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1. HEJIX OCBOEHUA

1.1 | Llempro OCBOGHHS ANCIUILIHHEI ABJISAETCS (YOPMUPOBAHKE y CTYACHTOB KOMIICTCHITH B COOTBETCTBHE C YUCOHBIM TUIAHOM
00y4eHHsI MarucTpoB 1o HanpasieHuto 11.04.04 "DnexkTpoHuKa 1 HAHOIJIEKTPOHUKA", TO3BOJSIOIINX dPPEKTUBHO
BBIOMpATh METOJIBI U CPEZICTBA IPOSKTHPOBAHUS SIIEKTPOHHOH KOMIOHEHTHOH 0a3bl M TEXHOIOIMYECKUE TPOLIECCHI
TIPON3BOACTBA OONBIINX HHTETPAIBHBIX CXEM.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | KoMIbIOTEpHBIE TEXHOJIOTMH B HAYYHBIX UCCIEIOBAaHUAX

2.1.2 |Marepuaisl U 371€MEHTbl CIMHTPOHUKU U CIUHBOJIHOBOM JIEKTPOHUKU

2.1.3 | Meccbay3poBcKast CIEKTPOCKOIHS MaTePHAIOB MAarHUTOIEKTPOHUKH M MUKPOCHUCTEMHOM TEXHUKHI

2.1.4 | Merpormorus, CTaHAapTU3aNN U CepTH(UKAIM HAHOCTPYKTYP

2.1.5 |HayuHo-uccnenoBatesnbcKasl MpakTHKa

2.1.6 | CrenmanbHbIE BOIIPOCH (DM3UKH MATHUTHBIX SIBJIICHHH B KOHICHCHPOBAHHBIX cpenax. YacTs 2

2.1.7 | OU3MKO-XUMHUS U TEXHOJIOTUSI HAHOCTPYKTYP

2.1.8 | AkTyanmbHbBIE TPOOJIEMbI COBPEMEHHOW 3JICKTPOHUKH U HAHOAIEKTPOHUKH

2.1.9 | Meronbl MaTEMaTUYECKOTO MOJICTUPOBAHUS

2.1.10 | OCHOBBI TEXHOJIOTHH YIJIEPOAHBIX HAHOMATEPHUATIOB

2.1.11 | CoBpeMeHHbIE METO/Ibl AMATHOCTHKH M UCCIICIOBAHNS HAHOT€TEPOCTPYKTYP

2.1.12 | CnenpaibHble BOMPOCH (PU3UKU MAarHUTHBIX SBJICHHUI B KOHACHCHPOBAHHBIX cpenax. YacTts 1

2.1.13 | TexHonoruu MaTepuanoB Ajsl paiuoNOrialeHus U IeKTPOMAarHUTHOTO SKpaHUPOBAHHUS

2.1.14 | ®usuka KBaHTOBOPA3MEPHBIX MOTYIIPOBOAHUKOBBIX KOMIIO3UIIHIA

2.2 JucumianHbl (MOXY/IM) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JAHHON THCHUININHDBI (MOAYJIs]) HEOGXO0HMO KaK
NpeanecTBYIee:

2.2.1 |IloaroroBka K mporeaype 3aMUThI U 3alUTa BRITYCKHON KBaTH(UKAMOHHON PabOThI

2.2.2  |IIpepnumioMHas IpaKTUKa

3. PE3YJIBTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUAMMUA

OIIK-4: CriocodeH NMpoeKTHPOBATH, Pa3padaThIBaTh U MPUMEHATH CHEUATN3UPOBAHHOE MPOrPAMMHO-MATEeMATHYECKOe
odecneyeHue AJIA IIPOBEACHUSA nccneuosanm‘«i H pelIeHUs HHKCHEPHBIX 3a/1a4 B YCJIOBHAX HEOIIPEACJICHHOCTH H
aJIbTEPHATHBHBIX PellieHHii B paMKaX MeXIMCIHILIHHAPHBIX o0jacTel

3HaTb:

OIIK-4-31 OCHOBBI IPOSKTUPOBAHUS B Pa3pabOTKU HEOOXOIUMOT0 POrPaMMHO-MATEMATHIECKOTO O0ECTICUSHUST JIJIsT
WCTIONIb30BaHUS B XOJI€ MPOBEICHHS UCCIIEIOBAHHI U PEILICHNUs 33124 B 00JIACTH TEXHOJIOTUH JIEKTPOHHONH KOMIIOHEHTHOM 0a3bl

IIK-2: Cioco0HOCTL ONTHMHU3HPOBATHL NAaPAMETPhl TEXHOJIOTHYECKHUX Ollepaluii

3HaTh:

IT1K-2-31 OcHOBHBIE 3aKOHOMCPHOCTH BJIUSHUA TEXHOJIOI'MYECKUX (I)aI(TO]I)OB Ha XapaKTCPUCTUKHN COCTABIAOIIUX 3J'IeKT‘pOHH01>i
KOMITOHEHTHOI 0a3b1

IIK-1: Cnioco6HOoCTH pa3padaThIBaTh TEXHOJIOTHYECKHE MPOLECCH] U BHEAPEHHE UX B TPON3BO/ICTBO

3HaTh:

[IK-1-31 CymecTByromnme TeXHOIOTHYECKHE MapIIPYThI IIPOM3BOJCTBA MHTETPAIBHBIX CXEM Pa3INYHOM HIeMEHTHOH 06a3bl 1
Ha3Ha4YeHMs

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘IECKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX OGLQRTOB, nmpoueccoB U CUCTEM B
MEXKIUCHIUIUIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaunﬁ HA OCHOBE€ CMCTCMHOI'0 IMOaXxo0/1a, BblﬁpaTb U NIPUMCHHUTH
HanOoJIee MOAXOAsIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTECIbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, Bl)lpaﬁaT])lBaTb crpaTeruro aeiicTBUi

3HaTb:

VYK-1-31 OcHOBHBIE TEXHOJIOTHIECKHE METOJBI CO3/IAHUS HIICKTPOHHOM 3JIEMEHTHON 0a3bl

NK-3: CnocodHOCTH MPOBO/IUTH IKCIIEPUMECHTAJ/IbHBIE paﬁOT])l U OCBAUBATb HOBbLIC TCXHOJOTHYE€CKHUE ITPOLECCHI

3HaTh:

[TK-3-31 OcHOBHBIE METO/BI OIICHKH Ka4eCTBa TEXHOJIIOTHYECKHUX IPOLIECCOB

IIK-2: Cnioco6HOCTH ONTUMH3UPOBATH NapaMeTPhI TEXHOJIOTHYECKUX Onepanuii




YMmerb:

[1K-2-Y'1 BHOCUTS U3MEHEHHS B CYIIECTBYIONINI TEXHOIOIMYECKHH IIPOIecC IPOU3BOACTBA U3ETIHI MEKTPOHHONH KOMIIOHEHTHO
6a3blI C LIENbI0 €r0 ONTUMH3ALIH

IK-3: CnocooHOCTD MNPOBOJIUTH IKCIEPUMEHTAJIbHBIE paﬁOTbI U 0CBAUBATb HOBbLIE€ TEXHOJIOTHYE€CKHUE ITPOLECCHI

Ymern:

[TK-3-Y1 [IpoBoauTh 3KCIIEpUMEHTAIbHBIE UCCIIEIOBAHMUS 10 OLEHKH Ka4eCTBA TEXHOJIOTHYECKHX MTPOIIECCOB

IIK-1: CniocodHOCTH pa3padaThiBaTh TEXHOJIOTHYECKHE MPOLECCHl U BHeJAPeHHe UX B IPOM3BO/ICTBO

YMmerb:

[IK-1-Y1 OntuMu3upoBaTh pe>KUMBI IPOBEICHUS TEXHOJIOTHYECKUX OMEPALHiA TIPOM3BOICTBA U3ICIHHN AISKTPOHHOIN TEXHUKU

OIIK-4: CriocodeH NMpoeKTHPOBATH, Pa3padaThIBaTh U MPUMEHATH CHEHATN3UPOBAHHOE MPOrPAMMHO-MATEeMAaTHYECKOe
odecneyeHue AJIA IIPOBEACHUSA nccneuonanm‘«i N pelICeHUs HHIKCHEPHBIX 3a/1a4 B YCJIOBUAX HEOIIPEACJICHHOCTH H
aJIbTePHATHBHBIX PellieHHil B paMKaX MeXIMCIHILIUHAPHBIX o0jacTeil

Ymernb:

OIIK-4-Y1 [TpumenaTs pa3paboTaHHOE MMPOrpaMMHOE oOecTIedeHe ISl IPOSKTHPOBAHUS DJIEMEHTOB HHTETPATBHBIX CXEM

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l'{eCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX OGLGRTOB, nmpoueccoB U CUCTEM B
MEKIUCHUIIVIMHAPDHOM KOHTEKCTE, l'lp06.]'IEMH]>IX chyaunﬁ Ha OCHOBE€ CUCTEMHOI'0 nmoaxozaa, Bbl6paT]> U NIPUMEHUTD
Han0oJIee MOAXOAsIIIHE 1 AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJbHBIX ME€TOA0B WJIH HOBBIX H HHHOBAIITUOHHBIX ME€TOA0B, BblpaﬁaTblBaTb cTpaTreruro aeiicTBUA

YMmerb:

VYK-1-¥Y1 Co3naBath TEXHOJIOTHYESCKUE MAPIIPYTHI CO3IaHUS IESKTPOHHONH KOMITOHEHTOH 0a3bl

Baanernb:

VK-1-B1 Bnagetrs Tonmonornueckum CAITP

IK-3: CnocooHOCTD MNPOBOIUTH IKCIIEPUMEHTAJIbHBIE pa60T1,1 U 0CBAUBATb HOBbIE€ TEXHOJIOTHYE€CKHUE MTPOLECCHI

Baanernb:

[TIK-3-B1 Meronamu OIIeHKH Ka4eCcTBa TEXHOJIOTHYECKHX IPOIIECCOB

IIK-1: CniocodHOCTH pa3padaThiBaTh TEXHOJIOTHYECKHE MPOLECCHl U BHEJAPeHHe UX B TPOM3BOICTBO

Baagern:

TIK-1-B1 IIporpaMMHBIMH CpeACTBAMU YHUCIEHHOTO MNPOEKTUPOBAHMS SIEMEHTHOM 0a3bl

OIIK-4: CriocodeH MpoeKTHPOBATH, Pa3padaThIBaTh U MPUMEHATH CHEUATN3UPOBAHHOE MPOrPAMMHO-MATEeMATHYECKOe
odecneyeHue AJIA IIPOBEACHUSA nccneuosanm‘«i H pelICHUs HHKCHEPHBIX 3a/1a4 B YCJIOBHAX HEOIIPEACJICHHOCTH H
aJIbTEPHATHBHBIX PellieHHii B paMKaX MeXIMCIHILIUHAPHBIX o0jacTel

Baanernb:

OIIK-4-B1 Metomgamu ucciIea0BaHHS XapaKTEPUCTHK pa3pabOoTaHHBIX C UCIIOIB30BAHIEM CIIEIHATII3HPOBAHHOTO TPOTPAMMHO-
MaTeMaTHIEeCKOro 0OECTIeUeHHUS IEMEHTOB MEKTPOHHON KOMIIOHEHTO! 0a3bl

IIK-2: Cioco0HOCTL ONTHMH3HPOBATHL NaPAMETPhl TEXHOJIOTHYECKHUX ONepaluii

Baaaernb:

ITK-2-B1 Metonamu oneHk# 3()(HEKTUBHOCTH CYLISCTBYIOIINX TEXHOIOIMYECKUX ONEPAIIMU U3TOTOBICHHUS M3 IS
MUKPOIJIEKTPOHUKU

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM BeimoJsn
3aHATHS TeM /BH 3aHSATHS/ / Kype HHIMKATOPBI M 1. sieMble
KOMIIeTeHI N pecypcsl padoTsI
Paznen 1. Koncrpykuun
ounouspasix CBUC,
KMOII-UC n
TEXHOJOTHYeCKHe

MAapLIPYThl UX
HM3rOTOBJICHHA.




1.1 [Mpunmne! knaccuGuKaumn 1 T1K-1-31 IIK-2- JI1.1 JIex1moHHbIE
HMHTETPAIbHBIX CXEM. Vi JITL1JI2.8 3aHSTUA
IInanapHo-3MUTaKCHANBHbIE JI2.10 JI2.11 | npoBoasTcs B
OUIONSPHBIC IOTHYECKHE D152 33 MYJIbTUMETUI
HHTErpaJibHbIE CXEMBbI U HOH
TEXHOJIOTUYECKUE MapLIPYThI ayAUTOPUU
WX W3TOTOBJICHUSI.

TexXHOIOTH U KOHCTPYKIHH
ounomnsipusix MC, yacts
1 /JTex/

1.2 Cynep caMOCOBMEILIEHHbIE 1 OIIK-4-V1IIK J1.1 -
Jorudeckre OUTONspHbIE -1-31 TIK-2-VY1 JI1.1J12.2
unterpanbabie CBUC u JI2.6 JI2.8
TEXHOJIOTMYECKUE MapLIPYThI 2132933
nx nzrorosnenus. U30-

TUTaHAPHBIE KOHCTPYKIIUH
HUHTErPaJIbHBIX CXEM, YacThb
1 /Jlex/

1.3 Tormonoruu ¥ KOHCTPYKIIUU 1 OIIK-4-Y1IIK JIT.1JI2.1 -
anemenTHOH 6a361 KMOIT -1-31 TIK-2-VY1 J12.2 J12.6
MaTpUYHOTO KpHCTaIIa JI2.8
BMK. Texnonoruueckue 2102233
MapIIpyThl H3TOTOBICHHS
KMOII uHTErpanbHbIX CXeM,

TOIOJIOTUH U KOHCTPYKLIMH
2JIEMEHTHOM 0a3bl, 4YacTh
1 /Jlex/

1.4 [TpopaboTka JIEeKIIUOHHOTO 10 OIIK-4-Y1IIK J1.1 -
MaTepuaa Jyis MOJrOTOBKH K -1-31 T[IK-2-V1 JIT1J12.1
MIPaKTHYECKAM OIIK-4-B1 J12.2 JI12.6
3ansTasm /Cp/ OIIK-4-31 J12.8

213233

1.5 KoHcTpykunu snemMeHTHOM 1 ITK-1-31 IIK-2- JITLUJI2.1 [IpakTruecku
6a3s1 oumnonspasix CBUC. Vi JI2.2 J12.6 € 3aHATUS
Mertonp! pacuera J12.8 MIPOBOASTCS B
MapameTpoB, 215233 MYJIbTUMETUH
MIPOCKTUPOBAHUS TOIIOJIOTHH, OHOH
aHaIlN3 PEeKUMOB ayJUTOPHUH.
TEXHOJIOTUYECKUX Olepalni,
qactb 1 /Tp/

1.6 KoncTpykunu snemeHTHOM 1 ITK-1-31 IIK-2- JIT.1J12.1 -
6a3st KMOIT CBHC. Metoabt Vi JI2.2 J12.8
pacuera Iapamerpos, 2.9
MIPOEKTUPOBAHUS TOOJIOTHH, 215233
aHaIN3 PESKUMOB
TEXHOJIOTUIECKUX ONepaInu,
vactp 1 /Tp/

1.7 IToaroroBka K HaIMCAHUIO 10 T1K-1-31 [1K-2- JI1.1 - KM1
KOHTPOJILHOM paboThI Vi JIT.1JI2.1
Nel /Cp/ J12.2 J12.6

J12.8
2132933

1.8 Hamnucanue koHTpOIHHOM 1 ITK-1-31 IIK-2- JI2.1 - KM4

pabotsr Nel /TTp/ Vi JI2.2J11.1
2.4
213233

1.9 ITpuHIHUIEI KITacCHDUKAITUH 1 ITK-1-31 TIK-1- JI2.1J12.8 -
HUHTETPAJIBHBIX CXEM. Vi JI2.9J11.1
IInanapHO-3MUTaKCHANIBHBIE 2.4
OUMOJNSIPHBIC JIOTHYECKUE 2133

UHTErpaJIbHbIE CXEMBI U
TEXHOJOTUUECKUE MapUIPYThI
UX U3TOTOBIEHHUS.
TexHOTOrHH ¥ KOHCTPYKLIUH
oumnomspasix MIC, gacTp

2 [Jlex/




1.10 [Mpunmne! knaccuGuKaumn T1K-1-31 IIK-1- JI2.1J11.1
HMHTETPAIbHBIX CXEM. V1I1IK-1-B1 2.4
IInanapHo-3MUTaKCHANBHbIE 2133
OUIONSPHBIC IOTHYECKHE
HHTErpaJibHbIE CXEMBbI U
TEXHOJIOTUYECKUE MapLIPYThI
WX W3TOTOBJICHUSI.

TexXHOIOTH U KOHCTPYKIHH
ounomnsipusix MC, yacts
3 /Jlex/

1.11 Cynep caMOCOBMEILIEHHbIE IK-1-31 J2.6
Jorudeckre OUTONspHbIE JIT.1I1.1
unterpanbabie CBUC u J12.4
TEXHOJIOTMYECKUE MapLIPYThI 2132933
nx nzrorosnenus. U30-

TUTaHAPHBIE KOHCTPYKIIUH
HUHTErPaJIbHBIX CXEM, YacThb
3 /Jlex/

1.12 | Cynep caMOCOBMELICHHbBIE TIK-2-31 IIK-2- J2.1
JIOTUYecKue OUIOIAPHBIE V1IIK-2-B1 JI2.2J11.1
unrerpanbabie CBUC u 2.4
TEXHOJIOTUYECKUE MapUIPYThI 2133
nx uzroroenenus. N30-

TUTaHAPHBIE KOHCTPYKIINH
HMHTErPAJIbHBIX CXEM, YacThb
2 /JTex/

1.13 KoncTpykuuu snemeHTHOM OIIK-4-Y1 JI2.1
0a3el KMOII CBUC. MeTtoasl OI1K-4-31 JI2.2J11.1
pacdera mapameTpoB, 2.4
IIPOEKTUPOBAHUS TOIOJIOTUH, 2133
aHaIu3 PeKUMOB
TEXHOJIOTMUECKUX ONepalu,
qacts 2 /TIp/

1.14 | KoHCTpyKIMH 3]IEMEHTHON OIIK-4-31 J2.1
6a3st KMOII CBHC. Metoabt JI2.2J11.1
pacdera mapameTpoB, J2.4 JI1.1
IIPOEKTUPOBAHUS TOIIOJIOTUH, 2133
aHaIlN3 PeKUMOB
TEXHOJIOTUYECKUX Olepalni,
qacTb 3 /Jlex/

1.15 KoHcTpykuuu snemeHTHOM IIK-1-Y1IIK-2 JI2.1
6a3s1 ounomnspabix CBUC. -B1 IIK-2-31 JI2.2J11.1
Mertonp! pacuera [K-2-V1IIK-3 2133
apameTpoB, -B1 I1K-3-31
MPOEKTHUPOBAHUS TOIOJIOTHH, IIK-3-VY1
aHaIIN3 PEeKUMOB
TEXHOJIOTUYECKUX ONepalni,
qacts 2 /TIp/

1.16 KoncTpykuuu snemeHTHOM TIK-1-Y1 IIK-1 JI2.1
6a3b1 ounomnspasix CBUC. -B1 YK-1-B1 JI2.2J12.4
Mertonsl pacueTa T1IK-1-31 J12.8
rapameTpoB, 2133
MIPOCKTUPOBAHUS TOIOJIOTHH,
aHaIN3 PEeKUMOB
TEXHOJIOTUUECKUX ONepanuu,
qacts 3 /TIp/

1.17 KoncTpykuuu snemeHTHOM TIK-1-Y1 IIK-1 JI2.1
6a3b1 ounomspasix CBUC. -B1 JI2.2J11.1
Mertonsl pacueTa 21
1apaMeTpoB,

MPOCKTUPOBAHHUS TOIOJIOTHH,
AHAJIN3 PEKUMOB
TEXHOJIOTHYECKUX OIepalIlHii,
qacts 4 /TIp/




Paznen 2. Koncerpykuuu n
CTPYKTYPbI 3J1eMEeHTHOM
0a3bl 3alI0MHHAIOLINX
ycTpoiicTB, IpudOpoOB ¢
3apsaoBoii cesa3sio (II3C).

2.1 KMOII unTerpanbHbie cXeMbl 1 TIK-1-31 TIK-2- JI1.1
OMNEPAaTUBHBIX THHAMHUYECKUX Vi JIT.1JI2.1
3aIIOMHUHAIOIINX YCTPOHCTB J12.6
(0O3Y). Tononoruu u 215233
KOHCTPYKLIUH JIEMEHTHOM
0a3bI MPHEMHHKOB
M300paXeHUH Ha OCHOBE
I13C, yacts 1 /Jlex/

2.2 ['uGpunHbIe UHTETpaTIHHBIC 1 ITK-1-31 IIK-2- JI1.1
CXEMBI. Vi JIT.1J12.1
Tononoruy U KOHCTPYKLUH J12.2 JI12.6
9IIEMEHTHOM 0a3bl - JI2.11
MIPUEMHHUKOB H300paXKCHUI 215233
UK cnektpa
Tomonoruu ¥ KOHCTPYKLUUHU
3JIEMEHTHOM 0a3bl
JIETEKTOPOB MOHU3UPYIOTITHI
n3MydeHui, yactb 1 /Jlex/

2.3 [IpopaboTka JIEKIIUOHHOTO 10 TIK-1-31 TIK-2- J1.1
MaTepuana Jyis MOJrOTOBKH K Vi JI1.1J12.1
MPaKTHYECKUM JI2.2 J12.6
3ansTasM /Cp/ 2102233

24 OcobenHocTi 1 TIK-1-31 TK-2- J1.1
MIPOEKTUPOBAHUS U Vi JILLJI2.1
TEXHOJIOTUU U3TOTOBJICHUS JI2.6 JI1.1
IIPUEMHHUKOB HOHU3UPYIOLINX JI2.8 JI12.11
n3IydeHud. MeTossl 2192 33
MIPOEKTUPOBAHUS
AIIEMEHTHOM 0a3bl
MPUEMHHKOB H300paXXEHUH 1
TEXHOJIOTHUECKHUE OepaIiu
UX U3TOTOBJIEHUS, YaCcTh
1 /Tp/

2.5 [MpoexTupoBanue rTHOPUIHBIX 1 TIK-1-31 TIK-2- J12.4J12.6
HMHTErpalIbHBIX CXEM H UX Vi JI2.8 J12.10
MPOM3BOACTBO, YacTh 1 /TIp/ JI2.11

213233

2.6 Brmonnrenne u 3ammura 22 TIK-1-31 JI.1J12.1
pacueTHo-TpaduIecKoi J2.2 J12.6
paboThl Ha TEMY: JIT.1J12.8
«IIpoexTHpOBaHuE U pacyeT JI2.11J13.1
KMOII-cxem ¢ KOpOTKUM 01022 33
kananom» /Cp/

2.7 OcobeHHocTH 1 VYK-1-31 YK-1- JI2.1J11.1
MPOESKTHUPOBAHUS U V1 VK-1-B1 21032
TEXHOJIOTUH U3TOTOBIICHHS
MIPUEMHHUKOB HOHU3UPYIOLIHX
H3IydeHud. MeToasl
MIPOESKTUPOBAHUS
AIIEMEHTHOH 0a3bl
MIPUEMHHUKOB U300paKeHUH U
TEXHOJIOTUIECKUE OTePaIiH
WX U3TOTOBJICHUS, YaCTh
2 Mp/

2.8 [IpoekTupoBanre THOPUIHBIX 1 VK-1-B1 YVK-1 JI2.1J11.1
HWHTETPATBHBIX CXEM U UX -¥Y1 YK-1-31 21032

MPOU3BOACTBO, JacTs 2 /I1p/




2.9 KMOII unTErpanbHbIe CXEMBI OIIK-4-B1 J2.6
OIEPATUBHBIX JUHAMUYECKUX JI1.1J12.4
3aIIOMUHAIOIINX YCTPOUCTB JI1.1
(0O3Y). Tononoruu 1 2192
KOHCTPYKIIMHU 3JIEMEHTHOU
0a3bl IPUEMHHKOB
M300paXeHNUH Ha OCHOBE
M3C, wyacts 2 /Jex/

2.10 | KMOII unTerpanpHble CXeMBI VK-1-B1 YK-1 J12.1
OIEPAaTUBHBIX AUHAMUYECKUX -V1 VK-1-31 J12.2J12.4
3aIIOMUHAIOIINX YCTPOUCTB OIIK-4-Y1 JIT.1J12.6
(0O3Y). Tononoruu u OIIK-4-31 2192
KOHCTPYKLIUH 2JIEMEHTHOM
0a3bl MPUEMHHKOB
M300paXeHUH Ha OCHOBE
I3C, wacts 3 /Jlex/

2.11 ['uGpuaHbIe UHTETpATbHBIC OIIK-4-B1 JI2.1
CXEMBL. OIIK-4-Y1 JI2.6J11.1
Tononoruy U KOHCTPYKIUH OIIK-4-31 2192
SIIEMEHTHOM 0a3bl -

MIPUEMHHKOB H300paKeHN I
UK cnektpa

Tononoruy U KOHCTPYKLUH
SIIEMEHTHOM 0a3bl
JIETEKTOPOB MOHU3UPYIOIIHUN
M3ITydeHnH, 9acThb 2 /JIex/

2.12 | OcobennoctH OIIK-4-Y1 J2.1
MIPOEKTUPOBAHUS U OIIK-4-B1 JI2.6J11.1
TEXHOJIOTUH U3TOTOBJICHUS OIIK-4-31 21032
MIPUEMHHUKOB HOHU3UPYIOTITHX
n3nydeHuid. Merospl
IIPOEKTUPOBAHUS
AIIEMEHTHOM 0a3bl
MPUEMHHUKOB H300paXECHUH I
TEXHOJIOTHUECKHUE OepaIiu
WX U3rOTOBJIEHUS, YacTh
3 /Mp/

2.13 [MpoexTupoBanue THOPUIHBIX OIIK-4-B1 JI2.1
MHTErpaIbHBIX CXEM H UX OIIK-4-Y1 J12.6J12.4
MPOM3BOJICTBO, YacTh 3 /TIp/ OITK-4-31 J1.1

2132
Pa3gen 3. IIpoekTpoBanue
3J1eMeHTHOii 6a3bl
JIOTMYeCKMX UHTEerpajbHbIX
cxeM

3.1 DYHKIIMOHATIBHO [TK-1-31 JI1.1
HUHTErPUPOBaHHAS JI1.1J12.1
JNIeMeHTHas 6a3a JI2.6 JI12.8
(hyHKIIMOHATTBHO- 0132933
WHTETPUPOBaHHBIE
CTPYKTYpHIL, parMeHThI,

JIOTUYECKUE IEMEHTBI
CBUC /Jlex/

32 [IpoexTupoBanue TONOIOTUN OIIK-4-Y1TIK JI1.1 JI1.1
anemenTHo 6a361 CBUC. -1-31 TIK-2-VY1 JI2.10J12.1
Metoapl BeprUpHKAIIUH. JI2.2 J12.6
Pacuer anexTpodm3ngeckux J2.8
xapakrepuctuk K-MOIT u 3132 33

OUIONSAPHON 2IIEMEHTHOM
6a3b1. Pacuer CTpyKTyphI U
nmuddy3noHHEIX podueit B
TCAD, uacts 1 /JIex/




33 IMpopaboTka neKInOHHOTO 3 10 [K-1-31 ITK-2- J1.1 -
MaTepuana Jyis MOJIrOTOBKH K Vi1 JI1.1J12.1
IIPAKTUIECKUM J12.2 J12.6
3ausTHsAM /Cp/ JI1.1J12.8

JI2.10
JI2.11J13.1
31022 53

34 ITpuHIUNIBI IPOEKTUPOBAHUS 3 1 [IK-2-V1 J1.1 - KM3
Y TEXHOJIOTUS JIL.1JI2.1
(hyHKIIMOHATEHO— J12.2 J12.6
HUHTErpUPOBAHHOM JI2.8 J12.10
AIIEMEHTHOH 0a3bl JI2.11J13.1
MHUKpocxeM, dacTb 1 /TIp/ 2132033

3.5 [IporpaMMHBIE CUCTEMBI 3 1 TIK-2-V1 JI1.1 -
YHCIEHHOTO TPHOOPHOTO JI1.1J12.1
IIPOEKTUPOBAHHUS J2.6
AJIEMEHTHOM 0as3bl. JI2.8J13.1
DYHKIIMOHATILHBIA KOHTPOJIb 215233
paboTocriocoOHOCTH
CBUC Mlp/

3.6 IToaroroBka K HalMCAHUIO 3 12 T1IK-1-31 I1K-2- JI1.1 -
KOHTPOJIBJTHON pabOThI Vi JITLUJI2.1
Ne2 /Cp/ J12.2 J12.6

J12.8 J12.10
JI2.11
3132 33

3.7 Hamnucanune koHTpOIHHOM 3 1 [IK-1-31 IIK-2- JI1.1 - KM5

pabotsr Ne2 /TIp/ Vi J12.4J12.1
2.2
21

3.8 [IpuHIMITBEI TPOSKTUPOBAHUS 3 1 [IK-1-31 I1IK-2- JI1.1 -
U TEXHOJIOTUS 31 J12.4J12.1
(yHKIMOHATBHO— 2.2
WHTETPUPOBAHHOM 21032
AIIEMEHTHOM 0a3bl
MHKpocxeM, dacTs 2 /TIp/

3.9 [IpoexTupoBaHue TONOIOIUU 3 1 TIK-1-31 TIK-2- JI1.1 -
anemeHTHO# 6a3p1 CBHC. 31 J12.4J12.1
Mertons! BepuUKaIny. 2.2
Pacuer anexTpodusngeckux 3122
xapaktepuctiuk K-MOII u
OHITONSIPHOM JIEMEHTHOM
6a3b1. Pacuer cTpykTyphI 1
nuddy3noHHbIX Mpoduneil B
TCAD, uacts 2 /JIex/

3.10 [IIpoexTupoBaHH€e TONOIOTUU 3 1 ITK-1-31 IIK-2- JI1.1 -
anemenTHoM 6a361 CBUC. 31 J12.4712.1
Mertons! BepuUKanum. 2.2
Pacuer snexrpoduznyecknx 2132
xapakrepuctuk K-MOII u
OUITONSIPHOMN ITEMEHTHOM
6a3bl. Pacuer cTpyKkTypHI 1
TG Gy3noHHBIX ipoduiei B
TCAD, uacts 2 /JIex/

5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKHU
Kon KonTponsHoe rilio}iffﬂeMHe B
KM MepoNpHsTHE JTUKATOPEI OIPOCHI LTS TIOITOTOBKH

KOMIIETEHITU I




KM1

IIpakTuueckoe
3aHaTHil Nel

IK-1-BL;IIK-1-
V1;0I1K-4-31

1 CpaBauTtensHsIil aHanm3 6sicTpozeiicTus K-MOIT u 9CJI
3JIEKTPOHHOM 3eMeHTHO# 6a3pl CBMC mpu Tomomornyeckoi HopMe
L=1mxm

2 Monens D6epca-Momna. Ee orpanndenns. OreHka mapaMeTpoB
OUIONAPHON CTPYKTYpPHI PH Tononoruueckor Hopme L=0, Imxm

3 OueHuTH IiyOHHY 3aJIeTaHusl SMUTTEPHOTO M KOJUIEKTOPHOT'O p-n
MIepPEXOJIOB IIPH MAKCUMAIBHOH TeMIepaType NCTIONb3YEeMBIX IIPOIIECCOB
T=950C

4 Paccuurats riyOuHy 3ayieranus 1 AudQy3uoHHOro npoduis p-n
nepexona odmacteit croka uctoka i - MOII cTpykTyps

5 PaccunTats rimyOuHy 3asieranus 1 AugGy3sHOHHOTO IPOGUIS p-n
nepexoa obnacteit croka ucroka p - MOIT cTpyKTypbl

6.11300pazuts Tomosoruto u ctpyktypy KMOIT unBeptopa.

7 N306pa3uTh IIaHApHYIO CTPYKTYpy 1 Tononoruio DCJI nHBEpTOpa
npu CBUC npu tononorunueckoit Hopme L= 0,1MKM u OIIeHUTH ee
OBICTpOACHCTBYE

8 OueHNTh PacCTOSHHUE MEXKITY CTOKOM M MICTOKOM ITPH KOTOPOM
HPOSABIIIOTCA 3 HEKTH “ KopoTkoro “ kanana B n-MOII cTpykTypax.

9 Onpenenuts GU3NUECKHE OIPAaHUIECHUS TOMOJIOTHIECKUX Pa3MEPOB,
TONIINH JU3IEKTPUKOB, KOHLIEHTPAIMU TpUMecH B kaHanax p-MOIIT
CTPYKTYp

10 Ouenuts Bo3moxHOCTh co3nanuss KMOIT CBUC ¢ ucnons3oBaHreM
SMUTAKCHAIBHBIX ca0eB TOMUHON 10-100HM M TOIOJIOrHYECKO
HOpMBI 20HM

11 OreHUTS 3a1epKKY CUT'HANA OUIIOISIPHOTO HHBEPTOPA, €CITH €T0
6a3zoBoe comporuBieHue paBHo 10 kKOM KomekTopHoe koM, Bpemst
KM3HH B KOJJIEKTOpE M 0a3e TpaH3ucTopa 1MKC, yIenbHbIE EMKOCTH B
3THX 00J1acTsIX cooTBeTCTBeHHO CO=COK= 1* 10"-15 D,
MHHUMAJIbHBIN TOMOIOTHYECKHH pa3Mep CTPYKTypsl npubopa Ln =
IMKM

12 DneKTpOHHO-IBIPOYHBIN TTepexo C(OPMHUPOBAH BIUTABICHHEM
AJIFOMUHUS B KDEMHUH N-TUIA ¢ KOHIEHTpanuel 1oHopoB ND=1015¢cm-
3. Auamerp nepexona 300 Mkm. [IpuHMMAasi KOHIIEHTPAIMIO aKLIENTOPOB
B PEKPHUCTAIUTM30BaHHOMN 001acTH, paBHoi 1019 cMm-3, paccuurtaTh
001IITyI0 MMPUHY HPOCTPAHCTBEHHOTO 3apsAa M COOTHOIICHHUE MEXKTY
00JacTsIMU IPOCTPAHCTBEHHOTO 3apsija.

13 KpemHueBblii TpaH3uCTOp UMeEET caeayromue napameTpsl. llupuna
KBa3HHEHTpabHOU oostacTr 1 MxMm. [Tnomans KOIIEKTOPHOro repexoaa
20 MKM2, BpeMs JKH3HH ABIPOK B 6aze 20 MKc, BpeMs KI3HU
97eKTPOHOB B amMuTTepe 0.15 MKC, KOHLIEHTpaLus IpuMecH B Oaze
8.1014cm-3, B amutTepe u kouiekrope NA=5.1017cMm-3. Paccunrath
K03 (PHITHEHTHI TIepenadn 0 TOKY B CXeMe ¢ o0Imei 6a30i.

14 KpeMHUEBbIH TpaH3UCTOP UMeeT clemyromue napameTpsl. [lupuna
KBasuHelTpanbHOIl ob6mactu IMkMm. Inomans KomIeKTopHOro nepexona
20 MKM2, BpeMs JKH3HH JBIPOK B 0a3ze 20MKC, BpeMst )KU3HH SIEKTPOHOB
B amutTepe 0.15MKc, KoHIIeHTpanus npuMmecH B 6aze 8.1014cm-3, B
amurTepe u KommiekTope NA=5.1017cm-3. Paccuutats koapPpuumeHTs
Hepeiauyl 1o TOKY B CXEME C O0IIHNM KOIIIEKTOPOM.

15 BBIYUCINTD BO CKOJBKO pa3 M3MEHUTCS 3HAUeHUE KO PHUIIHEHTa
nepeHoca B 6a3e n-p-n TpaH3UCTOPA, U3TOTOBICHHOTO U3 KPEMHHS,
€CJIM TOJIIMHA KBa3HHEHTpanbHO! obsacTy 6a3bl 30MKM, BpeMsl KU3HU
Hocutenel 3apsaaa B Helt 300MKC NpH OBBIIIEHUH YacTOTHI 10
f=25MTI'. Uemy paBer kodummenT nepenoca Ha 3Toi yactore?

16 PaccuuTath ¥ MOCTPOUTH BOJIBTAMIIEPHYIO XapaKTEPUCTHKY
KPEMHHEBOTO MOJIEBOT0 N-KaHAIBHOIO TPAH3UCTOPA, U3TOTOBIEHHOTO
n3 kpemHuus. Hanpsbkenue Ha 3atBope U3=0,5 B, Nd=1015 cm-3,
L=12mkM, a=5mkM, Z=240mkm, Uc 6pats ot 0 10 0,9 B wepes 0,3 B




KM2

IIpakTuueckoe
3aHATHI Ne2

IK-1-V1

1 M306pazuts crpyktypy nMOII snemenTa HaMATH 3NeKTPHIECKU
[IPOrpaMMHUPYEMOro 3alIOMHHAIOLIET0 YCTPOUCTBA U PACCUUTATh €€
TIOPOTOBOE HATIPSUKEHNE MPH KOHIICHTPAIMH ITPUMECH B TIOI3aTBOPHOM
obmactu Nd=1015 cm-3,

2 U3obpa3uts ctpyktypy u Tonosnoruto K-MOIT unsepropa
W3TOTOBJICHHOI'O 110 IJIAHAPHON TEXHOJIOTUH U OLIEHUTD €€
OBICTPOCHCTBYE TIPH TOMOJIOTHYECKOM UTHHE 3aTBOpa 1MKM,
romaneit ctoka — ucroka 20MKM U BeIMUMHAMH yHENbHBIX eMKOCTEH
croka ucroka Ccu=5*10"-15 @

3 Paccunrats mapameTpsl [13C cTpyKTyphl IpH KOHIIEHTPAIUT
akuenrtopoB Na = 1015 cm-3, nonopo ND = 1014 cm-3 B
MOA3aTBOPHOM 00s1acTu. BpeMenu >ku3Hu HOCUTENEH 3apsiia OIMHAKOBO
B 000Mx obacTsax u paBHo 10-5 c.

4 300pa3uTh TOIOJIOTHIO OHOYPOBHEBOH PAa3BOAKH OUIIOISAPHOTO
MHBEPTOpa —BEHTUIIS IIPH MHHUMAJIBHBIN TOMOIOTUYECKHH pa3Mep
CTPYKTYpHI 1iprbopa npu Ln = ImMkm u ipu Ln = 0,1Mxm

5 M300pa3uTh TOMOIOTHIO OHOYPOBHEBOI Pa3BOIKH OHUITONSIPHOTO
WHBEPTOPa—BEHTHIISI IPH MUHUMAJIBHBIA TOMOJIOTMIECKUH pa3Mep
CTPYKTYpHI ipubopa npu Ln = IMxkm

6 OLEHUTH CcTEeNEHb MOBBILEHNS HHTErpauuu tuHaMudeckoro O3Y B
ClTyqae MpUMEHEeHUs (PYHKIIMOHAJIFHO MHTETPHPOBAHHBIX CTPYKTYP TIPH
Tononorudeckoi Hopme L= 0, IMxm

7 OLeHUTh MUHUMAJIbHbIE TOMOJIOTMYECKHE Pa3Mephl JJIEMEHTa
AIEKTPUIECKH MPOrPAMMHPYEMOro 3JIEMEHTA ITaMSATH MIPH HAIPSHKCHUN
nuTtanus 5 B.

8 N306pazuth Tononoruto [13C cTpyKTyphl IpHeMHUKa U300paXKeHUH 1
OLIEHUTH €€ ONTUMAaJIbHBIE pa3Mephl A peructpauuu ommxHero MK
CTIEeKTpa.

9 N306pa3uTh TOMOIOTHIO U CTPYKTYPY (DYHKIIMOHATIBHO —
unterpupoBanHoro KMOII unaBepTopa rnpu Tornosoru4eckoit Hopme L=
0,1MKM U OIICHUTD ee OBICTPONICHCTBHE.

10 M306pa3uTs mmaHapHyIo cTpyKTypy U Toronoruio nMOIT naBepropa
npu CBUC npu Tononoruveckoit Hopme L= 0, IMKM U OLIeHUTEH ee
OBICTpOACHCTBHE

11 Onernts pazpemarontyio criocoorocts CBUC — JletekTopos
PEHTTEHOBCKHX U3TydeHHH ¢ sHeprueii 20 kB

12 PaccuuTath pomyctuMyro AnuHy kaHaia B nMOII anemeHTe maMsTy.

KM3

[IpakTnueckoe
3aHATHH Ne3

1. PaccuuTaTh BO CKONBKO pa3 Oobiie opicTpoaeiictBue KMOIT
unseptopa ¢ KHU cTpykTypoii o cpaBHEHUIO €O CTPYKTYpO
MHBEPTOpa HA MOHOKPEMHUH MPH OJHMHAKOBBIX TOIIOIOTHYECKUX
pasmepax npu L= 1mxm M L= 0, IMkM

2 U306pa3uth cTpyKTypy U Toroxoruro K-MOII naBepropa co
CTPYKTYPOI KPEMHHH Ha JUANEKTPUKE U PACCUUTATD €€
OBICTPOACHCTBUE MPH MApaMeTPax YASIbHBIX EMKOCTEH CTOKA UCTOKA
Ccu=5*10"-15 ®@ u ymmee kanana 0,3 MKM

3 OueHHTH OBICTPOIECHCTBHE M TOTPEOIIIEMYIO MOIITHOCTD BEHTHIIS C
N30-2n cTpyKTypoil OUIIONAPHOTrO TPAH3UCTOPA IPH TOMOIOTHYECKOM
pasmepe cTpyKTypbl mpubopa Ln = 0,1 MM

4 OneHuTh OBICTPONICHCTBHE U MTOTPEOIIEMYIO MOIITHOCTD BEHTHIIS C
camocoBMeIeHHOi SST cTpyKTypoi OUTIONSIPHOro TpaH3UCTOpa MPH
TOIMOJIOTUYECKOM pa3Mepe CTpyKTypbl npudopa Ln = 0,1 MxkM nipu
BEITMYMHAX eMKOcTel cootBeTcTBeHHO C03 =COK= 1* 10"-15 ©

5 PaccuuTath cpeHee BpeMsl 3aJIepKKH U TIOTPEOJIIEMYIO MOIITHOCTh
BeHTHII ¢ M130-2n CTpyKTypoii OHIIOIAPHOrO TPAH3UCTOpa IPU
TOIOJIOTMYECKOM pazMepe CTpyKTypbl npubopa Ln = 0,15 mxm




KM4

KonrponbHas
pabora Nel

I1K-2-B1

1. Kakue mpubopsl oTHOCATCS K dneMeHTHoH 6aze CBIC?

2. M300pa3uTe nepexoaHylo U MepeAaTOuHy0 XapaKTePUCTUKU
OUITONSIPHOTO WHBEPTOpA.

3. M300pa3uTe nepexoaHylo U nepeaaTounyto xapakrepuctuku K-MOIT
uHBepTopa.?

4. IlepeynciNTh OCHOBHBIE TEXHOJIIOT UK M3TOTOBJICHHS OUITOIAPHBIX
CBUC.

5. HapucoBaTs cxeMy BKJIFOUEHHS OUTIOISPHOro TpaH3UCTOpa ¢ oo1Ieit
6a3oii.

6. HaprcoBath cxeMy BKITIOUECHHSI OMTIOIIIPHOTO TPAH3UCTOPA C OOIITHM
SMHUTTEPOM.

7. N300pazuTe nepexoHyto U MepeJaTouHyo XxapakTeprucTuki n-MOIT
UHBEPTOpA.

8. M1300pa3uTs BpeMEHHYIO JHarpaMMy padoThl AMHAMHUYECKON STUCHKH
HaMATH

9. HapucoBatb cxeMy BKJIIOUCHUsI OUTIOISIPHOTO TPAH3UCTOPA C OOLIUM
KOJUTCKTOPOM.

10. Yemy paBeH k03P UIMEHT yCHUIICHHS TT0 TOKY B CXEMe ¢ 00IIeH
6a30it?

11. Yemy paBeH k03 (UIMEHT YCHICHHUS 110 TOKY B CXEMe C 00IUM
SMUTTEPOM?

12. Kaxue nmpubops! oTHOCATCA K 31eMeHTHo# 6aze CBUC?

13. I300pa3ure nepexonHyto U nepefaTouHyto xapakrepuctuku nMOIT
HMHBEpTOpA.

14. M300pa3ute nepexopHyo U nepenaTodnyko xapakrepuctuka KMOIT
UHBEpTOpa

15. Kak 3aBucut GapbepHast eMKOCTb JITHEHHOTO p-n IIepexozia oT
MIPUIOKEHHOTO CMEIIEHUS?

16. Kaxue npenmymectsa u HepocTatku umetoT bunomspasie CBHC o
cpaaenutro ¢ KMOIT CBUC

17. Kakne TeXHOJIOTHYECKHE TPOIIECCH ONPEACISIOT CTEICH
unterpanuu CBUC

18. N300pa3uTh KOHCTPYKLHUIO TPAH3UCTOPA C CaMOCOBMEILICHHON
CTPYKTYpOH

19. N300pazute BXomHyto BAX GumonsipHoro tpaH3ucTopa,
BKJTFOUEHHOT'O B CXEMY C OOIIHM 3MHUTTEPOM.

20. ITepeuncnutb 3G PeKThI, KOTOPbIE HEOOXOIMMO YUUTHIBATh IIPU
MOCTPOSHHH pealibHON BAX OGHITOISIpHOTO TpaH3UCTOpA.

21. JlaiiTe onperneneHne TPaHNYHON 9aCTOTHI OHITOISIPHOTO
TpaH3HCTOpA.

22. IlepeyncuTh aKTUBHBIE 2IIEMEHTBI SKBUBAJIEHTHOW CXEMBI
OUITONSIPHOTO TPAH3UCTOPA.

23. IlepedncIUTh PEaKTUBHBIE IEMEHThI SKBUBAICHTHONH CXEMBI
OGUIONAPHOTO TPAH3UCTOPA.

24. TlepeurcnUTh aKTUBHBIE 3JIEMEHTHI SKBUBaJIEHTHOH cxembl MOIT
TpaH3ucropa?

25. IlepeuncnUTh pEeaKTUBHBIE SIIEMEHTHI SKBUBaJIEHTHOMU cxeMbl MOIT
TpaH3HCTOpA.

26. Kakoit (n-p-n wim p-n-p) TpaH3uCTOp OO0Jee MPEATOYTUTENCH IS
CBUY >nexTpoHUKn?




KMS5

KonrponbHas
pabora Ne2

IIK-1-VL;IIK-1-B1

1. Kakue Buns! mamsaTu peanusyrotes 8 CBUC

2. IToscHUTE NPUHINI 3JIEMEHTHOMN 0a3bl JJMHaMHYECKOro
3anoMuHaroIIEro yCcTpoiicTa

3. [osicHUTE MIPHUHITUIT AIIEMEHTHOH 6a3b1 CTaTHUECKOTrO
3anoMuHaroIIEero ycTpoiicTa

4. ITosicHUTEe NPHHIINI 3JIEMEHTHOH 0a3bl DIEKTPUUECKU
IIporpamMupyemMoro 3arnoMuHaroIEro yCTpoiicTBa

5. Hosicauts npuniun aevicteus [13C

6. Uto moHnMaetcs moj pyHKIIMOHATBHON MHTETPAIliel SJIeMEHTHON
6a3e1 CBHIC

7. Metonbl GyHKIMOHATBHOM HHTErpanuu ‘dneMenTHoi 6a3sl CBUC.
8. 300pa3uth HyHKIMOHATHLHO HHTETPUPOBAHHYIO CTPYKTYPY
Bunonsproro u MOII Tpan3ucropa

9. M300pa3nTh (QyHKIIMOHAIEHO HHTETPUPOBaHHYIO cTpykTypy KMOII
Tpurrepa

10. M300pa3uth QyHKIHMOHATIBHO HHTETPUPOBAHHYIO CTPYKTYpY
BunonspHOro TpaH3MuCcTOpa M MOJIEBOT0 TPAH3UCTOPA YIPABISIEMOr0 P-II
HepexoIoM

11. Kakue 3D cTpyKTyphl IPUMEHSIOTCS. B MUKPO-HAHODJIEKTPOHHKE.
12. HazHaueHue U MOCTPOEHHE SKBUBAJIEHTHOH CXEMBI MTOJIEBOTO
TPaH3HUCTOpA C YIPABISIOMNM P-N IEPEXOIOM.

13. Kax MOXXHO yBEJIMUUTH KPYyTH3HY NePeIaTOYHON XapaKTepPUCTUKH?
14. N300pa3ute 3KBUBATICHTHYIO cxeMy MOII-cTpykTypy 6€3 yuera u ¢
Y4EeTOM HOBEPXHOCTHBIX COCTOSTHHH.

15. YTo Takoe MOPOroBoe HANpPsKEHUE AT IOTUYECKUX CXeM?

16. Uro Takoe KpyTHU3HA XapaKTEPUCTUKU U KAKUMHU KOHCTPYKTUBHO-
TEXHOJIOTMYECKUMH MTapaMeTpaMu MONEBOro TPaH3UCTOpa OHA
onpenensierca?

17. Kaxumu (pu3HUecKUME MPOIECCAMU OTPAaHUIUBACTCS
osicTpoaeiictBue bunomsipusix 1 KMOIT CBUC

18. KoopiuHaTHBIN 1E€TEKTOP HOHU3UPYIOLUIMX U3Ty4€HUH TPUHIMIT
JieCcTBUS

19. OuenuTs BO3MOXKHOCTH pacueTra napamerpos CBMC metonom
Herotona

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

ITposepsiemble
Kon Hassanune
UHJIUKATOPBI Coneprkanue paboTsl
paboThI paboThI N
KOMITETEHIIUH
P1 Homamnee 3ananue | [1K-1-B1;0I1K-4- Tunosoii BapuaHT 3aaHus IpuBeieH B paznene "[Ipunoxenus.

B BHJIC PACUCTHO-
rpadudecKoi
paboTHI 1o TeMe:
«IIpoexTupoBaHue u
pacuer KMOII-cxem
C KOPOTKHM
KaHaJIOM»

3L;IIK-1-Y I;I1K-2-
Bl

5.3. OueHo4Hbie MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMeH 110 KypCy He NIPEeyCMOTPEH.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Ilo JAUCHUIUIMHE IJIA MOJTYUCHHUS 3a4€Ta CTYACHT AOJIKEH IMOJITHOCTBHIO BBITIOJITHUTH y‘IC6HI;IfI TUTaH: HAMMCaTh BCE KOHTPOJIbHBIC
pa6OTI:I, BBIIIOJIHUTH TECTOBBIC 3aJaHUA, JOMAITHECC 3aJaHNC B BUC PI'P.

O1eHKH 32 KOHTPOJIBHYIO Pa0OTY BBICTABISIOTCS O CIEIYIONIMM KPHTEPHUSIM:

a) KOTIMYHO» — CTYIEHT MPAaBUJILHO PEIIWII 33a4H U TIOJIHO OTBETHJI Ha BCE TEOPETUUECKUE BOIIPOCHI;

0) «XOpOIIO» — CTYIEHT PELIMIT 331a49X M HEJOCTATOYHO ITOJTHO OTBETHII Ha BCE TEOPETUYECKHE BOITPOCHL;

B) «Y/IOBJICTBOPHUTEIHLHO» — CTYJICHT HEMTPABUIIBHO PEIIMII 3a]1a4H, HETIOJIHO OTBETHII Ha TEOPETUIECKUE BOIIPOCHI,
T) HEYIOBIECTBOPUTEIHHOY» — CTYICHT HE PELIMI 3a/1a4y, HE OTBETHJI Ha TEOPETUIECKUE BOTIPOCHI.

O1eHKH 3a pacyeTHO-TpaduIecKyro paboTy BEICTABIISIOTCS MO CIEAYIOMINM KPHTEPHSIM:

a) KOTIMYHO» — CTY/ICHT NPABIIILHO MPOBEIT HEOOXOIMMBIE pacdeThl, IPEICTABIII IpaKK 3aBHCIMOCTEH, C/IeIall IPaBIIIbHEIC
BBIBOJIbI, MICUEPIIBIBAIOLIE OTBETHII Ha BOIIPOCHI IPH 3allUTe pabOTHI;

0) «XOpOIIO» — CTYAEHT MPaBWILHO MM C HEOOIBIINMH OMIMOKaMH MPOBET HEOOXOAMMBIE pacueThl, IPeICTaBUII rpaduKu
3aBHCHMOCTEH, cieal MPaBIIIbHEIC BEIBOJIBI, HEOCTATOYHO TIOJTHO OTBETHII Ha BOIPOCHI ITPH 3aI[UTe PabOTHI;;

B) «YJOBJICTBOPUTEIFHO» — CTYICHT IIPOBEJI HEOOXOIUMBIE PacUeThl C HE3HAUUTEIFHBIMY OIIMOKaMH, IPEACTABUII HEBEPHEIC
rpaduKy 3aBUCHMOCTEH, C/IeNall HeMONHbIE UM HENPAaBHIIbHBIE BHIBOJbI, HEIOCTATOYHO MOJIHO OTBETHII Ha BOIPOCHI IIPH 3allUTe
paboTEr;

T) «HEYJOBJIECTBOPHUTEIHFHO» —CTYAEHT IPOBET HEOOXOIMMBIE pacyeThl ¢ TPYOBIMH OIIMOKAaMH, IIPECTaBIII HEBEPHBIE TPa(uKu
3aBHCHMOCTEH, Clieial HeNPaBHIbHBIE BHIBO/bI, HE OTBETUJI HJIM OTBETHJI HEBEPHO Ha BOIIPOCHI IIPH 3aIUTE PAOOTHI.

OLeHKH 32 OTBETHI Ha TECTOBBIE BOIIPOCHI BHICTABIISIIOTCS 110 CIEAYIOIUM KPUTEPUAM:

a) «OTJIIMYHOY» — CTY/ICHT NIPABIIILHO OTBETHJI HA BCE TECTOBBIC BOIPOCHI;

0) «XOpOIIO» —CTYACHT MPABUILHO OTBETHII Ha 2/3 TECTOBBIX BOIIPOCOB.

B) «YIOBJICTBOPUTEIIEHO» — CTYICHT MPABIIHHO OTBETHII Ha 1/3 TECTOBBIX BOIIPOCOB;

T) «HEYJOBJIETBOPUTEIIFHO» —CTY/ICHT NIPABIIIFHO OTBETHI MEHEe, YeM Ha 1/3 TeCTOBBIX BOIIPOCOB.

OreHka 3a 3a4eT popMHpYeTCs Kak cpefHeapr(hMETHIECKOS 3HAUCHHE 32 BCE KOHTPOJIBHBIC MEPOIPHUSTHSL.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arynaBue Bubmmorexa Wz narenscTBoO, ros
JI2.1 | Koponés M. A, TexHonmorus, KOHCTPYKIUN U DNeKTpoHHAsT OMOIIMOTEeKA Mocksa: BUHOM.
Kpynkuna T. 1O., METO/Ibl MOAEIUPOBAHHUS Jlabopatopus 3HaHUH, 2015
PeseneBa M. A, KPEMHHUEBBIX HHTETPAJIbHBIX
Yamerus 0. A. MHKPOCXEM
JI2.2 |Mypawes B. H., MukpocxeMOTEeXHUKA: Kype OnexTpoHHas OHOIMOTEKa M.: U3n-so MUCuC, 2011
Jlerotun C. A., JIEKLIUH
OpnoBa M. H.,

MenbHukos A. JI.

JI2.3 | Crenanenxo U. IT. OCHOBBI MUKPO3JIEKTPOHUKH: Bbubmnorexa MUCuC M.: Cos.paauo, 1980
VY4eb. mocodue i By30B O
cren. 'TIomynpoBogHUKY U
JIUAIIEKTPUKH' U
'TlomynpOBOAHUKOBBIE 1
MHKPO3JIEKTPOHHBIE TIPHOOPHT'

JI2.4 |KompuosI'. 1., Teopust u pacuer DNeKTpoHHAsE OMOJIMOTEKA M.: U3n-so MUCuC, 2010
Hunenko C. 1., TMTOJTyIIPOBOHUKOBBIX
OpnoBa M. H. npubopoB. TBepaoTenbHas
ANIEKTPOHUKA: J1a0. TIPAKTUKYM
JI2.5 |Kypnocos A. 1., TexHomorus Mporu3BoACTBa bubimorexka MUCuC M.: Beicur. mk., 1979
IOnun B. B. TMTOJTYITPOBOJHUKOBBIX

puOOpPOB: AJISt BY30B IO CIEIL.
'TlomynpoBOAHUKH U
JUBIEKTPUKH' U
'TlomympOBOTHUKOBEIE
npubopsr'

JI2.6 |3u C. M., Tpytko A. ®duzrka noaynpoBOAHUKOBBIX bubmroreka MUCuC M.: Dueprus, 1973
o. puOOpPOB: TIEep. C aHTII.




ABTODBI, COCTaBUTENH 3arnaBue bubanoreka W3naTenbcTBO, TOJ
JI2.7 |KpacHomonbckuii A. DIeKTpOTEeXHUKa, Bbubmorexa MUCuC M.: Yueba, 1989
E., ymun A. H., 3JIEKTPOHUKA,
Crnenos B. U, aNeKTpooOOpyIoBanue: Pas.:
IManomHuukosa JI. A. Iudposie mHTETpaTHHEIE
cXeMbl: yued. mocobue s
CTYI. BCeX cIiell. (KpoMe CIIell.
21.03.00) u coymatenei cren.
(ax. o crerr.
'MukporporeccopHasi TeXHUKa'
JI2.8 |Jlagerun E. A, [IpoextupoBarnune CBUC: bubmroreka MUCuC .. Yueba, 2001
Mypames B. H., Pa3n.: DnemenTtHas 6aza
MensaukoB A. JI., np. | CBUC: Kypc nexuuit mist cry.
crew. 0629
JI2.9 |Kombuos I'. 1., Teopust u pacuer bubmoreka MUCuC .2 Yueba, 2001
T'opronos H. H., MOJTYTIPOBOHUKOBBIX
Junenxo C. 1. pHuOOPOB U HHTETPATBHBIX
cxeM: Pasn.: ITonesrbie
TpaH3ucTOpHl: JIab. mpakTHKyM
st cryn. crien. 2001 u Hamp.
5507:Y.2: JIa6. pabotsr 7-10
J12.10 | ¥Opuyxk C. 1O., MogenupoBaHue Bbubmnorexa MUCuC .. Yueba, 2001
Mypames B. H. MOJIYTIPOBOAHUKOBBIX
npubopoB: Kypc neknuit st
crya. coer. 200100-
MUuKpo31eKTpoHUKa U
TBEPIOTEIbHAS MICKTPOHUKA
JI2.11 |Mypames B. H., ®dusznka bubimorexka MUCuC .: I3n-Bo MUCuC, 2011
Jlerotun C. A, (horonpeobpazoBaTeneii: Kype
Koponbuenko A. C., JIEKLIUH
OpioBa M. H.
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3ariaBue Bubnuoreka W3narenbcTBO, IO
JI3.1 |Jlageirun E. A., [TpoektupoBanue u Bubnmorexka MUCuC .. Yueba, 2000
Mypames B. H., KOHCTPYUPOBaHUE
Jlaros II. b. MOTYTIPOBOJHUKOBBIX
npubopos, IC u BUC: Pa3n.:
ITpoekTrpoBaHKe U pacyer
KMOII-cxeM ¢ KOpOTKUM
KaHaJIoM: Y4e0. mocodue 1mo
KypCOBOMY MPOCKTUPOBAHUIO
s ety crien. 2002.00
6.2. ITepeuennb pecypcoB HHPOPMALMOHHO-TEJIeKOMMYHUKALMOHHOM ceTH « AHTepHeT»
31 | DBC "Jlanp" https://e.lanbook.com
32 | Dnektponnas 6ubmmoreka MUCuC http://elibrary.misis.ru/
73 | EauHoe 0kHO 10CTyma K 00pa3oBaTelbHBIM pecypcam window.edu.ru
6.3 Tlepeuenb NPOrpaMMHOro odecrneyeHust
II.1 Microsoft Office
1.2 |MATCAD
1.3 |MATLAB
1.4 |LMS Canvas
1.5 |MS Teams
.6 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, 11O WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.7 | TEXHOJIOI'MH VIIPABJIEHI A ITIEPEBOJIJOM OOO
I1.8 | CIIIIP Bri6op
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOGecCHOHAIBHBIX 023 TaHHBIX
U.1 |eLIBRARY.RU: http://elibrary.ru/
N.2 | Nano a natureresearsch solution https://nano.nature.com




N.3 | SpringLink https:/link.springer.com/

N.4 |DOnexrponHas 6ubimoreka MUCuC

http://elibrary.misis.ru/

n.s Ennnoe okHO J0CTyla K O6paSOBaTeJ’IbHHM pecypcam

window.edu.ru

n.6 |3bC "Jlanp"

https://e.lanbook.co

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Hasnauenne

OcHarenve

K-506

JlabGopatopus

aBTOMATU3UPOBAHHBIN J1aOOPaTOpHBIA CTEHA /I MPHOOPOB
B komruiekte (Agilent3420A, Textronix AFG3252, Keithley
2401, Textronix TDS3054C); ocmwmiorpap C1-93;
u3Mepurens napamerpos nn JI2-56; BomerMmerp B7-77;
BOJIBTMETP GDM-8145; MEXIUCUUIUTMHApHAS
naboparopras miarpopma ¢ kommiekrom 110 NI ELVIS 11+
(3 mrt.); yueOusle twiatel  "[{udpoBble  dNMEMEHTHI
MH()OPMAOHHO-U3MEPUTEIFHON TeXHUKU'" (5 MIT.); TIaThl
0 M3YYCHUIO M HPOrPaMMHPOBAHUIO MHKPOKOHTPOJIICPOB
NI Frescale (Smrt.); murata "OCHOBEI HHU(POBOI TEXHUKH H
nporpamvupoBaaus [IJIMC" (5 mrt.); y4eOHBIN KOMILIEKC
[0 TEXHOJOTMH H3rOTOBNICHMs mevyaTHhiX rwiaT;, [1K; maker
nuieH3noHHbIX nporpamm MS Office, kommbrotepsr ¢ 1O
JUTS TIPOBEIEHUsI Ta00paTOpHBIX padoT (4 mT.)

YuransHbii 3a1 Ne3 (B)

KOMIUTGKT  ydeOHOW  Mebenmm Ha 44  Mecta  JUid
obyqaromuxcs, MOV Xerox VersaLink B7025 ¢ ¢pynxunei
MacmTabupoBaHus TeKCTOB U wm3o0paxeHuit, 8 IIK c
moctynoMm k HWTC «HWutepuer», OUOC yHHBepcuTera
yepe3 JHYHBIN KaOuwHer Ha twatgopme LMS Canvas,
nunensnoHabie nporpammel MS Office, MS Teams, ESET
Antivirus.

YuTanbHBIN 3al1
JJIEKTPOHHBIX PECYPCOB

KOMIUTEKT ydeOHOH Mmebenu Ha 55 MecT i 0Oydaromuxcs,
50 HOK c¢ gmoctynom k MWTC «HMutepuer», 3SHUOC
VHUBEPCHUTETAa 4epe3 JIMYHBIA KaOwHeT Ha tuiatgopme LMS
Canvas, mmeHsnoHHble mporpamMmel MS Office, MS
Teams, ESET Antivirus.

JTro6oii KOpIIyC
MynpTMenuiiHas

YuebHass aymuTopusi TSI TPOBEICHHS
3aHITHH JIEKIIMOHHOIO THIA W/WINA IS
TIPOBENCHUS MPAKTUYECKUX 3aHATUI:

KOMIUTEKT ydeOHOH mebenu 10 36 MecT /i 00ydaromuxcs,
MyIbTUMEIUHHOE  00OpyHOBaHME, MAarHUTHO-MapKepHas
Jocka, pabodee Mecto mpenogasarens, IIKc moctymom k
UTC «Unrepuer», DMOC yHuBepcuTeTa 4Yepe3 JUUHBIN
xabuner Ha miatgopme LMS Canvas, IHIIEH3HOHHBIC
nporpamMmMel MS Office, MS Teams, ESET Antivirus

Jlro6oii KOpIyc
MynpTMenuiiHas

VYuebHas ayanTopus IS IIPOBEICHHS
3aHATHH JIGKIMOHHOTO THUIA W/WIH JUIs
IIPOBEJECHUS IPAKTUUECKUX 3aHATHUI:

KOMIUTEKT ydeOHOH mebenu 10 36 MecT st 0Oydaromuxcs,
MyNbTUMEIUHHOE  00OpyAOBaHME, MAarHUTHO-MapKepHas
Jocka, pabodee Mecto mperomaBatens, IIKc moctymom K
HUTC «Unteprer», DMOC yHuBepcuTeTa 4Yepe3 JUUHBIN
xabuner Ha miatgopme LMS Canvas, IUIIEH3HOHHBIE
nporpamMmMel MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

Y4eOHO-MEeTOANIECKOE TIOCOOHE IT0 KypCOBOMY IIPOSKTUPOBAHUIO IIPH BBHITIOTHEHUN pacyeTHO-TPadUIecKoi paboThl 1o TeMe:
«IIpoextuposanue u pacuer KMOII-cxem ¢ kopoTknM kaHanmom». bubmorexka MUCuC.

[Ipu u3ydeHNH AUCIUILUTHHEI PEKOMEHIyeTCsl IpopadaThIBaTh MaTepHa A0 IPOBEACHUS 3aHATHUS, UCIIONb3Ys YKa3aHHYIO
nutepatypy B pazaene "ConepxaHue", METOIUYECKHUC YKa3aHUS.

JlucriumnrHa OTHOCHTCS K TOYHBIM HayKaM M TpeOyeT 3HAaYUTEIFHOTO 00beMa CaMOCTOATENbHOI paboTel. OTHeNbHbBIC yueOHbIe
BOIIPOCHI BEIHOCSTCSI HA CAMOCTOSITEIBHYIO IIPOPadOTKY U KOHTPOIMPYIOTCS HOCPEICTBOM TeKylleil artecraunu. KauecTBeHHOE
OCBOCHHUE JAUCLHUIUINHBI BO3MOXKHO TOJIBKO IIPH CHCTEMaTHYECKOH CaMOCTOATENBEHON paboTe, YTo IMOAIePKUBACTCS CHCTEMON
TeKyIIel 1 pyOeKHOI aTTecTanm.

[Ipu n3ydeHHn Kypca 4TeHHUE JIEKIHIT COPOBOXKIAETCS KOMIBIOTEPHBIMH MPE3CHTALMSIMU C TIPUBICICHHEM UILITIOCTPATUBHOTO
Marepuaia U3 COBPEMEHHBIX HayIHO-TEXHHYECKUX ITyOJIMKAlMi ¥ BHICTYIUICHNH Ha HaydHbIX KoH(pepeHmsx. [Ipu nposeneHnu
MPaKTHICCKUX 3aHATHI HCTIOIB3YIOTCS TECTOBBIE METOIBI KOHTPOJIS Iporiecca 00yIeHHS.

CamocrosTensHas paboTa CTyA€HTOB HalpaBJIeHA HA TTOMCK U aHAJIN3 JINTEPATYPHBIX JAHHBIX JUIS IIOATOTOBKH K MIPAKTHYCCKAM
3aHATHAM.




