MUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®

®enepasibHOE rocyiapeTBeHHOE GI0IKeTHOE 00 pa30BaTeaLHOE y4pexaeHne BbiCiero
o0pa3oBaHHud

«TOMCKHWHU T'OCVIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHUS U PA JTUODJIEK TPOHUK Uy
(TYCVYP)

 VTBEPXKJIAIO

ITpopekTop no yuebHoi padoTe
PR I1. E. Tposin

« {4 » % 2074 .

PABOYAS ITPOI' PAMMA YYEBHOM JUCLIUTLTUHEI

PaIlI/IOMaTepl/laJl bl 1 PAIHOKOMIIOHEHTHI

YpoBeHb OCHOBHOM 00pa30BaTENILHOM IPOrPaMMBI: bakxaaaBpuar
Hanpasnenue noxrorosku (cnenpansaocts): 11.03.01 Paguorexnnka
[Ipoduis: AynuoBusyanbHasi TEXHHKA

Dopma 00ydeHHs: O4HaAA

®akynerer: PT®, Pagnorexnuuecknii paxyapTer

Kadenpa: TY, Kadenpa TeneBunenus u ynpasieHus

Kypc: 3

Cemectp: 6

YueOHbIl m1an Habopa 2013 rona

Pacnpenenenue pa6odero Bpemenn

N9 Bunsr yqe6ﬁoﬁ JIeSTeIbHOCTHA - 6cemectp | Bcero Enuanie:
liiﬂeKHI;I - ] 16 16 4acoB
2 Ha60paT0pHHe73aHﬂTHﬂW - 24 24 | 4acoB
3 Beeroaymmopmexsamrtaii 40 40 wacos
- VCaI\;CTOHTeJII;HaH pabota o IR E7S 32 qacos
S Beero(Gesomsamema) 72 72 wacos
6 Ogmaﬂ pr,Z[OGMKOCTB | | 72 72 4acoB
2 2 | 3E

3adeT: 6 ceMecTp

Tomck 2016

CornacoeaHa Ha noprane Ne 6494




Paccmotpena n ogo0peHa Ha 3aceaHun Kadeapsl
npotokost Ne 185 ot « 24 » 5 2016 1.

JIUCT COITIACOBAHUM
Pabouas mporpamma cocTaBleHa ¢ yuetoMm TpeGopaHumii  DemeparbHOro
[ocynapcTBeHHOTO 06pa30BaTENBHOTO CTAHAAPTa Bhiciiero obpasosanus (GPI'OC BO) mo
HalpaBJIeHUIO IOArOTOBKM (cnernuansHOocTH) 11.03.01 PammorexHuka, YTBEPKCHHOrO
"pe" 03 201% ropna, paccMoTpeHa M YTBEPK/IeHa Ha 3acelaHuu kadenpsr «/ Y "YUy
[ Vrpp e 8 20/6, mpotokom Ne \{ &

/

Pa3zpaborunk:

/C//
Jouent xadenpsr KY/IP / V6aitunn A. B.

7
/
/

i

14

Pabovas mporpamma cornacoBaHa ¢ (akyasTeToM, NpOQUIMPYIONIed U BHIMyCKAFOLIei:
Ka(eIpamMy HarpaBIeHUs OATOTOBKHY (CIIEMAIBEHOCTH).

Jlexan PK® W/w“(jSepKHH 1. B.
. . . T =
/ 3aBefyIOIUH TpOoQUITHPYrOIIEi i
kad. TV ¢ Xﬁ_ lazuzoB T. P.

/ 3aBeyrOIIUH BEITYCKArOIIEH

kad. TY % I'azusoB T. P.

DKCIEPTHI:
IIpodeccop xadenper KY/IP (L/(/: T/ Exanmu C.Il
Jouent xad. TY , % Bynnakos A. H.

CornacoeaHa Ha noprane Ne 6494




1. Menu u 3aga4 JAUCHUTLIHHDI

1.1. Meay AUCHUNIHHBI
*  paouomamepuaipl — OVDJICKTPUKU, IPOBOAHUKOBbLIC U MATHUTHBIC MAaTePHAIIBI;
®  PAOUOKOMNOHEHMbL - PE3UCTOPBI, KOHACHCATOPDI, KATYIIIKH UHIYKTUBHOCTH.

1.2. 3apauu AHCUHNIHHBI

®  U3yYCeHHE OCHOBHBIX DJICKTPOPUINYSCKUX CBOWCTB JAMBJICKTPUKOB, MPOBOAHUKOBBIX M MAarHUTHBIX
MaTepHaJIOB 1 00JacTell IPUMEHEHNs 3TUX MaTepuayios B DC;

®  U3ydYeHHE NMPUHIWIIOB (YHKIIMOHUPOBAHUS W KOHCTPYKTHBHOIO HCIIOJIHEHUS, OCHOBHBIX CBOICTB,
SKCIUIYVATALMOHHBIX XapaKTEPUCTUK 1 00JacTell mpuMeHeHns pannokoMoneHToB (PK);

® 3HAKOMCTBO C METOOAMU HCCJIEIOBAHUS CBOICTB M pacyera MapaMeTpoB HEKOTOPHIX
panroMaTepraioB U PaTuOKOMIIOHEHTOB;

e 3HAKOMCTBO ¢ HOpuHUIMODaMu _ obOosHaueHmsa  (MapKUPOBKHM)  OTEYECTBEHHBIX  IMACCUBHBIX
PAIMOKOMIIOHEHTOB U ¢ YCJIOBHBIMUA OO03HAYCHHUSIMH HX B KOHCTPYKTOPCKOH TOKYMEHTALIUU.

2. MecTto gucuunjuHsbl B cTpykrype OOIL
HucturuimHa «Pagnomarepuaisl 1 paguokoMnoHeHTs (B1.b.11) orHocurcs k 6aszoBoii wyacTu
poeCCUOHANBHOTO IUKJIA 0053aTeTbHBIX TUCIUTLINH.

UzydeHne nqucuuIuiMHbl 0a3UPyeTCsl HAa 3HAHUSX M YMEHUSIX, MPHOOPETEHHBIX CTYACHTAMH B PE3yJIbTaTe
U3yUYEHHsI IPEAIIECTBYIOLINX 00Imeo0pa3oBaTeIbHbIX AUCLHUILINH: MAMEMAMUKU, (PU3UKU U OCHOG
meopuu yeneil, U3 KOTOPbIX HEOOXOIWUMBI 3HAHUS OCHOB MAaTEMaTHUECKOrO AaHAJIM3a, TEOPHH
BEPOSITHOCTEH, SJEKTPUUECTBA W MArHeTU3Ma, TEOPUU BJIEKTPUUECKUX ILernel, 3akoHoB Oma u
Kupxroda.

HucuurumHa " PagrnoMaTepuanbl 1 paIuOKOMITIOHEHTHI " sIBIIsIeTCsl 0a30BOH NP M3YUYEHUH CHEHATbHBIX
OUCHMIUIMH TaHHOTO HATIPABJICHUS.

3. TpeOoBaHusi K pe3y/jibTaTaM OCBOEHMsI AUCHUTIHHBI

[Ipouecc n3yueHus1 TUCIUIIMHBI HAPABJIEH HA (POPMHUPOBAHNE CIIEAYIOIINX KOMITETEHIIHA:

— OIIK-4 roToBHOCTHIO MPUMEHSATH COBPEMEHHbIE CPEICTBA BLINOJHEHUS U PENaKTUPOBAHUS
N300pKEHHI U YepTeKeH 1 MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIIOTHYECKON TOKYMEHTALNY,

— TIK-7 cnocobGHOCTRIO pa3pabaTeiBaTh TNPOEKTHYHO M TEXHHYECKYI) JOKYMEHTALHIO,
0o(hopMIIATH 3aKOHUEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE padoThI,

— TIK-8 roToBHOCTBIO OCYIIECTBISATH KOHTPOJIb COOTBETCTBHS Pa3padaThIBAEMbIX MPOEKTOB U
TEXHUUYECKON [JOKYMEHTAallMM CTaHJapTaM, TEeXHUYECKUM VYCJIOBUAM M JPYTUM HOPMAaTUBHbBIM
JIOKyMEHTaM,

B pesynrrare usydeHus: AUCLUIIINHBI CTYAEHT IOJIKEH:

Juams:

® HJIEMEHTHYIO 0a3y aHAJOTrOBBIX M HU(POBBIX 3JEKTPOHHBIX YCTPOWCTB;

® OCHOBHBIE TMapaMeTpbl U XapPaKTEPUCTHKH, OIPEHENAIOLINe >JIeKTpoQH3NUecKne CBOMCTBa
AVBICKTPUKOB, MPOBOIHUKOBBIX U MATHUTHBIX MaTEPHAJIOB;

® OCHOBHBIE JJIEKTPOGU3NYECKHE CBOWCTBA PAJMOMATEPUAIIOB W OOJACTH NPUMEHEHUS HUX B
PaaUO3JIEKTPOHHON MPOMBILUIEHHOCTH,

® MPUHLUMBl (PYHKIHMOHUPOBAHUS, NAapaMeTPbl M XapaKTEPUCTHUKH, OMNPEAEISIFOINNe CBOHCTBA
PE3UCTOPOB, KOHACHCATOPOB U BBICOKOYACTOTHBIX KaTYIIEeK HHAYKTUBHOCTH.

® KOHCTPYKTHBHbIE  OCOOEHHOCTH,  OCHOBHbIE  CBOHCTBA W  O0JacTM  NpPUMEHEHHUs
paguoKOMIIOHEHTOB B POC;

® KONWPOBAaHWE M YCJIOBHBbIE OOO3HAYEHWS  PAJUOKOMIIOHEHTOB B  KOHCTPYKTOPCKOH
JOKYMEHTAL1H.

Yyems:
® OIICHUBATHh CBOHCTBA W MPABHJIBHO BBIOUPATH B MPOLECCE MPOSKTUPOBAHUS PaTUOMATEePHANBI
TUTIOBbIE PAJUOKOMIIOHEHTBI C Y4Y€TOM KOHKPETHBIX VCIIOBHH OKCIDIyaTaluu W TpeOOBaHWHA K
HAJEKHOCTH, KOHCTPYKTUBHON U 3JIEKTPOMArHUTHOH coBMeCTUMOCTH JC;
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® [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, HeOOXOMMMBIMHM IJIs1 BbIOOpa JIEMEHTHOHW 0asbl M KOHCTPYVKTOPCKHX DPELIEHUHA C
yueTroM  TpeOOBaHMI  HANEeKHOCTH, VCTOWYMBOCTH K  BO3OEHWCTBUIO  OKPVIKAIOINEH  Cpendbl,
SJIEKTPOMArHUTHONH COBMECTHMOCTH U TEXHOJOTMUHOCTH

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

4. O0beM AMCUUNIMHBI U BHAbI Y4eO0HOI padoTbl
OOu1ast TPyAOEMKOCTh JUCIUITIIMHBI COCTABIISIET 2 3a4E€THBIX €IUHULIBI 1 MPEICTaBIeHa B Ta0IHLEe

flt.al6.m/1ua 4.1 — TpynoeMKOCTb JUCLUIJIUHBI
No Buneb! yueOHOl nestenpHOCTH 6 ceMecTp Bcero Enunanie:
1 Jleknuu 16 16 4aCcOB
2 JlaboparopHble 3aHATHS 24 24 4acoB
3 Bcero aynuTopHBIX 3aHATHI 40 40 4acoB
4 CamocrostenpHas pabora 32 32 9acoB
5 Bcero (0e3 sx3amena) 72 72 9acoB
6 OO0wast TpyaIoeMKOCTh 72 72 4acoB
2 2 3E

S. Conep:kaHue AMCUMILIUHBI

5.1. Pa3aennl JHCHMIIIMHBI H BHADBI 3AHATHH
Pasnenbr AUCIUIITUHBI U BUABI 3aHATUN IPUBEIASHBI B TabmuIe 5.1.
Tabmmua 5.1 — Pasgensl MUCHUTLINHBI U BUALI 3aHATHI

Ne = s o) dopmupyembie
° Haumenosanue pasaena TUCLUILIAHBI = 8 & 8 S 8 | xommerenummu
/i pasfelia eI s § 3 O R = OMIICTCHIL
= | 58 & (TK)

1 BBogHas yacth 1 1 2

2 IIpoBOAHUKOBBIE MaTEpPHAIIbI 2 4 5 11

3 JusnexTpuku 4 4 6 14

4. MarHuTHbIE MaTEPUAIIBI 3 4 5 12 ?_11_1[5;4

5 Pesucropsl 2 4 5 11 K-8

6 Kongencaropsl 2 4 5 11

7 BrIcOKOUaCTOTHBIE KaTyIIKU 5 4 5 11

UHAYKTUBHOCTH
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ConepskaHue pa3nenaoB TUCHUILINH (110 JICKIUSIM) IPUBENEHO B TadwLe 5.2.

5.2. CoaepxaHue pa3aeioB JUCUHILINHBI (10 JeKUHAM)

Tabnuua 5.2 - Conep:kaHue pa3nenoB TUCHUTUIHH (TIO JIEKIUSIM)

Howmep n Tpynoe PopmHp
HANMEHOBAHHUE Howmep nexuuii u conepskanue pa3neioB (JIEKIIHil) MKocTb | JoMPle
pasnenos (uac.) Komrete
150005151
| Brommas 4acth 1. Lenun, 3amayn u comepskaHue AUCHUILTUHBL OOIMe 1
CBEJICHUs O paguoMarepuasax u paguoOKOMIIOHEHTAX.
1 DnexTpuyeckast MIPOBOAUMOCTD. 3oHHas
2. IIpoBONHUKOBBIE SHepreTuyeckas CTpykrypa MarepuanoB. (OCHOBHbIE )
marepuasl (ITM). anekTpoduznyueckre napamerpel [TM.
2. CpoiictBa u obnactu npumenenus: [IM B OC.
2. Tlomapuzauusi AVSIEKTPUKOB U HMX KIACCU(UKALUS.
HenonspHeie 1 noJsipHble TUAIEKTPUKU.
3. OcHOBHBIE  dnekTpodm3HUeckre napameTpbl
nnoaeKTPUKoB. [laccuBHBIE TUANEKTPUKH, UX CBOMCTBA U 4
3. IupneKkTpuku
o0J1acTu MPUMEHEHUSI.
4. AKTHBHBIE NHMAIJNIEKTPHKH, WX CBOWCTBA W 00JacTu
IPUMEHEHUS. OINK -4
4. Knaccudpukanms, mnapamMeTrpbl MU XapaKTEPUCTHKU K7
4. MarnutHble MAarHUTHBIX MaTePHaJIOB. 3 K-8
MaTepualbl 5. OcHOBHBIE CBOWCTBA M 00JacTH TPUMEHEHUS
MarHUTOMSATKHX U MarHUTOXECTKHUX MaTepUasioB.
6. Knaccudukauus, yYCJIOBHbIe OOO3HAueHUs U
5. Pe3uctopsl MapkupoBka. [lapamerpsl U xapakTepucTuku. OCHOBHBIE 2
CBOWCTBA M OOJIACTH MPUMEHEHHSI_ PE3UCTOPOB.
7. Knaccudukauus, YCJIOBHbIE OOO3HAuUeHUS U
6. KomeHcaTopb! MapKHPOBKa KOHIICHCATODOB. ITapameTpsbl 51 5
xapakrepucTukd. (OCHOBHbIE cCBOHcTBAa U oOjacTu
IIPUMEHEHUs]_KOHIEHCATOPOB.
7. Beicokouactotuble | 8. Knaccupukaumst u yciaoenble ob6o3Hauenus BKH.
KaTyIIK{ ITapamerpbl  kaTyiiek  WHAYKTUBHOCTH. (OCHOBHBIE )
UHIYKTUBHOCTHU cBolicTBa 1 oOnactu npuMeHeHnst BKU.
(BKN)

5.3. Pazgenbl AMCUMIIMHBI U MEKAHCHUNIHHAPHBIE CBSI3H ¢ 00ecneYnBaAOIMMH (IpeIbIAYIIHMH)

U o0ecreynBaeMbIMH (MOCJIeYIOIMMH) AUCLHUILTHHAMHA

Paznenbl IUCHUIUTMHBI U MEXIUCIHUILIMHAPHBIE CBSI3U € 00eCTeYNBAOIUMU (TIPENbITYLIIIMH) U

obecrnednBaeMbIMH (TTOCICAYIOIIMMHI) TUCLIUILTMHAMHI MPEICTaBIeHBI B Tabuie 5.3.

Tabmuna 5.3 - Pa3zgensl AUCHUILTMHBI M MEXXIUCIUTLTHHAPHBIE CBS3H

HaumenoBanue Howmepa pa3nenoB qaHHOM AUCHMIUTUHBL U3 Ta0.5.2, ISl KOTOPBIX
Ne o0ecreYnBarOINX | HEeoOXOOMMO U3y4YeHHE 00€CTIeUnBaOLIIHNX (TTPEAbIAYIINX) U
/o o0ecreurnBaeMbIxX obecrneyrBaeMbIX (MTOCIENYIOIINX ) AMCUUTUINH
OUCLIMILINH 1 | 2 | 3 | 4 | 5 | 6 | 7
IIpenmecTByonue AUCHUNIHHBI
1. | Maremaruka + + + + + + +
2. | dusuka + + + + + +
3. | OcHOBBI TEOpUHU LienIEN + + + + + +
Hocaeayrwmue AMCHUNIMHBI
IIpoextuposanue
1. | aHaMOrOBBIX 3IEKTPOHHBIX + + + + + + +
YCTPOMNCTB
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5.4. CooTBeTCcTBHE KOMIIeTeHIHH, (pOpMHpPYeMBIX NPH U3YYeHHU AUCHHMIIMHDBI, H BUAOB 3aHSATHH
CootBercTBHe KOMIETEHLUH, (POPMUPYEMBIX INPHU H3yUYE€HUH AUCLUILUIMHBL, U BUAOB 3aHATHH

npeacTaBiIeHo B Tabmuie 5.4

Tabmuma 5. 4 — CooTBeTcTBHE KOMMNETECHLMH M BUAOB 3aHATHH, (QOPMUPYEMBIX NPH HU3YYCHHUHU
JUCLIUILIUHBI
Bunbl 3ausTuii
Komnerennu @
- Jlabopatopubie | CaMocTOsITENbHA OpPMbI KOHTPOJIA
Jlexuun
3aHITHS st pabora
OIIK-4 + + + TecToBBIll OMpOC M ONPOC Ha
71ab0paTOPHBIX 3AHSITHUSIX.
T1K-7 + + + TecToBBII ONMPOC W ONPOC Ha
71ab0paTOPHBIX 3AHITHSIX
T1K-8 + + + TecToBBIN OMPOC U ONPOC HA
71ab0paTOPHBIX 3AHITHSIX
6. UuTepakTuBHBIE MeTOABI H (POPMBI OPraHU3ALUH 00yUeHHS
He npenycmorpeno PYII

7. JIaGopaTopHbIil IPAKTHKYM
Conepskanue aboparopHbix paboT npuseneHo B Tadmuie 7.1.
Tabnuua 7. 1 — Conepskanue naboparopHbIX paboT

Howmep pasnena Tpyno-
No Kowmmnere
JUCLUTUTHHBI HaumenoBanue nabopaTopHbix paboT €MKOCTh
n/m 51805051
u3 Tabn. 5.1 (dac.)
1 5 HccnenoBanue TeMnepaTypHON 3aBUCUMOCTH 4
SIICKTPUUYECKON MPOBOJUMOCTH TUJICKTPUKOB
) 3 HccnenoBanue BIUSIHUS BJIard Ha MOBEPXHOCTHOE U 4
00BEMHOE COMPOTHBJICHUE THAJICKTPUKOB,
HccnenoBanue TeMnepaTypHON 3aBUCUMOCTH OIIK -4
3 3 OUBJIEKTPUYECKON MPOHULIAEMOCTH U JUAJIEKTPUUECKUX 4 K-7
OTEPh
P T1K-8
4 5 HccnenosaHne pe3sucTOpOB MOCTOSSHHOTO CONPOTHUBJIEHHUS 4
5 6 HccnenoBaHne KOHAEHCATOPOB MOCTOAHHON €MKOCTH 4
6 7 HccnenoBaHue BBICOKOYACTOTHBIX KATYLIEK 4
WHIYKTUBHOCTHU
8. IIpakTHYecKkue 3aHATUA
He npenycmorpeno PYII

9. CamocTosiTe/ibHAsE padoTa
Buner camocrositenbHON padoThl, TPYAOEMKOCTb U (POPMHUPYEMblEe KOMIIETEHLINH MPEICTABICHBI B
tabmmue 9.1.
Tabmuna 9.1 - Buasl caMOCTOSITETbHON pabOThL, TPYAOEMKOCTb U POPMUPYEMBIE KOMITETEHIINU

Ne pasnena . Tpyno- Kontpone
Ne pasa TemaTuka caMOCTOSTETbHON pabOTHl, pyA Komnere P
JUCLUTINHBI €MKOCTb BBINOJHEHUS
/o mutepatypa (YMII) HINH
u3 1abx. 5.1 (gac.) padoThI
OIIK-4 TecToBbIil U
1 2-7 [IpopaboTka NEKIMOHHOTO MaTepuaa 16 I1IK-7 MUCbMEHHBIN
I1K-8 OIpocC
[IpopaboTka JeKIIMOHHOTO MaTepuaia OIIK-4 IIpensapurenbHbl
2 2-7 U TIOAATOTOBKA K JIAOOPATOPHBIM 14 IIK-7 1 ompoc, 3amuTa
3aHATUSAM ITK-8 1a0. pabot
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10. KypcoBasi paGora

He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa AJisi OLleHKH YCIIeBA€MOCTH CTYA€HTOB

Tabnuua 11.1 — banbHbIe OLEHKHU AJIS 3JIEMEHTOB KOHTPOJIS

11.1. banabHbBIE OLEHKH AJISl 3J1I€MEHTOB KOHTPOJIA

o . MaxkcuManbHbII
o 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. Ilepecuyer 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKH
ITepecuer 6anaoB B OLIEHKU 32 KOHTPOJIbHBIE TOYKH MpeAcTaBieH B Tabmune 11.2.
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. IlepecueT cyMMbI 0A/JI0B B TPAAHLHOHHYI0O U MEXKIYHAPOAHYIO OLIEHKY
Ilepecuer cymmbl 6ajUIOB B TPAIULMOHHYIO U MEXAYHAPOAHYIO OLIEHKY IPEICTaBlieH B Tabiwie

11.3.
Tabnuua 11. 3 — Iepecuer cymmbl OaJIJIOB B TPATWIIMOHHYIO H MEXKITYHAPOTHYIO OLICHKY
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 ¥ P
TOBJIETBOPUTENILHO) (3aUTEHO
Y P 60 - 64 E (mocpencreHHO)
2 (seynosnersoputesbHo) (He Huxe 60 6amnos F (HeynoBieTBOpUTENBEHO)
3a4TEHO)

CornacoBaHa Ha noptane Ne 6494 7




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:
TYCVYP, 2012. - 24 C. [DnexTpoHHBIN pecypc]. - Pexum NOCTyIa!
edu.tusur.ru/training/publications/1245
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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.

12.4. ba3bl fJaHHBIX, HH(POPMALMOHHO CIPABOYHBIE H MOUCKOBbIE CHCTEMBI
1 Hayuno-o6pasosarenpHbiii nopran TYCVYP http://edu.tusur.ru/
2 UznarenscTBo «Jlanb» DnekrponHo-0nOnmmoreuHas cucrema http://e.lanbook.com/

13. MaTrepuajbHO-TeXHHYECKOe o0ecredyeHne QHCUHILTUHBI
Hns nposenenust nabopaTopHbIX pador B yueOHON naboparopuu (ayn. 427 r.K.) HUMEOTCH
creayroLme J1adopaTopHble yCTAHOBKH, OCHAIIEHHBIE HEOOXOIUMBIM 00OPYIOBAaHHEM:
® IS U3YUEHUS] KOHCTPYKIUI U UCCIIEIOBAHNS PE3UCTOPOB IMOCTOSTHHOTO CONPOTHBIICHHUS,

® Il U3y4YEHUs] KOHCTPYKTHUBHBIX OCOOEHHOCTEW W HCCIIEAOBAaHUS KOHIEHCATOPOB MOCTOSHHOM
€MKOCTH,

® 1A H3YYCHUA KOHCTPYKTUBHBIX 0COOEHHOCTEN U HUCCICOOBAHNS BBICOKOYACTOTHBIX KATYIICK
HHAYKTHUBHOCTH,

eIl WCCIENOBAHWE BIUSHUS BJATM HA TMOBEPXHOCTHOE U OOBEMHOE COMPOTUBJICHHE
IUBJIEKTPUKOB;

eI WCCICJOBAHWE  TEMIIEPATYpPHOHM  3aBUCUMOCTHU  JJIEKTPUYECKOH  MPOBOAUMOCTHU
IUBJIEKTPUKOB:

®UI1 MCCIENOBAHHE TEMIEPATYPHOM 3aBUCUMOCTH JUAJIEKTPUYECKONH MNPOHULAEMOCTH U
OUBJIEKTPUYECKUX MOTEPDb AUJIEKTPUKOB,
® 115l IICCIIEA0BAHNE DIEKTPOPUIHUECKIX CBOMCTB CErHETORJIEKTPHKOB.

14. ®oHA OLIEHOYHBIX CPEACTB
DOHJT OLIEHOYHBIX CPEACTB NPUBEIEH B MPUJIOKEHUN 1.

15. MeToanyeckue peKOMeHAALUH N0 OPraHU3ALUN U3YUYeHHS JUCHHMILIUHbI
bes pexomennanuii.
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DerepanabHOE rocyiapcTBeHHOe OI0IKETHOE 06pa30oBaTe/ibHOE yUpeKAeHHe BbICIIero
o0pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITPABJIEHUSI U PATMODJIEK TPOHUK U
(TYCYP)

YTBEPXJIAIO
HpopeKTop o yuebHol padoTte

I1. E. Tposin
« /f » 7 20/ .

®OH/] OLIEHOYHBIX CPEJCTB I10 YUEBHOM JIUCIUTUTUHE

Pa,JHOMaTepHaJI bl H PAAHOKOMIIOHECHTbI

YpoBeHb OCHOBHOM 00pa30BaTebHON porpamMmMel: BakajaBpuar
Hanpasnerue noarotosku (cnenuansHocTs): 11.03.01 Paguorexnuka
IIpoduns: AynnoBusyaabHAs TEXHUKA

Dopma 00yUeHHS: OUHAS

QakynsreT: PT®, Paguorexnuveckuii paxkyabrer

Kadenpa: TV, Kadenpa TteneBuaenus u ynpasjeHus

Kypc: 3

CemecTtp: 6

Vuebublit mran Habopa 2013 roxa

Pazpaboruunku: //////7/ Z;,
— kad. KY/IP Vo6aituun A. B. //2;/ 7 /
/ 4
3ayerT: 6 cemecTp /
Tomck 2016

CornacosaHa Ha noprane Ne 6494 10




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

YCMEBAEMOCTH U MPOMEKYTOYHOMN aTTeCTaLMU CTYAEHTOB.

IlepeveHb 3akperuIeHHbIX 32 AUCLHUTUTMHON (MPAKTUKOM) KOMITIETEHIINH NprBeneH B Tadmnuue 1.
Tabnuua 1 — I[lepedeHb 3aKperIeHHBIX 38 TUCUUTUITMHON KOMIETEHIIHIMA

CPeaCTBa BBIMOJIHEHNS U PEJAKTUPOBAHUS
H300paKeHUH U YepTeKeH U MOATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTMYECKON
NOKYMEHTaLuu

Kon DopMyIUPOBKA KOMIIETCHIIUN Oranel OPMHPOBAHUS KOMITETEHIIHH
IK-7 crocoOHOCTBIO pa3padaTbiBaTh MPOEKTHYIO U Sname:
TEXHUYECCKYIO0 JOKYMCHTALUIO, O(I)OpMJ‘[SITb ® 3JIEMEHTHVIO 6a3V AQHAJOI'OBBIX H
3aKOHYEHHBIE MPOEKTHO-KOHCTPYKTOPCKHE 1M POBLIX 3TEKTPOHHBIX YCTPONCTB,
paboTh ® OCHOBHbBIE napameTphl u
K-8 TOTOBHOCTBIO OCYIIECTBISATH KOHTPOIIb XapaKTePUCTHKH, ONpEACTAOIIIE
COOTBETCTBHA paspalaTblBaeMbiX MpoekTop 1 | 2AEKTpodusiieckue CBOUCTEA
TEXHUYECKOM JTOKYMEHTAI[MU CTaAHIAPTaM, ANSJICKTPHUKOB, IPOBOAHHKOBBIX 1
TEXHUYECKUM YCIIOBUSIM U IPYTUM MartiTHBIX MATCPHUAIIOB,
HOPMATHBHBIM IOKYMEHTaM ® OCHOBHbIE  DJIEKTPODHU3UYECKUE
CBOWCTBA _paJMiOMaTEPUATIOB W 0bIaacTu
OIIK-4 TFOTOBHOCTBI) IIPUMEHSTH COBPEMEHHDIE

OPUMEHEHHUsST WX B  PagHOdJIEKTPOHHOMN
MPOMBIIIIJIEHHOCTH,

® NPUHIUMBI  (PYHKIIHOHUPOBAHUS,
IapaMeTpPhbl U XapaKTEPUCTUKH,
OTIPENEeNSIIONINEe  CBOMCTBA  PE3UCTOPOB,
KOHJIEHCATOPOB M BBICOKOYACTOTHBIX
KATVIIEK WHIYKTUBHOCTH.

® KOHCTPYKTHUBHBIE  OCOOEHHOCTH,
OCHOBHbBIE CBOMCTBA u obnactu
IPHUMEHEHUsI PAIUOKOMIIOHEHTOB B POC:

® KOIMPOBaHHE U YCIIOBHBIE
0003HaYEHHSI DPAAMOKOMIIOHEHTOB B
KOHCTPYKTOPCKOM JOKYMEHTAIIHH.

Ymems:

® OILIEHUBATh CBONCTBA U MPaBUJIbLHO
BBIOMpPATh B TPOLECCE NPOCKTHPOBAHUS
paauoMaTepualbl u THUITOBBIE
PaAMOKOMIIOHEHTHI C YY€TOM KOHKPETHBIX
YCIIOBUH 3KCIUTyaTallud W TPeOOBaHHA K
Ha/I€KHOCTH, KOHCTPYKTHUBHOM "
3JIEKTPOMArHUTHON coBMecTUMOCTH DC;

® [OJIb30BATBCS  TEXHUYECKOW U
CIIPAaBOYHON JIUTEPATYPOH, B TOM YHCIIE
HUHTepHeTOM, B TOHCKax HEOOXOAWMOMN
uHpopMamMu O paguoMaTepuanax u
COBpEMEHHO 3j1eMeHTHOH 6aze IC,

® JCCIe[O0BaTh 3KCINEPUMEHTAIbHO
CBOMICTBA paguoMaTepHuanoB 51
PaAMOKOMIIOHEHTOB. U3MEpPSTh MapaMeTpbl
U CHUMATh XapaKTEPUCTUKU C IOMOLIBIO
paAMOM3MEpPUTENbHON  anmapaTypbl IO
TUIMOBBIM METOJMKAM, IMPOBOAMUTH AHAJIM3
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KOMIIOHCHTOB,

MOJTYYCHHBIX PE3YJIbTATOB, ACJATh BBIBObI
O KaydeCTBC HUCCICAYEMBIX MAaTcpuajioB U

® HCIOJNB30BATH OCHOBHBIC NPHUEMBbI

00paboOTKHU 3KCIIEPUMEHTAJIbHBIX JAHHBIX.

Bnaoems:

¢ MCETOAAMMH,

HeOOXONUMBIMU LIS

BBEIOODA

3J1€MEHTHOU

0askbl u

KOHCTPVKTOPCKUX  pelIeHUul

C  V4YETOM

TpeOOBaHUN HANEKHOCTH, VCTOMYUBOCTU K

BO3ENCTBUIO

OKpVIKaromiei cpenbl

3JIEKTPOMArHUTHOM

COBMCCTUMOCTH u

TEXHOJIOTMYHOCTH

UCCJIEOBAHUN

¢ METOOAMHU

paanuoMaTepraIoB U PaAUOKOMIIOHCHTOB.

SKCIEPUMEHTAIbHBIX
SJEKTPUUECKUX  CBOMCTB

OO0mne xapakTepUCTUKU TOKa3aTeed 1 KPUTEPUEB

NpUBENEHBI B Tabmue 2.
Tabmuua 2 — O61ue XapakTepUCTUKU TOKa3aTeNieil 1 KpUTePUeB OLIEHMBAHHS KOMIIETEHLIUH MO 3TanaM

OLICHUBAHUA KOMHeTeHLII/Iﬁ Ha BCEX JTariax

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 GaxThl, MPUHLUIILL,

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

2 Peanuzanus KkoMOoeTreHuHn

2.1 Komnerennus IIK-7

[IK-7: cnocobHOCTHIO pa3padaThiBaTh MPOSKTHYIO U TEXHUYECKYIO JOKYMEHTALUIO, O(GopMIsiTh
3aKOHYEHHBIE MPOEKTHO-KOHCTPYKTOpCcKue padorel. s (GopMHUpOBaHHS KOMITETEHIIMH HEOOXOIHMO
OCYIIECTBUTH PSJI ATAOB. JTarbl (POPMUPOBAHUST KOMITETECHIIUH, MPUMEHSIEMbIE JJII STOTO BHIIbI 3aHSITHIA
U UCTIOJIb3yEMbIe CPENICTBA OLICHUBAHUS MIPEICTABICHBI B TA0IHIIE 3.
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Tabnuua 3 — DTansl HOpMUPOBAHUS KOMITETEHIIUN U HCIIOJIb3YeMbIe CPEACTBA OLEHUBAHUS

Cocras 3HaTb YMmeThb Bnaners
. OLIEHUBATh
CBOWCTBA U MPABUJIBHO
BLIOMPATH B MPOIIECCE
. 3JIEMEHTHYIO 0a3y P pou
MPOEKTHUPOBAHUS
AHAJIOTOBBIX U LU POBBIX
. . |pamuomarepuabl u
AJIEKTPOHHBIX YCTPOKCTB,
TUTIOBBIE
L OCHOBHbIE
PaTUOKOMITOHEHTBI C
napameTpbl U
YUETOM KOHKPETHBIX
XapaKTePUCTUKH, .
YCIOBHIA HKCTUTyaTalluU U
OTIpeNeNSTIoLIe .
TpeboBaHUH K
3IEKTPOPU3NIECKUE
. HAJIEKHOCTH,
CBOMCTBA JUAJIEKTPUKOB, .
KOHCTPYKTHBHO# U
MPOBOHUKOBBIX U .
AJIEKTPOMATrHUTHOMN
MarHHUTHBIX MaTEPUAIOB,;
coBmecTumocTH OC; . MeTOIaMI],
L OCHOBHbIE
. MOJIb30BATHCSI HEOOXOMUMBIMH TSI
3IEKTPOPU3NIECKUE . .
. TEXHUYECKOH U BBIOOpA DJIEMEHTHO# Oa3bl
cporcTEa CIIPaBOYHOMN eparypon OHC opc
NPaBOYHON JIUTEPATYPOHA, | H KOHCTPYKTOPCKUX
pazuoMaTrepuanos U P paTypot, 13-" P
B TOM 4nciie IHTepHETOM, |pelieHuii ¢ yueTom
00acTH MPUMEHEHHS UX B . o
. B MIOUCKAX HEOOXOMMUMON | TpeOOBaHUIT HAEKHOCTH,
PamuO3TEKTPOHHOM .
uHop™MaIuu o YCTOHMYHUBOCTH K
MPOMBIIIIEHHOCTH, .
pamuoMarepuanax u BO3IIEHCTBHIO
. TIPUHITUITBI . . .
Conepanue COBPEMEHHOM AJIEMEHTHOM | OKPYIKAIOIIEH CPeIbl,
(YHKLMOHUPOBAHMUS, . o
3TAroB 6aze OC; AJNEKTPOMArHUTHON
napameTpbl U
. HCCIIEIOBATh COBMECTHUMOCTH U
XapaKTePUCTUKH, .
. JKCIIEPUMEHTAIILHO TEXHOJIOTHYHOCTH,
OTIPEENSIOIIHE CBOWCTBA .
CBOWCTBA . METOIaMHU
PE3UCTOPOB,
pamuoMarepHuasnoB u JKCIIEPUMEHTATBbHBIX
KOHZIEHCATOPOB U .
PaTHOKOMITOHEHTOB: UCCIIEMOBAHMIM
BBICOKOYACTOTHBIX .
U3MEPSITh MAPaMETPhl U | AIEKTPUUECKUX CBOICTB
KaTyIeK WHIYKTUBHOCTH.
CHUMAaTh XapaKTEPUCTUKH | PaJAUOMATEPHATIOB U
. KOHCTPYKTHBHBIE
C MOMOIIIBIO PaTMOKOMITOHEHTOB.
0COOEHHOCTH, OCHOBHBIE .
. pamuon3MepUTENbHOMN
CBOICTBa U 00NaCTH
anmaparypbl M0 THIIOBbIM
pUMEHEHUS
METOIUKaM, MPOBOAKTD
PaTHOKOMIIOHEHTOB B
PIC aHaJTu3 MOJTyYEeHHBIX
’ Ppe3yJIBTaToOB, eJIaTh
L ]
KOHHgOBaHHe " BBIBOJIbI O Kau€eCTBE
yenoBHble OO0SHAUEHHA | e nonveniix MaTEpHATOB
aJIMOKOMIIOHEHTOB B .
p . U KOMITOHEHTOB;
KOHCTPYKTOPCKOM
. HCTIONb30BaTh
TOKYMEHTAI[HH.
OCHOBHbIE PHEMBbI
obpaborku
JKCIIEPUMEHTATBbHBIX
TMaHHBIX
. JlaboparopHbie . JlaboparopHbie . JlaboparopHbie
3aHSATHS, 3aHSTHS, 3aHSTHS,
Bunbl 3ansaTHi . Jlexuumy; o Jlexuumy; o Jlexuumy;
. CamocrosiTenbHass | e CamocrosiTenbHass | e CamocrosiTenpHas
pabora; pabora; pabora;
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cpencraa

Hcnonb3yemble

OLCHUBAaHUA

. 3auer;

. 3auer;

. 3auer;

@opMynUpOBKa MOKa3aTesled W KPUTEPUEB OLIEHUBAHUS NAHHOW KOMIETEHLUUHM NPUBEACHA B

Tabmure 4.

Tabnuua 4 — [Nokaszareau u KpUTEPHUH OIICHUBAHUST KOMITETEHIINU HA dTamax

Cocras 3HaTh YMmeThb Bnanerp
o 3JIEMEHTHYIO 0azy
aHAJIOTOBBIX U LIU(POBBIX
3JIEKTPOHHBIX YCTPONCTB,; o
o OLIEHNBATh CBOHCTBA U

o OCHOBHBIE
NPaBUJIBHO BEIOMPATh B IIpoLIeCce

napameTpel U
POEKTHPOBAHUS

XapPAKTEPUCTHKH,
pamuoMarepualibl U TUIIOBBIE

OTIpeNeIISAI0IIIE
PaTUOKOMITOHEHTHI C Y4€TOM

SIEKTPOPU3HUECKIE .

o KOHKPETHBIX YCJIOBUH

CBOWCTBA JU3JIEKTPUKOB, . o METONaMH,
SKCIUTyaTallH U TPeOOBaHMH K

MPOBOIHUKOBBIX H . |HEeoOXomMMBbIMH ISt
HaJeKHOCTH, KOHCTPYKTHBHOM U .

MarHUTHBIX MaTepHaJIOB; . BBIOOpPA AJIEMEHTHOI Oa3bl

3JNEKTPOMArHUTHOHN

o OCHOBHBIE Y KOHCTPYKTOPCKHX

coBMecTuMocTu OC; -
aneKTpodhu3nIeCcKre pELIeHHI ¢ y4eToM
N o MIOJIB30BATHCS o
CBOMCTBa . . TpeOOBaHUI HAEKHOCTH,
TEXHUYECKOH 1 CIIPaBOYHOM o
pamuoMarepualioB u . YCTOWYHBOCTHU K
JIMTEPaTypOH, B TOM YUCIIE o
00JIaCTH IPUMEHEHHSI UX B BO3JIEHCTBHIO
aANOdJIEKTPOHHOU HIHTEPHETOM, B MOHCKAX 0 aroLen cpe
. KPYy>KarowLIei cpebl
P P HeoOxonumoi nHpopMau o Py petbl,
MPOMBIIIJICHHOCTH, AJNEKTPOMArHUTHON
pamuomMarepuanax u
Otnu4HO o NPUHLIUTIBI . . COBMECTHMOCTH H
o COBPEMEHHOM 3JIEMEHTHOH Oaze
(BbICOK Ui (YHKLIIOHHPOBAHMS, 3¢ TEXHOJIOTHYHOCTH;
YPOBEHbB) napameTpel U ’ o METOIaMHU
o UCCIIENOBATh
XapPAKTEPUCTHKH, . SKCIIEPUMEHTATIBHBIX
. SKCMEPUMEHTAIIBHO CBONCTBA .
OTIPENEeJSAIOIINe CBOWCTBA UCCIIENOBAHUN
pamuoMarepualioB u .
PE3UCTOPOB, ANEKTPUUECKUX CBOMCTB
PaTNOKOMITOHEHTOB: U3MEPSITh

KOHIEHCATOPOB U panuoMarepHasnoB U

napameTpbl U CHUMATh

BBICOKOYACTOTHBIX PaMOKOMITOHEHTOB.

XaPAKTEPUCTHKH C TIOMOLIBIO

KaTyLIeK WHIYKTUBHOCTH. N

pamTuoN3MEpHUTEIHHON

o KOHCTPYKTHBHBIE

annaparypsl O TUIIOBbIM
0COOEHHOCTH, OCHOBHbBIE

o METOIUKaM, TPOBOAUTH AaHAJIN3

CBOWCTBa U 00acTH

MOJYYEHHBIX PE3yJIBTaTOB,
NpUMEHEHHS

JeNaTh BbIBOMIBI O KAYECTBE
PaTUOKOMITOHEHTOB B
PAC: UCCIIEyeMbIX MaTepHAJIOB U

’ KOMIIOHEHTOB;

o KOIMPOBaHHUE U

o UCTIONIb30BaTh OCHOBHBIE
yCJIOBHBbIE 00O3HAYCHHUSI

npueMbl 00paboTKH
PaTUOKOMITOHEHTOB B

o HKCTIEPUMEHTAJIbHBIX TAHHBIX

KOHCTPYKTOPCKOH

TOKYMEHTALHIH.

o NPUHLIUTIBI o MIOJIB30BATHCS o METONaMH,
Xopormo (YHKLMOHUPOBAHMS, TEXHUYECKOH 1 CIIPaBOYHOM HEOOXOIUMBIMH TSI
(OazoBbIi napaMmeTpbl U JIUTEepaTypoi, B TOM 4YHUCIIe BBIOOpPA AJIEMEHTHOI Oa3bl
YPOBEHbB) XapPAKTEPUCTHKH, HHTepHeTOM, B IOUCKAX Y KOHCTPYKTOPCKHX

OTIpPeNeISAOIIUE CBOMCTBA | HEOOXOAMMON MH(pOPMALIUHU O pELIeHHI ¢ y4eToM
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PE3UCTOPOB, panuomarepuanax u TpeOOBaHU HAIEKHOCTH,
KOHJIEHCATOPOB U COBPEMEHHOH 3JIEeMEHTHOM 0aze |yCTOHYHMBOCTH K
BBICOKOYaCTOTHBIX aC; BO3ACHCTBHIO

KaTyIleK HHAYKTUBHOCTH. |O HCCIIEA0BATD OKpYyKarolen cpensl,

@] KOHCTPYKTHUBHBIC SKCIIEPUMEHTAJIBHO CBOMCTBA BHGKTpOMaFHHTHOﬁ
0COOEHHOCTH, OCHOBHBIE | pPalOMaTepHalioB U COBMECTUMOCTH H
CBOWCTBa U 00acTH PAAMOKOMITOHEHTOB: U3MEPSITh | TEXHOJIOTUYHOCTH,
MPUMCHCHUA napamMeTpbl U CHUMATh @] METOdaMH
PaaAOKOMIIOHEHTOB B XAPAKTEPUCTHUKU C TOMOUIBIO SKCICPUMEHTAJBHBIX
P2C; panuou3MepUTENbHON HCCJIeA0BaHUN

o KOIMPOBaHHE U
yCJIOBHBbIE 00O3HAYCHHUSI

anmnaparypsl 10 TUIIOBBIM
MCTOAUKAM, IPOBOAUTH aHAJIU3

SJIEKTPUUECKUX CBOMCTB
paguoMaTrepuanios U

PaTTHOKOMITOHEHTOB B MOJTYYEHHBIX PE3YJIBTaTOB, PaOKOMITOHEHTOB.
KOHCTPYKTOPCKOH JeJIaTh BBIBOMIBI O KAUeCTBe
JOKYMEHTAIUH. UCCJIEYEMbIX MaTepPHUaiOB U
KOMITOHEHTOB;
o UCTIONIb30BATh OCHOBHBIE
npueMbl 00paboTKH
SKCIIePUMEHTABHBIX JaHHBIX
o METOIAMH,
HEOOXOMUMBIMH IS
o UCCJIeI0BATh .
. BbIOOpA AJIEMEHTHOM 0a3bl
SKCIIEPUMEHTAIBHO CBOWCTBA
U KOHCTPYKTOPCKUX
o KOHCTPYKTUBHBIE | paJUOMAaTepHasIOB U

0COOEHHOCTH, OCHOBHbBIE
cBOIicTBa U 00JaCTH
MPUMCHCHUA

PaANOKOMIIOHEHTOB. U3MEPSITh
napameTpbl U CHUMAThb
XapaKTEPUCTUKH C MOMOLIBIO

o UCTIONIb30BaTh OCHOBHBIE
npueMbl 00paboTKH
SKCMIEPUMEHTANIBHBIX JaHHBIX

peLIeHnl ¢ y4eTOM
TpeOOBaHU HAIEKHOCTH,
YCTOHYUBOCTH K

. BO3JIEHCTBHIO
VnoBieTBOpH | PaJUOKOMIIOHEHTOB B pamTuoN3MEpHUTEIHHON o
. OKpY>KaroIei cpemnsl,
TEJIbHO P2C; anmnaparypsl 0 THIIOBBIM -
o AJNEKTPOMArHUTHON
(moporoBeIil | O KOIMPOBaHHUE U METOIUKaM, TPOBOAUTH AaHAJIN3
COBMECTHMOCTH H
YPOBEHbB) yCJIOBHBIE O003HAUEHHsI | TIOJIYYEHHBIX PE3YNIBTaTOB,
TEXHOJIOTHYHOCTH;
PaTUOKOMITOHEHTOB B JeNaTh BbIBOMIBI O KAYECTBE
o o METOIaMHU
KOHCTPYKTOPCKOH UCCIIEyeMbIX MaTepHAJIOB U
SKCIIEPUMEHTATIBHBIX
TOKYMEHTALHIH. KOMIIOHEHTOB; o
UCCIIENOBAHUN

SJIEKTPUUECKUX CBOMCTB
paguoMaTrepuanios U
PaarOKOMITOHEHTOB.

2.2 Komnerenuus I1K-8
ITK-8: rOoTOBHOCTBIO OCYLIECTBJISAITD KOHTPOJb COOTBETCTBHUs pa3pabaThbiBAEMbIX IMPOEKTOB H
TEXHHUYECKOM JOKYMEHTALMH CTaHAapTaM, TEXHUYECKHUM YCJOBUSIM W JOPYTUM  HOPMAaTHBHBIM
IOKYMEHTaM.
JUist popMHUpOBaHMS KOMITIETEHLIMH HEOOXOAMMO OCYIIECTBHUTD PsiI ATAIOB. DTarbl HOPMHUPOBAHHUS
KOMIIETEHLIMH, TPUMEHsieMble MJisi STOr0 BHAbI 3aHATHH M HCIOJB3yeMble CpPEICTBA OLIEHHUBAHUSI
NpeACTaBJIeHbI B TabHIe 5.
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Tabnuua S5 — DTansl HOPMUPOBAHUS KOMITETEHIIUN U HCIIOJIb3YeMbIe CPEACTBA OLEHUBAHUS

Cocras 3HaTh YMmeThb Bnaners
® DJJeMEeHTHyI 0asy
aHAJIOTOBBIX U LM(PPOBBIX
SIEKTPOHHBIX YCTPOUCTB,; .
® OIICHUBAaThb CBOHCTBA W
®  OCHOBHbBIC
MPaBHJILHO BLIOUpATH B
napaMeTpbl u
npouecce MPOEKTHPOBAHHUS
XapaKTePUCTHKH,
paguomMarepuaibl U TUIIOBBIC
OTIpeNeIISAI0IIIE
PAIMOKOMITOHEHTBl C Y4YeTOM
SIEKTPOPU3HUECKIE .
. KOHKPETHBIX yCIIOBUH
CBOWCTBA JIHUAJIEKTPHKOB, .
SKCIUTyaTalu 1 TpeOOBaHMWHA K
MPOBOAHUKOBbBIX u o ® METOOAMMU,
HA/IC)KHOCTH, KOHCTPYKTHUBHOMN
MATrHUTHBIX MaTepHaJioB, ., | HEOOXOMUMBIMHU st
u 3IEKTPOMArHUTHON .
®  OCHOBHbBIC , BbIOOpA 3JIEMEHTHOM
coBMecTumoctu IC;
SIEKTPOPU3HUECKIE 0a3meI u
. ® TI0JIb30BAaTHCS
CBOWCTBA - .. | KOHCTPYKTOPCKHUX
TEXHHYECKOW W  CIPaBOYHOMN .
paguoMarepualion u . peleHnii ¢ y4eToM
JIUTEPaTypol, B TOM HYHUCIE .
00JIaCTH MPUMEHEHHS UX B TpeOoBaHUN
N HutepHeTOM, B MIOUCKAX
PamnO3JIEKTPOHHON > HaJIe)KHOCTH,
HeoOxonuMmol HH(pOpPMALIUU O .
MPOMBIIIJICHHOCTH, yCTOHYHMBOCTHU K
pamuomMarepuaax u .
® OPUHIUAIIBI o o BO3OCHUCTBUIO
Conep>xanne o OHIDO COBPEMEHHOM 3JeMEeHTHOU 0aze oKpYKaIomeH  Cpeni
HKITHOHUPOBAHHUSI
3TAIOB YHEO p ’ aC; Py vp AL
napameTphl u AJNEKTPOMArHUTHON
® 1CCIIeOBATh
XapaKTePUCTHKH, . COBMECTHMOCTH u
. SKCMEPUMEHTAIIbHO  CBOMWCTBA ,
onpeneiiArIue CBOUCTBA TEXHOJIOTNIHOCTH,
panuoMarepHanoB u
PE3UCTOPOB, ®  MeTomaMu
PaTMOKOMITOHEHTOB.  M3MEpPSITh
KOHZIEHCATOPOB u SKCIIEPUMEHTAJIbHBIX
napaMeTpbl u CHUMATh .
BBICOKOYACTOTHBIX UCCIIENOBAHUN
XapPaKTEePUCTHKH C TOMOILIBIO .
KaTyIIeK WHAYKTUBHOCTH. . ANEKTPUUYECKUX CBOWCTB
panuon3MepHUTEIbHON
®  KOHCTPYKTHBHBIE panuoMarepHanoB u
anmaparypel 1O  THIOBBIM
0COOEHHOCTH, OCHOBHBIE PannOKOMITOHEHTOB.
. METONHMKAM, MPOBOIUTH AHAJU3
cBOWicTBA M  o0macTH L
MOJTY Y€ HHBIX PE3yNBTaToB,
PUMEHEHHUS
7enatb BBIBOOBI O KayecTBE
PaTUOKOMITOHEHTOB B
PIC: UCCIIENyeMbIX ~MaTepuajioB U
’ KOMIIOHEHTOB,
®  KOOUPOBAHHE u
®  HCHOJNB30BaTb OCHOBHBIE
yCJIOBHbIE  O0OO3HAuEHUs
npueMbl 00pabOTKH
PaTUOKOMITOHEHTOB B
. SKCIIEPUMEHTAJIbHBIX TaHHBIX
KOHCTPYKTOPCKOH
JOKYMEHTAIUH.
e JlaGopaTtopHbie e JlaboparopHbie
3aHITHS, e JlabopaTopHbie 3aHSATHUS, 3aHSITHS,
Bunpbl 3ansatuii | e Jlekiuu; e Jlexnuu, e Jlexnuu,
e CamocTosiTeNbHas CamocrosTenpHas pabora,; CamocrosiTenpHas
pabora; pabora;
Hcnonbsizyemeie
cpencraa e 3ayer; e 3ayer; e 3ayer;
OLICHUBAHUS

@opMynUpOBKa MOKa3aTesled W KPUTEPUEB OLIEHUBAHUS NAHHOW KOMIETEHLUUHM NPUBEACHA B
Tabmure 6.
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Tabmuna 6 — [Tokazarenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHIIMH Ha STarax

CornacoBaHa Ha noptane N2 6494

Cocras 3Harb Ymetb Bnaners
® OIICHUBAThb CBOMCTBA
U TPaBIJILHO BbIOMPATh B
npouecce
® 3JIEMEHTHYIO 0asy | npoekTUpOBaHUsI
AHAJIOTOBBIX M LU(POBBIX | panroMaTepHabl 51
SIEKTPOHHBIX YCTPOHCTB, |TUITOBBIC
® OCHOBHBIE MapaMeTPhl | PaJuOKOMIIOHEHTBI c
u XapaKTEPUCTHUKH, | YIETOM KOHKPETHBIX
OTpenesIIOLIe YCIIOBUH 3KCIUTyaTalud H
3IEKTPOPU3NIECKUE TpeboBaHui K
CBOWMCTBA JMAJIEKTPUKOB, | HAIEKHOCTH,
MPOBOHUKOBBIX U | KOHCTPYKTHBHOMN u
MATrHUTHBIX MaT€PHANIOB; |3JIEKTPOMATHUTHOMN
, ®  METOJaMH,
® OCHOBHBIC coBMecTumoctu IC;
HEOOXOMUMBIMUA ISt
3IEKTPOPU3NIECKUE ® [10JIb30BATHCSI .
N . BbIOOpa 3JIEMEHTHON Oa3bl
CBOICTBA TEXHUYECKOU
. . |H KOHCTPYKTOP CKHX
paguoMaTepHuaioB U | CIIPaBOYHOH JTUTEpPaTypoOH, .
perieHui c y4eTOM
oOmacTv mpuMeHeHHsI UX B|B TOM umciie MHTepHETOM, .
. o | TpeboBaHU HAaNEKHOCTH,
PaANO3IEKTPOHHOM B TIOMCKaX HEOOXOMMMO .
yCTOWYHBOCTHU K
MPOMBILLICHHOCTH, uHpOpMaITUU .
BO3/IEHCTBUIO
® TIPUHLIUTIBI paguoMarepuanax u -
. .. | OKpy>Karomiei Cpenpl,
Ormnuno (YHKIIMOHUPOBAHUS, COBPEMEHHOW 3JIEMEHTHOM .
. 3IEKTPOMAarHUTHON
(BBICOKHIT YPOBEHB) | TApPaMETPbI u|6aze 2OC;
COBMECTUMOCTH u
XapaKTePUCTHKH, ® LICCJIEIOBATh ,
. TEXHOJIOTHYHOCTH,
ONpeaessIIoLIe CBONCTBA | SKCIIEPUMEHTAJIBHO
. e  MeTomaMu
PE3UCTOPOB, CBOICTBA
SKCIIEPUMEHTAJIbHBIX
KOH/ICHCATOPOB U | paAroMaTepHuaioB " .
HCCJIEIOBAHUM
BBICOKOYaCTOTHBIX PaIUOKOMITOHEHTOB: .
SIEKTPUYECKUX  CBOWCTB
KaTyIIeK MHIYKTUBHOCTH. |U3MEPSITh MapaMeTphl U
paguoMaTepHuaoB u
® KOHCTPYKTHBHBIE CHUMAThb XapaKTCPUCTUKU
PaIUOKOMITOHEHTOB.
0COOEHHOCTH, OCHOBHBIE |C MTOMOIIBIO
CBOMiCTBA u  0ONaCTH | PaIUOU3MEPUTEILHON
MPUMEHEHUSI anmapaTrypbl MO THIIOBBIM
PagUOKOMITIOHEHTOB B|METOAMKAM,  IPOBONUTH
POC,; aHaJms3 MOJIy4E€HHBIX
® KOOUPOBAHUE U | PE3YIIBTATOB, aejarb
yCIOBHBIE ~ 00O3Ha4eHus | BBIBOABI O Ka4decTBe
PaIuOKOMIIOHEHTOB B | UCCIICAYECMBIX MATCPUAITIOB
KOHCTPYKTOPCKOMN 1 KOMITOHEHTOB,
JOKYMEHTAINH. ® 1ICTIOJIb30BATh
OCHOBHBIE MPUEMBI
obpaborku
SKCIIEPUMEHTAJIbHBIX
TAHHBIX
® TIPUHLIUTIBI ® TI0JTb30BATHCS ®  METOJaMH,
Xoporro (6a30BbIi | PyHKIIMOHUPOBAHUS, TEXHUYECKOU 1 | HEOOXOIUMBIMU ISt
YPOBEHbB) napaMeTpbl U | CIIPABOYHOH JTUTEpPaATypOH, | BLIOOpa 3JIeMEHTHOH Oa3bl
XapaKTePUCTHKH, B TOM umciie MHTepHEeTOM, |1 KOHCTPYKTOP CKHX
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OTIPENENAONINe CBOWCTBA |B IMOMCKAX HEOOXOAMMOM | peIeH i c Y4ETOM
PE3UCTOPOB, uHpopMarH o|TpeOoBaHMN HaNEKHOCTH,
KOHZICHCATOPOB U | pagromMaTepuanax U | yCTOHYHBOCTH K
BBICOKOYaCTOTHBIX COBPEMEHHOM 3JIEMEHTHOH | BO3IEHCTBHUIO
KaTyleKk HHAyKTuBHOCTH. |0ase DC; OKpykKaromen cpensl,
® KOHCTPYKTHBHBIE ® 1ICCJIEI0BATh AJNEKTPOMArHUTHON
0COOEHHOCTH, OCHOBHBIE | 3KCIIEPHMEHTAIBHO COBMECTUMOCTH u
cBofictrBa u  0OmacTH | CBOHCTBa TEXHOJIOTHYHOCTH;
NPUMEHEHUS panuoMarepHanoB U| e MeTomamu
PaTMOKOMITOHEHTOB B | PaIMOKOMITOHEHTOB: SKCIIEPUMEHTATIBHBIX
P2C; U3MEpTh MapaMeTpbl U |HUCCIEAOBaHUMN
® KOIMPOBaHHE U |CHUMaTh XapaKTEPUCTHKH |3JEKTPUUECKUX  CBOMCTB
yCIOBHBIE  00O3HA4YeHUs | C MIOMOLIBIO | PAHOMATEPUATIOB u
PaTMOKOMITOHEHTOB B | pPaIMOU3MEPHUTEIBHOM PaMOKOMITOHEHTOB.
KOHCTPYKTOPCKOH anmnaparypsl 1O THUIOBBIM
TOKYMEHTALHH. METOAUKAM,  MPOBOAUTH
aHaIn3 MOJTY4EHHBIX
PE3yJIbTATOB, Jenarb
BBIBOIbI O  KayecTBe
UCCIIENyEeMbIX MaTepHaJioB
U KOMITOHEHTOB;
® JICTIOJIb30BATh
OCHOBHBIE TTPHEMBI
obpaborku
SKCIIEPUMEHTATIBHBIX
TaHHBIX
® 1ICCTIEZIOBATh
SKCMIEPUMEHTAIBHO ®  MeTonmaMmuy,
CBOMCTBA HEOOXOMUMBIMUA ISt
panuoMarepHanoB U | BBIOOpA 3J€MEHTHON Oa3bl
PaTuOKOMITIOHEHTOB: u KOHCTPYKTOPCKHX
® KOHCTPYKTHBHBIE o
U3MEPSATh TapaMeTpbl | | peIleHHi C  y4eroMm
0COOEHHOCTH, OCHOBHBIE .
N CHUMATh XapaKTEPUCTHKH | TPeOOBAaHUI HAAEKHOCTH,
cBoiictrBa u  obmacTu o
MIOMOIIBIO | yCTOMYHBOCTH K
NPUMEHEHUS N o
panuon3MepHUTEIbHON BO3JIEHCTBHIO
PaTNOKOMITOHEHTOB B 9
VYIOBNETBOPUTENBH PIC- anmaparypsl MO THUIIOBBIM | OKPYKAOLIEH cpensl,
0 (TIOpOroBBIi ’ METOIHUKAM MPOBOHTB | SJIEKTPOMArHUTHOM
2
® KOIMPOBaHHE u
yYPOBEHB) aHaIn3 MOJTY4EHHBIX | COBMECTHMOCTH u
yCIIOBHbIE  00O3HAYEHUs )
PE3yJIbTATOB, JeNaTh | TEXHOJIOTHYHOCTH;
PaTMOKOMITOHEHTOB B
. BBIBOABI O  KauecTBe| e  MeTOmaMHu
KOHCTPYKTOPCKOH
UCCIIEAYEMBIX MaTEPHAJIOB | SKCIIEP UMEHTABHBIX
TOKYMEHTALHH. , o
U KOMITOHEHTOB; UCCIIENOBAHUN
® JICTIOJIb30BATh ANEKTPUYECKUX  CBOWCTB
OCHOBHBIE TTPHEMBI panuoMarepHanoB u
o0paboTku PaMOKOMITOHEHTOB.
SKCIIEPUMEHTATIBHBIX
TaHHBIX

2.3 Komnerenuus OIIK-4
OIIK-4: roTOBHOCTBIO TMPHUMEHSTh COBPEMEHHbBIC CPEICTBA BBIMOJHEHHS M PEeNaKTHPOBAHUS
U300paskeHH 1 YepTekeil M MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJOTHYECKON JOKYMEHTALIMH.
JUist popMHUpOBaHMS KOMITIETEHLIMH HEOOXOAMMO OCYIIECTBHUTD PsiI ATAIOB. DTarbl HOPMHUPOBAHHUS
KOMIIETEHLIMH, TPUMEHsieMble MJisi STOr0 BHAbI 3aHATHH M HCIOJB3yeMble CpPEICTBA OLIEHHUBAHUSI
npeacTaBiIeHbl B Tabmmme 7.
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Tabnuua 7 — DTanel HOpMUPOBAHUS KOMITIETEHIIUH U HCIIOJIb3YeMbIe CPEACTBA OLICHUBAHUS

Cocras 3HaTh YMmeThb Bnaners
® DBIeMEeHTHyI  0asy
AHAJIOTOBbIX M LU(POBBIX| e OLEHWBATHL CBONCTBA U
3JIEKTPOHHBIX YCTPOICTB, | MPaBUIILHO BBIOMpaTh B
®  OCHOBHbIE nporecce MPOEKTUPOBAHMUS
napaMeTpbl U | paguioMaTepuanbl W TUIIOBBIE
XapaKTePUCTHKH, PATUOKOMITIOHEHTBI C Y4E€TOM
ONPENEIAOLINAE KOHKPETHBIX yCJIOBUI
aNeKTpopU3nIECKUe SKCIUTyaTallid U TpeOOBaHUH K| o  MeTomaMH,
CBOHCTBA  JAMAJIEKTPHUKOB, | HANIE)KHOCTH, KOHCTPYKTHBHOH | HEOOXOAMMBIMHM ~ JIJIst
MIPOBOAHUKOBBIX U U 3JNEKTPOMArHUTHOU | BBIOOpA  BJIEMEHTHOM
MarHUTHBIX MaTepuanoB, | coBMmecTumoctu JC; Oa3bI U
®  OCHOBHbIE ® [I0JIb30BaThCs KOHCTPYKTOPCKHX
3IEKTPOPU3NIECKUE TEXHUYECKOW M CIPABOYHON PEHIEHUMH C  Y4YETOM
CBOWCTBA PaJIMOMATEPUAIIOB | INTEPATYPOH, B TOM uHCie | TpeOoBaHMI
u obnactu mpuMeHeHHus ux | HTEepHeTOM, B  MOWCKaX |HaJEXKHOCTH,
B PaIHO3JIEKTPOHHOH | HeoOxoauMOl WHGOPMALIMU O | yCTOHYMBOCTU K
NPOMBIIUIEHHOCTHY,; paauomarepuanax 1| BO3/1€HCTBHUIO
Conepxanue ®  TIPUHIUIIBI COBPEMEHHOI JJIEMEHTHOM | OKPY>KaIOLEeH  Cpeabl,
9TaroB (yHKLIHOHUPOBaHU, 6ase OC; 3JIEKTPOMAarHUTHOM
napameTphl U| ® HCCIeqoBaTh COBMECTHMOCTHU u
XapaKTEePUCTHKMY, SKCIIEPUMEHTAJIbHO  CBOMCTBA TEXHOJIOTHYHOCTH,
ONpenessIIolIue  CBOWCTBA | pailoMaTepUalioB u| ® Meronamu
PE3UCTOPOB, PaTMOKOMITOHEHTOB: HU3MEPSITh | 3KCIIEPUMEHTAIbHBIX
KOHJIEHCaTOpOB U | TapameTphl u CHUMATh | UCCIIEIOBAHUI
BBICOKOYACTOTHBIX KATYLIEK | XapaKTEPHCTUKHA C TIOMOLIBIO | 3IEKTPUUECKHUX
VHIYKTUBHOCTH. Paguou3MepUTEIbHON CBOICTB
®  KOHCTPYKTUBHBIE anmaparypbl [0  THUIOBBIM | pAIMOMATEPHANIOB U
OCOOCHHOCTH,  OCHOBHBIE  METOHUKAM, MPOBOAKTD | PAAUOKOMIIOHEHTOB.
CBOICTBa u obmactu | aHaJI13 MOJTYYEHHBIX |  ®
NPUMEHEHUS Pe3yJBTaToB, JIeaTh BIBOABI O
paguokoMrioHeHToB B POC; | Ka4ecTBe HCCJIEYEMBIX
[ KOIUPOBaHUE U | MaTCpUaJIOB U KOMIIOHCHTOB,
YCIIOBHBIE 0003HaueHUsI| ®  HCIOJIb30BATh
PagUOKOMITOHEHTOB B | OCHOBHBIE TIpHEMbI 00padOTKH
KOHCTPYKTOPCKOH SKCMIEPUMEHTAIIbHBIX JaHHBIX
JOKYMEHTALUH.

e JlaboparopHble

e JlaGopaTtopHble

3aHSITHS, e JlabopaTopHbie 3aHSATHUS, 3aHSITHS,
Bunbl 3ausTuii e Jlexnuu, e Jlexnuu, e Jlexmuu,
e CamocTosATeNbHas CamocrosTenpHas pabora,; CamocrosiTenpHas
pabora, pabora;
Hcnonb3yemble
cpencraa e 3ayer; e 3ayer; e 3ayer;
OLICHUBAHUS

@opMynUpOBKa MOKa3aTesled W KPUTEPUEB OLIEHUBAHUS NAHHOW KOMIETEHLUUHM NPUBEACHA B

Tabmure 8.
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Tabmuna 8 — [okazarenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHIIUH HA STarax

Cocras

3Harn

VYmeTs

Brnanerb

OTIN4YHO

® 3JIEMEHTHYIO 6azy

® OI[€HMBATh CBOWCTBA U

*  METOAaMH,

CornacoBaHa Ha noptane N2 6494

(BBICOKMIi YPOBEHbB) | aHAJIOrOBbIX M IU(POBBIX | IPABUIILHO  BHIOUPATH B |HEOOXOMUMBIMH IS
3JIEKTPOHHBIX YCTPOWCTB; |MpoIecce MNPOEKTUPOBAHMS | BBIOOpa 3JI€MEHTHON
® OCHOBHBIC MapaMeTPhl|PaTruoOMaTeprabl u | 6a3bl "
u XapPaKTEPUCTUKH, | TATIOBBIE KOHCTPYKTOPCKHUX
OTpeeSIOIINe PAOUOKOMIIOHEHTBI C|pemeHnii ¢ y4eToM
anekTpoduznyeckue Y4E€TOM KOHKPETHBIX | TPeOOBaHMIA
CBOMCTBA IHMOJIEKTPHMKOB, | YCJIOBUH OKCIUTyaTallUd U |HAIEKHOCTH,
MIPOBOAHUKOBBIX u|TpebOoBaHUI K HAAEKHOCTH, | yCTOHUHUBOCTH K
MarHWTHBIX MaTE€PUANIOB, |KOHCTPYKTUBHOM U | BO3JIEHICTBHIO
® OCHOBHbBIE 3JIEKTPOMArHUTHOU OKpykKaromen cpensl,
anekTpoduznUecKue coMmecTumocTu 2C; 3JIEKTPOMarHUTHON
CBOMICTBA ® [10JIb30BATBLCS COBMECTUMOCTHU u
paguoMaTepHuanoB Y | TEXHUYECKOW U CMPaBOYHOMN | TEXHOJIOTUYHOCTH,
00acTH MPUMEHEHHS MX B |JIATEPATYPOM, B TOM 4UCIE| ©  METOAAMH
PaauO3JEKTPOHHON HHTepHEeTOM, B MOMCKaX|3KCHEPUMEHTAIBHBIX
NPOMBILIIEHHOCTH, HeoOXoauMol MH(POPMAIINH | UCCIICTOBAHUN
® [IPUHIIUTIBI (6] paauoMaTepHraax U | SJICKTPHUICCKUX CBOMCTB
(GyHKLMOHMPOBAHMSI, COBPEMEHHOM  3JIEMEHTHOM | paZIMOMATEPHAIIOB u
napameTphl u|6aze OC; PaMOKOMITOHEHTOB.
XapaKTEePUCTUKHU, ® 1ICCJIeIOBATh
ONpenesAIINe CBONCTBA | 9KCIEPUMEHTAIBHO
PE3UCTOPOB, CBOICTBA paguoMaTepHUaIOB
KOH/IEHCATOPOB ulH PAOUOKOMIIOHEHTOB:
BBICOKOUACTOTHBIX U3MEpATh  MapaMeTpel U
KaTyIIeK MHIYKTUBHOCTH. |CHUMAaTh XapaKTEPUCTUKU C
® KOHCTPYKTHUBHbBIC HNOMOIIBEO
OCOOEHHOCTH, OCHOBHbIE | PATHOM3MEPUTETBHOM
CBOMCTBA u O6J‘IaCTI/I anmnaparypbl MmO THIIOBbIM
OpUMEHEHUs MCTO/TUKaAM, OpOBOJUTH
PagTHMOKOMITOHEHTOB B | aHAJIN3 HOJTYy4CHHBIX
POC,; PE3yNIbTATOB, nienaThb
® KOIUPOBAHIE 11 | BBIBOZIBI 0 Ka4eCTBe
yCIIOBHbIE  0003HaueHus | HCCICAYCMbIX MaTCPHaJIOB U
PaIuOKOMITIOHEHTOB B | KOMIIOHCHTOB,
KOHCTPYKTOPCKOM ¢ MCITOJIb30BATH
JOKYMEHTALN. OCHOBHBIC TIPHUEMBI
obpaborku
SKCHEPHUMEHTAIBHBIX
JAHHBIX
Xopormo (6a30BbIi ® [IPUHIIMITBI ® TI0JTb30BATHCS ®  MeTomamu,
YPOBEHB) (YHKLMOHUPOBAHMUS, TEXHUYECKOH M CHPaBOYHOH | HEOOXOMUMBIMHU 11
napameTpsl U |JIUTepaTypol, B TOM 4HCIE | BBIOOpa 3JI€MEHTHON
XapaKTEePUCTUKHU, UnTepHeromM, B moucKax |0a3bl 51
OTIPENENSAIONINE CBOWCTBA | HEOOXOMUMON HH(pOPMALMH | KOHCTPYKTOPCKHUX
PE3UCTOPOB, 0  paguoMaTepuanax  H|peleHud ¢ y4eTOM
KOHJICHCAaTOPOB 1| COBPEMEHHOH 3JIeMeHTHOH | TpeOoBaHU
BBICOKOYACTOTHBIX baze OC; HaJIe’)KHOCTH,
KaTyLIEeK UHIyKTUBHOCTH. ® LICCJIEIOBATD YCTOMYHUBOCTH K
® KOHCTPYKTHUBHbBIE 3KCHEPHUMEHTAJIBHO BO3JIEACTBHIO
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OCOOEHHOCTH, OCHOBHBIE
cBoiicTBa U obyactu
pUMEHEHUS
PaTHOKOMITOHEHTOB B
POC,;

® KOJTUPOBAHKE u
YCIIOBHbIE  O0O3HAYEHUs
PaTHOKOMITOHEHTOB B
KOHCTPYKTOPCKOU
TOKYMEHTAIHH.

CBOICTBA paguoMaTepHUaIOB
u PaaOKOMITIOHCHTOB!
M3MEPAThL  MapaMeTpel U
CHUMATh XaPaKTCPUCTUKU C
MOMOLIBEO

Paguou3MepUTEIbHON

anmnaparypbl MmO THIIOBbIM
MCTOAHKAM, NpOBOAUTD
dHaJIn3 MOJTYYCHHBIX
Pe3yJIbTaTOB, TieNaTh
BBIBOJbI (6] Ka4yeCTBE

HUCCICAYEMBIX MATEPHAJIOB U
KOMIIOHCHTOB,

® 1ICIIOJIb30BATH
OCHOBHBIC TIPHUEMBI

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

* MeTojamu
SKCTIEPUMEHTATBHBIX
WCCIIEAOBAHUI
SJEKTPUUECKUX CBOMCTB
paauoMaTepHuaoB "
PaOUOKOMITIOHEHTOB.

obpaborku
SKCIEPUMEHTAIbHBIX
JTaHHBIX
VHOBHGTBOpI/ITeJIbH ® KOHCTPYKTHUBHbBIE ® LICCJIEA0BATh ®  METOOaMu,
o (HOpOFOBbIﬁ oco6eHHOCTI/I, OCHOBHBIC | 3KCITICPHUMEHTAJIbHO HEOOXOMUMBIMUA IJIsA
YPOBEHB) CBOICTBAa u obyacTvl | CBOWCTBA paOMaTEPUAsIOB | BBIOOpa 3JIEMEHTHOU
MIPUMEHEHUS u PaTMOKOMITOHEHTOB: | 0a3bI u
PaIUOKOMIIOHEHTOB B|U3MEPSATh  MapaMmeTpbl U | KOHCTPYKTOPCKHUX
P2C; CHUMATb XapaKTEPUCTUKHU C|pPELlIEHUH C  Y4EeTOM
® KOJIMPOBAHHE 1 | IOMOIIIBIO TpeboBaHui
YCIOBHBIE ~ 00O3HAYEHUs | PASMOU3MEPUTEIBHOM HaJeKHOCTH,
PaIUOKOMITIOHEHTOB B|ammaparypbl IO THUIIOBBIM |yCTOMYUBOCTH K
KOHCTPYKTOPCKOM METOINKAM, MIPOBOAUTB | BO3AEHCTBUIO
JOKYMEHTALIUH. aHaJIN3 TOJTYYEHHBIX | OKPYKaIOIIEei cpeasl,
Pe3yJIbTAaTOB, JeJIaTh | 3JICKTPOMArHUTHOM
BBIBOIBI 0 Ka4veCTBE | COBMECTUMOCTHU u
HCCIIENYEMBIX MAaTEPUAJIOB U | TEXHOJIOTHYHOCTH,
KOMIIOHEHTOB, ¢  METOHAMHU
® IICIIOJIb30BATh SKCIEPUMEHTAIbHBIX
OCHOBHBIE IPUEMBI HUCCJIeIOBAHUH
o0paboTku ANEKTPUUYECKUX CBOWCTB
SKCIEPUMEHTAIbHBIX paguomMarepuasoB u
JaHHBIX PaarOKOMITOHEHTOB.
21
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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 u MAapKHpPOBKa KOHACHCATOPOB.
IlapaMeTphbl ¥ XapaKTEPUCTHKHU.

6.  Knaccudukanms u yenosHbie 06o3Hauenus BKI..
7. OcHOBHbIe cBOHicTBa M 0OmacTH mpUMeHeHMs_pesncTopoB Ilapamerper wu
XapaKTePUCTUKMU. .
8. OcHOBHBIE CBOHCTBA U O0JIACTH MPUMEHEHUS]_KOHACHCATOPOB.
9. TlaccuBHBIC AMBNEKTPUKH, UX CBOMCTBA M 00JaCTH NMPUMEHEHHS.
10. Ilapamerpbl kaTymek HHAYKTUBHOCTH. OCHOBHBIE CBOMCTBA M O0NACTH MPUMEHEHUS
BKU
11 OcHOBHbIE CBOHCTBa M OONACTH NMPUMEHEHHUS MAarHUTOMSITKHX U MarHUTOXKECTKHX
MaTepHaJIOB.
4 MeToanuecKHe MaTepHaJIbl
Hns obecneuennst mpouecca oOyueHHsI U pelIeHHs 3aaad OOyUeHHs UCTIONB3YIOTCS CIENyIOIne
Marepuanbl:
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
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UH(POPMALIMOHHON 0€30MaCHOCTH 3JIEKTPOHHO-BBIMUCIUTENbHBIX cucTeM. - Tomck: TMIIZIO, 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.)

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 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 meronuueckue ykasaHHs M PYKOBOJCTBA IO BBIOJHEHHIO JIAOOPATOPHBIX padOT MMEIOTCS B
naboparopuu (ayd. 427 T.K.) B MEYaTHOM BapPHAHTE B JOCTATOYHOM KOJIMYECTBE SK3EMILISIPOB.
IIporpammHoe oGecrieuenue
1. Tekcrosbiii nponieccop MICROSOFT WORD;
snektponHble Tabmuuel MICROSOFT EXCEL,;
3. cucTembl aBTOMaTHU3alMM UHXeHepHO-TexHu4eckux pacuetoB MATHCAD.

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 —
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