F1.B.J1B.7.1

MHUHNCTEPCTBO OBPA30BAHUS M HAYKH POCCUMICKOM ®EJEPALINA

denepanpHOE OFOHKETHOE TOCY JapCTBEHHOE 00pa30BaTENbHOE YIPEXKIACHHE
BEICIIEr0 0Opa30BaHMA

«TOMCKUW T'OCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUA
U PATMODJIEKTPOHUKIN» (TYCYP)

YTBERXKIAIO
anex?rpp'/nenapTaMeﬂTa 06pa3oBaHusl
(IIpopgkTop no)y4eGHoil paGoTe)

g i ILE. Tposin

« _/A/ﬁ_q » 5%/” 2016 .

PABOYAS IPOTPAMMA YUYEBHOM JUCHUILINHBI
ON3NYECKHUE OCHOBBI MUKPO- 1 HAHOJSJIEKTPOHUKHA

YpoBeHb OCHOBHOIM
o0pa3oBaTe/IbHOM MporpaMmel  Gakanappuar

HanpagsJieHusi IOAr0TOBKH 28.03.01 «HaHOTEeXHOJIOTUY ¥ MUKDOCUCTEMHAS TEXHMKA
Hpodunan HaHOTEXHOJIOTHH B 3MEKTPOHNUKE ¥ MUKPOCUCTEMHOMN TEXHUKE
®opma o0y4yeHHst oYHas

®akyJabTET JNEKTPOHHOM TeXHUKH (DIT)

Kadenpa busmyeckoi anekTpoHuky (DI)

Kypc 2 Cemectp 4

Yueburnlii mi1an Hadopa 2014 roaa.

Pacnpenesenne paGoyero BpeMeHH:
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Ne Bunn! yue6Hoii paGoTsI 3 S 3 S 3 3 3 3 g B
H b s s = = = = 2 =
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Q Q Q Q Q Q Q & =
1. | Jlekuuu 18 18 | 4acos
2. | JIabopaTopHbie paboTbl _ - 4acoB
3. | lIpakTHYecKkue 3aHATHS 18 18 | 4acos
4. | Kypcosoii npoexr/pa6ora (KPC) (aynuropHas) _ - 4acoB
5. | Bcero ayiMTOpPHBIX 3aHATHIA (Cymma 1-4) 36 36 | 4acoe
6. W3 HuX B HHTEepaKTUBHOH dopme 14 14 | 4acos
7. | CamocTosiTesibHast pabdoTa ctyaenTos (CPC) 36 36 | 4acos
8. | Beero (Ge3s 3x3amena) (Cymma 5,7) 7 79 | 4acos
9. | Camocrt. paboTa Ha NOArOTOBKY, c1a4y IK3aMeHa _ _ 4acoB
10{ O0wmast TpyA0EMKOCTh (Cymma 8,9) 7 77 | 4acos
(B 3a4eTHBIX eANHULAX) 2 ) 3E
3ayer _4 cemecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 73 ot « 8 » 9 2016 1|

/ 3aB. podunupyromeit

JIner cornacoranmi

Paboqas mporpamma cocraBneHa ¢ ydetoM TpeGoBaHmit DeNepalbHOrO  TOCYIapCTBEHHOTO 00pa3oBaTEILHOIO
CTaHzapTa BeIcIIero obpasosanus (PI'OC BO) manpasnenus 28.03.01 «HaHOTEXHOIOIUH U MUKDOCHUCTEMHAS TEXHUKAY
(YpOBeHE GaKallaBpHara), yTBEPKASHHOTO IprkasoM MunwmcrepcTa 06pasosamms u Hayku Poccuiickoii Peneparmmu ot 6
MapTa 2015 r. Ne 177, paccMOTpeHa U yTBep /IeHa Ha 3aceIaHuu Kaepsl GU3MIECKOM IITEKTPOHKKHA OT «_ 8 » 09
2016 r., mpoTokon Ne 73 .

PaspaGoTunkn:
Ipodeccop xadenpsr O3 ‘,_D/Q‘., / IL.E. TposH
AccucteHT kapenpsr @D / B.B. Kapanckuii
7 »”"7/\”
/ 3aBexyrommii kadeapoii / //4:% A
IIpodeccop xadenpsr O el ./ / ILE. TposH

Paboyas mporpamma cornacoBana ¢ (aKyabTeTOM, np‘oebﬁnpymmeﬁ 4 BHITyCKaromel kadeopamu HampapeHHUsS

HOITOTOBKH.
Hexan OOT /%/ / A .. Bopouun

Kagenpoii (0] / ILE. Tposn

3aB. BBITYCKAIOMIEH ’

Katenpoit 0] / I1.E. Tposu
IDKCcnepThI:

IIpencenarens MeToaMYECKOMR o

Komuccuu daxynpreta DOT “Z, Z;{Z:z/ 75 / H.A. Ynucroenona
IIpencenarens MeTomuaecKoi o //f

Komuccuu kapeapsr OO 74 (6’6‘44/7 / W.A. YucToenosa
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1. OEJIM " 3ATAYA JTUCTUITIJIMHBI

Llenpr0 M3yYeHHs JUCIMIUTHHBI «DH3HYecKre OCHOBEI MUKPO- M HAHOJJICKTPOHHMKI SBIIACTCA npuobpe-
TeHyie 3HaHMH M0 (QU3HMKe SIIEKTPOHHBIX NPOLECCOB B TBEPAOTENBHBIX CTPYKTYpax, BKJO4as HAHOCTPYKTYPEL,
(DU3HYECKIM OCHOBaM JEHCTBHUS HOTYNPOBOTHUKOBBIX IIPUOOPOB U nprOGOPOB HA OCHOBE JPYTHX, B TOM YHCIIE
HAHOMATEPHANIOB, UX JJIEKTPUYECKHM XapaKTEPHCTUKAM JUIS CTATHYECKOro M IMHAMHICCKOIO PeXKHMOB pabo-
THI, PeaKLisM NpUOOPOB U YCTPOICTB HA BHENIHME BO3JCHCTBHA, NPEICTABICHIIO npruGOpPOB B BUIE MOJIENEH,
METOaM SKCIIEPHMEHTATBHOTO OTIPe/IeIEH s [IapaMeTPOB MOJIENel, OCHOBaM MUKPOCHCTEMHOHN TEXHHKH.

Bagaueil M3yUeHHs NUCUMIUTAHB] «DU3MYEeCKHe OCHOBBI MUKPO- U HAHOIJIEKTPOHUKI SBJIACTCA puoo-
peTeHNe HABBIKOB M YMCHUI 110 pacyeTy NapaMeTpOB TBEPAOTENbHBIX CTPYKTYP U npuGOpPOB, MPEICTABICHUIO
TBEPIOTENBHBIX IPUOOPOB B BHE SKBHBAIECHTHBIX CX€M M MOAeNeH, SKCIIePUMMEHTANBHOMY ONPECTICHHIO 1a-
PaMeTpOB TBEPIOTENBHBIX CTPYKTYP M MOJIEIeH U 3eMEHTOB MUKPOCHCTEMHOH TEXHUKH.

2. MECTO JUCIUILUIAHBI B CTPYKTYPE OOII

JIMCLMIUIAHA OTHOCHTCS K TMCLMIUIMHAM II0 BHIOOpPY BapUaTHBHOW 4yacTH 6a3oBOH dacT (b1.B.JIB.7.1)
06pa3oBaTeIbHOM IIPOrpaMMBI 110 Hanpapnenuio 28.03.01 «HaHOTeXHOIOrM! ¥ MUKPOCHCTEMHAL TCXHUKAY.

UsydeHye JUCIIIUIHEE GasupyeTcs Ha CIEAYIOIMX paHee M3ydaeMblX NUCLUIUIMHAX: QH3UKA, TEOPETH-
YecKue OCHOBBI HIEKTPOTEXHHKH, GU3MKA KOHEHCHPOBAHHOIO COCTOSHMUS, MATePHAIIbl JIEKTPOHHON TEXHUKH.

Ha MmaTepuanax, U3y4aeMblX B JAHHOW NUCIHUIUIMHE, GasUPYHOTCS CIEYIOMME TUCIAILTHHEL y4eOHOTO
IUIaHa, ¥3y4aeMble TO3THee: TBEPAOTE bHAS JIEKTPOHUKA, HAHO3IEKTPOHUK, (PU3KKA MOTYIPOBOTHUKOB, S71e-
MEHTBI U IPUOOPHI HAHOIIEKTPOHMKH.

3. TPEBOBAHUS K PE3VJIBTATAM OCBOEHUS JUCITUILJIMHBI

3.1. Vi3y4yenne JHCHHIVIMHBI HANPABJIeHO HA (opMHpOBaHHe y (GaKkalaBpPOB CJIENYHOIIAX npogec-
cuonanvusix komnemenyuii (IIK):

- CIIOCOGHOCTP BBIABJIATH ECTECTBEHHOHAYYHYIO CYIIHOCTH TPO6IeM, BOSHUKAIOMMX B X0/ie podeccuo-
HATBHON IESTeNBHOCTH, IPHBJIEKATh I UX PELICHWsS COOTBETCTBYIOIIMH (HU3UKO-MaTeMAaTHISCKUH anmapar
(OIIK-2);

- CHOCOOHOCTH TMPOBOJUTE (HU3UKO-MATEMAaTHYECKOE MOJCIHUPOBAHUE HCCIEMYEMBIX MPOLECCOB HaHO-
TEXHOJIOTHH M 0OBEKTOB HAHO- U MUKPOCHCTEMHON TEXHHMKH C MCIIONb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
texuonoruii (IIK-1);

- FOTOBHOCTE K BBIOJHEHUIO HAYYHO-HCCIIEI0BATENBCKUX M OIBITHO-KOHCTPYKTOPCKUX PaboT B 001acT
POM3BOJICTBA U3/IEJIHi HAaHOIEKTPOHUKH U MUKPOCUCTEMHOM TeXHUKH (IICK-3).

3.2. B pesyabTare H3yYeHHS TUCHUIUIHHbI 0aKaIaBp X0JDKeH:

3HATh:

— OCHOBHBIE ITapaMETPhI, XapaKTEePU3YIOMHEC CBOMCTBA TBEPABIX TE€JI, B TOM 4YHCJIC HAHOMATCpHAJIOB, uc-
MOJIB3YEMBIX IS CO3JaHMs TBEPOOTEIIBHBIX CTPYKTYP;

= YCTpOﬁCTBO, IIPUHITAIL JeMCTBUS U OCHOBHBIE TEXHHYECKHE XaPaKTCPUCTUKHU OCHOBHBIX KJIaCCOB IIOJIy-
[IPOBOJHUKOBBIX IIPHOOPOB;

— 3KBHUBAJICHTHBIC CXCMBI HpI/I60pOB, METOJEBI pacyeTa mapaMeTpoB DKBUBAJICHTHBIX CXEM;

- dt')yHKIII/IOHaJ'IbHI:Ie 3JICKTPHYCCKUE U TCIUIOBBIC MOOCIHN HpI/I60pOB H DJIEMCHTOB MPIKpOCHCTGMHOfI TEX-
HUKH M METOBI ONIpEeTICHHS IIapaMeTPOB MOJIETIE;

— METOJbI aHaJIHN3a NePEXOAHBIX IIPOLECCOB;

yMeTb:

— aHaJIM3HUPOBAaTh NEPEXOTHEBIC IIPOLECCHL B TBEPAOTEIIBEHBIX HpPI60an C HUCITIOJIb30BAaHUEM METOMA 3aps-
na;

— IIPpaBWIBHO BBIGI/IpaTL JJICMCHTEI BJ'ICKTpOHHOf/i CXEMBI JJId pCIICHUSA IIOCTaBJICHHOM 3aJa4d C MakKCH-
MAJIBHBIM HCIIOIL30BaHUEM BO3MOKHOCTEN l'IpI/I60p0B, obecrieurs IIpH 3TOM BBICOKYIO HaIEJKHOCTB CXEM;

— IIPOM3BOJMTH PACYETHI TapaMETPOB TBEPAOTEIIbHBIX HpI/IGOpOB;

— 3KCTIEPHMEHTAIBHO OTPENENATh [IapaMeTPphl TBEPAOTENBHEIX MPUOOPOB;

BJIaJeTh:

— HaBBIKaMH npam‘mecxoﬁ pa60TI:I C MOJIyIIPOBOAHHKOBBIMHU npn60paMH U 3JIEMEHTaMHU 3JIEKTPOHHBIX
CXEM.

W
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4. OBbEM JIUCIUILINHBI 1 BUJAbI YYEEHOM PABOTBI

061118.5{ TPYZOCMKOCTh NUCUMIUINHEI COCTABIIET 2 3a4yeTHBIE CAUHHMIIBI.
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Bup y4eGHoii paGoThI Bceero yacos CeM4eC'rp
AynutopHsle 3ausTHs (BCEro) 36 36
B ToM gmcre: -
Jlexu 18 18
IpakTuyeckne 3ausTrs 18 18
CamocTosiTesbHas pa6oTa (Beero) 36 36
B ToM gncre: -
IIpopa6oTKa IEKIHOHHOIO MaTepuana 4 4
IToaroToBKa K NPaKTHIECKHM 3aHATHAM 14 14
IToaroroBka K KOHTPOJILHEIM paboTam 6 6
BrInonHeHne 1 3aIyTa HHIMBHITYATEHOTO 3a/1a-
12 12
Obmas Tpy10eMKOCTh Jac 72 72
3auernble Emuruner Tpynoemxoctr 2 2
S. COAEPXXAHUE JUCIUIIINHBI
S.1. Pazpesibl IHCOUIUIME M BHABI 3aHATHN
L «
=
= g x| © = &
Ne = SE| &L = ®opmupyembIe
o/ HaumeHnoBaHHe pa3jesia JUCUHITHHbI g == £ Z 48, KOMIIeTeHIIHH
S | £8|¢ e g (OK, IIK, TICK)
=)
E |d
1. | BreneHue, iy ¥ 3a0a9H JUCLIMILTHHEL 1 - - 1 W2, T
I1CK-3
2. | OusnHdecKue OCHOBHI TBEPIOTENLHOMN SEKTPOHUKA 8 6 16 30 Omﬁéi(rg('l;
3. | ®u3nKa TBEPIOTENBHBIX CTPYKTYP , 9 12 20 41 Omé-(z:i(rg(-l;
HUTOIO | 18 18 36 72
5.2. CogepxaHnue pa3ie10B JHCIHUILIHHDI (110 JEKIHIM)
Ne | Haumenosanue Tpyno= | PopmEpyesnie
. CopepxxaHue pa3eioB €MKOCTh KOMIIeTeHIIHH
n/n a3JeJI0B
P (wac) | (OK,TIK, TICK)
1. | Beenenue, nemu v | Llenn u 3amagn kypca. TpeGoBanus K 06beMy 3HAHHH 110 JWCIH-
3aJa9y JUCIIHII- muee. TBepHoTeNbHble HAHOCTPYKTYPEL. MHKPOCHCTEMHAS TEX-
JIMHBI HuKa. IlomynpoBoaHMKOBEIE MPHUOOPE! KaK 3JIEMEHTHI SJIEKTPOH-
HEIX Hemeit (cxeMm). IToHATHA, OmpeneneHus: 3IEKTPOHHBIE YCT-
POMCTBa, KOMIIOHEHTH! (IIaCCUBHBIE M aKTUBHEIE), ITOJIYIPOBOI- OIK-2: TIK-1:
HHMKOBbIe IIpHOOPEL. OCHOBHBIE Pa3HOBUIHOCTH IOJTYTIPOBOIHM- 1 HCi(-3 ’
KOBBIX IPUOOPOB IO BHIIOTMHAEMBIM (YHKIMSAM M TEXHOJIOTHH.
Hanoanexktponrka. OCHOBHBIE pa3fieNibl Kypca JEKIHM, AHaleK-
THKa PasBUTH NUCHUIUIMHBL. BKIal OTEYECTBEHHBIX YYEHBIX B
Pa3BUTHE MOIYIPOBOIHUKOBO} TEXHWKHM, JJIEKTPOHUKH M HaHO-
3JIEKTpOHUKH. CIMCOK peKOMEHTyeMO#i JTUTepaTyphl.
2. | ®usmgeckue oc- QDyHIaMeHTalbHas CUCTEMa YPaBHEHUM — OCHOBA aHATUTHIECKO-
HOBBI TBEPJIO- IO OIMCaHWA CBOMCTB NOJYIIPOBOAHHKOBBIX NMPUOOpPOB. AHaIU-
TEeIILHOH’ JJIeK- TUYECKHE BhIpaXeHKs U (pusmdeckuii cMpicn ypaBHeHui [Tyacco-
TPOHYKH Ha, TIOJIHOT'O TOKa ¥ HENPEPHIBHOCTH.
OnpeneneHue NOXyIPOBOTHUKOBOTO MaTepHala, IPUMeEpHI Io- 8 OIIK-2; IIK-1;
JyIPOBOJHHUKOBBIX MaTE€pPHANIOB (3JIEMEHTapHBIE IOJIyIIPOBOJHH- IICK-3
KU, TBOIHBIE U TPOUHBIE COEIUHEHNA).
CoOCTBEHHBIE U IPUMECHBIE ITOTYIPOBOJHUKH U X 3JIEKTPOIIPO-
BOIHOCTH. KOMIIEHCHpOBaHHBIE HOJYNPOBONHUKY. 30HHAA OWa-
rpaMma 3THx MarepranoB. KoHneHTpams cBoO0IHBIX HoCUTENei
4




B COOCTBEHHOM M NPHMECHOM HONympoBoHHMKax. [lonoxemrue
ypoBHs OepMH B HHX. 3aBUCHMOCTh KOHIEHTPAIMH CBOOOIHBIX
HocuTelel oT TeMmieparypsl. dm3mdeckoe 060CHOBaHME AUAala-
30Ha paboyux TeMIepaTyp MONYIPOBOJIHUKOBEIX NpuOOpoB. Ilo-
JIyPOBOITHUKY B 3NIEKTPHIECKOM IIOJIE.

KsanToBsle 3¢ deKTh], Jexamye B OCHOBE YCTPOMCTB HAaHO3JIEK-
TPOHMKH, SHEPreTHIeCKUM CIeKTp B KBAHTOBBIX SAMaX, MPOBOJIO-
Kax, TOUKax.

Tenepaiiis ¥ peKoMOMHAIUI HOcHTeNel 3apsaga. Bumel resepa-
MM 1 PEeKOMOWMHAIIMK: TepMOTeHepalsi, pOoToreHepanus, moie-
Bas HOHM3ALWS, peKOMOMHAIKS 30Ha-30Ha, PEKOMOMHAIHS Jepe3
PEKOMOMHALMOHHBIE YPOBHH, H3IydaTelbHas W Oe3usiaydarelb-
Hasl peKOMOUHAIHA.

OcCHOBHBEIE W HEOCHOBHBIE HOCHTENH 3apsifia. 3aKOH JEHUCTBYIO-
IUX Macc IS COOCTBEHHBIX M IPHUMECHBIX IIOJIyIPOBOTHHKOB.
PaBHOBECHBIE M HEpaBHOBECHBIE HOCUTENH 3apsna. M30elTodHas
KOHIICHTpallysA HoCUTeIeH. YpaBHEHUE SIEKTPOHEUTPAITLHOCTH.
SIBieHWsI Ha TIOBEPXHOCTH IOIYIPOBOIHUKOB: OO€IHEHUE, 000-
ramenue, nHBepcus. Db GheKT mos.

3. | ®Pusuxa TBEpHO-
TENBHBIX CTPYK-

yp

KonTakTs! METaLT-TU3IEKTPUK-TI0TYyTIPOBOJHUK, METaLI-
MIOTYIPOBOJHUK ¥ IIOIYIPOBOJHHK-IIOIYIPOBOJHUK C pPa3jHd-
HBIM THIIOM IPOBOJMMOCTH (p-D IEPEXON).

IMowmsitie paboTEl BEIXOMa. TepMonuHamIrdeckas paboTa BEIXOIA
U 3NIEKTPOHHOE CpoACTBO. KOHTaKT MeTanna ¢ MOJyNpOBOIHUKOM
(M-1/m) — 30HHas IuarpamMMa. BBRIIPAMIITIOINUN ¥ OMUYECKHH
KOHTaKT. [IpUHINI BHIIPAMIICHHS TOKa Ha KOHTakTe M-I/I 1o
SHepreTHYeCKUM auarpamMmaM. BAX mneansHOro koHTakTa. O¢-
¢ext Iortkn. Juon Mlortku. BAX peansHoro konrakra IllorT-
ku. PacrpeneneHue 31eKTpHIECKOro Moji B 00JacTH HPOCTPaH-
crBeHHOrO 3apsanma (OII3) Ha koHTakTe M-1/m m mmpuHa OII3.
Emxocts nuona IlloTTku. OKBHBaNEeHTHAs CXeMa M MOJEIb AHOAA
IMottku. Ocobennoctu nuoxna Ilortku. OMUIecKue KOHTAKTH U
HX CBOMCTBA.

MJII-cTpykTypa: pexuM OOENHEHUS, pPEXUM WHBEPCUH, €M-
kocTb. IIpmmererne M/III-cTpykTyp. JByMepHBIH 3I€KTpOHHBINA
ras.

MexasusM 00pa3oBaHUA IJIEKTPOHHO-IBIPOYHOIO  Iiepexona
(BAIT). Oupenenernue DAI1. KoHTakTHAs pa3HOCTH MOTEHIAANIOB,
€€ 3aBHCHMOCTh OT KOHLICHTpaLWH JIETUPYIOMEH NPUMECH, TEM-
nepaTypsl ¥ MIMPHHBI 3alPEIIEHHON 30Hbl. DHEPreTHIECKUE Aua-
rpammel DI mpu mpsiMoM M OOpaTHOM cMemeHHsIX. I1oToku
HOCHUTENEeH 3apsAA0oB M NpuHIMN BempsamieHus Toka D11 HH-
KEKIWA M DKCTpakmusi Hocurened. KoHIEHTpamus HEOCHOBHBIX
HocuTenel 3apsana y rpaguy O/11.

Meroms! monyaenus O/II1: ciuaBnernue, nuddysws, HOHHOE Jie-
THpOBaHWe, dIuTakcysi. [IOHATHE IUIABHOTO M Pe3KOro, CHMMET-
pu4HOro U HecumMmeTpuaHoro JJII1, TodedHBIe M IUIOCKOCTHEIE

SIIIL

OIIK-2; ITK-1;
IICK-3
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5.3. Pasnensl QUCOMILTAHBI H MEXIACIUILIHHADHBIE CBSIZH C obecnegnBaromuMu (IpeabI-
JyIHMHA) U 00ecneTnBaeMbIMH (II0CaeTyIOMAMH) AMCHUILTAHAMH

o | Hamseroname ocnenmaonnus | 24 %P el e, 8 erop neobore -
/i (IpeabIAyImMX) U 06ecnedHBaeMbIX AVIOMINE) ARCIAILTRR
(mocenyrOmux) AUCHUAILIAH 1 2 I 3
IpenmecTBYIOIHE AUCHHILITHHLI
1. | dusmka + + +
2. | TEOPETHYECKHE OCHOBHI 3IEKTPOTEXHHUKH + + +
3. | ¢u3uKa KOHIEHCHUPOBAHHOTO COCTOSHIL + + +
4. | MaTepuabl SIEKTPOHHOM TEXHUKH
Iocnenyromme JuCUUIIHHBI
1 | TBepHOTENbHAS HIEKTPOHUKA + + +
2 | HaHOBNMEKTpOHMKA + + +
3 | dusmka moayupoBOIHUKOB + ER +
4 | snmemeHTH! ¥ DPHOOPE! HAHOBJIEKTPOHUKH + + +
5.4. CooTBeTCTBHE KOMIETeHIMH, GOPMHUpPYeMbIX NPH H3yYeHHH NHCLAILIHHLI, H BHIOB
3aHATHI
Hepeqeﬂb Buae! 3aHsTHi
. ®opMBbI KOHTPOJIS
KOMIIeTeHIMi J 3 CPC
Ompoc na nexnusax. OTYeT o IpakTUYecKoit paboTe.
OIIK-2 + + + PesyneTaThl KOHTPOIBHEIX paGoT. 3allKTa MHINBHLY-
JIBHOTO 3aJaHusl.
Onpoc Ha nexnmax. OT9eT N0 IpaKTHIECKOM paborTe.
TIK-1 + + + PesyneTaThl KOHTPOIBHEIX paboT. 3allUTa MHIUBHLY-
IBHOTO 3aJaHusl.
Onpoc Ba nexmuax. OTYeT 0 MPaKTUYECKOH paboTe.
IICK-3 + + + Pe3ynbTaThl KOHTPOIBHEIX PaboT. 3alIKUTa UHMBHITY-
IHBHOTO 3aJaHus.
6. METOJbI 1 ®OPMBbI OPTAHU3 AT OGYYEHHU A
TexH0I0rHM HATEPAKTHBHOIO 00YYeHHsI PH Pa3HbIX (GopMax 3aHATHI B dacax
DopmbI IIpakTHyeckue
MeTtoas! P Jlexuuu (4ac) 3:m”" g Bcero
MynomumeOuiinvle npezenmayuy ¢ 6u0eopoOnUKamu u
Pa30amoyHbIM MAMEPUANOM C ROCIEOYIOUUM 0OCYHC- 4 8
OeHuem
Paboma e komanoe 6 6
HToro MHTEpaKTHUBHBIX 3aHATHI 10 14

7. JABOPATOPHBIN IPAKTUKYM

HE IPeayCMOTPEHO
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8. IPAKTHYECKUE 3AHATHUA (CEMHUHAPBI)

Tpyno-
° K
i Mo pasnena TeMaTHKa NPAKTHYECKHUX 3aHATHIA €MKOCTh (I)(Ml;ﬁze?gﬁ
n/n | AMCHUNIHHBL () OK, IIK,
CpolicTBa IOJYIPOBOAHUKOBEIX MAaTEPHaOB, KOHIIECHTPAIASL OTIK-2: TIK-1:
1. 2 CBOOOMHEIX HOCUTENEH B TONyNpoBOAHMKaX. OIpeleNeHue Xa- 4 HCi(—3 ’
PaKTEPHICTHK IIOJYIPOBOJHUKOB.
OIIK-2; ITK-1;
2, 3 KoHTakT MeTajuI-noIyIpOBOIHUK. 4 TICK-3
OIIK-2; ITK-1;
3. 3 Pemenwe 3anaq no O/II1, roMo- ¥ reTeponepexoibl. 6 HCi(-S
-2; IIK-1;
4. 2 KP-1. ®usugeckye OCHOBBI TBEPAOTENLHOM SNEKTPOHMKH. 2 OHIISI Ci<—3 ’
- -1:
5. 3 KP-2. O/II1, roM0- ¥ TeTepOonepexoanl. 2 Omééi(gK ?
9. CAMOCTOSATEJIbBHASI PABOTA
Ne Ne pazgena TeMaTHKa CaMOCTOSITEIbHON PaGoThI Tpyno- Komnerenunn | KoHTposb BbINOJIHE-
€MKOCTh
n/n | QMCHUNIHHBI (0Oemanuzayus) (e OK, IIK, IICK HHsl paboThbI
1. 2-3 ITpopaboTKa JIEKIIMOHHOI0 MaTepuaa 4 OHI;I—CZ:;(I_T?’K- L Onpoc Ha JIEKIUAX
2 2.3 ITpopaboTka JEKIHOHHOTO MaTepyraia Ipu 14 OIIK-2; ITK-1; OT4eT no npakTuye-
) ) TMOJTOTOBKE K MPAKTHIECKUM 3aHATHIM I1CK-3 cKkoii pabote
3 2.3 IIpopaboTKa JEKIUOHHOI0 MaTepyala Ipu 6 OIIK-2; TTK-1; | Pe3ympTaThl KOHTPOIIb-
) ) MOATOTOBKE K KOHTPOJBHBIM paboTam I1CK-3 HBIX paboT
BrimonHeHue U 3aluTa HHAWBHIYaIbHBIX
3amaHmii: «PacdeT mapaMeTpoB [OHMOAA OIIK-2; I1K-1; | 3ammra HHAMBUIYaJIb-
4 3 12
ITortkm» u «PacdeT mapaMeTpoB 3JIEK- IICK-3 HOTO 3aJaHus
TPOHHO-IBIPOYHOTO IEPEXOAA»

10. TIPUMEPHASI TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)

HE MpeIyCMOTPEHO

11. PEUTHHI'OBASI CUCTEMA JIUISI OIEHKU YCIIEBAEMOCTH CTYJAEHTOB
Ta6amnna 11.1. banabHbIe OIEHKH JJISl 3J1€EMEHTOB KOHTPO0JIs

MaxkcumaabHbIA . MakcuMaIbHBbIH
MakcuMalbHBIA
DJleMeHTBI 6amn Ha 1-yro KT 0as1 3a mepuopn me- | Bcero 3a
. 0aJ1 32 IepHOA Me-
yueOHOH AesATeIbHOCTH € Ha4aJjia ceMecT- skay 2KT u Ha Ko- ceMecTp
Ky 1KT u 2KT
pa Hell ceMecTpa
WnnusunyansHoe 3amanue Nel 15 15
UnanuBunayansHoe 3aganue Ne2 15 15
KonrponrHas pabora KP-1 15 15
KonTponsHas pabdota KP-2 15 15
OT4eTHl N0 NPaKTHIECKUM 3aHATISIM 10 5 10 25
KoMIOHEHT CBOEBPEMEHHOCTH 3 3 3 9
ITocemenue 3anaTuii 2 2 2 6
HTOoro MakcHMyM 3a IEepPHOI: 30 40 30 100
HapacTaroumum HTorom 30 70 100 100
Tabauma 11.2. Ilepecder 0a1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
Basipl Ha JaTy KOHTPOJIbHOH TOYKH Ounenka

> 90 % oT MaKcHMaJIbHOH cyMME! 6ajutoB Ha gaty KT 5

Ot 70% 1o 89% OT MakCUMabHOM CyMMBI 6ajuI0B Ha maty KT 4

Ot 60% 1m0 69% oT MakcIManbHOM cyMMbl 6aiuioB Ha naty KT 3

< 60 % oT MakCUMaIbHOM cyMMBI 6aiutoB Ha naty KT 2

7
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Tabauma 11.3. Ilepecuer cymmsbI 6a110B B TPAJHIHMOHHYI0 M MEKIYHAPOJHYIO ONEHKY

Hrorosasi cymma 6a/110B, y4UTHIBAET YCIEIIHO
Oue oC ’
uenxa (FOC) CAAHHBIN YK3aMeH Onerxca (ECTS)
5 (ommmaHO) (3a9TEHO) 90 -100 A (oTmranO)
Pro— 35 — 83 B (ogeHs x0poimo)
(3auTeH0) 5-8 C (xopomo)
70 — 74 D
3 (YHOBIETBOPHUTEIILHO) 65 —-69 (RoBiETEopHTEHO)
(3auTeno) 60 — 64 E (mocpexncteenHo)
2 (HeyHOBIETBOPHUTENLHO),
(mey B s epHo) ) Huxe 60 6awioB F (seynoBneTBOpHTENLHO)

Bonpoce! ny1s1 IOAroTOBKM K 3a9eTy:

1. DneMeHTHI 30HHOM TEOPHHM MOJTYIPOBOTHHKOB.

2. I1apameTpbl, XapaKTepHU3yFONIHME CBOMCTBA IOy POBOTHUKOBBIX MATEPHAIIOR

3. OyHnamMeHTaIbHas CUCTEMA YPABHEHUH TBEPIOTENbHOMN 3EeKTPOHUKH.

4. CobcTBEHHBIE, IPUMECHEIE X KOMIIEHCHPOBAHHEIE MOTYIPOBOIHUKH.

5. lnanason pabodux TemMmepaTyp MoJIyPOBOJHUKOBEIX PHGOPOB.

6. PaBHOBECHBIE U HEPABHOBECHBIE HOCHTENH 3apA/IOB B HONYHPOBOJHUKAX. OCHOBHBIE M HEOCHOBHEIE
HOCHUTEIH. 3aKOH JEHCTBYIOMIMX Macc.

7. ITomynpOBOIHUKH B SJIEKTPUYECKOM IIOJE.

8. 'eHepauws v peKOMOMHALMS HOCUTENEN B Oy IPOBOJHHUKAX.

9. VpagHeHUE TeKTPOHEUTPAIBHOCTH.

10. SIBneHusa Ha MOBEPXHOCTH MOy IPOBOTHUKOB.

11. DHepreTudeckas quarpamMma BBIIPSMILIIOIIETO KOHTAKTA METAJUI-TIOJY IPOBOIHHK.

12. IIpyHIWMI BEIPAMJIEHHS TOKA HA KOHTAKTe METAUI-MONYHIPOBOIHHUK TI0 SHEPTEeTHIECKUM Jarpam-
MaM.

13. BonbramnepHas XapaKTepHCTHKA BEIIPSAMIIIIOLIErO KOHTAKTa METALI-TIONYTIPOBOIHHK.

14. Tuon IIoTTKM: CTPYKTypa, SKBUBAICHTHAS CXEMa, TIApaMeTPhl 3KBUBAJICHTHOM cxeMbL. Moens auo-
na IdoTtTku.

15. Oddexr HloTTrM.

16. locrounctBa 1 HemoctaTku auonaa IloTTku.

17. OMudecKre KOHTAKTHI M UX MapaMeTpsl.

18. Mexanu3sm 06pa3zoBaHuUs 3JIEKTPOHHO-ABIPOYHOTO nepexona. Onpenenenue DIL

19. KouTakTHas pa3sHOCTh INOTEHLHAIOB. 3aBHCUMOCTh OT TEMIIEPATYPhI, IMMPUHEI 3alIpelIeHHOM 30HBI,
KOHLIEHTpALMH JIETUPYIOIIEH MPUMECH.

20. TIoTOKM HOCHTENEH 3apANOB B 3JEKTPOHHO-ABIPOYHOM IEPEeX0/e MO SHEPreTUYECKUM JHarpaMMaM.
OnHOCTOPOHHS IPOBOJMMOCTE P-h MEpexoa.

21. MeTozp! Oy4eHUS 3JIEKTPOHHO-IBIPOTHOTO MEPEXOIA.

22. BonsTamnepHas XapaKTepUCTHKA PEaIbHOTO 3J€KTPOHHO-IBIPOYHOTO MIEPEXOa.

23. MnbdysnonHas u OapbepHas eMKOCTH 3JIEKTPOHHO-IBIPOYHOIO MEPEXOA.

24. DKBHUBAJIEHTHAs CXeMa 3JIEKTPOHHOTO JBIPOYHOI0 Hepexoa. [lapaMeTpsl SKBUBAJIEHTHOMN CXEMEI.

25. IlepexogHble IPOLECCHI B HJIEKTPOHHO-ABIPOYHOM IEpPEXO0Ie.

26. IIpo©oii 3eKTPOHHO-OBIPOYHOIO TIepexoaa.

12. YYEBHO-METO/JUYECKOE 1 UHOOPMAIIMOHHOE OBECIIEYEHUE AUC-
IUITJIMHBI

12.1 OcHoBHas IuTEpaTypa

1. CmupnoB I0.A., Cokonos C.B., Turos E.B. ®usuueckre 0CHOBHI JJIEKTPOHUKH. — Y4yeOHOe mocodue.
— CII6.: JlaHs, 2013. — 560 c. — [>nexTpOHHBII pecypc]. —
http://lanbook.com/books/element.php?pll_cid=68&pll_id=937
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12.2 lonotHATEIbHAS JIUTEPaTypa

1. Tposin ILE. TBepaoTessHas seKTpoHuKa. — YueGHoe mocobme. — Tomck: TYCVYP, 2006. — 321 c. (48)

2. Taman 3.M. ®u3mka NMOTYHIPOBOIHMKOBEIX mpubopoB: YueGHoe mocobue. — Tomck: Msn-so HTJIL,
2000. — 426 c. (45)

3. Buxynua .M., Cradees B.J. ®usnka monynpoBOJHAKOBEIX Ipudopos. — M.: Cos. pauo, 1990. —
264 c. (21)

4. Kpyraxosa M.T'., Yapsikos H.A., FOmus B.B. IToynpoBoHHKOBEIE IPUOOPHI X OCHOBBI UX NMPOSKTH-
poBanus. — M.: Paguo u cBsa3b, 1983. —352 c. (6)

5. ITaceiakoB B.B., Yupkun JLK. IToaynpoBogHukoBsle pubopsl: YueOGHuk 1 By3os. — CIIO.: Jlans,
2006. — 480 c. (98)

6. T'ypros B.A. TeepnoTesbHas aeKTpoHuKa: YdeOHoe nmocobue. — M.: Texnocdepa, 2005. — 408 c. (88)

7. TBephoTebHas JEKTPOHMKA: y4eOHOe nocobue mia By3os / 3. H. Boponkos [u ap.]. — M.: Akane-
Mus, 2009. — 317 c. (4)

12.3 YyebHo-MeTOAUYECKHE IOCOOHS H MPOrPpaMMHoe o0ecriedeHue
1. Tposu ILE. TeepaoTenbHas JIEKTPOHHKA. YUeOHO-METOAUYECKOE TI0OCOOUE 1O ayIUTOPHBIM IPAKTH-
YeCKUM 3aHATHAM U caMoCToATeNbHOM paboTe. — Tomck: TYCVYP, 2007. — 76 c. (47)

12.4 ba3bl JaHHBIX, HHPOPMALNHOHHO-CIIPABOYHbIE H NIOMCKOBbIE CHCTEMBbI

1. O6pazoBaTensHBI MOpTan B CBOOOAHOM pocTyne: «DH3HMKA, XUMMA, MaTeMaTHKa CTyJCHTaM H
mxonsHuKaM. O6paszoBaTenbHbii poext A.H. Bapruna» — Pexxum nocryma: http:/www.ph4s.ru/

2. «EnuHOE OKHO JOCTYIa K 00pa3oBaTeNbHBIM pecypcaM» [DIIEKTpOHHBIM pecypc]: MHGOpMAaLUMOHHAS
cucrema. — Pexxum poctyna: http://window.edu.ru/

3. «eLIBRARY.RU» [DyiekTpoHHBIN pecypc]: HaydHas 3JeKTpoHHas OuOmuoTeka. — Pexxum mocryma:
http://elibrary.ru

4. «Hayuno-o6pasoBarenshbiii mopran TYCYP» [OnekrpoHHBIH pecypc]: HaydHO-00pa3oBaTelbHBIN
nopTas yHHUBepcuTeTa. — Peskum moctyna: http://edu.tusur.ru/

13. MATEPHAJIBHO-TEXHITYECKOE OBECIIEYEHHUE U CIUAIIJIMHBI
Jlng peayu3aniy MporpaMMbl y9eOHOM IUCIUILIMHEI TpeOyeTcs ayIUTOpHs, OCHALIEHHAsS MYJIbTHME Ui~
HBIM [TPOEKTOPOM.
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1. BBEAEHUE

@oup oueHOYHBIX cpeacTB (POC) SBIseTCS IPIIOKEHUEM K paboueii mporpaMme y4eGHOM AMCIAILTH-
Hbl «DH3NIECKHEe OCHOBBI MHUKPO- M HAHOJIEKTPOHHKH» M MPENCTABIAET coboi COBOKYITHOCTH KOHTPOJIBHO-
M3MEPHTEIIBHBIX MaTepHalioB (THIIOBBIC 3a/ia9y (3a/[aHHsA), KOHTPOJIBHBIE PAGOTHI, TECTH H p.) H METOLOB HX
UCTIO/IE30BAHNS, TIPEAHASHAYCHHBIX Il M3MEPEHHS YPOBHS JOCTIDKEHHS CTYIEHTOM YCTAHOBJIEHHEIX Pe3yJib-

TaToB OOyJCHHUS.

@OC mo yuebHol muctmmTEHe «DHMIECKAE OCHOBE MHKPO- M HAHOAJIEKTPOHHKI HCIIOJIB3YETCS TIPH
IPOBEJCHAH TEKYIIEr0 KOHTPOJLL yCIEBAEMOCTH U TIPOMEIKYTOIHOM aTTECTALMH CTYIEHTOB.
IlepeyeHp 3aKpeIUIEeHHbIX 32 MUCUMIUTMHON «DH3UYecKe OCHOBEI MUKDO- H HAHO3JIEKTPOHUKH» KOMIIE-

TEHILMI NpUBEICH B Tabmuie 1.

Tabnuua 1 — ITepedyeHs 3aKpeIUIEHHBIX 32 NUCIUIUIHHON KOMITETE LI

Kona PopMyJIUPOBKA KOMIETEHIHH

9Tanbl GOPMHPOBAHMS] KOMIIETEHIIHH

OIIK-2 CIOCOGHOCTE  BBIABIIATh €CTECTBEHHOHAYIHYIO
CYIHOCTh MNpo6JeM, BO3HUKAIOIMX B XOHE
HpOGECCHOHANBHOM NeATENFHOCTH, IPHUBIEKATH
I MX pEUICHHsS COOTBETCTBYIOIIHMN (HUIUKO-

MaTeMaTUYeCKU arrapar

3HamMb METOMIBI aHAIN3A IIEPEXOIHBIX IPOLIECCOB;

3HamMb OCHOBHEBIE IIAPAaMETPHI, XapaKTEPU3YIOIIIE CBONCTRA
TBEPABIX TEJ, B TOM 4YHCIE HAHOMATEPHAalIOB, HCIOJbL3Yye-
MBIX IJIs CO30aHMA TBEPAOTENbHEIX CTPYKTYP;

YMemp aHaIU3MPOBAaTh IEPEXONHBIE MPOLECCHl B TBEPAO-
TENBHBIX IPUOOPAX C HCIONB30BAaHMEM METO/IA 3apALa;
é1ademv HaBBIKAMHU NPAKTHIECKON pabOTHI ¢ MOIYIPOBOI-
HUKOBBIMH IPHOOPaMH U JJIEMEHTAMHU JJIEKTPOHHBIX CXEM

CIIOCOOHOCTH IIPOBOIUTH ¢buzuKo-
MaTeMaTHIECKOe MOJIENMPOBAaHUE HCCIEmye-
MBIX NPOIECCOB HAHOTEXHOJOTHH M OOBEKTOB
HaHO- ¥ MUKDPOCUCTEMHOM TEXHUKH C HMCIIOJb-
30BaHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEX-
HOJIOTHH

3HQMb SKBUBATIEHTHBIE CXEMEI IPHOOPOB, METOIBI pacdeTa
NapaMeTPOB S3KBUBAIECHTHBIX CXEM;

3HQmMb YCTPOMCTBO, IPHHIMI JEHCTBUS M OCHOBHEIE TEXHH-
YECKHEe XapaKTEPHUCTHKH OCHOBHBIX KIJIACCOB IOJYTPOBOI-
HUKOBBIX IPUOOPOB;

YMmemb TPOM3BOIHUTL PACYET NapaMETPOB OCHOBHBIX Kiac-
COB IOJTYIIPOBOAHUKOBEIX IPHOOPOB;

YMemb SKCIEPUMEHTAILHO ONPENENATh NapaMeTphl TBEPAO-
TEIBHEIX NPHUOOPOB M 3JIEMEHTOB MHKPOCHCTEMHOMN TEXHH-
Ky;

6nademp HaBBIKAMH NPAaKTHIECKON pabOThHI C MOMYIPOBOJI-
HUMKOBEIMH IPHOOPaMH U 3JIeMEHTaMH JJICKTPOHHBIX CXEM

IICK-3 TOTOBHOCTH K BEBITIOJIHEHUIO Hay4JHO-
HCCIIEIOBATENECKUX U OIIBITHO-
KOHCTPYKTOPCKHX pa0oT B 001acTU IPOU3BOI-
CTBa W3JECIMI HAHO3JICKTPOHUKM U MHKPOCHC-

TEMHOM TEeXHUKH

3Hamb (PYyHKIMOHAILHBIE SIIEKTPIIECKHE MOAEA PUOOPOB
M METOJIBI OIIPEASNICHHS IAPAMETPOB MOJIENE;

YMemp TIDaBUWIBHO BBIOMPATh JJIEMEHTHI AJIEKTPOHHOM cXe-
MBI Ul PEIeHH NOCTAaBIEHHOM 3aladyl ¢ MaKCHMAIBHEIM
HCIIONE30BaHMEM BO3MOXHOCTEH MpHOOPOB, 0becmedrB mpu
3TOM BBICOKYIO HaJIeXXHOCTD CXEM;

énadems HaBBIKAMU IPAKTHIECKON pabOTHI C IOIYHPOBO-
HHMKOBBIMHU OpUOOpaMHU M 3JEMEHTAMH 3JIEKTPOHHBIX CXEM

2. PEAJIM3AIIAA KOMHETEHI_II/Iﬁ
2.1 Kommerenmus OITK-2

OIIK-2

CHOCOOHOCTL BBISBJIATD €CTECTBCHHOHAYYHYI CYIIHOCTH leOﬁJIeM, BOSHHKAKIIHX B Xoae

npodeccHOHATBLHOH AeATeIH-HOCTH, HPABJIECKATH /ISl HX PelIeHH COOTBETCTBYIOIHHA GH3HKO-

MaTeMaTH4eCKH i ammapart

Jia GopMHpOBaHUI KOMIIETEHIMHA HEOOXOIUMO OCYIECTBUTH psx 3TanoB. CoxepxaHue 3TarmoB GopMu-
pOBaHMA KOMIIETCHIIAH, BAABI 3aHATHH U UCII0Nb3yEMbIE CPEICTBA OLEHUBaHU MIPEICTaBICHEI B Ta0ue 2.1.
Tabnuua 2.1 — Otamne! GopMHUPOBaHNS KOMIIETCHLIMH U HCIIOJB3YEMBIE CPEICTBA OLICHUBAHHS

3H@em OCHOBHBIE [apaMeTpBl,
XapaKTepU3yIoIIue CBOICTBA
TBEPIBIX TEJ, B TOM YHCIE Ha-
HOMATEpPHANOB, HCIOJb3yeMBIX

TENBHBIX HpHOOpax C HCHONb-
30BaHUEM METOJa 3apAna;

Cocras 3HaTh YMmernb Baagersb
CopepxxaHue | 3Haem METONBI aHAIN3a Ilepe- | yMeem aHAM3UPOBaTh Iepe- | 6radeem HaBBIKAMH NPAKTHIECKOU
3TaloB XOIHBIX IPOIIECCOB; XOIHbIE IPOIECCH B TBEPHO- | pabOTHl € IOIYIPOBOTHUKOBBLIMU

npudopaMH U 3JIEMEHTaMH 3JeK-
TPOHHBIX CX€M HaBBIKAMH ITPAKTH-
gecKkoil paboThl ¢ IOXYIIPOBOAHU-
KOBEIMH TMpHOOpaMMu M 3JIeMEHTa-
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s CO3JaHHuA TBEPIOOTEIbHBIX
CTPYKTYP;

MH 3JIEKTPOHHBIX CXEM

WunueumyansHoe 3amaHue (3a-

Buael 3aus- | Jlexmumy; [IpakTUdeckue 3aHATHS, HMupuBuayansHOE 3alaHUE,
THi [IpaxTHaecKue 3aHATHS; WHouBuxyansHOe 3a1aHHUE; CamocrosTensHas paboTa
I'pynmoBbie KOHCYIbTaluH CamocrosTensHas paboTa
Hcnonsdye- | Ompoc Ha KLU, Ipaktrdeckoe 3amaHue (BBI- | 3ader
mble cpenct- | IlpakTideckoe 3ajaHue (3amu- | MOJNHEHHE, OQOpMIEHHE);
Ba OLIEHNBA- | Ta); HunuBunyansHoe 3aaHne
HHUSI KontponpHas pabora; (BbimONTHEHHUE, 0(OPMIICHHE);

ImyTa);
3ageT

O6mire XapaKTepUCTUKY MOKa3aTesiell M KpUTepUeB OLICHUBaHKA KOMIIETEHIIMH Ha BCEX dTalax MpuBe/e-

HEI B Tabule 2.2.

Tabnuna 2.2 — Obmue XapaKTEPUCTHUKY ITOKa3aTeliell M KpUTepreB OlIeHUBaHUs KOMIIETECHIIMHM I10 STalaM

IToka3aTesu N KpuTe-
pun

3HaTh

Ymerh

Buanern

Otnn4HO
(BBICOKHIi yPOBEHDb)

obnamaer (GaKTHIECKUMH H
TEOPETUYECKUMHU 3HAHUSMU B
npenenax HM3ydaemoii obrnac-
TH C MOHMMaHHEM IPaHHI
IPAMEHUMOCTH

obamaeT OUana3oOHOM IIpak-
THYECKUX YMEHHH, Tpedye-
MBIX JUIA pasBUTHA TBOpYE-
CKMX pelIeHui, abcTparupo-
BaHIA IpoOJIeM

KOHTpOJIUpYyeT paboTy, Ipo-
BOIWUT OLEHKY, COBEPIIEHCT-
ByeT JeHCTBUA paboThI

Xopomo
(6a30Bblii ypOBEHb)

3HaeT (GakThl, IPUHIUIEL
MPOLIECCH], O0IMe MOHATHUA B
mpenenax u3ydaeMoil obiac-
TH

oblamaeT OUana3’OHOM IIpak-
THYECKUX YMEHHH, Tpebye-
MBIX UL pENIeHHs OIIpese-
JICHHBIX MpobiieM B 001acTd
HCCIIeTOBaHUSA

GepeT OTBETCTBEHHOCTb 32
3aBepIIeHHe 3aad B HCCIe-
IOBaHMM, NpucnocabiuBaeT
CBOE TIOBEHNEHME K 00CTOs-
TEIbCTBaM B PEMEHWH IIPO-
6neM

YA0BIETBOPUTEILHO
(mOpOroBblii YpoBeHb)

o0ragaeT 0a30BEIMH OOIIUMH
3HAHUSIMH

o0agaeT OCHOBHBIMH YMe-
HUAME, TpeOyeMBIMH  UIT
BBIIIOJIHEHHS IIPOCTHIX 3a0ad

paboTaeT mpM IpsSMOM Ha-
OO IEHUH

®OopMyIHPOBKa MOKa3aTelieil U KPUTEPUEeB OLCHUBAHNS JAHHOM KOMITETCHIINH NIpUBeIeHa B Tabmuue 2.3.

Tabnuna 2.3 — ITokaszarenu ¥ KpUTEPHUH OLICHUBAHHUS KOMIICTSHIIMY Ha 3Tarax

IToxa3aTenu U Kpure-
pun

3HaTh

YMmeTh

Bnanerns

OTau4HO
(BBICOKHI YPOBEHDb)

noHuMaem CBS3b MEXIy OC-
HOBHBIMHU I1apaMeTpamH, Xa-
paKkTepU3yIoIke  CBOMCTBA
TBEPIBIX TEI;

noHUMAem CBs3b MEXIy Ie-
PEXONHBIMU IIPOLIECCAMH U
IIOJTyTIPOBOJHUKOBBIMHU  IIPH-
6opamu;

apzymenmupyem BHIOOp Me-
TOJa AaHaIU3a IIEPEXONHBIX
IIPOLIECCOB;

Qusuuecku apzymenmupyem
BBIOOD ¥ IUIaH pENICHUs 3a-
Iaqu;

epaguuecky URNOCMpUpyem
3amady

c80000HO MpuMeHsiem METO-
IOl PpemeHUs HEeTHUIIOBHIX
3azmad;

ymeem (GU3MYECKU aHAIU3U-
pOBaTh IIEPEXOIHBIE IIPOIEC-
CBl B IIOJYIPOBOJHHUKOBBIX
nmpudopax ¢ UCIONB30BaHUEM
MeTO/a 3apsAa;

YMeem MaTeMaTHIECKd OIM-
CHIBaTh IIEPEXOIHBIE IPOIEC-
CHl B IIOJYIIPOBOJHHUKOBBIX
prdopax ¢ UCIONB30BaHUEM
MeToJia 3apAna;
CaMOCmosmenvHo noobupa-
em ¥ TOTOBUT UL 3KCIEpH-
MeHTa HeobxommMmoe 000py-
JIOBaHUE;

c80600H0 6nadeem Pa3HBIMU
cnoco0aMy  IIPENCTaBIICHUSA
¢m3mgeckoit uHbOpPMaMK B
rpadugeckoif ¥ MaTeMaTHIe-
ckoit hopme;

cnocoben opzaHu308amMb Pa-
60Ty B MEXIUCIMIUIMHAPHON
KOMaHIE;

OemoHcmpupyem cnocob-
Hocmb  KODPEKTHO JaBaTh
OIIEHKY IIPOIETIaHHOK paboTe
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Xopouro
(6a3oBbIii ypoBeHD)

NOHUMaem CBA3b MEXIY OcC-
HOBHEIMH IapaMeTpaMH, Xa-
PaKkTepU3yIOIMKE  CBOMCTBA
TBEPJIBIX TEIT;

3Haem TEPEXOIHBIE MpOIEC-
CBl B IOJYIPOBOJHHUKOBBIX
npudopax;

Umeem TIPENCTABICHUE O Me-
TOAAX aHaNM3a IEPEXOTHBIX
IPOIECCOB;

apzymenmupyem BBIOOD pe-
LICHU 331a9H;

cocmaensem IUIAH PpeEIIEHUs
3a1a9u

camocmoamenvHo noobupa-
em W TOTOBHT IUIS 3KCIIEPH-
MeHTa Heo0xomuMoe 06opy-
JIOBaHUE;

npumMeHsem METOMbI
HIs HETHIIOBBIX 33/1a4;
YMeem aHAM3UPOBATH IlEpe-
XOIHBIE IPOIECCHl B IIONY-
IPOBOJHMKOBEIX IPHOOpax

pere-

énadeem PasHBIMH CIIOCO6A-
MU MPEICTaBICHUAMH HH-
dopmariu;

cnocoben opeanuzoeame pa-
60Ty B MEXIUCLMILTMHAPHOM
KOMaHJIE;

cnocoben Knaccuguyupo-
6amb  TIOIYTIPOBOIHUKOBLIE
OpHOOPEl M 3JEMEHTHl MHTe-
TPaJIbHBIX CXEM

YI0BJI€TBOPHUTENLHO
(I10pOroBkIii ypoBeHD)

3Haem OCHOBHBIE TTapaMeTpEI,
XapaKTepU3yIONKe CBOMCTBA
TBEPJBIX TEIT;

Ogem OHIpENENEeHHA OCHOB-
HBIX NIOHATHIL;

pacnosHaem NEePEXO0THbIE
MPOLECCHL B IOYIPOBOIHH-
KOBBIX IpHOopax;

3HGem OCHOBHBIE METOMILI
aHauM3a IEPeXONHbIX Mpo-
LIECCOB;

3H@em OCHOBHBIE METOMEI
peIlenys THUNOBBIX 3amad M
YMEET KX UNpPHUMEHAThL Ha
IIPaKTHKe

ymeem paboTaTh CcO copa-
BOYHOM JIMTEPATYPOL;

ucnonv3yem TPUOOPEI, yKa-
3aHHbIE B OIMCAHHUU Jlabopa-
TOPHOM paboTsr;

ymeem  TPEICTaBIATE
3yJIBTaThI CBOEH paboTEI

pe-

énadeem TEPMHHONOTHEH B
IpeaMETHON obiacTu 3Ha-
HYS,

énadeem HaBBIKAMH IPAKTH-
9eCKOM paboThl C MONYIMpo-
BOJHUKOBBIMH IIpHOOpamMu M
SJIEMEHTAMH  BJIEKTPOHHBIX
cxeMm

2.2 Komnerennus IIK-1

IIK-1 CHOCOGHOCTE HPOBOMHTL (PH3AKO-MATEMATHIECKOE MOAETHPOBAHHE HCCJIELYEMbIX IPOIecCcoB

HAHOTEXHOJIOTAH H 00BLEKTOB HAHO- H MHKpOCHCTeMHOﬁ TEXHHKH C HCIOJb30BAHHEM COBpe-

MEHHBIX KOMIOBIOTEPHBIX TEXHOJIOTHH

Hist opMypOBaHUS KOMIIETEHIMM HEOOXOAUMO OCYIECTBHTH PsT 3TanoB. ComepKaHue STATIOB ¢bopmu-
POBaHUA KOMIIETEHIIMH, BUBI 3aHATHI U MCIIONIE3y€EMBIE CPEICTBA OLICHUBAHUS [IPEACTABIEHBI B Tabmuue 2.4.
Tabnuua 2.4 — STansl popMHUPOBAHUS KOMIIETEHLMH U HCTIOIb3yeMEIE CPEJICTBA OL[EHUBAHHS

IEHCTBHUA U OCHOBHBIC TEXHH-
9ECKHE XapaKTepUCTHKHA OC-
HOBHBIX KJIACCOB ITOJIYIPOBO[I-
HUKOBBIX IPUOOPOE;

OIPEAENATh IIapaMeTpHl TBep-
JOTENBHBIX IIPHOOPOB W 3JIe-
MEHTOB MUKPOCHUCTEMHOM Tex-
HUKY;

Cocrtas 3HaTh Ymern Bnanersb
Copeprxxanue 3Haem SKBUBAJICHTHBIC CXEMBI | ymeem TPOM3BOAMTR DacdeT | 61adeem HABBIKAMH TPaKTHUE-
3TAIO0B npuOOopoB, MeTOABl pacdeTa | IApaMeTPOB OCHOBHBIX Kiac- | CKoi paGoThl ¢ ITOJTyTIPOBOI-
apaMeTpOB  JIKBHBAJEHTHEIX | COB IOJyIPOBOJHUKOBEIX | HUKOBBIMH IPUOOpaMH U 3Iie-
CXEM; puOOpOB; MEHTaMH 3JIEKTPOHHBIX CXEM
3Haem YCTPOMCTBO, NPWHIMII | ymeem 3KCIIEpUMEHTAIBHO

Buapl 3aHATHIT

Jlexmum;
IIpaxTUgeckue 3aHATHSA,
I'pynmoBsie KOHCYIbTAAA

IIpakTHdeckue 3aHATHS,
HunusunyansHOE 3aJaHue;
CamocTosTenbHas paborta

HunuBunyaisHOE 3a1aHueE;
CamocrosTenpHas pabora

Hcnonb3yembie
CpeacTBa OLEHU-
BaHHSA

Omnpoc Ha JeKnuy;
IpakTugeckoe 3aganue (3amu-
T1a);

KonrponsHas pabora;
WHnuBupyanpHoe
(3ammTa);

3aJaHue

IIpaxTraeckoe 3amaHue (BEI-
HOJIHEeHHe, 0QOpMIIECHHE);
WunuBunyansHoe 3afiaHue
(BpImONTHEHUE, OOPMIIEHHE);

3aueTt
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3ager

O6HII/IC XapakTepUCTUKHU MoKa3aTee u KPUTEPHUEB OLICHMBAHUA KOMIIETCHIIWMN Ha BCEX STAllax npuBeac-

HBI B Tabmuue 2.2 s m. 2.1.
@DopMyIMpOBKA MOKa3areseil ¥ KpUTepHeB OLIEHUBAHKA JaHHOM KOMIICTCHIIUY NPUBE/ICHA B Tabuue 2.5.

Ta6nuna 2.5 — ITokaszarean ¥ KpUTEpHUH OLIEHUBAaHMs KOMIIETCHIIMH Ha 3Tanax

IMokaszaTeJn U KpUTe-
puHu

3HaThL

Ymerh

Baanerb

OTangHO
(BBICOKMIi ypPOBEHB)

nOHUMaem CBSI3b MEXIy Ia-
pamMeTpaMH M XapaKTepHUCTH-
KaMH1 SKBUBAJIEHTHBIX CXEM;
onpedensem  IKCIEPUMEH-
TAIPHEIMA METOIAaMH Tapa-
METpBI 3KBUBAJIECHTHBIX CXEM
mpuOOpOB U OOBEKTOB HaHO-
U MUKPOCUCTEMHOH TEXHUKH,
Hazvléaem OCHOBHBIE TEXHH-
9ecKHe XapaKTepHCTHKU OC-
HOBHBIX YCTPOUCTB U mpubo-
pPOB HaHO- M MHKPOCHCTEM-
HOH TEXHUKUY;
apzymenmupyem BBHIOOD Me-
TOOa pacdeTa OCHOBHBIX IIa-
paMeTpoB  3KBUBAJICHTHBIX
cXeM;

Qusuyecku apzymenmupyem
BHIOOp W IUTAH PEIICHUS 3a-
Iaqn;

Zpaguyecky WINOCmMpupyem
3agaqy

C80600HO NpumeHsiem METO-
IOl PEeIEHHA HETHUIOBBIX
3a1ad;

YMeem MaTeMaTHIecKd OIH-
CHIBaTh CBA3b MEXTy Iapa-
MeTpaM{  3KBHBAJICHTHBIX
cxeM IpHOOPOB U OOBEKTOB

HaHO- H MHKPOCHCTEMHON
TEXHUKU;
ymeem  gvibupamv  METOJ

pacdeTa OCHOBHBIX IapaMeT-
POB DKBHBAICHTHBIX CXEM
prOOPOB M OOBEKTOB HAHO-
U MUKPOCHCTEMHOM TEXHMKH,
ymeem WCIONB30BATh CTaH-
JapTHBIE TIpOTpaMMHEBIE
cpencTBa Ui KOMIIBIOTEPHO-
ro MOIENUpOBaHMA HpHOO-
poB M OOBEKTOB HAaHO- H
MUKPOCHCTEMHON TeXHUKH;

yMeem TPOBOIUTH (HU3HUKO-
MaTEMaTUIeCcKOe MOMAEIUPO-
BaHHE NPOLECCOB HAHOTEX-
HOJIOTHH ¥ 00BEKTOB HAHO- U
MUKPOCHUCTEMHOM TEXHUKH

€80000HO 61a0eem Pa3HBIMU
criocobaMy  IpenCcTaBIICHUS
¢usmgeckoll MHGOpPMAIKK B
rpadudeckodl U MaTeMaThye-
cKolt popme;

cnocoben opzanHu3zo8ame pPa-
60Ty B MEXIUCIAIUIMHAPHOM
KOMaHJe;

OeMoHCmpupyem cnocob-
Hocmb KODPEKTHO JaBaTh
OLICHKY IIpOJeNaHHOH pabo-
TE;

Knaccuguyupyem YCTPOUCT-
Ba M YCTAHOBKY 3JIEKTPOHMUKHA
M HAHOBRNEGKTPOHUKH IO HX
(GYHKIHOHAIFHOMY Ha3Hade-
HHIO

Xopouo
(6a30BBIii ypOBEHb)

pacnosnaem SKBUBAIECHTHLIE
CXEMBI YCTPOMCTB H OOBEeK-
TOB HAHO- M MHKDPOCHCTEM-
HOU TEXHUKU,

3H@em TIPUHLMII HEeHCTBHUA
OCHOBHBIX  KJIAaCCOB  YCT-
pOYCTB M O0BEKTOB HAaHO- U
MHKPOCHUCTEMHOM TEXHUKHU H
WX OCHOBHBIE TEXHHYECKHE
XapaKTepUCTHKHY;
onpeoensiem METOIBI pacdera
[IapaMeTPOB 3KBUBAJIECHTHLIX
CX€M YCTpOMICTB B OOBEKTOB
HaHO- M MUKPOCHCTEMHOM
TEXHUKH;

cocmaensem IUIAH DPELIEHMA
3aJa4u

camocmosmenvHo  noobupa-
em W TOTOBUT IUII JKCIIEpH-
MeHTa HeoOXomuMoe 00opy-
JIOBaHUE;

npumeHsiem METOIBI
HUS HETUIOBBIX 327129,
ymeem paccuumvieams 0C-
HOBHBIE IIapaMeTpsl IpHbo-
pPoB U OOBEKTOB HaHO- H
MUKPOCHCTEMHOM TEXHUKU U
WX OSKBHBAIECHTHBIX CXEM
3aMeIeHNUS;

yMeem TPOBOIWUTH (GU3UKO-
MaTeMaTHIecKOe MOZIEIHpPO-
BaHHE MPOLIECCOB HAHOTEX-
HOJIOTHH ¥ 0OBEKTOB HAHO- U
MUKDPOCHCTEMHO} TEXHHUKH

penre-

énadeem PasHBIMU CIIOCO0a-
MH TOpENCTaBICHIAIMH HH-
dopmarm;

cnocoben opzanuzoeams pa-
00Ty B MEXIUCHUIUIMHAPDHOM
KOMaHze;

cnocoben Knaccuguyupo-
6amv TIPUOOPEI U YCTPOHCTBA
HAHO- W MHKPOCHCTEMHOH
TEXHUKA

Ya0B1€TBOPUTEIHLHO
(moporoBelii ypoBeHb)

Oaem OIIPENEIICHUSI OCHOB-
HBIX MOHSITHI;

pacno3uaem 3SKBUBAJCHTHBIE
CXEMBI OCHOBHBIX YCTPOMICTB
H 00BEKTOB HAaHO- MU MHUKpPO-
CHCTEMHOU TEXHUKHY;

3HQem TIPUHLMN JEHCTBUA
OCHOBHBIX  KJIacCOB  YyCT-
pPOHCTB U OOBEKTOB HAHO- U

ymeem paboTath CcO CIHpa-
BOYHOI TUTEpaTypoii;
ucnonvsyem TPHOOPHL, yKa-
3aHHBIE B ONWCaHWU Jabopa-
TOpHOI1 paboThI;

ymeem  TPEICTaBIATH pe-
3yJBTATHL CBOEH PabOTEI

enadeem TEPMUHOIOTHENR B
mpeAMETHOM o0yiacTd  3Ha-
HUA,

énadeem HaBBHIKAMU IIPaKTH-
gecKkoil paboThl ¢ IpuOOpaMu
7 00beKTaMU HaHO- U MHKDO-
CUCTEMHOU TEXHUKHU

CornacoeaHa Ha noptane N2 10692

14




MHKPOCHCTEMHOM TEXHUKH

2.3 Komuerenuus [ICK-3

IICK-3

TOTOBHOCTD K BBINOJIHECHH IO Hay9HO-HCCJIEA0BATEIIBCKHX H OINBITHO-KOHCTPYKTOPCKHX paﬁoT B

obJacTH NpPOH3BOACTBA H3AEJHH HAHOJIEKTPOHHKH H MHKPOCHCTEMHOH TEXHHAKH

J1st OpMHUpPOBaHUS KOMIIETCHIMH HEOOXOIMMO OCYIIECTBHTE psn sranoB. Colep;kaHue 3TanoB GpopMu-
POBaHMs KOMICTCHLIVH, BU/IBI 3aHATHH U HCTIONIb3yEMbIE CPEICTBA OLEHUBAHKS TIPeCTABIICHEI B Ta6mIe 2.6.

Tabnuua 2.6 — Stansl GopMHUPOBaHHIA KOMIETEHLHH U HCTIOJIE3YEMBIE CPEACTBA OLCHUBAHMS

U METOMBI ONpeNeeHus Iapa-
METPOB MOZENEH;

IJId pelleHHs MOCTABJIEHHOM
33layd C MaKCHMaJIbHBIM HC-
TIOJIL30BAHUEM BO3MOXHOCTEM
OpubopoB, obecredyuB  mpu
3TOM BBICOKYIO HaJEXHOCTh
cxeMm;

CocTaB 3HaTh Ymern Bnagern
Copepxauue 3Haem (QyHKIMOHATBHBIE SJIEK- | yMeem TNPAaBHIBHO BBIOMpPAaTh | 67a0eem HaBBIKAMH MPAKTHYeE-
3TamoB TPHYECKHE MOZENM IPUOOPOB | 3JIEMEHTHI JJIEKTPOHHOM CXEMBI | CKOf paboTel C MONYNpPOBOJ-

HUKOBBIMH an60paMH u 3J1e-
MCHTaMH 3JIEKTPOHHBIX CXEM

Bunrwl 3ansTuii

Jlexruu;
IIpakTUgeCcKre 3aHATHS;
I'pynmoBsie KOHCYIBTAIMA

IpakTUYeCcKAe 3aHATHA;
HunuBunyansHOe 3a1aHue;
CamocrosrtensHas pabora

WnnuBumyansHOe 3a1aHue;
CamocrosTensHas paboTa

Hcnoaniyembie
CpeACTBA OUEeHH-
BaHHUs

Omnpoc Ha nexuwmy;
IIpaxTrdaeckoe 3amanue (3amiy-
T12);

KonTponsHas pabora;
WspuBunyancHoe
(3amuTa);

3ager

3aJaHue

Ilpaktigeckoe 3ananue (BEI-
HonHeHne, oGopMiIeHHe);
WupuBuyansHOE 3a1aHue
(BBINIONTHEHUE, O)OPMIIEHHE);

3auer

O0mue XapaKTepUCTUKHU MOKA3aTeNel ¥ KpUTEPHER OIIEHMBAHIS KOMIIETEHIIMM HA BCEX STANaX TpUBEIE-
HBI B Tabmune 2.2 B 1. 2.1.
DopMyMpoBKa TOKa3aTeNnell 1 KpUTEpUeB OLIEHUBAHKS JAHHOM KOMITETEHIIUY HpUBeeHa B Tabmie 2.7.

Tabnuua 2.7 — IToka3aTeay W KpUTEPHHU OLIEHHBAHKMs KOMIIETEHIMHY Ha 3TaIax

puu

IToxazaTenn u KpuTe-

3HaTe

YMmeTh

Baapers

OTIHYHO

(BBICOKHI YPOBEHB)

NOHUMAem PA3HUIYY MEXIY
(YHKUMOHATPHEIMA U 3JIEeK-
TPUIECKAMH MOJEIIMH TPH-
OOpOB HAHODIEKTPOHUKH WU
MUKDPOCHCTEMHOM TEXHUKHY;
apaymeHmupyem BBIOOD Me-
TOJAa ONIpEeleNleHHUs ITapaMeT-
POB  (QYHKIMOHANBHBIX U
SJEKTPHYECKHX Mozenen
puOOPOB HAHOAIEKTPOHUKH
Y MEKPOCHCTEMHOU TEXHUKH;
Qusuuecku apeymenmupyem
BEIOOpD M IUIaH PEIIEeHUs IIOo
OIpeNeNeHNsT  IapaMeTpPOB
Mopened NpuOOpPOB HAHO-
3JIEKTPOHUKA M MHKDPOCHC-
TEMHOU TEXHUKU;
epaguyecky UnOCMpuUpyem
OCHOBHBIE 3aBHCHIMOCTH

Cc60600HO MpumeHsem METO-
Ibl pEeHmeHHWT  HETUIOBBIX
3amad;

ymeem MaTEMAaTHYECKU OIM-
CBIBATh CBA3b MEXIy Ilapa-
MeTpaMH 3JIEKTPOHHOH CXe-
MBI;

ymeem  8bl6Upame  METOX
pacdeTa OCHOBHBIX IlapaMeT-
POB  3IEKTPOHHOM CXEeMBl,

obecneunBas IIpA 3TOM BBI-
COKYI0 HaICXKHOCTDb 3JICKTPHU-
YECKUX CXEM

€60600H0 6nadeem Pa3HBIMU
cnocobaMy  IIpeACTaBIICHUSA
¢buspgeckoit mHGOpMALUH B
rpadudaeckoil 1 MaTeMaTHde-
cKkoit popme;

cnocoben opzanu308amv pa-
60Ty B MEXIUCUUILUTHHAPHON
KOMaHJE;

OoemoHcmpupyem cnocoo-
Hocmb  KOPPEKTHO J1aBaTh
OILIEHKY IIPOAETaHHOH paboTe
npogooum OIIBITHO-
KOHCTPYKTOPCKHE pPaboTHl B
00J1aCTH NPOM3BOJCTBA M3JE-
IMH  HAHODIEKTPOHUKH H
MHUKPOCHCTEMHON TEXHUKH
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(YHKIMOHANBHBIX M JIEK-
TPUYEeCKAX Mopeneil mpubo-
pPOB  HAHOSJEKTPOHWKH H
MHUKPOCUCTEMHOM TEXHUKH

Xopomo
(0a30BbIii YPOBEHD)

pacnosHaem  GYHKIHOHAIb-
HBIE M JJIEKTPHYECKHE MOJIE-
U TpUOOpPOB HAHOJIEKTPO-
HUKA W MHKPOCHUCTEMHOM
TEXHUKH;

3H@em TPUHLMII HEeHCTBUA
(YHKIMOHANBHEIX M  3JEK-
TPIYECKHX Mojeneit mpu6o-
POB  HAHODIEKTPOHMKH M
MUKPOCUCTEMHON TEXHUKH;
onpedensem METOIBL pacyera
mapaMeTpoB  (yHKIMOHATb-
HBIX U 3JIEKTPUYECKUX MOJe-
ne mpubOpoOB HAHOAIEKTPO-
HAKM ¥ MHKPOCUCTEMHOMU
TEXHHUKH;

cocmaenaem IUIAH DPELIEHUA
3a1a4n

camocmosmenvHo noobupa-
em ¥ TOTOBUT I JKCIIEpH-
MeHTa HeoOxommmoe 000py-
IOBaHUE;

npumensiem METOMIBI
HY HETHIIOBBIX 3314,
YMeem paccyumuviéams 0C-
HOBHBIE IIapaMeTphl  JJIeK-
TPOHHEIX CXeM, oOecrednBas
IPH 3TOM BBICOKYIO HAJIEX-
HOCTB CXeM

peure-

enadeem pa3HBIMU CIIOCO0a-
MH TpeICTaBICHWIMH UH-
¢dopmanym;

cnocoben opzaHuzoeame pa-
60Ty B MEXIUCLHUILIMHAPHOK
KOMaHIIE; _
cnocoben Kaaccuguyupo-
6amyb  IOJYIPOBOJHUKOBEIE
OpHOOpPEl U 3JIEMEHTHl HHTE-
IPATBHBIX CXEM

Y0B1ETBOPUTEIBHO
(noporoBbIii YpOBEHb)

Oaem OIpENENEeHUs OCHOB-
HBIX IOHSITHI;

pacnosraem  (HYHKIUOHATb-
HBIE M 3JIEKTPUYIECKHE MOJE-
I TIpUOOPOB HAHOBIEKTPO-
HUKA W MUKPOCUCTEMHOM
TEXHHKH;

3Haem TPUHIMI OEHCTBUA
(YHKIMOHANBHBIX U 3JEK-
TpU9ecKuX Mojeneil mpubo-
POB  HAHOZJEKTPOHHMKH H
MHKPOCUCTEMHON TEXHUKHA

ymeem paboTaTh CO CcIIpa-
BOYHOM JIUTEPATYPO;
ucnonv3yem TPHOOPHI, yKa-
3aHHBIE B OIMCaHMY Jabopa-
TOpHOMU paboTHI;

YMeem  TPENCTaBIATH pe-
3yJIBTaTHl CBOEH paboOTHI

énadeem TEPMHUHOJIOTUEH B
IpeaMeTHOW o6nacTu 3Ha-
HIS;

enadeem HaBBIKAMH ITPAKTH-
geckoil paboTHI C IOIYIIPO-
BOJHHUKOBBIMH IpUbOpamMu U
SNIEMEHTaMU  DJEKTPOHHBIX
cxeM

3. TUIIOBBIE KOHTPOJIbHBIE 3AJIAHUS

Jins peanuzaliyy BIIENEPEIHUCIICHHBIX 3a1a4 00yIeHHs UCTIOIB3YIOTCS CISAYIOIIHE MAaTEPHAITBL:

— TUIIOBBIE KOHTPOJBHBIE 3aJaHMs FJIM MHBIE MaTepUalibl, HEOOXOMMMBIE VIS OLCHKH 3HAHHM, YMEHHIA,
HABHIKOB, XapaKTEPH3YIOIUX 3Tamlbl (GOPMUPOBaHMSA KOMIIETCHLMI B IMPOIIECCE OCBOEHHsS 00pa30BaTeNBHOM
NpOrpaMMBl, B COCTaBe: KOHTPOJIbHBIE pabOThI, HHIUBHIYAIbHbIC 3aJaHUs, IPAKTUYECKUE 3aJaHUA, CAMOCTOS-

TeNnbHag paboTa, 3a4erT.

3.1 KoHTpOJBHBIE PA0OTHI
1. PacueT napametpoB nosynpooguuka. Juox IloTTku.
2. PacueT napamMeTpoB 31€KTPOHHO-IBIPOYHOTO MEPEXO0Ia.

3.2 MaauBHayaIbHbIE 32 JaHUS
1. Pacuet mapameTpoB muomoB IIIoTTku.
2. PacyeTr mapaMeTpoB 3JIEKTPOHHO-IBIPOYHOTO MIEPEXoa.

3.3 TemMbl QU1 caMOCTOSITEILHOMH PabOTHI

1. ®usugeckue OCHOBBI TEEPAOTENBHOM 3IEKTPOHUKH.
2. KonTakTt Metaut-rorynpoBoguuk. Jquomx IToTTky.
3. DIEKTPOHHO-ABIPOYHBIN TIEPEXOI.

3.4 3ager

1. DneMeHTH! 30HHOM TEOPUH MOJTYIPOBOIHHKOB.
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2. IlapameTpsl, XapakTepH3yIOIIHe CBOMCTBA IOy IPOBOXHAKOBEIX MaTepHaJIOB

3. QyHOaMeHTabHas CHCTEMA YPABHEHHIT TBEpAOTENBHOM SNEKTPOHUKH.

4. CobcTBeHHBIE, IPUMECHBIE X KOMIIEHCHPOBAHHBIE TIOJIYIIPOBOTHHKH.

5. Mnanason paboYmX TeMIepaTyp HOJIyIPOBOXHAKOBEIX npubopoBE.

6. PaBHOBECHBIC U HEPAaBHOBECHBIC HOCHTENN 3apsA70B B MOJYNPOBOAHUKAX. OCHOBHEIE M HEOCHOBHBIE
HOCHUTEIH. 3aKOH ACUCTBYIOIMX Macc.

7. ITonynpOBOHHUKY B SJIEKTPHYECKOM IIOJTE.

8. 'eHepalys ¥ peKOMOUHALA HOCHUTEEH B IIOJIyIPOBOTHUKAX.

9. VpaBHeHHeE 3/1eKTPOHENTPATEHOCTH.

10. SIBenus Ha TOBEPXHOCTH HOJTYIPOBOJHHKOE.

11. DOuepreTudeckas AuarpaMma BEIIPAMILIIOMIETO KOHTAKTA METaJUI-[IOJTyIPOBO THUK.

12. IlpuHIMI BBIIPSMIIEHHS TOKA HA KOHTAKTE METAJUI-TIOJIYNIPOBOJHHUK IO SHEPTETHYECKUM AUarpaM-
Mam.

13. BonbramnepHas XapaKTePHCTHKA BBIIPAMIIIIOIIET0 KOHTAKTA METAJIJI-IIOJIy IPOBOTHUK.

14. Tnon IOTTKY: CTPYKTypa, SKBUBAIEHTHAS CXEMA, TTapaMeTpbl SKBUBAJIEHTHON cXeMBl. Moens auo-
na Illorrku.

15. BDddexr HloTTku.

16. TocTouHcTBa M HemocTaTKH auona IIoTTky.

17. OmuuecKye KOHTAaKThI M UX [TAPAMETPEL.

18. Mexanusm 06pa30BaHHs JJIEKTPOHHO-IBIPOYHOTO IEPEXOLA. Onpenenenue D111

19. KoHTakTHas pa3HOCTb MOTEHIMATIOB. 3aBUCUMOCTS OT TEeMIIEPaTyphl, IIUPHUHEI 3alIPEeIEHHOM 30HEL,
KOHIIEHTPALMH JIETUPYIOIIEH IPUMECH.

20. IloToky HOCHTENEH 3apANOB B SJIEKTPOHHO-ABIPOIHOM IIEPEXOfe IO SHEPreTHYECKUM AHarpaMMam.
OnHOCTOPOHHS NPOBOAUMOCTH P-N IEPEXOIA.

2]. MeTo/el NOMYYeHHS 3NEKTPOHHO-ABIPOYHOTO IIEPEXOa.

22. BonbTaMniepHas XapakTepUCTHKA PEABHOTO 3eKTPOHHO-IBIPOIHOrO nepexona.

23. Muddysuonnas u 6apbepHas eMKOCTH 3JIE€KTPOHHO-IBIPOYHOTO IEPEXOIa.

24. OKBHUBaIICHTHAs CXEMA 3IEKTPOHHOTO ABIPOYHOTO MEPexoa. IlapaMeTpsl SKBUBATEHTHOM CXEMBL.

25. IlepexoMHbIe IPOIECCHI B SIEKTPOHHO-IBIPOYHOM NIEPEXOTE.

26. IIpo6oii 31eKTPOHHO-IBIPOYHOTO MEPEXOA.

4. METOIUYECKUE MATEPHAJIBI

Mt obecrievenus mpouecca 0OydeHHA U PELIeHMs 3a/1ad 00yYeHHs HCIONB3YIOTCS CICAYIOMe MaTe-
pHAITBL:

4.1 OcHOBHAas JIATEpPATYpPA

1. Cmupros I0.A., Cokonor C.B., Tutos E.B. ®usiueckuie OCHOBEI 31EKTPOHMKH. — Y4eGHOE Nocobue.
- CII6.: Jlans, 2013. - 560 c. - [snexTponHEII pecypc]. -
http://lanbook.com/books/element.php?pll_cid=68&pl1_id=937

4.2 lononEHATeNbHAA JIATEPATYPA

1. Tposir ILE. TeepnoTenbHas snekTpoHuKa. — Yde6Hoe nocodue. — Tomck: TYCVP, 2006. — 321 c. (48)

2. I'aman 3.M. ®usMka NOIyNPOBOJHHUKOBBEIX HPHOOpPOB: YueOHoe mocobue. — Tomck: Mza-so HTJI,
2000. — 426 c. (45)

3. Buxynun WM., Cradeer B.H. ®uzuka noiynpoBOTHUKOBEIX Mpubopor. — M.: Cos. pamuo, 1990. —
264 c. (21)

4. Kpytsaxosa M.I'., Yapeikos H.A., IOxun B.B. IlonynpoBoqHHUKOBBIE IPHOOPEI U OCHOBBI X IIPOEKTH-
poBanus. — M.: Paguo u cBs3b, 1983. — 352 c. (6)

5. Iacemkos B.B., Yupkun JLK. IlomynpoBogaukoBeie npubopsl: Y4ueOHuK mis By30B. — CII6.: JlaHs,
2006. —480 c. (98)

6. I'yproB B.A. TBeproTenbHas anekTpoHuKa: Y4yebHoe mocobue. — M.: Texuocdepa, 2005. — 408 c. (88)

7. TeepmoTenbHas 31€KTPOHHKA: ydeOHOe nmocodue it By3oB / O. H. Boponkos [u mp.]. — M.: Akane-
mus, 2009. —317 c. (4)

4.3 Y4eOHO-MeTOAHIEeCKHE OCO0HS H IPOrpaMMHoOe o0ecnedeHne
1. TposH ILE. TBepaoTenpHasd 37€KTPOHUKA. Y4eOHO-METOAUIECKOE IIOCOOHE MO ayAUTOPHBIM NPAaKTHU-
YECKMM 3aHATHAM H caMocTosTeNbHOH pabote. — Tomck: TYCVYP, 2007. — 76 c. (47)
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4.4 Ba3pl JaHHBIX, HHGOPMANHOHHO-CIPABOYHbIC H HOHCKOBLIE CHCTEMbI

1. O6pasoBaTenbHBIl MOpTal B CBOOOXHOM focTyme: «DH3MKa, XUMMs, MaTeMaTHKa CTYACHTaM H
mKoabHIKaM. O6pasoBaTenbHbil npoexT A.H. Bapruna» — Pexum noctyna: http://www.ph4s.ru/

2. «EQuHOe OKHO JOCTyNa K 06pasoBaTeNbHEIM pecypcaM» [DIeKTpOHHBIH pecypc]: MHPOpMalUOHHAS
cucrema. — PexxuM fgoctyna: http://window.edu.ru/

3. «eLIBRARY.RU» [DneKkTpoHHBIH pecypc]: HaydHas 37eKTpoHHas O0ubamoTeka. — Pexum mocryma:
http://elibrary.ru

4. «Hayuno-o6pasosarenpupiii mopran TYCYP» [OnekTpoHHBIM pecypc]: Hay4HO-00pasoBaTelbHbIA
mopTan yHuBepcureTa. — Pexxum mocrtyna: http://edu.tusur.ru/
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