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TCXHOJIOTUS HAHOIIEKTPOHHAIX CPEACTE, TEeXHOIOTHS 3IEKTPOHHLIX CPEICTB

®Dopma 00yueHun: Ounas

DakyabTeT: Pannoxoncrpykropekuii (PK®)

Kadenpa: Koncrpynposanus u ipor3soacTea paauosneKTpOHHOR anmaparypsl (KUIIP),
Koncrpyuposanust y3nos u geraneii POA (KY]IP),

Pamnos1ekTpOHHBIX TEXHOIOTHI U YKONIOruIeckoro MoHuTopuara (PITIM)
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! Jlexuuu 32 | 32 | uacos

2 Jlaboparopublie paboTsl 16 16 | wacom

3 IIpaxTuueckue 3ausTus | 44 - yaca

4 Kypcopoii npoekr (KPC) (ayauropHas)

5 Beero ayAMTOpHBIX 3aHATHH 92 | 92 yaca

{(cymMma | - 4)

6 M3 Hux B MHTEpakTUBHOK hopme 48 48 | uacos

7 CamocrosTenbHas padota cryaeHtos (CPC) 16 16 | uacos

8 Bceero (0e3 sx3amena) (Cymma 3. 7) 108 08 | Yacos

9 CamocT. paboTa Ha MOArOTOBKY. CIa4y IK3aMeHa 3 36 | Yacos

10 Oobwas Tpyaoemkocts (Cymma 8. 9) 144 144  Yaca

(B 3a4ETHBIX EAMHMLIAX) - - 3ET

OK3aMeH 4 (YeTBepTLIii) ceMecTp
Tomex 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokost Ne 185 ot « 24 » 5 2016 1.

JIicr coraacosanun

Pabouas nporpamma corzacoBana ¢ haxkyITEToM. nIpOoQHIHPYIOeiH H BhITYCKAOIIEH

b

Ka(i)e,f[paMI/I HaIlIpaBJICHH A NOATOTOBKHU (CIICHHATIBHOCTH }.

Hexan  PK® %\ - J.B.O3épkun
(nom

(Ha3BaHue BakybTeTa) (®HO)

3aB. npoduIHpyIOIIEi

xabenpoii  KUIIP Q —  J1.B.O3sepkun
(Ha3gaHue Kadenpsl) (u:e_ﬁ'ucr,) (P.1.0.)

3aB. BBITYCKAIOLIEH

kapenpoit _ KV]IP A _ AT Jlomunos
(HassaHHe Kaeapsl) (noutuce) (®.N.0.)
3aB. BBINYCKAIOLLEH /21
kabeapoit PITOM % B.J.Tyes
(HaszBanue xadeapsl) %noanucby (P.H.0.)
DKCHepThI: é)
kad KV]IP _npodeccop ¥cey  CI. Exanun
(MecTo padoTsi)  (3aHHMaemas JOHKHOCTS) (moanuce) (D.M.0)
AP
_ Kadenpa KUIIP  gonent A.A.YepHrimmés
(MeCTO paboTh) (3aHuUMaeMast JOJIKHOCTD) (HOMB) ’ ) (D.M.0)
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1. Henu u 3axa4u AUCHHUIJIMHBI, €€ MECTO B Y4eOHOM mpoiecce:

1.1 Hean u3yyeHuss AUCHMIIHHBI

Lenpto WM3y4eHUs AMCUUIUIMHBI «MaTepuanbl M KOMIIOHEHTBI 3JIEKTPOHHBIX CPEACTBY»
SBIISIETCS ~ Oo0ecrieueHne HEOOXOAMMOTO YPOBHS  KOMIETEHIWH  CTYASHTOB-OaKaiaBpOB
cnenuanpHocTH 11.03.03 - «KOHCTpyHMpOBaHME W TEXHOJIOTHSI 3JIEKTPOHHBIX CpPENCTB» B
pasnenax:

*  MarepHuabl 3JEKTPOHHBIX cpenacTs (JC) — AUANEKTPUKH, TPOBOAHUKOBBIE U MAarHUTHBIC
MaTepHalbl;

*  KOMIIOHEHTHI - PE3UCTOPBI, KOHACHCATOPBI, KATYIIKH HHIYKTHBHOCTH.

1.2 3agauu u3yyeHUus: AUCHHILINHBI

® I3yYeHHE OCHOBHBIX JJIEKTPOGMU3UYECKUX CBOWCTB NWAJICKTPHUKOB, MPOBOAHUKOBBIX W
MATHUTHBIX MaTEPUAIOB U 00JacTell MpUMEHEHHS DTHX MaTepuaios B JC;

® IBy4YeHHE MPUHOHUIOB (PYHKIMOHUPOBAHUS W KOHCTPYKTHBHOTO  HWCIOJHEHWS,
OCHOBHBIX  CBOHCTB, DKCIIYATALIMOHHBIX _ XAPAKTEPUCTHK M 00JIACTEN  IPUMEHEHUSI
panuokomnoneHTos (PK);

® 3HAKOMCTBO C METONAMH WCCIIEOBAHUS CBOMCTB U pacdeTa MapameTpoB HEKOTOPBIX
paaroOMaTepUaoB U PaTUOKOMIIOHEHTOR;

® 3HAKOMCTBO C IPUHLMMNAMHU 0003HAYEHUs] (MAPKUPOBKH) OTE€YECTBEHHBIX IMACCHBHbBIX
PAJIMOKOMITOHEHTOB U € YCJIIOBHBIMH 0003HAYEHUSIMHU MX B KOHCTPYKTOPCKOH TOKYMEHTALIHH.

2. MecTo gucuuminHbl B crpykrype OOII:

JuctumuimHa «MaTtepuaibl 1 KOMIIOHEHTBI 3J1eKTpOHHBIX cpenctB» (b1.b.21) oTHocutcs k
©a30Boii yacTu MPo¢heCCHOHATBHOTO UKJIA 00s3aTeTbHBIX JUCIIUILINH.

[Tony4eHHbIe 3HAHUS U HABBIKU HCTIONB3YIOTCS MPU U3YUYEHUU CMEKHBIX MPO(HeCCHOHAIBHBIX
TOUCIUILINH, TIPU BBIMOJTHEHUN BBIYCKHON KBaJTM(pUKALIMOHHOU paboThI.

3. TpeGoBaHus K Pe3yJIbTATAM OCBOEHHS] AUCHHILIHHBI: TIPOLIECC U3YUESHHSI TUCIUITIIHBI
HarpasyieH Ha (OPMUPOBAHHE CIECAYIOLINX KOMITETEHIINHA:

® CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE MPHEMbl O0pabOTKM U TPEACTaBICHUS
sKcriepuMeHTanbHbIX JaHHbIX (OI1K-5);

B pesyabTare H3y4eHHs] AUCHUIIJIMHBI CTYAEHT A0JIKEH:
3HaTh:
® 3JIEMEHTHYIO 0a3y aHaJIOTOBBIX U IIU(PPOBBIX HIEKTPOHHBIX YCTPONCTB,;
® OCHOBHBIE TIApaMeTpPbl U XapaKTEPHUCTHKH, ONpeAessIoIne 3JaekTpodusnyueckne
CBOMCTBA AM3JIEKTPUKOB, NPOBOIHUKOBBIX Y MArHUTHBIX MaTepUaJoB;
® OCHOBHBIE JJIEKTPODU3NIECKIE CBOHCTBA PaIMOMaTePUANIOB U 00JACTH NPUMEHEHUS UX
B PaAMO3JIEKTPOHHON NMPOMBIIITIEHHOCTH,
® MPUHUUIBI (PYHKUMOHUPOBAHUS, HApaMETPbl W XapaKTEPHCTUKH, ONPeAessIIoInne
CBOMCTBA PE3UCTOPOB, KOHJIEHCATOPOB U BBICOKOYACTOTHBIX KATYIIEK HHAYKTUBHOCTH.
® KOHCTPYKTHBHbIE OCOOEHHOCTH, OCHOBHBIE CBOWCTBA W OO0JAcCTH TNPUMEHEHUs
SJIEKTPOHHBIX KOMOOHEHTOB B JC;
® KONMPOBAaHWE W YCIOBHBIE OOO3HAYEHMS PAJUOKOMIIOHEHTOB B KOHCTPYKTOPCKOM
JOKYMEHTALUU.
Ymets:
® OIICHUBATb CBOWCTBA W TNPAaBWIBHO BBIOMPATh B MPOLECCE MPOCKTUPOBAHHUS
paguoMaTepualibl U TUIIOBBIE PATHOKOMIIOHEHTHI C Y4€TOM KOHKPETHBIX YCIOBHUH HKCIUTyaTaluu
U TpeOOBaHUH K HaIEKHOCTH, KOHCTPYKTUBHOHN M 3JIEKTPOMArHuTHOH coBMecTuMocTh JC;
® [I0JIb30BATBCSI TEXHUYECKOW M CIPaBOYHOM JUTEpaTypoM, B TOM uucie HHTepHeTOM, B
NOUCKaxX HeoOXomuMoH HMHpOpManMU O paguoMaTepualaXx M COBPEMEHHOW 3JIEMEHTHOH 0ase
9C;

2
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® ICCJIEIOBAaTh HKCIEPUMEHTAIBHO CBOWCTBA PaguOMAaTEPHANOB U PAAUOKOMIIOHEHTOB:
U3MEpATh MapameTpbl M CHUMATb XapaKTePUCTUKU C MOMOIUBID PaguOU3MEPUTEIbHON
anmapaTrypsl IO TUIOBBIM METOAMKAM, MPOBOAUTH AHAIN3 IOJYYEHHBIX PE3yJIbTaTOB, AENATh
BBIBOZIBI O KAYECTBE UCCIEAYEMBIX MATEPHAIIOB U KOMIIOHEHTOB;

® JICTIOJIE30BATh OCHOBHBIC MpPUEMbI OOpabOTKH M NpPENCTaBIEHUs] 3KCHEPUMEHTAIbHBIX
JIAHHBIX.

Baagers:

e MeromaMu, HeOOXOIUMBIMH Il BEIOOpA 3JIEMEHTHOM 0a3bl 1 KOHCTPYKTOPCKUX PELICHUN
¢ ydyeroM TpeOOBaHMI HAAEKHOCTH, YCTOHYMBOCTH K BO3JEHCTBUIO OKPYKAIOLIEH Cpenpl,
3JIEKTPOMArHUTHOW COBMECTUMOCTH U TEXHOJIOTMYHOCTH;

e MeromamMu OOpabOTKM W  TPEACTABJIICHUS  OKCIEPUMEHTANbHBIX  HCCICIOBAHUI
SJIEKTPUYECKHUX CBONCTB PAAMOMATEPHAJIOB U PAJUOKOMIIOHEHTOB.

4. O0bem auCUMIIMHBI ¥ BUABI Y4eOHOIl padoThI

OO11ast TPy IOEMKOCTh TUCHUILINHBI COCTABIISET 4 3a4€THbIEC EANHULIBL.
Bun yueOHoI paGoThI Bcero Cemectp
4acoB 4
AyauTOpHBbIE 3aHSITHS (BCEro) 92 o0
B Tom 4ucne:
Jleknuu 32 32
Jlaboparopubie pabotsl (JIP) 16 16
ITpaktrueckue 3ansarus (113) 44 44
CamocTosiTeibHasi padoTa (Bcero) 2 52
B ToMm uucrne:
ITpopaboTka TeOpEeTHIECKOro MaTepuaa 4 4
IMoxnroroska k mabopatopHsIM padoTam u 4 4
COCTABJICHUE OTYETOB
ITonroroBka Kk NpakTUYECKUM 3aHSATHSM, BBIOJHEHNE 3 3
3a0aHUN
Bun npomexyTouHo# arrecranuu (JK3amMeH) 36 36
Obwast TpyA0EMKOCTb, 9ac 144 144
3auerHble Ennnnnbl Tpynoemkoctu 4 4
S. ConepxaHue QMCHUILTHHBI
S.1. Pazgenbl AMCHUNIMHBI M BUABI 3AHATHH
; ~ | Popmupyem
. N < O 'S
SFEEEIEEE
i HanmeHnoBaHnue pasfena qUCLIUIINHBI % S E &= 2 © = | xomnereHuu
1
= |5 B|E§IC&E 8 3 u
1. | BeogHas yacTs 4 6 4 14 OIIK-5
2. | IIpoBOAHUKOBBIE MaTepUATILI 4 4 6 2 16 OIIK-5
3. | Judnexktpuku 5 4 6 ) 17 OIIK-5
4. | MarautHble MaTepuabl 4 6 2 12 OIIK-5
5. | Pesucropsl 4 6 2 12 OIIK-5
6. | Konaencaropsl 5 4 6 2 17 OIIK-5
7 BricokouacTOTHBIE KaTyLIKU 6 4 2 5 20 OTIK-5
UHAYKTUBHOCTH
Beero | 32 | 16 | 44 16 108
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5.2. Conep:xanue

a3/1eJ10B JICKIIHOHHOI'0 Kypca

Homep n Tpynoem Popmn
HanMeHoBaHHe | Homep nexuuii u comep:kanue pas3nesnon (JTEKIHi) kocts | DYoo
pasnenos (gac.) KOMIIeT
EHLINU
| Bromtas 1acts 1. Henw, 3amaun 1 coaepskaHue quciuruiuabl. O01mme A
CBEICHMsI O paguoMaTepuanax U palMOKOMIOHEHTAaXx.
2. 1 DnexTpuyeckast MPOBOJUMOCTb. 3oHHas
IIpoBogHUKOBBIE | dHepreTudeckas CTpPyKTypa MarepuanoB. OCHOBHbIE A
MaTepuabl anekrpodmsnueckue napamerpol [TM.
(IIM). 2. Croiictea u obaactu npumenenus [IM B OC.
2. [Nonspusauus TUJIEKTPUKOB U UX KJIaCCU(UKALIHS.
HenonsipHble 1 nonsipHble TUBJIEKTPUKH.
3. OcHOBHBIE  JJIEKTPOPU3IUYECKHE  TMapaMeTphl
3. JIudNeKTpUKH | AMDJACKTPUKOB.  llacCHBHBIE — AUBNEKTPUKH,  UX 5
CBOMCTBa 1 00JIaCTH IPUMEHEHUSI.
4. AKTHBHBIE TUAJIEKTPUKH, UX CBOHCTBa U 0OJacTu
IPUMEHEHUS.
4. Knaccudukanus, mapameTpbl U XapaKTePUCTHKU
4. MarauTHsble MAarHUTHBIX MaTE€PUAJIOB. A OIIK-5
MaTepUaJIbI 5. OcHOBHbBIE CBOHCTBa W O0JAaCTH NPUMEHEHHUs
MArHUTOMSITKHUX U MAarHUTOXKECTKUX MaTepHasoB.
6. Knaccupukanus, ycioBHbIe 0O0OO3HAYEHUS U
MapkupoBka. IlapameTpbl M XapakTepUCTUKU.
5. Pe3uctopsbl " 4
OcHOBHBIE CBOHCTBA M O0NACTH  NPUMEHEHHS
PE3UCTOPOB.
7. Knaccudukarusi, ycIOBHbIe OOO3HAYE€HUS U
MapKUPOBKAa _ KOHJEHCAaTOPOB. ITapameTpsl  u
6. Konnencaropsl . 5
xapakrepuctuku. OCHOBHbIE CBOIWCTBA H 00JacTH
IPUMEHEHUs] KOHIEHCATOPOB.
7. 8. Knaccudukamms u yciaoBHble obosznaueHuss BKU.
BricokouactorH | Ilapamerpbl kaTyiliek HHAYKTUBHOCTH. (OCHOBHbIE
bI€ KAaTYILIKU cBolicTBa 1 o0nactu npuMmeneHust BKU. 6
WHAYKTUBHOCTH
(BKN)

5.3 Pasznennl

JHCIHILTHHBI

(mpeabIAYIIEMH) H 00eceYHBAeMBIMH (IOCJIEAYIOIIHMH ) THCHHATUTHHAMH

H MEKAHCHUHIVIMHHAPDHBIEC CBH3H C OﬁeCHe'll/lBalO]J.ll/lMl/l

Howmepa pa3aenos nanHol nucuurinHabl U3 Tadn.5. 1, ans
HaumenosaHnue
KOTOPBIX HEOOXOAMMO M3yUeHHEe 00SCIIEUHBAIO UK
Ne 00eCTIeMBAIOMUX 1 (mpenpinymux) u odecrneunBaeMbiX (MOCIEAYIOMINX )
/1 obecreynBaeMbIX P Y y
UCIUTLINH JUCTMIITA
A 1 | 2 | 3 | 4 | 5 | 6 | 7
IlpenmecTByOmHe THCIUHIIHHBI
1. | MaremaTtuka + + + + + + +
2. | dusuka + + + + + +
3. | OcHOBEI TeOpHUU LieNel + + + + + +
Hocaeaywmue AUCHHNIMHBI
ABTOMaTH3UPOBAHH
1. OMATH3HPOBAHHOE + + + + + + +
npoexktuposanue POC
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5.4. CooTBeTCcTBHE KOMMNEeTeHIUH, GopMHPYEeMBIX NPH U3Yy4YeHUH TUCHUILIHHBI, U

BU/AO0B 3aHATHH

pabor.

Ilepeuens Bunp! 3anstuit 5 ey B e
xomnerenimii | JI | Jlab | CPC P P
OIIK-5 + + + | TecToBbIii onpoc 1 ONpoc Ha JTAOOPATOPHBIX 3aHATHUSIX.
B mpomecce BbIMONHEHUS W 3aIUTHl JIAOOPATOPHBIX
OIIK-5 + | -+ pon o parap

Ycnosable obo3Hauenus: JI — nekmuu, J1ab — maboparopusie padorsr, CPC —
CaMOCTOATENIbHAS Pad0Ta CTYCHTA.

6. MeToan! 1 (popMbI Oprauu3zanuu o0ydeHus. TexHOJIOrHM HHTEPAKTUBHOIO 00y4YeHHs

Jlns yCHemHoro OCBOEHHUs! JWCLUIUIMHBI TPUMEHSIOTCS pPasudHble 00pa30BaTeNIbHBIC
TEXHOJIOTUH, KOTOpble O00ECNeunBAIOT AOCTIIKEHHE IUIAHUPYEMBIX PEe3yJbTaTOB O0yUeHUs
COTJIACHO OCHOBHOHN 00pa30BaTeNbHON MporpaMMe U ¢ yuéToM TpeOoBaHUH K 0ObEMY 3aHATHH B
UHTEPAKTUBHOH (opMe.

TexHO10rMM HHTEPAKTUBHOI0 00y4eHHsl NPHU Pa3JIMYHbIX (opMAax 3aHATHI

DopMmBbl
MeTonbr Jlexium JlaGopaTopHbie
A > parop Bceero

(qac) 3aHATHSA (Yac)
Munnnexkius 32 32
Pabota B komMaHze 8 8
TTouckoBbIl METO 8 8
HTOro MHTEpaKTUBHBIX 3aHATUI 32 16 48

IIpumeuanus:

1. Mununekwmst ¢ o0cykneHneM npoBOaUTCs Ha Jiekuusx Ne 3- 7 (cm. Tabmuny 5.2).
2 Pabora B KOMaH/€ IPOBOIUTCS HA JJabopaTopHbIX padorax Ne 1-3 (cm. Tabm. 7).
3. MeToj moucka HCIONB3YeTCs TIPU BBIOJTHEHUH JTabopaTopHbIX padoT Ne 4.5 (cm. Tabn.7).

7. JIaGopaTtopHbIii npakTUKYM (16 yacoB)

Howmep pasnena Tpynoem
No Kowmmnere
JUCLUTINHBI HaunmenoBanue 1abopaTopHbIX padoT KOCTb
n/m 51805051
u3 Tabn. 5.1 (dac.)
1 5 Hccnenosanue TemMneparypHOi 3aBUCUMOCTH 4
' 3JIEKTPUYECKON NPOBOAUMOCTU ANDJIEKTPUKOB
) 3 Hccnenosanue BIUsHMS BJard HA IOBEPXHOCTHOE U 4
' 00BEMHOE COMPOTUBIICHUE TUJICKTPUKOB.
Hccnenosanue TemMneparypHOi 3aBUCUMOCTH OIIK-5
3 3 OUBJIEKTPUIECKON MPOHULAEMOCTH U IUSJIEKTPUYECKHUX 4
NOTEPh
4. 5 HccnenoBaHue pe3sucTOpOB MOCTOSIHHOTO CONPOTUBJIEHUS 4
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8. IIpakTHyeckue 3aHATHS

Howmep
No | Pa3Rena Tpynoe | Komnere
/n | AACIATLIE TemaTuka NpakTHUECKUX 3aHATHI (CEMHHAPOB) MKOCTb 150005051
HBI U3 (gac.) OIIK
Tabs. 5.1

IIpoBOHMKOBBIE MaTEpPHUAIBI:
-pacyeT yeNbHOTO COMPOTUBJIEHHUS,
1. 2 -TOHKUE TUICHKH, 7
-OnmaropomHbIe METaJUTbI,

- MaTePHUAJIbI C BBICOKIUM YIEIbHBIM COMPOTUBJICHUEM.
JIMpneKkTpuKu:

-pacueT OCHOBHBIX MapaMeTPOB,

2. 3 -THUIIbI NOJISAPU3ALNH, 7
-CBU- npumeHeHus,
-MIOBEPXHOCTHBIE TOKH B H30JIATOPAX.
MarauTHblE MaTEpUAIIBIL:
-MarHUTOCTPUKILIUS,

3 4 7
-TUCTepe3HC,
- IOTEPU HAMAarHUYMBAHUSL. OIIK- 5
Pesuctopsr:
4 5 -pacueT NepeMEeHHbIX U MOCTOSTHHBIX PE3UCTOPOB, 7
' -3KBHUBAJIEHTHbBIE CXEMBI,
-XapaKTEPUCTUKU PE3UCTOPOB MO MPUMEHEHHIO.
Konpencaropsr:
-IUBJIEKTPUKHU B KOHJIEHCATOPaX,
5. 6 -KOHCTPYKLIUU KOHIEHCATOPOB, 7
-pacyeT NnoTephb U NapaMeTpoB KOHAEHCATOPOB MPU U3MEHEHUU
YCJIOBUH 3KCITYaTaLH.
BricokouacTOTHbIE KaTyLUIKU HHAYKTUBHOCTH:
6 7 -pacuer BKH, 9
-TUIBI CEPAECYHUKOB U npuMenenue B BKH,
-KOHCTPYKIMHU 1 HaaexHocTs BKU.
9. CamocTrosiTesibHasi paboTa (18 yacos)
Ne paznena . Tpynoe Kontpone
Ne P TemaTuka caMOCTOSTETbHON pabOTHl, 24 Komne P
JUCLUTINHBI MKOCTb BBINOJHEHUS
/o mutepatypa (YMII) TEHLNU
u3 1abx. 5.1 (gac.) padoThI
TecToBbI 1
1 2-7 [IpopaboTka TeopeTHdecKoro Marepuaia 4 OIIK-5 | nucbMeHHbIH
onpoc
IIpensapurenbHbl
ITonroroeka k nabopaTopHbIM paboTam u .
2 2-7 oopaTop P 4 OIIK-5 | i ompoc, 3amura
COCTaBJIEHUE OTUYETOB
nab. pador
IToaroroBka K NpaKTUYECKUM 3aHATUAM Tecrosbiit
3 paKTy ’ 8 OIIK-5 | nucemMeHHbIH
BBITIOJIHEHUE 3alaHU
onpoc

CornacoBaHa Ha noptane N2 6484



10. IIpumepHas TeMaTuka KypcoBbix npoekTos (pador) — HE IPEAYCMOTPEHBI
YUYEBHbBIM IIVTAHOM

11. banJIbHO-PeNTHHIOBAsSI CHCTEMA

OcymectBisiercss B coorsercTud ¢ IlosioskeHnem o mnopsiike HCMOJAb30BAHHUS
PelTHHIOBOI CHCTEMBI JIsl OLIEHKH YCIEBAEMOCTH CTYAeHTOB (Tpukas pekropa 25.02.2010
Ne 1902) m ocHOBaHa Ha OaUIBHO-PEHTHHIOBOW CHCTEME OLIEHKH YCIIEBAEMOCTH, KOTOpas
BKJIFOYAET TEKYIIMH KOHTPOJIb BBIOJHEHHS 3JIEMEHTOB 00bEMa AMCLMUIUIMHBI 10 3JIEMEHTaM
KOHTPOJIA C MOABEACHUEM TEKYIIErO PEUTHHIA.

IIpaBuna ¢opmupoBanus NATHOAJIBHBIX OLEHOK 32 KaXIyH0 KOHTPOJBHYIO TOUKY
(KT1, KT2) ocymmecTsisieTcsl myTeM OKPYTJICHUS BEJIUYHHBI, PACCYUTAHHON MO hopMyJIe:

KT "i B (Cymma _6annos, nadpannas _x _ KTx)*5
=12 Tpebyemasn _cymma _06anios no _ OWibHOT _ PACKIAAOKE
HUTOroBpii KOHTPOJbL OCBOGHHSI ANCLUIUIMHBI OCYINECTBJIAETCS HA 3K3aMEHE IO
TpamuUMOHHOH mnATHOauIbHOM 1mkane. OOs3aTenbHBIM YCIOBHEM TMepen chadell dK3aMeHa
SIBJIIETCSI BBIMOJIHEHUE CTYICHTOM HEOOXOAMMBIX IO padoueil mporpamMme BHIOB 3aHATHH:

BBIMOJTHEHWE W 3alUTa pPe3yJbTaToB JabopaTopHbIX padoT, BBHINOJHEHHE 3aJaHuil TI0
MPAKTUYECKUM 3aHATHUSM.

DK3aMEHAIMOHHBIA OWJIET COAEPKUT IBa BOMpoca. MakcHMajibHasi OLEHKA 3a KaKIbIi
BOmpoC cocraBisier 15 OammoB. MakcuManbHasl 3K3aMEHAIIMOHHAsl OIeHKa cocraBisier 30
OamnoB. DK3aMeHAllMOHHAs cocTaBisiromas MeHee 10 OamnoB — sk3aMeH He cpaaH, Tpedyer
MOBTOPHOM Nepecaady B yCTAHOBJIEHHOM MOpPSIKeE.

®dopMHpPOBaHHE HTOTOBOI CyMMbI 0AJLJIOB OCYIIECTBISIETCS MyTEM CYMMUPOBAaHMs
cemecTpoBoii (10 70 6aIoB) U SK3aMEHAIIMOHHOH cocTaBsromux (10 30 Oanos).
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Ta6auna 11.1 Pacnpenenenus 6a/10B B cemecTpe

MaxkcuMasnbHbIi . | MakcumanbHbIiA
MaxkcuMasnbHbIi
. 6amn Ha 1-yro Oasn 3a mepuon
DnemMeHThl yueOHOU Oas 3a mepuos Bcero 3a
KOHTPOJBHYIO Mexay 2KT u
NesITeIbHOCTH Mexay 1KT u CEeMECTp
TOUKY C Hauaja KT Ha KOHell
ceMecTpa ceMecTpa
Ilocemenue 3ansaTuii 8 8 4 20
Brimonnenue pacuéTHbIX
3aJaHUN MO TeMaMm 6 6 6 18
MPAKTUYECKUX 3aHATHI
BrmmonHenue u 3amura
0 8 4 12
71ab0paTOpPHBIX paboT
KoMmnoHeHT akTUBHOCTH
1 CBOEBPEMEHHOCTH 8 6 6 20
BBITIOJIHEHUS 3a0aHUN
HToro makcumym 3a
y 22 28 20 70
MepPHOA:
Cnauva sx3ameHa 30
(MakcuMyMm)
Hapactaomum utorom 22 50 70 100
Ta6aunua 11.2 IlepecueT 6a,1710B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKH
bannel Ha naTy KOHTPOJBHONW TOYKHU Ouenka
1 90 % oT MakcuMaJIbHOH cyMMbI OassioB Ha maty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOI cyMMbl OaysioB Ha naty KT 4
Ot 60% 10 69% oT MakcHUMaIbHOI cyMMbI OayioB Ha naty KT 3
<60 % OT MakcUMaJIbHOM cyMMbI OayutoB Ha naty KT 2

12. YueOHO-MeTOAMYECKOE H HH(POpPMALIHOHHOE 00ecneueHHe QHCHHILIHHBI
a) OCHOBHAs JINTepaTypa:

1. Ky3zeousx HHW., Connarosa JLFO. Pagmomarepuanbl U paguOKOMIIOHEHTHI YueOHOe
nocobue sl CTYAEHTOB paguoTeXHUUecKknx crerpanbaocteit. — Tomck: TYCVYP, 2012, — 177 c.
[DnexTponHbIii pecypc]. — Peskum noctyma: edu.tusur.ru/training/publications/2733.

0) JomoJTHHTEIbHAS JINTEPaTypa:

1. IlaceiakoB B.B., Copoxkun B.C. Martepuansl snextpoHHoil TexHuku.- C-I1.; Usn-Bo
«Jlaaby, 2003. — 367 c. (393K3)
2. butHep JI. P. Matepuaibl U 3J€MEHTHI 3JEKTPOHHOH TeXHUKU: YueOHoe mocodue s

cryaeHTtoB crnenuanbHoctr 210106, 210104, w wHampasnenuss 210100 / JI. P. Buthep;
denepanbHOE areHTCTBO MO O0pa3OBaHMIO, TOMCKHI TOCYJapCTBEHHBIH YHHUBEPCUTET CHUCTEM
ynpasiieHus U paauosaekTpoHuku. - Tomck: TYCVYP, 2007. - 214 c. (47 3k3)

3. Iokposckuit @. H. Marepuanbl 1 KOMIIOHEHTBI PAHO3JIEKTPOHHBIX CPEACTB. YueOHOe
nocodue ays By30oB / @. H. ITokposckuii. — M.: I'opsiuas nmuansa — Tenexkom, 2005. — 350c. —
ISBN 5-93517-215-1 (71 3k3).

4. Conpmarosa JL.IO. Matepuanosenenue u marepuaisl IBC: YueOHoe mocodue. — ToMck:
Tomckuii rocynapCTBEHHbIH YHUBEPCUTET CHCTEM YIPABICHHS U paguodiiekTpoHuku, Kadenpa
KOMIUIEKCHOH HMH(POPMALMOHHOH O€30MacHOCTH  3JEKTPOHHO-BBIUNCIIUTENBHBIX  CUCTEM. -
Tomck: TMIIZIO, 2001. - 182 c. (15 3k3)

5. Hedenues E.B. Pannomarepuansl 1 paguOKOMIIOHEHTHL: YdeOHOe mocobue. — ToMCK:
Tomckuit MeXBY30BCKHI LIEHTP TUCTaHLIMOHHOTO oOpaszoBanusi, 2000. — 290 c. (29 3k3)

CornacoBaHa Ha noptane N2 6484



6. Xumus pamuomarepuanon. YuebHoe nocobue / Kucrenesa M. I'., Hedenues E. B. —
2009. 266 C. [2nexTpoHHbIH pecypc] - Pexum aocTyna:
http://edu.tusur.ru/training/publications/1360.

7. Ilpeobpaxenckuii A.A., bumapa E.I'. MarautHble MaTepraibl U 3JeMeHThL. — M.: Beici.
mk., 1986. — 352 c. (10 3k3)

8. Ilerpos K. C. Pannomarepuansl, paquOKOMIIOHEHTBI U 3JEKTPOHUKA: YueOHOoe mocodue
anis By3oB / K. C. Ilerpos. — CIIO.: ITutep, 2006. — 521 ¢. — ISBN 5-94723-378-9 ( 2).

9. Tpybuue A.M. DnexTpopaguomMarepuainsl. Qmsnextpuku. YuedHoe nmocodbue. — Tomck:
Wzn-Bo TACYP, 1995. — 76 ¢. (21) 8. Antunos b.JI., Copokun B.C., Tepexos B.A. Marepuanst
3NEKTPOHHON TeXHUKH. 3amauu u Bonpocsl. — CI16: M3a-o Jlane, 2003. — 206 c. (22 3K3)

B) NepedyeHb MeTOAHYECKHX YKA3aHUH 10 JIa00paTOPHBIM padoTaM, OpraHu3auuu

CAMOCTOSITEIbHON PadoThbl U NPAKTHYECKHUX 3AHSITHH CTY1eHTOB

1 Kyzebnerx H.U. IlepcniektuBHas snementHas 0aza POC un dmsuka GyHKIMOHATIBHBIX
ycrpoiicte: COOpHUK 3a1a4 U METOANYeCKHe yka3aHus aiisi cryaeHToB — Tomck: TYCVYP, 2007,
—62c. (75 3K3.)

2  Ky3ebupix H.M. HccrnemoBaHne  pe3UCTOPOB  MOCTOSHHOTO — COMPOTHBIICHUS:
Metoanueckue yKa3aHHS IO BBINOJIHEHUIO JaOOpaToOpHON paboThl Uil CTYIEHTOB BCEX
cnenuanpHocTel. Tomck: TYCVYP, 2012, — 24 c. [DnextponHsiii pecypc]. — Pexxum poctyna:
edu.tusur.ru/training/publications/1245

3  Kyzebueix H.M., Kamunesnu P.M. HccrnemoBaHue KOHIEHCATOPOB TMOCTOSTHHOMN
eMKOCTH: MeTouueckre yKa3aHus 10 BBITOJHEHHIO JJabopaTopHOH paboThl ISt CTYIEHTOB BCEX
cnenuanpHocTel. Tomck: TYCVYP, 2012, — 25 c. [DnextponHsiii pecypc]. — Pexxum poctyna:
edu.tusur.ru/training/publications/1246

4  Ky3ebupix H.M. MHccnenoBaHume BBICOKOYACTOTHBIX KAaTyIIEK HHIYKTHBHOCTU:
Metoanueckue yKa3aHHs IO  BBIIOJHEHUIO J1abopaTOopHOH paboThl sl  CTYACHTOB
cneruanpHocTu 210201 “Ilpoextuposanue u texHojorus POC”. — Tomck: TYCVYP, 2011. — 28
c. [DnexTpoHnnsIit pecypc]. — Peskxum gocryma: edu.tusur.ru/training/publications/341

5 Kyszebnprix HM. OOmme TpeboBaHust u mnpaBwia O(QOPMIIEHHS OTYETOB IIO
nmadopatopHbiM pabotam: Meron. yka3aHus 1O OQOPMIIEHHIO OTYETOB MO J1IabOpaTOPHBIM
paboram mis cTyaeHTOB Beex creruanbHocTeil. — Tomck: TYCYP, 2012, — 12 ¢. [DneKTpoHHBIH
pecypc]. — Pesxum nocryna: edu,tusur,ru/training/publications/3890

6  CnaBHukoBa M.M. HccnenoBaHue BIMSHHS BJIArM Ha TMOBEPXHOCTHOE M OOBEMHOE
COMPOTHUBIIEHUE TUAJIEKTPUKOB. PykoBoacTBO K naboparopHoii padore Tomck: TYCVYP, 2012, —
12 ¢. [DnextponHbIii pecypc]. — Peskum goctyma: http//edu.tusur.ru/training/publications/1312

7  CnaBHukoBa M.M. HccnenoBaHue TeMmepaTypHONH 3aBUCHMOCTH 3JIEKTPUYECKOM
NPOBOAMMOCTH JAMAJIEKTPUKOB. Meronndyeckne ykasaHusi K JadopaTtopHoil pabore Tomck:
TYCVYP, 2012. - 13 ¢ [OnexrtpoHHbli  pecypc]. —  Pexum  pocryna:
http//edu.tusur.ru/humans/1314

Bce meromuyeckue ykasaHUs W PYKOBOJACTBA IO BBIMOJHEHHIO JTA0OPATOPHBIX pPadoT
uMeroTcst B jlabopatopuu (aya. 427 r1.K.) B MEYaTHOM BapHaHTe B JOCTATOYHOM KOJIUYECTBE
SK3EMILISIPOB.

Marepuanbl AJ8 OPraHU3alHH CAMOCTOSAATEJIbHON paldoOTHI M
NPAKTHYECKHUX 3aHATHII CTYICHTOB ONMHMCAHBI B MOCOONH (CM. MYHKT

12.8.1) a uMeHHO:
1 Kyzebnerx H.U. IlepcniektuBHas snementHas 0aza POC un dmsuka GyHKIMOHATIBHBIX

ycrpoiicte: COOpHUK 3a1a4 U METOANYeCKHe yka3aHus aiisi cryaeHToB — Tomck: TYCVYP, 2007,
—62c. (75 3K3.)
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13. MaTepuaibHO-TeXHHYECKOe o0ecrnedeHne JUCHUIIIHHbBI

13.1 JIns mpoBeneHus nabopaTtopHbiXx paboT B ydeOHoW madoparopuu (aynm. 427 r.K.)
UMEIOTCS CJISAYIOINNE Ta0OpaTOPHBIE YCTAHOBKH, OCHAIEHHBIE HEOOXOIUMBIM 000PYAOBAHUEM:

e s U3YYeHHS ~ KOHCTPYKIUMH U HCCIACNOBAHUS  PE3UCTOPOB  MOCTOSTHHOTO
COTMPOTHUBIIEHUS,

® s W3YYEHHUs] KOHCTPYKTHBHBIX OCOOEHHOCTEH U HCCIENOBAHUS KOHIEHCATOPOB
MOCTOSIHHOM €MKOCTH,

® ISl M3YYEHHs] KOHCTPYKTHUBHBIX OCOOEHHOCTEW W HCCIIEHOBAaHHS BbICOKOYACTOTHBIX
KaTyIIeK UHAYKTHBHOCTH,

® IS WCCIIENOBAHWE BIIMSIHHSI BJIATM HA TIOBEPXHOCTHOE U OOBEMHOE COMPOTUBJICHHE
TOU3JIEKTPUKOB,;

® IS UCCIIEOBaHHE TEMIEPATyPHOH 3aBHUCHMOCTH JJIEKTPUYECKON MPOBOJUMOCTH
TOU3JIEKTPUKOB!

® IS UCCIIEIOBAHUE TEMIIEPATYPHOU 3aBUCHMOCTH AMAJICKTPUUECKON MPOHUIIAEMOCTH U
OUBJIEKTPUUECKHUX TIOTEPh TUIJICKTPUKOB;

® ISl UCCIIEIOBAHUE AJICKTPOPUINISCKUX CBONWCTB CETHETOIJICKTPHUKOB.

Bce naboparopabie paboThI YEThIPEXIaCOBBIE.

14. MeToanuecKkue peKOMEHAALUM M0 OPraHU3aALUHN U3YYeHHs JUCUHMILTHHbI

OO0BEM 4acoB, MPEAYCMOTPEHHBIX Y4eOHBIM [UIAHOM [T U3YYESHHUS TUCLIUIUTUHBI, TO3BOJISET
OCBETUTH TOJIbKO HauOoJjiee Ba)KHbIE MOMEHTbI M PAaCKPbITb 0a30Bble MOHSTHS NPH UYTCHUH
aekuuit. [ToaToMy mpu peanusaluu OpoOrpaMMbl CTYISHTHI AOUKHBI pabOTaTh CAMOCTOSITENbHO
KaK MpH TOBTOPEHUH JIEKIHOHHOIO MaTepuana, TaKk M MPH MOATOTOBKE K JiaboOpaTOpHbIM
paboram. s oOecniedenuss 3PPEKTUBHOrO yCBOCHUS CTYyIEHTAMH MAaTEPHAJIOB AMCLUILTMHBI
HeOOXOOMMO Ha TMEPBOM 3aHSITHH TIO3HAKOMHTb KX C OCHOBHBIMH MOJOXKEHHSIMU U
TpeOoBaHHUAMH padoUeil MPOrpaMMBl, ¢ MOAJISIKALMMU U3YYEHHIO TEMaMU, CITUCKOM OCHOBHOH U
IOMOJHUTEBHON JINTEPATYPhl, C MOJOXKEHUSIMH OaJUIbHO - PEATHHIOBONH CHUCTEMBI OLICHKH
ycreBaemocTd. Ha nekumsix HeoOxoaumo oOpaliaTh BHUMaHUE HA OCOOCHHOCTH MPUMEHEHHs
paccMaTpMBaeMOro MarTepuajga B MOCHCOYIOLIMX  Kypcax, a Takxke B Oyayuiei
npoheCCHOHATIBHON IESITeJIbHOCTH CIEeUHATUCTOB. [l yBeNMueHUsT 3aHHTEPECOBAHHOCTH M
MOBBILIEHUS] MX KOMIIETEHLMH ClieAyeT B y4eOHOM MpOLeCcCe MNPUMEHITh HWHTEPAKTHUBHbBIC
MeTO/bI OOyUeHUsI.

11
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®OHJ OUEHOYHBIX CPEICTB IO TUCHHUIUINHE
MATEPHAJIbI 1 KOMIIOHEHTBI QJIEKTPOHHBIX CPEJICTB
YposeHs BbIcIIero o6pa3zoBanusi OaxanaBpuar
Hamnpag./ieHne NoAr0TOBKH 11.03.03 - KoHCTpyUpOBaHHE U TEXHOIOTUS
IEKTPOHHBIX CPENICTB

Ipoduan:  [IpoexTHpoBaHME U TEXHOIOTHS PATHOINEKTPOHHBIX CPEICTB,
KoncrpynpoBanue 1 TeXHOIOT Sl HAHOIJIEKTPOHHBIX CPEJICTB,
TexHom0rNs 3MEKTPOHHBIX CPEICTB

®opma Ounasg

o0yueHHs

®axyabTer PannoxoncTpykropekuii (PKD)

Kageapa KoncTpynposanus 1 mpou3BOJICTBA PaHOINEKTPOHHON arnaparyphbl
(KUIIP),
Koncrpyuposanus y3nos u neraneit P3A (KYIP),
PannosnexTpOHHBIX TEXHOIOTUHN W AKOJIOTHYECKOTO MOHUTOPHHTA
(POTOM)

Kype: BTopoit CemecTp: 4eTBEpPTHIU

Yuebubiii nuian Ha6opa 2015 roxa u moc/IeAyONIKHX JIeT

DK3aMeH — 4 (YeTBepThI)  ceMecTp
P/fgp BOTHIK:

enT Kapenpsl KY/IP.
/~ A.B. Voaiiuun

Tomck 2016
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BBenenue

®orx oneHouHBIX cpeacte (POC) sBusiercss NMPUIOKEHHEM K pabovel mporpaMMe IHUCUUIIMHBL U
TIPEACTABISICT COOOM COBOKYITHOCTH KOHTPOJBHO-U3MEPHUTCIBHEIX MATEPHATIOB (THIOBBIC 3a74a49d  (3aaHUA),
KOHTPONBHBIE PA0OOTHI, TECTHI M JP.) W METOZOB MX HCIOIL30BAHWSL, IPEIHA3HAUCHHBIX JUIsI H3MEPEHHSI YPOBHS
JOCTHKCHHSI CTYJCHTOM YCTAHOBICHHBIX pe3ynbratoB obOyduerns. POC 1o AWCIMIUIMHE WCHONB3YETCS IIPH
MPOBEACHUH TEKYIIETO KOHTPOIS YCIEBAEMOCTH U IPOMEXKY TOTHOHN aTTECTALIMK CTYACHTOB.

B rabnune 1.1 npuBeneH nepetueHb 3aKPEIIICHHBIX 3a TUCIUIDIMHON KOMIICTCHIHH.

Tabnuma 1.1 — TlepeveHb 3aKpEIIICHHBIX 32 JUCIUILINHON KOMIICTCHIUH

Kox

DOpMYITHPOBKA KOMIICTCHITHH

JTansl HOPMHUPOBAHHUS KOMICTCHINH

OIK-5

CnocoOGHOCTEIO ACTIONB30BATh
OCHOBHBIE ITPHEMEI 00padoTKH 1
IIPEACTABICHUS
SKCIICPUMCHTABHBIX JAHHBIX

3HaTh!
® SJeMeHTHYI0 0a3y  aHajloroBelIx M IH(POBBIX
3JIEKTPOHHBIX YCTPOMICTB;

® OCHOBHbIE napaMeTpbl u XapaKTEPUCTHKH,
onpeaensoIue anekTpoduznyeckue CBOICTBa
OUSJIEKTPUKOB,  MPOBOJHUKOBBIX W MAarHUTHBIX
MaTepUasos;

® OCHOBHbIE snekTpodrznuecKkre CBOICTBa

pamuoMaTepuanioB U 0O0JaCTH TNPUMEHEHUs UX B
PaaUO3JIEKTPOHHON MPOMBILUIEHHOCTH,

® MpUHOUNBl  (PYHKUMOHUPOBAHUS, MapaMeTpbl U
XapaKTepUCTUKHU, ONpeAeAolUe CBOMCTBAa PE3UCTOPOB,
KOHJEHCATOPOB M BBICOKOYACTOTHBIX  KaTylIeK
UHAYKTUBHOCTH.

® KOHCTPYKTHBHbIE OCOOCHHOCTH, OCHOBHBIE CBOHCTBA U
00J1acTH MPUMEHEHUS 3JIEKTPOHHBIX KOMIIOHEHTOB B JC;
® KOJMpOBaHUE u YCJIOBHBIE 0003HauEHUs
PaZMOKOMIIOHEHTOB B KOHCTPYKTOPCKOM TOKYMEHTALIUU.

Ymetn:

. OLICHWBATh CBOWCTBA W TMPAaBWJIBHO BHIOWpATH B
MpoLecce MPOSKTUPOBAHUS PAAUOMATEPHAIIBI U TUIIOBBIE
PaZIMOKOMIIOHEHTbI C Y4Y€TOM KOHKPETHBIX YCJIOBHH
JKCIUTyaTauud W TpeOOBaHMM K  HAJEKHOCTH,
KOHCTPYKTUBHOM U 3JICKTPOMAarHUTHOW COBMECTUMOCTH
aC;
. MOJNb30BAaTbCA ~ TEXHUYECKOM W CIPABOYHOMU
JUTEepaTypoii, B ToM uyucie HMHTEepHETOM, B MNOHCKax
HeoOXomuMoW WHpOpMAIMM O paauoMarepuaiax |
COBpPEMEeHHOI1 31eMeHTHOH Oaze DC;

. HCCJIeN0BATh 5KCHEPUMEHTAIBHO CBONCTBA
paguoMarepuasoB M PATUOKOMIIOHEHTOB. HU3MEPSTH
napaMeTpel U CHMMAaThb XapaKTEPUCTUKU C TOMOIIBIO
paniMOM3MEepUTENbHON  ammapaTypbl 1O THUIIOBBIM
METOAMKAM, MPOBOJUTH aHau3 MOJTyYEHHBIX
Pe3yJbTaTOB, AENaTh BBIBOABI O KaY€CTBE HCCIENYEMBIX
MaTepHaIoB U KOMIIOHEHTOB,

L UCTIOJIE30BATh OCHOBHBIC TPUEMBI 00pabOTKH U
IIPE/ICTaBIECHUs] DKCIIEPUMEHTANIBHBIX JAHHBbIX.

Baaners:
* MerozamH, HEOOXOIHUMBIMH A1 BBIOOpA 3JIEMEHTHOH 0asel H
KOHCTPYKTOPCKHAX PCIICHHH C YUCTOM TPEOOBAHUHM HAICKHOCTH,
YCTOHYHMBOCTH K BO3ACHCTBHIO OKpY XKaroImeH Cpensl,
3JEKTPOMATHUTHOH COBMECTHMOCTH B TEXHOJIOTHIHOCTH,
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e wMeromamMu 00pabOTKM W TPCACTABICHHS SKCICPUMCHTATBHBIX
UCCACIOBAHUN  AICKTPHUCCKUX CBOMCTB  PagHOMATEPHANOB U
PaTHOKOMIIOHCHTOB,

2 PEAJIN3ALIMA KOMIIETEHIAIA
e KOMIIETEHIIMA OIIK-5: cnocoOHOCTBIO HCIHONB30BATH OCHOBHBIE IPHEMBl  00paboOTKM W
TPEICTABICHMUS 3KCICPUMEHT ANbHBIX JAHHBIX;

Jnst hopMupoBaHNS KOMIIETEHIMHE HEOOXOANMO OCYIIECTBHT PSI STANOB. DTAIE (OPMHPOBAHHSI KOMIICTCHIINH Y
CTYJACHTOB, IPUMEHSIEMBIC [T 3TOTO BHIBI 3aHATHH M HCIOIb3YEMBIE CPEACTBA OLCHUBAHMS NPEACTABICHEI B

Tabnurme 2.1

Tabnuna 2. 1— Jrane! HOPMUAPOBAHNS KOMICTCHINH M UCIIOIB3YEMBIC CPSACTBA OIICHUBAHHUS

Cocras 3HaTh YMers Bnazers
Comepxanue | o SJIEMEHTHYIO Oazy | ® OLICHUBATb CBOMCTBA | ® METOXAMH,
oT4ToB AHAJIOTOBBIX M LM(POBBIX | M TPABUIBHO BHIOHpaTh B | HEOOXOAUMBIMH AL BrIGOPa
3JIEKTPOHHBIX YCTPOMCTB; MpoLecce MPOCKTUPOBAHUSA STCMEHTHON Ozt "
KOHCTPYKTOPCKUX PCIICHUU
. OCHOBHBIE MNapaMeTphbl | paAUOMAaTEPHAJIbI U|c yuerom  TpebopaHmit
H XapaKTCPUCTHUKH, | THUIIOBBIC HAACKHOCTH, yCTOHUYHBOCTH
OIpENEIS0 e PaTUOKOMITOHEHTHI c|K BO3ICHCTBHIO
5eKTpOoPU3HIECKUE y4eTOM KOHKPETHBIX | OXPYXKAIOMEH cpenpt,
. o 3IIEKTPOMATHUTHOHU
CBOMCTBA JM3JIEKTPUKOB, | YCIOBUH OKCIUTyaTalud M | oo oo~ -
MPOBOHUKOBBIX u | TPeOOBaHUA K HANEKHOCTH, | 1exHOTOrHIHOCTH;
MAarHUTHBIX MAaTEPHAJIOB; KOHCTPYKTUBHOU Ul e METO/IaMu
. OCHOBHBIE 3JIEKTPOMArHUTHOU 06paboTKu "
3JeKTPOPU3HUECKUE comectumocTtu IC; NpeICTaBIeHYs
CBOICTBAa PaguOMAaTEpPUANIOB | ® MOJIb30BATHCSA 5KCTIEPUMEHTATbHBIX
U 00JacTU MPUMEHEHHsI UX B | TEXHUYECKOH U CIPABOYHOM | yccmenoBanmii
PaauO03JIeKTPOHHON JIUTEPATYPOH, B TOM HYHCIIC | 37eKTPHUECKUX
MPOMBILLIEHHOCTH, HuaTepHeToM, B MNOUCKAX | cpoiicTB
] MNPUHLNATIBI HEOOX0MMO# MHpOpMaLH pagvoMaTepraion 51
(byHKLIMOHUPOBAHUS], O  pamuomaTepuanaX U | paAHOKOMIIOHEHTOB.
napameTpsl U | COBDEMEHHOU 3JIEMEHTHOH
XapaKTEPUCTHKU, 6aze OC,
OIpENEIS0 e CBOIICTBA | ® HCCJIEIOBATh
PE3UCTOPOB, KOHAEHCATOPOB | IKCICPUMEHTAJIBLHO
u BBICOKOYACTOTHBIX | CBOMCTBA PalHMOMaTEPHAIIOB
KaTyIlICK HHAYKTHBHOCTH. Hu PpaguOKOMIIOHCHTOB!
° KOHCTPYKTHUBHBIE HU3MEPATDH napaMeTpbl n
OCO66HHOCTI/I, OCHOBHbIEe | CHUMATh XapaKTCPUCTHUKU C
CBOICTBa 5 obnactu | MOMOIITBIO
IIpUMEHEHHUs] KOMIIOHEHTOB B paHI/IOI/ISMepI/ITeHbHOfI
aC; anmaparypbel II0 THIIOBBIM
. KOZMPOBAHHUE 1 | METOIHKAM, MPOBOJIUTH
yCIIOBHBIE 0o0o3HaueHus | aHaInu3 NOTyE€HHBIX
PaIUOKOMITIOHEHTOB B | PE3YJbTATOB, ACJIaTh
KOHCTPYKTOPCKOI BBIBO/BI 0 Ka4eCTBe
JIOKYMEHTAIIHH. HCCIEAYEMBIX MAaTEPHUATIOB
1 KOMIIOHEHTOB;
. HCTOJIb30BATh
OCHOBHbBIE OPUEMBI
o0paboTku "
HOPENICTABJICHUS
SKCHEPUMEHTAIBHBIX
JIaHHBIX.
14
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Buner

Jlextmuy;

JlabopaTtopHbie pabOTHI.

3awWmTa nabopaTopHbIx paboT.

OneHka KOHCIEKTa
CaMOCTOSITEJIbHOM PabOThL

3aHATHH [IpakTHYECKHUe 3aHsTHS CaMocTosITenbHas paboTa JlaboparopHBIC pabOTHL,

I'pynnoBeIe KOHCYIBTALUA CTyACHTOB. KOHCYIbTALIHH
Hcnomesyemsr | OrieHKa KOHCIIEKTOB JEKLHH, | OpopmieHne oT4eTHOCTM 1 3amuTa J1adopaTopHbBIX
€ cpeacTaa TeCT

pabot.

Obwme xapaKTePUCTUKM MOKasaTeNlel U KPUTEPUEB OLEHMBAHMA KOMNETEHLUMMN HA BCEX

sTanax npuBefeHbl B Tabnuue 2.2

Tabnuna 2.2— O0mue XapakTEPHCTHKH ITOKA3aTeneH u

UTCPHUCB OUCHUBAHUS KOMIOCTCHIINH IO 3TAIIaM

INoxazatenu u 3HaTh YMeTh Brazets
KPUTCPHHU
OrnuaHO Obnanaer haxTHIECKAMHU U Obnanaer Konrponupyer padory,
(BBICOKI/Iﬁ TCOPCTUUCCKUMHU 3HAHUAMU B JAHATIA30HOM TIPOBOAUT OLCHKY,
YPOBEHB) ofnacTr MaTepuaIoB u IPAKTHYECKUX YMECHHUH, COBEPIICHCTBY €T ACHCTBHA
KOMITOHEHTOB 3IEKTPOHHBIX TpeOyeMBIX sl paboTel B 00IaCTH MATEPHANIOB
CPpE€ACTB C MIOHUMAHUEM T'DAHUIL PasBUTHS TBOPUCCKUX 1 KOMIIOHCHTOB 3JICKTPOHHBIX
IPHUMEHUMOCTH peIIeHuH, CPEACTB
abcTparupoBaHus
mpobaem B 061aCTH
MAaTepHANOB H
KOMIIOHCHTOB
SNEKTPOHHBIX CPEACTB
Xopoio 3HaeT (paKTHI, MPUHIAIIH, Ob6namaer Beper 0TBETCTBEHHOCTE 3a
(6a30BHIH TIPOTIECCHI, OOINC MOHATHS B JTHATIA30HOM 3aBEpPLICHUE 3a0a9 B
YPOBEHbB) 00J1aCTH MATCPHANIOB H MIPaKTUIECCKUX Y MEHUH, ACCICAOBAHNUN,
KOMIIOHEHTOB 3JIEKTPOHHBIX TpeOyeMBIX sl IPHCTIOCA0IMBAET CBOE
CpEACTB pemCHuA ONPEACICHHBIX NIOBCACHHUC K 00CTOSTECIBCTBAM
mpodnem B 00nacTa B PEIICHAH NMPOOIEM CBI3aHHBIX
MAaTEpHATIOB U C MaTepHaIaMu u
KOMIIOHCHTOB KOMIOOHCHTAMH 3JICKTPOHHBIX
SJCKTPOHHBIX CPCIACTB CpCACTB
Y 1oBIETBOPHUTEN Ob6nanaer 6a30BEIMH Ob6nanaer Paboraer mpu mpsiMom
BHO (TOPOTOBBIH OOIIUMH 3HAHUSIMH B 00TACTH OCHOBHBIMH YMEHUSAMH, HAOMIONCHUH
YPOBEHB) MAaTEPHAIOB U KOMIIOHCHTOB TpeOyEeMbIMHA IS
SJICKTPOHHBIX CPCACTB BBINTOJTHCHUA TPOCTHBIX
3a7a9 B 00nmacTu
MAaTEPHAIOB H
KOMIIOHCHTOB
SNEKTPOHHBIX CPEACTB
dopmynnpoBKa nNOKasaTenem W KpUTepUMeB OLEHMBAHUA JAHHOW KOMMETeHLUM

npuseaeHa B Tabnnue 2.3.

Tabnuna 2.3— lokazarenn u KpUTEPHH OLCHUBAHKSI KOMIETEHIIUH Y CTYICHTOB HA 3TANaX OCBOCHHS
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IToxazarenu u 3HaTh YMmeTh Bnagets

KPHUTEPHH

OtnuaHO MokeT aHann3nposaTb YMeeT peLuaTh 321294 CamocTosTenbHO

(BBICOKHIH CBSI3U MEXKAY Pa3/IMYHbIMU HOBBEIIICHHOH CJIOKHOCTH, noadupaeT 1 roToBUT A5

YpOBEHD) PU3NYECKMMU NOHATUAMMU U Eggﬁﬁgﬁﬁfé’éﬂiﬁn u SKCMepUMeHTa
Mogensmum, npeacrasnseT OBOCHOBLIBATE, Heobxoammoe
cnocobbl 1 pe3ysbTaTbl 3KCICPUMCHTATBHBIC obopygosaHue.
MCMNOb30BAHWUA B Pa3/INYHbIX | PE3yIbTATEL
8 obnacTax maTepmanos u BnagzeeT pasHbimm
KOMMOHEHTOB 3/IEKTPOHHbIX cnocobamm
cpepcts ObocHOBbIBaEeT npeacTasaeHms
BbIBOP MeToAa M NnaH pes3ynbTaTos B
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pelweHns 3aga4um. rpapuyeckon,
maTemaTtmieckon popme,
8 popme dU3NUECKUX
mogenen.
Xopommo lNoHuMmaeT cBA3M mexkay YmeeT pewaTb TMNOBbIE CamocTtoaTensHoO
(6a30BbIit pasnnyHbIMKU GU3UHECKMMMU 3a/,a4u, BblpaxaTtb 1 C paboTaeT Ha
YPOBCHD) NOHATUAMM, bV3MYECKOM TOYKM 3pEHMA | UCCAef0BaTENbCKMX
aprymeHTUpoBaTb ycTaHoBKax. MoxeT
nmeeT npescTaB/eHne 0 pes3ynbTaTbl aHanAM3a WHTepNpeTMpoBaTh U
bV3MKO-MaTeMaTUYECKNX 3KCNepMMeHTaslbHbIX U WANKCTPUPOBATh
Moenax 8 AaHHoW obnactu TEOpeTUYECKNX noay4eHHble
3HAHW, nccnesoBaHUmn. 3KCNepUMeHTasIbHbIE U
TeopeTnyeckue
aprymeHTupyet BblIbOP pesyabTaThbl.
MeToZa peleHns 3agaudmu,
COCTaBAAET NAaH peLleHna K
rpapuyeckn  UANKCTPUpYeT
3agaqy.
Vaoexersopuren | [aet onpegenexns PacnosHaet pa3nnyHbie | [paBnabHO ncnonablyeT
BHO (IIOPOTOBBIH | OCHOBHbIX NOHATUM, TMNbI 3/1IeKTPOHHBIX | NPMBOPbI, yKa3aHHbIe B
YPOBCHB) BOCNPOM3BOANT OCHOBHbIE npubopos. YmeeT | onvcaHum nabopaTopHoOmM
du3nyeckme pakTbl, MAEWN; paboTtaTb CcO cnpaBo4yHOM | paboTbl, NOHMMaET
3HaeT OCHOBHble afrOpUTMbl | IMTepaTypon. YmeeT | TepMUHONOTUIO 1
pelleHns 1 NpeacTasaeHns 0H6BACHUTE M NPeACTaBUTh | CYLUHOCTb NPOLLECCOB.
TMNOBbIX 3a4au. pesynbTaThl csoel
paboThbl.

3 THIIOBBIE KOHTPOJILHBIE 3AJJAHHUA
Jis1 pealn3alyy BHINEIEPEIUCICHHBIX 3a1a4 00y4eHH s HCIIOIb3Y FOTCS CIEAYIOIUE MATEPHAIIBL:

Tembl JJIs1 TECTOBOTO ONPoOCca

1. Llenn,

PamTOKOMIIOHCHTAX.

Sl

Knaccuduranns, ycnoBHBIC OOO3HAYCHHS W MAPKHPOBKA

3a7aYM W COACPKAHWE JuCHUIUIAHBL OOmue CcBeieHWs O paguoMarepuanax u

DICKTPHUICCKAs MPOBOAUMOCTD, 30HHAS SHECPTCTHICCKAS CTPYKTYPA MATCPHATIOB.
[Monsgpu3auns ANINEKTPUKOB U WX Kiaccuukanns. HemonspHbIC U OMAPHBIC THICKTPUKH.
Knaccuduranns, mapaMeTphl U XapaKTCPUCTHKH MATHUTHBEIX MATCPUATIOB.
Knaccuduranns, yemoBHbIe 0003HAUCHHU U MAPKAPOBKA.

KOHICHCATOPOB. llapaMETpel  H

XAPAKTCPUCTHUKH.

Knaccuduranns u yvenosaeie 0603HaucHust BKU..

== 00N

— O

TeMbl 1a00PATOPHBLIX PaGoT;

OcHOBHBIC CBOHCTBA U 00NACTH IPUMEHEHHS PESHCTOPOB [1apaMeTphl M XapaAKTEPUCTHKH. .

OcHOBHEIE CBOWCTBA M 00JIACTH IPUMEHECHHUS KOH/ICHCATOPOB.
[TaccrBHBIE AUANEKTPUKH, HX CBOMCTBA U 00NIACTH IPUMEHCHHSL
IMapaMeTpsl karyinek HHAYKTHBHOCTH. OCHOBHBIC CBOHCTBA U 061acTH mpuMeHeHUs BKA
OcHOBHEBIE CBOWCTBA M 00NACTH NPUMEHEHUST MATHUTOMSITKIX W MATHATOKECTKUX MaTEPHAIIOB.

HaumenoBanue nabopaTopHbix paboT

Hccnenosanue TemMnepaTypHOM 3aBUCUMOCTH 3JIEKTPUUECKONH MPOBOAUMOCTH
JU3JIEKTPUKOB

HccnenosaHue BIHSIHYS BJIATH HA MOBEPXHOCTHOE M 0OBEMHOE COMPOTHUBJICHUE
JUBJIEKTPUKOB.

HccnenoBanue TeMnepaTypHON 3aBUCUMOCTH AUAJIEKTPUIECKON MPOHULIAEMOCTH U
JIVBJIEKTPUIECKUX TIOTEPh

4. | UccnenoBaHue pe3ucTOPOB MOCTOSTHHOTO CONPOTHUBJIEHUS

CornacoBaHa Ha noptane N2 6484

16




Tembl TCOpeTH‘IeCKOﬁ JaCTH KYPCa, BLIHCCCHHLIC HA CAMOCTOATEC/IBHOC M3YICHHC CTYICHTAMM:

OCHOBHBIE DIAEKTPOPUIHIECKUE MAPAMETPEI JHDICKTPHUKOB.
AXTHBHBIC THICKTPUKH, UX CBOHCTBA U OONACTH MPUMCHCHHUS
OcHoBHBIE DIEKTPOGH3HIECKHE mapaMeTPhI [1IM.

CsoiicTBa u obnactu npumenenus [IM B OC

Bomnpock! 1 TeMbI ISl CAMOKOHTPOJIA (B T.9. IK3aMEHA )

L. Knaccuduranns pagpomarepuanos?

2. UYem 00y CoBICH pa3zdopoc mapaMeTpoB PaIHOMATCPHATIOB?

3. Turs! CBA3CH MCMCHTAPHBIX YACTHII 7

4. ArperaTHoe COCTOSHHE BEIIECTBA?

5. 30HHAsT SHEPTETHUECKAS CTPYKTYPA MPOBOAHUKOBEIX MaTepranos. ®uU3HdecKast CyIIHOCTh
3JEKTPOIPOBOIHOCTH IPOBOIHUKOBBIX MATEPHATIOB.

6. UYro moHUMAETCSI TOA YACTHHON NPOBOAUMOCTHIO B YACIBHBIM CONPOTHBICHAEM Mareprana? Mx
CBA3b C IIIOTHOCTBIO TOKA B IPOBOAHHUKE.

7. KakoB ypoBeHB yI€ITEHOTO COMPOTHBIICHHSI TUCTHIX METAIIIOB U CIUIaBOB? Kak 3aBUCHUT yAETBbHOE
COIIPOTHBIICHUE METAILIOB OT IPUMECEH B OT TEMIIEPATYPHI?

8. Kak 3aBHCHT COPOTHBIECHIE NPOBOJHUKOB OT TaCTOTHI TOKA? PH3HIecKast CyIIHOCTh
TMOBEPXHOCTHOTO 3 pekTa u 3P Pexra OIH30CTH.

9. YTo mOHUMAETCSI O YACTBHBIM IOBEPXHOCTHBIM COIPOTUBICHUEM NMPOBOAHUKOBBIX
Marepuanos? Kak 0HO 3aBHCHUT OT TOJNIIMHBI TOHKUX METATITHICCKUX IIICHOK?

10. Kakwe MaTepmaibl OTHOCSTCS K TPOBOIHUKOBBIM? Kakue MpOBOTHAKOBEIC MATEPHANbBI HATILIH
IPEUMYIIIECTBEHHOE TPUMEHEHHE B PAIHOIIEKTPOHHBIX YCTPOHCTBAX?

11. OcCHOBHBIC CBOHCTBA U 00IACTH MPUMCHCHUS B PAAHOICKTPOHHBIX YCTPOUCTBAX MEIH H €€
CILTABOB.

12. OCHOBHBIE CBOMCTBA U 00NACTH NPUMEHEHHUS B PATHOAICKTPOHHBIX YCTPOUCTBAX AMIOMHHMS H €TO
CILTABOB.

13. OCHOBHEIE CBOMCTBA M 00NACTH NPUMEHEHHUS B PATHO3ICKTPOHHBIX YCTPOUCTBAX OIArOPOIHBIX
METAJIOB H UX CILIABOB.

14. OCHOBHEIE CBOMCTBA M 00NACTH NPUMEHECHHUS B PATHO3ICKTPOHHEIX YCTPOUCTBAX MIPOBOIHUKOBBIX
MATEPHANIOB C BEICOKHM YACITBHBIM COIPOTHUBICHHEM : HIXPOMOB, ()EPPOHUXPOMOB, (hexpancii, XxpoMaleH,

15. OCHOBHEIE CBOMCTBA M 00NACTH NPUMEHECHHUS B PATHO3ICKTPOHHEIX YCTPOUCTBAX MIPOBOIHUKOBBIX
MAaTEPHANIOB C BEICOKHM YACTBHBIM CONPOTHBICHAEM: KOHCTAHTAHA ¥ MAHTAHHUHA.

16. OCHOBHEIE CBOMCTBA M 00NACTH NPUMEHECHHUS B PATHO3ICKTPOHHEIX YCTPOUCTBAX MIPOBOIHUKOBBIX
MaTEPHANOB C BEICOKUM YJCIbHBIM COIPOTHBICHUEM

17. Yro Takoe cBepXnpoBoIuMOcTh? Kakne MaTepransl OTHOCSITCS K CBEPXIIPOBOAHUKAM? [ 1€ OHH
MOTYT OBITH HCIIONB30BAHBI B PAJHOAICKTPOHAKE?

18. Haznauenne npunoes ux kraccuukanys u npuMeHerne POA?

19. Hasznauenne (nrocor ux xnaccu(puKanns 1 IpuMeHeHHE B POA?

20. Pesucmuensle nacmpl Ha OCHOBE IOPOIIKOB U3 Oaropoaubix MetamnoB Ag, Au, Pt, Pd CrniocoOs
H3TOTOBJICHUA! DNCKTPHUCCKUS XapakTepucTuku? Obmxactu mpuMeHeHUsI? OCOOCHHOCTH IPHMCHCHUS !

21. MaruuTHbIE MaTEPHANE 7

22 Knaccuduxanust MarHUTHBIX MAaTEPHATIOB 7

23. [Tapamerpsl 1 XapaKTEPUCTHKA MATHATHBIX MATEPHANIOB 7

24, [NeTns rucTepesuca v KpUBasi HAMATHUIUBAHAS 7

25. MarsuTHBIE TOTEPH SHEPTHH 7

26. Juanazon padoaux 9acToT ?

27. Knaccuduxanust n cBONCTBA MATHUTOMSTKUX MATEPHANIOB 7

28. CrolicTBa 1 00IACTH IPUMEHECHHUST MATHUTOMSITKHX MAaTEPHANIOB 7

29. MarsuToMsTKHE MaTepHaIbl HA OCHOBE THCTOTO keye3a 7

30. DJIEKTPOTEXHUIECKHUE CTANH 7

31 IMepmanmon ?

32. Jpyrre MarHUTOMSTKHE CIIIABHI 7

33. AmMop(hHBIE MATHUTOMSTKHE MATEPHATHI 7

34, MarauTo U3 NEKTPUKH 7

35. ®eppurst ?

36. Obmue ceeneHus ?

37. MarsuTHEIC ¢BOHCTBA (heppuTOB ?

38. DnexTpuaeckue cBolcTBa HeppuToB ?

39. [Tpumenenne GeppuTos ?

40. Mapxkuposka marauroMsirknx HU- u BU-peppuros ?

41. MarauToTBepAble MATEPUATEI 7

17
CornacoBaHa Ha noptane N2 6484



42, O6mue ceeneHua?

43. [Nonsipu3anus TU3ICKTPUKOB, HEMOISIPHBIC U TTOJSIPHBIC JUSIEKTPUKH 7

44, JusnexTpiaeckas BOCHPHUMYHABOCTD, JHUAICKTPHICCKAS IPOHULIAEMOCTE 7

45. DIEKTPONPOBOIHOCTD TU3ICKTPHKOB?

46. DIEKTPONPOBOIHOCTE TA30B7

47. DJIEKTPONPOBOJHOCTE TBEPABIX AUINEKTPHUKOB?

48, [Torepu B AMBNEKTPHKAX?

49. [TaccuBHBIE TUSNEKTPUKH?

50. [Nommmeprr?

51 [TnactTudeckue Macchl?

52. BoOIOKHUCTEIC MaTCPUATTBI?

53. Heopraanueckue crexna?

54. Curanmsr?

55. Kepamuxa?

56. Crmrona m MaTCpHANEL HA €€ OCHOBE?

57. Heopraanieckue AUANEKTPAIECKAC IIICHKH !

58. AXTHBHBIC TU3ICKTPHAKA?

59. CerHeTo3IeKTPUKH 7

60. ITee303neKTpHKH ?

61. DIeKTpeTHI?

62. UYT0 HA3BIBACTCS PE3UCTOPOM?

63. Ha xakue TAme ACTATCA PE3UCTOPHI IO HA3HAUCHUIO, HCTIOTHCHUIO U PE3UCTHBHOMY MATCPHAIY !

64. Kaxumu napaMeTpaMu U XapaKTEPUCTHKAMH OLIEHHUBAKOTCS CBOMCTBA PE3UCTOPOB MOCTOSHHOTO H
IIEPEMEHHOTO CONPOTHUBICHUS !

65. Ha xaxwe psiibl IO BETUIMHE HOMUHATHHOTO COPOTHBICHHUS B HOIyCKA ACISITCS CTAHAAPTHBIC
PE3UCTOPHI?

66. Urto moHUMAETCsI IO HOMHUHATBHOM MOITHOCTEIO PACCEUBAHMSI PE3UCTOPA B YEM OHA
ompeaeIIeT !

67. Kakumu mapameTpamMu OICHUBAETCS CTA0MIBHOCTD PE3UCTOPOB?

68. UYro Takoe cOOCTBEHHBIE ITYMBI PE3UCTOPOB U 9EM OHH 00YCIOBICHBI?

69. Yto noHIMACTCA MOA (DYHKIIMOHATBHOH XapaKTCPUCTHKON PE3UCTOPOB IEPEMECHHOTO
COIIPOTHBIICHHS M HA KAKAE THIIBI ACTISITCSI PE3UCTOPHI IO UX BUAY !

70. Kakwe cucremsl yCnoBHEIX 0003HAYCHAH W MAPKUPOBKU THIIOB PE3UCTOPOB HCIIONB3YIOTCS B
HACTOSIIEE BpeMs?

71. YcnoBHBIE 0003HAUEHUSI PE3UCTOPOB B KOHCTPYKTOPCKOH JOKYMEHTAIMH U B SNECKTPHIECKUX
cxemax?

72. OcHOBHBIE CBOMCTBA U 00JIACTH IPUMEHEHHNS HEIPOBOIOYHBIX PE3UCTOPOB MOCTOSIHHOTO
COTPOTHBIICHUS?

73. OcHOBHEBIE CBOWCTBA M 00IACTH IPUMEHEHHUS ITPOBOJIOTHEIX PE3UCTOPOB IOCTOSIHHOTO
COTPOTHBIICHUS?

74. OCHOBHEBIE CBOWCTBA, OOIACTH PUMEHEHNSI B KOHCTPY KTUBHbIC HCIIOTHEHHSI HETPOBOIOYHEIX K
IIPOBOJIOYHBIX PE3UCTOPOB IIEPEMEHHOTO COIPOTHBICHUS !

75. KakoBbI CBOWCTBA M KOHCTPYKTHBHBIE OCOOCHHOCTH PE3UCTOPOB IOCTOSIHHOTO U NMIEPEMEHHOTO
COIIPOTHBIICHHS AJIs1 TIOBEPXHOCTHOTO MOHTAXA?

76. OCHOBHEBIE CBOWCTBA, 0OIACTH IPUMEHEHHN S B KOHCTPY KTUBHbIC HCIIOTHEHHSI TCH30MEPOB 1
TEH30PE3UCTOPOB?

77. OCHOBHEIE CBOWCTBA, 00OIACTH MPUMEHEHHN S B KOHCTPY KTUBHbIEC HCIIOTHEHHSI MATHATOPE3UCTOPOB
U BapUCTOPOB?

78. OcCHOBHEBIE CBOWCTBA, OOIACTH IPUMEHEHNS B KOHCTPY KTUBHBIE HCIIOTHEHUSI (HOTOPE3UCTOPOB 1
TEPMOPE3UCTOPOB?

79. UTo HA3BIBACTCSI BBICOKOTACTOTHOH KaTyInKOH HHAy kTuBHOCTH (BKM)?

80. Ha xaxne sugst aensarcs BKU mo vasnauernoo? VX 061acTH TPUMCHEHU?

81. YcnoBHBIE 0003HAUEHUS KATYIIEK HHAYKTHBHOCTH B SIEKTPHIECKUX CXEMax?

82. YT0 Takoe HHAYKTUBHOCTH KATYIIKH U €€ (PH3MIECKUN CMBICT?

83. Yro takoe nodporHOocTs BKN?

84. UYeM oIpenemstoTCs COPOTUBICHHE TIOTEPh B COOCTBEHHASI EMKOCTh KaTyIIKH? CXeMBI
samernernnss BKU?

85. Kak BnusroT COMpOTHBICHNE TIOTEPH U COOCTBEHHASI EMKOCTh HA HHAYKTHBHOCTH B JOOPOTHOCTH
BKW?

86. Kaknmu mapaMerpamMu OIEHUBAETCS CTAOMITEHOCTE HHAYKTHBHOCTH U JoOpoTHOCTH BKU?
Kakose! myTHn yBenmueHns crabunpHOCTH apamerpos BK?

87. THITEI HAMOTOK KaTyIIEK HHAYKTHBHOCTH, HX OCOOCHHOCTH M 00NACTH NIPUMEHECHUS !

88. Kak paccuuraTe HHAYKTHBHOCTb OTHOCIOHNHON MUTHHAPHIECKON KaTyIIKA?

89. Kak paccuuraTs 9UCIO BUTKOB OTHOCIOHHON IANHHAPUICCKON KATYIIKA?

90. Kaxk 3aBucnT coOCTBEHHASI EMKOCTh OT KOHCTPYKIIMHM W OCHOBHBIX IIAPAMETPOB KATY [IKH!
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91. Yewm ompenemnsiercst xodporHocTs BKA?

92. Kaxk 3aBucnt nobporrocts BKU ot amamerpa mposoza?

93. Jst wero sxparupytor BKM? ®n3nteckas CyIIHOCTE SKPAHUPOBAHKST MATHATHOTO TIOJS
KATYIIKH?

94. Kakoe BinsiHEE OKa3bIBAET HEMATHUTHBIK 3KPaH Ha HHAYKTHBHOCTD U 10OpoTHOCTS BKN?

95. J1s1 kaxo# menmu Henmok3yoTes heppoMarHuTHEIE cepacaHuKE B BKIA?

96. Kakwe MaTepuanbl HCTIONB3YIOTCS B PEPPOMATHUTHEIX cepaeTHuKax st BKM? Kaknmn
IIapaMeTpaMu OLCHUBAIOTCSI UX CBOHCTBA?

97. Kakwe tuns! (heppoMarEATHLIX cepAeTHIKOB Hanun npuMereHne B BKU n kakumu napamerpamu
OLICHUBAIOTCS UX CBOHCTBA?

98. Kak 3aBHCST HHAYKTHBHOCTH, ZOOPOTHOCTE U cTabunbHOCTS BKU 0T CBOHCTB (heppOMATHATHEIX
CEPACIYHUKOB?

99. Ocobernnoctu pacuera BKM ¢ dheppoMarHENTHEIMHE CEpACTHRKAMHA?

100. UYto cobO0I0 PEACTABISIIOT HHAYKTHBHEIE SIEMEHTHI TSI IOBEPXHOCTHOTO MOHTaXa?

101. Uro rakoe BapuomeTp? Kaxue THIBI BAPHOMETPOB CYILIECTBYIOT M KAKMMH IIApaMETPaMH U
XApPaKTEPUCTHKAMHE OIIPEACIBIIOTCS HX CBOHCTBA?

102. KoncTpykTHBHBIE OCOOCHHOCTH M CBOMCTBA BAPHOMETPOB C B3AUMHOU HHAYKTHBHOCTBIO?

103. Yro moHUMAETCSI HOA APOCCETSIMA BEICOKOK 9acTOTHI? KaKOBBI MX KOHCTPYKTHBHEIE HCIIONHEHHUS
u obractu npumensrores B 9C7

104, UYT0 HA3BIBACTCS MECKTPUICCKUAM KOHACHCATOPOM?

105. Kaxk cBs3ana €MKOCTH KOHIIEHCATOPA C TEOMETPUIECKIMH ITApAMETPAMH U (PH3HICCKIMHA
CBOMCTBAMH JUAICKTPUKA?

106. Kraccuduxanust KOHIEHCATOPOB IO KOHCTPYKTHBHOMY HCIIOTHEHHIO U IIPHHITHILY
GbyukIHoHEMpOBaHU? JlaTh ONPEACNCHNS U YKA3aTh HA3HAUCHHE.

107. Knaccudurannsa KOHICHCATOPOB MO POAY AUIICKTPHUKA?

108. YcnoBHBIE 0003HAUEHHSI KOHACHCATOPOB B SNIEKTPUIECKUX CXEMax?

109. CucreMBl MAPKAPOBKH U KOAVPOBAHHEIX 0003HAUCHUH THIIOB KOHACHCATOPOB HA JIEMEHTAX !

110. CucteMa yCIOBHBEIX U KOJIHPOBAHHBIX 0003HAUCHAN THIIOB KOHICHCATOPOB B KOHCTPYKTOPCKOH
JOKYMCHTAIIAHN?

111. YT0 IOHUMACTCS MO HOMUHATBHOU EMKOCTBIO B JOMYCKOM KOHACHCATOPOB? Ha Kakue psiasl B
KJIACCHI TOYHOCTH JEISATCSI KOHACHCATOPEI IO HOMHHANBHOH EMKOCTH U OTYCKY?

112. Kakumu napameTpamMu XapakTepu3yeTCs 3IEKTPHIECKas IPOYHOCTH KOHACHCATOPOB? JlaTth UM
OIIPEACICHUS.

113. UT0 NOHUMAETCS MOA NOCTOSHHOM BPEMEHH U KaKHE CBOHCTBA KOHIECHCATOPOB OHA
XapakTepu3yeT?

114. Kakne cBoHCTBA KOHIEHCATOPOB XAPAKTEPH3YIOT TAHTEHC YA TOTEPh tg8 U JOGPOTHOCTH?

115. UYTo Takoe peakTHBHASI MOIITHOCTH KOHACHCATOPA M KaK OHA CBSI3aHA C JIOIY CTUMBIM paboduM
HANpsDKEHAEM ?

116. Kaxk 3aBucnT a¢hdexTnBHAsT EMKOCTh KOHACHCATOPA OT ITAPAa3UTHON HHAYKTHBHOCTH? [IpmBecTn
SKBUBATCHTHYIO CXEMY 3aMEINCHHs KOHAECHCATOPA.

117. Uro xapakrepusyer TeMuepatypHbld ko3 dunnent mamenenns éMrkocta (TKE)? Kakue
KOHJCHCATOPHI HopMupyIoTes mo TKE?

118. Kak 3aBucHT HAICKHOCTH KOHACHCATOPOB OT paboueh TeMmepaTypsl?

119. KakuMmu yIenbHBIMA TTOKA3aTENSIME XaPAKTEPU3YIOTCSI KOHACHCATOPHI?

120. KoncTpykTrBHBIE 0OCOOCHHOCTH, OCHOBHEIC CBOHCTBA M OOJNACTH IPUMEHEHHSI KEPAMHUICCKAX
KOHJICHCATOPOB MOCTOSHHOM éMKOCTH, B ToM wncie, YUTT- kormeHCaTOpoB?

121. KoncTpykTrBHBIE OCOOCHHOCTH, OCHOBHBIE CBOHCTBA M OONACTH IPAMEHEHHUSI CTEKIISTHHBIX K
CIIOZSTHBIX KOHJICHCATOPOB MIOCTOSTHHOW EMKOCTH?

122. KonctpykruBHBIE 0OCOOCHHOCTH, OCHOBHBIE CBOHCTBA M OOJNACTH NPUMEHEHUS OYMAKHBIX U
IUICHOYHBIX KOHJCHCATOPOB IOCTOSIHHOH EMKOCTH?

123. KoncTpykruBHBIE 0OCOOCHHOCTH, OCHOBHEIE CBOHCTBA M OONACTH MPUMEHEHHSI KOHACHCATOPOB C
OKCHIHBIM JAH3ICKTPUKOM IIOCTOSHHOH EMKOCTH, B TOM uucne, YATI-koHaCHCATOPOB?

124. KoncTpykTuBHBIE OCOOCHHOCTH, OCHOBHBIC CBOHCTBA M OONACTH IPHUMEHECHHUS HHTETPAIBHBIX
KOHJCHCATOPOB IIOCTOSTHHON EMKOCTH?

125. Croco6sl peanmzanuu, KOHCTPYKTHBHBIC HCTIOMHEHHI, OCHOBHBIE CBOHCTBA M 00NacTH
IPUMEHEHH KOHIEHCATOPOB MEPEMEHHON EMKOCTH, YIPABIACMBIX MEXAHUYECKH, U IOACTPOCUHBIX
KOHZICHCATOPOB?

126. ITapaMeTpsl X XapaKTEPUCTUKH KOHACHCATOPOB NEPEMEHHON EMKOCTH, YIPABIAEMBIX
MEXaHUIECKU?

127. [TapameTpbl B XapaKTEPUCTHKH, OCHOBHBIE CBOMCTBA, KOHCTPYKTHBHBIC HCIIOTHEHUS H 00IaCTH
IIPUMEHEHHS IOy TPOBOAHUKOBBIX KOHAECHCATOPOB?

128. [TapameTpbl B XapaKTEPUCTHKH, OCHOBHBIE CBOMCTBA, KOHCTPYKTHBHBIC HCIIOTHEHUS H 00IaCTH

TIPUMCHCHHUA CCTHETORJICKTPUICCKUX KOHZ[GHC&TOpOB?

4 MeTtoamieckne marepuainl K ®OC, onpeaersromme nporeypsl OICHIBAHHU
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Ha camocTosTeIbHOE M3YYeHMEe NEPEHOCATCA pas3aens:

OcHOBHBIE 3NEKTPOYUINIECCKUE TAPAMETPHL TU3ICKTPHAKOB.
AXTHBHBIC TUANEKTPHKH, HX CBOHCTBA M OOIACTH MPUMECHEHUS
OcHOBHEIE 3JEKTpOPH3HIEeCKUE TapaMeTprl [IM.

CgoticTBa u obnactu mpuMenerus [IM B 3C

KauecTBo NpoBepKKn YCBOEHMA MaTeprana NPOBOAMTCA Ha IK3aMEHE NYTEM BK/IHOHEHUS
COOTBETCTBYIOLUMX BONPOCOB B BMAET Ha SK3aMeHe.

2. B xauecTBe CPpE€ACTBA OLUCHKHU YCBOCHMIA MATCPHUAJIA — BEICTYIITICHAC HA NPAKTUICCKOM 3aHATHA HWIH
pedepar.

3. Jlns mydmIero yCBOGHHSI MAaTE€pPHaNa HA IPAKTHUECKUX 3AHITHSIX IIPEANAracTcsl pemarb 3aJaqd II0
pasnuIHBIM pa3zenaM Kypca. Hamprmep, 3amada u3 pazaena « Pe3sucTops»: NPOBOIOTHBIM PE3UCTOP PEATH30BAH HA
KEpaAMHYECKOM KapKace, MMEET HOMHHANBHOC CONMPOTHBICHHEC Ky = 1 xOm M JOMYCTHMBIH TEXHOIOTHYSCKHN
pasbpoc Ky = 5 %. TemmepaTypHbiii K03()OUIHECHT H3MEHEHHS VACILHOTO COMPOTHBICHHUS MATEpPHANa POBOIA
o = 10 1/K. TemmeparypHsiit k03()(pHIMEHT THHEHHOTO PACIIMPEHHS MaTepHana kapkaca o5 — 107 I/K.

Onpenenuts MUHEMATBHOS K, © MAKCHMANBHOE K., SHAYCHHUS CONMPOTUBICHHS PE3UCTOPA TPH H3MCHCHHH
paboueii Temueparypsl £ 0T MuHyC 60 1o miroc 120 T.

Jnst pemieHust 3TOH 3a7ady CTYIEHTY HEOOXOAMMO 3HATh (PH3HUKY MPOBOJUMOCTH IPOBOJHHUKOB, YMETh
ONNCHIBATE M MPEACTABISITH XAPAKTEPHUCTHKH 3ICMEHTHOHW 0a3bl, 3HATH 3aKOHBI H3MEHCHMS COIPOTHBICHHUS
IIPOBOJHHUKOB M T.A. Tak e A YCIEUTHOTO 3aBEPIICHUS 3a1aTl HEOOXOMUMEI DA30BBIC 3HAHUS 10 METPOJOTHH U
PaAHOU3MEPECHHSAM.

4. B xagecTBe CPEACTBA OIEHKH HCHONB3YIOTCSI KOHTPOJIbHBIE paboTel. KOHTpOMbHBIE pabOTH IPOBOASTCS HA
KaQKJJOM YETBEPTOM IIPAKTHIECKOM 3aHSITHH. B KOHTPOIBHYIO PaOOTY BKIFOUAIOTCS 3a1aUH M3 HECKONBKAX Pa3IeIOB
JEKIHOHHOTO Marepuana. [loce mpoBepKH HA MPAKTHIECKOM 3aHITHH BBLICHSCTCS, PELICHHE KAKHX 3a7aY BBI3BAIO
3aTpyAHEHHE, B IOCIEACTBHHE IPOOIEMHBIE MECTa (IIPOOEIEL B 3HAHUAX) YCTPAHSIOTCS.

OneHka yCBOCGHHS IIPOBOJUTCS M HA 3amuTe 1ab0paTopHHIX padoT. Bo BpeMsl BEIMOMHEHHS 1aO0PaTOPHBIX
pabor crygeHTH ydarcsi paboTarb B KOJUIEKTHBE, COBEPINCHCTBYIOT CBOM BOJEBBIE M JIHICPCKHE KAUECTBA.
OTAenbHBIM TPOLECCOM MPH 3TOM SIBISIETCS 3aKPCIUICHHE KOMIICTCHIIMH, 3aKITIOYAIOIUECs] B IIOBBICHUH
CIOCOOHOCTH K TONYICHHUIO U IOHITHOMY BOCHPOH3BEICHHIO MOTYUCHHON HH(OPMAITHH.

IIpumeps1 BONPOCOB HA KOHTPOJILHOIT padoTe

IIpexycMOTPEHBI TPH YPOBH: CIOKHOCTH 3aAaHUH.

Hepebn? YPO6EeHb CJAOHCHOCHIU (ouenusaemc;l Hd «Vdoe./lemeopumeﬂbno»)

1) Kaxue Trmsl MaTepuaIoB MpUMEHSIOTCS IPH paspadotke POA?

2) Kaxue 3¢k Tpop aaAn03IeMECHTHI BEITOTHSIOT MPOCTHIC 0a30BBIC (PYHKINH (MICPEPACIPEACICHAS TOKA
HANPSUKEHMASI, HAKOIUICHHE 3IEKTPHIECKON SHEPTHH B BUE MATHATHOTO M 3NEKTPHUIECKOTO MOJIsT)?

Bmopoii_yposens croxcnocmu _(ouenusaemesn na <xopouo»)
1) HaprcoBaTh 3KBHBAJEHTHYIO CXEMy pe3nucTopa, konaercaropa BKU?
2) Turel CBA3CH KPUCTANIMICCKON PEINCTKH, ¢C BIUSIHUC HA TAPAMCTPHI TUIICKTPUKOB?

Tpemuﬁ YPO6eHb CJAOHCHOCHU (ouenueaemc;l Hd «Om./lulllio»)

1) TenneHIUY YIyIIIEHUSI HAPAMETPOB SIEKTPOPATUOIIEMEHTOB M MATEPHAIOB?

2) CriocoOwI 0becTIeueHNS 3aJaHHBIX APAMETPOB 3IEKTPOPATNOITEMEHTOB U XapakTtepuctuk IC mpu
MU3MEHSIOIIIXCS! (pakTopax BHEIIHEH cpeab?

MpumMmep 3k3aMeHaLMOHHOro 6unera

1. Kakue Tunel matepmanos BblAEASIOT Npu pa3paboTke POA?

2. HapucoBaTtb 3KBUBANEHTHYIO CXeMy pe3ucropa, KoHaeHcatopa BKU?

3. Cnoco6bl o6ecneyeHms 3a4aHHbIX NapaMeTpoB 3NeKTPOPaANO031eMeHTOB U XapakTepuctuk P3C
MPpU U3MEHSAILNXCA (pakTopax BHELWHEN cpeabl?

MNepBbIA BONPOC paccuMTtaH Ha MOPOrOBblA YPOBEHb yCBOEHMs (oueHkKa "yAOBNETBOPUTENbLHO")
MaTepuana npeameta. lpeanonaraercsi, NOAYUUTb OTBET BAU3KUIA K naee knaccudukaumm MaTepuanos
no CBONCTBAM B3aWMOAEWCTBUA C MOMASIMM  PA3NMUYHOW MPUPOAbI, @ WMEHHO MArHWUTHbIM M
3NEeKTPUUYECKUM.
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BTopoii Bonpoc siBnsieTcsa 6onee CAOXHbIM U paccumMTaH Ha 6a30Bbiii (oueHka "xopowo") ypoBeHb
ycBoeHusi. [peanonaraeTcss MOAYyYUTb YCTHbIA OTBET, 3aKNHOUAOWMWACA B OMUCAaHUU MNApa3UTHbIX
napameTpoB 3NEKTPOPAAUOINIEMEHTOB, U (PAKTOPOB BAUSIOWMX HA HUX, UNU NMUCbMEHHBIN B BUAE OAHOMN
N3 3KBMBANEHTHBIX CXEM NO60ro 3NeKTPOoPaANO3NEMEHTA C NOSICHEHUSIMU POJIN KAaXA0r0 U3 3NEMEHTOB,
06pasywmx cxemy.

TpeTu BOMPOC pacCynTaH Ha YpPOBEHb YCBOEHMS, 6/IM3KMA K BbICOKOMY (OUEeHKa "OTAM4HO").
[JomxkeH 6bITb paH OTBeT, coAepXawwuii yeTko 0603HayeHHble crnocobbl COXpaHeHMs napaMeTpoB C
KOHKPETHbIMWU NPUMEPAMU UCMONb30BAHUS 3NIEKTPOpaanosneMeHToB B POC.
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4.1 Yaeono-MeToqmeckoe n nHPOPMAIIOHHOE 00eCcTIedeHIe TUCTNILTHHBL

a) OCHOBHAs JINTepaTypa:
2. Kyzebuex H.U., Connarosa JLFO. Paguomarepuanbl U pamguOKOMIIOHEHTHI YueOHOe

nocobue sl CTYAEHTOB paguoTeXHUUecKknx crerpanbaocteit. — Tomck: TYCVYP, 2012, — 177 c.
[DnexTponHbIii pecypc]. — Peskum noctyma: edu.tusur.ru/training/publications/2733.

0) JomoJTHHTEIbHAS JINTEPaTypa:

10. ITaceinkos B.B., Copokun B.C. Matepuanel snektpoHHoi TexHuku.- C-11.; U3n-
BO «Jlauby», 2003. — 367 ¢. (393K3)
11.buTHep /1. P. MaTepuanbl 1 3/1eMeHTbl 9/1EKTPOHHOMN TEXHUKN: YuebHoe nocobue ans cTyaeHToB

cneumanbHoctn 210106, 210104, w HanpasneHmsa 210100 / /1. P. butHep; degepanbHOE areHTCTBO Mo
obpa3oBaHnio, TOMCKUIM TOCYAAPCTBEHHDBIN YHUBEPCUTET CUCTEM YNPABAEHUA N PALVNO3IEKTPOHUKN. -
Tomck: TYCYP, 2007. - 214 c. (47 3K3)

12.Mokposckuii @. H. MaTepunanbl 1 KOMNOHEHTBI PAAMO3NEKTPOHHbIX CPeacTs: YuyebHoe nocobue
ans sysos / ®. H. NMokposckuii. — M.: Topadvas nuHua — Tenekom, 2005. — 350c¢. — ISBN 5-93517-215-1 (71
3K3).

13.ConpgaTosa J1.KO. MaTtepuanoBegeHmne n matepmnanbl IBC: YyebHoe nocobue. — TomcK: TOMCKUIA
rocyZ,apCTBeHHbIA YHMBEPCUTET CMCTEM YMNpPaBieHMA M PagMO3NeKTPOHMKKM, Kadeppa KomnneKcHoM
WHpOpMaUMOHHOM H6e30NacHOCTM 3NEKTPOHHO-BbIYUCANTENBHBIX cucTem. - Tomck: TMUAO, 2001. - 182
c. {15 aK3)

14.Hedepues E.B. Pagnomatepmasnbl U pagrvoOKOMNOHEHTbI: YyebHoe nocobue. — TOMCK: TOMCKUIA
MEXKBY30BCKUI LIEHTP ANCTaHUMOHHOIO obpasosaHmsa, 2000. — 290 c. (29 3Ks)

15.Xumuna pagmomatepranos: YuebHoe nocobue / KucteHesa M. I., Hedpeaues E. B. — 2009. 266 c.
[3nekTpoHHbIN pecypc] — Pexkum goctyna: http://edu.tusur.ru/training/publications/1360.

16.MpeobpaxkeHcknii A.A., buwapg E.I. MarHuTHble matepuanbl U anemeHTbl. — M.: Bbicw. wWwk.,
1986. — 352 c. {10 3K3)

17.Metpos K. C. Pagnomatepuranbl, pagnOKOMMNOHEHTbl M 3/1IEKTPOHUKA: YyebHoe nocobue ans
By3o. / K. C. Metpos.. — CM6.: Mutep, 2006. — 521 c. — ISBN 5-94723-378-9 ( 2).

18.TpybuubiH A.M. dnekTpopagnomartepmanbl. AuanekTpukn. YuebHoe nocobure. — Tomck: N3a-80
TACYP, 1995. — 76 c. (21) 8. AHTunos b.J1., CopokuH B.C., Tepexos B.A. MaTtepuranbl 3/1eKTPOHHOM
TEXHWKK. 3agaum n sonpockl. — CM6: U3a-80 flaHb, 2003. — 206 c. (22 3K3)

B) MepeveHb METOAMYECKUX YKAZAHMIT 110 JTA00PATOPHBIM PA0oTaM, OPraHU3 AU CAMOCTOATETHHOT
PadoTHI H MPAKTHYECKUX 3AHATHIT CTYICHTOB

8 Kysebnbix H.U. IlepcnexktusHast snementHas 6asza POC u ¢pusmuka $yHKIMOHATBHBIX
ycrpoiicte: COOpHUK 3a1a4 U METOANYeCKHe yka3aHus aiisi cryaeHToB — Tomck: TYCVYP, 2007,
—62c. (75 3K3.)

9 Kys3eoueix HMW. HccnemoBaHwe  pe3UCTOPOB  MOCTOSHHOTO — COMPOTHUBJICHUS
Metoanueckue yKa3aHHS IO BBINOJIHEHUIO JaOOpaToOpHON paboThl Uil CTYIEHTOB BCEX
cnenuanpHocTel. Tomck: TYCVYP, 2012, — 24 c. [DnextponHsiii pecypc]. — Pexxum poctyna:
edu.tusur.ru/training/publications/1245

10 Kyzebnpix H.M., Kamunesna P.M. MHccnenoBaHue KOHIEHCATOPOB TMOCTOSTHHOMN
eMKOCTH: MeTouueckre yKa3aHus 10 BBITOJHEHHIO JJabopaTopHOH paboThl ISt CTYIEHTOB BCEX
cnenuanpHocTel. Tomck: TYCVYP, 2012, — 25 c. [DnextponHsiii pecypc]. — Pexxum poctyna:
edu.tusur.ru/training/publications/1246

11 Ky3ebupix H.M. HccnenoBaHue BBICOKOYACTOTHBIX —KATYLIEK HMHAYKTUBHOCTH!
Metoanueckue yKa3aHHs IO  BBIIOJHEHUIO J1abopaTOopHOH paboThl sl  CTYACHTOB
crnenuaibHOCTH 210201 “IIpoexTuposanue u texuonorust POC”. — Tomck: TYCVYP, 2011. — 28
c. [DnexTpoHnnsIit pecypc]. — Peskxum gocryma: edu.tusur.ru/training/publications/341

12 Kyzebupix HM. OO6mme TpeboBanusi u mnpaBuiaa oOQOPMIICHUS OTYETOB IO
nmadopatopHbiM pabotam: Meron. yka3aHus 1O OQOPMIIEHHIO OTYETOB MO J1IabOpaTOPHBIM

CornacoBaHa Ha noptane N2 6484



paboram mis cTyaeHTOB Beex creruanbHocTeil. — Tomck: TYCYP, 2012, — 12 ¢. [DneKTpoHHBIH
pecypc]. — Pesxum nocryna: edu,tusur,ru/training/publications/3890

13 CnaBamkoBa M .M. HccnenoBaHue BJIMSIHHSI BJIard Ha TMOBEPXHOCTHOE M OOBEMHOE
COMPOTHUBIIEHUE TUAJIEKTPUKOB. PykoBoacTBO K naboparopHoii padore Tomck: TYCVYP, 2012, —
12 ¢. [DnextponHbIii pecypc]. — Peskum goctyma: http//edu.tusur.ru/training/publications/1312

14 CnaBaukoBa M.M. HccnenoBanue TeMIiepaTypHONW 3aBUCHMOCTH 3JIEKTPUUECKOM
NPOBOAMMOCTH JAMAJIEKTPUKOB. Meronndyeckne ykasaHusi K JadopaTtopHoil pabore Tomck:
TVCYP, 2012. - 13 ¢ [QnexkTponnsiii  pecypc]. —  Pexum  goctyma:
http//edu.tusur.ru/humans/1314

Bce meromuyeckue ykasaHUs W PYKOBOJACTBA IO BBIMOJHEHHIO JTA0OPATOPHBIX pPadoT
uMeroTcst B jlabopatopuu (aya. 427 r1.K.) B MEYaTHOM BapHaHTe B JOCTATOYHOM KOJIUYECTBE
SK3EMILISIPOB.

Marepuanbl AJ8 OPraHU3alHH CAMOCTOSAATEJIbHON paldoOTHI M
NPAKTHYECKHUX 3aHATHII CTYICHTOB ONMHMCAHBI B MOCOONH (CM. MYHKT

12.8.1) a uMeHHO:
2 Kyzebnrprx H.U. IlepcniektuBnas snemeHTHast 6aza POC u pusuka QpyHKIMOHAIBHBIX

ycrpoiicte: COOpHUK 3a1a4 U METOANYeCKHe yka3aHus aiisi cryaeHToB — Tomck: TYCVYP, 2007,
—62c. (75 3K3.)
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