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No BI/IIIBI yqe6HOH IesiTeIbHOCTHA 4 cemecTp Bcero  Epununmi
1 Jlekuuu | 2 | 22 | 4acoB
2 Jla6opaTopHI>Ie sansTHs o 34 34 4acoB
3 Bcero aynuTopHbIX 3aHATUN - . 567 7 56 4acoB
4 CamocrosTenbHas padoTa 88 88 4yacoB
5  Bcero (6e3 ax3amena) 144 144 4acoB
6  OOwas prﬂoeMKoch | 144 144 4acoB
4 4 3E.
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1 HEJU U 3AJTAYN JUCIUITVINHBI
1.1 OEJU U3YYEHUA TUCOUTIJINHBI

L4 paduomamepuaftbl — AUBJICKTPUKH, IPOBOAHHUKOBLIC 1 MAIrHUTHBIC MaTCpHaJbl;
L4 paduoxomnoueumbl - PE3UCTOPLI, KOHACHCATOPLI, KATYIINKHW MHAVKTHBHOCTH.

1.2 3AJAYHN U3YUEHUSA JUCHUTTJIUHBI

® I3Y4YCHHE OCHOBHBIX JJIEKTPOPU3UYECKUX CBOWCTB AWDJIEKTPUKOB, TPOBOIHUKOBBIX H
MarHUTHBIX MAaTEPUATIOB U 00JIacTEd MPUMEHEHUS DTHUX MaTepHasos B JC;

® U3y4EeHHE TMPUHIUINOB (PYHKIIMOHUPOBAHUS W KOHCTPYKTHUBHOTO WCIIOJTHEHUSI, OCHOBHBIX
CBOMCTB, DKCILUTYATALMOHHBIX XaPAKTEPUCTUK U 00JIaCTEN nmpuMeHeHus: paauokoMnoHeHToB (PK);

® 3HAKOMCTBO C METOJAMH  HUCCIEJOBAaHMS  CBOMCTB M pacueTra NapaMeTpOB HEKOTOPBIX
pPagroOMaTepUalioB U PaIMOKOMITIOHEHTOB,

® 3HAKOMCTBO C MPUHOMOAMU _0003HAYeHUs (MAPKMPOBKM) OTE€YECTBEHHBIX IMACCHBHBIX
PAIMOKOMIIOHEHTOB U ¢ YCJIOBHBIMU OO03HAYCHHUSIMH HX B KOHCTPYKTOPCKOH TOKYMEHTALIUU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hucummumna — «Pagmokomnonents» (b1.B.JIB.4.2) oTHocuTCS K  BapHaTUBHOW  4acTH
poheCCHOHANTBHOTO IHUKJIA 00s3aTeTbHBIX TUCLUTUIHH.

W3yyeHne AUCHUIUIMHBI 0a3upyeTcsl HA 3HAHUSIX W YMEHUSIX, NMPHOOPETEHHBIX CTYAEHTAMHU B
pe3yJibTaTe U3yueHus MPEeNeCTBYIOMUX 00eo0pa3oBaTeIbHbIX JUCUUILINH . MAMEMAMUKU, (PUIUKU W
OCHOG Meopuu ueneil, N3 KOTOPHIX HEOOXOAUMBI 3HAHUS OCHOB MAaTEMAaTUYECKOTO aHain3a, TEOPUHU
BEPOSITHOCTEH, DIEKTPUIECTBA U MAarHETU3MA, TEOPUH SJIEKTPUUECKHX 1ieriel, 3akoHoB Oma u Kupxroda.

HucturuimHa "PaanokoMoHeHThl" siBNisieTcss 0a30BOM MPU M3YYSHHUH CHEUATbHBIX AWCIHILIHH
JAHHOTO HAIPaBJICHUSI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHBI

3.1. Ilpouecc u3ydyeHust JMCUUIIHHBI HANIPABJICH HA 4YACTH4YHOE (popMHpPOBaHME CJeAYIOLIHX
KOMIIETEHIHII.

Ilpogpeccuonanvusie:

® CIIOCOOHOCTBIO MPOBOAWTH MHCTPYMEHTAJbHbIE HM3MEPEHHs, WCIHOJb3yeMble B obsactu
MH()OKOMMYHUKAIIMOHHBIX TeXHOJNOTUH 1 cucteM cBsizu (OITK-6);

® yMEHHEM MPOBOAUTH PACUETHI IO MPOEKTY CeTeil, COOPYKEeHUN u cpencTs nHHOKOMMYHHKALINI B
COOTBETCTBUHU C TEXHUYECKHM 33JIaHHUEM C HCIIOJB30BAHUEM KAaK CTaHIAPTHBIX METOIOB, MPHEMOB U
CPEACTB aBTOMATHU3AIIMHM MPOSKTHUPOBAHUS, TAaK M CAMOCTOSTEJNBHO CO3/1aBAEMbBIX OPUTMHAJIBHBIX

nporpamum (T1IK-9).

3.2. B PE3VJIBTATE U3YUYEHUA JUCHUIIJIMHBI CTYAEHTbI JOJI’KHBbI:

Sname:

® DJIEMEHTHYIO 0a3y aHAJOTrOBBIX M HU(PPOBBIX 3JIEKTPOHHBIX YCTPOWCTB;

® OCHOBHBIE MapaMeTpbl U XapPaKTEPUCTHKH, OIPENENAIONINe 3JIeKTpoQU3nuecKue CBOMCTBA
AVDJIEKTPUKOB, MPOBOJHUKOBBIX U MArHUTHBIX MaTEPHANIOB;

® OCHOBHBIE 3JIEKTPO(GU3NYECKHE CBOWCTBA PAaJMOMATEPHAIIOB M OOJACTH NPUMEHEHUS HX B
PaanOdEKTPOHHON NPOMBIIITIEHHOCTH,

® MPUHUUNBl (YHKIHMOHUPOBAHUS, NApPaMeTPbl M XapaKTEPUCTUKH, OMNpEAeISIFoINNe CBOHCTBA
PE3UCTOPOB, KOHAEHCATOPOB U BHICOKOYACTOTHBIX KaTyUIEK WHAYKTUBHOCTH.
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® KOHCTPYKTHBHBIE  OCOOEHHOCTH, OCHOBHBIE  CBOIicTBA ®  00OJaCTH  NPUMEHEHHUS
paguoKOMIIOHEHTOB B POC;

® KOJIMPOBAaHWE W YCJIOBHble O0OO3HAYEHHWsS PATUOKOMIIOHEHTOB B  KOHCTPYKTOPCKOM
JOKyMEHTALUH.

Ymems :

® OLIEHMBATH CBOWCTBA M NMPABWUJIBHO BBIOMPATH B MPOLIECCE MPOSKTUPOBAHMS PagUOMATEPHANbI U
TUTIOBBIE PAJAMOKOMIIOHEHThI C Y4Y€TOM KOHKPETHBIX VCIOBHH JKCIUTyaTauud Hu TpeOOoBaHUN K
Ha/1€KHOCTU, KOHCTPYKTUBHOM U 3JIEKTPOMAarHuTHOM coBmecTuMocTu IC;

® [OJIB30BATHCA TEXHUYECKOH M CIIPAaBOYHON JIUTEPATypOH, B TOM unucie MHTepHeTOM, B MOHCKax
HeoOXxonuMoi HH(pOpMaLnH O pagruoMaTepraiax u COBpeMeHHOH 3neMeHTHol 6aze JC;

® 1ICCJIEJIOBATh SKCIEPUMEHTANBHO CBOWMCTBA PaJOMAaTEpUAIOB U PaJUOKOMIIOHEHTOB. U3MEPATH
napaMeTprl U CHUMAaTb XapaKTePUCTHKU C MOMOILIBIO PaJUOU3MEPUTEIbHON anmapaTypbl 10 TUIIOBBIM
METOJMKaM, MPOBOAUTH AHAJHU3 MOJYYEHHBIX PE3yJlbTaTOB, JeJaTb BBIBOABI O KAa4eCTBE UCCIENyEeMbIX
MaTepUaoB U KOMIIOHEHTOB,;

® JCIIOJIb30BaTh OCHOBHBIC MPHUEMBI 00Pa0OTKH 3KCIEPUMEHTAIBHBIX JIAHHBIX.

Baaoems:

e MeTomaMH, HeOOXOOMMBIMHM JUJIs1 BBLIOOpa JIEMEHTHOM 0asbl M KOHCTPVKTOPCKHX DPELIEHUH ¢
yueToM _ TpeOOBaHMI  HANEKHOCTH,  VCTOWUMBOCTH K BO3OEHCTBUIO _ OKPVJKAIOINEH  Cpenbl
SJIEKTPOMArHUTHON COBMECTUMOCTH U TEXHOJOTMYHOCTH

® METONAMH 3KCHEPUMEHTAJbHBIX HCCIECIOBAHUN 3JEKTPUYECKUX CBOWCTB pPAAHMOMATEPUANIOB U
PaaMOKOMIIOHEHTOB.

4. OFBEM JIMCIUILINHBI A BUJAbI YYEEHOU PABOTHI
OOw1ast TPyAOEMKOCTh JUCIUITIIMHBI COCTABIISET 4 3a4€THBIX €IUHULIBI 1 MPEICTaBIeHa B Ta0NHLEe

flt.al6.m/1ua 4.1 — TpynoeMKOCTb JUCLIUIUIMHBI
No Buneb! yueOHOl nestenpHOCTH 4 cemecTp Bcero Enunanie:
1 Jleknuu 22 22 4aCcOB
2 JlaboparopHble 3aHATHS 34 34 4acoB
3 Bcero aynuTopHBIX 3aHATHI 56 56 4acoB
4 CamocrosiTenpHas pabora 88 88 4acoB
5 Bcero (0e3 sx3amena) 144 144 9acoB
6 OO01mast TpyI0eMKOCTh 144 144 4acoB
4 4 3.E
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5. COIEP KAHUE JUCIIUIIJINHBI

5.1. PA3JAEJBI AMCHAILINH U BUJIBI 3AHATHIA

2 jae]
= | s :
Ne H = e E o s dopmupyemble
o/ ANMCHOBAHME pasaeiia AMCHUIIIHHBI % g E 6 o KOMITETEHLIH
= S 5
= M
1. | BBomHast yacThb 3 10 13 | TIK-9  OIIK -6
2. | IIpoBOAHUKOBBIE MaTE€pPHAJIbI 3 4 15 22
3. | Judsnextpuxu 3 4 10 17
4. | MarautHble MaTepuabl 3 4 14 21
5. | Pesuctopsl 3 6 15 24 | TIK- 9, OIIK -6
6. | Konnencaropsl 3 8 10 21
7 BricokouacToTHBIE KaTYIIKH 4 3 14 )3
WHAYKTUBHOCTH
Hroro: | 22 34 88 144
5.2. COAEP)KAHMUE PA3JIEJIOB JUCHUIIJINHBI (ITO JTEKIIUAM)
Howmep n Tpynoe PopmHp
HAaVMEHOBaHUE Howmep nexiuii u coneprkaHue pa3nesos (JIEKIuil) MKOCTB | oD
pasnenos (gac.) Komrete
150005151
I — 1. Lenun, 3amayn u comepskaHue AUCHUILTUHBL OOIMe 13
CBEJICHUs O paguoMarepuasax u paguoOKOMIIOHEHTAX.
1 DnexTpuyeckast MIPOBOAUMOCTD. 3oHHas
2. IlpoBOnHUKOBBIE SHEpreTuyeckass CTpykTypa wmarepuajioB. (OCHOBHBIC 2
marepuaisl (IIM). anekTpoduzndeckue napaMerpol [IM.
2. CpoiictBa n obaactu npumenenus [IM B OC.
2. Tlomapuzauusi AVSIEKTPUKOB U HMX KIACCU(UKALUS.
HenonsipHble 1 NONSPHBIE AUSIEKTPUKH.
3. OcHOBHBIE  pnekTpodm3HUeckre napameTpbl
nuoaeKTpUkoB. [lacCuBHBIE TUANEKTPUKH, UX CBOWCTBA U 17
3. IupneKkTpuku
o0J1acTu MPUMEHEHUSI.
4. AKTHBHBIE NHMAIJNIEKTPHKH, WX CBOWCTBA W 00JacTu
IPUMEHEHUS.
4. Knaccudukauusi, napameTpbl U XapaKTePUCTHKU [K-9,
4. MarautHble MarHUTHBIX MaT€PUAJIOB. 1 OIIK -6
MaTepHraibl 5. OcHOBHBIE CBOWCTBA M 00JacTH TPUMEHEHUs
MarHUTOMSATKHX U MarHUTOXECTKHUX MaTepUasioB.
6. Knaccupukanms, ycioBHble 000O3HAauYeHUS U
5. Pe3uctopsl MapkupoBka. [lapamerpsl U xapakTepucTuku. OCHOBHBIE 24
CBOWCTBA M OOJIACTH MPUMEHEHHSI_ PE3UCTOPOB.
7. Knaccudukauus, YCJIOBHbIE OOO3HAuUeHUS U
MapKHPOBKa KOHJICHCATOPOB. ITapameTpsbl 51
6. Konnencaropsr . 21
xapakrepucTukd. (OCHOBHbIE cCBOHcTBAa U oOjacTu
IIPUMEHEHUs]_KOHIEHCATOPOB.
7. Beicokouactotuble | 8. Knaccupukaumst u yciaoenble ob6o3Hauenus BKH.
KaTyIIK{ ITapamerpbl  kaTyiiek  WHAYKTUBHOCTH. (OCHOBHBIE )3
WHAYKTUBHOCTH cBoiicTBa U obactu mpumenenus BKI.
(BKN)
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5.3. PA3IEJIBI AMCOUILINHBL U MEXKANCHOUILINHAPHBIE CBSI3U C
OBECHEUYMBAIOIIAMH (MMPEJLIAYIIAMI) I OBECIIEYNBAEMBIMH
(MOCJEAYIOIUMHI) AUCHATLINHAMUA

HaumenoBanue Howmepa pa3nenoB qaHHOM AUCHMIUTUHBL U3 Ta0.5.2, ISl KOTOPBIX
Ne o0ecreYnBarOINX | HEeoOXOOMMO U3y4YeHHE 00€CTIeUnBaOLIIHNX (TTPEAbIAYIINX) U
/o o0ecreurnBaeMbIxX obecrneyrBaeMbIX (MTOCIENYIOIINX ) AMCUUTUINH
TUCLIVILINH 1 | 2 | 3 | 4 | 5 | 6 | 7
IlpexmecTByomue THCUHNIMHBI
1. | Maremaruka + + + + + + +
2. | Pusuka + + + + + +
3. | OcHOBBI TEOpUHU LienIEN + + + + + +
Hocaeayrwmue AMCHUNIMHBI
IIpoextuposanue
1. | aHaMOrOBBIX 3IEKTPOHHBIX + + + + + + +
YCTPOMNCTB
5.4. COOTBETCTBUE KOMIETEHIINIA, ®POPMUPYEMBIX ITPH H3YUEHUA
JANCHUIIJINHBI,
U BUJIOB 3AHATHI
Ilepeuenn Buppb! 3ansTuit o
KOMITETCHITH I JI Jlab | CPC OPMbl KORTpOTA
OIIK-6 + + + | TecToBbIi ONPOC 1 ONMPOC HA JAOOPATOPHBIX 3AHATHUSIX.
I1K-9 + + + | B mpounecce BbIOJHEHUS U 3aIUTHI TJAOOPATOPHBIX PadoT.

Ycnosubie obo3Havenust: JI — nexiun, JIab — nabopartopusie padorel, CPC — camocTosiTenbHast
pabora cTyneHra.

6. METOAbI 1 ®OPMbI OPTAHU3AIINN OBYYEHUA. TEXHOJIOI'MN
WHTEPAKTABHOT'O OBYYEHMUS ITPA PA3HBIX ®OPMAX 3AHSTHI B YACAX

He npenycmorpeno PYII

7. JABOPATOPHBIN MPAKTHKYM
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Howmep pasnena Tpyno-
No PP pyA Kowmmnere
TVCLUTITUHBI HaumenoBanue nabopaTopHbix paboT €MKOCTb
n/m 51805051
u3 Tabn. 5.1 (dac.)
1 ) HccnenoBanue TeMnepaTypHON 3aBUCUMOCTH 4
SIICKTPUUYECKON MPOBOJUMOCTH TUJICKTPUKOB
) 3 HccnenoBanue BIUSIHUS BJIard Ha MOBEPXHOCTHOE U 4
00BEMHOE COMPOTHBJICHUE THAJICKTPUKOB,
HccnenoBanue TeMnepaTypHON 3aBUCUMOCTH
3 3 OUBJIEKTPUYECKON MPOHULIAEMOCTH U JUAJIEKTPUUECKUX 4 IIK- 9,
OTEPh OIIK -6
4 5 HccnenosaHne pe3sucTOpOB MOCTOSSHHOTO CONPOTHUBJIEHHUS 4
5 6 HccnenoBaHne KOHAEHCATOPOB MOCTOAHHON €MKOCTH 4
6 7 HccnenoBaHue BBICOKOYACTOTHBIX KATYLIEK 4
WHIYKTUBHOCTHU
6




8. NIPAKTHYECKUE 3AHATHUA (CEMUHAPBI) - HE IPEAYCMOTPEHBI

9. CAMOCTOATEJBHAA PABOTA

Ne Ne pasnena TemaTuka caMOCTOSTETbHON pabOTHl, Tpyno- Komnere Konrpons
o/ |RHCHHIITHHEbL marepatypa (YMIT) €MKOCTb - BBINOJHEHUS
u3 1abx. 5.1 (gac.) padoThI
IIK-9, TecToBbIN U
1 2-7 IIpopaboTka JeKIMOHHOTO MaTepuaia 16 OIIK -6 MACbMEHHBIN
Orpoc
[IpopaboTka JeKIIMOHHOTO MaTepuaia [IK-9, IIpensapurenbHbl
2 2-7 U TIOAATOTOBKA K JIAOOPATOPHBIM 14 OIIK -6 1 ompoc, 3amuTa
3aHITHSIM nab. pador
10. KYPCOBAA PABOTA
He npenycmotrpeno PYII

11. PEUTHHT OBASI CHCTEMA JJIA OIEHKA YCIIEBAEMOCTH CTYIEHTOB

11.1. BAJIJIBHBIE OINEHKU AJIA QJIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — banbHbIe OLIEHKHU IS 3JIEMEHTOB KOHTPOJIS

o . MaxkcuManbHbII
. MakcumasbHbIN MakcumasbHbIN
DnemMeHThl yueOHOU OaJn 3a mepuon Bcero 3a
Oann Ha 1-yro KT ¢ | ©Oasn 3a mepuon
IEeATEeIbHOCTH Mexay 2KT u Ha ceMecTp
Hadasa ceMectpa | Mexay 1KT u 2KT
KOHeELl ceMecTpa
Jleknuu 15 15 0 30
JlaGopatopHbie 15 15 0 30
CPC 10 20 0 40
11.2. IEPECUYET BAJIJIOB B OIEHKH 3A KOHTPOJIBHBIE TOUKH
Tabmuna 11. 2 — [Tepecuer OaIoB B OLEHKH 32 KOHTPOJIBHBIE TOUKH
bannel Ha 1aTy KOHTPOJILHOM TOUKH Ouenka
> 90% oT MakCUMaJIbHOM cyMMBbI 6ayutoB Ha gaty KT 5
Ot 70% no 89% ot MakcumanbHOH cymMMbl OamioB Ha nary KT 4
Ot 60% no 69% ot MakcuManbHOH cyMMbl OaioB Ha mary KT 3
< 60% oT MakcUMaJIbHOH cyMMBbI 6ayutoB Ha gaty KT 2

11.3. IEPECUYET CYMMBbI BAJUIOB B TPAJIMIIMOHHY IO U MEXKXKAYHAPOJAHYIO
OIHEHKY
Tabmuna 11. 3 — [Tepecuer cyMMbl OQJIJIOB B TPAJIULIMOHHYIO M MEKIYHAPOIHYIO OLIEHKY

Hrorosasi cymma 0asios,
Ouenka (I'OC) YUUTBIBAET YCHELIHO CAAHHBIN Onenka (ECTS)
SK3aMEH
5 (oTnnuHO) (3a4TEHO) 90 - 100 A (oTIU4HO)
85 -89 B (o4enb xopommo)
4 (xopo1o) (3a4TeHO) 75 - 84 C (xopormro)
70 -74 D )
TOBJIETBOPUTENBHO
3¢ Y ) 65 - 69 Y P
TOBJIETBOPUTENILHO) (3aUTEHO
Y P 60 - 64 E (mocpencreHHO)
2 (seynosnersoputesbHo) (He Huxe 60 6amnos F (HeynoBieTBOpUTENBEHO)
3a4TEHO)
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12. VYEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
ANCUUILIAHBI

12.1. OCHOBHASI JIMTEPATYPA
1. Kyzebnsix HU., Congarosa JLIO. Panuomarepuaisl 1 paAuOKOMIIOHEHTHI: Y ueOHOe ocodue st
CTYZIEHTOB paauotrexHuuecknx crneunanpHoctei. — Tomck: TYCVYP, 2012. — 177 ¢. [DneKTpOoHHBbII
pecypc]. — Pesxum nocryma: edu.tusur.ru/training/publications/2733.

Marepuanbl AJs OPraHU3ALMH CAMOCTOSITEJILHOH pPatoTbl H NPAKTHYECKHX 3aHSTHI
CTY€HTOB ONMHCAHBI B 0co0uM (cM. myHKT 12.1) a uMeHHO:
1 Kyzeonerx H.M. IlepcnextuBHas »siemeHTHast 0Oaza POC u ¢Qmsuka QyHKIMOHAIBHBIX
ycTpoiicTB: COOpHUK 3a7a4 U METOAMYECKUEe yKa3aHus miisi cryneHtoB — Tomck: TYCYP, 2007. — 62 c.
(75 3x3.)

12.2. JONOJIHUTEJIbHAA JUTEPATYPA
1. TIlaceiakos B.B., Copokun B.C. Marepuansi snektponHoit texuuku.- C-11.; Uzn-so «Jlaney», 2003. —
367 c. (393K3)
2. buraep JI. P. Marepuanel u 3J€MEHThI 3JIEKTPOHHOH TeXHUKU: YueOHOe mocobue Al CTYAeHTOB

cneunanbHocT 210106, 210104, u Hanpasnenus 210100 / JI. P. burnep; ®enepanbHOe areHTCTBO
no obpasoBanmto, TOMCKHMH TOCYZApCTBEHHBII YHHUBEPCHUTET CHCTEM  YIpPABICHHS |
panuoanekTpoHuku. - Tomck: TYCVYP, 2007. - 214 c. (47 3k3)

3. Tlokposckwuit ®@. H. Martepuaibl 1 KOMIIOHEHTBI PAAUO3JIEKTPOHHBIX CPEACTB. YueOHOe mocodue as
By30B / ®@. H. [Tokposckuii. — M.: T'opsiuast muaust — Tenexom, 2005. — 350¢. — ISBN 5-93517-215-1
(71 3x3).

4. Connaroa JLIO. Matepuanosenenue u marepuaisl IBC: Yuebnoe mocobue. — Tomck: Tomckuit
rOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIEHHS U paanodsieKTpoHukH, Kadenpa koMIuiekcHOM
UH(POPMALIMOHHON 0€30MaCHOCTH 3JIEKTPOHHO-BBIMUCITUTEIBHBIX cucTeM. - Tomck: TMIIJIO, 2001. -
182 c. (15 3Kk3)

5. Hedenues E.B. Pamuomarepuanbl u paguokoMIoHeHThl: YueOHoe mocodue. — Tomck: Tomckwmii
MEKBY30BCKHUI LIEHTP AUCTAHLUUOHHOTO obpazosanus, 2000. — 290 c. (29 3k3)

6. Xwumus paguomatepuanon: YuebHoe nocodmue / Kucrenesa M. I'., Hedenues E. B. — 2009. 266 c.
[DnexTponnsblil pecypc] — Pexxnm noctyna: http://edu.tusur.ru/training/publications/1360.

7. Tpeobpaxenckuii A.A., bumapn E.I'. MarautHbie MaTepuaibl 1 35ieMeHThl. — M. Boicmr. k., 1986.
—352 c. (10 3k3)

8. Ilerpos K. C. Pannomarepuaisl, paAHOKOMIIOHEHTHI U 3JIEKTPOHHUKA: Y4yeOHOe mocodue it By30B /
K. C. Ilerpos. — CII6.: ITutep, 2006. — 521 ¢. — ISBN 5-94723-378-9 ( 2).

9. Tpybuus A.M. Dnekrpopanuomarepuansl. Jusnexktpuku. YueOHoe mocodbme. — Tomck: M3a-Bo
TACYP, 1995. — 76 c. (21) 8. Anrunos Bb.JI, Copokumn B.C., TepexoB B.A. Marepuasl
3JIEKTPOHHON TeXHUKH. 3anaun u Borpockl. — CI16: U3n-o Jlane, 2003. — 206 c. (22 3K3)

12.3. YYEBHO-METOANYECKOE IOCOBUE U TPOI'PAMMHOE OBECIIEYEHUE

Ilepeyens  MeToaMYecKMX YyKa3aHud mno JadopatopHbiM  paloTraMm, OpraHu3aluu
CaAMOCTOSITeJIbHOI padoThI

1 Kyzeonerx H.M. IlepcnextuBHas »siemeHTHast 0Oaza POC u ¢Qmsuka QyHKIMOHAIBHBIX
ycTpoiicTB: COOpHUK 3a7a4 U METOAMYECKUEe yKa3aHus miisi cryneHtoB — Tomck: TYCYP, 2007. — 62 c.
(75 3x3.)

2 Kyzebnsix H.HM. HccnenoBaHue pe3sUCTOPOB IMOCTOSIHHOTO COMPOTUBJICHHS: MeToanuecKkue
yKa3aHUsl TIO BBIMOJHEHHIO J1aOOpaTOpHOW paboOThl Ayl CTYAEHTOB BCEX CrenuanbHOCTeH. ToMCK:
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TYCVYP, 2012. - 24 C. [DnexTpoHHBIN pecypc]. - Pexum NOCTyIa!
edu.tusur.ru/training/publications/1245

3  Kyzebupx HU., Kammnesnu P.M. HMccnemoBaHne KOHOEHCATOPOB MOCTOSIHHOW €MKOCTH:
MeToanueckne yKasaHus MO BBITIOJHEHHUIO Ja0opaTopHOH padoThl AJIsl CTyIEHTOB BCEX CIELHAbHOCTEH.
Tomck: TYCYP, 2012, - 25 ¢ [DnextponHeii pecypc]. — Pexum  moctyma:
edu.tusur.ru/training/publications/1246

4  Kysebnsx H.H. HccnenoBanne BBICOKOYACTOTHBIX KAaTYIIEK WHAYKTUBHOCTH: MeTOaMuecKue
yKa3aHWsl TO BBIMOJHEHUIO J1abopaTopHOW pabdoThl Ui CTyAeHTOB crnenmainbHOocTH 210201
“IIpoextupoBanue u TexHojorus POC”. — Tomck: TYCVYP, 2011. — 28 ¢. [DnexTpoHHBIA pecypc]. —
Pexxum nocryma: edu.tusur.ru/training/publications/341

5 Kyzeonex HU. Obwmue tpeboBanms m mpasmia OpOpMIIEHHS OTYETOB IO Ja0OPaTOPHBIM
padoram: Meron. ykazaHus 0 OQOPMIICHHIO OTYETOB 1O JIAOOPATOPHBIM paboTaM Uil CTYASHTOB BCEX
cnenuanpHocTell. — Tomck: TYCVYP, 2012, — 12 c. [Dnexktponnsiii pecypc]. — Pexum nocryna:
edu,tusur,ru/training/publications/3890

6 CnaBuukoBa M.M. HccrnenoBanuwe BJMSHHUS BJIAarM HA TIOBEPXHOCTHOE U OOBEMHOE
COMPOTHBIIEHUE TUIJIEKTPUKOB. PykoBoacTBo k nabdoparopuoii pabore Tomck: TYCVYP, 2012. — 12 c.
[DnexktponHsblil pecypc]. — Peskum noctyma: http//edu.tusur.ru/training/publications/1312

7 CnaBaukoBa M.M. Hccnemopanue  TeMIepaTypHOM  3aBUCHMOCTH  BJIEKTPUUECKOU
POBOAUMOCTH ITUAJIEKTPUKOB: MeTonnueckre ykasaHus K jadoparopHoii padore Tomck: TYCVP, 2012.
— 13 ¢. [DnexTpoHHbIii pecypc]. — Pexxum noctyna: http//edu.tusur.ru/humans/1314

Bce Meronudeckue ykasaHus M PYKOBOJCTBA MO BBIMOJHEHHIO JTAOOPAaTOPHBIX pabOT HUMEKOTCS B
naboparopuu (ayd. 427 T.K.) B MEYaTHOM BapPHAHTE B JOCTATOYHOM KOJIMYECTBE SK3EMILISIPOB.

IIporpammHoe oGecrieuenue

1. Tekcrosbiii nponieccop MICROSOFT WORD;

2. osnexkrponssie Tabmuiet MICROSOFT EXCEL;

3. cucTembl aBTOMaTHU3alMM UHXeHepHO-TexHu4eckux pacuetoB MATHCAD.
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12.4. BA3bI JAHHBIX, THOPOPMALIMOHHO CITPABOYHBIE U IIONCKOBBIE

CUCTEMBI
1 Hayuno-o6pasosarenpHbiii nopran TYCVYP http://edu.tusur.ru/
2 WznatenbctBo «Jlanb» DiekTpoHHO-0nbMoTeuHas cucrema http://e.lanbook.com/

13. MATEPUAJIBHO-TEXHUHUYECKOE OBECIHHEYEHHUE JIMCIHIMIIJIUHBI

Jns mpoBenenust jgabopaTopHbx padoT B yueOHO# nabopartopuu (aym. 427 Tr.K.) UMEHOTCS
clienyroLIie 1adopaTopHbIe YCTAHOBKH, OCHALLEHHbIE HEOOXOIUMBIM 000PYAOBAHUEM:

® JTA U3yYCHUA KOHCTPYKL[HP'I " UCCIIENOBAHUA PE3UCTOPOB MOCTOAHHOTI'O COIIPOTUBJICHUSA

® 1A U3YYCHUA KOHCTPYKTHBHBIX OCO6eHHOCTefI U HUCCICAOBAHNA KOHACHCATOPOB HOCTOSIHHOU
€MKOCTH,

® 1A H3YYCHUA KOHCTPYKTUBHBIX OCO6eHHOCTefI U UCCIICAOBAHNA BBICOKOYACTOTHBIX KATYHICK
HHAYKTHUBHOCTH,

e UIsi HCCIEIOBAHME BJIMSHUS BJIarM HA TMOBEPXHOCTHOE M OOBEMHOE COMPOTHUBJIEHHE TUAJIEK-
TPHUKOB,

® [UIsl WCCIIEOBAaHHE TEMIIEPATYPHON 3aBUCHMOCTH JJIEKTPUYECKOW MPOBOJUMOCTH THUAJIEK-
TPUKOB:

® [JIsl UCCIIEIOBAHKE TEMITEPATYPHOU 3aBUCUMOCTH JAUAJIEKTPHUECKON MPOHUIIAEMOCTH U TUAJIEK-
TPUUYECKUX NTOTEPD NUIJIEKTPUKOB;

® ISl HCCIIEAOBAHKE DIEKTPOPUIHUECKIX CBOMCTB CErHETOIEKTPHKOB.

14. ®OH/I ONEHOYHbBIX CPEJACTB
DOHJT OLIEHOYHBIX CPEACTB NPUBEIEH B MPUJIOKEHUN 1.

15. METOANYECKHUE PEKOMEHJAAIIUN ITO OPTAHU3AIIVN N3YUEHUA
JANCHUTIVINHBI
bes pexomennanuii.
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1. BBeaenue

@onp onenounsix cpencts (POC) spusiercs mpuiaokeHneM K paboueil mporpamme JUCLUTIIHHBI
(IpakTHKHM) U TpeAcTaBisieT cOOOH COBOKYIMHOCTh KOHTPOJbHO-U3MEPUTENbHBIX MarepHasioB (TUIIOBBIE
3a/1auu (3a1aHusi), KOHTPOJIbHBIE PaboThI, TECTHI U IP.) © METOAOB X HCIOIb30BAHUS, IPEIHA3HAYEHHBIX
1T UI3MEPEHUsI YPOBHSI TOCTUKEHHUS CTYAEHTOM YCTAaHOBJICHHBIX PE3yJIbTaTOB O0yUEHMS.

®OC mno nuctumuMHe (MPAKTUKE) WCIONB3YeTCsl MPU TNPOBEACHUH TEKYIIEro KOHTPOJI
yCIEBAEMOCTU U IPOMEXKYTOUHOHN aTTeCTallll CTYE€HTOB.

IlepeveHb 3akperuIeHHbIX 32 AUCLHUTUTMHON (MPAKTUKOM) KOMITIETEHIINH NprBeneH B Tadmnuue 1.
Tabmuna 1 — [lepedeHp 3aKpEIUICHHBIX 38 JUCHHUIUTMHON KOMITETEHLIUH

Kon PopMyHpOBKa Oransl POPMHUPOBAHUS KOMITETEHIINN
KOMITETCHIIH

OIIK-6 CHOCOOHOCTBIO Junams:
NPOBOANTD ® DJIeMEHTHYIO 0a3y aHAJOrOBLIX W IM(POBBLIX 3JIEKTPOHHBIX
UHCTPYMEHTAJIbHBIE | YCTPOWCTB;
U3MCPCHUA, ® OCHOBHBIE ITapaMEeTPhl U XaPAKTEPUCTUKHU, OIPENEIAIOIIIE
HUCIOJIB3yCMBIC B SJeKTPOdU3HYECKHe CBONCTBA JWMAJICKTPUKOB, MPOBOAHUKOBBIX U
obnactu MArHUTHBIX MaT€PHAJIOB;
MH(OKOMMYHHKALHOH ® OCHOBHBIE 2JIeKTPOU3NUecKre CBOWCTBA PAIMOMATEPUATIOB
HBIX TEXHOJIOTHH U 1 001acTH MPUMEHEHUS UX B PAJHO3JIEKTPOHHON MPOMBIIIICHHOCTH,
CHCTEM CBI3H ® MPUHIIUIIBI (yHKLUHOHUPOBAHWUSI, apaMerphl u

TIK-9 YMEHHUEM MTPOBOAUTD XAPAKTCPUCTHUKHU, ONpeaCIAINNUEC CBOMCTBA PE3UCTOPOB,

pacUeThI MO MPOEKTY
CeTel, COOPYKEHUH U
CpencTB
UH(POKOMMYHUKALIHN
B COOTBETCTBUH C
TEXHUYECKUM
3aJaHUEM C
HCIIOJIb30BAHUEM KaK
CTaHAPTHBIX
METONIOB, IPUEMOB U
CpencTB
ABTOMAaTH3aL[iU
MPOEKTUPOBAHUS, TAK
U CAMOCTOSITEIbHO
CO371aBaE€MBIX
OPUTHHAITbHBIX
nporpaMm

KOHIEHCATOPOB M BHICOKOYACTOTHBIX KATVIIEK MHIYKTHBHOCTH.

® KOHCTPYKTHUBHbIE OCOOEHHOCTH, OCHOBHBIE CBOWCTBA W
obacTh NpUMEHEHHS PaIMOKOMIIOHEHTOB B POC;

e KONMPOBaHHE U VCIOBHbIE 0003HAYEHMS PAMOKOMIIOHEHTOB
B KOHCTPYKTOPCKOM TOKYMEHTALIUH.

Ymems:

® OIEHMBATh CBOICTBAa M TPAaBWJIBHO BBIOMpATh B IpOLECCE
MPOEKTHPOBAHUs pafuoMaTepuabl U TUIIOBbIE PAMOKOMIIOHEHTHI C
yUETOM KOHKPETHBIX VCIIOBHH SKCIUIyaTalMd M TPeOOBaHUH K
HAJIeKHOCTH, KOHCTPYKTHUBHOM u 3JIEKTPOMArHUTHON
coBMectuMocT OC;

® [0/b30BAaThCA TEXHUUECKOW M CIPABOYHOHN JIMTEPATYypOH, B
ToM uncie MHTepHeToM, B MOMCKax HeoOXomumon HH(GOPMALH O
paaroMaTepuaax U COBpEMEHHOI dieMeHnTHoM Oaze IC,

® LCCIEeAO0BaThb SKCIEPUMEHTAIBHO CBOICTBa
paauoMaTepuanoB U PaJUOKOMIIOHEHTOB. U3MEPSTHb NapameTpbl U
CHUMAaTb XapaKTePUCTHUKH C TMOMOUIBIO paguOU3MEpPUTENbHON
anmapatypbl 1O THUIIOBbIM METOAMKAM, IPOBOAUTb  AHAJIM3
MOJYYEHHBIX  pe3yJbTaTOB, JejaTb  BbIBOABI O  KauyecTBe
HCCJIelyeMbIX MaTePUAJIOB U KOMIIOHEHTOB;

® LCHOJIB30BAThH OCHOBHBIE
DKCTEPUMEHTANIBHBIX JAHHBIX.

PUEMBI 00paboTKu

Bnaoems:

® METOAAMHU, HEOOXOMUMBIMH LTSI BEIOODA HJIEMEHTHON 0a3bl U
KOHCTPVKTODPCKUX pelleHnil ¢ yueToM TpeOOBAaHUI HANEKHOCTU,

YCTOUYMBOCTU K BO3ENCTBUIO OKpVIKaroLiei CpEnbL
3JIEKTPOMArHUTHON COBMECTUMOCTH 1 TEXHOJOIMYHOCTH,
& MeTOoHmaMH SKCIEPUMEHTAIbHbBIX UCCJIEIOBAHUN

SICKTPUICCKUX CBOICTB paauoMaTrepruaIoB U paaAuOKOMIIOHCHTOB.
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OO01mue XapakTepUCTHKU MOKa3aTeNeil U KPUTEpUEeB OLICHMBAHKs KOMIIETCHLMI Ha BCEX 3Tarax
NpUBENEHBI B Tabmue 2.
Tabauua 2 — O6uue XapakTepUCTUKHU TOKa3aTeNieil 1 KpUTEPUEB OLIEHHBAHHS KOMIIETEHLIMH MO 3TanaM

Iloxazarenu u
Kputepuu

3Harn

VYmeTs

Brnanerb

OtaryHO (BBICOKHIA
YPOBEHbB)

Obnanaer pakTUYECKUMU
U TEOPETHUECKUMHU
3HAHUAMU B IpEACIax
u3y4aeMoii odiactu ¢
NMOHUMAHUEM I'PAHULL
MNPUMEHUMOCTH

Obnanaer nuana3oHOM
MPAKTUYECKUX YMEHUH,
TpeOyeMBbIX I Pa3BUTHS
TBOPUYECKUX PELICHUH,
abcTparupoBaHus
npobiiem

Koutponupyet padory,
MPOBOUT OLICHKY,
COBEPIIEHCTBYET NEUCTBUs
paboThI

Xopomo (6a30BbIi

3Haet (aKThl, MPUHITHIIBL,

Ob6nanaer nuana3zoHOM

beper OTBETCTBEHHOCTH 32

YPOBEHbB) npoueccol, odImue NPAKTUYECKUX YMEHHUH,  |3aBEepLICHHUE 3a/1a4 B
TIOHATHS B Mpeenax TpeOyeMBbIX Il PELICHHs] | UCCIIEIOBAHMH,
u3y4qaeMoit odbiaactu OTIpeeNIEHHBIX MPpobJieM B | IprcrnocadiInBaeT CBOe

o0nacTu uccnenoBaHust MIOBE/ICHUE K
00CTOSATENECTBAM B
pewmeHnn npodaem

VYnosnersoputenbH | O0nanaer 6a30BbIMU Obnagaer OCHOBHBIMU PaGoraer mpu npsiMom

0 (TIOpOTroBBIi OOIIMMH 3HAHHUSIMU YMEHUSMH, TpeOyeMbIMU | HAOIIOAEHUN

YPOBEHbB) IS BBITIOJTHEHUST IPOCTBIX

3aga4d

Tabmuua 3 — Drarnsl

2 Peanuzanus KkoMOoeTreHuHn

2.1 Komnerenuust OIIK-6

OIIK-6: crnocoOHOCThIO MPOBOAKMTH HHCTPYMEHTAJbHbIE M3MEPEHHs, HCIOJIb3yeMble B 00IacTH
MH(POKOMMYHHKALIMOHHBIX TEXHOJIOTHI U CUCTEM CBSI3H.

JUist popMHUpOBaHMS KOMITIETEHLIMH HEOOXOAMMO OCYIIECTBHUTD PsiI ATAIOB. DTarbl HOPMHUPOBAHHUS
KOMIIETEHLIMH, TPUMEHsieMble MJisi STOr0 BHAbI 3aHATHH M HCIOJB3yeMble CpPEICTBA OLIEHHUBAHUSI
npeAcTaBIeHbl B Tabume 3.
OPMHPOBAHHS KOMIIETEHIIMH 1 UCTIOJIb3YeMbIe CPEICTBA OLIEHHBAHHSI
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Cocras 3Harb Ymetb Bnaners
Conepxanue ® DJJeMeHTHyr 0a3y ® OLICHMBATb CBOMCTBA ®  METOJaMH,
STamoB QHAJIOTOBBIX W HU(POBBIX |U MPABIJILHO BBIOUPATH B|HEOOXOTUMBIMU TUTS
3JICKTPOHHBIX YCTPOWCTB; |mpoiecce BbIOOpa 3JIEMEHTHON Oa3bl
®  OCHOBHBIE MPOCKTUPOBAHMUS " KOHCTPYKTOPCKUX
napameTpbl 1| panuomarepuabl U | peLIeHuit v y4eTOM
XapaKTepUCTHUKH, THUITOBBIE TpeOOBaHUN HANEKHOCTH,
OTpeeSIOIINe PaAMOKOMITOHEHTHI C|yCTOWYHBOCTHU K
3JeKTPOPU3HUECKUE y4eTOM KOHKPETHBIX | BO3IEHCTBHUIO
CBOWCTBA JHAJIEKTPUKOB, | YCIOBUM DKCIUTyaTallMd M | OKPYKaroIIen cpenel,
MPOBOJHUKOBBIX u | TpeboBaHMit K | 3JIEKTPOMAarHUTHOM
MATrHUTHBIX MaTePUAJIOB, |HAIEKHOCTH, COBMECTUMOCTH "
®  OCHOBHBIE KOHCTPYKTHUBHOM U | TEXHOJIOTUYHOCTH,
SNEKTPOPU3HNIECKHIE 3NEKTPOMArHUTHOU e  MeTomaMu
CBOMCTBA coBmectumoctu 2C; SKCIIEPUMEHTATBbHBIX
paauoMaTepuanoB u| ® IOJIb30BaThCA HCCJIEIOBAHUM
001acTH MPUMEHEHHUS UX B | TEXHUHYECKOU U |3JIEKTPUYECKUX  CBOMCTB
PaauO03JIeKTPOHHON CIIPABOYHOM JIMTEPATYPOU, | paIOMaTepHUaioB 151
MIPOMBIILIICHHOCTH, B TOM uuciie HTepHeTOM, | pAAHOKOMITOHEHTOB.
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®  TIPUHLHUIIBI
(YHKLMOHUPOBAHMUS,
napameTphl
XapaKTePUCTHKH,
ONpenesArIIe CBONCTBA
PE3UCTOPOB,
KOHZICHCATOPOB
BBICOKOYACTOTHBIX
KaTyIeK UHIYKTUBHOCTH.

®  KOHCTPYKTHUBHBIC

u

u

OCOOEHHOCTH, OCHOBHBIE
cBoiicTBa U obyactu
pUMEHEHUS
PaTHOKOMITOHEHTOB B
POC,;

®  KOAWPOBAaHUE u
YCIIOBHbIE  O0O3HAYEHUs
PaTHOKOMITOHEHTOB B
KOHCTPYKTOPCKOU
TOKYMEHTAIHH.

B MOWCKaX HEOOXOAMMON
uHpopMauuu 0
paaroMaTepuaax u
COBPEMEHHOM 3JIEMEHTHOMN

6aze OC;
® LCCIIENOBATH

BKCHepI/IMeHTaHbHO
CBOMCTBA
paguoMaTepuaioB 51
PaIUOKOMITIOHEHTOB:
M3MEPATL MapaMeTpel U

CHUMATh XapaKTCPUCTUKU
c MOMOIIBIO
Paguou3MepUTEIbHON

anmnaparypbl MO0 TUIIOBBIM

METONHNKaM,  TPOBOAUTH
aHau3 MOJTyYEHHBIX
pe3yJIbTaTOB, nenaThb
BBIBOABI O  KAdeCTBE

UCCIIeYEMbIX MaTepHalioB
U KOMITIOHCHTOB;,

®  JHCIIOJB30BATh
OCHOBHBIC TIPHUEMBI
obpaborku
SKCICPUMEHTAJBHBIX
JaHHBIX

Bunbl 3ausTuii

e JlaboparopHble

e JlaboparopHbie

e JlaboparopHble

3aHSITHS, 3aHSITHS, 3aHSITHS,
e Jlexiuu, e Jlexiuu, e Jlexiuu,
¢ CamocTosTenbHas CamMocTosTenbHas CamMocTosTenbHas
pabora, pabora; pabora;
Hcnonb3yembie e 3ayer; e 3ayer; e 3ayer;
cpencraa
OLIEHUBAHUS
@DopMyUpOBKa MOKa3aTeed W KPUTEPUEB OLICHUBAHUS NAHHOH KOMIETEHLUM TpPUBEICHA B
Ttabinuie 4.
Tabnuua 4 — [okaszarean u KpUTEPHUH OIICHUBAHUS KOMITETEHIINU HA dTamax
Cocrasn 3HaTh YMmeThb Bnagern
Ornnyno ® 3JICMEHTHYIO 0a3y| eoOLEHWBAaTL CBOWCTBA| ®  METOIAMH,
(BbICOKI/Iﬁ ypOBeHb) AHAJIOTOBBIX H L{I/I(prBbIX U TIPaBUIBbHO BbI6I/IpaTb B | HEOOXOMUMBIMU I
3JICKTPOHHBIX YCTPOWCTB; |mpoiecce BbIOOpa 3JIEMEHTHON Oa3bl
® OCHOBHbIE MapaMeTpbl | IPOEKTHPOBAHUS u KOHCTPYKTOP CKHX
151 XapaKTEPUCTHKH, | PAAMOMAaTEPUaIbl U | perneHui c y4eTOM
OTIPEeACTISIOIINE TUIIOBLIE TpeOOBaHUN HANEKHOCTH,
3JeKTPOPU3HUECKUE PaTMOKOMITOHEHTBI C|ycTOMYMBOCTH K
CBOWMCTBAa JUAJIEKTPUKOB, | Y4ETOM KOHKPETHBIX | BO3JIEHCTBUIO
MPOBOJHUKOBBIX 1| YCIOBUI 3KCIUTyaTallud | | OKpY’KaroIen Cpenpl,
MarHUTHBIX MaTepHajoB, |TpeOoBaHHi K | 3JIEKTPOMArHUTHOM
® OCHOBHBIE HAJIEKHOCTH, COBMECTHUMOCTH u
anekTpoduznUecKue KOHCTPYKTHUBHOM U | TEXHOJIOTUYHOCTH;
CBOMCTBA 3JIEKTPOMArHUTHOM ®  MeTOomaMHu
paauoMaTepuanoB u | coBmectTumocTu 2C; SKCMEPUMEHTANIbHBIX
14
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O6J'IaCTI/I MNPUMEHCHUA HUX B ® [10JIL30BAaTHLCH I/ICCJ‘IeI[OBaHI/Iﬁ
PaauO03JIeKTPOHHON TEXHUYECKON U |2JIEKTPUYECKUX  CBOWCTB
IIPOMBIIIJIEHHOCTH, CIIPABOYHOM JIUTEPATYPOH, | pPAIOMaTepHaJiOB u
® IPUHLIUIIBI B TOM unciie MHTepHETOM, | PaITHOKOMIIOHEHTOB.
(YHKLMOHUPOBAHMUS, B TIOMCKaxX HEOOXOAMMO
napaMeTpbl u | uaopmanmu 0
XapaKTEePUCTUKHU, paguomarepuanax 51
ONpenesAIINe CBONCTBA | COBPEMEHHOMN 3JIEMEHTHOMN
PE3UCTOPOB, baze OC;
KOH/IEHCATOPOB HU| e HCCIeIOBATh
BBICOKOYACTOTHBIX 3KCIEPUMEHTAIBHO
KaTyLIeK UHIYKTUBHOCTH. |CBOMCTBA
® KOHCTPYKTUBHbBIE paguoMaTepHuanoB u
0COOEHHOCTH, OCHOBHBIE | pAAMOKOMITOHEHTOB:
CBOWCTBA W OOJNAcCTH | M3MEpSTh NapaMeTpbl U
NPUMEHEHUs CHUMATh XapaKTePUCTHKHU
PaguOKOMIIOHEHTOB B(C MOMOLLBIO
P2C; paarou3MepUTENbHON
® KOOUPOBAHUE 1 |annaparypbl IO THUIIOBBIM
yCIOBHBIE  0003HAa4YeHUs | METOOUKAM,  IPOBOIUTH
PaguOKOMIIOHEHTOB B | aHAJIN3 MOJTy4EHHBIX
KOHCTPYKTOPCKOU Pe3yJIbTaTOB, nenartb
JOKYMEHTaL1H. BBIBOABI O  KadecTBe
UCCJIENYEMBIX MAaTEPUAIIOB
1 KOMIIOHEHTOB,
® 1ICIIOJIb30BATh
OCHOBHBIE IPUEMBI
obpaborku
SKCHEPHUMEHTAIBHBIX
TAHHBIX
Xopormo (6a30BbIi ® [IPUHIIMITBI ® TI0JTb30BATHCS ®  MeTomamu,
yPOBEHb) (YHKIIMOHUPOBAHUS, TEXHUYECKON 1 | HEOOXOIUMBIMU AJIs1
napaMeTpbl U | CIIPAaBOYHOH JIUTEPATYPOIi, | BBIOOpa 3IeMEHTHOH 0a3bl
XapaKTEePUCTUKHU, B TOM uucie Murepuerom, | u KOHCTPYKTOPCKUX
OTpENENAIONINe CBOWCTBA |B TOMCKaX HEOOXOAMMOM | peIeHmi c Y4ETOM
PE3UCTOPOB, uHpopMauuu o|TpeOoBaHMN HaNEKHOCTH,
KOH/IEHCATOPOB U | paguoMarepuanax 1| yCTOMYHUBOCTH K
BBICOKOYaCTOTHBIX COBPEMEHHOM 3JIEMEHTHOH | BO3IEHCTBUIO
KaTyleKk HHAyKTuBHOCTH. |0ase DC; OKpykKaromen cpensl,
® KOHCTPYKTUBHbBIE ® 1ICCJIeIOBATh 3JI€KTPOMAarHUTHON
0COOEHHOCTH, OCHOBHBIE | SKCTIEPHUMEHTAIBHO COBMECTUMOCTHU u
cBOWicTBA U  0O0JacTH|CBOKHCTBa TEXHOJIOTHYHOCTH,
NPUMEHEHUs paguoMaTepHuanoB U| ® MeToAaMH
PaguOKOMIIOHEHTOB B | palUOKOMITOHEHTOB! SKCHEPHUMEHTAIBHBIX
P2C; U3MepSATb MapameTpbl U |HUCCIEAOBaHUMN
® KOOUPOBAHUE 1 |CHUMATh XapaKTEPUCTUKHU |OJIEKTPUYECKUX  CBOWCTB
yCIOBHBIE ~ 00O3HA4EHUs | C MOMOILBIO | pAAUOMATEPUATIOB 51
PaguOKOMIIOHEHTOB B | PaAOM3MEPUTEIBHON PaOUOKOMITIOHEHTOB.
KOHCTPYKTOPCKOU anmapaTrypsl MO TUIIOBBIM
JOKYMEHTaL1H. METONMKAM,  IPOBOAUTH
aHaIu3 MOJTy4EHHBIX
Pe3yJbTaToB, nenaTb
BBIBOABI O  KadecTBe
15
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UCCJIEyEMBIX MaTEPHAJIOB
1 KOMIIOHEHTOB,
® 1ICIIOJIb30BATh
OCHOBHBIE IPUEMBI
obpaborku
SKCHEPHUMEHTAIBHBIX
TAHHBIX
VHOBHGTBOpI/ITeJIbH ® KOHCTPYKTHUBHbBIE ® LICCJIEA0BATh ®  METOOaMu,
0 (mOpOroBeIi 0COOEHHOCTH, OCHOBHBIE | SKCTIEPHUMEHTAIBHO HEOOXOMUMBIMU s
YPOBEHD) cBOWicTBA U  0O0JacTH|CBOKHCTBa BBIOOpA 3JIEMEHTHON Oa3bl
MIPUMEHEHUs paguoMaTepHuanoB U|H KOHCTPYKTOPCKUX
PaguOKOMIIOHEHTOB B | palUOKOMITOHEHTOB! peuieHuin c y4eTOM
P2C; U3MEPATh MapaMeTpbl U |TpeOOBaHUIA HAAEKHOCTH,
® KOIUPOBAHHE 1 |CHUMATh XapaKTEPUCTUKH | yCTONYUBOCTH K
yCIOBHBIE ~ 00O3HA4EHUs | C MOMOILBIO | BO3[EHCTBHIO
PaguOKOMIIOHEHTOB B | paAiOM3MEPUTEIBHON OKpykKaromen cpensl,
KOHCTPYKTOPCKOHN anmnapaTtypbl IO THUIIOBBIM | 3JIEKTPOMarHUTHON
JOKYMEHTALUU. METONUKAM,  MNPOBOAUTH | COBMECTUMOCTH u
aHaJu3 MOJIYYE€HHBIX | TEXHOJOTUYHOCTH;
PE3YIbTATOB, JcJaTb . METOaaMHu
BbIBOJIbI Y Ka4€CTBC | 5KCIECPUMEHTAIbHBIX
HCCJIElyeMbIX MaTepHUaJIOB | UCCIIENOBAHUM
1 KOMIIOHEHTOB; SJIEKTPUYECKUX  CBOWCTB
® 1ICIIOJIb30BATh panuoMaTepHaoB u
OCHOBHBIE IPUEMBI PaOUOKOMITIOHEHTOB.
obpaborku
SKCHEPHUMEHTAIBHBIX
TAHHBIX
2.2 Komnerenuus I1K-9
IIK-9: yMeHueM NPOBOAMTL PACUETBI MO TMPOEKTy CEeTeH, COOPYKEHMH U CpPEACTB

UH(POKOMMYHHUKALIMH B COOTBETCTBUH C TEXHHUYECKUM 33JaHUEM C HCIOJb30BAHHEM KaK CTaHIapPTHBIX
METOZIOB, MPUEMOB M CPEACTB aBTOMATH3ALMU TPOSKTHPOBAHMS, TaK U CAMOCTOSITEJIbHO CO31aBA€MBIX
OPUTHHAJBbHBIX MPOrPaMM.

JUist popMHUpOBaHMS KOMITIETEHLIMH HEOOXOAMMO OCYIIECTBHUTD PsiI ATAIOB. DTarbl HOPMHUPOBAHHUS
KOMIIETEHLIMH, TPUMEHsieMble MJisi STOr0 BHAbI 3aHATHH M HCIOJB3yeMble CpPEICTBA OLIEHHUBAHUSI
NpeACTaBJIeHbI B TabHIe 5.
OPMHPOBAHHS KOMIIETEHIIMH 1 UCTIOJIb3YeMbIe CPEICTBA OLIEHHBAHHSI

Tabmuua 5 — Drarnsl
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Cocras 3Harb Ymetb Bnaners
Conepxanue ® DJJeMeHTHyr 0a3y ® OLICHMBATb CBOMCTBA ®  METOJaMH,
3TAroB QHAJIOTOBBIX W HU(POBBIX |U MPABIJILHO BBIOUPATH B|HEOOXOTUMBIMU ISt
3JICKTPOHHBIX YCTPOWCTB; |mpoiecce BbIOOpa 3JIEMEHTHON Oa3bl
e  OCHOBHbIE MPOSKTUPOBAHHUS u KOHCTPYKTOP CKHX
napaMeTpbl U | paarioMaTepHuaibl U | perneHui c y4eTOM
XapaKTEPUCTHUKH, TUTIOBBIC TpeOOBaHUN HANEKHOCTH,
OTIpENeIISAO LI PaTuOKOMITOHEHTBI C|ycTOMYMBOCTH K
3JeKTPOPU3HUECKUE yUeTOM KOHKPETHBIX | BO3JIEHCTBUIO
CBOWCTBA JHAJIEKTPUKOB, | YCIOBUM DKCIUTyaTallMd M | OKPYKaroIIen cpenel,
MPOBOTHUKOBBIX u | TpeboBaHMit K | 3JIEKTPOMArHUTHOM
MarHUTHBIX MaT€PHAJIOB, |HAJEKHOCTH, COBMECTUMOCTH u
e  OCHOBHBIE KOHCTPYKTHUBHOM U | TEXHOJIOTUYHOCTH,
SNEKTPODHU3IECKIE 3JIEKTPOMArHUTHON *  MeTomamu
CBOIiCTBa coBmecTumocTu OC; SKCIIEPUMEHTATBbHBIX
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pagroMaTepuanon u
00JIacTH IPUMEHEHHUS UX B
PaauO03JIeKTPOHHON
MPOMBIIIIJIEHHOCTH,

®  [IPUHIUITBI
(YHKIIMOHUPOBAHUS,
napameTrpbl u
XapaKTePUCTUKH,
ONpenesArIIe CBONCTBA
PE3UCTOPOB,
KOH/IEHCATOPOB u
BBICOKOYACTOTHBIX
KaTyIeK WHIYKTUBHOCTH.
®  KOHCTPYKTHUBHbBIE
OCOOEHHOCTH, OCHOBHBIE
cBoiicTBa U obyactu
pUMEHEHUS
PaTHOKOMITOHEHTOB B
POC,;

®  KOAWPOBAaHUE u
YCIIOBHbIE  O0O3HAYEHUs
PaTHOKOMITOHEHTOB B
KOHCTPYKTOPCKOU
TOKYMEHTAIHH.

® [0JIb30BATHCA
TEXHUYECKON u
CIIPaBOYHOM JIMTEPATYPOH,
B TOM uucie MuaTepuerom,
B TIOMCKaxX HEOOXOAMMO
uHpopMauuu 0
paguomarepuanax u
COBPEMEHHOM 3JIEMEHTHOMN

6aze OC;
® LCCIIENOBATH

BKCHepI/IMeHTaHbHO
CBOMCTBA
paguoMaTepuaioB 51
PaIUOKOMITIOHEHTOB:
M3MEPATL MapaMeTpel U

CHUMATh XapaKTCPUCTUKU

c MOMOIIBIO
Paguou3MepUTEIbHON

anmnaparypbl MO0 TUIIOBBIM
MCTOAHKAM, NpOBOANTD
dHaJIn3 MOJTYYCHHBIX
Pe3yJIbTaTOB, nenaTb
BBIBOJbI (6] Ka4eCTBE

UCCIIeYEMbIX MaTepHalioB
U KOMITIOHCHTOB;,

®  JHCIIOJB30BATh
OCHOBHBIC TIPHUEMBI
obpaborku
SKCICPUMEHTAJBHBIX
JaHHBIX

UCCJIEOBAHUN

SJIEKTPUYECKUX  CBOWCTB
paauoMaTepHuaoB 151
PaarOKOMITOHEHTOB.

Bunbl 3ausTuii

e JlaboparopHble

e JlaboparopHble

e JlaboparopHble

3aHSTHSI, 3aHSTHSI, 3aHSTHSI,
e Jlexiuu, e Jlexiuu, e Jlexiuu,
e CamocTosTenbHas CamocrosiTenpHas CamocrosiTennbHas
pabora, pabora; pabora;
Hcnonb3yembie e 3ayer; e 3ayer; e 3ayer;
cpencraa
OLIEHUBAHUSI
@DopMyUpOBKa MOKa3aTeed W KPUTEPUEB OLICHUBAHUS NAHHOH KOMIETEHLUM TpPUBEICHA B
Tabmuie 6.
Tabnuua 6 — [okazareaun v KpUTEpHUH OIICHUBAHUS KOMITETEHIINN Ha dTanax
Cocran 3HaTh Ymerb Bnanetn
Ormnuno ® 3JICMEHTHYIO 0a3y| eoOLEHWBAaTH CBOWCTBA M| ®  METOIAMH,
(BBICOKHI yPOBEHB) | aHAJIOrOBLIX U LHM(QPOBBIX | IPABUILHO  BHIOUpPATh  B|HEOOXOMMMBIMH TUTSt
3JIEKTPOHHBIX YCTPONCTB, |Mpolecce MPOSKTUPOBAHUS | BIOOpA 3JIEMEHTHOI
® OCHOBHBIC MMapaMeTphl | paguoMaTepHabl u | 0asbl u
51 XapaKTEPUCTHKH, | TUIIOBbIE KOHCTPYKTOPCKHX
OTIPEeACTISIOIINE PAIUOKOMITOHEHTBI C|pemeHuii ¢  y4eTom
3JeKTPOPU3HUECKUE Y4ETOM KOHKPETHBIX | TPeOOBaHMIA
CBOMCTBA IHMOJIEKTPHMKOB, | YCJIOBUH OKCIUTyaTallUd U |HAIEKHOCTH,
MPOBOTHUKOBBIX 1| TpeOOBaHUI K HANEKHOCTH, | YCTOMYUBOCTH K
MarHWTHBIX MaTE€PUANIOB, |KOHCTPYKTUBHOM U | BO3JIEHICTBHIO
17
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® OCHOBHbIE
3JeKTPOPU3HUECKUE
CBOMICTBA
pagroMaTepuanon u
00JIacTH IPUMEHEHHUS UX B
PaauO03JIeKTPOHHON
MPOMBIIIIJIEHHOCTH,

® [IPUHIIMITBI
(YHKIIMOHUPOBAHUS,
napameTrpbl u
XapaKTePUCTUKH,
ONpenesArIIe CBONCTBA
Pe3UCTOpPOB,
KOH/IEHCATOPOB u
BBICOKOYACTOTHBIX
KaTyIeK WHIYKTUBHOCTH.

® KOHCTPYKTHBHbIE

3JIEKTPOMArHUTHOU
coBmectumoctu IC;

® [I0JIb30BATHCS
TEXHUYECKON M CIPaBOYHOMN
JUTEPATypOil, B TOM 4YHUCJIE
HuTepHeTOM, B MOMCKax
HeoOxonuMol HH(pOpMALIH
0  paauomarepuaiax u
COBPEMEHHON  BJEMEHTHOM
6aze OC;

® 1ICCJIeIOBATh
SKCIEPUMEHTAIBHO
CBOICTBA paguoMaTepHUaIOB
u PaAMOKOMIIOHEHTOB:
U3MepsTb  MapameTpel U
CHUMAThb XapaKTePUCTUKU C
MOMOLIBIO

OKpY’KaroLIen cpeasl,
3JI€KTPOMAarHUTHON
COBMECTUMOCTHU "
TEXHOJIOTUYHOCTH,

* MeTojamu
SKCTIEPUMEHTATBHBIX
WCCIIEAOBAHUI
SJEKTPUUECKUX CBOMCTB
paauoMaTepHuaoB "
PaOUOKOMITIOHEHTOB.
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OCODEHHOCTH, OCHOBHBIE | PAAIUOU3MEPHUTEILHON
cBoiicTBA W  OOjacTH|ammaparypbl IO TUIIOBBIM
MIPUMEHEHUS METOAUKaM, MPOBOAUTH
PaIUOKOMIIOHEHTOB B | aHAJIN3 MOJTYYE€HHBIX
P2C,; Pe3yJIbTaTOB, nenaThb
® KOOUPOBAHUE U | BBIBOOBI (6] Ka4ueCTBe
yCIIOBHbIE  00O3HaueHus | HCCIIENYEMbIX MaTEPUAIOB U
PagOKOMIIOHEHTOB B | KOMIIOHCHTOB,
KOHCTPYKTOPCKOM ® [CIIOJIb30BATh
JOKYMEHTALIUH. OCHOBHBIE IPUEMBI
obpaborku
SKCIEPUMEHTAIbHBIX
JAHHBIX
Xopormo (6a30BbIi ® [IPUHIIMITBI ® TI0JTb30BATHCS ®  MeTomamu,
yPOBEHb) (YHKIIMOHUPOBAHUS, TEXHUYECKOH U CIPaBOYHOM | HEOOXOMUMBIMHU IS
napaMeTpbl U | UTepaTypol, B TOM 4HCIIE |BbIOOpa 3JIEMEHTHOMN
XapaKTePUCTUKH, HNHTepHeroM, B TOHMCKax |0a3bl 151
OTIpPEeNeNsIIoNINe  CBONCTBA | HEOOXOauMON HH(POPMAIINH | KOHCTPYKTOPCKHIX
PE3UCTOPOB, 0  paguoMarepuasax  M|peleHHud C  y4eToM
KOHJICHCAaTOPOB 1| COBPEMEHHOH 3JIeMeHTHOH | TpeOoBaHU
BBICOKOYACTOTHBIX baze OC; HaJIe’)KHOCTH,
KaTyllI€K HHIYKTUBHOCTH. ® LICCIIe/IOBATh YCTOMYHUBOCTH K
® KOHCTPYKTHUBHbBIE 3KCHEPHUMEHTAJIBHO BO3JIEACTBHIO
0COOEHHOCTH, ~OCHOBHBIE | CBOMICTBA PaaMOMaTePHANIOB | OKPYKAFOIIEH Ccpenel,
cBOiicTBAa U O0OjacTu|u PaTMOKOMITOHEHTOB: | JIEKTPOMArHUTHON
MIPUMEHEHUS U3MEPATh  MapaMeTpbl U | COBMECTUMOCTH u
PaIUOKOMIIOHEHTOB B|CHUMATbh XapaKTEPUCTUKHU C|TEXHOJOTHYHOCTH,
POC,; TTOMOIIIBIO *  MeTogaMu
® KOAUPOBAHUE Y | pAIHOU3MEPUTENBHOMN SKCIEPUMEHTAIbHBIX
yCIOBHBIE  00O3HAa4YeHWs | ANNAPATYPbl IO THIIOBBLIM | UCCIENOBAHUM
PaTHOKOMITOHEHTOB B | METOAMKAM, MIPOBOAMTD | SIEKTPUUECKUX CBOMNCTB
KOHCTPYKTOPCKOU aHAIN3 MOJIYYEHHBIX | paiuOMaTEPUaIOB 151
JOKYMEHTALIUH. Pe3yJIbTAaTOB, JeJ1aTh | pATHOKOMIIOHEHTOB.
BBIBOJIbI 0 Ka4ecTBe
HUCCJIEAYEMBIX MaTEPHUAJIOB U
KOMIIOHEHTOB;
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® 1ICIIOJIb30BATh
OCHOBHbIE NTPUEMBI
obpaborku
SKCMEPUMEHTANIbHBIX
TAHHBIX
VHOBHGTBOpI/ITeJIbH ® KOHCTPYKTHUBHbBIE ® LICCJIEA0BATh ®  METOOaMu,
0 (mOpOroBeIi 0COOEHHOCTH, OCHOBHBIE | SKCTIEPHUMEHTAIBHO HEOOXOMUMBIMU hil) &
YPOBEHD) CBOWCTBA W  OOJACTH|CBOHCTBAa paOMaTepHaJIOB |BEIOOpa 3JI€MEHTHON
NPUMEHEHUs u PaTMOKOMITOHEHTOB: | 0a3bl 51
PaguOKOMIIOHEHTOB B|M3MeEpATb  MapaMeTpbl U | KOHCTPYKTOPCKUX
P2C; CHUMATb XapaKTEPUCTUKHU C|pPELlIEHUH C  Y4EeTOM
® KOJIMPOBAHHE 1 | IOMOIIIBIO TpeboBaHui
yCIOBHBIE  0003Ha4YeHus | PATUOU3MEPUTENILHOM HaJEKHOCTH,
PaguOKOMIIOHEHTOB B|ammapatrypbl IO THUIIOBBIM | yCTOHYMBOCTHU K
KOHCTPYKTOPCKOHN METOAUKaM, MIPOBOJUTS | BO3AEUCTBUIO
JOKYMEHTaL1H. aHaIu3 MOJIYYCHHBIX | OKPY>KAIOIIEH  Cpeasl,
Pe3yJbTaToB, J€J1aTh | 3IEKTPOMarHUTHOM
BBIBOJIbI 0 Ka4eCTBE | COBMECTUMOCTHU 51
HCCJIENYEMBIX MAaTEPHUAJIOB U | TEXHOJOTHYHOCTH,
KOMITOHEHTOB,; e  MeTOIaMHU
® 1ICIIOJIb30BATh SKCMEPUMEHTANIbHBIX
OCHOBHBIE IPUEMBI UCCJIeIOBAHUN
o0paboTku ANEKTPUUYECKUX CBOWCTB
SKCHEPHUMEHTAIBHBIX paauoMaTepHuaoB 51
TAHHBIX PaOUOKOMITIOHEHTOB.

3 TunoBbie KOHTPOJIbHbIE 3aAHUSA
JIns peamu3aliiy BBIMIENEPEYUCIEHHBIX 3a1a4 O0yUeHUsT UCTIOIB3YIOTCS THUIIOBBIE KOHTPOJIbHBIE
3a/IaHusl WM WHBIC MaTepHaibl, HEOOXOMMUMBIE IJIsl OLEHKW 3HAHHWH, YMEHHIA, HaBBIKOB W (WJIH) OIMBITA
NESITENbHOCTH, XapaKTePU3YIOMIMX JTambl (OPMUPOBAHUS KOMIIETEHIIMHA B MPOLECCE OCBOCHHUS
00pa3oBaTeIbHON MPOrPAMMBI, B CIETYIOIIEM COCTaBE!

1. Lenu, 3amaun u copepkanue qucturuivHbel. OOmme cBeneHns O paguoMarepuanax u
PAOUOKOMITIOHEHTaX.

2. DnexTpuueckas IPOBOAUMOCTb. 30HHAsI SHEpPreTuieckas CTpyKTypa Marepuasos.

3. Tlonspusamusi IUANEKTPUKOB W MX Kiaccupukauus. HemojsipHble W TOJSIPHBbIC
JOUBJIEKTPUKU.

4. Knaccupukanus, mapamMeTpsl U XapaKTePUCTUKA MArHUTHBIX MaTepHAJIOB.

5. Knaccudukauus, ycIoBHbIE 0003HAUEHUS] U MAPKUPOBKA.

Knaccmbmcaunﬂ, YCJIOBHBIC 0003HaYEHUS Hu MAapKHPOBKa KOHIACHCATOPOB.
IlapamMeTphl ¥ XapaKTEPUCTHKHU.

6.  Knaccudukanms u yenosHbie 06o3Hauenus BKH..

7. OcHOBHbIe cBOHicTBa M 0OmacTH mpUMeHeHMs_pesuctopoB Ilapamerpel  wu
XapaKTEePUCTUKH. .

8. OcHOBHBIE CBOCTBA U O0JIACTH MPUMEHEHUS]_KOHICHCATOPOB.

9. TlaccuBHBIC AMBNEKTPUKH, UX CBOMCTBA M 00JaCTH NMPUMEHEHHS.

10. Ilapamerpbl kaTymek UHAYKTUBHOCTH. OCHOBHBIE CBOMCTBA M OONACTH MPUMEHEHUS
BKU

11 OcHOBHbIE CBOHCTBa M OONACTH NMPUMEHEHHUS MAarHUTOMSITKHX U MarHUTOXKECTKHX
MAaTepHUaJIoB.
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4 MeToanuecKHe MaTepHaJIbl
Hns obecneuennst mpouecca oOyueHHsI U pelIeHHs 3aaad OOyUeHHs UCTIONB3YIOTCS CIENyIOIne

MaTepHaIbI:
4.1. OcHOBHAs JUTEpaTypa
1. Ky3ebubix HU., Commarosa JLIO. Pagmomarepualibl M paguOKOMIIOHEHTHI YueOHOe
nocobue s CTYAEHTOB paauoTexHudeckux crnenuanbHocteit. — Tomck: TYCYP, 2012. — 177 c.

[DnexkTponnslil pecypc]|. — Peskum nocryma: edu.tusur.ru/training/publications/2733.

Marepuansl AJs OPraHU3aAlHH CAMOCTOATEIbHOH PpPa0doThl M NPAKTHYECKHUX 3AHATHH
CTYAeHTOB onucaHbl B nocoduu (cm. myHkr 12.1 PIT), a umenHo:
1 Kyzeonerx H.M. IlepcnextuBHas »siemeHTHast 0Oaza POC u ¢Qmsuka QyHKIMOHAIBHBIX
ycTpoiicTB: COOpHUK 3a7a4 U METOAMYECKUEe yKa3aHus miisi cryneHtoB — Tomck: TYCYP, 2007. — 62 c.
(75 3x3.)

4.2. JlonoJHUTEIbHAA JUTepaTypa
1. TIlaceiakos B.B., Copokun B.C. Marepuansi snektponHoit texuuku.- C-11.; Uzn-so «Jlaney», 2003. —
367 c. (393K3)

2. buraep JI. P. Marepuanel u 3J€MEHThI 3JIEKTPOHHOH TeXHUKU: YueOHOe mocobue Al CTYAeHTOB
cneunanbHocT 210106, 210104, u Hanpasnenus 210100 / JI. P. burnep; ®enepanbHOe areHTCTBO
no obpasoBanmto, TOMCKHMH TOCYZApCTBEHHBII YHHUBEPCHUTET CHCTEM  YIpPABICHHS |
panuoanekTpoHuku. - Tomck: TYCVYP, 2007. - 214 c. (47 3k3)

3. Tlokposckwuit ®@. H. Martepuaibl 1 KOMIIOHEHTBI PAAUO3JIEKTPOHHBIX CPEACTB. YueOHOe mocodue as
By30B / ®@. H. [Tokposckuii. — M.: T'opsiuast muaust — Tenexom, 2005. — 350¢. — ISBN 5-93517-215-1
(71 3x3).

4. Connaroa JLIO. Matepuanosenenue u marepuaisl IBC: Yuebnoe mocobue. — Tomck: Tomckuit
rOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIEHHS U paanodsieKTpoHukH, Kadenpa koMIuiekcHOM
UH(POPMALIMOHHON 0€30MaCHOCTH 3JIEKTPOHHO-BBIMUCITUTEIBHBIX cucTeM. - Tomck: TMIIJIO, 2001. -
182 c. (15 3Kk3)

5. Hedenues E.B. Pamuomarepuanbl u paguokoMIoHeHThl: YueOHoe mocodue. — Tomck: Tomckwmii
MEKBY30BCKHUI LIEHTP AUCTAHLUUOHHOTO obpazosanus, 2000. — 290 c. (29 3k3)

6. Xwumus paguomatepuanon: YuebHoe nocodmue / Kucrenesa M. I'., Hedenues E. B. — 2009. 266 c.
[DnexTponnsblil pecypc] — Pexxnm noctyna: http://edu.tusur.ru/training/publications/1360.

7. Tpeobpaxenckuii A.A., bumapn E.I'. MarautHbie MaTepuaibl 1 35ieMeHThl. — M. Boicmr. k., 1986.
—352 c. (10 3k3)

8. Ilerpos K. C. Pannomarepuaisl, paAHOKOMIIOHEHTHI U 3JIEKTPOHHUKA: Y4yeOHOe mocodue it By30B /
K. C. Ilerpos. — CII6.: ITutep, 2006. — 521 ¢. — ISBN 5-94723-378-9 ( 2).

9. Tpybuus A.M. Dnekrpopanuomarepuansl. Jusnexktpuku. YueOHoe mocodbme. — Tomck: M3a-Bo
TACYP, 1995. — 76 c. (21) 8. Anrunos Bb.JI, Copokumn B.C., TepexoB B.A. Marepuasl
3JIEKTPOHHON TeXHUKH. 3anaun u Borpockl. — CI16: U3n-o Jlane, 2003. — 206 c. (22 3K3)

4.3. YueOHO-MeTOANYECKOe IT0Oco0He U MPOorpaMMHoOe olecriedyeHHne

Ilepeyens  MeToaMYecKMX YyKa3aHud mno JadopatopHbiM  paloTraMm, OpraHu3aluu
CAMOCTOSITeJIbHOI padoThl M NPAKTHYECKHX 3AHATHH CTYIeHTOB
1 Kyzeonerx H.M. IlepcnextuBHas »siemeHTHast 0Oaza POC u ¢Qmsuka QyHKIMOHAIBHBIX
ycTpoiicTB: COOpHUK 3a7a4 U METOAMYECKUEe yKa3aHus miisi cryneHtoB — Tomck: TYCYP, 2007. — 62 c.
(75 3x3.)
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2 Kys3ebusx H.UM. HccnemoBanue pe3nCTOPOB MOCTOSHHOTO COINPOTHUBJICHHS: MeToauueckue
yKa3aHUsl TIO BBIMOJHEHHIO J1aOOpaTOpHOW paboOThl Ayl CTYAEHTOB BCEX CrenuanbHOCTeH. ToMCK:
TYCVYP, 2012. - 24 C. [DnexTpoHHBIN pecypc]. - Pexum NOCTyIa!
edu.tusur.ru/training/publications/1245

3  Kyzebupx HU., Kammnesnu P.M. HMccnemoBaHne KOHOEHCATOPOB MOCTOSIHHOW €MKOCTH:
MeToanueckne yKasaHus MO BBITIOJHEHHUIO Ja0opaTopHOH padoThl AJIsl CTyIEHTOB BCEX CIELHAbHOCTEH.
Tomck: TYCYP, 2012, - 25 ¢ [DnextponHeii pecypc]. — Pexum  moctyma:
edu.tusur.ru/training/publications/1246

4  Kysebnsx H.H. HccnenoBanne BBICOKOYACTOTHBIX KAaTYIIEK WHAYKTUBHOCTH: MeTOaMuecKue
yKa3aHWsl TO BBIMOJHEHUIO J1abopaTopHOW pabdoThl Ui CTyAeHTOB crnenmainbHOocTH 210201
“IIpoextupoBanue u TexHojorus POC”. — Tomck: TYCVYP, 2011. — 28 ¢. [DnexTpoHHBIA pecypc]. —
Pexxum nocryma: edu.tusur.ru/training/publications/341

5 Kysebupix HU. Ob0mue TpeOoBanHust u mpaBwia o(QOpPMIEHUS OTYETOB MO JTA0OPATOPHBIM
padoram: Meron. ykazaHus 0 OQOPMIICHHIO OTYETOB 1O JIAOOPATOPHBIM paboTaM Uil CTYASHTOB BCEX
cnenuanpHocTell. — Tomck: TYCVYP, 2012, — 12 c. [Dnexktponnsiii pecypc]. — Pexum nocryna:
edu,tusur,ru/training/publications/3890

6 CnaBuukoBa M.M. HccrnenoBanuwe BJMSHHUS BJIAarM HA TIOBEPXHOCTHOE U OOBEMHOE
COIPOTHUBJIEHUE IUAJIEKTPUKOB. PykoBoacTBo k jaboparopnoii padore Tomck: TYCVYP, 2012. — 12 c.
[DnexktponHsblil pecypc]. — Peskum noctyma: http//edu.tusur.ru/training/publications/1312

7 CnaBaukoBa M.M. Hccnemopanue  TeMIepaTypHOM  3aBUCHMOCTH  BJIEKTPUUECKOU
POBOAUMOCTH ITUAJIEKTPUKOB: MeTonnueckre ykasaHus K jadoparopHoii padore Tomck: TYCVP, 2012.
— 13 ¢. [DnexTpoHHbIii pecypc]. — Pexxum noctyna: http//edu.tusur.ru/humans/1314

Bce Meronudeckue ykasaHus M PYKOBOJCTBA MO BBIMOJHEHHIO JTAOOPAaTOPHBIX pabOT HUMEKOTCS B
naboparopuu (ayd. 427 T.K.) B MEYaTHOM BapPHAHTE B JOCTATOYHOM KOJIMYECTBE SK3EMILISIPOB.

IIporpammHoe oGecrieuenue

tekcTobii poueccop MICROSOFT WORD;

snekTponHblie Tabmuiet MICROSOFT EXCEL,;

3. cucTembl aBTOMaTHU3alMM UHXeHepHO-TexHu4eckux pacuetoB MATHCAD.

N —

4.4. ba3bl JaHHBIX, HH(POPMAILIHOHHO CNIPABOYHBIE H MOUCKOBbIE CHCTEMBI
Hayuno-o6paszosarenpHeiii nopran TYCVYP http://edu tusur.ru/
UznarenscTBo «JlaHb» DnekTponHo-Onbnmnoreunas cucrema http://e.lanbook.com/

N —

CornacoBaHa Ha noptane Ne 6496 21



