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IIpoexTHpoBaHHe 3JIEKTPOHHOMH KOMIIOHEHTHOI 0a3bl
MMKPO3/JIeKTPOHUKH U MUKPOCHUCTEMHOI TeXHUKH

VYpoBeHb 0CHOBHOM 00Opa3oBareabHON mporpammel: bakanaspuar

Hampasnenue noarorosku (cnenuanbHoCcTh): 28.03.01 HaHOTEXHOI0THM U MUKPOCUCTEMHASI TEXHUKA
[Ipoduins: HaHOTEXHO0JI0TMH B 3JIEKTPOHUKE H MUKPOCHUCTEMHOI TeXHUKe

®dopma 00yueHUs: OUHAA

@axynpreT: @IT, DakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa ¢pusnyeckoii 31eKTPOHUKH

Kypc: 3

Cemectp: 6

VYyeOnsiii mnan Habopa 2014 roga

Pacnipenenenne pabouero BpeMeHu

Ne Bunel yueGHOM nestenbHOCTH 6 cemecTp Bcero Enuanne:
1 |Jlekuun 36 36 4acoB
2 |IlpakTnueckue 3aHATUSA 18 18 4acoB
3 | JlabopaTopHBIC 3aHATHUS 16 16 4acoB
4 | Bcero aymuTOpHBIX 3aHATUN 70 70 4acoB
5 | W3 Hux B UHTEpaKTUBHOU hopme 8 8 4acoB
6 | CamocrosTenbHas pabora 38 38 4acoB
7 | Bcero (6e3 ax3aMeHa) 108 108 4acoB
8 |IlogroroBka u caya sK3aMeHa 36 36 4acoB
9 | OOGmas Tpy10eMKOCTh 144 144 4acoB
4 4 3.E

DKk3aMmeH: 6 cemecTp

Tomck 2016
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JIUCT COIVIACOBAHUM

PabGouass mporpamma cocraBiena ¢ yderom TpeboBanuii denepanbHoro IlocymapcTBEHHOTO
obpasoBarensHOTO cTaHmapra oOpazoBanus (PI'OC BO) no wnampasnenuro moarotoBku 28.03.01
HanotexHonorum 1 MHKpocucTeMHasi TeXHUKa (KBaiaudukanus (O6akanaBp), YTBEP>KICHHBIH MPUKa30M
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit ®@eneparnuu ot 06.03.2015 . Ne 177.

Pabouas mporpamma y4eOHOI AMCUMIIMHBI PACCMOTPEHAa M YTBEp)KJIEHa Ha 3acelaHuu Kadeapbl

(u3MYECKON ANEKTPOHUKHU OT «__ »

PazpaboTunku:
Houent kad. O

3aBenyromuii odecrneunBaromiei kad.

)

2016 r., mpoTokoi Ne

Caxapos 1O. B.

Tposn II. E.

Pabouas nporpamma coriacoBata ¢ ¢pakyinbTeToOM, IpodUINpyIOLe U BhIITycKarouei kapeapamu

HaIpaBJICHUS MOATOTOBKHU (CIIEUATIBLHOCTH).

Jexan ®OT

3aBemyomuii mpodunupyromen kad.

)

3aBeyONIHil BeITyCKaromen kad.
O]

DKCIepThl:

[Ipencenarens METOIUYECKOM
xomuccuu (akynsrera @OT TYCYP

[Ipencenarens METOIUYECKOM
komuccuu kapeapelt O TYCYP
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1. Heau v 3aaa4u AU CIUIIJIMHBI

1.1. Hean 1ucuMnIuHbI
— (opmupoBaHHE HAYYHOW OCHOBBI, HEOOXOAMMOU JUIsI CO3JIaHUS AJIEMEHTOB, NMPHOOPOB U
YCTPOMCTB MUKPOIEKTPOHUKH ¥ MEKPOCUCTEMHOM TEXHUKU;

1.2. 3agauu AUCHUILIAHBI
— U3y4YeHHE OCOOEHHOCTEH MPOCKTHUPOBAHMUS M KOHCTPYHPOBAHHUS SJIEMEHTOB, NMPUOOPOB U
YCTPOMCTB MUKPOIEKTPOHUKH ¥ MUKPOCUCTEMHOM TEXHUKU,

2. MecTto qucuummmHbl B crpykrype OOII

B cootBercTBUM C OCHOBHOW 00pa3zoBaresnbHO mHporpammoit nucuumuinHa «lIpoexTupoBanue
AJIEKTPOHHOM KOMIIOHEHTHOW 0a3bl MUKPOAJIEKTPOHUKM M MHUKPOCHUCTEMHOM TEXHUKH» OTHOCUTCS K
00s13aTebHBIM AUCHUIIIMHAM BapuaTuBHOM yactu Onoka 1 B1.B.O/1.7

[IpenmecTByrouuMy ~ TUCHUIUIMHAMH, (OPMUPYIOIIMMHU  HayajbHbIE 3HAHUS, SBISIOTCS
CIeNyoNMe AUCHUIUIMHBL: Marepuanel 3JI€KTPOHHOM TEXHUKH, [BepHOTeNbHAass AIIEKTPOHUKA,
TexHosIOrus MaTepUAIOB MUKPO- U HAHODJIEKTPOHUKHU

[TocnenyomumMy AUCUMILIUHAME SIBIIIIOTCS: OCHOBBI TEXHOJIOTUHU 3JEKTPOHHOM KOMIIOHEHTHOMN
6a3bl, MojenupoBaHue U IPOEKTUPOBAHWE MUKpPO- U HaHOcHCTEM, KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE
obecrnieyeHre MPOU3BOACTBA U3EIUA MUKPOIIEKTPOHUKH.

3. TpeOoBaHus K pe3yJibTaTaM 0CBOCHHS AMCUMIIINHBI

[Ipouecc n3yueHus: JUCUMILIMHBI HalIpaBiieH Ha (OPMUPOBAHHUE CIAEAYIOIINX KOMIIETEHIUH:

— OIIK-4 roTOBHOCTBIO MPUMEHSTh COBPEMEHHBIE CPEJCTBA BBINOJIHEHUS U PEAAKTUPOBAHUS
M300paXKeHU 1 YyepTekel U MOArOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JOKYMEHTAIIHNH;

— JTICK-1 cnocoOGHOCThIO BIAJETh COBPEMEHHBIMH METOJAMU pacueTa M MpPOEKTUPOBAHUS
W3JIeTIUHA MHUKPO- M HAHODIEKTPOHUKH M MUKPOCHCTEMHOW TEXHUKH, U3TOTOBJIEHHBIX C NMPUMEHEHHEM
HAHOTEXHOJIOTUH, CIIOCOOHOCTHIO K BOCHPUSITHIO, pa3pabOoTKe U KPUTHUECKOI OLIEHKE HOBBIX CIIOCOOOB
UX IPOEKTUPOBAHMS;

— JICK-3 roTOBHOCTbIO K  BBINOJHEHHIO  HAy4YHO-UCCIIEAOBATENIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX pabOT B 00JacTH NPOU3BOJACTBA M3/AEIUI HAHOAIEKTPOHUKHM U MUKPOCHCTEMHOM
TEXHUKH;

B pesynbprare n3ydeHus: JUCUMIUIMHBI CTYIEHT JOJDKEH:

— 3HaTh COBPEMEHHbIE NMPOTPAMMHBIE MPOAYKTHI sl pa3pabOTKH TONOJOTMYECKUX 4YepTexkeit
AJIEMEHTOB M NPUOOPOB MHUKPOIIEKTPOHUKH M MHUKPOCHCTEMHOW TEXHHMKH; COBPEMEHHBIE METOIUKH
pacueTra ¥ MPOEKTUPOBAHUS IEMEHTOB U MPUOOPOB MUKPOIIEKTPOHUKA U MUKPOCUCTEMHONW TEXHUKU C
UCIIOJIb30BAHUEM  IPOrPAMMHBIX KOMIUIEKCOB; TpeOoBaHUS K OG(OPMIIEHHI0 KOHCTPYKTOPCKOM
JOKYMEHTAIlMM TpU pa3padOTKe 3JIE€MEHTOB U NPUOOPOB MHUKPOIIEKTPOHUKH M MHUKPOCHCTEMHOM
TEXHUKH;

—  YMeTb BBINOJHATH TOMOJOTMYECKHE YEPTEXKHU 3JIEMEHTOB U MPUOOPOB MUKPOIIEKTPOHUKU U
MHUKPOCUCTEMHOM TEXHUKM C MWCIOJIB30BAHUEM IIPOIPAMMHBIX KOMILJIEKCOB; IMPOBOJWUTH pacdyeT u
[IPOEKTUPOBAHUE DJIEMEHTOB M MNPHUOOPOB MHUKPOIIEKTPOHUKM U MHKPOCHUCTEMHOM TEXHUKH C
UCIIOJIb30BAaHUEM NPOTPAMMHBIX KOMIUIEKCOB; O(QOPMIIATH KOHCTPYKTOPCKYIO JOKYMEHTAlMI0 Ha
puOOPHI U YCTPONCTBA MUKPOIIEKTPOHUKU U MUKPOCUCTEMHON TEXHUKU

— BJaJeTb METOJUKON pacyera, MOJAEIUPOBAHUS U MPOEKTHUPOBAHUS MPUOOPOB U YCTPOMCTB
MUKPORJIEKTPOHUKH M MHUKPOCHUCTEMHON TEXHUKHU; IMPOrpaMMHBIM olecredeHueM uig 0o(OopMIICHUS
KOHCTPYKTOPCKOM JOKYMEHTAllUM Ha MPHOOpPHI M YCTPOHWCTBA MHUKPOIIEKTPOHUKH U MHUKPOCHCTEMHOM
TEXHUKH; IPOrpaMMHBIM 00ecriedeHreM JUisi (OPMUPOBAHMS TOTIOJIOTMYECKUX YepTeKel Ha Ipubopsl 1
YCTPOMCTBA MUKPOIEKTPOHUKH U MUKPOCUCTEMHOM TEXHUKH;
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4. O6beM AUCHMILIMHBI U BUABI YU4eOHOI padoThl
OO6mast Tpy10E€MKOCTh TUCIHMIUIMHBI COCTABIISAET 4 3a4€THBIX €MHUITHI M TIPEJICTABIICHA B TAOIUIIE

fll";énnua 4.1 — TpytoeMKOCTb JUCIUILINHBI

Ne Bunel yueGHOM nestenbHOCTH 6 cemecTp Bcero Enunnnet
1 |Jlekuun 36 36 4acoB
2 |IlpakTnueckue 3aHATUA 18 18 4acoB
3 | JlabopaTopHBIC 3aHATHUS 16 16 4acoB
4 | Bcero ayquTOpHBIX 3aHATUI 70 70 4acoB
5 | W3 Hux B UHTEpaKTUBHOU hopme 8 8 4acoB
6 | CamocrosrenbHas pabora 38 38 4acoB
7 | Bcero (6e3 ax3aMena) 108 108 4acoB
8 |IlogroroBka u caya sK3aMeHa 36 36 4acoB
9 | OOGmas Tpy10eMKOCTh 144 144 4acoB

4 4 3.E

5. ConeprxaHue QM CHUNITHHBI

5.1. Pa3aenan! JUCHUIIMHBI 1 BUALI 3aHATHHA
Paznensr qucuuIuiMHBL U BUBI 3aHATUAN TPUBEACHBI B TabmuIe 5. 1.
Tab6muua 5.1 — Pa3nens! AUCHUAIUINHBI U BUABI 3aHATHI

=
< ~
No Hassanust pasieinos = S E § é g S = § dé °:’
B JIMCIUIIIIMHEL 5 E z 8¢ e g = g
SR 8T T s s 2
= = 2 [e & =
@)
1 |BBenenue 2 0 0 2 4 [ICK-1
2 | KoHcTpyHpOBaHUE U pacyeT 4 20 OIIK-4, I[ICK-1,
3JIEMEHTOB THOPUTHBIX [1CK-3
MHUKPOCXEM
3 | [IpoekTupoBaHue TOMOJIOTUU 4 4 8 6 22 OIIK-4, I[ICK-1,
TUOPUAHBIX CXEM [1CK-3
4 |IIpoexkTupoBaHUE U pacueT 8 6 4 4 22 OIIK-4, IICK-1,
MOJIYTIPOBOJHUKOBBIX TPHUOOPOB [1CK-3
1 2JICMEHTOB
MOJTYIIPOBOTHUKOBBIX
MHUKPOCXEM Ha OUIIOJISIPHBIX
TpaH3uCcTOpax
5 |IIpoexTupoBaHue TOMOIOTHU 8 0 0 6 14 OIIK-4, I[ICK-1,
OUIOSPHBIX [1CK-3
MOJTYIIPOBOTHUKOBBIX
MHUKPOCXEM
6 |[IpoexkTupoBanue u pacuer 4 4 0 8 16 OIIK-4, I[ICK-1,
2JIEMEHTOB IOJIYITPOBOJIHUKOBBIX [1CK-3
MHUKPOCXEM Ha CTPYKTypax
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MCTaJJI-AUSJICKTPHK-
nosryripoBogHuK (M/IIT)

[Ipoexruposanue bBUC u CBUC

6 0 0 4 10

OITK-4, TICK-1,
ICK-3

HUtoro

36 18 16 38 108

5.2. Conep:xkanue pa3aeioB JUCHUILIHHBI (110 JEKI[UAM)

Coneprxkanue pa3aenoB TUCHUILIMH (TI0 JICKIUSM ) IPUBEACHO B Ta0OmwmIe 5.2.

Tabnuua 5.2 - Conepxanue pa3fenoB AUCUUILIINH (10 JIEKIIHIM)

Ne

HasBanus pasznenos

ConeprkaHue pa3aesioB TUCIUATLTAHBI
110 JICKIIUSIM

Tpynoe
MKOCTbH

(dac.)

dopmupye
MBIC
KOMIIETCHI]
nn

6 cemecTp

Bsenenue

OcHoBHBIE IPOOIEMBI U 331a41 Kypca.
Knaccudukanus Mukpocxem mno
(GYHKIIMOHATBHBIM, CTPYKTYPHBIM U
KOHCTPYKTOPCKO-TEXHOJIOTMYECKUM
npusHakaM. Crucrema yCJlIOBHBIX
0003HauEHUN MUKPOCXEM.
MapxkupoBka.

[1CK-1

KoncrpynpoBanue u pacuer
AJIEMEHTOB THOPHUIHBIX MUKPOCXEM

Tunel nooxek. Koucrpyknuu n
pacueT MIEHOYHBIX PE3UCTOPOB.
KoHcTpykumu u pacueT mieHOYHBIX
KOHJeHcaTopoB. KoHcTpykumu u
pacueT MIEHOYHBIX UHAYKTUBHOCTEH.
Pacuer nieHo4HbIX TPOBOIHUKOB U
KOHTaKTHBIX IJIo1anaok. Konerpykunu
HaBECHBIX KOMIIOHEHTOB. KoHcTpyKInn
u pacuer CBY I'IC. Koncrpykuuu u
pacder 3IEMEHTOB TOJCTOIIEHOYHBIX
NC. MukposnekTpoMexaHn4ecKue
cucrembl (MOMC): MukpoaBuUrarenu,
aKCeJIepOMETPBI, TUPOCKOIIbI,
MUKPONPUBO/Ibl. MUHUATIOPHbIE
ylpaBJisieMble
MEKTPOPATUOMEXAHUYECKHE U
OINTOZJIEKTPOMEXaHUUECKUE
KOMITIOHEHTBI: KOHJIEHCATOPbI, KATYLIKN
WHIYKTUBHOCTHU, PE3UCTOPBI, pelie,
PE30HATOPBL.

OITK-4,
TICK-1,
ICK-3

[IpoexTupoBaHue TOMOIOTUU
TUOPUAHBIX CXEM

Oco0OeHHOCTH TOTOJIOI MU THOPUIAHBIX
WC u sTansl ee mpoeKTHPOBAHUS.
Oco0eHHOCTH TOIIOJIOTUH U3AETIHI
tumna "cucrema B kopnyce" (CsK).
[Tapa3uTHbl€ CBA3U B THOPUAHBIX
MUKpocxemax. Pacder TemioBoro
peKUMa THOPUIHON MUKPOCXEMBI.
MeTo/ 161 IOBBIIICHUS HAJIS)KHOCTH
THOPHTHBIX HHTETPATBHBIX CXEM.
KoHcTpykTopckast JOKyMeHTaIHS.

OITK-4,
TICK-1,
MICK-3
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[IpoextnpoBanue u pacuer
MIOJIYTIPOBOTHUKOBBIX ITPUOOPOB U
3JIEMEHTOB IOJYITPOBOJIHUKOBBIX
MHUKpPOCXEM Ha OUTIOJISIPHBIX
TPaH3UCTOpax

OcHOBHbBIE 0COOEHHOCTH OUMOISIPHBIX
MIOJIYTIPOBOTHUKOBBIX MUKPOCXEM.
[TonnoxKu noaynpOBOAHUKOBBIX
MuKpocxeM. [laccuBHbIE 37IEMEHTHI
MIOJIYTIPOBOTHUKOBBIX MUKPOCXEM.
KoncrpynpoBanue u pacuer
UHTETrpalbHBIX PE3UCTOPOB U
KOHJIEHCATOPOB. AKTUBHBIE 3JIEMEHTbI
MIOJIYTIPOBOTHUKOBBIX MUKPOCXEM.
Br160p ¢uznueckoit CTpyKTypsl U
KOH(Urypauu TpaH3ucTopoB. Pacuer
OCHOBHBIX [TaPaMETPOB OUTIOJIIPHBIX
TPaH3UCTOPOB. [MOAHBIE BKIIFOUEHHUS
TPaH3UCTOPHBIX CTPYKTYP.
[IpoexTnpoBanue TMOA0B U
TpaH3ucTopoB ¢ Oapbepom LLloTTKH.

OITK-4,
TICK-1,
ICK-3

[IpoexTupoBaHue TOMOIOTUU
OUTIOJIIPHBIX MOJIYTPOBOJHUKOBBIX
MHKPOCXEM

CriocoObI H30JIALIMH IIEMEHTOB
TOJTYIPOBOTHUKOBBIX MUKPOCXEM Ha
OUMOJIAPHBIX TpaH3ucTopax. OCHOBHBIE
MpaBHJIa MPOESKTUPOBAHHS TOTIOJIOTHH
TTOJTYITPOBOTHUKOBBIX MUKPOCXEM Ha
OUIIOJISIPHBIX TPAH3UCTOPAX.
OocbeHHOCTH TPOEKTUPOBAHUE
u3enui Tumna ""cucrema Ha Kpuctauie"
(CHK). ITapazutHbie 3 PeKThI.
Koncrpykropckast ToKyMeHTalus.

OITK-4,
TICK-1,
ICK-3

[IpoextnpoBanue u pacuer
3JIEMEHTOB IOJYITPOBOJIHUKOBBIX
MHKPOCXEM Ha CTPYKTypax MeTajul-
JTUBIIEKTPUK-TIOYIIPOBOAHUK

(MAI)

Bupel noneBbix nHTerpanbabix M-
TpaH3ucTopoB. Bribop pusnyeckoit
CTpYKTypbl 1 pacuer M/II1-
Tpan3uctopa. OCHOBHbIE IPUHIUIIBI
noctpoenuss MII1 mukpocxem.
NuBeprop. [IpoextupoBanue
tonosiornu M/IIT mukpocxem.

OITK-4,
TICK-1,
MICK-3

[Ipoexruposanue bBUC u CBUC

O6mas xapakrepuctuka bBUC u CBUC.
OcHoBHbIE TapaMeTPHl,
XapaKTepHU3yIOIIHe KOHCTPYKTHBHO-
TEXHOJIOTUYECKHE U CXEMOTEXHUUECKHE
ocobennoctu BUC. Tlpuniumnst
BBITIOJTHEHUS CUCTEMBI COSTMHEHHU B
BUC. ®dynkuuoHaibHo-
WHTETPUPOBAHHBIC JIEMEHTHI.
WHkeKnoHHas: MHKEKITMOHHO-
noJsieBas joruka. Marpuunsie BUC.
ba3zoBbie MaTpuYHBIC KPUCTAILIBI HA
OCHOBE OUIOJISIPHBIX TPAH3UCTOPOB.
ba3zoBbie MaTpuYHBIC KPUCTAILIBI HA
ocHose M/III-cTpykTyp.
[Tporpammupyemble TIOTHIECKHE
matpuusl (IJIM). IIJIM na MIII-
TPaH3UCTOpax C IUIABAIOIIUM 3aTBOPOM.

OITK-4,
TICK-1,
MICK-3

Utoro

36
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5.3. Pa3neibl AMCHMILUIMHBI U MEKTHCHUTTHHAPHBIE CBSI3H ¢ 00eCeYHBAKMMME (MPeIbILYIIMMHU)
U o0ecrnieunBaeMbIMHU (MOCETYHOIUMEU) TUCHHITIHHAMH
Paznenbl MTUCIUTUTMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C O00SCIICUYUBAIONIUMU (TIPEIBITYITUMU) U
obecreunBaeMbIMH (IT0CIEAYIOMMMHI ) TUCITUTIIIMHAMY TIPEICTABIICHBI B Ta0uie 5.3.
Tabnuna 5.3 - Paznensl JUCIUTIIUHBI U MEXKIUCIUTIIMHAPHBIC CBSI3U

No paznenoB naHHOW AMCIUIUINHBI, JUISI KOTOPBIX HEOOX0IMMO
M3ydeHHEe 00eCIIeUYNBAIOIINX U 00ECTIEYNBAEMBIX TUCIITUTLUIHH

1 2 3 4 5 6 7 8

[IpenmecTByromme qUCUUILIMHBL

No| HamMeHoOBaHHE TUCIHUILINH

1 |Marepunansl 31€KTpOHHOMN

+ +
TEXHUKH
2 | TBepaoTenbHast IEKTPOHUKA + + + + + + +
TexHonorus MarepuanoB
€XHOJIO aTepuano n n n n n

MHKPO- U HAHOJJICKTPOHUKHU

[Tocnenyromme AMCUUATUIMHBI

1 | OCHOBBI TEXHOJIOTUH
AIEKTPOHHOU KOMIIOHEHTHOM + + + + +
0a3bl

2 | KoHCTpyKTOpCKO-
TEXHOJIOTH4ecKoe o0ecredeHne

- + + + + + + +
MIPOU3BOJICTBA U3ICITUI
MUKPOOSJICKTPOHHUKN
3 |MonenupoBanue u
+ + + + + +

IIPOEKTUPOBAHUE MUKPO- U
HaHOCHCTEM

5.4. CooTBeTCTBHE KOMIIETEHI I, GOPMHUPYEMBIX PH U3YyUYEHUH TUCHUTLINHBL, U BUI0B 3aHATHIA
CootBercTBUE KOMMETEHLUH, (POPMUPYEMBIX MPH W3YYEHUU IUCHUIUIMHBI, U BUIOB 3aHATHUI
MpeacTaBiIeHo B Tabnuie 5.4

Tabmuuma 5. 4 — CooTBeTCTBUE KOMIIETEHUMH M BHJIOB 3aHATUN, (OPMHUPYEMBIX IPH H3YYEHHUH
TMCIUTUTAHBI
Bunpl 3ansaTrii
Komnerennu 5
IIpaktnueckue | JlaboparopHsble
u Jlexuun P patop CamocrosrTenpHas pabora
3aHATHUS 3aHATHUS
OHK-4 + +
[ICK-1 + +
I1CK-3 + +
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6. UnTepakTUBHBbIE MeTOAbI M (POPMBbI OPraHU3ANNHU 00yYeHHU S
TexHOJIOruM HMHTEPAKTUBHOIO OOydeHHUs MpU pa3HbIX (GopMmax 3aHATHM B yacax IpHUBEICHBI B
Tabnuie 6.1
Tabnuua 6.1 — TexHOJIOruM UHTEPAKTUBHOTO 00yYeHUs IPU pa3HbIX popMax 3aHITHUH B yacax

NHrepakTtuBHBIE NpakTHueckue | MIHTEpakTUBH
Meto bt Bcero
3aHATUSA b€ JIEKLUU
Case-study (MeTOT KOHKPETHBIX 2 2
CUTYaIHi1)
Mo3srosoii mtypm
Pa6ora B komane
[Ipe3eHTanuu ¢ UCNOJIL30BAHUEM 2
CJIAM/IOB C 0OCYKICHHEM
Uroro 6 2 8

7. JIabopaTopHbIi NPAKTUKYM
Coneprxanne 1abopaTopHBIX paboT mpuBeAeHO B Tadmuie 7.1.
Tabnuna 7. 1 — Conepkanue 1a00paTopHBIX padboT

A F_‘) =
3 2 E
e —~ =]
g QO =
Q ]
No HazBanus pasnenos Coneprxanne 1abopaTOpHBIX paboT 5 = £ 5
= S E
= | 5
2 & 2
6 cemecTp
1 | KoHcTpyHpoBaHuE U pacyeT OcaxneHue pe3uCTUBHBIX U 4 OIIK-4,
3JIEMEHTOB T'MOPUTHBIX MUKPOCXEM | IPOBOJSIIUX IJIEHOK. [1CK-1,
[1CK-3
2 |IIpoexTupoBaHHE TOMOJIOTUH N3ydyeHnne norpentHoCcTy N3roToBICHUS 4 OIIK-4,
TUOPUAHBIX CXEM TOHKOIUIEHOYHBIX PE3UCTOPOB [1CK-1,
[1CK-3
3 | [IpoexkrupoBaHuE TOMOJIOTUU N3roronenue u uccienoBaHue 4 OIIK-4,
TUOPUAHBIX CXEM TOHKOILJICHOYHBIX KOHJICHCATOPOB [1CK-1,
[1CK-3
4 | I[IpoexTupoBaHHE U pacyeT TexHosI0rus NOJTy4eHus 4 OIIK-4,
MOJIYTIPOBOHUKOBBIX TPUOOPOB U | T (HY3MOHHBIX P-N IEPEXOJI0B [1CK-1,
2JIEMEHTOB IOJIYITPOBOJIHUKOBBIX [1CK-3
MHUKpPOCXEM Ha OUTIONISIPHBIX
TpaH3UCTOpax
Utoro 16
8. IlpakTHUyeckue 3aHATHS
Coneprkanue MpakTHYECKUX padboT mpuBeAeHo B Tabmwuie 8. 1.
Tab6nuna 8. 1 — ConeprkaHune MpakTHIECKUX padoT
A F_‘) =
3 2 E
e —~ =]
g =
o S o 2o
Ne HasBanus pasnenos Coneprxkanne MPaKTUYECKUX 3aHATUI o g Sl
= S E
= | 5
2 & 2
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6 cemecTp

1 | KoHcTpyHpoBaHUE U pacyeT Pacuer miieHouHbIX pe3uctopoB. Pacuer 4 [ICK-1,

AJIEMEHTOB T'MOPUIHBIX MUKPOCXEM | IJIEHOYHBIX KOHAEHCAaTOpoB. Pacyer [1CK-3
IJICHOYHBIX UHIYKTUBHOCTEH.

2 | [IpoekTupoBaHUE TONOJIOTUU Pacuet TenoBoro pexxuma ['NC. 4 OIIK-4,

TUOPUAHBIX CXEM Pacuer napasuthsix cBszeit B UC. [1CK-1,
[1CK-3

3 | [IpoexktupoBaHue u pacuer Pacuet nosynpoBOAHUKOBOTO 6 OIIK-4,
MOJTYIIPOBOTHUKOBBIX TPHOOPOB U | pe3uctopa. Pacuer [ICK-1,
3JIEMEHTOB MOJIYIPOBOJAHUKOBBIX [TosrynpoBOIHUKOBOTO KOHJEHCATOPA. [1CK-3
MHKPOCXEM Ha OUMOJISPHBIX Pacuer GunonsipHoro TpaH3ucTopa.
TpaH3UCTOpax

4 | I[IpoexTupoBaHHE U pacyeT Pacuer M/III-Tpan3uctopa u 4 OIIK-4,
3IEMEHTOB MOIYIPOBOAHUKOBBIX 3JIEMEHTOB Ha €r0 OCHOBE. [ICK-1,
MHKPOCXEM Ha CTPYKTypax MeTasll- [1CK-3
TUBJIEKTPUK-TIOTYIPOBOAHUK
(MAII)
Hroro 18

9. CamocrosiTeibHas padoTa
Bunpl camocTosiTenbHON paboThI, TPYAOEMKOCTh M ()OPMHPYEMble KOMIIETSHIIMU TIPEACTABICHBI B
Tabmuue 9.1.
Tabnuua 9.1 - Buasl camocTosiTennbHOM paboThl, TPYI0EMKOCTh U (POPMHUpPYEMBbIE KOMIIETEHLIUN

Bust g~ 3 =
Ne HasBanus paznenos CaMOCTOSITEIIBHOU 5 § =3 % @OpMBI KOHTPOJIS
paboTsI % -
I
6 cemecTp

1 |IIpoextupoBanue u pacuer |[loaroroska 2 |OIIK-4, |Oruer no nabopaTopHO
IIOJIYIIPOBOXHUKOBBIX [IPAKTUYECKUM [ICK-1, |paGote, KontrponpHas
puOOPOB U IIEMEHTOB 3aHATUSIM, CEMUHApaM I[ICK-3 |pabota, Dx3ameH
MIOJIYTIPOBOTHUKOBBIX
MHUKpPOCXEM Ha
OUIONSPHBIX
TpaH3UCTOpax

2 |IIpoexrtupoBanue u pacuer |IloaroroBka k 2 |OIIK-4, |KoutposnbHas pabora,
JJIEMEHTOB MIPAKTUYECKUM [ICK-1, |DOx3amen
ITOJTYIIPOBOTHUKOBBIX 3aHATUSAM, CEMUHApaM [1CK-3
MHUKpPOCXEM Ha CTPYKTypax
MeTall-AU3IEeKTPUK-
nosryripoBogHuK (M/IIT)

3 | KoucrpyupoBanue u [ToaroroBka 2 |TICK-1, |Oruert no naGopaTopHOit
pacyeT 2IEMEHTOB MIPAKTUYECKUM [ICK-3  |pabote, KonrponpHas
TUOPUAHBIX MUKPOCXEM 3aHSTUSIM, CEMUHApaM pabota, DKk3aMeH

4  |IlpoektupoBaHue [ToaroroBka 2 |OIIK-4, |KoutposnbHas pabora,
TOTIOJIOTHH THOPUTHBIX MIPAKTUYECKUM [ICK-1, |DOx3amen
CXeM 3aHATUSAM, CEMUHApaM [1CK-3

5 |IIpoexTtupoBanue [IpopaboTka 2 |OIIK-4, |KoutponbHas pabora,

CornacoBaHa Ha noptane Ne 1354 9



TOTIOJIOTHH THOPUIHBIX JIEKIIMOHHOTO [ICK-1, |DOx3amen
cXeM Marepuana [1CK-3

6 | Benenue [TpopaboTka 2 |IICK-1 |Dx3ameH

JIEKITHOHHOTO
Marepuaia

7  |IlpoextupoBanue BUC u | IlpopaboTka 2 |OIIK-4, |KoutposnbHas pabora,

CbUC JIEKIIMUOHHOTO IICK-1, |Ok3amen
Marepuana [1CK-3

8 | I[Ipoexrtuposanue u pacuet | [Ipopaborka 2 |OIIK-4, |KoutposnbHas pabora,
DJIEMEHTOB JIEKITMOHHOTO IICK-1, |DOk3amen
MIOJIYTIPOBOTHUKOBBIX Marepuaia [1CK-3
MHUKPOCXEM Ha CTPYKTypax
MeTaJlI-TUIeKT PUK-
nosryripoBogHuK (M/IIT)

9 |IIpoexTupoBaHue [IpopaboTka 2 |OIIK-4, |KoutponbHas pabora,
TOTIOJIOTHH OUIIONSPHBIX | JIEKIIMOHHOTO [ICK-1, |DOx3amen
MIOJIYTIPOBOTHUKOBBIX Marepuaia [1CK-3
MHUKPOCXEM

10 |IIpoextupoBanue u pacuer | [IpopaboTka 2 |OIIK-4, |KoutposnbHas pabora,
ITOJTYIIPOBOIHUKOBBIX JIEKIIMOHHOTO [ICK-1, |DOx3amen
puOOPOB U IIEMEHTOB Marepuaia [1CK-3
MOJTYIIPOBOTHUKOBBIX
MHUKPOCXEM Ha
OUIONSPHBIX
TpaH3uCcTOpax

11 |KoncTpyupoBanue u [IpopaboTka 2 |OIIK-4, |KoutposnbHas pabora,
pacyer IEMEHTOB JIEKIIMOHHOTO [ICK-1, |DOx3amen
TUOPUAHBIX MUKPOCXEM Marepuaia [1CK-3

12 |KoHcTpynpoBaHue u OdopmieHne 0T4eTOB 4 |OIIK-4, |Ortuer no nabopaTopHO
pacyer IeMEHTOB 10 J1abopaTopPHBIM I[ICK-1, |pabote
TUOPUAHBIX MUKPOCXEM paboram [1CK-3

13 |IIpoektupoBanue OdopmieHne 0T4ETOB 4 |OIIK-4, |Ortuer no nabopaTopHO
TOTIOJIOTHH THUOPUTHBIX 110 J1abopaTopHbIM I[ICK-1, |pabote
cXeM pabotam [1CK-3

14 |IIpoexktupoBanue u pacuer  OdopMmieHHE OTUETOB 4 |OIIK-4, |Ortuer no nabopaTopHO
MIOJIYTIPOBOTHUKOBBIX 110 J1abopaTopHbIM I[ICK-1, |pabote
puOOPOB U IIEMEHTOB paboram [1CK-3
MOJTYIIPOBOTHUKOBBIX
MHUKPOCXEM Ha
OUIONSPHBIX
TpaH3uCcTOpax

15 |IIpoextupoBanue OdopmieHne 0T4ETOB 4 |OIIK-4, |Ortuer no nabopaTopHO
TOTIOJIOTHH THOPUTHBIX 110 J1abopaTopHbIM I[ICK-1, |pabote
cXeM pabotam [1CK-3
Bcero (6e3 sx3amena) 38

16 |IloaroroBka K SK3aMeHY 36 DKk3ameH
Utoro 74
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10. KypcoBas padora

He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJjisi OlleHKH YCIIeBAeMOCTH CTYIEeHTOB

11.1. bBasuibHbIEe OLIEHKH ISl 3JIEMEHTOB KOHTPOJIs
Tabnuua 11.1 — banbHbIe OLEHKHU 1 3IEMEHTOB KOHTPOJIS

. N MakcuMabHbII
. MaxkcuManbHbBIH MaxkcuManbHBIH
DJeMeHThl y4eOHOM OaJi 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | Gayn 3a nepuon
JETETbHOCTH mexay 2KT u Ha cemMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
Konrponbnas padora 10 20 20 50
Otuer no n1abopaTropHOit 10 10 20
pabore
Ok3aMeH 30
Hapacraromum nrorom 10 40 70 100

11.2. llepecyeT 0a/1U10B B OLIEHKH 32 KOHTPOJIbHbIE TOUKHU
[Tepecuer OanIoB B OIICHKU 32 KOHTPOJILHBIE TOUYKH IMPEICTaBIeH B Tabmuie 11.2.
Tabnuua 11. 2 — [lepecueT 0amioB B OLICHKH 32 KOHTPOJIbHbBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHON TOYKU Onenka

> 90% OoT MakcuMaJIbHOW CyMMBI O0autoB Ha qaty KT 5

Ot 70% 1o 89% ot makcumanbHOU cymMbl OaiioB Ha naty KT

4
Ot 60% 10 69% ot MmakcumanbHOU cymMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuManbHOM cyMMbl OaiioB Ha aaty KT

11.3. IlepecueT cyMMBbI 0AJIJI0B B TPAAUIIHOHHYIO M MEKIYHAPOIHYIO OLIEHKY
[lepecuer cymmbl GaJIJIOB B TPAJUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY MpEJCTaBIIEH B TaOIuIe
11.3.
Tabnuua 11. 3 — [lepecueT cymmbl 0aJIJI0B B TPAAULIMOHHYIO U MEXKIYHAPOAHYIO OLICHKY

Hrorosas cymma 6aiios,

Ormenka (I'OC) YUYUTBIBAET YCIIECIIHO CAAHHBIN Omnenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporo)

4 (xopo110) (3a4TeHO) 75 - 84 C (xopor110)
0-74 D (ynoBneTBOpuTENHHO)
65 - 69

3 (YHOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraentio)
2 (meynoseTsopuTenBHO) (HE Hwxe 60 6amios F (meynoBneTBopuTEIHHO)

3a4TEHO)
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12. YueOHO-MeTOAMYECKOE M HH(OPMAIIMOHHOE 00ecTiedeHHe TN CIUIINHBI

12.1. OcHoBHas JuTEparypa

1. TlpoekTupoBaHue U KOHCTPYHPOBAHHE UHTETPAIbHBIX MUKPOCXEM : yueOHOe nocobue / A. A.
Kuransckuii ; PenepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHMI TOCYIapCTBEHHBI YHHUBEPCUTET
CHCTEM YIpaBJIeHUS U paanoNiekTpoHuku, Kadenpa ¢puznueckoit anekrponuxu. - Tomck : TYCVYP, 2007.
- 195 c. (nanuuue B 6ubnuorexke TYCVYP - 50 3k3.)

2. Texuonorusi, KOHCTPYKIMH U METOAbl MOJEIUPOBAHUS KPEMHHMEBBIX HHTErPAJIbHBIX
MHUKpocxeM: yueOHoe nocobue juig By30B: B 2 4. / pen. FO. A. Haruibirus. - M. : BUHOM. JlaGopatopus
3HaHu#, 2012 - 423 c. ISBN 978-5-94774-538-2. (nanuuue B oubnuoreke TYCYP - 35 5k3.)

12.2. JlonosiHUTEIbHAA JIUTEPATYPaA

1. CpopaBoyHoe mocoOue Mo KOHCTPYMPOBAHHUIO MHUKPOCXEM : CHpaBO4YHOE u3AaHue / D. A.
Marcon, JI. M. KpbpkaHoBckuid. - MuHCK : Bemmitmras mikona, 1982, - 224 ¢. (manuuue B 6ubnmoreke
TYCYP - 51 5k3.)

2. TexHOIOTHSA U KOHCTPYKIIUU MUKPOCXEM, MUKPOIIPOIIECCOPOB U MHUKPOCOOPOK : YUeOHUK st
By30B / JI. A. Konenos. - M. : Paguo u cBs3pb, 1989. - 400 c. (Hanuuue B 6nbmuorexke TYCVYP - 48 7k3.)

3. KoHcTpyKkuu U TEXHOJOTUS MUKpOCXeM : YueOHoe mocobue ans By3oB / O. A. Marcos. -
MuHck : Beimmiimas mkoia, 1985. - 206 c. (nanuune B 6nbmuorexke TYCVYP - 48 7k3.)

12.3. Y4yeO6HO-MeTOIUYECKOE TOCOOHMEe U POTrPaMMHOE ohecreyeHue

1. TlpoekTupoBaHue U KOHCTPYMPOBAHUE HHTETPAIbHBIX MUKPOCXEM : YUeOHO-METOJHYecKoe
nocoOue Mo ayAUTOPHBIM MPAKTUUYECKUM 3aHATUSIM U CaMOCTOSTENbHOM paboTe A CTYIEHTOB
cnenuanbHoctd 210104 "MukpoanekTpoHuka UM TBepAoTenbHast aekTpoHuka" /A. A. Xuranbckuil ;
@enepanbHOE areHTCTBO MO 00pa3oBaHMIO, TOMCKUH TOCYJapCTBEHHbBI YHUBEPCUTET CHCTEM
yhpaBieHUs U paauoannekTponuku, Kadenpa ¢pusnueckoit anexrponuku. - Tomck : TYCVYP, 2007. - 40 c.
(nanuuue B Oubmuoreke TYCVYP - 51 3k3.)

2. TexHonoruss TOHKOIUICHOYHBIX MHKPOCXEM: METOJMYECKHE YKa3aHHsS IO BBIIOJHEHHUIO
nabopaTopHbIX paboT s cTyaeHToB crnenuanbHoCcTH 210104 "MUKpOINIEKTpOHUKA U TBEPAOTEIbHAS
anekrponuka" / T. . Janununa, 0. B. Caxapos; ®denepanbHOoe areHTCTBO M0 00pa3oBaHUI0, TOMCKHit
rOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBICHUS U paguoaeKTpoHUKu. - Tomck : TYCVYP, 2007. - 63
c. (maymuue B oubnuotexe TYCVYP - 30 3k3.)

12.4. Ba3bl JaHHBIX, THGOPMAIHOHHO CIIPABOYHBbIE H TOMCKOBbIE CHCTEMbI
1. DOnekTpoHHBIN KypHa "Hano- u MHKPOCHCTEMHAs TeXHuKa" /1
http://novtex.ru/nmst/about.shtml

13. MarepuajibHO-TeXHHYECKOe o0ecredeHue TUCUMIITUHbI

B cBs13u ¢ 00sbLIIMM KOJIMYECTBOM I'pauuecKOro MaTepuana U pUCyHKOB 10 JAHHOMW JUCLMILINHE
JICKOIMOHHBIC 3aHATHA CICAYCT IMPOBOJUTH C IMPUMCHCHHUEM ITPOCKTOPAa M KOMIIBIOTCPA U obecrieunBaTh
clTymaresiel pa3IaTouHbIM MaTepHajIoM.

[TpakTrueckre 3aHATHS CJCIyeT IPOBOJAWTH B KOMIIBIOTEPHOM KJIacCe€ C HCIIOJIb30BaHUEM
MaTeMaTHICCKOTO TTaKeTa.

JlaGopatopHbie pabOTHI TPOBOIATCA TO TPAAWIMOHHOW METOJAMKE B CHEIUATU3UPOBAHHOMN
nabopatopHoit aynutopuu kad. ®D. Jlomyck K BBITIOJHEHHIO JT1a0OPATOPHBIX padOT CTYACHT MOJIy4YaeT
MOCJIE TIOJIYYSHHSI COOTBETCTBYIOIIETO HHCTPYKTAXa 110 TEXHUKE O€30aCHOCTH.

14. ®oHJ OLIEHOYHBIX CPEICTB
@OH/1 OLIEHOYHBIX CPEACTB IPUBEACH B IPWIOKEHUH 1.

15. MeToauueckne peKOMEHJAIMHU 110 OPTaHU3AIUH U3yYeHH s TUCHHNIHHBI
KoncrektupoBanue CTyaeHTaMu JIGKIIMOHHOTO Marepuana oOs3arenbHo.  O0s3aTebHBIM
YCIIOBHEM JOIYyCKa K dK3aMEHY SIBJISCTCS BBITIOJHEHUE W 3alllMTa BCEX JIA0OPATOPHBIX PadOT, a TaKxke
KOHTPOJIbHBIX paboT
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IIpuioxenue 1
MUHUCTEPCTBO OBPA3OBAHUSA U HAYKU P®
®enepanbHOE roCyIapcTBEHHOE 0I0IKeTHOE 00pa30BaTe/IbHOE YUpesKAeHHe BhICIIero 00pa3oBaHus

«TOMCKMI TOCYJAPCTBEHHbIN YHUBEPCUTET CUCTEM
YITPABJIEHUA U PAIIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
[IpopekTop no yuebHolt pabote
II. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJICTB 110 YYEBHO! JIUCLIUTIJIMHE
JjieMeHTHas1 0a3a MUKpPO- U HAHOCHCTEM

VYpoBeHb 0CHOBHOM 00Opa3oBareabHON Iporpammel: bakanaspuar

Hampasnenue noarorosku (cnenuanbHOCTh): 28.03.01 HaHOTEXHOI0THM U MUKPOCUCTEMHASI TEXHUKA
[Tpoduis: HaHOTEXHO0JI0TMH B 3JIEKTPOHUKE H MUKPOCHUCTEMHOI TeXHUKe

dopma 00yueHUs: OUHAA

@axynpreT: @IT, DakyJabTeT IEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa ¢pusnyeckoii 31eKTPOHUKH

Kypc: 3

Cemectp: 6

VYyeOnsiii mnan Habopa 2014 roga

PazpaboTunku:
— JHouent xad. @3 Caxapos 1O. B.

Dk3ameH: 6 ceMecTp

Tomck 2016
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1. Beenenue
®onp oueHounslx cpeActs (POC) sBiusercs NpUIoKeHHEM K padoyeil mporpamme JUCIHUILINHBI
(IpakTUKK) U MpencTaBIsieT cOO00N COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaioB (TUIIOBbIE
3a1a4u (3a7aHus1), KOHTPOJIbHBIE PAaOOTHI, TECTHI U JIP.) ¥ METOJIOB UX MCIIOJIb30BAHUS, IPEAHA3HAYCHHBIX
IUIS U3MEPEHUS YPOBHS IOCTHXKEHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3YJIbTAaTOB OOyUEeHHUS.
®OC mno aucuuiMHe (MPAaKTUKE) HUCHOJIb3YyeTCS IMpU TMPOBEIEHUU TEKYIIEro KOHTPOJISL

YCIIEBAEMOCTH U MIPOMEXKYTOUHOMN aTTeCTAllMU CTYICHTOB.
[lepeueHb 3aKpeIUICHHBIX 32 TUCLUIUIMHON (ITPaKTUKOM) KOMIIETEHUIUN IpUBeeH B Tabnuie 1.
Tabnuna 1 — [lepedensp 3akperICHHBIX 32 TUCIUILTHHON KOMITETCHIIUMA

HUCCJIICA0BATCIBCKUX U OIIBITHO-
KOHCTPYKTOPCKHX padoT B 00JacTH
MIPOU3BOJICTBA U3/ICITUI HAHOIIEKTPOHUKHU H
MHKpPO CHUCTEMHOM TEXHUKH,

Kon PopMynMpOBKa KOMIIETEHIINN Oranbl OopMUPOBAHHS KOMIIETEHIIUN

OIIK-4 TOTOBHOCTBIO IIPUMEHSTH COBPEMEHHBIC Jos15keH 3HATh: COBPEMEHHBIE
CPEICTBA BBIIIOJHEHNS U PENAKTUPOBAHUS IIPOrpaMMHBIE MPOIYKTHI 7Sl pa3pabOTKu
M300paXeHUI U YyepTexel U OArOTOBKU TOIIOJIOTMYECKUX YEPTEKEU IIEMEHTOB U
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON pruOOPOB MUKPOIIEKTPOHUKH U
JOKYMEHTaluu MHKPOCUCTEMHON TEXHUKH; COBPEMEHHBIE

[1CK-1 CIOCOOHOCTBIO BJIAJIETh COBPEMEHHBIMU MCTOJIKH pacticta i HPOCKTUPOBAHUA
METOAMH PacyeTa i IPOSKTHPOBAHHS H3EIHIT | o oH10B 1 nprGopos .
MUKDO- H HAHOIEKTPOHUKH H MHKPOIIEKTPOHUKHA U MUKPOCHCTEMHOU
MHKDPOCHCTEMHOMN TEXHUKH, H3rOTOBICHHBIX ¢ | o HAKH € HCIIOJIb30BAHICM HPOrPaMMHbIX
[PUMEHEHHEM HAHOTEXHOMOTHI, KOMIUIEKCOB; Tpev60BaHI/I$I K 0()OpPMIICHUIO
CIOCOBHOCTBIO K BOCIIPHATHIO, pa3pabotke 1 | oot PYKTOPCKOH IOKYMCHTALIIH HpH
KPUTHUYECKOH OLIEHKE HOBBIX CIIOCOO0B UX pa3spaboTKe MEMEHTOR H NPHOOPOB .
PO EKTHPOBAHHS MHKPOIJIEKTPOHUKHA U MUKPOCHCTEMHOU

TEXHUKH;;
I1CK-3 TOTOBHOCTBIO K BBIIIOJIHEHUIO HAYYHO- JI0J15KeH YMeTh: BBIIIOJIHSATH

TOTIOJIOTMYECKHE YEPTEXKH JIEMEHTOB U
pruOOPOB MUKPOIIEKTPOHUKH U
MUKpPOCUCTEMHON TEXHUKHU C
MCIOJIb30BaHUEM MPOTrPaMMHBIX
KOMILJIEKCOB; IPOBOJIUTH pacueT U
MIPOEKTUPOBAHUE IEMEHTOB U MPHUOOPOB
MHUKPO3JIEKTPOHUKH U MUKPOCUCTEMHOMN
TEXHUKH C UCIIOJIb30BAaHUEM IIPOTPAMMHBIX
KOMILJIEKCOB; 0(hOpMIISATh
KOHCTPYKTOPCKYIO JJOKYMEHTAIMIO Ha
puOOpPHI U yCTPOICTBA
MUKPO3JIEKTPOHUKH U MUKPOCUCTEMHOMN
TEXHUKH;

JoskeH BJIageTh: METOAUKON pacyera,
MOJIETTMPOBAHUS U MPOEKTUPOBAHUS
pruOOpPOB U YCTPOUCTB
MUKPO3JIEKTPOHUKH U MUKPOCUCTEMHOMN
TEXHUKH; IPOTPaMMHBIM 00ecrieueHneM
1 0(OpMIIEHHSI KOHCTPYKTOPCKOM
JOKYMEHTAIMHU Ha IPUOOPHI U YCTPOICTBA
MHUKPO3JIEKTPOHUKH U MUKPOCUCTEMHOMN
TEXHUKH; IPOTPaMMHBIM 00ecrieueHneM
i GopMHUPOBaHUS TOTIOJIOTHUECKUX
yepTexel Ha IpuOOpkI U yCTpoiicTBa
MUKPO3JIEKTPOHUKH U MUKPOCUCTEMHOMN
TEXHUKH;

OO01ue XapaKTepUCTHKU MOKa3aTelell U KpuTepreB

IIpUBE/IEHBI B Tabnuue 2.
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Tabnuua 2 — O61re XapakTepuCTUKU NOKa3aTeNel U KpUTEPUEB OLIEHUBAaHUS KOMIIETEHIIUI 110 3Taram

[Toka3zarenu n
3Harhb YMeTb Biagets
KPUTEPHH
OtnuyHo (Beicokuii | OGnanaer paxruueckumu | OOnagaer quanazoHoOM Konrponupyer padorty,
YPOBEHbD) U TEOPETUICCKUMU MPAKTUIECKUX YMEHHUH,  |TIPOBOAMT OLICHKY,
3HaHUSIMU B IIpeJeiax TpeOyeMbIX ISl Pa3BUTHS | COBEPIICHCTBYET ICHCTBHS
n3ydaeMoi o0JacTu ¢ TBOPYECKUX PELICHUN, paboThI
MOHWMaHHEM TPaHHII abcTparupoBaHus
MIPUMEHUMOCTH npoOiem
Xopoto (6a30Beiii | 3HaeT (HakTel, MpUHIUIEI, | O0MagaeT auarna3oHOM bepet oTBeTCTBEHHOCTH 32
YpOBEHB) IpoLEecchl, 001IHe MPaKTUYECKUX YMEHUN, | 3aBeplICHHE 3a/1a4 B
MOHATHUS B TIpENIeIax TpeOyeMbIX Ul PEIIEHUs |HCCIEIOBAHUH,
n3y4aemoit oomactu OTIPEICTICHHBIX TPOOJIEM B | TPUCIIOCAOIUBAET CBOE
001acTH UCCIIEIOBAHUS MIOBEJICHHE K
00CTOATENLCTBAM B
pelieHuu npoodiem
VnosnersopurensH | OOnagaer 6a30BbIMU Ob6nanaeT 0OCHOBHBIMU PaGoraer npu npsimom
0 (oporoBbIf OOLIMMU 3HAHUSMU YMEHUSIMH, TPeOyeMbIMU | HAOJIOIEHUN
YPOBEHB) JUTSL BBITIOJTHEHHUSI TTPO CTBIX
3azau

2 Peanmu3zanus koMneTeHIMH

2.1 Komnerennus OIIK-4

OIIK-4: rOTOBHOCTBIO NPUMEHSATH COBPEMEHHBIE CPEIICTBA BBINNOJHEHUS U PEAAKTUPOBAHUS
M300paKeHU U YyepTekel U NOArOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTUYECKOW TOKYMEHTALIUH.

i popMHpoBaHUS KOMIETEHIIMHA HEOOXOJMMO OCYIIECTBUTD Psijl 3TANoB. DTarnbl (JOPMUPOBAHUS
KOMIIETEHLIMH, IPUMEHSEMBbIE JUIsl 3TOTO0 BUJAbl 3aHATUH W HUCHOJb3yeMbl€ CpEACTBA OLIEHUBAHUS
MpeACTaBICHBI B TabmuIE 3.

Tabnuua 3 — Oransl popMHUPOBaHUSI KOMIIETEHLIMU U HCIIOJIb3YEMbIE CPEACTBA OLIEHUBAHUS

Cocras 3HaTh VYMeTs Bmagers
Copnepxxanue COBPEMEHHBIE BBITIOJIHATh IPOrpaMMHBIM
JTanoB [IPOrpaMMHBIE MPOIYKTHI | TOTIOJIOTMYECKUE YEPTEKU | 00ecrieueHueM s
Ui pa3paboTKu 3JIEMEHTOB U MPUOOPOB (dbopMHpOBaHUS
TOIOJIOTHYECKUX MHKPOIJIEKTPOHUKHU U TOIOJIOTHYECKUX
YEepTEkKEN NIEMEHTOB U MHKPOCHUCTEMHOMN yepTexel Ha IpuOopsl U
npuOopoB TEXHUKU C YCTpOMCTBA
MHKPOIJIEKTPOHUKHU U HCIIOJIB30BAaHNEM MHKPOIJIEKTPOHUKHU U
MHKPOCHUCTEMHOMN IIPOrPaAMMHBIX MHKPOCHUCTEMHOMN
TEXHUKH KOMIUIEKCOB TEXHUKH
Bupr 3ansTuii e llHTEepakTUBHBIE e llHTEepakTUBHBIE e llHTEepakTUBHBIE
JIEKIINH; MIPAKTUYECKHE 3aHATHS; | IMPAKTUYECKHUE 3aHATHS;
e [IpakTnueckue e llHTEpakTUBHBIE e JlaGopaTtopHble
3aHATHUSA; JIEKIINH; 3aHATUSA;
e Jlekmuu; e [IpakTnyeckue e CamocTtosTenbHas
e CamocTtosTenbHas 3aHSTHUSA, pabora;
paborta; e JlaGopaTtopHble
e IloaroroBska K 3aHATHS,
JK3aMEHY; e Jlekmuu;
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e CamocTosgTeabHas
pabora;

e JloaroroBka Kk
9K3aMEHY;

Hcnons3yemsle
cpencTBa
OLICHUBAHUS

e KoHrposbHas pabora;
e DK3aMeH;

e KoHcnekr 1o
CaMOCTOSITENIbHOM paboTe

e KoHrposbHas pabora;
e Ortuer no
nabopatopHo# paboTe;

e DK3aMeH;

e KoHcnekr o
CaMOCTOSITENIbHOM paboTe

¢ BrimonHeHne
7a00paTOpHBIX PaboT 1
3aIuTa OTYCTOB;

e DK3aMEH;

e 3amuTa NpakTUYeCKUuX
3aJIaHUM;

e KoHcnekr no

CaMOCTOSATCILHOU
pabore;
(DOpMYJ'H/IpOBKa HOKaSaTeﬂefI nu KpI/ITepI/IeB OLICHUBAHUA }IaHHOI\/II KOMIICTCHIITNN anBez[eHa B
Tadmuie 4.
Tabnuua 4 — [lokazaTenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHIIMU Ha ATarax
Cocrasn 3Harh YMmeTs Bnanets
OTtnnyaHO ® B COBCPIIICHCTBE ® I[10JI630BaThCs ® METOIUKOM

(BBICOKHI YPOBEHD)

COBPEMEHHBIE
MIPOrpPaMMHBIE POTYKThI
TSI pa3paboOTKH
TOTIOJIOTMYECKHUX
YEPTEXKEMN DIEMEHTOB U
puOopoB
MUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHHUKH, cepy ero
MPUMEHEHHUS], CUCTEMHbIE
TpeboBaHus,
JOCTOMHCTBA U
HE/I0CTaTKU;

COBPEMEHHBIMU
IIPOrpaMMHBIMHU
POAYKTaMU JJIst
pa3paboTKu
TOTIOJIOTHYECKHUX
YEPTEXKEMN DIEMEHTOB U
npuOopoB
MUKPO3JIEKTPOHUKH U
MHKPOCHCTEMHOM
TEXHUKH, IPOBOJUTH €TI0
YCTAHOBKY M HaCTpOMKY;

Pa3pabOTKH CIOKHBIX
TOTIOJIOTHYECKHUX
YEPTEXKEMN DIIEMEHTOB U
puOopoB
MHUKPOIIEKTPOHUKU U
MHKPOCHCTEMHOU
TEXHUKH C
HCII0JIb30BaHUEM
COBPEMEHHBIX
MIPOTPAMMHBIX
KOMILJIEKCOB;

Xoportio (6a30BbIi

® OCHOBHBIC

® JI0JIB30BATHCA

® METOIUKOU

YPOBEHB) IIPOrpaMMHBIE IPOAYKTHI | OCHOBHBIMH pa3paboTKu MPOCTHIX
1151 pa3paboTKu IIPOrpaMMHBIMHU TOIOJIOTHYECKUX
TOIOJIOTHYECKUX MIPOJTYKTaMU ISt YEepTEkKEN NIEMEHTOB U
YepTekKe AIEMEHTOB U pa3paboTKu pudOpoB
pubOpoB TOIOJIOTHYECKUX MHKPOIJIEKTPOHUKHU U
MHKPOIJIEKTPOHUKHU U YEepTEkKEN NIEMEHTOB U MHKPOCHUCTEMHOMN
MHKPOCHUCTEMHOMN npuOopoB TEXHUKH C
TEXHUKH, a TAKXKE MHKPOIJIEKTPOHUKHU U HCIIOJIb30BAaHNEM
CUCTEMHbIE TPeOOBaHMS; | MUKPOCHUCTEMHOM OCHOBHBIX ITPOTPAMMHBIX
TEXHUKH; KOMIUIEKCOB;
YIOBICTBOPUTEIIBH |  IIepeuCHb ® TI0JIb30BATHCA ® METOJMKOM IOMCKA
0 (OPOroBbI’ IIPOrPaAMMHBIX METOANYECKOU U CIIPAaBOYHOM U
YpOBEHbB) IIPOAYKTOB JUISt CIIPaBOYHOM METOAMYECKON
pa3paboTku JUTEPATYPOU IO JUTEpaTyphl I
TOIOJIOTHYECKUX IIPOTPaMMHBIM pa3pabOTKu THUIOBBIX
YEepTEkKEN NIEMEHTOB U IIPOJyKTaM, TOIOJIOTHYECKUX
pubOpoB MTO3BOJIAIOIIEN YEepTEkKEN NIEMEHTOB U
MHKPOIJIEKTPOHUKHU U pa3pabaTbiBaTh TUIOBbIE | MPHOOPOB
MHKPOCHUCTEMHOMN TOIIOJIOTHYECKHUE MHKPOIJIEKTPOHUKHU U
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TEXHUKH, a TAKKE YEPTEXKU DIEMEHTOB U MHKPOCHUCTEMHOMN
NepeyeHb CIpaBoOuYHON U | mpuOOpPOB TEXHUKHU C
METONYECKON MHKPOIJIEKTPOHUKHU U HCIIOJI30BAaHNEM
JUTEPaTypbl 0 paboTe C | MHUKPOCHCTEMHOM MPOrPaMMHBIX
HUM; TEXHHKU; KOMIUIEKCOB;

2.2 Komnerennus IICK-1
[ICK-1: cnocoGHOCTHIO BIAJAETh COBPEMEHHBIMH METOJAMH pacyeTa U IPOEKTUPOBAHUS U3ACTUN
MUKpPO- ¥ HAHOIEKTPOHUKHM W MHUKPOCUCTEMHOM TEXHUKH, M3rOTOBJIEHHBIX C IPUMEHEHUEM
HAHOTEXHOJIOTUM, CIIOCOOHOCTBIO K BOCHPUSITHIO, pa3pabOoTKe U KPUTHUECKOI OLIEHKE HOBBIX CIIOCOOOB
UX MPOEKTUPOBAHUSI.
i popMHpoBaHUS KOMIETEHIIMHA HEOOXOMMO OCYIIECTBUTH Psijl 3TANoB. JTanbl (GOPMUPOBAHUS
KOMIIETEHLIUH, IPUMEHSEMBbIE JUIsI 3TOTO0 BUJAbl 3aHATUH W HUCHOJb3yeMbl€ CpEACTBA OLEHUBAHUS

MIPEICTaBICHBI B TaOIHIE 5.
Tabnuma 5 — Oranel GopMHUPOBAHHS KOMITIETCHIIMU M HCITOJIB3YeMbIC CPEICTBA OICHUBAHUS

MHKPOCHUCTEMHOMN
TEXHUKH

MHKPOIJIEKTPOHUKHU U
MHKPOCHUCTEMHOMN
TEXHUKH

CocraB 3Harhb YmeTh Bnanets
Coneprxanue ¢duszuko-marematudeckuii | [lonp3zoBaThest METOJIMKOM pacyeTa u
3TaroB anmapar 4 porpaMMHOE€ | IPOrpaMMHBIM IIPOEKTUPOBAHUS

obecrnieueHue AJs pacyera |oOecreueHueM ais pruOOPOB U YCTPOUCTB
Y IPOEKTUPOBAHUS pacuera u MUKPO3JIEKTPOHUKH U
puOOPOB U YCTPOUCTB IIPOEKTUPOBAHUSA MHKPOCHUCTEMHOMN
MUKPOSJIEKTPOHUKH U puOOpPOB U YCTPOUCTB TEXHUKH

Bunr! 3apsatuit

e llHTEepakTUBHBIE
JIEKIIHH;

e [IpakTnueckue
3aHATHUSA,

o Jleknumu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEpakTUBHBIE
JIEKLUU;

e [IpakTuueckue
3aHSATHUS;

e JlaGopatopHbie
3aHSATHUS;

o Jleknmu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MPAKTUIECCKHUE 3aHATHUS;
e JlaGopaTtopHble
3aHATHS;

e CamocTrosTenbHas
pabora;

Hcnonb3yemblie
cpeacTBa
OIICHUBAHUS

e KoHrposbHas pabora;
e DK3aMEH;
e KoHcIekT nmo

CaMOCTOSITENIbHOM paboTe

e KoHrposbHas pabora;
e Ortuyer no
nabopatopHo# pabdoTe;

e KoHcnekr o
CaMOCTOSITEIbHOU
pabore;

e DK3aMmeH;

e 3amuTa NPakTUYeCKUuX
3aaHUM.

¢ BrimonHeHne
71ab0paTOpHBIX paboT 1
3aIUTa OTYCTOB;

¢ KoHcIekT nmo
CaMOCTOSTEILHOMN
pabore;

e DK3aMEH;

e 3amuTa NpakTUYeCKUuX
3aJlaHu i

@opMyIMpOBKa IIOKA3aTeled W KPUTEPUEB OLICHUBAHUSA JAHHOM KOMIIETCHLIMM IIPUBEICHA B

Tabmuue 6.
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Tabnuna 6 — [lokazarenu U KpUTEPUH OLICHUBAHUS KOMIICTCHIIMH HA dTarax

UCIIOJIb3YEMBbIX IS
pacdera mpuOOpPOB U
YCTPOMCTB
MUKPODJIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKHU. 3HAET NIePEUCHb
COBPEMEHHOTO
MIPOrpPaMMHOTO
obecriedyeHus s
pacuera u
IIPOEKTUPOBAHUS
pruOOPOB U YCTPOUCTB
MUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHHKU;

MPUMEHSIEMbIX JUIS
pacdera mpuOOpPOB U
YCTPOMCTB
MHUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKHU. YMEET B
COBEPILECHCTBE
10JIb30BaThCs
MIPOrpaMMHBIM
oOecIieueHueM,
MIPUMEHSIEMBIM IS
pacdera u
IIPOEKTUPOBAHUS
puOOPOB U YCTPOUCTB
MUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKH;

Cocras 3HaTh VYmerts Brnaners
OTnr4HO ® BBIBOJI OCHOBHBIX ® TIPOBOJNTH BBIBOJ o (uznKo-
(BBICOKHH YPOBEHbB) | pacyeTHBIX HOPMYI, OCHOBHBIX (hopmyIt MaTeMaTH4eCKUM

anmaparoMm s perIeHus
3a/1a4 BO3HUKAIOIIUX B
x0/1€ Mpo(heCCHOHATTLHON
nestesnbHoCTU. Biianeer B
COBEPIIICHCTBE
MIPOrPaMMHBIM
oOecrieueHueM,
MIPUMEHSICMBIM IS
pacuera u
MIPOEKTUPOBAHUS
pruOOPOB U YCTPOUCTB
MHUKPOIIEKTPOHUKHU U
MHKPOCHUCTEMHOMN
TEXHUKH;

Xoportio (6a30BbIi

® OCHOBHBIC PACUYCTHBIC

¢ pfliarb TUIIOBLIC

® METOJIMKOM pacyera

MHKPOCHUCTEMHOMN
TEXHUKH, a TAKXKE
IIEPEYEHb CIPABOYHON U
METOANYECKON
JIUTEpaTyphl C
IIpUMEpaMu pacuera
puOOpPOB U YCTPOUCTB
MHKPOIJIEKTPOHUKHU U
MHKPOCHUCTEMHOMN
TEXHUKH;

METOIUYECKYIO
JUTEPATYPYy C
IIpUMepaMu pacyera
pruOOPOB U YCTPOUCTB
MUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKH;

YPOBEHB) (bopMyIbl, UCTIOTb3YyEMbIE | 3aJaydl IO pacyeTy THIIOBBIX 3a]a4
Ui pacyeTa NpubopoB U | MPUOOPOB U YCTPOUCTB BO3HUKAOIINX B XO/€
YCTPOUCTB MUKPONIEKTPOHUKU U npodeccuoHanbHON
MHKPOIJIEKTPOHUKHU U MHKPOCHUCTEMHOMN nesTenbHOoCTU. Biageer
MHKPOCHUCTEMHOMN TEXHUKU. YMEET B THUIIOBBIM ITPOTPAMMHBIM
TEXHUKH. 3HACT MePEUEHb| COBEPILIECHCTBE obecrnieueHuem,
OCHOBHOTO IIOJIB30BAThCS MIPUMEHSIEMBIM IS
IIPOrPaMMHOTO IIPOTPaMMHBIM pacdera u
obecrniedyeHus Jyis obecrnieueHueM, IIPOEKTUPOBAHUS
pacuera u IIPUMEHSIEMBIM IS pruOOpPOB U YCTPOUCTB
IIPOEKTUPOBAHUS pacuera u MHKPOIJIEKTPOHUKHU U
puOOpPOB U YCTPOUCTB IIPOEKTUPOBAHUSA MHKPOCHUCTEMHOMN
MHKPOIJIEKTPOHUKHU U pruOOPOB U YCTPOUCTB TEXHUKU;
MHKPOCHUCTEMHOMN MHKPOIJIEKTPOHUKHU U
TEXHUKU; MHKPOCHUCTEMHOMN

TEXHUKU;

VIOBIETBOPUTEILH | ® OCHOBHBIC MAPAMETPHI | ® PEHIaTh MPOCTHIC ® METOJMKOM pacuera

0 (OPOroBbI’ puOOPOB U YCTPOUCTB 3a/1a4M, UCTIOIb3Yys rapamMeTpoB

YpOBEHbB) MHKPOIJIEKTPOHUKHU U CIIPaBOYHYIO U reTEPOCTPYKTYP, a TAKKE

METOJIMKOM MOUCKa
CIIPABOYHOM U
METOINYECKOU
JIUTEpaTypshl ¢
IIpUMEpaMH pacuera
puOOpPOB U YCTPOUCTB
MHKPOIJIEKTPOHUKHU U
MHKPOCHUCTEMHOMN
TEXHHKU;
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2.3 Komnerennus IICK-3

[ICK-3: TOTOBHOCTBIO K BBIIIOJIHEHUIO HAyYHO-HUCCIEI0BATEIbCKUX U OINBITHO-KOHCTPYKTOPCKUX
paboT B 0061aCTH MPOU3BOJICTBA U3ACIUN HAHOIIEKTPOHUKU U MUKPOCHUCTEMHON TEXHUKU.

i popMHpoBaHUS KOMIETEHIIMHA HEOOX0JUMO OCYHIECTBUTD PsiJl 3TanoB. DTanbl (GOpMUPOBAHUS
KOMIIETEHLIUH, IPUMEHSEMBbIE JUIsl 3TOTO0 BUJABI 3aHATUH W HUCHOJIb3yeMbIE CPEACTBA OIICHUBAHUS
MIpEAICTaBICHBI B TaOIHIIE 7.
Tabnuua 7 — Oranel popMUpPOBaHUS KOMIIETEHLIMU U HCII0JIb3YeMbl€ CPEICTBA OLIEHUBAHUS

TEXHUKN. DTaIbl
BBITIOJTHCHUST HAYYHO-
HUCCIIEN0BATENBCKUAX U

ONBITHO-KOHCTPYKTOPCKHX

pabort 1o pa3paboTke
pruOOPOB U YCTPOUCTB
MUKPOSJIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKH.

CocraB 3Harhb YmeTh Bnanets
Copnepxxanue TpeboBaHuUs K opopMIIATH IPOrpaMMHBIM
3TaroB 0(pOpMIIEHHUIO KOHCTPYKTOPCKYIO obecrnieueHueM AJis

KOHCTPYKTOPCKOI JNOKYMEHTAIINIO Ha odopmIIeHUS
JOKYMEHTALUU [IPU puOOpPHI M yCTPOICTBA KOHCTPYKTOPCKOM
pa3paboTKe NpuOOpPOB U | MUKPOAJIEKTPOHUKH U JOKYMEHTAIMU Ha
YCTPOUCTB MHKPOCHUCTEMHOMN npuOoOpsl U
MUKPOBJIEKTPOHUKH U TEXHUKH B COOTBETCTBHUH C | MUKPOAJIEKTPOHUKH U
MHKPOCHCTEMHOU ECK]J MHKPOCHCTEMHOU

TEXHUKHU B COOTBETCTBUMU C

ECK/I

Bunrl 3ausatuit

e llHTEepakTUBHBIE
JIEKIIHH;

e [IpakTnyeckue
3aHSTHUSA,

o Jleknnu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEpakTUBHBIE
MIPaKTHYECKHUE 3aHTHS;
e llHTEpakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHSATHUS;

e JlaGopatopHbie
3aHSATHUS;

o Jleknnu;

e CamocTrosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MPAKTUICCKHUE 3aHATHUS;
e JlaGopatopHbie
3aHSTHS,

e CamocTrosTenbHas
pabora;

Hcnons3yemsle
cpencTBa
OLICHUBAHUS

e KoHrposbHas pabora;
e Ortuer no
nabopatopHo# paboTe;
e DK3aMEH;

e KoHcnekr o
CaMOCTOSITEIbHOU
pabore;

e KoHrposbHas pabora;
e Ortuer no
nabopatopHoO# pabdoTe;
e KoHcnekr o
CaMOCTOSITEIbHOU
pabore;

e DK3aMEH;

e 3amuTa NPakTUYeCKUuX

3aJIaHUN

e BrmoHenne
71ab0paTOpHBIX paboT 1
3alUTa OTYETOB;

e KoHCIIeKT 110
CaMOCTOSATCILHOU
pabore;

e DK3aMeH;

e 3amuTa NpakTUYeCKUuX

3aIaHUM.

@opMyIMpOBKa IIOKA3aTeled W KPUTEPUEB OLICHUBAHUSA JAHHOM KOMIIETCHLIMM IIPUBEJICHA B

Tabimue 8.
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Tab6nuna 8 — [lokazarenu u KpUTEPUH OLICHUBAHUST KOMIICTCHIIMH HA dTarax

Cocras

3HaThb

VYmMmeTn

Bnazetrs

O1nuyHO
(BBICOKUI YPOBEHD)

® MEXJyHApOJHbIE U
BHYTpEHHUE TpeOOBaHUS
K 0(hOpMIICHHIO
KOHCTPYKTOPCKOM
JNOKYMEHTAIUH pU
pa3paboTke npubopoB U
YCTPOMCTB
MUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKU. DTarbl
BBINIOJTHEHUS] HAyYHO-
HCCIIEI0BATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
1o pazpaboTke mprudOpoB
U YyCTPOWCTB
MUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKH;

e oQopmIIATH
KOHCTPYKTOPCKYIO
JTOKYMEHTAIUIO 110
pa3paboTke npubopoB U
YCTPOUCTB
MUKPO3JIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKHU B COOTBETCTBUHU
C MEX/IyHapOJHBIMU U
BHYTPEHHUMH
CTaHJapTaMH.
BrinosiHATE HAy4yHO-
UCCIIEI0BATEIbCKUE U
OTIBITHO-
KOHCTPYKTOPCKHE
paboTHI TIO pa3paboTKe
puOOPOB U YCTPOUCTB
MUKPOSJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHHKU;

® METOJMKOH
ohopMIIeHUS
KOHCTPYKTOPCKOM
JOKYMEHTAIIUH 110
pa3zpaboTke mpubOPOB U
YCTPOUCTB
MHUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKH B COOTBETCTBUHU
C MEX/IyHapOJHBbIMU U
BHYTPEHHUMU
cranaapramu. HaBpikamu
OpraHu3aluy Hay4HO-
HCCIIEIOBATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
o pazpadboTke npudopos
1 YyCTPOWCTB
MUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN
TEXHUKH;

Xoporto (6a30BbIi

® BHYTPCHHHE

e oQopmIIATH

® METOJIMKOU

AOKYMCHTAaIlUU IIPU
pa3paboTke npubopoB U
YCTPOMCTB
MHUKPOIJIEKTPOHUKH U

pa3paboTke npubopoB U
YCTPOMCTB
MUKPO3JIEKTPOHUKH U
MHKPOCHUCTEMHOMN

YPOBEHB) TpeboBaHuUs K KOHCTPYKTOPCKYIO odopmIIeHUS
0(pOpMIIEHHIO JOKYMEHTAIUIO 110 KOHCTPYKTOPCKOI
KOHCTPYKTOPCKOM pa3paboTke NpubOpOB U | JOKYMEHTALUH 110
JNOKYMEHTAIUH pU YCTPOMCTB pa3paboTke npubopoB U
pa3paboTke NpuOOPOB U | MUKPOAIIEKTPOHUKH U YCTPOMCTB
YCTPOUCTB MHKPOCHUCTEMHOMN MUKPONIEKTPOHUKU U
MUKPODJIEKTPOHUKH U TEXHUKHU B COOTBETCTBUM | MHUKPOCHUCTEMHOMN
MHKPOCHCTEMHOU ¢ ECK/I. Bemomnusate TEXHUKHU B COOTBETCTBUU
TexHuKkd. OCHOBHBIE Hay4HO- ¢ ECKJI. Metoaukoit
STarbl BHIMOJIHEHUS UCCIIEI0BATEIbCKUE U MIPOBEJCHUS TUIIOBBIX
Hay4HO- OTIBITHO- Hay4HO-
HCCIIEI0BATEIbCKUX U KOHCTPYKTOPCKHE HCCIIEI0BATEIbCKUX U
ONBITHO- paboThl 1o pazpaboTke ONBITHO-
KOHCTPYKTOPCKHX paboT | mpuOOpOB U YCTPOUCTB KOHCTPYKTOPCKHX paboT
1o pa3paboTke MPUOOPOB | MUKPOIIEKTPOHUKH U 1o pazpaboTke mprudOpoB
U YyCTPOWCTB MHKPOCHUCTEMHOMN U YyCTPONCTB
MUKPODJIEKTPOHUKH U TEXHUKH 0] MHUKPOSJIEKTPOHUKH U
MHKPOCHUCTEMHOMN PYKOBOJICTBOM,; MHKPOCHUCTEMHOMN
TEXHUKH; TEXHUKH;

VIOBIETBOPUTEIILH | ® CIPABOYHYIO ® T10JIb30BaThCs ® METOJMKOM MOMCKa

0 (TIOPOTOBBIN JIUTEPATYPY B KOTOPOMl CIIPABOYHOU JIUTEPATYPHI 110

YPOBEHB) IIEPCUYHCIICHBI JUTEpaTypou 1o 0(pOpMIIEHHIO
TpeboBaHuUs K 0(pOpMIIEHHUIO KOHCTPYKTOPCKOM
0(pOpPMIIEHHUIO KOHCTPYKTOPCKOI JOKYMEHTAIUH 110
KOHCTPYKTOPCKOI JOKYMEHTAIIUH 110 pa3paboTke npubopoB U

YCTPOUCTB
MHKPOIJIEKTPOHUKHU U
MHKPOCHUCTEMHOMN
TEXHUKH B COOTBETCTBUH
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MHKPOCHUCTEMHOMN TEXHUKU. BBIOIHAT ¢ ECK/I. Metoaukoit
TEXHUKH. a TAaK¥Ke MHCTPYKLUU U MIPOBEJCHUS MPOCTHIX
OCHOBHBIE 3TaIlbl MIPOBEJICHUH HAyYHO- Hay4HO-

BBINIOJTHEHUS] HAyYHO- HCCIIEIOBATENbCKUX U HCCIIEIOBATENbCKUX U
HCCIIEIOBATENbCKUX U OTIBITHO- OTIBITHO-

OTIBITHO- KOHCTPYKTOPCKHUX pabOT | KOHCTPYKTOPCKHUX paboT
KOHCTPYKTOPCKHX padoT | 1o pa3paboTke npuOopoB | 1o pa3zpaboTke MpudOpoB
o pa3paboTke MPUOOPOB | U YCTPOUCTB 1 YCTPOWCTB

U YCTPOUCTB MMHUKPOSJIEKTPOHUKH U MHUKPO3JIEKTPOHUKH U
MUKPONIEKTPOHUKU U MHKPOCHUCTEMHOMN MHKPOCHUCTEMHOMN
MUKpPOCUCTEMHOMN TEXHUKH; TEXHUKH;

TEXHUKH;

3 TunoBbie KOHTPOJIbHbIE 3aJaAHUA
Jlyia peanu3anuy BbILIETIEPEUUCIICHHBIX 3a7ad 00y4eHHUs! MCIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHbBIE
3aJlaHUsl WIK MHbIE MaTepHalibl, HEOOXOAUMBIE JUIsl OLICHKM 3HAHUM, yMEHUI, HaBBIKOB U (MJIM) OIbITA
NESITEIbHOCTH, XapaKTepPU3YIOIIUX JTanbl (OPMUPOBAHUS KOMIIETEHIUH B IPOLECCE OCBOEHUS
o0pa3oBaTeabHON IPOrPaMMBI, B CIIEIYIOIIEM COCTaBE.

3.1 TeMbl KOHTPOJBHBIX paboT

— Tembl xouTponbHON padoTsl Ne 4 Pasznen 4 paboueit mporpammsl — PacueT uMHTErpajibHOTO
pesuctopa nonynpoBogaukoBoit UMC. Paznen 6 paboueit mporpammer — UMC na MII1 — Tpan3uctopax.
Paznen 4 paboueit nporpammsl — Pacuer OumnosnsipHoro tpansucropa. Pasnen 5 paGoueit nmporpammsl —
[IpaBuna mpoeKkTUpOBaHUs TONOJOrUU MoaynpoBogHUKOBbIX MIMC. Pasnen 5 paboueit mporpamMmbl —
Metoabl M30JSALUM  AIIEMEHTOB NOAynpoBoAHMKOBBIX MMC u o0mue BOMpOCHl MPOEKTHUPOBAHUS
MHTErpajbHBIX JMOJOB M TPAaH3UCTOPOB. BapuaHThl KOHTPOJIbHONH pabOThl NPUBEACHBI B Yy4eOHO-
MeTogudeckoM nocobuu (m. 3). YuyeOHo-MmeTonuueckoe Mocodue coaepikar BapUaHThl 3aJaHUN JUIS
KOHTPOJIbHBIX paboT (m.3. tabmuua 3.1.). s camMoCTOSTENbHOrO M3y4eHUsT PEKOMEHIYETCSl CIUCOK
JUTEPaTypbl U IPUBOASTCS CIIPAaBOYHbIE MaTepHalIbl.

— Tema xoHTponbpHOUM paborel Ne 3 TemmoBoit pacuer (Paszmenst 2 paboueilt mporpammsl).
BapuaHTel KOHTpOJBHOW paboOThl MpHBEIEHB B Y4eOHO-MeTonudeckoM mnocobun (m. 2). YyeOHo-
METOJIMYECKOE MOCOOHE COAEp)KaT BapUaHThl 3aJaHUM JJIi KOHTPOJBHBIX padOT M HMHAWBUyaTbHBIX
3amaHuil (m.2. tabmuua 2.3.). st caMOCTOSITENIBHOTO HM3Yy4YEHUs PEKOMEHYeTCsl CIIUCOK JINTEpaTyphl U
MIPUBOJATCS CIIPABOYHBIE MaTepUaIbl.

— Tewma xoHTpONBHON paboThl Ne 2 Pacuer ToHKOIIIEHOUHOTO KOHAeHCaTopa (Paznensr 2 paboueit
nporpaMmsbl). BapuaHTel KOHTPOJIBHON pabOThl NMPUBEACHBI B Y4eOHO-METOIUYECKOM Iocobuu (m. 2).
VY4eOHO-MeTOoIMYeCKOEe TOCOOME CcoAep)KaT BapUaHThl 3aJaHUl  JUIsl KOHTPOJIBHBIX paboT U
WHIUBUAYAJIbHBIX 3adaHuil (m.2. tabmuma 2.2.). Qs caMOCTOSITENBPHOTO H3YyYEHHUsS PEKOMEHIYeTCS
CIIMCOK JINTEPATypbl ¥ MPUBOASTCS CIIPAaBOYHbIE MATEPHUAIIBL.

— Tema xonTposbHON padoTel Ne 1 Pacuer tonkomienoynoro pesuctopa (Pazmensr 2 paboueii
nporpaMmsbl). BapuaHTel KOHTPOJIBHON pabOThl NMPUBEACHBI B Y4eOHO-METOIUYECKOM Iocobuu (m. 2).
Y4eOHO-MeToIMYecKoe TOCoOMe coJep’kaT BapUaHTbl 3aJaHUM  JUIsi  KOHTPOJIBHBIX paboT U
WHIWBUAYAJIbHBIX 3amdaHuil (m.2. tabmuma 2.1.). Qi caMOCTOSTENBHOTO H3y4eHUS PEKOMEHIYETCs
CIIMCOK JINTEPATYpbl ¥ MPUBOASTCS CIIPABOYHbIE MATEPHUAIIBL.

3.2 JKk3aMeHallMOHHbIE BONPOCHI

— 1. Ilognoxku I'C. Haznauenue. TpeboBaHusi K Mareprany Mo ui0keK. Marepuabl MOAJI0KeK
I'YC. 2. Marepuans! mieHok ToHkoruieHouHbIX MMC. 3. KoHdurypauuyu TOHKOIUIEHOUHBIX PE3UCTOPOB.
4. Pacuer KOHCTPYKLMU TOHKOIUIEHOYHOTo pesuctopa umeromiero 1<K¢$<10. 5. Pacuer koHCTpyKIuuU
TOHKOIUICHOYHOTO pe3uctopa umeromniero K¢p<l. 6. Pacuer KOHCTPYKIIMH TOHKOIIJIEHOYHOTO PE3UCTOpa
umeromiero K¢>10. 7. KoHCTpyKIMU TOHKOIJIEHOYHBIX PE3UCTOPOB C IMOJITOHKOM CONPOTHUBIECHHUA. 8.
KoHCcTpykumu  mieHOYHBIX  KOHAEHCATOpoB. OrpaHWyeHUs TMpU MHPOEKTUPOBAHUU  IUIEHOYHBIX
KOoHJleHcaTopoB. 9. Pacuer muieHouHOro koHjeHcatopa. HomuHambl €MKOCTEM TOHKOIUIEHOYHBIX
koHsieHcaTopoB. 10. KoHCTpyKIIMM MOJArOHSEMBIX TOHKOIUIEHOYHBIX KOHJeHcatopoB. 11. Marepuasbl
TOHKOIUIEHOYHBIX KOHJIEHCATOpOB. TpeboBaHUs K MarepuajaM TOHKOIJIEHOYHBIX KOHAEHCAToOpoB. 12.
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KoHcTpykunu  1nieHOuHbIX HMHAYKTMBHOCTEM. Hommuanbl wmHayktuBHOcten. 13,  KoHcrpykuun
TOHKOIUIEHOUHbIX pacnpezneneHHbIXx RC-ctpykryp. 14. HaBecusie anementsl I'UC. 15. Xapakrtepuctuka
OCHOBHBIX 3TaloOB MPOEKTUPOBaHUs TOmoyoruu. 16. OcHoBHBIE dTamnbl TemwoBoro pacuera ['MC. 30Hb1
TEIIoBOro BiMsAHUS. Pacuer 30H TtemoBoro BinusHus. 17. Ilommoxku mnomynpoBogHukoBbix WMC.
Cucrema yCIOBHBIX 0003HAYEHWU TMOJIYMPOBOJHUKOBBIX IIacTHH. 18. [luanekrpuueckue MOIIOKKH
noynpoBogHUKOBEIX MMC. Tunbl momiokek. OCHOBHBIE MPEUMYIECTBA 10 CPaBHEHHIO C
MOJIYIPOBOJHUKOBBIMU. 19. Jlusnexkrpuueckue MoaaokKu mnoxynpoBoaHukoBsix WMC. OcHoBHbIE
TpeOoBaHUs TPEAbSIBISIEMbIE K MaTepuany mojuioxkek. Cucrema yCcIOBHBIX 0003HaueHWU. Marepuaibl
i noanoxek. 20. Buapl 3eMeHTOB, peain3yeMblX B MOJYINPOBOAHUKOBOM TEXHOJIOTMHU U CIIOCOOBI MX
co3nanuda. 21. WuterpanpHble TpaH3ucTOphl n-p-n. KoHCTpyKuHMs, ¢ yKa3aHHEM IIyOMH 3ajeraHus
muddy3noHHbIX obnacTeil. Dranbl co3nanus AUGPY3MOHHBIX 00JIacTel TPaH3UCTOpa, TPEOOBAHUS K UX
KOHILIGHTpaluu U pazmepam obnacteil. 22. WHterpanpHble TpaH3ucTOopbl p-n-p. KoHcTpykuuu p-n-p
TpaH3ucTtopoB. OCHOBHbIE HENOCTaTKM p-N-p TPAH3UCTOPOB M CHOCOOBI UX YCTpaHeHus. 23.
MHOrosMuTTEpHBIE TPAaH3UCTOPbI n-p-n. KoHCTpykiuu, Ha3zHaueHue. 24. MHOrOKOJUIEKTOpHBIE
TpaH3uctopel n-p-n. KoHcTpykumu, Ha3HadeHue, OCHOBHbIE MpOOJIEMbl MPU KOHCTPYUPOBAaHUU U
cnocoObl WX ycrpaHeHus. 25. MuterpanbHas umkeknuoHHas Jsoruka W2JI ¢ ropu3oHTAIBHBIM
nmwkekropoM. OcHOBHBIE AocTOMHCTBA. HaszHauenwe. 26. MHTerpansHas mHxekinoHnHas joruka M2JI ¢
BEPTUKAJIbHBIM MHXEKTOpOM. OcHOBHBIE AocToMHCTBA. HaszHauenue. 27. NHKeKIMOHHO-110JIEBAst JTOIHKa
NII. 28. Unterpanbubie auoasl. Konerpykuuu. 29. Unrterpansabie quozsl. [IpoOieMsl npu coznaHuu
MHTErpalbHBIX TUOJOB U crnocoObl ux peuieHus. 30. UuTterpanbusie nuonel. [lapamerpsl nuonoB mnpu
paznuuHbiX KOHCTpYKIUAX. 31. Jduomer IlloTku. TexHOMOTHMYECKHE TPYIHOCTH TPHU CO3AAHUU JIUOJIOB
ortku u crnocoOwl ux pemenus. 32. Auoxapl Llotku. Marepuaiibl, uCHoOIb3yeMble IPU U3TOTOBICHUU
muonoB [lorTku. Texnonornueckue orpanndenus. 33. Tpansucropsl ¢ quonamu Llotku. KoncTpykumu,
HazHaueHue. 34. MurerpansHbie pe3uctopsl. KoHcTpykiuu, napamerpsl. 35. UHTerpanbHble pe3ucTOpbl.
OcHoBHbIE 3Tanbl pacyeta. 36. UHTErpasibabie KOHAEHCATOPHL. 37. MeTtonbl m3omsun emeHToB UMC.
Huonnast uzomnsus. 38. Meroapl uzomsiun anementoB UMC. Komnekropras uzonupyromas qudpdysus.
39. Metoas! usomsiuu smemeHToB MMC. basoBas uzonupyromast audpdysus. 40. Metoasl U301sILUU
anemenToB MUMC. Mertox tpex dotomadmonoB. 41. Mertonsr umzonsmuu smementoB MMC. Meton
caMon30oJsImuA h-o0Omactero. 42. Metonsl w3omanuu eMeHToB MMC. M3oisius TOHKOW IUIEHKOM
muanekrpuka. 43. Metoasr mzonsmuu dneMenToB UMC. KomnekropHas uzomupyromast auddys3us. 44.
Metoapr m3omsamuu 31eMeraToB MMC. [lekanb-meron. 45. Metonabr m3omnsaiuu anementoB UMC. Meton
0anouHbIX BBIBOJIOB. 46. Metoap! n3zossauuu anemMentoB UMC. Meroa kpemHuuit Ha candupe. 47. Metoabl
m3omsiuuu 3nementoB UMC. Msomnanap. 48. Metoasl uzomsiuuu 3nementoB UMC. Tlonumnanap. 49.
Pa3paborka tononorun MMC. IlpaBuna nmpoekrupoBaHMs M30JMpPOBaHHBIX obnacteil. 50. Pa3paboTka
tonoiorun  MMC. [IlpaBuna pasmenienust onementroB HMMC Ha 1uomamu kpucramia.  Sl.
Muxkposnekrpomexanuueckue cuctembl (MOMC): MukpoaBHUrarenu, akCcelepOMETphbl, TI'MPOCKOIIbI,
MUKPOIPUBO/IBI.

3.3 Tembl 1a00paTOPHBIX padoT
Texnonorus nonaydeHus 1up@ y3HOHHBIX P-n IEPEXOI0B
W3roroBnenue u uccienoBaHue TOHKOIIJIEHOYHBIX KOH/IEHCATOPOB
N3ydeHune norpemnHocT! U3roToBIEHNs TOHKOIUIEHOYHBIX PE3UCTOPOB
— Ocax/eHue pe3sucTUBHBIX U TPOBOASIIUX IIJIEHOK.

4 MeTonnyecKue MaTepHalibl
st obecniedenusi mporiecca oOydeHUsT U penieHus 3a1ad 0Oy4eHHUsT UCIOJIB3YIOTCS CIENYIONIne
MaTepHabl:
— METOJAMYECKUE MAaTepHalbl, ONIPEACISAIONME IPOLEAYPbl OLEHUBAHWS 3HAHWM, YMEHUH,
HaBBIKOB U (WJIM) OMbITa JESATENIbHOCTH, XapaKTepU3YIOHIMX A3Tarbl (OPMHPOBAHUS KOMIIETEHIUH,
comacHo II. 12 pabodeil mporpaMmsl.
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4.1. OcHoBHasi JuTEparypa

1. TlpoekTupoBaHue U KOHCTPYHPOBAHHE UHTETPAIbHBIX MUKPOCXEM : yueOHOe nmocobue / A. A.
Kuransckuii ; denepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHMI TOCYIapCTBEHHBIH YHHUBEPCUTET
CHCTEM YIpaBJIeHUS U paanoNekTpoHuku, Kadenpa ¢pusnueckoit anexrponuku. - Tomck : TYCVYP, 2007.
- 195 c. (nanuuue B 6ubnuorexke TYCVYP - 50 3k3.)

2. TexHomorus, KOHCTPYKIIMHM W METOJIbl MOJCIMPOBAaHMS KPEMHHEBBIX HHTETPAIBHBIX
MHUKpocxeM: yueOHoe nocobue juig By30B: B 2 4. / pen. F0. A. Haruibirus. - M. : BUHOM. JlaGopatopus
3HaHu#, 2012 - 423 c. ISBN 978-5-94774-538-2. (nanuuue B oubnuoreke TYCYP - 35 7k3.)

4.2. lonoHUTEIbHASI JIUTEPaTypa

1. CpopaBoyHoe mocoOue Mo KOHCTPYMPOBAHHUIO MHUKPOCXEM : CHpaBO4YHOE u3AaHue / D. A.
Marcon, JI. M. KpbpkaHoBckuid. - MuHCK : Beimitmmas mkona, 1982, - 224 ¢. (manuuue B 6ubnmoreke
TYCYP - 51 5k3.)

2. TexHOIOTHSA U KOHCTPYKIIUU MUKPOCXEM, MUKPOIIPOIIECCOPOB U MHUKPOCOOPOK : YUeOHUK st
By30B / JI. A. Konenos. - M. : Paguo u cBs3pb, 1989. - 400 c. (Hanuuue B 6nbmuorexke TYCVYP - 48 7k3.)

3. KoHcTpyKkuu U TEXHOJIOTMS MUKpOCXeM : YuebHoe nocobue ans By3oB / O. A. Marcos. -
MuHck : Beimmiimas mkoia, 1985. - 206 c. (nanuune B 6nbmuorexke TYCVYP - 48 7k3.)

4.3. YueOHO-MeTOAUYECKOE TOCO0HE U IPOrPAMMHOe ofecreyeHne

1. TlpoekTupoBaHu€ U KOHCTPYMPOBAHUE HHTETPAIBHBIX MUKPOCXEM : YUeOHO-METOJUYECKOe
nocoOue Mo ayAUTOPHBIM MPAKTUUYECKUM 3aHATUSIM U CaMOCTOSTENbHOM paboTe A CTYIEHTOB
cnenuanbHoctd 210104 "MukpoanekTpoHuka M TBepAoTenbHas snekTpoHuka" / A. A. XKuranbckuil ;
@enepanpHOE areHTCTBO MO 00pa3oBaHMIO, TOMCKHII TOCyIapCTBEHHBIN YHUBEPCUTET CHUCTEM
yhpaBieHUs U paauoannekTponuku, Kadenpa ¢pusnueckoit anexrponuku. - Tomck : TYCVYP, 2007. - 40 c.
(nanuuue B Oubmuoreke TYCVYP - 51 3k3.)

2. Texuonoruss TOHKOIUIEHOYHBIX MHKPOCXEM : METOAMYECKHE YyKa3aHHUs 110 BBIIIOJHEHUIO
nmabopaTopHbIX paboT s cTyaeHToB crnenuanbHOCTH 210104 "MUKpOIIEKTpOHHKA W TBEPAOTEIbHAS
anexktponuka" / T. Y. lanununa, 0. B. Caxapos ; @enepajibHOE areHTCTBO 10 00pazoBaHuio, Tomckuit
rOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBICHUS U paguoaeKTpoHuKu. - Tomck : TYCVYP, 2007. - 63
c. (maymuue B oubnuotexe TYCVYP - 30 3k3.)

4.4. ba3bl JaHHBIX, THPOPMAIHOHHO CTIPABOYHBbIE H NTOMCKOBbIE CHCTEMbI
1. DOnekTpoHHBIN KypHa "Hano- u MHKPOCHCTEMHAs TeXHuKa" /1
http://novtex.ru/nmst/about.shtml
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