MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU PO
®enepanbHOE rocyIapcTBEHHOE 0I0IKeTHOE 00pa30BaTeIbHOE YUpesKAeHHe BhICIIero 00pa3oBaHus

«TOMCKMI TOCYJAPCTBEHHbI YHUBEPCUTET CUCTEM
YITPABJIEHUA U PAIIMOSJIEKTPOHUKI»

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

PABOYAS I[TIPOI' PAMMA YYEBHOM JUCLATIJIMHBI
JjieMeHTHas1 0a3a MUKPO- U HAHOCHCTEM

VYpoBeHb 0CHOBHOM 00Opa3oBareabHON Iporpammel: bakanaspuar

Hanpasnenue noaroroBku (cneunanbHOCTh): 11.03.04 J1eKTPpOHUKA U HAHOIJIEKTPOHUKA
[Tpoduib: MUKPO3ITeKTPOHUKA U TBEPAOTEIbHAS 3JIeKTPOHUKA

dopma 00yueHUs: OUHAA

@axynpreT: PIT, PakyJabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa ¢pusnyeckoii 31eKTPOHUKH

Kypc: 3

Cemectp: 5, 6

VY4eOnsiii mnan Habopa 2013 roga

Pacnipenenenne pabouero BpeMeHu

Ne Bunel yue6HOM nestenbHOCTH 5 cemectp 6 cemecTp Bcero Enununnet
1 |Jlekuun 36 36 4acoB
2 |IlpakTnueckue 3aHATUA 20 20 4acoB
3 | JlabopaTopHBIC 3aHATHUS 16 16 4acoB
4 | Bcero aymuTOpHBIX 3aHATUM 72 72 4acoB
5 | U3 Hux B UHTEpaKTUBHOU hopme 8 8 4acoB
6 | KypcoBoe mpoexTupoBanue 16 16 4acoB
7 | CamocTtosTenbHas pabora 72 128 200 4acoB
8 |Bcero (0e3 ax3ameHa) 144 144 288 4acoB
9 |IloaroroBka M ciada s5K3aMeHa 36 36 4acoB
10 |OGmias Tpy10E€MKOCTh 180 144 324 4acoB
5 4 9 3.E

DK3aMmeH: 5 cemecTp
KypcoBoe npoekruposanue / Kypcosas pabdora: 6 cemectp

Tomck 2016
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P'LICC.\I()'I'DCHU 158 ()J()G})CHL[ Ha 3aC€IaHuun l\"d(l)C,'_lpr
nporokot Ne 73 or« 8 » 9 2016 1|
JIUCT COTTIACOBAHUI

PabGouass mporpamma cocraBiena ¢ yderom TpeboBanuii denepanbHoro IlocymapcTBEHHOTO
oOpa3oBarenbHOro crangapra Bbiciiero ooOpazoBanus (PI'OC BO) no HampaBleHHIO HOJATOTOBKH
11.03.04 DnekTpoHMKa M HAHOAJIEKTPOHMKA (kBamudukanus (6axanaBp), YTBEP)KIEHHBIH MPUKA30M
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 12.03.2015 . Ne 218.

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

(bMBUYECKOM IIMEKTPOHUKU OT «_ » 2016 1., mpoToxos Ne
PazpaboTunku:
Houent xkag. O3 Caxapos lO. B.

3aBenyromuii odecrneunBaromiei kad.
) Tposn II. E.

Pabouas nporpamma coriacoBata ¢ ¢pakyinbTeToOM, IpodUINpyIOLe U BhIITycKarouei kapeapamu
HaIpaBJIeHUs NOArOTOBKYU (CHELUAIBLHOCTH).

Hexan ®OT Boponun A. U.

3aBemyomuii mpodunupyromen kad.

) Tposn II. E.

3aBeyONIHil BeITyCKaromen kad.

) Tposn II. E.
DKCIepThl:

[Ipencenarens METOIUYECKOM
komuccuu (akynsrera @OT TYCYP Yucroenosa 1. A.

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

1.1. Hean 1ucuMnIuHbI
— (opmMupoBaHHE HAYYHOW OCHOBBI, HEOOXOAMMOW JUIsl CO3MaHUS DIIEMEHTOB, MPHOOPOB U
YCTPOMCTB MUKPOAICKTPOHUKH M HAHOCUCTEMHOM TEXHUKHU

1.2. 3agauu AUCHUILIAHBI
— U3y4YeHHE OCOOEHHOCTEH MPOCKTHUPOBAHMUS M KOHCTPYHPOBAHHUS DJIEMEHTOB, NMPUOOPOB U
YCTPOMCTB MUKPOIICKTPOHUKH M HAHOCUCTEMHOM TEXHUKH;

2. MecTto qucuummmHbl B crpykrype OOII
B cooTtBercTBUM ¢ OCHOBHOW 00pa3oBaTeIbHON MPOTpaMMON AMCIHHUIUIMHA «JJIeMeHTHas 0asa
MHKPO- ¥ HAHOCUCTEM» OTHOCHUTCS K JUCIMIUIMHAM 10 BBIOOpY 6a3oBoii yactu 6moka 1 b1.B./IB.11.2
[IpenmecTByrouMy ~ TUCHUIUIMHAMHY, (OPMUPYIOIIMMHU  HayajbHbIE 3HAHUS, SBJISIOTCS
cleAyrolue JUCUUIIIMHBL: MaTrepuaibl 3JIeKTPOHHOM TEXHUKH, TBEepAOTEIbHAs SIEKTPOHHUKA.
[locnenyromumu  AUCUMIUIMHAMU  SIBJIAIOTCS:  OCHOBBI  MPOEKTUPOBAHMSI  AIEKTPOHHOM
KOMITOHEHTHOM 0a3bl, TexHOIOorus: MaTepuagoB MUKPO- U HAHODJIEKTPOHUKH, MUKPOCXEMOTEXHHUKA.

3. TpeOoBaHus K pe3yJibTaTaM 0CBOCHUS AMCUMILIMHBI

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

— OIIK-4 roTOBHOCTBIO MPHUMEHSTh COBPEMEHHBIE CPEJCTBA BBINOJIHEHUS U PENAKTUPOBAHUS
M300paXeHUI 1 YyepTekel U MOArOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JOKYMEHTAIIHH;

— JTICK-1 cnocoOGHOCThIO BIAJETh COBPEMEHHBIMHU METOJAMU pacyeTa M MpPOEKTUPOBAHUS
U3JIEIUHA MUKPOAJIEKTPOHUKH U TBEPIOTEIBHOM JIEKTPOHUKH, CIIOCOOHOCTBIO K BOCTIPUATHIO, pa3paboTke
1 KPUTHYECKOI OLIEHKE HOBBIX CITIOCOOOB MX IIPOEKTUPOBAHNUS;

— JICK-3 roTOBHOCTbIO K  BBINOJIHEHHIO  HAy4YHO-UCCIIEAOBATENIbCKUX U OIBITHO-
KOHCTPYKTOPCKMX paboT B 00JIaCTH MNPOM3BOACTBA M3AEIUIl MUKPOIIEKTPOHUKU U TBEPAOTEIHbHON
AIEKTPOHUKHU;

B pesynbprare n3ydeHus JUCUMIUIMHBI CTYIEHT JOJDKEH:

— 3HaTh COBPEMEHHbIE NMPOTPAMMHBIE MPOAYKTHI sl pa3pabOTKH TOMOJOTMYECKUX 4YepTexkeit
AJIEMEHTOB M NPUOOPOB MHUKPOIIEKTPOHUKA U HAHOCHUCTEMHOMN TEXHHKH; COBPEMEHHbBIE METOJIMKU
pacueTa U IPOEKTUPOBAHHUS 3JIEMEHTOB U NPUOOPOB MUKPOAIEKTPOHUKH U HAHOCHUCTEMHON TEXHHMKH C
HCIIOJIb30BAaHUEM  IPOrPAMMHBIX  KOMIUIEKCOB; TpeOOBaHUS K OG(OPMIIEHUI0 KOHCTPYKTOPCKOM
JOKYMEHTAIMH MPU pa3padOTKe AIEMEHTOB U IPUOOPOB MUKPOIIIEKTPOHUKU U HAHOCHCTEMHON TEXHUKH;

—  YMeTb BBINOJHATH TOTOJIOTMYECKHE YEPTEXKHU DJIEMEHTOB U MPUOOPOB MUKPOIIEKTPOHUKU U
HAaHOCUTEMHOW TEXHMKM C HCIOJB30BAHUEM IMPOrPAMMHBIX KOMIUIEKCOB; IIPOBOJUTH pacder |
[IPOEKTUPOBAHUE D3JIEMEHTOB U NPUOOPOB MHUKPOIIEKTPOHUKM M HAHOCUTEMHON TEXHUKHU C
HCIOJIb30BAaHUEM TPOTPAMMHBIX KOMIUIEKCOB; OQOPMIIATH KOHCTPYKTOPCKYIO JOKYMEHTAIMI0 Ha
puOOPHI U YCTPONUCTBA MUKPOIIEKTPOHUKU M HAHOCUTEMHON TEXHUKU

— BJajJeTb METOJUKON pacyera, MOJEIMPOBAHUS U MPOEKTHUPOBAHUS NMPUOOPOB U yCTPOMCTB
MUKpPORJIEKTPOHUKH W HAHOCUTEMHOM TEXHUKH; MpPOrpaMMHBIM oOecrieueHueM s ogopmieHus
KOHCTPYKTOPCKOM JOKYMEHTAllMM Ha NpUOOphl M YCTPOICTBA MHUKPOIIEKTPOHUKH M HAHOCHUTEMHOM
TEXHUKH; POrpaMMHBIM 0OecriedeHueM Juis GOPMUPOBAHMSI TOTIOJIOIMYECKUX YepTexeil Ha mpudopsl 1
YCTPOMCTBAa MUKPOIJIEKTPOHUKH U HAHOCUTEMHOMN TEXHHUKH;

4. O0beM NUCHMILIMHBI U BUABI Yu4eOHO# padoThl
OO011ast TPYI0€MKOCTh IUCHUIUIMHBI COCTABISAET 9 3aU€THBIX €IMHUILIBI U MPEACTaBIeHa B TaOIuIe

4.1.

Tabnuna 4.1 — TpymoeMKOCTh JUCITUTIITUHBI
Ne Buner yueGHOM nestenibHOCTH 5 cemectp 6 cemecTp Bcero Enunnnet
1 |Jlekuun 36 36 4acoB

2 |IlpakTnueckue 3aHATUSA 20 20 4acoB

3 | JlabopaTopHBIC 3aHATHUS 16 16 4acoB

4 | Bcero ayquTOpHBIX 3aHATUI 72 72 4acoB
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5 | W3 Hux B UHTEpaKTUBHOU hopme 8 8 4acoB
6 | KypcoBoe mpoexTupoBanue 0 16 16 4acoB
7 | CamocTtosTenbHas pabora 72 128 200 4acoB
8 |Bcero (0e3 ax3ameHa) 144 144 288 4acoB
9 |IloaroroBka M ciada sK3aMeHa 36 36 4acoB
10 |OGmias Tpy10E€MKOCTh 180 144 324 4acoB
5 4 9 3.E
5. ConeprxaHue QM CHUNITHHBI
5.1. Pa3neJibl JMCHUIIMHBI U BUAbI 3AHATHI
Paznensr qucuuIuiMHBL U BUBI 3aHATUN TPUBEACHBI B TabmuIe S.1.
Tabnuna 5.1 — Paznensl [UCUTUIMHBL U BUIBI 3aHATHNA
Hpair o 2 | Camoc Beero dopmupyem
nyecku | Jlabopa § =' o 4acoB
HaszBanus pasznenos Jlekuun o E £ TosATen bIE
Ne € |TOpHBIE| O ¥ = (6e3
JUCIIMTUTAHBI " & 8 g bHas KOMIIETEHITN
3aHATH | pabOTHI 2 & JK3aMe
= | pabora u
s Ha)
Brenenue 0 0 4 6 [ICK-1
2 | KoHcTpyHpOBaHUE U pacyeT 6 0 14 28 OIIK-4,
3JIEMEHTOB THOPUTHBIX [1CK-1,
MHKPOCXEM [1CK-3
3 | [IpoekTupoBaHue TOMOJIOTUU 4 4 8 0 22 38 OIIK-4,
TUOPUAHBIX CXEM [1CK-1,
[1CK-3
4 |IIpoexkTupoBaHUE U pacueT 8 6 4 0 16 34 OIIK-4,
MOJIYTIPOBOJHUKOBBIX TPHUOOPOB [1CK-1,
U DJIEMEHTOB [1CK-3
MTOJTYIIPOBOTHUKOBBIX
MHKPOCXEM Ha OUMOJISPHBIX
TpaH3UCTOpax
5 |IIpoexTupoBaHHE TOMOIOTHU 8 0 0 0 4 12 OIIK-4,
OUIOSPHBIX [1CK-1,
ITOJTYIIPOBOTHUKOBBIX [1CK-3
MHKPOCXEM
6 |I[IpoexkTupoBaHue u pacueT 4 4 0 0 8 16 OIIK-4,
2JIEMEHTOB MOJIYITPOBOJIHUKOBBIX [1CK-1,
MHUKpPOCXEM Ha CTPYKTypax [1CK-3
MeTaJIJI-TUIICKTPUK-
nosryripoBogHuK (M/IIT)
7 |IIpoextupoBanue bUC u CBUC 6 0 0 0 4 10 OIIK-4,
I1CK-1,
[1CK-3
8 |KypcoBoe nmpoekrrupoBaHue 0 0 0 16 128 144 OIIK-4,
I1CK-1,
[1CK-3
Uroro 36 20 16 16 200 288
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5.2. Conep:xkanue pa3aeioB JUCHUIIHHBI (110 JEKI[UAM)

Coneprxkanue pa3aenoB TUCHUILIMH (TI0 JICKIUSM ) IPUBEACHO B Ta0OmwuIe 5.2.

Tabnuua 5.2 - ConepxaHue pa3fenoB AUCUUILIINH (10 JIEKIIHIM)

HasBanus pasznenos

Coneprkanue pa3aesioB TACIUILTAHBI
110 JICKIIHUSM

Tpynoe
MKOCTbH

(dac.)

dopmupye
MBIC

KOMIIETCHI]
nn

5 cemectp

1 Bsenenune

OcHoBHBIE IPOOIEMBI U 331a41 Kypca.
Knaccudukanus Mukpocxem mno
(GYHKIIMOHATBHBIM, CTPYKTYPHBIM U
KOHCTPYKTOPCKO-TEXHOJIOTMYECKUM
npu3HakaM. Crucrema yClIOBHBIX
0003HauEHUN MUKPOCXEM.
MapxkupoBka.

[1CK-1

2 | KoHcTpyHnpoBaHHE U pacyer
3JIEMEHTOB T'MOPUTHBIX MUKPOCXEM

Tunel nouoxek. Konecrpyknuu n
pacyeT INIEHOYHBIX PE3UCTOPOB.
KoHcTpykumu u pacueT mieHOYHBIX
KOHJAeHcaTopoB. KoHcTpykumu u
pacueT MIEHOYHBIX UHAYKTUBHOCTEH.
Pacuer nieHo4HbIX TPOBOHUKOB U
KOHTaKTHBIX IJIomanok. Konerpykunu
HaBECHbIX KOMIIOHEHTOB. KoHcTpyKInn
u pacuer CBY I'IC. Koncrpykuuu u
pacyeT 3JIEMEHTOB TOJICTOIIICHOYHBIX
ncC.

OITK-4,
TICK-1,
MICK-3

3 | [IpoexkrupoBaHuE TOMOJIOTUU
TUOPUAHBIX CXEM

Oco0OeHHOCTH TOTOJIOI MM THOPUAHBIX
WC u sTansl ee MpoeKTHPOBAHUS.
Oco0eHHOCTH TOIIOJIOTUH U3AETHI
tumna "cucrema B kopnyce" (CsK).
[Tapa3uTHbl€ CBA3U B THOPUAHBIX
MUKpocxemax. Pacder TemioBoro
peKuMa THOPUIHON MUKPOCXEMBI.
MeTo/ 161 IOBBIIICHUS HAJIS)KHOCTH
THOPHTHBIX HHTETPATBHBIX CXEM.
KoHcTpykTopckasi JOKyMeHTAIHS.

OITK-4,
TICK-1,
MICK-3

4 | [IpoexTupoBaHHE U pacyeT
MIOJIYTIPOBOTHUKOBBIX ITPUOOPOB U
3JIEMEHTOB MOJIYIPOBOJIHUKOBBIX
MHKPOCXEM Ha 6I/IHOH${pHBIX
TpaH3UCTOpax

OcHOBHbBIE 0COOEHHOCTH OUMOISIPHBIX
MIOJIYTIPOBOTHUKOBBIX MUKPOCXEM.
[TonnoxKu noIynpOBOAHUKOBBIX
MuKpocxeM. [laccuBHbIe TIEMEHTBI
MIOJIYTIPOBOTHUKOBBIX MUKPOCXEM.
KoncrpynpoBanue u pacuer
UHTErpajbHBIX PE3UCTOPOB U
KOHJIEHCATOPOB. AKTUBHBIE 3JIEMEHTHI
MIOJIYTIPOBOTHUKOBBIX MUKPOCXEM.
Br160p ¢uznueckoit CTpyKTypsl U
KOH(QUrypauu TpaH3ucTopon. Pacuer
OCHOBHBIX [TAPaMETPOB OUTIOJIIPHBIX
TPaH3UCTOPOB. [[noAHbIE BKIFOUEHUS
TPaH3UCTOPHBIX CTPYKTYP.
[IpoextrpoBanue TMOA0B U

OITK-4,
TICK-1,
MICK-3
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TpaH3ucTopoB ¢ Oapbepom LLloTTKH.

[IpoexTupoBaHue TOMOIOTUU

6I/IHOJ15[pHBIX IMOJIYIIPOBOJHHUKOBBIX

MHUKPOCXEM

CriocoObl U30JISUH 3JIEMEHTOB
MIOJIYTIPOBOJHUKOBBIX MUKPOCXEM Ha
OUMOJIAPHBIX TpaH3ucTopax. OCHOBHBIE
[IpaBUJIa MPOEKTUPOBAHUS TOTIOJIOTHH
MIOJIYTIPOBOJHUKOBBIX MUKPOCXEM Ha
OUIIOJISIPHBIX TPAH3UCTOPAX.
OocbeHHOCTH TPOEKTUPOBAHUE
u3enui Tuma ""cucremMa Ha Kpuctauie"
(CHK). ITapazutHbie 3 PeKThI.
MuKpo3IeKTPOMEXaHUUECKUE CUCTEMBbI
(MBMC). ®oTOHHBIE KPUCTAILIBI.
Hatuuku. Cencopsl. bruounrsbl.
buopeakropsi. «JlaGoparopust Ha
kpuctamiey. Koncrpykropcekast
JOKYMEHTAIUSI.

OITK-4,
TICK-1,
ICK-3

[IpoextnpoBanue u pacuer
2JIEMEHTOB IOJIYITPOBOJIHUKOBBIX

MHKPOCXEM Ha CTPYKTypax MeTasll-

JTUBIIEKTPUK-TIOYIIPOBOAHUK

(MAI)

Bupel noneBbix nHTerpanbabix M-
TpaH3ucTopoB. Bribop dpusnyeckoit
CTpYKTypb! 1 pacuer M/III-
Tpan3uctopa. OCHOBHbIE PUHIUIIBI
noctpoenuss MII1 mukpocxem.
NuBeprop. [IpoextupoBanue
tonosiornn M/IIT mukpocxem.

OITK-4,
TICK-1,
ICK-3

[Ipoexruposanue bBUC u CBUC

O6mas xapakrepuctuka bBUC u CBUC.
OcHoBHbIE TapaMeTPHl,
XapaKTepHU3yIOIHe KOHCTPYKTHBHO-
TEXHOJIOTUYECKHE U CXEMOTEXHUUECKHE
ocobennoctu BUC. Tlpuniumnst
BBITIOJIHEHUS CUCTEMBI COSTMHEHHUI B
BUC. ®dynkuuonaibHo-
WHTETPUPOBAHHBIC JIEMEHTHI.
WHkeKnoHHas: MHKEKITMOHHO-
nosieBas joruka. Marpuunsie BUC.
ba3zoBbie MaTpu4HBIC KPUCTAIITBI HA
OCHOBE OUIOJISIPHBIX TPAH3UCTOPOB.
ba3zoBbie MaTpuYHBIC KPHCTAILIB HA
ocHose M/III-cTpykTyp.
[Tporpammupyemble IOTHYECKHE
matpuusl (IUIM). I[IJIM na MIII-
TPaH3UCTOpaXx C IUIABAIOIIUM 3aTBOPOM.

OITK-4,
TICK-1,
MICK-3

Utoro

36

5.3. Pa3neJibl AMCHMILVIMHBI U MEKIUCHUIIMHAPHBIE CBA3H ¢ 00ecneYuBAIMIMMH (NPeAbILYIIMMU)

U o0ecreurBaeMbIMHU (HOCJ]C}]yIOlIII/IMI/I) AUCIHHUIIVIMHAMHA

Paznenbl quctumivHbl 1 MEXIUCIMIUIMHAPHBIE CBA3U C 00ECIEYMBAIOIUME (TIPEIBIAYIIUMHI) U
obecreunBaeMbIMH (IT0CEAYIONMMHI ) TUCIUTIIIMHAMY TIPEICTaB-JICHBI B TabmuIe 5.3.

Tabnuna 5.3 - Paznensl JUCIUTIIIUHBI U MEKIUCIUTTMHAPHBIC CBSI3U

Ne

HaunmenoBanue JAUCHUITIINH

Ne paznenoB naHHOW AUCHMIUIUHBI, AJ1 KOTOPBIX HEOOXOAUMO
n3ydeHue 00ecneurBaonuX U 00eCceYnBaeMbIX JUCIUIUINH

1

2 3 4 5

6

7

8
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[IpenmecTByromme qUCUUILIMHBL

1 |Marepunansl 37€KTpOHHOM
TEXHUKH

+ +

2 | TBepaooTenbHast 3IEKTPOHUKA + + + + + + +

[Tocnenyromme AMCUUTUIMHBI

1 | OcHOBBI NPOEKTUPOBAHUS

JIEKTPOHHON KOMIIOHEHTHOM + + + + + +
6a3bl

2 | TexHoJIOTMs MaTepraIoB n n n
MHKPO- ¥ HAHONIEKTPOHUKHU

3 | MukpocxeMOoTeXHHKa + + + + + + +

5.4. CooTBeTCTBHE KOMIIETEHI, GOPMHUPYEMBIX PH U3YyUYEHUH TUCHUTLINHBL, U BUI0OB 3aHATHI
CootBercTBUE KOMMETEHLUN, (POPMUPYEMBIX MPH W3YYEHUU IUCHUIUIMHBI, U BUIOB 3aHATHUI
MpeacTaBieHo B Tabnuie 5.4

Tabmuua 5. 4 — CooTBeTCTBUE KOMIIETEHUMH M BHJIOB 3aHATUN, (OPMHUPYEMBIX IpPU H3YYEHHUU
TMCIUTUTAHBI
Bunpel 3ansaTrii
Komnerennu - a6
aKTHYECKUE abopaTopHbIe
n Jlexuun P patop CamocrosrtenpHas pabora
3aHATHUS 3aHATHUS
OIIK-4 + + +
[ICK-1 + + +
I1CK-3 + + +

6. UnTepakTUBHBbIE MeTOAbI M (POPMBbI OPraHU3ANNHU 00ydeHHS
TexHOJIOruM HMHTEPAKTHUBHOIO OOy4eHHUs MpU pa3HbIX QopMmax 3aHATHM B yacax IpPHUBEICHBI B
Tabnuie 6.1
Tabnuua 6.1 — TeXHOIOTruM UHTEPAKTUBHOTO 00y4eHUs IPU pa3HbIX popMax 3aHITHUH B acax

NHTtepakTtuBHBIE NpakTHyeckue | MIHTEpakTUBH
Meto bt Bcero
3aHATHUS BIC JICKITHH
Case-study (MeTOT KOHKPETHBIX 2 2
CUTYaIHi1)
Mo3srosoii mTypm
Pa6ora B komanje
[Ipe3eHTanuu ¢ UCNOJIL30BAHUEM 2
CJIAJIOB C 0OCYKJICHHEM
Utoro 6 2 8
7. JIabopaTopHbIi NPAKTUKYM
Coneprxanne 1abopaTopHBIX PaboT mpuBeAeHO B Tadmuie 7.1.
Tabnuua 7. 1 — Coneprxanue 1a00paTopHBIX padboOT
dopmupye
Tpynoe MBbIE
Ne HazBanus paznenon Copneprxanue 1a00paTOpHBIX pabOT | MKOCTb
(4ac.) |KOMIIETEHI]
U
5 cemectp
1 | KoHcTpynpoBaHue n pacuer OcaxeHue pe3ucTUBHBIX U 4 OIIK-4,
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3JIEMEHTOB T'MOPUIHBIX MUKPOCXEM | IPOBOJSIIUX IJIEHOK. [1CK-1,
[1CK-3
2 |IIpoexTupoBaHHE TOMOJOTUH N3ydyeHnune norpentHoCcTy U3roTOBICHUS 4 OIIK-4,
TUOPUAHBIX CXEM TOHKOIUIEHOYHBIX PE3UCTOPOB [1CK-1,
[1CK-3
3 | [IpoexktupoBaHuE TOMOJIOTUU N3roronenue u uccienoBaHue 4 OIIK-4,
TUOPUAHBIX CXEM TOHKOILJICHOYHBIX KOHJIEHCATOPOB [1CK-1,
[1CK-3
4 | [IpoexTupoBaHHE U pacyeT TexHosI0rus NMoJTy4eHus 4 OIIK-4,
MOJIYTIPOBOHUKOBBIX TPUOOPOB U | U (Y3MOHHBIX P-N EPEXOI0B [1CK-1,
JIEMEHTOB IOJIYITPOBOJIHUKOBBIX [1CK-3
MHUKpPOCXEM Ha OUTIOJISIPHBIX
TpaH3UCTOpax
Utoro 16
8. IlpakTHUyeckune 3aHATHS
Coneprxkanue MpakTUYECKUX padboT MpuBeaeHO B Tabmuie 8. 1.
Tab6nuna 8. 1 — Coneprkanue MpakTHIECKUX padoT
dopmupye
Tpynoe MBbIE
Ne HasBanus pasnenos ConeprxkaHue NPaKTUYECKUX 3aHATUN | MKOCTh
(4ac.) |KOMIIETEHI]
uu
5 cemectp
1 |KoHcTpyHpoBaHuE U pacyeT Pacuer miieHouHbIX pe3uctopoB. Pacuer 6 [ICK-1,
AJIEMEHTOB T'MOPUIHBIX MUKPOCXEM | IJIEHOYHBIX KOHAEHcAaTopoB. Pacuer [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 | [IpoexkrtupoBaHue u pacuer Pacuet nosynpoBOAHUKOBOTO 6 OIIK-4,
MOJTYIIPOBOTHUKOBBIX TPHOOPOB U | pe3uctopa. Pacuer [ICK-1,
3JIEMEHTOB MOJIYIPOBOJIHUKOBBIX [TosrynpoBOJHUKOBOTO KOHEHCATOPA. [1CK-3
MHKPOCXEM Ha OUMOJISPHBIX Pacuer GunonsipHoro TpaH3ucTopa.
TpaH3UCTOpax
4 | I[IpoexTupoBaHHE U pacyeT Pacuer M/III-Tpan3uctopa u 4 OIIK-4,
3IEMEHTOB MOJYIPOBOAHUKOBBIX 3JIEMEHTOB Ha €r0 OCHOBE. [ICK-1,
MHKPOCXEM Ha CTPYKTypax MeTasll- [1CK-3
TUBJIEKTPUK-TIOTYIIPOBOAHUK
(MAI)
Hroro 20

9. CamocrosiTeibHas padoTa
Bunel camocTosiTenbHON paboThl, TPYAOEMKOCTh U (hOpMUpYEMble KOMIIETEHIIMH MPEACTABIEHBI B

Tabmuue 9.1.
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Tabnuua 9.1 - Buasl camocTosiTennbHOM paboThl, TPYI0EMKOCTh U (POPMHUpPYEMbIE KOMIIETEHLIUN

Tpyo dopmupy
Byl caMOCTOATENIBHOM | EMKOC CMPIC
Ne HasBanus paznenos @OpMBI KOHTPOJIS
padote! ™™ kommeren
(dac.)
002078
5 cemectp

1  |IIpoektupoBanue u [ToaroroBka k 6 | OIIK-4, |Oruer no yaboparopHoit
pacuer MIPAKTUYECKUM 3aHIATHUAM, [ICK-1, |paGote, KontrponpHas
MIOJIYTIPOBOTHUKOBBIX ceMUHapam I[ICK-3  |pabota, Dx3ameH
puOOPOB U IIEMEHTOB
MIOJIYTIPOBOTHUKOBBIX
MHUKpPOCXEM Ha
OUIIOSPHBIX
TpaH3UCTOpax

2 |IIpoextupoBanue u [ToaroroBka k 4 |OIIK-4, |KoutponbHas pabora,
pacyeT IEeMEHTOB MPAKTUYECKUM 3aHATHSM, IICK-1, |Ox3amen
ITOJTYIIPOBOTHUKOBBIX CEMHHapaM [1CK-3
MHUKpPOCXEM Ha
CTPYKTypax MeTal-

JUDJIEKTPUK-
nosryripoBogHuK (M/IIT)

3 | KoucrpyupoBanue u [TogroroBka k 4 |TICK-1, |Oruert no nabopaTopHOit
pacyer 2IEMEHTOB MIPAKTUYECKUM 3aHIATHUAM, [ICK-3  |pabote, KonrponpHas
TUOPUAHBIX MUKPOCXEM | CEMHHapam pabota, DKk3aMeH

4  |IlpoektupoBaHue [TogroroBka k 6 | OIIK-4, | KourposbHas pabora,
TOTIOJIOTHH TUOPUIHBIX | IPAKTUYECKUM 3aHSTHSIM, [ICK-1, |DOx3amen
CXeM CEMHHAapaM [1CK-3

5 |IIpoextupoBanue [IpopaboTka 4 |OIIK-4, |KoutponbHas pabora,
TOTIOJIOTHH THOPUIHBIX | JIEKIIMOHHOTO MaTepuaia [ICK-1, |DOx3amen
cXeM [1CK-3

6 |BBenenue [IpopaboTka 4 |TICK-1 |Dx3amen

JIEKLIIMOHHOTO MaTepuaa

7  |IlpoextupoBanue BUC u | IIpopaboTka 4 |OIIK-4, |KoutponbHas pabora,

CbUC JIEKIIMOHHOTO MaTepuaia [ICK-1, |Dx3amen
[1CK-3

8 |lIpoexTupoBanue u [IpopaboTka 4 |OIIK-4, |KoutponbHas pabora,
pacydeT IEMEHTOB JIEKIIMOHHOTO MaTepuala [ICK-1, |DOx3amen
ITOJTYIIPOBOTHUKOBBIX [1CK-3
MHUKpPOCXEM Ha
CTPYKTypax MeTal-

JUAJIEKTPUK-
nosryripoBogHuK (M/IIT)

9 |IIpoexTupoBaHue [IpopaboTka 4 |OIIK-4, |KoutponbHas pabora,
TOTIOJIOTHH OUIIOJISIPHBIX | JIEKIIMOHHOTO MaTepuasia [ICK-1, |DOx3amen
ITOJTYIIPOBOTHUKOBBIX [1CK-3
MHUKPOCXEM

10 |IIpoexTtupoBanue u [IpopaboTka 4 |OIIK-4, |KoutponbHas pabora,
pacuer JIEKIIMOHHOTO MaTepuala [ICK-1, |DOx3amen
ITOJTYIIPOBOTHUKOBBIX [1CK-3
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puOOPOB U IIEMEHTOB
MOJTYTIPOBOTHUKOBBIX
MHUKPOCXEM Ha
OUIONSPHBIX
TpaH3uCcTOpax
11 |KoncTpyupoBanue u [IpopaboTka 4 |OIIK-4, |KoutposnbHas pabora,
pacyder IEMEHTOB JIEKIIMOHHOTO MaTepuala [ICK-1, |DOx3amen
TUOPUAHBIX MUKPOCXEM [1CK-3
12 |KoHcTpyHnpoBaHue u OdopmieHnre 0T4ETOB 110 6 | OIIK-4, |Oruer no ys1aboparopHoit
pacder IEeMEHTOB nabopaTopHbIM paboTam I[ICK-1, |pabote
TUOPUAHBIX MUKPOCXEM [1CK-3
13 |IIpoektupoBanue OdopmieHne 0T4ETOB 10 6 | OIIK-4, |Oruyer no y1aboparopHoit
TOTIOJIOTHH THOPUIHBIX | J1abOpaTOpPHBIM padoTam I[ICK-1, |pabote
CXeM [1CK-3
14 |IIpoektupoBanue u OdopmieHre 0T4ETOB 10 6 | OIIK-4, |Oruer no ys1aboparopHoit
pacuer nabopaTopHbIM paboTam I[ICK-1, |pabore
ITOJIYIIPOBOTHUKOBBIX [1CK-3
puOOPOB U IIEMEHTOB
MOJTYIIPOBOTHUKOBBIX
MHUKPOCXEM Ha
OUIOISPHBIX
TpaH3uCcTOpax
15 |IIpoexktupoBanue OdopmieHre 0T4ETOB 10 6 | OIIK-4, |Oruer no ys1aboparopHoit
TOTIOJIOTHH THOPUIHBIX | J1abOpaTOpPHBIM paboTam I[ICK-1, |paGote
cXeM [1CK-3
Bcero (6e3 sx3amena) 72
16 |IloaroroBka K SK3aMeHY 36 DKk3ameH
Hroro 108
6 cemecTp
Bcero (6e3 sx3amena) 128
1  |BrinonHeHue KypcoBOro npoekra (paboTsl) 128 |OIIK-4, |3ammuTa KypcOBBIX
[ICK-1, |mpoekroB (pabor),
[ICK-3 | KommoneHT
CBOEBPEMEHHOCTH
Hroro 128

9.1. Tembl KypCcOBBIX IPOEKTOB (padoT)

BapuanTt Nel IlpoextupoBanue nHterpainbHoit cxembl K237VI13
Bapuant Ne2 IlpoextupoBanue uHTerpaibHoit cxembl K2Y(C2412
Bapuant Ne3 IlpoextupoBanue uHterpaibHoit cxembl K237XAS
Bapuant Ne4 IlpoextupoBanue uHTerpaibHoit cxembl K237XA3
Bapuant Ne5 IlpoextupoBanue unrerpaibHoit cxembl K237XA1
Bapuant Ne6 IlpoextupoBanue uHterpanbHoit cxembl K2YC245
Bapuant Ne7 IlpoextupoBanue unrerpanbHoit cxembl K27)KA371
BapuanTt Ne§ IlpoextupoBanue unrerpagbHoit cxembl K2YC371
Bapuant Ne9 IlpoextupoBanue unrerpaibHoit cxembl K22)KA372(K237XA2)
Bapuant Nel0 [IpoexrupoBanue nnrerpanbaoi cxembl K2YC372
Bapuant Nell IlpoekrtupoBanue unterpanbHoil cxembl K2TC241
Bapuant Nel2 [IpoexrupoBanue nnrerpanbHoit cxembl K2V (C246
BapuanTt Nel3 [IpoexrupoBanue nnterpanbHoi cxembl K2V (248
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Bapuant Nel4 [IpoexrupoBanue nnrerpanbHoit cxembl K2KT241
Bapuant Nel5 [IpoexrupoBanue nnterpanbHoi cxembl K2V (C247
Bapuant Nel6 [IpoexrupoBanue nnrerpanbHoit cxembl K2Yb241
Bapuant Nel7 [IpoexrupoBanue nnrerpanbaoi cxemsl K2V (C2410
Bapuant Nel8 [IpoexrupoBanue nnrerpanbHoit cxemsl K2YC2414
Bapuant Nel9 [IpoexrupoBanue nnrerpanbHoit cxembl K2XKA246
Bapuant Ne20 [IpoexrupoBanue nnrerpanbHoit cxembl K2XKA245
Bapuant Ne21 [IpoexrupoBanue nnrerpanbHoit cxembl K2XKA241
Bapuant Ne22 [IpoexrupoBanue nnterpanbHoi cxemsl K2V (C244
[TonHpblit TeKeT 3aaHus], TPeOOBaHUS K MOSICHUTEIbHON 3aIllMCKe, a TAKXKE MpaBuiia 0POpMIICHUS
yKa3aHbl B METOJMYECKOM ITOCOOHH TI0 KypCOBOM padoTe.

10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa Jjisi OlleHKH yCIIeBAeMOCTH CTYI€HTOB

11.1. bBajuibHbIEe OLEHKH Il 3JIEMEHTOB KOHTPOJIS
Tabnuua 11.1 — banbHbIe O1eHKHU U1 3IEMEHTOB KOHTPOJIS

. . MakcuManbHbII
. MaxkcuManbHBIH MaxkcuManbHbBIH
DJeMeHThl y4eOHOM OaJi 3a nmepuon Bcero 3a
6amn Ha 1-yto KT ¢ | Gayn 3a nepuon
JEATETbHOCTH Mexay 2KT u Ha cemMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
Konrponbnas padora 10 20 20 50
Otuer no n1aboparopHOit 10 10 20
pabore
DKk3ameH 30
Hapacraromum nrorom 10 40 70 100
6 cemecTp
3ammTa KypcoBbIX 70 70
MPOEKTOB (paboT)
Kommnonent 10 10 10 30
CBOEBPEMEHHOCTHU
Hapacraromum nrorom 10 20 100 100
11.2. llepecyeT 0a/1U10B B OLIECHKH 32 KOHTPOJIbHbIE TOUKHU
[Tepecuer OanIoB B OIICHKU 3a KOHTPOJIbHBIE TOUKH MPEACTaBIeH B Tabmuie 11.2.
Tabnuna 11. 2 — Ilepecuer 6ay10B B OIEHKH 332 KOHTPOJIBHBIE TOUKH
bamibl Ha 1aTy KOHTPOJIBHOW TOYKH Ornenka
> 90% OoT MakcuMaJIbHOW CyMMBI 0autoB Ha naty KT 5
Ot 70% 1o 89% ot makcumanbHOU cymMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot makcumanbHOU cymMbl OaiioB Ha naty KT 3
< 60% oT MakcuManbHOM cyMMbl OaiuioB Ha aaty KT 2

11.3. IlepecyeT cyMMBbI 62J1JIOB B TPAAMIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY

[lepecuer cymmbl OaJIJIOB B TPAJUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY MPEJCTaBIIEH B TaOIuIe

11.3.
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Tabnuua 11. 3 — [lepecueT cymmbl OaJIJI0B B TPAAUIIMOHHYIO U MEXKIYHAPOAHYIO OIICHKY

Hrorosas cymma 6anios,

Onenka (I'OC) YYHUTBIBAECT YCIEUIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

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

4 (xopo110) (3a4TeHO) 75 - 84 C (xopor11o0)
70-74 D (ynoBneTBOpUTENIBHO)
65 - 69

3 (YyHOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraentio)
2 (meynoseTsopuTensHO) (HE Hwmxe 60 6amios F (meynoBneTBopuTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecTiedeHne T CUUTITTUHbI

12.1. OcHoBHas JuTEparypa

1. TlpoekTupoBaHue U KOHCTPYHPOBAHHE UHTETPAJIbHBIX MUKPOCXEM : yueOHOoe nocobue / A. A.
Kuransckuii ; denepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHMI TOCYIapCTBEHHBIH YHHUBEPCUTET
CHCTEM YIpaBJIeHUS U paanoNiekTpoHuku, Kadenpa ¢puznueckoii anekrponuku. - Tomck : TYCVYP, 2007.
- 195 c. (nanuuue B 6ubnuorexke TYCVYP - 50 3k3.)

2.  OcHOBBI IPOEKTUPOBAaHUS UHTErpanbHbIX cxeM u cuctem / I I. Ka3zénnos. - M. : BUHOM.
Jlaboparopus 3nanui, 2005. - 295 c. (Hanuuue B 6udnnorexke TYCVYP - 31 3k3.)

3. TexHomorusi, KOHCTPYKIIMM W METOJbl MOJCIUPOBAHMS KPEMHHEBBIX HHTETPAITBHBIX
MHUKpocxeM: yueOHoe nocobue juig By30B: B 2 4. / pen. F0. A. Hamneirus. - M. : BUHOM. JlaGopatopus
3HaHu#, 2012 - 423 c. ISBN 978-5-94774-538-2. (nanuuue B oubnuoreke TYCYP - 35 7k3.)

12.2. JlonosiHUTEIbHAA JIUTEPATYPaA

1. CpopaBoyHoe mocoOue Mo KOHCTPYMPOBAHHUIO MHUKPOCXEM : CHpaBO4YHOE u3AaHue / D. A.
Marcon, JI. M. KpbpkanoBckuit. - MuHCk : Bemmitiras mikomna, 1982, - 224 ¢. (manuuue B 6ubnmoreke
TYCYP - 51 3k3.)

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

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

12.3. Y4yeO6HO-MeTOIUYECKOE TOCOOHEe U POTrPaAaMMHOE oOecreuyeHue

1. TlpoekTupoBaHue U KOHCTPYHMPOBAaHHE HHTETPAIBbHBIX MUKPOCXEM : YUeOHO-METOJHYECcKOe
nocoOue Mo ayAUTOPHBIM MPAKTUUYECKUM 3aHATUSIM U CaMOCTOSTENbHOM paboTe A CTYIEHTOB
cnenuanbHoctd 210104 "MukpoanekTpoHuka U TBepAoTenbHas snekTpoHuka" / A. A. XKuranbckuil ;
@enepanpHOE areHTCTBO MO 00pa3oBaHHI0, TOMCKHII TOCYJapCTBEHHBI YHUBEPCUTET CHUCTEM
yhpaBJieHUs U paauoannekTponuku, Kadenpa ¢pusnueckoit anexrponuku. - Tomck : TYCVYP, 2007. - 40 c.
(nanuuue B Oubmuoreke TYCVYP - 51 3k3.)

2. IlpoekTupoBaHH€ U KOHCTPYMPOBAHUE MHTErPAIIbHBIX MUKPOCXEeM : MeToauuecKkue yKa3aHus
0 KypCOBOMY NPOEKTHUPOBAHHIO ISl CTyAeHTOB crennanbHocTn 210104 "MukposnekTpoHuka u
TBepaoTesbHas AekTpoHuka" / A. A. XKuranbckuii ; @enepalibHOE areHTCTBO 10 00pa3oBaHuI0, ToMCKU
rOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIOpaBlieHUs U paauoiekTpoHukd, Kadenpa duznueckoit
anekTpoHuku. - Tomck : TYCVYP, 2007. - 31 c. (nanmmuue B oubmuotexke TYCYP - 50 5k3.)

3. TexHonmorvs TOHKOIJICHOYHBIX MHUKPOCXEM : METOAWYECKHE YKa3aHUS IO BBIIOJIHEHHUIO
nabopaTopHbIX paboT s cTyaeHToB crnenuanbHOCTH 210104 "MUKpOIIeKTpOHHKA W TBEPAOTEIbHAS
anexkrponuka" / T. Y. lanununa, 0. B. Caxapos ; @enepajibHO€ areHTCTBO 10 00pazoBaHuto, Tomckuit
rOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBICHUS U paguoa1eKTpoHuKu. - Tomck : TYCVYP, 2007. - 63
c. (maymuue B oubmuotexe TYCVYP - 30 3k3.)
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12.4. Ba3bl JaHHBIX, THPOPMAIIHOHHO CTIPABOYHbIE H TOMCKOBbIE CHCTEMbI
1. DOnekTpoHHBIN KypHa "Hano- u MHKPOCHCTEMHAs TeXHUKa" /1
http://novtex.ru/nmst/about.shtml

13. MarepuajibHO-TeXHHYECKOe o0ecredeHue TUCUUIITUHbI

B cBs13u ¢ 00sbIIMM KOJIMYECTBOM I'payecKoro MaTepraia U PUCYHKOB 110 JaHHOW JUCLMILIMHE
JICKOIMOHHBIC 3aHATHA CICAYCT IPOBOJUTH C IMPUMCHCHHUEM ITPOCKTOPAa M KOMIIBKOTCPA U obecrieunBaTh
clTymaresiel pa3IaTouHbIM MaTepHajoM.

[TpakTrueckre 3aHATHS CJCIyeT IPOBOJAWTH B KOMIIBIOTEPHOM KJIacC€ C HCIIOJIb30BaHHUEM
MaTeMaTHICCKOTO TTaKeTa.

JlaGopatopHbie pabOTBI TPOBOJATCA MO TPATUIUOHHOW METOJUKE B CHCIHATH3UPOBAHHOM
nabopatopHoit aynutopuu kad. ®D. Jlomyck K BBITIOJHEHHIO JTa0OPATOPHBIX padOT CTYACHT MOJIy4YaeT
MOCJIE TIOTYYSHHSI COOTBETCTBYIOIIETO HHCTPYKTAXKA 110 TEXHUKE O€30MaCHOCTH.

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

15. MeToauueckne peKOMEHJAIMHU 110 OPTaHU3AIUH U3yYeHH s TUCHHIIHHBI
KoncnekrupoBanue CTyaeHTaMu JIGKIIMOHHOTO Marepuana o0s3arenbHo.  O0s3aTebHBIM
YCIIOBHEM JIOIyCKa K dK3aMEHY SIBJISICTCS BBINIOJHEHWE M 3alllMTa BCEX JIA00OPATOPHBIX PadOT, a TaKke
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

Hanpasnenue noaroroBku (cneunanbHOCTh): 11.03.04 Di1eKTpOHUKA U HAHOIJIEKTPOHUKA
[Tpoduib: MUKPO3ITeKTPOHUKA U TBEPAOTEIbHAS 3JIeKTPOHUKA

dopma 00yueHUs: OUHAA

@axynpreT: @IT, DakyJabTeT IEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa ¢pusnyeckoii 31eKTPOHUKH

Kypc: 3

Cemectp: 5, 6

VY4eOnsiii man Habopa 2013 roga

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

DKk3ameH: 5 ceMecTp
KypcoBoe npoekruposanue / Kypcosas padora: 6 cemectp

Tomck 2016

CornacosaHa Ha noprane Ne 1790 14



1. BBenenue

@®onp oueHounslx cpeacts (POC) sBisercs NpUIoKeHUEM K padoyeil mporpamme JAUCIUILINHBL
(IpakTUKK) U MpencTaBIsieT cOO00N COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaioB (TUIIOBbIE
3a1a4u (3a7aHus1), KOHTPOJIbHBIE PAaOOTHI, TECTHI U JIP.) ¥ METOJIOB UX MCIIOJIb30BAHUS, IPEAHA3HAYCHHBIX
U1 U3MEPEHUS YPOBHS IOCTHXKEHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB OOyUYEeHHUS.

®OC mno aucuuiMHe (MPAaKTUKE) HUCHOJIb3YyeTCS IMpU TMPOBEIEHUU TEKYIIEro KOHTPOJISL

YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAMU CTYAEHTOB.

[lepeueHb 3aKpeIUICHHBIX 32 TUCLUIUIMHON (ITPaKTUKOM) KOMIIETEHUIUN IpUBeeH B Tabnuie 1.
Tab6nuna 1 — [lepedensp 3akperICHHBIX 32 TUCIUILTHHON KOMITETCHIIUMA

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-TEXHOJIOTUYECKON pruOOPOB MUKPOIIEKTPOHUKH U
JOKYMEHTaluu HAaHOCHCTEMHOW TEXHUKH; COBPEMEHHBIE

[1CK-1 CIOCOOHOCTBIO BJIAJIETh COBPEMEHHBIMU MCTOJIKH pacticta i HPOCKTUPOBAHUA
METOAMH PacyeTa i IPOSKTHPOBAHHS H3EIHIT | o oH10B 1 nprGopos .
MUKDOSIEKTPOHUKH U TBEPIOTEBHO MHKPOIJIEKTPOHUKH U HAHOCUCTEMHOM
IEKTPOHUKH, CIIOCOOHOCTBIO K BOCIIPUATHIO, | o HAKH € HCIIOJIb30BAHICM HPOrPaMMHbIX
pa3paboTKe U KPUTUYECKON OLIEHKE HOBBIX KOMILIICKCOB, Tpe?OBaHm A
CHOCOO0B MX MPOEKTUPOBAHUS KOHCTPYKTOPCKOM I0KYMCHTAILUH ITpH

pa3paboTKe 371€MEHTOB U NpUOOPOB
[1CK-3 TOTOBHOCTBIO K BBIIIOJIHEHUIO HAYYHO-

HUCCJIICA0BATCIBCKUX U OIIBITHO-
KOHCTPYKTOPCKHX padoT B 00JacTH

IIPOU3BOJCTBA U3 MUKPOIJIEKTPOHUKH U

TBEPAOTEIBHOMN AIEKTPOHNUKHU

MUKPO3JIEKTPOHUKH YU HAHOCUCTEMHOMN
TEXHUKH;;

Jo/15keH yMeTh: BBIIIOJIHSTH
TOTIOJIOTMYECKHE YEPTEXKH JIEMEHTOB U
pruOOPOB MUKPOIIEKTPOHUKH U
HaHOCHUTEMHOW TEXHUKU C
MCIOJIb30BaHUEM MPOTrPaMMHBIX
KOMILJIEKCOB; IPOBOJIUTH pacueT U
MIPOEKTUPOBAHUE IEMEHTOB U MPHUOOPOB
MUKPO3JIEKTPOHUKH U HAHOCUTEMHOMN
TEXHUKH C UCIIOJIb30BAaHUEM IIPOTPAMMHBIX
KOMILJIEKCOB; 0(hOpMIISATh
KOHCTPYKTOPCKYIO JJOKYMEHTAIMIO Ha
puOOpPHI U yCTPOICTBA
MUKPO3JIEKTPOHUKH U HAHOCUTEMHOMN
TEXHUKH;

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

OO01ue XapaKTepUCTHKU MOKa3aTelell U KpuTepreB

IIpUBE/IEHBI B Tabnuue 2.
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Tabnuua 2 — O61re XapakTepuCTHUKU oKa3aTeNel U KpUTEpUEB OLIEHUBAaHUS KOMIIETEHIIUI 110 3Tanam

Tloka3arenu u
KpUTepUu

3HaThb

VYmMmeTn

Bnazers

OTnn4HO (BBICOKHIH
YpOBEHbB)

ObnanaeT pakTUUECKUMU
U TEOPETUICCKUMU
S3HaHUSAMM B IPCACIax
n3ydaeMoi o0JacTu ¢
IMOHUMAHHEM I'paHMI
MMPUMCHUMOCTHU

Ob6nanaeT nuana3oHOM
MPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pa3BUTHUS
TBOPYECKUX PELICHUN,
abcTparupoBaHUs
npooaem

KonTpomupyet padory,
MIPOBOJIUT OIICHKY,
COBEPILICHCTBYET ICUCTBUSA
paboThI

Xoportio (6a30BbIi

3HaeT GhaKThl, TPUHIIUIIBI,

O0namaer quana3oHOM

beper oTBETCTBEHHOCTH 32

YPOBEHBD) MPOIIECCHI, 00mTHe MPAaKTUYECKUX YMEHHH,  |3aBEpUICHHE 33134 B
MOHATHUS B TIpENeIax TpeOyeMBbIX Ul PEUICHUs | UCCIICIOBAHNUH,
n3ydaeMoii obnactu OTNpeeTICHHBIX MPOOIeM B | IPUCIIOCAOIMBAET CBOE

00JIaCTH UCCIIEIOBaHMUS 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

3aga4

2 Peanmu3zanus KoMneTeHIMH

2.1 Komnerennus OIIK-4

OIIK-4: rOTOBHOCTBIO NPUMEHSATH COBPEMEHHBIE CPEJICTBA BBIIIOJHEHUS U PEAAKTUPOBAHMS
M300paeHUI U YyepTekel U NOArOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTUYECKOW JOKYMEHTALIUH.

i popMHpoBaHUS KOMIETEHIIMHA HEOOXOJMMO OCYHIECTBUTD PsiJl 3TanoB. DTanbl (GOPMUPOBAHUS
KOMIIETEHIIMH, IPUMEHSEMBbIE JUIsl 3TOTO0 BUJABI 3aHATUNH W MCHOJIb3YyeMbI€ CPEICTBA OICHUBAHMS
MpeACTaBICHBI B TabmuIE 3.
Tabnuua 3 — Oranel popMUpOBaHUS KOMIIETEHLIMHU U HCII0JIb3YEMbI€ CPEICTBA OLIEHUBAHUS

Cocras 3Harhb YmeTh Bnanets

Conepxanue COBPEMEHHBIE BBINIOJIHATh IPOrpaMMHBIM

3TaroB [IPOrpaMMHBIE MPOIYKTHI | TOTIOJIOTMYECKUE YEPTEKU | 00ecreueHueM AJis
Ui pa3paboTKu 3JIEMEHTOB U MPUOOPOB (dbopMHpOBaHUS
TOTIOJIOTMYECKHUX MUKPOSJIEKTPOHUKH U TOTIOJIOTHYECKHUX
YepTekKEN ANIEMEHTOB U HAaHOCUTEMHOMN TEXHUKU C |YepTekel Ha MpuOOpsl U
npuOopoB HCII0JIb30BaHUEM yCTpoicTBa
MUKPOSJIEKTPOHUKH U MIPOrpaMMHBIX MUKPOSJIEKTPOHUKH U
HAHOCUCTEMHOMN TEXHUKU | KOMILJIEKCOB HAHOCUTEMHON TEXHUKU

Bunrl 3apsatuit

e llHTEepakTUBHBIE
IIPAKTUYECKUE 3aHATHS;
e llHTEepakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHATHUS,

o Jleknmu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEpakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEpakTUBHBIE
JIEKLUU;

e [IpakTnyeckue
3aHSATHUS;

e JlaGopaTtopHble
3aHSATHUS;

o Jleknnu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MPAKTUIECCKHUE 3aHATHUS;
e JlaGopatopHbie
3aHSTHS,

e CamocTrosTenbHas
pabora;
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Hcnons3yemsle
cpencTBa
OLICHUBAHUS

e KoHrposbHas pabora;
e DK3aMEH;

e KypcoBoe
MIPOEKTHPOBAHNE

e KoHrposbHas pabora;
e Ortuer no
nabopatopHoO# pabdoTe;
e 3ammTa KypcOBBIX
MPOEKTOB (pador);

e BrinosHenue
71ab0paTOpHBIX paboT 1
3alIiTa OTYETOB;

e 3amuTa KypcOBBIX
MPOEKTOB (pador);

e DK3aMEH; e DK3aMEH;
e Kypcosoe e 3amuTa NpakTUYeCKUuX
IIPOEKTUPOBAHUE 3a/1aHUI
@opMyIMpOBKa IIOKA3aTeled W KPUTEPUEB OLICHUBAHUSA JAHHOM KOMIIETCHLIMM IIpUBEICHA B
Tabmure 4.
Tabnuua 4 — [lokazaTenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHIIMU HA 3Tarax
CocraB 3HaTh YMmeTh Bnanern
Ommuno ® B COBCPIIICHCTBE ® I10JIb30BaThCS ® METOIMKOMH

(BBICOKUI YPOBEHD)

COBPEMEHHBIE
MIPOTPAMMHEBIE ITPOTYKTHI
VTSI pa3pabOTKH
TOTIOJIOTHYECKUX
YEPTEXKEMN DIIEMEHTOB U
npuOopoB
MHUKPOIICKTPOHUKU U
HAaHOCHCTEMHOMN
TEXHHUKH, cepy ero
MIPUMCHCHHSI, CHCTEMHBIC
TpeboBaHus,
JOCTOMHCTBA U
HEJ0CTaTKU;

COBPEMEHHBIMU
MIPOTrpaMMHBIMHU
MPOAYKTHI JUIS
pa3paboTku
TOTIOJIOTMYECKHUX
YEPTEXKEMN AIIEMEHTOB U
npuOopoB
MUKPO3JIEKTPOHUKH U
HAHOCHCTEMHOM
TEXHUKH, TIPOBOJUTH €TI0
YCTAHOBKY M HaCTPOMKY;

Pa3pabOTKH CIOKHBIX
TOTIOJIOTHYECKUX
YEPTEXKEHN DIEMEHTOB U
npuOopoB
MHUKPOIIEKTPOHUKU U
HAHOCUCTEMHOUN TEXHUKHU
C UCIOJIb30BAaHUEM
COBPEMEHHBIX
MIPOTPAMMHBIX
KOMILIEKCOB;

Xoporto (6a30BbIi

® OCHOBHBIC

® JI0JIB30BATHCA

® METOIUKOU

TEXHUKH, a TAaKKe
IIEPEYEHb CIPABOYHON U
METOAMYECKON
JUTEpaTyphl 10 padoTe ¢
HUM;

YPOBEHB) IIPOrpaMMHBIC IIPOAYKThI | OCHOBHBIMH pa3paboTKu MPOCTHIX
Ui pa3paboTKu IIPOTrpaMMHBIMHU TOIOJIOTHYECKUX
TOIOJIOTHYECKUX MIPOJIYKTBI [Tt YEepTEkKEN NIEMEHTOB U
YepTekKEHN AIEMEHTOB U pa3paboTKu pudOpoB
npuOopoB TOIOJIOTHYECKUX MHKPOIJIEKTPOHUKHU U
MHKPOIJIEKTPOHUKHU U YEepTEkKEN NIEMEHTOB U HAaHOCHCTEMHOU TEXHUKH
HaHOCHCTEMHOU npuOopoB C UCIIOJIb30BAaHUEM
TEXHUKH, a TAKXKE MHKPOIJIEKTPOHUKHU U OCHOBHBIX ITPOTPAMMHBIX
CUCTEMHbIE TPeOOBaHUs; | HAHOCHCTEMHOM KOMIUIEKCOB;

TEXHUKU;

YIOBICTBOPUTEIIBH |  IIepeuCHb ® TI0JIb30BATHCA ® METOJMKOM IOMCKA

0 (IOPOroBbI’ IIPOrPaAMMHBIX METOANYECKON U CIIPAaBOYHOM U

YPOBEHB) MPOJYKTOB IS CIIPABOYHOU METOANIECKOHN
pa3paboTKu JUTEpaTypou 1o JUTEpaTyphl 1JIs
TOIOJIOTHYECKUX IIPOTPaMMHBIM pa3pabOTKu THUIOBBIX
YEepTEkKEN NIEMEHTOB U IIPOJyKTaM, TOIOJIOTHYECKUX
puOopoB ITO3BOJISOIIEH YEepTEkKEN NIEMEHTOB U
MHKPOIJIEKTPOHUKHU U pa3pabaTbiBaTh TUIOBbIE | MPHOOPOB
HaHOCHCTEMHOU TOIIOJIOTHYECKHUE MHKPOIJIEKTPOHUKHU U

YEPTEXKU DIEMEHTOB U
npuOopoB
MHKPOIIEKTPOHUKHU U
HAHOCHUCTEMHOH
TEXHUKH;

HAHOCHUCTEMHOM TEXHUKH
C HCIIOJIb30BaHUEM
MPOrpPaMMHBIX
KOMILJIEKCOB;
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Tabmuma 5 — Drarnsl

2.2 Komnerennus IICK-1

[ICK-1: cnocoGHOCTHIO BIAJAETh COBPEMEHHBIMM METOJaMH pacueTa U MPOEKTUPOBAHUS U3IETUI
MUKPOSJIEKTPOHUKH U TBEPAOTEIBHOM 3JIEKTPOHHUKH, CIOCOOHOCTBIO K BOCIPHUSTHIO, pa3padOTKe U
KPUTHUYECKOH OLIEHKE HOBBIX CIIOCOOOB UX MPOEKTUPOBAHMUS.

i popMHUpoBaHUS KOMIETEHIIMHA HEOOXOJMMO OCYHIECTBUTD PsJl 3TAanoB. DTarnbl (GOpMUPOBAHUS
KOMIIETEHLIMH, IPUMEHSEMBbIE JUIsI 3TOTO0 BHUABI 3aHATUNH W UCHOJb3yeMbIE CpEACTBA OLCHUBAHUS
MIPEACTaBICHBI B TaOIHIE 5.
OPMUPOBaHUSI KOMIIETEHIIMH U UCIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

MHKPOIIEKTPOHUKHU U
HAaHOCHUCTEMHOU TEXHUKU

CocraB 3Harb YmeTh Bnanets
Coneprxanue ¢duszuko-marematudeckuii | [lonp3zoBaThes METOJIMKOM pacyeTa u
3TAroB anmapar 4 IporpaMMHOE€ | IPOrpaMMHBIM IIPOEKTUPOBAHUS

obecrnieueHue A pacyera |oOecreueHueM ais puOOpPOB U YCTPOUCTB
Y IIPOEKTUPOBAHUS pacuera u MUKPO3JIEKTPOHUKH U
pruOOPOB U YCTPOUCTB IIPOEKTUPOBAHUS HAaHOCUCTEMHOMN TEXHUKU

pruOOPOB U YCTPOUCTB
MHUKPOIIEKTPOHUKU U
HAaHOCHUCTEMHOU TEXHUKU

Bunrnl 3ausatuit

e llHTEepakTUBHBIE
IIPAKTUYECKUE 3aHATHS;
e llHTEepakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHATHUS,

o Jleknumu;

e CamocTrosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEpakTUBHBIE
JIEKLUU;

e [IpakTuueckue
3aHSATHUS;

e JlaGopaTtopHble
3aHSATHUS;

o Jleknmu;

e CamocTrosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MPAKTUIECCKHUE 3aHATHUS;
e JlaGopatopHbie
3aHSTHS,

e CamocTrosTenbHas
pabora;

Hcnons3yemslie
cpencTBa
OLICHUBAHUS

e KoHrposbHas pabora;
e DK3aMEH;

e KypcoBoe
IPOEKTHPOBAHNE

e KoHrposnbHas pabora;
e Ortuer no
nabopatopHoO# pabdoTe;

e 3ammTa KypcOBBIX
MPOEKTOB (padorT);

e DK3aMEH;

e 3amuTa NpakTUYeCKUuX
3a/IaHHMN.

e BrinosHenue
71a00paTOpHBIX paboT 1
3alIiTa OTYETOB;

e 3ammTa KypcOBBIX
MPOEKTOB (padorT);

e DK3aMeH;

e 3amuTa NpakTUYECKUX
3aaHui

@opMyIMpOBKa IIOKA3aTeled W KPUTEPUEB OLICHUBAHUS JAHHOM KOMIIETCHLIMM IIPUBEICHA B

Tabnuue 6.
Tabmuna 6 — [Toka3arenn ¥ KpUTEPUX OILICHUBAHKS KOMIIETCHIIMH Ha dTanax

Cocras 3HaTh VYmerts Brnaners
Otnano ® BBIBOJI OCHOBHBIX ® TIPOBOJNTH BBIBOJ o (uznKo-
(BBICOKMI YPOBEHB) | pacueTHbIX GopMyI, OCHOBHBIX (hopmyIt MaTeMaTH4eCKUM

WCIIOB3YEeMBIX JIJISI
pacdera mpuOOpPOB U
YCTPOMCTB
MHUKPOIICKTPOHUKU U
HAHOCHUCTEMHOM
TEXHUKHU. 3HAET NepPEUCHb
COBPEMEHHOTO

MPUMEHSEMBIX JIJISI
pacdera mpuOOpPOB U
YCTPOUCTB
MHUKPOIICKTPOHUKU U
HAHOCHCTEMHOM
TEXHUKH. YMEET B
COBEPIICHCTBE

annapaTOM I pemeHI/m
3a1a49 BOSHUKAKIIINUX B
x0/1€ Mpo(heCCHOHATTLHON
IesaTenbHOCTH. Bianmeer B
COBEPIIICHCTBE
IIPOrpaMMHBIM
obecrieueHueM
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MIPOTPAaMMHOTO
obecrieyeHus I
pacdera u
MIPOEKTUPOBAHUS
pruOOPOB U YCTPOUCTB
MHUKPOIICKTPOHUKU U
HAHOCHCTEMHOM
TEXHUKH;

IOJIB30BAThCS
MIPOTPaMMHBIM
obecrieueHueM
MIPUMEHSIEMBIM JIJISI
pacdera u
MIPOEKTUPOBAHUS
puOOPOB U YCTPOUCTB
MHUKPOIIEKTPOHUKU U
HAHOCHCTEMHOM
TEXHHUKH,

MIPUMEHSIEMBIM IS
pacuera u
IIPOEKTUPOBAHUS
pruOOPOB U YCTPOUCTB
MUKPO3JIEKTPOHUKH U
HaHOCHCTEMHOU
TEXHUKH;

Xoportio (6a30BbIi

® OCHOBHBIC PACUYCTHBIC

¢ pfliarb TUIIOBLIC

® METOJIMKOM pacyera

HAHOCHCTEMHOM
TEXHUKH, a TaKkKe
IIEPEYEHb CIPABOYHON U
METOINICCKOM
JIUTEPATYpPHI C
MpUMEpPaMU pacuera
puOOpPOB U YCTPOUCTB
MHKPOIIEKTPOHUKHU U
HAHOCHCTEMHOM
TEXHHUKH,

YPOBEHB) (bopMyIbl, UCTIOTb3YyEMbIE | 3aJaydl IO pacyeTy THIIOBBIX 3a]a4
Ui pacyeTa NpubopoB U | MPUOOPOB U YCTPOUCTB BO3HUKAOIINX B XO/€
YCTPOUCTB MUKPONIEKTPOHUKU U npodeccruoHanbHON
MHKPOIJIEKTPOHUKHU U HaHOCHCTEMHOU nesTenbHoCTU. Biageer
HaHOCHCTEMHOU TEXHUKU. YMEET B THUIIOBBIM ITPOTPAMMHBIM
TEXHUKH. 3HAET MePEUEHb| COBEPILIECHCTBE obecrnieueHuem,
OCHOBHOTO IIOJIB30BAThCS IIPUMEHSIEMBIM IS
IIPOrPaMMHOTO IIPOTPaMMHBIM pacuera u
obecrniedyeHus s obecrnieueHueM IIPOEKTUPOBAHUS
pacuera u IIPUMEHSIEMBIM IS pruOOpPOB U YCTPOUCTB
IIPOEKTUPOBAHUS pacdera u MHKPOIJIEKTPOHUKHU U
pruOOPOB U YCTPOUCTB IIPOEKTUPOBAHUSA HaHOCHCTEMHOU
MHKPOIJIEKTPOHUKHU U puOOPOB U YCTPOUCTB TEXHUKU;
HaHOCHCTEMHOU MHKPOIJIEKTPOHUKHU U
TCXHUKH; HAHOCHCTEMHOM

TEXHUKH;

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

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

YPOBEHB) MHKPOIJIEKTPOHUKHU U CIIPaBOYHYIO U reTEPOCTPYKTYP, a TAKKE

METOIUYECKYIO
JUTEPaTypy C
IIpUMepaMu pacyera
puOOPOB U YCTPOUCTB
MUKPOSJIEKTPOHUKH U
HaHOCHCTEMHOU
TEXHUKH;

METOJIMKOM MOMCKa
CIIPABOYHOU U
METOINICCKOM
JIUTEPATYpPHI C
MpUMEpPaMU pacuera
puOOPOB U YCTPOUCTB
MHKPOICKTPOHUKHU U
HAHOCHCTEMHOM
TEXHUKH;

Tabmuma 7 — Drarnsl

2.3 Komnerennus IICK-3

[ICK-3: TOTOBHOCTBIO K BBIIIOJIHEHUIO HAyYHO-UCCIEI0BATEIbCKUX U OINBITHO-KOHCTPYKTOPCKUX
paboT B 0061aCTH MPOU3BO/ICTBA U3ACIUN MUKPOIIEKTPOHUKHU U TBEPIOTEIBbHOU IEKTPOHUKHU.

g popMHpoBaHUS KOMIETEHIIMHA HEOOXOJMMO OCYHIECTBUTD Psijl 3TAanoB. DTarnbl (GOPMUPOBAHUS
KOMIIETEHLIUH, IPUMEHSEMBbIE JUIsl 3TOTO0 BUJAbl 3aHATUH W HUCHOJb3yeMbl€ CpEACTBA OLEHUBAHUS
MIPEACTaBICHBI B TaOHIE 7.
OPMUPOBaHUSI KOMIIETEHIIMH U UCIOJIb3YEMbIE CPEICTBA OLICHUBAHMS

CocraB 3Harhb YmeTh Bnanets
Copnepxxanue TpeboBaHuUs K opopMIIATH IPOrpaMMHBIM
JTANoB 0(pOpMIIEHHIO KOHCTPYKTOPCKYIO obecrnieueHueM AJs

KOHCTPYKTOPCKOM JTOKYMEHTAIUIO HA odopmIIeHUS
JOKYMEHTALUU [IPU puOOpPHI U yCTPOICTBA KOHCTPYKTOPCKOM
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pa3paboTke npubopoB U
YCTPOUCTB
MHUKPOIIEKTPOHUKU U
HAHOCHUCTEMHOMN TEXHUKH.
DTarbl BBITIOJIHEHUS
Hay4HO-
HCCIIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pabort 1o pazpaboTke
puOOPOB U YCTPOUCTB
MHUKPOIIEKTPOHUKU U
HAHOCHUCTEMHOMN TEXHUKH.

MHKPOIEKTPOHUKHU U
HAHOCHUCTEMHOU TEXHUKHU
B coorBeTcTBHH ¢ ECK]]

JOKYMEHTAIIMU HA
npuOopsl U
MHUKPOIIEKTPOHUKU U
HAHOCHCTEMHOU TEXHUKHU
B coorBeTcTBHH ¢ ECK]]

Bunr! 3apsatuit

e llHTEepakTUBHBIE
IIPAKTUYECKUE 3aHATHS;
e llHTEepakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHSATHUS;

o Jleknnu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEpakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEpakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHSATHUS;

e JlaGopaTtopHble
3aHSATHUS;

o Jleknnu;

e CamocTosTenbHas
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# pabdoTe;
e DK3aMEH;

e Kypcooe
IIPOCKTHPOBAHKE

e KoHrposbHas pabora;
e Ortuer no
nabopatopHoO# pabdoTe;

e 3amuTa KypcOBBIX
MPOEKTOB (pador);

e DK3aMEH;

e 3amuTa NPakTUYeCKUuX
3a/1aHUI

e BrinosHenue
71a00paTOpHBIX paboT 1
3alIiTa OTYETOB;

e 3ammTa KypcOBBIX
MPOEKTOB (pador);

e DK3aMEH;

e 3anuTa NpakTUYeCKUuX
3a/IaHHAMN.

@opMyIMpOBKa IIOKA3aTeled W KPUTEPUEB OLICHUBAHUS JAHHOM KOMIIETCHLIMM IIPUBEJICHA B

Tabnuue 8.
Tabnuna 8 — [lokazarenu u KpUTEpUHN OIICHUBAHUSI KOMIIETEHITUU Ha dTarax

Cocras 3HaTh Y™MeTh Bnanets
Ommuno ® MEXIyHApOJHbBIC U e 0hOpPMIIATH ® METOJIMKON

(BBICOKUI YPOBEHD)

BHYTpEHHUE TpeOOBaHUS
K 0(hOpMIICHHIO
KOHCTPYKTOPCKOM
JTOKYMEHTAIHH TTPH
pa3paboTke npubopoB U
YCTPOMCTB
MUKPOSJIEKTPOHUKH H
HaHOCHCTEMHOU
TEXHUKU. DTarbl
BBITIOJTHEHUS HAY9IHO-
HCCIIEIOBATENbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
1o pazpaboTke mprudOpoB

KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO 110

pa3paboTke npubopoB U
YCTPOUCTB
MHUKPOIIEKTPOHUKU U
HAHOCUCTEMHOUN TEXHUKHU
B COOTBETCTBUU C
MEXTyHAPOHBIMU U
BHYTPEHHUMH
CTaHJapTaMH.
BrinosiHATE HAy4yHO-
UCCIIEI0BATEIbCKUE U
OTIBITHO-
KOHCTPYKTOPCKHE

ohopMIIeHUS
KOHCTPYKTOPCKOM
JOKYMEHTAIUH 110
pa3paboTke npubopoB U
YCTPOUCTB
MHUKPO3JIEKTPOHUKH U
HAHOCUCTEMHOUN TEXHUKHU
B COOTBETCTBUU C
MEXAYHApOJAHBIMU U
BHYTPEHHUMH
cranaapramu. HaBpikamu
OpraHu3aluy Hay4HO-
HCCIIEI0BATEIbCKUX U
OTIBITHO-
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1 YyCTPOWCTB
MHKPONIEKTPOHUKHU U
HAHOCHCTEMHOM
TCXHUKH;

paboThI IO pa3paboTKe
pruOOPOB U YCTPOUCTB
MHUKPOIIEKTPOHUKU U
HAaHOCHCTEMHOMN
TEXHUKH;

KOHCTPYKTOPCKHX paboT
o pazpadboTke npudopos
U YyCTPONCTB
MUKPOSJIEKTPOHUKH U
HaHOCHCTEMHOU
TEXHUKH;

Xoportio (6a30BbIi

® BHYTPCHHHE

e oQopmIIATH

® METOIUKOU

JNOKYMEHTAIUH pU
pa3paboTke npubopoB U
YCTPOUCTB
MUKPO3JIEKTPOHUKH U
HaHOCHCTEMHOU
TEXHUKH. a TAaK¥Ke
OCHOBHBIE 3TaIlbl
BBINIOJTHEHUS] HAyYHO-
HCCIIEIOBATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
o pazpadboTke npudopos
1 YyCTPONCTB
MUKPODJIEKTPOHUKH U
HaHOCHCTEMHOU
TEXHUKH;

pa3paboTke npubopoB U
YCTPOMCTB
MUKPOSJIEKTPOHUKH U
HAHOCHCTEMHOM
TEXHUKH. BBINONHATH
WHCTPYKIIUU TIPH
MIPOBEICHUH HAyYHO-
HCCIIEIOBATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
1o pazpaboTke mprudOpoB
U YyCTPOWCTB
MMUKPOSJIEKTPOHUKH U
HAHOCHCTEMHOM
TEXHUKH;

YPOBEHB) TpeboBaHuUs K KOHCTPYKTOPCKYIO odopmIIeHUS
0(pOpMIIEHHUIO JOKYMEHTAIUIO 110 KOHCTPYKTOPCKOI
KOHCTPYKTOPCKOM pa3zpaboTke mpuOOPOB U | JTOKYMEHTAIUHU T10
JNOKYMEHTAIMH NpU YCTPOMCTB pa3paboTke npubopoB U
pa3paboTke NpuOOpPOB U | MUKPOAIIEKTPOHUKH U YCTPOMCTB
YCTPOMCTB HAHOCUCTEMHOM TEXHUKU | MUKPOIJIEKTPOHUKH U
MUKPOIEKTPOHUKHA U B coorBeTcTBUM ¢ ECKJI. | HaHOCHCTEMHOU TEXHUKH
HaHOCHCTEMHOU BeInonHaTe HaydHO- B cootBeTcTBUU ¢ ECK/I.
TeXHUKH. OCHOBHBIE UCCIIEI0BATEIbCKUE U Mertoaukoil npoBeneHus
3Tarbl BbIMOJIHEHUS OTIBITHO- TUIOBBIX HAyYHO-
Hay4HO- KOHCTPYKTOPCKHE HCCIIEI0BATEIbCKUX U
HCCIIEI0BATENbCKUX U paboThl 1o pazpadboTke OTIBITHO-
OTIBITHO- pruOOPOB U YCTPOUCTB KOHCTPYKTOPCKHX paboT
KOHCTPYKTOPCKHUX pabOT | MHUKpPOAIEKTPOHUKH U o pazpadboTke npudopos
o pa3zpaboTke MPUOOPOB | HAHOCUCTEMHOM TEXHUKH | M YCTPOMNCTB
U YCTPOUCTB 10J1 PYKOBOJICTBOM; MUKPOSJIEKTPOHUKH U
MUKPO3JIEKTPOHUKH U HAaHOCUCTEMHOM
HAHOCHCTEMHOM TEXHUKU;
TEXHUKH;

VIOBIETBOPUTEIILH | ® CIIPABOYHYIO ® T10JIb30BaThC ® METOJMKOM MOMCKa

0 (OPOroBBI’ JIUTEpaTypy B KOTOPOU CIIPaBOYHOM JIATEPATYypHI 110

YPOBEHB) MIEPEYNCIICHBI JUTEPaTypoi 1o 0(pOpMIIEHHUIO
TpeboBaHuUs K 0(pOpMIIEHHUIO KOHCTPYKTOPCKOM
0(pOpMIIEHHIO KOHCTPYKTOPCKOI JOKYMEHTAIUH 110
KOHCTPYKTOPCKOI JOKYMEHTAIUH 110 pa3paboTke npubopoB U

YCTPOUCTB
MUKPOSJIEKTPOHUKH U
HAaHOCHCTEMHOU TEXHUKH
B coorBercTBUM ¢ ECKJI.
Metoaukoil mpoBeaeHus
MIPOCTHIX HAYYHO-
HCCIIEI0BATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
o pazpadboTke npudopos
U YyCTPONCTB
MUKPO3JIEKTPOHUKH U
HaHOCHCTEMHOU
TEXHUKH;

JIeSITEILHOCTH,

XapaKTEePU3YIOIIUX ATaIbl

3 TunoBble KOHTPOJIbHBIC 3a/IaHUA
HJ’[?[ pcain3aliii BBIICIICPCYNCICHHBIX 3a1a4 o6yqu1/1${ HCIIOJIB3YIOTCA THUIIOBBIC KOHTPOJIBHBIC
3alaHWs WKW WHBIC MaTCpuUallbl, HGO6XOI[I/IMI)I€ JJII OLICHKHU 3H3HPII>1, YMeHHfI, HAaBBIKOB U (I/IJ'II/I) OIIbITa

00pa3oBaTeIbHOM MPOTPAMMBI, B CIICITYIOLIEM COCTABE.
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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 MIII — Tpan3ucropax.
Paznen 4 paboueit nporpammsl — Pacuer OumnosnsipHoro tpansucropa. Pasnen 5 paGoueit nporpamMmsl —
[IpaBusa mpPOEKTUPOBAHUS TOMOJOTHUU TOIYNpoBOoAHUKOBEIX UMC. Pasgen 5 pabGodeit mporpammbl —
Metoabl M30JSALUM  AIIEMEHTOB NOAynpoBoAHMKOBBIX MMC u o0mue BOMpOCH MPOEKTUPOBAHUS
MHTErpajbHBIX JMOJOB M TPAaH3UCTOPOB. BapuaHThl KOHTPOJbHONH pabOTHl MPUBEAECHbI B Yy4yeOHO-
MeTogudeckoM mnocobuu (m. 3). YuyeOHo-MmeTonuueckoe Mocodue coaepikar BapUaHThl 3aJaHUN JUIS
KOHTPOJIbHBIX paboT (m.3. tabmuua 3.1.). i camMOCTOSTENTbHOrO H3y4eHUs PEKOMEHIYETCSl CIUCOK
JUTEPaTypbl U IPUBOASTCS CIIPAaBOYHbIE MaTepHalIbl.

— Tema xontponbHOUW pabotrel Ne 3 TemmoBoit pacuer (Paszmenst 2 paboueilt mporpammsl).
BapuaHTel KOHTpOJBHOW paboOThl MpHBEIEHB B Y4eOHO-MeTonudeckoM mnocobun (m. 2). YyeOHo-
METOJIMYECKOE T0COOME CO/Aep)KaT BapUaHThl 3aJlaHUM JJii KOHTPOJBHBIX padOT M HMHIMBUIYaTbHBIX
3amaHuil (m.2. tabmuua 2.3.). [l caMOCTOSITENIBHOTO M3Yy4YEHUs! PEKOMEHIYETCsl CIIUCOK JINTEpaTyphl U
MIPUBOJATCS CIPABOYHBIE MaTepUaIbI.

— Tema xoHTpONBHOU paboThl Ne 2 Pacuer ToHKOIIIEHOUHOTO KOHAeHCaropa (Paznenst 2 paboueit
nporpaMmsbl). BapuaHTel KOHTPOJIBHON pabOThl NMPUBEACHBI B Y4eOHO-METOIUYECKOM Iocobuu (. 2).
VY4eOHO-MeTOIMYeCKOEe TOCOOME CcoAep)KaT BapUaHThl 3aJaHUl  JUIsl KOHTPOJIBHBIX paboT U
WHIMBUAYAJIbHBIX 3adaHuil (m.2. Ttabmuma 2.2.). Qi caMOCTOSITENBHOTO H3y4eHUS PEKOMEHIYETCs
CIIMCOK JINTEPATypbl ¥ MPUBOASTCS CIIPAaBOYHbIE MATEPHUAIIBL.

— Tema xoHTposbHOM paboTel Ne 1 Pacyer tonkommeHowynoro pesuctopa (Pasmensr 2 paboueii
nporpaMmsbl). BapuaHTel KOHTPOJIbHON pabOThl NMPUBEACHBI B Y4eOHO-METOIUYECKOM Iocoduu (m. 2).
VY4eOHO-MeTOoIMYeCKOEe TOCOOME CcoAep)KaT BapuaHThl 3aJaHUl  JUIsl KOHTPOJIBHBIX paboT U
WHIMBUAYAJIbHBIX 3adaHuil (m.2. tabmuma 2.1.). Qs caMOCTOSITENBHOTO H3y4EHHUS PEKOMEHIYeTCs
CIIMCOK JINTEPATYpbl ¥ MPUBOASTCS CIIPABOYHbIE MATEPHUAIIBL.

3.2 JKk3aMeHallMOHHbIE BONPOCHI

— 1. llognoxku I'MC. Haznauenue. TpeboBaHus Kk Marepuaiy nojioxek. Marepuaiibl IOUI0KEK
I'1C. 2. Marepuans! mieHok ToHkormieHouHbIX IMC. 3. Kondurypauuy TOHKOIUIEHOYHBIX PE3HCTOPOB.
4. Pacuer KOHCTPYKLMU TOHKOIUIEHOYHOTo pesuctopa umerouiero 1<K¢$<10. 5. Pacuer koHCTpyKIuu
TOHKOTUICHOYHOTO pe3uctopa umeromiero Kp<l. 6. PacyeT KOHCTPYKIMHM TOHKOIJIEHOYHOTO PE3UCTOpa
umeromiero K¢>10. 7. KoHCTpyKIMU TOHKOIJIEHOYHBIX PE3UCTOPOB C MOJATOHKOM CONPOTHBIEHHUSA. 8.
KoHCcTpykumu  mieHOYHBIX  KOHAEHCATOpoB. OrpaHWyeHUs TMpU MHPOEKTUPOBAHUU  IUIEHOYHBIX
KOHAEHCATopoB. 9. Pacder mmiIeHO4HOro KoHAeHcaropa. HoMMHambl €MKOCTEH TOHKOIUIEHOYHBIX
KoHJieHcatopoB. 10. KOHCTpyKIIMM MOArOHSEMBIX TOHKOIUIEHOYHBIX KOHJEHcaTopoB. l1. Marepuaibl
TOHKOIUIEHOYHBIX KOHJIEHCATOpOB. TpeboBaHUs K MarepuajaM TOHKOIJIEHOYHBIX KOHAEHCAToOpoB. 12.
KoHcTpykumu  1ieHOYHbIX HMHAYKTMBHOCTEH. HomuuHanel wuHayktuBHOCTe. 13.  KoHcTpykunn
TOHKOIUIEHOUHbIX pacnpezneneHHbIx RC-ctpykryp. 14. HaBecusie anementsl 'UC. 15. Xapakrepuctuka
OCHOBHBIX 3TaloOB MPOEKTUPOBaHUS TOMOJOTHH. 16. OcHoBHBIE ATamnbl TerwoBoro pacuera ['MC. 3oHb1
TerioBoro BiusHUS. Pacuer 30H TtemnoBoro BiusHus. 17. Ilomioxku mnonynpoBogHukoBbix MMC.
Cucrema yCIOBHBIX 0003HAYEHUW TMOJYIMPOBOAHUKOBBIX IUIacTHH. 18. [ludnekrpuueckue MOJI0NKKH
noynpoBogHUKOBEIX MMC. Tunbl momiokek. OCHOBHBIE TMPEUMYINECTBA 10 CPaBHEHHIO C
MOJIYTIPOBOJHUKOBBIMU. 19. Jlusnexkrpuueckue MOANOKKHA HoaynpoBoaHUkoBeiXx MMC. OcHoBHbIE
TpeOOBaHUs MperbsIBIseMble K Marepualy mnoaioxkek. CucremMa ycloBHBIX 0003HaueHHUN. Marepuaibl
i noanoxek. 20. Buapl 31eMeHTOB, peajin3yeMblX B MOJYINPOBOAHUKOBOM TEXHOJIOTMHU U CIIOCOOBI MX
co3nanud. 21. WuterpanpHble TpaH3ucTOphl n-p-n. KoOHCTpyKLHMs, € yKa3aHHMEM IIyOMH 3ajeraHus
muhdy3noHHBIX obnacTeil. Dranbl co3manus AMPQPY3HOHHBIX 00acTeld TPaH3UCTOpa, TPEOOBAHUS K UX
KOHILIGHTpauu U paszmepaMm obnacteil. 22. WHterpanpHble TpaH3ucTopbl p-n-p. KoHcTpykuuu p-n-p
TpaH3ucTtopoB. OCHOBHbIE HENOCTaTKH p-N-p TPAH3UCTOPOB M CHOCOOBI UX YCTpaHeHus. 23.
MHOrosMuUTTEpHBIE TPAaH3UCTOPbI n-p-n. KoHCTpykiuu, Ha3zHaueHue. 24. MHOrOKOJUIEKTOpPHBIE
TpaH3uctopel n-p-n. KoHcrpykumu, Ha3HadeHue, OCHOBHbIE MpOOJIEMbl MPU KOHCTPYMPOBAHUU U
cocoObl WX ycrpaHeHus. 25. MurterpanbHas wuHXeKuoHHas joruka M2JI ¢ Topu3oHTaIBHBIM
nmwkekropoM. OcHOBHBIE AocToMHCTBA. Hasnauenwue. 26. MHTerpanpHas wHxekiuonHas jgoruxka U2JI ¢
BEPTUKAJIbHBIM MHXEKTOpOM. OcHOBHBIE AocToMHCTBA. HaszHauenue. 27. MHKeKIMOHHO-1I0JIEBAst JTOIHKa
NII. 28. Unterpanbubie auoabl. Konerpykuuu. 29. Unrterpansuble quoasl. [Ipo0nemsl mpu co3naHumn
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MHTErpalbHbIX IUOJOB U crnocoObl ux peuieHus. 30. MuTterpanbubie nuonsl. [lapamerpsl 1nonoB mnpu
paznuuHbiX KOHCTpYKIuUAX. 31. Jduomer IlloTku. TexHOMOTHMYECKHE TPYIHOCTH TPHU CO3JAHUU JIMOJIOB
ortku u crnocoOwl ux pemenus. 32. Huoxapl lotku. Marepuainbl, ucnoiab3yeMble IpU U3rOTOBICHUH
muonoB [lorTku. Texnonornueckue orpanndenus. 33. Tpansuctopsl ¢ quonamu [lotku. KoncTpyknnm,
HazHaueHue. 34. MurerpansHbie pe3uctopsl. KoHcTpykiuu, napamerpsl. 35. UHTerpanbHble pe3ucTophl.
OcHoBHbIe 3Tanbl pacyeta. 36. UHTErpanbpHbie KoOHAEHCATOPHL. 37. MeTtonbl m3omsauun emenToB UMC.
Huoanast uzomnsius. 38. Meronbl uzomnsiun anementoB UMC. KomnektopHas uzonupyomas 1uddysus.
39. Metoas! usomsiuu smemeHToB MMC. basoBas uzonupyromast nudpdysus. 40. Metoasl U301sILUU
anemenToB MUMC. Mertox tpex dotomadmonoB. 41. Mertonsl uzonsmuu smementoB MMC. Meton
caMon30JsInuA h-o0Omactero. 42. Metonsl wsomanuu eMeHToB MMC. M3oisims TOHKOW IUIEHKOM
muanekrpuka. 43. Metoasr mzonsmuun smeMenToB UMC. Komnekropras uzomupyromast auddys3us. 44.
Metoasr n3omsinmu 3mementoB UMC. Jlekans-meron. 45. Meronbr m3osnsun snemerTtoB UMC. Meton
0anouHbIX BbIBOJIOB. 46. MeToap! n3zossauuu aneMentoB UMC. Meroa kpemHuuit Ha candupe. 47. Metoabl
m3omsiuuu 3nemeHtoB UMC. Msomnanap. 48. Metoasl mzomsiuuu 3nementoB UMC. Tlonumnanap. 49.
Pa3paborka tononorun UMC. IlpaBuna nmpoekTupoBaHHsI M30JHMPOBaHHBIX obOmacteil. 50. Pa3pabotka
tonosiornr UMC. TlpaBuna pazmemnienus snementoB UMC Ha 1utommaam KpucTauia.

3.3 Tembl 1a00paTOPHBIX padoT
— Texnonorus nonyuenus: AUPQPYy3MOHHBIX P-N MEPEXOO0B
— H3rortoBnenue u ucciaeoBaHNE TOHKOIIEHOUYHBIX KOHJIEHCATOPOB
— H3yuyeHue norpemHoCcTy U3roTOBIECHUSI TOHKOIJIEHOYHBIX PE3UCTOPOB
— Ocax/eHue pe3sucTUBHBIX U ITPOBOASIIUX MIJIEHOK.

3.4 Tembl KypcOBBIX POEKTOB (PadoT)

— Bapnant Nel IIpoextupoBanue narerpaibaon cxemsl K237VJI3

— Bapuant Ne2 [IpoexrupoBanue nnrerpaibHoit cxembl K2V (C2412

— Bapuant Ne3 [IpoextupoBanue nnrerpainbHoit cxembl K237XAS5

— Bapuant Ne4 [IpoextupoBanue nnrerpanbHoit cxembl K237XA3

— Bapuant Ne5 [IpoextupoBanue nnrerpainbHoit cxembl K237XAl

— Bapuant Ne6 [IpoextupoBanue nnrerpainbHoit cxemsl K2V C245

— Bapuant Ne7 [IpoextupoBanue nnrerpainbHoit cxembl K2XKA371

— Bapuant Ne8 [IpoextupoBanue nnrerpainbHoit cxembsl K2YC371

— Bapuant Ne9 [IpoexrupoBanue nnrerpanbHoit cxembl K2XKA372(K237XA2)

— Bapuant Nel0 ITpoektupoBanue unterpanbHoii cxemsl K2YC372

— Bapuant Nell IIpoextupoBanue unrerpaibHoit cxembl K2TC241

— Bapuant Nel2 [IpoektupoBanue unterpanbHoii cxemol K2V C246

— Bapuant Nel3 IpoekrtupoBanue unTerpainbHoit cxembl K2V (C248

— Bapuant Nel4 IIpoektupoBanue untTerpanbHoii cxembl K2KT241

— Bapuant Nel5 IpoektupoBanue unterpanbHoil cxembl K2V C247

— Bapuant Nel6 IIpoekrtupoBanue unterpanbHoii cxemol K2V 5241

— Bapuant Nel7 IIpoekrtupoBanue unTerpaibHoii cxembl K2V (C2410

— Bapuant Nel8 I[IpoekrtupoBanue unterpaibHoii cxembl K2V (C2414

— Bapuant Nel9 IIpoektupoBanue unterpanbHoii cxemsl K2)KA246

— Bapuant Ne20 ITpoekrupoBanue unterpaibHoil cxembl K2KA245

— Bapuant Ne21 IIpoekrtupoBanue unterpaibHoii cxembl K27KA241

— Bapuant Ne22 [IpoektupoBanue unTerpainbHoil cxemsl K2V (C244

— llonHplii TekcT 3amaHus, TpeOOBaHUS K TOSCHUTENIBHOM 3allMCKe, a Takke IpaBuiia
odopMIIeHUS YKa3aHbl B METOAMYECKOM MTOCOOMH IO KypCOBOM padoTe.

4 MeToauyecKkue MaTepuaIbl
st obecniedenust mporiecca OOydeHUsT M peHIeHUs 3a7ad OOy4eHHUS! MCIOJB3YIOTCS CIIECTYIOIINE
MaTepUaIbI:
— METOJMYECKUE MAaTepHallbl, ONIPEACISIONME IPOLEAYPbl OLEHWBAHWS 3HAHWM, YMEHUH,
HaBBIKOB M (WMJIM) ONBITA JESATENIBHOCTH, XapaKTEpU3YIOIIMX ATanbl (OP-MUPOBAHUS KOMIIETEHIUH,
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comacHo 1. 12 paboyeil mporpamMmsl.

4.1. OcHoBHasi JuTEparypa

1. TlpoekTupoBaHue U KOHCTPYMPOBAHHE MHTETPAJIbHBIX MUKPOCXEM : yueOHOe nocodue / A. A.
Kuransckuii ; PenepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHMI TOCYIapCTBEHHBI YHHUBEPCUTET
CUCTEM YIpaBJIEeHUS U paanoNiekTpoHuky, Kadenpa ¢puznueckoit anekrponuku. - Tomck : TYCVYP, 2007.
- 195 c. (nanuuue B 6ubnuorexke TYCYP - 50 3k3.)

2.  OcHOBBI IPOEKTUPOBaHUS UHTErpainbHbIX cxeM u cucteMm / I I. Kazénnos. - M. : BUHOM.
Jlaboparopus 3nanuis, 2005. - 295 c. (Hanuuue B 6udnrorexke TYCVYP - 31 3k3.)

3. TexHomorusi, KOHCTPYKIIMM W METOJBl MOJECIMUPOBAHUS KPEMHHEBBIX HHTETPATBHBIX
MHUKpocxeM: yueOHoe nocobue uig 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.)

4.2. lonoHUTEIbHASI JIUTEPaTypa

1. CpopaBoyHoe mocoOue MO KOHCTPYMPOBAHHIO MHUKPOCXEM : CIpaBOYHOE H3aaHue / O. A.
Marcon, JI. M. KpbpkaHoBckuid. - MuHCK : Bemmitimas mkomna, 1982, - 224 ¢. (manuuue B 6ubnmoreke
TYCYP - 51 3k3.)

2. TexHOIOTHSA U KOHCTPYKIIUU MUKPOCXEM, MUKPOIIPOIIECCOPOB U MHUKPOCOOPOK : YUeOHUK st
By30B / JI. A. Konenos. - M. : Paguo u cBs3p, 1989. - 400 c. (Hanuuue B 6nbmuorexe TYCVYP - 48 7k3.)

3. KoHcTpykuuu U TEXHOJOTMS MUKpOCXeM : YuebHoe nocobue ans By3oB / J. A. MarcoH. -
MuHck : Beimmiimas mkoia, 1985. - 206 c. (nanuune B 6ndmuorexke TYCYP - 48 7k3.)

4.3. Y4eOHOo-MeTOANYECKOE TTOCO0He M IPOrpaMMHOe obecriedeHune

1. TlpoekTupoBaHue U KOHCTPYMPOBAHUE HHTETPAIbHBIX MUKPOCXEM : YUeOHO-METOJHYecKoe
nocoOue Mo ayAUTOPHBIM MPAKTUUYECKUM 3aHATUSIM U CaMOCTOSTENbHOM paboTe A CTYIEHTOB
cnenuanbHoctd 210104 "MukpoasieKTpoHHKa M TBepAoTenbHas 3nekrpoHuka" / A. A. Xuranbckui ;
@enepanpHOE areHTCTBO MO 00pa3oBaHHI0, TOMCKHII TOCYJapCTBEHHBINI YHUBEPCUTET CHUCTEM
yhpaBieHUs U paauoannekTponnku, Kadenpa ¢pusnueckoit anexrponuku. - Tomck : TYCVYP, 2007. - 40 c.
(nanuuue B Oubmuoreke TYCVYP - 51 a3k3.)

2. IlpoekTupoBaHu€ U KOHCTPYHMPOBAaHUE MHTErPAIIbHBIX MUKPOCXEeM : MeToauueckue yKa3aHHus
0 KypCOBOMY TNPOEKTHUPOBAHHIO ISl CTyaeHTOB crennaibHocTn 210104 "MukposnekTpoHuka u
TBepaoTesbHas AekTpoHuka" / A. A. XKuranbckuii ; @enepalibHOE areHTCTBO 10 00pa3oBaHuI0, ToMCKU
rOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIpPaBlIeHUs U paauoiekTpoHuku, Kadenpa dusmueckoit
anekTpoHuku. - Tomck : TYCVYP, 2007. - 31 c. (nanmmuue B oubmuorexke TYCYP - 50 5k3.)

3. TexHonmorvs TOHKOIJICHOYHBIX MHUKPOCXEM : METOAWYECKHE YKa3aHUS IO BBIIOJIHEHHUIO
nmabopaTopHbIX paboT it cryaeHToB crnenraibHOCTH 210104 "MUKpOOSIEKTpOHUKA W TBEPAOTEIbHAS
anexkrponuka" / T. Y. lanununa, 0. B. Caxapos ; @enepajibHO€ areHTCTBO 10 00pazoBaHuto, Tomckuit
rOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBICHUS U paguoaeKTpoHuKu. - Tomck : TYCVYP, 2007. - 63
c. (maymuue B oubmuotexe 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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