MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
MarepuaJibl H KOMIIOHEHTBI 3J1eKTPOHHBIX CPEACTB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (npoduns) / cnennanuzanusi: KoHcTpynpoBaHHue M TEXHOJIOTHSI HAHOIJIEKTPOHHBIX
CpelcTB

dopma oOyueHUs: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 2

Cemectp: 4

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 32 32 JacoB
2 IIpaxTryeckue 3aHATUA 44 44 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 92 92 4acoB
5 CamocTosiTenbHas paboTa 16 16 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DKk3aMeH: 4 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 206  oT « 26 » 4 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kad. KYIP

3aBenyronmii o0ecnieunBaromeii kad.

KV]IP

O. A. [lonieHKO

A. T. Jlommnos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.

KV]IP

OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
Y3JI0B U JIeTajiei paino31eKTPOHHON
anmapatyps! (KY/IP)

IIpodeccop kadenpsl KOHCTPYHPOBa-
HUS y3JI0B U JAETAJIEH paguodJIeK-
TpoHHOH armaparypsl (KY/IP)
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[. B. O3epkun

A. T Jloummnos

C. A. Aptuies

C.T. Exauun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MOJITOTOBKA OakajlaBpOB B 00JacTH co3/laHus M obecrieueHrs (PyHKITMOHUPOBAHUS KOMITIOHEHTOB
AJIEKTPOHHBIX CPEICTB.

1.2. 3agaun IMCHMIIINHBI
— TIONydYeHUE HEOOXOJMMBIX 3HAHUH TO (PU3UKO-XMMHYECKUM M TEOPETUISCKUM OCHOBAM
COBPEMEHHOM 3JIEMEHTHOM 0a3bl paIM03JIEKTPOHHOM aImapaTyphl;
—  TOJy4YeHUEe HEOOXOJUMBIX 3HAHUM M0 METO/IaM pacyeTa OCHOBHBIX MapaMeTPOB U XapaKTepH-
CTHUK MAaTE€PUATIOB U KOMIIOHEHTOB 3JICKTPOHHBIX CPEJICTB.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucuunnuna «Marepualibl 1 KOMIOOHEHTHI 3JIeKTpoHHBIX cpeacTs» (b1.5.21) otHocutes k 610Ky
1 (6a3oBas yacTh).

[TpenmiecTByOUMMHI IUCHUIUITMHAMHU, (POPMUPYIOIIMMHU HavalbHbIEC 3HAHUS, ABIsAIOTCSA: BBeneHue
B npo¢eccuro, OCHOBBI pain03aeKTPOHUKH, Pu3nka, Puzndyeckre 0CHOBBI MUKPO- U HAHORJIEKTPOHUKH,
Xumus.

[Tocnenyromumy IUCHUIUIMHAMU ABIAIOTCSA: OCHOBBI KOHCTPYMPOBAHMS 3JIEKTPOHHBIX CPENCTB,
TeopeTrnyeckre OCHOBBI TEXHOJIOTHH PAJAHOIIEKTPOHHBIX CPE/ICTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Iponecc n3ydeHus QUCIUIUIMHBI HATIPaBJIeH Ha (YOPMHUPOBAHUE CIETYIOIINX KOMIETCHITUH:

—  OIIK-5 cnocoGHOCTBIO UCIOJIB30BaTh OCHOBHBIE MPUEMBI OOPAaOOTKU M MPEJICTABICHUS JKC-
NePUMEHTAJIbHBIX JAHHBIX;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HATh CBOWCTBa MaTepUAJIOB AIEKTPOHHBIX CPEJICTB, OCHOBHbBIE POBOAHUKOBBIE, TUIIICKTPH -
YeCKUe ¥ MarHUTHBIC MaTepHajbl, METOIBI U KPUTEPHH BHIOOPA MaTepHala Ipu pa3paboTKe KOHKPETHOTO
AIIEKTPOHHOTO YCTPOUCTBA

—  yMeTh IPUMEHSTh METOIBI M CPEICTBAa U3MEpPEHUs (PH3MUECKUX BEIHYUH, PAIlHOHAILHO WC-
N0JIb30BaTh MaTepHallbl IPHU pa3padOTKEe pajn03IEKTPOHHON anmapaTypsl ¢ y4ETOM BIMSHUSA OKpPY’Karo-
IIel cpesbl U yCIOBUHM SKCIUTyaTalliuu

—  BJAJIeTh METOAAMH KCIEPUMEHTAIBHOIO UCCIIEJOBAHMUS MaTEPHAIOB AIEKTPOHHBIX CPEICTB.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI

Bunel yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl

4 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 92 92
Jlexknuu 32 32
[IpakTuueckue 3aHATHS 44 44
JlaGopaTtopHbIe pabOThI 16 16
CamocTosiTenbHas paboTa (Bcero) 16 16
Beinonnenune pacyeTHeIX paboT 4 4
[TpopaboTka JIEKIIMOHHOTO MaTepraia 2 2
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (0e3 ax3amena) 108 108
Iloaroroska u cmaya sK3aMeHa 36 36
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OO01mas Tpy10eMKOCTb, 4

144

144

3aueTHnie EquHuIie

4.0

4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Paszaennl AMCHUILIMHBI 1 BUAbI 3aHATHIA

Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ ]
= = = | 28 2§
& = < <G g < 5 5
: s s s ! 2 0
HazBanus pa3aenoB TUCHUTUIUHBI i © =3 o, o © S5
= 5 G s 5 O s E
= 2 & 3z s
= Ao S
4 cemecTp
1 BBoaHasa yacThb 2 0 0 1 3 OIIK-5
2 TIpoBOIHUKOBBIE MaTepUaIb 6 8 0 2 16 |OIIK-5
3 Pesucropsl 4 8 4 2 18 |OIIK-5
4 JInpnekTpuuecKue MaTepHuasl 8 10 4 4 26 |OIIK-5
5 KonnencaTtopsl 4 8 4 2 18 OIIK-5
6 MarauutHble MaTepHUabl 6 6 0 2 14 | OIIK-5
7 KaTylku MHIYKTUBHOCTH 2 4 4 3 13 |OIIK-5
Hroro 3a cemectp 32 44 16 16 108
Hroro 32 44 16 16 108
5.2. Coaep:xanue pa3aejioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIHUIM) PUBEICHO B TabimIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)
3 z S
Q = =
g 2 5
HasBanus paznenos ConeprkaHue pa3ieiaoB TUCIUILIMHBI (1O JEKIUSIM) zF &5
S S E
s | &%
= e *
4 cemectp
1 BBognast yacthb Kinaccudukanus MmarepuanoB 3JI€KTPOHHBIX CPECTB. 2 OIIK-5

Knaccudukanus marepuanoB mno Gpusnko-xumMmuye-
CKMM CBOWMCTBaM: XUMHYECKOMY COCTaBY, TUITy XUMH-
YECKUX CBS3U (KOBAJICHTHAs, MOHHAsS, MeTaJlJIM4ecKasi,
MEXMOJICKYJISIPHAS ), CTETICHH YIOPSI0YCHHOCTH
CTPYKTYpPHI (HOHHO-KpUCTAJUINYECKasi, amopdHasi, 1mo-
JUKPUCTATITNIECKAS ), KOMILIEKCY DJIEKTPUUECKHUX U
ANEKTPOPU3NIECKUX CBOKCTB (MPOBOJHUKOBBIE, TO-
JTYIIPOBOHUKOBBIE, TUAJIEKTPUUCCKIE MAaTEPUAIIBI),
o0nacTsM mpUMEHEHUsl U MeToaM oopaboTku. Ompe-
JICJICHUE TIOHATHI: CBOMCTBO, ITApaMeTp, XapaKTEpH-
CTHKA, KA4YeCTBO, OJHOPOJHOCTh U CTAOUIBHOCTD Ma-
pPaMeTPOB U XapaKTEPUCTUK. MEXaHNYECKUE U TEXHO-
JIOTUYECKHUE CBOKCTBA MAaTEPUAIOB. YCTOMYUBOCTD
MaTepHaJioB K BO3JICMCTBUIO BHEIIIHEH paboueii cpe-
JTBI.
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Htoro

2 IIpoBOJHUKOBBIE
MaTepuabl

DnexTpoduznueckue cBoiicTBa MeTaioB. OCHOBHEBIC
MOHSTHSI U TTapaMEeTPhL: TEIUIOBas U ApeiidoBasi cKo-
POCTH 3JIEKTPOHOB; MIOJIBUKHOCTb; IPOBOAUMOCTB;
yaenbHOe conpoTuBieHne. DakTopbl, BIUAIONIUNE Ha
YIEIBHOE COIIPOTUBIIEHUE METAITIMYECKUX ITPOBOIHU-
KOBBIX MaTE€pHUaJIOB: TEMIIepaTypa, IpUMecH, AePEeKThI
KPUCTAJIIMYECKOU pelieTKU. Temneparypo3aBucumas
Y OCTAaTOYHAs COCTABJISIONINE YCIbHOTO COIPOTHUB-
nenus. Temneparypa [e6as. CrinaBbl. 3aBUCUMOCTh
ANEKTPOPU3NYECKUX CBONCTB CIIABOB OT KOJIMYE-
CTBEHHOTO COZEP)KaHUsI KOMIIOHEHT. DIEeKTpopu3nie-
CKH€ CBOMCTBA TOHKMX METANTNYECKUX IIJICHOK.
BiusiHue 4acToThl TOKa Ha CONPOTUBIIEHUE METANI-
JioB.Marepuaiibl BBICOKOH ITPOBOAUMOCTH. CBEpXIIPO-
BoAHUKHU. CIU1aBbl BEICOKOW MTPOBOIUMOCTH. Pe3u-
CTUBHBIE MaTepuabl. [[poBOJHUKOBBIE MaTepUabl C
0co0bIMH CBOMCTBaMH. AMOP(HBIE METAITNIECKHE
cruiaBbl. [IpuMeHeHe NPOBOAHUKOBBIX MaTepHalioB B
JIEKTPOHHBIX CPENICTBAX.

Hroro

OIIK-5

3 Pesucropsl

Pesuctopsl, ux knaccudukanus u pazHoBUIHOCTH Pe-
3UCTOPBI IOCTOSHHOTO U IIEPEMEHHOTO COIIPOTHBIIE-
HUH, 3aBUCUMOCTb COIPOTHUBIICHUS OT MaTepuaa,
KOHCTPYKILIMM U BHEUIHUX yclI0BHi. OCHOBHBIE XapakK-
TEPUCTUKH U SKBUBAJIEHTHBIE CXeMBI. Psabl HOMU-
HaJIbHBIX 3HAUYEHUI PE3UCTOPOB, YCTaHABINBAEMBIX
I'OCTamu, pa3dbpoc 3HauCHHI, MapKUPOBKa, HAIEK-
HOCTb.

Htoro

OIIK-5

4 JlndnexkTpuueckue
MaTepuabl

OOume cBoiicTBa 1 mapaMmeTpbl. OYHKIUHU TUDIICK-
TPUUYECKUX MAaTE€pUaoB B KOHCTPYKIUAX POA, OBA u
MUKpO3JeKTpoHuKHU. I Iporiecchl nongpuzanuu B au-
anektpukax. [lonapu3oBaHHOCTD U AUAIEKTpUYECKAs
IIPOHUIIAEMOCTb. 3aBUCUMOCTb OCHOBHBIX I1apaMeT-
POB OT TeMIiepaTrypbl 1 4acToTbl.OCOOEHHOCTH AJIeK-
TPOIIPOBOHOCTH Ta3000pa3HBIX, JKUIKUX M TBEPIBIX
IUAIEKTPUKOB. J(nanekrpudeckue norepu. Bumsl mo-
TEPb. 3aBUCUMOCTb TAHI'€HCA YIJIa AUAIEKTPUUECKUX
MoTeph OT TemriepaTypsl 1 yacToTsl.IIpoboii B au-
ANIEKTPUKaAX. DIEKTpUUecKas NPOYHOCTb. OCHOBHbIE
MEXaHU3MBbI Po00s B razax u KUAKOCTAX. Buel npo-
0051 B TBEPIBIX TUIJICKTPUKAX: IIEKTPUUECCKHM, dIICK-
TPOTEIJIOBOM, JIEKTPOXUMHUYECKUI. JlM3ieKTpuye-
CKHE MaTepHuasibl ¢ 0coObiMu cBoicTBaMH. CIIOHTaH-
Has nonsipusanus. CernetodneKTpuku. X ocHOBHBIE
CBOICTBA U 00MacTh IpuMeHeHus. [1be303dexkT.
OcHOBHbIE CBOWCTBA U MapaMeTPbl IbE303JICKTPUKOB.
[Muposnextpuku. DnexTpersl. JlazepHble u onTHye-
ckue marepuainsl. [IpumeHeHne Tu3IeKTpUuIecKuX Ma-
TEPUAJIOB B 3JIEKTPOHHBIX CPEACTBAX

Hroro

OIIK-5
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5 KonnencaTtopsl

Konnaencatopsl, ux knaccudukamnus. KonaeHncaTtopsr
MOCTOSSHHOM M IEPEMEHHOW EMKOCTH U PA3HOBUHO-
CTU UX KOHCTPYKIHUK. OCHOBHBIEC XapaKTePUCTUKU
KOHJIEHCATOPOB, TapaMETPhI U UX 3aBUCUMOCTh OT pe-
YKUMOB PaOOThI M BHEIITHUX yCJIOBUNA. DKBUBAJICHTHBIE
cxembl. Hage:xkHOCTh, MapKUPOBKA

Htoro

OIIK-5

6 MarHuTHbIE MaTeprabl

BennuunHebl, XapakTepu3yrone MarHuTHOE I10JIE U
MarHMTHbIE CBOMCTBA MaTepuanoB. OCHOBHBIE CBOM-
CTBA, XapaKTEPUCTUKH U MTapaMeTPbl MATHUTHBIX Ma-
TEPHUAJIOB, OIIPEIEIAEMBIE B CTATUYECKOM U JUHAMU-
YECKOM pexuMax. Buael MarneTnkoB.MarauromMsrkue
MatepHabl - HeppOMarHeTHKH: 3JEKTPOTEXHUUECKast
CTajb, IEPMAJUION U APYTHE CIUIaBbl. BiusHue pas-
JMYHBIX TUIIOB 00pabOTKH (TPOKAT, TEKCTYPHI U Ap.)
Ha MarHUTHBIE CBOMCTBA U UX CTaOMIIBHOCTh. Maruu-
ToauaNeKTpUKU. Depputhl. CTpyKTYpHO-XUMUYECKUI
coctaB. OcoOEHHOCTH CBOMCTB.MaruuToTBep/ible Ma-
TepHuasbl. XapaKTEPUCTUKU U IapamMeTpsl. Temmepa-
TypHasi ¥ BpeMeHHas ctabuibHOCTh. Knaccudukarus.
Texunouorus nonaydeHus.MarHuTHbele MaTepuasl ¢
0co0bIMHU CBOMcTBaMHU. MarHuTHble SKpaHbl. Maruu-
TOCTPUKLIMOHHBIE MaTepuasibl. MarHUTHbIE MaTepua-
JIbI J1IS1 3aIIOMUHAIOIINX YCTPOMCTB. MarHuTHbIe
meHky. [{unmuaapudeckue MarHuTHele ToMeHsl. [1pu-
MEHEHHME MATHUTHBIX MAaTEPUAJIOB B 3JIEKTPOHHBIX
CPEICTBAX.

Hroro

OIIK-5

7 Karymku
UHYKTUBHOCTH

Krnaccugukanus u KOHCTPYKIIMYU KaTyIIeK UHyKTHB-
HOCTH. OCHOBHBIE TapaMeTpsl. THITBI KaTylIeK HH-
JNyKTUBHOCTHU, MapKHUPOBKa

Htoro

2

OIIK-5

Hroro 3a cemectp

32

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (IOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 53— Pazgenbl AUCUMITIMHEL U MCKIAUCHUIIMHAPHBIC CBA3U

HawnmeHnoBanme JAUCHUITIIINH

Ne pa3nenoB maHHOW AMCUUIUIMHBL, 1151 KOTOPBIX HEOOXOIMMO
u3y4yeHue 00eCceYMBAONIUX U 00€CIIeYNBAEMbIX JUCLUIUINH

1 2 3 4 5 6 7
[IpenmecTByroUE AUCIUTUTHHBI

1 Beenenue B mpodeccuto +

2 OCHOBBI paAMOIEKTPOHUKHI +

3 duzuka + + + + +

4 dusznyecKkre OCHOBBI MUKPO- U n N N
HAHOXJIEKTPOHUKH

5 Xumus + + +

CornacoBaHa Ha noptane Ne 35725




[Tocnenyromuye TUCITUTITUHBI

1 OCHOBBI KOHCTPYUPOBAHHUSI 3JIEK-
TPOHHBIX CPEZCTB

+ + +

2 TeopeTtnyeckre OCHOBBI TEXHOJIO-
TUU PAJUONIIEKTPOHHBIX CPEACTB

+ - + +

5.4. CooTBeTcTBME KOMIIETCHUM M, JopMHUpPyeMbIX IPH M3YYEHUH AUCUHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3YyYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

TUH

§ Bunwl 3austuit

= = ;
© ©

& g S g S MDOpMBI KOHTPOJISE

S = = O

~ =

OIIK-5 + + + + KontposnpHnas pabora, Jlo-

MarniHee 3ajnanue, OTyeT 1no
WHAVBUIYAIBHOMY 3a]1a-
HUI0, DOKk3amMeH, KoHcrekT
camornoarotoBku, [Ipoepka
KOHTPOJBHBIX padot, OTuer
o naboparopHoii pabote,
Onpoc Ha 3anaTusix, Pac-
yeTHas padota, Tect, Otuer
IO MPAKTUYECKOMY 3aHATHUIO

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx padboT npuBeaeHo B Tabauie 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 =
S ==
Z = 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
- 2 5
> Sz
o Q Z
= S
4 cemecTp
3 Pe3ucTtopsl HccnenoBanue pe3nucTopoB MOCTOSHHOTO COMPOTUB- 4 OIIK-5
JEHUS
Hroro
4 JlndnexkTpuueckue HccenenoBanve BIMSAHNA BIard Ha IOBEPXHOCTHOE U 4 OIIK-5
MaTepHaJIbl 00BbEMHOE CONPOTHUBIICHUS JUIIEKTPUKOB
Hroro 4
5 KonneHncaTopsl HccenenoBanye KOHAEHCATOPOB IIOCTOSHHON €EMKOCTH 4 OIIK-5
Hroro 4
7 Karymku HccenenoBannie BBICOKOYACTOTHBIX KaTYIIEK MHIYK- 4 OIIK-5
UHAYKTUBHOCTH TUBHOCTH
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Htoro

Uroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB)

TpynoeMkocTsb,
q
dopmupyembie
KOMIIETEHIIUU

4 cemecTp

oo

2 ITpOBOJIHUKOBBIE Biustaue Temneparypbl Ha 3JeKTpOPU3HIESCKHE CBOM- OIIK-5
MaTepHUabl CTBa MaTe€pHajIoB. 3aBUCUMOCTH JEKTPOPU3NUECKUX
CBOMCTB CILJIaBOB OT KOJIMYECTBEHHOTO COJEPHKAHUS
KOMITOHEHT.BissHUe 4acTOTHI TOKA Ha COIIPOTHUBIJIC-

HHUE MCTAJJIOB.

Hroro 8

3 Pe3ucropsl Pemenue 3a1a4 0 3aBUCUMOCTH CONPOTUBIICHUS PE3U- 8 OIIK-5
CTOPOB OT MaTepuaia, KOHCTPYKIMH U BHELITHUX
YCIOBHUH.

HUroro

4 JlnpnexkTpuueckue Pemenue 3a1a4 0 BAMSAHUY HA OCHOBHBIE ITApaMETPBI 10 |OIIK-5
MaTepHabl JUAJIEKTPUUECKUX MAaTepHAIOB TEMIIEpaTyphl U 4acTo-
ThI; O BIUSHUN KOMIIOHEHTOB IMAJIEKTPUYECKOTO Ma-
Tepuaja Ha €ro JU3JIEeKTPUYECKY0 IPOHULAEMOCTb.

Hrtoro 10

5 KonpeHcatopsl Pemienue 3a1a4 0 BIUSHUM HAa OCHOBHBIE XapaKTepH- 8 OIIK-5
CTHKHU KOHJICHCATOPOB U UX IapaMeTpbl PEKUMOB pa-
OOTBI M BHEIIHUX YCIOBHH.

HUroro

6 MaraurtHble Matepuaisl | Pemenue 3ai1a4 o BIMSHAN HA OCHOBHBIE CBOICTBA 6 OIIK-5
MarHUTHBIX MaTe€pHUajIoB TEMIIEPATYPbl U KOMIIOHEHT-
HOTO COCTaBa.

HUroro

7 Karyuku Pemenue 3amad no pacuery napaMeTpoB KaTyIIEK UH- 4 OIIK-5
UHIYKTUBHOCTHU JOYKTUBHOCTH U BIMSHUU Ha HUX BHEIIHUX (PAKTOPOB

HUroro 4

Hroro 3a cemectp 44

9. CamocrosiTesibHAs1 padoTa
Bunsl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B
tabmune 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
L
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
padoThI 8 g 2
=S 22
a e g
~ S}
4 cemecTp
1 BBogHas yacTthb [TpopaboTka JIEKITMOHHOTO 1 OIIK-5 Onpoc Ha 3aHATHAX, JK3a-
Marepuaia MEH
Htoro 1
2 TIpoBOJHHUKOBBIE IToaroroBka K nmpaxkTu4e- 1 OIIK-5 JlomaiHee 3a1aHue,
MaTepUaIIbl CKHMM 3aHSTUSAM, CEMHHA- Omnpoc nHa 3ansaTusAX, OT-
pam YeT MO MPaKTUYECKOMY 3a-
[IpopaboTka ITeKIIHOHHOTO 1 HATHIO, HpOBeng T
KOHTPOJIBHBIX T T
MaTepuana OHTpOI pabot, 1ect,
DK3aMeH
Utoro 2
3 Pe3ucropsl [ToaroroBka Kk mpakTu4e- 2 |OIIK-5 Tect
CKHM 3aHSTUSAM, CEMHHA-
pam
HUtoro 2
4 JInpnekTpuyeckue [ToaroroBka k mpakTuue- 2 OIIK-5 KoHcnexT caMmonoaroros-
MaTepuabl CKHM 3aHSTHSAM, CEMHHA- ku, KonTponwsHas pabora,
pam [IpoBepka KOHTPOJIBHBIX
T, PacuetHas T
BrinonHeHne pacyeTHbIX 2 pabor, Pacuertas paGora,
TecT, OKx3amMenH
pabot
Utoro 4
5 KonnencaTtopsl [ToaroroBka k mpakTuue- OIIK-5 Koncnekr camonoaroros-
CKHM 3aHSTUSAM, CEMHHA- kH, OTYeT 1O MpaKkTHye-
pam CKOMY 3aHSTHIO, DK3aMEH
Hroro 2
6 MarnutHbie Matepualbl | [loaroroBka K npakTuye- 2 |OIIK-5 Tect
CKHM 3aHATUSAM, CEMHHA-
pam
Utoro 2
7 Kartymku IToaroroBka K mpaxkTuye- 1 OIIK-5 Omnpoc Ha 3ansaTHAX, OT-
WHIYKTUBHOCTHU CKHM 3aHSTHSAM, CEMHHA- YeT MO0 WHIUBUIYATBHOMY
pam 3ananuio, Tect
Brinonnenue pacueTHbIX 2
pabor
Hroro 3
Hroro 3a cemectp 16
IloaroroBka u caada PK3a- 36 OK3aMeH
MEHa
Hroro 52
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
4 cemecTp
JloMmarirHee 3aganue 2 2 2 6
KoncnexT camMmomoaroros- 1 1 1
KU
KonTponbhas pabota 4 4
Ormpoc Ha 3aHATHAX 2 2 4
OTueT Mo UHANBHYaJb- 6
HOMY 33JJaHHIO
OTueTt o nabopaTopHOi 8 8 16
pabore
OTyer no NpakTHYECKOMY 2 2 2 6
3aHSATHUIO
[IpoBepka KOHTPOJIBHBIX 1 1 1 3
pabot
Pacuetnas pabota 4 4
Tect 6 8 14
Hroro makcumyM 3a nepu- 12 26 32 70
on
OK3amMeH 30
Hapacratomum urorom 12 38 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIBHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbI O6astoB Ha aaty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLICHKY
[Tepecuer cymMbl 0aJIJIOB B TPAAULIMOHHYIO U MEXYHApOIHYIO OLICHKY NPEJCTABIEH B TabIuLe
11.3.
Tabmuua 11.3 — [lepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
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5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)

85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBoputeiabHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Copokun B. C. Marepuansl 1 3J€MEHTBI IEKTPOHHON TeXHUKH. [[pOBOIHMKH, OITYIIPOBOA-
HUKH, JUAIEKTPUKHY : [y4eOHMK JJISl CTYICHTOB BY30B I10 HarpaBieHHUsIM "DJIEKTPOHUKA U HAHO-DIIEKTPO-
Huka" u "KonctpyupoBanue u TexHonorus anekrponnbsix cpeacts"]. [T. 1]/ B. C. Copokun, b. JI. AnTH-
nos, H. I1. JIazapesa. - U3x. 2-e, ucmp. - Cankr-IletepOypr [u ap.] : Jlans, 2015. - 1 onnaitn-pecypce (442
c.): puc.- (YueOuuku jyisi By30B. CrieruanpHast TuTeparypa) . [DneKTpoHHbIN pecype] - Pexxum mocTyma:
http://e.lanbook.com/books/element.php?pll id=67462 (nata obpamenus: 04.07.2018).

2. Copoxun B. C. Marepuanbl U 31€MEHTBI JIEKTPOHHON TEXHUKH. AKTHUBHBIE THIIEKTPUKH,
MarHUTHbIE MAaTepUAIIbl, JIEMEHTHI AJIEKTPOHHON TEXHHUKH : Y4eOHUK Ul CTYAEHTOB BY30B I10 HarlpaBiie-
HUSM "DJIEKTpOHUKA U HaHOAJIEKTpoHUKA" 1 "KOoHCTpynpoBaHUEe U TEXHOJOTHUS NEKTPOHHBIX CPeaCTB'].
[T.2/B. C. Copokun, b. JI. Autunos, H. I1. Jlazapesa. - U3na. 2-e, ucnp. — CII0. [u ap.] : Jlans, 2016. - 1
onnaitH-pecypc (377 c.): puc.- (YuebHuku s By30B. CrienuanbHas JuTepaTypa) . [DIeKTpOHHBIN pe-
cypc] - Pexxum pocrtyma: http://e.lanbook.com/books/element.php?pll i1d=71735 (mara oOpameHus:
04.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa

1. butaep JI.P. Marepuanbl U 3J€MEHTHI JIEKTPOHHON TEXHHUKHU: yueOHOe mocoOue. — ToMmck:
TYCVYP, 2007. - 214 c. (nanuuue B oubnuoreke TYCVYP - 46 3k3.)

2. Tloxposckuit @.H. MaTepuanbl 1 KOMIOHEHTbI PaJUOIIEKTPOHHBIX CPEACTB: Y4yeOHOe Moco-
oue.- Mocksa: ['opsiuas nmunusi- Tenexkom, 2005.-352 ¢. (Hanmuuue B 6ubmmotexke TYCYP - 71 3k3.)

3. IlacemkoB B. B. Marepuansl 37€eKTpOHHON TEXHUKH : Y4EOHUK : [[JIs1 By30B IO CIELU-ATbHO-
cTsiM snekTponHoi Texauku| / B. B. TlaceiakoB, B. C. Copokun. - U3x. 3-e. - Cankr-IletepOypr : Jlans,
2001. - 366, [1] c. (Hanuune B 6ubmanorexke TYCVYP - 31 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. Pagmomarepuansl U paMOKOMIIOHEHTHI: METOIMYECKUE yKa3aHUs 110 CAMOCTOSATEIBHOM pa-
6ote crynentoB / CompmaroBa JI. FO. - 2012. 7 c. [OnekrpoHHbli pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/1489 (nara obpamenus: 04.07.2018).

2. Paguomarepuansl U paJuOKOMIOHEHTHI: MeToanYecKue yKa3aHHsl U 3aaHus 7S IPOBEICHUS
npakTudeckux 3aHsaTuil no aucuuruuHe / Commarosa JI. FO. - 2012. 29 c. [DnexkTponHsIil pecypc] - Pe-
xuM foctyna: https://edu.tusur.ru/publications/1327 (nara obpammenus: 04.07.2018).

3. Marepuanbl 1 KOMIIOHEHTHI SJIEKTPOHHBIX CPEACTB: MeToandecKue yKa3aHus U 3aJaHus IS
NPOBEICHHs ayUTOPHBIX 3aHATUH U caMOCTosATeNIbHON padoThl cryaenToB / Conpartosa JI. FO. - 2013. 16
c. [Dnextponnsiii pecype] - Pexxum nmoctyma: https://edu.tusur.ru/publications/2927 (mara oOpaieHus:
04.07.2018).

4. MW ccnenoBaHue pe3UCTOPOB MOCTOSTHHOTO COMPOTHBIICHUS: MeTOAMYECKUe YKa3aHUS K BBI-
HoJHEeHuo abopatopHoit padotel / Kyze6usix H. U. - 2012. 24 c. [DnexTponHsIii pecypc] - Pexum no-
cryma: https://edu.tusur.ru/publications/1245 (nata o6pamenus: 04.07.2018).

5. HccnenoBaHue KOHAECHCATOPOB MOCTOSHHOM €MKOCTH: MeToinueckue yka3aHHs K BBIIOJHE-
Huto 1abopatopHoit pabotel / Ky3eOubix H. U. - 2012. 25 c. [Onexkrponnslii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/1246 (mara o6pamenus: 04.07.2018).
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6. HccnenoBaHue BBICOKOYACTOTHBIX KaTyIIEK HHIYKTHMBHOCTH: MeTOoIUYecKue yKa3aHus IO
BBITIOJIHEHHIO JT1abopartopHor padothl / Ky3ebnnix H. U. - 2011. 28 c¢. [DnexktpoHHBIA pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/341 (nata oopamenus: 04.07.2018).

7. HccnemoBaHue BIMSHUS BJIard Ha IMOBEPXHOCTHOE U OOBEMHOE CONPOTHBIICHUS JUAIICKTPH-
KOB: PykoBoncTBO 1o naboparopnoii padore / CnaBaukoBa M. M. - 2012. 15 c. [DnexkTpoHHbIi pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/1312 (nara obpamenus: 04.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpm noaroroBke K MPAKTUUECKUM 3aHITHSIM, OCYLIECTBICHHUS KOHTPOJIS CaMOCTOSITEIbHOM
paloThl M MPOBECHUS TECTUPOBAHUS UCIIOIb3yeTCs caiT http://moodle.tusur.ru. DneKTpoHHBIN yueOHBbIH
kypc http://moodle.tusur.ru/course/view.php?id=117

2. Meronuueckue Marepuaibl HaXOAATCs Ha HaydHOM oOpasoBaresibHoM moptane TYCYP
https://edu.tusur.ru/

3. ba3bl naHHBIX, JOCTYH K KOTOpbIM oopmieH 6udnuorexkorr TYCYPa B Tekyliuii MOMEHT Bpe-
MeHHU. CIIMCOK TOCTYIHBIX 0a3 TaHHBIX CM. 10 ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecTedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YuebHas aymuTopus
yueOHas ayuTopus I IPOBEACHHS 3aHATHI JTEKIIMOHHOTO THITA
634050, Tomckast o6mactb, . Tomck, Jleanna npocrekT, a. 40, 329 ayn.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne JJIs J1adopaTopHbIX padoT
Jlabopatopus "PagromarepuaiioB v paiMOKOMIIOHEHTOB"
yueOHast ayJUTOpHs Il IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
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634050, Tomckast o6macts, 1. Tomck, JlennHa npocrexT, a. 40, 427 ayn.

Ornucanue UMeIIerocs 000pyIOBaHUS:

- ABTOHOMHBI} anmapaT CUX03IMOLNOHAIBHON KOPPEKLINH;

- bnox nuranmsa BHB-31;

- Ucrounuk nmuranus b5-49;

- BonstmeTp B7-20;

- Boastmerp B7-23;

- BonstmeTp B7-26;

- Boastmerp B7-38;

- 'eneparop 1'3-104;

- I'eneparop 1'3-112;

- 'mraommerp KEW 3123;

- Usmeputens E4-10 (2 mt.);

- Usmeputens E4-11 (2 mt.);

- Usmepurens E8-4;

- U3mepurtens E9-4;

- Meraommetp mudponoit E6-22;

- Mynstumetp APPA 207;

- HoyrOyx Asus K40 IN;

- Ocmwmorpad RIGOL DS 1042 C;

- Ocnorpad C1-72;

- lludposoit mynsTmeTp APPA 103;

- Ocuumnorpag C1-75;

- Ocmwmnorpad C1-76;

- [Ipuntep HP-LASER;

- [I9BM "CELERON 366";

- [I5BM "OIITUM";

- Craumonapssiii uamepuresib RLC AM -3004;

- Tepaommetp E6-13A;

- lludposoii ocrmmtorpad DSO-3202A;

- Hudposoii ocimmnorpad GDS-806S;

- JIaboparopubie cTeHabl: "OYHKIMOHATIBHBIC y3JIbI MUKPOBOJIHOBON TexHUKH", "McciaenoBanue
KOHJIEHCATOPOB MOCTOSIHHON eMkocTH", "MccaenoBanue pe3ucTopoB NOCTOSTHHOTO conporuBienus”, "Mc-
cinenoBanne BY karymek uaayktuBHOCTH", "MccnenoBanre BAMSHUS BJIard Ha MOBEPXHOCTHOE M O0BEM -
HOE COIIPOTHBIICHHS qu3JIeKTpuKoB", "MccnenoBanne GUiIbTPyOMUX XapaKTePUCTUK KOHEHCATOPOB"

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows

— OpenOftice

13.1.4. MarepuajibHO-TEXHUYECKOE U MPOrpPaMMHoOe o0ecrneuyeHue ISl CAMOCTOSATeJIbHON padoThI
Jist caMOCTOSITeNNbHOM paboThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:
- yueOHasi MmeOerb;
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- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;
- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMIL ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeNUaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJaronyecs: ¢ HapylIEeHHEM ClIyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1 Paccunrtarhs sHepruro 3apsjia, 3allaceHHOro Ha OOKJaJKax KOHJeHcaTtopa eMKocThio 47 MKD,
ecnu HampsbKeHrne Ha oOkaakax paBHo U16 B. Oteet mate B M/

1)6

2) 60

3) 600

4) 6000

2 Kak Ha3bpIBalOT TBEPIBIM AMIIEKTPUK, JJIUTEIBHO CO3JAIOIIUN B OKPY)KAIOIIEM MPOCTPAHCTBE
AIIEKTPOCTATUYECKOE T10JI€ B OTCYTCTBUM BHEIIHUX UCTOYHUKOB 3a CUET MPEABAPUTEIBHOMN AJIEKTPU3aLun
WM NIOJIIPU3ALI K.

1) cerHeTodneKTpuK

2) BNeKTpeT

3) MUPOIIEKTPUK

4) Nbe302JIEKTPUK

3 IIpuHUuI nefcTBUS pe3UCTOPOB OCHOBAH Ha:

1) ucnonp3oBaHNM CBOMCTB MaTEpUAJIOB OKa3bIBaTh CONPOTHUBIIEHUE TPOXOSIIEMY IEKTPUUECKO-
MY TOKY MPH NMPUIOKEHUU K HUM Pa3HOCTHU MOTEHINAIOB

2) crmoCOOHOCTH HaKaIIMBaTh Ha OOKJIQAKaX AJMEKTPUUECKUH 3apsil MpHU MPUIOKEHUU K HUM pa3-
HOCTH MOTEHIINAJIOB

3) BBIAENICHUHN (CENIEKTUPOBAHUH) HA TOM MM MHOW YacToTe (WM B MOJOCE YaCTOT) paJlMOCUrHAlIa
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ONPEJICTICHHOTO CIIEKTPa YaCTOT

4) UCTIONB30BaHUM CBOMCTB MaTepHalIOB MOJSPU30BATHCS MPU NPUIOKEHUH K HUM Pa3HOCTU MO-
TEHIIMAJIOB

4 Ilo Ha3BaHMIO KOMITIOHEHTa B cxeMe «YI['O paanoKOMIIOHEHTOBY B OTBEIEHHBIX KBaJpaTax HapH-
CyliTe ycIoBHO-Tpadudeckoe 0003HaUEHHUE COOTBETCTBYIOIINX KOMITIOHEHTOB.

HasBanue YI'O

1) Pe3uctop

2) Kongencarop

3) Karymika HHIyKTUBHOCTH

4) Tpancdopmarop

5 Kak ompenenuts HadaIbHYI0 MarHUTHYIO IPOHUIIAEMOCTh (heppu- Win heppoMarHeTHKa?

1) u3MepuTh MarHUTHYIO MHAYKLMIO B, BO3HHKAIOIIYI0 B MaTepuasie NpU NPUIOKEHUU K HEMY
MOCTOSTHHOTO MarHUTHOTO MoJist H Masoit Benmu4uHbI, MOCcye Y4ero onpeneauTs otTHomenue B / H

2) u3MepUTh MarHUTHYIO MHAYKLHIO B, BO3HMKaOIIyl0 B MaTepuasie IMpU NPUIOKEHUU K HEMY
MEPEMEHHOTO MarHUTHOTO TOJIst H Masoii BeTMYMHBI, IOCIE YeTo onpeaenuTs otHomenue H / B

3) U3MepuTh MarHUTHYIO MHIYKIUIO B, BO3HHKAOIIYI0 B MaTepuasie NpU MPUIOKEHUU K HEMY
MOCTOSTHHOTO MarHUTHOTO MoJist H Maloit Benn4uHbl, mOcie Y4ero onpeneinuTs oTHomenue H / B

4) u3MepuTh MarHUTHYIO MHAYKIMIO B, BO3HHKalOIIyl0 B Marepuase Mpu MPUIOKEHUH K HEMY
MEPEMEHHOTO MarHUTHOTO OJIsi H Masiol BeTMUrHBI, TTOCIIe YeTo OnpeAeuTh oTHomeHne B / H

6 DIEeKTPONPOBOIHOCTH ra3000pa3HbIX AUIIEKTPUKOB O0YCIIOBICHA ABUKEHUEM:

1) cBOOOMHBIX ANIEKTPOHOB

2) HOHOB

3) aromoB

4) mpIpoK

7 B xakux egununax B cucreme CU usmepsiercs snekTpuyeckasi ipoBOJAUMOCTD

1)Cm

2) Cmxm

3) Omxm

4) Cm/m

8 InmuHy m guaMeTp NpoBOAHMKA YBEJIIMUMWIIN B Ba pa3a. Kak nu3MeHnIach €ro npoBOJAUMOCTh?

1) He u3mMeHuach

2) yBenu4uiIach B 4EThIpE pasza

3) yMeHbIIMIIACh B JBa pa3a

4) yBeTM4IMIIach B JIBa pasza

9 Ha pucyHke mpuBeAeHa 3aBUCUMOCTD YJICIBHOTO AJIEKTPUUECKOTO CONMPOTHUBIICHUS OT TeMIiepa-
Typbl. Marepualy Kakoro Kjiacca COOTBETCTBYET KpuBas 17

1) mpoBoIHUK

2) IUAJIEKTPUK

3) NOIYIIPOBOAHUK

4) CBEpXITPOBOTHUK

10 Nmeetcs oOpazer] marepuana JUIMHOM 1, M, nMeromuii cedenue S, M2. AKTUBHOE DIIEKTpHYe-
ckoe conpotuBiieare R, Om. ®opmyna X =1/ (S R) mo3Bonser onpenenuTs HEU3BECTHYIO BETUUUHY X:

1) yaenpHyI0 3IEKTPUUYECKYIO IPOBOUMOCTD

2) yaenpHOE 3IEKTPUYECKOe COPOTUBIICHHUE

3) 3NEKTPUUECKYIO ITPOBOAUMOCTh

4) sNeKTpUYEeCcKOe CONPOTUBIICHHE

11 Yemy paBHa AJiiHAa MEAHOW MPOBOJOKU B MOTKE, €CJIM U3MEPEHHOE aKTUBHOE CONPOTUBIICHUE
MoTka 20 OM, quaMeTp MPOBOJIOKU 2 MM, a yaenabHoe conpotuBieHue meau 0,017 MkOmem. OTBeT npw -
BEJICH C TOYHOCTHIO OJIMH 3HAK MOCJIE 3aIsITOU

1)3729,4 m

2)4705,9 m

3) 17476,2 m

4) 14776,5 m

12 Cpegnuii MOZyJIb CKOPOCTH DJIEKTPOHOB B METAJUIE COOTBETCTBYET UX TEIIOBOW CKOPOCTH, a
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CPEIHUN BEKTOP CKOPOCTH JEKTPOHOB — HX ... CKOPOCTH

1) MrHOBEHHO#

2) da3zoBoit

3) muddy3noHHOM

4) npeiidoBoii

13 Kak MOHO peanu3oBaTh TEMIIEPATYPHYIO KOMIIEHCAIIMIO BETBU CXEMBI, COJIEpKAIIEH J1BA PE3U-
CTOpa, BKJIFOUEHHBIX MTOCIEI0BATEIHHO?

1) mogo6patk pe3uCTOPBI TAKUM 00pa30M, YTOOBI Y OHOTO OBLI MOJIOKHUTEIBHBIN, a y IPYroro OT-
pHUIaTeNbHBINA TEMIIEpaTYPHBIN KOA(D(GUITUEHT COPOTUBIICHHUS, PABHBIE TI0 MOTYITIO

2) moaoOparh pe3UCTOPBI TAKUM 00pa30oM, YTOOBI Y OAHOTO OBLI MOJOKHUTEIBHBIN, & y IPYTroro OT-
pHUIaTeNbHBINA TeMIEpaTYPHBIN KOA(GUITUEHT COMPOTHBICHUS

3) momoOpaTk Pe3UCTOPBI TAKUM 00pa30oM, YTOOBI TOKOMPOBOISIINE CIIOM OBLITM W3TOTOBJICHBI U3
OJIMHAKOBBIX MaTEpPUAJIOB

4) TeMnepaTypHy0 KOMIIEHCAILIUIO PEaTn30BaTh HEBO3MOKHO

14 TIpoBOTHUKOBBIN MaTepHall C HAUMEHBIITUM YIEIbHBIM YJIEKTPHUECKUM COTPOTHBIICHUEM

1) cepebpo

2) meab

3) amroMUHHIA

4) 30710TO

15 OT 4ero 3aBUCUT COMPOTUBJIEHUE OTPE3KA PEATLHOTO MPOBOJHUKA?

1) oT CBOICTB BeleCTBA MPOBOJHUKA, €TO JJIUHBI, CEYCHUsI, TEMIIEPATYPhI

2) OT CBOMCTB BEIIECTBA MTPOBOJHUKA, €0 JJIUHBI, CCUCHUS

3) OT IPUIIOKEHHOTO HAMPSKEHUS

4) OT ero AJMMHBI U CEUEHUS

16 Kak M3MEHUTCS €MKOCTh KOHJICHCATOPA, €CJIM PACCTOSHUE MEXAY IJIACTHHAMH YBEITUYHUTH B
JIBa pasa

1) ymeHpIMTCS B 1Ba pas3a

2) yBEeIUYHTCS B JBa pas3a

3) yMEeHBIINTCS B YETBIPE pa3a

4) yBenMUYUTCS B YETHIpE pasza

17 Dnexkrpudeckas XapaKTepPUCTUKA, TTO3BOJISIONIAST OMPEACTUTh CIIOCOOHOCTh JTUAJIEKTPHKA 00-
Pa30BBIBATH DJEKTPUUECKYIO EMKOCTb

1) nonsipHast “OHU3AIUS

2) audneKTpuYecKas MPOHULIAEMOCTb

3) TaHreHc yraa IuIeKTPUIECKUX MOTEPh

4) sneKTpOHHAS TOJISPU3ALIIHS

18 Ilorepu sHEpruM Ha BUXpEBbIE TOKU PB 3aBUCAT

1) oT yAenbHOTO AJIEKTPUUECKOr0 COIPOTUBIICHUS p MAarHUTHOTO MaTepuana

2) OT BEIMYMHBI KOOpUUTUBHOU cribl He

3) oT mapameTpa, KOTOPbI HE YKa3aH B MIPUBEIACHHBIX OTBETaX

4) OT BeIMYMHBI OCTATOYHOU MarHUTHON MHAYKLIMH Br

19 lnst pasamarHnumBaHus 00pasiia MaTepuaia He0OOXOaMMO

1) uToObI MarHuTHas MHAYKIMS B qocTurna Hys

2) utoObl MarHUTHAsI MHIYKIUS B 1 BekTOp HampsbkeHHOCTH MarHuTHoro mnojis H marepuana mo-
CTUTJIH HYJIS

3) 4T0OBI BEKTOP HAINPSHKEHHOCTH MarHUTHOTO ojsl H u3mMeHus cBoe HanpapieHue Ha 00paTHOE

4) Huuero nenath He HykHO. OOpa3el] MaTepraia ¢ TCUCHHEM BPEeMEHHU pa3MarHUTUTCS caM

20 IpeiidoBast TOIBUKHOCTB AIEKTPOHOB — 3TO

1) apetidhoBasi CKOPOCTH AIIEKTPOHOB B TOJIE €AUHUYHON HAMPS)KEHHOCTH

2) cpennsist AperioBast CKOPOCTH IEKTPOHOB

3) makcumaiibHas peiidoBas ckopocThb, IpUOOpeTacMas EKTPOHOM K KOHITY CBOOOIHOTO Mpode-
ra.

4) yckopeHHe, C KOTOPBIM JABHXKETCS AJIEKTPOH B AJIEKTPUYECKOM I10JIe
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1. TpeGoBaHus K JIEKTPOHHBIM KOMITOHEHTAM PaJHO3JIEKTPOHHOU amnmapaTypsl. 2. Knaccuduka-
1Ysl paJuoOMaTepUaIoB IO OCHOBHBIM CBOMCTBaM. 3. DJIEKTPUUECKUE XapAKTEPUCTUKU PaHOMaTEPHUAIIOB.
4. Mar"auTHble XapaKTepUCTUKH paguomMaTepuanoB. 5. MexaHuueckne XapakTepUCTHKU paguomarepua-
70B. 6. TernoBble XapaKTEpUCTUKU paguoMareprayion. 7. OU3NKO-XUMUYECKUE XapaKTEPUCTUKU PaTUo-
MarepualioB. 8. DJIEKTPOHHAs, HOHHASI U JUIIOJbHAS MOJSpU3allU JUAIEKTpUKoB. 9. [loTepu sHeprun B
JIU3JIEKTpUKaX. TaHTeHC yriia AUAJIeKTpUYecKuX norepb. [Ipodoit auanexrpukoB. 10. OCHOBHBIE TOHSATHS
00 opraHn4eckux TBepAbIX aAudnekTpukax. 11. [lomumeprszanoHHble AUANEKTPUKUA U UX NEKTPUUECKUE
XapakTepucTUKH. 12. ITonuKOoHIEHCAIIMOHHBIE NUAIEKTPUKH U MX DJIEKTPUUECKHE XapaKTEpUCTHKU. 13.
[Tnactmaccel. CocTaB, KiaccuuKaius, JMEKTPUIESCKUE XapaKTEepUCTUKH U 00nacTu npuMeHnenus. 14. Pa-
JuoKepamMuueckue Marepuaibl. [1be30351eKTpuueckue MaTepuaibl U 3JEKTPEThl. XapakTepHble CBOMCTBA.
15. OcHOBHBIE CBOMCTBA METAINTMYECKUX MTPOBOAHUKOBBIX MaTeprayioB. 16. UUCThie METAUIBI U CILUIABBI U
UX OCHOBHBIE AICKTPUUECKHE XapakTepucTUku. 17. CraBsl, 00aatonye O0IbIINM yASTbHBIM 3JIEKTPH -
YECKUM COIPOTUBJICHUEM, >KaPOCTOMKHE CIUIaBbl U MX OCHOBHBIE JIEKTPUUECKHE XapaKTEPUCTUKU. 18.
MeTanauueckue MarHUTHO-MSITKHE U MAarHuTo-TBCPAbIC MAaTCpUAJIbI. OcHOBHEBIE XapaKTCPpUCTUKH. 19.
®depputhl, UX CBOMCTBA U o0nacTh npumeHenus. 20. Marautoamanexktpukn. 21. Pesuctopsr. Kiaccudu-
Kalus, MapKUpPOBKa, TUIIMYHbIE KOHCTPYKIMH, YI'O, OCHOBHBIE IapaMeTphbl, YaCTOTHbIE CBOMCTBa. 22.
Konnencaropsl. Knaccudukanus, ocHoBHbIe mapaMmeTpsl, YO, MapkupoBka u HoOMuHaibl. 23. Katymiku
UHIYKTUBHOCTH. [IpH4MHBI OTEph B KaTylIKaX MHIYKTUBHOCTH M CIOCOOBI UX ycTpaHeHus. 24. Tpanc-
dbopmaropel. Kmaccudukanus, Gusmdeckne OCHOBHI (DYHKIIMOHUPOBAHUS, OCHOBHBIC MapameTpbl H
KOHCTPYKIIUU.

14.1.3. Bonpocbl Ha caMONIOATOTOBKY

1. Kak MoxxHO Ki1accuuuupoBars paguoMaTeprabi?

2. Yo Takoe paguOKOMIIOHEHT?

3. Kakumu napamerpamMu XapakTepu3yroT HaI&KHOCTh PaIHOKOMIIOHEHTOB?

4 Kak MOXXHO KJaccu(UIMpOBaTh POBOIHUKOBBIE MaTEpUaIbl?

5. Kak n3meHnsercs yaenbHas IpOBOJIMMOCTb METAJUIOB C TIOBBIIIEHUEM TEMIIEPATYPhl?

6. Kak n3meHnsercs yneiapHas IpOBOJMMOCTD CIIIABOB C ITOBBILIEHUEM TEMIIEPATYpHI?

7. Uto Takoe TeMrepaTypHbI KOI(DPHUIMEHT yAEIBHOTO CONPOTHUBIICHUS? SIBIsSETCS JIM OH
KOHCTaHTOM Ul JaHHOTO MeTaJa?

8. OOBsicHUTE MTOBEICHNE IPOBOIHUKOB Ha BHICOKHX YaCTOTAX.

9. Kakue cBoiicTBa MeU SBIJIIOTCS IPUUNHOM €€ NIMPOKOTrO IPUMEHEHUS B PAJUOITIEKTPOHUKHU ?

10. JlocTOMHCTBA ¥ HEJOCTATKU ATFOMUHHUS 110 CPABHEHHUIO C ME/IbIO?

11. Yro Takoe KpHONIPOBOIHUKU?

12. TlpuBeauTe npuMepbl HEMETAUNIMYECKUX POBOJHUKOB U IPUMEpPHI UX NpUMeHeHUs B POA.

13. Yrto HazpiBaroT nosisspusanued auanekTpuka? Kakue BHIbBI NMOJIAPU3AaLUU MOYKHO CUHUTATh
MTHOBEHHBIMH?

14. B xakux eIMHHUIAX U3MEPAIOT yelIbHOe 00bEMHOE U yAEIbHOE MOBEPXHOCTHOE CONPOTHUBIIE-
Hue? Jlaiite onpeneneHue 3TUM PU3NUECKUM BEJIIUYUMHAM.

15. YUto Ha3pIBaIOT JUAIEKTPUUECKUMU NoTepssMu? Kakne MexaHn3Mbl IOTEPb BaM U3BECTHBI?

16. Kakue mexaHu3Msbl 1po0ost TBEPABIX AUIEKTPUKOB BaM U3BECTHBI?

17. Kakum 00pazoM MOXKHO KJIacCU(PHUIMPOBATh IUAIEKTPUKU 110 CBOWCTBAM M TEXHUYECKOMY Ha-
3HAUYEHUIO?

18. B 4éM CXOACTBO M pa3anuue MEXAy CUTAIIIOM U cTeKiaoM? [l KakuxX Lesiel CUTallbl IpUMe -
HstoTCA?

19. Kakue nuaneKTpuKky Ha3bIBaIOTCS aKTUBHBIMU?

20. Yro Takoe HavanbHas U 3G (PEeKTUBHAS JUDJICKTPUUYECKas IPOHULIAEMOCTb?

21. Yro Takoe npsMoii u 0OpaTHbIHN be303pdext?

22. Kak kjacCU(QUIMPYIOT BEIECTBA 10 MATHUTHBIM CBOMCTBaM?

23. MoryT s1 06s1a1aTh peppOMarHUTHBIMU CBOMCTBAMH CIUIABBI, COCTOALINE U3 HEEpPOMarHur-
HBIX 3JIEMEHTOB?

24. Kakue mpoueccsl IpOUCXOIAT B (eppOMarHeTUKe MpU €ro HaMarHUYMBAaHUM BHEIIHUM I10-
nem?

25. KakoBbl IpUYKHBI OABICHNUS MAarHUTHBIX NOTEPh IPHU LMKJINYECKOM IIepeMarHuuuBaHuu dep-
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pomarHeTukoB? Kakue criocoObl yMEHBIIIEHUS! MArHUTHBIX MIOTEPh BaM U3BECTHBI?

26. Kakue maTtepuansl Ha3biBatoTcs Gpepputamu?

27. Kak knaccupuuupyroT MarHiTHbIE MaTepHaJIbl IO CBOMCTBAM M TEXHHUECKOMY Ha3HAUCHHIO?

28. Kakue MarHMTOMsrKHe Marepuasibl UMEIOT BBICOKOE 3HAUEHWE MAarHUTHOM MPOHUIIAEMOCTH B
cma0bIX TOMsX?

29. KakoBbI 4aCTOTHBIC XapaKTEPUCTUKU BHICOKOITPOHUIIAEMBIX (heppHUTOB?

30. Kakoe cTpoeHre UMEIOT MarHUTOAMAIEKTPUKHU U B KAKUX LIEISAX OHU MCIIOJIB3YIOTCS?

31. HazoBute XxapakTepuCTUKH MarHUTOTBEPABIX MaTEpUaIoB?

32. Kakue ¢u3nueckue MpUHIMIIEI TOJ0XKEHBl B OCHOBY MarHUTHOW 3allMCH U BOCIIPOU3BEICHUS
nHpopmaruu? Kakue marepuabl HCTIOIB3YIOTCS TSl 3TOM 1emu?

33. Kak MOXHO Ki1acCu(pHUIMPOBATH PE3UCTOPHI?

34. KakoBbl OCHOBHBIE ITApaMETPhl U XapaKTEPUCTUKHU PE3UCTOPOB?

35. Uem onpenensaercs ypoBeHb IIyMa PE3UCTOPOB?

36. OT yero 3aBUCUT MOITHOCTb paccesiHusl pe3uctopa’

37. Kakue 0coOEHHOCTH KOHCTPYKIIMU U TEXHOJOTHH 00€CTIeUHBAIOT MPEIU3NOHHBIM PE3UCTOPaM
BBICOKYIO TOYHOCTb U CTaOUIIBHOCTH?

38. Yem obecrieunBaeTCst BHICOKOYACTOTHOCTh PE3UCTOPOB?

39. JlaliTe CpaBHUTEIBHYIO OLIEHKY MPOBOJOYHBIX M HEMPOBOJIOYHBIX PE3UCTOPOB MOCTOSHHOTO
COINPOTHUBIICHUS.

40. Kakue cneruduyeckre mapameTpbl U XapaKTEPUCTHKHA PE3UCTOPOB MEPEMEHHOTO COMPOTHB-
JIeHUus Bbl 3HaeTe?

41. IlpuBeaute npuMepsl (PyHKIIMOHATBHBIX 3aBUCUMOCTEH M 00JIACTH MCIOJIb30BAHUS TaKUX pe-
3UCTOPOB?

42. YeM oTIMYAETCS MMOACTPOCUHBIA PE3UCTOP OT MEPEMEHHOTO pe3uctopa’?

43. Kakue cucTeMbl yCIOBHBIX 0003HAYEHUH U MApKUPOBKH PE3UCTOPOB BaM U3BECTHBI?

44. Kakue pe3ucTopbl MapKUPYIOTCS IIBETHBIM KOJIOM U YTO OH COOOM MpeacTaBisieT?

45. HazoBuTe nmapameTpbl U XapaKTEPUCTUKH KOHAECHCATOPOB U JaiTe €UHUIIBI UX U3MEPEHMSL.

46. Yto Takoe TKE koHIIeHCaTOpa M 4eM OH ONpeAessieTcs?

47. Kakue TpeOOBaHUS MPEABSIBIAIOTCSA K BBICOKOYACTOTHBIM KOHJIGHCATOpaM?

48. IIpeumyniecTBa U HEAOCTATKU OKCUIHBIX KOHJIEHCATOPOB.

49. Uto no3BoseT METAIIOOYMaXKHBIM KOHJICHCATOPaM CaMOBOCCTAHABJIMBATHLCS MOCIIE TPo0os?

50. KakoBbl 0COOEHHOCTH CITFOJITHBIX, CTEKJITHHBIX M CTEKJIOKEPAMUUECKUX KOHJEHCATOPOB?

51. TToueMy moACTpOCUHBIE KOHJCHCATOPHI HE JIENIal0T OOIBIION EMKOCTH?

52. Kak 3aBHCHUT OT 4aCTOThI COMPOTUBIIEHUE PEeaTbHOTO KOHAEH caTopa?

53. Yro BKIIOYAIOT B MAPKUPOBKY KOHJeHcaTopa. Kakue cuctemMbl yCIOBHBIX 0003HAUCHHA U Map -
KMPOBKHM KOHJIEHCATOPOB BaM MU3BECTHBI?

54. Ilepeuncnure OCHOBHBIC TTApaMETPhI KaTyIIeK WHAYKTUBHOCTU U MPUBEIUTE UX KIAcCU(PUKa-
LUIO.

55. Ot 4ero 3aBUCUT UHAYKTUBHOCTD KaTYIIKHU?

56. Uto Takoe 7OOPOTHOCTH KaTYIIKH UWHIYKTHBHOCTH?

57. Kak yMeHBIINTh COOCTBEHHYIO EMKOCTh KaTYIIKH?

58. Kakue mapameTpsl KaTylIeK HHIYKTUBHOCTH YXYIIIAIOTCS MPHU KX SKPaHUPOBAHUH?

59. JInst uero NpUMEHSIOT CEPACUHUKH B KaTyIIKaX UHIYKTUBHOCTH?

60. IlepeuncianTe OCHOBHBIC MTapaMETPhl U XapaKTEPUCTUKU MOHTAKHBIX TIPOBOOB U Kabese.

14.1.4. Tembl HHANBUAYAJIBbHBIX 321aHUI

- [IpuBeuTe MpaKTUYECKYIO KIAaCCH(HUKAINIO TPOBOIHUKOBBIX MaTepuanoB. [lepeuriciute 0OCHOB-
Hble (U3UYECKHE CBOMCTBA MPOBOJAHUKOB M KPATKO MOSICHUTE WX (U3MYECKUNA CMBICT. J[JIa Kakmoro u3
3aJJaHHBIX TPOBOJHUKOBBIX MaTepuasoB (2 IIT.) OMPEIEIUTh KJIACC U MPUBECTU ero (U3NYECKHUE XapaKTe -
PHUCTHUKH, KPATKO ONKMCAaTh OCHOBHBIE CBOMCTBA MaTepuaia, yka3aTh 00JacTh MPUMEHEHUS.

- llpuBenute NpaKTUYECKYIO KIAacCU(UKALNIO AUIICKTpUYECKUX MaTepuanoB. [lepeuucnure
OCHOBHBIC (PU3MUECKUE CBOMCTBA AUAIEKTPUKOB U KPATKO MOSICHUTE MX (PU3NIECKHUI CMBICTT.

JIist Kak0ro U3 3aJJaHHBIX JUAJICKTPUYECKUX MAaTepUaNoB (2 IIT.) OMPEAETUTh KJIacc U MPUBECTH
ero (u3nyecKue XapaKTepUCTUKH, KPAaTKO ONMHUCATh OCHOBHBIC CBOMCTBA MaTepualia, yka3aTh 00JacTH
MIPUMEHEHUSI.

CornacoBaHa Ha noprane Ne 35725 18



14.1.5. Tembl 0IPOCOB HA 3aHATHAX

Knaccudukanus marepuanoB 3JaeKTpOHHBIX cpenctB. Kimaccudukamms marepuaaoB 1Mo (pU3HKO-
XUMHYECKUM CBOMCTBAM: XUMHUYECKOMY COCTaBY, TUIY XMMMUECKHX CBSI3U (KOBaJIEHTHAs, MOHHAs, METaJI-
au4deckas, MEXMOJEKYNIspHasi), CTENEeHU YHOPAJOYCHHOCTH CTPYKTYpbl (MOHHO-KpHUCTaJUIMYECKas,
amopQHast, TOIUKPUCTAIUITMYECKAs ), KOMIUIEKCY SIEKTPUUECKHUX U IEKTPOYU3NIECKUX CBOUCTB (TIPOBOJI-
HUKOBBIE, MIOJTYIIPOBOIHUKOBBIE, TUAIEKTPUUECKUE MaTepHalibl), 00IacTsIM NpUMEHEHUsI U MeToiaM o0pa-
6oTku. OnpezeneHue MOHATUI: CBOMCTBO, MapaMeTp, XapaKTepUCTHKA, KaueCTBO, OJHOPOIHOCTh U CTa-
OMJIBHOCTH MapaMeTPOB M XapaKTEPUCTHK. MeXxaHW4YecKue M TEXHOJOTMYeCKHEe CBOWCTBAa MaTepHaloB.
YCcroifunBoCTh MaTepraoB K BO3ICHCTBHIO BHEIIHEH paboyueii cpeibl.

OnekTpodr3ndecKrue CBOKWCTBa MeTaUTOB. OCHOBHBIE TOHSATHS M IMapaMeTPhl: TEIIOBast M APEii-
(oBast CKOPOCTH IEKTPOHOB; MOJBIKHOCTh; MPOBOAUMOCTD; YJEIHHOE CONPOTHUBIICHHUE.

@akTophl, BIMAIOIIME HA YICIBHOE CONPOTHUBIIEHNE METAIMYECKHX ITPOBOJHUKOBBIX MaTepHa-
JIOB: TEMIIEpaTypa, MpUMecH, e(eKThl KPUCTAIITNUYECKON pelIeTky. TeMreparypo3aBucumasi ¥ OCTaToq-
Hasi COCTAaBIISIOIIUE YAEIHHOIO CONpoTUBiIeHUs. Temneparypa Jlebas.

CrutaBbl. 3aBUCUMOCTD JIEKTPO(U3NIECKUX CBOWCTB CILIABOB OT KOJMUECTBEHHOTO COJCPKAHUS
KOMIIOHEHT.

Onexkrpoduznyeckue CBOWCTBA TOHKMX METAIMUECKUX IUICHOK. BiusHHE 4acTOThI TOKa Ha CO-
MIPOTHBIIEHUE METAJIJIOB.

Martepuansl BBICOKOW MPoBOAUMOCTH. CBepXIpoBoaAHUKH. CIiaBbl BBICOKOM IPOBOAUMOCTH. Pe-
3UCTUBHBbIE MarepHaiibl. [IpoBOTHUKOBBIE MaTepHasbl ¢ OCOOBIMU CBOWMCTBaMU. AMOp(HbIE MeTalInye-
CKHe cIuiaBbl. [IpuMeHeHne NpoBOJHUKOBBIX MAaTEpUAJIOB B AJIEKTPOHHBIX CPEJICTBAX.

Pesucropsl, ux kinaccuukanus U pazHOBUAHOCTU Pe3ucTOpbl MOCTOSHHOTO U MEPEMEHHOIO CO-
IIPOTUBJIEHUH, 3aBUCUMOCTb COIIPOTHBIIEHUSI OT MaTepuasa, KOHCTPYKLUN U BHEIIHUX YCIOBUH. OCHOB-
HbI€ XapaKTEPUCTUKU U SKBUBAJICHTHBIE CXEMBI. Ps/Ibl HOMUHAIBHBIX 3HAYEHUI PE3UCTOPOB, YCTAHABIIM -
BaeMbIx ['OCTamu, pa3dpoc 3HaueHUH, MAPKUPOBKA, HAEKHOCTb.

OO0mue cBolicTBa U mapaMeTpbl. ODYHKIIUUA AUIEKTPUUECKUX MAaTEPUATIOB B KOHCTPYKIUAX POA,
OBA u MUKPO3JIEKTPOHUKH.

IIpoueccel nossipu3anmu B AUdIEKTpUKax. [[oaspr30BaHHOCTh M AUAJIEKTpUYECKas MPOHUIIAE-
MOCTb. 3aBUCUMOCTb OCHOBHBIX I1APaMETPOB OT TEMIIEPATYPHI U YACTOTHI.

Oco0eHHOCTH ANEKTPONPOBOJHOCTH Ta3000pa3HbIX, KUAKUX U TBEPIBIX AUAIEKTPUKOB. J(ndek-
TpUueckue norepyu. Buapl noreps. 3aBUCUMOCTb TaHI€HCA YIJIa AUDIEKTPUUECKUX NIOTEPh OT TEMIIEPATY -
PBI U YaCTOTHI.

[Tpo6oii B mudnexTpukax. JneKTpruueckas npouyHocTs. OCHOBHBIE MEXaHU3MBI MPOOOS B razax u
KHUAKOCTSIX. Buabl mpobosi B TBEPABIX AUAJIEKTPUKAX: DIEKTPUUECKHUM, JIEKTPOTEIUIOBOM, AIEKTPOXUMHU-
YECKUU.

JusnekTpuueckue MaTepualibl ¢ 0cOObIMU cBoiicTBaMU. CrioHTaHHas nmojsipu3anus. CerHeTOAIeK-
TpukH. FIX OCHOBHBIE CBOIiCTBa U 001acTh npuMeHeHus. [Ibe303¢dexT. OCHOBHBIE CBOICTBA U MapaMeT-
pBI TbE303JIEKTPUKOB. [IuposnexkTpuku. DnektpeTsl. JlazepHbie u ontudeckue matepuansl. [I[pumenenue
JUDJIEKTPUYECKUX MAaTEpUAJIOB B AJIEKTPOHHBIX CPEJICTBAX

Konnencaropsl, ux xinaccudukanus. KonaeHcaTopbl MOCTOSIHHOW U TMTEPEMEHHON €MKOCTH M pa3-
HOBHU/IHOCTH MX KOHCTPYKUMH. OCHOBHBIE XapaKTEpUCTUKU KOHJEHCATOPOB, IapaMeTpbl U MX 3aBHCH-
MOCTb OT PEXHMOB pabOThl U BHEIIHUX YCIOBUN. DKBUBAJIEHTHBIE cXxeMbl. Hane:xkHOCTh, MapKUpOBKa

Benuuunbl, XapakTepu3yolue MarHUTHOE 110JIE 1 MarHUTHBIE CBOMCTBa MarepuasioB. OCHOBHBIE
CBOMCTBA, XapaKTEPUCTUKN U MMAPAMETPbl MArHUTHBIX MaTEpUAJIOB, ONPEAEISIEMbIE B CTATUYECKOM U JIM -
HaMHUYECKOM peXHUMax. Buabl MarHeTUKOB.

MarsnuroMsarkue mMatepuaisl - GeppoOMarHeTHKU: IEKTPOTEXHUYECKas CTallb, IEPMAILJION U JIpY-
T'He CIUIaBbl. BnusiHUE pa3InyHbIX THIIOB 00pabOTKH (MPOKAT, TEKCTYPhI U Jp.) HA MarHUTHbIE CBOMCTBA U
UX CTa0MIBHOCTh. MarHUTOANANIEKTPUKH.

®epputhl. CTPyKTYpHO-XUMUYECKHi cocTaB. OCOOEHHOCTH CBOMCTB.

MarauToTBepable MaTepranbl. XapakTepUCTUKH U MapaMeTphl. TeMrepaTypHasi 1 BpEMEHHasl CTa-
ounpHOCTH. Knnaccudukarus. TexHOIOrus momydeHus..

MarauTHbsle MaTepuajibl ¢ 0COOBIMH CBOMCTBAMHU. MarHuTHBIE SKpaHbl. MarHUTOCTPUKITMOHHBIC
Marepuasibl. MarHuTHbIE MaTepUaIIbl I 3allOMUHAIOIIMX YCTPOUCTB. MarHuTHele IUIeHKHU. [lunnaapu-
YECKHE MarHUTHbBIE JJOMEHBI. [[pMeHEeHne MarHUTHBIX MaTepUajIoB B AJIEKTPOHHBIX CPEICTBAX.
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14.1.6. Tembl JOMALIHUX 3aJaHAN

1. Onpenenuth CONMPOTUBIECHHUE MPOBOAA U3 aTIOMUHUA JiIuHON 500 METPOB U AUAMETPOM 2 MM,
€CIU yIeJIbHOE COMPOTUBJICHUE aNOMUHUSA 2,7 MKOM:CM.

2. ConpotuBieHue MenHou npoBosioku Maccod 103 kr paBHo 20 OM. Omnpenenutbs TUAMETP U
JUIMHY TipoBoJiokH, ecau pCu = 1,7 - 10-8 Om-M.

3. OnpenenuTh NaJeHUE HAIPSHKEHUS B MEIHOM MPOBOJIE JIMHUU 3JIEKTpOIepead ceyeHuem 15
MM2 u juiHo# 500 kM npu temneparypax -30 °C, 0 °C, +30 °C, ecau no Hemy TedeT Tok 120 A. [{ns
crpasku: ipu T = 20 °C ynenpHOe conpoTtusieHue meau pCu = 1,7 - 10-8 OM-M, TeMrepaTypHbIF K03 -
¢buIMeHT ynensHoro conpoTtusienus meau o = 3,8 - 10-3 K-1.

4. PaccTostHue MEXAy 3JIEKTPOJIaMH TIJIOCKOIO BAKYyMHOTO KOHJIeHcaTopa paBHO 4 MM. Bo ckonb-
KO pa3 YBEJIIMYUTCA €MKOCTh KOHJIEHCATOPA, €CIM MPOCTPAHCTBO MEXKY JEKTPOIaMU 3alOJHUTh JUAJICK -
TPUKOM, Y KOTOPOTO TP HAMPsHKEHHOCTH dJiekTpudeckoro noyist E = 1075 B/m monsipu30BaHHOCTH paBHA
3,1+10-6 Kn/m2.

5. KoMIo3UIMOHHBINA KepaMHUYECKHUII MaTepHral U3rOTOBJIEH Ha OCHOBE JIBYX IHMAJIEKTPUKOB C JIH -
aneKTpudeckumMu npoHunaemoctsMu €l = 20 un €2 = 60. Ilpennonaras xaoTu4yeckoe pacHpenesieHue
KOMITOHEHTOB, OIpeaeanuTh cocTaB kepamuku, ecin TKel = 2 10-4 K-1, TKe2 = -1,5 10-3 K-1, a TKe
CMeCH paBeH Hymo. UeMy paBHaA JUAJIEKTpUUYECKasi IPOHUIIAEMOCTh TAKOTO MaTepuana’?

6. [locTosiHHAas BpEMEHH CaMOPAa3psAIKH CIIOAIHOTO KoHJeHcaTopa 185 MunyT. Jusnektpudeckas
MIPOHUIIAEMOCTh CIIO/IBI paBHa 6,3. UeMy paBHO yaenbHOEe 00BEMHOE COMPOTUBIICHUE CITIOMBI?

7 CrepkeHb U3 rpauTa COCAMHEH IOCJIEI0BATEIbHO C MEAHBIM CTEPKHEM TOTO K€ CEUEHHS.
Ornpenenuthb, TP KaKOM OTHOILIEHUU JTMH CTEP’KHEW COMPOTUBICHUE 3TOM KOMIIO3UIIMU HE 3aBHCHUT OT
TEMIIEPaTypHl.

8. Beruucnuth rayOrHY MPOHUKHOBEHHSI SJIEKTPOMATHUTHOTO TIOJS B METHBIA MIPOBOJHUK HA Ya-
crotax 50 I'mu 1 MI'mL.

14.1.7. TeMmbl KOHTPOJILHBIX padoT

1. M3BecTHO 5JEKTPUUYECKOE COINPOTUBICHHE PE3UCTOpAa IMPU KOMHATHOW TeMIlepaType, €ro
KOHCTPYKIMSI U MaTepuall TOKONPOBOJAIIETo ciiosi. OnpeneanuTb U3MEHEHHE OTHOCUTEBHOTO COMPOTUB-
JIeHUsl PE3UCTOpa MPU U3MEHEHHM TEMIIEpaTypbl W YacTOThl MPUIOKEHHOro HampsbkeHus. (HucneHHble
HayaJIbHbIE IaHHBIE 33/1al0TCS IIPEIIOAABATEIIEM).

2. JIns mIocKoro KOHAeHcaTopa ¢ 3apsaaoM Q, MMEIOIIero MeTaiinueckue OOKIaIKU IUIOIAAbIO
S, pacnosio’keHHble Ha paccTosiHUM d Ipyr OT Apyra M pas3/eleHHbIE CIOEM MaTepualla ¢ JAUdJIEKTpUude-
CKOM IPOHMIIAEMOCTBIO €, ONPECIIUTh: EMKOCTb; YIEJIbHYI0O €eMKOCTb; Pa3HOCTh MTOTEHIMAJIOB MEX1y 00-
KJIQJIKaMH; Haps>KEHHOCTD 3JIEKTPUUECKOro MOJIS B AUAJIEKTPUKE; SHEPIHIO, 3allaCEHHYIO B KOHAEHCATO-
pe.(HucneHHble HayaIbHbIE JaHHbIE 3aJaAI0TCS [IPEOIaBaTEIIEM).

3. Onpenenuth MarHUTHBIE MOTEPU B CEPACUHUKE C 3a/laHHBIMU pa3MepaMu U3 GpeppuTa 3aaHHON
MapKu Ha yactore f, mpu MponycKaHUM Yyepe3 HaMarHW4YMBAOLIyt0 0OMOTKY Toka I. OGMOTKa COCTOUT U3
N BUTKOB, JOOPOTHOCTh cepiaeyHHKa paBHa Q. MarHUTHYI0 IPOHUIAEMOCTh CEPACYHHMKA B3STh PAaBHOU
pH. (lannblie 1u1st pacyera 3a1ar0Tcsl IpenojaBaresiem. )

14.1.8. Bonpochl 111 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMUHAPaM

Tema: [IpoBoiHMKOBBIE MaTepHAIIBI H PE3UCTOPHI

1) Haiitu cpeanioro apeiioByt0 CKOPOCTh B MEJHOM MPOBOJHHUKE TUAMETPOM | MM M CONPOTHB-
nenuem 3 OM nipu Hanpspbkenuu 2,5 B. [l cipaBku: KOHIEHTpauus 3J1eKTpoHoB 10729 m-3.

2) OmnpenenuTh CONPOTUBIICHUE TIPOBOJIA U3 AIOMUHMS 1uaMeTpoM 4 MM, eciu ero Macca 0,54 kr.
Hns cnpasku: pAl=2,7 - 10-8 Omm, p = 2700 xr/m3.

3) CompoTuBiieHUE CIIUPAIH JIEKTpUUecKoi Jamibl MoutHOCThI0 100 BT (Hanpspkenue 220 B) B
HaKaJeHHOM cocTossHuH B 10 pa3 Gosnbliie, yeM B XonoAHOM. HailTu conmpoTuBiIeHnEe B XOIOIHOM COCTOS -
HUH ¥ TeMIIEPaTypHbIH KO3((UIIMEHT yAeTbHOrO COMPOTHBICHHS MaTepraia Cupaliy, eClid TeMIepary -
pa Hakana 2000 °C.

Tema: JIudnexkTpudyecKue MaTepuaibl U KOHIEHCATOPbI

1) Bo ckonbko pa3 yBeIMUYUTCS aKTMBHAs MOIIHOCTH, BBIIEJSIONIAsICS B BHICOKOUYACTOTHOM IPO-
XOTHOM M30JATOpe U3 yibTpadapdopa nmpu usmenenuu temnepatypsl ot 20 o 200 °C, eciau U3BECTHO,
YTO TAHT€HC YIJIa AMAJIEKTPUYECKUX MOTEPh BO3PACTAeT B JIBa pasa MpH IMOBBIILICHUU TEMIEPATyphl OT
komHatHOH 70 1000 C? U3meHeHueM AMAIEKTPUYECKON MPOHUIIAEMOCTH KEPaMUKH IPEeHeOpeyb.

2) Y miockoro KoHaeHcaTopa (ToimmHa qutekTpuka 0,5 MM, miomaas 31eKTpoaoB 20 cm2) npu
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Hanpspkenun 750 B nmonspuzoBanHocTh auanektpuka P = §,8*107-5 Ki/m. Uemy paBHa 1udieKTpudecKast
NPOHUILIAEMOCTh AUIIEKTpUKA?

3) B nuckoBoM kepamuueckoM KoHzeHcaTope eMkocThio C = 100 n®, BKIIIOYEHHOM Ha MEPEMEH -
Hoe Hampsbkernue U = 100 B gacrotoii f = 1 MI', paccenBaercst aktuBHasi MomniHocTh Pa = 10"-3 Br.
OnpenenuTh peakTUBHYIO MOLTHOCTh, TAHT'€HC yTJIa AUAIEKTPUIECKUX MOTEPh U JOOPOTHOCTh KOHJIEHCA -
TOpa

14.1.9. Tembl pacuyeTHBIX padoT

1) TpeOyeTcst paccuMTaTh KaTyIIKy 3aJaHHOW HHAYKTUBHOCTH L MKI'H. M3BecTeHn nuamerp Kapka-
ca D mm, nuametp npoBoaHuka d1 MM, tuameTp n3oiauuy nposoja d2 MM U JUIMHA HAMOTKH | MM.

2) JIudpneKTpuK COCTOUT M3 ABYX CIIOEB PAa3IMYHBIX MaTepHaioB. Marepuan nepBOro cios UMeeT
OTHOCHUTEJIbHYIO JIUAJIEKTPUYECKYIO MPOHULIAEMOCTb €1, yAenbHY0 mpoBoaAUMOCTh y1. Matepuan BTOpo-
'O CJIOSI — COOTBETCTBEHHO €2 U Y2, d1 u d2 — TonirHa nepBoro U BTOPOTro CJIOEB AUIIEKTPUKA, S — IJIO0-
map MeKkTpoaoB. Tpedyercs: 1. HauepTuTh ABa BapuaHTa cXeMbl 3aMELIEHHSI IBYXCIIOMHOTO AUAJIEKTPHU -
Ka ¥ pacCYMTaTh UX MapaMeTpsl. 2. PaccunTtate M MOCTPOUTH IrpadMueCcKyro 3aBUCUMOCTb EMKOCTH H30J151 -
LIMOHHOM KOHCTPYKIMHU OT YaCTOThI PUJIOKEHHOTO HanpskeHus B nuamnas3one ot 0 go 100 M.

14.1.10. TembI J1a00paTOPHBIX PadOT
HccnenoBanue pe3sucTopoB MOCTOSHHOTO CONPOTUBIIEHUS
HccnenoBanue BAMSHUS BIIard Ha TOBEPXHOCTHOE U 0OBEMHOE COMPOTUBIICHUS TUIIEKTPUKOB
HccnenoBannue KOHAEHCATOPOB OCTOSTHHON €MKOCTH
HccnenoBanne BEICOKOYACTOTHBIX KAaTyIIEK HHAYKTUBHOCTH

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 MHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MarcpualioB PE3YJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHsIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C mapymenusmu | CobecenoBanue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIC OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB TpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:
- B IeyaTHou (opme;
- B [e4aTHOU (hopMe C YBETUUYECHHBIM HIPUPTOM;
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;
- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpIOTIEPEBOIA.
Jluiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSI M MHBAJTUAAM YBEITUYMBACTCA BpeMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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