MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MarepuasnoBejeHue

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (creuuanbHOCTh): 15.03.04 ABTOMaTH3anusi TeXHOJIOTHUECKHX MPOIeCcCoB
Y NIPOU3BO/ICTB

HanpaenenHocts (mpo¢ub): ABTOMaTHU3anus TEXHO/JI0rHYeCKHX MPOLeCccoB M MPOU3BOACTB

dopma oOyueHUs: OUHAA

PakysnbereT: @PBC, ®aKy/bTeT BBIYUC/IUTE/TBHBIX CUCTEM

Kadeznpa: KCYII, Kajdeapa KoMnbOTePHBIX CUCTEM B yIIPaB/IeHUH H POEKTHPOBAaHUH

Kypc: 2

Cemectp: 3

YueOHbIi 1i71aH Habopa 2012 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 3 cemecTp Bcero EvHunb
1 Jlekuu 18 18 4acoB
2 JIabopaTopHbIe 3aHSTHS 18 18 yacoB
3 Bcero ayauTOpHBIX 3aHATUI 36 36 4yacoB
4 CamocTosiTesibHast paboTa 36 36 yacoB
5 Bcero (6e3 3x3ameHa) 72 72 4yacoB
6 OO0111ast TPY0EMKOCTh 72 72 4acoB
2.0 2.0 3.E

3auet: 3 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()1()(’)})6Hu Ha 3aCCJaHuM Kil(i)Cprl
npotokost Ne 194 ot « 13 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH)  15.03.04  ABTOMaTH3alUsi  TEXHOJIOTUUECKHUX  TIPOLIeCCOB UM  TPOM3BO/CTB,
ytBepxkaeHHoro 2015-03-12 ropa, paccMoTpeHa U yTBep)KJeHa Ha 3acefaHud Kadeapbl «___ »
20__ ropa, npoToko/ Ne

Pa3paboTumku:
Houent kad. KYIP Kucrenera M. I..

3aBeayromumii obecreunBarolei Kad.
KYp Jlougusos A. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

KCYII Iypeirun FO. A.
OKCIePThI:

Houent Kadenpa KCYTI 3r03pK0B B. M.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto miperniofiaBaHust AVUCLIATTMHBI SIB/ISIETCS TIOATOTOBKA CITELMaTMCTOB B 00/1aCT MHHOBAaTUKHU
1 (GOpMUDOBaHUM Y CTY/EHTOB IMpe/cTaBieHu O ¢yHJaMeHTalbHbIX OCHOBAX MaTepuaioBefleHus,
(hbU3UKO-XMMHUYEeCKHUX CBOWCTBAX MaTepuasoB, 00eCreurBaroIiMX BO3MOMKHOCTU  UCII0/Ib30BaHUS
TMOJIyYeHHbIX 3HAHUW B UHHOBALIMOHHOM J1eSITe/TbHOCTH.

1.2. 3agauM JUCIHUILIMHBI
— OCHOBHBIMM 3a/1lauaMU U3yUYeHUs JUCLIUTUIUHBI SB/ISTFOTCS:
—  — monyJeHHe HeoOXOAMMBIX 3HAHUH TI0 BOTIPOCAaM MaTepraioBe/leHus;
— — mosiyueHWe HeoOXOJUMBIX 3HAHWM 10 MeToZaM pa3paboTKU M TeXHOJOTMU COBPEMEHHBIX
37IeKTPOTEXHUYECKUX MaTepuaslos;
— — TIOyuyeHHWe HeOoOXOAMMBbIX 3HAaHWM II0 MeTOJaM pacueTa OCHOBHBIX IlapaMeTpOB
/7IeKTPOTEXHUYECKUX MaTepuasosB.

2. MecTo puciMiuidHel B cTpyKType OITIOII
HOucuuruiiHa «MarepuanoBesienue» (b1.5.13) otHocutcs K 650Ky 1 (6a3oBast 4acTh).
[IpegmecTByrOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
cefyronme JUCLUIUIUHBL: Pu3nKa, XUMUs, DJIeKTPOTeXHUKA U J/IeKTPOHUKA.
[TocneayrowymMy AUCLMIIIMHAMU SIBJISIFOTCS: DJIEKTPUUeCKUe MallluHbl M 3/1eEKTPOIIPUBOZ,.

3. TpeGoBaHMs K pe3y/bTaraM 0CBOEHHUS AUCIHHUILTHHBI

[Mporecc u3yueHus: AUCLIMILIMHBI HarlpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHLWH]:

— TIK-2 crocobHOCTRIO BBIOMpaTh OCHOBHBIE U BCIIOMOrare/bHble MaTepuasbl /s
W3TOTOBJIEHUS WU3/Ie/TUH, CIOCOOBI peanr3aliy OCHOBHBIX TeXHOJIOTHUECKUX TTPOI[eCCOB, aHATUTHUeCKHe
Y UHCJIEHHbIe METOZIbI TTPU pa3paboTKe UX MaTeMaTUueCKUX MOje/iel, MeTo/ibl CTaHAAPTHBIX HUCTIBITAHUN
Mo ompezeneHnto (U3MKO-MeXaHUUeCKUX CBOWCTB M TEXHOJOTMUeCKUX TIOKa3aTesiell MaTepuasioB U
TOTOBBIX W3/IeJIUM, CTaHJApTHbIe METO/bl WX MPOEKTHPOBAaHUs, MPOrPeCCUBHbIE MeTO/bl SKCITyaTaljuu
W3/1e/Iii;

— TIK-3 TOTOBHOCTHIO TIPUMEHSITH CIOCOOBI PpaI[MOHAJILHOTO WCTIO/Ib30BaHUs ChIPHEBBIX,
JHepreTMUeCKUx W [PYTUX BHUJIOB peCypCOB, COBpeMeHHble MeTOAbI pa3paboTKM Majlo00TXOHbIX,
SHeprocbeperamIUx U KOTOTUUECKH YMCTHIX TEXHOJIOTHH, CPe/ICTBA aBTOMATH3al[UM TEXHOIOTUUEeCKUX
TIPOL[eCCOB U MPOU3BO/CTB;

B pe3synbraTte usyueHus JUCLUATUIMHBI CTYI€HT J0/DKeH:

— 3Harb DU3BMKO-XMMHYeCKHWe CBOMCTBAa MarepuasioB, TUMbl XUMHUECKUX CBsI3ei, CBOMCTBa
KPUCTa/I/TMYeCKUX MaTepruasioB, 3aBUCUMOCTh CBOMCTB MaTepHasioB OT UX CTPOEHHUS U COCTaBa

— yMmerb PaioHanbHO BBIOMpATh MaTepHasibl TIPU Pa3pabOTKe TeXHUKO-3KOHOMHUECKOTO
000CHOBaHUsI TIPOEKTA B 3aBUCUMOCTH OT MPebsIB/IsSIeMbIX K HUIM TeXHUUeCKUM TpeboBaHUIM

— BiAajerb HaBbikaMy pacueTa MapaMeTpPOB MaTepyasioB, MNPUMEHSIEMbIX B 37€KTPOHHOMU
TeXHUKe.

4. O0beM AMCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBseT 2.0 3aueTHbIX €JUHMIIBI U TIpe[CTaB/ieHa B
Tabmumie 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Busl yue6HOM AesTeTbHOCTU Bcero uacos CemecTpsbl

3 cemecTp
AynutopHblie 3aHSTHS (BCEro) 36 36
Jlekin 18 18
JlabopartopHble 3aHSTHS 18 18
CamocTosiTenibHast paboTa (Bcero) 36 36
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OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 10 10
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 5 5

Hanucanue pedeparos 11 11
IToaroToBka K nmpakTHueCKUM 3aHATUAM, CeMUHapam 10 10
Bcero (6e3 sk3ameHa) 72 72
OO111ast TPYJ0EMKOCTh Yac 72 72
3aueTtHble Eaunnipbl TpygoeMKoCTH 2.0 2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHUILIHHLI H BU/bI 3aHATHH

Pa3ziesbl AUCIUTIMHBI ¥ BU/TBI 3aHSITHI TIpUBEZeHbI B Tabwmiie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI M BU/IBI 3aHATHH

= &
z 3
8 g ~ @
= o gz 2 g
= ) < o Y = =
= % § | g g 2
No Ha3zeaHusi pa3znenoB JUCLUTIUHBI g =3 5 o 9 S5
= S = | 50 A=
3] S 9 9 8~ cE:
8" 8, M © ™
O o
= 2
O
1 | Knaccudukaiysi U OCHOBHbIe CBOMCTBA 2 0 3 5 [1K-2, TIK-3
3/1eKTPOTeXHUUECKMX MaTeprasioB
2 | IIpoBOgHHKOBBIE MaTepyasbl U 4 0 5 9 [TK-2, TIK-3
MeTaJl/Tn4eCcKre CIilaBbl
JusnekTprueckre MaTepualsibl 12 9 25 [TK-2, TIK-3
4 | AKTUBHBIE IU3/IEKTPUKU 10 20 I1K-2, ITK-3
MarnuTHble MaTeprasbl 0 9 13 IK-2, TTK-3
Wroro 18 18 36 72
5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)
3 <]
= Z =
g 3
CopepkaHue paszesioB JUCLUIUIMHBI 110 < >
HasBaHus pasjenos ACP pasa AHCH S = 5
JIEKLIUSIM s g g
S g =
2 o 8
= S
3 cemecTp
1 Knaccudukaiiysi 1 0CHOBHbIe ONeKTPOTeXHUYeCKHe MaTepualibl, 2 [TK-2, TIK-
K/accuduKalus 3/1eKTPOTeXHUUe CKUX 3

CBOMCTBA /1eKTPOTeXHUYE CKUX
MarepHuasoB

MaTepHasioB: IPOBOAHUKH,
TIOJIyTIPOBOJHUKHY, JU3JIeKTPUKHY,
MarHuTHble MaTepuasbl. PU3NKO-
XUMHYeCKHe BOIIPOCHI CTPOEHUS
BellleCTBa U CBAA3b C 3/IeKTPUYeCKUMU U
MarHMTHBIMM CBOMCTBaMH MaTepHasoB.
XuMHUecKre CBSI3U. ArperatHoe
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COCTOsiHHME BellleCTBa.

HToro

2 ITpoBOJHUKOBBIE MaTepUasbl U
MeTa/l/InyeCKue CIIaBbl

[TpoBOIHMKOBBIE MaTepUarbl, UX
Ha3HaueHve U Knaccudukauys. CTpoeHue
MeTaJl/IoB, OCHOBHbIE /IeKTpHUYeCKre
CBOMCTBa MeTasJIOB, 3aBUCUMOCTb
3/IEKTPUUECKUX CBOMCTB OT BHEILLHUX
(akTopoB. Bnusinue Harpesa,
rlacTUYeCcKon ZiehopMaliiu Ha CBOMCTBA
MeTaslJIoB. MeXxaHUueCKre CBOMCTBa
MeTa/ui0B. MexaHnueckue U
3/IeKTpUYeCKHe CBOMCTBA CI1/IaBOB.
KOHCTpyKLIMOHHBIE MeTaslibl U CIIaBbl.

HNToro

[1K-2, ITK-

3 [uaneKrpuueckre MaTepuasbl

[wvsnekTpuueckue Matepyasbl, UX
HasHaueHUe U knaccudukauys. Obiye
CBeJIeHHsI O TTAaCCUBHBIX ra3000pa3HbIX,
JKUJKUX, TBEPJBIX AU3IEKTPUUECKUX
Matepuanax. OCHOBHbIE TapamMeTpbl
MaCCUBHBIX JAU3EKTPUUYECKHUX
MaTepyasoB ¥ UX 3aBUCUMOCTb OT
HanpsyKeHHOCTH 3/1IeKTPUYECKOro MoJs,
YacTOThI M BHELIHUX ()aKTOPOB
(TemriepaTypbl, BNaXKHOCTH, /1aB/IEHUS]).
Buzbl nosisipysanyu.
ONeKTPONpPOBOAHOCTDb JU3/IEKTPUKOB.
[MoTtepu 1 po0OO¥ JUITEKTPUKOB.

HToro

TIK-2, TTK-

4 AKTUBHBIE JU3IEKTPUKHU

AKTUBHBIE IU3/IEKTPUKU:
CerHeTO3/IeKTPUKH, Ibe303/IeKTPUKH,
3JIEKTPeThl, )XUJKUe KPUCTA/UIbI U JIP.
O/leMeHThI Ha OCHOBe aKTHBHBIX
[IM371eKTPUKOB. BapuKoH/pBI U AP.
[Ibe30pe30HaTopsI U
Mbe30TPaHC(pOPMaTOpHI.

Htoro

TK-2, TTK-

5 MarHuTHbIe MaTepuaJsbl

OO01Me cBeileHUsT 0 MArHUTHBIX
MaTepuaax U UxX KaacCU(pUKarusi.
®eppo- U peppuMarHeTUKH, OCHOBHbIE
rapamMeTphbl U UX 3aBUCUMOCTb OT
BHeIIHUX ()aKTOpOB. MarHUTOMSITKIE U
MarHuTOTBep/ble MaTepuaJlbl,
MarHUTO/[M3/1IeKTPUKH, (epPUTHI,
MarepuaJibl JJisl MOCTOSTHHBIX MarHUTOB.
MarHuTHble MaTepya’bl Crie[juaJibHOro
Ha3HaueHUs.

HToro

[1K-2, I1K-

Nroro 3a cemectp

18
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA

Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1

obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tab/uile 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBS3U

Ne pa3zienoB JaHHOW AUCLUIIMHBI, [7151 KOTOPBIX
HeoOX0oIMMOo H3yueHre 00eCTIeunBarOIUX U

Ne HanmenoBanue JMCLUILIMH obecreurBaeMbIX JUCLATIIIH

1 2 3 4 5

[MpeaiecTByOIMe AUCLUTUIMHBI
1 |®usuka + + + +
2 | Xumusa + + +
3 | D/eKTpOTeXHUKa U 3JIeKTPOHHUKA + + +
[Mocnenytoliyie AUCHUATITUHBI
1 |Dnekrpuueckre MallWHbI U N N
3/1IeKTPOTIPUBO/,

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, ()OPMHPYeMBbIX MMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWU JUCLIATUIMHBI, U BUJOB 3aHATHN
TIpe/ICTaB/IeHo B Tabmwiie 5.4

Tabmua 5. 4 — CoOTBeTCTBMe KOMMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTIJTUHBI
Buapbl 3anaTHIA
= £
: 3
= & )
S T A
= ] =
jas) o
[«P] E [P} r:U CD
E = e i OpPMBbI KOHTPOJIS
S $ . o
S = e =
N2 © S
=¥ =
o Q
@ O
: :
= S
[IK-2 + + + KouTponbHasi pabora, KoHcrekT
CaMOIIO/ITOTOBKH,
Cobecegopanue, OTUeT 110
nabopatopHoii pabote, Onpoc Ha
3aHATUSX, BeICTyTieHue (J0K/az
) Ha 3aHsTHH, TecT
[K-3 + + + KonTponbHasi pabora, KoHcrekT
CaMOIIO/TOTOBKH,
Cobecengopanue, OTUeT 110
saboparopHoit pabote, Ompoc Ha
3aHATUSIX, BricTyrieHue (JoKaaz
) Ha 3aHsTHH, TecT

6. InTepaKkTUBHBIE MeTOABI M (OpMBI OpraHu3aIuy 00yyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHBIA MPAKTHKYM
CopepykaHue y1abopaTtopHbIX paboT npuBezieHOo B Tabsie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& Z E
3 = =
Z 5
H C 6 6ot z = 25
asBaHUA pasfiesioB oJiep>kaHue 1ab0paTopHLIX pa 2 g B
= | S
2 ' O
= S
3 cemecTp
3 JuaneKkrpuueckKre MaTepuasbl BnvsHue Bnarv Ha ygenbHOe 4 [TK-2, TIK-
IIOBEPXHOCTHOE U yZie/IbHOe 3
00beMHOeCOTIPOTHBIIEHUE TU/IEKTPUKOB
VccnenoBaHre TeMriepaTypHOU 4
CTaOMIBHOCTHU JU3/IeKTPUUEeCKON
MPOHULIAEMOCTH TBEP/bIX JU3TEKTPUKOB
WccnenoBaHue TemmepaTypHOM 4
3aBUCUMOCTH 3JIeKTPUUECKON
MPOBOJAUMOCTH TBEP/bIX IU3IeKTPUKOB
Nroro 12
4 AKTUBHBIE JU3JIEKTPUKU NccnepoBanue cerHeT03/1IeKTPUKOB [TK-2, ITK-
Htoro :
Wroro 3a cemecTp 18

8. IIpakTuyeckue 3aHATHUA

He npenycmotpeno PYII

9. CamocTosiTe/ibHasA padora
Buzipl camocTosTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IeHbI B

Tabmumie 9.1.
Tabmuua 9.1 - Busiel camocTosiTebHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH
x @
5 =
.| g 3£
Bupr camocTosiTenbHON = > U
Ha3Banus pa3szenos S = @DopMBI KOHTPOIS
paboTsI S s g
S 52
A, e 2
= S
3 cemecTp
1 Knaccudukarys u ITogroroBka K 2 IK-2, KoHncriekT
OCHOBHBIE CBOMCTBA MPaKTUUeCKUM 3aHATHSIM, IK-3 CaMOIIO/ITOTOBKH,
3JIEKTPOTEXHUUEe CKUX ceMHHapam KoHTposbHas pabota,
MarepuasioB Tect
repuano [TpopaboTKa JIeKLIMOHHOTO 1 ec
Marepuasa
Utoro 3
2 IIpoBOJHUKOBBIE [ToaroroBka K [1K-2, Koncrekr
MaTepuasbl U TpakTUYye CKUM 3aHATUSM, [1K-3 CaMOIO/TOTOBKY,
MeTas/uInyeCcKye CIUlaBbl | CeMHUHapaM KonTtponbHas pabora,
[TpopaboTKa eKIIMOHHOTO 1 8npoc Ha 3 agﬂm;{x, .
Marepuasa TYeT 110 JJabopaTopHOU
pabore, Tect
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
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Hroro 5

3 Juanekrpuueckue [ToaroroBka K 2 |IIK-2, Koncrekr

Marepyarbl MIPAaKTUYeCKUM 3aHSATHSIM, IK-3 CaMOTIOATOTOBKH,
ceMuHapaMm KonTtponbHas pabora,
[TpopaboTKa eKIIMOHHOTO 1 8npoc Ha 3ag;m/mx, .
Marepuana TUeT 10 1abopaTopHOii

pabore, Tect

OdopmreHrie 0TUETOB 110 2
nabopaTopHbIM paboTam
OdopmeHre O0TUETOB T10 2
naboparopHbIM paboTam
OdopmreHue 0TUETOB T10 2
naboparopHbIM paboTam
HToro 9

4 AKTUBHBIe JU31eKTpUKY | IToaroroska K 2 IK-2, BricTyninenue (moknan) Ha
MPAKTUYECKUM 3aHSATHSIM, IK-3 3aHATHH, OTIpoC Ha
CceMHHapaM 3aHsTHSAX, OTUeT 1o

TOPHOM T

Harmucanuve pedepaToB 5 n1aboparopHoi pabore,

CobecenoBanue, Tect

[TpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Utoro 10

5 MarnutHsble matepuansl | [logroroBka K 2 IK-2, BeicTynienue (goknan) Ha
MPaKTUYECKUM 3aHSATUSIM, I1K-3 3aHSITHU, KoHCIeKT
ceMHHapam caMonoAroToBku, Omnpoc
Hanucanue pedepaToB 6 Ha 3aHATIEX
[TpopaboTKa JIeKIIMOHHOTO 1
MaTepuasa
Utoro 9

Wroro 3a cemecTp 36

Ntoro 36

9.1. Temsl pedpeparoB
IIpuMeHeHUe CerHeTo3/1eKTPUKOB.
[IpuMeHeHue T1be303/IeKTPHKOB.
[TpuMmeHeHre XUJKUX KPUCTAJIOB.
[IprMeHeHrie MarHUTOMATKUX MaTepUasoB.
[IpuMeHeHre MarHUTOTBEPABIX MaTepranoB.
MarHuTHble MaTepuasbl CIieLaJbHOr0 Ha3HaueHUs.
MarHuTHbIe MaTepHaJbl AJ1s 3anicy UH(pOpMaLUH.

Nouhkwn =

10. KypcoBas padora
He nipegycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. BanbHbIe OLleHKH /11 3/IEMEHTOB KOHTPOJIsl
Tabnuiia 11.1 — banbHbIe OLIEHKU [/ 37IEeMEHTOB KOHTPOJIS

DrneMeHThI yueOHOM MakcumasbHbIN MakcumasbHbIN MakcumasbHbIN Bcero 3a

CornacosaHa Ha noptane Ne 11101 8



0asin 3a mepuo/,
6amn Ha 1-yto KT ¢ |  Gaut 3a mepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
3 cemecTp
BricTynienuve (goknan) Ha 6 6 12
3aHATHH
Koncriekt 2 2 2 6
CaMOIIOZIrOTOBKH!
KoHTponbHast paboTa 20
Onpoc Ha 3aHATUSIX 4 4 4 12
Ortuert 1o ysabopaTopHOi 10 10 20
pabore
CobecemoBaHue 4 4 4 12
Tect 18
Wtoro Makcumym 3a 20 40 40 100
TIepuoz,
Hapacraroiym utorom 20 60 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
banel Ha jaTy KOHTPOIBHOM TOUKH Onenka

> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW cCyMMBbI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 2

11.3. ITepecuer cymMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHapOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cyMMbI 0a/l7I0B B TPaAULMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)
9K3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)
4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74 D( )
OBJIETBOPUTETHHO
3¢ Y ) 65 - 69 Y P
OBJIETBOPUTE/IHHO) (3aUTeHO
o P 60 - 64 E (mocpencTBeHHO)
2 (HeYOB/ICTBODUTETHO) (He Hike 60 6asioB F (HeyzmoB1eTBOPUTE/TLHO)
3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1UTEpaTypa
1. Xwumus pagromarepuranos: YuebHoe nocobue / Kucrenesa M. I'., Hedenues E. B. - 2009. 266
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. [DnekrpoHHbIii pecypc] - Pexxum pgoctyna: https://edu.tusur.ru/publications/1360, gara obGpaieHus:
24.01.2017.

2. Paauromarepuasibl U paIMOKOMITOHEHTBI: Y ueOHoe rocobue / Conparosa JI. FO., Ky3e6nbix H.
WN. - 2012. 177 c. [DnekTpoHHbI# pecypc] - Pexkum poctyna: https://edu.tusur.ru/publications/2733, marta
obparrenust: 24.01.2017.

12.2. lono/sHMTe/IbHAA IMTeparypa

1. burnep, JI. P. Marepuasbl U 37eMeHTHI 3/IeKTPOHHOM TeXHUKU : YueOHOe mocobue s
cTyfeHToB crnenuanbHocTy 210106, 210104, u Hanpasnenus 210100 / JI. P. butHep ; denepanbHOe
areHTCTBO 10 o00Opa3oBaHui0, TOMCKHMI TOCYapCTBEHHBI YHUBEPCUTET CHUCTeM YIIpaB/ieHUs U
pazno31eKTpoHUKU. - Tomck : TYCYP, 2007. - 214 c. : un., Tabsn. - bubmuorp.: c. 213-214. - (Hanuume B
oubmmoreke TYCYP - 46 3k3.)

2. Hedenues, EBrennii BanepreBuu. Pagriomareprassl ¥ paJuOKOMIIOHEHTHI : yuebHoe rocobue
/ E. B. HedenrieB ; MunucrepctBo obpa3oBanusi Poccutickori ®eneparyn, TOMCKUH TOCYJapCTBEHHBIH
YHHBEPCHUTET CUCTeM YTIpaBJIeHUsI U Pai031eKTPOHUKH. - Tomck : TMIIZIO, 2000. - 289 c. : w1, Tabm. -
bubmuorp.: c. 289. (Hamuuue B 6ubnmoreke TYCYP - 29 3k3.)

3. ConpgaroBa, Jlriogmuna HOpreBHa. MarepuanoBesienrie u Marepuansl OBC @ yuebGHoe
nocobue / JI. FO. CongaroBa ; MuHKMCcTepCcTBO 00pa3oBaHMst U HayKu Poccuiickoii ®ezneparyy, ToMCKui
rOCy[lapCTBEHHbIM YHMBEPCUTET CHUCTEM YIpaB/leHus U pajuo3ieKTpoHUKH, Kadeznpa komIiekcHOM
MH(pOPMaLMOHHOW 6e30TMacHOCTH 37IeKTPOHHO-BBIUMC/IUTENBHBIX cucTeM. - Tomck : TMIIIO, 2001. - 182
C. : Wi - bubmmorp.: c. 181 (Hamuuue B 6ubmioreke TYCYP - 16 3k3.)

4. ConpgaroBa, Jlrommuna HOpbeBHa. MarepuanoBeeHre W Marepuanbl OBC @ yuebGHoe
noco6ue / JI. FO. CongaroBa ; MunucTepcTBo 06pa3oBaHusi U Hayku Poccuiickoit @enepauyn, Tomckuit
rOCy/lapCTBEHHbI YHHUBEPCUTET CHCTEM YIIpaB/lIeHUsI M PaJuOo371eKTPOHUKYM, Kadeznpa KOMIUIEKCHOM
nH(popMaLMOHHOM 6e30MacHOCTH 3/1eKTPOHHO-BBIUMC/IUTENBHBIX cucTeM. - Tomck : TMII/IO, 2001. - 182
C. : Wi - bubmvorp.: c. 181 (Hanuuue B 6ubmoreke TYCYP - 16 3k3.)

5. TlpeobpakeHckuii, Anekceli AnekceeBruu. MarHWTHbIE MaTepHasibl U 37eMEeHTHI : Y4eOHUK
n71st By30B / A. A. IlpeobpaxeHckuii, E. I'. buiiapg. - 3-e u3z., nepepa6. u gor. - M. : Bricias mikoia,
1986. - 352 c. : un. - bubmuorp.: c. 346-348. -IIpegm. ykas.: c. 349-350. (Hanuuue B 6ubmoreke TYCYP
- 10 9K3.)

6. Amntunos, bopuc JIbBoBMuU. Marepranbl 3/1€KTPOHHOM TEeXHUKW: 3a/jaud U BONPOCHI :
YuebHoe nocobue st By3oB / B. JI. Aatunos, B. C. CopokuH, B. A. TepexoB. - 3-e u3/i., CTEPEOTHII. -
CII6. : Jlanb, 2003. - 206[2] c. : w1, Tabn. - (Yuebuuku st By3oB. CrieruasbHasi IdTeparypa). -
bubmuorp.: c. 207. - ISBN 5-8114-0410-7 (Hanuuue B 6ubmoreke TYCYP - 101 3k3.)

7. TpybuipiH, Anekcangp MuxaiinoBuu. JneKTpopasvoMarepransl: [Ins3neKTpuku : YuebHoe
nocobue (Iyi1 aABTOMATM3WPOBAaHHOW TexHojmorud oOyuyenus) / A. M. Tpyouusin ; Tomckas
rOCyJapCTBeHHas! aKaleMusi CHCTeM YTIPaBIeHUsl U PaJji03/IeKTPOHUKH. - Tomck : [6. u.], 1995. - 76 c. :
puc. - Bubmuorp.: c. 76. - ISBN 5-86889-021-3 (Hanuuue B 6ubmoteke TYCYP - 22 3k3.)

12.3 YueOHo-MeTOgHUECKHE I10CO0HS

12.3.1. O6s3are/ibHbIE Y4eOHO-MeTOAMYECKHe MOCo0us

1. TexHonoruu U MaTepuanoBefeHue: MeTofuuecKre yKasaHUsl M 3aflaHusl [J1s MIPaKTUUeCKUX
3aHATUM U camocTosiTesibHOM paboTsl / CongatoBa JI. FO. - 2012. 19 c. [DnekTpoHHbIH pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/1774, nara obpaujenus: 24.01.2017.

2. Papuromarepuasibl ¥ paZJMOKOMIIOHEHTHI: MeToinyeckue yKa3aHUs Y 3a/laHus [1JIs IPOBeJleHust
NpaKkTUYeCcKUX 3aHATUW no gucuurivHe / Conpgarosa JI. FO. - 2012. 29 c. [OnekTpoHHBIM pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1327, nara obpaitenus: 24.01.2017.

3. Marepuanbl U KOMIIOHEHThI 3/1eKTPOHHBIX CPe/ICTB: MeToAnuecKue yKa3aHUs U 3a/jlaHus [Jist
TIPOBe/IeHHsI ayZIMTOPHBIX 3aHATHM M CaMOCTOsITe/IbHOM paboThl cTygeHToB / Congarosa JI. FO. - 2013. 16
c. [OnexTponnbiii pecypc] - Pexxum gocrtyma: https://edu.tusur.ru/publications/2927, nara obpaijenHust:
24.01.2017.

4. WccnepoBaHve TeMIIepaTypHOW CTaOWIBHOCTH AW3IEKTPHUUECKOW TMPOHMI[AeMOCTH TBEPBIX
JVSNIeKTPUKOB: PyKoBOACTBO K JiabopaTopHoil pabore [ CTyAeHTOB criefiuaabHocTH 211000
KoHcTpynpoBaHHe 1 TeXHOJOTHs 3MeKTPOHHBIX cpeficTB / Ky3ebnbix H. U. - 2015. 16 c. [DneKTpoHHBIN
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/4944, nara obpamenus: 24.01.2017.
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5. WccnenoBaHue cerHeTO3/eKTPUKOB: PyKOBOACTBO K y1abopaTopHO# paboTe [ CTYZeHTOB
cneransHOCTH 211000 KoHCTpyMpoBaHMe W TeXHOMOTHS 37eKTPOHHBIX cpeAcTB / Ky3ebHwix H. U. -
2015. 16 c. [DnekrpoHHbI pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/4945, nata
obpamenus: 24.01.2017.

6. WccnemoBaHve TemIiepaTypHOM 3aBUCUMOCTH S/€KTPUYECKOW TPOBOAUMOCTH TBEP/bIX
JU3JIEKTPUKOB: MeToanuecKrde yka3aHusl K jlabopatopHoii paborte / CnaBHukoBa M. M. - 2012. 13 c.
[DnekTponHsIii pecypc] - Pexkum moctyma: https://edu.tusur.ru/publications/1314, mara obparieHus:
24.01.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHUUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHasbl [l CAMOCTOSITe/TbHOM U ayJUTOPHOUW paboThl 00yUaroImuxcs
Y3 UKMC/ia WHBA/IWJIOB MPeJOCTaB/sAIOTCS B (POpMax, aZlaiTUPOBAHHBIX K OrPaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

J1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B MleyaTHOW (hopMe yBeIMYeHHBbIM ILIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-ABUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH)OPMAILHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
MporpaMMHoOe o0ecreueHue

1. O6pa3oBaTte/nbHbIii OPTa/ YHUBEPCUTETA

2. bBubnuoreka yHuBepcHUTeTa

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKS K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecreyeHue /IS IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHM JIEKLUOHHOTO TWIA, TPYMINOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi ¥ TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TI0CAIOYHBIX MECT He MeHee 22-24, 060py0BaHHasi JOCKOM U CTaHjapTHOUW yueOHOM Mebenbio. VimeroTcs
Har/siiHble 1Mocobus B BUjle TIpe3eHTaluii, pa3ZlaTOUHBbIX M JAeMOHCTPAIL[MOHHBIX MaTepuasoB 10
JIEKIIMOHHBIM pa3ziesiaM JUCLIATITUHEI.

13.1.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT
Ons  mpoBefeHWst  /1labOpaTOPHBIX — 3aHATUMA  UCTIO/NB3yeTcs — yueOHO-UCCIefoBaTebCKast
BBIUMC/IATE/IbHAs Jlaboparopusi, pacrioniokeHHast 1o azgpecy 634034, Tomckasi obmacts, T. Tomck, mip.
JleauHa, a. 40, 4 sTax, ayza. 427. CoctaB obopyzaoBaHus: YuebHast Mmebesb; Bombrmerpsl B7-20 (2 mit.),
B7-21 (3 wrt), B7-23, B7-34. Tepaommetp samrnoBbiii E6-3. Tepaommerp E6-13A. Lludposoit
mysasTUMeTp APPA103 (3 wit.). MydenbHas reus - 3 mT. TepMoriapbl XpoMe/ib-aatoMeb.

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /JIjisi CaMoCTOsITe/IbHOH PadoThI
[nisi camocTosTesTbHOM paboThl WCTONb3yeTcsl yueOHasi ayauTOpusi (KOMITBIOTEPHBIM Kacc),
pacriosio)keHHas 110 azgpecy 634050, r. Tomck, np. Jlenuna, 40, 4 3Tax, ayg. 425. CoctaB 000pyI0BaHMS:
yuebHasi mebenb; kommbioTepbl Kiacca He Hiwke [IDBM INTEL Celerom D336 2.8[Twh. - 8 mir;
KoMribloTepbl  TiogkmoueHsl K cetu WHTEPHET wu  obecrieunBaioT [JOCTYNT B 3/IEKTPOHHYHO
WH(OPMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHre JUCIUTIHHBI JJIsl JIMI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS
OcBoeHue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero 1 crielMasbHOTO Ha3HAYeHHS!.
[lpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIpelyCMOTPEeHO HCIO/Ib30BaHue
3BYKOYCWIMBAIOILleH anmaparypbl, MYJbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
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nipyreMa/miepesiaud yueOHoOH MH(OpMaIK B AOCTYIHBIX (popMax fijisi CTYZAEHTOB C HAapYIIeHUsMHU CJTyXa,
MOOW/IBHOUM cHUCTeMbl OOyueHusi [jis CTYAeHTOB C WHBaIUJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
cucTeMbl. YueOHasi ayAUTOpHsi, B KOTOPOW OOyuarOTCsl CTyAEHTHI C HapylleHHeM C/iyxa, 00OpyZoBaHa
KOMIMBIOTEPHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHUKOW, 37IeKTPOHHOW [JOCKOW, MY/IbTUMeIUNHOMN
CUCTEMOM.

[Mpu obyueHUH CTY[eHTOB C HApPyLIeHHWAMH 3PeHUsIMH TIDeJyCMOTDEHO UCII0/Ib30BaHUe B
JIEKITMOHHBIX 1 YUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JIOCKe WM CJaiifia Ha SKpaHe) TpH MOMOIIY BUeOyBendnTenel 17s yaajieHHOTo MPoCMOTpa.

[Tpu o0yuyeHUU CTY[EHTOB C HApyILIeHUSIMH ONMOPHO-JBUraTe/ILHOTO amnmapara HCIOb3yHTCS
asbTepHaTHBHbIE yYCTPOWMCTBA BBOZAA WHGOPMALIMU U [IpyrHe TeXHUuUecKWe Cpe/iCTBa TpHeMa/repeauu
yueOHOM MHGbOpPMAIUK B JOCTYIHBIX (opMax il CTYAE€HTOB C HapylIeHWSMU OTOPHO-ABUraTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJis T0fiel C UHBaTUJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOAMUYECKHE PeKOMeHJal[uH
@OH/, OLIEHOUHBIX CPEACTB W THUIIOBbIe KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Jis OLIEHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|y 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH
30POBbsA
[ns CTy[eHTOB C WHBaJWJHOCTBIO IPeAyCMOTPEHBI [OIOJHUTEe/IbHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaO/uIle.

Tab6mra 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /ISl CTYIEHTOB C HHBA/IMAHOCTHIO

Bubl 0TIO/MHUTENBHBIX OLJeHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL M OL|eHKH

Kareropuu ctyzseHTOB
DU CTYA pe3ynbraTtoB 00yUeHust

TeCTI:I, IMMCbMEHHBbIe CaMOCTOATe/TbHbIe

C HapylieHusIMuU
paboThI, BOTIPOCHI K 3aUeTy,

[IpeumyIiiieCTBEHHO NTUCbMeHHast

cyxa

KOHTPOJTbHBIE PAOOTHI

TpoBepKa

C HapyluieHusIMHU
3peHus

CobeceioBaHe TI0 BOTIPOCaM K 3aueTy,
OTpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHre AMCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCHbMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMEeHHbIE CAMOCTOSITE/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML| C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHas (opma TipefloCTaB/ieHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyneHTaM C WHBAJIMIHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMCbMEeHHO Ha Oymare;
HabOp OTBETOB Ha KOMITLIOTEPE;
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- Habop OTBETOB C UCIO/H30BaHKEM YCJIYT aCCUCTEHTa;

- Tipe/iCTaB/eHe OTBETOB YCTHO.

[porienypa olieHWBaHUsSI pe3y/bTaTOB O0OyUeHUs] UHBAIUOB 0 AUCLUIUIMHE TpeJyCMaTpHUBaeT
nipefjocTaB/ieHre uHbopMaluu B hopMax, aZlaliTHPOBAHHBIX K OrPaHUUYeHUSIM UX 3[I0POBbsI U BOCTIPUSTHUS
vHdOopMaluu:

Jins I ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- B revaTHo (opMe yBe/lMYeHHbIM IPUGTOM.

Jins ury ¢ HapylIeHUsIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

Jns I ¢ HapylIeHUsIMM ONOPHO-JABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B IleyaTHOU (hopme.

[Tpu HeoOXoAMMOCTH AJisi 0OYUArOIIMXCS C MHBAIMAHOCTBIO TPOLeyPa OLeHWBaHUS pe3y/bTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO ITArloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MarepuanoBeaenue

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBnenue mo/irotoBku (crieliasibHOCTh): 15.03.04 ABTOMAaTH3aLUA TEXHOIOTHYECKHX MPOLIECCoB
Y NMPOU3BO/ICTB

HanpasneHHocTs (11po¢uib): ABTOMaTH3aUs TEXHO/I0THUeCKHUX MPOLeCcCOB U MPOU3BO/CTB

dopma 0OyueHUs: OUHAsA

PakynbreT: PBC, PaKky/1bTeT BEIYMC/IUTE/IBHBIX CUCTEM

Kadenpa: KCYII, Kajdeapa KoMnbOTePHBIX CUCTEM B yIIPaB/IeHUH M NPOEKTHPOBAHUU

Kypc: 2

Cemecrtp: 3

YuebOHbI# M1aH Habopa 2012 rozga

Pa3paboTumku:
— [Houent kad. KYIP KucreneBa M. I.

3auet: 3 ceMeCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-2 CTI0COOHOCTBIO BBIOMPATh OCHOBHBIE U HomkeH 3HaTh PU3UKO-XUMUUECKUE
BCIIOMOrare/ibHble MaTepuasbl [ CBOMCTBa MaTepyasioB, TUMbl XUMHUYECKUX
M3TOTOBJIEHUS U3/Ie/THUH, CITOCOObI peanu3al[ii | CBsi3eH, CBOMCTBA KPUCTAJI/TMUEe CKMX
OCHOBHBIX T€XHOJIOTMYeCKUX IIPOLIeCCOB, MaTepuasoB, 3aBUCHMOCTb CBOWCTB
aHa/IMTUYeCKre U YMC/IeHHble MeTO/bl IIPU MaTepuasioB OT UX CTPOEHUS U COCTaBa ;
pa3paboTKe WX MaTeMaTU4yeCKUX MOJiesiel, IomkeH ymeTh PalioHa/IbHO BLIOUPATh
MeTO/bl CTaH/aPTHBIX UCIIBITAHUMN T10 Marepuasbl Py pa3paboTKe TEXHUKO-
orpeziesieHUI0 (PU3MKO-MeXaHNUeCKUX CBOMCTB | 9KOHOMHUYECKOT0 000CHOBaHMSI MPOEKTa B
Y TEXHOJIOTMYECKHUX [T0Ka3aTreseld MaTepyasioB 1 | 3aBUCUMOCTH OT MPeAbSB/ASEMbIX K HUM
TOTOBBIX U3/|e/INM, CTaHAaPTHbIE METObI UX TEeXHUUECKUM TPeOOBaHUSIM;
MPOEKTHUPOBaHUS, IPOrPeCCUBHBIE METO/bI [Hooken Bnasets HaBbikamu pacueta
3KCIUyaTalyy usfiennnn rapaMeTpOB MaTepuasoB, IPUMeHSEMbIX B
[TK-3 TOTOBHOCTBIO TIPUMEHSITh CTI0COOBI /IEKTPOHHOM TEXHHKE. ;

paLOHa/IbHOTO UCII0/Ib30BaHUS ChIPbEeBbIX,
SHepreTUYeCKUX U JPyrux BUJIOB PeCypCoB,
COBpeMeHHbIe MeTOZIbI pa3paboTKu
MaJIoOTXOAHBIX, SHeprocOeperaroimx 1
5KOJIOTHYEeCKU UHUCTBIX TEXHOJIOTUM, CPe/ICTBA
aBTOMaTH3aLu1 TeXHOJIOTMUeCKUX MPOLeCCOB U
TIPOU3BO/ICTB

OO1e XapakTepUCTUKHU TOKa3aTeseld ¥ KPUTEPUEB OLIEHUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHBI B Ta0/HIe 2.
Tabsuria 2 — OO611Me XapaKTePUCTUKH TOKa3aTe/iel ¥ KpUTEPHEB OLIEHUBAHUST KOMIIETEHIIHI 110 Taram

Ilokazarenu u
KpUTepUHr

3HaThb

Ymets

Bnagets

OTMMYHO (BBICOKMM
YPOBEHD)

Ob6nazmaet dhakTHue CKUMHU
Y TEOPETHUECKUMHU
3HAHUSIMM B TIpe/ieiax
n3y4yaeMoi 06/1acTH ¢
MOHUMAaHUEM TPAHHUI]

MIPUMEHHUMOCTH nipobsiem

O6nagaeT Axana3’oHOM
MIPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Pa3BUTHS
TBOPUECKHX PelIeHHH,
abCcTparupoBaHus

KonTposnupyet paborty,
TIPOBO/IUT OLIEHKY,
COBepIIeHCTBYeT JeNCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

Ob6nagaeT Auana30HOM

BepeT 0TBeTCTBEHHOCTH 3a

yPOBEHb) TIpOLIeCChl, obIIMe MPaKTUUeCKUX YMEHUH, | 3aBeplleHue 3aJau B
TIOHSITHS B TIpeiesiax TpeOyeMbIX /ISl peLleHNsT | KCCIIeI0BaHUH,
r3yuyaemol obsactu oripe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE

00/1aCTH UCC/Ie[0BaHUS TIOBe/IEHHE K
o0cTosITeNTHCTBAM B
pelieHUH pobiem

YnosnetBopuTenbH | ObOnazaeT 6a30BbIMU O6/1a/jaeT OCHOBHBIMU PaboTaeT ripy npsiMom

0 (TIoporoBbIi 00IIMMU 3HAHUSIMU yYMeHUsIMH, TpeOyeMbIMU | HaOJTIOIeHUH

YPOBEHb) /151 BBITIO/THEHUST TTPOCTBIX
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3a/a4u

Tabnumia 3 — STankl

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerennus ITK-2
[TK-2: criocoOHOCTBIO BHIOMPATh OCHOBHBbIE M BCIIOMOTaTe/IbHbIe MaTepuasbl [jisi U3TOTOBJIEHHS
W3/Ie/TAi, CII0CO0bI peayii3alidd OCHOBHBIX TEXHOJIOTUUECKUX MPOIeCCOB, aHATMTUUECKUe U YHUC/IeHHbIe
MeTObl TIpU pa3paboTKe WX MaTeMaTHUeCKUX MOoJiesiel, MeTO/bl CTaHJapTHBIX HWCIBITAHUHA TI0
orpe/ieNleHUI0 (PU3NKO-MeXaHUueCKUX CBOMCTB U TeXHOJOTMUYeCKUX MOoKa3aTesield MaTepruaioB U TOTOBBIX
W3/le/Tuk, CTaHAApTHbIE METO/bl X MPOEKTUPOBaHUs, TTPOrPeCCUBHBIE METO/bI SKCILTyaTalluy U3/e/Tnu.
st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIETeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabmuile 3.
OpPMMPOBaHUsI KOMITETeHL[MH U UCI0JIb3yeMble CPeJICTBa OLleHUBaHUS

MaTepuasoB U
KOMITOHEHTOB,
TIPUMEHSIEMBIX TIPU
aBTOMaTH3aLuu
TeXHOJIOTUYeCKUX
TIPOLIeCCOB U
TIPOM3BO/ICTB,
aHATUTHUUECKUE U
YKC/IeHHbIe MeTO/IbI TIPU
pa3paboTke HUx
MaTeMaTHhyeCKUX
MoZienen.

MaTepuasbl /st
W3rOTOBJIEHUS U3/e/TUH,
CTPOUTD MPOCTeHIIIIe
¢busmueckue u
MaTeMaTHhyeCcKre MOZeTh
Y OCYIIIeCTB/ISATh
parrioHaIbHbBIN BEIOOD
OCHOBHBIX U
BCIIOMOTaTe/IbHbIX
MaTepuasioB Jis
W3TOTOB/IEHUS U3/Ie/THNH,
TIPUMEHSIEMBIX TIPU
aBTOMaTHU3alux
TeXHOJIOTUYEeCKUX
TIPOIIECCOB U
TIPOM3BO/ICTB, pelllaTh
CTaHJAPTHBIE 3a/1auu C
TpUMeHeHeM
rH(OpMaIMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUH.

CocraB 3HaThb Y™meTb Bnagets
CopeprxaHue DU3HUKO-XUMHUUECKUe Br10MpaTh OCHOBHbBIE U Criocobamu peasi3aiin
3TaroB CBOMCTBA Y Ha3HaueHue BCIIOMOrare/ibHble OCHOBHBIX

TeXHOJIOTHYE CKUX
TIPOL[eCCOB,
aHA/IUTUYECKUMU U
YMC/IEHHMHU MeTo/laMH TIpU
pa3paboTke Ux
MaTeMaTHueCKUX
MoZiesiel, MeTolaMu
CTaHJAPTHBIX UCTIBITAaHUN
10 oripefiesieHH0 (hH3UKO-
MeXaHHYeCKHUX CBOWCTB U
TeXHOJIOTHYE CKUX
roKa3saTesieli MaTepuaioB
Y TOTOBBIX W3/Ie/TUN U
MeTOAAMU UX
MTPOEKTUPOBAHUS

Bunpl 3aHATHI

* JlaboparopHbie
3aHSITHS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* JlabGopaTtopHble
3aHSITHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHTposbHast paboTa;
* Ortuet 110
nabopatopHoii pabore;

* OripocC Ha 3aHATHUSIX;

* BeicTynnenue (goknafg,
) Ha 3aHATHY;

* KoHcnekt
CaMOTIOATOTOBKY;

¢ Tecrt;

* CobecenoBaHue;

* KoHnrposnbHas pabora;
* Ortuer no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHue (f0K1az
) Ha 3aHATHY;

* KoHcriekt
CaMOTIOAITOTOBKH;

* Tecr;

* CobecenoBaHue;

* Ortuet o
naboparopHoii pabore;

* Brictynienue (goknazn
) Ha 3aHSITHH;

* 3auerT;
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* 3auerT;

* 3aueT;

(DOPMYJ'II/IPOBKE[ roKazaTtesied u KpUTepUEB OLI€eHWBAHUSA ,I:[EIHHOI‘/JI KOMITIeTeHIIMW TIpUBELE€HA B

Tabnure 4.
Tabnuija 4 — ITokasaresu ¥ KpUTEPUU OLieHUBaHHsI KOMITeTEHL[MM Ha JTarax

CocraB 3HaThb YmeTb Bnagetb
OtmuHo * MoxeT aHa/IM3UpOBaTh | * YMeeT pelars 3ajaund | * (CaMOCTOATeIbHO

(BBICOKMI YPOBEHbD)

CBSI3U MEXy
pa3/IMUHbIMU
(busrnuecKkuMu
TIOHSTUSIMH U MOJIeJISIMH,
TipeZiCTaB/sieT CroCcobbI U
pe3y/bTaThl
WCTIO/Ib30BaHUS
pa3/INYHbIX HU3UKO-
MareMaTHuyeCKUX
MoJiesied MaTepyasnoB 1
KOMTIOHEHTOB,
TIPUMEHSIEMBIX TIPH
aBTOMaTHU3aluu
TIPOM3BO/ICTB.
OO6oCHOBBIBaeT BLIOOD
MeTo/ia U IJIaH peLleHus
3ajlaudl. ;

TTOBLIIIEHHOM
CJIOKHOCTH, KOPPEKTHO
BbIpaXKaThb U
apryMeHTUPOBaHHO
000CHOBBIBAThH
pe3yJIbTaThl.;

roi0MpaeT U BeIOMpaeT
OCHOBHBIE U
BCIIOMOTaTe/TbHbIe
Marepuasbl JiIst
W3rOTOBJIEHUS U3/Ie/UH,
CrocoObI peau3alium
OCHOBHBIX
TEXHOJIOTUeCKUX
TIPOLIeCCOB,
aHA/TUTUUECKUE U
YKC/IeHHbIe MeTO/IbI TIPU
pa3paboTke ux
MaremaTrruyieCKUX
Moziesier, MeTozbl
WCIIBITAHUM T10
orpeiesieHUI0 (GU3HKO-
MeXaHUUeCKHUX CBOUCTB U
TEXHOJIOTUeCKUX
rokasaresieli MaTepranoB
Y TOTOBBIX U3/|e/Hi;

Xopotiio (6a30BbIit

e JloHUMaeT CBS3U

* Ymeer peliarb

* MoseT BbIOMpaTh

OCHOBHbIe (pu3nUecKre
(akThbl, ujeu; 3HaeT
OCHOBHbIE a/ITOPUTMBI
pellieHus] TUTIOBLIX 3a/1au.

b

npubopoB. YMmeeT
paboTaThb CO CTIpaBOYHOMN
nMTepaTypoi. Ymeer
OOBSICHUTE pe3y/bTaThl
CBOe# paboThL. ;

YPOBEHb) MeXy pa3/InuyHbIMU TUIOBBIE 3a/laun OCHOBHbIE U
(busnuecKUMu MaTemMaTUueCKu BCIIOMOTaTe/IbHbIe
MOHATUSIMU, UMeeT BbIPAXaThb U C MaTepuasibl /s
ripe/icTaB/ieHUE 0 (hr3uUeCcKol TOUKU W3TOTOBJIEHUS U3/le/TnH,
(bU3MKO-MaTeMaTUYeCKUX | 3PEeHUsI apryMEeHTHUPOBaTh | CIIOCOOBI peanu3aliu
Mo/ie/IsiX B JaHHOM pe3y/bTaThl aHaIu3a OCHOBHBIX
00s1acTy 3HaHWH, 9KCIIePUMEHTAJIbHBIX U TEeXHOJIOTHYe CKUX
aprymMeHTHpPYeT BbIOOp TeopeThueCKux TpOLIeCCOB,
MeTo/la PelLlleHUs 3a/jauy, | UCC/IeOBaHUMN WHTEpIpeTUpOBaTh U
COCTaB/IsIeT TJ1aH MaTepuasioB 1 W/TFOCTPUPOBATh
pellieHus1 U Tpauuecku | KOMITOHEHTOB, MOy YeHHbIe
W/UTHOCTPUPYET 3afiauy. ; | MpUMeHsieMbIX TIpU 9KCIepuMeHTa/IbHbIe U
aBTOMAaTH3aLu1 TeopeThuUeCcKue
TIPOU3BO/ICTB.; pe3y/ibTaThl.;
YI0BIETBOPUTE/IbH | * JlaeT ompe/e/eH st * Pacniosnaet * Hcnionb3yer
0 (1IOpOroBeIi OCHOBHBIX TIOHSITHH, pa3uyHbIe TUIIbI CTaHJapTHbIe METO/bI
YPOBEHb) BOCITPOU3BOAUT TIPUMEHSIEMbIX WCIBITaHUM 110

onpejeneHur0 (PU3MKO-
MeXaHUYeCKHUX CBOMCTB U
TEeXHOJIOTHYe CKUX
ToKa3aresied MaTepuaioB
Y TOTOBBIX U3/Je/Ui U
CTaH/apTHbIE METO/bI UX
MPOEKTHUPOBaHMUS;
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I1K-3:

FOTOBHOCTBKO TIPUMEHATDH

2.2 Komnerenuus I1K-3

CI1I0Co0BbI

PallMOHA/IBHOI'O

HCITI0/Ib30BaHUA

CbIPDBEBBIX,

SHEepPreTHUeCKUX W [JPYTUX BHUIOB PECypCOB, COBPEMeHHble MeTOZbI Pa3paboTKM Majl00TXO/HBIX,
3HeprocbeperamIUX U SKOJTOTHUECKH YMCTBIX TeXHOJIOTHM, CPe/ICTBa aBTOMATH3al[uM TeXHOIOTUUeCKUX
TIPOLIECCOB U MPOM3BO/CTB.

[7nst bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMITeTeHIUM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMbIe CPeZICTBA OL€eHUBAHUS

TeXHOJIOTHH, CPe/ICTBa
aBTOMAaTH3aLu1
TeXHOJIOTNUe CKUX
TIPOLIeCCOB U
TIPOM3BOJICTB.

COBpPEMEHHbBIE METO/IbI
pa3paboTku
MaJIOOTXOZHBIX,
3HeprocOeperarImx u
9KO0JIOTHYE CKA UUCTBIX
TeXHOJIOTHH, Cpe/iCTBa
aBTOMaTHU3aluu
TEXHOJIOTUUeCKUX
TIPOLIeCCOB U
TIPOM3BO/ICTB.

CocraB 3HaThb YMmeTb Bnagets
CopepxaHue 3HaTh OCHOBHbIE OcBauBarb 1 MeTtozmamu pa3paboTkKu
3TaroB 5KCIepUMeHTAa/IbHbIe 5KCITyaTUPOBAaTh HOBOE | 3KCITIePUMEHTAaJ/IbHbIX

MeTo/Ibl ¥ TPUOOpPHEI yii | 000pyJoBaHue, TIPOBOAUTE | MAKETOB YIIPABJISIOIINX,
paLoHaIbHOr0 WCC/IeIOBaHUS HMH(MOPMAI[MOHHBIX U
WCII0/Tb30BaHUsI (b131UeCKUX CBOWCTB VICTIOJTHUTE/IbHBIX
CBhIPbEBBIX, MaTepuasioB U MOJy/Iel CpeficTBa B
SHepreTUYeCKUX U JPYTUX | KOMIIOHEHTOB, aBTOMar13aLyu

BU/IOB PECYPCOB, TPUMEHSIEMBbIX /151 TE€XHOJIOTUYE CKUX
COBpeMeHHbIe MeTO/bl paLMoHaIbHOTO TMIPOLIeCCOB U MPOU3BOJCTB
pa3paboTku WCI0J/Ib30BaHUS C IpUMeHeHueM
MaJI00TXO/[HBIX, CbIPBEBBIX, COBPEMEHHBIX
JHeprocbeperarIyx 1 9HepreTUYeCKUX U IPYTUx | MHGOPMAIIMOHHBIX
9KOIOTMUe CKU YUCTBIX BU/IOB peCypCoOB, TeXHOJIOTUH.

Bunpbl 3aHATHI

* JlaboparopHbie
3aHSTHS;

* Jlekuuy;

* CamocTrodTebHas
paborta;

* JlaboparopHsbie
3aHATHS;

* Jlekuuy;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
3aHATHS;

* (CamocTodTenbHas
paborta;

Ncronb3yembie
cpefcTBa
OL|eHHBaHUs

* KoHtposnbHas paboTa;
* Otyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHUSX;

* BricTynnenue (JoKaaz
) Ha 3aHATUY;

* KoHcnekT
CaMOTIOIrOTOBKY;

* TecT;

* CobecenoBaHue;

e 3auerT;

* KourposnbHas pabora;
* OtyeT no
nabopatopHoii pabore;

* Omnpoc Ha 3aHATHUSAX;

* BeicTynuieHue (gokmnaz
) Ha 3aHATUY;

* KoHcrekT
CaMOTIOATOTOBKH;

* TecT;

* CobecenoBaHue;

* 3auer;

* Otyet no
naboparopHoii pabore;

* BricTynienue (goknazn
) Ha 3aHSITHH;

* 3auert;

dopMynMpoBKa TOKa3aTe/eil W KpuTepreB OLeHMBaHUsSl [JaHHOM KOMIIeTeHLIMU TpUBeJeHa B

Tabmumie 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaTb YMmeTb Bnagets
OminuHo * 3HaeT COBpEMEHHbIe * Ymeer * CaMOCTOATeNIbHO
(BBICOKHMI YPOBEHb) | 3KCIIepUMEHTAIbHBIE SKCIIyaTUpOBaTh HOBOE noAOrpaeT ¥ TOTOBUT JIJIsI

MeTOZbl ¥ PUOOPEI Ayii | 0bopynoBaHue, JKCTIepUMeHTa
VICC/Ie[IOBaHNS U IIPOBOJUTh HeoOxoarMoe
pa3paboTKu criocoboB WICCITeJOBAHUS obopyznoBanue. Bnageer

JHEpreTuyeCKux u

MpUMEHAEMBIX /11

paLMOHaBHOTO bu3MUeCKUX CBOUCTB Pa3HBIMU CII0COOaMU
VICTI0/Tb30BaHUsI MaTepuasoB U rpe/iCTaBIeHUs
ChIPbEBBIX, KOMITOHEHTOB, pe3y/bTaToB B
SHepreTUYeCKuXx 1 TIpUMeHsIEMBbIX /IS rpaguueckou,
IPYTUX BUIOB PECYPCOB, | paljMOHAIbHOTO MaTeMaTuueckoit popme,
COBpeMeHHbIe MeTO/bI VICTI0/Tb30BaHUsI B (hopme (r3ruecKux
pa3paboTKu ChIPbEBBIX, Mojiesnei. ;
Masl00TXO/IHBIX, SHepreTUYeCKUX U
3HeprocbeperamIuyx u IPYTUX BUIOB PECYPCOB,
9KOJIOTMUeCKU UMCThIX VICTI0/Tb30BaTh
TeXHOJIOTUM, CpeZiCTBa coBpeMeHHbIe MeTO/Ibl
aBTOMaTHU3aL|H pa3paboTKu
TeXHOJIOTue CKUX MasI00TXO/IHBIX,
TIPOLIeCCOB U 3Heprocbeperammyx u
TIPOM3BO/ICTB.; 9KOJIOTMUe CKU UHCThIX
TEeXHOJIOTHM, Cpe/iCTBa
aBTOMaTU3aluu
TeXHOJIOTUe CKUX
TIPOLIeCCOB U
TIPOM3BO/CTB.;
Xoporio (6a30Bbiii | ¢ 3HaeT OCHOBHBIE * YMeeT NpOBOAUTEL » CaMOoCTOATebHO
YPOBEHb) MeTO/Ibl ¥ IPUOOPHKI /il | UCCeJOBaHUs paboraeT Ha
WCCIe[JOBaHUsI CBOMCTB (bur3MUeCKUX CBOMCTB HCCeJoBaTeTbCKUX
MaTepuasoB, MaTepuasoB U yCTaHOBKax. MokeT
TIPUMEHSIEMBIX [IJisI KOMTIOHEHTOB, BBIOMPATh | WHTEPIIPETHPOBATh U
palMoHaIbHOT0 MaTepHaJbl, W/UTIOCTPUPOBaTh
WCTI0/Tb30BaHUs TIpUMeHsieMble [I7is T0JTyuYeHHbIe
CbIPBEBBIX, paLMOHaNIbHOTO 5KCrieprMeHTabHble U
SHepreTUUeCKUx U WCTIO/Tb30BaHUS TeopeTuueckKue
JPYTUX BUJIOB DECYPCOB, | ChIPbEBBIX, pesy/bTaThl.;
coBpeMeHHbIe MeTOZIbl SHepreTUYeCKUX 1
pa3paboTku CpeZiCTBa aBTOMaTU3aL[u1
MaJI00TXO/IHBIX, TeXHOJIOTUUe CKUX
3Heprocbeperamyx u TMIPOLIeCCOB U
9KOJIOTMUeCKU UUCTBIX TIPOKM3BO/ICTB;
TeXHOJIOTUH. ;
YI0B/IETBOPUTE/IBH | * 3HAeT CTaHAapTHbIE * Ymeer * [IpaBuibHO
0 (1IOporoBbIi METOZIbl ¥ IPUOOPKI AJif | IKCTUTyaTUPOBATh HCII0JTb3yeT TPUbOopHI,
ypOBEHB) UCC/1eS0BaHUA CBOIICTB CTaHJapTHOeE YKa3aHHble B OIIMCAHUU
MaTepHasioB, obopyznoBaHue /s naboparopHoii paboThl,
TIPUMEHSIEMBIX [IJIsI WCC/IeJOBAHUS TOHUMaeT
parMoHaIbHOTO (bU3MUeCKUX CBOWCTB TE€PMUHOJIOTHIO U
WCTI0/Tb30BaHUsI MaTepuasioB U CYL[HOCTb TPOLIeCCOB.;
CBIPBEBBIX, KOMITOHEHTOB,
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JPYTUX BUJIOB PECYPCOB.; | palMOHAIbHOrO
WCI0JIb30BaHUs
CbIPbEBBIX,
JHepreTUYeCKUX u
JPYyTUX BUJIOB PECYPCOB;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB W (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLMX STanbl ()OPMHUPOBAaHUSI KOMIIETEHLIMM B TpoOLlecce OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeYIOIeM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY

— Uem pasnuuaroTCs NPOBOJHUKM, TONYIIPOBOAHUKA M [AUSJIeKTPUKU? UTO Takoe 3Heprus
MOHM3aluMu aroma? UYTo Takoe SHeprus CpPOACTBA aroMa K  3/eKTpoHy? Uto  Takoe
37IeKTPOOTpULIaTeIbHOCTL? Kak BO3HMKaeT MOHHas, KOBaJieHTHasd CBA3L? UTO Takoe MeTa/uiMyeckKas
cBs13b? Ha3oBUTe BUBI MeXMOJIEKY/ISIPHbIX CBsizeid. OCHOBHbIE 3/IeKTpUUeCKHe TlapameTpbl MeTaslioB.
Kak 3aBUCHT yZ#e/nbHOe COMPOTMB/IEHME MeTa//IOB OT TeMmriepaTypbl? Kak 3aBUCHT yiesnbHOe
COTIPOTHB/IEHUE METa/lJIOB OT TIpUMeceit u Apyrux AedekToB? UTo Takoe TemriepaTypHbIH KO3hhHUI[EHT
yAeNbHOT0 CcOonpoTHBaeHusi? OCHOBHBIE 3/1eKTPUUECKUe CBOMCTBA MeTa/sIMyecKuX CruiaBoB. UTo Takoe
VHTepMeTasyinueckue coeuHeHusi? Uto Takoe momsipusauus? [laiite orpezesieHyde MO/sPU30BaHHOCTH,
MOJISIPU3YeMOCTH,  [AU3TIeKTPUUYECKOW  MpOHMULIaeMOCTH. Bugel  monsipuzanuu. Kak — 3aBUCHT
[IW3/IeKTpUUeCcKass  TPOHULIAeMOCTb  OT  TemrepaTypbl?  ODJIeKTPOINPOBOJHOCTh  JU3JIEKTPHUKOB.
HOusnektpuueckue morepu. YTo Takoe TaHTeHC yrja AWSAeKTpUUecKUX roTepb? OCHOBHbIE CBOMCTBA
CerHeT03/1eKTPUKOB. [1be303/1eKTpuKu. OseKTpeThl. JKuakue KpucTamwibl. Knaccudukaiys MarHUTHBIX
MaTepuasoB. /Iua- u rmapamarHeTuku. ®@eppo- u ¢eppumarHeTdku. KpriBass HamMarHuuuBaHus. YTo Takoe
MarHUTOMSATKMEe ¥ MarHUTOTBep/ble MaTepuabl?

3.2 TecToBbIe 3a/iaHUA

— Pasgen "Knaccudukauyss ¥ OCHOBHble CBOMCTBA 3/IeKTPOTEXHWUECKHWX MarepuaioB”. 1.
Hanuimmre BbipakeHWe [/ 3/€KTPOOTPULATebHOCTU. Pacumdpyiite BXofsiive TyAda CUMBOJIBIL.
O/eKTPOOTpULIaTeILHOCT MeTayioB (0osblile, paBHA, MeHblile) 37eKTPOOTPHULIATEIbHOCTH TaJIoTeHOB.
[TonuepkHuTe HyXHBIM BapuaHT. 2. Kakol BuJ CBSI3W (HalMILWTe ee Ha3BaHWe) OCYIIECTB/SIETCS B
Mosiekyne NaCl u kakve 13 nepeunc/ieHHbIX CBOMCTB Me)KaTOMHBIX CBsi3eld MOT'YT eli COOTBETCTBOBATh?
OTMeTbTe BCe BO3MOXHbIe BapWaHThl. 1)Hacklillaemasi 2)HeHachblljaemasi 3)HaripaBjieHHass 4)
HeHaripaB/ieHHasi 5)rossipHasi 6)HeriosisipHast Pasgen "IIpoBogHUKOBbIE MaTepuanbl U MeTa/l/IduecKue
cruiaBel" 1. 3aBUCUMOCTD yZIe/IbHOIO CONPOTUB/IEHUS OT COZleprKaHus KOMITIOHeHTa «B» B criiaBe «AB»
VMeeT, B Cpe/iHeM, BUJ] KPUBOI C MaKCMMyMOM, Ha )oHe KOTOPOTo Hab/roat0TCst pe3Kre MUHUMYMBI, KakK
Ha3bIBAaeTCS TaKOH cruiaB? DTo 00yc/ioB/IeHO (BbIOEpHTe BEpHBINM BapUAHT) 1) yMeHbIIIEHHEM KOMUeCcTBa
JnedeKToB KpUCTa/UIMUeCKONW CTPYKTypbl 2) YyBe/JMUeHHWeM OCTaTOYHOro corpoTusieHus [oct 3)
oOpa3oBaHMeM BeIIeCTB C HOBOM KpPHUCTA/UIMUECKON CTPYKTYpPOH 4) yMeHbIeHWeM pPacCesHuUs
3/1IeKTPOHOB Ha (hoHOHax. 2. CornpoTuBieHue, 00yC/IOB/IeHHOe pacCcessHheM 37eKTPOHOB Ha CTaTHueCKUX
nedexrax (Joct) 1) yBennumBaeTcsi C pOCTOM TeMIlepaTypbl 2) CTPEMUTCS K HY/IO TIPU Temrieparype,
6ma3koit K 0 K 3) He 3aBUCHT OT TemriepaTtypbl. BeiOepuTe BepHbI BapuaHT. Pa3zen "[InanekTpuueckue
Marepuanbl”" 1. [TossIpr30BaHHOCTE paBHa 1) 3/7IEKTPHUUECKOMY MOMEHTY BCero obbeMa AM3/IeKTPUKa, 2)
TIOBEPXHOCTHOM TVIOTHOCTH CBSI3aHHBIX 3apsifioB, 3) CYMMapHOMY OOBeMHOMY 3apsily JU3/eKTpuKa, 4)
3/IEKTPHUUECKOMY MOMEHTY, TIPUXOASIIEMYCsI Ha eUHUIy o0bema. Bribepute Bce BepHbIe BapyaHThL 2. B
pe3ysibTaTe TMOJISpU3aliud B WIeKTpUKe Habmopaercsi 1) smekTpuueckuid TOK 2) ocsabneHue
3/IEKTPUYECKOTO TO/II BHYTPU [AUS/EKTpPUKA 3) yBeJWueHWe KOHL|eHTpaly CBSI3aHHBbIX 3apsfioB 4)
TosIB/IeHMEe HeCKOMIIEHCUPOBAHHOIO CBSI3aHHOTO 3apsi[ia Ha MOBEPXHOCTU JU3JEKTPUKAa 5) yBeluueHHe
3JIEKTPUUECKOTO TI0/Isi BHYTPH AWA/IEeKTpUKa 6) yBenMueHHe KOHIIEHTpald CBOOOAHBIX 3apsifoB 7)
nedopmaiusi marepuana. [loguepkHUTe BCce BepHble BapuaHThl. Pasjen "AKTHBHble AWAIEKTPUKU' 1.
HeoOxopuMbIiM yc/ioBHeM Hamuuusi be303¢deKTa B KpUcTasvie siBsieTcsi 1) Hamuuue B HEM TVIOCKOCTH
CUMMeTpHH 2) HajJuuuhe MOHOB KPEMHUS M KUC/I0poAa 3) OTCYTCTBUE L|eHTpa CUMMeTpuu 4) Haauuue
CIIOHTAHHOM TIO/ISIPU3allii 5) OTCYTCTBHEM BpalllaTebHOM OCH CUMMeTpPUH 4-r0 Topsifka. Beibepure
BepHbIl BapuaHT. 2. KpuBas mossipusaluu — 3TO 3aBUCUMOCTh 1) MOMSPH30BaHHOCTU CEeTHEeTO3/IeKTPUKA
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OT TeMmrepaTypsl 2) [U3/AeKTPUUYeCKOM MPOHULAeMOCTH OT HAalpsDKeHHOCTH 3/1eKTPUUYEeCcKOro moss 3)
TIO/ISIPU30BAHHOCTH OT HAIPSDKEHHOCTH 3/1eKTPUYeCKOro 1o/ 4) OCTaTOYHOM MOJISIPU30BaHHOCTU OT
HaMpspKeHHOCTH  37IeKTPUUeCKOTO MO/t 5) TOJISIPU30BaHHOCTH OT YacTOThI 3/1IeKTPUYECKOTo TOJIsl.
BribepuTe BepHbIil BapyaHT.

3.3 Bonpochkl Ha cobecejoBaHKe
— AKTHUBHbBIE [JUM3JIEKTPUKHU: CETHETOS/IeKTPUKH, MbEe303JIeKTPUKHM, 3JIEKTPeThbl, JKUAKUe
KPUCTA/I/Tbl U Ip. DJIeMeHThI Ha OCHOBe aKTUBHBIX JAU3/IeKTPUKOB. BapukoH bl U fp. [1be30pe3oHaTopsl U
nbe30TpaHc(opmaTtopsl. TUTIBI )KUAKKUX KPUCTA/UIOB. [IprMeHeHe )KUAKUX KPUCTA/IIOB.

3.4 TemMblI ONIPOCOB HA 3aHATHUAX

— OOmue cBefieHUss O MarHUTHBIX MaTepyuanax MW UX Kiaaccudukaius. Peppo- u
(heppvMarHeTvKH, OCHOBHbIE TIapaMeTpbl U UX 3aBUCHMOCThb OT BHELIHHUX (AaKTOpoB. MarHMTOMSTKHe U
MarHUTOTBep/ble MaTepUasibl, MarHUTOAUI/IEKTPUKH, PeppPUThI, MaTepuasbl JJis TIOCTOSTHHBIX MarHUTOB.
MarHuTHble MaTepuasbl CrieLiaJbHOr0 Ha3HaYeHUsl.

— AKTHUBHBIE [JU3JIEKTPUKHU: CETHETOS/IeKTPUKH, [be303JIeKTPUKHM, 3JIeKTPeThbl, JKUIKUe
KPUCTA/I/TbI U Ip. DJIeMeHThI Ha OCHOBe aKTUBHBIX JAU3/IeKTPUKOB. BapukoH bl U fp. [1be30pe3oHaTopsl 1
Nbe30TpaHC(opMaTOphI.

3.5 Temnl 0K/1a/10B
— TlpuMeHeHHe CETHETO3/IEKTPUKOB.
— TIpuMeHeHMe Mbe303/IEKTPUKOB.
— TlpumMeHeHMe >KUJKUX KPUCTAJIIOB.
— TlpuMeHeHMe MarHUTOMSITKUX MaTepHasioB.
— TlpuMeHeHMe MarHUTOTBEP/bIX MaTepHasoB.
— MarHuTHbIe MaTepyaJibl Crielia/JbHOTO Ha3HaueHusl.
— MarHuTtHble MaTepua’bl [Jis 3aMicy MHGOpMaLUU.

3.6 TeMbI KOHTPO/ILHBIX PadoT
— Pacuer snekTpooTpuLlaTeNLHOCTHM aTOMOB. PacueT SHeprud WOHHOM CBfI3U. 3aBUCUMOCTH
VZeJIbHOTO COTIPOTHB/IEHUS OT TemriepaTypbl. TemriepaTypHbIii KO3(pQULIEHT CONIPOTUB/IEHHUS Y/ebHOTO
conpotuBnenusi. IlpaBuno MarrtucceHa. 3akoH Hopgreiima. BriusiHue 4acTOThl HamnpspKeHUs] Ha
COMpOTUB/IEHWE TNPOBOAHUKOB. [lonspusanusi [U3/IeKTPUKOB. OJIEKTPOIIPOBOAHOCTh IU3/€KTPUKOB.
3aBUCUMOCTB 3/IeKTPOIIPOBOSHOCTY JUIEKTPUKOB OT TeMIleparypsl. [JusiekTpuueckue rorepy. TaHreHC
yI7a AA371eKTPUIeCKUX IoTephb.

3.7 TemsI 1ab0opaTopHBIX padoT

— BiusHMe BrarM Ha yAenpHOe TIOBEPXHOCTHOe U y7elbHOe 00beMHOe COIpOTHB/IEHHEe
JM3JIEKTPUKOB

— MWccnenoBanue TemriepaTypHON CTaOWIBHOCTH [JUAT€KTPUYECKOW TPOHHULIA@MOCTH TBEepABbIX
JM3JIEKTPUKOB

— MHccnenoBaHue CerHeTO3EKTPHKOB

— MWccnenoBaHue TemrepaTypHOW 3aBUCMMOCTH  3/IeKTPUYECKOW TPOBOAUMOCTA  TBEPABIX
[M3JIEKTPUKOB

3.8 3auéT

— Knaccudukanyss — 371eKTPOTEXHUUECKUX — MaTepuasioB:  TPOBOJHUKH,  TOJYIPOBOJHUKHY,
[JVJ1eKTPUKY, MarHUTHble Marepuanbl. VoHHas cBs3b. KoBasieHTHass CBsisb. MeTajiMueckasi CBSA3b.
Me>kaTtomMHbIe BU/bI CBA3H. OCHOBHBIE /IeKTpUYeCKHe CBOWCTBA MeTa/VIOB. 3aBUCUMOCTD 3/IeKTPAYeCKUX
CBOWCTB MeTas/yIOB OT BHELIHWX (PAKTOPOB. 3aBUCHMOCTb V/ebHOIO COIPOTHB/IEHHSI METa/JIoB OT
TemrepaTrypbl. TemrepaTypHbIi KO3(@ULIMEHT Y/enbHOro conpoTuBaeHus. IlpaBuno MarrtucceHa.
OneKTpUYecKre CBOMCTBA MeTas//IMYecKHX CruiaBoB. 3akoH Hopgreiima. [IusnekTpuueckue marepuasibl,
VX HasHaueHWe W Kiaccuukanysi. OCHOBHbIE MapaMeTpbl MMAaCCUBHBIX AW3eKTPUUECKHUX MaTephasioB.
Buzabl  nmosspysanuu.  Ynopyras —nonspusauus.  PesakcanjuoHHass — mosisipusanys. 3aBUCUMOCTb
[M3/IeKTPUUeCKOW TPOHULIAeMOCTU OT Temrieparypbl. TeMmepaTypHbId KO3(@ULIMEHT AWU3/1eKTpUUYeCcKoi
TIPOHULIAEMOCTHU. DJIEKTPONPOBOAHOCTb [IM3JIEKTPUKOB. [Iy3/eKTpuueckye T10Tepu. TaHreHc yrvia
OUIeKTpUuueckux Irorepb. CerHerosneKTpuku. IIbe3osnekTpuku. OnekTpersl. \  @Deppo- u
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Cl)eppI/IMaFHETI/IKI/I, OCHOBHbI€ TIdPAMETPBI U X 3dBUCHMMOCTBb OT BHEITHHX Cl)aKTOpOB. MarHuToMsrkue 1
MarHMTOTBep/ble MaTepHa/ibl, MA'HUTOAWS/IEKTPHUKU, (l)eppI/ITbI, MaTepHaJ/ibl /i MOCTOAHHBIX MAI'HHUTOB.
MarHuTHbIe MaTepHraJ/Ibl Crielfid/IbHOT'O HAa3HAYEHMA.

4 MeTtoau4yeckHe MaTepHasbl
st obecrieueHust rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/sioliyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHWS KOMITETEHLHH,
cornacHo 11. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. Xwumus papgromarepuranoB: YuebHoe nocobue / Kucrenesa M. I, Hedenues E. B. - 2009. 266
C. [DnekTpoHHbIH pecypc] - PexkuMm goctyma: https://edu.tusur.ru/publications/1360, cBo60gHBIA.
2. Pagmomarepuasnbl ¥ paJMOKOMIIOHEHTHI: YueOHoe rocobue / Conparosa JI. FO., Ky3e6Heix H.
N. - 2012. 177 c. [DOnekrpoHHbiéi pecypc] - Pexxum pocrtyna: https://edu.tusur.ru/publications/2733,
CBOOOZIHBIM.

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. burnep, JI. P. Martepuanbl U 37eMeHTbI 37IeKTPOHHOW TeXHUKU : YueOHoe rocobue st
cTyneHToB crietuanbHocTd 210106, 210104, u Hanpasnenus 210100 / JI. P. butHep ; denepanbHOe
areHTCTBO 10 oOpa3oBaHWto, TOMCKHI TOCY/apCTBEHHbI YHUBEDCUTET CUCTEM VIIPAaBJeHUS W
pauo31eKTpoHuKH. - Tomck : TYCYP, 2007. - 214 c. : wi., Tabn. - bubauorp.: c. 213-214. - (Hamuuue B
oubmioreke TYCYP - 46 3k3.)

2. Hedenues, Esrenuii BanepbeBnu. Pagriomarepyabl U paJMOKOMITOHEHTHI : yueOHOe rocobue
/ E. B. HedennieB ; MunucrepctBo obpa3zoBanusi Poccutickoii ®@eneparmn, ToMCKH TOCYJapCTBeHHBIM
YHUBEPCHUTET CUCTEeM YTIPaBJIeHUsI U PafiM031eKTPOHUKH. - Tomck : TMLIZIO, 2000. - 289 c. : w1, Tabm. -
bubmorp.: c. 289. (Hamuuue B 6ubmoreke TYCYP - 29 3k3.)

3. ConparoBa, Jlrogmuina HOpereBHa. MartepuanoBenenve u Martepuassl OBC : yueGHoe
nocobue / JI. FO. CongaroBa ; MuHucTepcTBO 00pa3oBaHust U HayKu Poccuiickoii ®epepar, ToMcKuii
rOCy/JapCTBEHHbIM YHUBEPCUTET CHUCTeM YTpaB/ieHusi U pajuo’ieKTpoHuKH, Kadeznpa komriiekcHOM
MHGOPMaI[MOHHOM 6e30T1aCHOCTH 37IeKTPOHHO-BLIUHMCIUTETBHBIX CUCTeM. - Tomck : TMIIJIO, 2001. - 182
C. : Wi - bubmuorp.: c. 181 (Hanuuue B 6ubmoreke TYCYP - 16 3k3.)

4. ConpgaroBa, Jlrommuia HOpreBHa. MarepuanoBefieHre u Marepuanbl OBC @ yueGHoe
nocobue / JI. FO. CongaroBa ; MuHucTepcTBO 00pa3oBaHust U HayKu Poccuiickoii ®eneparyu, ToMcKuii
rOCy/lapCTBEHHbI YHUBEPCUTET CHCTEM YIIpaB/eHUsI M PaJu0371eKTPOHUKHM, Kadenpa KOMIUIEKCHOM
nH(OpMaLIMOHHOM 6e30MacHOCTH 3/IeKTPOHHO-BBIUMC/IUTENBHBIX cucTeM. - Tomck : TMIIIO, 2001. - 182
C. : . - bubnmorp.: c. 181 (Hanuune B 6ubmmoreke TYCYP - 16 3K3.)

5. TIpeobpakeHCkHii, Ayekced AmekceeBUY. MarHWTHbIe MaTepyaibl U 37IeMEHThI : YUueOHUK
nuist By30B / A. A. TIpeobpaxeHckuii, E. I. buiiapg. - 3-e u3g., nepepab. u gom. - M. : Beicias mkorna,
1986. - 352 c. : un. - bubmmorp.: c. 346-348. -TIpeam. ykas.: c. 349-350. (Hanuune B 6ubmoreke TYCYP
- 10 9K3.)

6. Amntunos, bopuc JIbBoBUU. Marepranbl 3/1€KTPOHHOW TEXHUKW: 3a/jaud U BOMNPOCHI :
YuebHoe nocobue asisi By3oB / B. JI. Aatunos, B. C. CopokuH, B. A. Tepexos. - 3-e u3f., CTepeoTHIl. -
CII6. : Jlanb, 2003. - 206[2] c. : wi., Tabn. - (YueOHuku s By3oB. CrieljdajibHasi JUTEpaTypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hanuure B 6ubmoreke TYCYP - 101 3k3.)

7. TpyOurpiH, AnekcaHap MuxaiioBud. DjieKTpopajromMarepuassl: Ju3ieKTpuky : YueOHoe
rnocobue (/5 aBTOMAaTM3UPOBAHHOW TexHoiorud obOyuenus) / A. M. TpyouuwsiH ; Tomckas
rOCyJapCTBeHHas! akaleMusi CHICTeM YTIPAaBIeHUs] U Par03/IeKTPOHUKH. - Tomck : [6. u.], 1995. - 76 c. :
puc. - bubsmorp.: c. 76. - ISBN 5-86889-021-3 (Hanmuuue B 6ubmioreke TYCYP - 22 3k3.)

4.3. O0s3aTe/TbHBIE YUeOHO-MeToJHYeCKHe MoCco0us
1. TexHonoruu u MaTepuanoBefieHue: MeToquuecKre yKa3aHUsl U 3alaHUs [IJisi TIPAaKTUUeCKUX
3aHATUN U caMocTosTe/IbHOM pabothl / Conzgarora JI. FO. - 2012. 19 c. [DneKTpoHHBIM pecypc] - Pexkum
noctyta: https://edu.tusur.ru/publications/1774, cBo60JHBI.
2. Papuromarepuasibl ¥ paZJMOKOMIIOHEHTHI: MeToinueckue yKa3aHUs U 3a/laHus [1JIs1 IPOBeZleHust
MpaKTUUeCcKUX 3aHatui 1o aucuuriimHe / CongaroBa JI. FO. - 2012, 29 c. [OnekTpoHHbIN pecypc] -
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Pexxum moctyma: https://edu.tusur.ru/publications/1327, cBo6oAHBIH.

3. Marepuanbl 1 KOMIIOHEHTBI 3/IEKTPOHHBIX CPeZCTB: MeToAuueckue yKasaHUsl M 3a/laHusl /1Sl
TIPOBE/IEHUS ayIMTOPHBIX 3aHATHUH U caMOCTOsTe/IbHON paboThl ctyseHToB / Conzatosa JI. FO. - 2013. 16
C. [DnekTponHHbIH pecypc] - PexkuMm goctyma: https://edu.tusur.ru/publications/2927, cBo60gHBIM.

4. UVccnepoBaHue TemriepaTypHOW CTaOW/IBHOCTU JM3IEKTPUUECKON TPOHUIIAEMOCTH TBEp/IbIX
JIU3JIEKTPUKOB: PyKOBOACTBO K JilabopaTopHOM paboTe [ CTyAeHTOB crenyaabHocTh 211000
KoHcTpynpoBaHue U TeXHOJIOTHS 31eKTPOHHBIX cpeficTB / Ky3e6Hbix H. U. - 2015. 16 c. [DneKTpoHHBIM
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/4944, cBoboaHBIM.

5. WccnenoBaHue cerHeTO3/eKTPUKOB: PyKOBOACTBO K y1abopaTopHO# paboTe [ CTYZeHTOB
cneransHOCTH 211000 KoHCTpyMpoBaHMe W TeXHOOTHS 37eKTPOHHBIX cpeAcTB / Ky3ebHwix H. U. -
2015. 16 c. [OnekTponHHbIi pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/4945, cBo6oHbIH.

6. MWccnemoBaHue TemmnepaTypHOM 3aBUCUMOCTU 3/IEKTPUUECKOW TIPOBOJVMMOCTU TBEPZbIX
JV3NIEKTPUKOB: MeToanueckue ykKasaHHs K jabopatopHoi pabote / CnaBHukoBa M. M. - 2012. 13 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1314, cBo6oAHbIH.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U OUCKOBbIE CUCTEMbI
1. OOGpa3oBarenbHbIi TOPTa YHUBEPCUTETA
2. Bubnuoreka yHUBepCHUTETa
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