MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHMS U PAJJUODJIEKTPOHUK»
(TYCYP)

. TUSUR VTBEPXKJIAIO
F‘Tj W ‘ UNIVERSITY [TpopekTop no yuebHoi pabore
JoEyauT NOANHCAS NRETROHMDR NONHCKID
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820

Bragesey: Tpoam Maagen Edmmosms

Dadcrearenas: ¢ 19001, 2016 no 15.09.20149

PABOYAS I[TPOI' PAMMA YUYEBHOM JUCHUATIIAHEI
Pagnomarepuabl ¥ paIiOKOMIIOHEHTbI

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHMe - CIIEUATUTET

Hampasienue noarorosku (cneruanbHocTh): 11.05.01 PaanodsieKTpoHHbIE CHCTEMbI H KOMILJIEKCHI
Hanpapnennocts (mpoduis): PaanoiokanimoHHbIe CHCTEMBI H KOMILTIEKCHI

®dopma 0OyueHus: oUHast

®akynbret: PT®, Pagnorexnudyeckuii paxky/abrer

Kadenpa: PTC, Kadgeapa paanorexunuyecKkux cucreM

Kypc: 3

Cemectp: 6

VYuebnsiii man Hadopa 2011 rona

Pacnipenenenne pabouero BpeMeHu

Ne Buapl yueOHOM AeSITENBHOCTH 6 cemecTp Bcero Eqnauner
1 Jlexuun 17 17 4acoB
2 [IpakTnueckue 3aHATHS 17 17 4acoB
3 JlabopaTtopHbIe 3aHATHS 17 17 4acoB
4 Bcero aynuTopHsbIX 3aHATHI 51 51 4acoB
5 CamocrositenpHas paboTa 21 21 4acoB
6 Bcero (0e3 sx3ameHa) 72 72 JacoB
7 Oo61ast TpyI0eMKOCTh 72 72 4acoB
2.0 2.0 3.E

3auert: 6 cemecTp

Tomck 2017

CornacoeaHa Ha noptane N2 15060 1



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

JIUCT COTTIACOBAHUN
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO cTaHmapra Beicmiero obOpazoanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKH
(cnermmanpHOCTH) 11.05.01 PaamosnexkTpoHHBIE CHCTEMBI M KOMIUICKCHI, yTBepkaeHHoro 2016-08-11

rojia, paCCMOTPEHA M yTBEPIKJICHA HA 3acCeMaHUU Kapeapwl «  » 20 roma, IPOTOKOJ
Ne .

PazpaboTunk:
Houent xad. KY/IP VYo6aitunn A. B.

Pabouas nporpamMma cormnacoBana ¢ pakyasTeToM, Mpo(UIHpyIoLIel U BeITycKatole kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Hexan PT® [Tonoga K. 1O.

3aBenyromuii BITyCKaroIen kag.

PTC Menuxos C. B.
OKCIIepTHI:

IIpodeccop kad. KY/IP Exanun C. T.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
* paguoMarepuaibl — TUJIEKTPUKH, IPOBOTHUKOBLIC K MAaTHUTHBIE MaTepUAJIbI,
* PaIMOKOMITIOHEHTHI - PE3UCTOPHI, KOHIEHCATOPbI, KaTYIIKU UHTYKTUBHOCTH.

1.2. 3agaun IMCHUITHHBI

— ¢ HU3yYEHHE OCHOBHBIX DJEKTPO(PHU3MUECKUX CBOHCTB JAUAIECKTPUKOB, MPOBOJHUKOBBIX H
MarHUTHBIX MaTepuaioB U obJacTell MpuMEeHEHUs 3TUX MarepuanoB B OC;

— ¢ U3y4YeHHE NPHUHLUUIIOB (YHKIHOHUPOBAHHUS M KOHCTPYKTHMBHOI'O HCIOJHEHUS, OCHOBHBIX
CBOMCTB, 9KCIUTyaTallUOHHBIX XapaKTEPUCTUK U obaacTell nmpuMeHeHus paanokomnoHenTos (PK);

— * 3HAKOMCTBO C METOJAAMH HCCIICOBAaHMsS CBOWCTB M pacueTa IapaMeTpOB HEKOTOPBIX
pazuoMarepHasoB U paaHOKOMIIOHEHTOB;

— ¢ 3HAaKOMCTBO C HpHUHUMIAMHM OOO3HA4YEeHHUs (MapKUPOBKHM) OTEUECTBEHHBIX ITACCUBHBIX
PaIlMOKOMITIOHEHTOB U C YCIIOBHBIMH 0003HAYCHUSMH HX B KOHCTPYKTOPCKOH JOKYMEHTAIIHH.

2. Mecro mucuuniiuHbl B cTpykrype OIIOIIT
Hucnunnuna «Panuomarepuansl u panuokommnoneHnts» (b1.B.OJ1.8) otHocuTcs k Onoky 1
(BapuaTuBHAs YacCTh).
[IpenmecTByromMMH  JUCHMILTUHAME, (OPMUPYIOIIMMH  HadaldbHbIE 3HAHMS,  SIBISIOTCS
CleAYyoUIME JUCUUIUIMHBL: PU3uKa.
[Tocnenyromumu TUCUUIIMHAMU ABISIFOTCS: KocMHUUecKne KOMILIIEKCHI.

3. TpeOoBaHus K pe3yJbTAaTaM 0CBOCHHMS AHCHUIIIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— TIK-10 crmocoGHOCTBIO pemiaTh 3a/1a9i ONTHUMHU3AIUH CYIIECTBYIONINX W HOBBIX TEXHUYECKUX
pELIeHUH B yCIOBUAX allPMOPHOM HEONIPEACIICHHOCTH ¢ IPUMEHEHNEM [TaKETOB MPUKIIAHBIX IIPOTrPaMM;

— TIK-12 cnocoOHOCTBIO BBIMOJHATH HCCIEAOBAaHMS HOBBIX MPOLIECCOB U  SIBIEHUH B
paluoTEeXHUKE, MO3BOJISIOIINX MOBBICUTH 3((PEKTUBHOCTh PAAHOAIEKTPOHHBIX CUCTEM M YCTPOMCTB;

B pesynbrare nuzydeHus: JMCUUILUIMHBI CTYIEHT JOJIKEH:

— 3HATh * AIEMEHTHYI0 0a3y aHAJIOTOBBIX U IU(PPOBBIX INEKTPOHHBIX YCTPOMCTB; ®* OCHOBHBIE
napamMeTpbl M XapaKTepUCTUKH, OIpPENeNAole 3JIeKTpo(pu3nUecKue CBONCTBA JUAJIEKTPUKOB,
ITPOBOJHUKOBBIX Y MarHUTHBIX MaTepHaJIOB;

— ¢ OCHOBHBIE JIEKTpo(hU3NUECKUE CBONCTBA paAMOMAaTEpHANIOB U OOJIACTH NMPUMEHEHUS UX B
PaguodIEKTPOHHON IPOMBIIIIIEHHOCTH;

—  * NpuHUUNBI (QYHKIIMOHUPOBAHUS, TApaMETPbl U XapaKTEPUCTUKHU, ONPENESIOIINE CBOICTBA
PE3UCTOPOB, KOHJIEHCATOPOB U BBICOKOYACTOTHBIX KaTYIIEK HHIYKTUBHOCTH.

— ¢ KOHCTPYKTHBHbIE OCOOEHHOCTH, OCHOBHBIE€ CBOIicTBa W OOJaCTM TNPHUMEHEHUS
paauokoMnoHeHToB B POC; ¢ koaupoBaHue U YCIOBHble O00O3HAYE€HUS PaJIUOKOMIIOHEHTOB B
KOHCTPYKTOPCKOU JOKYMEHTALUH.

— yMeThb * OIICHMBAaTh CBOICTBA M NPAaBUJIBHO BBIOMPATh B TMPOILIECCE MPOEKTUPOBAHUS
paguoMarepralbl M TUIOBBIE PAJMOKOMIIOHEHTBI C YYE€TOM KOHKPETHBIX YCIIOBHM JKCIUTyaTalliM H
TpeOOBaHUI K HAJIS)KHOCTH, KOHCTPYKTUBHON U JIEKTPOMAarHUTHOM coBMectumMoctu OC;

—  * TI0JIb30BAThCS TEXHUYECKOW M CIPABOYHOM JUTEparypoi, B TOM uucie VHTepHeToM, B
norckKax HeoOXoAuMon HHGOpMAaIIMK O paJuoMaTepranax 1 COBpeMeHHOM alieMeHTHOH 6aze OC;

— ¢ HCCIENOBaTb JKCIEPUMEHTAJIbHO CBOMCTBA PaJAMOMATEpPHUAIOB U PaJUOKOMIIOHEHTOB:
U3MEPATH MapaMeTpbl U CHUMAaTh XapaKTEPUCTHUKUA C MOMOIIBIO PaJUOU3MEPUTEIIBHON almnaparypsl 10
THNOBBIM METOJUKAaM, IPOBOAWTH AHAIN3 IIOIYYEHHBIX pE3yIbTAaTOB, J€JaTb BBIBOABI O KAa4eCTBE
HCCIIENYEMBIX MaTEPUAJIOB U KOMIIOHEHTOB;

—  * UCNOJIB30BaTh OCHOBHBIE MPUEMBI OOPAOOTKHU IKCIIEPUMEHTAIBHBIX JAHHBIX.

—  BJaJeTh

—  * METOoJaMHM, HEOOXOJUMBIMH AJIsl BBIOOPA 3JIEMEHTHON 0a3bl U KOHCTPYKTOPCKHUX pEIIEHUH ¢
yuyeToM TpeOOBaHM  HAASKHOCTH, YCTOWYMBOCTH K  BO3ICHCTBUIO  OKpYXArolled  Cpeipl,
JIEKTPOMAarHUTHOM COBMECTUMOCTH M TEXHOJIOTMYHOCTH;
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- * MCTOAaMH SKCIICPUMCHTAJIbHBIX I/ICC.HG,Z[OBaHI/Iﬁ SJICKTPUYICCKUX CBOMCTB paaroMarcpruaiIoB
" paIUOKOMIIOHCHTOB.

4. O0beM TMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO0masi TpyIOeMKOCTh IUCHUIUTHHBI cocTaBisieT 2.0 3aueTHBIX CIUHUIBI M IPEICTaBICHA B
tabnuue 4.1.
Tabmuna 4.1 — TpymoeMKOCTb TUCITUTUTAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl

6 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 51 51
Jlekuuun 17 17
[IpakTuueckue 3aHATHS 17 17
JlaGopatopHbie 3aHATHUSA 17 17
CamocrositenpHas padbota (Bcero) 21 21
Odopmienne 0T4eTOB 10 1a00OPaTOPHBIM padoTam 4 4

[TpopaboTka JTEeKINOHHOTO Marepuaia

[ToaroroBka K MPaKTUYECKUM 3aHATHSIM, CEMHUHApaM 10 10
Bcero (6e3 ax3amena) 72 72
OO011ast TPYI0€MKOCTb 4 72 72
3auetHsle Enqununsl Tpynoemkoctu 2.0 2.0

5. ConepxaHue TUCUMILIUHBI

5.1. Pa3nenanl AMCHUILIMHBI H BUABI 3aHATHH
Paznens! AMCUMITITUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
Tabmuma 5.1 — Pasgensl IUCIHUIIINHEL U BUABI 3aHATHA

Bcero
[TpaxTu Camoct
Jlabopa yacoB ~DopmHpyeMbl
ecKue 0ATeIb
Ha3zBanus pa3zienoB AUCHUILTUHBI Jlekuun sam TOpHBIE s (Ce3 e
paboThI 9K3aMe KOMIIETEHIIMH
6oTa
Ha)
6 cemecTp
1 BBogHas yacThb 1 0 0 2 3 I1K-10, TTK-12
2 [IpoBOIHUKOBBIE MaTepUAIbI 2 3 2 3 10  IIK-10, IIK-12
3 qudneKkTpuku 4 2 9 3 18 IIK-10, [IK-12
4 MarHuTHbI€ MaTepHaIbl 4 2 0 3 9 [K-10, [IK-12
5 Pe3ucropsl 4 5 2 5 16  IIK-10, ITK-12
6 Konnencaropsr 0 0 2 2 4 [K-10, ITK-12
7 BBICOKOUACTOTHBIE KaTyIIKU 2 5 2 3 12 IIK-10, I1K-12
WHTYKTHBHOCTH
Hroro 3a cemectp 17 17 17 21 72
Hroro 17 17 17 21 72
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIMSIM) PUBEICHO B TadmuIe 5.2.
Ta6nuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKITUSIM)

dopmupye

Tpynoe MbIE
ConepxaHue pazesioB JUCIUILUIMHBEI 110
HasBanust pa3nenon MKOCTBb,
JEKLUUAM
q KOMITETEHI]

nn

6 cemecTp

1 BBogHas yacThb 1. enu, 3amauu U coneprkaHue 1 [1K-10,
mucruiinabel. OOIIHE CBEAESHUS O TIK-12
paauoMaTepraliax u pPauOKOMIIOHEHTaxX

Hroro 1

2 [IpoBOIHUKOBBIE MaTepUaIbl 2 DneKkTpudeckasi IpOBOAUMOCTb. 30HHAsS 2 [1K-10,
HHEpreTHyYecKas CTpyKTypa MaTepHasoB. [1K-12
OCHOBHBIE JEKTPOPHU3NIECKIE
napametpsl [IM.3. CoiicTBa u obnacTu
npumenenus [IM B OC.

Hroro

3 AMdneKTpuKu 4. Tlonspuzanuus JU3IEKTPUKOB U UX 4 [1K-10,
kiaccudukanus. Hermonspasie n IK-12
HOJISIPHBIC AUAIEKTPUKH. 5. OCHOBHBIE
AIEKTPO(YU3NIECKUE MTAapaMETPhI
TMDJIEKTPUKOB. [[acCUBHBIE TUANIEKTPUKH,
UX CBOWMCTBA U 00JIACTH MPUMEHEHHUSL. 6.
AKTUBHBIE TUIIIEKTPHUKH, UX CBOWCTBA U
00J1aCTH IPUMEHEHHUS.

Hrtoro

4 MarHuTHbIE MaTepHUaIbI 7. Knaccudukanus, napameTpsl 1 4 I1K-10,
XapaKTEPUCTUKU MarHUTHBIX [K-12
MatepuasioB.8. OCHOBHbIE CBOMCTBA U
00JIaCTH MPUMEHEHHSI MAarHUTOMSTKUX U
MarHUTO)KECTKUX MaTepHasoB.

Hroro

5 Pesucropsl 9. Kimaccudukanusi, ycIoBHbIC 4 IK-10,
o0o3Ha4YeHus1 1 MapkupoBka. [TapameTpsr [K-12
1 XapakTepucTuku. OCHOBHBIE CBOMCTBA
¥ 00J1aCTH IPUMEHEHUS PEe3UCTOPOB.

HUroro 4

7 BBICOKOUACTOTHBIE KaTyIIKU 10. Knaccudukanus 1 ycnoBHbIe 2 [1K-10,

WHJIYKTUBHOCTH o6o3nauenuss BKU. [Tapamerps! karyiek IK-12
UHAYKTUBHOCTH. OCHOBHBIE CBOWCTBA U
obnactu nmpumeHenust BKU.

Hroro 2

Hroro 3a cemectp 17

5.3. Pazpesbl AMCHUILVIMHBI U MEKINCHUIIMHAPHBbIE CBSI3H € 00eceYBAKIMMU (MPeabIAYIIMMHU)
U o0ecriedyuBaeMbIMH (MOCJIeTYOUAMH) TUCHUTLIHHAMU
P a3cJIbl JUCIIUIIJIIMHBI U MG)KIII/ICI_[I/IHJII/IHapHBIe CBiA3U C OGGCHC‘II/IBaIOH_[I/IMI/I (HpCIILIIIyn_H/IMI/I) nu
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obecrneurnBaeMbIMH (ITOCIETYIOIIUMHI ) TUCIUTUTMHAMH MIPEICTABICHBI B TabmuIe 5.3.
Tabnuna 5.3 - Paznensl AUCITUTUTHHBI 1 MEXIUCITUTUTMHAPHBIC CBS3H

Ne paznenoB JaHHOUW AUCHIUTLIIMHBL, 71 KOTOPBIX HEOOXOIUMO
HauMeHOBaHKE TUCIUILIMH M3ydeHre 00ecneunBarouX U 00ecneunBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7

[IpenmectByronme QUCHUIIMHB

duzuka + + + + + + +

[Tocnenyromue TUCITUATIITAHBI

KocMmuueckre KoMIIJIEKCHI + + + + + + +

5.4. CooTrBeTcTBHE KOMIIETEeHIIU, GOPMUPYEMBIX PH U3yYEeHUH TUCHHUILUIUHBI, U BUA0B 3aHATHI
CootBercTBUE KOMIETCHUUN, (HOPMUPYEMBIX MPH U3YyYEHUU TUCHUILUIMHBI, U BUAOB 3aHSATHIl
IpeJIcTaBlIeHo B Tabuie 5.4

Tabmuua 5. 4 — CooTBercTBUE KOMIIETEHIIMI M BHJIIOB 3aHATUH, (POPMHUPYEMBIX MpPH H3YYCHHUU
JTUCIUTLTAHBI
Bunp! 3anstui
Komneren
LTHH — [Ipaktnueckue JlaGoparopusie CamocTrosTenbHas DopMbI KOHTPOJIA
3aHATUA 3aHATUS pabota
I1K-10 + + + + Otyet no naboparopHoit
pabote, 3ader
[1K-12 + + + + Otuer no naboparopHoit
pabote, 3ader
6. UuTepakTUBHBIE MeTOABI M (POPMBbI OPraHU3ALMU 00yUEHUSI
He npenycmorpeno PYII

7. JlabopaTropHble padoThI
HaunmenoBanue nabopatopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7. 1 — HaumeHoBanue 1adopatopHbIX paboT

dopmupye
MBbIE
Coneprkanue 1a00paTOPHBIX TpynoemMKocCTb,
HaszBanus pasznenos
pabort q
KOMITETEHI]
uu
6 cemecTp
2 TIpoBOTHUKOBBIE MaTEPUAITBI UccnenoBanne TemrepatypHOit 2 IK-10,
3aBHCHUMOCTH 3JIEKTPUUECKOM [1K-12
MIPOBOJIMMOCTH JTUIICKTPUKOB
Hroro 2
3 dusnexkTpuku HccnenoBanne BIUSIHUS BlIard Ha 4 T1IK-10,
MMOBEPXHOCTHOE U 00BEMHOE [K-12

COIIPOTUBJICHUC JUIJICKTPUKOB

UccnenoBanue BIUSHASA BiIard Ha 2
MOBEPXHOCTHOE U 00bEMHOE
COIPOTHBIICHHE THAICKTPUKOB

HccnenoBanue temneparypHoi 3
3aBUCHMOCTH JTU3JIEKTPUIECKON
MPOHHIIAEMOCTH U
JMJIEKTPUIECKUX OTEPh
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Hroro

5 Pesucropsl Hccenenosanue pe3ucTopos [1K-10,
MMOCTOSTHHOTO COMTPOTHBIICHUS [1K-12
Hroro
6 Konnencaropsel Uccnenosanne KOHAEHCATOPOB [1K-10,
MOCTOSTHHOW €MKOCTH [K-12
Hroro 2
7 BbICOKOYACTOTHBIE KaTyIIKH UccnenoBanue BEICOKOYACTOTHBIX 2 [1K-10,
UHIYKTUBHOCTHU KaTylIeK UHAYKTUBHOCTHU [K-12
Utoro 2
Hroro 3a cemecTp 17
8. lIpakTHyeckue 3aHATHS (CEMUHAPHI)
TemaTuka MpakTUYECKUX 3aHATHH (CEMUHAPOB) MpuBeAeHO B Tabmuie 8.1.
Tabnuna 8. 1 — Temarrka npakTUUECKUX 3aHATUN (CEMUHAPOB)
®opmupye
Tpynoe MBbI€E
HasBanns paznenos ConepxaHue NpakTUUECKUX 3aHATUH | MKOCTb,
q KOMITETEHI]
707§
6 cemecTp
2 [1poBOIHUKOBBIE MaTepUAIbI OnexTpuyeckas MpoBOJIUMOCTb. 3 [1K-10,
30HHAas PHEPreTUYECKAs CTPYKTypa [K-12
MaTepHuaoB.
OCHOBHBIE IEKTPOPHU3NUECKIE
napameTps! [IM.
CgoiicTBa u o61actu npumenenus [IM B
9C
Hroro
3 AW3IeKTpUKHU [Tonsipu3anus AUANEKTPUKOB U UX 2 I1K-10,
KI1accuuKaIus. TIK-12
Henonsipable ¥ NONSpHBIE JUIEKTPUKH.
OCHOBHBIE IEKTPOPHU3NUECKUE
napaMeTpsl JUIIEKTPUKOB.
ITaccuBHBIE AUAIEKTPUKH, UX CBOKWCTBA U
007aCTH TPUMEHEHUSI.
AKTHUBHBIE TU3JIEKTPUKH, UX CBOICTBA U
007acTH TPUMEHEHUSI.
Hroro 2
4 MarHuTHbIE MaTepHUaIbl Knaccugukanus, napameTpsl u 2 [1K-10,
XapaKTEpPUCTUKU MarHUTHBIX [K-12
MaTepHuaoB.
OcHoBHbIE CBOICTBa U 00NacTH
MPUMEHEHHUS] MATHUTOMSITKUX U
MarHUTOXKECTKUX MaTepHasoB.
Hroro
5 Pesucropsl Knaccudukanus, ycioBHble 0003HAYCHUS 5 [1K-10,
U MapKHpOBKa. [1K-12
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[TapameTpsl 1 XapaKTEPUCTUKH.
OCHOBHBIE CBOWUCTBA U 00JIaCTH
MPUMEHEHHUS PE3UCTOPOB.

Uroro
7 BBICOKOYACTOTHBIE KaTYIIKH Kinaccudukanus u ycioBHbIe 5 [1K-10,
WHYKTUBHOCTHU oOo3unauenust BKU. TIK-12

[TapaMeTpsl KaTyIIeK UHAYKTHBHOCTH.
OcCHOBHBIE CBOMCTBA U 00IaCTH
npumeHenus BKU

Hroro 3

Hroro 3a cemecTp 17

9. CamocrosiTesibHasA padoTa
Bunbl camocTosTenbHON paboThl, TPYAOEMKOCTh B (hOpMUPYEMbIE KOMIIETCHIIUN MPEACTABICHBI B
tabmuie 9.1.
Tabnuua 9.1 - Bunbel camocTosTenbHoM paboThl, TPYIO0EMKOCTh U (hOpMUpYEMble KOMITETEHITUU

dopmupy
. Tpynoe eMble
Bunnl camocrositenbHOU pya
HasBanwmst paznenon MKOCTb, DopMBI KOHTPOJIS
paboThI
q KOMITETEH
100701
6 cemecTp
1 BBoaHas yactb [TpopaboTka JEeKIIMOHHOTO 2 [1K-10, 3ager
Mmarepuala [1K-12
Hroro
2 TIpoBOTHUKOBBIE IToaroroBka k 2 T1K-10, 3aueT
MaTepHuaIbl MPAKTHYECKUM 3aHATHIM, [1K-12
ceMUHapaM
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
Hroro
3 AunneKkTpuku [TonroroBka k 2 ITK-10, 3auer
IIPAKTUYECKUM 3aHATHM, [1K-12
ceMUHapaM
[TpopaboTka JTEKITMOHHOTO 1
Marepuana
Uroro
4 Maruutssle Matepuainbl  [loaroroska k 2 I1K-10, 3aueT
[IPAKTUYECKUM 3aHATHUSIM, [1K-12
ceMUuHapaMm
[TpopaboTka JTEKITMOHHOTO 1
Marepuasa
Hroro
5 Pe3ucropsl [TonroroBka k 2 [TK-10, 3auert, OTyer no
MPAKTUYECKUM 3aHATHSIM, IK-12 nmabopaTopHOi paboTte
ceMuHapaM
[TpopaboTka IEeKIIMOHHOTO 1
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marepuala
OdopmieHre 0T4ETOB 110 2
1abopaTopHBIM paboTam
Hroro
6 Konnencaropsr OdopmiteHre 0T4eTOB 0 ITK-10, 3auet, OTYeT MO
naboparopHbIM paboTam [1K-12 naboparopHoii pabote
Hroro 2
7 BeICOKOYACTOTHEIE [ToaroroBka k 2 [1K-10, 3auer
KATyIIKA UHAYKTUBHOCTH [PAKTUYECKUM 3aHATHUAM, [1K-12
ceMuHapaMm
[TpopaboTka JTEKIIMOHHOTO 1
marepuala
Hroro 3
Hroro 3a cemecTp 21
Hroro 21
10. KypcoBas pabdora (mpoekr)
He npenycmorpeno PYII

11. PeiiTunroBasi cucremMa AJIsl OHEHKH YyCII€BAEMOCTHU CTYICHTOB

11.1. banjabHbIe OLIEHKH /1JIs1 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — bayibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuMabHBIH MaxkcuMabHBIH
OneMeHTHl yueOHOU 0asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | Gann 3a mepuon
JESITETbHOCTH mexnay 2KT u Ha ceMecTp
Hauyaia cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemectp
KonTponbHas pabota 15 15 0 30
3auer 0 0 40 40
Otuer no naboparopHoii 0 0 30 30
pabore
Hroro makcumymM 3a 15 15 70 100
nepuos
Hapacraromum ntorom 15 30 100 100
11.2. Ilepecyer 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet 6amioB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpecTaBiieH B Tabmumie 11.2.
Tabmuma 11. 2 — [Iepecyer 6aIOB B OLIEHKH 3@ KOHTPOJIbHbBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOM TOUKH Onenka
> 90% oT MakcuManbHOU cyMMBI O6aiioB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMbl 6aisioB Ha fgaty KT 4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuManbHOW cyMMBbI 6autoB Ha aaty KT 2

11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6aIJI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBlIeH B TalOnuile
11.3.
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Tabmuma 11. 3 — Ilepecyer cymmBbl 6aJUIOB B TPAJAULIMOHHYIO U MEKIAYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEeH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouenp xoporiio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 _ 69 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 6064 E (H0CpeiCTReHHoO)
2 (seynoBeTBOpHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITHOHHOE o0ecTieyeHue TUCHUIINHBI
12.1. OcHoBHas JuTEparypa

12.1. OcHoBHas JuTEparypa
1. Pamuomarepuansl U paaAuOKOMIIOHEHTHI: YueOHoe mocobue / Conmarona JI. FO., KyzeOubix H.
W. - 2012. 177 c. [DnexTponHbIii pecype] - Pexxum moctyna: https://edu.tusur.ru/publications/2733, nara
obpamenus: 30.01.2017.

12.2. lonoinuTeIbHAS JIUTEpPaTypa
1. IlaceiakoB B.B., Copokun B.C. Marepuansl anekrpoHHoi TexHuku.- C-I1.; U3n-Bo «Jlanby,
2003. — 367 c. (manuune B 6ubmnorexke TYCVYP - 39 7k3.)

12.3 Y4eOHO-MeTOAHYECKHE MOCo0us

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. HccnemoBaHue pe3UCTOPOB TIOCTOSHHOTO COMPOTHUBICHUS: MeTonnveckne yKa3aHus K
BBINOJIHEHHIO JJabopaTopHoil pabotsl / Kyze6nsix H. U. - 2012. 24 c. [DnexTpoHHbIil pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1245, nara o6pamenus: 30.01.2017.

2. MHccnenoBaHue KOHAECHCATOPOB TIOCTOSHHOM eMKOCTH: Meroauueckue yKa3aHusd K
BBINIOJIHEHMIO J1abopatopHoi pabotsl / Ky3ebusix H. U. - 2012. 25 c. [Onekrponnslii pecypce]| - Pexum
nocrtyma: https://edu.tusur.ru/publications/1246, nara obpamenus: 30.01.2017.

3. MHccrnenoBanme BBICOKOUACTOTHBIX KaTyIIeK WHIYKTHBHOCTH: MeTOnuUYecKne yKa3aHus IO
BBINOJIHEHHIO J1JabopaTopHoil paboTsl / Ky3eOnbpix H. U. - 2011. 28 c. [DnekTponHslil pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/341, nata o6pamenwus: 30.01.2017.

4. OOmue TpeboBaHUs M TMpaBuia OG(OPMIIEHUS OTYETOB M0 JIAOOPATOPHBIM paboTaMm:
Meronuueckne yka3aHus 1Mo O(GOPMIICHHIO OTYETOB MO JabOparopHBIM paboTaM sl CTYJACHTOB BCEX
cnermanbHocTeit / KyszeOmpix H. M. - 2012. 11 c. [DnektpoHHBIH pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/3890, nara obpamenus: 30.01.2017.

5. HccnemoBaHue BIMSHHS BJard Ha IOBEPXHOCTHOE M  OOBEMHOE CONPOTHBIICHUS
TUDIIEKTPHUKOB: PyKoBOICTBO 10 1aboparopHoii padore / CnaBaukoBa M. M. - 2012. 15 c. [DnekTpoHHBIHA
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1312, nara obpamenus: 30.01.2017.

6. HccnemoBanme TemmepaTypHOH 3aBHCHMOCTH OJIEKTPHYECKOW IPOBOIUMOCTH TBEPIBIX
IMAJIEKTPUKOB: MeTtoanyeckue ykasaHus K jaboparopHoit pabote / CnaBHukoBa M. M. - 2012. 13 c.
[DnexTponHblii pecypc| - Pexum moctyma: https://edu.tusur.ru/publications/1314, mara oOpamieHus:
30.01.2017.

7. Kyzeonpix H.U. IlepcnektuBHas siementHas 06aza POC u ¢usmka (QyHKIHMOHAIBHBIX
ycrporicTB: COOpHMK 3a/1au M MeToAMYEeCKue ykazaHus ais cryneHtoB — Tomck: TYCVYP, 2007. — 62 c.
(mammuue B 6ubmmotexe TYCYP - 75 3k3.)

8. Paguomarepmanbl M pagMOKOMIIOHEHTHI: METOAMYECKHE YKa3aHUS IO CaMOCTOSTEIbHOU
pabore crynentoB / CommaroBa JI. 1O. - 2012. 7 c. [DnexrpoHHsli pecypc| - Pexxum nocryma:
https://edu.tusur.ru/publications/1489, nara o6pamenus: 30.01.2017.
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12.3.2 Y4yeOHO-MeTOAMYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

YueOHO-MeTONUUECKUE MaTepHAIIbI JJISI CAMOCTOSTEIILHOW U ayTUTOPHOM pabOThl 00yJarOIIMXCS
U3 YHClla MHBAJIUIOB MPEJOCTABISAIOTCS B (opMax, aJaiTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbS U
BOCHpUATHS UH(DOPMAITUH.

JLst Jid1L ¢ HAPYIIeHUSIMH 3PEeHusl:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B IIe4YaTHON (hopMe YBETUUYCHHBIM IIPUPTOM.

JIist Jid1L ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

Jlast M1 ¢ HApYLIEeHUSIMH OTIOPHO-ABUIaTeIbLHOI0 aNnapara:

- B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU (hopme.

12.4. Ba3bl JaHHBIX, TH(POPMALHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEeMbI U TpedyeMoe
NporpaMMHoOe odecre4eHue

1. Hayuno-o6pazoBarensusbiii mopran TYCYP http://edu.tusur.ru/
2. UznarenscTBO «Jlanb» DnekrpoHHO-0nONMMoTeuHas cucreMa http://e.lanbook.com/

13. MarepuaibHO-TeXHHYECKOe O0ecreyeHue TUCHUITUHBI
13.1. O0mue TpedoBaHNSI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHHI0 JUCIUIIIMHBI

13.1.1. MarepuajibHO-TeXHHYECKOE o0ecneuyeHue 1Jisl JJeKIMOHHbIX 3aHATHI
Jns mpoBeneHus 3aHATUNA JIEKIIMOHHOTO THWIIA, TPYNIOBBIX M MHAWBUIAYAJIbHBIX KOHCYJIbTAILIHU,
TGKYIIICFO KOHTpOJ'ISI nu HpOMG)I(}ITO‘IHOﬁ arrecranguu I/ICHOJ'H)SyeTCH yqe6Ha51 ayzmTopm{, C KOJIMYCCTBOM
MOCA/I0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKOM M cTaHIapTHOU yueOHoM Mebenbto. Merorces
HarJIsiAHbIC HOCO6I/I$I B BUJIC Hp€3eHTaHHﬁ 110 JICKIITUOHHBIM paznenaM JOUCIHUIIJIINHBI.

13.1.2. MaTepuajibHO-TeXHHYECKOe oOecrevyeHue I NPAKTHYECKUX 3aHATHI

s mpoBeAeHUST MPAKTHYECKUX (CEMMHAPCKUX) 3aHSITHH HCMONb3yeTcs ydeOHasl aylnuTopws,
pacnonoxenHas mo aapecy 634034, Tomckas oOnacte, r. Tomck, Bepmmnanna ynuna, n. 74, 4 stax, aya.
407. CocraB obopynoBaHus: YueOHas mebenb; Jlocka MarHuTHO-MapkepHast -11mT.; Kommyrarop D-Link
Switch 24 port - 1mt.; Komnsioreps! kinacca He Huwke [IDBM INTEL Celeron D336 2.81Tu. -14 mr.
Hcnonb3yercst JNHUIIEH3UOHHOE TporpaMMHOEe oOecreueHue, MakeThl Bepcued He Hike: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. MmeeTcst moMemieHuss ISl XpaHEHHs W NPO(PUIAKTHUYECKOTO OOCTYKHBaHUS
y4eOHOro 000pyI0BaHHUS.

13.1.3. MarepuaJibHO-TeXHHYeCKOe o0ecnedeHue A5 1a00paTopHbIX padoT

Jns mpoBeneHust nabopaTropHbIX paboT B y4yeOHoW mnaGoparopum (ayn. 427 TK.) HUMEIOTCS
cremyronye 1abopaTopHble YCTAHOBKH, OCHAIICHHBIE HEOOXOIMMBIM OOOPYHIOBAaHUEM: * UIS M3y4CHHS
KOHCTPYKIIMM ¥ HUCCIIEOBaHMUS PE3UCTOPOB IOCTOSHHOTO CONpPOTHBICHHS;, * U M3y4eHHs
KOHCTPYKTHBHBIX OCOOCHHOCTEW M MCCIIEIOBaHUSI KOHJICHCATOPOB IMMOCTOSHHON €MKOCTH; * JJIsl H3YUeHHS
KOHCTPYKTHBHBIX OCOOCHHOCTEH M MCCIEIOBAaHMS BBICOKOUACTOTHBIX KaTYIIEK HHJYKTUBHOCTH; * JUIS
WCCIIC/IOBAaHUE BIVSIHHUS BJIard Ha TIOBEPXHOCTHOE M OOBEMHOE COINPOTHBIICHHE IUAJIEKTPUKOB; ® JUIS
UCCIICIOBAHUE TEMIIEPAaTypHOUW 3aBUCHMOCTH SIEKTPUYECKOM NPOBOAMMOCTH JAMAJICKTPUKOB: * JUIA
UCCJIEJIOBAaHUE TEMIIEPaTYypPHOW 3aBUCHMOCTH JIUAJICKTPHYECKOW MPOHUIIAEMOCTH M AMIICKTPUYCCKUX
MOTEPb JUAIEKTPHKOB; * JUIs UCCIIEIOBAHNE 3IEKTPOPU3MUECKUX CBOMCTB CETHETONIEKTPUKOB.

13.1.4. MaTtepuaJibHO-TeXHHYECKOe o0ecredeHue ISl CaMOCTOSATeJIbHOM padoThl
Jiiss camocToATeNnbHON pPabOThl MCHONB3yeTCsl ydeOHas ayauTopusi (KOMIBIOTEPHBIN Kiacc),
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pacnoniokeHHast no azapecy 634034, r. Tomck, yn. Bepmmnuna, 47, 1 stax, ayn. 126. CoctaB
obopynoBanus: yueOHas MeOenb; komnbloTepsl kiacca He Hike [I9BM INTEL Celeron D336 2.81T. -
4 mrt.; xommbioTepbl monkmtodeHsl Kk cetu MHTEPHET u oOecneumBaioT AOCTyNl B 3IEKTPOHHYIO
MH(OPMaAIIMOHHO-00pa30BaTeNIbHYIO CPEAy YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYeCKoe o0ecriedeHre JUCIUIIIMHBI 1JIs1 JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCIONIb30BAHUEM CPENCTB 00yUeHUs
00I1Iero U CHeNHMaIbHOI0 Ha3HAUEHUS.

[Ipu o0OydyeHHH CTyIEHTOB € HAPYHIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOILEH amnmaparypbl, MYJIbTUMEAMMHBIX CpPEACTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/mepenadu yueOHOH MH(POPMAIMK B JOCTYMHBIX (OpMax Ui CTYACHTOB C HApYLIICHUSIMHU CIIyXa,
MOOWJIBHOM cHCTeMbl OOy4eHHUs HJsl CTYIEHTOB C HWHBAJIUAHOCTBbIO, NOPTATUBHONW WHIYKLIMOHHOM
cCHCTeMBbl. YueOHasi ayguTopusi, B KOTOPOH OOydaroTCsl CTYIEHTHI C HapyIIEHHEM cllyxa, 00opyaoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAMOTEXHUKOM, BUJICOTEXHUKOH, SJIECKTPOHHOW HOCKOM, MYIbTUMEIUMHON
CUCTEMOM.

IIpu oOyyeHMM CTYJIEHTOB € HAPYWIEHMSIMH 3PeHHSIMH IIPEIyCMOTPEHO HCIOJIb30BaHUE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00BbEKTOB (HAIpHUMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha SKpaHe) MpH MOMOIIM BUAECOYBEIUUUTENIEH IS yAaJIEHHOTO IPOCMOTpa.

[Tpu 0Oy4eHUHU CTYICHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIATEJbHOI0 ANMAapPaTa HCIOJIb3YIOTCS
aJIbTepHaTUBHBIE YCTPOMCTBAa BBOJA MH(OPMALMU M JIpyrue TEXHUUYECKUE CPEeACTBa Mpuema/mnepenadu
yuebHOl nH(pOpManUK B JOCTYNMHBIX (OpMax IJis CTYACHTOB C HapyIICHUSMH OIOPHO-IABHTaTEIbHOTO
anmnapara, MOOMJIbHOM cucTeMbl 00yUeHMs JUIsl JIIOAEH C MHBAJIMIHOCTBIO.

14. ®oH/1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE Tpeﬁonam/m K (l)OHI[y OLHCHOYHBIX CPEACTB U METOAUYECCKHUE PEKOMECHAALIUNA
DoHJ OIEHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIBHBIC 3adaHHWsA, UCIIOJIB3YCMbIC IJId OILICHKU
C(i)OpMI/IpOBaHHOCTI/I U OCBOCHHUA 3aKpPCIJICHHBIX 3a JUCIUILIMHON KOMIICTCHITHI opu IMPOBCACHUU
TCKYH_ICI\/'I, HpOMe)I(YTO‘IHOI\/’I arTeCTallui 11O JUCHHUIIIINHC IPUBCACH B IIPUJIOKCHUHN K pa6oqel71 IporpamMmme.

14.2 Tpe6oBanus K (poHAY OLIEHOYHBIX CPEICTB JJIfA JIMI| C OTPAHMYEHHBIMH BO3MOKHOCTSMH
310POBbS
JUis CTyAEHTOB € HMHBAJIUAHOCTBIO IPETYyCMOTPEHbI JIOTIOJIHUTEIbHBIE OICHOYHBIE CpE/ICTBa,
nepedeHb KOTOPhIX YKa3aH B TaOIHUIIE.

Tabauna 14 — JlonoTHUTEIBHBIE CPEICTBA OLCHMBAHUS VI CTYICHTOB ¢ HHBAJIHMIHOCTHIO

BI/II[I)I JOITOJTHUTEIBHBIX OLICHOYHBIX q)OpMI)I KOHTPOJIA U OLICHKHU

Kareropuu ctyneHToB
CpeAcCTB pe3ynpTaToB 00y4YeHUs

TecTbl, MMCbMEHHBIE CAMOCTOSATEIbHbBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OThI

[IpenMy1ieCTBEHHO MUCHMEHHAs
IIPOBEpPKA

C HapymeHnAMHI
ciyxa

C napymenussmu | CobecenioBaHue 1o Borpocam K 3auety, [IpenmMyIiiecTBeHHO ycTHas IpoBepKa

3peHus OIIPOC MO TEPMUHAM (MHIMBHIYaTIbHO)
C HapymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHbIE  [IpenMyIiecTBeHHO AUCTAHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHBIE paObOTHI, BOIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpannueHussMu o  TecTel, TUCBMEHHBIE CAMOCTOSITENBHBIE [IpenmymiecTBEHHO IPOBEPKa
o01IeMeTMIITHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMM, UCXOS U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00YYaIOILIErocs Ha MOMEHT IPOBEPKU

14.3 MeTronnuyeckne peKOMEHIAMH 110 OLEHOYHBIM CPeACTBAM /ISl JIMI{ C OTPAHMYEHHBIMHU
BO3MOKHOCTSIMH 310POBbS
Hns crynentoB ¢ OB3 mnpemycmarpuBaercss gocTymHas ¢opMma MNperoCTaBICHHUS 3aJaHui
OLICHOYHBIX CPENICTB, @ UMEHHO:
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- B IleyatHoi (opme;

- B TIe4aTHOU (hopMe C YBEIMUYCHHBIM HIPUPTOM;

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- Npe0CTaBICHUE 3a/IaHMsI C UCIIOJIb30BAaHHEM CYpJI0TIEPEBOIA.

CryneHTaM C WHBAJIMIHOCTHIO YBEJIMYHBACTCS BPEMs Ha IOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIC
BOMpPOCHL. [ TakMX CTYACHTOB INpeIycMaTpUBacTCS IOCTyMHas (opmMa MPEeaOCTaBICHUS OTBETOB Ha
3aJ]aHusl, @ UMEHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPECTaBICHUE OTBETOB YCTHO.

[Iporienypa oleHUBaHUSI PE3Y/IbTATOB OOYYEHHUS WHBAJIUIOB IO JIMCIUILUIMHE MPEIyCMaTpUBACT
npenocraBieHue nHpopmanuu B popmax, alanTUPOBAHHBIX K OTPAHUYEHHSIM UX 310POBBS U BOCIPUSATHS
nHpopmanuu:

JI1s1 IMI ¢ HApYUIEHUSIMH 3PeHuUst:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B 1Ie4aTHOW (hOpME YBEITUYCHHBIM IIPHQPTOM.

JIJ1s1 TN ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Tpu HeoOXxomuMOCTH 7151 00YJArOIIUXCSl ¢ HHBAJIMIHOCTBIO TPOLIEAYPa OLCHUBAHUS PE3YIIbTaTOB
00y4eHUsI MOXKET MPOBOJIUTHCS B HECKOJIBKO JTAIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) sBisieTcss TPUIOKEHHEM K pabodeil mporpaMme TUCIUTLUTHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1auu (3aJjaHusi), KOHTPOJIbHbBIE PabOThI, TECTHI U JIP.) U METOIOB UX MCIIOJIb30BAHUS, MTPEIHA3HAYEHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAHOBIICHHBIX PE3YJIETaTOB O0YUYECHUSI.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAlUU CTYICHTOB.

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

CYIIECTBYIOIIUX U HOBBIX TEXHHUUYECKUX
pelIeHui B yCIOBUSIX alpUOPHOI
HEONPEIEJICHHOCTH C MPUMEHEHHEM TTaKETOB
MPUKIAIHBIX TPOTPaMM

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[1K-12 CHOCOOHOCTBIO BBIITOIHATH UCCIEIOBAHUS JloymkeH 3HaTh * JIEMEHTHYIO 0a3y
HOBBIX MPOIICCCOB U SIBJICHUM B PAJAMOTEXHUKE, aHAJIOTOBBIX M HU(POBBIX IMCKTPOHHBIX
MTO3BOJISIONINX TTOBBICUTH A()(PEKTUBHOCTH YCTPOWCTB; * OCHOBHBIC ITApaMETPhI U
PAAMOICKTPOHHBIX CUCTEM H YCTPOUCTB XapaKTEPUCTUKH, OTIPEICIISIONINE
371eKTPOU3NYECKUE CBOMCTBA
T1IK-10 CIOCOOHOCTBIO PeIIaTh 33J1a4id ONTUMHU3AITTN pod

JUAJIEKTPUKOB, IPOBOJIHUKOBBIX U
MarHUTHBIX MaT€pHaJIOB; * OCHOBHBIC
ANEKTPOPU3NYECKUE CBONCTBA
pazuoMarepuasoB U 00JacTi IPUMEHEHHUs
UX B PaJHOIIEKTPOHHON
IIPOMBILIIEHHOCTH; * IPUHIIUIIBI
(YHKLIMOHUPOBaHUS, IApaMETPhI U
XapaKTEPUCTUKH, ONPEACIAIOLINE
CBOMCTBA PE3UCTOPOB, KOH/IEHCATOPOB U
BBICOKOYACTOTHBIX KaTyILIEK
MHAYKTUBHOCTH. * KOHCTPYKTHBHbIE
0COOEHHOCTH, OCHOBHBIE CBOMCTBA U
o01acT MPUMEHEHUs PaIuOKOMIIOHEHTOB
B POC; * konupoBaHue U yCIOBHbIE
0003HaueHus PaIMOKOMIIOHEHTOB B
KOHCTPYKTOPCKOM TOKyMEHTALUH. ;
JlomkeH yMeTh ® OLleHUBaTh CBOMCTBA U
NPaBUJIBHO BBIOMpPATh B Ipoliecce
MIPOEKTUPOBAHUS paiioMaTeprabl U
TUIIOBBIE PAIMOKOMIIOHEHTHI C yU4ETOM
KOHKPETHBIX YCJIOBHMM KCIUTyaTalluu u
TpeOOBaHUH K HAJIS)KHOCTH,
KOHCTPYKTUBHOM U AJICKTPOMArHUTHON
coBMecTUMOCTH JC; * MOJIB30BaAThCS
TEXHUYECKOU U CIIPABOYHOM JINTEPATYPOH,
B TOM uHcie MIHTepHETOM, B IOUCKaX
Heo0XouMoi nH(pOpMaIH O
pazuomarepuanax U COBpeMEHHOMN
sneMeHTHOH 0a3e DC; ¢ HccaeaoBaTh
HKCIEPUMEHTAJILHO CBOICTBA
paaromMarepuanoB U paJMOKOMIIOHEHTOB:
MU3MEPATH MApaMETPhl U CHUMATh
XapaKTEPUCTHKH C TOMOIIBIO
pasvou3MEpUTEIBLHON anmnaparypsl 10
THUITOBBIM METOAMKAM, IPOBOIUTE aHAJIN3
MIOJIyYEHHBIX PE3YJbTaTOB, J1€1aTh BHIBObI
0 Ka4eCTBE UCCIICNYEMbIX MaTEPUAJIOB U
KOMITOHEHTOB; ® HCII0JIb30BaTh OCHOBHBIE
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JAHHBIX. ;

pUEMbI 00pabOTKH IKCTIEPUMEHTAIBHBIX

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

OO0mue XapakTepUCTUKU MOKa3areie u KpUTepuen

NIPUBEACHBI B Tabiuie 2.
Tabnuna 2 — O0mue XapakKTepUCTUKY TIOKa3areieii 1 KpUTepreB OLIEHUBAHHSI KOMITIETEHIIMH 10 ATanaM

OLICHUBaHUA KOMHCTCHL[PII;'I Ha BCCX JTallax

Tloka3arenu u
KpUTEpUHU

3Hartb

YMmeTh

Bnaners

OtnyHO (BBICOKUMN
YPOBEHD)

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

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

KouTposupyer padory,
IIPOBOJIMT OLICHKY,
COBEPIIICHCTBYET JACHCTBHS
paboThI

Xoporio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (MOpPOTOBBIN
YPOBEHD)

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

O06mnamaet 0a30BBIMU
OOILIMMHA 3HAHUSAMUA

Ob6nanaer quanazoHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl peLIeHUs
oTpezieNIEHHBIX Mpo0seM B
00JIaCTH HCCIIe0BAHMS

O6nagaeT OCHOBHBIMH
YMEHUSIMH, TpeOyeMbIMH
JJIs1 BBIITOJIHCHU ST HpOCTI)IX
3a7a4

2 Peanu3zanus KoMIeTeH il

2.1 Komnerenmus ITK-12
[1K-12: crtocoOHOCTHIO BBITIOHSTH UCCIIEIOBAHUS HOBBIX MTPOIIECCOB U SIBJICHUI B PAJHMOTEXHUKE,
MO3BOJIAIONINX MOBBICUTH 3()()EKTUBHOCTH PATUOIEKTPOHHBIX CHCTEM U YCTPOUCTB.
st hopMupoBaHUs KOMIIETEHIIUHA HEOOXOAMMO OCYIIECTBUTD PSiJl ATAOB. DTanbl (OPMUPOBAHUS
KOMIIETCHIIMY, TPUMEHSAEMBIE JUISI OTOTO BHUIbl 3aHATUNA M HCIIOJIB3YEMBIE CPEICTBA OLICHUBAHUS
MIPE/ICTABJICHBI B Ta0uIIe 3.
Tabnuua 3 — Dtansl GopMUPOBaHUS KOMIIETEHIIMH U UCIIOIb3yEeMbIE CPEICTBA OIICHUBAHUS

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

PaGoraer npu npsimom
HaOIIOEHUH

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

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

nporecce
MIPOEKTUPOBAHUS
paauoMaTrepuabl 1
TUTIOBBIE
PaAMOKOMITOHEHTHI C
Y4eTOM KOHKPETHBIX

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

OKpY>KaIOIIEH CpeIbl,
NIEKTPOMArHUTHON

YCIIOBHI DKCILTyaTalluu |
TpeboBaHUIl K

Ha/IeXKHOCTH, COBMECTHUMOCTH U
KOHCTPYKTUBHOM U TEXHOJIOTMYHOCTH; *
AIIEKTPOMAarHUTHOM METOJlaMU
coBmectumoctu IC; ¢ JKCIIEPUMEHTAIIbHBIX
H0JIb30BATHCS UCCIIeIOBaHUH

TEXHUYECKOU U AIEKTPUYECKUX CBOMCTB
CIIPaBOYHOM JINTEPATYpPOH, paguoMaTepuaioB U
B TOM uucie aTepHeToM, paguoKOMIIOHEHTOB.
B [TOMCKaX HEOOXOAUMOMN

uHpOpPMaITUH O

paauoMarepuaiax u

COBPEMEHHOM AIIEMEHTHOM

6aze DC; * uccienoBarb

AKCIIEPUMEHTAIILHO

CBOMCTBa

paguoMaTepHuaioB U

PaAOKOMIIOHEHTOB:

U3MEPATH MapaMeTPhl U

CHUMAaTh XapaKTePUCTUKHU

C TIOMOIIIBIO

pPaguou3MEpUTEIbHON

anmaparypbl 10 THIIOBBIM

METOJIMKaM, IPOBOJUTH

aHaJU3 MOTYYEHHBIX

pE3yNbTaToB, JAENaTh

BBIBOJIBI O KAYECTBE

HCCIIENYEMBIX MaTepUATIOB

Y KOMIIOHEHTOB; *

HCII0JIb30BaTh OCHOBHBIE

preMbl 00pabOTKHI

AKCIIEPUMEHTAIIbHBIX

JTAHHBIX.

Bunsl 3anstuii

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e [IpakTHueckue
3aHATUS;

e JlaboparopHbie
3aHATHUS;

o Jlexiuuy;

e CamocrosiTenbHas
pabora;

e Ortuer no
nmabopaTopHOit padoTe;
e 3auer;

e [IpakTuueckue e JlaGoparopHbie

3aHATHS,; 3aHATHS,;
e JlabGoparopHsbie e CamocTtosiTenbHas
3aHATHS; pabora;

o Jlekuuu;

e CamocrosTenbHas

pabora;

e Otuer no
nabopaTtopHoi pabore;
e 3auer;

e Otuer no
nabopaTtopHoii pabore;
e 3auer;

(I)OpMYJ'II/IpOBKa MoKa3areine u KPpUTCPUCB OLICHUBAHUA JJaHHOM KOMIIETEHITUHN IpUBCJCHA B

Tabmure 4.
Tabnuma 4 — I[Tokazarenu U KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn 3HaTb YMeTs Bnanets
OT1nu4HO ® JJIEMEHTHYIO 0a3y ® °* OIICHUBATL CBOIMCTBA = ® °* METOJAMH,

(BBICOKHI YPOBEHB)

aHAJIOTOBBIX M LU(PPOBBIX
AIIEKTPOHHBIX YCTPOWCTB;
O OCHOBHEIE ITAPAMETPHI

HEOOXOAUMBIMHU JUJISt
BBIOOpA DJIEMEHTHOU
0a3bl 1 KOHCTPYKTOPCKUX

Y TIPAaBUJIBHO BBIOMPATH B
mpouecce
MIPOEKTUPOBAHUS
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Xopomuio (6a30BbIit
YPOBEHD)

U XapaKTePUCTUKH,
OTIpEIEIISIONTHE
anekTpoduznuecKue
CBOMCTBA AUBJIEKTPUKOB,
IIPOBOJIHUKOBBIX U
MarHUTHBIX MaTepHaJIOB;
OCHOBHBIE
ANEKTPOPUINICCKUE
CBOICTBA
panuoMarepuasoB U
o0J1acTu IpUMEHEHUs UX
B PaJIUO3IEKTPOHHOU
MIPOMBIIIIEHHOCTH; O
TIPUHIIHAITBI
(GYHKIIMOHUPOBAHUA,
napameTpsl U
XapaKTEepPUCTUKH,
ONPENCIISIIOIINE CBOMCTBA
PE3UCTOPOB,
KOHJICHCATOPOB U
BBICOKOYACTOTHBIX
KaTyIleK
WUHIYKTUBHOCTH.
KOHCTPYKTHBHBIC
O0COOCHHOCTH, OCHOBHBIE
CBOICTBa U 00J1aCTH
MIPUMEHEHUS
PalnOKOMITOHEHTOB B
POC; xoqupoBanue n
YCJIOBHBIE 0003HAYEHUS
PaIMOKOMITIOHEHTOB B
KOHCTPYKTOPCKOM
JOKYMEHTAIIHH. ;

® °* IPUHITUIIBI
(GYHKIIMOHUPOBAHUS,
napameTpsl U
XapaKTEePUCTHKH,
ONPENCIISIOIINE CBOMCTBA
PE3UCTOPOB,
KOHJICHCATOPOB U
BBICOKOYACTOTHBIX
KaTyIIeK
WHIYKTUBHOCTH. O
KOHCTPYKTHBHBIC
0COOEHHOCTH, OCHOBHEIE

paaromarepuansl u
TUTIOBBIC
PaAMOKOMITOHEHTHI C
Y4€TOM KOHKPETHBIX
YCIIOBUH KCILTyaTalluu U
TpeOOBaHMIT K
HA/ICKHOCTH,
KOHCTPYKTHBHOU U
3JIEKTPOMarHUTHOU
coBmectuMocTu IC; o
MOJIb30BAThCS
TEXHUYECKOU U
CIIPABOYHOM
JIUTEPATYPOH, B TOM
yncne MaTepueroMm, B
MIOMCKAaX HEOOXOAMMOMN
uHdopMauu o
paauoMarepuanax u
COBPEMEHHOM
aneMeHTHoM 6ase OC; o
UCCIIEZIOBATh
9KCIIEPUMEHTAIHO
CBOIICTBa
paguoMarepuaioB U
PalMOKOMIIOHEHTOB:
HU3MEPSITH MapaMeTPhl U
CHUMATh XapaKTEePUCTUKH
C TIOMOIIIBIO
paaroU3MEPUTENIBLHON
anmaparypbl 10 TUTIOBBIM
METOAMKaM, TPOBOAUTH
aHaJIN3 MOJTYYSHHBIX
pE3yabTaToB, AENaTh
BBIBOJIBI O KQUY€CTBE
UCCIEeTYEMBIX
MaTepuasioB u
KOMIIOHEHTOB; O
HCIIOTh30BaTh OCHOBHBIC
npueMsl 00paboTKU
AKCIIEPUMEHTAIbHBIX
JTAaHHBIX;

® °* I0JIb30BATHCSI
TEXHUYECKOU 1
CIIPaBOYHOM
JUTEPATYPOH, B TOM
yucne MHtepuerom, B
MOMCKaX HEOOXOIUMOM
nH(pOpMaLIUHU O
paguomarepuanax u
COBPEMEHHOM
aiieMeHTHOH O0aze OC; o
HCCIIEI0BATh
JKCIIEPUMEHTAIIBHO

pELICHUH C y4eTOM
TpeboBaHUt
HaJEKHOCTH,
YCTOMYMBOCTH K
BO3IEHCTBUIO
OKpY’KaroLIEl Cpelbl,
3JIEKTPOMarHUTHOMN
COBMECTUMOCTHU U
TEXHOJIOTUYHOCTH; O
METOJIaMU
3KCIIEPUMEHTAJIbHBIX
HCCIIEOBAaHUI
JNEKTPUYECKUX CBOMCTB
paxroMarepuasnoB 1
PaAOKOMIIOHEHTOB;
® ° METOJaMH,
HEOOXOMUMBIMU IS
BbIOOPA AIIEMEHTHOM
0a3pl 1 KOHCTPYKTOPCKUX
pPELIEHU C y4ETOM
TpeboBaHM
HAJEKHOCTH,
YCTOMYMBOCTH K
BO3JICHICTBUIO
OKpY’KaroLIEn Cpebl,
3JIEKTPOMArHUTHOMN
COBMECTUMOCTH U
TEXHOJIOTUYHOCTH; O
METOJIaMU
SKCIIEPUMEHTAJIbHBIX
WCCIIEIOBAHUI
AIEKTPUYECKUX CBOMCTB
panroMaTrepuanoB 1
PaAOKOMIIOHEHTOB;

® °* METOJlaMH,
HEO0O0XOAUMBIMH IS
BbIOOpA 2JIEMEHTHOM
0a3bl 1 KOHCTPYKTOPCKHUX
peLIeHuN ¢ y4eTOM
TpeOOBaHMI
HaJIe)KHOCTH,
YCTOMYUBOCTH K
BO3JCHCTBHIO
OKpY)KaroLIEn Cpebl,
JJIEKTPOMAarHUTHON
COBMECTUMOCTH U
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VYIOBIETBOPUTEIBH
0 (MOpPOTOBBIN
YPOBEHD)

CBOMCTBa U 00JIaCTH
HpI/IMeHeHI/ISI
PaJIMOKOMITOHCHTOB B
POC; o xonupoBaHue u
YCIIOBHBIC 0003HAYCHHUS
paZ[I/IOKOMHOHeHTOB B
KOHCTPYKTOPCKOMH
[[OKYMGHTaI_[I/II/I .

® * KOHCTPYKTHBHBIE
0COOECHHOCTH, OCHOBHEIC
CBOICTBa M 00IaCTH
IMPUMCHCHUA
PaIMOKOMITIOHEHTOB B
POC; o konupoBanue u
yCIOBHBIE 0003HAUCHUS
PaJIMOKOMITOHEHTOB B
KOHCTPYKTOPCKOM
JOKYMEHTAlHH. ;

CBOICTBA
paaroMarepHuanoB u
PalMOKOMITOHEHTOB:
M3MEPSTH apaMeTPhl U
CHHMAaTh XapaKTEPUCTHKH
C TIOMOIIILIO
panIuon3MepHUTEIHLHON
anmaparypsl 10 TUIIOBBIM
METOJIUKaM, TPOBOHUTH
aHAJIU3 TIOTYYCHHBIX
pe3yNbTarToB, JAciarh
BBIBOJIBI O KQYECTBE
UCCIIETyeMBIX
MaTepuaioB 1
KOMIIOHEHTOB; O
UCIIOJIb30BaTh OCHOBHBIE
pUEMBbI 00pabOTKH
IKCIIEPUMEHTAIILHBIX
JTAHHBIX;

® ° JiCCIEN0BaTh
IKCTIEPUMEHTAIIHLHO
CBOMCTBA
panuoMarepHasnoB U
PaIMOKOMITOHEHTOB:
M3MEPSTH TapaMeTphl U
CHMMAaTh XapaKTePUCTUKH
C TIOMOIIIBIO
pauoU3MepUTEIbHOM
armaparypsl 10 THIIOBBIM
METO/IMKaM, IPOBOJIUTH
aHaJIN3 TIOTYYCHHBIX
pe3ynbTaroB, Aeaarh
BBIBOJIBI O KAa9€CTBE
HCCIIETyEeMBbIX
MarepuasioB U
KOMITOHEHTOB; O
WCTIOJh30BaTh OCHOBHBIC
npueMsl 00paboTKU
IKCTIEPUMEHTATHHBIX
JaHHBIX ;

TEXHOJIOTUYHOCTH;
METOJIaMU
JKCIIEPUMEHTAJIBHBIX
HCCIIEOBAaHUI
JNEKTPUYECKUX CBOMCTB
paauoMarepuaioB U
PaaOKOMIIOHEHTOB;

® ° METOJIaMHU,
HEOOXOAMMBIMHU IS
BbIOOPA AIIEMEHTHOM
0a3bl 1 KOHCTPYKTOPCKHX
pELLIEeHUH C y4eTOM
TpeboBaHMt
HaJKHOCTH,
YCTOMYMBOCTH K
BO3JICHICTBUIO
OKpY’KAIOLIEH Cpelbl,
3JIEKTPOMArHUTHOMN
COBMECTUMOCTHU U
TEXHOJIOTUYHOCTH;
METOJIaMHU
3KCIIEPUMEHTAJIbHBIX
MCCIIEOBAaHUI
JNEKTPUYECKUX CBOICTB
paauoMarepuaioB U
PaAOKOMIIOHEHTOB;

® °* METOJlaMH,
HEOOXOMUMBIMH I
BBIOOpA AIIEMEHTHOM
0a3bl 1 KOHCTPYKTOPCKHUX
pELICHUH C y4eTOM
TpeOoBaHMI
HAJKHOCTH,
YCTOMYMBOCTH K
BO3/JICHCTBHIO
OKpYKAIOLIEH Cpebl,
3JIEKTPOMArHUTHOM
COBMECTUMOCTH U
TEXHOJIOTUYHOCTH; O
METOJIaMU
SKCIIEPUMEHTAJIbHBIX
HUCCIIeTOBaHUN
ANEKTPUUECKUX CBOMCTB
paaromMarepHuanoB U
PaaIuOKOMITIOHEHTOB;

® °* METOJlaMH,
HEO0O0XOAUMBIMH ISt
BHIOOpA IIEMEHTHOM
0a3bl 1 KOHCTPYKTOPCKHUX
peLIeHui ¢ y4eTOM
TpeOOBaHMI
HAJIeKHOCTH,
YCTOMYMBOCTH K
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BO3IEHCTBUIO
OKpYKAKOLIEH Cpelbl,
3IEKTPOMarHUTHOU
COBMCCTUMOCTHU U
TEXHOJIOTUYHOCTH; O
METOAaMH
3KCIIEPUMEHTAJIbHBIX
HCCIIEOBAaHUI
JNEKTPUYECKUX CBOMCTB
paauoMarepuaioB U
PaauOKOMIIOHEHTOB;

2.2 Komnerennus IK-10
[TK-10: cnocoOHOCTBhIO peliaTh 3aJa4d ONTUMHU3AIMU CYIISCTBYIOIIMX W HOBBIX TEXHHYECKHX
pELICHUI! B yCIOBHSIX allpuOPHOI HEONPEAEIEHHOCTH C TPUMEHEHUEM TaKeTOB IPHKIIAJIHBIX TPOTPAMM.
Jnst popMUpOBaHHS KOMITIETCHIIMM HEOOXOMMO OCYILECTBUTH PsiJl ATANOB. DTarbl (POPMUPOBAHUS
KOMITETCHLIUHM, TPUMEHSeMbIe JJIs STOr0 BUABI 3aHSATHH M HUCIIOJIb3yeMbIE CpEICTBA OLICHUBAHUS
MPECTABIICHBI B TAOIHIIE 5.
Tabnuna 5 — Dransl popMUpPOBaHHS KOMIIETCHIIMH U HCIIOJIB3YyEMbIE CPEACTBA OLICHUBAHUS

Cocras 3HaTh Y™mers Bnagers

Coneprxanue * JJIIEMEHTHYIO 0a3y * OLICHUBATh CBOMCTBA U  * METOJaMH,

JTaroB aHaJIOTOBBIX U LU(POBBIX MPABUIILHO BHIOUPATH B HEOOXOIMMBIMU /TS
ANIEKTPOHHBIX YCTPOMCTB; Ipolecce BbIOOpA IIEMEHTHOH 0a3bl
* OCHOBHBIE IapaMETPbl U IIPOEKTUPOBAHUS U KOHCTPYKTOPCKHX
XapaKTEePUCTUKH, pazuomarepuasl u pELIEHUl C y4ETOM
OIpEACIAOIIE TUIIOBBIE TpeOOBaHUI HAJICKHOCTH,
ANEKTPOPU3NIECKUE PaZlMOKOMITOHEHTHI C YCTOHYMBOCTHU K
CBOMCTBA JUAJIEKTPUKOB,  y4ETOM KOHKPETHBIX BO37ICHCTBHIO
IIPOBOJIHUKOBBIX U YCIIOBUM DKCIUTyaTallul U OKPY)KAOIEeH Cpe.Ibl,
MarHUTHBIX MaTepuasoB; * TpeOOBaHUM K JIEKTPOMAarHUTHON
OCHOBHBIE HaJIe)KHOCTH, COBMECTHUMOCTH U
MEKTPOPU3NIECKHE KOHCTPYKTUBHOH U TE€XHOJIOTUYHOCTH; *
CBOICTBa ANIEKTPOMArHUTHOM METOAAMHU
pazromMarepuaoB U coBmectumoctu IC; ¢ AKCIEPUMEHTAJIbHBIX
00acT IPUMEHEHHUS UX B MTOJIb30BaThCs UCCIJIEIOBAHUN
paznodIEKTPOHHON TEXHUUYECKOU 1 AIIEKTPUYECKUX CBOMCTB
MPOMBIIIJICHHOCTH;; ® CIIPaBOYHOM JIUTEPATYpOHl, paguoMarepuaioB 1
IIPUHIIMIIBI B TOM uHcie IHTepHETOM, pajiOKOMIIOHEHTOB.
(GYHKIIMOHUPOBAHUS, B [TOMCKaX HEOOXOAUMOM
napaMeTpsl U uHpOpPMaIUH O
XapaKTEepPUCTUKH, paauomarepuanax u
OIIPEIEAIONINE CBOMCTBA  COBPEMEHHOM MIEMEHTHOU
PE3UCTOPOB, 6aze OC; * uccienoBarb
KOHJIEHCAaTOpOB U AKCIEPUMEHTAIBHO
BBICOKOYACTOTHBIX CBOICTBa
KaTylIeK MHAYKTUBHOCTH. PaJNOMAaTEpUajIoB U
* KOHCTPYKTHBHBIE PalMOKOMITOHEHTOB:
0COOEHHOCTH, OCHOBHBIE  M3MEpSATH MapaMeTphl U
CBOMCTBA U 00J1aCTH CHUMATh XapaKTEPUCTUKH
IPUMEHEHHUS C TIOMOILBIO
PaZIOKOMIIOHEHTOB B pagroON3MEPUTEILHON
POC; » xomupoBanue u anmnaparypsl 110 TUIIOBBIM
yCIIOBHbIE 0003HAYEHUs  METOJUKaM, IPOBOAUTH
pPaZliOKOMIIOHEHTOB B aHAJIN3 MOITY4YEHHBIX
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KOHCTPYKTOPCKOM
JOKYMEHTALHH.

pE3yIbTaToB, 1ENIaTh
BBIBOJIBI O KaYE€CTBE
HCCIIEIyeMbIX MaTepHaIoB
Y KOMIIOHEHTOB; *
UCIIONIb30BaTh OCHOBHBIE
npruemMbl 00paboTKH
IKCIIEPUMEHTAIBHBIX
JAHHBIX. ;

Bunpl 3ansTHIA e [IpakTHueckue
3aHATHS,

e JlaGoparopHbie
3aHATHS,

o Jlekumu;

e CamocrosiTeNnbHas
pabora;

e Ortyer o
nabopaTopHOit paboTe;
e 3auer;

Hcnonb3yembie
CpencTBa
OIICHUBAHUS

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
3aHSITHS,

o Jleknuu;

e CamocTosiTenbHas
pabora;

e Ortyer no
naboparopHoi pabore;
e 3auer;

e JlaGoparopHbie
3aHATHS,

e CamocTosiTenbHas
paborta;

e Ortyer no
nabopaTtopHoi pabore;
e 3auer;

CDOpMy.]'II/IpOBKa ToKas3areie u KpUTCPpUCB OLICHHUBAHUA ,HaHHOﬁ KOMIICTCHIIUKU IIPUBCJACHA B

Tabiuue 6.
Tabnuma 6 — [Toka3arean ¥ KpUTEPUH OLICHMBAHKS KOMIIETCHIIMU Ha Tanax

Cocrasn 3Harb YmMmeTb Brnaners
Ot1auyHO ® * JIIEMECHTHYIO 0a3y ® ¢ OI[CHMBAThL CBOMCTBA = ® * METOJAMH,

(BBICOKHH yPOBEHB)  aHAJOTOBBIX U IU(PPOBBIX
AIEKTPOHHBIX YCTPOUCTB;
0 OCHOBHBIE MTApaMeTPhbl
Y XapaKTEePHUCTHUKH,
OTIpeIeIISIOIIHe
aneKTpoduznUecKue
CBOMCTBA JM3JIEKTPHKOB,
MIPOBOJHUKOBBIX U
MarHUTHBIX MaTepuasoB;
OCHOBHBIE
AMEKTpopU3NIECKHe
CBOICTBA
panuoMarepuasoB U
o0J1acTu MpUMEHEHUs UX
B PaJHOAIEKTPOHHOM
MPOMBIIIJICHHOCTH;, O
TIPUHIIHAITBI
(YHKIIMOHUPOBAHMS,
napameTpsl U
XapaKTePUCTUKH,
ONPENCIISIOIINE CBOMCTBA
PE3UCTOPOB,
KOHJICHCATOPOB U
BBICOKOYACTOTHBIX
KaTyIleK
MHIYKTUBHOCTH.
KOHCTPYKTHUBHBIC
0COOEHHOCTH, OCHOBHEIE
CBOMCTBa U 00nacTu

Y TIPaBUIILHO BBHIOWPATH B
npoiecce
POEKTUPOBAHUS
paguoMarepHuabl U
TUIIOBbIE
PaTUOKOMITOHEHTHI C
Y4€TOM KOHKPETHBIX
YCIJIOBHM JKCILTyaTalluy U
TpeOoBaHMIT K
HaJIeKHOCTH,
KOHCTPYKTUBHOU U
JIEKTPOMAarHUTHON
copMectuMocTH DC; o
TIOJTH30BaThCS
TEXHUYECKOU U
CIIPABOYHOM
JUTEPATYpOH, B TOM
yucne MHTepHeTom, B
MOMCKaX HEOOXOIMMOMN
nHpopMaIuu o
paguomarepuanax u
COBPEMEHHOM
sneMeHTHOH 6aze DC; o
HCCIIeI0BaTh
3KCIIEPUMEHTAILHO
CBOICTBA
paguoMarepuaioB U
PaAOKOMITIOHEHTOB:
HU3MEPSITH MapaMeTphbl U

HEOOXOIUMBIMH IS
BBIOOpA DIIEMEHTHOU
0a3bl 1 KOHCTPYKTOPCKHX
peleHui ¢ y4eToM
TpeboBaHMit
HaJISKHOCTH,
YCTOMYUBOCTH K
BO3JICHCTBHIO
OKPY’KarOLIEH Cpelbl,
JJIEKTPOMAarHUTHON
COBMECTUMOCTHU U
TEXHOJIOTUYHOCTH; O
METOJIaMU
AKCIIEPUMEHTAJIbHBIX
UCCIIEIOBAHUMN
AIEKTPUYECKUX CBOMCTB
paauoMarepuaioB U
PaTMOKOMITOHEHTOB;;
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Xoporo (6a30BbIit
YPOBEHB)

YA0BIETBOPUTETBH
0 (MMOPOTroBBIH
YPOBEHb)

MIPUMEHEHUS
PaIMOKOMITOHEHTOB B
P3C; konupoBanue u
yCIIOBHBIC 0003HAUCHUS
PaZIMOKOMITIOHEHTOB B
KOHCTPYKTOPCKOMH
JOKYMEHTAIIHH. ;

® * [IPUHITUIIBI
(YHKIIMOHUPOBAHUS,
napamMeTphl U
XapaKTEePUCTHKH,
OIIPEIEIISIONINE CBOWCTBA
PE3UCTOPOB,
KOHJICHCATOPOB U
BBICOKOYaCTOTHBIX
KaTyIleK
WHIYKTHBHOCTH. O
KOHCTPYKTHBHBIE
0COOECHHOCTH, OCHOBHEIC
CBOIiCTBa U 00JIaCTH
MIPUMCHCHHUS
PaIMOKOMITIOHEHTOB B
POC; o konupoBanue u
yCIOBHBIE 0003HAUCHUS
PaJIMOKOMITOHEHTOB B
KOHCTPYKTOPCKOM
JOKYMEHTAITHH ;

® °* KOHCTPYKTHUBHBIC
0COOEHHOCTH, OCHOBHEIE
CBOMCTBA U 00JIaCTH
MIPUMCHCHHUS
PaIMOKOMITOHEHTOB B
P3C; o xomupoBanue u
yCIIOBHBIE 0003HAUCHUS

CHHMAaTh XapaKTEPUCTHKH
C TOMOIIIBIO
paarou3MepUTEIbHON
anmaparypsl 10 TUIIOBBIM
METOJIUKaM, TPOBOJHTH
aHAJIU3 TIOTYYCHHBIX
pe3yNbTaToB, Aeiarh
BBIBOJIBI O KQYECTBE
UCCIIETyeMBIX
MaTepuaioB 1
KOMIIOHEHTOB; O
WCIIOJIb30BaTh OCHOBHBIC
pUEMbI 00padOTKH
IKCIIEPUMEHTATLHBIX
JIAHHBIX ;

® °* [10JIb30BAThCS
TEXHUYECKOU 1
CIIPABOYHOM
JUTEPATYPOH, B TOM
yncne MaTepueroMm, B
MIOMCKAaX HEOOXOAMMOM
uHdopMauu o
paauoMarepuanax u
COBPEMEHHOM
aneMeHTHoM 6ase OC; o
UCCIIe10BaTh
9KCIIEPUMEHTAIILHO
CBONCTBA
paauoMarepuaioB U
PaAOKOMIIOHEHTOB:
M3MEPSATH TTapaMeTPhl U
CHUMATh XapaKTEePUCTUKH
C TIOMOIIIBIO
paaroU3MEPUTENIBHON
anmapatrypsl 0 TUIIOBBIM
METOAMKaM, TPOBOAUTH
aHaJIN3 MOTYYCHHBIX
pe3yabTaToB, JeNaTh
BBIBOJIBI O KQU€CTBE
HCCIEAYEMBIX
MaTepHuasioB U
KOMIIOHEHTOB; O
HCTIOTh30BaTh OCHOBHBIC
npueMsl 00paboTKU
AKCIIEPUMEHTAIbHBIX
JaHHBIX ;

® * JICCJIE/IOBAaTh
SKCIIEPUMEHTAIBHO
CBOMCTBA
paaroMarepuaoB 1
PaIrOKOMITIOHEHTOB:
U3MEPATHh MapameTPhbl U
CHUMAaTh XapaKTEPUCTUKHU

® * METOJAMHU,
HEOOXOMUMBIMU IS
BbIOOPA AIIEMEHTHOM
0a3pl 1 KOHCTPYKTOPCKHUX
pPELIEHU C y4ETOM
TpeboBaHMI
HAJEKHOCTH,
YCTOMYMBOCTH K
BO3JICHICTBUIO
OKpYKArOILIEH Cpelbl,
3JIEKTPOMArHUTHOMN
COBMECTUMOCTH U
TEXHOJIOTUYHOCTH;
METOIaMU
SKCIIEPUMEHTAJIbHBIX
WCCIIEI0BaHUN
JIEKTPUUECKUX CBOMCTB
panroMarepuanoB 1
PaaAMOKOMIIOHEHTOB. ;

® * MeTOIaMH,
HEOOXOMUMBIMH I
BBIOOpA 2IIEMEHTHOM
0a3bl 1 KOHCTPYKTOPCKHUX
peleHui ¢ y4eToM
TpeOOBaHMI
HAJIC)KHOCTH,
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PaIMOKOMIIOHEHTOB B C IIOMOIIBIO YCTOMYHMBOCTH K

KOHCTPYKTOPCKOU PaguoN3MEpPUTENBHOU BO3JICHCTBHIO

JOKYMEHTALMH. ; anmnaparypsl 10 TUIIOBBIM | OKPYKAIOIEH CPEBL,
METOJMKaM, IIPOBOJIUTH AJIEKTPOMarHUTHON
aHaJIN3 MOIY4YECHHBIX COBMECTHMOCTH U
pe3yabTaroB, AeiIaTh TEXHOJIOTUYHOCTH; O
BBIBOZIBI O KAYECTBE METOAMHU
HCCIIEyEMBIX AKCIEPHUMEHTAIbHBIX
MarepuajioB U UCCIICOBAaHNI
KOMIIOHEHTOB; O IEKTPUYECKUX CBOMCTB
UCIIOJIb30BaTh OCHOBHBIE = PAaJMOMATEPUAIIOB U
npueMsl 00paboTKU PaOKOMIIOHEHTOB;
JKCIEPUMEHTAJIbHBIX
JaHHBIX ;

3 TunoBbie KOHTPO/IbHbIC 32JAHUA
Jlis peanu3anuy BBIIENIEPEUNCICHHBIX 33a1a4 00y4eHMs HMCIIOJIb3YIOTCS THIIOBBIE KOHTPOJIbHbBIE
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOAUMBIE JJI OLIEHKH 3HAHWW, YMEHHI, HAaBBIKOB M (WJIK) ONBITA
NESTENbHOCTH, XapaKTepU3YIOIIMX dTanbl (OPMUPOBAHUS KOMIIETEHIMH B IIpollecce OCBOCHMS
00pa3oBareIbHOM MPOrPaMMBI, B CIEIYIOLIEM COCTABE.

3.1 3auér

— 1. Lenu, 3agaun u conepxkaHue IUCUMIUIMHBL OOIMe CBelEeHUS O pajuomarepuanax M
PaZMOKOMITOHEHTAX. 2. DJNEeKTpUYecKas MPOBOAUMOCTh. 30HHAs HEPreTUYecKasl CTpyKTypa MaTepuasosB.
3. Honspuszauus IUAIEKTPUKOB M MX Kiaccuukauus. HenosspHele W MOJSPHbIE AUIEKTPUKU. 4.
Knaccudukamms, mapaMeTpsl 1 XapaKTepUCTUKH MarHUTHBIX MaTepuanoB. 5. Kiraccudukanms, ycioBHbIE
o0o3HaueHus: U MapkupoBka. Kiaccudukanus, ycaoBHble 0003Hau€HUsI U MapKUPOBKA KOH/EHCATOPOB.
[Tapametpel u xapaxtepuctuku. 6. Knaccuduxauuss u ycinoHele oOo3HaueHuss BKU. 7. OcHoBHbIE
CBOMCTBa M 00JIaCTH MpUMEHEHUs1 pe3ucTopoB [lapameTpsl n xapakTepucTuku. 8. OCHOBHBIE CBOMCTBA U
o0acTM TpUMEHEHUs KoHjaeHcaropoB. 9. IlaccuBHble AMANEKTPUKH, HUX CBOMCTBA M 00NacTH
npumenenus. 10. IlapameTpsl karymexk MHAYKTUBHOCTH. OCHOBHBIE CBOMCTBAa M 00JACTH NMPUMEHEHUS
BKMH 11 OcHoBHbIe cBOMCTBA M 001aCTH IPUMEHEHUS] MArHUTOMATKUX U MAarHUTOXKECTKUX MaTepHaloB.

3.2 Tembl 1a00paTOPHBIX PadoT

HccnenoBanue TeMnepaTypHON 3aBUCUMOCTH SJIEKTPHUECKOM MPOBOAUMOCTHU AUIIEKTPUKOB
HccnenoBanue BAUSHUS BIIard Ha MMOBEPXHOCTHOE M 0ObEMHOE COMPOTHUBIICHUE TUAIEKTPUKOB
— HccnenoBanue BAMSHUS BIIard Ha TOBEPXHOCTHOE M 0OBEMHOE COMPOTHUBIICHUE TUAIEKTPUKOB
HccnenoBanue TemmepaTypHOW  3aBUCHMOCTH  AMDJICKTPUUECKOW  MPOHUIAEMOCTH U
TUDIEKTPUYECKUX TOTEePh

— HccnenoBanue pe3ucTOpOB MOCTOSHHOTO CONPOTHUBIICHUS

— HccnemoBanue KOHIEHCATOPOB MOCTOSTHHON €MKOCTH

— HccnenoBaHue BEICOKOYACTOTHBIX KaTyIIeK HHIYKTHBHOCTH

4 Metoan4yecKkue MaTepHaJibl
s obecneueHus mporecca 0OydyeHHs M pelIeHus 3a1ad 00ydeHUs MCIOb3YIOTCS CIEeNyIOIue
MaTepHabl:
— METOJMYECKHE MaTepuabl, OINpENeNIone MPOLEeaAyphl OLICHUBAHHUS 3HAaHUM, yMEHU,
HaBBIKOB M (WJIM) OIBITa JEATENBHOCTH, XapaKTepU3YIOUIMX 3Tanbl (HOPMUPOBAHHUS KOMIIETEHIIHH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JqUTEpaTypa
1. Papumomarepuainsl U paIuoKOMIIOHEHTH: YueOHoe nmocobue / Conmarona JI. 1O., Kyzeoubix H.
N. - 2012. 177 c. [DnextponHsii pecypc] - Pexxum pocryma: https://edu.tusur.ru/publications/2733,
CBOOOTHBIH.

4.2. lonmosiHMTEIbHAS JIUTEPATypa
1. IlaceikoB B.B., Copokun B.C. Marepuansl anekrponHoi TexHuku.- C-I1.; U3n-Bo «JlaHby,
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2003. — 367 c. (manuune B 6udmmorexke TYCVYP - 39 ak3.)

4.3. O0s13aTesibHbIEe Y4eOHO-MeTOAMYeCKHe MoCo0ust

1. VccnenoBanue pe3uCTOPOB TIOCTOSIHHOTO COIMPOTUBJICHMs: MeToauueckue yKazaHusd K
BBITIOJIHEHHIO JTabopaTopHoil padotsl / Kyze6usix H. U. - 2012. 24 c. [DnexTpoHHslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1245, nara oopamenus: 30.01.2017.

2. WccnenoBanue KOHJEHCATOPOB MOCTOSHHOM €MKOCTH: MeToAWYecKue yKa3zaHHs K
BBITIOJIHEHHIO J1aboparopHoi pabotsl / Kyzeonsix H. U. - 2012, 25 c. [DnexTponHbIii pecypc] - Pexxum
nocrymna: https://edu.tusur.ru/publications/1246, nara obpamenus: 30.01.2017.

3. HccrnenoBanrue BBICOKOYACTOTHBIX KaTylIeK MHIYKTHMBHOCTH: MeTOAMYECKHE YKa3aHUs IO
BBITIOJIHEHHIO JTabopaTopHoil pabotsl / Ky3eOupix H. U. - 2011. 28 c. [DnexTponHsIil pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/341, nata o6pamenus: 30.01.2017.

4. O6mme TpeOoBaHUS W TpaBwiIa OQOPMIICHHS OTYETOB IO JaboparopHBIM padoTam:
Metoauueckue ykazaHus mo oGOpPMIICHHIO OTYETOB IO JIa0OpaTOpHBIM padoTaMm JJisi CTYIEHTOB BCeEX
cnenmanbHocTet / Ky3ze6mpix H. M. - 2012. 11 c. [DnekrpoHHBIH pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/3890, nara obpamenus: 30.01.2017.

5. HccnenoBanue BIUSHUS BIArM HA TIOBEPXHOCTHOE W OOBEMHOE  COMPOTUBICHUS
IUAIEKTPUKOB: PykoBozicTBO mo maboparopHoii padore / CnaBHukoBa M. M. - 2012. 15 c. [DneKTpOHHBIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1312, nara obpamenus: 30.01.2017.

6. HccrnenoBanue TeMIeparypHOM 3aBHCHUMOCTH JJIEKTPUYECKONW TMPOBOAMMOCTH TBEPHABIX
IMAIEKTPUKOB: MeTtoanyeckue ykazaHusi K jgaboparopHoi paborte / CraBamkoBa M. M. - 2012. 13 c.
[DnexTpoHHbIi pecypc] - Pexxum gocrtyma: https://edu.tusur.ru/publications/1314, nmara oOparienus:
30.01.2017.

7. Ky3eonsix H.U. IlepcnextuBHas snemenTtHas 60a3za POC u ¢usuka ¢GyHKIMOHATBHBIX
ycrporictB: COOpHHK 3a/1a4 M METoAMUYecKre ykazanus mis cryneHtoB — Tomck: TYCYP, 2007. — 62 c.
(manuyue B Oubnuorexke TYCVYP - 75 3k3.)

8. Pammomarepuansl W paJMOKOMIIOHEHTHI: MeTOIMYeCKHe YKa3aHUS IO CaMOCTOSITEIbHOM
pabdore crygentoB / Commarosa JI. FO. - 2012. 7 c. [OnekrpoHHbI pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/1489, nara o6pamenus: 30.01.2017.

4.4. Ba3bl JaHHBIX, HH(POPMAIIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. Hayuno-o6pasoBarenbubiii nopran TYCVYP http://edu.tusur.ru/
2. UznarenscTBO «JlaHb» DnekTpoHHO-0MONMHOTeuHas cucteMa http://e.lanbook.com/
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