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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JIUCT COTTIACOBAHUN
PabGouass mporpamma cocTaBiieHa C y4eToM TpeOoBaHUH (eneparbHOT0 TOCYIapCTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCcTH) 11.03.01 Pammorexnuka, yrBepkaeHHoro 06 mapra 2015 roma, paccMoTpeHa u

YTBEp)KJCHA Ha 3aceJaHuH Kadeapsl «  » 20 ropa, mpotokoa Ne
Pa3pabotuuk:
Houent xad. KYJIP A. B. Yoaiiuun

Pabouas nporpamma coracoBana ¢ GaxyiasTeToM, TpoGUINPYIONICH U BRITYCKAOIICH KadeapaMu
HaIpaBJIeHUs OJITOTOBKHU (CHEUATBLHOCTH).

Hexan 3uB® . B. Ocurnos

3aBeqyromInid BEITyCKAOIIEH Kad.

TOP A. A. Tenbuep
DKcnepr:

[Ipodeccop kad. KYIP C.I. Exanun
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
* paguoMarepuaibl — TUJIEKTPUKH, IPOBOTHUKOBLIC K MAaTHUTHBIE MaTepUAJIbI,
* PAAMOKOMITOHEHTHI - PE3UCTOPHI, KOHICHCATOPHI, KATYITKA WHAYKTUBHOCTH.
*OCBOCHHUE HCIIOJIb30BAHUS PATUOMATEPHATIOB M PAJMOKOMIIOHCHTOB JJIi KOHCTPYMPOBAHUS H
TEXHOJIOIHH npoussoacTsa POC

1.2. 3agaum AMCHUITHHBI

— [J * u3y4eHHE OCHOBHBIX DJIEKTPOPHU3MUECKUX CBOHCTB JMUAIEKTPHKOB, MPOBOIHUKOBBIX U
MarHUTHBIX MaTepuaioB U 0bJacTeil MpuMEeHEHUs 3TUX MarepuanoB B OC;

— ¢ U3y4YeHHE NPHUHLUUIOB (YHKIHOHUPOBAHHUS M KOHCTPYKTHMBHOI'O HCIOJHEHUS, OCHOBHBIX
CBOMCTB, 9KCIUTyaTallUOHHBIX XapaKTEPUCTUK U obaacTell mpuMeHeHus paanokomnonenTos (PK);

— * 3HAKOMCTBO C METOJAAMH HCCIICOBAHHs CBOWCTB M pacueTa IapaMeTpOB HEKOTOPBIX
pazmoMarepuasoB U paaHOKOMIIOHEHTOB,;

— ¢ 3HAaKOMCTBO C HpUHUIMIAMHM OOO3HAYEeHHUs (MapKUPOBKH) OTEUECTBEHHBIX IACCUBHBIX
PaTlMOKOMITOHEHTOB U C YCIIOBHBIMH 0003HAYCHUSMH HX B KOHCTPYKTOPCKOM JOKYMEHTAIIHH.

2. Mecto nmucuuniiuabl B cTpykrype OIIOIIT

Hucuunnuna «Paguomarepuansl 1 OCHOBBI KOHCTPYUPOBAHUS U TEXHOJOTUHU npou3BoacTBa POCy»
(b1.b.22) otHocuTcs k 670Ky 1 (6a30Bast 4acTh).

[IpenmiecTBylOUMMH ~ JUCHMILTUHAME, (OPMUPYIOIIMMHU  Ha4dallbHbIE  3HAHUA, SBISAIOTCA
clenylonme AUCHUIUIMHBL MOJeIupoBaHUe 3JIEMEHTOB U YCTPONCTB paauocBsizu, OCHOBBI TEOPUU
LETIen.

[Tocnenyromumu TUCIUILTMHAMHA SBISIFOTCS: YeTporictBa CBY.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS AHCHUTIIUHBI

[Tpouiecc n3yueHus: AMCUUIIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIICAYIOIUX KOMITIETCHIIU:

— OIIK-4 roToBHOCTBIO MPUMEHSATH COBPEMEHHBIE CPEICTBA BBHINOIHEHUS U PEAAKTUPOBAHUS
M300paXeHUH 1 YepTeked U MOATOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTMYECKOW TOKYMEHTAINH;

— TIIK-7 cnocoGHOCTRIO pa3pabarhiBaTh MPOEKTHYI0 M TEXHMYECKYI0 JOKYMEHTAIUIO,
o(hopMIIATh 3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKUE padoThI;

— IIK-8 roToBHOCTBIO OCYIIECTBIISITh KOHTPOJIb COOTBETCTBHUS pa3padaThiBA€MbIX MPOEKTOB U
TEXHUYECKOM JOKYMEHTAIlMH CTaHJapTaM, TEXHHUYECKUM YCJIOBHUSIM H JPYTHM HOPMAaTHBHBIM
JOKYMEHTaM;

B pe3ynbrare n3ydeHus JUCHUILUIMHBI CTYIEHT JOJKEH:

— 3HATh * JJIEMEHTHYIO 0a3y aHAJIOTOBBIX U IU(PPOBBIX NMEKTPOHHBIX YCTPOWCTB; * OCHOBHBIE
napaMeTpbl U XapaKTePUCTHUKH, OIpPENeNAoNnIe dNeKTpo(u3ndecKue CBOICTBAa JUIJIEKTPHKOB,
MIPOBOJIHUKOBBIX W  MAarHUTHBIX  MarTepHalioB; * OCHOBHbIE JJEKTpOPHU3UUYECKHE CBOICTBa
paaromMarepuanoB U 00JacTH MPUMEHEHHS UX B PATUOIEKTPOHHOW MPOMBIILIEHHOCTH, * TPUHITUIIBI
(GYHKIIMOHUPOBaHUS, TMapaMEeTpbl M  XapaKTePUCTUKH, OMNPEAEIAIONMe CBOWCTBA  PE3UCTOPOB,
KOHJICHCAaTOPOB M BBICOKOYACTOTHBIX KaTyIIeK WHAYKTUBHOCTH. * KOHCTPYKTHUBHBIE OCOOEHHOCTH,
OCHOBHBIE CBOMCTBa M 00JacTU MPUMEHEHUs paJuoKoMIoHEeHTOB B POC; ¢ xoaupoBaHHE U YCIOBHbBIE
0003Ha4YeHUs PaAMOKOMIIOHEHTOB B KOHCTPYKTOPCKON JOKYMEHTAIIUH.

— yMeThb * OIICHMBAaTh CBOICTBa M MPaBUIBHO BBIOMpPATh B IMpOLIECCE MPOECKTHPOBAHUS
paguoMarepralibl M THUIOBBIE PaJMOKOMIOHEHTBHI C YYE€TOM KOHKPETHBIX YCIOBUW SKCIUTyaTallud U
TpeOOBaHUH K HAJCKHOCTH, KOHCTPYKTUBHON M 3JIEKTPOMArHUTHON coBMecTUMOCTH DC; * MOJIb30BaThCs
TEXHUYECKOM M CIIPAaBOYHON JIMTEpaTypoil, B TOM uucie VHTepHETOM, B MOUCKaX HEOOXOIUMOM
uHpOpMallMM O paguoMarepuanax W COBpPEMEHHOH »snemeHTHOM ©Oaze DOC; < wHccienoBarh
9KCIIEPUMEHTAJIBHO CBOMCTBA PaOMaTeprasoB U paJuOKOMIIOHEHTOB: U3MEPSTh IMapaMeTpbl U CHUMATh
XapaKTEPUCTUKU C MOMOIIBI0 PAJMOU3MEPUTEIBHON anmapaTypsl M0 THUIOBBIM METOJIMKAaM, MPOBOAUTH
aHaJIM3 T[OJYYEHHBIX pEe3yJIbTaTOB, J€JaTb BBIBOJBI O KaueCTBE HCCIEAYEMBIX MAarepuajioB u
KOMITOHEHTOB; * MCTIOJIh30BaTh OCHOBHBIC MMPUEMBI 00PaOOTKH IKCTIEPUMEHTATBHBIX TaHHBIX.
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— BJAJeThb * METOAaMH, HEOOXOAMMBIMH Il BBIOOpa SJIEMEHTHOM 0a3bl M KOHCTPYKTOPCKHX
pemieHnii ¢ yyetoM TpeOOBaHMN HA/IEKHOCTH, YCTOWYMBOCTH K BO3JEHCTBHIO OKPYXKAIOLIEH Cpembl,
JJIECKTPOMAarHUTHOM ~ COBMECTMMOCTH M TEXHOJIOTMYHOCTH; *® METOAAMHM  SKCIIEPUMEHTAJIBHBIX
HCCIIEOBAHUN JIEKTPUYECKUX CBOMCTB PAIMOMATEPUAIIOB U PAIUOKOMIIOHEHTOB.

4. O0beM TMCHUILIMHBI U BUAbI Y4eOHOH padoThl
OO0mast TpyIOeMKOCTh IUCHUIUTHHBI cocTaBisieT 4.0 3aueTHBIX CIUHUIBI M IPEICTaBICHA B
Tabmuie 4.1.
Tabmuna 4.1 — TpymoeMKOCTh TUCITUTUTAHBI

Bunbl yueOHOM nesaTenbHOCTH Bcero yacos Cemectpsl
7 cemecTp 8 cemecTp

AynuTopHbI€ 3aHATHS (BCETO) 14 10 4
Jlexuu 6 6
[IpakTudeckue 3aHATHS
JlaboparopHbie pabOTHI 4 4
CamocrosiTenbHas paboTa (Bcero) 121 62 59
Odopmienre 0T4ETOB 10 J1a00OPaTOPHBIM 4 4
paboram
[IpopaboTka JIEKIIMOHHOTO MaTepHuaia 58 58
[ToaroroBka Kk NpaKTUYECKUM 3aHATUAM, 4 4
ceMHuHapam
BrImonHeHne KOHTPOIBHBIX padoOT 95 55
Bcero (6e3 ax3ameHa) 135 72 63
[ToaroroBka u ciada sK3ameHa 9 9
OO6mast Tpy10eMKOCTh 4 144 72 72
3aueTHbIe EquHHAIIB 4.0 4.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pazaenan!l JMCHMIIMHLI M BUALI 3aHATHI
Paznenbl nMCHUIUIMHBI U BUJIBI 3aHATUN TTPUBECHBI B TabuIe S.1.
Tabnura 5.1 — Pa3gensl UCHUILUINHBI U BUALI 3aHITHI

=
15} o < ~ )
s z z 2 g 2§
= SE &g 3= g3 5 2
§ o B o & 5 B S5 > 5
HasBanwust pa3faenoB AUCHUTUTHHBI 2 N = g8 53 o 2 & 5
5 E X o s [ [ S 2
= g8 g& g8 89 25
= = 2 2h) & 2
@)
7 cemecTp
1 Pagnomarepuabt 1 0 0 57 58  OIIK-4, TIK-7,
T1K-8
2 Pesucropsl 1 2 0 2 5 OIIK-4, TIK-7,
T1K-8
3 KonaeHcatopsl 0 0 0 0 0
4 BBICOKOYAaCTOTHBIC KaTYIIKH 1 0 0 0 1 OIIK-4, TIK-7,
WHIYKTUBHOCTHU T1K-8

CornacoeaHa Ha noptane N2 19297 4




5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEeKIIUAM)

ConeprkaHue pa3iesoB TUCIUILINH (110 JICKIMSIM) IPUBEICHO B Tabmuiie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3aeaoB AUCITUIUINH (10 JICKITHSIM)

5 OCHOBBI KOHCTPYHUPOBAHHS 1 3 2 0 3 8 OIIK-4, TTK-7,
TEXHOJIOTHH npoussoacTtea POC [1K-8
Hroro 3a cemectp 6 4 0 62 72
8 cemectp
6 [IpakTrdecKkoe KOHCTPYHUPOBAHHE 0 0 4 59 63  OIIK-4, I1K-7,
I1K-8
Hroro 3a cemectp 0 4 59 63
Htoro 121 135

> 0]
= z S
2 s |
Coneprxanue pas3nenoB JUCLHUILUIMHEI 110 = 2 0
HasBanus pasnenon AeP pasl et s =9
JICKIIUAM o S g
=4 8 =
Y <
~ S
7 cemecTp
1 Paguomarepuaist ITapameTpsl 1 XapaKTEPUCTUKH. 1 OIIK-4,
OcHOBHBIE CBOICTBA U 00JIACTH [K-7, TIK-
[PUMEHEHUSI. 8
Hroro 1
2 Pe3uctopsl Knaccugukanus, ycioBHble 0003HaYeHUS 1 OIIK-4,
u MapkupoBka. [Tapamerps! n [IK-7, IIK-
XapakTepucTUKU. OCHOBHBIE CBOWCTBA U 8
o0acT MPUMEHEHUs PE3UCTOPOB.
Hroro 1
4 BpICOKOYACTOTHBIE KaTyIIKH Knaccugukanus u ycioBHble 1 OIIK-4,
UHJIYKTUBHOCTHU o0o3nauenuss BKU. [Tapamerps! karyiek [IK-7, IIK-
MHAYKTUBHOCTU. OCHOBHBIE CBOMCTBA U 8
obnactu nmpumeHenust BKU.
Hroro
5 OCHOBBI KOHCTPYMPOBAHHS U BBenenne B OCHOBBI KOHCTPYHUPOBAHMUS. 3 OIIK-4,
TEXHOJIOTUH npoun3BoacTtea POC Tunosele 3a1a4U KOHCTPYUPOBAHUS U IK-7, TIK-
TEXHOJIOTHH. 8
Hroro 3
Hroro 3a cemectp 6
Hroro 6

5.3. Pa3nespl AMCHMILVIMHBI M MEKIMCHUILUINHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbITYIINMHU)
U o0ecreynBaeMbIMU (MOCJAETYIOIUMH) TUCHUIIIMHAMHA
Paznenbl qUCIUTIIIMHBI M MEKIUCIUTIIMHAPHBIE CBSA3M C 00CCIEUMBAIONTUMU (TPEABITYIIUME) U
o0ecreunBaeMbIMU (ITOCIIEAYIOIIMMHI) TUCIUIDTMHAME TIPeICTaBIeHBI B TabmuIe 5.3.
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Tabnuma 5.3 - Pa3aens! AUCIUIITUHBL M MEXKIUCIUITTMHAPHBIE CBA3H

Ne paznenoB qaHHOW AUCHIUTIIMHBL, 711 KOTOPBIX HEOOXOAUMO
HauMeHOBaHME TUCIUILIMH M3ydeHre o0ecneunBarouX U 00ecrneunBaeMbIX JUCIUILTUH

1 2 3 4 5 6

[Tocnenyromume TMCUUTUIAHBI

VYerpoiictea CBY + + + + + +

[IpenmecTByromMe TUCITUTLTAHBI

1 MonenupoBaHu€e 3JIEMEHTOB U

N + + + + + +
YCTPOMCTB PAZHOCBS3U

2 OCHOBBI TEOPHUH LICTICH + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHUMH, JopMHUPYyeMbIX IPH U3YYEeHUH TUCHUILIUHBI, 1 BUOB 3aHATHII
CooTBeTcTBHE KOMIETECHUUH, (HOPMUPYEMBIX MPH H3YyYEHUH AWCLHMIUIMHBI, U BHUJIIOB 3aHITUN
IpeJIcTaBlIeHo B Tabiuie 5.4

Tabmuua 5.4 — CoOTBETCTBHE KOMIIETEHIIMH M BUJOB 3aHATHHA, (OPMHUPYEMBIX MPU HIYUCHHUU
JUCLIUIIMHBI
Bune! 3ansatuii
=
= O o =
5 = = =
am < = o S
O = o 5 Q. 3 g2 g
[ = o = o B = .2 DopMbI KOHTPOJIS
0 5 o= £ 9 S '8
2 e 5 x 25
s <
= = O
OIIK-4 + + + + Ox3ameH, [IpoBepka
KOHTPOJIbHBIX pabot, OTueT
1o JiaboparopHo# padboTe
[1K-7 + + + + Ok3amen, [IpoBepka
KOHTPOJIbHBIX pabot, OTuer
1o 1aboparopHoit paboTe
[1K-8 + + + + Ox3ameH, [IpoBepka
KOHTPOJIbHBIX pabot, OTueT
1o JraboparopHoi pabote
6. UnTepakTuBHBIE MeTOAbI H GOPMBI OPraHU3aALUH 00yYeHHUSA
He npenycmorpeno PYII

7. JIaGopaTopHbie padoThI
HaumenoBanue naboparopHbIx padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX paboT

f Q
HasBanus paznenos HaumeHoBaHue 1abopaTopHbIX paboT g £38.= = e
8 cemecTp
6 [IpakTrueckoe KOHCTPYUPOBAHUE HccnenoBanne KOHAEHCATOPOB 2 OIIK-4,

IMOCTOSTHHOM €MKOCTH IIK-7, TIK-
WccnenoBanne pe3rcTOpoB MOCTOSSHHOTO 2 8
COTIPOTHUBIICHUS
Htoro

Hroro 3a cemecTp
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Htoro 4
8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaunMeHnoBaH#e MPaKTUYECKUX 3aHITHI (CEMHUHAPOB) MPUBEACHO B Tabmmie 8.1.
Tabnuna 8. 1 — HaumeHoBaHME MPaKTUYECKUX 3aHATHIA (CEMUHAPOB)
HanMeHOBaHME IPAKTHYECKHX 3aHaTHil 5 £ 4 2 2 E =
Haspanus pasnenon P 2 E 5 Sy g E y
(cemuHapoB) — oo =5 2 ¢
7 cemecTp
2 Pesucropsl OcHOBHBIE CBOWCTBA U 00JIaCTH 2 OIIK-4,
MIPUMEHEHUS PE3UCTOPOB. I1K-7, TIK-
Uroro 2 8
5 OCHOBBI KOHCTPYUPOBAHUS U TuroBbie 3a71a4d KOHCTPYUPOBAHUS U 2 OIIK-4,
TeXHOJIOTUU npoun3BozacTea POC texHosoruu POC [IK-7, 11K-
Hroro 8
Hroro 3a cemecTp
Hroro

Tabmuue 9.1.

9. CamocTosiTesibHasi padoTa
Bunbl camoctosTensHoi paboThl, TPYIOEMKOCTh U (hOPMUPYEMbIE KOMIIETEHIIUU MPEACTABICHBI B

Tabnuua 9.1 - Bunbel camocTosTenbHo paboThl, TPYI0EMKOCTh U (hOpMUPYEMbIe KOMITETEHITUU

Bub caMOCTOSTETLHOM g 4285 =
Hassanus pasnenos 535 58 z DopMbI KOHTPOJIS
pasit paboThI 28323 g P P
7 cemecTp
1 Paguomarepuansl [TpopaboTKa JEeKIIMOHHOTO 57 OIIK-4, DOk3ameH
Marepuasa I1K-7,
HUroro 57 K8
2 Pe3uctopsl ITonroroBka k 2  OIIK-4, Dx3ameH
[IPAKTUYECKUM 3aHATHUSM, IK-7,
ceMuHapaM I1K-8
[TpopaboTKa JEKIIMOHHOTO 0
marepuaia
Hroro
4 BpICOKOYAaCTOTHBIE [TpopaboTKa JEeKIIMOHHOTO OIIK-4, DOx3ameH
KaTyIIKA UHAYKTUBHOCTH  Marepualia IK-7,
HUroro IIK-8
5 OcHoBBI ITonroroska k OIIK-4, DOx3ameH
KOHCTPYHPOBAHHUS U MPAKTHYECKUM 3aHSATHSIM, ITK-7,
TEXHOJIOTHH CeMHMHapaM I1K-8
nponssozicTea POC [TpopaboTka JTEKITMOHHOTO 1
marepuaia
HTtoro 3
Hroro 3a cemectp 62
8 cemectp
6 IIpakTrueckoe Beimonaenne kouTponbHbix 55 OIIK-4,  Otuer mo maGopaTopHOit
KOHCTPYHPOBaHUE pabor ITK-7, pabore, [IpoBepka
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OdopmiteHre 0T4eTOB 1O 4  TIK-8 KOHTPOJIBHBIX PaboT,
n1abopaTopHBIM paboTam OK3aMeH
Utoro 59
Hroro 3a cemectp 59
IToaroroBka u cmaua 9 DK3aMeH
9K3aMEeHa
Hroro 130

9.1. TeMbl KOHTPOJIbHBIX PadoT
1. BnusHue Biaru Ha MOBEPXHOCTHOE U OOBEMHOE COIIPOTUBICHUE JUIICKTPUKOB
2. TemmneparypHasi 3aBUCUMOCTb JIEKTPUICCKON TPOBOTUMOCTH JUIIEKTPUKOB

9.2. Bonnpochl Ha MpopadoOTKY JEKIHOHHOTO MaTepuaJjia

1. Tonapu3zanus AUAIEKTPUKOB U UX KiIaccupukarus.

2. HenonspHble v MOJSAPHBIC AUAICKTPHUKH.

3. OcHOBHbIE 31EKTpO(MU3NUECKHE MapaMeTpbl TUANEKTPUKOB. [lacCMBHBIE NUANEKTPUKU, UX
CBOMCTBa U 00JIACTU NPUMEHEHUS

4. AKXTUBHBIC OUDJIEKTPHUKHU, UX CBOWCTBA U OOJACTH MPUMEHEHUS

5. Knaccudukamnus, mapaMeTpsl 1 XapaKTePUCTUKN MarHUTHBIX MaTepPHAaJiOB

6. OcHOBHBIE CBOWCTBA W OO0JIAaCTH TNPUMEHEHHS] MArHUTOMSTKMX M MarHUTOKECTKHX
MaTepuajoB

10. KypcoBas padora (mpoekr)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa /IUisi OEHKH YCIIeBAEMOCTH CTY/ICHTOB
He npenycmorpeno

12. YueOHO-MeTOAMYECKOE U HH(OPMAIITUOHHOE o0ecTieyeHrue TUCHMIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. Paguomarepuansl U paIuOKOMIIOHEHTHI: YueOHoe mocobue / Conmarona JI. FO., KyzeOubix H.
N. - 2012. 177 c. [Onexrponnsii pecypc]| - Pexxum noctyna: https://edu.tusur.ru/publications/2733, nara
obpamenus: 17.04.2017.

12.2. lonoiHuTeAbHAS JIUTEpPaTypa
1. IMaceiakoB B.B., Copokun B.C. Marepuansl snekrponHoit TexHuku.- C-I1.; U3n-Bo «Jlauby,
2003. — 367 ¢ (manuuue B 6ubnuoreke TYCVYP - 39 5k3.)

12.3 Y4eOHO-MeTOAHYEeCKHE MOCco0us

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAMYEeCKHe MOCo0U s

1. OO6mme TtpeboBaHus U TmpaBuia O(GOPMIIEHUS OTYETOB MO JAOOPATOPHBIM paboTam:
Mertoauueckue ykasaHus 1Mo O()OpMIIEHHIO OTYETOB IO J1a0OpaTOpHBIM paboTaM sl CTYAEHTOB BCEX
cnermanbHOocTet / Ky3zeompix H. M. - 2012. 11 c. [DnextpoHHBIH pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/3890, nara o6pamenus: 17.04.2017.

2. Pagmomarepmanbl W pagOKOMIIOHEHTHI: METOAMYECKHE YKa3aHUs 110 CaMOCTOSTEIHHON
pabore crymentoB / CommaroBa JI. FO. - 2012. 7 c. [OnekrpoHHbI pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/1489, nara obpamenus: 17.04.2017.

3. HccnenoBaHue KOHJIEHCATOPOB TIIOCTOSHHOM eMKOCTH: MeTonudeckue yKa3zaHUs K
BBINIOJIHEHHIO J1aboparopHoil pabotel / Ky3ebusix H. U. - 2012. 25 c. [Onekrponnslii pecypce] - Pexum
nocryna: https://edu.tusur.ru/publications/1246, nara obpamenus: 17.04.2017.

4. HccnemoBaHWE pPE3UCTOPOB TOCTOSHHOTO COMPOTHBIICHUS: MeETOAMYECKHE YKa3aHUs K
BBINOJIHEHHIO JTabopaTopHoil padotsl / Kyzeousix H. U. - 2012. 24 c. [DnexTpoHHslil pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1245, nara o6pamenus: 17.04.2017.

5. Pamumomarepwansl M PagUOKOMIOHEHTHI: MeTonuueckue YyKa3aHUs W 3aJaHus Ui
MPOBEICHM TIpaKkTUUYecKuX 3aHaTtuil o aucuurumnae / Conmmarosa JI. 0. - 2012. 29 c. [DnekTpoHHBIHA
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1327, nara obpamenus: 17.04.2017.
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12.3.2 Y4yeOHO-MeTOAMYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

Y4eOHo-MeTOIuYEeCKHE MaTepHalibl Il CaMOCTOSATENbHON U ayAUTOPHON pabOThl 00yJaromuxcs
U3 YKClla MHBAJIUIOB MPEIOCTABIAIOTCS B (hOpMax, adalTHUPOBAHHBIX K OTPAaHUYCHHUSIM UX 3[0POBBS H
BOCHpUATHS UH(DOPMAITUH.

Jlis1 11 ¢ HAPYIIeHUSIMU 3PeHUs:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

Jlis1 I ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

Jlast M1 ¢ HApYLIEeHUSIMH OTIOPHO-ABUIaTeILHOI0 aNnapara:

— B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. Ba3bl JaHHBIX, TH(POPMAILHOHHO-CNPABOYHbIE, IOUCKOBbIE CHCTEMbI H TpedyemMoe
NporpaMMHoe odecneyeHue

1. Hayuno-oGpa3zoarenbusiii noptan TYCVYP http://edu.tusur.ru/

2. MWznarensctBo «Jlanby DnekrpoHHO-0nOMMoTeuHas cuctema http://e.lanbook.com/

13. MarepuajibHO-TEXHUYECKOE o0ecredeHue U CIUNINHbI
13.1. O6uue TpedOBaHNSI K MATEPHATbHO-TEXHHYECKOMY 00ecredYeHUuI0 JUCIUIIMHBI

13.1.1. MarepuaibHO-TeXHHYECKOE O0ecnieyeHue 1JIs JTeKIIUOHHBIX 3aHATHI
s mpoBelieHus 3aHITUN JICKIIMOHHOTO THUIIA, TPYIIOBBIX U WHAWBUIAYAIBHBIX KOHCYJIBTAIUH,
TCKYLICTIrO0 KOHTPOJIA U HpOMe)KYTO‘IHOI;'I arTeCTal HUCIOJIb3YyCTCs yqe6Ha$1 ayauTopusi, C KOJINYCCTBOM
MOCAI0YHBIX MecT He MeHee 22-24, 000opyaoBaHHas JOCKON M CTaHIApTHOH yueOHOM MeOenbto. MeroTces
HaIVISIIHBIE TOCOOUS B BUJIE TIPE3CHTAIINIA MO JIEKIMOHHBIM pa3ieiaM TUCIUTLUINHEI.

13.1.2. MaTepuajibHO-TeXHHYECKOe oOecnevyeHue I NPAKTHYEeCKUX 3aHATHI
Jis mpoBefeHUs NMPaKTUYECKUX (CEMUHAPCKUX) 3aHATUH HCHONb3yeTcs ydeOHas ayauTopus,
pacnionioxkenHas o anupecy 634034, Tomckas obnacts, . Tomck, Jlenuna np-t, 1. 40, 3 stax, aya. 316.
CocraB obopynoBanus: YueOHast MeOeb.

13.1.3. MarepuaJibHO-TeXHHYecKOe obecnevyeHue A5 J1a00paTopHbIX padoT

Hns mpoBeneHuss 1abopaTOpHBIX pabOT B yueOHOU mjaboparopuu (ayn. 427 T.K.) HUMEIOTCS
cliefiyrolye 1abopaTopHble YCTaHOBKHU, OCHAIIEHHbIE HEOOXOIMMBIM OOOPYAOBAaHUEM: ® JUIS HU3yYCHMS
KOHCTPYKHI/Iﬁ U HUCCIICAOBAHUA PE3UCTOPOB ITOCTOAHHOI'O  COIMPOTHBJIICHUSA, * I HU3YUCHUA
KOHCTPYKTHBHBIX OCOOCHHOCTEW M MCCIIEJOBaHUS KOHJIEHCATOPOB IMOCTOSHHOM €MKOCTH; ® JUIsl U3Y4eHUs
KOHCTPYKTHUBHBIX 0CcO0eHHOCTEN U HCCICA0BAHUA BBICOKOYACTOTHBIX KAaTYIICK WHAYKTHUBHOCTH, °© JIA
UCCIIeIOBAaHUE BJIMSHMS BJIard Ha MOBEPXHOCTHOE M OOBEMHOE COINPOTHBIICHHE IUAICKTPUKOB; ® JUIS
WCCIICIOBAaHUE TEMIIEPAaTypHOW 3aBUCHMOCTH DIIEKTPHUYECKON IMPOBOJMMOCTH IHIICKTPUKOB: * IS
UCCIIEIOBAaHUE TEMIIEPaTypHOH 3aBUCHUMOCTH JUAJIEKTPUUYECKOM MPOHUIIAEMOCTH U JAMAIEKTPHUECKUX
MMOTEPb JUIJICKTPHUKOB; * IJIA UCCIICAOBAHUE 3J'I€KTp0(1)I/I3I/IIIeCKI/IX CBOMWCTB CCTHCTOJJICKTPUKOB.

13.1.4. MaTrepuaJibHO-TeXHHYECKOe o0ecredeHue Al CaMOCTOSATeJIbHOM padoThl
Jnis camocToATeNnbHOM pPabOThl MCMOB3yeTCsl ydeOHas ayauTopusi (KOMIBIOTEPHBIN Kiacc),
pacrnosioxkeHHas 1o angpecy 634050, . Tomck, np. Jlenuna, 40, 2 stax, aya. 233. CoctaB 000py10BaHUS:
yueOHass Mebenb; kommbioTepsl kiacca He Hwke [IOBM INTEL Celerom D336 2.8ITu. - 5 wmr;
kommbioTepel  moakmoueHsl kK ceth  UHTEPHET w oGecmeuwBaioT J0CTYynm B DJIEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MarepuajibHO-TeXHHYECKOe o0ecneyeHne TUCHUIIMHBI JIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MOKHOCTSIMHU 310POBbSI
OcBoenue aucrumuHbl gunamu ¢ OB3 ocymiecTBiseTcs: ¢ HUCIOIb30BaHUEM CPEICTB 00yUYEeHHUs
00IIero v CHenralbHOTO Ha3HAYECHHUS.
[Ipu o0oOy4eHHH CTYICHTOB € HAPYUIEHHSIMH CJyXa TMPEIyCMOTPEHO HCIOIb30BaHUE
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3BYKOYCHJIMBAIOILIEH anmaparypbl, MYJIbTUMEAUNHBIX CpPEICTB U JPYTUX TEXHUYECKUX CPEICTB
npueMa/nepeaadn yueoOHo uHGOpMalul B JOCTYIMHBIX (hOpMax sl CTYIEHTOB C HapYIICHUSIMU CITyXa,
MOOUITBHOM CHUCTEMBI OOY4YEeHHS IJIsl CTYACHTOB C WHBAJIUIHOCTBIO, MOPTATHBHOW WHAYKIIMOHHOU
CUCTEMBI. YueOHas ayauTOpHs, B KOTOPOH OOydarOTCs CTYICHTHI C HapyIICHHEM Ciyxa, o0OpymoBaHa
KOMITBIOTEPHOM TEXHUKOW, AyAUOTEXHUKOM, BHUJICOTEXHUKOH, SIEKTPOHHOW JTOCKOW, MYIbTUMEIUMHON
CHCTEMOM.

[Ipu o0ydyeHMM CTYACHTOB € HAPYLICHUSIMH 3PEHMSIMH TPEIYCMOTPEHO HCIOIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPHUIIX BO3MOXXHOCTH IIPOCMOTPA YAAJICHHBIX 00BEKTOB (HAalIpuMep, TEKCTa
Ha JIOCKE WM cJlaiijla Ha KpaHe) MPY MOMOILIY BUCOYBEIUUUTENICH ISl YIaJIEHHOTO TPOCMOTpa.

[Ipu oOydeHHH CTYICHTOB € HAPYIIEHUSIMH OMOPHO-ABUIaTEeJIbHOI0 anmnapara HCIOIb3yITCS
aJIETEPHATUBHBIC YCTPONCTBA BBOJAA WMH(GOpPMAIIMU U JPYrue TEXHUYECKHUE CPENCTBA IpHEeMa/Tepenadn
yueOHOl mH}OpMaIuu B AOCTYIHBIX (hopMax sl CTYIEHTOB C HAPYIICHUSMHU OTIOPHO-IBUTATEILHOTO
amnmapara, MOOUIILHOM CUCTEMBbI O0YUYESHHUS JIJISl JIFOACH ¢ MHBAIHMIHOCTHIO.

14. ®oH OLIEHOYHBIX CPEIACTB

14.1. OcHoBHbIe TPeOOBaHUS K (OHTY OLIEHOYHBIX CPEACTB U MeTOANYECKHEe PeKOMEeHIalul
@OH/I OLEHOYHBIX CPEIACTB U THIIOBBIE KOHTPOJIBHBIE 3aJaHMs, HMCIOJIb3YEMbIE IS OLCHKH
c(OPMHUPOBAHHOCTH U OCBOEHHUS 3aKpEIUICHHBIX 3a AMCLUUIUIMHON KOMIETEHLMI Hpu IpPOBEIECHUU
TEKYIIEeH, TPOMEXYTOYHOH aTTeCTAIlNH 110 TUCIUIUIMHE PUBEACH B IPUIIOKEHUH K pabodeil mporpaMme.

14.2 TpeGoBanusi K (POHAY OLEHOYHBIX CPEACTB AJIfl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS
Jis CTyneHTOB C WMHBAJIUIHOCTBIO TMPEAYCMOTPEHBI OIMOJIHUTENbHBIE OLIEHOYHBIC CPEICTBA,
MepPeYeHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabauna 14 — JlonotHUTE/ILHBIE CPEICTBA OLEHMBAHUS /ISl CTYI€HTOB ¢ HHBAJIMIHOCTHIO

Buabl 1omOIHUATEIBHBIX OLIEHOYHBIX (DOpMLI KOHTPOJISI 1 OICHKHU

Kareropuu ctyneHToB
CPEICTB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSTENbHbBIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

[MpenmytecTBEHHO MUCHMEHHAS
pOBepKa

C HapymeHusaMu
cryxa

C napymenusmu  CobecenoBaHue 10 BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCTHasl TpoBepKa

3pEHUs OIpOC IO TEPMUHAM (MHIMBUyaIbHO)
C HapymeHusaMu Perenue qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOAAMHU
anmnapara 3a4eTy
C orpannueHussmMu 1o TecTel, TUCBMEHHBIE CAMOCTOSITENBHBIE [IpenmyiecTBEHHO IPOBEPKA
o01IeMeTUIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH, UCXOJISl U3 COCTOSTHUS
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI ~ 00YYaloIerocs Ha MOMEHT IIPOBEPKU

14.3 MeTonuyeckue peKOMEHIAIMHU N0 OLEHOYHbIM CPeACTBaM /JIsl JIUL ¢ OTPAHUYEeHHBIMHI
BO3MOKHOCTSIMH 3/10POBbS

Hns crynenroB ¢ OB3 mnpemycmarpuBaeTcst AoCTymHas ¢opma TNpeaoCcTaBIeHHUs 3aJaHUi
OILIEHOYHBIX CPE/ICTB, & UMEHHO:

— B IleyaTHoM (opme;

- B IIe4aTHO! (hopMe ¢ YBEIMUYSHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/1aHUS BCIYX;

- NpeA0CTaBICHUE 3aJaHHsI C UCIIOJIb30BaHUEM CYpIOTIEPEeBOIa.

CryneHTaM C WHBAJIHMIHOCTHIO YBEJIWYHBACTCS BPEMs Ha IOATOTOBKY OTBETOB HAa KOHTPOJIbHBIC
BOMpPOCHIL. [ Takux CTYyAEHTOB INperycMaTpuBaeTcs NOCTyMHas (opMma MPEIOoCTaBICHHUS OTBETOB Ha
3aJJaHus, @ UMEHHO:

- MUChMEHHO Ha Oymare;
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- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTCHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iporienypa oleHUBaHUSI PE3YJIbTATOB OOYYEHHUS WHBAJIUIOB 1O JMCUUILUIMHE MPEIyCMaTpUBACT
npegocrapieHue uHGopmamuu B popmax, alalTHPOBAHHBIX K OTPAHHUCHHSIM UX 3I0POBbS M BOCIIPUSATHUS
nHpopmanuu:

JJ1s1 JINI ¢ HAPpYUIEHUSIMH 3PEeHUsI:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hOpMe YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JJ1s1 JIMI ¢ HApYIIEHUSIMH ONIOPHO-IBUTATEJLHOIO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,

- B TIe4aTHOU (hopme.

[Tpu HEOOXOAMMOCTH JIJIsi O0YYAFOIIUXCS ¢ MHBAJIMIHOCTBHIO MPOIEAYPa OICHUBAHUS PE3YIIbTaTOB
00y4eHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(MpaKTHKHM) M TpPEACTaBIAeT cO00M COBOKYIMHOCTH KOHTPOJIBHO-U3MEPUTENLHBIX MAarepuajoB (TUIOBbIE
3a/1auu (3aJaHusl), KOHTPOJIbHBIE PA0OTHI, TECTHI U AP.) U METOIOB UX UCIOIb30BAHMUS, IPEIHA3HAYCHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06y‘1€HI/I$I.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH U IPOMEKYTOUHOM arTeCTallU CTYACHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-4 TOTOBHOCTBIO IIPUMEHSITH COBPEMEHHBIE JloymkeH 3HaTh * JIEMEHTHYIO 0a3y
CpEJICTBA BBIIIOJIHEHUS U PEIAKTUPOBAHUS AQHAJIOTOBBIX U MU(PPOBBIX EKTPOHHBIX
M300paKeHUN U YepTekel U MOATOTOBKU YCTPOWCTB; * OCHOBHBIE [TApaMETPhI U
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM XapaKTePUCTUKH, OTIPEACIIIONINE
JIOKyMEHTaluu ANEKTPOPHU3NYECKUE CBOMCTBA

TIK-7 CIOCOOHOCTHIO pa3pabaThIBaTh MPOCKTHYIO U AUSICKTPHKOB, IIPOBOAHNKOBLIX 1
TEXHUYECKYIO TOKYMEHTAIIHIO, OhOPMIISTH MArHUTHBIX MaTEPHANIOB; * OCHOBHbIE
3aKOHYEHHBIE TPOCKTHO-KOHCTPYKTOPCKHUE SNEKTPOQH3MEECKHE CBOHCTRA
pPAGOTHI paguoMarepualioB U 06J3aCTH MIPUMEHEHUS

WX B PaJMOAJICKTPOHHON
K-8 TOTOBHOCTBKO OCYIIECTBIIATH KOHTPOJIb

COOTBCTCTBUA p33pa6aTBIBaCMBIX IIPOCKTOB U
TECXHUICCKOM AOKYMCHTAaIUU CTaHJapTam,
TCXHUYCCKUM YCIIOBUAM U APYTHUM
HOPMAaTUBHBIM JOKYMCHTaM

IIPOMBILIIEHHOCTH; * IPUHIIUIIBI
(YHKLIMOHUPOBaHUS, IApaMETPhI U
XapaKTEPUCTUKH, OIPEIEIIAIOIINE
CBOMCTBA PE3UCTOPOB, KOH/IEHCATOPOB U
BBICOKOYACTOTHBIX KaTyILIEK
MHAYKTUBHOCTH. * KOHCTPYKTHBHbIE
0COOEHHOCTH, OCHOBHBIE CBOMCTBA U
o01acT MPUMEHEHUs PaIuOKOMIIOHEHTOB
B POC; * konupoBaHue U yCIOBHbIE
0003HaueHus PaIMOKOMIIOHEHTOB B
KOHCTPYKTOPCKOM TOKyMEHTAlUH. ;
JlomkeH yMeTh ® OLleHUBaTh CBOMCTBA U
NPaBUJIBHO BBIOMpPATh B Ipoliecce
MIPOEKTUPOBAHUS paiioMaTeprabl U
TUIIOBBIE PATMOKOMIIOHEHTHI C YUETOM
KOHKPETHBIX YCJIOBHMM KCIUTyaTalluu u
TpeOOBaHUH K HAJIS)KHOCTH,
KOHCTPYKTUBHOM U AJICKTPOMArHUTHON
coBMecTUMOCTU DC; * MOJIb30BaAThCS
TEXHUYECKOU U CIIPABOYHOM JINTEPATYPOH,
B TOM uHcie MIHTepHETOM, B IOUCKaX
Heo0XouMoi nH(pOpMaIH O
paaromarepuanax U COBpEMEHHOM
sneMeHTHOH 0a3e DC; ¢ HccaeaoBaTh
HKCIEPUMEHTAJILHO CBOICTBA
paaromMarepuanoB U paJMOKOMIIOHEHTOB:
U3MEPATH MApaMETPbl U CHUMATh
XapaKTEPUCTHKH C TOMOIIBIO
pasvou3MEpUTEIBLHON anmnaparypsl 10
THUITOBBIM METOAMKAM, IPOBOIUTE aHAJIN3
MIOJIyYEHHBIX PE3YJbTaTOB, 1E1aTh BEIBOABI
0 Ka4eCTBE UCCIICNYEMbIX MaTEPUAJIOB U
KOMITOHEHTOB; ® HCII0JIb30BaTh OCHOBHBIE
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JaHHBIX.

pUEMbI 00pabOTKH IKCTIEPUMEHTAIBHBIX

JlomkeH BiaieTh * METo/laMu,
HEOOXOIMMBIMU JIJIs1 BHIOOPA 3JIeMEHTHON
0a3bl U KOHCTPYKTOPCKUX PELICHUH ¢
y4eToM TpeOOBaHUM HAJIEKHOCTH,
YCTOMUYMBOCTH K BO3ACHCTBUIO
OKPYKAKOLLEW Cpe/ibl, SIEKTPOMArHUTHOMN
COBMECTHMOCTHU U TEXHOJOTUYHOCTH;
METOJIaMU SKCTIEPUMEHTAIbHBIX
MCCJIEJIOBAHUMN AIIEKTPUYECKUX CBOMCTB
paauoMaTepHualioB U paAuOKOMIIOHEHTOB. |

OO0mue XapakTepUCTUKU MOKa3areie u KpUTepuen

NIPUBEACHBI B Tabiuie 2.
Tabnuua 2 — O0mue XapakTepUCTUKHU TTOKa3aTeleil 1 KpUTEpHeB OLICHUBAHHS KOMIIETSHIINI 10 3Tarnam

OLICHUBaHUA KOMHCTCHL[PII;'I Ha BCCX JTallax

Tloka3arenu u
KpUTEpUHU

3Hartb

YMmeTh

Bnaners

OtnnyHO (BBICOKUI
YPOBEHD)

OO6mamaer hakKTHIECKUMHU
U TCOPCTHUYECKUMU
3HAHUSMH B IIpeIeiax
U3y4aeMoil 001acTu ¢
MMOHMMAaHHUEM T'PaHUI]
PUMEHUMOCTH

Ob6nanaer quana3zoHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHSA
TBOPYECKUX PEILECHUN,
abcTparupoBaHus
npo0iemM

KouTposupyer padory,
IIPOBOJIMT OLICHKY,
COBEPIIICHCTBYET JACHCTBHS
paboThI

Xoporio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (MOpPOTrOBBIN
YPOBEHD)

3HaeT (paKThl, IPUHLHUIIB,
MPOIIeCChI, 00IITHe
MOHATHUSA B MpeJienax
u3ydaeMoil obiaactu

O06mnamaet 0a30BBIMU
OOILIMMHA 3HAHUSAMUA

Ob6nanaer quanazoHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl peLIeHUs
oTpezieNIEHHBIX Mpo0seM B
00JIaCTH HCCIIe0BAHUS

O6nagaeT OCHOBHBIMH
YMEHUSIMH, TpeOyeMbIMH
JJIs1 BBIITIOJIHCHU S HpOCTI)IX
3a7a4

2 Peanu3zanus KoMIeTeH il

2.1 Komnerenuus OIIK-4

OIIK-4: TOTOBHOCTBIO NPHUMEHATH COBPEMEHHBIE CPEICTBA BBINOJIHEHUS M PEAAKTUPOBAHMS
n300pakeHU U YepTeXel U MOArOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKON JOKYMEHTAIIUH.

Jns popmupoBaHMs KOMIETEHIIMA HEOOXOMMO OCYHIECTBUTH PSIJ ATANOB. DTarbl POPMUPOBAHUS
KOMIIETCHIIUY, IPUMEHSAEMBIC I 3TOr0 BHJBI 3aHATHUM W HUCIOJIb3YyEMBIE CPEICTBA OLICHUBAHUSA
MIPE/ICTABJICHBI B Ta0uIIe 3.
Tabmuma 3 — Oransl GopMUPOBaHUS KOMIETEHIIMH U HCIIOIb3yeMble CPEICTBA OLIEHUBAHUS

bepeT oTBETCTBEHHOCTH 32
3aBepIICHHE 33]1a4 B
HCCIIEIOBaHUH,
MPHUCIIOCa0INBAET CBOE
MOBEJICHUE K
00CTOSATENHCTBAM B
peleHny npodieM

PaGoraer npu npsimom
HaOIIOEHUH

IEKTPOHHBIX YCTPOUCTB;
* OCHOBHBIE ITapaMeTpPhI U
XapaKTEPUCTHUKH,
ONpeaesaIonune
ANEKTpoPU3NIECKUE
CBOMCTBA AUAJICKTPUKOB,

Cocrasn 3HaTh VYMeTh Bmagets
Conepxanue DIIEMEHTHYIO 0a3y OILICHHMBATh CBOICTBA U * METO/IAMH,
JTaIoB AHAJIOTOBBIX W ITU(POBBIX MPABHIBHO BHIOUPATH B HEOOXOIUMBIMH JIJIS

nporecce
MIPOEKTUPOBAHUS
paauoMarepualbl 1
TUTIOBBIE
PaZlMOKOMIIOHEHTHI C
Y4eTOM KOHKPETHBIX

BbIOOpA IEMEHTHOM 0a3bl
1 KOHCTPYKTOPCKHUX
peLICHUN C y4eTOM
TpeOOBaHUH HAJC)KHOCTH,
YCTOMYUBOCTH K
BO3IEHUCTBUIO
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MPOBOJITHUKOBBIX U
MarHUTHBIX MaTepHalioB; ®
OCHOBHBbIE
ANEKTPOPU3NIECKUE
CBOMCTBA
paaroMarepuanoB u
o0acTu MpUMEHEHUs UX B
PaguodIEKTPOHHOU
IIPOMBILIUIEHHOCTH; *
TIPUHITAIIBI
(bYHKIIMOHUPOBAHUS,
napaMmeTpsl U
XapaKTEePUCTUKH,
ONPEACIISIONINE CBOMCTBA
PE3UCTOPOB,
KOHJICHCATOPOB U
BBICOKOYACTOTHBIX
KaTYIICK MHIYKTUBHOCTH.
* KOHCTPYKTHBHBIE
0COOCHHOCTH, OCHOBHEIC
CBOICTBa U 00JIaCTH
IPUMCHCHUS
PaZOKOMITOHEHTOB B
P3C; « xomupoBanue u
yCIIOBHBIE 0003HAUCHUS
PaIMOKOMITOHEHTOB B
KOHCTPYKTOPCKOI
JIOKYMEHTAITHH.

YCIIOBH 3KCIUTyaTaluu 1
TpeboBaHUIl K
HaJEKHOCTH,
KOHCTPYKTUBHOU U
AJIEKTPOMArHUTHOM
coBMecTuMocTH OC; *
10JI30BaThCS
TEXHUYECKOU U
CIIPABOYHOM JTUTEPATYpOil,
B TOM yucie MHTepHeTOM,
B [TOMCKaX HEOOXOAUMOMN
uHpOpPMaIUH O
paauoMarepuaiax u
COBPEMEHHOM AIIEMEHTHOM
6aze DC; * uccienoBarb
AKCIIEPUMEHTAIILHO
CBOMCTBa
paguoMaTepHuaioB U
PaAOKOMIIOHEHTOB:
U3MEPATH MapaMeTPhl U
CHUMAaTh XapaKTePUCTUKHU
C TIOMOIIIBIO
pPaguou3MEpUTEIbHON
anmaparypbl 10 THIIOBBIM
METOJIMKaM, IPOBOJUTH
aHaJIU3 MOTYyYEHHBIX
pE3yNbTaToB, JAENaTh
BBIBOJIBI O KAYECTBE
HCCIIENYEMBIX MaTepUATIOB
Y KOMIIOHEHTOB; *
HCII0JIb30BaTh OCHOBHBIE
preMbl 00pabOTKHI
AKCIIEPUMEHTAIIbHBIX
JTAHHBIX.

OKpY>KaIOIIEH CpeIbl,
NIEKTPOMArHUTHON
COBMECTUMOCTH U
TEXHOJIOTUYHOCTH; *
METOJIaMH
AKCIIEPUMEHTAIIbHBIX
HUCCIeq0BaHUI
AIEKTPUYECKUX CBOWCTB
paguoMarepuaioB U
PaIMOKOMITOHEHTOB.

Bunsl 3anstuii

e lIHTepaKTHUBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTHBHBIE
JIEKLUU;

e JlaGopatopHsble
3aHATHS,

o Jlexmuu;

e CamocrosTenbHas
pabora;

e lIHTepaKTHUBHBIE
n1abopaTropHbIe 3aHATHS;
e llHTepakTHBHBIE
JIeKIUY;

e JlaGopatopHsble
3aHATHS,

o Jlexmuu;

e CamocrosTenpHas
pabora;

e lIHTEepaKkTUBHBIC
nabopaTopHbIe 3aHATHUS;
e JlaGoparopHblie
3aHATHS,

e CamocrosTenbHas
pabora;

Hcnonb3yemblie e Ortyer no e Ortyer no e Ortyer no
CpeacTna naboparopHoii pabore; naboparopHoOi paboTe; n1aboparopHOi paboTe;
OLICHUBAHUSA e 3ayer; e 3ayer; e 3ayer;

@opMyIMpoBKa TOKa3aTeled MW KPUTEPUEB OLIEHUBAHUS JaHHOM KOMIIETEHIMU TpPUBEACHA B
tabnure 4.
Tabnuna 4 — [Mokazareau U KpUTEPHUH OIEHUBAHKS KOMITETCHIIUH Ha dTanax

Cocrasn 3HaTh YMmeTn Bnagers
Otnuuno ® * 3JIEMEHTHYIO 06a3y ® OIICHUBATh CBOMCTBA M = ® METOAAMHU,

(BBICOKHUY YPOBEHB)

aHAJIOTOBBIX U IU(PPOBBIX MPABHIBHO BHIOUPATH B

HEOOXOMUMBIMH I
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Xopouio (6a30BbIit
YPOBEHD)

AIIEKTPOHHBIX YCTPOWCTB;
O OCHOBHBIE TTApaMeTPhI
U XapaKTePUCTUKH,
OTIpEIEIISIONIHE
ANEKTPOPHU3NIECKUE
CBOMCTBA AUAJIEKTPUKOB,
MIPOBOJIHUKOBBIX U
MarHUTHBIX MaTepHaJIOB;
O OCHOBHbIE
ANEKTPOPUINICCKUE
CBOMCTBa
panuoMarepuasoB U
o0acTu IpUMEHEHUs UX
B PaJIUO3IEKTPOHHOU
MIPOMBIIIIEHHOCTH; O
TIPUHIIHAITBI
(GYHKIIMOHUPOBAHUA,
napaMeTpsl U
XapaKTepPUCTUKH,
ONPENCIISIIOIINE CBOMCTBA
PE3UCTOPOB,
KOHJICHCATOPOB U
BBICOKOYACTOTHBIX
KaTyIICK
WHIYKTUBHOCTH. O
KOHCTPYKTHBHBIC
0COOEHHOCTH, OCHOBHBIE
CBOIICTBA U 00MacTH
MIPUMEHEHUS
PaJIMOKOMITOHEHTOB B
POC; o komupoBanue u
YCJIOBHBIE 0003HaYEHUS
PaIMOKOMITIOHEHTOB B
KOHCTPYKTOPCKOM
JOKYMEHTAIIHH. ;

® TIPHUHIIATIBI
(YHKIIMOHUPOBAHMS,
rnapameTpsbl U
XapaKTEPUCTHKH,
ONPENCIISIOIINE CBOMCTBA
PE3UCTOPOB,
KOH/ICHCaTOpOB U
BBICOKOYACTOTHBIX
KaTyIlex
WHIYKTUBHOCTH. O

npotecce
MIPOCKTUPOBAHUS
paaromarepuansl u
TUTIOBBIC
PaAMOKOMITOHEHTHI C
Y4€TOM KOHKPETHBIX
YCIIOBUH KCILTyaTalluu U
TpeOOBaHMIT K
Ha/ICKHOCTH,
KOHCTPYKTHBHOU U
3JIEKTPOMarHUTHOU
coBmectuMocTu IC; o
MOJIb30BaThCS
TEXHUYECKOU U
CITPABOYHOM
JUTEPATYPOH, B TOM
yncne MaTepueroMm, B
MIOMCKAaX HEOOXOAMMOMN
uHdopMaruu o
paguoMarepuanax u
COBPEMEHHOM
aneMeHTHoM 6ase OC; o
UCCIIEZIOBATh
9KCIIEPUMEHTAIEHO
CBOIICTBa
paauoMarepuaioB 1
PaAOKOMIIOHEHTOB:
HU3MEPSITH MapaMeTPhl U
CHUMATh XapaKTEePUCTUKH
C TIOMOIIIBIO
paaroU3MEPUTENBHON
anmaparypbl 10 TUTIOBBIM
METOAMKaM, TPOBOAUTH
aHaJIN3 MOJTYYSHHBIX
pE3yAbTaToB, AeNaTh
BBIBOJIBI O KQU€CTBE
HCCIEAYEMBIX
MaTepHuasioB U
KOMIIOHEHTOB; O
HCTIOh30BaTh OCHOBHBIC
npueMsl 00paboTKU
AKCIIEPUMEHTAIIbHBIX
TaHHBIX ;;

® [I0JIb30BaThCS
TEXHUYECKOU 1
CIIPaBOYHOM
JUTEPATYPOH, B TOM
yucne Murepuerom, B
MOMCKaxX HEOOXOMMMON
nHpOpMaLUHU O
paguomarepuanax u
COBPEMEHHOM
s5eMeHTHOI 0aze DC:; 0

BBIOOpA DJIEMEHTHOU
0a3bl 1 KOHCTPYKTOPCKHUX
pELIECHHUH C y4eTOM
TpeboBaHMit
HaJIC)KHOCTH,
YCTOMYMBOCTH K
BO3IEHCTBUIO
OKpY’KaroLIEH Cpelbl,
3IIEKTPOMarHUTHOU
COBMECTUMOCTH U
TEXHOJIOTMYHOCTH; O
METOJIaMU
JKCIIEPUMEHTAJILHBIX
HCCIIEOBAaHUI
AIIEKTPUYECKUX CBOHCTB
paaromMarepuaioB U
PaIMOKOMITOHEHTOB;

® METOJIaMHU,
HEO0O0XOAUMBIMH ISt
BBIOOpA AIIEMEHTHOM
0a3bl 1 KOHCTPYKTOPCKHUX
peleHui ¢ y4eToM
TpeOOBaHMI
HAJIeKHOCTH,
YCTOMYMBOCTH K
BO3/JICHCTBHIO
OKpY)KaIoLIEH Cpebl,
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YA0BIETBOPUTENBH
0 (TOPOTrOBBIH
YPOBEHD)

KOHCTPYKTHBHBIC
0COOEHHOCTH, OCHOBHBIE
CBOICTBa M 00J1aCTH
HpI/IMeHeHI/ISI
PaJIMOKOMITOHCHTOB B
POC; o xonupoBaHue u
YCIIOBHBIC 0003HAYCHUS
pal[I/IOKOMHOHeHTOB B
KOHCTPYKTOPCKOM
Z[OKYMGHTaI_[I/II/I .

® KOHCTPYKTHUBHBIE
0COOEHHOCTH, OCHOBHBIE
CBOICTBA U 00IaCTH
IMPUMCHCHUA
PalMOKOMITOHEHTOB B
POC; o konupoBanue u
yCJIOBHBIE 0003HAYCHUS
PaIMOKOMITOHEHTOB B
KOHCTPYKTOPCKOM
JIOKYMEHTAIWH. ;

HCCIIEIOBATh
IKCIIEPUMEHTAIBHO
CBOICTBA
paaroMarepuaoB u
PaIMOKOMITOHEHTOB:
M3MEPSTH apaMeTphl U
CHHMAaTh XapaKTEPUCTHKH
C TIOMOIIILIO
panIuon3MepHUTEIHLHON
anmaparypsl 10 TUIIOBBIM
METOJIUKaM, TPOBOJHUTH
aHAJIU3 TIOTYYCHHBIX
pe3yNbTarToB, Aeiarh
BBIBOJIBI O KQYECTBE
UCCIIETyeMBIX
MaTrepuaJioB U
KOMIIOHEHTOB; O
UCIIOJIb30BaTh OCHOBHBIE
IpUEMBbI 00paOOTKH
IKCIIEPUMEHTAILHBIX
JIAHHBIX ;;

® JCCIIEN0BaTh
9KCIIEPUMEHTAIILHO
CBOMCTBa
panuoMarepuasoB U
PaTMOKOMITOHEHTOB:
M3MEPSTh TapaMeTphl U
CHMMAaTh XapaKTePUCTUKH
C TIOMOIIIBIO
pauoU3MepUTEIbHOM
armaparypsl 10 THIIOBBIM
METOJIMKaM, IPOBOJUTH
aHaJIN3 TIOJTYYEHHBIX
pEe3yJbTaToB, JIeNaTh
BBIBOJIBI O Ka4€CTBE
UCCIIeyEeMBbIX
MarepuasioB U
KOMITOHEHTOB; O
WCTIOTh30BaTh OCHOBHBIC
npueMsl 00paboTKU
IKCTIEPUMEHTATHHBIX
JAHHBIX ;;

2.2 Komnerennus ITK-7

[1K-7: ciocoOHOCTBIO pa3pabarbiBaTh MPOEKTHYI0 M TEXHUYECKYIO JTOKYMEHTAalLHI0, OQOPMIIAThH
3aKOHYEHHbIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTBHI.

1t hopMHEpOBaHUST KOMIIETEHIIMH HEOOXOINMO OCYIIECTBUTH P/l 3TANOB. JTarbl (POPMHUPOBAHUS
KOMIETEHIIUHN, MpPUMEHSeMble JUIsl STOr0 BUJAbI 3aHATUH M HCHOJb3yeMbIE CPEICTBA OIICHUBAHUS
IIPEACTaBJIEHbI B TAOIMILIE 5.
Tabnuma 5 — Oranel GopMUpOBaHKS KOMIETEHIIMH U MCIIOIb3YEeMbIE CPEICTBA OLIEHUBAHUS

3IEKTPOMarHUTHOU
COBMCCTHUMOCTHU U
TEXHOJIOTUYHOCTH;
METOAaMH
3KCIIEPUMEHTAJIbHBIX
HCCIIEOBAaHUI
JNEKTPUYECKUX CBOMCTB
paauoMarepuaioB U
PaaIMOKOMIIOHEHTOB. ;

® METOJIaMHU,
HEOOXOMUMBIMU IS
BbIOOPA AIIEMEHTHOM
0a3pl 1 KOHCTPYKTOPCKHUX
pELICHUH C y4eTOM
TpeOoBaHMI
HaJeKHOCTH,
YCTOMYMBOCTH K
BO3/JICHCTBHIO
OKpYKaroLIEenl Cpebl,
3JIEKTPOMArHUTHOMN
COBMECTUMOCTH U
TEXHOJIOTUYHOCTH; O
METOJIaMU
SKCIIEPUMEHTAJIbHBIX
HUCCIIeTOBaHUN
ANEKTPUUECKUX CBOMCTB
paguoMarepuainoB 1
PaaIuOKOMITIOHEHTOB. ;

‘ Cocrasn 3HaTh YmMmeTb Bnanets
Coneprxanue * 3JIEMEHTHYIO 0a3y * OLIEHHMBATH CBOICTBA U * METOJaMH,
JTAIlOB AHAJIOTOBBIX U MU(PPOBLIX MPABWIBHO BEIOUPATH B HEOOXOAUMBIMH IS
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3JIEKTPOHHBIX YCTPOUCTB;
* OCHOBHBIC TTAPAMETPHI U
XapaKTEePUCTUKH,
OIpeAEIAOIE
ANEeKTpopU3NYECKUE
CBOMCTBA AUAIIEKTPUKOB,
MIPOBOJIHUKOBBIX U
MarHUTHBIX MaTepPHaJIOB; ®
OCHOBHBIE
ANEKTpoPU3NIECKUE
CBOMCTBA
pazroMarepuasnoB U
o0acTu MpUMEHEHUs UX B
PaarOANEKTPOHHOM
MPOMBILIIEHHOCTH; *
TIPUHITAITBI
(bYHKIIMOHUPOBAHUS,
napaMeTpsl U
XapaKTEePUCTUKH,
ONPEACIISIONINE CBOMCTBA
PE3UCTOPOB,
KOH/ICHCAaTOPOB U
BBICOKOYACTOTHBIX
KaTyIICK MHIYKTUBHOCTH.
* KOHCTPYKTHBHbBIE
0COOEHHOCTH, OCHOBHEIE
CBOICTBa U 00JIaCTH
IPUMCHCHUS
PaOKOMITOHEHTOB B
POC; » xomqupoBanue u
yCIIOBHBIE 0003HAUEHUS
PaIMOKOMITOHEHTOB B
KOHCTPYKTOPCKOI
JIOKYMEHTAIINH.

mporecce
MIPOCKTUPOBAHUS
paaroMaTepHualibl 1
TUIIOBBIE
PaAMOKOMIIOHEHTHI €
Y4E€TOM KOHKPETHBIX
YCIIOBH 3KCILTyaTaluu 1
TpeboBaHUIl K
HaJEKHOCTH,
KOHCTPYKTHBHOU U
AJIEKTPOMAarHUTHOM
coBMecTuMocTH OC; *
10JIB30BaThCsI
TEXHUYECKOU U
CIIPaBOYHOM JIUTEPATYpO,
B TOM uucie MHTepHeToM,
B MTOMCKaX HEOOXOIMMOM
uH(pOopMaIH O
paauoMarepualiax u

COBPEMEHHOM AIIEMEHTHOM

6aze DC; * uccienoBarb
AKCIIEPUMEHTAIILHO
CBOMCTBa
paguoMaTepHuaioB U
PaIMOKOMITIOHEHTOB:
U3MEPSTH MapaMeTPhl U
CHUMAaTh XapaKTePUCTUKHU
C IIOMOIIILIO
paarou3MEPUTENBHON
anmaparypsl 10 THIIOBBIM
METOJIMKaM, IPOBOJUTH
aHaJIU3 MOTYYEHHBIX
pe3yNbTaToB, JAE/IaTh
BBLIBOJIBI O KAYECTBE

HCCIICAYCMBIX MATCPHUAJIIOB

Y KOMIIOHEHTOB; *
UCIIOJIb30BaTh OCHOBHBIE
preMbl 00pabOTKHI
AKCIEPUMEHTAIbHBIX
JTAHHBIX.

BBIOOpA DIIEMEHTHON 0Oa3bl
1 KOHCTPYKTOPCKHUX
PELICHHH C y4EeTOM
TpeOOBaHUH HA/IEKHOCTH,
YCTOHYUBOCTH K
BO3JICVICTBUIO
OKpY>KaIOIIEH CpeIbl,
NIEKTPOMArHUTHON
COBMECTUMOCTH U
TEXHOJIOTUYHOCTH; ®
METOAAMHU
AKCIIEPUMEHTAIbHBIX
HUCCIeq0BaHUI
ANEKTPUYECKUX CBOWCTB
paaromMarepuanoB U
PaIMOKOMITOHEHTOB.

Bunsl 3anstuii

e lIHTepakTuBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTHBHBIE
JIEKLUU;

e JlaGopatopHsble
3aHSTHS,

o Jlexmuu;

e CamocTosTenbHas
pabora;

e lIHTepakTuBHBIE
n1abopaTropHbIe 3aHATHS;
e llHTepakTHBHBIE
JIeKIUY;

e JlaGopatopHsble
3aHSTHS,

o Jlexmuu;

e CamocTosTenbHas
pabora;

e lIHTEepaKkTUBHBIC
nabopaTopHbIe 3aHATHUS;
e JlaGoparopHblie
3aHATHS,

e CamocrosTenbHas
pabora;

Hcnons3yemslie
cpeacTsa
OLICHUBAHUs

e Ortyer no
naboparopHoii pabore;
e 3ayer;

e Ortyer no
naboparopHOi paboTe;
e 3ayer;

e Ortyer no
naboparopHoOi padoTe;
e 3ayer;

@opMynMpoBKa TOKa3aTeled MW KPUTEPUEB OLIEHUBAHUS JaHHOM KOMIIETEHIIMU TpPUBEACHA B
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Tadbnure 6.

Tabnuna 6 — [Tokazarenu U KpUTEPHUH OIEHUBAHKS KOMITETCHIIUH HA dTanax

Cocrasn

3Harb

YMmern

Bnanets

OT1nu4HO
(BBICOKMI YPOBEHb)

® * 3JEMEHTHYIO 06a3y
aHAJIOTOBBIX U LU(PPOBBIX
NIEKTPOHHBIX YCTPOUCTB;
O OCHOBHBIE TapaMeTPbl
Y XapaKTEePUCTHUKH,
OTIpeIEeTISIOINE
ANEKTPOPUINICCKUE
CBOICTBa AUAJIEKTPUKOB,
MIPOBOJHUKOBBIX U
MarHUTHBIX MaTepHaioB;
0 OCHOBHBIE
ANEKTPOPU3NIECKUE
CBOMCTBA
paaromMarepuanoB U
00JIaCTH TPUMEHEHHS UX
B PaJIMOAIIEKTPOHHOMN
MPOMBIIIJICHHOCTH;, O
TIPUHIIMITBI
(YHKIIMOHUPOBAHUS,
napameTpsl U
XapaKTEePUCTUKH,
OTIpe/IETSIONINE CBOWCTBA
PE3UCTOPOB,
KOHJICHCATOPOB U
BBICOKOYACTOTHBIX
KaTyIleK
WHIYKTHBHOCTH. O
KOHCTPYKTHBHBIE
0COOEHHOCTH, OCHOBHEIC
CBOMCTBa U 00JacTu
MIPUMEHEHHSI
PaTlnOKOMIIOHEHTOB B
POC; o konupoBanue u
yCJIOBHBIE 0003HAYEHUS
PaTlmOKOMITOHEHTOB B
KOHCTPYKTOPCKOM
JTOKYMEHTAIHH. ;;

® OIICHUBATh CBOWCTBA U
PaBUJILHO BBIOUPATH B
npotecce
POEKTUPOBAHUS
paaromarepuasl u
TUIIOBBIE
PaIMOKOMITOHEHTHI €
y4€TOM KOHKPETHBIX
YCJIOBHUM JKCILTyaTalluy U
TpeOOBaHMH K
HaJIeKHOCTH,
KOHCTPYKTUBHOH U
3IEKTPOMarHUTHOU
coBmectuMocTu IC; 0
I10JIb30BaThCSI
TEXHUYECKOU U
CITPABOYHOM
JUTEpaTypoi, B TOM
yucne MHTepuerom, B
MOMCKaX HEOOXOAMMOMN
UHPOPMAITUH O
panuomarepuanax u
COBPEMEHHOM
aeMeHTHOH 6aze DC; o
HCCIIe0BaTh
JKCIIEPUMEHTAIIHO
CBOMCTBA
paaroMaTepHualioB 1
PaAOKOMITIOHEHTOB:
U3MEPATH NMapaMEeTPhl U
CHUMATh XapaKTePUCTUKHI
C TIOMOIIBIO
PaguoN3MEpUTENBHON
anmnaparypbl 10 TUIIOBBIM
METOJIUKaM, IPOBOIUTH
aHaJIN3 MOJYYEHHBIX
pe3yabTaToB, JeNaTh
BBIBOJIBI O KAYECTBE
HCCIIeTyEeMbIX
MaTepuaioB U
KOMIIOHEHTOB; O
HCIIO0JIb30BaTh OCHOBHbBIE
npuemMbl 00pabOTKU
SKCIIEPUMEHTAIIbHBIX
JaHHBIX ;;

® °* METOJaMH,
HEOOXOAMMBIMU AJI51
BBIOOpA JIIEMEHTHOM
0a3bl U KOHCTPYKTOPCKHUX
peleHui ¢ y4eToM
TpeOOBaHMI
HAJICKHOCTH,
YCTOMYMBOCTH K
BO3JICHCTBHIO
OKpY)KaroLIEn Cpeibl,
AIEKTPOMArHUTHOM
COBMECTUMOCTH U
TEXHOJIOTUYHOCTH; O
METOAaMHU
SKCIIEPUMEHTAJIBHBIX
HWCCIeq0BaHUI
AIEKTPUYECKUX CBOMCTB
pazromMarepuanoB U
PaIuOKOMITIOHEHTOB. ;

Xoportiro (6a30BbIi
YPOBEHD)

® TIPUHITUIIBI
(GYHKIIMOHUPOBAHMS,
nmapameTpsbl U
XapaKTePUCTUKH,
ONPEACIISIIONINE CBOMCTBA

® [10JIb30BaThCs
TEXHUYECKOU U
CIIPABOYHOM
JIUTEPATYPOH, B TOM
yucne UaTepHeTom, B

® METOJaMH,
HEOOXOAUMBIMHU JUJISt
BBIOOpA DJIEMEHTHOU
0a3bl 1 KOHCTPYKTOPCKHUX
pELIECHHUH C y4eTOM
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PE3UCTOPOB, TOMCKax HE0OXOMUMOM TpeOOBaHMI
KOH/ICHCAaTOPOB U nH(pOpMAITUH O HAJIe)KHOCTH,
BBICOKOYACTOTHBIX paauomarepuaax u YCTONYMBOCTH K
Karyuiex COBPEMEHHOMN BO3JICHCTBHIO
WHIYKTUBHOCTH. O aneMmeHTHoM 6aze OC; o OKpY)KaroLIEn Cpebl,
KOHCTPYKTUBHBIC HCCIIeI0BATh AJIEKTPOMarHUTHON
O0COOCHHOCTH, OCHOBHBIE =~ AKCHEPUMEHTAJIbHO COBMECTUMOCTH U
CBOICTBa U 00NacTu CBOICTBa TEXHOJIOTUYHOCTH;
IPUMEHEHUS paaroMarepHuanoB U METOAaMU
PaZOKOMIIOHEHTOB B PaIMOKOMITOHEHTOB: AKCIIEPUMEHTAIIbHBIX
P3C; o xomupoBanue u U3MEPSTH MapaMeTphl U HCCIIEIOBAaHUI

yCIIOBHBIC 0003HAUCHUS
PalMOKOMITOHEHTOB B
KOHCTPYKTOPCKOMN
JOKYMEHTAIIVH ;;

CHHMAaTh XapaKTEPUCTHKH
C ITOMOIIIBIO
PaguoN3MEpUTENBHOU
anmaparypsl 110 THIIOBBIM
METOJIUKaM, TPOBOIHTH
aHaJIM3 MMOJTY4YECHHBIX
pe3yIabTaToB, AENaTh
BBIBOJIBI O KAY€CTBE
MCCIIEAYEMBIX
MaTepHajoB U
KOMIIOHEHTOB; O
YCTIONIb30BaTh OCHOBHBIE
pueMbl 00pabOTKH

AIEKTPUUYECKUX CBOWCTB
paguoMarepuaioB U
PaIrOKOMITIOHEHTOB. ;

JKCIIEPUMEHTAIIBHBIX
JAHHBIX ;;
VHOBHGTBOPI/ITCHBH ® °* KOHCTPYKTHMBHBIC ® JCCJIECI0BATh ® °* METOJaMu,
0 (IOpPOroBEIi 0COOEHHOCTH, OCHOBHBIE =~ 3KCIIEPUMEHTAILHO HEOOXOIMMBIMH IS
YPOBEHD) CBOICTBa U 00J1aCTH CBOMCTBA BbIOOpPA IIEMEHTHOM
IIPUMEHEHUS paaroMaTepualioB U 0a3bl 1 KOHCTPYKTOPCKHUX
PaIMOKOMITIOHEHTOB B PaaUOKOMITOHEHTOB: peueHui ¢ y4eToM
POC; o komupoBanue u U3MEPATH ITapaMeTPhl U TpeGoBaHUI
yCIIOBHbIE 0003HAYE€HHUS = CHHUMAaTh XapaKTEPUCTUKU HaJEKHOCTH,
PagUOKOMIIOHEHTOB B C TIOMOLIBIO YCTOWYUBOCTHU K
KOHCTPYKTOPCKOM PaguoN3MEpUTENBHON BO3JICHCTBHIO
JOKYMEHTALUHU. ;; anmnaparypsl 110 TUIIOBBIM ~ OKPYKaIOILEH Cpeabl,
METOJIMKaM, IPOBOJIUTH 3JIEKTPOMarHUTHOMN

aHaJIU3 TOTYYECHHBIX
pe3yabTaToB, JeNaTh

COBMCCTUMOCTH U
TECXHOJIOTUYHOCTH, O

BBIBOJBI O KAYCCTBEC MCTOJaMH
HUCCIEAYEMBIX OKCIICPUMCHTAJIBHBIX
MaTcpualioB U HCCJIeIOBaHUM

KOMITOHEHTOB; O
HCII0JIb30BaTh OCHOBHBIE
npuemMbl 00pabOTKU
9KCIEPUMEHTAJIbHBIX
JaHHBIX ;;

AIEKTPUYECKUX CBOMCTB
paxuoMarepuanoB U
PaJIrOKOMITOHEHTOB.

2.3 Komnerennusn I1K-8
[TK-8: TrOTOBHOCTBIO OCYIIECTBISATH KOHTPOJIb COOTBETCTBUSI Pa3pabaThIBAEMbIX IPOCKTOB M
TEXHHYECKOW JIOKYMEHTAllMW CTaHAapTaM, TEXHUYECKUM YCIOBUSAM U JPYTMM HOPMATHBHBIM
JOKYMEHTaM.
Jlist opMHpOBaHMSI KOMIICTCHIIMA HEOOXOIUMO OCYIIESCTBUTE PSIJT ATAOB. DTaIbl POPMHUPOBAHUS
KOMIICTCHIINU, HpI/IMCHHGMBIe IJIA OTOro BHIABI 3aHHTHI>'I nu I/ICHOJ'HJ3yeMBIe CpeIICTBa OILICHUBAHUS
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MIPEICTaBJICHEI B Ta0OHIIe 7.

Tabnuua 7 — Oransl GOPMUPOBAHUS KOMIIETEHIIUU U UCIIOJIb3yeMble CPEACTBA OLICHUBAHUS

AIIEKTPOHHBIX YCTPOICTB;
* OCHOBHBIC MTAPAMETPHI U
XapaKTEePUCTUKH,
OIpeAEIAIONIE
ANEeKTpOopU3NYECKUE
CBOMCTBA AUAIIEKTPUKOB,
MPOBOJIHUKOBBIX U
MarHUTHBIX MaTepPHaJIOB; ®
OCHOBHBIE
aneKTpodusnueckue
CBOICTBa
pazuoMarepuasoB U
o0acTu MpUMEHEHUs UX B
PaIHO3IEKTPOHHOM
MPOMBILIUIEHHOCTH;
TIPUHITAITBI
(bYHKIIMOHUPOBAHUS,
napaMeTpsl U
XapaKTEepPUCTUKH,
ONPEACIISIIONINE CBOMCTBA
PE3UCTOPOB,
KOHJICHCATOPOB H
BBICOKOYACTOTHBIX
KaTyIIeK WHITYKTUBHOCTH.
* KOHCTPYKTHBHBIE
0COOEHHOCTH, OCHOBHEIE
CBOICTBa U 00JIaCTH
MIPUMCHCHUS
PaOKOMITOHEHTOB B
POC; » xomupoBanue u
YCIIOBHBIE 0003HAYEHUS
PaIMOKOMITOHEHTOB B
KOHCTPYKTOPCKOH
JOKYMEHTAIIHH.

Buapl 3ansTuit e llHTEepakTUBHEIC
nabopaTopHBIC 3aHATHUS,
e llHTEepakTHUBHBIE
JIEKIIWH;

e JlaGopatopHsbie
3aHATUS;

o Jlekmu;

e CamocrosiTenbHas

Cocrasn 3HaTh YmMmeTh Bnanets
Coneprxanue * 3JIEMEHTHYIO 0a3y * OLIEHHMBATH CBOICTBA U * METOJaMH,
JTaIlOB AHAJIOTOBBIX U IU(PPOBLIX MPABWIBHO BEIOUPATH B HEOOXOAUMBIMH JUISI

nporecce
IIPOEKTUPOBAHHUS
paaromarepuansl u
TUIIOBBIE
PaZMOKOMITOHEHTHI C
Y4€TOM KOHKPETHBIX
YCIIOBUH KCILTyaTalluy U
TpeboBaHUIl K
HAJICKHOCTH,
KOHCTPYKTUBHOW U
AIIEKTPOMArHUTHON
coBmecTuMocTu JC; ®
MOJIb30BaThCs
TEXHUYECKOU U
CIIPaBOYHOM JIUTEPATYpOl,
B TOM uncie arepuerom,
B MTOMCKaX HEOOXOIMMOM
uH(pOopMaIH O
paauomarepuanax u
COBPEMEHHOM AIIEMEHTHOM
6aze DC; * uccienoBarb
AKCIEPUMEHTAIBHO
CBOMCTBA
paaromarepuanoB U
PaZOKOMITIOHEHTOB:
U3MEPSATH MapaMeTphl U
CHUMAaTh XapaKTePUCTUKHU
C TIOMOIIIBIO
pazroON3MEPUTEILHON
anmnapaTypbl 10 TUIIOBBIM
METOAMKaM, TPOBO/IUTH
aHaJU3 MOTYYEHHBIX
pe3ynbTaToB, AeNaTh
BBIBOJIbI O KAYECTBE
HCCIIETyeMbIX MaTepHajioB
Y KOMIIOHEHTOB; *
HCIIOJIb30BaTh OCHOBHbBIE
npruemMbl 00paboTKH
AKCIEPUMEHTAIbHBIX
JTAHHBIX.

e llHTepakTHBHBIE
nabopaTopHBIC 3aHATHS,
e llHTEepakTUBHbBIC
JCKIUHY;

e JlaGopatopHsble
3aHSTHS,

o Jleknuu;

e CamocTrosTenbHas

BBIOOpA DIIEMEHTHON Oa3bl
1 KOHCTPYKTOPCKHUX
pPELICHHH C y4eTOM
TpeOOBaHUH HAIEKHOCTH,
YCTOHYUBOCTH K
BO3JICHCTBHIO
OKpY>KaroIIEH CpeIbl,
NIEKTPOMArHUTHON
COBMECTUMOCTH U
TEXHOJIOTUYHOCTH; *
METOAAMH
AKCIIEPUMEHTAIbHBIX
HCCJIeIOBaHUN
ANEKTPUYECKUX CBOMCTB
paaromMarepuanoB U
PaIMOKOMITOHEHTOB.

e llHTepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGopaTtopHble
3aHATHS,

e CamocTosTenbHas
pabora;
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pabora;

pabora;
Hcnonb3yembie e Ortyer no
cpeacTsa naboparopHoii pabore;
OLICHUBAHMUSI e 3auer;

e Ortyer no
naboparopHoii pabote;
e 3ayer;

e Ortyer no
naboparopHoii pabote;
e 3ayer;

@opMylnupoBKa IOKa3arene W KPUTEpUEB OLIEHWBAaHUS JIaHHOM

KOMIICTCHIIMKU IIPUBCJACHA B

Tabnure 8.
Tabnwuma 8 — [Toka3arenu ¥ KpUTEPHH OIICHUBAHKS KOMITIETCHIIMK Ha dTanax

Cocrasn 3Harb VYmMmeTb Brnaners
Ot1auyHO ® 3JICMCHTHYIO 0a3y ® OI[CHMBAThL CBOMCTBA M ® METOJAMH,

(BBICOKMI yPOBEHb) — aHAJOIOBHIX M IU(PPOBLIX
IEKTPOHHBIX YCTPOUCTB;
O OCHOBHBIE TapaMeTpPbl
Y XapaKTEePUCTHUKH,
OTIpEICTISIOINE
ANEKTPOPUINICCKUE
CBOICTBA AMAJICKTPUKOB,
MIPOBOJHUKOBBIX U
MarHUTHBIX MaTepHalioB;
O OCHOBHbIE
ANEKTPOPU3NIECKUE
CBOMCTBA
paaromMarepuanoB U
00JIaCTH TPUMEHEHHS UX
B PaJIMO’IEKTPOHHOMN
MPOMBIIIJICHHOCTH;, O
TIPUHIIMIIBI
(YHKIIMOHUPOBAHMUS,
napameTpsl U
XapaKTEePUCTUKH,
ONPENEIISIOIINE CBOMCTBA
PE3UCTOPOB,
KOHJICHCATOPOB U
BBICOKOYACTOTHBIX
KaTyIleK
WHIYKTHBHOCTH.
KOHCTPYKTHBHBIE
OCOOEHHOCTH, OCHOBHEIC
CBOMCTBa U 00NacTu
TIPUMEHEHHSI
PalmOKOMITOHEHTOB B
POC; xomupoBanue u
YCJIOBHBIE 0003HAYEHUS
PalnOKOMIIOHEHTOB B
KOHCTPYKTOPCKOM
JOKYMEHTAIIUH.

IMpaBUJIBHO BBI6I/IpaTB B H606XOI[I/IMI)IMI/I JJIA

nporiecce BBIOOpA IIEMEHTHOM
MPOEKTUPOBAHUS 0a3bl 1 KOHCTPYKTOPCKHUX
paguoMarepHabl 1 pelieHuit ¢ yueTom
THUIIOBEIC TpeOOBaHMI
PaIMOKOMITOHEHTHI C HaJIC)KHOCTH,

Y4€TOM KOHKPETHBIX YCTOWYUBOCTHU K
YCJIOBHM KCIUTyaTalliil 1~ BO3ACHCTBUIO
TpeOOBaHMI K OKpYXarollen cpeibl,
HAJIE)KHOCTH, JJIEKTPOMAarHUTHON
KOHCTPYKTUBHOU U COBMECTHUMOCTH U
AJEKTPOMArHUTHOM TEXHOJIOTUYHOCTH; *
comectuMocTH DC; o MeTOoJIaMH
II0JIb30BATHCS SKCIIEPUMEHTAJIbHBIX
TEXHUYECKON 1 HCCIIeIOBaHUH
CIIPaBOYHOM NEKTPUYECKUX CBOMCTB

JIUTEPATYpOH, B TOM
yucne MHTepuerom, B
MOMCKaX HEOOXoIMMOn
nHpopMaIuu o
paguomarepuaiax u
COBPEMEHHOM
a1eMeHTHOM 6aze DC; o
HCCIIe0BaTh
9KCIIEPUMEHTATIBHO
CBOMCTBA
panuoMarepHasoB U
PaOKOMITIOHEHTOB:
U3MEPATh apaMeTphl U
CHHMAaTh XapaKTePUCTHKH
C TIOMOIIBIO
pannon3MepHUTEIbLHON
armaparypsl 10 THITOBBIM
METO/IMKaM, IPOBOJIUTH
aHaJIU3 MOJTYYEHHBIX
pe3ynbTaroB, Aeaarh
BBIBO/IbI O KQYECTBE
HCCIIETyEMBIX
MarepuasoB U
KOMITIOHEHTOB; O
UCIOJIb30BaTh OCHOBHBIE
npueMsl 00paboTKU
IKCIEPUMEHTATIBHBIX
JAHHBIX ;

paanoMarepualioB 1
PAAVOKOMIIOHCHTOB;,
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Xopowo (6a30BbI  © IPUHIUIILI ® [10JIb30BaTHCS e METOIAMH,
YPOBEHb) (GYHKLIMOHUPOBaHMUS, TEXHUYECKOU U HEOOXOIMMBIMU JIJIsI
[apaMeTpsl U CIIPaBOYHOM BBIOOpA 2IIEMEHTHOM
XapaKTEPUCTHKH, JUTEPaATypoH, B TOM 0a3bl 1 KOHCTPYKTOPCKUX
onpenenstomue cBoiucTea  uyucie Marepuerom, B peleHui ¢ y4eToM
PE3UCTOPOB, IIOUCKaX HEOOXonuMOon TpeOoBaHUI
KOHJICHCAaTOPOB U nHpOpMaLIUHU O HaJIe)KHOCTH,
BBICOKOYaCTOTHBIX paaguomarepuaax u YCTOHYHMBOCTH K
Karyliexk COBPEMEHHOMN BO3JICHCTBHIO
WHIYKTUBHOCTH. aneMeHTHoM 6aze OC; o OKpY)KaroLIEH Cpebl,
KOHCTPYKTHBHbIE HCCIIE0BaTh IIEKTPOMArHUTHOU
0COOEHHOCTH, OCHOBHBIE = 3KCIIEPUMEHTAJILHO COBMECTHUMOCTH U
CBOMCTBA U 00JIaCTH CBOMCTBA TEXHOJIOTUIHOCTH; O
IIPUMECHEHHUS paauoMarepuaioB u METOAMHU
PaaUOKOMIIOHEHTOB B PaAOKOMIIOHEHTOB: 9KCIEPUMEHTAJIbHBIX
POC; xoqupoBanue u U3MEPSTH N1apaMETPhI U UCCIIEJOBaHNI
YCIIOBHbIE 0003HAYE€HHUS = CHUMATh XapaKTEPUCTUKU 3JIEKTPUUECKUX CBOWCTB
PaAMOKOMIIOHEHTOB B C IIOMOLIBIO pazroMarepuaoB U
KOHCTPYKTOPCKOM PaguoN3MEpUTENBHOU PaIHOKOMIIOHEHTOB. ;;
JOKYMEHTALUH anmnaparypsl 110 TUIIOBBIM
METOAMKaM, IPOBOIUTH
aHaJIU3 MOJIY4YECHHBIX
pe3yJIbTaToB, eNarh
BBIBOZIbI O KAYECTBE
UCCIIENYEMBIX
MarepuajoB U
KOMITOHEHTOB;
UCIIOJIb30BaTh OCHOBHBIE
npuemMbl 00pabOTKU
JKCIEPUMEHTAIIbHBIX
JTaHHBIX ;
VIIOBIICTBOPUTEIBH @ KOHCTPYKTHBHEIC ® JCCIIEI0BATh ® METO/IaMH,
0 (IOpPOroBEIi 0COOEHHOCTH, OCHOBHBIE =~ 3KCIIEPUMEHTAILHO HEOOXOIMMBIMH IS
YPOBEHD) CBOICTBa U 00J1aCTH CBOMCTBA BbIOOpPA AIIEMEHTHOM
IIPUMEHEHHUS pazroMarepuaoB U 0a3bl 1 KOHCTPYKTOPCKHUX
PaIMOKOMITIOHEHTOB B PaaNOKOMITOHEHTOB: peleHui ¢ y4eToM
POC; o xomupoBanue u U3MEPATH apaMeTphbl U TpeGoBaHU
YCIIOBHBbIE 0003HAYE€HHUS = CHHUMAaTh XapaKTEPUCTHKU HAJEKHOCTH,
PaAMOKOMIIOHEHTOB B C TIOMOIIBIO YCTOMYHMBOCTH K
KOHCTPYKTOPCKOM PaguoN3MEepUTENBHON BO3JICHCTBHIO
JOKYMEHTALIUH. anmnaparypbl 110 TUIIOBBIM | OKPY>KAIOILEN CPEIbI,
METOMKaM, TPOBOIUTD 3JIEKTPOMarHUTHOU
aHaJIU3 MOIY4YEHHBIX COBMECTHUMOCTH U
pe3yJIbTaToB, €NaTh TE€XHOJIOTUYHOCTH;
BBIBO/IbI O KQUECTBE METOAAMHU
HCCIENYEMBIX 9KCIEPUMEHTAIBHBIX
MaTepualoB U UCCIIEZIOBaHUN
KOMITIOHEHTOB; IEKTPUYECKUX CBOMCTB
HCII0JIb30BaTh OCHOBHBIE = PaJiMOMaTEpHATIOB U
pueMbl 00paboOTKH PaIMOKOMITOHEHTOB. ;
9KCIEPUMEHTAJIBbHBIX
JaHHBIX ;
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3 TunoBble KOHTPOJIbHbIE 3aJAHUS
I[JISI pcain3any BBINICTIICPCUYUCIICHHBIX 3a1a4 06yquI/1;1 HCIOJIB3YIOTCA TUIIOBLIC KOHTPOJIBHBIC
3aJlaHusl WJIM MHbIE MaTepuaibl, HEOOXOIUMBIC JJI OLIEHKH 3HAHWM, YMEHUH, HAaBBIKOB U (WJIM) OMBITA
NEeSATEILHOCTH, XapaKTePU3YIOIIUX JTarnbl (OPMHUPOBAHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHUS
0o0pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Tembl KOHTPOJIBHBIX padoT
— BnusHue Bnaru Ha MOBEpXHOCTHOE U 0OBEMHOE CONIPOTHBIICHHUE JUAIEKTPHKOB
— TeMneparypHas 3aBUCHMOCTb 3JIEKTPUUECKOM TPOBOAUMOCTH IUIIEKTPUKOB

3.2 DK3aMeHAMOHHbIE BONPOCHI

— Tlomspu3zanust TUAIEKTPUKOB U UX KiIacCH(pUKanusl.

— Henonspuble 1 noIApHBIE AUIEKTPUKH.

— OcHOBHBIE 37E€KTPO(U3UUECKUE IMApaMEeTPbl JUAIEKTPUKOB. [lacCHUBHBIE IUAIEKTPUKH, HUX
CBOMCTBA U 00J1aCTU IPUMEHEHHUS

— AKTHBHBIE JUDJICKTPUKH, UX CBOICTBA M 00JIaCTH MPUMEHEHUS

— Kiaccudukanms, napameTpsl 1 XapaKTEPUCTHKH MAarHUTHBIX MaTepHuajoB

— OcHoBHbIE CBOWCTBA U 00JIACTU NPUMEHEHUSI MATHUTOMSATKUX U MarHUTOKECTKUX MaTEpUajIoB

— BrusHue Biaru Ha MOBEPXHOCTHOE U OOBEMHOE COIIPOTUBIIEHNE AUIIEKTPUKOB

— TemmneparypHasi 3aBUCHMOCTb 3JIEKTPUUECKOM MPOBOAUMOCTH IUIIEKTPUKOB

3.3 Tembl 1a00paTopHBIX padoT
— HccnenoBanue KOHIEHCATOPOB MOCTOSSHHOM €MKOCTH
— HccnenoBanue pe3sucTopoB MOCTOSHHOTO COMPOTUBIICHUS

4 Meronn4yeckue MaTepuaJIbl
Jlns obecnieuenus npoiecca oOydeHHs] U pelieHus 3ajad oO0y4yeHHUs HCIOJIBb3YIOTCS CIEeNyIOIIHe
Marepuabl:
— METOJMYECKHE MaTepUabl, OINPENENSIONNe IPOLEAYPhl OICHWBAHMS 3HAHWM, YMEHUH,
HaBBIKOB M (WJIM) ONBITA JAEATEIHOCTH, XapaKTePH3YIOIIMX STambl (OpP-MHUPOBAHUS KOMIETEHIIHH,
comtacHo 1. 12 paGoyei mporpamMMsl.

4.1. OcHoBHasl JuTEparypa
1. Pagmomarepuansl u paaiuoKoMIOHEHTHI: YuebHoe nocodue / Congarona JI. FO., Ky3eOnbix H.
N. - 2012. 177 c. [DnexTponHslii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/2733,
CBOOOIHBIA.

4.2. lonoTHUTeIbHAS JUTepaTypa
1. TlacemkoB B.B., Copokun B.C. Marepuansl snektpoHHoi TexHuku.- C-I1.; U3n-Bo «Jlanby,
2003. — 367 ¢ (mammuune B oudbmmoreke TYCYP - 39 5k3.)

4.3. Obs13aTesbHbIE YUeOHO-MeTOAHYECKHUE MOCOOH s

1. OOmme TtpeOoBaHus U TpaBwia OQGOPMIICHHS OTYETOB IO JIAOOPAaTOpHBIM paboTam:
Meronudeckne yka3aHus 1Mo O(GOPMIICHHIO OTYETOB IO JTA0OpPaTOPHBIM padoTaM sl CTYACHTOB BCEX
cnenmanbHocTet / KyszeOmpix H. M. - 2012. 11 c. [DnektpoHHBIH pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/3890, cBOOOAHBIIA.

2. Panuomarepuanbsl W PaJUOKOMIIOHEHTHI: METOMWYECKHE YKa3aHUs IO CaMOCTOSTEIbHON
pabore crynentoB / Commaroa JI. 1O. - 2012. 7 c. [DnexrponHsii pecypc| - Pexxum nocryma:
https://edu.tusur.ru/publications/1489, cBOOGOIHBIA.

3. Kypcoroe mpoekrupoBanue: MeToandeckoe MocoOue 1Mo BRITIOTHEHHIO KYPCOBOM pabOTHI 10
mucuuruinHe “TlepcniektuBHas »nemenTtHas 6aza POC” / Ky3ebnsix H. U. - 2011. 40 c. [DnekTpoHHBII
pecypce] - Pexxum nocryna: https://edu.tusur.ru/publications/343, cBOOOIHBIA.

4. HccnenoBaHWe KOHJIGHCATOPOB TOCTOSSHHOM €MKOCTH: Meronuueckue yKasaHus K
BBITIOJIHEHHIO JTaboparopHoi pabotsl / Kyzebnsix H. U. - 2012. 25 c. [DnexTponHsiii pecype] - Pexxum
nocrymna: https://edu.tusur.ru/publications/1246, cBOOOIHBIIA.

5. MHccnenoBanue pe3UCTOPOB TMOCTOSIHHOTO COMPOTHUBICHUA: MeToauyeckue yka3zaHus K
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BBINOJIHEHHIO JTabopaTopHoil pabotsl / Ky3e6usix H. U. - 2012. 24 c. [DnexTpoHHslil pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1245, cBOOOTHBIA.

4.4. ba3bl JaHHBIX, HH(POPMAIIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. HayuHo-o6pa3oBarenbusblii moptan TYCYP http://edu.tusur.ru/
2. WznarenbctBo «Jlanby» DiekTpoHHO-OMOIMOTeYHas cucTema http://e.lanbook.com/
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