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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

dopmupoBaHre OOLIETO MPEJCTaBICHUS O COBPEMEHHOM YpPOBHE pa3BUTHS
MUKPODJIEKTPOHUKH, €€ METOAAX, CPEACTBAX U TEXHOJIOTHIX;

U3Y4YEHHE TEXHOJOTHUH U pa3pabOTKU AJIEKTPOHHBIX YCTPOWCTB MHTErpaIbHOU
AIIEKTPOHUKHU, ONITOAIEKTPOHUKU U PYHKIIMOHATBHON JIEKTPOHUKHU.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

B pesynbrare n3ydeHus IUCLMIUIMHBI CTYACHT JOJDKEH:

3HaTh OCHOBHBIE Pa3HOBUIHOCTHU YCTPOUCTB MHTETPATBHOMN
MUKPO3JIEKTPOHUKH, KOHCTPYKTOPCKO-TEXHOJIOTUYECKUE 0COOEHHOCTHU "
¢busnyeckre MPUHLHUIBI PabOThl UX CTPYKTYPHBIX 3JIE€MEHTOB, UX (PYHKIMOHATbHBIC
U CXEMOTEXHUYECKHE BO3MOKHOCTH;

yMeTb BBIOpPAaTb HEOOXOAMMBbIE AaKTUBHbIE M IACCUBHBIE CTPYKTYpbl JUIf
CO3JaHMsI HHTEIPAIBHBIX MHKPOCXEM U MHUKPOIIEKTPOHHBIX YCTPOWCTB Ha WX
OCHOBE, a TAK)XE€ TEXHOJIOTUYECKHUE PUEMBI IIPOU3BOJICTBA;

MMETh INPEACTABICHHUS O TNEPCHEKTHBAX pPa3BUTUSA  TBEPAOTEIBHON H
(GYHKIMOHATBHOW MHUKPO3JIEKTPOHUKH, KOMIIBIOTEPHBIX acHeKTax MPOEKTHPOBAHMUS,
aHaIM3a M pacyera  COBPEMEHHBIX  HMHTETPAIBHBIX  MHUKPOXIEMEHTOB U
MHTETPATBHBIX MUKPOCXEM.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

KOJZI1 N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

OIIK-1: CnocoGeH ucnoab30BaTh M0JI0KEHN s, 3aKOHbI U MeTObl €CTeCTBEHHbIX HAYK
W MaTEeMATHKH JJIsl PeLICHUs 3a/1a4 MHKCHEPHOH 1eATeIbHOCTH

OIIK-1.1: [Tonumaer (yHIaMeHTaATbHBIE 3aKOHBI POSKTUPOBAHUS, aHATN3A U
byHIaMEHTATBHBIC 3aKOHBI pacuera COBpEMEHHBIX HHTETPATbHBIX MUKPOIJIEMEHTOB
MIPUPOJIbI; OCHOBHBIE Y UHTETPATbHBIX MUKPOCXEM

duU3NYIECKUEe U MAaTEMATHYECKUE | METOJIbI HCIIOJIB30BaHUS (PU3NKO-MATEMATHIECKOTO
METO/Ibl HaKOTUICHUS, Iepeiaun | ammapara JJis pelieHus: mpooeM, BOSHUKAIOIIUX B X0/Ie
1 00paboTKH WHGOPMAITHH npodecCHOHATHHON JAeITeTbHOCTH

(yHKIIMOHATBHBIE U CXeMOTEXHUUYECKHE BO3MOKHOCTH
YCTPOMCTB HHTETPATBHON MUKPOIIEKTPOHUKHU
MIPOEKTUPOBATH COBPEMEHHBIE UHTETPATbHBIE
MHUKPO3JIEMEHTHI M HHTETPATbHBIE MUKPOCXEMBI C
MTOMOIIHI0 KOMIBIOTEPHBIX TEXHOJIOTUI

YYUTHIBATH COBPEMEHHBIC TCHICHIIUN PA3BUTHUS
TBEPAOTENIbHON U (PyHKIIMOHATFHOW MUKPOIIEKTPOHUKU
B CBOCH MpodeccnoHaTbHON ACSITETFHOCTH

METOJIaMH KOMITBIOTEPHOTO IPOEKTUPOBAHUS
COBPEMEHHBIX MHTETPATbHBIX MUKPOIIEMEHTOB 1
HUHTETPATHHBIX MUKPOCXEM

CIIOCOOHOCTBIO YUYUTHIBATH COBPEMECHHBIE TCHICHITUN
Pa3BUTHSI TBEPAOTENHHON U (PYHKIIMOHATILHOM
MHUKPO3JICKTPOHUKHU
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MCTOAAaMU aHAJIN3a U pacd€Ta COBPEMCHHBIX
HUHTETrPpAJIbHBIX MUKPO3JIEMCHTOB U MHTCTIPAIIbHBIX
MHKPOCXEM

OIIK-1.2: ITpumenser
duznIecKue 3aKOHbI 1
MaTreMaTu4ecKrue METOIbI JIs
pelieHus 3anad
TEOPETUUECKOTO U MPUKIIATHOTO
Xapakrepa

(yHIaMeHTAIbHbIE 3aKOHBI TPOSKTUPOBAHMSI, aHATTN3a U
pacuera COBPEMEHHBIX MHTETPAIbHBIX MUKPOJIEMEHTOB
U UHTETPAIBHBIX MUKPOCXEM

(bu3MKO-MaTeMaTn4ecKUii anmnapar Ui peleHHus
po6JIeM, BO3HUKAIOLIMX B X0/1€ NMPO(hecCHOHATbHON
NEeSATEIbHOCTH

MaTeMaTu4eCKHe METOIbI JUIsl PEIICHU 3a1a4
TEOPETUYECKOI0 U MPUKIIATHOTO XapaKTepa

IIPUMEHSATh KOMIIBIOTEPHBIE TEXHOJIOTUU TIPU
IIPOEKTUPOBAHNUN NUHTEIPAITBHBIX MUKPOCXEM

BBIABIISITh €CTECTBEHHO-HAYYHYIO CYLTHOCTb ITPOOJIEM,
BO3HHKAIOIIKX B X0OZ€ MPOPECCHOHATBHOM
JEATEIIBHOCTH, IIPUBJIEKATH U1l UX PEILICHUS
COOTBETCTBYIOUINH (PU3NKO-MAaTEeMaTHIECKHA armapar
IPUMEHATh (PU3UUYECKUE 3aKOHBI IPH ITPOEKTUPOBAHUU
HMHTETPAIbHBIX MUKPOCXEM

METOJIaMM aHAIM3a AJI PELIECHUS 3a1a4 TEOPETHYECKOTO
Y TIPUKJIQIHOTO XapaKTepa B 00JIaCTH MPOESKTUPOBAHUS
HMHTETPATIbHBIX MUKPOCXEM

(U3MKO-MaTeMaTu4ecKUM anmnapaToM JUIsl pereHHs
3a71a4 B 00J1aCTH MPOEKTUPOBAHUS MHTETPATBHBIX
MHKPOCXEM

OIIK-1.3: Mcnonb3yeTt 3HaHUS
€CTECTBEHHBIX HayK H
MaTeMaTHKH MPH PeLICHUN
NPaKTHYECKUX 3a/1ad

€CTECTBEHHBIE HAYKU U MAaTEMATUKY
COBpEMEHHBIE TEHACHIIUN Pa3BUTHS TBEPAOTEIHHOMN U
(YHKIMOHATBHOM MUKPORIEKTPOHUKH

METO/Ibl peIIeHUs MTPAKTUYECKUX 3a7a4 B 00J1acTh
IIPOEKTUPOBAHUS U pacueTa MUHTETPAIbHBIX MUKPOCXEM
MIPUMEHSTh 3HAHUSI €CTECTBEHHBIX HayK MPH PEIICHUN
3a1a4 pacyeTa COBPEMEHHBIX HHTETPATbHBIX
MHUKPO3JIEMEHTOB U HHTETPATbHBIX MUKPOCXEM
MIPUMEHSTh MaTEMATUUECKU anmnapar Npy peleHUH
3a71a4 pacyeTa COBPEMEHHBIX MHTETPATbHBIX
MHUKPO3JIEMEHTOB U MHTETPAIbHBIX MUKPOCXEM
MaTeMaTHYeCKHUM aliapaTroM U 3HaAHUSMHU €CTECTBEHHBIX
HayK IIpH PEIIEHUU 33/1a4 PacueTa COBPEMEHHBIX
MHTETpaTbHBIX MUKPOJIEMEHTOB U UHTETPATbHBIX
MHUKpPOCXEM

OIIK-2: Crioco0eH caMOoCTOSITeJIbHO MPOBOANTH IKCIIEPUMEHTAIbHbIE HCCIeI0BAHNUS
U MCTNOJb30BATh OCHOBHbIE NPHEeMbl 00pPa0OTKHU U MPeACTABJIEHHUS NMOTYYeHHbIX

JAHHBIX




OIIK-2.1: IIpumensier
OCHOBHBIE METOJIBI M CPEJICTBA
HpOBEICHUS
IKCTIEPUMEHTATHLHBIX
UCCIIEI0BaHU, CUCTEMBI
CTaH/IaPTH3AUH U
ceptuduxanun

METO/Ibl M CPEJICTBA IKCIIEPUMEHTATBHBIX HCCIIeI0BaHUHI
npreMbl 00pabOTKU JaHHBIX B 001aCTH
MHUKPOAJIEKTPOHUKH

Cpe/CTBa CTaHAAPTH3ALMU B 00IaCTH IPOU3BOJICTBA
UHTETPATIbHBIX MUKPOCXEM

MPUMEHSTh METOJIBI M CPEJICTBA IIPU TIPOBEICHUN
SKCIIEPUMEHTAIIbHBIX UCCIIEOBAHNI

MPUMEHSTH IPHEMbI 00pabOTKHU TaHHBIX B 00JIaCTH

MUKPOIKJICKTPOHUKHU
MIPUMEHSITH CITIOCOOBI U CPEJICTBA CTAHIAPTH3ANN U
cepTU(UKAIUU B 00JaCTH MTPOU3BOJICTBA HHTETPATHHBIX
MHUKPOCXEM

METOJIaMH U CPEJICTBAMH IKCTICPUMEHTATBHBIX
HCCIIEN0BAHUI

npueMamMu 00pabOTKH JaHHBIX B 00JIaCTH
MHUKPO3JICKTPOHUKU

croco0aMu M CpPeJICTBaMHK CTaHAapTU3AINN
cepTudUKauu B 00JIaCTH MTPOU3BOJICTBA HHTETPATHHBIX
MHUKPOCXEM

OIIK-2.2: Bei6upaet crnocoOsl 1
CpeAcTBa U3MEPEHUN U
IIPOBOJUT AKCIIEPUMEHTAIbHbBIE
UCCJIEIOBAHUS

CIOCOOBI M CpeACTBA U3MEPEHUIN TapaMeTpOB
AIIEMEHTHOM 0a3bl MHTETPATHHBIX MUKPOCXEM

METO/Ibl 3KCTIEPUMEHTAIBHBIX UCCIIEI0BaHUN B 001aCTH
MHUKPOIIEKTPOHUKHI

MIPUMEHSITh CIIOCOOBI U CPECTBA U3MEPEHHM
MapamMeTPOB AIEMEHTHOU 0a3bl MHTETPATBHBIX
MHUKpPOCXEM

MPUMEHATh METO/IbI SKCIIEPUMEHTATBHBIX UCCIIEA0BAHUMN
B 00J1aCTH MUKPOJIEKTPOHUKHU

crocobamMu U cpeICTBaMU U3MEPEHUI TTapaMeTpoB
3JIEMEHTHOM 6a3bl HHTETPATbHBIX MUKPOCXEM
METOJaMU SKCIIEPUMEHTATbHBIX UCCIIEI0BAHUN B
00J1aCTH MUKPOAJIEKTPOHUKH




OIIK-2.3: O6pabarbIBaeT 1
NPEJICTABIISET IMOTyIeHHBIE
JTaHHBIE U OLICHUBAET
HOTPELIHOCTH PE3yIbTaToB
U3MEPEHUN

MeTO/Ibl 00pabOTKH U MPeACTaBICHUS MOTYYEHHBIX
JTAHHBIX aHAIM3a U pacyeTa COBPEMEHHBIX
MHTETPATbHBIX MUKPOAJIEMEHTOB U UHTETPAIBHBIX
MHUKpPOCXEM

CHOCOOBI OLIEHKU MOTPEIIHOCTEH pe3yIbTaToB
M3MEpEHU NPU NPOEKTUPOBAHUU HHTETPATbHBIX
MHKPOCXEM

HCII0JIb30BaTh METO/1bl 00pabOTKHU U NMPEACTABICHUS
MOJTyYCHHBIX JaHHBIX aHAJIM3a U pacyeTa COBPEMEHHBIX
UHTETpaTbHBIX MUKPOAJIEMEHTOB U UHTETPATbHBIX
MHKPOCXEM

MIPUMEHSTH CIIOCOOBI OIIEHKHU MOIPEIIHOCTEMN
Pe3yIbTATOB U3MEPEHUI MTPU IPOSKTUPOBAHUH
UHTETrpaIbHBIX MUKPOCXEM

MeToZiaMi 00pabOTKHU U MPEJICTABICHUS OTyYEHHBIX
JTAHHBIX aHAIM3a U pacyeTa COBPEMEHHbBIX
UHTETPATIbHBIX MUKPOAJIEMEHTOB U MHTETPATIbHBIX
MHUKpPOCXEM

crioco0aMu OLEHKH MOTPELIHOCTENH pe3yIbTaToB

U3MEPEHUM NIPU ITPOCKTUPOBAHUU UHTETPATBHBIX
MHKDPOCXEM

1.4 OcobOeHHOCTH peajiM3alUu AUCHUILINHBI

SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayns) peanusyetcs: 6e3 npumenenus 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomesxyTounas arrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. BBenenue. OCHOBHEIE 1IETIH U 3a0a4U
MUKPOAJIEKTPOHUKHI

2. Knaccudukarust ”HTeTpaTbHBIX MUKPOCXEM

3. DneMeHTBl UHTETPATbHBIX MUKPOCXEM

4. IlepcrieKTUBHBIE 3JIEMEHTHI U TPEIETbHBIE BO3MOKHOCTH
UHTETPATHHON MUKPOAJIEKTPOHUKHI

~ (Bl B

5. OCHOBHBIE CXEMOTEXHUYECKHE CTPYKTYPbl HHTETPAIBHON
JNIEKTPOHUKHU

6. DneMeHTh! QYHKINOHATBHON MUKPOIIEKTPOHUKHI

7. 3akiroueHue. OKOHOMHUYECKUE U DKOJIOTMYECKUE
po0IeMbl MUKPO3JIEKTPOHUKU

8. OnpeneneHue Kiacca MUKPOCXEM TI0 COOTBETCTBYIOLLIEMY
HpU3HAKY

9. DnemenTHas 0a3a HHTETPATBHBIX CXEM




10. Vizydenue sneMeHTHOM 0a3bl, TOMOJIOTUH U 4

KOHCTPYKIUHU THOPUTHBIX HHTETPATEHBIX MUKPOCXEM

11. 3ydenue 3neMeHTHOMN 0a3bl, TOTIOJIOTHH U

KOHCTPYKUWU TUOPUTHBIX MOTYTIPOBOIHHUKOBBIX 8

MHUKPOCXEM

12. PacueT orpannuuBaomux (pakTopoB A pazIHMUHBIX 3

tunoB UC

13. O1ieHKa CXeMOTEXHUYECKOTO UCTIOJHEHUS C YUETOM 2

BbIOpaHHbIX KoMIIOHEHTOB MC

14. 72
Bcero 36 36 72




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

L. ®enrkoBa H. b., [Tarpymesa T. H., Cemenona O. B. TexHonorus MUKpocxeMm
U MUKportpoiieccopoB. KoHcTpyrpoBaHue U TEXHOIOTHSI HHTETPATbHBIX
mukpocxeM: yue0. mocooue(Kpacuosipck: UL KI'TY).

2. Bapei6un A. A. DneKTpOHUKA U MUKPOAJIEKTPOHHUKA. DUBHUKO-
TEXHOJIOTUYECKHE OCHOBBI: yuel. mocodue it By30B(MockBa:
OU3MATIINUT).

3. baxtuna B. A. MukpoanekTpoHuka: j1a0. IpakTUKYM JJIsl CTYZEHTOB

HanpasisieHus 210100 "Mukpoanekrponuka’, 210108 "MukpocucreMHas
texuuka'(KpacHosipck: COY).

4. AgaeB H. A., Haymos 1O. E., ®ponkun B. T. OCHOBbI MUKPO3JIEKTPOHUKH:
yue0. mocooue st By3oB(MockBa: Paquo u cBs3b).

5. [TaceiakoB B. B., Yupkun JI. K. TlonynpoBoiHUKOBBIE TPUOOPHI: YUEOHHUK
115t By30B(CankT-IletepOypr: Jlans).

6. Konenos JI. A. TexHOJIOTHS 1 KOHCTPYKIIMHA MUKPOCXEM, MUKPOIIPOLIECCOPOB
U MUKPOCcOOpoK: yueb. mocodue st ctyaeHToB By30B(Cankt-IletepOypr:
Jlans).

7. beuikoBa I'. K. DnekTpoHuka 1 MUKpO3JIEKTpOHUKA. KOHTaKTHBIE SIBIEHUS B

NOJIyIIPOBOJAHMKAX: METOJI. YKa3. /Uil cTyAeHTOB PT® Bcex popm oOyueHus
(Kpacnospck: UIIL KI'TVY).

8. bensies b. A., ITonoB A. P., KonbuioB A. @., Puzynenko B. U.
Mukpo3eKTpoHUKa: TporpaMma Kypca, KOHTPOJIbHbIE 3a/IaHHs] U
METOANYECKUE YKa3aHUs JIsl CTYI€HTOB 3a04HOro otaeneHuss Mucruryra
panuoanexTponuku KI'TY(Kpacnosipck: UL KITVY).

9. bruikoBa I'. K. DnekTpoHrka 1 MUKPOIJIEKTPOHUKA. BUNOJISIpHBII
TPaH3UCTOP: METOJI. YKa3. IIsl CTY/ICHTOB PaJUOTEXH. CIell. BceX (hopMm
oOyuenusi(Kpacnosipck: UIIL[ KI'TY).

10.  beuikosa . K. DnexkTpoHuka u MUKpOAJIEKTpOHUKa. TemneparypHble U
YaCTOTHBIE CBOMCTBA NOJYIPOBOJAHUKOBBIX IPUOOPOB: METOJ. YKa3. IS
ctyaeHToB paauorexH. cnell.(Kpacnospek: UTTL KI'TVY).

4.2 JInueH3uOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoe
o0ecreyeHne, B TOM YHCJIe OT€YeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
ofecreyeHne, Ha KOTOPOe YHUBEPCUTET HMeeT JHIEH3HI0, 2 TaK:Ke CBOOOTHO
DacnDOCTNaHsieMoe MDOrDAMMHOe ofecreyeHue):

1. SolidWorks
2. COSMOSWorks
3. Cadence SPB/OrCAD

4.3 UnTepHeT-pecypchbl, BKIOYas NpodecCuoHaIbHbIEe 0a3bl TaHHbBIX
U UHGOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1.  bubmmoreuynas nouckoBo-uHpopManmonHas cucrema E-Library. Pexum
noctyma: http://elibrary.ru
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2. TlouckoBo-unpopmarronHas cucrema Sunexc. Pexxum gocrymna:
http://www.yandex.ru

3. POCCTAHJIAPT. Pexxum gocryna: http://www.gost.ru

S ®oHja OLEHOYHBIX CPEACTB

OueHouHbIE CpeJCTBA HAXOATCSA B MPUIIOKEHUU K paboyuM Mporpammam
TUCUUTILINH.

6 MartepuajbHO-TeXHHYecKasi 0a3a, HeoOXonMMasi JJIsl OCyLIeCTBJICHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHE (MOLYJII0)

becnipoBogHOM IHTEpHET HA TEPPUTOPUH YHUBEPCUTETA, IIPEIOCTABIISIOIUN
JIOCTYII K AJIEKTPOHHBIM CJIOBAPSIM M CIIPABOYHUKAM U3 yU4E€OHOW ay JUTOPUHU.

CHGHI/IEU'II/I3I/Ip0BaHHBIe KOMIIbOTCPHBIC JIa60paTOpI/II/I.

bubnmoTeunsie pecypchl yHUBEPCUTETA.
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