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
OCHOBBI TEXHO/IOTHH 3/IEKTPOHHOM KOMIIOHEHTHOM 0a3bI

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 8 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 50 50 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 8 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokot Ne 77 ot « 11 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

JotieHT Kad. ©3 Uucroenosa U. A.

3aBeayromumii obecreunBarolei Kad.
(O] Tposiu I1. E.

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

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

ripodeccop kadenpa II1 Opsukos JI. H.
noueHT Kadegpa ®O Uucroenosa 1. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbio OCBOEHMS [JUCLUIUIMHBI SIBJISIETCS TIOJyueHue yrayb/eHHOro rpodeccroHambHOTO
00pa30BaHUs TI0 TEXHOJIOTHH 3/IEKTPOHHOW KOMIIOHEHTHOU 0a3bl, TI03BOJISIIOIIEr0 BBITYCKHUKY 00/1aZiaTh
TIpeZIMETHO-CIeLIMaTM3UPOBAHHBIMI KOMITETEHIIUSIMU, CITOCOOCTBYIOIIMMH BOCTPeOOBAHHOCTH HA PBIHKE
TpyZJa, 00eCTeurBaroIero BOSMOXXHOCTh OBICTPOTO U CaMOCTOSITE/TLHOTO TIPUOOpPeTeHNsT HOBBIX 3HaHUM,
HeoOXOAUMBIX [l afiariTalldd U YCIIelIHoW MpodeCcCHOHATBLHOU AesaTelbHOCTU B 00/1aCTH MUKDPO- U
HaHOJ/IeKTPOHUKH.

1.2. 3agauM JUCIHUILIMHBI
— TI03HAaKOMHUTb O00yuaroImuxcsa C (U3MYECKUMM OCHOBAMH TEXHOJIOTUM  3/IEKTPOHHOMN
KOMIIOHEHTHOI 0a3bl;
— Jgatb uHGOPMALMIO O TMPUHLIUMAX [JAeMCTBUS OCHOBHBIX TEXHOJIOTMUECKUX IIPOLeCCOB,
TIPUMEHSIEMBIX B 3/IEKTPOHUKE U HAaHO3JIEKTPOHUKE;
— HAyuyuTb MeTO/aM aHa/ju3a MPUYUH TeXHOJOTMUYeCKoro Opaka 3/eKTPOHHOM KOMITOHEHTHOM
0a3bl ¥ MyTSIM €ro yCTPAHEHUS.

2. MecTo pucimiuivHel B cTpyKrype OITIOII

HOucuuruiiHa «OCHOBBI TEXHOJIOTHUU 3/1eKTPOHHOUM KOMITOHeHTHOUM 6a3bi» (b1.5.20) otHocuTcs K
6moKy 1 (6a3oBast 4acTh).

[IpefmiecTByOUMM  AUCLIMIIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
C/lelyrolye JUCLIMIUIMHBL: BakyymHas U nia3MeHHasi 3/1IeKTPOHMKA, MaTepuasibl 5/1eKTPOHHOW TeXHUKH,
HaHosnektpoHuKa, OCHOBBI TIPOEKTHUPOBAHUsI 37eKTPOHHOW KOMITIOHeHTHOW 0a3bl, TBeppoTenbHast
3/1eKTPOHMKA, PU3MKa KOHJEHCHPOBaHHOI'O COCTOSIHUSA, J/IeMeHTbI 3/IeKTPOHHOW TeXHUKHU.

[TocneayromymMy AUCLATITIMHAMU SIBJISIFOTCS: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCLUILTHHBI

[Mporjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH]:

— TIK-8 cnocoGHOCTBIO BBITIONMHATH PAbOTHI 10 TEXHOJIOTHYECKOM TMOJATOTOBKE MPOU3BOACTBA
MaTepuasioB U U3Zle/IUi 3/1eKTPOHHOU TeXHUKH;

— TIIK-9 TroTOBHOCTBIO OpraHM30BLIBaTb MeTpPOJIOTUUeCKoe obecrieueHrde TMPOU3BO/CTBA
MaTepuasioB U W3/le/Inil 3/IeKTPOHHOW TeXHUKU;

B pesynbraTte u3yueHUsl JUCLUTUIMHBI CTYAEHT J0/DKeH:

— 3HaThb (PU3MKO-TEXHOJIOTMUeCKHWe OCHOBBI TTPOLIECCOB TIPOM3BO/[CTBA W3/e/UN 371eKTPOHHON
KOMTIOHEHTHOU 6a3bl, 0COOEHHOCTH MPOBE/IEHUs OTAETbHBIX TEXHOIOTMUECKUX OTepalivi;

— yMeThb pacCuMTarh (UIUKO-TEXHOJIOTUUECKUE PEXUMbI TIPOBeAEeHUs] TeXHOJIOTHUYeCKUX
TIPOLIECCOB /ISl TIONyYeHHs] aKTUBHBIX U TACCUBHBIX 3/7IEMEHTOB 3/IEKTPOHHOM KOMITOHEHTHOW 0a3bl C
TpebyeMbIMU KOHCTPYKTUBHBIMU U 3/IeEKTPO(U31UeCKUMU TTapaMeTpaMu;

— BJIafieThb - HaBbIKaMHU BbIOOpA M TIPUMEHEHHsI OCHOBHBIX OTepariii TeXHOJOTMU CO3/aHUs
3/IEMEHTOB 3JIEKTPOHHOH KOMITOHEHTHOW 0a3bl C yyeToM MX OCOOEHHOCTEM W KOHKDETHBIX I[e/iel; -
HaBbIKaMU pabOTBI Ha 0OOpPY[0BaHWH, WCIIO/IL3YyeEMOM B TIPOM3BOJCTBE 3/IEMEHTOB 37IeKTPOHHOU
KOMIIOHEHTHOU 0a3bl.

4. O0beM AMCLUIIIMHBI M BUABI YUe0HO# padoThI
OOmasi TPyAOeMKOCTb JUCLUIUIMHBI cocTapisieT 4.0 3aueTHbIX eAWHHLIBI M TIpe/iCTaBjieHa B
tabmne 4.1.
Tabsura 4.1 — TpyaoeMKOCThb AUCIUITAHBI

Bujibl yueOHOM [1esITeTbHOCTH Bcero uacos CemecTpsl

8 cemectp
AynuTopHble 3aHATHSA (BCETO) 54 54
Jlekuym 20 20
[IpakTryeckue 3aHATHSA 18 18
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JlabopaTtopHble 3aHATHS 16 16
W3 HUX B UHTepaKTUBHOU (opme 50 50
CamocrosiTenbHasi paboTa (Bcero) 54 54
BrinosiHeHWe UHIUBUYaIbHBIX 3a/laHAN 14 14
OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 6 6

IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 18 18
Bcero (6e3 sk3ameHa) 108 108
IToaroroBka u c/laua 5K3amMeHa 36 36
OO0r11ast TPyJ0eMKOCTD U 144 144
3aueTtHble Eavnnnbl TpygoeMkocTH 4.0 4.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.

Tabsuria 5.1 — Pa3zgenbl AUCIUIUTAHBI M BU/IBI 3aHITUN

. - =
£ o
= 5 ts)
= S o
T @ = ) g =
I a 4
o o = o =& =
= | ¢ | 2| £ |g¢ 2
s 0 A >
= 5 o (<5}
Hassanus pa3zenoB JUCLIUIIIUHBI £ 5 = 5 o Q £ =
S & = & g 0 = E
= © o) o 2 & =
> 5 g | Mg & 2
< ts} S ~
SN
O
8 cemecTtp
1 CoBpemMeHHOe COCTOSIHUE TEXHOJIOTUU 1 0 0 1 2 [TK-8, T1K-9
MaTepuasioB ¥ MPUOOPOB MaKpO-, MUKPO-
Y HaHO3JIEKTPOHUKU
2 ITpuHLMIIBI TEPMOAUHAMUYECKOTO 2 0 0 1 3 [1IK-8, TIK-9
aHa/ii3a TeXHOJIOTMYeCKUX TMPOLIeCCOB
3 OU3MKO-XUMUYeCcKue U (PU3HKO- 2 2 4 7 15 |IIK-8, TIK-9
TeXHOJIOTUYeCKHe OCHOBBI NTPOLIECCOB
nutorpadun
4 OU3NKO-TeXHOIOTrNYeCKHe O0CHOBBI 4 8 0 9 21 I1K-8, ITK-9
TMPOL{eCCOB JIETUPOBAHUSA
5 ®U3MKO-TEXHO/JIOTMUEeCKUE OCHOBBI 1 0 0 0 1 I1K-8, TTK-9
3MUTAKCHUAJIbHBIX ITPOLIeCCOB
6 PU3NKO-TeXHOJIOTMYeCKUe 0CHOBBI 1 0 0 0 1 I1K-8, ITK-9
OCaKJeHUS AUIEeKTPUUYECKHX C/I0EB
7 TexHOoJI0rUs I1a3MeHHbBIX IIPOLIeCCOB 1 0 0 0 1 [1K-8, ITK-9
8 dusnKo-XMHUeCcKre 0CHOBBI 1 0 0 0 1 I1K-8, ITK-9
MeTa/l/TU3aLuU [IOBEPXHOCTHU CTPYKTYP
9 ®U3UKO-TEXHOIOTHUECKHE OCHOBBI 4 4 4 9 21 I1K-8, TTK-9
TeXHOJIOTUH (POPMUPOBaHUS TJIEHOUHBIX
TTOKPBITUM
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10 TunoBkle TEXHOJOTUYECKUE TIPOLIECChI 2 4 8 27 41 |IIK-8, TIK-9
W3rOTOB/IEHUS 3/IEMEHTOB 3/IeKTPOHHOM
KOMITOHEHTHOM 0a3bl
11 TexHonorusi cCOOPOUHBIX TIPOLIECCOB 1 0 0 0 1 I1K-8, ITK-9
Wtoro 3a cemecTp 20 18 16 54 108
Ntoro 20 18 16 54 108
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUSAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIeKI[UsIM)
V) 2=
= 4 E
S | &:
CopeprkaHyve pasziesioB JUCLIUILIMHBI 110 =] > O
HasBaHus pasjenos ACP pasa AHED 57 o &
JIEKLIUSIM g 5 g
S8 g =
A o 2
= ©
8 cemectp
1 CoBpemeHHO€e COCTOsSIHUE Lenu u 3amaum kypca. TpeboBanus K 1 [TK-8, TIK-
TEXHOJIOTMY MaTepUasoB U MPUOOPOB |00beMY 3HAHMH 110 AUCIIUTIUHE, DTarlbl 9
MakKpO-, MUKPO- ¥ HAHO3JIEKTPOHUKU | Pa3BUTHUS U COBPEMEHHOE COCTOSTHUE
TeXHOJIOTUM MaTeprasioB U MpruOopoB
MakKpO-, MUKPO- ¥ HAHO3JIEKTPOHHUKH.
OcCHOBHBIe NIPOL[eCChI TEXHOIOTUU
9JIEKTPOHHOM KOMIIOHEHTHOM 0a3bl.
Crpykrypa ssementoB UMC.
Ntoro 1
2 [IpunHIMIBI TepMoguHaMuUeckoro | O6IIHe MPUHIIUIIBI TePMOJUHAMHUE CKOTO 2 [TK-8, T1K-
aHa/M3a TeXHOJIOTUYeCKUX TMPOLIeCCOB | yIIpaB/ieHusl paBHOBECHBIMU U 9
HepaBHOBECHBIMU IPOLIeCCaMU.
YnpaBneHue CTPyKTypHBIMU
paBHOBeCHUsIMU U JlehekTooOpa3oBaHNeM
B KpHUCTa/lslaX. YTpaBsieHue (a30BbIMU U
XUMHUYEeCKUMU PaBHOBECHUSIMHU B
TeXHOJIOTUYeCKUX MpoLeccax
3JIEKTPOHUKH.
Ntoro 2
3 ®u3UKo-XxUMHUUecKue U (PU3HKO- Knaccudukariys npoijeccoB nuTorpagumu. 2 ITK-8
TeXHOJIOTUYeCKUe OCHOBBI MPO1ieccoB | DU3MKo-xuMuueckue U hU3nKo-
nutorpaduun TeXHOJIOTHUYeCKUe OCHOBBI Tporiecca
¢doronurorpaduu. [TonyueHne pucyHka
HMHTerpasibHOM CXeMbl MeTo/jlaMH (hOTO-,
PEeHTreHO- U 37IeKTPOHOMUTOTpaduu.
Hanonurtorpadus.
Ntoro
4 ®dusuKo-TexHOMIornyeckre ocHOBbI | [Ipotieccel Tepmoanddy3rnoHHOr0 4 [TK-8, I1K-
TIPOLIeCCOB JIerMpOBaHUs nervpoBanusl. JuddysroHHbIe 9
TMpOLIeCChbl, CTUMYJ/IMPOBAHHbIE
BHEIIIHUMH U BHYTPEHHHUMH (haKTOpaMu.
@dusnyeckye 0OCHOBBI ITPOLIECCOB
TepMudeckou Jud@y3un 1 HOHHOM
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umriaHTauuy. TexHonorus guddysum u
obopyznoBanue. KoHTposib TapamMeTpoB
JIETUPOBAHHBIX CJI0eB. PacueT pe;KumMoB
Iudpdysun 1 JudPy3roHHBIX podueit
nerupoBaHusi. [lapameTpsl, BAUSIOIIME Ha
BOCTIPOU3BOAUMOCTD Pe3y/bTaToB.
TexHo/OrMYeCKKe TIOrPeITHOCTH TIPU
co3gannu auddy3uoHHBIX 061acTel.
MoauduiipoBaHue.

HToro

5 ®U3UKO-TeXHO/IOrnYeCKye 0CHOBBI
3TMTAKCUAJIbHBIX TIPOLIECCOB

TepMmoHaMUKa M KUHETHKa
OpPUEeHTHUPOBAHHOTO
3apofpleo0Opa3oBaHust. MexaHW3M
3MUTAaKCUU. MeTo/ibl TIONyUeHust
SMUTaKCHa/IbHBIX CTPYKTYP. ['a30dasHas
snuTakcus KpeMHus. KnuHeTuka
SMUTaKCUA/IBbHOTO POCTa IJIEHOK MPH
OCaX/|eHUM U3 ra3oBoil (asel. Pacuer
CKOPOCTH 3MUTaKCHU. ABTO/IErMpOBaHKe
TIpY 3MUTaKCUK. TexHomorus
SMUTaKCUA/IbHOTO Hapall{BaHUs MJIEHOK
1 obopynoBanue. KoHTposib TapameTpoB
SMUTaKCHA/IbHBIX MJIeHOK. ['a3odasHas
3MUTAKCHSI U3 MeTaIJIOOpraHuye CKUX
coefiiHeHU. MosneKy/nsipHO-/1yueBast
3MUTAKCHsI. YCJIOBUS TIOyUYeHust
MOHOKPUCTA/JINUe CKUX T/IEHOK.
O6opygoBanue st MJIO.

Htoro

[1K-8, I1K-

6 PU3UKO-TeXHOJIOTUUeCKUe 0CHOBBI
OCaKJeHUS ANIeKTPUUYeCKUX C/I0eB

TepMuyeckoe OKHACTeHHEe KPeMHHUS.
MexaHu3M pOCTa U KWHETUKA OKUC/IeHUS.
MeTo/ip1 OKHCIEHUsI U 000pyZIOBaHHe.
[epepacripesiesieHue JIerUpyHOLLUX
ripuMecel Ha rpaHMIie pa3zesa ¢da3 npu
okucneHny. TepMogMHaMUKa U KUHETHKA
TIPOLIeCCOB XUMHUUECKOTO OCaKAEeHHUS U3
ra3oBoii (a3bl. PUMKO-XUMUUECKHe
OCHOBBI XUMHUY€ECKOTO U
T71a3MOXMMUUECKOTO 0CaXK/IeHUSI
JU3NIeKTPUYe CKUX TIJIEHOK U
MOJIMKPUCTA/I/TMUeCKOTO KPeMHMUS.
Ob6opynoBaHue. CBOMCTBA MJIEHOK.

HToro

ITK-8, I1K-

7 TexHoJIOTUA TI/Ia3MEHHBIX
TMpOL[eCCOB

B3aumogelicTBue 5HepreTU4eCKUX MOHOB
C Marepuasiamu. PU3NKO-XUMHUUeCKre
TMpOLIeCChl B HU3KOTeMIepaTypHOU
rasopaspsiiHoi 1sia3me. [1potiiecchl
TpaBJIeHUsI U OUUCTKHA MaTepyuaslos C
ucnomnb3oBanueM HI'TI. OcHOBbI HOHHOTO
TpaBJIeHUs], T7Ia3MOXUMHUUYECKOT0
TpaB/IeHUS] U HOHHO-XUMUUYECKOTO
TpaB/jeHUs MaTepuasoB.

[1K-8, I1K-
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HToro

8 ®du3HKO-XxUMHUUeCcKre 0CHOBBI
MeTaI3aLii MOBEPXHOCTH

CTPYKTYP

Bribop Marepurasa MeTanM3aluu 1
TEXHOJIOTSI MeTa/uIu3alii. AHamm3
OTKa30B I10 MeTa/lJTU3aLuH.
MHoroypoBHeBasi MeTa/llii3aLusl.

Ntoro

[TK-8, I1K-

9 ®U3UKO-TEeXHOJIOTUUEeCKUe 0CHOBBI
TeXHOJIOTUX (DOPMUPOBAHUS
TJIEHOYHBIX MTOKPBITUN

MeTozb! pOPMUPOBAHYS T/IEHOUHBIX
TIOKPBITHI. MeTofi TepMUUECKOTO
ucrapeHusi B Bakyyme. @opMHpoOBaHHe
MOJIEKY/ISIPHOTO 10TOKA. Pr3MKa
TePMHUUECKOTO UCTIapeHHUs B BaKyyMe.
CKopoCTh KOH/IeHCaAL|. MeXaHU3M
UCIapeHusi COeIMHEeHHH U CII/IaBOB.
Crioco6p1 ucnapeHust. IoHHO-
Tla3MeHHOe paciibiieHre. Ou3rKa
WOHHOTO pacrbuieHus. Mofiesib HOHHOTO
pacrbuieHust. 3aKOHOMEPHOCTH
pacrnblieHust. Teopust HOHHOTO
pacrnbuieHust. CKOPOCTb 0CaXIeHHUsI
TU1eHOK. [To/ryueHue MieHOK HOHHO-
T/Ia3MeHHBIM PaCIbUIeHUEM.

HToro

[1K-8, I1K-

10 TunoBele TeXHOOTUYECKUE
TIPOLIeCChI U3TOTOBJIEHHS 37IeMEHTOB
3JIEKTPOHHOW KOMITOHEHTHOM 0a3bl

Knaccudukariiys TeXHO/IOTHYECKUX
rporeccoB usrotosynenuss UMC.
TexHOJIOTHsSI U3TOTOB/IEHUsT OUITO/SIPHBIX
MNMC. Texnosnorust usrotosnenuss M/I1
NMC. TexHoJI0rUs1 U3rOTOB/IEHUSA
TOoHKOTUIeHOUHOM UM C. MUKpPOCOOpKH.

Ntoro

[TK-8, I1K-

11 TexHomorust COOPOUHBIX
TPOL{ECCOB

Pa3fesieHre T/IaCTUH Ha KPUCTAIbI.
MeTozbI KperyieH!s1 KpUCTaJIOB B
Koprtyce nipubopa. MeTozsl
TIPUCOeIMHEHHS] BHEIIIHUX BBIBO/IOB.
C6opka nmpubOpPOB Ha JIEHTOUHBIN
HOCHTe/b. MeTo/Ibl TepMeTHU3aL[|uH
KODITyCOB ITPUOOPOB.

HToro

1

[1K-8, I1K-

Wroro 3a cemecTp

20

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUII/IMHAPHBIE CBS3M C 00ecneurnBalIUMH (PeAbIAYIMMHI)

4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUILTHHAMHA

Pa3ziesibl JUCLIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00eCreunBaromuMu (TpeabIIyIuMK) 1

obecreyriBaeMbIMH (T10C/IeAYIOIIMMEI) JUCLITIIMHAMMU TpeJiCTaB-/ieHbl B Tabuiie 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3fie/IoB JaHHOM AUCLIIIMHEIL, /1 KOTOPBIX HeOOXOAMMO U3ydyeH’e
HaumenosaHue obecreynBarIUX U 00ecreynBaeMbIX JUCLUTIIAH
JVCLIATLIVH
1 2 3 4 5 6 7 8 9 10 11
Tpe/LIecTByOLIMe JUCLUILIAHBL
1 BakyymHas v + + + +
7
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IJIa3MeHHas 3/IEKTPOHHKa

2 Marepuarbl
3/IeKTPOHHOM TeXHUKHU

3 HaHo3/1eKTpoHHKa + + + +

4 OcHOBBI
MPOeKTUPOBaHUS
3JIEKTPOHHOU
KOMITOHEHTHO# 0a3bl

5 TBeppoTesnibHast
3/IeKTPOHHMKA

6 ®du3nka
KOH/ZIeHCHPOBAaHHOI'0 + +
COCTOSIHUS

7 DeMeHTbI

> + + +
5/IEKTPOHHOM TEXHUKH

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBbIX NMPHU W3yYeHUH JUCLHHUIUTAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUPYEMbIX TPU W3YyUEHWHW JUCLIMIUIMHBI, U BUJOB 3aHATHN
TipeZicTaB/eHo B Tabsurie 5.4

Tabmua 5. 4 — CooTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU
MUCLIUTIIAHEI
Buapbl 3aHaTHMA
4]
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I1K-8 + + + + KonTtposbHasi pabora,
Otuer 1o
VH/VBU/1yaJIbHOMY
3a/laHUr0, JK3ameH, OTyer
1o jlaboparopHoii pabote,
KomrioneHT
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATUAX, PacueTHas
pabota
[1K-9 + + + + KoHTposnbHas paboTa,
Otuer 1o
HWHJVBUlyallbHOMY
3a7laHUr0, JK3ameH, OTuer
110 jlabopaTopHoii pabore,
KomrioHeHT
CcBOeBpeMeHHOCTH, Orpoc
Ha 3aHsATusIX, PacueTHas
pabota
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6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHU3aIuu 00yYeHHs
TexHO/MOTUM MHTEePAKTUBHOTO OOyueHWs TPU pa3HbIX (OopMax 3aHATUM B uvacaxX IpUBeJeHbI B

tabmuie 6.1
Tabsuia 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yueHus TIPY pa3HbIX opMax 3aHATHHN B yacax
NuTepakt
WHTepaKTHBHbIE NHTepakTrBHbBIE
MeTtozabl VBHbIE Bcero
TIPaKTUYeCKHe 3aHATUS | JIabopaTOpHbIe 3aHATHUS
JIeKLIAU
8 cemecTtp
PellieHne cuTyaljuOHHBIX 10 10
3ajau
[Ipe3eHTanmu c 18 18
WCII0/Tb30BaHUEM
MyJIbTUMe/INA C
obcyxIeHreM
[TouckoBbIl MeTO, 6 6
WccnenoBaTenbCKuii 16 16
MeTO/,
WToro 3a cemecTp: 16 16 18 50
Ntoro 16 16 18 50
7. JIabopaTopHbie padoThI
HaumeHoBaHue 1abopaTopHBIX paboT NprBezieHo B Tabwuie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT
T <5}
£ z =
3 = o
v T
5] E oy E: =
Ha3Banus paszenos HaumeHoBaHue 1abopaTopHbIX paboT g 58
=
S8
£ 5
= ©
8 cemecTtp
3 ®u3UKo-XxuMHUUecKue U (PU3HKO- TexHoMOrMYecKuii rpotiecc 4 [TK-8, TTK-
TeXHOJIOTUYeCKUe OCHOBBI MPOIIeCcoB | doTomuTorpaduu 9
nuTtorpabun Vitoro
9 ®U3UKO-TEXHOIOTMYeCKHe OCHOBBI | OcaXK[eHre pe3UCTUBHBIX U MPOBOASIIUX [TK-8, T1K-
TeXHOJIOTuY (HOPMHUPOBaHUS TMIJIEHOK 9
TJIEHOYHBIX TTOKPBITUA Vtoro
10 TunoBele TeXHOOTUYECKUE NsroroBnenuve u ucciesoBaHue [1K-8, T1IK-
TOHKOIJIEHOUHBIX KOH/IEHCaTOPOB 9

TIPOLIeCChI U3TOTOB/IEHUS 3IEMEHTOB
3JIEKTPOHHOW KOMITOHEHTHOM 0a3bl

N 3yueHue norpemHoCTy U3rOTOBJIeHNUS 4

TOHKOII/ICHOYHBIX Pe3UCTOPOB

Wroro 8
Wtoro 3a cemecTp 16

8. IlpakTHUeckue 3aHATHUA (CEeMHUHAPBHI)
TeMaTHKa NPaKTHUeCKUX 3aHATUI (CEMUHApPOB) MpUBeZieHO B Tab/wiie 8.1.
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Tabmuia 8. 1 — Temarrka MpakTHUeCKUX 3aHATHI (CeMHUHAPOB)

3 <]
g Z E
< = =
< S v
Temaka NnpakTHUeCKUX 3aHATAN =] > O
HasBanus pasgenos z - e &
(cemuHapoB) 3 g g
= | 2
- g X
8 cemecTtp
3 ®u3UKOo-XxUMHYeCcKue U (PU3MKO- TexHonorus rnojsyyeHus: pucyHka 2 [TK-8, TIK-
TeXHOJIOTUYeCKHe OCHOBBI MPOLIECCOB | MHTerPabHbIX MUKPOCXeM 9
nuTtorpadun Vrtoro
4 ®u3MKo-TexHOMIOrnyeckre OCHOBBI | Pacuet pexxumoB anddy3un u npodueit 4 [TK-8, ITK-
TIPOLIeCCOB JIETMPOBaHUs JIerMpOBaHus NP IByXCTaJUMHON 9
Anddysun
Pacuet pexxumMoB auddysuu v npoduneit 4
JIETUPOBaHUS MPU OJHOCTaZUIMHOU
Addysun
Nroro 8
9 ®U3UKO-TeXHO/IOrMYeCKre OCHOBBI | PacueT pe;XMOB Harlbl/leHus IJIeHOK [1K-8, TIK-
TeXHOJIOTUH (POPMHPOBaHKs MeTO/I0OM TEPMUYECKOI0 UCTapeHusi B 9
T/IEHOYHBIX MTOKPBITUM BaKyyMe
PacueT pe;KMMOB HarbIJIEHUS TIJIEHOK 2
MeTO/I0M MOHHO-I1JIa3MEeHHOTO
pacriblIeHUsl B BaKyyMe
Nroro
10 TurnoBble TexHO/IOIUYECKHE Pa3paboTKa TUIOBBIX TeXHOIOTHYECKHX [1K-8, I1K-
TIPOL{eCChI U3TOTOBJ/ICHUS /IEMEHTOB | [IPOLIeCCOB U3TOTOBJIEHUS 3/IeMeHTOB 9
37IeKTPOHHOM KOMIIOHEHTHOM 0a3bl 3/IEKTPOHHOM KOMITOHEHTHOM 0a3bl
Ntoro 4
Wroro 3a cemecTp 18

9. CamocTosiTe/IbHas1 padora
Buzipl caMoCTosATeIbHOM paboThl, TPYA0EMKOCTh U (hOpMHUpPyeMble KOMITETEHLIUHN TIPe/CTaB/IeHbI B

Tabmuie 9.1.
Tabmuua 9.1 - Busibl caMoCTOSITe/TbHOM paboThl, TPYI0€MKOCTb U (JOpMHUpYeMble KOMITeTeHLIUH
g L=
= b <
S = =
o U T
Bubl camocTosaTenbHOU é > T
Haseanwust pa3nenos 2 " = DOpMBI KOHTPOJIS
paboThl L s g
S8 g =
=Y ° 9
= ©
8 cemecTtp
1 CoBpeMeHHOe ITpopaboTKa JIeKIMOHHOTO 1 |TIK-8 KoHTpospHas pabota
COCTOSIHME TeXHOJIOTUH Marepuasna
MaTepHrasoB U IpUubOpPOB ViToro 1
Makpo-, MUKPO- U
HaHO3/IeKTPOHUKU
2 IIpuHUUIBI ITpopaboTKa JIeKIMOHHOTO 1 [1K-8, Ornpoc Ha 3aHATUSIX
TepMOAUHaMUUeCKOTO Marepuasa [1K-9
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aHasMsa Ntoro
TeXHOJIOTUYeCKUX
TIPOLIeCCOB
3 dusuko-xumuueckre u | [logroroska K [1K-8, KoHTposnbHas pabota,
(bM3UKO-TeXHOIOTMUeCKUe | IPaKTUYeCKHUM 3aHSTHSIM, [TK-9 Oripoc Ha 3aHATHSAX,
OCHOBBI [IPOL|eCCOB ceMUHapam Ortuert 1o y1labopaTopHO
nutorpaduu TpopaBoTka JIeKIUOHHOTO pabore, DK3ameH

Marepuasa

OdopmreHre 0TUETOB 110

nabopaTopHbIM paboTam

Wtoro
4 ®uUsukKo- ITogroroeka K [1K-8, KoHTposbHas pabora,
TEeXHOJIOTMYeCKYe OCHOBBI | [IPAKTUUeCKUM 3aHATUAM, ITIK-9 Ornpoc Ha 3aHATHSAX,
TPOLIeCCOB JIeTMPOBaHUsl | CeMUHapaMm PacueTHast pabora,

[Togroroeka K Jk3ameH

MpaKTUYe CKUM 3aHATUSM,

ceMHHapam

[TpopaboTKa eKIIMOHHOTO

Marepuasa

Wtoro
5 ®u3sMKo- ITpopaboTKa JIeKIMOHHOTO ITK-8, KonTposbHas pabora,
TEeXHOJIOTMYeCKre OCHOBBI | MaTepuasa ITIK-9 Ornpoc Ha 3aHATHSAX,
SMUTaKCHA/IbHBIX Vitoro JK3aMeH
TIpoLIeccoB
6 ®usuKo- [TpopaboTKa eKIIMOHHOTO K-8, KoHTposnbHas pabota,
TeXHOJIOTMYeCKUe OCHOBBI | MaTepuasa [TK-9 Omnpoc Ha 3aHATUSIX,
OCaXKeHUS ViToro JK3aMeH
[IA3/1IeKTPUUECKUX CJI0eB
7 TexHonorus [TpopaboTKa eKIMOHHOTO K-8, KoHTposbHas pabota,
IJ1a3MeHHBIX [IPOL[eCCOB | MaTrepuasa [TK-9 OK3aMeH

Wtoro
8 dU3UKO-XUMUYeCKue ITpopaboTKa JIeKIMOHHOTO [1K-8, KonTtposbHas pabora,
OCHOBBI MeTa/l/Ii3aLuu Marepuasa ITIK-9 OK3aMeH
TIOBEPXHOCTU CTPYKTYP Vitoro
9 ®usuko- [Togroroeka K [1K-8, KoHTponbHas paboTa,
TEeXHOJIOTMYeCKre OCHOBBI | [IPaKTUYeCKHUM 3aHATUSM, [1K-9 Ornpoc Ha 3aHATUSX,
TeXHOJIOTUH ceMHHapam Ortuer 110 J1laboOpaTOpHOM
(hopmupoBaHus ) ToaroToBKa K pabore, DK3ameH
TJIEHOYHBIX TTOKPBITUN

/IeHO OKp TpaKTUYe CKUM 3aHATUSM,

ceMHHapam

ITpopaboTKa JIeKIMOHHOTO

Marepuasa

OdopmreHue O0TUETOB T10

nabopaTtopHbIM paboTam

Ntoro
10 TunoBele [ToaroroBka K [1K-8, KoHTposbHas pabora,
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TeXHOJ/IOrnuyeckue

MMPpakKTHU4YeCKHUM 3aHATUAM,

[TK-9

Onpoc Ha 3aHATHSIX,

MPOLIeCChI U3TOTOB/IEHUSI | CEeMUHapam OTuert 1o
3/1eMEHTOB 3miKgp0HH0H TpopaBoTKa MEKIHOHHOTO 1 I/IH,E[I/IBH,Z[y&(l)JIbHOMy
KOMITOHEHTHOM 0a3bl Marepuaa 3afaHuto, OTyer o
smaboparopHoii paboTe,
OdopmreHue O0TUETOB T10 4 JK3aMeH
nabopatopHbIM paboTam
OdopmreHrie 0TUETOB 110 4
nabopaTopHbIM paboTam
BeinonHeHuve 14
VH/VBUYaNbHbIX 3a/laHUuN
Ntoro 27
11 TexHonorus [TpopaboTKa eKIIMOHHOTO 0 |TIK-8, KoHTposnbHas pabota,
CcOOpPOUHBIX TPOLECCOB Marepuasa [K-9 OK3ameH
Ntoro 0
Nroro 3a cemecTp 54
[ToaroroBka u caya 36 JK3aMeH
3K3aMeHa
Ntoro 90
10. KypcoBasi padora (nmpoekT)
He npegycmorpeno PYII

11. PeriTMHrOBas cUCcTEeMa AJIA OLI€HKH YCII€eBde€eMOCTH CTYA€HTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuua 11.1 — BajuibHble OLIEHKU i/l 3/1eMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcumanbHbIN MakcumanbHbIN
DieMeHThI yueOHOMH Oasu1 3a Iepuog Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU Mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL| cemecTpa
8 cemecTtp
KomrioneHt 2 2 2 6
CBOEBPEMEHHOCTH
KoHTposbHast pabora 10 10 20
Oripoc Ha 3aHATHAX 2 2 4
Otuer no 5 5 5 15
WH/VBUlyaJIbHOMY
3a/laHUIo0
Ortuert 1o ysabopaTopHOi 10 10
pabore
PacueTtHast pabora 5 5 5 15
WToro makcumym 3a 24 12 34 70
Tepro/,
JK3aMeH 30
Hapacrarorym utorom 24 36 70 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabmuie 11.2.
12

CornacosaHa Ha noprtane N2 13358



Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. TexHomnorus KpeMHHEBOM HaHO3/IeKTPOHUKH [Tekct] : yuebHoe mocobue / T. U. [lanunuHa, B.
A. Karageii, E. B. Aauirienko ; MunucrepctBo o6pa3zoBanust 1 Hayku Poccuiickoit @enepauyu, ToMckuit
rOCyJjapCTBeHHbIN YHUBEPCUTET CUCTEM YIIpaB/ieHUsl U PaZiM03/1eKTPOHUKH. - 2-e u3f. - Tomck : TYCVYP,
2015. - 319 c : puc., uyB. w1, Tabn. - bubmmorp.: c. 317-318. - ISBN 978-5-86889-713-9 (Hanmuuve B
oubmioreke TYCYP - 30 3k3.)

2. TexHosorusi, KOHCTPYKLMM M MeTOAbl MOJE/NVMPOBAaHUS KPEMHHEBBIX WHTErpajbHbIX
mukpocxem [Tekct] : yue6bHOe mocobue asisi By3oB: B 2 u. / pea. FO. A. Yaruieirus. - M. : BUHOM.
Jlaboparopust 3Hanuii, 2010 - . - (OnekrpoHuka). - ISBN 978-5-94774-583-2. U. 1 : TexHomornueckue
TIPOL{eCChI U3TOTOBJ/IEHHMSI KDEMHUEBBIX MHTErpa/IbHbIX CxeM U ux MogenvpoBanue / M. A. Kopores, T. FO.
Kpynkuna, M. A. PeseneBa. - M. : BUHOM. Jlaboparopwus 3nanwmii, 2010. - 397 c. : un. - ). - bubnuorp.:
c. 397. - ISBN 978-5-94774-336-4 : (Hanuuue B 6ubmoreke TYCYP - 10 3k3.)

12.2. lono/siHUTe/IbHAA IUTEpaTypa

1. OG6opymoBaHue [jii CO3[aHUSI U HWCC/INOBaHUS CBOWCTB OOBEKTOB HAHO3JIEKTPOHUKH:
YuebHoe nocobue / Yucroenora Y. A., Janvnuna T. Y. - 2011. 98 c. [DnekTpoHHbI pecypc] - Pexxum
pocryma: https://edu.tusur.ru/publications/547, nata obpaienus: 04.02.2017.

2. MukpoanekTpoHuKa: Pusnueckde W TEeXHOJOTMUECKHe OCHOBBI, HA/IeKHOCTh: YueOHOe
nocobue s By30oB / U. E. Edumos, U. f. Ko3eips, FO. 1. TopOyHOB. - 2-e u3z., nepepab. u jgom. - M.:
Beicias mikona, 1986. - 464 c. (Hamuune B 6ubnuoreke TYCYP - 53 9k3.)

3. TexHomorusi MUKpocxeM : YueOHoe riocobue ajist By3oB / O. /1. TlapdeHoB. - M. : Beicimas
mkona, 1986. - 318[2] c. (Hanuuue B 6ubmmoreke TYCYP - 121 3k3.)

4. TIporecchkl MUKPO- 1 HAHOTEXHOJIOTHY : yueOHoe rocobue ayist By3oB / T. Y. JanawnuHa [u ap.
] ; ®enepanbHoe areHTCTBO 1O 00pa3oBaHui0, TOMCKWM TOCYJApCTBEHHBIM YHUBEPCUTET CHUCTEM
yTIpaB/IeHUsI ¥ Pafino-371eKTpoHUKH. - Tomck: TYCYP, 2005. - 316 c. : un., Tabs. - bubmuorp.: c. 310-313.
- ISBN 5-86889-244-5 (Hanuuue B 6ubmoreke TYCYP - 103 9k3.)
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5. MukposnekTpoHuka: Pusnueckde U TEXHOJOTMUYECKHe OCHOBBI, HA/IeKHOCTh: YueOHOe
nocob6ue jys By3oB / U. E. Edumos, U. f. Ko3beips, FO. W. TopOyHOB. - 2-e u3z., nepepab. u gor. - M.:
Bricmias 1mikomna, 1986. - 464 c. (Hanuuue B 6ubmoreke TYCYP - 52 3K3.)

12.3 YueOHo-MeTogUUEeCKHE TT0CO0HUA

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHE MoCo0ust

1. HanunuHa T.W., CaxapoB FHO.B. TexHO/10rHWsi TOHKOIVIEHOYHBIX MUKpOCXeM : MeToguueckue
yKa3aHusl 10 BbIMOMHEeHUIo JabopatopHbix pabor. — Tomck: TYCYP, 2007. — 63 c. (Hammuue B
oubmioreke TYCYP - 30 3k3.)

2. TexHO/MOTHUsSI TOHKOTJIEHOUHBIX MUKPOCXEM : yueOHO-MeToAruecKoe 1mocobue 1o ayAUuTOPHBIM
NpakTUYeCKUM 3aHATHSAM U CaMOCTOsITe/IbHOM pabore i CTyJeHTOB crenyansHoctd 210104
"MUKpO3/IeKTPOHUKa U TBepaoTenbHas siaekrponuka" / T. W. [Janununa, WM. A. Yucroeposa ;
desepanbHOE areHTCTBO 10 obOpasoBaHMIO, TOMCKUI TOCyAapCTBEHHBIM YHHUBEDCUTET CUCTEM
yTIpaB/eHust U Pagro31eKTpoHUKH. - Tomck : TY-CYP, 2007. - 73 c. (Hamuuue B 6ubmoreke TYCYP - 50
9K3.)

3. Tlporeccbl MHKpPO- M HaHOTEXHOJIOTWH : y4eOHO-MeTofuueckoe mocobue Mo ayguTOpPHBIM
NpakTUYeCKUM 3aHATHSAM U CaMOCTOsITe/IbHOM paboTe /i CTyJeHTOB crelyansHocTH 210104
"MUKpO3/IeKTPOHUKA U TBepAoTe/bHas eKTpoHuka'" / K. Y. CmupHoBa ; defepasbHOe areHTCTBO 110
obpasoBaHuio, TOMCKMI TOCYApCTBEHHbIM YHMBEDCHUTET CUCTEM YIpaB/ieHUs W DPaZl03/1eKTPOHUKH,
Kadenpa ¢usuueckoit snekrponukn. - Tomck : TYCYP, 2007. - 53 c. (Hamune B 6ubmoreke TYCYP -
47 3K3.)

12.3.2 YueOHO-MeTOAMYECKHE MTOCOOMS /IS JIMI] C OTPAaHHUYE€HHBIMH BO3MO)XXHOCTSIMH 3/I0POBbA

YueOHO-MeTOANUECKHE MaTepHaslbl [l CAMOCTOSITe/TbHOM U ayJUTOPHOUM paboThl 00yUaroIuxCst
W3 YKC/ia UHBAJIU/IOB TIPEAOCTaB/SIOTCA B JOopMax, aJaiTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCTIpUSTHS UH(GOPMALUK.

JI7ist a1 ¢ HapyLIeHUsIMHU 3peHust:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

JIJIs1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuatHo (opme.

JIJ/Is1 UL ¢ HapyLIeHUsIMU OMOPHO-ABUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

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

1. Oducnrie mporpammel Microsoft Office um Open Office.

2. Maremaruueckuii naker MathCad v Mathematica

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHHne JUCIUIUTAHBI
13.1. O6uue TpeGoOBaHKsA K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi ¥ TPOMEXYTOUHOM aTTeCTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
MI0CaZIouHbIX MeCT He MeHee 22-24, 000pyZoBaHHasl JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 1ocobus B BU/ie Tpe3eHTalyi 110 JIeKI[MOHHBIM pa3/jenaM JUCIUIIAHEI.

13.1.2. Marepua/IbHO-TEXHUYECKOe 00ecreueHue I MPAaKTHYeCKHX 3aHATHH
[yt IpoBe/ieHus TMPaKTUUeCKUX (CeMHHAPCKUX) 3aHATUN WCTIO/b3yeTcsl yueOHas ay[uTopusi, C
KOJTMYEeCTBOM I0CaZIOUuHBIX MecT He MeHee 30, 000pyA0OBaHHasi IOCKOW U CTaHAApPTHOM yueOHOM Mebesbio

13.1.3. MarepuanbHoO-TeXHHUYeCKoe obecredyeHue /jisi 1ab0paTopHBIX padoT
Onsi  mipoBefeHusi  /1abOpaTOpPHBIX — 3aHATHM — MCIIONB3yeTcs — y4ueOHO-MCCIe/[oBaTebCKast
naboparopusi, pacrosiokeHHast o afpecy 634034, Tomckasi o6macts, T. Tomck, BepiiimHuHa ynuua, f. 74,
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1 stax, aya. 116. CocrtaB obopygoBaHus: YueOHas Me0Oesb;, YCTaHOBKA BAaKyyMHOTO HarlbUIEHUS
YBH2M-1 — 3 mr. JlabopaTopHoe o6opyzoBaHue ¥ IpUOOphI: — MUKPOCKOTT MBC-9 — 4 IIT. — MUKPOCKOTT
crepeo MC-1 — 5 wt. — MukpouHteppepomerp MUU-4 — 1 mit. — usmeputenb ummurtaca E7-20 — 1 wT.
— myasTuMetp EJIC-128 — 4 mt. — Mukpockonn MMY-3Y — 1 wT. JlabopaTopHbIii MakeT — 4-X 30H/0BbIM
MeTOZ, U3MepeHUs YZIe/IbHOTO CONIPOTUBIIEHMUS.

13.1.4. MaTepua/IbHO-TeEXHHYECKOe obecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Inst camocTosATe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHast ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacriojiokeHHass 1o agpecy 634034, r. Tomck, yn. Bepumnuza, 74, 1 stax, ayg. 100. Cocras
obopyoBaHusi: yueOHast Mebesib; KOMITbIOTephI Kiaacca He Hike [IDBM INTEL Celeron D336 2.8I'T'w. -
4 1wT.; KommbioTepbl mnogkmoueHbl K cetu MHTEPHET u oGecrieunBarOT [OCTYIT B 37€KTPOHHYIO
MH(OpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/ibHO-TEXHHYECKOe o0ecnedyeHne JUCIMITIMHBI /i/IsA JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[{0POBbS

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTB/IsSe€TCS C UCMOB30BaHUEM CPeJICTB 00yJYeHust
00I11ero U CrelUaabHOTO0 Ha3HAUeHMS.

[lpu oOyyeHUM CTyIE€HTOB C HapPyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCH/IMBalOLlleld anmaparypbl, MYJbTUMEAUNHBIX CPEeACTB W [JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaur yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOyYeHHWsl [jisi CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayAMTOpHs, B KOTOPOW 00y4arOTCs CTYZIeHThbl C HapylleHHeM ciiyxa, 0b6opymoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ayJJMOTeXHUKOW, BUAEOTEeXHUKOW, S7IeKTPOHHOW [JOCKOW, MY/JIbTUMEeOUNHOMN
CUCTEMOM.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/b30BaHHe B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha KpaHe) NP1 TOMOLLY BU/le0yBeTnunTesiel /sl yiaJleHHOTO TTPOCMOTpa.

[Tpu oOyuyeHNH CTYIEHTOB ¢ HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbHOTO amnmapara HCIOIb3yHTCsS
a/bTepHaTHMBHbIE YCTPOWMCTBA BBOJA WUH(OpMAaLMM U [IpyryMe TexXHUYecKUe CpeJCTBa IpHeMa/repefauu
yueOHOUM MHGbOpPMALMK B JOCTYIHBIX (opMax AJisi CTYIE€HTOB C HapyLIeHWsIMUA OTOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBAIJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEACTB M METOANUYECKHE PeKOMeH/Jal[uu
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCIOJb3yeMble [Jis OLIeHKHU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboyeil iporpaMMe.

14.2 Tpe6oBaHus K (poHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPaHHYeHHBIMH BO3MO)KHOCTAMH
310pPOBbA
[ CTy#eHTOB C WHBAIMJHOCTBIO TIPeAYCMOTDEHBI [OTIOJTHUTEe/bHbIe OlLleHOYHbIe CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

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

Bu/ibl IOTIO/THUTETBHBIX OL[@HOUHBIX
CpeJiCTB

@DopMbI KOHTPOJIS U OLIeHKH

Kareropuu cTyeHTOB
DU CTYA pe3y/bTaToB 00yueHuUst

TecTbl, MTUCbMEHHBIE CAMOCTOSTE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

C HapyLieHusIMu
ciyxa

[TpeuMyIiieCTBEHHO MMChbMeHHasI
TIpoBepKa

C HapylieHus MU
3peHust

CobecesjoBaHue TI0 BOTIPOCAM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMmyilieCTBEHHO yCTHasi MpOBepKa
(MHAUBUAYATBHO)

C HapyLeHusIMu
OTIOpHO-
JIBUTaTeIbHOTO
amnmapara

PelieHue JUCTaHL[MOHHBIX T@CTOB,
KOHTPOJIbHBIE pabOThI, MMCbMEHHbIe
CaMoCTOsiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[MpeumyI1ieCTBEHHO AUCTAHLIMOHHBIMU
MeTo/laMU
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C orpaHuyeHUsIMU 110
oO1eMe I UHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMeHHbIE CAMOCTOSITe/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOoThI, YCTHBIE OTBETHI

[IperMyliieCTBeHHO IPOBepKa
MeTO/laMU, UCXOZs U3 COCTOSTHUS
oOyuarolierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguuecKue peKOMeHAAMH M0 OLeHOYHBIM CPe/ICTBaM /JIsl JIMI| C OrPaHUYe€HHbBIMH
BO3MO)XHOCTSIMH 310POBbs

Ons crygentoB ¢ OB3 mnpeaycmarpuBaeTcss [AOCTynHas ¢opma TpeJoCTaBleHusl 3aJaHuid
OLIEHOUHBIX CPE/CTB, @ UMEHHO:

- B MeyaTHOU (hopme;

- B MeyaTHOM (hopme C yBe/IMUeHHBIM LIPUPTOM;

- B (hopMe 3/1eKTPOHHOTI'O JOKYMEHTa;

- MeTOZIOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- TipeZioCcTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyzeHTaM C WHBa/IUAHOCTBIO YBe/JWUMBAeTCs BpeMsi Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMpOCHI. [/ TaKUX CTy[EeHTOB IpefyCMaTpUBaeTCs JOCTymHasi (opma MpefocTaB/ieHus OTBETOB Ha

3aJdHus, d UMEHHO:

- MMUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEDE;

- HabOp OTBETOB C UCITO/Ib30BAaHUEM YC/TyT aCCUCTEHTa;

- TIpe/ICTaB/IeHHe OTBETOB YCTHO.

TTporiesiypa OIleHMBaHUsSI Pe3y/ILTaTOB OOy4YeHHss WHBAIHAOB 110 JUCI[UITIMHE TPeJyCMaTpUBaeT
npeocTaBieHre uHGopMaiu B popmax, afanTHPOBAHHBIX K OTPAHHUEHHSIM UX 3710POBbsI U BOCTIPUATHS

vHdOopMaIuu:

Jins U1y ¢ HapylIeHUsIMM 3peHHUs:

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

- B IleyaTHOW (hopMe yBeIMYeHHBIM LIPUPTOM.

Jins uIy ¢ HapyIIeHUsIMM cJIyXa:

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (opme.

Jins ury ¢ HapylIeHUsIMM ONOPHO-JABHUIaTe/IbHOr0 anmapara:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B reuatHo opme.

[Tpu Heo6xoAUMOCTH AJ1s1 00yUarOIIMXCsl C MHBAaTMAHOCTBIO MPOLie/lypa OLieHHWBaHUs pe3y/IbTaToB
00yueHHsT MOYKEeT TIPOBOJUTHCS] 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
OCHOBBI TEXHOJ/IOTHH 3JIEKTPOHHOI KOMIIOHEHTHOU 0a3bI

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— goueHT Kad. @3 Uucroenosa U. A.

JK3ameH: 8 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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

MeTpoJsioruueckoe obecrieyeHye poOM3BOACTBA
MaTepuyasioB Y U3/leJIi 3JIeKTPOHHOU TeXHUKHU

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-8 CTIOCOOHOCTBIO BBITIO/IHATL PA0OTHI 110 HokeH 3HaTh (DU3UKO-TEXHOIOTHYE CKUe
TeXHOJIOTHYEeCKOM MOATOTOBKe NPOM3BO/CTBA OCHOBBI MPOLIeCCOB MPOX3BO/CTBA U3/ eUN
MaTepHrasioB U U3/Ie/Iii 3/IEKTPOHHOW TeXHUKH | 3/IEKTPOHHOW KOMITOHEHTHOH 0a3kbl,
[1K-9 TOTOBHOCTBIO OPraHU30BLIBATh 0COGEHHOCTH NMPOBE/eHH OTAC/BHBIX

TeXHOJIOTUYeCKUX OTepaLyii;;

[omkeH yMeTb paccunTarh (hr3UKO-
TEXHOJIOTUYeCKHe PEKUMbI TIPOBe/IeHUsT
TeXHOJIOTMYeCKUX TPOLIeCCOB /i/1s
TIO/TyYeHHs1 aKTUBHBIX U TaCCUBHBIX
3/1eMEHTOB 3/IeKTPOHHOM KOMITOHEHTHOMN
6a3bI ¢ TpeOyeMbIMU KOHCTPYKTUBHBIMH H
3/1eKTpOPU3NUeCKUMU TTapaMeTpaMy; ;
HomxkeH Bna/ieTh - HABbIKAMH BbIOOPA U
TIpUMeHeHHsI OCHOBHBIX Orepaiyii
TEXHOJIOTUX CO3JJaHUsI 3/IeMEHTOB
3JIEKTPOHHOM KOMITOHEHTHOM 6a3bl C
yUeToM UX 0COOEHHOCTel U KOHKPeTHBIX
1]eJ1eli; - HaBbIKaMH pabOoThI Ha
0060py10BaHNH, UCTIONMb3YEMOM B
TIPOM3BO/CTBE 3/IEMEHTOB 3/7IeKTPOHHOM
KOMIIOHEHTHOM 0a3bl. ;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB

NipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tlokazarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUUYeCKUX YMEHMUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paboty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHNeM TPaHHUI] abcTparpoBaHust
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUILI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

0 (1oporoBbIv

00IIMMU 3HAHUSIMU

YMEeHUSIMH, TpeOyeMbIMU

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHATHS B Mpejenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/Ie/JOBaHUH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o0sacTu ucce[0BaHUs TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmoM

HaOJTFOIeHUH
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YPOBEHb)

TSI BBITIOJTHEHUS TIPOCTBIX
3a7au

2 Peamu3anus KOMIIEeTeHI[HH

2.1 Komnerenuus I1K-8

[TK-8: criocoOHOCTBIO BBITIONHATE PabOThI TI0 TEXHOJOTHUECKOH ITOArOTOBKe ITPOM3BOZICTBA
MaTepuasioB U U3[|e/INi 3/IEKTPOHHOU TeXHUKU.

st bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTD Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabmuiie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OL€HUBAHKS

MIPOM3BO/ICTBAa MaTepUasoB
Y W3[le/TUi 3/IeKTPOHHOU
KOMIIOHEHTHOI 0as3bl,
0Cc00eHHOCTH MPOBe/IeHUsT
OT/ZIeNTbHBIX
TEXHOJIOTUUEeCKUX
oreparyi

PEXXUMBI 1711 TIO/TyUeHHUsT
aKTMBHBIX U MACCUBHBIX
3/IEMEHTOB 3/IEKTPOHHOM
KOMITOHEHTHOU 0a3bI C
TpeOyeMbIMU
KOHCTPYKTUBHBIMU U
3/1eKTpodH3ude CKUMU
rapaMeTpamMu

CocraB 3HaTb Y™meTb Bnagets
CopeprkaHue (hb13UKO-TeXHOMOTUUeCKUe | pacCUUTaTh GU3NKO- HaBBbIKaMU BbIOOpA U
3TaroB OCHOBBI MIPOLIECCOB TeXHOJIOThYeCK1e TPUMEeHEeHHsI OCHOBHBIX

oreparyi TeEXHOJIOTUU
CO3/IaHUs 3/IEMEHTOB
3/IeKTPOHHOM
KOMITOHEHTHOM 6a3bl C
yueToM Ux 0coOeHHOCTel
Y KOHKPETHBIX LIeJIel;
HaBbIKaMH pabOThI Ha
obopyznoBaHuH,
HCTIO/Tb3yeMOM B
TIPOU3BO/ICTBE 3/IEMEHTOB
3JIeKTPOHHOM
KOMITOHEHTHOH 06a3bl

Buabl 3aHaTHMA

* VHTepaKkTHUBHbIE
TpaKTUYeCKUe 3aHsTHS;
* VHTepaKkTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VIHTepaKkTUBHbIE
JIeKLIUY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

* CamocrodTenbHas
pabora;

* [logroroBka u cfiaua
JK3ameHa / 3a4eTa;

* lIHTepakTUBHbIE
MpaKTUYeCKUe 3aHSITHS;
* IHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* UHTepakTHBHbBIE
JIeKLINY;

* [lpakTuueckue
3aHATHS;
 JlabGopartopHbie
3aHSATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* TloAroToBKa U c/aua
JK3ameHa / 3a4eTa;

* VIHTepakTUBHbIE
TpaKTAUYeCKUe 3aHATHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHS;

* CamocTodTenbHas
paborta;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KonTtposbHas pabora;
* Ortyer no
naboparopHoii pabote;

* Ortyet no
WH/IMBU/yaIbHOMY
3a/IaHUIO;

* Orpoc Ha 3aHATHUSX;
* PacueTHasi paboTa;

* OK3aMeH;

» KonTtposnpHast pabora;
* Otyer no
naboparopHoii pabore;

* Otyer no
WH/IUBU/yaIbHOMY
3a/IaHUIO;

* Omnpoc Ha 3aHATUSAX;
* PacuertHas paboTa;

* DK3aMeH;

¢ OtueT o
nabopatopHoii pabore;
e OtyeT 110
VHJUBUAYaTbHOMY
3a/IaHUIO;

* PacuetHasi paboTa;
* OK3aMe€H;

dopMy/nvMpoBKa TOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B
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Tabure 4.

Ta6m/1ua 4 — Ilokazarenu u KPHUTEPHUH OLIEHMBAHWA KOMIIETEHIMKM Ha 3TdlldX

KOMIIOHEeHTHOI 0a3bI;

* 3HAeT COBpPEMEHHbIe
TEXHOJIOTMU CO3/IaHuUs
3/IeKTPOHHOMN
KOMITOHEeHTHOM 0a3bl;

* 3HaeT 0COOEHHOCTH
TIPOBEIEHUS OT/Ie/TbHBIX
TEXHOJIOTHYE CKUX
orieparuii;

* yMeeT pacCuuTaTh
¢busuKo-
TEXHOJIOTUeCcKHe
PEXXUMBI JIJIs1 TIO/TyYeHUSI
aKTHUBHBIX U MTACCUBHBIX
3/1eMEHTOB 3/IeKTPOHHOM
KOMITOHEHTHOU 6a3bl ¢
TpebyeMbIMU
KOHCTPYKTUBHBIMH U
3/1eKTPOpU3Ue CKUMU
rlapaMeTpamu;

CocraB 3HaTb YmeTb Bnagetb
OmuHo * 3HaeT (PU3MKO- * yMeeT OL|eHWUTh * crocobeH
(BBICOKMI yPOBEHb) | TexXHOJIOTMUYeCKHe B/IVSTHUE CaMOCTOSATe/IbHO
OCHOBBI IIPOLIECCOB TeXHOJIOTUYe CKUX BBIOpPATh ¥ IPUMEHUTh
TIPOM3BO/CTBA PEXMMOB Ha BLIXOAHLIE | TEXHOJIOIMYeCKUe
MaTepyasoB U U3Le/uii TlapaMeTphbl OrepaLyy /IS CO34aHus
5/IeKTPOHHOM 5/IEKTPOHHOIO U3/E/HsL; | 3/IeMEHTOB 3/IeKTPOHHOM

KOMITOHEHTHOM 6a3bl €
y4eTOM UX 0COOeHHOCTeM
V1 KOHKDPEeTHBIX LieJiel;

* B/ajieeT HaBbIKAMHU
paboThI Ha
obopyoBaHuY,
HCTIOTb3yeMOM B
TIPOU3BO/ICTBE 3/IEMEHTOB
3/IeKTPOHHOM
KOMITOHEHTHOM 6a3bI;

Xoporiio (6a30BbIit

* 3HaeT (PU3UKO-

* yMeeT PacCuuTaTh

¢ BJ/lafieeT HdaBblIKaMU

* 03HAKOMJIEH C
OCHOBHBLIMU
TEeXHOJIOTUUe CKUMU
MpOLieCCaMiy CO3/JaHMsI
3/1eKTPOHHOM
KOMIIOHEHTHOM 0a3bl;

YPOBEHb) TeXHOJIOTUYeCcKue bu3uKo- BbIOOpA U TIPUMEHEeHHsI
OCHOBHI MPOLIeCCOB TeXHOJIOTUUeCKUe OCHOBHBIX OTeparuit
TIPOM3BO/CTBA PEXKHMBI 7151 IOJIyYeHHs1 | TeXHOJIOTHUU CO3[aHusl
MaTepHuasioB U U3fenit aKTHBHBIX U MIACCUBHBIX | 3/IEMEHTOB 3/7IeKTPOHHOMN
3/1eKTPOHHOMN 3/IEeMEHTOB /IEKTPOHHON | KOMITOHEHTHOM 6a3bl C
KOMTIOHEHTHOU 6a3bI; KOMITOHEHTHOU 06a3bl C yUeToM UX 0COOEHHOCTeH
* 3HaeT 0a30BbIe TpeOyemMbIMU Y KOHKDEeTHBIX Lie/iel;
TEXHOJIOTUU CO3[aHUsI KOHCTPYKTHUBHBIMHU U * BJajeeT HaBblIKaMU
5/IeKTPOHHOM 5/71eKTPO(PU3UUE CKUMU paboThI Ha
KOMITOHEeHTHOHU 0a3bl; rapaMeTpamy; obopyoBaHuH,
* 3HaeT 0COOEHHOCTH WCII0JIb3yEMOM B
TIPOBe/IeHUsI OT/le/TbHbIX MIPOM3BO/ICTBE 3/IEMEHTOB
TeXHOIOTUue CKUX 3/1eKTPOHHOM
orieparyi; KOMITOHEHTHOM 0a3bI;

YIOB/IETBOPUTE/IbH | * KMMeeT Npe/CTaB/leHne | * TPUMEHseT MeTO/bl * crnocobeH BbIOUPATh

0 (TIOpOroBEIi 0 (U3MKO- pacuera (pU3HKO- TEXHOJIOTUYEeCKHe

yPOBEHb) TeXHOJIOTue CKUX TeXHOJIOTUYeCKUe orieparuu Ji/isi Co3JaHust
OCHOBax IpOLIeCCOB PE’KHMOB ; 3/1eMEHTOB 3/IeKTPOHHOM
TIPOM3BO/ICTBA KOMITOHEHTHOM 0a3bI;
MaTepurdJIiOB U I/IBAEHI/Iﬁ * BJlajeeT HaBLIKaMU
3/1IeKTPOHHOM paboThI Ha
KOMIIOHeHTHOM 0a3bl; 060opy/0BaHNH,

HCTIO/Tb3yEMOM B
TIPOM3BO/ICTBE 3/IEMEHTOB
3JIEKTPOHHOM
KOMITIOHEHTHOI 0as3bl;

2.2 Komnerenuus I1K-9
[TK-9: roTOBHOCTBIO OPraHU30BbIBaTH METPOJIOrMUecKoe obecrieueHre MPOU3BO/CTBAa MaTeprasioB
Yl U37leJIUM 3/IEKTPDOHHOU TeXHUKH.
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.

Tabmuia 5 — Orarbl

OPMHPOBAHHUA KOMIIETEHIIMHW M UCII0J/Ib3yeMbIe CpPeACTBAd OLIEHMBAHUA

MeTO/Ibl ¥ CPeZiCTBa
u3MepeHus pr3nuecKux

r3MepeHus pU3nuecKrx
BeJINYMH, YUUTHIBATh

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue [lo/keH 3HaTh OCHOBBI HoikeH ymeTb NpUMeHSTh | JlO/DKeH BlaZieTh
3TaroB MeTpPOJIOTUH, OCHOBHBIE | MeTO/bl U CpeJCTBa rippeMaMu 06pabOTKH 1

OLIEHKH TTOTPeIITHOCTH
pe3y/IbTaToB W3MepeHUH,

BeJTUUUH, TIPUEMBbI COBpEeMEeHHbIe TeH/IeHIIUY | [IPaBU/IaMH
00paboTKu u Pa3BUTHS JIEKTPOHUKU U | TIPe/[CTaBIeHUS
TMIpe/iCTaB/IeHUs W3MEepUTE/IbHOU TEXHUKH B | 9KCITEPUMEHTA/IbHBIX
9KCIIepUMeHTa/TbHbIX cBoeli mpodeccroHanbHOM | JaHHBIX

JTAaHHBIX. JesITe/TbHOCTH.

Buppl 3aHaTHM

* NHTepakTHBHBIE
NIpaKTUUeCKHe 3aHATHS;
* NHTepakTyBHBIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE

* VIHTepakTUBHBIE
NIpaKTUUYeCKHe 3aHATHUS;
* VIHTepakTHBHBIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE

° I/IHTepaKTI/IBHBIe
MpaKTUYeCKHe 3aHATHA,

® I/IHTepaKTI/IBHBIe

nabopaTopHbIe 3aHATHS;

* JlaboparopHble

JIeKLUY; JIeKLIUY; 3aHATUS;

* [IlpakTnueckue * [IlpakTuueckue * CamocrosTe/bHas
3QHATHS; 3QHSATHSA; paborta;

* JlaboparopHbie * JlabopaTopHbie

3aHATUS; 3aHATUS;

* Jlekumuuy; * Jlekuuu;

¢ CamocTosiTesbHast * CamocrosTenbHas

pabora; pabora;

* IloaroroBka u ciaua
JK3aMeHa / 3ayeTa;

* TloaroroBka u caua
JK3aMeHa / 3aueTa;

* PacueTHast paboTa;

* PacuetHast paboTa;

Hcronb3yembie * KoHntposbHasi pabora; | * KoHTposbHasi pabora; | * OTuer 1o
CpeACTBa * Otyet no * Ortuer no nabopatopHoii pabore;
OLleHMBaHMs nabopatopHoii pabore; nabopatopHoii pabore; * Ortuet o
e OtueT 110 * OrtueT 110 UHIUBUYa/IbHOMY
VHJVBU/lyaJIbHOMY VHJVBU/lyaJIbHOMY 3a/laHUIO;
3a/IaHUI0; 3a/IaHUI0; * PacuertHas pabora;
* Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;

* DK3aMeH; * DK3aMeH;
dopMyIMpOBKa II0Ka3aTe/el W KPUTEPHeB OLeHMBaHWs [aHHON KOMIIeTeHI[MM IIpHBEJeHa B
Tabsuiie 6.
Tab6wia 6 — [Tokasare/d ¥ KpUTEPUH OLIeHMBaHKsI KOMITETEHI[MH Ha JTarax
CocraB 3HaThb YmeTb Bnagets
OminuHo * * 3HAeT OCHOBBI *  yMeeT MPUMEHSTh * « BlajieeT
(BBICOKMI YPOBEHb) | METPOJIOrMH, OCHOBHEIE | METO/bI U CPe/CTBa NpaKTU4e CKUMU

METO/IbI U CPEe/ICTBa
v3MepeHuUst pu3nueCcKux
BeJTUUWH;

* *3HaeT
pa3HooOpa3HbIe PUEMBI
00paboTKH U
TIpe/ICTaB/IeHHUs

v3MepeHust pu3nuecKux
BeJINUMH ;

* °* yMeeT, YUUTHIBATh
COBpeMeHHbIe TeH/EeHIIUN
Pa3BUTHS JIEKTPOHUKU U
V3MEePUTETbHOM TeXHUKH
B CBOeM

HaBbIKdAMU OIIpeae/J1eHus

TorpelIHocTel
nprubOopoB;;

* * BLIOOPOM METOUKU
HU3MepeHUl;;

* e BJajieeT
COBpeMeHHBbIMHU
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n3MepeHust PU3rUeCKUX
BeJINUMH,;

* < 3HaeT Oa3oBbIe
TIpreMbl 00pabOTKH U
Tpe/ICTaB/IeHuUs
9KCIePUMEHTaTbHbIX
JAHHBIX;

BeJ/INUMH;

9KCIIepPUMeHTa/IbHbIX nipoceccroHanbHON niprueMamu 06paboTKU 1
JlaHHBIX ; JlesiTeNTbHOCTH; OLIeHKH TOTPeLIHOCTH
* * yMeeT BbIUUC/ISTh pe3y/bTaToB M3MepeHUH,
JOBEPUTEbHBIE IpaBHU/1IaMH
BEPOSITHOCTU Tpe/iCTaBIeHUs]
TIOTPeIHOCTel 5KCIepPUMEHTaTbHbIX
V3MepeHul; JlaHHBIX;
Xopotiio (6a30BbIiA | * * 3HaeT OCHOBBI * * yMeeT NPUMEHSATh * e Bjazeer
YPOBEHb) MeTpPOJIOTUU, OCHOBHBIE | MeTO/bl U CPeJCTBa TpaKkThue CKUMH
MeTO/Ibl U Cpe/iCTBa v3MepeHUs PU3MUeCKUX | HaBbIKaMM OIpejeeHus
v3MepeHus: PU3NUYeCKUX | BeTUUMH; MOrpeLHOCTeN
BeJINYUH,; * * yMeeT BLIUUC/IATh npubopoB;;
* * 3HaeT OCHOBHbIE JlOBepUTeJIbHbIE * * BEIOOPOM METOIUKH
TIprieMbl 00pabOTKH U BEPOSITHOCTH M3MepeHui;
Tripe/iCTaB/IeHUs MOTPeLIHOCTeMN * Bja/ieeT OCHOBHLIMH
9KCIepUMeHTaTbHbIX W3MepeHuH; npreMamu 06paboTKU U
AaHHBIX; OLIEHKU IIOTPelIHOCTU
pe3yJIbTaTOB U3MepEeHU,
rpaBU/IaMu
rpe/CTaBIeHUs]
5KCIIePUMeHTa/IbHbIX
JlaHHBIX;
YIOB/IETBOPUTE/IbH | * ¢ 3HAET OCHOBBI * * yMeeT [IPUMEHSATH * « BjaJleeT NprueMamMu
0 (1IOporoBeIN MeTpPOJIOTUU, OCHOBHBIE | MeTO/bl U CPeJCTBa 00paboTKH U OIIeHKH
YPOBEHb) MEeTO/Abl U CpesiCcTBa v3MepeHust pu3nueCcKux TIOr'peIIHOCTHU

pe3y/IbTaTOB U3MepEeHU,
rpaBWiaMu
rpe/iCTaBIeHUsI
3KCriepUMeHTaIbHbIX
JlaHHBIX;

AedaTe/JIbHOCTH,

XapaKTepU3yIOIIUX  ITarlbl

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
[5isi peanvi3aliu BbIllIeTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aflaHuUsI WK WHbIe MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKW 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrPaMMBbI, B CIEAYIOIIEM COCTaBe.

— Tema

WH/VBU/1yaIbHOTO

3.1 Tembl MHAUBHUYa/NbHBIX 3a/JAHUA

3a/laHUs

Ne 1: Texuomnorus

MN3roToBJ/IEHHA

(opMHpOBaHUs KOMITETEHLIMM B TIpoLiecce OCBOEHUs

¢parmeHTa

nonynpoBogHukoBort MMC. Pacuer pexuMoB U Tpodu/si pacrpefesieHdst TIpUMecu. BapuaHTbl
KOHTPOJIbHOU PabOThI TIPHBE/IEHBI B yueOHO-METOAUYECKOM MT0COOMU

— Tema unAuBHUAYyanbHOTO 3afaHusi Ne 2: TexHOMOrus W3roToB/ieHUs] (parMeHTa TJIEHOUHOU
VIMC. PacueT pe)XMMOB TIOJyUeHHs] TUIEHOK. BapuaHTbl KOHTPOIBbHOM pabOThI MpUBEEHBI B yueOHO-
MeTOJUUeCKOM M0CO0HHU

Pacuet

TEeXHOIOTUYe CKOU

3.2 TeMbl OIPOCOB HA 3aHATUAX

— 1). TexHonorus nony4yeHyst pUCyHKa UHTerpaJbHbIX MUKpOCXeM 2). TeXHO0/I0rys U3roToB/1eHust
¢ororabnoHoB 3). PacueT peXxMoB Harbl/IeHUs! TUVIEHOK METOZI0OM TePMHUECKOro UCIapeHusl B BaKyyMe
4). PacueT pe)XMMOB HalbUIeHUSl TUIEHOK METOZOM HOHHO-IIJIa3MEHHOIO pacIlbUIeHUsl B BakKyyMme 5).

MOTPELLHOCTH

MN3roToBJ/I€EHUA

TeXHOJIOTHUYeCKOr0 MapLIpyTa U3rOTOB/IeHUSI TOHKOIIeHOUHbIX UM C
— 1). Jlutorpadusi B TEXHOJOTMM MHUKDO- U HAHO3/eKTPOHUKe 2). PacueT TexHOIOrMuecKux
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peXXumMoB s co3fmanus usonsiyu MMMC 3). Pa3paboTka TUITOBBIX TEXHOJIOTUYECKUX IPOI[€CCOB
W3rOTOBJIEHUS TIOYTIPOBOJAHHUKOBBIX MpHOopoB 1 UMC

3.3 Dk3aMeHaLOHHbIEe BOIIPOCHI

— 1. ®u3KnKo-X¥UMHUUeCKHe MPOLeCChl OYUCTKU IMOBEPXHOCTU MOAJIOKeK. 2. YCI0BUA IO/y4YeHUs
MOHOKPUCTa/UIMUeCKUX TUIeHOK. 3. MexaHusM pocTa U KMHeTHKa OKUC/IeHus KpeMHUs. 4. dusuyeckue
OCHOBBI TpoLjecca TepMUueckor aud@ysuu. 5. TexHOMOrusi 3MUTaKCUaJbHOTO HapaljUBaHUs IJIEHOK U
obopyznoBanue. 6. TeXHOIOTHST U3TOTOB/IEHUsT JUPPY3UOHHBIX 371eMeHTOB 7. TeXHOI0Tn4eCcKUi Mporecc
usrotosneHusi 6umnonspubix VIMC 1o snurakcuanbHO-TUIaHapHOM TexHonoruu 8. TexHosormueckuid
nipotiecc usrorosieHuss M/IIT VIC Ha KoMIlleMeHTapHbIX TpaH3UCTopax 9. TexHO/IOrus WU3roTOB/IeHUs
ounonspuoit MIMC mo mnonuriiaHapHoit TexHosorud 10. Bribop MeToa mTO/MyuyeHHs DPUCYHKA
VHTerpasibHbIX MUKpocxeM 11. TexHosorus MetajiM3alyu moaynposofHUKoBbix MMC 12. Xumuueckoe
ocaxJeHre wu3 ras3oBod ¢asel. 13. Jlutorpadmueckue mporecchl. Pa3pemiaronjasi CriocobHOCTb
mutorpaguu. 14. TexHONOrMUeCKU TPOLECC W3rOTOBAEHUS pe3ucTUBHOW Martpulbl 15. IlomyueHue
IJIEHOK MeTOZ,0M TepMHUYeCKoro ucrnapenus 16. Texnonornueckuit npouecc u3rorosnenuss RC-cxemsr 17.
[TonyyeHue myieHOK MeTO/IOM MOHHO-TIIa3MeHHOro pacrbuieHus 18. TexHosorust cO0OpoUHbIX MPOLIeCCOB

3.4 TeMbI KOHTPO/IbHBIX PadoT
— Tema koHTpO/MEHOM paboThl Ne 1: TexHosorusi MUTOrpadMueCcKUX U IJIa3MEHHBIX TPOIECCOB.
BapuaHTbI KOHTPOJIBHOM PabOTHI MTPYBe/IeHbI B yueOHO-MeToArYeCKOM 1T0CoOun
— Tema koHTponbHOUM paboTel Ne 2: TexHomorus hOpMHPOBAHUSI TOHKOTIEHOUHBIX TMOKPBITHMA
BapuaHTbl KOHTPO/ILHOM pabOTHI TIPHBEIeHBI B yueOHO-MeTo[u4eCcKOM TTocobuu

3.5 TembI pacueTHbIX padoT
— Tlporecc U3roTosaeHus MonynpoBoAHUKOBbIX UMC

— TexHonorusi W3roToBjeHusi (parMeHTa IieHouHOM WMMC. PacueT peXUMOB TO/TyYeHUs
TI/IEHOK.

3.6 TembI 1abopaTopHBIX padoT
— TexHonoruueckuii npotiecc (poronurorpapum
— OcaxaeHre pe3UCTUBHBIX U MPOBOJSAIINX IJIEHOK
— MW3rorosnenue u ncciaefoBaHre TOHKOIUIEHOUHBIX KOH/I@eHCAaTOPOB
— N3yueHune norpemiHoCTH U3roTOB/IEHMSI TOHKOIJIEHOYHBIX Pe3UCTOPOB

4 MeTtognueckye MaTepHaJibl
[nsi obecrieueHus: mporiecca oOyueHHs U pelleHus 3a7ad 00ydyeHusi UCIIOb3YIOTCS CIeAyIoIe
MaTepuarlbl:
— MeTOAUUYeCcKre Marepuasbl, OrMpefessitollie TMpOoLeJypbl OLIEHWBaHUSl 3HAaHWMN, YMeHUH,
HaBBIKOB U (WIM) OMbITa [AeSITebHOCTH, XapaKTepPU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii IporpaMMel.

4.1. OcHoBHas /MTEparypa

1. TexHomnorus KpeMHHEBOM HaHO3/IeKTPOHUKH [Tekct] : yuebHoe mocobue / T. U. [lanunuHa, B.
A. Karageii, E. B. Aauirienko ; MunucrepctBo o6pa3zoBanust 1 Hayku Poccuiickoii @enepauyu, ToMckuit
rOCyJjapCTBeHHbIN YHUBEPCUTET CUCTEM YIIpaB/ieHUsl U PaZiM03/1eKTPOHUKH. - 2-e u3f. - Tomck : TYCVYP,
2015. - 319 c : puc., uB. w1, Tabn. - bubmmorp.: c. 317-318. - ISBN 978-5-86889-713-9 (nanmuune B
oubmioreke TYCYP - 30 3k3.)

2. TexHosorusi, KOHCTPYKLMM M MeTOAbl MOJE/NVMPOBAHUS KPEMHHEBBIX WHTErpajbHbIX
mukpocxem [Tekct] : yue6bHOe mocobue asisi By3oB: B 2 u. / pea. FO. A. Yaruieirus. - M. : BUHOM.
Jlaboparopust 3HaHuii, 2010 - . - (OnekrpoHuKa). - ISBN 978-5-94774-583-2. U. 1 : TexHosmornueckue
TIPOL{eCChI U3TOTOBJ/IEHHMSI KDEMHUEBBIX MHTErPa/IbHbIX CXxeM U ux MogjenvpoBaHue / M. A. Kopores, T. FO.
Kpynkuna, M. A. PeseneBa. - M. : BUHOM. Jlaboparopwus 3nanwmii, 2010. - 397 c. : un. - ). - bubnuorp.:
c. 397. - ISBN 978-5-94774-336-4 : (Hanuuue B 6ubmoreke TYCYP - 10 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTrypa
1. OG6opymoBaHue [jisi CO3[aHUSI U HWCC/INOBaHUS CBOWCTB OOBEKTOB HAHO3JIEKTPOHUKH:
YuebHoe nocobue / Yucroenora Y. A., Janvnuna T. Y. - 2011. 98 c. [DnekTpoHHbI pecypc] - Pexxum
poctyra: https://edu.tusur.ru/publications/547, cBoG0AHBIM.
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2. MukposnekTpoHuKa: Pusnueckde U TEXHOJOTMUYECKHe OCHOBBI, Ha/IeKHOCTh: YueOHOe
nocob6ue jys By3oB / U. E. Edumos, U. f. Ko3beips, FO. W. TopOyHOB. - 2-e u3z., nepepab. u gor. - M.:
Bricmias 1mikomna, 1986. - 464 c. (Hanuuue B 6ubmoreke TYCYP - 53 3k3.)

3. TexHosorusi MUKpocxeM : YueOHoe mocobue s By30B / O. [I. TlapdeHos. - M. : Beicimas
1Kosa, 1986. - 318[2] c. (Hamuuue B 6ubmoreke TYCYP - 121 3K3.)

4. Tlporecchkl MUKpPO- U HAHOTEXHOJIOTHUH : yueOHOe mocobue st By30B / T. W. danunuHa [u gp.
] ; denepanmpHOE areHTCTBO IO 00pa3oBaHMIO, TOMCKWI TOCYZApCTBEHHBI YHUBEPCHUTET CHUCTEM
yTpaB/eHus ¥ paZiio-3/1eKTpoHUKU. - Tomck: TYCYP, 2005. - 316 c. : wi., Tabn. - Bubauorp.: ¢. 310-313.
- ISBN 5-86889-244-5 (Hamuuue B 6ubmoteke TYCYP - 103 3k3.)

5. MukposnieKTpoHuKa: ®du3nueckue W TeXHOJOTHUeCKWe OCHOBBI, Ha/leXKHOCTh: YueOHoe
nocobue s By30B / U. E. Edumos, U. . Ko3eips, FO. U. TopOyHOB. - 2-e u3s., nepepab. u jgom. - M.:
Bricmias 1mikona, 1986. - 464 c. (Hanuuue B 6ubmoreke TYCYP - 52 3k3.)

4.3. Obsa3aTebHBbIE YUe0OHO-MeTOHYEeCKHe MoCo0us

1. [Hanumuna T.M., Caxapos [0.B. TexHoysorus TOHKOIUIEHOUHBIX MUKpPOCXeM : MeTtoauueckue
yKa3aHUsl TI0 BbITIONIHEeHUIO JiabopatopHbix pabor. — Tomck: TYCYP, 2007. — 63 c. (Haiuuue B
oubmoreke TYCYP - 30 3k3.)

2. TexHO/OTHUsI TOHKOTJIEHOUHBIX MUKPOCXEM : Y4eOHO-MeToaruecKoe mocobue 1o ayAUuTOPHBIM
MPAaKTUYEeCKUM 3aHSTUSM M CaMOCTOSATeNIbHOW paboTe it CTy#eHTOB creluanbHocTH 210104
"MUKpO3/IeKTPOHUKA U TBepoTenbHass sjaekrponuka" / T. W. [Jauununa, W. A. Yucroeposa ;
denepanbHOE areHTCTBO 10 0Opa3oBaHMIO, TOMCKMI TOCYJAapCTBEHHBI YHUBEDCUTET CHUCTEM
yTipaB/ieHUs U Pafuo31eKTpoHUKU. - Tomck : TY-CYP, 2007. - 73 c. (Hanuuue B 6ubmoreke TYCYP - 50
9K3.)

3. Tlporeccbl MUKpPO- MU HAHOTEXHOJIOTHM : ydyeOHO-MeToguueckoe mocobue Mo ayAUTOPHbIM
MPAaKTUYEeCKUM 3aHSTUSM M CaMOCTOSATeNIbHOW paboTe il CTy#eHTOB creluanbHOocTH 210104
"MUKpO3/IeKTPOHUKA Y TBepAoTesbHas yekTpoHuka' / K. WM. CmupHoBa ; defepasbHOe areHTCTBO 110
obpasoBanmio, TOMCKHMIA TOCYZApCTBEHHBIM YHMBEDCHUTET CHCTEM YIIpaB/ieHUs W PaZM03/eKTPOHUKH,
Kadenpa ¢usnueckoit snekTpoHuku. - Tomck : TYCYP, 2007. - 53 c. (Hamuuue B 6ubmoreke TYCYP -
47 3K3.)

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. Odwucubie iporpammbl Microsoft Office nm Open Office.
2. Maremaruueckuii maketr MathCad wiu Mathematica
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