECKasi MPOYHOCTH 3aBUCUT OT IIJIOIIAAH IOBEPXHOCTH HIIEKTPO-
170 JIOB?
171 KakoBbl HEJOCTATKH KUAKUX AUNIICKTPUKOB IO CPABHEHHIO C TBEPABIMU?

[ToyeMy mpu UCTIBITAHUH KHUKOTO AUAIEKTPHUKA Ha MPOOOH MEKAY ONBITAMU
172 He00X0aMMa BBIJIEP)KKA BpEeMEHH?

[Touemy 3eKTpHUECKas IPOUHOCTD TBEPBIX INEKTPOU3OILUOHHBIX MaTEpPHAIIOB

(TIpy HOpMATTBHBIX YCIOBUSIX) BBIILIE, YEM Y )KUIKHUX, & KUJKUX - BBIIIE, YeM Y Ta-
173 3000pa3HbIX?

Kakue BuzbI 2/1eKTpUYIECKUX Pa3psAA0B BOSMOKHBI B ra3ax M KAKOBBI yCIOBUS HX
174 BO3HUKHOBEHUSI?

[Touemy snekTpuyecKasi IPOUYHOCTH HE SIBIISICTCS (PU3NIECKON XapaKTEPUCTUKON
175 Marepuana?

ITouemy B ra3000pa3HBIX MEKTPOU3OISALHMOHHBIX MaTepralaXx B HEOAHOPOJHOM
176 MOCTOSTHHOM 3JICKTPHYECKOM I10JIE TOsBIIsAeTCS 3D (HEKT NoJIsIpHOCTH?

DnekTpuuecKkoe nepekpeitie nonsun. [Ipusenure npumepsl. O0bscHUTE QU3H-
177 YECKYIO CYTh SIBIICHUS M YKKHUTE OTPUIATEIbHBIN 3D (DeKT.

B kakux qudnexTpukax (MOISpHBIX U HEMOISAPHBIX) 3JEKTPUIECKHUH TpoOon
178 HACTYNaeT NPH MEHbIIeM 3Ha4YeHUH HAPsHKEHHOCTH TOJISI U oyeMy?

SJIEKTPOU3OJIALIMOHHBIE MATEPHUAJIBI

B uém paznuuus NOHATUN JUBJIEKTPUK, SIEKTPOU30ILMOHHBIA MaTepHall U U30- OIIK-5.1
179 nsatop? OIIK- 5.4

[Toyemy y TBEPIBIX TUIICKTPUKOB Pa3INUalOT 00BEMHOE U TOBEPXHOCTHOE 3JICK-
180 TPUUYECKHE COMTPOTUBIICHUS 1 KAKUMHU IPUIMHAMHU OHU 00YCIIOBIICHBI?

KakoBa pojb 0XpaHHBIX 3JEKTPOJIOB IPU U3MEPEHUH YAEIbHBIX CONPOTUBICHUH
181 3JIEKTPOU3OJIAIIMOHHBIX MAaTEPHATIOB?

KakoBbI MEXaHU3MBbI AJIEKTPOIPOBOAHOCTH TBEPIABIX AIEKTPOU3OISILIMOHHBIX Ma-
182 TEPHUAJIOB W KAKOBHI MPUYMHBI UX ONpEeIIsonie?

KakuMu nprurHaMU BBI3BIBAETCS TOBEPXHOCTHASI SJIEKTPOIIPOBOTHOCTH TBEPIBIX
183 AJIEKTPOU3OJISIIIMOHHBIX MaTEPUAIIOB W KAKOBBI METOIBI €€ YMEHbBIIICHHUS?

ITouemy ynenbHas 3J€KTpUUYECKas IPOBOJUMOCTD HOISAPHBIX AUIIEKTPUKOB MIPH
184 PaBHBIX YCIOBUSX BHIIIIE, YeM Y HETOSPHBIX ?

Kaknmu nokazaresisiMy XapakTepu3yeTcsl 3J1eKTPOIPOBOAHOCTD IIeK-

TPOU3OJSIIMOHHBIX MaTepuanoB? [IpuBeanTe U NOSICHUTE pacyETHBIE 3aBH-
185 CHUMOCTH.

CripaBeyIuB JIU VIS 3JIEKTPOU30JLMOHHBIX MaTepraioB 3akoH Oma? Ilpusenute
186 000CHOBaHUE.

Ot kakux (akTOpoB U KaKUM 00Pa30M 3aBHCHUT yJIENbHAS JIEKTPHUECKast IPOBO-
187 JIUMOCTB PA3INYHBIX JUAIEKTPUKOB? (TIOSCHUTE MTPUMEPaMH).

Kak BnmsieT BIaXXHOCTb Ha AUBIIEKTPUIECKHE CBOMCTBA 3JEKTPOU30IIIUOHHBIX
188 MaTepranoB (ra3000pa3HbIX, JKUJIKHUX, TBEPIBIX)?

Kakum 00pazom Biara rmomnajgaeT B SJIEKTPOU30JSIIIMOHHBIE MATEPUAIIBL, B KAKOH
189 (¢ opme oHa MOKET B HUX HAXOJIUThCA?

Kakum 00pazom BAMAIOT IPUMECH U 3arpsi3HEHHE Ha YACTBHOE SJIEKTPHUECKOEe

COIIPOTHBIICHHE JIEKTPOU3OIISIIMOHHBIX MaTtepuanoB? [Ipoumutroctpupyiite npu-
190 MEpPaMH.

Yro xapakTepHu3yeT yIeIbHOE BHYTPEHHEE COPOTUBIICHHUE, U U KAKUX JHAJIEK-
191 TPUKOB OHO ONPEAEISAETCS, U 10 KAKUM NPUYHHAM?

B 4ém npakTudeckas 3HaYMMOCTh YACTBbHOTO BHYTPEHHETO COTIPOTHBIICHHS CIIOH-
192 CTBIX AUAIIEKTPUKOB? OTBET MPOMLIIOCTPUPYHTE IPUMEPaAMHU.

DNEeKTPObl KAaKMX KOHCTPYKTUBHBIX TUIIOB IIPUMEHSIOTCS ISl ONIpeeNICHUS
193 YIIENbHBIX 3JIEKTPHYECKUX CONPOTUBICHUNA AUNIEKTPUKOB? OTBET NPOHILIIOCTPH-
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py#iTE 3CKU3aMU IBYX, TPEX U YETHIPEX BIEKTPOHBIX CXEM U3MEPEHMUSI.

Kakum 06pazom B TpEXINEKTPOAHOM UCTIBITATEILHOM YCTPOHCTBE TPOUCXOAUT

194 paszeneHne ToKa CKBO3HOH mpoBoauMocTd Ha lv, Is?

Kakue nzmepurenbHbie IpUOOPHI NCTIONIB3YIOTCS AJIS IPSIMBIX M KOCBEHHBIX H3MeE-
195 pEHUH DIIEKTPUIECKOTO CONPOTUBIICHHS THAICKTPHUKOB?

B 4ém npakTuueckas IEHHOCTh U3MEPEHHS yACBHBIX AIEKTPUIECKUX COMPOTHB-
196 JICHUH JIEKTPOU30JSIIMOHHBIX MaTepHaIoB?

KaxoB MexaHHM3M 3JIEKTPONPOBOIHOCTH KUIKUX U SIEKTPOU3OISILIMOHHBIX MaTe-
197 pHaJoB U B YEM ero 0cOOEHHOCTH?

[To xakuM MpUYUHAM pa3MEPhI AIEKTPOAOB IS ONIPEACTICHHSI COMTPOTHBIICHUS

anekTpom3osHoHHBIX MaTepuaioB [ OCTupyrores. [lpuBeaure mpumep coot-
198 HOULICHUS pa3MePOB NIEKTPOAOB MPH TPEXINEKTPOAHON CXEME HU3MEPEHHSL.

KakoBbI yTH 1 METO/IbI IOBBILICHHUS YACTHHOTO TOBEPXHOCTHOTO COMPOTHUBIIC-
199 HUSl TUIJIEKTPUKOB?

KaxoBbI yTH 1 METOIbI OBBIIECHUS YEIbHOIO OOBEMHOTO CONPOTUBICHUS AH-
200 AIIEKTPUKOB?

KakoBbI yTH 1 METO/IbI IOBBILICHUS YACTHLHOTO BHYTPEHHETO COMPOTUBIICHUS
201 JIDJICKTPUKOB?

o xaxoif mpuumHe U KakuM 00pa3oM IIPH MMOCTOSTHHON TeMIIepaType CKBO3HOM
202 TOK YTE€YKH 3aBUCHUT OT MPIIIOKEHHOTO HANIPSHKEHUS ?

[Toyemy mpu IPUITOKEHUH K 00pasily JIEKTPOU30JSIIMOHHOTO MaTepraa dJieK-

TPUYECKOTO HANPSDKEHUS, TOK YTEUKH B HAUAIBHBIN MEPHOJ BBILIE, YEM YCTaHO-
203 BUBIITHIICS?

Bo03MO3HO J1n CyIIecTBOBaHHE HII€AILHOTO 3JIEKTPON3OJSIIMOHHOrO MaTepuaa?
204 Ecnu "ma", To A1 KaKUX MaTepUajioB U NpU KaKUX YCIOBUAX?

[Moyemy 1151 Ta3000pa3HBIX U KUAKHX TUIIEKTPUKOB yIEIbHOE TIOBEPXHOCTHOE
205 COTPOTHBIIEHHE 0OBIYHO HE pacCMaTPUBALCTCS?

ITo xakuM NpUYUHAM YIEIbHOE TOBEPXHOCTHOE CONPOTUBIICHHE MOJSPHBIX IH-
206 AJIEKTPUKOB OOBIYHO HUKE, YEM HETIOJISIPHBIX?

KakoBsl TpeboBanus, MpeabsaBisieMble K 00pasiiaM TBEPBIX JUAIEKTPUKOB pa3-
207 TUaHOM popmel ipu ompenenennu Rv, Rs?

KakoBbl 0coGeHHOCTH TpeOOBaHUH, IPEABSIBIAEMBIX K 00pa3laM U 3JIEKTPoaaM
208 TIPU U3MEPEHUH COIIPOTHUBIICHUN JIEKTPOU3OIISITUOHHBIX TUIEHOK?

KakoBbl TpeOoBaHMs K ©3MEPHUTENBHBIM SlUEHKaM 1 00pa3naM KHUJKUX JHIIIEK-
209 TPUKOB IIPH ONPENENECHUH UX YIeIbHOI0 0OBEMHOTO CONIPOTHBIICHUS?

KakoBb!I ycnoBUsI TOJTOTOBKHU K HCIIBITAHUAM O0pa3LOB AUIIEKTPUKOB U KaKHe
210 TN TIPU STOM PEATHIYIOTCS?

B uéM CyIIHOCTB ¥ OTIMYHS TAKUX rAJIbBAHUYECKUX METON0B U3MEpeHHs Rus,
211 KaK: HeTIIOCPEACTBCHHBIN, CPAaBHEHUSI, 3apsLIKM KOHJeHcaTopa?
212 UeM OTIMYAIOTCS aKTUBHBIE IUAJIEKTPUKHA OT OOBIYHBIX?

MATHUTHBIE MATEPUAJIbI

213 Kak knaccupunupyroTcs MaTepuaibl 10 MAarHUTHBIM CBOHCTBaM? OIIK-5.1
214 Kakumn mapameTrpamu XapakTepHu3ylOTCsS MarHUTHBIE MaTE€PHAIIBI? OIIK- 5.4
215 Kaxue moTepy BO3HHKAIOT B MArHUTHBIX MaTepHaiax?
216 Kak cBs3aHa ToMeHHas CTPYKTypa ¢ OCHOBHOM KPMBOI HAMarHMYUBaHUs?
217 Kaxue marepuansl OTHOCSTCS K MArHUTOMSITKUM?

Kakue MarauTHbIe MaTepyallbl UMEIOT BBICOKOE 3HAYCHNE MATHUTHOMN MPOHUIIae-
218 MOCTH ¥l HHITYKITUW HACBHIIIECHUS?
219 Kako#i cTpyKkTypoil 1 KakuM# CBOWCTBaMH 00JIa1al0T MArHUTOMSATKHE (eppHuThI?
220 KakoBbl BakHEHIIINE XapaKTEPUCTUKU MarHUTOTBEPABIX MaTepHajioB?
221 Kakwne MaTepuansl Ui HIOCTOSHHBIX MarHUTOB UCTIOJIL3YIOTCS B 3JICKTPOTEXHUKE?
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5. 1. OcHoBHas auTEeparypa

KoJsmmyecTBo
TI'on Hcnoab3yercs
IK3eMILISIPOB
Ne HanmeHoBanne | npu
Cemectp ABTOpBI
m\n MECTO HU3YyYCHUHN B Ha
MM pasieIon oubauorexke | kadenpe
1 2 3 4 5 6 7 8
1 C. H. Kone- | Koneco C.H. Mare- |M. : Beicmias mkona, 2007. - 535 c. : un. lon. M-Bom o6pa-
COB, puanoBefieHue U Tex- |3oBaHus u Hayku PD. - ISBN 978-5-06-005817-8 : 494-00.
. C. Kosie- | HOJOTUS KOHCTPYKIIU-
) Bcex pazne-
3(4) | cos. OHHBIX MaTEPUAJIOB: 50 7k3. 1
JIOB
VY4eOHuK 111 BY30B -
2-e u31., nepepad. u
JIOTI.
2 B. ®. Kap- | MarepuanoBeneHue. M. : Konoc, 2006. - 311 c. : mi. - (YueOHUKHU U yueOHbIE T10-
MIEHKOB [H TexHomorus KoH- coOust AJis CTyeHTOB BYy30B. Jlon. M-BOM CeNbCKOro Xo3siii- Beex pasie-
3(4) | op.] CTpYKIIMOHHBIX MaTe- |cTBa PD. - ISBN 5-9532-0208-3 (xn. 2) : 225-00. HpB a 40 sKk3. 1
puainoB: YueOHuk. KH. 0
2
3 Tumodees, | Dnexrporexumueckue |CIIO. : Jlanp, 2012. - 272 c. : un. - (Y4eOHHUKH TS BY30B.
HN.A. MaTepuaisl U u3aenust: |CrenuansHas auteparypa). Jon. YMO By3os P® no oGpa- Beex pasie-
3(4) yaeOHoe rmocoone 3oBaHmi0. - ISBN 978-5-8114-1304-1 : 520-08. - 520-08 HEB €130 oks. 1
4 I'punuenko | Koncnext neknuii mo  |CraBpomnous : bropo Hosocreit, 2020. — 195 c. : ui., Tadin. —
B.A NUCLUILINHE «DJIEK- Pexxum noctyna: mo moAmnucke. — Beex pasie-
3(4) tpoTexHuueckoe mare- |URL: https://biblioclub.ru/index.php?page=book&id=700737 HEB A
pHaOBEICHUE) :
yuebHoe rmocobue



https://biblioclub.ru/index.php?page=book&id=700737
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5.2. JlonoJIHMTEILHAS JIUTEPaTypa

Hcnosan3yercs KosmmuecTso
Ne ABTOpbHI T'ox npu 3K3eMILISIPOB
m\n | Cemectp HaumenoBanue H MecTO U3y4YeHUH
B ounbamorexe |Ha xadenpe
U31aHUA pa3jiesioB
1 2 3 4 5 6 7 8
1 B. C. Kymnep [u | Marepuanosenenue. Ilpak- |Crapsiit Ockoun : THT, 2013. - 208 c. -
3(4) Ip.] TUKYM : y4eOHoe mocobue bubnuorp.: ¢.197. - lon. YMO By30B.| Bcex pasne- 15 5K3 1
- [Ipw.: ¢.198-207. - ISBN 978-5- JIOB '
94178-363-2 : 351-00
2 3(4) I'. B. Crenanuyk, | OnekrporexHuueckue Mare- |DI'OY BIIO AUTI'AA. - 3epHorpan : Bceex pazne- 34 5K3 5
I1. B. 'ynses pHUalbl: KOHCIEKT JICKIIUN AUYT'AA, 2009. - 114 c. JIOB )
3 Crenanuyk I'.B., JlaGoparopHblil NpakTUKyM | DJIEKTPOH. JJaH. — 3epHorpaj: A30Bo-
I'ynses I1.B., no auciuruiiae "Matepua- | UepHOMOPCKUI MHKEHEPHBIA UHCTH-
Vkpaunues M.M., | noBeaeHUE U TEXHOIOTUS tyT ®I'BOY BO [lonckoii ['AY,
Yypkun A.E., KOHCTPYKLUMOHHBIX MaTtepua- |2018. — 170 c.: un. (yueOHUKH U
I'ynsesa T.B. 708" yueOH. mocoOus 1Jis CTyI€HTOB
BBICIIL. y4eOH. 3aBe/ieHui). — Pexxum Bcex pasne-
3(4) - 1
ncryma: JlokanbHas cetb bubnmnorexku JIOB

A30B0-UepHOMOPCKOTO HHKEHEPHOTO
uncturyta ®I'6OY BO Jlonckoit
I'AY. http://aunn.pd/files/2018-12-
07-504c8b58-e8h6-4eb1-883d-
b7971dfb1041.pdf

5.3. Ba3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMBbI U ApyIrue

HNHuTepHeT-pecypcsl

1. YHuBepcureTckas OMOIMOTeKa OHIaiH. DIeKTpOHHO-01OmmoTedHas cucrema — https://biblioclub.ru/
2. UznatennctBo Jlanb. DnekTpoHHO-OMOMMoTedHas cucrema.— https://e.lanbook.com/

3. Hayunas snextponnas 6ubimmoreka eLIBRARY.RU — http://elibrary.ru

4. llenTpanpHas OubimoTeka 00pazoBarelbHBIX pecypcoB Munoopuayku PO. www.edulib.ru.

5. DnekTpoHHass HHGOpPMaIMOHHAsE 00pa3oBaTeNbHas cpesia MHCTUTYTA https://aunn.pd/

6. YandexGPT 5.1 Pro https://ya.ru/ai/aliceai

NudopmaninoHHble CIPABOYHBbIE CUCTEMbI M 0a3bl TaHHBIX

1.ba3a nanubix «ProQuest Agricultural and Environmental Science Collectiony» — http://www.gpntb.ru



http://ачии.рф/files/2018-12-07-504c8b58-e8b6-4eb1-883d-b7971dfb1041.pdf
http://ачии.рф/files/2018-12-07-504c8b58-e8b6-4eb1-883d-b7971dfb1041.pdf
http://ачии.рф/files/2018-12-07-504c8b58-e8b6-4eb1-883d-b7971dfb1041.pdf
https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
https://ya.ru/ai/aliceai
http://www.gpntb.ru/
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2. basa mannsix u3marenscTBa Springer Nature «Poccuiickuii hoHI GyHIaMEHTAIBHBIX HCCIIEAOBaHmU» — hitp://www.rfbr.ru.

3. ndopManioHHsblii mopTai « JHepreTuKa 1 MpoMbIIUICHHOCTh Poccrny - http://mww.eprussia.ru/

4. lleHTpanbHbIi 3JIEKTPOTEXHHUYCCKHI mopTai - https://elektroportal.ru/page/5

5. TemaTrueckue npodeccHoHaIbHbIC 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIEC CUCTEMbI(CBOOOHBIN T0CTYIT)\MaTepHaIOBEICHHUE

http://og-ti.ru/biblioteka/tematicheskie-professionalnye-bazy-dannyh-i-informatsionnye-spravochnye-sistemysvobodnyj-dostup/materialovedenie
HNHpopManoHHbIE TEXHOJIOTHH

DnexTpoHHas nH(GOpMalMOHHas oOpa3oBaTenbHas cpeJa MHCTUTYTa oOecreynBaeT JOCTyl K y4eOHBIM IulaHaM, pabouuM MporpaMMaM JTUCIUIUINH

(Momyneit), mporpaMmMaM TPaKTHK, JICKTPOHHBIM y4eOHBIM H3IaHHUSM W JJIEKTPOHHBIM O0pa30BaTeIbHBIM pecypcaM, YKa3aHHBIM B pa0ouyuXx Ipo-

rpaMMax AUCHUILUINH (MOJIyJei), MporpaMMax MpakTUK; GOPMUPOBAHUE IEKTPOHHOTO MOPTQPOINO 00YUAIOIIEToCs, B TOM YHCJIE COXpPaHEHHUE ero pa-

00T ¥ OIIEHOK 3a 3TH paboThL. [IpenycMoTpeHa BO3MOKHOCTh B3aUMOJICHCTBHUS CTYICHTOB U MIPEToAaBaTeliei TOCPEICTBOM TEXHOJIOTHUHN TIO ITEeP eChLTKE

Y TIOJTyYEHUIO AJIEKTPOHHBIX COOOIICHUH.

5.4. TpeGoBaHusI K MPOrPaAaMMHOMY 00€ecIe4eHHI0 Y4eOHOr0 Nmpolecca

HaumenoBanwue pa3nena yueOHor | [lepedeHb JIMIIEH3HOHHOTO MPOTPAMMHOTO

PexBU3UTHI MOATBEPKAAOIIETO JOKYMEHTA
JTUCIUATITUHBI (MOTYJIs1) obecricueHus ATBEPIKIAr0I] JOKyM

1 2 3

Jlextuu (o BceM MOTyIsIM)

[TpakTuyeckue 3aHATHS (IO BCEM
MOJIYJISIM)

JIaGoparopusie pabotsl (o Bcem | LibreOffice CBoboaHO pacrpoctpansemoe I10
MOJIYJISIM)

CamocrositenbHas padbora (1o
BCEM MOJYJISIM)



http://www.rfbr.ru/
http://www.eprussia.ru/
https://elektroportal.ru/page/5
http://og-ti.ru/biblioteka/tematicheskie-professionalnye-bazy-dannyh-i-informatsionnye-spravochnye-sistemysvobodnyj-dostup/materialovedenie
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5.5. [lepeueHb yueOHO-MEeTOAUYECKOT0 O0ecieYeHH s 1JIsl CAMOCTOATEIbLHON padoThl 00yYAKO M XCS

Ne

Bun camocrost-

N ABTOpBI HaumenoBanue l'on u mecTo u3ganus
m\n CeMCCTpa TCJIBbHOU pa60TI:I
1 2 3 4 5 6
3(4) Hsyuenne teope- | I'punuenko B.A | KoHcnekr nexuuii o Auciu- CraBpomons : bropo HoBocreit, 2020. — 195 c. : ui., Tadir. —
1 THYECKOro Mate- IUIMHE «JIEKTPOTEXHUUYECKOE Pexum nocrymna: no noamnucke. —
puana marepuanoBenenuey : yaeonoe |URL: https://biblioclub.ru/index.php?page=book&id=700737
nocooue
2 3(4) Hsyuenne teope- | I'.B. Cremanuyk, | Dnekrporexnudeckue marepua- |OI'OY BIIO AUT'AA. - 3epuorpan : AUT'AA, 2009. - 114 c.
TH4yeckoro mare- | [1.B. I'ynses JIbI: KOHCIIEKT JIEKIINI
puaia
3 3(4) [ToaroroBka kK [1.B. I'ynses, DNEeKTPOTEXHUYECKUE MaTepra- | DIEKTPOH. IaH. — 3epHorpaa: A30Bo-UepHOMOPCKUIT HHKe-
11abopaTopHBIM I'.B. Crenanuyk, | nbl. JlaGopaTopHslii pakTukyMm |HepHbIA HHCTUTYT PI'BOY BO «/lonckoii 'AY» B r. 3epHo-
SaHATHAM M.M. rpaze, 2023. — 183 c. — Pexum nocryna: JIokanbHas ceTh

YKpauHIIEB,
I1.T. Kopuarun

bubnmorekn A30B0-HepHOMOPCKOIO HHIKEHEPHOT'O HHCTH-
tyra ®I'BOY BO [lonckoii ['AY.
https://aunn.pd/files/e16b11cc-eabb-4636-b4b3-
8b33abb953b2.pdf



https://biblioclub.ru/index.php?page=book&id=700737
https://ачии.рф/files/e16b11cc-ea5b-4636-b4b3-8b33abb953b2.pdf
https://ачии.рф/files/e16b11cc-ea5b-4636-b4b3-8b33abb953b2.pdf
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI

3 cemecTp (4 cemecTp NMpH 32049HOI Gopme 00yUeHHsT)

HaumeHnoBanue crienualIbHbBIX TOMEIEHUH U ITIOMe-
IICHUH U151 CAMOCTOSATEIBHOM paboThI

OcCHaIEHHOCTH CIIEUaIbHBIX TIOMEILEHUN U 110-
MEIIEHUH I CAMOCTOSTENIbHOW PabOTHI

1-118 Ayautopus s JEKIHOHHBIX, CEMHHApPCKUX,
IIPAKTUYECKUX 3aHATUN U KOHCYJIbTALUN.
AyauTopusi s TEKYIIEro KOHTPOJIA M IPOMEXY-
TOYHOM aTTECTALIUU.

347740, PoctoBckas 00J1., 3epHOTPaICKUI paiioH, T.
3epHorpa, yi. uM. Jlenuna, gom Nelo9.

KommnexT yuebHoii mebGenu.

Mynberumenuitnoe 000pyJoBaHKe: HOYTOYK, TIEpeHOC-
HOW MPOEKTOp MYJIbTHMETUITHBIN ACET.

Jlocka memnoBasl.

ITocagounbIx Mect 28.

1-120a JIaGopaTopusi 3IEKTPOTEXHUYECKUX MaTepH-
aJIOB U MaTepUaIOBEACHUS

347740, PoctoBckas 0611., 3epHOrpajCKuil paiioH, T.
3epHorpan, yia. uM. Jlennna, 1om Nel9.

KommnekT yuebHoii MmebGenu.

Uzmeputens mmmuranca E-7-15; msmepurens LC
(JICM1) 2 mIT.; u3MepuTens 3JIeKTPOIPOBOTHOCTH
NDII-1 — 3 wT.; n3MepUTENh CTATHIECKUX XapaKTepH-
ctuk UCX-1- 1 mit.; reHepaTop BHICOKOBOJIBTHBIN
I'HB-1 1 mT; cTenn a1 Mcciie JOBaHUS BI3KOCTH
TpaHc(hOPMATOPHOTO MAaCIIa; CTEH]T JAJISl HCCIICTOBAHUS
paboThI comHeuyHbIX OaTapeit — 2mT. [IpokaTHIi Tipece
[TNM-1. Habop mpubopoB 1 000pyI0BaHHS IS UC-
CJIeIOBaHMsI XapaKTEePUCTUK JIEKTPOTEXHUYECKUX
crajiei.

MynsTHUMenuitHOe 000pyTOBaHKE: HOYTOYK, TIEpEeHOC-
HOW MPOEKTOp MYJIbTHMETUIHBIN ACET.

TTocamounsix mect 10

1-121 Ayautopust ansi JEKIUOHHBIX, CEMHUHApPCKHUX,
MPAKTUYECKUX 3aHIATUN U KOHCYJIbTAIUM.
AynuTtopust AJig TEKYIIErO KOHTPOJII U MPOMEXKY-
TOYHOM aTTECTAIHH.

Jlaboparopust >IEKTpUUECKUX MAIIMH U amlnapaTos,
AJIEKTPOMEXAHUKH .

347740, PoctoBckast 0011., 3epHOTpaJCKUIl paiioH, T.
3epHorpan, yi. uM. Jlennna, nom Nel9.

KomrmuiekT yueOHoi# meOenu.

MynpTuMeanitHoe 060py1I0BaHHUE: KpaH HACTECH-
HBI{, IPOEKTOP MYJIbTUMEAUNHBINA ACer.

Jlocka mMenoBas.

ITocamounsix Mect 36.

1-122 Ayautopus sl JEKIMOHHBIX, CEMHHApPCKUX,
MPAKTUYECKHUX 3aHATUN U KOHCYIIbTALIUH.
JlaGopaTopust 3KCITyaTalliil YHEPTreTUIECKOTO 000-
pyJIOBaHU

347740, PoctoBckas 0611., 3epHOrpaJCKuil paioH, T.
3epHorpa, yi. uM. Jlennna, gom Nel9.

KommiexT yueOHoO# mebenu.

MynberumenuitHoe 000py0BaHKE: TPOSKTOP MYJIBTH-
Mmeauiiaeii Acer, IIDBM.

Jlocka mMenoBas.

ITocamounsix Mect 38.

1-216 Ayautopusi Ansi JEKIIMOHHBIX, CEMUHAPCKHUX,
MPAKTUYECKUX 3aHITUN U KOHCYJIbTAIINH.
AynuTtopust AJig TEKYIIETO KOHTPOJISI U MPOMEXY-
TOYHOM aTTECTAllUH.

347740, PoctoBckas 0011., 3epHOTPaJCKUIl paiioH, T.
3epHorpan, yi. uM. Jlenuna, nom Nel9.

Kommekt yue6HOI Mebenu.
MynbsTUMenuitHOEe 000pyTIOBaHHE
ITpoexTop Acer.

DKpaH IS IPOEKTOpA.

Jlocka menoBast

ITocamounsix Mect 80.

1-323 Aynuropus Ui JEKIMOHHBIX, CEMUHAPCKUX,
MIPAKTUYECKUX 3aHATUN U KOHCYJIbTAllUN.
Aynutopust s TEKYIIETO0 KOHTPOJsS M NPOMEKY-
TOYHOM aTTECTAIlUN.

KommnekT yue6HOI Mebenu.

[IpoexTop myasTumenunitnbiii AcerX1110, sxpan
HAaCTEHHBIH.

Jlocka MenoBasi, CTOJIBI.
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347740, PocToBckast 0011., 3epHOTpaICKUI paiioH, T.
3epHorpan, yia. um. Jlennna, 1om Nel9.

IMTocamounbIx mect 78.

2-252 YuTaJabHbI| 32 111 CaMOCTOSTEIBHOM pado-
THI

347740, PoctoBckast 0071., 3epHOTpaACKUN paiioH, T.
3epuorpan, yin. Coerckas, mom Ne28/30.

[Tocamounbix MecT 15 17151 caMoCTOATENBHOM pa-
00TbI, 00BETMHEHHBIX B JIOKAJILHYIO CETh C BBIXO-
I0M B ceTh Internet.

Cucremnsiii 610k Core 13 3,06 I'rig, 2Gb, 250Gb
HDD - 5 mr.

Cucremusiii 610k Celeron J3060 1,6 I'ri, 4 Gb,
128 Gb SSD - 10 mr.

monwutop Phillips 2205— 5 m,

MoHuTOp Samsung SyncMaster 923m - 10Tt
npuntep Epson LX-1170

ITocagounerx mect 114

2-1700 DaeKTPOHHBIH YUTAJBHBIN 3aJ1 115 CaMo-
CTOSITENIbHON pabOThI

347740, PoctoBckas 00i1., 3epHOTpajCKuil palioH, T.
3epuorpan, ya. Coerckas, 1om Ne28/30.

[Tocagounbix Mect 10 1151 camocTOoATENHHOM pa-
00ThI, 00BEAMHEHHBIX B JOKAJIBHYIO CETh C BBIXO-
IOM B ceTh Internet.

Cucremusblii 010k C2,81°r1, 1 GB, 80 GB HDD —
1 mmT.

Cucremnslii 610k C2,81rn, 512 Mb, 80 GB HDD
— 9 mr.

Monutop Samsung 920NW — 10 mir.
Kommyratop Dlink — 1 mir.

Ckanep EPSON — 1 mT.

2-170a OTaen HAYYHO-TeXHUYECKOH U COIMATBHO-
ryMaHuTapHoi jureparypsl, MBA s camocrosi-
TEIbHOU PadOTHI.

347740, PoctoBckas 0011., 3epHOTpaJCKHil palioH, T.
3epHorpan, yia. CoBerckas, 1oM Ne28/30.

Nmeercs ynaneHHbId JOCTYIl K 3JIEKTPOHHO-
o6ubnnoreunoit cucreme «Jlanp» u ObC «YHuep-
CUTETCKas OmOImoTeKka oHyaliey». Benérest meaua-
TEeKa — UMeeTCs 68 PIEKTPOHHBIX U3JAHUM.
[TocagouHbIX MeCT 2 1711 CaMOCTOSITEIbHOU pado-
ThbI, 00bEIMHEHHBIX B JIOKAJIbHYIO CETh C BBIXOJ0M
B ceThb Internet.

Cucremsslii 610k Core i3 540 3,06 I'ri , 2Gb,
250Gb HDD — lmir.

Cucremssiii 6ok C2,8I't, 512 Mb, 160Gb HDD
— 1 mr.,

monutop Samsung 920NW- 1 mir,

monwutop Phillips 2205— 1 i,

npuntep HP LJ 1150

M®YV Kyocera Taskalfa 180

1-119 IlomemeHue 1isi XpaHeHUs1 M NpoduIaK-
THYECKOro 00C/y:KUBAHUSA Y4eOHOro 000py10Ba-
HUSA

347740, PoctoBckast 0071, 3epHOTPAACKUNA paiioH, T.
3epHorpan, ya. uM. Jlennna, nom Nel9.
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7. METOAUYECKHUE YKA3ZAHUA JJI5S1 OBYYAIOIIUXCA

IO OCBOEHUIO YUYEBHOW JUCIUILIMHBI

By yueOHbIx

OpFaHI/ISaHI/IH ACATCIIBHOCTH CTyACHTA

3aHATHI
1 2

Hanucanne KOHCHEKTa JIEKIMH: KpaTKO, CXEMAaTU4YHO, IIOCIEI0BATEIbHO
(bUKCUPOBATh OCHOBHBIE IIOJIOKEHHS, BBIBOABI, (HOPMYIUPOBKH, OOOOICHUS;
[MOMEYaTh Ba)XHbIE MBICIIH, BBIIEIATH KIIOUEBBIE CIOBa, TEepMUHBL. [IpoBepkal
TEPMHUHOB, TMOHATUW C IMOMOIIBI SHIUKIONEAUM, CI0Baped, CIPAaBOYHUKOB C
BHIITMCHIBAHUEM TOJKOBaHUN B TeTpaab. OO003HAYUTH BOIMPOCH], TEPMHUHBI,

Jlexius MaTepuall, KOTOPBIM BBI3BIBAET TPYAHOCTH, IOMETUTh U MOMBITATHCA HAWTH OTBET]

B peKOMEHIyeMoii siuteparype. Eciin camocTosiTennbHO He yraercsi pa3o0parhbesi B
MaTepualie, HeoOX0UMO CHOPMYITHPOBATH BOIPOC M 3aJ1aTh IMPENOJABATEII0 HA
KOHCYJIbTallUKM, Ha HIPAKTHYCCKOM 3aHATHH. y[[eJ'II/ITB BHHUMAaHUC CJICAYIOIINM
MOHATUSAM: JTUDJICKTPUYECKUE MAaTEPUaNIbl, AJICKTPOU3OJIALIMOHHBIC MaTepHaJIbl,
I10JIYITPOBOAHUKHU, ITIPOBOAHUKH, KOHCTPYKIIMOHHBIC MAaTCPUAJIbL

JlaGopaTopHas pabora

MeToaudyeckue YKa3aHU4 1O BBIITOJIHCHUIO J'Ia60paTOpHI>IX pa60T

IToaroroBka k
JK3aMeHYy/3a4ueTy

[Ipu moAroTOBKE K 9K3aMEHY (3a4eTy) He0OXO0AMMO OPUEHTHUPOBATHCS HA

KOHCIICKTBHI HeKHHﬁ, PEKOMCHAYCMYIO JIUTCPATYPY U AP.
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