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PABOYAS ITPOTPAMMA YYEFHOM JUCIUAILINHBI
MUKPOIJEKTPOHHUKA
YpoBeHb OCHOBHOM
o0pa3zoBaTeJIbHON MporpaMmMel  0akaiaBpHaT
Hanpapjienust noaroToBKu 28.03.01 «HaHOTEXHOJIOIHY ¥ MUKPOCHCTEMHAS TEXHUKA))
IIpodunn HaHOTEXHOIOIMM B JNEKTPOHUKE X MUKPOCHCTEMHOM TEXHUKE
®opma o0yueHHs OuYHag
®akyabTeT JNIEKTPOHHOM TexHuKH (DIT)
Kadgenpa bmsrgeckoit anekTporuky (O3I)
Kypc 2 Cemectp 4
Yuebuplii ni1an HaGopa 2014 roxa.
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1. | Jlexuun 18 18 | 4acoB
2. | JlabopaTopHbie paGoThi _ - JacoB
3. | IIpakTHyeckue 3auATHS 18 18 | 1acos
4. | Kypcosoii npoext/pa6ora (KPC) (ayauropuas) - - 4acos
5. | Bcero ayAMTOPHBIX 3aHATHI (Cymma 1-4) 36 36 | 4acoB
6. U3 HuX B MHTepaKTHBHO# dopme 14 14 | 4acos
7. | CamocTosiTenbHas paGora crynentos (CPC) 36 36 | Jacos
8. | Beero (Ge3 sx3amena) (Cymma 5,7) 7 72 | 4acos
9. | Camocr. paGoTa Ha NOATOTOBKY, cAavyy 3K3aMeHa _ _ 4acoB
10, Obwmas TpyRoeMKOCTE (Cymma 8,9) 7 72 | 4acoB
(B 3a49€THBIX eAHHUIAX) 2 2 | 3E
3aver _4 cemectp
Tomck 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 73 or« 8 » 9 2016 1.
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JIuer coriracoBanmii

Pabogas nporpamMma cocTaBleHa C ydeToM TpeOopaHuii DenepaibHOr0 TIOCYIapCTBEHHOrO 06pa3oBaTeNbHOTO
craggapra Beicmero obpasoBanusi (PI'OC BO) nanpasienus 28.03.01 «HaHOTEXHONOTHH ¥ MUKPOCHCTEMHAs TEXHUKAY
(ypoBeHb Oakanappuara), YTBEpKACHHOTO OprKka3soM MuHmcTepcTBa 06pa3oBanyis U Hayku Poccuiickoit Penepa or 6
MmapTa 2015 r. Ne 177, paccMOTpeHa U yTBepX[eHa Ha 3acefaHuy kadeapsl Gusmdeckot 3nekTpoHukH oT « 8 » 09
2016 r., mpotokonm Ne 73 .
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1. HEJIA 1 3AJTAYU JUCITATTIJIMHBI

Lenbro u3yyeHus NUCUUILTAHEE] « MHUKPO3IEKTPOHHUKAY SBILETCS MPUOOPETEHHE 3HAHMUM 110 (PU3UYECKIM
IpoueccamM B OWIONSPHBIX ¥ TOJNEBBIX TPAH3UCTOPAX, OCOOEHHOCTSIX WX PaGOTHI B COCTABE MHTErpabHBIX
CX€M; OCHOBHBIM IPUHIIUIIAM MHKDPO3JIEKTPOHMKHM; METOJAM HM30JLILMM B HHTETPAILHBEIX CXEMaX; OCHOBHBIM
CBOMCTBAM M XapaKTepPUCTUKAM aHATOTOBBIX M MU(POBBIX MHTETPATBHBIX CXEM; CXEMOTEXHUYECKUM CTPYKTY-
PaM HHTETPAIbHOM MUKPO3JIEKTPOHMKH, 37IEMEHTaM (QYHKIHOHAIBEHOMN 3JIEKTPOHUKH.

3agavedl U3yYeHHs NUCLUILTHHEI «MHKPOSIEKTPOHHKAY SBISETCS NMPHOOPETEeHHe YMEHMH M HABBIKOB
NIPOM3BOJIMTE PACYETHl IAPAMETPOB aKTHBHBIX U IACCHUBHBIX JIEMEHTOB MHTETPATBHBIX CXEM; IPEICTaBICHHUS
albTePHATHBHBIX NMPUOOPOB B BHJE SKBUBAJICHTHBIX CXEM M MOJENEH; OnpeleleHHs MapaMeTpOB MOZENeit;
CXEMOTEXHHUKY aHAJIOTOBBIX ¥ IUGPOBBIX MHTETPAIBHEIX CXEM.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

JMcuMIuiMHa OTHOCKTCS K AUCLUIUIMHAM TI0 BHIOOPY BAapHATHBHOMN 4acTH Ga30BOM 4acTH (b1.B.JIB.7.2)
00pa3oBaTebHO IporpaMmel 1o HanpasieHuro 28.03.01 «HaHOTeXHOIOrMH U MHKDPOCHUCTEMHAS TEXHHKA.

Hsyuerye MuCHUILIIMHEBL Ga3upyeTcs Ha CIEIYIOMUX paHee H3ydaeMbIX TUCIMIUIMHAX: (BH3UKa, TEOpeTH-
YECKUE OCHOBBI 3JIEKTPOTEXHUKH, HHU3HMKA KOHAEHCUPOBAHHOTO COCTOSHHUS, MATEPHAIE! STIeKTPOHHON TEXHUKH.

Ha matepuanax, usydaeMex B JaHHOM JMCIMILIAHE, GA3MPYIOTCS CIeMyIONIMe NUCLMIUIMHEL Y9eGHOTO
I1aHa, U3y9acMBbIe NO3HEE: TBEPAOTENbHAS SJIEKTPOHUKA, HAHOIIEKTPOHHUKA, HHU3HMKA TIOTYyIPOBOIHHUKOB, 1€~
MEHTEI ¥ IPUOOPHI HAHOIIEKTPOHUKH.

3. TPEBOBAHUSI K PE3YJBLTATAM OCBOEHUSA JUCIHUITIINHBI

3.1. syyenne NHCHANJIHHBLI HANPABIEHO HA (OPMHPOBAHHE y 0akajgaBpoB cienywoumuax npogec-
cuonansusix komnemenyuii (IIK):

- CIOCOOGHOCTb NPOBOIUTH (DHIUKO-MATEMATHIECKOE MOMETHPOBAHUE HCCIENYEMBIX MIPOLIECCOB HAHO-
TEXHOJIOTHH ¥ 0OBEKTOB HAHO- W MHKPOCHCTEMHO TEXHHKH C UCTIONb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TexHosorui (IIK-1);

- CMOCOGHOCTBIO BIAIETh COBPEMEHHBIMI METONAMH PacyeTa H IPOSKTHPOBAHMS H3IeHii MHKpO- H Ha-
HO3JICKTPOHNKH ¥ MUKPOCHCTEMHON TEXHUKH, M3TOTOBJIECHHBIX C NPUMEHEHHEM HAHOTEXHOJIOTHH, CIIOCOOHO-
CTBIO K BOCTIPHATHIO, Pa3paboTKe M KPUTUIECKOM OLIEHKE HOBBIX CIIOCOO0B MX TIPOSKTHPOBAHHS (IICK-1);

- FOTOBHOCTB K BBINOJIHCHUIO HAYYHO-HCCIIEAOBATENBCKUX U ONBITHO-KOHCTPYKTOPCKUX paboT B 06JIACTH
NPOU3BOACTBA U3/IEJIUI HAHOIICKTPOHUKH U MHKPOCHCTEMHOM TexHuku (IICK-3).

3.2. B pesysnbTaTe H3ydeHns AHCIHHUILUINHELI 0aKAJABD XOJDKEH:

3HaTh:

— BUBI HUHTETPAJIBHBIX CXEM M METObI H30JIAAN B HHTETPAJIBHBIX cXeMmax;

- yCTpOfICTBO, TIPUHITHIT OEUCTBUS U OCHOBHBIE XapaKTECPpUCTUKKU OCHOBHBIX 3JIEMEHTOB HHTCIpaJIbHBIX
cxeM — OHIIOJIAPHBIX U IIOJIEBBIX TPAH3HCTOPOB M 0COOEHHOCTH X paboTel B MHTETPAIBHBIX CXEMAX;

— 3KBHUBAJICHTHBIE CXEMBI U (byHKI_II/IOHaJ'IBHLIe SJIEKTPUYCCKHUE MOIECITIA 6I/IHOIIHpHI>IX H IIOJIEBBIX TPaH3HU-
CTOPOB HHTEIPATIBHBIX CXEM;

— QJYHKHI/IOHEUIBHLIE QJIEKTPUYECCKHE MOJEITH l'IpI/I60p0B H METOBI OIIpEACICHUS I1apaMe€TpoOB MOJICJTeﬁ;

YMeTh:

— OIIPEOEIATE IIyTEM I/I3MepeHI/II71 " pacyeToOB ITIapaMeTPhI IMMaCCUBHBIX H aKTUBHBIX DJIEMEHTOB UHTET pajib-
HBIX CXEM;

— TPOM3BOJUTE BHIOOD MHTETPAIBHONM CXEMBI IS CO3MAHMS YCTPOMCTB MUKDO3IEKTPOHUKH U TBEPIO-
TCJIbHOU JJICKTPOHUKH;

— IIPEACTABIISTH 3JIEMEHTHI HHTCTPAJIBHBIX CXEM B BHIE MOJIEJIEH U SKBUBAJIEHTHBIX CXEeM,

BJIAIETh:

— HaBBIKAMH NIPAKTHYECKOM pabOTHI ¢ MOy NPOBOIHUKOBEIMHE IpubOpaMy U JIEMEHTAMH HHTErPaIbHBIX
CXEM.
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4. OFBEM JJUCITAILINHBI 1 BUABI YYEBHOM PABOTHI

O6mas TpyX0EeMKOCTh MUCIMIUIAHEI COCTABISET 2

3a4YCTHRIC COVHUILIEL.
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Bup yye6Hoit paGoTel Bceero yacos CeMICTP
AyauMTOpHBIE 3aHSATHS (BCEr0) 36 36
B ToM gucre: -
Jleximm 18 18
IpaxkTHaeckue 3aHATHA 18 18
CamocTosiTensHast paGoTa (Bcero) 36 36
B ToMm uncre: -
IIpopaboTKa JIEeKIMOHHOTO MaTeprana 4 4
IToAroToBKa K NPaKTHIECKUAM 3aHATHAM 14 14
IoaroToBka K KOHTPOJIBHEIM paboTaM 6 6
BrimonseHne 1 3amura HHIMBHILYATHOTO 3312~
- 12 12
O06Imas TpymoeMKOCTS Jac 72 72
3avernsle E el TpymoeMKocTH 2 2
5. COAEPXXAHME JIUCITAITJIMHBI
5.1. Pazmensl JUCHHMIVINHE M BUABI 3aHATHIA
g £
s | Sx|lSs|
No = e E s E £ ®@opmupyemble
iy HaunmeHoBaHUe pa3ielia JUCUUILTHHBI g = £ £ = e KOMIIeTeHI[HH
= | 258 E g (OK, IIK, TICK)
(=%
= |3
1. | BeeneHue, LNy ¥ 330290 TUCIMIUIAHE], OCHOBHBIE TOHSTHSL. 1 - - 1 FH(-I_II;CII'I<C3K—1;
2. | Knaccubukanus MHTETpaabHbBIX MUKPOCXEM. 1 - ] 2 m_rll;cll_[(%K_l;
3. | bumoNApHBIE TPaH3UCTOPEI HHTETPATLHEIX CXEM. 6 14 21 41 I'H(-I_II;CI;I<C°K-1;
=
4. | IloneBble TPAaH3UCTOPH! HHTETPATHHEIX CXEM. 4 4 10 18 HK_I_II;CEE%K_I;
5. | IlaccuBHBIE IIEMEHTHI UHTETPAIIBHEIX CXEM. 1 - 1 2 mc_l_ll;clllc,,K—l;
)
Jlormueckue 3meMeHTH Ha GUIIONSPHBIX U IIONEBBIX TPAH3KUCTO- TIK-1; [ICK-1;
6. 2 - 1 3 ’ ’
pax. I1CK-3
IIK-1; IICK-1;
7. 4 - ’ ’
DJeMEeHTH! TaMATH 1 1 2 [ICK-3
8. | LludpoBble ¥ aHAIOTOBbIE HHTEIPATBHBIE CXEMEI. 2 - 1 3 HK-1_1[;C11'1<C3K-1;
HUTOIo | 18 18 36 72
5.2. Conep:xaHue pa3iesoB IUCHHUILINHGI (10 JEKIUIM)
Ne HaunmeHoBaHue Tpyno- @opmupyemIe
el " Copep:xaHue pa3iejioB e€MKOCTh KOMIIeTeHHH
pa3x (€ac.) | (OK, IIK, IICK)
Ienu u 3agaqam Kypca. TpeboBaHmI K 00beMy 3HaHMM, YMEHUIN 1
HaBbIKOB. KparTkas mcropmdeckas copaBKa IO dTamaM Pa3BUTHA
MUKDO3JIEKTPOHHKH. MUKPO3JIEKTpOHMKA — Kak HaydHO-
TEXHIMYIECKOE HAlpPaBIECHUE B AIEKTpoHUKe. [IpuHIMIEI U 3a1a4H,
BEGaCHRC, NeTH B eImaeMble MUKPOINEKTPOHHUKOH. MUKpPO3IEKTPOHHUKA KaK HCTO-
3a0ady JACIIHII- p " ) IIK-1; I1ICK-1;
1. puHecky 00YCIIOBICHHBIH 3Tall Pa3BUTHSA JJIEKTPOHUKH B OJHO U3 1 =
JIMHBI, OCHOBHBIE o TICK-3
€€ OCHOBHBIX HalpaBJIeHMH, oOecriequBaromee pa3paboTKy Kade-
TOHATHA. CTBEHHO HOBOTO THIIA 3JIEKTPOHHBIX NPHOOPOB - HHTETPAIBHBIX
mukpocxeM. CodetaHre GU3UIECKOr0, TEXHOJIOTHIECKOIO U CXe-
MOTEXHHYECKOTO aCIIEKTOB MHKPOAJIEKTPOHUKH. IlpenmeTHas
0051acTh AUCIMIUIMHEL « MUKPO3JIEKTPOHMKAY, HACOJIOTHA Kypca.
4




HCKOTOpHe TIIOHATHSA: UHTErpaJibHaA CX€Ma, IaCCUBHBIC U aKTHB-
HBIC J3JICMCHTHI HHTCI'paJILHOﬁ CXE€MBI, CTCIICHb HWHTETpaIlnu,
TUIOTHOCTDH YIIAKOBKH 3JICMCHTOB.

Knaccupuxanms
HHTETPalbHbIX
MHKDPOCXEM.

Kiraccuduxanys HHTETpabHIX MUKPOCXEM IO Pa3iuYHbIM IIpHU-
3HaKaM. Kiaccubukalms HHTErpalbHBIX MHUKPOCXEM IO TEXHO-
JIOTUYECKMM IIPM3HAaKaM: IOJyIPOBOJAHUKOBEIE, THMOpHUIHBIE H
NpoYKre MHMKPOCXeMBI. MUKpocxeMbl Ha OwmoisipHerx u MJIII-
anemeHTax. I{udpoBsle U aHATOrOBEIE MUKpOCXeMEL. HTETpab-
HBIE MHUKPOCXEMBI MAaJIOH, CpemHEeH M OONBINON CTeTeHH HHTE-
IpaLyM, CBEpXOOIBIINE HHTETPAIBHBIE MUKPOCXEMEI.

IIK-1; IICK-1;
IICK-3

Bunonspueie
TPaH3UCTOPHI
MHTErpagbHBIX
CXEM.

Cxema notokoB Hocuteneif 3apanoB B BT. Buyrpenuue ¢uside-
ckue mapameTpsl BT: addekTuBHOCTS 3MuUTTEPa, KO3()GDHIHESHT
nepeHoca, 3QGEeKTHBHOCTh KOJUIEKTOpa. BHeEITHWE mapameTphl
BT: xoa¢pduumeHT nepefadn ToKa SMUTTEPa, KOI(G(UIUEHT me-
penadm Toka 0a3pl. CBA3b MEXIY BHYTPSHHMMH H BHEIIHWMH
mapameTpamu B BT. Cratudeckue mapaMeTphl TpeX pPEXHMOB
pabotel BT. Ssnenre B BT npu Gonpiux Tokax. DdoexT Momy-
nsamn 6a3bl (3ddext Opmm) u ero cnencteus. [Ipo6Goit BT. Oco-
Gennoctu mpobos BT B cxeme ¢ O3. CraTiueckue XapakTepu-
ctuxd BT B cxeme ¢ Ob u O3.

HMunamudeckue xapakTepucTuk BT. O6nacTy akTHBHOM paboTsl,
peXuma OTCEUKM ¥ HachuueHMs. IIpenenbHble PeXKUMEL 110 TOKY 1
HaIpsDKSHHIO.

Vcunurensssle cBoiictBa BT B cxemax ¢ OB, O3 u OK. YactoT-
Hble mapameTphl BT: npenensHas gactoTa ko3 duumenTa mnepe-
Ila9y TOKAa 3MUTTEPA, NpefieNbHas 4acToTa Kodduimenra mepe-
OaguM TOKa 0a3pl, IpaHMYHAs 9acTOTa, MaKCHMalbHas 9YacToTa
regepanun. 3aBUCUMOCTE 3)(DEKTHBHOCTH 3MHUTTEPa, K03 huim-
€HTa MepeHoca, K03 QUIIEHTOR IIepeadr TOKa IMUTTEPA U TOKA
0a3bl OT 9aCTOTEHL.

Ilepexonmsie mpoueccs B BT mist Brmouenus ¢ OB u 03. Xa-
PaKTEPUCTUKH IICPEXOAHBIX MPOIECCOB: t3, tH, tpacc, tcr, tBKI,
tBBIKII. ONHCaHAe NEPEXOIHBIX IPOLECCOB METOIOM 3aps/a.
TemneparypHble 3aBHCHMOCTH IMHAMMYECKHX XapaKTEPUCTHK.
3aBUCUMOCTE KO3()(HIMEHTOR NepeIadd TOKOB SIMUTTEPA U Oaskl
0T TeMIepartypsl. TepMmocTadmwibHoCTh cxeM ¢ OB u O3.
Omicanve BT kak IMHEHHOTO deThIpexmoocHuka. Cructema y-,
z- ¥ h- mapamerpoB. Cxemsl 3amemenus BT B y-, z- u h-
napameTpax. Ilepexon OT 0JHOH CUCTEMEI TApaMETPOB K APYTOM.
Cwmpicn h-mapamerpos. B3ammoces3p h-mapameTpos ¢ dusmde-
ckuMH mapamerpamu BT. Pacuer h-mapamerpos mo ¢usmgeckum
mapamerpaM BT u BaoGopor. Mertomsl ompenmenenus h-
[apaMeTpoB.

DusndecKkas SKBHBAICHTHas cxema BT. DKBHBaleHTHas cxeMa
BT ¢ Ob m O3 w11 HU3KUX 4YacTOT. DKBUBaIeHTHas cxema BT
IUIA BBICOKMX 49acToT. IlapameTprl skBHBaneHTHON cxembl BT.
3aBucuMocTs mapamerpos BT ot Is, T u Uk.

II-o6pa3Has u rubpruaHas IKBUBAJIEHTHEIE CXEMBI.

Mommsie BT. CocraBHo#i TpaH3HCTOp (TpausucTop J[apidHrTo-
Ha). JlaBuHHBIA Tpan3uCTOp. ONHONEPEXONHBIN TPAH3HUCTOP.
Nmxexmuonneti Tpansucrop. IGBT-TpansucTop.

Mopenu BT: D6epca-Monna, 3apsinoynpasisemas. 1llymsr 8 BT:
OIIpe/IeNICHHe IIyMa, BHABI ITyMOB, MX 3aBHCHMOCTb OT YacCTOTHI,
13, Uk.

Oco6eHHOCTH CTPYKTYp GHIOJSPHBIX TPAH3UCTOPOB MHTEIPATb-
HEIX CXeM. METONBI M30IAIMM B MHTEIPATBbHEIX CXeMax: o0par-
HOCMEIIEHHBIM P-N MEPEXOIOM, IUIIEKTPHIECKOM IIEHKOI, BO3-
OYMHBIM —IPOMEXYTKOM, [MINEKTPHIECKHMH MaTepHalaMH,
KOMOVHHMPOBAHHOM H30JIAIHEN.

MHOT03MUTTEPHBIE ¥ MHOTOKOJUIEKTOPHBIE TPaH3UCTOPHL. TpaH-
3ucTopsl ¢ nuoaom Llorrku. TpaH3UCTOPEI p-N-p CTPYKTYPHI LI
HUHTCTPABHBIX CXEM M HOBBIE CTPYKTYPbI TPAH3UCTOPOB. JTHOMIEI

IIK-1; TICK-1;
TICK-3
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HMHTETPAIBHBIX CXEM.
OKBUBAICHTHAS CXEMa U MOJENb HHTErPATbHOIO OUIIONAPHOTO
TpaH3UCTOpA.

YeThIpeXCIOHHbIE THPUCTOPHEIE CTPYKTYPEL

IMonessle TpaH3m-
CTOpBI HHTE-
IPAIBHBIX CXEM.

[T ¢ ynpasnsrommum p-n nepexoxom. Verpoiictso IIT. ITpuaIMT
neficteus. fBnenue orceuku karana, UOTC. IIpuduHEL, IpHBO-
Uimye K OTCEYKE TOKa M mpupameHus Toka. IIpomeccesr B IIT
IIOCJIE OTCEYKH INpUpaleHus Toka. KadecTBEHHEIN BHI BBIXOI-
HeIX BAX. Pacder Berxommerx BAX IIT ¢ ynpasnsromuM mepe-
xonom. Ilepenatodnas xapakTepucTHKa. OCHOBHBIE XapaKTepH-
CTHKM YCHTHTENBHOTO PEXMMA: KPYyTH3HA, BHYTPEHHEE COIpO-
THBIICHUE, KO3(G(UIMEHT yCWICHHT MO HANPSKEHMIO. DKBHBA-
nenTHas cxema IIT ¢ ympasmmomuv mepexomom. I'paHmgHas
9acToTa, KPUTEPHiA IPAaHAIHON JacTOTH. CXEMBI 3aMENIEHHS I
HY m BY s tpex cxem Bxmodenus [1T.

IloseBble TPAaH3UCTOPE! ¢ M30IUPOBAHHBIM 3aTBOPOM ¥ HHIYIIH-
poBaHHBIM KaHanoM (M]III-Tparsuctop). Verpoiictso. [Ipunmmmn
neiicteus. HanpsoxeHve

Unop. KauecTBeHHEIH BHI BXONHBIX M BBIXOOHEIX BAX MJIII-
TpaH3ucTopa. [lepenarounas xapakrepucTuka. PacdeT BBIXOIHBIX
CTaTHIECKUX XapaKTepUCTHK. OCHOBHBIE ApaMETPhl YCHINTEb-
HOI0 ¥ KIOYEBOrO PEXUMOB paboThl. IlepexomHble IPOLECCHL.
KomiutemenTapras napa. OxeuBanenTHas cxema. Mogemu MJIII-
TPaH3UCTOpA: JUHAMMYECKAs MOAENb MaJlOro M OOJIBIIOr0 CUTHA-
10B. CraTidecKas ¥ THHaMUdecKas Moaeas Momusx ITT.
IToneBbie TPaH3UCTOPHI C M30JIUPOBAHHBIM 3aTBOPOM M BCTPOEH-
HBIM KaHAJIOM. Y CTPOMCTBO, IPUHLMUII AeHCTBUSA, SKBUBAJIEHTHAS
cxema. CeMeHCTBO BEIXONHEIX CTATUIECKUAX XapaKTEPHUCTHK. Ile-
penaTovHble XapakTepucTUKH. OTIIdue TpaH3MCTOpa CO BCTPO-
€HHBIM KaHaJIOM OT IpHbopa ¢ MHIYIUPOBAHHEIM KaHaJIOM.
TpaHsHCTOPEI € N-KAaHAIAMH U CaAMOCOBMENIEHHBIME 3aTBOPAMH.
ITapamMeTpEl B XapaKTepPUCTHKH TPAH3MCTOPOB C KOPOTKAMM Ka-
HajlaMd. PasHOBMIHOCTH IONEBBIX TPAH3HUCTOPHEIX CTPYKTYD
CBHC.

Oco6eHHOCTH MOMEBBIX TPAH3HCTOPOB C YMPABJIAIOIMMH IIEPE-
XOJlaM{ B MHTETPATbHOM McIonHeHuu. [lapasuTHast cBA3b MeXIy
3JIEMEHTAMU 9€PE3 IOTYH30IUPYIONTYIO OATIOXKKY.
Hnrerpaneasie cxembl Ha IITIH Ha OCHOBE apceHWOa TajUIMA.
HEMT-Tpan3ucTopsl.

IIK-1; T[ICK-1;
IICK-3

ITaccuBHEBIE 3I1E-
MEHTEI HHTE-
TPAIBHBIX CXEM.

HOJ’IyrIpOBOJIHI/IKOBLIe PE3UCTOPEI, ITIEHOYHBIE PE3UCTOPEHI, KOH-
ACHCATOPBI U MHAYKTUBHOCTH, MUKPOIIOJIOCKOBBIC JIMHMHM M dJIe-
MCHTEI Ha X OCHOBEC.

IIK-1; IICK-1;
IICK-3

Jlormgeckue 3ie-
MEHTHI Ha OHII0-
JIPHBIX H [OJIe-
BBEIX TPaH3UCTO-
pax.

Knaccubukanus norudeckux >1eMeHToB. OCHOBHBIE XapaKTepH-
CTHKH Y IapaMETPhl JOIMYECKHUX 3JIEMEHTOB. DJIEMEHTH TPaH3H-
CTODHO-TPAH3UCTOPHOM  JIOTWKH.  OJIEMEHTHl  SMHTTEPHO-
CcBsI3aHHOM Joruku. Jlormaeckue smeMenThl BUC ¢ MHXEKLMOH-
HBIM IHTaHWeM. OneMeHTHl IIIoTTKH-TpaH3MCTOPHOM JIOTHKH H
uHTerpanbHOM 11I0TTKH-TOTHKH.

HuBeprop Ha n-kaHanbHeIXx MJIII-Tpansucropax. MHBepTOp Ha
KOMIUIEMEHTapHBIX TpaH3ucropax. Jlormaeckue snemenTs U-HE
u NJIN-HE. Jlorugeckue 3JIeMEHTH JMHAMHWYIECKOro Tvma. Jloru-
YeCKHE OJJIEMEHTHl CBEPXCKOPOCTHBIX MHKpocxemM Ha MEII-
TpaH3UCTOpaXx.

IIK-1; TICK-1;
TICK-3

OJeMeHTHI mams-
TH.

OJeMeHTH MaMsTH cTaTudeckoro tima Ha MJIII-TpaH3McTOpax.
OyeMeHThl  [aMATH  AWHaMAdeckoro Tuma Ha  MJII-
TPaH3UCTOpPaX. OJEMEHTHI MHKPOCXEM pPenporpaMMHUpYEMBIX
MOCTOSTHHBIX 3aIIOMHUHAIONINX YCTPOMCTB. DJNEMEHTH MaMATH Ha
OWITOJISIPHBIX TPaH3UCTOPAX.

IIK-1; IICK-1;
IICK-3

IMudposrie u
aHAJIOTOBbIE HH-

TETPAIBHBIC CXE-
MBEI.

Tpurrepst. [10IyIPOBOIHIKOBEIE MUKPOCXEMBI MaMATH. MUKpO-
mporeccopsl ¥ MUKpo-OBM. Jlormaeckue BHC.

IIK-1; TICK-1;
TICK-3
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5.3. Pazaennl AHCHMIUIMEGLI H MEKIHCOHITAHADHBIE CBSI3H ¢ 00ecmeYuBaOIUMH (Ipexbl-
QYIIAMH) H 00ecrnednBaeMbIMH (IOCJIETYIOMMMHA) TUCHHILTHHAMHA

Ne Ne pasjesioB JaHHO# QUCHUIUINHBI, 1J1sI KOTOPBIX HEOGX0UMO U3Y-
Ne HANNERGEAIE Q0ECIGINRIMIMER yenue obecnedyuBaOMMX (MIPEeAbIIYIINX) U 00ecneYnBaeMbIX (OCe-
vt (npeapIAyIIMX) U 00ecrednBaeMbIX AYIOLHX) AHCLHLHH
(mocenyomux) AUCHUIINH 1 | 2 3 l 4 I 5 | 6 | 7 | 3
IlpeamecTByommue JHCHHNIMHBI
1. | dusuka + + + + + + + +
2. | TEOpETHMYECKUE OCHOBHI AJIEKTPOTEXHUKH - + + + + + # +
3. | du3HKa KOHIEHCHPOBAHHOTO COCTOSHUS + - + + - - - -
4. | MaTepHaIBl 3JIEKTPOHHOMN TEXHUKH + - + + - - - -
ITocaenyomuye TUCHUNTHHBI
1 | TBEpIOTENbHAsI DIEKTPOHUKA + + + + + + + +
2 | HAaHOJIEKTPOHHKA + - + * - - - =
3 | ¢usmKa moxynpoOBOIHUKOB + - - - - - - -
4 | 31eMeHTH! B IpUOOpPEI HAHOIIEKTPOHUKH + + + + + + + +
5.4. CooTBeTcTBHE KOMIETEHIHIi, (JOPMHUPYeMbIX NPH H3y9eHHH JUCHUILUIMHBI, H BHIOB
3aHATHH
Lepestem. R SN ®opMBI KOHTPOJISK
KOMIE€TEeHIHH J 113 CPC
Ompoc nHa nexiuax. OTYeT o mpakTHYeCKol paboTe.
ITK-1 + + + Pe3yIbTaTsl KOHTPONBHBIX Pa0OT. 3aIUTa HHAHBHLY-
IBHOTO 3aJaHus.
Onpoc nHa mekmuax. OTUeT o npakTUIecKoi pabore.
IICK-1 + + + PesynpTaTel KOHTPONBHBIX PaboT. 3amuTa HHAUBULY-
IBHOTO 33JaHus.
Ompoc Ha nexmusax. OTYeT o MpakTUYECKol paboTe.
IICK-3 + + + Pe3ybTaTe! KOHTPOIBHBIX PabOT. 3amiiTa HUHAUBHLY-
JIBHOTO 33aJaHus.
6. METOIbI H ®OPMBI OPTAHU3AIIMHN OB YUYEHUS
TexH010rHM HHTEPAKTHBHOIO 00y YeHNsI IPH PA3HBIX GopMax 3aHATHI B Yacax
®opmeI IIpaxkTHyeckue
Merozer ’ Tlerui (1ac) 3:HSITI/IH (4ac) Baero
Mynemumeduiinsie npesenmayuu ¢ 6udeoponuxamu u
DPazO0amOYHbIM MAMEPUANOM C ROCTEOYIoOWUM 06Cy1c- 4 8
oeHuem
Paboma e komande 6 6
HTOro HHTepaKTHBHBIX 3aHATHI 10 14

7. JABOPATOPHBIN IIPAKTUKYM

HE NPexyCMOTPEHO
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8. IPAKTUYECKHWE 3AHSTHS (CEMHAHAPBI)

Ne Ne pazmena Tpyno-
v | mae lflflIlJIl/lHLl TemaTnka NpaKTHYeCKUX 3aHITHI el\(’lKOC’;‘b g}ochflﬁe]zfglgﬁ
yac.
L 3 CXeMBI BKITIOYEHHA H PEKUMBL paGoTh GHIIONIPHOTO TPaH3HUCTO- 1 OIIK-2; ITK-1;
pa. IICK-3
2. 3 Pacder BHyTpeHHIX NapamMeTpoB GHIIOISPHOTO TPAH3HCTOPA. 2 Omﬁ‘éi{réK-l;
3. 3 Pacder BHemHNX nMapaMeTpoB GUIONIPHOrO TpaH3HUCTOpa. 2 Omé_éi(r{,K-l;
D
4, 3 OS¢ ¢exT Ipau B GUIONAPHBIX TPAH3UCTOPAX. 1 OIH;—(%;{I‘;K—I;
5. 3 HacToTHbIE CBOHCTBA GMIOIAPHOTO TPAH3UCTOPA. 2 Orﬂé—é;{%}(-l;
6 3 OrmpeeneHye MaIOCHTHATEHBIX IApaMETPOB GUTIONAPHOTO TPaH- 5 OIIK-2; ITK-1;
) 3HCTOpA. TICK-3
7 3 Onpenenenue nmapamMeTpoB 3KBHBATEHTHOM CXEMEI OHIIOIAPHOTO 5 OIIK-2; ITK-1;
) TPaH3HUCTOpA. IICK-3
8. 4 PacueT mapameTpoB MONEBBIX TPAH3UCTOPOB. 2 Onﬁgi(rg(_l;
9. 3 KP Nel «Pacder mapameTpoB GHIIOIAPHBIX TPAH3HCTOPOBY. 2 Onlé-éi(rg(_l;
10 3 KP Ne2 «PacueT MaloCHTHATBHBIX TapaMEeTPOB U apaMeTpOB 5 OIIK-2; ITK-1;
) OKBHBAJICHTHBIX CXEM OHIIOJLIPHOTO TPAH3UCTOPA» TICK-3
9. CAMOCTOSTEJIbHASI PABOTA
Ne Ne paspena TemaTHka caMOCTOSTEILHON PaGOTEI Tpyno- Komnerennun | KoHTpoas Bohinonne-
€MKOCTh
n/n | AUCHMIIMHBI (Oemanuzayus) (aac)) OK, IIK, IICK HHSI paboThI
1. 2-8 ITpopaboTka JEeKIHOHHOTO MaTepHaia 10 Onﬁgi(gK_l; Omnpoc Ha Iexnuax
5 3.4 IIpopaboTKa JEKIMOHHOr0 MaTepHaia Ipu 10 OIIK-2; ITK-1; OTyger no npakrude-
) } IOATOTOBKE K MPAKTUIECKIM 3aHATHAM TICK-3 CKOH pabore
3 3 IIpopaboTKa NEKIMOHHOr0 MaTepHala Ipu 4 OIIK-2; IIK-1; | Pe3ymbTaTsl KOHTPOIIB-
) IIOATOTOBKE K KOHTPOJIEHEIM paboTam TICK-3 HBIX paboT
BrimonHeHye u 3ammTa WHAWBULYATBHBIX OIIK-2; IIK-1; | 3amura HHAMBUIYaIb-
4. 3-4 . 12
3a/IaHUN. IICK-3 HOTO 3aJaHus

10. IPUMEPHAS TEMATHKA KYPCOBBIX IIPOEKTOB (PABOT)

HE MPeIyCMOTPEHO

11. PEUTUHTOBASI CHCTEMA JIJIs1 OIIEHKH YCIEBAEMOCTH CTYJIEHTOB
Tabuuna 11.1. bajgibHbIe ONEHKH IS 3]1eMEHTOB KOHTP0JIsA
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MaxkcumanbHbIi Y PO ——— MaxkcumaJibHbIA
DeMeHThI 6ana Ha 1-yro KT Gann 3a nepaon Me- 6an 3a mepuox Me- | Bcero 3a
Y4YeOHO¥H AesiTeIbHOCTH ¢ HayaJjia ceMecT- xay 1KT u 2KT kay 2KT u Ha xo- ceMecTp
pa Hell ceMecTpa
WupusugyansHoe 3aganue Nel 10 10
WnnusunpyansHOE 3amaHue Ne2 10 10
HMunuBugyansHoe 3amanue No3 10 10
Kontponsnast pabora KP-1 15 15
Konrponsnas pabora KP-2 15 15
OTYeTH] 0 NPaKTHYECKIM 3aHATISIM 10 5 10 25
KoMIOHEHT CBOEBPEMEHHOCTH 3 3 3 9
ITocemenue 3aHATHI 2 2 2 6
HWToro makcumMyM 3a NepuoO: 40 35 25 100
HapacTaroimum HTOrom 40 75 100 100
8




Tabauma 11.2. Jlepecuer 6a/1710B B OlIEHKH 32 KOHTPOJIbHbIE TOYKH

Bansiel Ha 1aTy KOHTPOJIBLHOMN TOYKH Onenka
> 90 % ot MakcuMabHOM cymMel 6amwioB Ha maty KT 5
Ot 70% mo 89% oT MakcuMasIpHOM cymMMBI 6ayutoB Ha naty KT 4
Ot 60% 10 69% 0T MakCUMaNIBHOM CyMMEI 6aJuioB Ha naty KT 3
< 60 % 0T MakCUMaJIbHOM cyMMEI OaiutoB Ha aaty KT 2

Tab6auua 11.3. IlepecyeT cyMMBI 6a/110B B TPATHIIHOHHYI0 H MEKIYHAPOTHYIO OLIEHKY

Onenka (FOC) Hrorosasi cymr;a?::l?;l;,x };::,::Baﬂ YCIEeHO Onenka (ECTS)
5 (oTnmgHO) (3a4TEHO) 90 — 100 A (oTi1IgHO)
4 85—89 B (ogens xopomio)
(Repomo) 75_84 C (xoponmo)
(3auTeHo) 70—74
D
3 (YIOBIETBOPHUTENHHO) 65— 69 (yRoBIICTBOpHTEIEHO)
(3auteHO) 60 — 64 E (mocpencteenHo)
2 (seyHOBIETBOHTELHO), Huxe 60 6a1108 F (HeynOBIETBOPHUTEILHO)
(He 3a94TeH0)

Bo

IDPOCHI IJI1 MOATOTOBKH K 32a4€Ty:

1. Knaccuduxarms HHTerpalbHBIX MUKPOCXEM 10 Pa3IMIHBIM OPU3HAKAM.

2. Knaccnpukauys HHTErpagbHBIX MEKPOCXEM 10 TEXHOJOTHYECKAM MPHM3HAKAM: IIOYIIPOBOJHHKOBEIE,
TMOpPHUIHBIE U IIPOYKE MHKPOCXEMEL.

3. Mukpocxembl Ha OUnospHEix ¥ MIII-31eMeHTax.

4. IIudppoBsie U aHATOTOBBIE MHUKPOCXEMEL.

5. MiHTerpabHbEIe MUKPOCXEMBI MAJIOM, CpEHEH U GONBIION CTENeH! MHTET DAL, CBEPXOOIBIIHE HHTE-
rpajbHble MHKPOCXEMEL.

6. bunossipusii Tparsuctop (BT): onpenereHue, CXeMbl BKIFOYEHHUS, PEKUMBI PaGOTHL.

7. HOperidosslii u 6e3npeiidossriit BT.

8. Cxema noToxoB Hocwureneii B BT.

9. BuyTpennue napamertpsl 5T: vy, oll, a*.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Buemnue napametpsr BT: a, B.

Cratuueckue xapakrepuctuku BT.

YceunurensHble cBoiicta BT.

YacTtoTHble napaMeTpsl BT.

OxBuBaJieHTHas cxema BT.

BT xak 4etsipexnomocuuk. Cucrema y, z, h — napameTpos.
Mommnsie BT.

JlaBunHseIi BT.

OnHonepeXoaHBIH TPaH3UCTOD.

HrKeKIHOHHBIN TPaH3KCTOP.

ITymer B BT.

Monens D6epca—Moiuia.

Knaccudurarms u mapkuposka BT.

IMonesrie Tpanzuctops! (I1T): onpeneneHue, BULHL.
IIT ¢ ynpasnsrommym nepexonom u 6apeepom IIoTTK.
IIT ¢ MBAYIUPOBaHHBIM U BCTPOEHHBIM KaHATIOM.

Kommnemenraphas napa. [Tapametpsr ITT. JIocTOMHCTBA U HEJOCTATKH.

Beprukanessii M/III-rpansucTop.

TITIIL

THUpHCTOpEL: Ollpenenenye, BUIBL.

ITpuHumn neHCcTBHA JUOIHOTO TUPUCTOPA.
TpuonHsIi THPHCTOP.

CuMMeTpUYHBIM THPUCTOD.

IMosrynpoBo JHUKOBEIE JATIUKH, IPEOOPa30BATENH.
MeToap! U30NIAIHH.

MHOrosMUTTEPHEI X MHOTOKOJUIEKTOPHBIH BT.
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36. BepTUKaIBHbINA ¥ FOPU30HTAIBHBIN TPaH3UCTOP.

37. T1oMynpOBOJHUKOBEIE PE3UCTOPHI, IUIEHOYHbIE PE3UCTOPBI, KOHOCHCATOPBl U WHIYKTHUBHOCTH, MHK-
POIIOJIOCKOBBIE JIMHUU U 3JIEMEHTEI Ha UX OCHOBE.

38. Kimaccubukarus JT0ruuecKuX SIeMeHTOB.

39. OcHOBHBIE XapaKTEPHUCTHKHU | IIAPAMETPHI JIOTHYECKHX TeMEHTOB.

40. DleMeHTBI TPaH3UCTOPHO-TPAH3UCTOPHOM JTOTHKH.

41. DIeMEHTBI SMUTTEPHO-CBA3AHHOM JIOTHKH.

42. Jloruueckue sneMeHTsl BUC ¢ MHKEKIIMOHHBIM IHTAHIEM.

43. Dnementsl IIIOTTKHU-TPaH3UCTOPHOM JIOTHKH 1 uHTerpaabHOM LIIOTTKH-TIOruKH.

44. NuBeprop Ha n-kaHansHeIX M/ITI-TpaH3ncTOpax.

45. FiHBepTOp Ha KOMIUIEMEHTapHBIX TPAH3UCTOPAX.

46. Jlormueckue anementsl U-HE u WJIHU-HE.

47. Jloruueckue 3JeMEHThl AUHAMHYECKOTO THTIA.

48. Jlorndeckue 31€MEHTHI CBEPXCKOPOCTHBIX MHKPOCXEM Ha MEII-Tpan3ucropax.

49. DneMeHTHI TaMsTH CTATHYECKOTO THIIA HA MAII-Tpan3ucTopax.

50. D7eMeHTHI aMsTH AUHAMMYECKOTO THIIA Ha MJII-Tpan3ucTopax.

51. DIeMEeHTBI MHKPOCXEM PENpOrpaMMUpPYEMBIX HOCTOSHHBIX 3aII0MHHAONIHX YCTpPOMCTB.

52. DneMeHTBI MaMATH Ha GHIIONSIPHBIX TPAH3UCTOPAX.

53. Tpurreps..

54. TlomynIpOBOAHUKOBEIE MUKPOCXEMBI TIAMSITH.

55. Muxponponeccopsl 1 MUKPO-DBM.

12. YYHEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE ANC-
IUTIJINHBI

12.1 OcHoBHasi TuTEpaTypa

1. Cmupros FO.A., Coxonos C.B., Turos E.B. OCHOBE MHKPO3IEKTPOHHKH U MHUKDPOIIPOLIECCOPHOM TeX-
HUKA. — VYuebHoe mocobme. — CII6.: Jlamp, 2013. — 496 c. — [57eKTPOHHBIH pecypc]. —
http://lanbook.com/books/element.php?pll_cid=68&pll id=952

12.2 /TonoHMTEIbHAS JATEPATYPA

1. Crenanenko W.IT. OcHOBEI MEKPO3/IEKTPOHUKH. — M.: JIa6opaToprs 6a3oBbIx 3HaHwuit, 2004. — 488 c.
(224)

2. Ilacekos B.B., Yupkun JLK. IloaynpoBoaHUKOBEIe TpHGOPEL — M.: Bricmas mxona, 2006. — 480 c.
(93)

3. Tposn ILE. Muxpossekrponuka. YuebHoe nocobue. — Tomck: TYCVYP, 2007. — 346 c. (50)

4. lllyxa A.A. Dnexrponuka. — CII6.: BXB-IlerepGypr, 2006. — 800 c. (3)

12.3 Y4yebno-MeToANYeCcKHe OCOOHS U POrpaMMHOe ofecniedeHne
1. Tposia ILE. MukpoanekTposrKa. Y4eOHO-METONMYECKOe MOCOOKE 10 MPAKTHIECKUM 3aHATHAM H Ca-
MoCTOATENIEHOM paboTe. — Tomck: TYCVYP, 2007. — 103 c. (50)

12.4 ba3pl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHEIE H MIOUCKOBBIE CHCTEMBI

1. O6pasoBarensHelii mopral B CBOOOAHOM noctyme: «DH3MKa, XMMHs, MaTeMaTHKAa CTyJEHTaM H
mkonpHMKaM. O6pasoBaTenbHslil npoekT A.H. Bapruna» — Pexxum moctyna: http:/ www.ph4s.ru/

2. «EnuHoe OKHO J0CTyna K 00pa3oBaTeNbHBIM pecypcam» [DIIeKTpOHHBIM pecypc]: uHGOpMaMoOHHAS
cucrema. — Pexxum goctyna: http://window.edu.ru/

3. «eLIBRARY.RU» [OnexTpoHHBIH pecypc]: HaydHas 3JeKTpoHHas GuOmMoTeka. — Pexxum jocryma:
http://elibrary.ru

4. «Hay4Ho-o6pa3oBarensHbiii mopran TYCVYP» [DnekTpoHHBIN pecypc]: Hay4HO-00pa3oBaTENbHBIN
noprai yHuBepcuTera. — Pexxum moctyma: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIIMITJIMHBI

J1a peanuzanuy OporpaMMbl Y9eOHOH AUCUMIUIMHEL TpeOyeTcs ay IUTOPHS, OCHAIEHHAs MYJIbTHMEIHIi-
HBIM IIPOEKTOPOM.

10
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MUHHCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUMCKOM ®EJTEPAIIAN

DenepabHOE OFOKETHOE TOCYHAPCTBEHHOE 06pa30BaTeNbHOE YIPEKICHHE

BBICIIETO 00pa3OBaHMUsA

«TOMCKHJIA I'OCYJAPCTBEHHBII YHUBEPCUTET CUCTEM YIIPABJIEHUS
U PAJMODJIEKTPOHUKW» (TYCYP)

YTBEPKIAIO
JlupexTop/ienapTamMenTa 00pa3oBaHus
(IIpope‘i‘?fop 10.y4eGHoii paboTe)
I IL.E. Tposin
W~ &7 2016.

©®OH/A OOEHOYHBIX CPEJICTB 1O YYEBHOHN JUCIAILINHE
MHUKPOJJIEKTPOHHUKA

YpoBeHb OCHOBHOI

00pa3oBaTeNILHOM NPOrpaMmMel  OakamraBpHaT

HanpagJjieHus1 OATOTOBKH 28.03.01 «HaHOTEXHOIOTHH U MEKPOCHCTEMHAS TEXHIKAY
IIpodpuan HaHoTeXHOIOIuHM B IEKTPOHHKE M MEKPOCHCTEMHOM TEXHUK
®opma 00yuyeHust OYHas

®akyJIsTET 9NEKTPOHHOHI Texaukn (PIT)

Kadenpa bmsraeckoit anexkTporuky (PD)

Kypc 2 Cemectp 4

YuebnbIii niiaH Ha6opa 2014 roga.

3aver _4 cemectp

Paspa6orunku:
IMpodeccop kademprr PO

AccucreHT Kadenpsr 3
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1. BBEAEHHUE

@®oHp oneHouyHBIX cpeacts (POC) sBngeTcs MpUiIoKeHHEM K padouell mporpaMme y4eOHOM TUCIIHMILIH-
HBl «MUKpO3JIEKTPOHUKA» M IMPEACTAaBIIIET COO0 COBOKYIHOCTH KOHTPOJBHO-U3MEPUTEIBHBIX MaTepHalioB
(TurIOBBIE 3ama4M (331aHKA), KOHTPOJIBHBIE PA0OTHI, TECTHl U Ap.) M METOJIOB MX WCIIOJB30BaHUS, MpeIHA3HA-
YEeHHBIX JUIS H3MEPEHU YPOBHS JOCTIKEHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJIBTATOB O0YUYCHUS.

®OC no yuebHOH muctmiUInHEe « MHUKPOIIEKTPOHHUKA» UCTIONB3YeTCs NMPH IMPOBEACHUM TEKYINEro KOH-
TPOJIS YCIIEBaEMOCTH U IPOMEKYTOYHOM aTTECTAINH CTYACHTOB.

Ilepedyens 3aKpeTICHHBIX 32 QUCHUILUTHHON « MHUKPO3JIEKTPOHHKAY KOMIIETEHIHIA pHBeIeH B Tabmuie 1.

Tabmuna 1 — IlepeyeHp 3aKpeTUIEHHBIX 32 TUCIMILINHON KOMITETEHITHI

Kon @®opMyJIHPOBKA KOMIIETEHIIHH

OTanbl GOopMHpPOBaHHSI KOMIETEHIMH

IK-1 - CIOoCOOHOCTh IIPOBOJIUTH ¢u3uKo-
MaTEMaTHIEeCKOE MOJEIHPOBAHUE HCCIeIye-
MEBIX IPOLIECCOB HAHOTEXHOJOTWH M OOBEKTOB
HAHO- ¥ MHUKPOCHCTEMHOM TEXHHKH C HCHOJb-
30BaHMEM COBPEMEHHBIX KOMITBIOTEPHBIX TEX-
HOJIOTHI;

3HamMb SKBUBAJICHTHBIC CXEMBI W (YHKIIMOHAJILHBIE JJIEK-
TPUYECKUe MOZIENU OUIIONAPHBIX U IOJEBBIX TPAaH3UCTOPOB
HHTETPATBHBIX CXEM;

YMemb TIPEJICTABIATH 3JEMEHTHl HHTEIPAIBHEIX CXEM B BHIE
Mogpenell i 9KBUBATECHTHBIX CXEM;

éna0ems HaBBHIKAMY IPAaKTHIeCKOU paGoTHI ¢ IOXYIpPOBOJ-
HUKOBBIMHU PHOOPAMH U SIEMEHTaMHU NEKTPOHHBIX CXEM

IICK-1 - CIIOCOOHOCTBIO BIAaNETh COBPEMEHHBIMH Me-
TOJAMM pacdeTa M INPOSKTHPOBAHHSA W3HEITHI
MHEKDPO- H HAHOJJIEKTPOHUKH M MHKPOCHCTEM-
HOM TEXHHKH, H3TOTOBJICHHBIX C IIPUMEHEHHEM
HaHOTEXHOJIOTHH, CIHOCOOHOCTBIO K BOCIIPH-
ATHIO, Pa3paboTKe M KPUTHIECKOU OLIEHKE HO-

BBIX CIIOCOOOB UX TNIPOEKTUPOBAHUA;

3HQmMb YCTPOMCTBO, IPUHIIUI JEHCTBUASI U OCHOBHBIE Xapak-
TEPHCTHKU OCHOBHBIX OJJIEMEHTOB HMHTEIPATBHBEIX CXEM —
OUIOIPHBIX ¥ IIOJEBBIX TPAaH3UCTOPOB U OCOOEHHOCTH MX
paboThl B HHTETPAIBHBIX CXEMaX;

Yymemb OIPENEIATH IlyTEM U3MEPEHHH M pacieToB apaMeT-
pBl TACCHBHBIX M AKTUBHBIX JJIEMEHTOB HHTETPAIBHBIX
cXeM;

Yymemb 3KCIEPUMEHTAIBHO ONPENEILITh TapaMeTpPEl TBEPHO-
TEIBHBIX MPUOOPOB U JIIEMEHTOB MHKPOCHCTEMHOM TEXHI-
K1

6n1a0ems HaBBIKAMY HPAKTHIECKOU pabOTHI C MOIYIPOBOJ-
HHMKOBBIMU IIPUOOPaMH ¥ DJIEMEHTAMH DJICKTPOHHBIX CXEM

IICK-3 - TOTOBHOCTb K BBHIINOJHEHUIO HAyYHO-
HCCIIEIOBATENIECKHAX u OIBITHO-
KOHCTPYKTOPCKHMX paboT B 00JacTH MpOWU3BOI-
CTBA H3JEIMH HAHOINEKTPOHUKUA U MHUKPOCHC-
TEMHOU TEXHHUKHU.

3Hame QYHKIMOHAIBHBIE 3JEKTPUYECKHAe MOIETH IpUOOpOB
H METOJIbI ONIPEIeNICHNS TapaMeTPOB MOJIenel;

yMemp TIPOU3BOIUTE BEIOOP MHTEIPANBHOU CXEMBI IS CO3-
JaHH YCTPOMCTB MUKDOSJICKTPOHUKH H TBEPHOTENHHOM
JNEKTPOHUKY;

6nadems HaBBIKAMU IIPAKTUYECKOM pabOoTHI ¢ MOIYIPOBOI-
HMKOBBIMH MPUOOpaMU U 37€MEHTAMH 3IEKTPOHHBIX CXEM

2. PEAJIMB ATV KOMHETEHI_[I/Iﬁ
2.1 Komuerennus ITK-1

IIK-1

CHOCOOHOCTH OPOBOAHTH dm3mc0-MaTemaTuqec1coe MOJEJIHPOBAHHE HCCIEAYEMBIX IPOMECCOB

HAHOTEXHOJIOTHA H 00bEKTOB HAHO- H MHKpOCﬂCTeMHOﬁ TEXHHKH C HCHOJIB30BaAaHHEM COBpe-

MEHHBIX KOMOBHTEPHBIX TEeXHOJOTHH

JUtst GOpMHUPOBaHUS KOMIIETEHLMHE HEOOXOMMO OCYIIECTBUTH psi 9TanoB. CojepkaHue 3Taros GopMu-
POBaHKA KOMIICTCHLMH, BUIBI 3aHATHI M MCIIOJIb3yEeMBIE CPEJCTBA OIIEHUBAHMS IIPEICTABIEHE! B Tabmune 2.1.
Tabmmna 2.1 — OTansl GopMUPOBaHKSL KOMIIETEHIIMH U UCTIONb3yeMbIE CPEICTBA OLICHHBAHHS

CocraB 3HaTh Ymerhb Bnanern
Conepxxanme | 3maem SKBUBAJICHTHBIE CXEMBI U | ymeem TPENCTaBIATH dIEMEH- | @nadeem HaBLIKAMHE NIPaKTAIECKOM
3TamnoB GyHKUMOHANBHBIE — JNEKTPHYe- | Thl HHTErPAIBLHEIX CXEM B BHIE paboTHl C MOJYNPOBOIHUKOBHIMHU
CKHe MOJENH OWNONAPHBIX M | MOJeNed W OKBUBAIEHTHBIX | IPHOOPaMH M BIEMEHTAMH dJeK-
IOJIEBEIX TPAaH3UCTOPOB HHTE- | CXEM; TPOHHBIX CXEM HaBBIKAMU IPAKTH-
TPAJIBHBIX CXEM; YeCKOH paboThI ¢ HOTYIIPOBOIHH-
KOBBIMH IIpHOOpaMH M 3JIeMeHTa-

MH 3JI€KTpOHHLIX CXEM

Buawl 3ans- Jlexuuwu; IIpakTudeckue 3aHATHS; WunueunyansHOe 3a1aHueE;
THI IIpakTHgeckue 3aHATHSA; WunusunyansHOE 3amaHue; CamocTosrensHas paboTa
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I'pynnoBsle KOHCYIBTALMH

CamocrosTenbHas pabora

HMcnonnsye-

MbI€ CpeACT-

Ba OLleHUBAa-
HMUs

Ta);

IIHTa);
3ageT

Ormpoc Ha nekiwy;
IIpakTiaeckoe 3amanwe (3amu-

KonrponsHas pa6ora;
WnpuBupyansHOe 3amadme (3a-

Ilpaktideckoe 3amanue (BBI-
TIOJIHEHKE, 0POPMIIEHHE);

WunuBunyansaoe
(BeInONHEHNE, O OpMIEHNE);

3aJaHHueC

3ager

OGH.IPIC XapaKTCPUCTHUKU ITOKa3aTene u KPHUTEPUEB OLICHWBAHUI KOMIIETCHIIMH Ha BCEX Talax IIpHUBEOC-

HEBI B Tabmune 2.2.

Tabmuna 2.2 — Obmue XapaKTEPUCTUKY IOKa3aTeNell H KDUTEPHEE OLeHHBAHMSA KOMIETSHIH 10 STAIAM

IloxasaTenn u KpuTe-
puu

3HaThL

Ymern

Bnaners

(03W1:¢1: (1)
(BBLICOKHii YpOBEHS)

obnamaer QakTHUECKHMMH U
TEOPETUYECKAMY 3HAHUSIMH B
npenenax HM3yd4aeMoil obmac-
TH C IOHMMAaHWEM TpaHHMIl
IPUMEHAMOCTH

o0afaeT IUama3oHOM Ipak-
THYECKHX YMEHHii, Tpelye-
MBIX IS PasBUTHA TBOp4eE-
CKUX peIleHuH, abcTparupo-
BaHU Ipo0IIeM

KOHTPOJHPYET paboTy, mpo-
BOIUT OUEHKY, COBEPIIEHCT-
BYET NeHCTBUA pabOTEI

Xopouo
(6a30BbIii ypoBeHD)

3HaeT (aKThl, MPHHIIHIEL,
MIPOLIECCHI, O0IIME MOHATHI B
npenenax M3ydaeMoi obac-
TH

obnagaeT IMana3’oHOM Mpak-
THYECKHX YMEHHH, Tpelye-
MEBIX U1 PEIIeHHS OIpeie-
JIEHHBIX Mpo0JieM B 00JacTu
HCCIIEIOBAHMA

OepeT OTBETCTBEHHOCTH 3a
3aBEepINCHUE 3amad B HCCIe-
OBaHMH, IpHCIocabauBaeT
CBOE IIOBEAEHHE K 06CTOs-
TeIbCTBAM B PENICHHWH IIPO-
6neM

YnaoBiaeTBOPHTEILHO
(IOpOroBbIii ypOBEHb)

obnamaeT 6a30BLIMHU OOIIUMU
3HAHIAMHA

00nazaeT OCHOBHBEIMH yMe-
HIFIMH, TpeOyeMBIMH IS
BBINOJIHEHUSA IPOCTHIX 32124

paboTaeT mpH NpPAMOM Ha-
(11001 (5305051

®opMyIMpOBKA MOKa3aTesell ¥ KPUTEPHUEB OLEHUBAHUS JAHHON KOMIIETEeHIIMH NPUBEAEHA B Tabmuue 2.3.

Tabmmua 2.3 — ITokazaTeny ¥ KPUTEPHH OLIEHUBAHKA KOMIIETEHIIY Ha DTAIIAX

IToka3aTenn u xpure-
pun

3HaTh

Ymernb

Baagers

OT1an4yHo
(BBICOKHH YPOBEHB)

NOHUMAem CBS3b MEXIy Ia-
paMeTpaMM M XapaKTepPHUCTH-
KaMH 5KBHBAICHTHBIX CXEM
OpuOOpOB HAHO- W MHKpPO-
CHCTEMHOU TEXHUKW;
onpedensem 9KCIIEpUMEH-
TaJbHBIMH METONaMH Iapa-
METphl 3KBUBAJIEHTHBIX CXEM
npuOOpOB HaHO- U MHKPO-
CUCTEMHOM TEXHUKH;
Qusuuecku apzymenmupyem
BBIOOp ¥ IUIaH pElICHUs 3a-
Ja4y;

epaguyecku UNMIOCMpUpyem
3amagy

C80600HO npumeHsiem MeETO-
OBl PEOIEHWS  HETHUIIOBBIX
3ajad;

YMeem MaTEMaTUYECKH OIH-
CBHIBaTh CBA3b MEXIy Hapa-
METpaMu 3KBUBAJICHTHBIX
CXeM IIOJyIIPOBOIHUKOBBIX
puOOpPOB;

YMeem WCIONB30BAaTh CTaH-
JapTHBIE IIpOrpaMMHBIE
CpEeACTBa I KOMITBEOTEPHO-
IO MOAEIUPOBAHUS HAHO- U
MUKPOCHCTEMHOM T€XHUKH;
YMEET CTpOMTH IpocTeiimme
MaTeMaTudeckue Hu (usmge-
CKHE MoJenu IpudopoB,
CXEM, YCTPOMCTB H YCTaHO-
BOK HaHO- U MHKPOCHCTEM-
HOM TEXHUKHU

Cc80000HO 6nad0eem pPa3HBIMU
cmocobamMy  IpeICTaBICHUA
¢bmsudeckoii mHGOpMAaIWHU B
rpaduyeckoil ¥ MaTeMaTIde-
CKOI1 popmMe;

chocobeH opzaHu308amv pa-
60Ty B MeXIUCUHUIUTHHAPHOM!
KOMaHIE;

OeMoHCmpupyem cnoco6-
Hocmb  KOPPEKTHO JaBaThb
OLIEHKY IpOAEeNaHHOi pabo-
Te;

Knaccuguyupyem YCTpOMCT-
Ba U YCTaHOBKM HaHO- W
MMKDOCHUCTEMHON TEXHUKH

Xopouo
(6a3oBbIii ypOoBEHB)

pacnosnaem SKBUBAJICHTHBIE
CXEMBl YCTPOMCTB HaHO- H
MHKpPOCHUCTEMHOH TEXHUKY,

3Ha@em TPUHIUI JEUCTBUA

camocmosmensHo  noobupa-
em W TOTOBUT UL 3KCIIEpHU-
MeHTa HeoOxomumoe 000py-
IOBaHUE;

énadeem pPasHBIMU CIIOCO0a-
MH IpeICTaBICHWAMH UH-
(dopmanuy;

cnocoben opzanu308ams pa-
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OCHOBHBIX  KJIacCOB  YCT-
POMCTB HAaHO- U MHKpPOCHC-
TEeMHOU TEXHUKH;

cocmaegnsiem IUUIaH PEIICHUA
3aga4yu

npumensem MeETOIBI
HIS HETUIIOBBIX 33/1a4;
ymeem cmpoumb TPOCTEU-
mye ¢u3HmdecKkue ¥ MareMa-
THYECKHE MOJENU NpuOOpoB
HaHO- M MHKPOCHCTEMHOM
TEXHUKH

pere-

00Ty B MeXIUCLHUILIMHAPHOM
KOMaH[Ie;
cnocoben Kaccuguyupo-
6amp IPUOOPHI U yCTPOMCTBA
HaHO- M MHKPOCHUCTEMHOM
TEXHUKHA

YnoBneTrBopuTeabHO
(TIOporoBbIii ypoBeHD)

Oaem OIpeNeNeHus OCHOB-
HBIX TIOHATUN;

pacnosHaem 3KBUBAJICHTHBIE
CXEMBI OCHOBHBIX YCTPOMCTB
HaHO- M MHKPOCHUCTEMHOM
TEXHHUKH;

3HQem TIPUHUMII JEUCTBUA
OCHOBHBIX KJIaCCOB IPUOOPOB

ymeem paboTath co CHpa-
BOYHOM JIUTEPATYPOH;
ucnonv3yem TPUOOPHI, yKa-
3aHHBIC B ONHCAaHUM Jrabopa-
TOPHOM paboTsr;

Ymeem  TPENCTaBIATH pe-
3yJbTaTHl CBOEH paboOTHI

IEKTPOHUKHU
TPOHUKH

U HAHOJJICK-

gnadeem TEPMUHOJIOTHEH B
IOpeIMeTHOM o0nacTH 3Ha-
HHA;

6n1adeem HaBBIKAMH IIPAKTH-
geckoit paboTsl ¢ mpubopaMu
HaHO- ¥ MHKPOCHCTEMHOM
TEXHIKA

2.2 Komnerennus ITCK-1

IICK-1

CHOCOOHOCTHIO BJIAJ€Th COBPEMEHHBIMH METOJAaMH pacyeTra H OHPOCKTHPOBAHHASA H31eJIHd MHAK-

PO- H HAHO3JIEKTPOHHKH H MAKPOCHCTEMHOH TeXHAKH, H3TOTOBJIEHHBIX C IPAMEHEHHEM HAHO-
TEXHOJIOTHH, CIIOCOOHOCTRIO K BOCHPHATHIO, Pa3paloTKe A KPHTHYECKOH OIeHKe HOBBIX CIIOCO-
00B HX HPOEKTHPOBAHHS

H1st GopMUpOBaHHS KOMIIETEHIIMH HEOOXOAUMO OCYINECTBHUTE psif 3TanoB. ColepKaHHe STarloB dbopmu-
POBaHUA KOMIIETCHLIMH, BU/IBI 3aHATUN U MCIIONIB3yEMBIE CPEACTBA OLICHUBAHMUSA MIPENCTaBICHE] B TaOIHIE 2.4.
Tabmnuna 2.4 — Sransl pOpMHPOBAHHA KOMIICTCHIMM H UCTIOIb3Y€EMBIE CPEICTBA OLICHUBAHS

TEPUCTHKK OCHOBHEIX 3JIEMEH-
TOB MHTETPAIBHBIX CXeM — OH-
HONAPHBIX U IOJEBBIX TPAaH3H-
CTOPOB M OCOOEHHOCTH HX pa-
OOTHI B MHTETPALHBIX CXEMAX;

PBl TIACCHUBHBIX M aAKTHBHBIX

3JIEMEHTOB HHTErPaIbHBIX
cXeM;
ymemp 3KCHEPUMEHTATBLHO

OIpeNENATh IapaMeTpHl TBEp-
JOOTENBHEIX HPUOOPOB U 3Ite-
MEHTOB MHUKDOCHCTEMHOU TeX-
HUKY;

CocraB 3HaTL Ymern Bnagers
Copepxxanue 3HGmMY YCTPOMCTBO, NPHHUMUII | ymemd OUPENENATh IlyTeM H3- | enademv HABBIKAMHU IIpaKTHIe-
3TAIOB HeUCTBUA M OCHOBHBIE Xapak- | MEPEeHWI W pPacyeToB mapameT- | CKOM paboThl C MONYNIpPOBOJ-

HUKOBBEIMU IPHOOpaMU H 3Iie-
MEHTaMH 3JIEKTPOHHBIX CXEM

Buawbl 3anaTHii

Jlexuuu;
IIpakTidgeckue 3aHATH,
I'pynmoBble KOHCYTbTAH

IpakTrdgeckue 3aHsTHUS;
VHnuBunyansHOe 3a1aHME;
CamocrosTensHas paboTa

WnnuBunyansHOe 3aianue;
CamocrosTensHas paboTa

Hcnonb3yemblie
CPENCTBA OLEHH-
BaHUS

Ormpoc Ha JeKIum;
IIpakTraeckoe 3amanve (3amu-
T2);

KonTponsHas pabora;
HupusunyansHoe
(3ammra);

3ager

3aganue

Ilpaktiaeckoe 3amanue (BBI-
TONHEeHKE, 0(OPMIICHHE);
WanuBunyansHOE 3a1aHue
(BBIIIONHEHNE, 0GOPMIICHEE);

3ager

O011ue XapaKTepUCTHKY ITOKa3aTeie U KpUTEPUEB OLCHHBaHKs KOMIIETEHIIMH Ha BCEX JTanax NpuBee-
HBI B Tabaune 2.2 B m. 2.1.

DopMyIMpOBKa MOKa3aTeseil ¥ KpUTEPHEB OLICHUBAHKS TaHHOM KOMIIETEHIIMH IIpUBEeHa B Tabauue 2.5.

Tabmmua 2.5 — ITokasaTe/d ¥ KpUTEPUH OLEHUBAHNS KOMIIETEHIMH Ha STanax

puu

IToxasaTesnn u kpure-

3HaTh

YMmerh

Baagerns
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OTtauy=o
(BBICOKHII YPOBEHD)

noHuMaem CBA3b MEXIY Ia-
paMeTpamMM U XapaKTepHUCTH-
KaMH S5KBHBAJIEHTHBIX CXEM
npuOOpOB MHKPO- H HAaHO-
SNCKTPOHMKH M MHKPOCHC-
TEMHON TEXHUKH;

Ha3eleaem OCHOBHbBIE TEXHU-
9ECKME XapaKTEePUCTHKH OC-
HOBHBIX YCTPOMCTB M IpPH6O-
POB MHKDO- M HaHO3JEKTpO-
HAKH ¥ MHKPOCUCTEMHOIT
TEXHUKH;

apeymenmupyem BBIOOp Me-
TOoJa pacyeTa OCHOBHEIX IIa-
PaMeTpOB  3KBHBAJIEHTHBIX
CXeM HpHOOPOB MHKPO- H
HAHOJJIEKTPOHUKU W MEKpO-
CHCTEMHOU TEXHUKH;
@usuvecku apzymenmupyem
BEIOOD M IUTaH pEINeHHs 3a-
Jaqm;

gpaguyecku  unnocmpupyem
3amaqy

c60600H0 npumensiem MeTO-
OBl  DPEMEHHWA  HETHIIOBBIX
3a1ad;

ymeem MaTEMaTUYECKH OIH-
CBIBaTh CBSA3b MEXIy mNapa-
MeTpamu SKBUBAJICHTHBIX
CXEM  IIOJIYIIPOBOIHHUKOBBIX
upubOpOB;

ymeem  guibupamv  METOJ
pacueTa OCHOBHBIX IapaMer-
POB  3KBUBAJIEHTHBIX CXEM
OpuOOPOB MEKPO- M HaHO-
SNIEKTPOHUKH U MHUKPOCHC-
TEMHOI TeXHUKHY;

YMeem WCIIONB30BaTh CTaH-
JapTHBIE IIPOrpaMMHBIE
CpencTBa Uld IPOEKTHpOBa-
HHs IpUOOPOB MHKpO- U Ha-
HOBJIEKTPOHHKH ¥ MUKPOCHC-
TEMHOU TEXHUKH

€80600HO 6nadeem pPa3HBIMU
CmocobaMu  IpenCcTaBIeHHT
¢usugeckoil mHpOpManuH B
rpaduuecKkoil 1 MaTeMaTHde-
CKO# dopme;

enadeem COBPEMEHHBIMH
METOaMH pacyeTa U IPOEeK-
THUPOBAHUS MPHOOPOB MUKPO-
U HAHOZJIEKTPOHMKH M MUK-
POCHCTEMHOM TEXHUKHY;
cnocoben opaanuzoéamv pa-
00Ty B MEXIUCLUILTMHAPHOH
KOMaH[e;

O0eMoHCmpupyem cnoco6-
HOCmMb  KOPPEKTHO JaBaTh
OLIEHKY MPOAEIaHHOH pabo-
T€;

Kaaccuguyupyem YCTpOMCT-
Ba W YCTAHOBKM MHKPO- M
HAHOBJIEKTPOHUKH U MHKpPO-
CHCTEMHOM TEXHUKH

Xopomio
(6a3oBblii ypoBeHb)

3H@em TPUHOUN OCHCTBHA
OCHOBHBIX IPHOOPOB MHKpPO-
M HaHOBJEKTPOHWKHA U MHUK-
POCHCTEMHOH TEXHUK;
onpedensem METONBI pacueTa
[IapaMeTpOB IPUOOPOB MMK-
PO- ¥ HAHOJIEKTPOHUKU M
MUKDPOCHUCTEMHOM TEXHUKHY;
cocmasnsem IUIaH peIIeHHUS
3amaqd

camocmoamenvHo  noobupa-
em W TOTOBMT JUIA SKCIEpHU-
MeHTa Heobxoxumoe o6opy-
JOBaHUE;

npumeHsem MeTOIb
HHs HETHIOBBIX 3a/1a4;
Ymeem paccuumeiéames OC-
HOBHBIE IIapaMeTpHl MpPHOO-
POB ¥ YCTPOHCTB MHKPO- H
HaHOBJIEKTPOHUKH U MUKpPO-
CHUCTEMHOM TEXHUKHA

perme-

6nadeem PasHBIMH CIIOCOOa-
MH TpPEICTAaBIECHWSIMHU HH-
¢bopmaruy;

cnocoben opeanuzosame pa-
00Ty B MEXTUCIMILTHHAPHON
KOMaHJE;

cnocoben K1accuguyupo-
6amb IPUOOPHL U YCTPOMCTBA
MUKDOSJIEKTPOHUKH M TBEp-
IOTENBHOH MHKPO- M HaHO-
SNEKTPOHMKH M MHKPOCHC-
TEMHOM TEXHUKHU

YnoBiieTBOPUTEILHO
(IOporoBbIii ypoBeHs)

Oaem OIIPENENEHUS OCHOB-
HBIX TIOHSATHIL;

pacnosHaem SKBUBAJICHTHBIC
CX€MBI OCHOBHBIX YCTPOMCTB
MUKPO- ¥ HaHO3JIEKTPOHHKHU
U MUKPOCHCTEMHOH TEXHWKH;
3HQem TIPVHIMUII JEUCTBUA
OCHOBHBIX KJIaCCOB IPHOOPOB
MHKDPO- H HaHO3JEKTPOHHUKH
¥ MEKPOCHCTEMHOM TEXHUKH

ymeem paboTaTh cO CHpa-
BOYHOM JIUTEPaTypOL;

ucnonv3yem TIIPUOOPHL, YKa-
3aHHBIE B ONMCAaHMH Nabopa-
TOPHOU paboTHI;

ymeem  TPENCTABIATH
3yJIBTaTHl CBOEH paboThI

pe-

énadeem TEPMHUHOJIOTHEH B
TIpeIMETHOM obnacTy 3Ha-
HHA,

énadeem HaBHIKAMH IIPAKTH-
4eCKOH paboTsI ¢ mpubopamu
MHEKpPO- ¥ HaHOBJIEKTPOHHUKH
U MUKPOCHCTEMHOMN TEXHUKH

2.3 Komnerennusa IICK-3

IICK-3

TFOTOBHOCTH K BBINOJTHECHHI0O HAYIHO-HCCIeA0BATEIbCKHAX H OIBITHO-KOHCTPYKTOPCKHX paﬁoT B

obJacTa OpoH3BOACTBA H3aeani HAHO3JIEKTPOHHKH H MHKPOCHCTCMHOﬁ TEXHHKH

I bopMuUpOBaHKsa KOMIETEHIMU HEOOXOAUMO OCYIECTBUTH psif oTarnoB. ConepkaHue 5Tanos GopMu-
POBaHMs KOMIIETEHLIWH, BUILI 3aHATUH U MCIIOIb3yeMbIe CPeACTBa OLCHUBAHUS MPEACTABIEHEI B TA0IUIE 2.6.

Tabmuua 2.6 — Stansl GOpMUPOBAHIS KOMIIETEHLMHI U UCIIOIb3yEMbIE CPENCTBA OLIEHUBAHUS

Cocras 3HaTeL VYmern Bnapers
Copep:xxaHue 3Hamb QYHKIMOHANBHBIE 3IE€K- | yMmemb TPOU3BOMWTH BHIOOD | 61a0eem HABBIKAMH IPaKTHYE-
3TaNoB TpUYECKME MOJENH IPHOOPOB | HMHTEIpanbHOM CXeMBI UII CO3- | CKOif paGoTHI € MOJYIPOBOA-
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U METOHBI OIpeneNeHus napa-
METPOB MOIEIIEH;

JaHusd YCTPOUCTB MUKPOIJIEK-
TPOHMKM M  TBEPAOTEILHOM
3JIEKTPOHUKU;

HUKOBBIMU TIpHOOpaMu H 3ie-
MEHTaMH DJIEKTPOHHBIX CXEM

Buapl 3anaTuii

Jlexmmm;
IIpakTHdecKue 3aHATH;
I'pynIioBsIe KOHCYTBTAIA

IIpakTHdeckue 3aHATHS;
WunuBunyainsHOE 3aJaHuE;
CamocrostensHas pabora

WnanuBuyansHOE 3aaHuE;
CamocrosTensHas paboTa

Hcnonan3yemsle
CpelcTBa OLIEHH-
BaHUs

Ompoc Ha neKImy;
IIpakTigeckoe 3amanue (3amu-
Ta);

KonrponpHas pabora;
WnnuBunyansHOe
(3amuTa);

3auer

3aJaHuec

[IpakTr™eckoe 3amaHue (BBI-
HOJIHEHHE, 0pOopMIIeHHE);
WnnuBunyansHOe 3aJaHue
(BbImONTHEHHUE, 0GOPMIICHHE);

3ager

Ob6mue XxapaKTepHCTUKM IIOKa3aTeleil U KPUTEPUEB OLICHUBAHKSA KOMIETEHLIMM HA BCEX STarax MpUBEJIe-
HBI B TaOaune 2.2 B 11. 2.1.
@opMyIMpOBKa IOKa3aTesell H KpUTepreB OLIEHUBAHMS JaHHOM KOMIIETEHIUM IIPUBEAEHA B Tabmune 2.7.

Tabnuua 2.7 — IToka3aTesid U KpUTEPHH OLIEHHBAHUS KOMIIETEHIIMH HA STAanax

IToxa3aTenu U KpuTe-
puu

3uaTth

Ymern

Buaapers

OTtanyHO
(BBLICOKHH ypPOBEHbB)

nowumaem PA3HULY MEXIY
(GYHKIMOHATEHBIMA W 3JIEK-
TPUYECKAMH MOIEISIMU TpH-
60pOB HAHOZJIEKTPOHHUKHA M
MHEKDPOCHCTEMHOM TEXHUKH;
apzsymenmupyem BBIOOD Me-
TOJA ONpeneNICHIs NapaMeT-
POB  (QYHKIHMOHAIBHBEIX U
JJIEKTPUYECKHUX MoJenen
npuOOPOB HAHOIIEKTPOHHUKH
¥ MAKPOCHCTEMHOH TeXHUKH;
Qusuuecku apzymenmupyem
BBIOOp U IDTaH PEMeHHs IO
ONpeNeieHHs  I1apaMeTpoB
MoJened mpubOpoB HaHO-
SNEKTPOHMKHA ¥ MHKPOCHC-
TEMHOU TEXHUKH;
2paguyecky WINCmMpupyem
OCHOBHBIE 3aBHCHMOCTH
(YHKIMOHATBHBIX M JJIEK-
TPUYECKUX MoJeneit mpubo-
POB  HAHOINEKTPOHHKHA U
MMKDPOCUCTEMHOM TEXHUKH

€80600OHO MpuMeHsiem MeTO-
OBl pelIeHWs  HETHUIIOBBIX
3a1ad;

ymeem MaTeMaTHYECKH OIM-
CBIBATH CBSA3b MEXIy Ilapa-
METpaMH 3JIEKTPOHHOU cXe-
MBI;

ymeem  @vlbupamv  METON
pacdeTa OCHOBHEBIX NapaMeT-
POB  3IEKTPOHHOM  CXEMEI,

obecregnBas IOpu 3TOM BEI-
COKYIO HaJ€XHOCTb 3JICKTpH-
YECKHUX CXEeM

c60600HO 61a0eem Pa3HbBIMU
croco0aMu  IpeNCTaBJICHHUS
¢dmsraeckoil nHGOpMaIMU B
rpadugeckoif ¥ MaTemMaTude-
ckoit popme;

cnocobern opzanu308amsv pa-
60Ty B MeXIUCUMILTHHAPHOM
KOMaH[e;

Ooemoncmpupyem cnocob-
HOCmb  KOPPEKTHO JaBaTh
OLICHKY IPOJieNIaHHO padoTe
nposooum OIIBITHO-
KOHCTPYKTOPCKHE pPaboOTHl B
061acTH HPOM3BOACTBA U3[e-
JUHA  HAHOJJIEKTPOHUKHA U
MUEKpPOCHCTEMHOM TEXHUKH

Xopomio
(6a3oBbIii ypoBeHB)

pacnosnaem  QyHKIHOHAIE-
HBIE M JJIEKTPUIECKHE MOJE-
1 npubOpoB HAHOINIEKTPO-
HUKA H MHKPOCUCTEMHOMU
TEXHUKY;

3HQem TPHHLMII OeHCTBHUA
GYHKIIMOHANBHBIX W 3NEK-
TPUYECKUX MOAeNeH mpubo-
POB  HAHODIEKTPOHWKH H
MHKDPOCHCTEMHOH TEXHUKH;
onpedesnsem METONBI pacyeTa
[IapaMeTpoBR  QYHKIMOHAIb-
HBIX U 3JIEKTPHYECKIX MOJe-
Jieli TpHOOPOB HAHOIIEKTPO-
HAKA ® MHUKPOCHUCTEMHOM

camocmosmensHo noobupa-
em ¥ TOTOBUT IJISL SKCIEPH-
MeHTa Heobxomumoe o6opy-
IOBaHUE;

npumeHsem MeTOMIbI
HHs HETHIIOBBIX 33124,
yMmeem paccuumeleams 0C-
HOBHBIE TIapaMeTPEl  OJIEK-
TPOHHBIX CXEM, obecredusas
OpH 3TOM BBICOKYIO HaIek-
HOCTB CXEM

penre-

énadeem pasHbIMH crIOCOba-
MH [pEICTaBICHUSIMH HH-
bopmarm;

chocoben opzanuzogame pa-
60Ty B MEXIUCIUILTAHAPHON

KOMaHIIE;
cnocoben Kknaccugpuyupo-
6amb  TONYIPOBOJHUKOBEIE

IpUOOPE! M 3JIEMEHTH HHTe-
TPAJIBHBIX CXEM
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TCXHHKH,
cocmagniem IUIAH PEIIEHUA
3agaqyu

YI0B1€eTBOPUTENLHO
(OpOroBLIii ypOBEHD)

Oaem OUpENENCHAS OCHORB-
HBIX IIOHATHIA;

pacnosnaem  (PyHKUIHOHAIL-
HBIE M SJIEKTPHYECKHE MOJE-
M pUOOPOB HAHOAIEKTPO-

ymeem paboTaTth cO cpa-
BOYHOM JIMTEPaTYPOL;
ucnonv3yem TPHUOOPHI, yKa-
3aHHBIE B OIMCAHHUH Jiabopa-
TOPHOH paboTHI;

ena0eem TEPMUHOJIOTHEH B
IpeaOMeTHON obnacTu  3Ha-
HILT,

énadeem HaBBIKAMU PAKTH-
9eCKOM paboTel ¢ moympo-

HUKM M MHKPOCHCTEMHOM
TEXHUKW;

3H@em TPHHIHUI OeHACTBHSA
OYHKIVOHAIBHEIX M DJEK-
TPHYECKUX MoJeneld mpubo-
POB  HAHOJJIEKTPOHHKH H
MHKPOCHCTEMHOM TEXHHMKH

ymeem  TPENCTAaBIATH pe-
3YJIBTATHI CBOEI paboTEI

BOJHUKOBBIMM IpUOOpamMu U
SJIEMEHTAMH  3JIEKTPOHHEBIX
cXeM

3. TUIIOBBIE KOHTPOJILHBIE 3ATAHHUS

J1s peanusalyy BbIIENEPEHCIEHHBIX 3214 06y YEHIS HCIIONB3yOTCS ClIeIyIOIIHe MaTepUAaIb:
— THIIOBBIE KOHTPOJIBHEIC 3a/laHUs WX MHBIC MaTepHailbl, HEOOXOMUMEIE JUIS OLEHKM 3HAHMIA, YMEHHIA,

HABBIKOB, XapaKTCPU3YIOIMX STarbl GOPMUPOBAHHS KOMIIETCHIMA B NPOLECCE OCBOCHHS 06Gpa3oBATENbHOL
TIPOTPaMMBEL, B COCTaBE: KOHTPOJIBHBIC PabOThl, MHAMBUAyaTbHbIE 3a/laHusl, PAKTHYECKHe 3aJaHisi, CAMOCTOS-
TeabHas padoTa, 3aYerT.

pa.

3.1 KoHTpo/JbHBIE PaboTHI
1. Pacuer napameTpoB GHIIOIAPHBIX TPAH3UCTOPOB.
2. PacueT MaJIOCHTHANBHBIX N1APAMETPOB U NMAPAMETPOB SKBHUBAIEHTHBIX CXEM OUIIOIIPHOTO TPAH3UCTO-

3.2 UnnuBuayadbHbIE 3aJaHASA

1. ®uzmyeckue napaMeTpsl GUIOISIPHOTrO TPAH3UCTOPA.

2. MajocurHanbHele TapaMeTphl GUIIOIIPHOrO TPAH3UCTOPA.
3. IloneBble TPaH3UCTOPEL

3.3 Templ A5 caMOCTOATEILHON PA6OTHI

1. Knaccupuxkanys HHTErpaTbHbIX MUKPOCXEM.

2. bunonsapHble TpaH3UCTOPHI HHTErPATIBHBIX CXEM.

3. IloneBBle TPaH3UCTOPHI HHTEIPATBHBIX CXEM.

4. ITaccHBHBIE 3JIEMEHTHI HHTETPATBLHEIX CXEM.

5. Jloruyeckue dIeMEHTBI Ha OUITOAPHBIX ¥ IIOJIEBBIX TPAH3UCTOPAX.
6. DJIeMEHTHI TAMSTH.

7. IlndpoBeie U aHATIOTOBBIE HHTETPATIBHEIE CXEMBI.

3.4 3ager
1. Knaccudukanys HHTErpaJbHBIX MUKPOCXEM I10 PA3IMYHBIM [IPU3HAKAM.
2. Kiaccudukanys HHTErpalbHBIX MHKPOCXEM [0 TEXHOJOTHYECKHMM TPU3HAKAM: TOTyIIPOBOIHHKOBEIE,

rHOpUIHBIE U IPOYHE MHUKPOCXEMBI.

3. MukpocxeMsl Ha 6unossipaeix 1 M/ITI-3neMeHTax.
4. IlmbpoBble U aHAJIOTOBBIE MHUKPOCXEMEL.
5. MlaTerpanbHele MUKPOCXEMBI MaJIOH, cpemHeii U OObIIOH CTENeHH HHTErPALUK, CBEPXOOIIbIIIE UHTE-

I'pajIbHBIC MHUKPOCXCMBEI.

6. bunonapnslii Tpansuctop (BT): onpeneneHune, cXeMbl BKITFOYESHHS, PEKAMBI pabOTHL.
7. OpeiidoBslii u 6e3apeiidoneiii BT.

8. Cxema motokoB Hocuteneii B BT.

9. Buytpennue napametpsl bT: v, all, a*.

10. Buemnue napametpsl BT: a, B.

11. Cratuyeckue xapakrepuctuku BT.
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12. Ycunurensueie cBoiictea BT.

13. YactoTHsle mapameTpsl BT.

14. OxBuBanenTHas cxema bT.

15. BT kak geTslpexnomocHuk. Crucrema y, z, h — mapamerpos.

16. Momnsle BT.

17. JIaBunnslii BT.

18. OnHOMEpeXOAHbIH TPAH3UCTOP.

19. MHXeKIMOHHEBIH TPaH3UCTOP.

20. IIymsr B BT.

21. Mognenp D6epca—Moiia.

22. Knaccudukanms u Mmapkuposka BT.

23. Ilonesele Tpanzuctopsl (I1T): onpenenenue, BUIEL.

24. IIT ¢ ynpapysromuM nepexonoM u 6apsepom IloTTku.

25. IIT ¢ MHRYIMPOBaHHBIM W BCTPOSHHEIM KAHAIOM.

26. KommuiemenTapHas napa. ITapamerpst I1T. JIoCTOMHCTBA M HEIOCTATKH.

27. Beprukanensiii MATI-TpaH3ucTop.

28. IITII.

29. TupucTOpEI: ONpeesIeHre, BUIBL.

30. IIpuBnun AeficTBHA JHOJHOTO TUPUCTOPA.

31. TpruoHBI TUPHUCTOP.

32. CUMMETpUYHEIH THPHUCTOP.

33. IlomynpoBOAHUKOBBIE NATYUKHU, PEOOPA3OBATENH.

34. MeTonapl H30JIALKH.

35. MHOrOSMUTTEPHBIM U MHOTOKOJUIEKTOPHEIH BT.

36. BepTHKanbHbI U TOPH3OHTAIBHBIN TPAH3UCTOP.

37. TomynpoBOHUKOBEIE PE3UCTOPEI, IUIEHOYHbIE PE3UCTOPHI, KOHAEHCATOPHl ¥ MHIYKTHBHOCTH, MHK-
POIIOJIOCKOBEIE JIMHUM U 3JIEMEHTHI Ha MX OCHOBE.

38. KnaccuuKamus JIOTHIeCKUX 3JIEMEHTOB.

39. OCHOBHEIE XapaKTEPUCTUKH U IAPAMETPHI JTIOTMYECKUX SJIEMEHTOB.

40. DyieMeHTBI TPaH3UCTOPHO-TPAH3UCTOPHOM JIOTHKHY.

41. DeMEeHTHl SMUTTEPHO-CBA3AHHOM JTOTUKH.

42. Jlormaeckue nemMeHTs! BUC ¢ MHXEKIMOHHBIM ITUTaHHUEM.

43. DnemenTel LIIOTTKM-TPaH3UCTOPHOM JIOTHKH U MHTeTpanbHOM LII0TTKH-TOr KA.

44. ViusepTop Ha n-kaHaIbHBIX MJIII-TpaH3ucTOpax.

45. HBepTOp Ha KOMIUIEMEHTAPHBIX TPaH3UCTOPAX.

46. Jlormueckue snements U-HE u UJIHU-HE.

47. JloruuecKue 3JIeMEeHTHI JUHAMUYECKOTO THIIA.

48. Jlormaeckue 3EMEHTEI CBEPXCKOPOCTHBIX MEKPOCXEM Ha METI-TpaH3ucTopax.

49. DneMeHTHI NaMATH CTaTUIECKOTO THIIA Ha MJII-Tpan3ucTopax.

50. DneMeHTHI HaMATH THHAMHYECKOTO THIIA Ha M/III-Tpan3ucTopax.

51. DneMeHTBI MEKPOCXEM PEeIIPOrPaMMHUPYEMBIX MOCTOSHHBIX 3AOMUHAFOIIIX YCTpPOHCTB.

52. DneMeHTHI MaMATH Ha GUITOJIIPHBIX TPAH3HCTOPAX.

53. Tpurrepsl.

54. T1omyTIpOBOTHUKOBBIE MUKPOCXEMBI ITAMSITHL.

55. MuKponponeccops! 1 MUKpo-2BM.

4. METOAUYECKHUE MATEPHAJIBI

[ obecnieyenys mporiecca 00yYeHNs U PelIeHHs 3a1ad 06yYeHHs HCIIONB3YIOTCS CIICAYIOIUE MaTe-
PHATIBL:

4.1 OcnoBHas JiuTepaTypa

1. Cmupnos FO.A., Cokonos C.B., Turoe E.B. OcHOBEI MUKPOSJICKTPOHUKH M MHKPOIIPOLIECCOPHOM TeX-

HUKH. — VyebHoe mocobme. — CII6.: Jlamp, 2013. — 496 c. — [3neKkTpoHHEI pecypc]. —
http://lanbook.com/books/element.php?pll cid=68&pll id=952

4.2 lonoHuTeILHAS IATEPATYPA

1. Crenanenko HL.II. OcHOBBI MUKPO3JIEKTPOHHUKH. — M. : Jla6opaTopust 6a30Bbix 3HanHui, 2004. — 488 c.
(229)
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2. TTaceiaxos B.B., Yupkus JLK. ITomyHnpoBogHAKOBEIE npubopsl. — M.: Beiciuas mkona, 2006. — 480 c.
(98)

3. Tposn I1.E. Muxposiektporuka. Yue6Hoe mocobue. — ToMck: TYCVYP, 2007. — 346 c. (50)

4. Illyxa A.A. Dnekrponuka. — CII6.: BXB-Iletep6ypr, 2006. — 800 c. (3)

4.3 Yae0HO-MeTOqUIECKHE TTOCOGHS 1 NporpaMMHoe odecredenue
1. Tposir ILE. MuKpO3/IeKTpoHuKa. Y4e6HO-METONMYECKOe TTOCOBHE 110 NPaKTHYECKUM 3aHATHAM U ca-
MocToATeNBHOM pabore. — Tomck: TYCVP, 2007. — 103 c. (50)

4.4 Ba3bl 1aHAbIX, HHPOPMAMMOHHO-CIIPABOYHBIE H IIOMCKOBbIE CHCTEMBI

1. ObpasoBarenshbiii mopran B cBoGomHOM mocTyme: «DH3MKa, XMMUS, MaTeMaThKa CTYIEHTaM U
mKonbHIKaM. O6pasoBarenbHblil npoekt A.H. Baprunay — Pesxum Joctymna: http://www.ph4s.ru/

2. «<EpuHOE OKHO NOCTYNa K 00pa3soBaTENbHBIM PECypcam» [OnexTponHEIH pecype]: uHGOpMAIMOHHAS
cucteMa. — PexuM noctyna: http://window.edu.ru/

3. «eLIBRARY.RU» [OnekTpoHHBIH pecypc]: HaydHas 3IIEKTPOHHAs OGuOnMoTeKka. — PexxuM mocryma:
http://elibrary.ru

4. «Hayuno-o6pasoBarensusiii mopran TYCYP» [ONeXTpoBHBIH pecypc]: Hay4HO-0Opa30BATENBHEIIA
[IopTall yHUBEpCcHUTETa. — PeskuM poctyna: http://edu.tusur.ru/
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