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PABOYAS MPOrPAMMA YYEEHOWU OUCLMMNITUHBI

51.0.12 NpubopHO-TEXHONOIMYEckoe NPOEeKTUPOBaHUE ANEKTPOHHOW KOMMNOHEHTHON 6a3bl

1.

Koa v HanmeHoBaHue HanpaBneHus nogrotoBku/cneyunanbHocTu: 11.04.04
ONEeKTPOHMKA 1 HAHO3NEKTPOHUKA

. Kachenpa, orBevarowas 3a peanusauuio ANCUMNIINHDbI:

. Mpodmnnb noaroToBKM: WHmeepanbHasa 371eKmpoHUKa U HaHO3/IeKMPOHUKa

. Ksanudmkaumsa (cteneHb) BbINyCKHUKA: __Mazaucmp

. Popma obpasoBaHus: OYHas

uU3UKU _10/1yrIPOBOOHUKO8 U MUKPOIIEKMPOHUKU

. CoctaBuTenu nporpamMmmbi: bbikadopoea [ranuHa BrnadumuposHa ,

KaHOuOam mexHU4YeCcKUx Hayk, QoUeHm

7.

8.

9.

PekomeHpoBaHa: HMC cbusuyeckoz2o cpakynsmema rnpomokos Ne6 om 26.06.2024

YyebOHbIn roa: 2024-2025 CemecTp: 2

Llenu n 3agaum yye6Hon gucumnnuHbl: Llensvn ocBoeHns aucumnnuHbl «MpnbopHo-

TEXHOMOMMYecKkoe NPOEKTUPOBaHME INEMEHTOB MHTErparnbHbIX CXeM» ABnseTcss hopMupo-
BaHMe creumanbHbIX 3HaHU B obnactM U3MKo-TEXHOMOMMYECKOTO MPOEKTUPOBAHUS Kak
HeoTbeMIemMoin 1 obsi3aTenbHON YacTu BCEro MaplupyTa NpOeKTUPOBaHWUs NpPoGOpoB K
YCTPOWCTB MUKPO- N HAHOINEKTPOHUKMN.

B 3apgaun gucumnnuHbl BXOAAT:

- pacCMOTpEeHUe 0BLLMX BOMPOCOB NPUGOPHO-TEXHOMNOrMYECKOro NPOEKTUPOBaHWS,

- KOHCTPYKTMBHO-TEXHOMNOMMYECKMEe 0COBEHHOCTUN NPOEKTUPOBaHNS;

- ncecnegosaHve nNpobnemM oAHOPOAHOCTU U BOCTPOM3BOANUMOCTM IMNEKTPUYECKUX Na-

paMeTpOB U3AENUIA MUKPO- U HAHOSMNEKTPOHUKN;

- 06LLMe XapaKTEPUCTUKN NpaBuI NPOEKTUPOBAHMS, UX 3aMOSfTHEHME;



2

- NpMBOPHO-TEXHONOMMYECKOE MOLENMPOBaHNe B ObLLEM MapLupyTe MpOeKTMpOoBa-
HUS 3N1eMEeHTOB BUNONAPHBIX Y MOMNEBbLIX MHTErpasibHbIX CXEM;

- 0630p M U3y4eHMe CyLLECTBYIOLMNX Cneumanm3MpoBaHHbIX MPOrpaMMHbIX NpoayK-
TOB N5 NPOEKTUPOBaHUA NPO6OPOB M YCTPONCTB MUKPO- U HAHOINEKTPOHUKMN.

B pesynbtaTte nsyyeHus ANCUMNMANHBI CTYOEHT OOSDKEH:

3HaTb:

- (byHOaMeHTarnbHble pasgensl (OU3NKU MonynpoBOLHMKOB U TBEPOOTENbHOW 3riek-
TPOHUKKN, HEOBXoaAMMbIE AN pelleHns Hay4YHO-UccneaoBaTenbCKMX 3agay NpoeKTMPoBaHUS
anemeHToB UC;

- TexHonorno paboTsbl Ha MK B coBpeMeHHbIX onepaunoHHbIX cpefax, OCHOBHbIE Me-
ToAbl pa3paboTkM anropuTMOB M NPOrpaMm, CTPYKTYpbl AaHHbIX, UICNONb3yeMble And npea-
CTaBfieHUs TUMNOBbIX MHOPMALMOHHBLIX OOBbEKTOB, TUMOBbLIE anropuTMbl 06paboTKn AaH-
HbIX;

- HOBblE€ METOAMKN UHXEHEPHO-TEXHOMNOIMYECKON OeATENbHOCTY;

- MeToAbl pacyeTa, NMPOEKTUPOBaHUS, KOHCTPYMPOBAHNA U MOAEPHU3ALMN SNEKTPOH-
HOW KOMMOHEHTHOW 6a3bl C NCNONb30BaHNEM CUCTEM aBTOMaTMU3MPOBAHHOIO NPOEKTMPOBa-
HUA N KOMMbIOTEPHbIX CPEACTB;

yMeTb:

- CaMOCTOATENIbHO NpuobpeTtaTb C NOMOLLBI UHAPOPMALNOHHBLIX TEXHOOMMA U UC-
Nonb30BaTb B NPAKTUYECKON AEATENbHOCTU 3HAHUSA U YMEHUS, B TOM Y1cre B HOBbIX obna-
CTSIX, HENOCPEACTBEHHO HE CBA3AHHbLIX CO Chepon AeATENbHOCTU, paclUMpsaTb U yriybnsaTb
CBO& Hay4YHOe MUPOBO33PEHME;

- onepupoBaTtb YriybrneHHbIMKU 3HaHUAMK B 06racTu MaTtemMaTuKu U eCTeCTBEHHbIX
Hayk;

- BblABUraTb HOBble MAeuM M aganTUMpoBaTbCA K U3MEHEHUIO Hay4YHOro U HayyHo-
NPOM3BOACTBEHHOIO Npodunsa cBoen npoeccuoHanbHOM LEATENTbHOCTU, K MU3MEHEHUIO
COLIMOKYIbTYPHbIX U counanbHbIX YCNOBUA OEATENBHOCTY;

- COCTaBnATb 0630pbl NEPCNEKTUBHbLIX HanpaBneHW Hay4YHO-WHHOBALUMOHHBLIX WC-
cnefoBaHUM, TOTOBHOCTBIO K HANMMCaHUIO U ODOPMIIEHUIO NAaTEHTOB B COOTBETCTBUN C MNpa-
BUNamu;

- NMPUMEHATb MeToAbl pacyeTa nMapamMeTpoB U XapaKTEPUCTUK, MOLENMPOBaHUS U
npoekTnpoBaHunsa npndopos anemeHtoB NC;

- UCMONb30BaTb COBPEMEHHbIE MHGOPMALNOHHBLIE N KOMMbIOTEPHbLIE TEXHOMOMN,
cpeacTBa KOMMYHMKaLMIA, CNOCOOCTBYOLME MOBbLILWEHNIO 3(EKTUBHOCTU NMPOEKTHBIX pa-
60T npu co3gaHum NpobopoB U YCTPONUCTB MUKPO- N HAHOINEKTPOHUKN;

- paspabaTtbiBaTb (pusmyeckue n maTtemaTudeckme mogenn npubopoB 1 yCTPOUCTB
MUKPO- U HAHOSMNEKTPOHUKN; paspabaTbiBaTb TEXHOMOIMYECKMEe MapLUpyTbl UX M3roToBMe-
HUS;

BnageThb:

- HaBblKaMW KPUTUYECKOrO BOCMPUATUS MHOPMaLMK;

- NpodeccuoHanbHO-NPOUIBHLIMU 3HAaHUSIMU B 0611aCTU MHPOPMALIMOHHBIX TEXHO-
NOrMN, UCMNONb30BaHUN COBPEMEHHbIX KOMMBIOTEPHbBIX CeTen, NPOrpamMMHbIX NPOAYKTOB U
pecypcoB VIHTepHET aAnsa pelleHns 3agad npodeccnoHanbHOn AeaTeNlbHOCTU, B TOM Yuchne
HaxoadaLWmMXcs 3a npegenamu npoduUnbHON NOAroTOBKY;

- coBpeMeHHbIMU nporpaMmmHbiMu cpefcteamu (CAD) mogennpoBaHud, onTumanb-
HOr0 NPOEKTUPOBAHUSA U KOHCTPYMPOBaHUS NpMBOPOB, CXEM U YCTPOWCTB MUKPO- U HAHO-
ANEKTPOHMKM Pa3fNYHOro (PyHKLUNOHANbHOro Ha3HaA4YeHNS;

- METO4aMN NPOEKTUPOBAHNA ANIEKTPOHHON KOMMNOHEHTHOM 6a3bl M TEXHONOIMYECKMX
NPOLLEeCCOB MUKPOSINEKTPOHUKN;

- MeTogamMm mMaTemMaTU4EeCKOro MoaenupoBaHnst NPUBOPOB U TEXHONOMMYECKNX NPO-
LLeCCOB C LieNbio ONTMMMU3aumm Ux napameTpos.
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10. MecTto y4ye6HOM aucumnnuHbl B cTpyktype OMOI: ancumnnuHa oTHOCUTCS K
ob6sa3aTtenbHon YacTn 6nok b1 «ducuunnuHel (Mogynu)».

[na ee ycBoeHus TpebytoTca 3HaHus, hopmupyemble npu ocsoeHun OlNOI Gaka-
naeBpuata B pamkax KypCcoB MateMaTtukun, (pU3nKu, KOMMNbIOTEPHOrO MOAENNPOBaHUS, a Tak-
Xe  gucumnnuHbl  MarucTpaTypbl:  «HayyHo-uccnegoBaTenbckas M MPOEKTHO-
KOHCTpYKTOpPCKasa [OOoKyMeHTauus», « KoMNblTEPHbIE TEXHOMOMMM B Hay4vHbIX UcCCregoBa-
HUax», «MeToabl MatemMaTU4ecKoro MoaenupoBaHus», «Pusmka NnpubopoB HAHOIMEKTPO-
HUKN .

B pesynbTaTe NpoxoxaeHus AaHHOW AUCLMNIIMHBI 0ByYarowminca 4omKeH npuobpecTu
3HaHUA, YMeHUS, HaBblkn 0bLLenpodecCcnoHanbHbIX KOMNeTeHUM, HeobxoammbIx s obec-
neyeHuss Tpygosblx oyHKumn C/02.7 «Pac4éTt, mogenvpoBaHne n TpaccupoBKa OTAESbHbIX
yacTen n3genun «cuctema B Kopnyce»» npodyeccuoHanbHoro ctaHgapta 29.006 «Cneuu-
anuncT No NpoekTUpoBaHuo cuctem B kopnyce» n E/05.7 «MopgenupoBaHue n aHanua pe-
3ynbTaTtoB MOAENMPOBaHUSA OTAErNbHbIX aHanoroBblx GMOKOB M aHanoroBoM 4actu B ue-
nom» npodpeccuoHanbHoro ctaHgapta 40.016 «MHxeHep B 06nacTtu NpOEKTUPOBaHUA Y
COMPOBOXAEHUSA UHTErparnbHbIX CXEM M CUCTEM Ha KpuUcTanne.

3HaHusA, nony4YeHHble NPU OCBOEHUN AMCUMNNNHBI «MpnbopHO-TEXHONOrMYECKOEe Npo-
€KTUPOBaHME 3IEMEHTOB MHTErparnbHbIX CXeM», HeoOXoauMbl NPU BbIMNOMHEHWM Hay4HO-
nccnegoBaTenbCckux paboT M MarMcTepckomn BbIMyCKHOM KBanMdUKaUMOHHON paboTbl B 06-
nactM MUKPO- N HAHOSNEKTPOHUKN.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA NO AUCUUNIIMHe/MOoAYINIO (3HAHUA, YMEHUS,
HaBblKW), COOTHECEHHbIE C NflaHUpyeMbIMU pe3ynbTaTaMmyu OCBOeHUs obpasoBaTenb-
HOM NporpaMmmbl (KOMMETEHLUSAMU) U UHAUKATOPaMM UX OOCTUXKEHUA:

KomneTteHummn NHugukaTopbl
Kon HavnmeHoBaHwue Koa(b1) HanmeHoBaHue lMnaHmpyemble pe3ynbtaTbl 00y4yeHus
KOMNeTeHuUn nHankaTopa(os)

OlK-3 | CnocobeH npu- | OlK-3.2 | VicnonbsyeT nony- | 3Hame:
obpetatb M uc- YEHHYK  WHOp- | - TexHonoru paboTebl Ha K B coBpe-
nonb3oBatb HO- Maumio nNpu dOop- | MEHHbIX OMEepauuoHHbIX cpedax, oOc-
BylO  MHJOpMma- MMUPOBaHMN HOBbIX | HOBHblE MeToAbl pa3paboTkM anropuT-
UMl B CBOEW noaxonoB K pelle- | MOB M MporpamMm, CTPYKTYpbl AaHHbIX,
npeameTHon 06- HUIO WHXEHEpPHbIX | UCMOoNb3yeMble  ONA  NpencTaBneHns
nactn, npegna- 3agay B npodpec- | TMNOBbIX WMH(POPMALMOHHBLIX OBBHLEKTOB,

ratb HOBbl€ Naeun
M noaxodbl K pe-
LLUEeHno NHXe-
HepHbIX 3agayd

CUOHanbHOM cde-
pe OeaATenbHOCTH

TUNOBbIE anropuTMbl 06paboTkM AaH-
HbIX;

Ymems:

- camocTosATenbHO npuobpeTtaTb C Mo-
MOLLbK MH(OPMALMOHHBIX TEXHOMOrMin
N UCNonb3oBaTb B MPaKTUYECKOW aOesd-
TENbHOCTU 3HAHWS U YMEHUS, B TOM
yncrie B HOBbIX 0b6nacTsx, Henocpen-
CTBEHHO He CBSA3aHHbIX CO cepon aes-
TENbHOCTW, pacwupsaTb W yrnybnatb
CBOE& Hay4yHOEe MUPOBO33PEHME;

- UCMOSb30BaTb COBPEMEHHbIE UMHAGOP-
MaLMOHHbIE N KOMMbIOTEPHbIE TEXHOMO-
rmn, cpeactsa KOMMYHMKaUMn, cnocob-
CTBYHOLLME TMOBbILEHNIO 3PDEKTUBHO-
CTM MpPOEKTHbIX paboT npu co3gaHum
nNpo6opoB M YyCTPONCTB MUKPO- N HAHO-
ANEKTPOHUKY;

Bnademe:




- npodeccroHanbHO-NPOMUNbHbLIMU
3HaHUAMKU B 061acTn MHPOPMALIMOHHBIX
TEXHOMNOMMIN, WCMONb30BaHUN  COBpe-
MEHHbIX KOMMNbIOTEPHBLIX CETe, Npo-
rPaMMHbIX MPOAYKTOB U pecypcoB WH-
TEepHeT ANs pelleHns 3aday npodeccu-
OHarnbHOW AesiTENbHOCTU

OMNK-4

CnocobeH pas-
pabaTbiBaTb n
NPUMEHATL  cre-
LUManuanpoBaH-
HOe MporpammHo-
MaTemaTnyeckoe
obecneveHue
Ans npoBeneHus
ncenegoBaHunm um
PELLUEHUS  UHXe-
HepHbIX 3aaa4

OlK-4.1 | OcywecTBnsier 3Hamb:
obocHOBaHWe U1 | - cheuuanbHble nporpaMMHble cpeg-
BbIOOp  Npuknag- | cTBa NPOEKTMPOBAHUS TEXHOMNOrMU U
HOro M cneumanu- | ToNosornn npnbopos, CXeMm n
3MPOBAHHOIO MpPO- | YCTPONCTB MWUKPO- U HAHOSMEKTPOHUKU
rpammHoro obec- | pas3nnMyHoro (PyHKLMOHANbLHOrO HasHa-
neyvyeHnsa Ans npo- | YeHus:;
BEAEHMS HayuHbIX | YmMemb:
nccnepoBaHun U1 | - paspabaTbiBaTb CpeacTBa MoOenupo-
PELUEHNA  WHXe- | BaHUSA B cneunannanpoBaHHbIX nakeTax
HEepHbIX 3agay B | NPUOOPHO-TEXHONOMMYECKOTO MPOEKTU-
CBOEN npeameT- | poBaHUs;
How obnactu Bnademe:
- COBPEMEHHbIMW NPOrpaMMHbIMN Cpea-
ctBamn (CAD) mogenupoBaHusi, OMTu-
MaribHOro MPOEKTUPOBAHUA U KOHCTPY-
NpoBaHUA NpubopoB, CXEM M YCTPONCTB
MUKPO- N HAHOJMEKTPOHMKN Pa3NINYHOro
PYHKLMOHANbHOrO Ha3Ha4YeHns
OrlK-4.2 | MNMpumensieT Co- | 3Hamb:
BPEMEHHbIE MNpPO- | - MeToAbl pacyeTa, NPOEKTUPOBAHUSA,
rPaMMHblE  Cped- | KOHCTPYMPOBaHMA U MoAepHU3auuu
ctBa (CAD) MO- | aNIeKTPOHHOW KOMMOHEHTHOW ©6a3bl C
AEeNNpoBaHns, NCNONb30BaHNEM CUCTEM aBTOMaTU3U-
NPOEKTUPOBAHUA M | POBAHHOIO NPOEKTUPOBAHUS;
npubopoB, CxeMm u | Ymems:
YCTPOMCTB  3nek- | - mogenupoBaTb cpeactsamm CAIP
TPOHUKM WU HaHO- | yCTPONCTBA, NPUBOPbLI U CUCTEMbI JrEK-
3NEKTPOHUKM pas- | TPOHHON TEXHWKM C Yy4EeTOM 3afaHHbIX
nu4yHoro pyHKUK- | TpebGoBaHUN;
OHanbHOro HasHa- | Bradems:
YeHus  KOHCTpyu- | - cpeagctBammn CAIP npu npoekTtupoBa-
poBaHus HUN YCTPOWCTB M NPUBOPOB SMNEKTPOH-
HOW TEXHWKM C Y4EeTOM 3aJaHHbIX Tpe-
boBaHui;
OrlK-4.3 | PaspabaTbiBaeT 3Hameb:

nporpaMmmMmHo-
mMatemaTnyeckoe
obecneyeHne ana
nposeneHns
Hay4HbIX  uccne-
0OBaHWA 1 peLle-
HUS  UHXEHEpPHbIX

3ag0a4y B CBOEM
npegMeTHon  00-
nactm

- oyHOaMeHTarnbHble pasgeribl U3nku
NonynpoBOAHWKOB W  TBEpPAOTENbHOM
3NEKTPOHUKM, HeobxoauMmble Ana pe-
LIEeHNsT Hay4YHO-UCCneaoBaTeribCKMX 3a-
Aay NnpoekTupoBaHus anemeHToB UNC;
Ymems:

- ocyuwecTBnaTb Bblbop Haunbonee on-
TUManbHbIX MPUKNAAHbIX MNPOrPaMMHbIX
nakeToB ANA peLleHns COOTBETCTBYHO-
lWKMX 3agay HayyHou u obpasoBaTenb-
HOW AeATenbHOCTY;

- NPUMEeHATb MeToAbl pacyeTa napa-
METPOB W XapaKTepuUCTUK, MOAENuUpo-
BaHUA W NpOeKTMpoBaHus npubopos




anemeHToB UC;

- paspabaTbiBaTb pu3nyeckne n marte-
mMaTudeckme Mogenu npubopoB U
YCTPOMCTB MUKPO- U HAHO3MNEKTPOHUKM;
paspabaTbiBaTb TeXHonornyeckue
MapLUPYTbl UX NU3rOTOBIIEHNS;

Bnademe:

- MeTodaMKu MNPOEKTUPOBAHUSA  3rek-
TPOHHOW KOMMOHEHTHON 6a3bl U TEXHO-
NOrM4yecKknx npoLeccoB MUKPOINEKTPO-
HUKM;

- MeTogamMu maTemaTuyecKkoro Moaenu-
poBaHUsA NPUBOPOB N TEXHOMOrMYECKNX
npoLeccoB C  Lerbio ONTUMMU3aLUnn nx
napameTposB

12. O6bem AMcuMNUHbI B 3a4eTHbIX egnHuuax/yacax — 3 / 108 .

dopma NpoOMEXYTOYHOM aTTecTalmm — 3k3aMeH, KypcoBasi paboTta

13. Buabl yue6HoM paboThbl:

TpyaoemKocTb (4achl)
Bug yyebHon paboThbl Mo cemecTpam
Bcero
2 cem.
AyOuTOpHbIE 3aHATHUS, 28 28
nekumm 14 14
B TOM uncre:
nabopaTopHbie 14 14
CamocTodarencHasa paborta, B TOM YMcne Kypcosas paboTa 44 44
dopmMa NpoOMEXYTOYHOW aTTeCcTauumn: 3K3aMeH 36 36
UToro: 108 108
13.1. CopepxxaHne AUCLMUNIIUHLI:
Ne Peanusauus
n/n pasgena
ANCLMNNNHBI
HammeHoBarne CopepxxaHve pasgena gUCUUNUHLI c HOMOEL‘HO
pasgena aucunniuHbl OHNAaViH-
Kypca,
QYMK *
Jlekuun
1.1 | Beegenvne B CAIP npu- dusmyeckoe N mMatematnyeckoe mopenuvposaHue | https://edu.v
OOpPHO-TEXHOMOIMYECKO- | NMPOLECCOB B MUKPOINEKTPOHMKE KakK MHCTPYMEHT on- | su.ru/course
ro NPOEKTMPOBaAHNSA TumMmn3auun napametpoB NC n pyHaameHT coBpemen- | /view.php?id
HbIX KOMMbIOTEPHbIX cucrtem npnbopHo- | =4390
TEXHOSTOMMYECKOro NPOEKTUPOBaAHUA B MUKPOINEKTPO-
HUKe.
O6wana xapakTtepucTuka npoLecca npoekTupoBa-
HUA. MapwpyTbl 1 aTanbl NPOEKTUpoBaHUsA. Bocxoasa-
lee n Hucxoasduwee npoektupoBaHue. OCHOBbI (PYHK-
LMOHANbHO-NOMYEeCKOro, CXeMOTEXHUYECKoro, duau-
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KO-TOMOJIOrMYECKOro U MPUOOPHO-TEXHONOMMYECKOro
NPOoeKTUpOoBaHuNS. Buabl n cnocobbl NPOeKTMpoBaHMS.
MeToabl onucaHnsa 3reMeHTHOM 6a3bl MUKPO3MNeK-
TPOHMKN U TBEpPOOTENIbHOM SMNEKTPOHMKM Ha pasnuy-
HbIX 3Tanax NPoOeKTUPOBaHMSI.
Mokonenna CAIP TCAD

1.2 | OcHoBbI npnbopHo- BeeneHve B cpeay npubopHo-TexHonormnyeckoro | https://edu.v
TexHonornyeckoro npo- | mogenuposaHua CAINP TCAD. CuctemMHble cpeacTsa: | su.ru/course
€KTUPOBaHNA B creuuna- | MHTepdenc nonb3oBaTens, NOCTPoeHNe n pegaktupo- | /view.php?id
NN3NPOBaAHHbBIX MaKeTax | BaHME CO34aBaeMbiX NPOEKTOB, OpraHusauust Bolumnc- | =4390#secti
CAINP TCAD NUTEeNbHOro npouecca, paboTta ¢ NporpaMMHbIMK na- | on-1

KeTaMu Mo NIaHUPOBAHWUIO IKCNEPUMEHTOB, ONTUMU-
3auMmn M cTaTucTuyeckomy aHanusy. Busyanusaums
pe3ynbTaToB 3KCNEPMMEHTOB

1.3 | MpnbopHo-TexHonoru- OpaHo-, OByX- U TpexMepHoe ModenupoBaHue Tex- | https://edu.v
YecKoe MPOEeKTMPOBaHME | HONMOMMYECKMX MPOLIECCOB ANSi KPEMHUS, repMaHus u | su.ru/course
anemMeHTHoM 6a3sbl MUK- | CNOXHbIX MONynpoBoaHUKoB. MopgenupoBaHue cTan- | /view.php?id
POSMNEKTPOHMKM B CMe- | JapTHbIX TeXHOMOrm4yeckux npoueccoB: auddyaus, | =4390#secti
UMann3npoBaHHOM MNake- | UMNIaHTauns, MogenvpoBaHve WMmnnaHTauMm meTo- | on-2
Te CAINP TCAD noMm MoHTe-Kapno, okucreHune, TpaBrieHue, ocaxge-

HWe, cunuumnansauyms

1.4 | CosgaHne n mogenupo- | CosgaHve v pedakTMpoBaHWe OBYX- U TpexmepHbix | https://edu.v
BaHMe nNpMbopoB MUKPO- | NPUBOPHBIX CTPYKTYP M aMYNSLMA TPEXMEPHbIX TEXHO- | su.ru/course
3MEKTPOHUKN B Ccreumna- | normyeckmx npoueccoB. MHoromepHoe mogenupoBa- | /view.php?id
NU3NPOBAHHOM  MNakeTe | HUE ANEeKTPOU3NYECKMX NapaMeTpoB n3onupoBaHHblx | =4390#secti
CAIP TCAD NnonynpoBOAHMKOBLIX NpubopoB un npubopos, coeau- | on-3

HEHHbIX B CXEMY

1.5 | MogenupoBaHue  Tep- | [Byx- U TpexmepHoe MoAesnimpoBaHue TepmMomexaHu- | https://edu.v
MOMEXaHUYECKMX, 3NeK- | YECKMX, NEKTPUYECKMX, ONTUYECKMX N MArHUTHbIX sIB- | Su.ru/course
TPUYECKMX, ONTUYECKMX M | NIEHUI B NOMNYNPOBOAHNKOBbIX CTPYKTYpax Iview.php?id
MarHuUTHbIX SBfIEHUA B =4390#secti
NoMynpoOBOLAHUKOBbLIX on-4
CTPYKTYypax

1.6 | MNMpoektupoBaHne  kOH- | CoBpeMeHHbIE MeToAbl NPUBOPHO-TEXHoNormyeckoro | https://edu.v
CTPYKLMKN, TEXHOSMOMMN N | MPOEKTUPOBaAHMUS  MONYNPOBOLAHUKOBbLIX NpMBOPOB M | su.ru/course
SNEKTPOPU3NYECKNX Xa- | ANIEMEHTOB UHTErparnbHbIX CXEM Iview.php?id
PaKTEPUCTUK 3SIEMEHTOB =4390
NHTErpasnbHbIX CXEM

JNTaGopaTopHble 3aHATUA

2.1 | BeegeHnune B CAIP npu-

BGOPHO-TEXHOOMNYECKO-
ro NPOEKTMPOBaHWS

2.2 | OcHoBbI npubopHo- | JllabopatopHasa paboTa 1. 3yyeHne cocTtaBa cneuua- | https://edu.v
TEXHOSOrM4YeCcKoro npo- | NIM3NPOBaHHOrO naketa npuBOPHO-TEXHOMOMMYECKOro | su.ru/course
ekTupoBaHus B cneuma- | npoektupoBaHuss CAMNP TCAD. OcsoeHune mnHTepden- | /view.php?id
NU3NpoBaHHbIX MNakeTax | ca nonb3oBatens. M3yuyeHme nporpammHbix cpeacts | =4390#secti
CAINP TCAD BU3yanusaumm pesynbtaToB 3KCNEepMMEHTOB on-5

JlabopaTtopHass pabota 3. M3yyeHne nporpammHbix | https://edu.v

CPeACTB BM3yanusaumu pesynbTaToB 3KCNEPUMEHTOB | Su.ru/course
Iview.php?id
=4390#secti
on-7

2.3 | NMpnbopHo-TEXHOMOrK- JlabopaTopHasa pabota 2. N3yyeHne nporpammel Tex- | https://edu.v
YecKoe MPOeKTMPOBaHME | HOMOrMYEeCcKOro MOAENMPOBaHMSA  cneumanusmMpoBaH- | su.ru/course
anemMeHTHon ©6asbl MUK- | HOro naketa NPUBOPHO-TEXHOMOrMYECKOro NpoekTupo- | /view.php?id
pO3aneKkTpoHukn B cne- | BaHus nporpamm CAIP TCAD. U3yyeHune nporpammbl | =4390#secti
UMann3npoBaHHOM Nake- | MOAENVPOBaHUS  ANEKTPOU3NYECKMX napamMeTpoB | on-6



https://edu.vsu.ru/course/view.php?id=4390#section-5
https://edu.vsu.ru/course/view.php?id=4390#section-5
https://edu.vsu.ru/course/view.php?id=4390#section-5
https://edu.vsu.ru/course/view.php?id=4390#section-5
https://edu.vsu.ru/course/view.php?id=4390#section-5
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Te CAlMNP TCAD

crneunanmsmpoBaHHOro naketa npubopHo-
TEXHONOrMYECKOro NpoekTMpoBaHus nporpamm CAIP
TCAD

2.4

CosgaHne n mogenupo-
BaHWe npmbopoB MUKPO-
SNEKTPOHUKM B cneuma-
NU3NPoBaHHOM  nakeTe
CAIP TCAD

2.5

MogenupoBaHue Tep-
MOMEXaHU4YeCKMX, IrekK-
TPUYECKMX, ONTUYECKMX U
MarHUTHbIX SIBMEHWA B
NOMNynpoOBOAHUKOBbIX
CTPYKTYypax

2.6

lMpoeKkTupoBaHMe  KOH-
CTPYKLMKN, TEXHOSNOMMN 1
3neKkTponandecknx xa-
PaKTEPUCTUK INEMEHTOB
NHTEerpanbHbIX cxXem
cXem

JlabopaTopHas pabota 4. [NpoekTupoBaHNe TEXHOMO-
TN anuTakcuanbHO-NnaHapHoro anoaa
JlabopaTopHasa pabGota 5. [NMpoekTupoBaHNe TEXHOIO-
MW  3NUTakcuarbHO-NaHApHOro N—P-N-TpaH3ncTopa
C nusondauunen p—n-nepexogom

JlabopaTtopHasa pabGota 6. [MpoekTupoBaHNe TEXHOIO-
MM W1 1ccnegoBaHMe 3NeKTPoU3NYECKNX NapameT-
poB n-MOIT-cTpyKTyp.

JlabopaTopHasa pabGota 7. [NMpoekTupoBaHNe TEXHOIIO-
MM W 1ccnegoBaHMe 3NeKTPoU3NYECKNX napameT-
poB CBY LDMOS-cTpyKTyp.

https://edu.v
su.ru/course
Iview.php?id
=4390#secti
on-8

https://edu.v
su.ru/course
Iview.php?id
=4390#secti
on-9

https://edu.v
su.ru/course

Iview.php?id
=4390#secti
on-10
https://edu.v
su.ru/course
Iview.php?id
=4390#secti
on-11
13.2. Tembl (pa3genbl) AUCUUNITUHBI U BUAbI 3aHATUK:
Buapl 3aHATUIA (HacoB)
Ne HanmeHoBaHne Camocros-
JTabopa-
n/n pasgena ancumnimvHbl Jlekuun TernbHas Bcero
TOpPHbIE
paboTta
1 | Beegenwue B CAInpP npnbopHo- 1 ) 1 5
TEXHOJIOrMYEeC-KOro NPOEKTMPOBaHMS
2 | OcHoBblI NPUBOPHO-TEXHOMNOMMYECKOro Mpo-
E€KTUPOBaHUA B creunann3mpoBaHHbIX Nnake- 1 4 2 7
Tax CAINP TCAD
3 | MNpubBopHO-TEXHONOrMYECKOE NPOEKTMPOBA-
HWe aneMeHTHOW 6a3bl MUKPOINEKTPOHUKN B 2 2 4 8
cneymanmanpoBaHHom nakete CAIMNP TCAD
4 | Co3gaHve un wmMogenupoBaHue npubopos
MWKPO3MEKTPOHNKK B creumanm3npoBaHHOM 4 - 4 8
nakete CAINP TCAD
5 | MogenupoBaHue TePMOMEXaHUYECKUX, 5 i 5 4
SNEKTPUYECKMX, ONTUHMECKUX M  MarHUTHbIX



https://edu.vsu.ru/course/view.php?id=4390#section-8
https://edu.vsu.ru/course/view.php?id=4390#section-8
https://edu.vsu.ru/course/view.php?id=4390#section-8
https://edu.vsu.ru/course/view.php?id=4390#section-8
https://edu.vsu.ru/course/view.php?id=4390#section-8
https://edu.vsu.ru/course/view.php?id=4390#section-9
https://edu.vsu.ru/course/view.php?id=4390#section-9
https://edu.vsu.ru/course/view.php?id=4390#section-9
https://edu.vsu.ru/course/view.php?id=4390#section-9
https://edu.vsu.ru/course/view.php?id=4390#section-9
https://edu.vsu.ru/course/view.php?id=4390#section-10
https://edu.vsu.ru/course/view.php?id=4390#section-10
https://edu.vsu.ru/course/view.php?id=4390#section-10
https://edu.vsu.ru/course/view.php?id=4390#section-10
https://edu.vsu.ru/course/view.php?id=4390#section-10
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SIBJIEHUN B nonyrnpoBOAHMKOBbLIX CTPYKTYpax

6 lMpoekTnpoBaHMe 3N1EMEHTOB U TEXHOMOMN-
YeCKMX MpPOLECCOB W3roTOBIEHUSA 3feMEH- 4 8 25 37
TOB MHTErpanbHbIX CXeM

WToro: 14 14 44 81
OK3ameH 36
NToro no Kypcy 108

14. MeTogn4yeckue ykasaHua Ans o6y4arowmxcss No 0OCBOEHUI0 AUCLMMIIUHDI:

N3yueHne amcumnnuHbl «MpnbopHO-TEXHONOrMYeckoe NPoOeKTUPOBaAHUE ANEKTPOHHOM
KOMMNOHEHTHOM 6a3bl» npegycMaTpuBaeT OCYLLECTBMEHNE y4eOHOM OeATEeNbHOCTU COCTOS-
Len 13 AByx Yyacten: obydeHnsa CTyaeHTOB npenofaBaTtenieM n caMoCTOATESNTbHON y4ebHON
AEATENBbHOCTU CTYAEHTOB MO U3YYEHUO ANCLUMNINHDI.

OucumnnuHa «lMprubopHO-TEXHOMOMMYECKOE NPOEKTUPOBAHME 3JNEKTPOHHOW KOMMO-
HEHTHON 6a3bl» MOXET peann3oBbiBaTbCS C NPUMEHEHUEM 3NEKTPOHHOIO 0bydYeHus u am-
CTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMN.

MoaroToBKa K NEKUNAM SABASIETCA OAHUM M3 BUAOB CaMOCTOSTENbHOM paboThl CTyAeH-
ToB-MarncTpoB. CTyaeHTam, 4Tobbl XopoLlo oBnageTb y4ebHbiM MaTepuanom, HeobxoamMmo
BblpaboTaTb HaBbIKM NPaBUbHOM U NNaHoOMepHon paboTbl. [epen HavYanom NEKUMOHHbIX
3aHATMM Hago NPOCMOTPEThb BCe, YTO ObIIO caenaHo B npeablaywmnin pas. ATo NO3BONUT
COCPEeaoTOuMTb BHUMAHNE M BOCCTAHOBUTL B MAMSATU yXKe MMEKLMECS 3HAHMS MO JaHHOMY
npegmMmeTy. Kpome Toro, Takom MeTod NOMOXeT fyylle 3anoMHUTb Kak CTapoe, Tak U HOBOE,
yrnybut noHMMaHue TOro U APYroro, Tak Kak Nnpu 3TOM yCTaHaBNMBAKOTCS CBS3M HOBOIO CO
cTapblM, 4YTO ABNSAETCS He TONbKO obsA3aTefibHbIM, HO M OCHOBHbLIM YCIOBWEM FyOOKOro
oBnageHus matepuanom. HYem getanbHee n3yvyaemoe acCcouumpyeTcsl C MU3BECTHbIM paHee,
TeM NPoOYHee coxpaHsieTcs B NaMATn 1 BuicTpee BCNOMHUTL, Korga TpebyeTca.

Mpuctynas K M3y4eHM0 HOBOro MaTepuana, HeobxooMmo COCpenoTounTbCs, T.€.
CKOHUEHTPUPOBaTb BHUMAHME M HE OTBIEKaTbCs OT BbINOSIHAEMOM pPaboTbl, NOMHS, 4YTO
XenaHue 3anoMHUTb SBNSAETCS rapaHTUen ycnewwHon paboThl, OTCYTCTBUE XKe BOMU K 3arno-
MUHaHUIO CHWXKaeT 3 eKT BOCIPUATUSL.

CnegyeT NOMHUTb O TOM, YTO Yepes NEKLMI0 NepeaaeTcs He TONbKO CUCTEMATU3NPO-
BaHHbIA TEOPETMYECKMI MaTepmarn, HO N NOCTUraeTca MeToauka Hay4yHoro nccnegoBaHus u
YMEHME CaMOCToATENbHO paboTaTb, aHaNM3MpoBaTb Pa3fIMYHOrO poaa ABMNEHUs.

3anucbiBaTb Ha Nekuum HeobxoanuMo rnaBHOE, He CTpPeMSCh 3adPuUKCUMpoBaTb BCE Cro-
BO B CrnoBo. BbibpaTb e rmaBHoe 6e3 NoHMMaHus npegMeTa HeBO3MOXHO. Hanunume cob-
CTBEHHOIO KOHCMNEKTa NeKuui No3BoMsEeT elle pa3 03HakoOMUTLCA, NpoaymaThb, pasobpartbed
B HOBOM MaTepuarne, Tak Kak HeJOCTaTO4YHO XOPOLUO MOHATbIE BO BPEMS NEKLUUN NONoXe-
HUA MOryT BbITb BOCCTAHOBIIEHbI B NAMsITU, CONOCTaBMAEHbI C APYrMMU, A0AYMaHbI, JONOJ-
HEHbI, YACHEHbI U pPaCLUMpPEHbI C MOMOLLbI0 y4eOHON NMTEpaTypbl. 3anucu ABNAKTCS NOCO-
BuaMn ana NoOBTOPEHUS, AaOT BO3MOXHOCTb OXBaTUTb COAEpXaHWe NeKUUn n BCEro Kypca
B LESIOM.

Mpwn 3TOM XOpOLLO OBNageTb COAEPKaHNEM NEKUNN — ITO:

- 3HaTb TEMY;

- MOHUMAaTb 3Ha4YeHUe 1 BaXXHOCTb €€ B JAaHHOM KypcCe;

- YeTKO NpeacTaBnsaTh NaH;

- YMeTb BbI4ENUTb OCHOBHOE, IMaBHOE;

- YCBOUTb 3Ha4YeHue NpMMepoB U UNNICTpauni;

- CBsI3aTb BHOBb MOJlyYEHHbIE CBEAEHMUS O NpeaMeTe Un ABNEHUN C yXKe UMEIOLLNMN-
cs;

- NpeacTaBnATb BO3MOXHOCTb Y HEOBXOANMOCTb MPUMEHEHUS MOSYyYEHHbIX CBEAEHUN.
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CyLiecTtByeT HECKONbKO 00LMX npaBun paboTbl Ha NeKkunn:

- NleKuUn No KaxkaoMmy npeameTy 3anucbiBaTb yaobHee B OTAeNbHbIX TeTpaasix, ocTaB-
NS8 WMPOKME nonst 4nst NOMeTOK;

- K MpOCNyLwnBaHMIO NeKkunin cnegyeT roToBUTLCH, YTO NO3BONUT B NpoLecce nekumm
OTAENUTb FMaBHOE OT BTOPOCTENEHHOTO;

- rlekuun HeobxoauMO 3anucbiBaTb C CaMOro Hayarna, Tak Kak OHO 4acTo ObiBaeT Kiio-
4YOM KO BCEWN TEME;

- TaK KaK JOCMOBHO 3anucaTb NeKUMo HEBO3MOXHO, TO HEOOXOAMMO B KOHCMEKTe OT-
paxaTb: bopMyrbl, onpeaeneHns, cxembl, TPYAHbIE MeCTa, MbICNK, NpuMepsbl, dakTbl 1 No-
NOXEHNA OT KOTOPbIX 3aBUCUT MOHWUMaHWE rNaBHOro, HOBOE U He3Hakomoe, Heonybnuko-
BaHHble JaHHble, MaTepman OTCYTCTBYIOLWMI B y4eOHUKaxX 1 T.0.;

- 3anucbiBaTb HaZo CXaTo;

- BO BpPEMS fEKLMM Ba)KHO HEMPEPBLIBHO COXPaHATbL paboyyto yCTaHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

N3yyeHne TeopeTuyeckoro matepmana B JaHHOM Kypce He OorpaHMyYmBaeTcsa MNoAro-
TOBKOM K NEKUnaM 1 paboTon Ha AaHHOM BUAE 3aHATUN. J1ekuMoHHasi YacTb Kypca OpraHu-
YecKn B3aMMOCBSA3aHa C MHbIMW Buaamu paboT: HanucaHuem pedepaToB, y4acTUeEM B ce-
MUHAPCKUX N NTabopaTopHbIX 3aHATUSX, NOATOTOBKOM M coayen 3ayeta no gucumniunHe, B
CTPYKTYpPE KOTOPbIX Takke 6onbLuoe 3Ha4YeHne MMeeT camocTosTenbHasa paboTta cTygeHTa.

CamocTosTenbHaa pabota obyyalowmxcs Hapsgy ¢ ayauTopHOW npeacraBnseT oaHy
n3 popm y4yebHOro npouecca n SABNAETCA CyLLEeCTBEHHON ee YacTbto, YTO Hambonee Apko
npeacTaBneHo B npouecce noarotoBku bakanaspos. [MocnegHee obycrnoBrneHO TeM, YTO
camocTosATenbHas paboTa npegHasHavyeHa Ans POPMUPOBAHUSA HABbLIKOB CaMOCTOSTESb-
HOWM paboTbl Kak BooOLlEe, Tak U B y4ebHON, HAay4YHOW OEeATENbHOCTU, hopMMpoOBaHME 1 pas-
BUTME CNOCOBHOCTU NpuHMMaTb Ha cebss OTBETCTBEHHOCTb, CAMOCTOATENBHO pellaTb npo-
6nemy, Haxo4WUTb KOHCTPYKTUBHbIE PeLUEHUSs], BbIXO U3 KPU3UCHOW CUTyaLmm 1 T.4.

CamocTosiTenbHasa paboTa hopmMmpyeT CaMOCTOATENbHOCTb HE TOSIbKO KaK COBOKYI-
HOCTb YMEHMWI N HaBbIKOB, HO M KaK YepTy XapakTtepa, UrpatoLLyro CyLLEeCTBEHHYIO POfb B
CTPYKTYpP€E NMNYHOCTM COBPEMEHHOrO cneunanucta Bbiclwen kBanudpukaumn. OHa BOCMUTbI-
BaeT CaMOCTOATENbHOCTb KakK YepTy XxapakTtepa. Hukakme 3HaHuA, NofyYeHHble Ha YpoBHE
MacCMBHOMO BOCMPUATUSA, HE CTaBLUME OOBHLEKTOM COBCTBEHHOW YMCTBEHHON UNN NpaKTuye-
CKOW paboTbl, HE MOTYT CYMTATbLCH NOAMMHHLIM AOCTOAHMEM YernoBeka.

[laBasi BO3BMOXHOCTb pacLUMpsaATb U oborallatb 3HaHWUS, YMEHUS N0 MHAMBUAYANbHbLIM
HanpasneHusaM, camocTodaTernbHas pabota obyyatowerocs no3BonseT co3fartb PasHOCTO-
POHHMX cneuunanucToB. B npouecce camocTosTenbHOW paboTbl pas3BmBalOT TBOpPYECKME
BO3MOXHOCTU oOOyu4atoLlerocs, npu 3TOM camocTosTenbHass paboTa 3aeepllaeT 3agayu
BCeX BUOOB y4ebHon paboThbl.

CamocToaTenbHas paboTa - 3To nnaHupyemasi paborta obyyalroLmnxcs, BbINONHAeMas
no 3agaHunio M NpyM MEeToau4YecKOM PyKOBOACTBE npernogaBaTens, Ho 6e3 ero Henocpen-
CTBEHHOro yyactus. NpenogaBatenb, BeAyWniA 3aHATUSA, OpraHM3yeT, HanpasnseT camo-
cToATENbHYIO paboTy oby4yalowmxcsa N okasbiBaeT MM Heobxogmmyto nomollb. OgHako ca-
MOCTOSATENBbHOCTb OByyalowmxca AOoSMKHa MNpeBbiwaTtb 06bem paboTbl, KOHTPONMPyeMOM
npenogaeaTtenemM paboThbl, U UMETb B CBOEN OCHOBE MHAMBMAYaANbHYO MOTUBaLMO oby4va-
tOLLLErocH No NOYYEHWUIO 3HAHUIN, HEOBXOANMBIX M AOCTATOuYHbIX Ana Byayuien npodgeccuno-
HanbHOW OeATenbHOCTN B n3bpaHHou cdepe. MNpenogasartenb Npy HEOGXOAMMOCTU MOXET
oKa3blBaTb COAENCTBME B BbipaboTKe N KOppeKUUN AaHHOM MOTUBALMM, NeXallen B OCHOBE
NOCTPOEHNSI CaMOCTOSATENbHON AeATEeNbHOCTU Oby4vatolerocsi No U3yyYeHuto OUCLMNINHDI,
nony4eHnto HeobXoaUMbIX 3HaHUIN U HABbIKOB.

MonyyeHne obpasoBaHusA npegnonaraet obydeHne pelleHuto 3agad onpenerieHHon
cepbl geatenbHocTn. OgHako kak 6bl xopowwo He obyyanuchk obydarowmeca cnocobam
pelleHnsa 3agady B ayautopuu, chopmMmpoBaTb CpeacTBa NpPakTUYEeCcKOW OeATerIbHOCTU He
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yAacCTCA, TaK KaK KaXKAbl Criydyan npakTUKKU OcobbIN 1 AN ero peleHus cneagyet Bbipabo-
TaTb 0CO6OLIN NPOGECCUOHANBHbIN CTUIb MbILLIIEHWS.

OcHoBOM CcaMOCTOATENBHOM PaboTbl CAYXUT Hay4YHO-TEOPETUYECKUA KYPC, KOMMEKC
nosly4yeHHbIX oby4vatowmmes 3HaHun. OCHOBHOW, Hanbonee 3KOHOMUYHOW POPMON Mony4e-
HUS U YCBOEHMA MHpopMaLun, TEOPETUYECKNX 3HAHUI B BY3€e ABNSETCA NEKUns, No3Bons-
toLLlast BOCMPUHATL 3HAYUTESTbHYIO CYMMY OCHOBHbIX 3HaHUW U NOTOMY CMOCOOCTBYyHOLLAS
NOBbILLIEHMIO MPOAYKTUBHOCTM BCEX ApYrnx hopm y4yebHoro Tpyaa.

Pesynbtat oby4yeHunss un camocTtosTenbHon paboTbl oby4vatowlerocss npegnonaraeT
Hanuune cnefyoLwmx CoOCTaBnNALNX:

- MOHMMaHNe MeToa0STIOMMYECKNX OCHOB MOCTPOEHUS U3yYaeMblX 3HaHUN;

- BblA€neHune rmaBHbIX CTPYKTYp y4ebHOoro Kypca;

- (hbopmMmpoBaHne CpeacTB BblpaXKeHus B JaHHOM obnacTy;

- NOCTPOEHME METOAMK PELLEHNS 3a4a4 U OpueHTauumn B npobnemax (cutyaumax).

CamocTosiTenbHaa pabota  obyvarowmxcs npu  n3ydeHun  «lMpmnbopHo-
TEXHOSOorMYyeckoe NPoOeKTUpOBaHNE ANEKTPOHHOM KOMMOHEHTHOW Ga3sbl» BKoYaeT B cebs:
NOArOTOBKY M y4acTve B U3YYEeHUU TeopeTU4EeCKOM YacTu Kypca, BbINonHeHne nabopatop-
HbIX paboT, NOArOTOBKY K 3K3aMeEHY.

CamocTosaTenbHaa pabota cTygeHTa npuv  M3ydeHun AaucumninHbl  «l1pubopHo-
TEXHOOorMyeckoe NPOEKTUPOBaHNE SNEKTPOHHOW KOMMOHEHTHON 6a3bl» BKIOYaeT B cebs:

N3y4yeHne TeopeTUYECKON YacTu Kypca - 6 yacos
noAroToBKY K TabopaTopHbIM 3aHATUSM - 8 yacoB
HanucaHne oT4eTOB MO NabopatopHbiM paboTam - 8 vacoB
HanucaHne KypcoBou paboTbl - 22 vyaca

nToro - 44 yaca
MogroToBKa K ak3ameHy — 36 YyacoB

15. NMepe4yeHb OCHOBHOM U [OMOJSIHUTENbLHOMW NUTEpaTypbl, pecypcoB UHTepHeT, He-
0o6xoAMMbIX ANs OCBOEHUSA ANCLUNIIUHbI:

a) OCHOBHasi nuTepaTtypa:

Ne n/n NcTovyHuK

1 Mantox, B. H. BeegeHne B coBpemeHHble CAIP: Kypc nekuun [OnekTpoHHbIn pecypc] /
Mantox B. H. — Mockea : MK lNpecc, 2010 .— 192 ¢. — Knura n3 konnekuuun OMK lNpecc
- MHdopmaTuka — ISBN 978-5-94074-551-8 —
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=1314>.

2 lNopnay, 6. A. MaTemaTtunyeckoe mogenupoBaHue. [ocTpoeHne mMogenen n YucneHHas pe-
anunsauna [OnekTpoHHbii pecypc] / Mopnay b. A., Waxos B. I'. — 2-e n3a., ctep. — CaHkT-
Metepbypr : Jlaub, 2018 .— 292 c. — PekoMeHAOBaHO K M34aHWU pPeaakuMOHHO-
nsgatensckum cosetom CamapCKoro rocygapCTBEHHOrO adpOKOCMUYECKOro yHMBEpcuTeTa
uMm. akagemuka C. . Koponesa B kavyecTBe y4yebHOro nocobus ang ctygeHTos By30B, 00y-
YyaloLMxca No nporpammam Bbicliero obpasoBaHust B obnactsx: «MHxeHepHoe aeno, Tex-
HOMNOMMN 1N TexHu4eckne Haykm» n «Haykmn o6 obwectee» .— KHura ns konnekumm Jlaub -
MaTtemaTumka .— ISBN 978-5-8114-2168-8 .— <URL:https://e.lanbook.com/book/103190>.

3 MpowkuH, C. C. MatemaTtuka ons pelleHns pusmdecknx 3agad [OneKkTpoHHbIn pecypc] /
MpowknH C. C. — 1-e nsg. — Caxkr-MNMeTepbypr : Jlaub, 2014 .— 384 c. — [JonywieHo
HMC no dwusnke MuHuctepctBa obpasoBaHus n Haykm PP B kadectBe yyebHOro nocobus
ANA CTYAEHTOB BY30B, 00yYaloLWMXCa N0 TEXHNYECKUM U TEXHOMOMMYECKM HanpaBieHNaM:
«ONEeKTpo3HEepreTuka 1 anekTpoTexHmka» u gp.— KHura ns konnekumn Jlavb - ®usmka .—
ISBN 978-5-8114-1670-7 —
<URL:http://e.lanbook.com/books/element.php?pll_id=53689>.
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6) gononHUTenbHasa nuTeparypa:

NcTouyHmK

MpnbopHo-TexHonorndeckoe npoektnposaHne anemeHToB MAM-NC [OnekTpoHHbIN pe-
cypc] : yuebHo-meToanveckoe nocobue : [ons ctyg. dud. dak. 04HON PopmMbl 0BYyUHEHUS
no nporpammam 6akanaspuaTta n marmctpaTtypsbl, ons Hanpasnexun : 03.03.03, 03.04.03
- Pagnodmanka ; 11.03.04, 11.04.04 - SnekTpoHuka 1M HaHoanekTpoHukal. Y. 1 / Bopo-
HeX. roc. yH-T ; [cocT.: A.E. BopMOHTOB 1 Ap.] .— 3NEKTPOH. TEKCTOBbIE AaH. — BopoHex
: Usgatenbckuii gom BI'Y, 2018 .— 3arn. ¢ Tutyna akpaHa .— CBo6OAHbIV AOCTYN U3 UH-
TpaceTtn Bry — TekcToBbIV Gann —
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-161.pdf>.

MpnbopHO-TEXHONOrMYECKOE MPOEKTMPOBaHUE anemMeHToB ounonspHbeix C [OnekTpoH-
HbI pecypc] : y4yebHo-meToamyeckoe nocobue : [ana ctya. ¢ms. dak. o4Hon opmbl
oby4eHuns no nporpammam 6akanaespuarta u maructpatypbl, ans HanpasneHun : 03.03.03,
03.04.03 - Pagnodumauka ; 11.03.04, 11.04.04 - DnekTpoHMKa M HAHO3NEKTPOHMKa] / Bo-
POHeX. roc. YH-T ; [cocT.: P.I1. AnekceeB n ap.] .— OneKTPOH. TeKCToBble faH. — Bopo-
HexX : M3paTenbckun gom BIY, 2018 .— 3arn. ¢ Tutyna akpaHa .— CBoGOAHbIV 4OCTYN M3
NMHTpaceTu Blry — TekcToBbIN dann —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-114.pdf>.

MpnBOpHO-TEXHONOrMYECKOE NPOEKTUPOBAHNE KOMMOHEHTHOM 6a3bl MMKPO- M HAHOJMEK-
TPOHMKM [BNEKTPOHHLIN pecypc] : yvyebHo-meTogudeckoe nocobue : [ans cnywartenen
Mpe3ngeHTCckon NporpamMmbl MOBbILLEHUS KBanvMduKauumnm nHxeHep. kagpoB "lpnbopHo-
TEXHOOrM4ecKoe NPOEKTUPOBaAHNE KOMMNOHEHTHON 6a3bl MUKPO- N HAHOINEKTPOHMKKN" MO
HanpaBneHnto "OneKkTPoHHaa TEXHUKA, paguoTEXHNKA U CBA3b", a Takke onda ctyg. 1 m 2
K. O4HOM dhopMbl 06ydeHnsa duns. dak., ody4. No nporpaMme MarncTpaTypbl; A4S Hanpas-
nenuns 11.04.04 - SNeKkTpoHMKa U HAHOJJEKTPOHMKA C npodunamm, MHTerpanbHas anek-
TPOHMKA N HAHO3NEKTPOHUKA, HaHoanekTpoHuka] / BopoHex. roc. yH-T ; [cocT. : [.B. bblI-
KagopoBa u Ap.] .— OneKTpoH. TekcToBble AaH. — BopoHex : M3patenbckun gom BIY,
2016 .— 3arn. c TuTyn. akpaHa .— CBoboaHbIM AocTyn n3 nHtpacetn BIY .— TekcToBbIn
dann — Windows 2000; Adobe Acrobat Reader —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-42.pdf>.

MopenupoBaHue nonesbix nonynpoeogHukobix Nnpucopoe B CAIP ISE TCAD : y4yebHoe
nocobue ansa By3oB / BopoHex. roc. yH-T; cocT.: B.B. Aceccopos, .B. bBeikagoposa, A.HO.
TkayeB — BopoHex : JIOIN BI'Y, 2007 .— 27 c.

MpnBOpHO-TEXHONOrMYECKOE MPOEKTMPOBAHNE 3fieMEHTHoOM 6asbl mowHon CBY-
ANEKTPOHUKN [ONEKTPOHHBIN pecypc] : y4ebHO-MeToanveckoe nocobue : [ansa ctyg. 1 m 2
K. O4HOM hopmbl , 06y4. huns. cbak. BopoHex. roc. yH-Ta, No nporpaMmMmam maructpaTtypbl;
ans HanpaeneHun : 03.04.03 - Pagnodumamka , 11.03.04 -OnekTpoHMKa U HaHO3MEKTPO-
Huka] / BopoHex. roc. yH-T ; [cocT.: P.I1. AnekceeB n ap.] .— ONEKTPOH. TEKCTOBbLIE AaH.
— BopoHex : NapgaTtenbckun gom BIY, 2016 .— 3arn. ¢ tutyn. akpaHa .— CBOGOAHbIN
poctyn n3 mHtpacetn BIY .— TekctoBbin dhann .— Windows 2000; Adobe Acrobat
Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-41.pdf>.

B) MUHCPOPMALMOHHbIE ANEKTPOHHO-0Opa3oBaTenbHbIe PECYpCbl:

Ne n/n MCTOYHNMK
8 www.lib.vsu.ru — 3HB BI'Y
9 OBC JlaHb
10 OBC «YHuBepcuteTckas 6ubnuoTeka online»
11 | 3BC «3nekTpoHHas 6ubnuoteka TexHnyeckoro BY3a» (36C «KoHcynbTaHT cTyaeHTa»)*
12 https://edu.vsu.ru — O6pa3oBaTenbHbIN NopTan "ONekTPOHHbIN YyHuBepcuteT BIY"
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16. YueOHO-MeTOANYECKOE oGecneyeHne ans opraHu3aumm caMoCToATeNlbHOW paboThl:

Ne

NcToYHMK
n/n

BeikagopoBa, NannHa BnagmmuposHa. Cuctembl NpnBOpPHO-TEXHOMNOMMYECKOro NPOEKTUPO-
BaHWA [QNEKTPOHHbLIN pecypc] : y4ebHoe nocobue / I.B. boikagopoa, E.H. BopmoHToB, A.H.
LlouopuH ; BopoHeX. roc. yH-T .— JNeKTPOH. TeKCToBble faH. — BopoHex : N3naTenbckui

1 pom BI'Y, 2019 .— 3arn. ¢ Tutyna akpaHa .— CBoGogHbIi JOCTyn M3 uHTpaceTn BIY .—
TekcToBbIN dann — ISBN 978-5-9273-2930-4 —
<URL.:http://mww.lib.vsu.ru/elib/texts/method/vsu/m19-234.pdf>.
MpnBGOpHO-TEXHONMOrMYECKOe  MPOEKTUPOBAHME  dnemMeHTHom 6asbl  mowHon  CBY-
9NEKTPOHUKM : y4ebHO-meToamyeckoe nocobue : [anga ctyd. 1 n 2 K. o4HOoM chopmbl 0Byy.
¢duns. ak. BopoHex. roc. yH-Ta, No nporpaMmmamMm MarucTpaTypbl; Ofs HanpasfeHun
03.04.03 - Pagnodumauka , 11.03.04 -OnekTpoHMKa U HAHO3ANEKTPOHUKA] / BOpOHEX. roc. yH-
T ; [cocT.: P.IN. AnekceeB u ap.] .— BopoHex : 3pgaTenbckuin gom BIY, 2016 .— 69 c. : vn.

o | — Bubnuorp.: ¢.68-69.

M3paHune Ha gp. HocuTene: MNpnbopHO-TEXHONOMMYECKOe NMPOEKTUPOBAHNE 3NEMEHTHON Ga-
3bl MowHoNn CBY-anekTpoHuKM [ONeKTpoHHbIA pecypc] : y4ebHo-meToamyeckoe nocobue :
[ans ctya. 1 n 2 K. o4HOM chbopmbl , 00y4. dm3. dak. BopoHex. roc. yH-Ta, Nno nporpammam
mMaructpartypsbl; ans Hanpasnenun : 03.04.03 - Pagnodmsunka , 11.03.04 -OnekTpoHuka u
HaHoaneKkTpoHuka] / BopoHex. roc. yH-T ; [cocT.: P.IN. AnekceeB u ap.] .— BopoHex : N3pna-
Tenbcku gom BI'Y, 2016.

[MpnBOpHO-TEXHONOrMYECKoe MPOEKTUPOBAHME MOMEBLIX MOMYNPOBOAHUKOBLIX NPUOOPOB :
y4yebHo-MmeToan4eckoe nocobue : [ana ctyg. 1-ro u 2-ro K. o4Hon dhopMbl 06ydeHnsa dus.
gak., oby4. no nporpammam maructpatypbl; ans HanpaeneHun: 03.04.03 - Pagnoduauka,
11.04.04 - 3nekTpoHUKa N HaAHO3NEKTPOHUKA ] / BopoHex. roc. yH-T ; cocT.: A.B. BeicTpuu-
kun [n gp.] .— BopoHex : N3pgaTtenbckun gom BIY, 2017 .— 36 c. : un. — bubnwuorp.: c. 36.
3 | NagaHue Ha gp. HocuTene: MNprubopHO-TEXHONOMMYECKoe NPOEKTUPOBaHME MOSEBbIX MOMY-
NPOBOAHMNKOBLIX NPUBOPOB [ONEKTPOHHbIN pecypc] : yuebHo-meToanveckoe nocobue : [ ans
cTya. 1-ro n 2-ro K. o4HOM hopMbl 00yyeHns us. dak., oby4y. No NnporpammamM marncTpary-
pbl; ans HanpaesneHun: 03.04.03 - Pagnodumsmka, 11.04.04 - DNeKTpoHUKA N HAHOINEKTPO-
Huka ] / BopoHex. roc. yH-T ; cocT.: A.B. beicTpuukui [1 ap.] .— BopoHex : N3gatenbckui
gom By, 2017.

OcHoBbl pabotbl B cpege npubopHo-TexHonornyeckon CAIMNP SENTAURUS : yyebHo-
mMeToanyeckoe nocobue : [Anga ctyg. ¢oms. pak. o4HOM hopmbl 0By4eHMss MO nNporpaMmmam
OakanaspuaTta M maructpatypbl, ans Hanpaenexui: 03.03.03, 03.04.03 - Paguodusuka;
11.03.04, 11.04.04 - OneKkTpoHMKa U HAHO3NEKTPOHUKa] / BopoHex. roc. yH-T ; [cocT.: P.I1.
AnekceeB u ap.] .— BopoHex : U3gaTenbckun gom BIY, 2017 .— 96 c. : un .— bubnuorp.:
c. 95-96.

N3paHve Ha ap. Hocutene: OcHoBbl paboTbl B cpege npubopHo-TexHonornyeckon CAIP
SENTAURUS [OnekTpoHHbIN pecypc] : y4ebHo-meToamnyeckoe nocobue : [ona ctyq. ums.
dak. o4HoM hopmbl 06yHeHnsa No nporpammam HGakanaespuaTa U MarucTpaTypbl Hanpasne-
Hun : 03.03.03, 03.04.03 - Pagnocmsmka , 11.03.04 , 11.04.04 -OneKkTpPOHUKA N HAHOINEK-
TpoHuka] / BopoHex. roc. yH-T ; [cocT.: P.IN. AnekceeB n gp.] .— BopoHex : Mapatenbckui
gom By, 2017.

[MpnBopHO-TEXHONOrMYECKOe NPOEKTMPOBAHME KOMMNOHEHTHON 6a3bl MUKPO- U HAHOJMEKTPO-
5 | HuKK : yyeBHO-meTOoamyeckoe nocobue / cocT. : [.B. Beikagoposa, A.FO. Tkaués, E.H. Bop-
MOHTOB, J1.A. butioukas .— BopoHex : MisgaTtenbckun gom BI'Y, 2016 .— 119 c.

17. UHcpopMaLMOHHbIE TeXHONOrMKU, Ucnonb3yemMble AnsA peanusauum y4yebHoro npo-
Lecca no AUCLMNInHe:

Ne n/n NcToYHMK

1 http://www.lib.vsu.ru — 3HB BI'Y
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2 https://edu.vsu.ru — O6pasoBaTefibHbI NopTan "OnNeKTPOHHbLIN yHMBepcuTeT BITY"

3 depepanbHbin noptan «Poccuiickoe obpasoBanHme» http://www.edu.ru

18. MaTepmanbHO-TeEXHUYECKOe obecneyeHne QUCLUNIINHDI:

JIeKLMOHHbIE 3aHATMS NPOBOAATCA B MynbTUMeaMniHOM kabuHeTe kadeapbl Or1MmuM3,
OCHAaLLEHHbIM CTauMOHAPHbIM MYNbTUMEANNHBIM NPOEKTOpPoM AcerX125H — 1 wT., HoyTOYyK
emachines €510 — 1 WT., 3KpaH, C NMMUEH3NOHHBIM NporpaMmMHbiM obecnedeHnem Microsoft
Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019; MO Kaspersky Endpoint
Security, porosop 3010-07/04-20 ot 27.01.2020.

[na npoBegeHus nabopaTopHbIX paboT HEOOXO4MM KOMMNBbIOTEPHBLIN Knacc C NULEH-
3MOHHbIM MPOrpaMmMHbIM obecneveHnem - nabopaTopus BbIYUCIIUTENbHBIX CUCTEM U MaTe-
MaTM4YeCKOro MOAENNPOBaHUS, OCHaLLeHHas cepBepomM Ha 6ase 2-x npoueccopoB Xeon E5-
2620 v3. — 1 wrt., komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wr., komnbtoTepbl Pentium
Dual Core - 2 wT. , nogkmntoyeHHble K ceTn NHTepHeT ¢ obecnevyeHmeMm AocTyna K anek-
TPOHHOM MH(pOopMaLMOHHO-00pa3oBaTenbHON cpeae BIY n ¢ nMUeH3MOHHBIM Nporpamm-
HbiM obecneyeHuem: Microsoft Windows 7, Windows 10 pgoroBop 3010-15/207-19 ot
30.04.2019; nporpamMHbii Komnnekc ans 9BM — MathWorks Total Academic Headcoun,
YHuBepcutetckas nuueHsnd, gorosop 3010-07/01-19 ot 09.01.19; MO Kaspersky Endpoint
Security, porosop 3010-07/04-20 ot 27.01.2020.

AyouTopusa ons camoctosTernbHOW paboTbl CTY4EHTOB OCHalleHa cepBepoM Ha 6ase
2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT., komnbtoTepbl HP ProDesk 400 G6 SFF — 9
wT., koMmnbtoTepbl Pentium Dual Core - 2 wWT. , NogkntoYeHHble K ceTn MHTepHeT ¢ obecne-
YeHneM J0CTyna K 3NeKTPOHHOM MHopMaLMOHHO-06pa3oBaTesnibHoW cpeae BI'Y n nuuyekn-
3MOHHbIM nporpaMmmHbiM obecnedeHnem: Microsoft Windows 7, Windows 10, gorosop
3010-15/207-19 ot 30.04.2019; MO Kaspersky Endpoint Security, gorosop 3010-07/04-20
ot 27.01.2020.

Peanusauusa ancunnivHel ¢ NPUMEHEHMEM 3NEKTPOHHOIO 0by4eHnss N ANCTaHLUMOH-
HbIX OBpasoBaTesibHbIX TEXHOSIOrMM OCyLLeCTBNSeTCs 4Yepe3 obpasoBaTerbHbI nopTan
"ONEeKTPOHHLIN YyHMBepcuTeT BIY".

19. OueHo4HbIe cpeacTBa ANA NPoBeAEHNA TEKYLEeN U MPOMEXYTOYHOM aTTecTauum

MopAOoK OLEHKN 0CBOEHMS 0BydaroLmMMmcsa y4eGHoro matepuana onpeaenseTcs
coep)XaHMeM crieayLmx pas3aenos AUCLUUMIUHBIL:

WHavkaTopbl

Ne HanmeHoBaHune Komne- NOCTUKEHNS: OueHoYHble

n/n pasgena aucumniuHbl TEHUNA | o neTeHLmm cpeacTea

1 |Beemenne B CAMP  npubopHo- | OMK-3 OrK-3.2 TecTbl 1,2,3
TEXHOOrM4YeCcKoro NPOEKTUPOBaHNS

2 | OcHoBbl  npuBopHO-TexHomornyeckoro | OMK-3 OrlK-3.2 Tectbl 12, 16 - 20
NMPOEKTUPOBaHMSA B CneuuanvMaMpoBaH- OtyeT no nabopatop-
Hbix naketax CAMP TCAD Homn paborte 1

3 | NMpuGopHo-TexHonormyeckoe npoektu- | OMK-4 OnK-4.1 Tectbl 4 - 10, 15
pOBaHWe 3neMeHTHOM 6a3bl MUKPO3NEK- OtyeT no naboparop-
TPOHWKM B cneumanm3MpoBaHHOM Nake- Hou paborte 2
Te CAINP TCAD

4 | CospaHvie n mopenvposanue npuGopos | OMK-4 OlK-4.2 Tectbl 11, 14
MUKPOSMNEKTPOHNKM B Creumnanmanpo- OTyeTbl No nabopa-
BaHHom nakete CAIP TCAD TOpHbIM paboTtam 3-7

5 | MogenupoBaHue TepmomexaHnyeckux, | OMK-4 OrK-4.3 Tectbl 13, 14
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Ne HaumeHoBaHMe Komne- gggf;}igﬂﬁ;’ OUEHOYHbIE

n/n pasgena gucuunivHbl TeHuuna KOMMETEHLIN cpeacTsa
ANEKTPUYHECKMNX, ONTUYECKUX N MarHut- OT1yeTbl MO na6opa_
HbIX $IBMEHWMA B MNOMYyNPOBOOHUKOBbIX TOpHbIM paboTtam 3-7
CTPYKTYypax

6 | MpoekTpoBaHne KoHCTpykumn, TexHo- | OMK-4 OriK-4.3 OtueTbl o nabopa-
NorMn 1 3NEeKTPOU3NYECKNX XapaKTe- TOpHbIM paboTtam 3-7
PUCTUK 3NIEMEHTOB MHTErpasnbHbIX CXEM

Komnnektr KM
lNpomexyToyHaa aTTecTaumns: doopma KOHTPONS - 3K3aMeH Kypcosas paboTa

20 TunoBble OUEHOYHbIe cpeAcTBa U MeToAMYECKME MaTepuanbl, onpeaensioLime
npoueaypbl oLleHUBaHuUs

20.1 TeKywwun KOHTPOSb yCreBaeMocCTH

TeKylWMA KOHTPOSb yCneBaemMocTM NO AUCLUMMAMHE OCYLLECTBNAETCA C MOMOLLbHO
CrneayLmnX OLEHOYHbIX CPeacCTB: TECTOBbIE 3afaHusl, OTYETbl O BbINOSIHEHMM nabopaTop-
HbIX paboT.

TecTOBbI€e 3agaHNA

TecT 1. CHWXKEHNe CTOMMOCTM NPOEKTUPOBAHUS N3OENTUIN MUKPOINEKTPOHUKA MPU UCMOSb-
3oBaHum TCAD npoucxogur:
a) 3a CcYET YMEHbLUEHUS Ymcna aKCNepuMEHTOB;
6) 3a cueT TOro, YTO OTNAgAaeT HeOOXOANMMOCTb CTaBUTb SKCMEPUMEHTLI B NpoLecce pas-
paboTKM HOBOrO TEXHONOMMYECKOro NPoLecca;
B) 3a cYeT COKpaLLeHMs 3aTpavYeHHOro BPEMEHN;
r) 3@ cYeT YMeHbLUEHUSI CTOMMOCTU OBYY4eHUs 1 NOArOTOBKN NepcoHana.

Tect 2. B CAINP TCAD cuaundeckmne mogenu npeacraBreHbl:
a) B BUae cuctemMol anredbpanyecknx ypaBHeEHUN;
6) B BUAE CUCTEMbI HENUHENHBIX AnddepeHuUmnanbHbIX YpaBHEHUI;
B) B BUAE CUCTEMbI HEMNHENHBIX ANhepeHUmanbHbIX ypaBHEHUI C COOTBETCTBYHOLLMMMU
rPAHNYHBIMU U HAYarnbHbIMU YCNOBUSIMU;
r) B Buae Habopa 3HayeHnn msnyecKknx BENTMYNH.

TecT 3. Bbibop pasMepoB 3fIEMEHTOB CETKU B METOAE KOHEYHbIX 3fIEMEHTOB onpenendeT-
(o32h

a) JOCTUXKEHMEM NPUEMNEMON CXOOUMOCTM U TOYHOCTU pacyeTa;

6) 3aTpataMmv BpeMeHU Ha BblYUCIIEHNE;

B) pasmepamMmu 1 hopMoK CTPYKTYpbIl, HANIMYneM 1 BENIMYNUHON rPagnNEHTOB (prU3nN4eCcKmnx

napameTpoB, HanU4Mem ApPYyrnx HEO4HOPOAHOCTEW CTPYKTYpbl (Hanpumep, nHtepden-
COB);

r) BCeMu nepeyncrneHHbIM1M oakTopamm B COBOKYMHOCTMU.

TecT 4. [Npouecc MOHHOM UMMNNaHTaLMM B aMopdHOM MosynpoBOAHMKE ONUCLIBAETCs C No-
MOLLbHO:

a) cMMMeTpU4HOro pacnpegenenus aycca;

6) conpsikeHHOro pacnpegenexus aycca;

B) pacnpegeneHus laycca ¢ 06061 eHHbIM SKCMOHEHLMANbHBIM «XBOCTOMY;
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r) pacnpegenenus MNupcon-1V;
A) pacnpeaenenus NupcoH-1V ¢ NMHeENHO-3KCNOHEHUMAbHBIM «XBOCTOMY .

Tect 5. CkOpOCTb NpOTEKAHNSA NpoLecca NPu OKUCNEHUN KPpEMHUS OnpeaenseTca:
a) CKOPOCTbIO NMOCTaBKMN OKUCINTESS K MOBEPXHOCTU KPEMHMUS;
6) ckopocTbio Andyanm okMcnMTENa B Croe OKUCNa No HanpaBfeHWUI0 K rpaHuLEe OKK-
cen-KpeMHUM;
B) CKOPOCTbIO NPOTEKAHUS XMMUYECKOW peakummn Ha NOBEPXHOCTU OKUCNA;
') CKOPOCTbIO MPOTEKAHUS XUMUYECKOW peakLnmn Ha rpaHuLLEe OKUCEN-KPEMHUN.

TecT 6. HaknoH nognoXkn OTHOCUMTENbHO HanpaBfeHUsa NageHUsi MOHHOMO Myyka Npu nNpo-
BEEHUN NpoLecca MOHHOW MMMMaHTaumm Heobxoaum Ans:
a) NpeaoTBpaLLeHNa pacnblfieHns MaTeprana ¢ NOBEPXHOCTU NOASOXKN;
6) 6onee paBHOMEPHOroO pacnpeaeneHns NpUMecK B natepasnibHOM HanpaBneHuu;
B) npepoTBpalleHma addekta KaHanMpoBaHUA MOHOB B MOHOKPUCTaNSMYeCKOM Mony-
NPOBOAHWKE;
) YMEHbLUEHNSA HarpeBa NOBEPXHOCTN NOASTOXKKMN.

Tect 7. KonnyecTBO BBEAEHHOM B MOMynpoBOAHMK MpuMecu B npoueccax avddysumn m
WMOHHOW MMMNNaHTauun xapakTepusyeTcs:
a) NOJSIHbIM KOIMYECTBOM aTOMOB NpUMecH;
6) KOHUEHTpaumnen npumecy;
B) 40301 Npumecy;
) AO301 aKTUBHOW NPUMECH.

TecTt 9. Npn MmogenupoBaHMN NPOLIECCa OKUCITEHUS KPEMHUS YYNTBLIBAKOTCS:
a) 3aBUCMMOCTb CKOPOCTM npoLiecca OT TemMnepaTtypsbl;
6) 3aBMCMMOCTb CKOPOCTM npoLecca OT napumanbHOro AaBrneHUsi KOMNOHEHTOB OKUCHS-
owen cpeabl;
B) 3aBMCUMOCTb CKOPOCTW MnpoLecca OT OpUeHTauun MOAMNOXKN, MeXaHUYeCKUX Hanps-
YXEHUIN N YPOBHS NermpoBaHus;
) OT BCEX NepeyncrieHHbIX hakTOpOoB.

Tect 10. Cerperauus npumMecH - 370:

a) dABneHne nepepacnpeneneHns npuMmecu Mexay OKACIOM U NonynpoBOgHMKOM, NPOUC-
XoAsdLwme npu BbICOKOM TemnepaTtype M3-3a pasnvyms pacTBOPMMOCTU U KO3 umum-
€HTOB AN y3nmn npumecu B NONynpPoOBOLHUKE U OKUCIIE;

6) BCTpanBaHMe aTOMOB NPUMECHK B KPUCTANIIMYECKYHO peLleTKy NOMynpoOBOAHMKA;

B) obegHeHne npMMechblo NOBEPXHOCTM MOMYNPOBOAHMKA, NPOUCXOAdALLME NPU ero Harpe-
BE B MHEPTHOW cpefe;

r) nepepacnpegeneHume npumecu B o6beme nosynpoBoAHUKA NPU BbICOKOW TeMnepaType.

Tect 11. lNpn MoaenNnMpoBaHMM reOMETPUM CTPYKTYPbl U CETKM KOHEYHbIX 3JIEMEHTOB B
SProcess koopanHaTHas ocb X HanpasneHa:
a) Boonb 6a30BOro cpesa nnacTuHbI;
6) nepneHaMKynsipHO K NOBEPXHOCTW Briybb NNacTuHbI;
B) BOOSb MOBEPXHOCTM NNAACTUHbI NepneHankynsapHo 6a3oBomy cpesy;
r) NnepneHanKynapHoO OT NOBEPXHOCTU MAACTUHbI.

Tect 12. KomaHgHomy danny nporpammHoro moaynsa DIOS npuceBavBaeTca paclumpeHue:
a) cmd;
6) grd;
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B) dat;
r) Iyt.

TecT 13. PesynbTaTbl MOAENMPOBAHUSA COXPaHSAOTCS B:

a) rpadouyeckom popmare;

6) umndcppoBom hbopmate, NPUrogHOM TONbKO Ansi 06paboTkM ¢ NOMOLLb TabnnyHoro
npoueccopa (Takoro, kak Microsoft Exel);

B) uudpoBoM opmaTte, nosponsweM nonyvatb rpadgpudeckne 3D-, 2D- n 1D-
pacnpegeneHms puanyecknx BENMYNH;

r) umcppoBom cpopmate, npurogHomM ans o6paboTkm ¢ NOMOLbI0 TabrMYHOro nNpoLEecco-
pa, a Takke nossonswowem nosyyatb rpadgpudeckme 3D-, 2D- n 1D-pacnpegeneHuns
PU3NYECKNX BENUYMH C MOMOLLIO BCTPOEHHbIX B NPOrpaMMHbIA NakeT COBCTBEHHbIX
MoAayrnen.

TecT 14. Npn mogenupoBaHumM WabnoHOB kKoopauHaTHas ocn X U 'Y HanpasfeHbl:

a) X - Bgonb 6a3oBoro cpesa nnactuHbl, Y — NepneHankynsipHO en B NiOCKOCTM nna-
CTUHbI;

6) X - nepneHagmKynsapHoO K NOBEPXHOCTM BrNybb nnacTuHbl, Y — Boonb 6a30BOro cpeasa;

B) X -BOOMb NOBEPXHOCTU MMacTUHblI NepneHaukynspHo 6asoBomy cpesy, Y — BOOMb
©a30BoOro cpesa nnacTuHbI;

r) X - BOONb NOBEPXHOCTWU NMACTUHbI NepneHaukynapHo 6asoBomMy cpesy, Y - nepneH-
ANKYNAPHO OT MOBEPXHOCTM NIACTUHbI.

Tect 15. Npwn pucosaHmm WwWabnoHoB 3akpalleHHble 0651acTn COOTBETCTBYIOT:
a) ydacTKkaMm, KOTopble JOITKHbI ObITb 3aKPbITbl MACKOW;
0) yyacTkam, KoTopble JOMKHbI BbITb OTKPbITLI ANA BO34ENCTBUS;
B) B 3aBMCUMOCTM OT 3aaHHOro Tuna oTopesncTa MOryT COOTBETCTBOBATb 3aKPbITbiM
NGO OTKPbLITLIM y4acTKaMm.
Tect 16. Npun onncaHmm TexHonormdeckoro npouecca B Ligament Flow Editor ncnonb3sytot-
cs:

a) TONbKO CTaHAapTHble MOAYNW AN ONUCAHUSA OTAENbHbIX TEXHOMOMMYECKMX onepa-
uni;

6) TONbKO MOAynu, CaMOCTOATENBHO CO3[4aHHble MOMb3oBaTENAMU ANA ONUCaHUS OT-
AeSbHbIX TEXHOSTOrMYeCKnxX onepaummn;

B) CTaHOapTHble U NOMb30oBaTeNbCKME MOAYNM ANS ONUCAHUS OTAENbHbIX TEXHOMNOMu-
YecKux onepauum;

r) cTaHOapTHbIE U NONb30BaTENbCKMe MOAYNY ANS ONUCAHNS OTAENbHbIX TEXHOMornye-
CKMX onepaunin, a Takke cTaHOapTHble KOMaHAbl S3blka NPOrpaMMUpPOBaHMUS BbICOKO-
ro YpOBHS, NO3BOMSOLLME YNPaBIsaTb NPOLECCOM MOAENTMPOBaHUS.

Tect 17. Anga Bu3yanusauun OBYXKOOpAMHATHLIX rpadukoB B Sentaurus TCAD mncnonbsy-
eTca:

a) moaynb Inspect;

6) mogynb Tecplot;

B) BHELUHWE rpadmyeckme nporpammel;

r) mogynu Inspect n Tecplot.

Tect 18. lNpodunn pacnpegeneHns npumecen, coxpaHeHHble B danne ¢ pacluMpeHnem
tdr, moryT 6bITb NpeacTaBneHbl B BUAE:

a) rpadunKos;

6) uBeTOBbLIX Nonewn;

B) Tabnuy, AaHHbIX;

) dYHKUMOHAIbLHOM 3aBMCUMOCTMU.

TecTt 19. MNpun oToOpaxeHun rpacnkoB B NporpamMmMHOM Moayre Inspect BennymHbl, 3Haye-

HWSA KOTOPbIX OTKIMaabIBaTCcs No ocam X n Y:
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a) onpeaensAlTCca aBTOMaTtMyYeCckn B COOTBETCTBUM C NOPSAOKOM COXPaHEHUSI OAHHbIX B
granne ¢ pacwumpeHunem plt;
6) no ocu X Bcerga oTknagbiBaeTcst Bpems, no ocu Y — onpegenserca nonb3oBaTenem;
B) 3agaeTcs nonb3oBaTenew;
r) no ocm X Bcerga oTknaabiBaeTca koopauHaTa, no ocu Y — onpefensieTcs nonb3oBa-
Tenem.
Tect 20. Y3nom akcnepumeHTa B Sentaurus Workbench HasbiBaeTcs:
a) sA4enka, cogepxallasa MKOHKY ¢ 0603Ha4YeEHNEM MPUNOXKEHWS;
6) auenka, cogepxaliaa 3Ha4YeHne, KOTopoe NpucBanBaeTcs NnapameTpy;
B) A4erka, cogepxallias ums napameTpa.
Tect 21. YucneHHble 3Ha4YeHUA napameTpam, KOTOpble UCMONb3YTCA B 3KCNEPUMEHTE,
nprvcBanBaloTCS:
a) B MOMEHT 3anosnHeHnst Tabnuubl akcnepumenTa B Sentaurus Workbench;
6) Npu BbINONIHEHUM pacyeTa;
B) Np¥ BbINOSTHEHUN NPENPOLIECCOPHON NOATOTOBKM.
Tect 22. Cepbli UBET y3na akcrnepmmeHTa obo3Havaer:
a) «pacyeT BbINOSHEHY;
6) «pacyeT He NPoBOANIICAY;
B) «olmnbKa B pacyeTe.

MepeyeHb TeM nabopaTopHbIX paboT

JTabopaTtopHas paboTta 1. N3yyeHne cocTaBa chneunanMsavpoBaHHOrO naketa npubopHo-
TexHonornyeckoro npoektupoaHmst CAMNP TCAD. OceoeHune nHtepderica nonb3oBa-
Tens.

JTabopaTopHas pabota 2. N3yyeHne nporpaMmbl TEXHONIOIMYECKOro MOAENNPOBAHNA Cne-
LManu3npoBaHHOro naketa npMbopHO-TEXHONOMMYECKOrO NPOEKTUPOBAHNA MpPOrpaMm
CAINP TCAD. W3y4yeHne nporpammbl MOAENUPOBAHUS 3nNeKTpoduanyecknx napa-
METPOB Cneumanm3MpoBaHHOro naketa NpUBoPHO-TEXHONOMMYECKOro NPOEKTUPOBaHMS
nporpamm CAINP TCAD

JTabopaTopHas paboTta 3. NaydyeHne nporpaMMHbIX CPeAcTB Bu3yanu3aumm pesyrbTaToB
9KCNEPUMEHTOB

JlabopaTopHasa pabota 4. [NpoekTMpoBaHMe TEXHOMNOMMK 3dnnTakcnanbHO-NNaHapHoOro AMo-
aa

JlabopaTtopHasa pabota 5. lNpoekTMpoBaHMe TEXHOMNOrMM  ANUTAKCUanbHO-MNIaHAPHOro
N—p-N-TpaH3ncTopa C n3onaumen p—N-nepexogom

JTaBopaTtopHas paboTta 6. [poekTnpoBaHMe TEXHONOIMM W UCcnefoBaHne anekTpoduanye-
ckmx napameTpoB N-MOIT-CTpyKTyp.

JTaBopaTtopHas paboTta 7. [poekTnpoBaHMe TEXHOMNOIMM W UccrnefoBaHue anekTpoduanye-
ckux napameTtpoB CBY LDMOS-cTpyKTyp.

[nsa TekyLiero KOHTPons ycneBaeMoCTU UCMNONb3yeTCHa YCTHbIA ONpoC, TECTUPOBAHME,
OTYeTbl O XO4e BbINONHEHUs nabopaTopHbIXx paboT, HA OCHOBE KOTOPLIX BbICTABMNSAETCS
npegBapuTenbHasl oueHKka omJIu4YHo/Xopowo/ydoenemeopumeribHol  Heydoeremeopu-
meribHO.

YpoBeHb
P LLkana
ccopmumpo-
. npeaeapuTernb-
KpuTepumn oLeHMBaHUS KOMNEeTEHLUN BaHHOCTU
. HbIX OLIEHOK
KoMneTeHUMn
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O6yuvatowminca B NonNHoOM Mepe BrnageeT NOHATUMHBLIM annapa-
TOM AaHHOM 06rnacTy Haykm (TeopeTUyecKMMM OCHOBaMu Auc-
UMNAKUHBI), cnocobeH  mnnncTpupoBaTb OTBET NpUMepamu,
dakTaMu, AaHHbIMU Hay4YHbIX MUCCrefoBaHWUA, NMPUMEHATb Teo-
peTnyeckne 3HaHUSA ANs BbINOSIHEHUS TECTOB, PeLLEeHNs NPakTu-
YecKkux 3agad npu BbINOHEHNN NAabopaTOPHbIX paboT

lNoBbiLIEH- OmirnuyHo
HbIN YPOBEHb

Obyuvatowminca Bnageet NOHATMWHBIM annapaTtomMm AaHHOW 06-
nacTtu Hayku (TeopeTU4eckMmMm OCHOBaMu OUCUUNIUHLI), OOMyC- BbasoBblii
KaeT He3HauyuTesNbHble OWMOKM NpX BbINOMIHEHUN TECTOB U na- YPOBEHb
©opaTtopHbIX 3agay

Xopowo

06yt-|a+ou_um7|c;| Bnageet 4aCtn4HoO TeopeTndeCkmmm OoCHOBaMU

MoporoBkbin Ydoenemeopu-
ANCUMNNUHBI, hparMeHTapHO CnocobeH NpoxoauTb TeCcTUpoBa-

ypOBEHb meJsibHO
HME W BbINOMHSATL TabopaTopHble 3a4aHus
HeynoBneTsoputenbHoe BbINOMHEHME TECTOBbIX 3adaHui. O6y-
YaloLLMINCS AEMOHCTPUPYET OTPbIBOYHBIE, (hparMeHTapHble 3Ha- Heydosenemeopu-
HWS, JonyckaeT rpybble OLWMOKM MpU BbIMNONHEHUM MpaKTUYe- a mersibHO

CKMX 3aga4 nabopaTopHbIX paboT

MpuMmepHbIN NepevYeHb TeM KypCOBbIX paboT

1. CKBO3HOE MNMpoeKkTMpoBaHMe TexHosnorum natepansHoro MOIl-TpaH3ncTopa B cpefe
npubopHo-TexHonorndeckon CAIMP TCAD.

2. CKBO3HOE MNpoeKTMpoBaHUE anekTpodusndecknx napameTpoB natepansHoro MOT1-
TpaH3ucTopa B cpeae npudopHo-TexHonormnyeckon CAIMNP TCAD.

3. CkBO3HOE€ npoekTupoBaHme TexHonormn HaHo-KHW-TpaHn3auctopa B cpege CAIP
TCAD.

4. CKBO3HOE MPOEKTUPOBaHME aneKkTpodunandecknx napameTpos HaHo-KHW-TpaH3ucTopa
B cpeae CAINP TCAD.

5. CKkBO3HOE MOAENUPOBaHME TEXHOMOMWU COo34aHNsa BUMNONAPHbBIX TPAH3UCTOPHBIX CTPYK-
Typ B cpeae npubopHo-TexHonorndeckon CAIMP TCAD.

6. CKBO3HOE MpoeKkTMpoBaHue TexHonornn cybmukpoHHoro MOI-TpaH3ucTopa B cpege
npubopHo-TexHonorndeckon CAIMP TCAD.

7. CKBO3HOE NPOEKTUPOBaHME 3eKTPoM3nYecknx napameTpoB cybmukpoHHoro MOI-
TpaH3ucTopa B cpene npubdopHo-TexHonormnyeckon CAIMNP TCAD.

8. CKBO3HOE MpOEeKTUpOBaHME 3nUTakcuarbHO-MMaHapHoOro N-p-n-TpaHaucTopa C 3MUT-
TEPHOWN CTEHKOM W LEeneBon usonsumen B cpeae npubopHo-texHonorndeckon CAIP
TCAD.

9. CkBO3HOe npoekTupoBaHme LDMOS-CTpykTypbl B cpege npubOpHO-TEXHOOrMYeCcKom
CAIP TCAD.

10.CKBO3HOE MpPOEKTUPOBAHME CaMOCOBMELLEHHOMW TEXHONMOorMM  nnaHapHoro n-p-n-
TpaH3ucTopa B cpeae npubopHo-TexHonornyeckon CAIMP TCAD.

11.CkBo3HOe npoekTupoBaHne UDMOS-CTpyKkTypbl B cpefe npubopHO-TEXHOOrMYeCcKom
CAIP TCAD.

12.CKBO3HOE MpPOEKTMPOBaHME TexHonormm u uccnegosaHue FinFet-cTpykTypbl B cpefe
npu-6opHo-TexHonorndeckon CAINP TCAD.

20.2 NMpomexyToyHana aTrectauums

MpomexyToyHas atTecTtaumsa no AUCLUMNINHE OCYLLECTBIAETCA C MOMOLLbLIO crieay-
IOLLIX OLIEHOYHbIX CPeacTB:
MepeyeHbL BONPOCOB K 3K3aMeHy

1. dusmyeckoe U maTemaTMyeckoe MOAEenMpPOBaHUE MPOLECCOB B MUKPOINEKTPOHUKE
Kak MHCTPYMEHT onTummnsaumm napametpos NC
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2. CoBpeMeHHbIe KOMMbIOTEPHbBIE CUCTEMbI NPUBOPHO-TEXHONOIMMYECKOro MNPOEKTUPO-
BaHNSA B MUKPOSNEKTPOHUKE

3. Obwasa xapaktepucTuka npouecca NPOEKTUPOBAHUS: MapLIpyTbl U dTanbl NPOEKTU-
pOBaHUS.

4. O6was xapakTepucTuka npouecca NpPOEeKTUPOBaHUA: BOCXOoAsLEee U Hucxogsallee
NPOEKTUPOBAHME.

5. ®yHKUMOHaNbHO-MOrnM4yeckoe, CxeMoTexHuyeckoe, PU3NKO-TOMNoNornyeckoe n npu-

BOpPHO-TEXHONOMMYECKOE MPOEKTMPOBaHME

MeToabl onucaHust anemMeHTHon Gasbl MUKPOINEKTPOHUKM U TBEPAOTENbHOW 3rekK-

TPOHWKM Ha pasfiMyHbIX 3Tanax NpoOeKTUPOBaHUS

CpaBHeHMe pasfniMyHbIX TEXHOSTOMMIN U METOA0MOMIN NPOEKTUPOBAHNSA

Mokonenusa CAINP TCAD

Cpena npnbopHo-TexHonornyeckoro mogenuposanus CAINP TCAD

10 CuctemHble cpeactea CAINP TCAD: nHTepdenc nonb3oBaTtens

11.CuctemHble cpeactea CAIMP TCAD: noctpoeHne n pegaktupoBaHWe co3gaBaeMblX
NPOEKTOB

12.CuctemHble cpeactBa CAINP TCAD: opraHnsaums BblMUMCINTENBHOMO npouecca

13.CuctemHble cpeactea CAlNP TCAD: paboTa ¢ nporpaMMHbIMK NakeTaMu no nraHu-
POBAHUIO SKCNEPUMEHTOB, ONTUMU3ALUN N CTAaTUCTUHECKOMY aHanm3y

14. Busyanusaumsi pesynbTaToB 3KCNEPUMEHTOB

15.0gHoMepHOe MogenMpoBaHne TEeXHOMNOMMYecKux MpoueccoB ANA KpeMHus, repma-
HUSA N CNOXHbIX NOYNPOBOAHNKOB

16.[1Byx- n TpexmepHoe MoAeNUpOBaHME TEXHOSOMMYEeCKMX NpoueccoB AN KPEeMHUS,
repMaHus 1 CROXHbIX NONYyNPOBOHUKOB

17.MogenupoBaHue CTaHOapTHbIX TEXHOSOrMyecknx npoueccoB: auddysnd, okucre-
Hue

18.MogenupoBaHue cTaH4apTHbIX TEXHOMOMMYECKUX MPOLLECCOB: MMMMaHTaUus

19.MogenupoBaHMe CTaHOApPTHbIX TEXHOSOrMYECKMX MPOLIECCOB: TpaBneHue, ocaxae-
Hue

20.Co3gaHne 1 pegakTMpoBaHME OBYX- M TPEXMEPHbIX MPUBOPHLIX CTPYKTYP U aMyns-
UM TPEXMEPHbBIX TEXHOMNOMMYECKNX NpoLeCccoB.

21.MHOromepHoOe MOAENUPOBAHME 3NEKTPOPU3NYECKNX XapaKTEPUCTMK MONynpoBOa-
HWKOBbIX NpnbopoB

22.[1Byx- N TpexmepHoe MoLenMpoBaHNE TEPMOMEXAHUYECKNX, SNEKTPUYECKMX, OMNTU-
YECKUX N MarHMUTHbIX ABNIEHWNIA B MNOMYNPOBOLAHMKOBBIX CTPYKTypax

23.CoBpeMeHHble MeToabl NMPUBOPHO-TEXHONOMMYECKOro MNPOEKTUPOBAHUA  MOMYMNpo-
BOOHUKOBbLIX NPUOOPOB M 3NIEMEHTOB UHTErpanbHbIX CXEM

o

© oo~

Komnnekt KUM
KoHTponbHO-uamMeputenbHbIn maTepuan Ne 1

1. dnsnyeckoe U MatemaTmyeckoe MoaenMpoBaHMe NPoLLeCcCcOB B MUKPOISIEKTPOHMKE Kak
WHCTPYMEHT onTumMusaumm napametpos C

2. CuctemHble cpeactea CAINP TCAD: nocTtpoeHue n pefakTyupoBaHue co3aBaeMblX
NPOEKTOB
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KoHTponbHO-uameputenbHbIn maTepuan Ne 2
1. CoBpeMeHHblE KOMMbIOTEPHbIE CUCTEMbI NMPUOOPHO-TEXHONOIMYECKOrO MPOEKTUPO-

BaHWS1 B MUKPOSNEKTPOHUKE
2. CuctemHble cpeactea CAIP TCAD: opraHmsauus BblMMCNIMTENBHOrO npouecca

KoHTponbHO-u3MeputenbHbin matepuan Ne 3
1. ObBwasn xapakTepucTmka npouecca NPOEKTMPOBAHNS: MapLIpyTbl U aTanbl NPOEKTK-
poBaHus
2. Cuctemuble cpeactea CAlNP TCAD: paboTta ¢ nporpaMmMHbIMW nNakeTamu no nna-
HUPOBAHMUIO SKCMNEPUMEHTOB, ONTUMM3ALMM U CTATUCTUYECKOMY aHanmn3y
KoHTponbHO-u3mepurtenbHbin maTtepman Ne 4
1. Ob6wasa xapakTepucTMka npouecca NpoeKTUpOBaHUSA: BOCXOAsLWEe U HUCXOoasLee
NpoeKTUpoBaHue.
2. Busyanusaums pesynbTaToB 3KCNEPUMEHTOB
KoHTponbHO-u3amepurtenbHbin maTtepman Ne 5
1. dyHKUMOHANBbHO-NOMMYecKoe, CXeMOTEXHUYECKoe, PU3NKO-TOMNONOrMYeckoe 1 npu-
DOpPHO-TEXHOSOrMYeckoe MNPOeKTUpOBaHME

2. OgHOMepHOe MoaenupoBaHWe TEXHONMOMMYEeCKMX MPOLIECCOB AN KPEMHUS, repma-
HUS 1 CNOXHbIX MNONYNPOBOAHMKOB

KoHTponbHO-u3mepurtenbHbin maTtepman Ne 6
1. MeTogbl onncaHust aneMeHTHoM 6a3bl MUKPOIMEKTPOHUKN U TBEPLOTENBHOWN 3MEK-
TPOHWKM Ha pasfIMYHbIX 3Tanax NPoOeKTUMPOBaHMS
2. [Byx- n TpexmepHOe MoOenMpoBaHNe TEXHOMOMMYECKNX NPOLECCOB ANS KPEMHUS,
repMaHns 1 CAOXHbIX NOMYyNPOBOAHUKOB
KoHTponbHO-u3MeputenbHbin matepuan Ne 7
1. CpaBHeHME pasnnUYHbIX TEXHONOMMMN U METOLAONOMN NPOEKTUPOBAHUS

2. MogenupoBaHne cTaHOapTHbIX TEXHOSTOMMYECKMX NpoLeccoB: aAnddysunsi, okucre-
Hue

KoHTponbHoO-uamMepurtenbHbIn maTtepuan Ne 8

1. Nokonennga CAIP TCAD
2. MogenupoBaHue CTaHOapPTHbIX TEXHONMOIMYECKNX NPOLIECCOB: UMMNIIaHTauns

KoHTpOonbHO-nameputenbHbin maTtepuan Ne 9

1. Cpepa npmnbopHo-TexHonornyeckoro moaenupoanus CAINP TCAD
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2. MOﬂ,eJ'II/IpOBaHI/Ie CTaHOAPTHbIX TEXHOJIONMYECKNX NPOLECCOB: TpaBlieHne, ocaxae-
Hne

KoHTponbHO-u3meputenbHbin matepman Ne 10

1. CuctemHble cpeactsa CAINP TCAD: nHtepdeinc nonb3oBaTtens
2. CosgaHve v pegakTupoBaHue OBYX- U TPeXMEpPHbIX NPUBOPHbLIX CTPYKTYP U aMyns-
LUNS TPEXMEPHbBIX TEXHOMOMMYECKMX NPOLIECCOB.

KoHTponbHO-u3meputenbHbIin maTtepmuan Ne 11

1. CuctemHble cpenctea CAIP TCAD: nocTpoeHne 1 peaakTupoBaHne co3gaBaemblX
NPOEKTOB.

. MHOromepHoe MopenupoBaHue 3nekTPOMU3NYECKMX XapakTEPUCTUK MONynpoBOA-
HUKOBbIX NPUBopoB

N

KoHTponbHO-namMeputenbHbin matepuan Ne 12

—

. CoBpeMeHHble MeToAbl NMPUBOPHO-TEXHOMOMMYECKOro NPOEKTUPOBAHUS  MONynpo-
BOAHWKOBbIX MPUOOPOB M 31EMEHTOB MHTErpasnbHbIX CXEM

. [AByX- 1 TpexmepHoe MOoAENMPOBaHNE TEPMOMEXAHUYECKUX, INEKTPUYECKMX, OMNTU-
YECKUX N MarHUTHbIX IBNIEHUI B NOMYNPOBOAHMKOBbLIX CTPYKTYpax

N

anMeprlﬁ nepeyvdeHb AOMNOJIHUTEJIbHbIX BOMPOCOB K 3K3aMeHYy

. Hazosute nseectHole Bam CAD npnbopHO-TEXHOMOIMMYECKOro NPOEKTUPOBAHUS.
. K kakomy nokonenuto CAIP oTHocuTcss cuctema npubOpHO-TEXHONOrMYECKOro Moae-

nupoBaHus CAIP Sentaurus?

. HasoBuTe OCHOBHble MporpaMmHble MOAYNM ANs ONTUMWU3ALUN PacyYeTHOM CETKM MNpu

|'|p|/|6OpHO-TeXHOJ'IOFI/1LIeCKOM NPOEeKTUpoBaHUN.

. Kakne nporpammHbie Moaynu npegHasHadeHbl Ans BU3yanu3auum npoLeccoB Moaenu-

poBaHua B CAlMNP TCAD?

. Kakne mogenn andpdyaum BkntodeHsl B CAMNP Sentaurus ana moaenmpoBaHUs BbICOKO-

TeMnepaTtypHbIX npoueccoB CO34aHUA 3rieMeHTOB MUKPO- U HaHOSJ'IeKTpOHI/IKI/I?

. Kakne mogenu noHHon mmnnaHtaumm BknoveHol B CAlNP Sentaurus ans mogenupoBa-

HUA npoueccoB Co3aaHNA 3JNIEMEHTOB MUKPO- U HaHOSJ'IeKTpOHI/IKI/I?

. Kakne mogenn okmncnenus skntodeHol B CAMNP Sentaurus ana mogennpoBaHus npouec-

COB OKUCIIEHUA NpK co3gaHnn 3JIEMEHTOB MUKPO- U HaHOSJ'IeKTpOHI/IKI/I?

. 3anuwuTe dparMeHT KOMaHOHOro parna NporpaMMHOro Mogynsa Sprocess ans moae-

inpoBaHuA LLeneBon U30MsaUun.

OnuncaHue TexHonornu nposegeHunsA HpOMe)KyTO‘-IHOﬁ artrecrtaumnm

I‘IpomemyTquaﬂ atTectauus no gucumninHe — ak3ameH. B npunoXxeHme K gunriomy

BHOCUTCSH OLUEHKa 0myiu4HO/Xopouwo/y0o8riemeopumeribHO.

OueHka ypOBHSI OCBOEHUS! AUCLUMMHBI «[TpMBOPHO-TEXHONOrMYeckoe NpoeKTMpoBa-

HMe 3NEeKTPOHHOWN KOMMOHEHTHOW 6a3bl» OCYLLECTBASIETCA NO CNeayowmnm nokasaTensim:
- KAYECTBO N CBOEBPEMEHHOCTb BbINONTHEHUS NabopaTopHbIX paboT;
- KQYECTBO N CBOEBPEMEHHOCTb BbIMONTHEHUS KYPCOBbIX paboT;
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- MONHOTa OTBETOB Ha BOMPOCHI KOHTPOJSIbHO-M3MEPUTENBHOIO MaTepuana;
- MONHOTa OTBETOB Ha AOMNOSTHUTENbHbIE BONPOCHI.

Kputepun oueHkn ocBOEHUSA aucuMnnuHbl «[IpnBOPHO-TEXHONOIMMYECKOE MPOEKTU-
poBaHWE 3NEKTPOHHOW KOMMOHEHTHOM 6a3bl»:

— OUEeHKa OMm/u4YHO BbICTaBMSETCHA MPWU MOSIHOM COOTBETCTBUM paboTbl CTyAeHTa
BCEM BbllLieyKa3aHHbIM nokasateniaM. CooTBETCTBYET BbICOKOMY (yrnybreHHOMY) YPOBHIO
CPOPMMPOBAHHOCTN KOMMNETEHLMA: KOMMNETEHLUMMN CHOPMUPOBAHBI NOSTHOCTLIO, NPOSABNSA-
IOTCA U UCMONb3YTCA CUCTEMATUYECKU, B NOMHOM ob6beme. [JaHHbI ypoBEHb MPEBOCXO-
AUT, MO KpanHen mepe, No OAHOMY M3 NEPEYUCIIEHHbIX Bbille MOoKasaTernen NoBbIWEeHHbIV
(MPOABUHYTLIN) YPOBEHD;

— OLEHKa XOpowo BbICTaBNSETCH B cnyyae, ecnu pabota cTyaeHTa nNpy OCBOEHUU
ANCUUNIIUHBI HE COOTBETCTBYET OOHOMY M3 MepeyucrieHHbIX nokasaTtenen unu B criyvae
npeaocTaBnNeHNsa KypCcoBbIX paboT u oTtyeToB No nabopaTopHbiM paboTam Mo3Xe ycTa-
HOBNEHHoro cpoka. COOTBETCTBYET MOBbILUEHHOMY (MPOABUHYTOMY) YPOBHIO CHOPMUPO-
BaHHOCTM KOMMNETEHUMA: KOMNETEHUMN B LIENOM CHOPMUPOBaHbI, HO MPOSIBAAKOTCA N UC-
NonNb3yrTCA parMeHTapHO, He B MOMIHOM o6beme. [JaHHbI ypOBEHb NPEBOCXOAUT, MO
KpanHen mepe, N0 OAHOMY U3 MepevnCrieHHbIX Bbille nokasaTersien noporosbin (6a3osblin)
YPOBEHb;

— OueHKa ydoeriemeopumesisHO BbICTaBrsieTCs B cryyae, ecnv paboTta cTyaeHTa
NPy OCBOEHUWN OUCLMNANHBI HE COOTBETCTBYET MobbIM OBYM U3 NepeyvncrieHHbIX nokasa-
Tenen. CooTBeTCTBYEeT NoporoBoMy (6a3oBOMY) YPOBHIO COOPMUPOBAHHOCTU KOMMETEH-
LU KOMNeTeHUUN cchopMmnpoBaHbl B 00LLMX YepTax, NPOSBIAIOTCS U UCNOSb3YHTCH CUTY-
aTMBHO, YacTu4HO. [JaHHbIN ypoBeHb 0bsA3aTeneH Ans BCeX OCBanmBalLMX OCHOBHYH O6-
pasoBaTeribHYI0 NPOorpamMmmy;

— OLUeHKa HeydoeriemeopumesibHO BbICTaBNSAETCA B Cllydae HECOOTBETCTBMSA pabo-
Tbl CTyQ€HTa BCEM MOKa3aTensM, ero HeopraHnM3oBaHHOCTU, 6€30TBETCTBEHHOCTN U HU3-
KOro kayectBa paboTbl Npu BbINONHEHMM NabopaTopHbIX paboT, NpegyCMOTPEHHbIX NPO-
rpamMmmMon ANCUUNIINHBI.

dakT HeBbINONHEHMA TpeboBaHUN, NpeabABNAEMbIX K CTYAEHTY Npy OCBOEHMM OUC-
unnnmHbl «MpnbopHO-TEXHONOrMYECKOE NPOEKTUPOBAHNE SNEKTPOHHON KOMMNOHEHTHOWN 6a-
3bl» M OTPAXEHHbIX B BbILLENEPEYNCIIEHHbIX KpUTEPUNX, PUKCMpyeTcs B BEAOMOCTM OLEH-
KO HeydoeriemeopumersibHO.

Ecnu cTyaeHT He ocBavMBaeT AUCLMNIIMHY B YCTAHOBIEHHOM NMporpaMmmMmon obbeme u
B CPOKW, onpeaeneHHble rpacmkoMm y4yebHOro npouecca, OH He AonyckaeTcs K NpoMexy-
TOYHOM aTTecTauumm No AgaHHOMY BUay ydebHomn paboTbl.



