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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁlpbl
npotokost Ne 206  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

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 0. A. JlonieHko

3aBenyronmii o0ecnieunBaromeii kad.
KVY]IP A.T. Jlomunos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
y3JI0B U AeTallell paJuo3IeKTPOHHON
anmapatyps! (KY/IP) C. A. Aptuies

JlouieHT Kadeapsl paarodlJIeKTPOH-
HBIX TEXHOJIOTHUH M SKOJIOTUIECKOTO
Monurtopunra (POTOM) H. H. Hecmenosa
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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 KOMIOHEHTHI 3JIeKTpOHHBIX cpeacTB» (b1.5.22) otHocutrces k 610Ky
1 (6a3oBas yacTh).

[TpenmiecTByOUMMHI IUCHUIUITMHAMHU, (POPMUPYIOIIMMHU HavalbHbIEC 3HAHUS, ABIsAIOTCSA: BBeneHue
B nipodeccuro, Maremaruka, OCHOBBI pain0o3JeKTpoHUKH, Pusnka, OU3nyecKkrue 0OCHOBBI MUKPO- U HAHO -
ANEKTPOHUKHU, XUMHUSI.

[Tocnenyromumy IUCHUIUIMHAMU ABIAIOTCSA: OCHOBBI KOHCTPYMPOBAHMS 3JIEKTPOHHBIX CPENCTB,
CxeMo- U CUCTEMOTEXHUKA AIEKTPOHHBIX CPEACTB, TeopeTuyecKre OCHOBBI TEXHOJIIOTUH PAJUOAIIEKTPOH -
HBIX cpeAcTB, DU3UKO-XUMUYECKUE OCHOBBI TEXHOJIOTUU MIEKTPOHHBIX CPEICTB.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-5 cnocoOHOCTBIO KCIOIb30BaTh OCHOBHBIE MPHEMbl 00paOOTKU U MPEACTABICHUS IKC-
NEPUMCHTAJIbHBIX JaHHBIX;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJaIOMIUNACS T0JIKEH:

— 3HATh CBOMCTBA MaT€pUualioB JJICKTPOHHBIX CPEACTB, OCHOBHBIC ITPOBOJHUKOBEIC, TUDJICKTPU -
YecKHe ¥ MarHUTHBIE MaTepuabl, METOJbI U KpUTEPUU BbIOOpa MaTepuaia npH pa3paboTke KOHKPETHOTO
ANEKTPOHHOTO YCTPOMCTBA

—  YMeThb IPUMEHSTh METOIbI U CPEJCTBAa U3MEpPEHHs (PU3MUECKUX BEIMYUH; pallMOHAIBHO UC-
M0JIb30BaTh MaTepHalIbl MIPH Pa3pabOTKE paJn03JICKTPOHHOM anmapaTypsl ¢ yIeTOM BIIHMSHUS OKpPY>Karo-
el Cpebl U YCIOBHM SKCIUTyaTaluu

—  BJAaJeThb METOJaMH 3KCIIEPUMEHTAILHOTO UCCIIEI0BaHMsI MATEPHUAJIOB SJIEKTPOHHBIX CPEACTB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EeMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0uu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp
AynuTopHble 3aHATUSA (BCETO) 92 92
Jlexknuu 32 32
[IpakTHueckue 3aHATHS 44 44
JlaboparopHbie pabOTHI 16 16
CamocrosTenbHas paboTa (Bcero) 16 16
BoinonHeHue pacueTHbIX padboT 4 4
[IpopaboTka TeKIMOHHOTO MaTepHraa 2 2
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 10 10
Bcero (6e3 sx3amena) 108 108
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TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHAIIBL 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

B o = 2 Tﬁ\ = =
) = < g | §% 5 2
o < < < D—1 [ae >\ (D)
HazBanus pa3aenoB IUCHUIUIMHBI i °’3 o, o, o 2 &5
= 5 S S 5 O s E
& |8 5 R8 &2
= © | Ag 6 &
4 cemectp
1 BeBoanas yacte 2 0 0 1 3 OIIK-5
2 TIpoBOJHMKOBBIE MaTepUaIbl 6 8 0 2 16 | OIIK-5
3 Pe3ucrtopsl 4 8 4 2 18 | OIIK-5
4 JIndnexTpu4ecKue MaTepuabl 8 10 4 4 26 |OIIK-5
5 KonnencaTtopsl 4 8 4 2 18 |OIIK-5
6 MarnuTHble MaTepUabl 6 6 0 2 14 | OIIK-5
7 Karyiiky UHIYKTUBHOCTH 2 4 4 3 13 |OIIK-5
Hroro 3a cemectp 32 44 16 16 108
Hroro 32 44 16 16 108
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
ConepxaHue pa3aenoB JTUCHMIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabuie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIIHSIM)
3 z S
Q =a=t
e B3
Ha3Banus pasnenon ConepxaHue pazesoB JUCHUIUTUHEI (TI0 JIEKLIUAM) zF &5
o S E
=
2 | g
= o
4 cemectp
1 BBonHas yacth Knaccudukarus MaTepuanoB 3J1€KTPOHHBIX CPEJCTB. 2 OIIK-5

Krnaccugukanus marepuainoB no Gpusnko-xumuye-
CKUM CBOMCTBaM: XUMHUYECKOMY COCTAaBY, TUITY XUMH-
YECKHUX CBSI3U (KOBAJICHTHAS, HOHHAS, METAJNINIECKas,
MEXMOJIEKYJIApHast), CTENICHH yIOPAJOYEHHOCTH
CTPYKTYpHI (HOHHO-KpHCTAUTHIECKas, aMop(dHasi, 1mo-
JUKPUCTAIIIIMYECKAS ), KOMIUIEKCY SJIEKTPUUYECKHUX U
ANIEKTPO(PU3NIECKUX CBOHCTB (IIPOBOAHUKOBEIE, TO-
JYIPOBOJHUKOBBIE, TUJIEKTPUUECKHE MaTepUabl),
o0yacTsM MpUMEHEeHHs U MeToJaM o0padoTku. Ompe-
JieJIeHHEe MOHATHI: CBOMCTBO, MapaMeTp, XapaKkTepu-
CTHKa, KAYeCTBO, OJHOPOJHOCTh U CTAOMUIBHOCTD Ma-
paMeTpoB U XapaKTepPUCTHK. MeXaHUYECKUE U TEXHO-
JIOTUYECKUE CBOMCTBA MAaTEPUAIIOB. Y CTOMYMBOCTh
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MaTepHaJIoB K BO3JICHCTBUIO BHEIIIHEH paboueii cpe-
JTBL.

Htoro

2 IIpoBOTHUKOBBIE
MaTrepuabl

DnekTpoduzndeckre cBoicTBa MeTamioB. OCHOBHbBIC
MIOHATHUS U NTApaMeTPhl: TEIUIOBas U ApeiidoBas cko-
POCTH JIEKTPOHOB; MTOJIBUKHOCTD; IPOBOJIMMOCTB;
yIEIBbHOE cONpOTHBIIEHNE. DAKTOPHI, BINSAIOIINE HA
YZIEIBHOE CONPOTHUBIICHHE METAININYECKUX ITPOBOIHU-
KOBBIX MaTe€pUasoB: TEMIIEPATypa, IpUMECH, AePEKThI
KPUCTAJTIMYECKON pelmieTKu. Temneparypo3aBucumas
1 OCTAaTOYHAsl COCTABJISIONINE YIEIBHOTO COIPOTHUB-
nenus. Temneparypa [e6as. CrimaBbl. 3aBHCUMOCTh
AJIEKTPO(U3NIECKUX CBOICTB CIUIABOB OT KOJHYe-
CTBEHHOTO COJIEpKaHUSI KOMIIOHEHT. DJIeKTpoduznye-
CKHE CBOMCTBA TOHKMX METAININYECKUX IIJICHOK.
BiisiHue yacToThl TOKa Ha CONPOTHUBIIEHUE METAJI-
n0B.Marepuansl BEICOKOM poBoguMocTu. CBepXIpo-
BOJHUKH. CIsIaBbl BEICOKOM MPOBOIUMOCTH. Pe3un-
CTUBHBIE MaTepuaibl. [[poBOJHUKOBEIE MaTeEpUabl C
0co0BIMHU CBOMCTBaMH. AMOp(HbBIE METAJUTMUECKHE
cruiaBbl. [I[ppuMeHeHne NPOBOAHUKOBBIX MaTepHalioB B
JNIEKTPOHHBIX CPEACTBAX.

Hroro

OIIK-5

3 Pe3uctopsl

Pesucropsl, ux knaccuduxanus u pa3HOBUIHOCTH Pe-
3UCTOPBI MOCTOSTHHOTO U MEPEMEHHOTO COMPOTHUBIIE-
HUH, 3aBUCUMOCTh COMPOTHUBIICHUS OT MaTepuaa,
KOHCTPYKIIMH ¥ BHEIIHUX ycJI0BUM. OCHOBHBIE XapaK-
TEPUCTUKH U HKBUBAJICHTHBIE CXEMBI. Psiibl HOMU-
HaJIbHBIX 3HAUEHUN PE3UCTOPOB, YCTAHABIUBAEMBIX
I'OCTamu, pa3dbpoc 3HaueHUH, MapKUPOBKA, HAICHK-
HOCTb.

Htoro

OIIK-5

4 JIndnexTpudeckue
MaTrepualbl

O6mue cBoiicTBa U napameTpbl. DyHKINN AUATIEK-
TPUUECKUX MaTEpUAJIOB B KOHCTPYKIMIX POA, OBA n
MUKpo3JeKTpoHuKku. I Iporiecchl nongpuzanuu B au-
anekTpukax. [1onsapru30BaHHOCTD U AUANEKTPUYECKAS
MIPOHUIIAEMOCTh. 3aBUCUMOCTh OCHOBHBIX ITapaMeT-
POB OT TeMIepaTypsl U 4acTOThl. OCOOEHHOCTH JIEK-
TPOIPOBOAHOCTH ra3000pa3HbIX, )KUJIKHUX U TBEPABIX
IUBJIEKTPUKOB. J(nanekTpudeckue norepyu. Buaesl mo-
Tepb. 3aBUCUMOCTh TAaHT€HCA yTJIa AUAIEKTPUUECKUX
MoTephb OT TeMIIepaTypbl 1 4acToTsl.IIpoboii B 1u-
ANEKTpUKaX. DIeKTpruecKas NpoyHOCcTh. OCHOBHbIE
MeXaHU3MBI TPO00S B Ta3ax U KHUIKOCTAX. Buabl npo
0051 B TBEP/BIX TUAIEKTPUKAX: SJEKTPUUECKUMN, DIIEK-
TPOTEILIOBOM, dJIEKTPOXUMUYECKU. [[nanexTpuue-
CKHE MaTepHabl ¢ 0COObIMU cBoiicTBaMU. CIIOHTaH-
Has noaspusanusa. CerneTo3neKTpuku. MIx ocHOBHBIE
cBoiicTBa U 001acTh mpuMeHeHus. [Ibe303hdexT.
OcHOBHBIE CBOWMCTBA U MTAPAMETPHI IIbE30JIEKTPUKOB.
[Inposnekrpuku. JnexrpeTsl. JIazepHble B onTHYE-
ckue marepuaisl. [I[pumeHeHre TuAIEKTpUUECKUX Ma-

OIIK-5
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TCPHUAJIOB B JJICKTPOHHBIX CPEACTBAX

HUroro

5 KonneHcaTopsbl

Konpnencaropsl, ux knaccudukanus. KonaeHncaropsl
ITOCTOSITHHOW M ITEPEMEHHON €MKOCTH M pa3HOBUIHO-
CTH UX KOHCTpYKUUN. OCHOBHBIE XapaKTEPUCTUKU
KOHJ/ICHCATOPOB, ITapaMeTPhl U UX 3aBUCUMOCTB OT pe-
KHMMOB paOOTHI M BHEIIHUX YCIOBHNA. DKBUBAJICHTHBIC
cxeMbl. Hane:xxHOCTh, MapKUpOBKa

Hroro

OIIK-5

6 MarnuTHble MaTepUabl

Bennuunebl, XapakTepu3yroiue MarHuTHOE TMoJIe U
MarHMTHbIE CBOMCTBA MaTepuanoB. OCHOBHBIE CBOM-
CTBa, XapaKTEPUCTUKH U MapamMeTPbl MAarHUTHBIX Ma-
TEpHUaJIOB, ONpeIeTsieMbIE B CTATHYECKOM U JUHAMU-
YECKOM pexxnmMax. Bujpl MarHeTukoB.MarHuToMsarkue
MarepHaiibl - PeppoOMarHeTUKU: IEKTPOTEXHUYECKast
CTallb, MEPMAJIJION U APYTrue CIjiaBbl. BiusiHue pas-
JUYHBIX TUTIOB 00pabOoTKH (TIPOKAT, TEKCTYPHI U JP.)
Ha MarHUTHEIE CBOMCTBA U UX CTAOMIBHOCTH. Maruu-
ToaM3NeKTPUKN. Depputhbl. CTPYKTYpHO-XUMUYECKUI
coctaB. OCOOCHHOCTH CBOMCTB.MarHUTOTBEP IbIE Ma-
TepHuasbl. XapaKTEPUCTUKH U napameTpsl. Temmepa-
TypHas ¥ BpeMeHHas cTabuibHOCTh. Kitaccudukaruys.
TexHonorus nosrydeHus. MaraHuTHbIE MaTepuabl ¢
0COOBIMU CBOMCTBaMU. MarHuTHBIC SKpaHbl. Maruu-
TOCTPUKIIMOHHBIE MaTepuaibl. MarHUTHbIE MaTepHa-
JIBI JJ1s1 3alIOMUHAIOIINX YCTPOUCTB. MarHuTHbIe
meHku. Hunuuagpudeckue MarHuTHeie ToMeHbI. [1pu-
MEHEHHE MAarHUTHBIX MAaT€PUAJIOB B DJIEKTPOHHBIX
CpelICTBaX.

Htoro

OIIK-5

7 Karymikn
MHAYKTUBHOCTHU

Krnaccudukanus 1 KOHCTPYKIUU KaTyIlIeK HHTYKTHB-
HOCTH. OCHOBHBIE TapaMeTphl. THIIBI KaTylIeK HH-
JTYKTUBHOCTH, MapKHUPOBKa

Hroro

2

OIIK-5

Hroro 3a CEMCECTP

32

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecnedyuBAKIIMMH (Mpeabl Ty IIIUMHU)
U o0ecnieynBaeMbIMH (MOCJTETYIONIUMH) TUCITHTIHHAMU
Paznensl TuCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HanmenoBanne quciiUmiaing

Ne paznenoB qaHHOM TUCHIUTUIMHBI, 711 KOTOPBIX HEOOXOIUMO
M3ydeHHe 00eCTIeUnBalONUX U 00eCTIeYBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7
[IpenmecTByronye AMCUUIUINHBI
1 Brenenue B mpodeccuro +
2 Marematuka +
3 OCHOBBI PaIn03IEKTPOHUKH +
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4 ®dusuka + + + + + + +

5 ®dusnueckue OCHOBBI MUKPO- U
HAHORJIEKTPOHUKH

+ + +

6 Xumus + + +

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 OCHOBBI KOHCTPYHPOBAHUS IJICK-

+ + +
TPOHHBIX CPEJICTB

2 CxeMo0- ¥ CUCTEMOTEXHHUKA DJICK- n . "
TPOHHBIX CPEJICTB

3 TeopeTnyeckre OCHOBBI TEXHOJIO- N 4 " N

THUU PAJIMOAICKTPOHHBIX CPEACTB

4 OU3UKO-XUMHUECKHAE OCHOBBI TEX- 4 n n

HOJIOT'HH 3JICKTPOHHBIX CPEACTB

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX MPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

TUH
§ Buner 3angaTuit
= = ;
o S
] [+~
> y & S 8 DopMBI KOHTPOJIS
: : : e :
S = = O
M =
OIIK-5 + + + + KonTponsnas pabora, Jlo-

MalHee 3aganne, OTyeT 1o
MHAUBUAYAIBHOMY 3a]1a-
HHI0, JK3aMeH, KoHcIekT
caMomnoaroToBku, [Ipoepka
KOHTPOJIBHBIX paboTt, OTueT
1o J1abopaTtopHoi padoTe,
Ompoc Ha 3aHsTUAX, Pac-
yeTHas padota, Tect, OTuer
0 MPAKTUIECKOMY 3aHSTUIO

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYECHHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1a00paTOpHBIX padboT

Haspanus paznenon HaumenoBanue nabopaTtopHbIX paboT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUN

4 cemectp

N

3 Pe3ucrtopsl HccnenoBanne pe3sucTOpoB IOCTOSHHOIO CONPOTUB- OIIK-5

JICHUA

HUroro 4
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4 JInpnekTpuyeckue HccnenoBanue BIUAHMS BJIard Ha MOBEPXHOCTHOE U 4 OIIK-5
MaTepHualIbl 00BEMHOE COTIPOTHBIICHHS JTIIEKTPHUKOB
Hroro 4
5 KonnencaTtopsl HccnenoBanue KOHAEHCATOPOB MOCTOSTHHON €MKOCTH 4 OIIK-5
Hroro 4
7 Katymiku HccnenoBanue BbICOKOYACTOTHBIX KaTYIIEK HHIYK- 4 OIIK-5
WHYKTUBHOCTHU TUBHOCTHU
Hroro 4
Hroro 3a cemectp 16
8. IIpakTHYeckue 3aHATHA (CEMUHAPDI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMUHAPOB) MpUBeEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)
2 Y 5
= 2 E
3 =
Z > 5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o) S E
= g =
& o 2
= S
4 cemectp
2 IIpoBOTHUKOBBIE Bnusinue Temnepatypbl Ha 31€KTpOPU3NIECKUE CBOM- 8 OIIK-5
MarepHuabl CTBa MaTepHUAIOB. 3aBUCUMOCTb IIEKTPOPUZNUECKUX
CBOMCTB CILJIaBOB OT KOJIMYECTBEHHOTO COJECPHKAHUS
KOMIIOHEHT.BiusiHue 4acToThl TOKA HA COMPOTHUBIIE-
HUE METAJIJIOB.
Hroro 8
3 Pe3uctopsl Pemenue 3amay o 3aBUCUMOCTH COTPOTUBIICHUS PE3U- 8 OIIK-5
CTOPOB OT MaTepuaia, KOHCTPYKIMH U BHELITHUX
YCIIOBHU.
Hroro 8
4 JlndnexkTpuueckue Pemenue 3a1a4 0 BAMSHUU HA OCHOBHBIE ITApaMETPBI 10 |OIIK-5
MaTepuaibl JTUDJIEKTPUUECKUX MaTepHalioB TeMIEpaTypbl U 4acTo-
ThI; O BIIMSIHUU KOMIIOHEHTOB JIUAJIEKTPHUUECKOTO Ma-
Tepuaja Ha ero AMAJIEKTPUYECKYIO TIPOHUIIAEMOCTb.
Hroro 10
5 KonzencaTtopsl Pemenue 3amay o BIMSHUM HA OCHOBHBIE XapaKTepH- OIIK-5
CTHKHU KOHJICHCATOPOB U UX IapaMeTpbl PEKUMOB pa-
OOTBI U BHEIIHUX YCIOBH.
Hroro
6 MarauTtHble Matepuainsl | Pelenue 3a1a4 o BIMSHAN HA OCHOBHBIE CBOICTBA 6 OIIK-5
MarHUTHBIX MaTEPHAJIOB TEMIIEPATYPhl U KOMIIOHEHT-
HOTO COCTaBa.
Hroro
7 Karyuiku Pemenue 3amad no pacuery napaMeTpoB KaTyIIEK UH- OIIK-5
WHIYKTUBHOCTHU JTYKTUBHOCTH U BIIMSHUU Ha HUX BHEIIHUX (PAKTOPOB
Hroro 4
Hroro 3a cemectp 44
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon 2 = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al g
= S
4 cemectp
1 BBogHas yacth [IpopaboTKa JIEKIIUOHHOTO 1 OIIK-5 Omnpoc Ha 3aHATHAX, JK3a-
Marepuaa MEH
Utoro 1
2 IIpoBOIHUKOBBIE [ToaroroBka Kk mpakTuue- 1 OIIK-5 JlomaliiHee 3a1aHue,
MaTepHuabl CKHM 3aHSTHSAM, CEMHHA- Ompoc Ha 3ausTusax, OT-
pam YeT MO MPaKTUYECKOMY 3a-
[IpopaboTka JIeKIIMOHHOTO 1 naTHIo, lp OBeng T
MaTepuana KOHTPOJIBbHBIX padoT, Tecr,
DK3amMeH
Hroro
3 Pe3ucropsl IToaroroBka K mpaxkTuye- OIIK-5 Tect
CKHM 3aHSATHSAM, CEMHUHA-
pam
Hroro
4 JlnpnexkTpuueckue IToaroroBka K nmpaxkTu4e- OIIK-5 Koncnexr camonoaroros-
MaTepUaIIbl CKHM 3aHATUSAM, CEMHHA- ku, KontponpHas pabora,
pam IIpoBepka KOHTPOJIBHBIX
BrinosHeHne pacuyeTHBIX 2 1%a60T5PacquHa}1 pabora,
T, DK3aMeH
paGot ecT, JK3ame
Hroro
5 Kongencatopsl [ToaroroBka Kk mpakTuue- OIIK-5 Koncmext camoroaroros-
CKHM 3aHSTHSAM, CEMHHA- ku, OTYeT 1o MpaKkTUye-
pam CKOMY 3aHATHIO, JK3aMEH
Hroro
6 Marautssle matepuainsl | [logroroBka k npaktuue- OIIK-5 Tect
CKHM 3aHATHSAM, CEMHUHA-
pam
Htoro 2
7 Karymkn IToaroroBka K npaxkTu4e- 1 OIIK-5 Omnpoc Ha 3aHsaTHAX, OT-
WHIYKTUBHOCTHU CKHM 3aHSTUSAM, CEMHHA- YeT MO0 UHIUBUIYAIbHOMY
pam 3aganuto, Tect
Brinonnenue pacueTHbIX 2
pabort
Utoro 3
Hroro 3a cemectp 16
IToaroroBka u caaya sK3a- 36 OKk3ameH

CornacoeaHa Ha noptane N2 35706




MeHa
Hroro 52

10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
4 cemecTp
JoMarraee 3aganue 2 2 2 6
Koncnekr camonoaroros- 1 1
KH
KonTponbHas paboTa 4 4
Onpoc Ha 3aHATUSX 2 2
OTyer no MHIUBUAYATb- 6
HOMY 33IaHUIO0
Otuer no nmaboparopHoit 8 8 16
pabote
OTt4er 1o NpaKTUIECKOMY 2 2 2 6
3aHATHIO
[IpoBepka KOHTPOJIBHBIX 1 1 1 3
pabort
Pacuernas pabora 4 4
Tect 6 8 14
Wroro makcumym 3a nepu- 12 26 32 70
on
DK3aMeH 30
Hapacraromum ntorom 12 38 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUT0B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

Ot 60% 10 69% ot MmakcuManbHOM cymMbl OanioB Ha Aaty KT

oW |

< 60% oT MakcuMaabHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiuLe
11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Copoxun B. C. Marepuansl u 371€MEHTbI JIEKTPOHHON TeXHUKU. [IpOBOHUKH, OITYIIPOBOJ-
HUKH, JUAJIEKTPUKH : [y4eOHMK JJIS CTYIICHTOB BY30B I10 HalpaBleHHUsIM "DJIEKTPOHUKA U HAHO-DIIEKTPO-
Huka" u "KonctpyupoBanue u texHonorus anekrponsbix cpeacts"]. [T. 1]/ B. C. Copokun, b. JI. AnTu-
nos, H. I1. JIazapesa. - U3x. 2-e, ucmp. - Cankr-IletepOypr [u ap.] : Jlans, 2015. - 1 onnaitn-pecypce (442
c.): puc.- (YueOuuku jyisi By30B. CrieriuanbHast IuTeparypa) . [DNeKTpoHHbIN pecypc] - Pexum moctyma:
http://e.lanbook.com/books/element.php?pll 1d=67462 (nata obpawmenus: 02.07.2018).

2. Copoxkun B. C. Marepuanbl 1 3J1eMEHThI 3JIEKTPOHHON TEXHUKH. AKTUBHBIE TUAJIEKTPHUKH,
MarHUTHbIE MAaTePUAIIbl, JIEMEHTHI AJIEKTPOHHON TEXHUKH : Y4eOHUK Ul CTYAECHTOB BY30B I10 HallpaBiie-
HUSAM "DJIEKTpOHUKA U HaHOAJIEKTpoHUKA" 1 "KOHCTpynpoBaHUEe U TEXHOJIOTHUS JNEKTPOHHBIX CPeACTB'].
[T. 2/ B. C. Copoku, b. JI. Autunos, H. I1. JIazapeBa. - U3x. 2-e, ucnp. — CIIO. [u ap.] : Jlans, 2016. - 1
onnaiH-pecypc (377 c.): puc.- (YuebHuku /i By30B. CrienuanbHas JuTepaTypa) . [DIeKTpOHHBIH pe-
cypc] - Pexxum pocrtyma: http://e.lanbook.com/books/element.php?pll i1d=71735 (mara oOpamieHus:
02.07.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. butnep JI.P. Marepuaiibl U 37€MEHTHI IEKTPOHHON TEXHUKHU: yueOHoe rnocobue. — ToMmck:
TYCVYP, 2007. - 214 c. (nanuuue B 6unbaroreke TYCVYP - 46 5k3.)

2. Tlokporckuii ®.H. Matepuaisl 1 KOMIIOHEHTHI PaJHOICKTPOHHBIX CPEICTB: Y4eOHOE MOCo-
oue.- Mocksa: ['opsiuas munus- Tenexkom, 2005.-352 ¢. (Hanmmuue B 6ubmotexke TYCYP - 71 3k3.)

3. IlacekoB B. B. Marepuansl 371€KTpOHHON TEXHUKH : Y4EOHUK : [[U1s1 By30B IO CIIELU-AIbHO-
ctsaMm arektpoHHor Texauku| / B. B. TlaceiakoB, B. C. Copokun. - U3n. 3-e. - Cankrt-IlerepOypr : Jlans,
2001. - 366, [1] c. (Hanuune B 6ubmrorexke TYCVYP - 31 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Panuomarepuansl U paguOKOMIIOHEHTHI: MeToIuYecKUe yKa3zaHUs M0 CaMOCTOSITENbHOM pa-
6ore crygentoB / CommatoBa JI. FO. - 2012. 7 c. [DnekrponHbiii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1489 (nara obpamenus: 02.07.2018).

2. Paamomarepualiel U paIMOKOMIIOHEHTHI: METOMUeCKIe yKa3aHus U 3aJaHusl TSl IIPOBEICHUS
npakTudeckux 3aHaTui no auctuiiuHe / Commarosa JI. FO. - 2012. 29 c. [DnekTpoHHsbIi pecypc] - Pe-
UM joctyna: https://edu.tusur.ru/publications/1327 (nata oopamenus: 02.07.2018).

3. Marepuansl 1 KOMIIOHEHTHI 3JIEKTPOHHBIX CpeACTB: MeToauuecKue yka3aHusl U 3a/laHus JJs
NPOBENEHHS ayUTOPHBIX 3aHATUN U caMOCTOATENbHON padoThl cryaenToB / Conmartosa JI. 1O. - 2013. 16
c. [DnexTponnslii pecype] - Pexxum moctyma: https://edu.tusur.ru/publications/2927 (mara oOpamieHus:
02.07.2018).

4. HWccrnenoBaHue BIUSHUS BJard Ha MOBEPXHOCTHOE U OOBEMHOE CONMPOTHBIICHUS TUAIIEKTPH-
KOB: PykoBoyicTBO 0 TabopatopHoii pabote / CnaBaukoBa M. M. - 2012. 15 c. [DnekTpoHHBIH pecypce] -
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Pexxum noctyna: https://edu.tusur.ru/publications/1312 (nata obpamenus: 02.07.2018).

5. MHccrnenoBanue pe3ucTOpoB MOCTOSHHOTO COMPOTUBIICHUS: MeETOIWYECKHUE yKa3aHUsA K BbI-
NOJHEHUIo abopatopHoil padotsl / Kyze6usix H. U. - 2012. 24 c. [DnexTponHsIii pecypc] - Pexum no-
cryma: https://edu.tusur.ru/publications/1245 (nata o6pamenus: 02.07.2018).

6. HccnenoBaHue KOHACHCATOPOB MOCTOSHHON €MKOCTH: MeTonndeckue yKa3aHHus K BBITIOJHE-
HUIO JabopatopHoil pabotsl / Ky3eOnbix H. U. - 2012. 25 c. [DnexktpoHHBIN pecype] - Pexxum nocryna:
https://edu.tusur.ru/publications/1246 (nata obpamenus: 02.07.2018).

7. HccnemoBaHWe BBICOKOYACTOTHBIX KaTyIIEK WHIYKTHBHOCTH: MeTOmMYecKHe yKa3aHWs IO
BBINOJIHEHHIO JTabopaTtopHoii padotel / Ky3eOubix H. U. - 2011. 28 c. [DnekrponHbIit pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/341 (mara obpamenus: 02.07.2018).

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

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl 11l CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3710pPOBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JL1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. DOnexrpoHHbIl yueOHbIN Kypc «MaTepuanbl 1 KOMIOHEHTHI JIEKTPOHHBIX CPEACTB» HCIOJb-
3yeTcsl MPH MOArOTOBKE K MPAKTUUECKUM 3aHATUSAM, OCYLIECTBICHHSI KOHTPOJIS CAMOCTOATEIbHON paboThI
U TIpoBeieHus TecTupoBanus https://sdo.tusur.ru/course/view.php?id=7

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

3. AxTtyanbHy10 HH()OPMAIMIO O COBPEMEHHBIX MaTepuanax MOKHO HalTH B 3JIEKTPOHHON Hayy-
Ho#1 6ubimoteke http://elibrary.ru/defaultx.asp

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YueOHas aymuTopus
yueOHas ayuTopus I IPOBEICHHS 3aHATHI JTIEKIIMOHHOTO THITA
634050, Tomckast o6mactb, . Tomck, Jleanna npocrekT, a. 40, 329 ayn.
Onwucanue uMeroierocs 000pyI0BaHuUs:
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.
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13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT

Jlabopatopus "PagromarepuaioB v paiMOKOMIIOHEHTOB"

yueOHasi ayJUTOpHs Il IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA

634050, Tomckast o6mactb, 1. Tomck, Jlennna npocmnexr, a. 40, 427 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- ABTOHOMHBIH arapar IICUX03MOLUOHAIbHON KOPPEKIUH;

- biok nutanus bHB-31;

- Uctounuk nutanus b5-49;

- Boastmerp B7-20;

- BoetmeTp B7-23;

- Boastmerp B7-26;

- BonstmeTp B7-38;

- I'eneparop 1'3-104;

- I'eneparop 1'3-112;

- ['uraommerp KEW 3123;

- Usmeputens E4-10 (2 mt.);

- Usmepurens E4-11 (2 wt.);

- Usmepurens E8-4;

- U3mepurens E9-4;

- Meraommetp nudposoit E6-22;

- Mynstumerp APPA 207,

- HoytOyk Asus K40 IN;

- Ocmtorpad RIGOL DS 1042 C;

- Ocmwmorpad C1-72;

- Hudposoit mynsTumMeTp APPA 103;

- Ocmwmorpad C1-75;

- Ocumnorpad C1-76;

- [Ipuntep HP-LASER;

- [I59BM "CELERON 366";

- [I19BM "OIITUM";

- Craunonapssiii uamepurens RLC AM -3004;

- Tepaommetp E6-13A;

- Hudposoii ocummnorpad DSO-3202A;

- Ludposoii ocummiorpad GDS-806S;

- JIabopatopubie crenabl: "®yHKIMOHAIBHBIE y3JIbI MUKPOBOJIHOBOW TexHukH", "MccnenoBanue
KOHJIEHCATOPOB MOCTOSIHHOM eMkocTH", "MccaenoBanue pe3ucTopoB NOCTOSTHHOTO conportuBieHus", "Uc-
cnenoBanue BY karymek nnaykruHoctn", "MccnenoBanue BIMsSHUS BIard Ha MOBEPXHOCTHOE M 00BEM-
HOE€ CONPOTHUBIICHUS AUAJIEKTpUKOB", "VccnenoBanue GuIbTPYIONINX XapaKTEPUCTUK KOHJIEHCATOPOB';

- Kommuiekt cnienmanu3upoBanHoi yueOHoN MeOenu;

- Pabouee mecTo mpenoaBaress.

[TporpamMHoe obecrieueHure He TpeOyeTcsl.

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecrniedyeHue 1Jisi CAMOCTOSATeIbHON padoThI
Jiis caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocraB 000py10BaHUSA:

- yueOHast mebenb;
- komnerotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit.;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus

1 Paccuurtare sHEpruro 3apsjia, 3amaceHHOTO Ha OOKIIAaKax KOHJIEHcAaTopa eMKOCThIo 47 MKD,
eclIy HanpsbkeHue Ha oOkmagkax pasHo U16 B. Oteer nath B Mk

1)6

2) 60

3) 600

4) 6000

2 Kak Ha3bpIBalOT TBEPIbIA AUDIICKTPHUK, JJIUTEIBHO CO3JAIOIIMNA B OKPYKAIOIIEM MPOCTPAHCTBE
AJIEKTPOCTATUYECKOE T10JI€ B OTCYTCTBUM BHEIIHUX MCTOYHUKOB 3a CUET MPEABAPUTEIBHON MIEKTPU3ALUU
WM TIOJIIPU3aLUH.

1) cernerosnexTpuk

2) DIEKTPET

3) IUPOIIEKTPUK

4) MbE30JIEKTPUK

3 IIpuHuMI OeHCTBUS pE3UCTOPOB OCHOBAH Ha:

1) ucnonb30BaHUM CBOMCTB MaTepUAJIOB OKa3bIBaTh COMPOTHUBIIEHUE TPOXOSIIEMY dIEKTPUUECKO-
My TOKY IIPH NPUJIOKEHUU K HUM Pa3HOCTH MOTEHIMAIOB

2) ciocOOHOCTH HaKaIIMBaTh Ha OOKIJIaJKax AJIEKTPUUECKUH 3aps]] NP MPHIOKEHUH K HUM pa3-
HOCTH ITOTEHIIUAJIOB

3) BbIIETIeHUH (CEIEKTUPOBAHUM) HA TOM WJIM MHOM YacTOoTe (WM B MOJIOCE YacTOT) paJliOCUTHaja
OIPEAEIEHHOrO CIEKTPA YaCTOT

CornacoeaHa Ha noprane Ne 35706 14



4) UCTIOJB30BAHUU CBOMCTB MATEPHUAJIOB MOJSPU30BATHCS MPU MPUIOKEHUU K HUM Pa3HOCTHU IO-
TEHIUAJIOB

4 I1o Ha3BaHMIO KOMIIOHEHTA B cxeMe «YI'O painoKOMIIOHEHTOB» B OTBEIEHHBIX KBaJApaTax Hapu-
cyiiTe yciaoBHO-Tpadudeckoe 0003HaU€HHUE COOTBETCTBYIOIIMX KOMIIOHEHTOB.

Hazganue YI'O

1) Pe3uctop

2) Kongencatop

3) Karymika "HIyKTUBHOCTH

4) Tpanchopmarop

5 Kak onpenenuTs HauaIbHYI0 MAarHUTHYIO TIPOHUIIAEMOCTh (heppu- mwim peppomaraeTuka?

1) u3MepuTh MarHUTHYIO MHAYKIWIO B, BO3HMKAIOUIyI0 B Marepuayie MpH MPUIOKEHUH K HEMY
MOCTOSSHHOTO MarHUTHOTO Mot H Maioit Benn4yuHbl, MOcie Yero onpeneianTs oTHomenue B / H

2) U3MEpUTh MarHUTHYIO MHAYKIMIO B, BO3HMKAIOLIyI0 B Marepuajie MpH MPUIOKEHUU K HEMY
MePEMEHHOTO MarHUTHOTO ToJi1 H Masnoil BemrMuuHbI, OCJie Yero onpeaenuts otHomenue H / B

3) U3MepUTh MarHUTHYIO MHAYKIUIO B, BO3HUKAIOUIyI0 B Marepuayie Mpu MPUIOKEHUH K HEMY
MOCTOSTHHOTO MarHuTHoro noiisi H manoit Benu4yuHsl, mocse yero onpenenuts otHomenue H/ B

4) u3MepuTh MAarHUTHYIO MHIYKLHIO B, BO3HHMKaIOIIyI0 B Marepuase Mpu NPUIIOKEHUU K HEMY
MePEMEHHOTO MarHUTHOTO 101 H Masoit BemMuunHbI, IOCIIe Yero onpeaenuTh oTHomenne B / H

6 DIEKTPOMPOBOTHOCTH ra3000Pa3HBIX AUAIEKTPUKOB O0YCIIOBICHA JBUKCHUEM:

1) cBOOOTHBIX AJIEKTPOHOB

2) HOHOB

3) atoMOB

4) nbIpoK

7 B kakux equnuiax B cucteMe CU uamepsercs aneKkTpuyeckas NpoBOAUMOCTD

1) Cm

2) Cmxm

3) Omxm

4) Cm/™m

8 JlnuHy 1 AuamMeTp MPOBOJHUKA YBEMYWIH B JiBa paza. Kak usmenuiach ero npoBoIMMOCTb?

1) He u3MeHmIach

2) yBenIM4MJIach B YETBHIPE pas3a

3) yMEHBIIMIIACh B JIBa pasa

4) yBenuumiiach B JjBa pasa

9 Ha pucyHke npuBeieHa 3aBUCUMOCTD Y/IEIbHOTO 3JIEKTPUYECKOTO COMPOTUBIICHUS OT TeMIepa-
Typbl. MaTepuaiy Kakoro kjacca COOTBETCTBYET KpuBasi 17

1) mpoBOTHUK

2) IUANEKTPUK

3) moJIynpOBOHHUK

4) cBEpXIPOBOJHUK

10 Nmeetcs obpasen marepuana JUIMHON 1, M, UMerOIMil ceueHune S, M2. AKTUBHOE JJICKTPHUYE-
ckoe conpotuieHue R, Om. @opmyna X =1/ (S R) mo3Bosnsier onpenennTh HEU3BECTHYIO BETUIUHY X:

1) yaenpHYIO 3JEKTPUYECKYIO IPOBOIUMOCTD

2) yAenpHOE 3JIEKTPUYECKOE CONIPOTUBIIEHUE

3) AIEKTPUUECKYIO TPOBOANUMOCTh

4) BEeKTPUYECKOE CONPOTUBIIEHUE

11 Yemy paBHa JiMHa MEIHON MPOBOJIOKH B MOTKE, €CJIM U3MEPEHHOE aKTUBHOE COMPOTUBIICHUE
MoTtka 20 OM, 1uameTp IpoBOJIOKU 2 MM, a yzaenbHoe conporusienue meau 0,017 mxOmem. OtBeT npu -
BEJICH C TOYHOCTBIO OJIMH 3HAK IOCJIE 3aMATOM

1)3729,4 m

2) 47059 m

3) 17476,2 m

4) 14776,5 m

12 Cpennuii MOZyaIb CKOPOCTH JIEKTPOHOB B METAJUIE COOTBETCTBYET UX TEIUIOBOM CKOPOCTH, a
CpEIHUIl BEKTOP CKOPOCTH DJIEKTPOHOB — UX ... CKOPOCTH
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1) MrHOBeHHO#

2) dazoroii

3) nuddy3nonHoM

4) nperidoBoit

13 Kak MOKHO peann30BaTh TEMIIEPATYPHYIO KOMIIEHCALIMIO BETBU CXEMBI, COJEpKAIIEH 1Ba pe3H-
CTOpa, BKJIIOUEHHBIX MOCJIeI0BaTEIbHO?

1) mogo6pathk pe3ucTOphl TAKUM 00Pa30M, YTOOBI Y OHOTO OBLIT MOJIOKUTEIBHBIHN, a y IPyroro ot-
pHULaTeNbHBIN TeMIepaTypHbIH KOG (GUIIUEHT CONPOTUBIIEHNUS, PAaBHBIE 10 MOTYITIO

2) mogoOpark pe3uCTOpPbl TAKUM 00Pa30M, YTOOBI Y OHOTO OBLI MOJIOKUTEIBHBIHN, a y IPyroro ot-
pHULaTeIbHBINA TeMIepaTypHbIH KOA(hGUIIUEHT CONPOTUBICHUS

3) momoOpark Pe3UCTOPBI TAKUM OOpPa3oM, YTOOBI TOKOMPOBOMSIINE CIIOW OBLIA W3TOTOBIICHBI U3
OJIMHAKOBBIX MaTepUAJIOB

4) TeMnepaTypHy0 KOMIIEHCALIUIO PEAIN30BaATh HEBO3MOXKHO

14 TIpoBOJHUKOBBIN MaTepUal C HANMEHBIIINM YICIbHBIM JIEKTPUUECKUM CONPOTUBICHUEM

1) cepebpo

2) menpb

3) anroOMUHMI

4) 30710TO

15 Ot yero 3aBUCUT COIIPOTUBIIEHUE OTPE3KA PEATBHOTO IPOBOJHUKA?

1) oT cBOICTB BelecTBa MPOBOJHUKA, €TO AJIMHBI, CEUEHUsI, TEMIIEPATypPhl

2) OT CBOMCTB BEIIECTBA MPOBOJHUKA, €TI0 JJIMHBI, CEUCHUS

3) OT IPUITIOKEHHOTO HAMPSKEHUS

4) OT ero IJIVHBI U CEYEHUS

16 Kak M3MeHHUTCS €MKOCTh KOHJIEHCATOpa, €CJIM PAaCCTOSHUE MEXAY IJIACTUHAMM YBEITUYUTH B
JIBa pasza

1) ymeHBIIUTCS B J1Ba pa3a

2) yBEIMYUTCS B JIBa pas3a

3) yMEHBIIHUTCS B YETHIPE pa3a

4) yBenIMUYUTCS B YETHIPE pasza

17 DnexTpudeckas XapaKTepUCTHKA, TO3BOJISIIOIIAS ONMPEACIUTh CIIOCOOHOCTh IUAJIEKTpUKa 00-
Pa30BBIBATH JIEKTPUUECKYIO0 EMKOCTb

1) mossipHast HOHU3AITUS

2) AMBIEKTpUUYECKas IPOHULIAEMOCTD

3) TaHreHc yria IudJIEKTPUUECKUX MOTEPh

4) aneKTpOHHAs MOJSPU3ALINS

18 Ilorepu sHEeprun Ha BUXpeBbIe TOKK PB 3aBucAT

1) oT yaenpHOTro AJIEKTPUUECKOr0 COIPOTUBIIEHUS p MAarHUTHOTO MaTepuaa

2) OT BEJIMYMHBI KOIPIUTUBHOM cuitbl He

3) ot napameTpa, KOTOpbIil HE yKa3aH B IPUBEJEHHBIX OTBETAX

4) OT BEIMYMHBI OCTATOYHOW MarHUTHOW MHIYKIINH Br

19 JIng pasmaranuuBanus oOpasiia Marepuana HeoOX0auMo

1) uroOb1 MarHuTHas MHAYKIUSA B nocturna Hyns

2) yTOOBI MarHUTHAs MHIYKIMA B 1 BEeKTOp HaNpsHyKeHHOCTH MarHUTHOTrO mossg H marepuana no-
CTHUIJIN HYJIS

3) 4TOOBI BEKTOp HANpPsHKEHHOCTH MarHUTHOTO 1ot H M3MeHn1 cBoe HanpaBiieHue Ha 00paTHOe

4) Huyero nenarh He Hy>kHO. OOpaser] Mmarepualna ¢ TEYeHHEM BPEMEHU pa3MarHUTUTCA caM

20 [petihoBast MOJBMKHOCTD IIEKTPOHOB — 3TO

1) npeiidoBasi CKOPOCTH AIEKTPOHOB B T0JIC SAMHUIHON HAMIPSKEHHOCTH

2) cpennsisi ApeiidoBasi CKOPOCTb NIEKTPOHOB

3) MakcuMasibHast aperidoBast CKOPOCTh, MpUOOpeTaeMast SIEKTPOHOM K KOHITY CBOOOTHOTO Mpobe-
ra.

4) yckopeHHe, ¢ KOTOPBIM ABMXKETCS AJIEKTPOH B AJIEKTPUUECKOM T10JI€

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
1. TpeGoBaHus K 3JIEKTPOHHBIM KOMIOHEHTAM PaJuO3JIeKTPOHHON anmaparypsl. 2. Kiaccuduka-
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1Ysl paJuoMaTepuaioB IO OCHOBHBIM CBOMCTBaM. 3. DJIEKTPUUECKUE XaPAKTEPUCTUKU PaOMaTEPHUAIIOB.
4. Mar"uuTHble XapaKTepUCTHUKH paguomMaTepuanoB. 5. MexaHuueckne XapakTepUCTHKU pajguomarepua-
70B. 6. TeroBble XapaKTEpUCTUKU paguoMareprayon. 7. OU3NKO-XUMUYECKUE XapaKTEPUCTUKU PaIUo-
MarepualoB. 8. DJIEKTPOHHAs, HOHHASI U JUIIOJbHAS MOJISpU3allU JUAIEKTpUKoB. 9. [loTepu sHeprun B
TURJIEKTpUKaX. TaHTeHC yriia QudNIeKTprIeckuX notepb. [Ipo6oii nuanektpuko. 10. OCHOBHBIC IOHATHUS
00 opraHn4eckux TBepAbIX aAudniekTpukax. 11. [lomumepuszanoHHble AUANEKTPUKUA U UX NEKTPUUECKUE
XapakTepucTUKH. 12. ITonuKoHIEHCAIIMOHHBIE NUIEKTPUKH U MX DJIEKTPUUECKHE XapaKTEpUCTHKU. 13.
[Tnactmaccel. CocTaB, KitaccuuKaius, JIEKTPUIESCKUE XapaKTEePUCTUKH U 00acTu npuMeHnenus. 14. Pa-
JuoKepamMuueckue Marepuaibl. [1be30351eKTpuuecKkue MaTepuaibl U 3JEKTPEThl. XapakTepHble CBOMCTBA.
15. OcHOBHBIE CBOMCTBA METAINTMYECKUX MTPOBOAHUKOBBIX MaTeprayioB. 16. UUCThie METAUIBI U CIUIABBI U
UX OCHOBHBIC AJIEKTPUIECKUE XapakTepucTuku. 17. CrutaBbl, 00nagaronue OOIbIINM YISIbHBIM dJICKTPH-
YECKUM COIPOTUBJICHUEM, >KaPOCTOMKHE CIUIaBbl U MX OCHOBHBIE JIEKTPHUUECKHE XapaKTEPUCTUKU. 18.
Mertamueckue MarHUTHO-MSITKUE M MarHUTO-TBEpJble MaTepuasibl. OCHOBHbBIE XapaKTEPUCTHKU. 19.
®depputhl, UX CBOMCTBA U oOmacTh npumeHenus. 20. Marautogmanektpukn. 21. Pesuctopsl. Kinaccudu-
Kalusi, MApKUPOBKa, TUMHYHbIE KOHCTPYKIUU, YI'O, OCHOBHBIE MapaMeTpbl, YaCTOTHbIE CBOMCTBA. 22.
Konnencaropsl. Knaccudukanms, ocHoBHbIe mapaMmeTpsl, YI'O, MapkupoBka u HoMuHambl. 23. Karymiku
WHAYKTUBHOCTHU. [IpUYMHBI MOTEph B KaTyIIKaX WHAYKTUBHOCTH U CHOCOOBI MX ycrpaHeHwus. 24. Tpanc-
dbopmaropel. Kmaccudukanus, dusndeckne OCHOBHI (DYHKIIMOHUPOBAHUS, OCHOBHBIC MapameTpbl H
KOHCTPYKIIMH.

14.1.3. Bonpocbl Ha caMONIOATOTOBKY

1. Kak MoxxHO Ki1accuuuupoBars paguoMaTepuabi?

2. Yo Takoe paguOKOMIIOHEHT?

3. Kakumu napamerpamMu XapakTepu3yroT HaI&KHOCTh PaIiOKOMIIOHEHTOB?

4 Kak MOXXHO KJaccu(UIMPOBaTh IPOBOIHUKOBBIE MaTEpUaIbl?

5. Kak n3meHnsercs yaenbHasi IpOBOJIMMOCTb METAJUIOB C IIOBBIIIEHUEM TEMIIEPATYPhl?

6. Kak n3meHnsercs yneiapHas IpOBOJUMOCTD CIIIABOB C ITOBBILIEHUEM TEMIIEPATYPHI?

7. Uto Takoe TeMIrepaTypHbI KOI(DQPHUIMEHT yASIBHOTO CONPOTHUBIICHUS? SIBIsSETCS JIM OH
KOHCTaHTOM Ul JaHHOTO MeTaJla?

8. OOBsicHUTE MOBEICHNE IPOBOIHUKOB Ha BHICOKHX YaCTOTAX.

9. Kakue cBoiicTBa MeU SBIIIOTCS IPUUNHON €€ NIMPOKOTr0 IPUMEHEHUS B PAJUOITIEKTPOHUKHU ?

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

11. Yro Takoe KpHONIPOBOIHUKU?

12. TlpuBeauTe mpuMepbl HEMETANIMYECKUX POBOJHUKOB U IIPUMEPHI UX NpUMeHeHUs B POA.

13. Yrto HazpiBaroT nosisspusanuen auanekTpuka? Kakue BHIbBI NMOJIPU3AaLUU MOYKHO CUHUTATh
MTHOBEHHBIMH?

14. B xakux eIMHHUIAX U3MEPSAIOT yelbHOE 00bEMHOE U yIEIbHOE MOBEPXHOCTHOE CONPOTHUBIIE-
Hue? Jlaiite onpenenenyue STUM PU3NUECKUM BEJIUYUHAM.

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

16. Kakue mexaHu3Msl Ipo0ost TBEPABIX AUIEKTPUKOB BaM U3BECTHBI?

17. Kakum 00pa3oM MOXKHO KJIacCU(PHUIMPOBATh IUAIEKTPUKU 110 CBOWCTBAM M TEXHUYECKOMY Ha-
3HAUYEHUIO?

18. B 4é€M CXOACTBO M pa3anuue MEXAy CUTAIIIOM U cTeKiIoM? JIJis KakuxX Lesiel CUTallbl IpUMe -
HstoTCA?

19. Kakue nuaneKTpuKky Ha3bIBaIOTCS aKTUBHBIMU?

20. Yro Takoe HauanbHas U 3G (PEeKTUBHAS JUDJIEKTPUYECKas IPOHULIAEMOCTb?

21. Yro Takoe npsMoii u 0OpaTHbIM be303pdext?

22. Kak kjacCU(pUIMPYIOT BEIECTBA 10 MATHUTHBIM CBOMCTBaM?

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

24. Kakue mpouecchsl IpOUCXOIAT B (eppOMarHeTUKe MpPU €ro HaMarHUYMBAaHUM BHEIIHUM I10-
nem?

25. KakoBbl IpUYKHBI OABICHNUS MAarHUTHBIX NOTEPh IPU LUKJINYECKOM NIepeMarHuuuBaHuu dep-
pomaraeTukoB? Kakue criocoObl yMEHbILIEHHUS] MATHUTHBIX IOTEPh BaM U3BECTHBI?

26. Kakue marepuaisl Ha3bBatoTCs pepputamu?
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27. Kak knaccupuuupyroT MarHiTHbIE MaTepHalIbl IO CBOMCTBAM M TEXHHYECKOMY Ha3HAUYCHHIO?

28. Kakue MarHMTOMsIrKHe Marepualibl UMEIOT BBICOKOE 3HAYEHWE MAarHUTHOM MPOHUIIAEMOCTH B
Ca0bIX TOMSX?

29. KakoBbI 4aCTOTHBIC XapaKTEPUCTUKU BHICOKOITPOHUIIAEMBIX (heppHUTOB?

30. Kakoe cTpoeHre UMEIOT MarHUTOAMAIEKTPUKU U B KAKUX LIEISAX OHU UCIIOJIb3YIOTCS?

31. HazoBute XapakTepuCTUKH MarHUTOTBEPABIX MaTEpUaIoB?

32. Kakue ¢u3nueckue MpUHIMILI TOJ0XKEHBl B OCHOBY MarHUTHOW 3allICH U BOCIPOU3BEICHUS
nHpopmaruu? Kakue marepuabl HCTIOIB3YIOTCS TSl 3TOM 1emu?

33. Kak MOXHO K1acCu(pHUIMPOBATH PE3UCTOPHI?

34. KakoBbl OCHOBHBIE ITApAMETPbl U XapaKTEPUCTUKHU PE3UCTOPOB?

35. Uem onpenensaercs ypoBeHb IIyMa PE3UCTOPOB?

36. OT yero 3aBUCUT MOITHOCTb pacCcesiHUsl pe3uctopa’

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

38. Yem obecrieunBaeTCst BHICOKOYACTOTHOCTh PE3UCTOPOB?

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

40. Kakue cneruduyeckre mapameTpbl U XapaKTEPUCTHKHA PE3UCTOPOB MEPEMEHHOTO COMPOTHB-
JIeHUs1 Bbl 3HaeTe?

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

42. YeM oTIMYAETCS MOACTPOCUHBIA PE3UCTOP OT MEPEMEHHOTO pe3uctopa’?

43. Kakue cucteMbl yCIOBHBIX 0003HAYEHUH U MAapKUPOBKH PE3UCTOPOB BaM U3BECTHHI?

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

45. HazoBuTe nmapameTpbl U XapaKTEPUCTUKH KOHAEHCATOPOB U JaiTe AUHUIIBI UX U3MEPEHMSL.

46. Yto Takoe TKE kxoHIeHCaTOpa M 4e€M OH ONpeAessieTcs?

47. Kakue TpeOOBaHUS MPEABSIBIAIOTCS K BBICOKOYACTOTHBIM KOHJIGHCATOpaM?

48. IIpeumyniecTBa ¥ HEAOCTATKU OKCUIHBIX KOHJIEHCATOPOB.

49. Uto no3BoseT METAIIIO0YMaXKHBIM KOHJICHCATOPaM CaMOBOCCTAaHABJIMBATHCS MOCIIE Po0os?

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

51. TToueMy moACTpOCUHBIE KOHJEHCATOPHI HE JIENIat0T OOIBINON EMKOCTH?

52. Kak 3aBHCHUT OT 4aCTOThI CONPOTUBIICHUE PeaTbHOTO KOHAEHcaTopa?

53. Yro BKIIOYAIOT B MAPKUPOBKY KOHJeHcaTopa. Kakue cucTtemMbl yCIOBHBIX 0003HAUCHHNA U Map -
KMPOBKHM KOHJIEHCATOPOB BaM U3BECTHBI?

54. Ilepeuncnute OCHOBHBIC NMAapaMeTpPhbl KaTyIlIeK MHIYKTUBHOCTH M MPUBEANTE UX Kiaccuuka-
LUIO.

55. Ot 4ero 3aBUCUT UHAYKTUBHOCTD KaTyIIKHU?

56. Uto Takoe 7OOPOTHOCTH KATYIIKH UWHIYKTUBHOCTH?

57. Kak yMeHbIINTh COOCTBEHHYIO EMKOCTh KaTYIIKH?

58. Kakue mapameTpsbl KaTylIeK HHIYKTUBHOCTH YXYIIIAIOTCS MPHU UX SKPAaHUPOBAHUH?

59. JInst uero NpUMEHSIOT CEPACUYHUKH B KaTyIIKaX UHIYKTUBHOCTH?

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

14.1.4. Tembl HHANBUAYAJIbHBIX 321aHUI

- [IpuBeuTe MPaKTUYECKYIO KIAaCCH(HUKAIMIO POBOIHUKOBBIX MaTepuanoB. [lepeuriciute 0OCHOB-
Hble (U3UYECKHE CBOMCTBA MPOBOJAHUKOB M KPATKO MOSICHUTE WX (PU3UYECKUNA CMBICT. J[JIa Kakmoro u3
3aJJaHHBIX TPOBOJHUKOBBIX MaTepuasoB (2 IIT.) OMPEIEIUTh KJIACC U MPUBECTU ero (U3NYECKUE XapaKTe -
PHUCTHUKH, KPATKO ONKMCAaTh OCHOBHBIE CBOMCTBA MaTepuaa, yka3aTh 00J1acTh MPUMEHEHUS.

- llpuBenute NpakTUYECKYIO KiIAacCU(UKALNIO AUAIEKTpUYECKUX MaTepuanoB. Ilepeuucnure
OCHOBHBIC (PU3MUECKUE CBOMCTBA AUAIEKTPUKOB U KPATKO MOSICHUTE MX (DU3NIECKHUI CMBICTT.

JIist Kak0ro U3 3aJaHHBIX AUAJICKTPUYECKUX MATepUaNoB (2 IIIT.) OMPEAETUTh KJIacC U MIPUBECTH
ero (u3nyecKue XapaKTepUCTUKH, KPAaTKO OMHUCATh OCHOBHBIC CBOMCTBA MaTepualia, yka3aTh OOJIacTH
MIPUMEHEHUSI.

14.1.5. Tembl 0IPOCOB HA 3aHATHAX
Knaccudukanms marepuanoB »neKTpoHHBIX cpenctB. Kiaccupukanms marepuanoB mo (Gpu3uKo-
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XUMHYECKUM CBOMCTBAM: XUMHUYECKOMY COCTaBY, TUIY XMMMUECKHX CBSI3U (KOBaJIEHTHAs, NOHHAs, METaJI-
au4deckas, MEXMOJEKYNIsApHasi), CTENEeHU YHOPAJOYECHHOCTH CTPYKTYpbl (MOHHO-KpHUCTaJUIMYECKas,
amopQHast, TOTUKPUCTAIUTMYECKAs ), KOMIUIEKCY SIEKTPUUECKHUX U IEKTPO(YU3NIECKUX CBOUCTB (TIPOBOJI-
HUKOBBIE, MOTYIIPOBOIHUKOBBIE, TUAIEKTPUUECKUE MaTepHalibl), 00IacTsIM NpUMEHEHUsI 1 MeTo/iaM o0pa-
6oTku. OnpezeneHue MOHATUI: CBOMCTBO, MapaMeTp, XapaKTepUCTUKA, KaueCTBO, OJHOPOIHOCTh U CTa-
OMJIBHOCTH MapaMeTPOB M XapaKTePUCTHK. MexaHW4YecKue M TEXHOJOTMYeCKHEe CBOMCTBAa MaTepHaloB.
YCroifunBOCTh MaTepUaIoB K BO3ICHCTBHIO BHEIIHEH paboyueii cpeibl.

OnexkTpodr3ndecKrue CBOKWCTBa MeTauT0OB. OCHOBHBIE TIOHSTHS W IMapaMeTphl: TEIJIOBast U APEi-
(oBast CKOPOCTH IEKTPOHOB; MOJBIKHOCTh; MPOBOAUMOCTD; yEIHHOE CONPOTHUBIICHHUE.

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

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

Onexkrpoduznyeckue CBOWCTBA TOHKMX METAIMUECKUX IUICHOK. BiMsSHHE 4acTOThI TOKa Ha CO-
MIPOTUBIIEHUE METAJIJIOB.

Martepuansl BBICOKOW MPoBOAUMOCTH. CBepXIpoBoaAHUKH. CIiaBbl BBICOKOM IPOBOAUMOCTH. Pe-
3UCTUBHBbIE MarepHalibl. [[poBOTHUKOBEIE MaTepHasbl ¢ 0COOBIMU CBOWCTBaMU. AMOp(HbIE MeTalInye-
CKHe cIuiaBbl. [[puMeHeHne NpOBOJHUKOBBIX MAaTEPUAJIOB B AJIEKTPOHHBIX CPEJICTBAX.

Pesucropsl, ux kimaccudukanus U pazHOBUAHOCTU Pe3ucTOpbl MOCTOSSHHOTO U MEPEMEHHOIO CO-
IIPOTUBJIEHUH, 3aBUCUMOCTb COIIPOTHBIIEHUSI OT MaTepuasa, KOHCTPYKLUN U BHEIIHUX YCIOBUH. OCHOB-
HbIE XapaKTEPUCTUKU U SKBUBAJICHTHBIE CXEMBI. Ps/Ibl HOMUHAIBHBIX 3HAYEHUI PE3UCTOPOB, YCTAHABIIM -
BaeMmbIx ['OCTamu, pa3dpoc 3HaueHUH, MAPKUPOBKA, HAIEKHOCTb.

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

IIpoueccel mossspu3anyu B AWdJIEKTpUKax. [loaspr30BaHHOCTE M AUAJIEKTpUYECKas MPOHUIIAE-
MOCTb. 3aBUCUMOCTb OCHOBHBIX I1apaMETPOB OT TEMIIEPATYPHI U YACTOTHI.

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

[Tpo6oii B mudnexTpukax. InekTpuueckas npouyHocTs. OCHOBHBIE MEXaHU3MBI MPOOOs B razax u
KHUAKOCTSIX. Buabl mpobosi B TBEPABIX AUAIEKTPUKAX: DIEKTPUUECKHUM, JIEKTPOTEIUIOBOM, AIEKTPOXUMHU-
YECKUU.

JusnekTpuueckue MaTepualibl ¢ 0cOObIMU cBoiicTBaMU. CrioHTaHHas nojsipu3anus. CerHeTOAIeK-
TpukH. MIX OCHOBHBIE CBOIiCTBa U 001acTh npuMeHeHus. [Ibe303¢dexT. OCHOBHBIEC CBOICTBA U MapaMeT-
pBI TTbE303JIEKTPUKOB. [Iuposnexktpuku. DnektpeTsl. JlazepHbie u ontudeckue matepuansl. [I[pumenenue
JURJIEKTPUYECKUX MAaTEpUAJIOB B AJIEKTPOHHBIX CPEJICTBAX

Konnencaropsl, ux xinaccudukanus. KonaeHcaTOpsl MOCTOSIHHOW U TMTEPEMEHHON €MKOCTH M pa3-
HOBHU/IHOCTH MX KOHCTPYKUMH. OCHOBHBIE XapaKTEpUCTUKU KOHJEHCATOPOB, IapaMeTpbl U MX 3aBHCH-
MOCTb OT PEKHMOB pabOThl M BHEIIHUX YCIOBUNA. DKBUBAJIEHTHBIE cXxeMbl. Hae:kHOCTh, MapKUpOBKa

Benuuunbl, XxapakTepu3yolue MarHUTHOE 110JIE 1 MarHUTHBIE CBOMCTBa MarepuasioB. OCHOBHBIE
CBOMCTBA, XapaKTEPUCTUKN U MMAPAMETPbl MATHUTHBIX MaTEpUAJIOB, OIIPEAEISIEMbIE B CTATUYECKOM U JIM -
HaMHUYECKOM peXHUMax. Buabl MarHeTUKOB.

MarsauroMsarkue mMarepuaisl - GeppoOMarHeTHKU: JEKTPOTEXHUYECKas CTallb, IEPMAILJION U JIpY-
r'He CIUIaBbl. BnusiHUE pa3InyHbIX THIIOB 00paObOTKH (MPOKAT, TEKCTYPHI U Jp.) HA MarHUTHbIE CBOIMCTBA U
UX CTa0MIBHOCTh. MarHUTOANANIEKTPUKH.

®epputhl. CTPyKTYpHO-XUMUYECKH cocTaB. OCOOEHHOCTH CBOMCTB.

MarauToTBepable MaTepranbl. XapakTepUCTUKH U MapaMeTphl. TeMriepaTypHasi 1 BpEMEHHasl CTa-
ounpHOCTH. Knaccugukarus. TexHonorus nomyueHus..

MarauTHbsle MaTepuajIbl ¢ 0COOBIMH CBOMCTBAMHU. MarHuTHBIE SKpaHbl. MarHUTOCTPUKITMOHHBIC
Marepuasibl. MarHuTHbIE MaTepUAIIbl I 3allOMUHAIOIIMX YCTPOMCTB. MarHuTHele IUIeHKU. [lnnnaapu-
YECKHE MarHUTHbBIE JJOMEHBI. [[pMeHEeHne MarHUTHBIX MaTepUajIoB B AJIEKTPOHHBIX CPEICTBAX.

14.1.6. Tembl foMalIHKUX 3aJaHUH
1. OnpenenuTs CONPOTUBIICHNE NPOBOJA U3 aTOMUHUSA JUIMHON 500 METPOB M JUaMETPOM 2 MM,
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€CIU yIeJIbHOE COMPOTUBJICHUE ANOMUHUSA 2,7 MKOM:CM.

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

3. OnpenenuTh NaJeHUE HAIMPSHKEHHUS B MEIHOM MPOBOJIE JIMHUU 3JIEKTpoIepead ceyeHuem 15
MM2 u JuiHo# 500 kM npu temneparypax -30 °C, 0 °C, +30 °C, ecnu no Hemy TedeT Tok 120 A. [{ns
crpasku: ipu T = 20 °C ynenbHOe conpoTtusieHue meau pCu = 1,7 - 10-8 OM-M, TeMmepaTypHbIi K03 -
¢buIMeHT ynensHoro conpotusienus 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 JEKTPOJIaMHU 3alOJHUTh JUAJIEK -
TPUKOM, Y KOTOPOTO TIPH HAMPsHKEHHOCTH dJiekTpudeckoro moyist E = 1075 B/m monsspu30BaHHOCTH paBHA
3,1+10-6 Kn/m2.

5. KoMIO3UIIMOHHBINA KepaMHUYECKHUII MaTepHral U3rOTOBJIEH Ha OCHOBE JIBYX IHMAJIEKTPUKOB C JIH -
aneKTpuueckuMu npoHunaemoctsMu €l = 20 u €2 = 60. Ilpennonaras xaoTU4eckoe pacHpeiesieHue
KOMITOHEHTOB, OINpeNeanuTh cocTaB kepamuku, ecin TKel = 2 10-4 K-1, TKe2 = -1,5 10-3 K-1, a TKe
CMeCH paBeH Hymmo. UemMy paBHaA JUAJIEKTpUUYECKasi MIPOHUILIAEMOCTh TAKOTO MaTepuana’?

6. [locTosiHHAas BpEMEHHM CaMOPAa3psAIKH CIIOAIHOTO KoHJeHcaTopa 185 MunyT. Jusnektpudeckas
IPOHMIIAEMOCTBH CIIIOAbI paBHa 6,3. UeMy paBHO yzelbHOE 00BEMHOE COMPOTUBIICHUE CITIOIBI?

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

8. Boruncaute riryOMHY MPOHUKHOBEHMS HJICKTPOMArHUTHOTO TOJIS B MEIHBIN NMPOBOJHHUK HA Ya-
crotax 50 I'mu 1 MI'mL.

14.1.7. TeMmbl KOHTPOJILHBIX padoT

1. M3BecTHO 5JEKTPUUYECKOE COINPOTUBICHHE PE3UCTOpPAa IMPU KOMHATHOW TeMIlepaType, €ro
KOHCTPYKIIMSI U MaTepuall TOKONPOBOJAIIETo ciiosi. OnpeneanTb U3MEHEHHE OTHOCUTENIbHOTO CONMPOTHUB-
JIeHUsl PE3UCTOpa MPU U3MEHEHHM TEMIIEpaTypbl W YacTOThl MPUIOKEHHOro HampsbkeHus. (YucineHHble
HayaJIbHbIE IaHHBIE 33/1al0TCS IIPEIIOAABATEIIEM).

2. JIns mIocKoro KoHAeHcaTopa ¢ 3apsaaoM Q, MMEIOIIero MeTaiinueckue OOKIaIKU IUIOIAbIO
S, pacrosio’keHHbIe Ha paccTosiHUM d Ipyr OT Apyra M pas3/eleHHbIE CIOEM MaTepualla ¢ JAUdJIEKTpUude-
CKOM IPOHMILIAEMOCTBIO €, ONPECIIUTh: EMKOCTb; YIEIbHYI0O €eMKOCTb; Pa3HOCTh MTOTEHIIMAJIOB MEX1y 00-
KJIQJIKaMH; Haps>KEHHOCTD 3JIEKTPUUECKOro MOJIS B AUAJIEKTPUKE; SHEPIHIO, 3allaCEHHYI0 B KOHAEHCATO-
pe.(HucneHHble HavyaIbHbIE JaHHbIE 33JAI0TCS [IPEOIaBaTEIIEM).

3. Onpenenuth MarHUTHBIE MIOTEPU B CEPACUHUKE C 3a/laHHBIMU pa3MepaMu U3 GpeppuTa 3aJaHHON
MapKu Ha yactote f, mpu MponycKaHUM Yyepe3 HaMarHW4YMBAOLIyt0 0OMOTKY Toka I. OGMOTKa COCTOUT U3
N BUTKOB, JOOPOTHOCTH cepiaedyHHKa paBHa Q. MarHUTHYIO MPOHUIIAEMOCTh CEPACYHHMKA B3STh PAaBHOU
pH. (lanuble 1u1st pacyera 3a1ar0TCsl IpenojaBaresiem. )

14.1.8. Bonpochl 111 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHUHAPaM

Tema: [IpoBoIHUKOBBIE MaTepHAIIBI U PE3UCTOPHI

1) Haiitu cpeanioro apeiioByt0 CKOPOCTh B MEJHOM MPOBOJHHUKE TUAMETPOM | MM M CONPOTHB-
nenurem 3 OM nipu Hanpspbkenuu 2,5 B. [l cipaBku: KOHIIEHTpauus 31eKTpoHoB 10729 M-3.

2) OnpenenuTh CONPOTUBIICHUE TIPOBOJIA U3 AIOMUHMSL 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 MoutHOCcThi0 100 BT (Hanpspkenue 220 B) B
HaKaJeHHOM cocTossHuM B 10 pa3 Gosnbliie, yeM B X0noAHOM. HailTu conmpoTuBiIeHHe B XOIOIHOM COCTOS -
HUH ¥ TeMIIEPaTypHbIH KO3((UIIMEHT yAeTbHOrO COMPOTHBICHHS MaTeprana CIupaiu, eClid TeMIepary -
pa Hakana 2000 °C.

Tema: JIudnexkTpudyecKue MaTepuaibl U KOHIEHCATOPbI

1) Bo ckonbko pa3 yBeIMUYUTCS aKTMBHAs MOIIHOCTH, BBIIEJSIONIAsICS B BHICOKOUACTOTHOM IPO-
XOJTHOM M30JIATOpe U3 yibTpadapdopa npu usmenenuu temnepatypsl ot 20 1o 200 °C, eciau U3BECTHO,
YTO TAHT€HC YIJla AMAJIEKTPUYECKUX MOTEPh BO3PACTAET B JIBa pasa MPH IMOBBIILICHUU TEMIEPATyphbl OT
komHatHoH 70 1000 C? U3meHeHueM AMAIEKTPUYECKON MPOHUIIAEMOCTH KEPAaMUKH IPeHeOpeyb.

2) Y miockoro KoHaeHcaTopa (ToimmHa quatekTpuka 0,5 MM, miomaas 31ekTpoaoB 20 cm2) npu
Hanpspkenun 750 B nmomsapuzoBanHocTs auanektpuka P = §,8*107-5 Ki/m. Uemy paBHa 1udeKTpudecKast
MPOHUIIAEMOCTb JUDJIEKTPUKA?

CornacoeaHa Ha noprane Ne 35706 20



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

14.1.9. Tembl pacuyeTHBIX padoT

1) TpeOyeTcst paccuMTaTh KaTyIIKy 3aaHHOW HHAYKTUBHOCTH L MKI'H. M3BecTeH nuamerp Kapka-
ca D mm, nuametp npoBoaHuka d1 MM, tuameTp n3oiAuuy npoBosa d2 MM U JUIMHAa HAMOTKH | MM.

2) JIudpneKTpuK COCTOUT U3 ABYX CIIOEB PAa3IMYHBIX MaTepHaioB. Marepuan nepBoro cios UMeeT
OTHOCHUTEJIbHYIO JIUAJIEKTPUYECKYIO MPOHULIAEMOCTb €1, yAenbHy0 mpoBoAUMOCTh y1. Matepuan BTOpo-
'O CJIOSI — COOTBETCTBEHHO €2 U Y2, d1 1 d2 — TonirHa nepBoro U BTOPOTro CJIOEB AUIIEKTPUKA, S — IIIO0-
maap MeKkTpooB. Tpedyercs: 1. HauepTuTh ABa BapuaHTa cXeMbl 3aMELIEHHSI IBYXCIIOMHOTIO AUAJIEKTPHU -
Ka ¥ pacCYMTaTh UX MapaMeTpsl. 2. PaccunTtath M MOCTPOUTH IrpadMuecKyro 3aBUCUMOCTb EMKOCTH H30J151 -
LHMOHHOM KOHCTPYKIMH OT YaCTOThI PUJIOKEHHOTO HanpsKkeHus B nuamnas3one ot 0 go 100 M.

14.1.10. TembI J1a00paTOPHBIX PadoOT
HccnenoBanue pe3sucTopoB MOCTOSHHOTO CONPOTUBIIEHUS
HccnenoBanue BAMSHUS BIard Ha TOBEPXHOCTHOE U 0OBEMHOE COMPOTUBIICHUS TUIIEKTPUKOB
HccnenoBannue KOHAEHCATOPOB OCTOSHHON €MKOCTH
HccnenoBanne BBICOKOYACTOTHBIX KAaTyIIEK HHAYKTUBHOCTHU

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 BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

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

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEPKaA

C mapymenusmu | CobecenoBaHue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IPOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJbHBIC PabOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PA0OTHI, 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, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIpeI0OCTaBJICHUE 3aJJaHus C UCIIOIb30BAaHUEM CYPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:
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- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

— NpEe/ICTaBICHNE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYIIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (popme.

[Tpy HEOOXOMUMOCTH JAJIS JIUI] C OTPAHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITATIOB.
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