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 A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MarepuaJibl JJICKTPOHHOH TEXHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 2

Cemectp: 3, 4

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 3 cemecTp 4 cemecTp Bcero J2B107080%000
1 | Jlekuun 32 32 4acoB
2 |IIpakTHueckue 3aHATHS 16 16 4acoB
3 | JlaGopaTopHbie pabOTHI 16 16 JacoB
4 | KypcoBas pabota (IIpoeKT) 18 18 4acoB
5 | Bcero aynuToOpHBIX 3aHATHI 64 18 82 4acoB
6 |13 Hux B HHTEpaKTUBHOU opMme 22 22 4acoB
7 | CamocTtosTenpHas pabora 44 54 98 4acoB
8 |Bcero (0e3 sx3ameHa) 108 72 180 JacoB
9 |IloaroroBka M ciaya dK3aMeHa 36 36 JacoB
10 | O6mas Tpyn0eMKOCTb 144 72 216 4acoB
4.0 2.0 6.0 3.E.

Io ' %%M%aﬁv?&%qﬁ;rc}%mﬁ 3JIEKTPOHHOV MOATINCHIO
Vn oBAsT @g@gg&m@pem): 4 cemectp

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017

YHMKa/IbHbIIi TPOrPaMMHBbII KITHOY: Tomck 2018
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot «19 » 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

noueHt kag. dD JI. P. Butnep

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

Jomuent kadeaps! GpU3NIECKON IJIeK-
TpoHuku (D) N. A. Yucroenosa

[Ipodeccop kadeapsr huznueckon
anekTpoHuku (D) T. . lanununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE 3HAHWM, MO3BOJISIONINX OPUEHTHUPOBATHCS B COBPEMEHHOM IMPOU3BOJCTBE TOMY-
MIPOBOIHUKOBBIX U MUKPOIJIEKTPOHHBIX MPHUOOPOB MPHU BEIOOPE COONBETCTBYIOIIUX MaTEPUANIOB, aHAH3E
HUX CBOMCTB.

1.2. 3agaum qMCHUNINHBI
—  pa3BUTHE YMEHUS aHAJM3MPOBATh U CHCTEMATH3UPOBATh HAYYHO-TEXHUICCKYIO HH(POPMAILIHIO,
BBEIOMpATh MaTepUaIbl JJIs QJIEKTPOHHBIX KOMIIOHEHTOB TIPH UCTIONL30BAaHUH UX B DJICKTPOHHOM armapary-
pe.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctunnuna «Martepuansl snekrpoHHoit TexHuku» (b1.B.OJ1.15) otHocutcs k Onoky 1 (Bapua-
THBHAS YacTh).

[IpenmecTBYIOMMMH AUCHUILTHMHAMHA, (OPMUPYIOIMIMMU Ha4yajdbHbIE 3HaHWA, sBisorcs: OOpa-
00TKa pe3ylbTaToB dKcIepuMeHTa, Ou3nKa.

[TocnenyromumMu TUCHUIUIMHAMU SBJSIFOTCS: OCHOBBI TEXHOJIOTMH 3JIEKTPOHHON KOMIIOHEHTHOMH
6a3sl, [Ipenaumnomuas npakTuka, TeXHONIOTHS MaTepUaIoB MUKPO- U HAHOAJIEKTPOHUKH, Y YyeOHO-HCCTe-
JoBarenbckas pabora B cemecTpe-1, @u3nka KOHIEHCUPOBAHHOTO COCTOSHUSI.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

—  OIIK-5 crnocoGHOCTBIO UCTOJIB30BaTh OCHOBHBIE MPUEMBI OOPaOOTKH M MPEJICTABICHUS JKC-
NIEPUMEHTAJIbHBIX IaHHBIX;

— IIK-8 cnocoOHOCThIO BBINOJIHATH PAaOOTHI MO TEXHOJOTMYECKOM IMOJIrOTOBKE MPOU3BOJCTBA
MaTepUaJIOB U U3AEIUN 3JIEKTPOHHOU TEXHUKH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh OCHOBHBIC KJIACChl MAaTEpUAJIOB AJICKTPOHHON TEXHHUKH, (pU3HUECKUE SBICHUSA U IPO-
LIECCHI, MPOTEKAIOIINE B HUX; OCHOBHBIE NIEKTPUUECKUE, MATHUTHBIE U MEXaHUUECKHE CBONWCTBA MaTepH -
aJI0B; Ha3HAYeHUE, KOHCTPYKTUBHBIE OCOOEHHOCTH U TEXHOJIOTHIO IIPOU3BOJACTBA MACCUBHBIX 3JIEMEHTOB
AJIEKTPOHHOMN TEXHUKHU.

— yMmeThb paboTaTh ¢ MHGOPMAIIMOHHO-CIIPABOYHBIMU M MOMCKOBBIMH CHCTEMaMH JUIs MOMCKa
UH(POPMaLH 110 MaTepuajIaM JIeKTPOHHONW TEXHUKU U UX CBOWCTBAM, aHAIM3UPOBATh U CUCTEMATHU3UPO-
BaThb HAayYHO-TEXHUYECKYI0 MH(OpMaIMIO; pellaTh HECTaHJIApTHbIE 3a/laud MO MOMCKY M NMPUMEHEHHIO
MaTepuasoB JJIsl HIEMEHTOB U YCTPOUCTB JIEKTPOHHON TEXHUKHU, B TOM YHCIIE B KOJUIEKTHBE; 00ECTIeyr -
BaTh TEXHOJIOTHYECKYIO W KOHCTPYKTHUBHYIO PEAIN3AIUI0 MaTepUajIOB U 3JIEMEHTOB JIEKTPOHHON TEXHU-
KU B IpUOOpPax U yCTPOHCTBAX IEKTPOHUKN M HAHOIJIEKTPOHHUKHU.

— BJIaJleThb HABBIKAMU MPOBEJCHUS SKCIIEPUMEHTOB 0 HCTBITAHUSAM MaTepHalioB U U3YUEHUIO
MX CBOMCTB; HaBBIKAMH M3MEPEHUS U KOHTPOJIA IapaMeTPOB MaTepUAIOB U TEXHOJIOTMYECKUX IIPOLECCOB;
OCHOBHBIMH NPUEMaMHU 00paOOTKH U MPEACTABICHUS YKCIIEPUMEHTABHBIX TaHHBIX.

4. O0beM IMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTABIIACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Ta6muia 4.1 — TpyioeMKOCTh TUCIUILITMHBI

Bunbl yueOHOM 1esITeIBHOCTH Bcero uacos CemecTpsl

3 cemecTp 4 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 82 64 18
Jlexknuu 32 32
[IpakTuyeckue 3aHATUS 16 16
JlaboparopHbie pabOTHI 16 16
Kypcogas pabota (mpoekr) 18 18
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W3 HUX B HHTEpaKTHBHOU (opMme 22 22
CamocTosiTenbHas paboTa (Bcero) 98 44 54
Brinonnenune pacyeTHbIX paboT 10 10
[TonroroBka Kk KOHTPOJILHBIM paboTam 3 3

BrimonHaeHne KypcoBoro npoekra (paboTsr) 24 24
OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 10 10

pabotam

IIpopaboTKa JEeKIMOHHOTO MaTepuaa 15 15
CamocTosTenbHOe H3ydyeHne TeM (BOIpOoCoB) 20 20
TEOPETHUUYECKON YacTH Kypca

[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 16 16

ceMHuHapaMm

Bcero (0e3 ax3amena) 180 108 72
ITonroroBka m crrada sK3amMeHa 36 36

OO01mas Tpy1I0eMKOCTb, 4 216 144 72
3auetHble EauHub! 6.0 4.0 2.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3znesnl JUCHUIUIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

) = = = 2 /‘é\ E =
3 z g g S | g3 £
: s S s S FoS 2 O
Ha3Banus pa3nenoB IUCHUIIMHbI < ) o, o, . o O & &
= g S s 2 5 0 = E
= S < s O M ST
= = o & M8 S g
3 cemecTp
1 CtpoeHnue 1 CBOICTBA MAaTEpUAJIOB 4 0 1 0 5 [TK-8
2 IIpoBOJHMKOBBIE MaTepUaIbl 2 4 6 0 18 | OIIK-5, IIK-
8
3 CBepXMpOBOJIHHUKHU U KPUOTIPOBO/- 4 2 0 3 0 9 |OIIK-5, TIK-
HUKH 8
4 IndnexkTpuku 10 8 8 17 0 43 | OIIK-5, IIK-
8
5 MarauTHble MaTepuabl 6 4 4 10 0 24 | OIIK-5, TIK-
8
6 ITaccuBHBIE DIIEMEHTHI JIEKTPOHHOMN 2 0 0 7 0 9 |OIIK-5, TIK-
TEXHUKU 8
Hroro 3a cemectp 32 16 16 44 0 108
4 cemectp
7 Kypcosas pabota 0 0 0 54 18 54 | OIIK-5, IIK-
8
Hroro 3a cemectp 0 0 0 54 18 72
Hroro 32 16 16 98 18 180
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 Ctpoenue u cBoiicTBa
MaTepHraioB

OCHOBHBIE CBEJICHHS O MaTepHaiaxX JIEKTPOHHOU U
MHUKPO3JIEKTPOHHOU TEXHUKU. Poiib MaTepuaiios B
Pa3BUTHUU DJIEMEHTHON Oa3bl.

N

Hroro

IIK-8

2 [IpoBOAHUKOBBIE
MaTepHuabl

DJeKTpUYECKHUE CBOICTBA METAJIIOB U CILJIABOB.
OYHKIIUKA METAJIJIOB B DJIEKTPOTEXHHUKE, PATHOIIICK-
TPOHUKE U MUKPOIIECKTPOHUKE.

Knaccudukanus mnpoBoIHUKOBBIX MaTtepuanoB. CBoii-
CTBa, COCTaB, CTPOCHHE.

Htoro

OIIK-5,
K-8

3 CBEepXIpOBOIHUKU U
KPHOTIPOBOJHUKH

SBnenue ceepxnposoauMocTt. Kpurtnueckue napa-
MeTpbl. O030p CBEpXMPOBOJHUKOBBIX MaTEpHAIOB.
Ob6nactu npumenenus. KpuornpoBogHUKH.

Hroro

OIIK-5,
[IK-8

4 IndnexkTpuku

[Monspu3zarust AMAICKTPUKOB, MEXAHU3MBI TIOJISIPH3a-
uuu. [lapaMeTpbl AUAIEKTPUKOB C Pa3IMUYHBIMH MeXa-
HU3MaMu nosipu3arun. [Ipupoaa 35ekTpornpoBoaHO-
CTH TMAJIEKTPUKOB. TeMrieparypHasi 3aBUCUMOCTh
AIIEKTPOIPOBOHOCTH.

[Tpo6oit mudrnexTpuKoB. JuaneKTpudecKkue moTepH.
JlManeKkTpuyecKkre MoJIMMepHble MaTepuabl: 0COOEH-
HOCTH CTPOEHHUS U cBoicTBa. Heopranmueckue nu-
atexkTpuku. Knaccugukanus, cocras, cTpoeHue,
CBOMCTBA U IPUMECHECHHUE.

AxTHuBHBIE TudNeKTpuku. Kinaccudukanus, cBoicTBa,
MIPUMEHEHUE.

Hroro

10

OIIK-5,
ITK-8

5 MarnuTHble MaTepuasbl

Kinaccudukanus BemecTB Mo MarHUTHBIM CBOMCTBaM.
MarHuTHbI€, 1EKTPUUYECKUE U MEXAaHUUECKHE CBOM-
ctBa (eppo- u peppuMarHeTukoB. MarHuTHbIE MTOTE-

pu.

MarauTHble MaTeprabl CIEHUAIBHOTO Ha3HAYCHHUS.
O0630p MarHUTOMSTKHX ¥ MAarHUTOTBEPABIX MaTepua-
JIOB, MX CBOMCTB M 00J1aCTH MPUMEHEHMS.

Hroro

OIIK-5,
I1K-8

6 IlaccuBHBIE 3JIEMEHTHI
3JEKTPOHHON TEXHUKHU

ITaccuBHBIE 37I€MEHTHI 3IEKTPOHHON TEXHUKH. Tpedo-
BaHUs K MaTepuanam. Kinaccudukanus 3JeMeHTOB,
OCHOBHBIE TTapaMeTPbl, MAPKUPOBKA.

OIIK-5,
K-8
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Htoro 2

Uroro 3a cemectp 32
Hroro 32

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB naHHON TUCHUIIIMHBI, A1 KOTOPBIX HEOOXOIUMO
HayMeHOBaHME TUCLUTLIHH U3y4yeHue 00eCIeunBaOIINX U 00ECIICUNBAEMbBIX AUCIUILINH

1 2 3 4 5 6 7

[IpenmecTByronme qUCUUILIMHBI

1 O6paboTKa pe3yabTaToOB IKCIIEPH-
MEHTa

+ + +

2 ®usnka + + + + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 OCHOBBI TEXHOJIOTHH IEKTPOH-

. . - + -
HOI KOMIIOHEHTHOMH 0a3bl
2 IlpepauruioMHas mpakTHKa + + + + + + +
3 TexHosorusi MaTepuaioB MUKPO- N n n n
1 HAaHOBJIEKTPOHUKH
4 YyeOHO-uccneaoBaTeabckas padbo-
a1 p + + + + +

Ta B cemecTpe-1
5 ®dus3nka KOHASHCUPOBAHHOTO CO-

JICHCHD + + +

CTOSAHUA

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU W3YYEHUH IWUCIUIUIMHBI, W BHUIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THU
Bunnl 3angtuit
: ~~
: :
5 = el = =l
5 i g S, Lg S, DOopMbI KOHTPOJIS
= = : g i 2
§ = = é’: @]
<
OIIK-5 + + + + + KontponwHas pabora,

Ox3ameH, Komnoksuym,
Ortyer no nabopatopHOii
pabore, 3amuTa Kypco-
BBIX MTPOEKTOB (pador),
OT4eT 1Mo KypcoBou pa-
oote, Tect
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ITK-8 + + + + + KonTponpHas padora,
Ox3ameH, Komnoksuym,
OTtyeT o nabopaTopHOU
pabote, 3amuTa Kypco-
BBIX MIPOEKTOB (paboT),
OTtyeT 1o KypcoBou pa-
oote, Tect

6. UnTepakTUBHBbIE METO/ABLI U (POPMBI OPraHU3AIUH 00yYeHU S
TexHOIOTMM HHTEPAKTUBHOTO OOYUEHHS IPU pa3HbIX pOpMax 3aHATHIl MpUBeIeHBI B Tabmuie 6.1.
Tabmura 6.1 — TexHOIOTHHM HHTEPAKTUBHOTO 00YUYEHHUS IPU Pa3HbIX HOpMax 3aHITUI

WNHTepakTuBHBIE HNutepakt
HNHrepakTuBHBIC
Meronbt nabopaTtopHbIC 3aHATUSA, | HBHBIC Bcero, u
NPAaKTUYECKHUE 3aHATHUSA, U
q JIEKIUH, 9
3 cemecTp
Pemienune cutyarmoHHbIX 2 2 4 8
3aja4
Hccnenosarenbckuii 2 2
METOJI
Pabora B xomaHze 4 2 6
IIpe3enrarmuu ¢ 6 6
HCITOJIb30BaHUEM
CIIaliI0B ¢ 00CYKIEHUEM
Hroro 3a cemectp: 6 6 10 22
4 cemectp
Hroro 3a cemecTp: 0 0 0 0
Hroro 6 6 10 22

7. JIabopaTopHbie padoThI
HanmenoBanue naboparopHbIx padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00OpaTOPHBIX padoT

3 =
2 =
Z = 5
HasBanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padoT - &5
: X
> o =
a e g
= o
3 cemecTp
2 TIpoBOJHHUKOBBIE DJeKTpUYECKHUE CBOMCTBA METAJNIOB U CIJIABOB 4 OIIK-5,
MaTtepuasbl Hroro 4 ITK-8
4 JIndneKTpuKH DnexTpuyecKuil MpoOOoH TOHKOMIEHOYHBIX KOHAEHCA- 4 OIIK-5,
TOPOB I1K-8
TemneparypHasi 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH 4
TUBIIEKTPUKOB
Hroro
5 MaruutHbie Matepuaisl | CBoicTBa heppo U heppuMarHUTHBIX MaTepUaIOB 4 OIIK-5,
Hroro TIK-8
Hroro 3a cemectp 16
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Hroro 16
8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUH (CEMHUHAPOB)
o ]
2 Z E
3 =
: X
Haspanus paznenon HaumeHoBaHne IPaKTUYECKHUX 3aHATHI (CEMUHApOB) | 2 & &5
° X
= =
e e 2
= o
3 cemecTtp
2 ITpOoBOJIHUKOBBIE DJIEKTPONPOBOJIHOCTh METAJIJIOB U CIIJIAaBOB 2 OIIK-5,
Marepuabl [IK-
atepual Hroro 2 8
3 CBEpXIpOBOIHUKU U CBepXNpOBOJHUKN ¥ KPUOIIPOBOIHUKH 2 OIIK-5,
KPUOMPOBOTHUKHU [1K-
PHOTIPOBOA Hroro 2 8
4 IndnexkTpuku [Tonstpusanus 1 AIEKTPOIPOBOJHOCTD AUIIEKTPUKOB 2 OIIK-5,
[Tpo6oii TUAIEKTPUKOB U MOTEPH B JUIIEKTPHKAX 2 TIK-8
Kontposnphas padora 1 2
Komnoxksuym 2
Uroro 8
5 MaruautHble MaTepuaisl | CBOMCTBAa MAarHUTHBIX MaTepUaJIOB 2 OIIK-5,
KonTponbHas pabota 2 2 TIK-8
Hroro 4
Hroro 3a cemectp 16
Hroro 16

9. CamocrosiTesibHasi padoTa
Bunasl camoctosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busisl caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIICTCHIIUU
3 @]
2 Z =
S i
Bunbl camocTrositenbHON & > O
HazBanus pa3nenos zF =5 ®opMBI KOHTPOJIS
padoThI B s 2
S g =
a e g
= S}
3 cemectp
1 Ctpoenue u cBoiictBa  |IIpopaboTka JTEKIIMOHHOTO 1 I1K-8 3ammTa KypCcoBBbIX MPOEK-
MaTepuajioB Marepuaia ToB (pabot), Komnoksuym,
Vroro 1 KontponsHas pabdora,
Tect
2 IIpoBOAHUKOBBIE [ToaroroBka k mpakrTuue- 2 OIIK-5, 3ammra KypCcoBbIX MPOEK-
MaTepuabl CKHM 3aHATHSAM, CEMHUHA- [IK-8 TOB (pabot), Komioksuywm,

pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

KonTposnbhas pabota, OT-
YeT [0 KypcoBoO# pabore,
Otuet o nabopaTopHoOH
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OdopmiteHre 0TIETOB TIO 2 pabore, Tect, Dk3ameH
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro
3 CBepXIpoOBOHUKU U [ToaroroBka K npaxkTu4e- OIIK-5, |KomnokBuym, Tect, Ok3a-
KPUOIIPOBOJHUKHU CKHM 3aHATHUSIM, CEMUHA- IIK-8 MEH
pam
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
UTtoro 3
4 IndnekTpuku IToaroroBka K mpaxkTuye- 8 |OIIK-5, |3ammra KypcOBBIX IPOEK-
CKHM 3aHATHSAM, CEMHMHA- [IK-8 ToB (pabot), Komtoksuywm,
pam KonTposnbhas pabota, OT-
YeT 1 TOPHOM pa-
[TpopaboTka JIEKIMOHHOTO 3 6e (zrﬂa6oga OpHOHU pa
Marepuaa ore, Tect, Dx3ameH
OdopmiteHre 0TIETOB 1O 4
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 17
5 MarnutHbie Marepuansl |Iloaroroska k mpakrtuye- OIIK-5, |3ammra KypcOBbIX IPOEK-
CKHUM 3aHSATHSM, CEMHUHA- IIK-8 ToB (pabot), KomnokBuywm,
pam Kontponrhnas pabora, Ot-
YeT 110 JIabOpaTOpHOU pa-
[TpopaboTka JIEKIIMOHHOTO 2 6e OT 60§ OpHOU P
T T, DK3aMeH
Mmarepuaina ote, 1eCT, JK3aMe
OdopmiieHre 0TYETOB 110 4
nabopaTtopHbeIM paboTam
Hroro 10
6 ITaccuBubie anemenTsl | [IpopabGoTka JIEKIMOHHOTO 7 |OIIK-5, |3ammura KypCOBBIX IPOEK-
JIEKTPOHHON TEXHUKHU Marepuaia [IK-8 ToB (pabdot), KontponabHas
Hroro 7 paborta, Tect, Dx3ameH
Hroro 3a cemectp 44
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa
4 cemectp
7 Kypcoast pabota CamocTosTenbHOE U3yye- 20 |OIIK-5, |3ammTa KypCcOBBIX ITPOEK-
HHE TeM (BOIIPOCOB) TEOpe- ITK-8 TOB (paboT), OTYeT Mo
TUYECKOM 4acTH Kypca KypcoBoii pabore, Tect
Brinosnnenune kypcoBoro 24
npoekTa (padoThr)
Brinonuenue pacyeTHbIX 10
pabort
Hroro 54
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Hroro 3a cemectp 54

Hroro 134

10. KypcoBasi padota (mpoekr)
TpynoeMKoCTh ayIMTOPHBIX 3aHITUH U POPMUPYEMbIC KOMIICTCHIIUM B paMKaX BBITIOJHEHUS Kyp-
COBOI1 paboTHI (IpoekTa) npeacTanieHs! Tadmuie 10.1.
Ta6mura 10.1 — TpymoeMKoCTh ayIUTOPHBIX 3aHATUN U (OPMUPYEMBIC KOMIIETCHIIMY B PAMKaX BBIITOJHE -
HUSI KypcoBOW paOoThI (IPOEKTa)

8 Y
= 2 E
3 = =
0
o = > O
HanmenoBanue ayMTOPHBIX 3aHIATHI E ;- S o
o E
= 2 s
a o 2
= o
4 cemectp
Bbiaua 3apanuii no kypcoBoii pabdore. TpeOoBaHUs K COAECPIKaHUIO 2 I1K-8, OIIK-5
1 0OPMIICHUIO KypCOBOI pabOTHI.
KoHcynbTanus no cofepxaHuto JIMTepaTypHOro 003opa.
OCHOBHBIE 3Tanbl HATMCAHUS pacyeTHOM YacTu. KoHCynbTanus mno
pac4eTHOU YacTH.
KoHncynpranms no pacueTHON 4acTH.
CopneprxkaHue npe3eHTally U NOAr0TOBKa JOKJIaAa.
3amura KypcoBOi pabOTHI.
Hroro 3a cemectp 18

10.1. TembI KypcoOBBIX padoT (IPOEKTOB)

[TpumepHas TemaTHKa KypCOBBIX paboT (ITPOEKTOB):

—  Pesucropsl nepeMeHHbIE U TIOCTOSIHHBIE, TPOBOJIOYHbIE U HETIPOBOJIOYHBIE. BbiOOp Marepua-
JIOB U KOHCTPYKIIMH, PacyeT pa3MepoB.

- KOHI[GHC&TOpBI C OpraHU4YC€CKUM M HCOPTAaHUYCCKUM IOUIJICKTPUKOM, OKCUJIHBIC U BAKYYYM-
HbIe. BEIOOp MaTepHanoB U KOHCTPYKIIMHU, pacueT pa3MepoB, CPABHEHHUE C aHAJIOTOM.

— IIpoBona, xkabemu, U30IATOPHI AJIst BO3AYIIHBIX JUHUM 31ekTponepeaad. Beibop marepuanoB u
KOHCTPYKILIMH IIPOBOIOB, Ka0eel, n30JATopoB. PacueT norepb Ha JIMHUYU B 3aBUCUMOCTU OT Marepuasia u
CEYEHHs MTPOBOJIOB U MEPEIaBAEMOT0 HAIPSHKEHUS.

11. PeiiTuHroBasi cucreMa JJisi OllEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. BaniabHbIe OLlEeHKH VIS 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI DJIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbII MakcumanbHbBIN
DneMeHTHl y4eOHOI 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeITENbHOCTH mexay 2KT u na ceMecTp
Hayana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
KomnokBuym 18 18
Kontponrsnas padorta 12 12 24
OtyeTt no nabopaTopHO 8 8 16
pabote
Tect 4 4 4 12
Wroro makcumym 3a nepu- 16 24 30 70
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on

DK3aMeH 30

Hapacraromum ntorom 16 40 70 100
4 cemectp

3amura KypcoBBIX MTPOCK- 10 30 40

TOB (pabor)

Ot4er mo KypcoBoit pa6o- 10 14 18 42

TE

Tect 6 6 6 18

Hroro makcumym 3a nepu- 16 30 54 100

on

Hapacraromum ntorom 16 46 100 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6aIOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

banbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpereraento)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. VYuebnoe mocobue «Marepuanbl 3JICKTPOHHOW TEXHHUKM»: [[Isl HampaBieHHS IMTOATOTOBKHU
210100.62 «DnexTpoHHKa U HAaHOAJIEKTPOoHHUKaY. [Ipodums: «IIpoMbIuieHHas 3aeKkTpoHnKay / Jlerocraes
H. C. - 2014. 239 c. [OnexrponHbIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/4291,
nata obopammenus: 21.05.2018.
2. JL.P.butHep. Marepuanbl U 3JI€MEHTHI 3JICKTPOHHOM TeXHHKH. YueOHoe mocobue. - Tomck:
TYCYP. 2007 - 212 c. (Hanuuue B 6ubmuoreke TYCVYP - 47 3k3.)
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12.2. lonotHUTEILHAS JTATEPATYpPa
1. DnexrtporexHWYecKHe marepuanbl u u3genus: cupaBounuk / M.M.Amues, C.I'Kanranosa. -
M.: PagroCodr, 2005. - 350. (Hanmuuue B 6ubmmorexke TYCVYP - 51 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. JI.P.butHep. Marepuanbl ¥ 3JIEMEHTHI JICKTPOHHOW TEXHUKH. Y4YEOHO-METOIUYECKOE MOCO-
Oue 1o ayAUTOPHBIM U IPAKTUUECKUM 3aHITUIM U CAMOCTOSTENBbHOM padorte. - Tomck: M3narenscto TV -
CVYP. 2007. - 47 c. (Hasmmuue B 6udmoteke TYCVYP - 50 2k3.)

2. JL.Pbutaep, PM.Kanunesuu. Matepuasibl U 3J€MEHTHI JIEKTPOHHOM TeXHUKU. Meronuye-
CKHe yKazaHus K jaboparopabiM padoram. - Tomck: TYCVYP. 2006. - 47 c¢. (Hasmmuue B 6nbamoreke TY -
CVYP -41 5k3.)

3. PM.Kanunesuu, JI.P.butnep. Konmencaropsl u pesucropbl. MeTtomudeckoe mocoOue s
camocTosTeNIbHOM paboThL. - Tomck: TYCVYP. 2005. - 51 c. (Hanuune B 6ubmrorexke TYCVYP - 46 3k3.)

4. JL.P.butnep, PM.Kamunesnu. MaTtepuaibl ¥ 3JIEMEHTHI 3JIEKTPOHHOM TEXHUKH. Y 4eOHO-METO-
JMYECKoe TocoOue 1Mo BBIMOIHEHUIO KypcoBoro mpoekTa. - Tomck: TYCVYP. 2006. - 31 c. (Hanuuue B 6u6-
muoteke TYCVYP - 71 2k3.)

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 1M1 ¢ HApYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. baza mannpix IRIC (Information Resources of Inorganic Chemistry) mo cBoiicTBam Marepua-
JIOB AIIEKTPOHHOM TexHuKH — http:// iric.imet-db.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MecT He MeHee 22-24, 006opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1Jisi NPAKTHYECKUX 3aHA T
YueOHas aymuTopus
yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BEJICHHS 3aHITHIA TaO0OPaTOPHOTO THUIA
634034, Tomckas obnacts, . Tomck, Bepmnuna ynuna, n. 74, 222 ay.
Ornucanmne UMEIIErocs 000PYIOBAHNUS
- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;
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- PaGouee mecto mpenogaBarens.
[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne JJIs J1adopaTopHbIX padoT
JlaGoparopusi GpU3MKKU KOHIEHCUPOBAHHOTO COCTOSIHUS M MATEPUAJIOB 3JIEKTPOHHOU TEXHUKH
yueOHasi ayIUTOpus AJIsl IPOBEICHHsS 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-

BEJCHUSI 3aHATUHN J1a0OpaTOpPHOro TUMa, ydeOHas ayauTOpus Ui MPOBEACHUS 3aHATHUH CEMHHAPCKOrO
TUIIA, TOMEIIEHUE JJIsI KypCOBOTO HMPOEKTHPOBAHUS (BBIIOJIHEHUS KYPCOBBIX Pa0OT), MOMEIIEHUE JUIs
IIPOBEJCHUS IPYNIOBBIX M MHIUMBUIYaJIbHBIX KOHCYJIbTAllMi, MOMEIICHUE IJIi HPOBEACHUS TEKYIIEro
KOHTPOJIS M IPOMEKYTOUHOM aTTeCTalU

634034, Tomckast obmactb, . Tomck, Bepmmauna ynuna, a. 74, 119 aya.

Onucanue uMerouierocs 000pya0BaHuUs:

- Jlaboparopubie makeThl: « TemnepaTypHble cCBOWCTBa (heppoOMarHuTHBIX MarepuayioBy, «Temrie-
paTypHble CBOICTBA MPOBOIAIIUX MaTepuaioBy», «O0bEeMHOE U TOBEPXHOCTHOE CONPOTHBIICHUE U30JISAIH -
OHHBIX MaTepuanoBy, «IIpoboit Tonkormienounsx kKoHaeHcaTopoB (TIIK)», «TemmeparypHasi 3aBUCH-
MOCTb ITPOBOAMMOCTH JUAJIEKTPUKOBY», «DOTOAIEKTpUUECKUE CBOMCTBA IMOJYIPOBOJHUKOBBIX MaTepHa-
70B», «OnpeneneHue MUPUHBI 3aMPEICHHON 30HbI MOIYITPOBOTHUKOBY, «Onpenenenue tepmo-3/C no-
JTYIPOBOJHUKOBY, «ddext Xomiay, «Ipdext [lenbtoer.

- JlaBoparopHnoe obGopymoBanue u npuOopsl: usmepurens E7-8 (2 mrT.), Bomet™MeTp B7-22A (5
mt.), amnepmerp @-195, M-253 (2 mt.), ICTOYHUK MOCTOSHHOTO Toka b5-47, snekrpomerp B73-42,
myabTuMeTp B7-22A (2 wrt.), uamepurens ummutanca E7-20, repaommetp E6-13, neus nabopatopnast (2
mt.), npudop amst uccnenoanus npodos TIIK, naGoparopusiit crenn CPII-5 (2 wt.), BonsT™MeTp B7-26,
BoJIbTMETp 1 poBoit ®4214, BonsTmeTp D238,

MCTOYHUK MOCTOSTHHOTO TOKa b5-47, uamepurens ummuranca E7-20;

- Komnstotepnsie 1aboparopubie paboThl (4 mT.);

- [IK (4 wT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHOe obecrieueHue:

— LibreOffice
Microsoft Visual Studio 2010
PTC Mathcadl3, 14
Windows XP

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecredeHue 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacCIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T . - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManoOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
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- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U HHBAJIHMJIAMU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXCs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MpU MOMOIIY BUACOYyBETUUUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  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 MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBbIE 3a7aHUA
1. AHM30TpOTIHST CBOMCTB HAOIIOIAETCSI B MaTepHaliax
| MONMUKPUCTAIITUIECKUX
2 aMOp@HBIX
3 MOHOKPHUCTAJUIMUECKUX
4 BO BCEX MEPEUUCIEHHBIX

2. Ilpn yBenn4eHnH Macchl KpUCTauia B 2 pa3a KOJIMYECTBO YIHEPreTUYECKUX YPOBHEN B 30HE
1 yBennuuBaercs B 2 pasza

2 yMeHbIIaeTcd B 2 pasza

3 OT Macchl HE 3aBUCUT

3. Ilpu yBennueHUM TeMIiepaTrypbl KOHIIEHTPALUS 3JIEKTPOHOB B UACTBIX METAJIIaX
| yBennuuBaercs

2 yMeHbILIAeTCs

3 HE 3aBUCHUT OT TEMIIEPATYypPHI

4. Ilpu MOBBITIICHUH TEMIIEPATYPHI YACIbHOE COMPOTUBICHUE YHCTHIX METAIIIOB
1 He U3MeHsIETCS

2 yMeHbIIaeTcs

3 yBeIU4MBaETCS

5. I3 yncroro merasna U3roToBjIeHbl OJUHAKOBBIE IO PA3MEPY CIUTKU C PAa3IUYHON CTPYKTYPOI:
aMop(HOM, MOHOKPHCTALTAYECKON 1 MOTUKpUCTaUTHIecKod. CONMPOTUBICHUE KAKOTO CIIUTKA Oy/leT MH-
HUMAaJIbHBIM?

1 amop¢uoro

2 MOHOKPHUCTaJUTUYECKOTO

3 NOJTUKPUCTATUTMYECKOTO
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6. ConpoTUBIICHHE MEIHOTO MPOBOJIA MPHU YBEIIMUEHUU YACTOThI IPHIIOKEHHOTO HarpsikeHus ¢ 50
I'm o 10 MI'ng

1 He u3mMeHuTcs

2 YBEIUYUTCA

3 yMEHBIIUTCS

7. YnenbHOE MOBEPXHOCTHOE CONPOTUBIICHUE METATMYECKON TUIeHKH paBHO 6 Om Kakum Oyner
MOJTHOE COMPOTUBJICHUE TJIEHKH JJIMHOW 6 MM M IIUPUHOUN 2 MM?

12 Om

26 Om

3 18 Om

43 Om

8. BeiOepurte MaTepualt Jisi H3rOTOBJICHHSI HATPEBATEIIHLHOTO AJIEMEHTA JIJIsi 000TpeBa MOMEIIEHUS
1 MaHraHuH

2 Bonb(pam

3 HUXpom

4 taHTan

9. BennurHa yAeabHOTO COMPOTUBIICHUS B CBEPXIPOBOJHUKOBBIX MaTepuaiax UMeeT MOpsI0K
1 1025 Om*Mm

2 10"-25 Om*m

3 10"-8 Om*m

4 10”8 Om*m

10. BeicokoTeMnepaTypHbIMU CBEPXIIPOBOAHUKAMH HA3BIBAIOTCSI MaTEPHUAJIBI,
1 kpuTHYeCKas TeMIieparypa KOTOPBIX Oojiee TeMIEepaTyphl KHUIKOTO a30Ta

2 KpUTHYECKas TeMIIepaTypa KOTOPhIX MEHEe TeMIIepaTyphl KUIKOTO TeHsl

3 nmosyyaeMmble CIIEKAHUEM IPU BBICOKHMX TEMIIEpaTypax

11. MarauTHast IpOHULIAEMOCTh (peppOMarHeTUKa Mpy YBEIUYCHUH HANPSHYKEHHOCTH MarHUTHOTO
HOJIS

1 Bo3pacTaet

2 BO3pACTaeT, 3aTEM YMEHBIIIAeTCs

3 yMmeHbIIaeTCs

4 yMmeHbIIaeTCs, 3aTEM BO3pacTaeT

12. Touxoii Kropu Ha3zpIBaeTCsl TeMnepaTrypa, mpu KOTOpoit

1 heppoMarHeTHK MepexoauT B aHTU(PEPPOMArH. COCTOSIHUE
2 (eppoOMarHeTHK MePexoaAnT B AUAMArHUTHOE COCTOSIHUE

3 ¢eppoMarHeTHK MEepexXonuT B apaMarHUTHOE COCTOSHHUE

13. IIpu yBenMyeHUU 4acTOThI IEpeMarHHYMBaHUS
1 GpicTpee BO3pacTaroOT MOTEPU Ha TUCTEPE3HC
2 OpICTpee BO3PACTAIOT MOTEPU HA BUXPEBBIC TOKU
3 006a Bua MOTEPh OJJUHAKOBO OBICTPO PACTYT

14. [llupuHa neTau rucTepe3rca onpeaesieTcs
1 KOPPUUTUBHON CHIION

2 MHIYKIHMEN HACBIIEHUS

3 ocTaToyHON MHAYKIHEH

15. IloTepu Ha TucTepe3uc
| B MarHUTOMSITKUX MaTepHuagax OoJblIe, Y4eM B MarHUTOTBEPBIX
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2 B MarHUTOTBEP/IBIX OOJIBIIE, YEM B MATHUTOMSTKUX
3 3aBUCAT OT YaCTOTHl HAMAarHMYMBAHUS, @ HE OT KJlacca MaTepuasa
4 0IUHAKOBBI

16. IloTepu Ha BUXpPEBBIE TOKU

1 B cTanbHOM cepieUHUKE OOJIbILE, UEM B JKEIIE3HOM

2 B ’KeJIe3HOM CepACYHUKE OOJIBIIIE, YeM B CTAIHLHOM

3 3aBUCAT OT YacTOThl HAMArHUYMBAHMS, a HE OT KJlacca MaTepuala

17. Beibepute MUAICKTPUK, AUDIEKTPUICCKAs MTPOHUIIAEMOCTh KOTOPOTO HE MEHSETCS MPHU POCTE
TEMIIEPaTypPhI

1 nonHsI

2 HENoJIAPHBIN

3 MOSAPHBIN

18. IMonsipuzanueit TUAIEKTPUKA Ha3bIBACTCS

1 cMereHre CBOOOIHBIX 3apsKEHHBIX YaCTHII
2 cMeNICHHE CBSI3aHHBIX 3aPsHKCHHBIX YACTHI]
3 cMerIeHne JTF00bIX 3apsHKEHHBIX YaCTHI]

19. [ToBepXHOCTHBIH TOK B JUIJIEKTPUKE 00YCIOBICH

| MOBBINIEHHON KOHIEHTPALIMEHN 3apSXKEHHBIX YACTHI] B TPUITOBEPXHOCTHOM CIIO€
2 3arpsi3HEHUEM IIOBEPXHOCTHU

3 CHM)KEHHEM HaNpsHKEHHOCTHU AJIEKTPUYECKOTo MOJISl BHYTPU JTUAJIEKTPHKA

20. IIpoBOAUMOCTH AMAJICKTPUKA MPHU MOBBIIICHUU TEMIIEPATYPHI
1 Bo3pacTaer 1o JIMHEHHOMY 3aKOHY

2 majaeT mo JMHEHHOMY 3aKOHY

3 BO3pACTAET MO HKCIOHEHIIUATBLHOMY 3aKOHY

4 majaeT 1no HKCIOHEHIIUAIBHOMY 3aKOHY

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. Kpucrannuueckue u amop¢Hbie Matepuainsl. JleGeKTbl KpUCTAIIITMYECKON PeIIeTKH.

2. [Ipupona >eKTpONpPOBOJHOCTH METAIIOB. TemiiepaTypHas 3aBUCUMOCTb YACJIBHOTO CONTPOTHUB-
JIEHWSI METAJUIOB.

3. BousiHue npumeceit Ha yziesIibHOE CONPOTUBIIEHHE MeTal1oB. CONPOTUBIICHHUE CILIABOB.

4. ConpoTuBiI€HNE TPOBOJAHNUKOB HA BHICOKUX 4acTOTAX.

5. ConpoTHBIiieHUE TOHKUX IJIEHOK. [IoBEpXHOCTHOE CONPOTUBIICHHE.

6. Marepuaiibl BBICOKOM IPOBOJUMOCTH U BBICOKOI'O CONIPOTUBIICHMUS.

7. Ilpunon. Marepuainsl [uist TepMonap.

8. Hemeramnnueckue NpoBOASAILIME MaTepHaIbl.

9. CeepxnpoBoauMocTb. CBONCTBA CBEPXIPOBOJHUKOB.

10. BricokoremneparypHasi CBEpXIpOBOIUMOCTb. [[prMeHEeHnEe CBEPXIIPOBOIHUKOB.

11. Knaccudukaius MmareprajioB 10 MArHUTHBIM CBOHWCTBaM.

12. KpuBast HamaranuuBanus. ['ucrepesuc. TemneparypHas 3aBUCUMOCTb HAMAarHU4MBa-HUsl.

13. Buabl MarHuTHBIX oTepb. CriocoObl yMEHBIIEHUSI MArHUTHBIX MTOTEPb.

14. ®eppo u peppumarnetuxu. CpaBHUTENIbHAS XapaKTEPUCTHKA.

15. MarauTomMsarkue HU3KO4acTOTHbIE U MAarHUTOMSITKHE BHICOKOUYACTOTHBIE MaTEpHAIIbI.

16. MarnutoTrBepaple MaTepuansl. Marautoctpukuus. Ilpumenenue.

17. Knaccuduxanus MEXaHU3MOB MOJISPU3ALIH.

18. IlonsipHbIE, HENOJSAPHBIE, HOHHBIE AUDIEKTPUKH.

19. DnexTponpoBOAHOCTH TUAIIEKTPUKOB. CKBO3HON W aOCOPOIIMOHHBIN TOK, TOK YTE€UKH.

20. DIEeKTPOOUHCTKA U CTapEHHUE AUAIEKTPUKOB. OObEMHBIN U MOBEPXHOCTHBIH TOK.

21. TemneparypHas 3aBUCUMOCTb MPOBOIAMMOCTHU. OmpeiesieHne YHEPTUN AKTHBAITUH.

22. Ilorepu B quanekTpukax. TaHreHe yria AUAIEKTPUYECKUX TOTEPD.
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23. Buapl AMAIEKTPUYECKUX MOTEPh. 3aBUCUMOCTh IIOTEPH OT YACTOThI U TEMIIEPATYPHI.

24. IIpoGoit audnekTpukoB. OcoOEHHOCTH TPOOOST TOHKOTUICHOYHBIX KOHJIEHCATOPOB.

25. llonmumepsl. Kinaccudukanus, cBOHCTBa, IPUMEHEHHUE.

26. CtekJia, CUTAJUIbI, KEpAMHUKA.

27. Cerneroanektpuku. CBoiCTBa, IPUMEHEHUE.

28. IIbe30anekTpuku. [TuposnekTpuku. DIEKTPETHI.

29. [TapameTpsl pe3UCTOPOB: HOMUHAJIBHOE COMPOTUBJIEHUE, TOMYCK, MOIIHOCTh, TKC, 11ymsi.
30. [IpoBONOYHBIE U HEMPOBOJIOYHBIE PE3UCTOPBI. KOHCTPYKIIUS, TOCTOMHCTBA, HEJOCTATKH.

31. KonzneHcaTopsl ¢ HEOPraHUYECKUM AUDIEKTPUKOM: KOHCTPYKIHS, TOCTOUHCTBA, HEJJOCTATKH.
32. KonaeHcaTopsl ¢ OpraHUYeCKUM JUAJIEKTPUKOM: KOHCTPYKIHUS, TOCTOUHCTBA, HEJOCTATKH

14.1.3. TeMmbl KOHTPOJILHBIX padoT

Tema: CtpoeHue u cBoiicTBa MaTepuasioB. I [poBoTHUKOBBIE MaTEpHAIIBI

KontponpHas pabora 1

1. OnuH cnait Tepmonaps! nomeliteH B 00bekT ¢ T= 100 oC, apyroit nHaxomurces npu T= 25 oC,

tepmoI/IC =1,6 mB. Uemy OyneT paBHa Temmneparypa oobekTa, eciim Tepmo/IC paBHa Munyc 1
MB ?

2. BoruucnuTh CONPOTUBIIEHNE MEIHOTO MPOBOJA P MOCTOSIHHOM HaIlpsDKEHUHU U Ha yactoTe 140

MI'u. lnuna nposona 500 M, miomans ceueHus 4 Mm2.

3. KoHueHTpauus cBOOOAHBIX AIEKTPOHOB B MeTaiuie paBHa 5 *10722 cm-3. [Ipu temmneparype 23

oC ero ynenbHoe conpotusieHue paBHo 0,05 MmxOm*m. Onpeanenure apei(oByr0 CKOPOCTh HJIEK -
TPOHOB

IpU HANPSKEHHOCTH JIEKTpHUYEcKoro mnouis 2 B/m.

4. IIneHOYHBIN PE3UCTOP COCTOUT U3 ABYX MOCJIEI0OBATEIbHBIX YUaCTKOB, UMEIOLUX YJIEJIbHbIE 110~

BEpXHOCTHbIE conpoTuBiieHUs 4 OM u 15 Om. OnpenenuTs MOJHOE CONPOTUBICHUE PE3UCTOPA.
Pa3smepsl

IIEPBOI0O PE3UCTOPA: JUIMHA 5 MM, IIIMPUHA 2 MM, BTOPOTI'0: JUIMHA § MM, IIMPHUHA 2MM.

5. YnenwHOE CONPOTHRICHUE alFOMUHUSA, conepskamero 0,1% npumecu, paBao 0,028 MkOM* M.

Onpenenuts yaeiabHOE CONPOTUBIIEHUE, €CIIA COAECpPKAaHUE IPUMECH B AJIFOMUHUN YBEIUYUTH B 3
pasa.

Tema: JInanextpukyu. MarHUTHbIE MaT€pUAJIbL.

KonTposnpHnas pabota 2

1 JdusnexTpuueckuii oopasel uMeeT pa3Mephl: JiinHa 4 cM, mupuHa 2 cM, Bbicota 1 cM. Ha topribt

HAHECEHbl METAIIMYECKHUE NIEKTPOoAbl. ONpEenennuTb CONPOTUBICHUE AUIIEKTPUKA MEXKIY DJIEK-
TPOJaMH.

pv =10"10 Om*Mm, ps =10"11 Om .

2 3apsi Ha MIacCTUHAX KOHJEHCATOpa YMEHBIIWICS B YEThIpe pa3a 3a 2 yac. OnpenenuTs conpo-

TUBJICHUE JUAJIEKTPHUKA, €CIIM €MKOCTh KOHJeHcaTopa paBHa 150 MkD.

3 YUemy paBHa MOLIHOCTH MOTEPH B AUAIIEKTpUKE ITpU HanpspkeHuu 20 B m wacrore 1 kI, ecnmn

MOIIHOCTH noTepsh npu HanpspkeHuu 10 B u 3 x['u paBaa 150 mBt. Cuntats, uto norepu o0ycinoB-
JICHBI

TOJIBKO JIEKTPONPOBOJHOCTBIO.

4 Dnektpruyeckas IpoYHOCTh AudniekTpuka 5* 1077 B/m , = 4 . [1nomane 00kIag0K KOHACHCATOPA
2 cMm2, pabouee Hanpspkenue 400 B, koadduument 3anaca 7. OnpenenuTs TOMIUHY JUICKTPUKA.

5 Ha xonb1ieBoii cepieuHuk (BHemHUM quameTp 20 MM; BHyTpeHHU# 12 MM; BbIcOTa KobLa 4

MM) HamoTaHo 20 BUTKOB MeAHOTO TpoBoa. [Ipu Toke B ooOmMoTke 30 MA MarHUTHast MHAYKIUS B
cepreunuke paBHa 80 MTun. OnpenenuTs MarHuTHYIO IPOHUIIAEMOCTh CEpCUHHUKA.

14.1.4. Tembl KOJUIOKBHYMOB
Bomnpocsl k koiiokBuymy 1

Kpucrannuueckue u aMmop(Hbie MaTepHabl.

TemmieparypHasi 3aBUCUMOCTD YAEIbHOIO CONIPOTUBIIEHHSI METAJUIOB.
BnusiHue npumeceil Ha yzesibHOE CONPOTUBIIEHHE METAIIIOB.
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COHpOTI/IBJIeHI/IC MMPOBOJHUKOB HAa BBICOKUX YaCTOTaXxX.

ConpoTHBieHNE TOHKUX TUIEHOK. [I0OBEpXHOCTHOE COMPOTHUBIICHUE.

MaTepI/IaJIBI BBICOKOU IPOBOAUMOCTHU U BBICOKOT'O COIIPOTUBJICHHA.

Hemerannuueckue npoBoasine MaTepUabl.

CepxnpoBoauMocTb. CBOMCTBA CBEPXIPOBOJHUKOB. I [pMeHeHnEe CBEpXIIPOBOIHUKOB.
Knaccudukarys MaTepraioB 1o MarHUTHBIM CBOMCTBAM.

TeMHepaTypHa;I 3aBUCUMOCTh HAMAaroHu4inuBaHH .

Buael MaruuTHbIX oTeph. CriocoObl YMEHBIIEHUSI MATHUTHBIX TTOTEPb.

®eppo u dpeppumarneTukn. CpaBHUTEIbHAS XapaKTEPUCTHUKA.

MarauroMsarkue u MarHuTOTBEP/Ible MaTepUaJIbL.

Bomnpocsl K KOIIOKBUYMY 2

Knaccudukanus mexannzMoB nossipuzanuu. [lonsipHble, HemonspHble, HOHHBIE TUAIEKTPUKH.

ONEeKTPONPOBOJHOCTh TUAIEKTPUKOB. CKBO3HOM M aOCOPOLIMOHHBIN TOK, TOK YTEUKH.

DIEKTPOOUYUCTKA U CTapeHUE AMAICKTPUKOB. OOBEMHBIN M TTOBEPXHOCTHBIHN TOK.

TemneparypHas 3aBUCUMOCTb MPOBOAUMOCTHU. OripeieNieHne SHEPT UM aKTUBAIUH.

[Torepu B muanekTpukax. TaHTeHC yIiaa JUAJIEKTPUUECKUX OTEPb.

[Ipo6oit nurnexTpukoB. Oco6eHHOCTH MPOOOS TOHKOIUIEHOYHBIX KOHICHCATOPOB.

[Tormmepsl. Knaccudukanus, CBOCTBa, MPUMEHEHHE.

Crekia, cuTaluibl, KEpaMHUKa.

AKTUBHBIE JAMAICKTPUKH: CETHETOAIEKTPUKH, MbE30- U MUPOAIEKTPUKHU, AeKTpeThl. CBOICTBa,
MIpUMEHEHUE.

[TpoBosiouHBIE U HEMPOBOJIOYHBIE PE3UCTOPHI. KOHCTPYKIIUS, JOCTOMHCTBA, HETOCTATKH.

KonzeHcaTopsl ¢ HEOPraHU4eCKUM AUAIEKTPUKOM: KOHCTPYKIIMS, TOCTOMHCTBA, HEJOCTATKH.

KonneHcaTopbl ¢ OpraHu4ecKuM AUIIEKTPUKOM: KOHCTPYKIIHS, TOCTOMHCTBA, HEAOCTATKU

14.1.5. Tembl J1a0opaTOpHBIX padoT
DNEKTpUYECKHUE CBOMCTBA METAJJIOB U CIIJIaBOB
DNEeKTPUIECKHUI MPOOOH TOHKOIIJIEHOUYHBIX KOHACHCATOPOB
TemMmieparypHasi 3aBUCUMOCTbD 3JIEKTPOIIPOBOJIHOCTH TUIEKTPUKOB
CaoiicTBa peppo u pepprMarHUTHBIX MaTEpUAJIOB

14.1.6. Tembl KypcOBBIX IPOEKTOB (PadoT)

1. BbICOKOOMHBI IJIEHOYHBIN PE3UCTOP.
HcxonHbie naHHbIE:

* Conpotusnenue 400 MOmM.

* MomHocts paccestaust 0,25 BrT.

2. BBICOKOBOJIBTHBIH pe3ucTop.

HcxonHble 1aHHbIE:

* HomunansHnoe conpotusienue pesucropa 10 'Om.
* PaGouee nanpspkenue 20 kB

3. IIpoBOJIOYHBIHN TTIEPEMEHHBIN PE3UCTOP
NcxonHbie naHHbIE:

* HomuHaneHoe conpotusiienne pesucropa 20 Om.
* TKC < 0,001 K-1.

* MoiHocTh paccesHus S5 Br.

4. HenpoBOJIOYHBIN IEPEMEHHBIN PE3UCTOP.
HcxonHbie naHHbIE:

* HomuHnaneHoe conpotusiienre pezuctopa 800 Om.
* TKC < 0,001 K-1.

* MomHocTh paccesnus 2 Br.
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5. BBICOKOYaCTOTHBIN PE3UCTOP.
Hcxonuple jaHHEBIE:

* Conpotusinenue 500 Om.

* MomHocTh paccesiHus 2 Br.

6. BbICOKOOMHBII pe3ucTop.

HUcxonusle na"nHnle:

* HomunansHoe conpotusieHue pesucropa 1 I'Om.
* PaGouee Hanpspkenue 10 kB

7. IIpOBOJIOYHBIN PE3UCTOP.
HcxonHble naHHbIE:
* Conpotusnenue 50 Om.

* TemniepatypHsIif ko3 uienT conpoTusienus He 6onee 5*107-4 1/K .

* MomHocTh paccesaust S0 Br.

8. DIIEKTPOJIUTHUYECKHUI aTFOMUHUEBBIA KOHIEHCATOP.
Hcxonuple faHHEBIE:

* HomunaneHoe Hanpsioxenue 100 B.

* Emxoctb 10 M.

9. Ciro11HOM KOHJIEHCATOP.

HUcxonusle na”nHbIe:

* Emxocts 4000 n®.

* HomunaneHoe Hanpsixenue 500 B.

» Temnepatypa okpyxaromei cpenst 45 - 50 C.

10. OkcuHbIi 00BEMHO-TTOPUCTHIN KOHICHCATOD.
HUcxonusle na”nHbIe:

* HomunansHoe Hanpsioxkenue 10 B.

* Emxoctb 3 M.

11. ITneno4HbIi KOHJIEHCATOP.

Hcxonuple jaHHEBIE:

* EmxocTth 2,2 MKO.

* HomunansHoe Hanpsioxkenue 50 B.

* pabouas Temriepatypa 2000C.

* TAaHTEHC yIJIa AWAIL. ToTeph He 6onee 0,001.

12. MeTanionieHOoYHbli KOHASHCATOP.
HUcxonusle na”nHbIe:

* Emxocth 10 MK®.

* HomuHaneHOe HanpsikeHue 4 kB.

13. MHOrOCHOMHBIN KEpaMUUECKHUI KOHIEHCATOP.
Hcxoaubie TaHHBIE:
* Emkoctb 200 HO.

* HomunansHoe HanpsiokeHue 25 B.

14. CunoBoil KOHJEHCATOP.
HUcxonusle na”nHbIe:

* EmMkocTh 4 MKO.

* HomunaneHoe Hanpsioxenue 600 B.
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* PeaktuBHas momuocts 50 kBap
e Yacrora 50 x['1

15. MetamnoOymMakHbIA KOHICHCATOP.
Hcxonusie naHHBIE:

* HomunaneHoe Hanpsixenue 200 B.

* EmMxocth 4,7 MKk®.

16. BakyyMHBII1 KOHZIEHCATOD.
HUcxonusle na”nHbIe:

* HomunansHoe HanpsokeHue 3kB.
* Emxocts 100 n®.

17. 'a30HaNOMHEHHBIA KOHIAEHCATOP.
Hcxonusie naHHBIE:

* HomunaneHoe Hanpsioxenue 10kB.
* EmxocTs 1000 nd.

18. Bo3aymiHas IUHMS 31€KTpONepeaayH.
HUcxonusle na”nHbIe:

* JInmuHa ABYXIIPOBOAHOM BO3AYIIHOW JUHUU 22 KM.
* [TepenaBaemas moutHoCcTh 1200 KBT.

* Hanpsxenue 35 kB

19. Bo3nymiHas IUHUS 31€KTpONEpEaayH.
HUcxonusle na"nHbIe:

* JInvHa qBYXIPOBOIHON BO3AYITHON JTMHUU 580 KM.

* [TepenaBaemas mongHocTs 10 MBT.
* [Torepu o mourHOCTH HE Goee 5 %o.

20. Bo3aymiHas TMHUS 3JEKTpOoNepeayn.

HUcxonusle na"nHbIe:

* JInvHa NBYXIpOBOJHON BO3AYIIHON JIMHUU 3 KM.
* [TepenaBaemast MourHoCcTh 100 KBT.

* [Torepu o mourHOCTH HE Gotee 2 %o.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiuI ¢ OrpaHU4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_I€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMU

310pPOBbA U MHBAJIMJIOB

Kareropuu
00y4arommxcs

Bupl JONOTHUTENBHBIX OIICHOUYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIWUBUYaTbHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM
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C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCLUUIUIMHE MPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuu B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpn HEOOXoMUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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