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HEJIH OCBOEHUSA THCHHUITJIMHbI

Llensmu  ocoenus aucuuniauubl  «lIpoexTHpoBanue  J7EKTPOHHBIX  CPEACTB B
HAHOAJIEKTPOHUKE» SBIAIOTCA IMPHOOpETEeHHE CTYJACHTAMH TEOPETHYECKHX M IPAKTHYECKHX
3HAHUH W HAaBBIKOB KOHCTPYKTOPCKO-TEXHOJIOIHYECKOIO TMPOEKTHPOBAHHUA  3JIEKTPOHHBIX
cpeacts (DC) pa3nMuUHOrO YPOBHS CIIOKHOCTH, HEOOXOAMMBIX TMPH O3HAKOMIIEHHH C
(DU3HYECKUMH TTPHHLMIIAMH JEHCTBHS 3JIEKTPOHHBIX MPHOOPOB H HAHOAIEKTPOHHBIX YCTPOHCTB
(HDY), npu paccMmoTpeHun KiaccooOpasyrouiei npuOOpHO#  CTPYKTYpbl W YpOBHeEH
KOHCTPYKTHBHOH MepapXuu H3JIeiHi M 2JeMEHTHOH 0a3bl, KOHCTPYKLIHH H TEXHOJIOIHH
M3TOTOBJICHHS IMEKTPOHHBIX OJIOKOB M y3J10B, IIPH CO3/IaHHH COBPEMEHHBIX CPEJICTB YIIpaBJICHHS
TEXHHYECKUMH H TEXHOJOTHYECKHMH KOMIUIEKCAMH, CHCTEMaMH U TEXHOJIOTHAMH.

1. MECTO JUCUHUIIJIHHBI B CTPYKTYPE OIIOIT BO

Jucuunumna «[IpoekTupoBaHHe MEKTPOHHBIX CPEJACTB B HAHOIEKTPOHHUKE)» OTHOCHTCS K
JUCLHIUIHHAM 1o BeIOOpY cTyAeHTa B BapuaTuBHO vactu 6moka b1 OITOII u aBnserca oaHoi
M3 JUCHMILUIAH, (POPMHUPYIOMX TMpodeccHOHAbHbIE 3HAHWSA W HaBBIKH, HEOOXOIMMBIE
Oakanappam no uHanpasiaeHuio nojarorosku 28.03.01 «HanoTexHONIOrHH W MHKpPOCHCTEMHAas
TEXHHKaY.

H3zyuenne aucumnnuuel «[IpoekTHpoBaHHE 3JIEKTPOHHBIX CPEICTB B HAHOIIEKTPOHHKE)
OCHOBAHO HA 3HAHUAX, NMPHOOPETEHHBIX O0YYAIOLIUMHCA TPH OCBOEHHH MpPEILIECTBYIONINX
JIMCLHIUIMH y4eOHOro riaHa:

®usuka; Merposiorus, craHjapTH3auus, cepTH(UKANHUS W TEXHUYECKHE H3MEPeHHS;
Mupopmanmonnsie Texnosoruu; Muxenepras 1 komnetorepHas rpaguka; @usnyeckne 0CHOBBI
MHKpPO- M HaHOCHCTeMHOH TexHMkH; Pusuka TBEpHoro Tesa; DNeKTpoTeXHUKa:; Bpenenue B
HAHOTEXHOJIOTHIO;  MHKpOJIEeKTpOMEXaHHYeCKHe CHCTeMBI, MH3HKO-XHMHYECKHE OCHOBBI
MPOLECCOB MUKPO- U HaHOTexHoJIoruu; [lpukiannas Mexanuka; OCHOBBI MPOrpaMMHUpPOBAHUSA;
KoMmnpioTepHoe COMpoBOKJACHHE HaydHBIX HccnaenoBaHui; Opranusanus NpOM3BOJCTBA;
Ynpaenenne npoekramu; KBaHToBas U onTHYecKast 3JeKTPOHHKA; MUKpoonTHKa ¥ (GOTOHHKA;
Konuenust  coppemenHoro ecrtectBoszHanusi;  KommnblorepHoe Moaenupopanue; OCHOBBI
HaHOOe30MacHOCTH; BHOHHYECKHE MUKPO- H HAHOCHCTEMBI; a TAK¥Ke 3HAHHUAX, MOJMYUYEHHBIX MPH
NPOXOMHIEHHH [TPON3BOICTBEHHOMN IPAKTHKH.

OcHoBHbIe mnoNOkKeHHs AUCUHUIUIMEBL  «lIpoekTHpoBaHHEe 9NEKTPOHHBIX CpeACTB B
HAHOYJIEKTPOHHKE)» HCIOJIB3YIOTCA TIPH M3YYEHUH CIEAYIOINX TUCLIMITIIHH:

AJUIMTHBHBIE TeXHONOrHH; MHTErpupoBaHHbIE TEXHOJIOTUM M OINTHKA JIOKAIW30BAHHBIX
CTPYKTYP; @ Takxe IpH TMPOXOXKIEHHH NPEUIMIUIOMHOI NPaKTHKHA M BBINOJHEHHH HAy4HO-
HCCIIeI0BATENIbCKONH H BBINYCKHON KBAIM(HKAIIMOHHO#H paboThI.

2. KOMIIETEHIHUH OBYYAIOUWIEIOCSH, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JTUCHHUITIMHBI

B npouecce ocpoenns aucumiuimebl  «[IpoeKTHpOBaHHME ANEKTPOHHBIX CPEJICTB B
HAHOZJIEKTPOHUKE» Y obyuatorerocs GpopMupyrores npodecCHOHATbHBIE KOMIETEHIHH:

OIIK-7, cnocoGHOCTL YYMTBIBATE COBPEMEHHbIC TEHIEHIMH Pa3BUTUS 3JIEKTPOHUKH,
H3MEPHTENIbHOI M BBIYMCIIMTENBHOW TEXHHKH, HMH(POPMALMOHHBIX TEXHOJOMHMH B  CBOEii
npodecCHOHAIBHOI 1eATEIbHOCTH;

OIIK-9, cnocoGHOCTE MCMONB30BATE HABBIKK PabOTBI ¢ KOMITBIOTEPOM, BIIAIAETh METOJAMH
MH(MOPMAIIMOHHBIX  TeXHOJNOTHH, coOmonath  OCHOBHble  TpeGOBaHHMS  WHPOPMALMOHHOM
Ge30macHOCTH.

B pesynbrate ocpoenus aucnmiuinbbl  «lIpoexTHpoBaHHE NEKTPOHHBIX CPEICTB B

HAHOYIEKTPOHHKE»  O0y4YalolMifcss  JO/KEH  JEMOHCTPHPOBATH  CIIEAYIOLIME  pPe3ysibTaThl
obOpazoBaHus:

1) 3Hare:
- CTPYKTYPY, QyHKUHMOHAIbHBIE OJIOKH U COCTABHBIE YaCTH 21eKTPOHHBIX cpeacTs (OITK-7);

- COBPEMEHHYIO 3JIEMEHTHYIO 0a3y 2JIEKTPOHHBIX CPEJICTB M HAHOAJIEKTPOHHBIX YCTPOHCTB
(OI1K-7);




- 9Tarbl JKH3HEHHOTO IIMKJIa YIEKTPOHHBIX CPEJICTB U HAHOIEKTPOHHBIX YeTporeTs (OI1K-7);

- YPOBHHM KOHCTPYKTHBHOMH HepapXuH 3eKTpoHHbIX cpejacts (OITK-7);

- METOJABI M CPeJCTBA IPOrpaMMHOro oOecredeHHs, MUCIONb3yeMble MPH MPOCKTHPOBAHHH
IEKTPOHHBIX CPEACTB M HaHOYNEKTPOHHBIX yeTpoiicTs (OITK-9);

- TpeGoBanus HHPOpMALMOHHON 6€30MacCHOCTH NPU NPOEKTHPOBAHUM 3JIEKTPOHHBIX CPEACTB
H HAHOXJIEKTPOHHBIX yerpoiicTs (OITK-9).

2) YmeTn:

— AHAJM3UPOBATH CTPYKTYPHBIE U QYHKIIHOHATbHBIE CXeMBI 2J1eKTpOHHBIX cpeacTs (OI1K-7);

— HCMOJb30BATh HOPMATHBHO-TEXHHYECKYIO JOKYMEHTAIHIO B IPOEKTHOH JesTeIbHOCTH
(OIIK-7);

- AQHAJIM3HPOBATH KOHCTPYKTOPCKYIO JOKYMEHTAILHIO H ONpelessaTh (pH3HYeCKHe NPHHLMITBI
JIeHCTBHS HJIEKTPOHHBIX CPEJICTB H HAHOAICKTPOHHBIX yeTpoiicTs (OITK-7);

- HCTIOJIb30BaTh HH(POPMALMOHHBIE TEXHOJIOIHH B ITPOeKTHOM AesTenbHocT (OI1K-9);

— KJIaCCH(HUIMPOBATE BHEUIHHE BO3JACHCTBYIOUIME (aKTOPBI, BIMSMIOIIME HAa KOHCTPYKIHIO
3JIEKTPOHHBIX CPEJICTB H HAHOIEKTPOHHBIX yeTpoicTB (OI1K-7).

3) Buangers:

— COBPEMEHHBIMH CpeICTBAMH HH(MOPMALMOHHO-TIPOrPAMMHOI0 obecrneyeHus IpoLeccoB
MPOEKTUPOBAHHUS MNIEKTPOHHBIX CPEJICTB H HAHOMIEKTPOHHBIX yeTpoiicTs (OITK-9);

— cnocobamMy 3alMThl YIEKTPOHHBIX CPEJCTB M HAHOAIEKTPOHHBIX YCTPONCTB OT BIIMAHHS
BHEIUHHUX Bo3jaeicTByomux (pakropos (OI1K-7).

3. CTPYKTYPA U COAEPKAHUE JUCUHMUITVIMHBI (MOYJIS)

O61as Tpy10eMKOCTh AMCIHIUTHHEI COCTABIAET 6 3a4eTHHIX eAMHHIL, 216 Yacos.
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4. OBPA3OBATEJIbHBIE TEXHOJIOT'HU

[Ipn  mpoBeneHMH  JIGKIMOHHBIX  3aHATHH  TNPUMEHSETCS  TPAJAMIMOHHBIH  IOJIXO/,
3aKITIOYAOIIHHCS B 1OC/IE/I0BATEIbHOM U3YYEHHH PA3/Ie/ioB JHCLMIUTHHBI H B H3JI0)KEHHH JIEKTOPOM
cojiepkanusa y4eOHOro Mmarepuana TeKyllel JICKUMH, HaYuHas ¢ OnpeJieSieH|ss TeMbl JIEKIMH H
[laHa JICKUHOHHOTO  3aHATHA, a Takke ¢ (OPMYJIHMPOBKM LEJIH JIEKUHH W TEepeyHs
paccMaTpuBaeMBIX BONPOCOB (3a/1a4).

3aHATHS TPaKTHYECKOH HaNpaBICHHOCTH TPOBOJATCS B WHTEPAKTHBHON (opMme ¢ Lejbio
pasBUTHA Y CTYIeHTOB npodeccnonatbpiX Komnererumii OINK-7 u OITK-9. B xoxe nekiuoHHO-
CeMHHApPCKHX, JIabOpaTOPHBIX M TNPAKTUYECKHX 3aHATHH Y CTYJAEHTOB (OPMHpPYIOTCS H
3AKPEIAIOTCS CIIOCOOHOCTH K 0OBEKTHBHO-KPHTHUECKOMY TBOPYECKOMY CYIKICHHIO 110 BOIIPOCAM
H3y4aeMOH JIMCLMIUIMHBI 3a CYET KPaTKOro TMepHOANYECKOro OIpoca JIEKTOPOM Ydallluxcst 110
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4. BpinojiHeHHe CTYJICHTOM HMHAWBH/YAJTBHOTO 3a/IaHMsl 10 KypcoBoii paboTe; nmoArotoBka
NOACHUTEIBHOM 3aIMCKH 110 TeMe KYPCOBOIO HCCIIEJOBAHUS; MOArOTOBKA JO0KJIAJa M 3alluTa
Pe3yJIbTaTOB KYPCOBOI'O HCCIIEIOBAHMS.

TeMbl NpaKTHYECKHX 3aHATHI K pedepaTon

1) Ponp m 3amauu KOHCTPYKTOpa IpPH MPOEKTHPOBAHUHM s4veek, cyOO0I0KoB, OIIOKOB,
CTOEK W IKa(OB ynpaBIeHHs.

2)  OYHKUUOHAIBLHO-Y3JIOBOM, KaCKaJHO-Y3JIOBOH, CXEMHO-Y3JIOBOH H MOHOCXEMHBIi
MeTobl npoekTupoBarus IC.

3)  Knaccudukauus IC no ycnousm skcruryatauuu. Croiikocts C K BO3AEHCTBHIO
HKECTKUX EKTPOMArHUTHBIX W3TY4eHHH.

4) Komnonoska DC.  ®dakTopel, onpeie/siomiMe  KOMIIOHOBKY;  KPHTEPHH
ONTUMAJIBHOCTH KOMITOHOBKH.

5)  Cxembl anekTprueckas NpUHLIMIHAIBHAS, (YHKUHOHAIbHAA U cTpyKTYpHas DC.

6) OOmmue Texunyeckue TpeboOBaHU K KOHCTPYKLUMH DC crnenuanbHOro Ha3HaYeHuUsI.

7) IleyarHele M HHTErpajbHble IUIATHL. Pa3HOBMIHOCTH IUIAT MO TEXHOJIOIMH
M3rOTOBJICHHS, KOHCTPYKIIHH H Ha3HAYEHHIO.

8)  OcHoBHble TpeOOBaHHS K MEYaTHOMY MOHTAXy, TPACCHPOBKE H PacyeTy 3JIEMEHTOB
MeYaTHOrO0 MOHTaXA.

9)  OcobGeHHOCTH OOpPMIICHHS YepTeXkKa MEeYaTHON NJIaThI.

10) OcHoBHble TpeOOBaHHUS K YCTAHOBKE KOMIIOHEHTOB M 3JIEMEHTOB (DYHKIIHOHAJILHOMH
JIEKTPOHHUKH Ha nevatHelX miarax. Ocobennoctd odopminenns cOOpOUHBIX YepTekeil sueeKk Ha
NeyaTHBIX MiaTax.

11) bBnoku u s4eiikn MUKPODIEKTPOHHOM anmnapaTtypbl. Pa3HOBUIHOCTH KOHCTPYKUMIT H
0COOEHHOCTH KOHCTPYHPOBAHUS.

12)  Cucremsr oxnaxaenus IC. Ocobennoctu npoektupoBanus IC ¢ eCTeCTBEHHOH H
NPHHYUTEIbHOH BeHTUIIsMeH. TenoBbie TpyOKH.

13) Tlpoektuposanue Bubponpounbix syeek IC. MeToAbl yBEJIHYEHHS IKECTKOCTH
KOHCTPYKIIHH H CHHIKEHHSI aMIUIMTY /bl KoneOaHuii npu BUOpalsax 1 yaapax.

14)  BuOpouzonsaums (amoprusanus) IC. OCHOBHBIE XapaKTEPHCTHKH BHOPOU30ISATOPOB
H MPUHLMITBI UX JeHCTBHS.

15) DkpanupoBaHHe  AJEKTPUYECKOr0 W MarHuTHoro  nosed.  KoHcTpykumu
NEKTPUYECKHX H MAarHUTHBIX YKPAHOB.

16) Buaesl moMex H MapasHTHBIX CBA3€H B NPOBOJHMKAX, HCKAXKEHHE CHIHAJIOB,
TpeOOBAHHUS K TMHUAM CBA3H.

17)  WnaykTuBHBIE M KOHIYKTUBHBIE MAPA3HTHBIE CBA3H JIEMEHTOB [1€4aTHOTO MOHTAXA.

18) OOmme Metoabl Bnarozamurel. ['epmerusanus DC.

Ilepeuens Tem 1abdopaToOPHBIX 3aHATHIH

Crynentsl BeINONHAOT nabopartopHble 3anaHus. KonkperHblii nepeyeHnb abopaTopHBIX
paboT Ui Kaxa0ro CTyAEHTa Onpe/enser npernojasareib ¢ y4eToM TeMbl 3a1anus pedepara u
HalpaBJIeHHs CAMOCTOATENbLHONH paboThI.

PaGota Nel. OGecrieuenus rernosbix peskumon DC.

PaGora Ne2. OGecnevenns Mmexanuueckoii npounoctu IC.
PaGora Ne3. OOecrnedyeHust 31eKTPUYECKOH IMPOYHOCTH M 3JIEKTPOMArHHTHOM
copmectumoct DC.

PaGota Ned. Obecneuenus nanexuocru JC.

PaGora NeS. O6ecneuenus snarocroiikoctu IC.
Peiitunr-konrpoan Nel
[IpoBoauTes B nucbMenHoit opme.
Crcok 3a1aHuii:
1. DyHKIMOHATEHO-Y310BOIT (MOAYIBHBIH) MeTO/ KOHCTpYHpoBanus IC.
2. 3aj1a4l KOHCTPYKTOPA IPH NPOEKTHPOBAHUH siueek, 6110KoB, mpubopoB U yerpoiicts IC.
3. Knacenduxaums DC 10 yeIoBHIM KCILUTYaTALHH.




4. Komnonoska DC, onpezensoiiye pakTopsl.

5. MeTtoibl KOMIIOHOBKH W KPUTEPHH ONTHMAJIbHOCTH.

6. CXeMbl MeKTpHYECKHE NPUHIMIHATBHBIE, (PYHKIHOHAIBHBIE H CTPYKTYPHBbIE.
Peiitunr-konTpoan Ne2

[TpoBoauTes B mUCbMEHHOI (hopMe.

Crucok 3a1aHuii:

1. OcHOBHBIE XapaKTEePUCTHKH KOHCTPYKTHBHBIX M OKCIUTyaTallMOHHBIX TpeGoBanuit k DC.

2. [levatnble miatel. Pa3sHOBHIHOCTH MIIAT MO TEXHOJOTMH H3rOTOBIICHHS, KOHCTPYKLMH H
Ha3HAYCHHIO.

3. OcHoBHbIE TPeOOBAHMS K HJIEMEHTaM [1€4aTHOI0 MOHTaKa U TPACCHPOBKE.

4. IIpaBuna opopmiieHns Yepreska revaTHOM IJI1aThl.

5. Oco0eHHOCTH YCTAHOBKH NIeKTpopaanodieMeHToB (DP3) u ycrpoiictB GpyHKIHOHAIBHOM
anekTpoHukH (Y PD) Ha neyaTHble MIIATHL

6. I[1paBumna odopmienust cOOPOYHBIX YepTeIKEH H3/1eUi Ha MeYaTHBIX IJ1aTax.

7. Cy0Gbnokn, OMOKM M  SYEHKHM COBPEMEHHOH MHKPOMIEKTPOHHOH  annaparypsl.
Pa3HOBHIHOCTH KOHCTPYKLIHIA.

Peiirnar-konrpoan Ne3

[IpoBoayTCs B MHCHEMEHHO# (hopme.

Crnmcok 3a1aHuit:

1. Cucrembr oxnaxaenuss IC; 0coOEHHOCTH TIPUMEHEHHs CPEJICTB EeCTECTBEHHOH M
MPHHYIMTEILHONH BEHTHIISLIHH.

2. IlpoextupoBanne BuOponpounblx syeek DC. MeToabl  yBeJIMUYEHHS KECTKOCTH
KOHCTPYKIHH M CHW)KEHHS aMILTMTY/IbI BUOpoKonebaHuii.

3. Bubpomnsonsums (amopruszauus) IC. XapakTepuCTHKH BUOPOH3OJIATOPOB M TPHHLIMIIBI HX
JeHcTBHS.

4. DKpaHMpOBAaHHE 3JIEKTPHUYECKOTO M MArHUTHOro mosisi. KOHCTPYKUMH 3NeKTpHYECKHX H
MarHHTHBIX 9KPaHOB.

5. Buael nomex M napasuTHbIX cBsaseil B DC, HCKaKEHHE CUTHAIOB; TpeOOBaHUS K JTMHHSIM
CBSI3H.

6. UHIyKTHBHBIE H KOH/LYKTHBHBIE TTAPA3HTHBIE CBA3H 3JIEMEHTOB MEYaTHOr0 MOHTAXKA.

7. Metoapl Braro3atuTsl U repmerisaunu JC.

Kypcoas pabora (KOHTPOJIb OCBOCHHS Pa3/ie/iOB JIHCIHIIIHHEI)

[lenpto KypcoBoit paboTel sBisieTcs NpHOOpETeHHE CTYAEHTAMH HAaBBLIKOB peLICHHs
MPaKTHYECKHX 3a/1a4, CBA3aHHBIX ¢ YMEHHEM AHAIM3HPOBATh TEXHHUYECKOE 3aJaHHE U CXeMy
3IEKTPUYECKYI0 NpuHIMnuanbHyo IC, onpelnensitb CTpykrypy M 3(dEKTHBHBIE METO/bI
npoekTHpoBanus DC,

Temoii Kypcosbix pabot saBiserca pazpaborka koHcrpykumn HOVY wmm moaynein DC,
JNCKTPUYECKass [NPHHLUMIHAIBLHAS —CXeMa KOTOPBIX  XapakTepu3yercss (DYHKUHOHAIbLHOM
3aBEPLUICHHOCTBIO W YMEPEHHOH ClI0XKHOCTBIO. CTY/EHT BIpaBe CaMOCTOATEIBLHO H30HpaTh
HHTepecylolee ero HanpasjieHue pasBuTHs KoHcTpykuuit OC u HOY, onupasice Ha HHTEpHET
pecypc, NEpHOAHYECKHE HCTOUHHKH HH(OOPMAlUH, HAYy4YHO-TEXHHYECKYI0 W HOPMATHBHO-
TeXHH4YecKylo gokymentauuio (HTJI). B kypcosoit pabGore nomkHbl ObBITH OTpakeHbI
CJIEYIOIINE PelleHUSs:

1. Paspaborka TexHu4eckoro 3ajaHus B COOTBeTCTBHE ¢ TpebosanusMu HTJL.

Bribop cospemennoi anemenTHoi 6aznl DC.,

KoMIoHOBKa 2/1eMEHTOB MOIYJIS H TPACCHPOBKA KOMMYHHKAIIHOHHBIX OCHOBAHMIA.
PacueT 371eMeHTOB [1e4aTHOrO MOHTAXKa

OdopmieHne yepreska cXeMbl MMEKTPHYECKON MPHHIUIHAIBLHON M YepTeKa neyaTHoi

e, ok (et

wn

MaaThbl.
6. Pa3paboTka 5CKH30B 21eMEHTOB HECYIIMX KOHCTPYKLIHIH H/HIIN YepTekKeil.
7. Odopmnerne cGOpOUHOro YepTeka MOAYJIS HIH YCTPOHCTBA H crienn(HKaIuy.
8. OdopmiieHne MoSCHUTENBHOMN 3aMHCKH.

I ——




IIpomexyTounasi arrecraums npoxoaut B ¢opme sk3amena. Bompocel sk3ameHa
OXBaTBIBAIOT BCIO TEMATHKY, PACCMOTPEHHYIO B XOJ€ MPOBEACHHUSA JEKUHOHHBIX, MPAKTHYECKHX
H 71aD0paTOPHBIX 3aHATHH B TeUEHHE ceMecTpa.

Bonpock! K 9K3aMeHY:

(9K3aMeH IPOBOJAUTCS B MHCbMEHHOM opme)

1. CrpykTypa M Ha3HaueHHME OSJIEKTPOHHBIX cpejacTB. Tumopas cTpyKTypa CpeicTB
(POTOHHKH M ONITPOHHKH.

2. IlokoneHus U COCTABHBIC YaCTH MEKTPOHHBIX CPE/ICTB.

3. DTanel )KU3HEHHOTO LIUKJ1A NEKTPOHHBIX CPEJICTB.

4. Ilytn coBepieHCTBOBaHHA MEKTPOHHBIX CPEICTB, OCHOBOIMOJIATAIOIINX MMapaMeTPOB H
xapaktepucTuk. Onpenenstomue GakTopbl pa3sBUTHI KOHCTPYKIIHH, METOIBI KOHCTPYHPOBAHHS.

5. Tlpu3Haky CHCTEMHOCTH KOHCTPYKLIHH IEKTPOHHBIX CPEJICTB. YPOBHH BXOAMMOCTH
KOHCTPYKIHH.

6. DyHKUMOHANBHO-Y3JIOBOH, KAaCKaIHO-Y3JI0BOH, CXEMHO-Y3JIOBOH H MOHOCXEMHBIH
METOJbl KOHCTPYHPOBAHHS EKTPOHHBIX cpeAcTB. Ponbk M 3a7ayd  KOHCTpPYKTOpa IpH
NPOEKTHPOBAaHHH AYeeK, OJIOKOB, CTOEK H YCTPOHCTB.

7. KoMnoHoOBKa 371€KTPOHHBIX CPEACTB, onpeaesiomue pakTopbl. MeTo bl KOMIIOHOBKH H
KPHTEPUH ONTHMAJIBLHOCTH.

8. Hcxonuble JaHHBIE npolecca KOHCTPYHPOBAHHMS JJIEKTPOHHBIX cpeacTB. Cxema
IEKTpUYECKas MPUHIUIIHANBHAS, (YHKUMOHAIBHAS H CTPYKTYPHAs.

9. CooTHOLICHHE MOHATHH NPOEKTHPOBAHHE M KOHCTPYMPOBAHHE 3JEKTPOHHBIX CPEJCTB.
3anauu, UEeJH U TeXHHYECKoe 3a/laHie Ha lpoektupoBanue. CpeJcTBa MpoeKTHPOBAHHSI.

10.  TexHONOrMYHOCTH KOHCTPYKIHMH  JJIEKTPOHHBIX  cpeacTB. KauecTBeHHblEe H
KOJIMYECTBEHHBIE  [OKa3aTeJld TeXHOJOrH4YHOoCcTH. KommiekcHblii  nokazateiab  OLIEHKH
TE€XHOJOTHYHOCTH.

11. KoMMyHHMKAalMOHHBIE OCHOBaHMs B BHJE T[€YaTHBIX W HHTErPAJIbHBIX IUIAT.
PasHOBUIAHOCTH IUIAT 1O TEXHOJOTMH HM3TOTOBIICHHS, KOHCTPYKIMM ¥  Ha3HA4eHHIO.
OcoOeHHOCTH KOHCTPYKIMH 110 KjaccaM TOYHOCTH M IUIOTHOCTH. MHOroc/oiHbIe nevaTHbie
[1J1aThbl.

12. OcHoBHble TpeOOBaHHA K TNPOEKTHPOBAHHIO [E€YATHOTO MOHTaXKa, OCOOEHHOCTH
TPaCCHPOBKH M pacyera 3JIEMEHTOB MeYaTHOrO MOHTAXA.

13. OcHoBHbIe TpeOoBanus K ycraHoBke IPD u YD Ha nevarhsie miaarel. OcoOeHHOCTH
o(OpMIICHHS YepTeka MevaTHoM 1maathl 1 cOOpoYHBIX YepTexei IMY Ha neyaTHBIX nuarTax.

14. Tlyaptel ynpasnenus u nuuesbie nanean DC. OcHoBHble TpeOOBaHMS KOMITOHOBKH.
CrnocoObl HaHeCeHHs HAIMHCEH U LIKaJl HA JIMLIEBBIX MTaHeJIsX.

15. OcHoBHBlE CMOCOOBI  OXJIAKAEHHS 3JEKTPOHHBIX CPelCTB. XapaKTepPUCTHKH
TEIUIONPOBOJIHOCTH H KJIACCH(PUKALIMK TEIIOOTBOIOB.

16. Metoabl MHTeHCHPHUKALHM JOKaIbHOrO oxnaxzaeHus DC. DJeMEeHTBI JIOKAJIbHOTO
OXJIQXJAEHHA U OCOOCHHOCTH MX MpoeKTHpoBaHus. Tennosbie TpyOKH.

17. Obwue cucrembl oxnaxaenuss IC. OcoOEHHOCTH NMPOEKTHPOBAHHUS €CTECTBEHHOH H
npuHyauTenbHOMH BeHTHIAIMH DC. CXeMbl KOMIIOHOBOK CTOEK YIpaBJICHHS.

18. Buemnme Mexanuueckue BosaedcTBus Ha DC: BuOpaumn ©  ypapel;  HX
XapaKkTEePHCTHKH U BJIMAHHE HA YIEMEHThI KOHCTPYKIHH H KOMITOHEHTBI.

19. TlpoextupoBanne BuOponpounelX sueek IC. KOHCTPYKTHBHBIE METOJbI YBEJIHYEHHS
KECTKOCTH M YMEHBLUICHHMs aMIuuTya koneGauuit npu  BuOpaumsax. BuOpousonsums
(amoptru3zaius) IC. OCHOBHBIE XapaKTePUCTHKH BUOPOU30ISATOPOB H IPUHLHUIIBI X AEHCTBHS.

20. DnextpomaruuTHas coBmectHMOCTh IC. VMICTOUHMKHM M NPHEMHHKH TOMEX, BHJIbI
napasHTHBIX CBA3eH M HaBOJOK. DKpaHHPOBAHHE IEKTPHUYECKOTO U MAarHHTHOTO TMOJIEH.

21. DkpanupoBanue mnpopojoB u kabenei DC. [lepekpecTHrple MOMexXH B 3eMeHTax
AMEKTPHYECKOr0 MOHTaXa. BuIbl nmoMex M mapa3suTHBIX CBA3eH, HCKaKEHHE CHrHaa,
TpeOOBaHHA K IHHHIM CBS3H.




22. EMKOCTHBIE CBSI3H 2JIEMEHTOB MEYaTHOI0 MOHTaXKa. MHIYKTHBHBIE U KOHIYKTUBHbIE
napasuTHHIE CBA3H 2JIEMEHTOB MEYaTHOTO MOHTaXKa.

23, OcHoBHbIe TpeOOBaHUA K NPOCKTHPOBAHUIO MMEYATHBIX IPOBOJHHUKOB CHIHAJIBHBIX
ueneii. Pa3HOBHIHOCTH KOHCTPYKIIHH H OCOOEHHOCTH HCTIOJIHEHHUS IIHH MTUTAHHSA H 3a3eMJICHHS.

24. BospeiictBue atMocepHbIX ocaakoB M BiaxHoctH Ha DC. OOwmme MeTomml
praro3amuTel. ['epmernzanus DC. [IpoekTHpOBaHHE pazbeMHBIX YIIOTHUTENBHBIX COEMHEHHUH.

25. Oco0beHHOCTH TepMeTH3alluH KOPIYCOB C TMOJBHIKHBIMH JIEMEHTAMH YIIPABJIECHHS.
DNIeMEeHTBI  DJJIEKTPUYECKHX COCJHHEHHIl JUIi HEpPa3hbeMHOr0 W pa3beMHOIO BHEIIHEro
EKTPHYECKOTO MOHTAXkKA.

CamocrositesibHasi paboTa CTYAEHTOB (KOHTPOJIbL OCBOCHHS Pa3/iesioB JIMCIHITIHHEI)

Llenbio camoctosiTenbHONH paboThl CTYIEHTOB ABNsAETC YriyOJleHHOE OCBOEHHE pa3/iesoB
JUICUMTIIMHEL, JOMOJNHSIONMX MaTepHalibl JIEKIIHOHHOrO Kypca. KOHTpoib  BBINOTHEHUS
CaMOCTOATENBHON paboThl OCYLIECTBIAETCS MPH 3alUTe OTYETOB 10 JabopaTtopHeIM paboTam, B
X0Jle MPAKTHYECKUX 3aHATHH, NpH NOAroToBKe pedepara, MpH NpPoOBEpKe MNOSCHUTEIbHOH
3aMMCKH K KYpCOBO# paboTe M IpH NPOBEJEHHH PeHTHHI-KOHTPOJIA.

Hanpasienns camocTosiTe/IbHOMH paboThl

1) Hcropus pazButus KoHcTpykimii IC.

2) DOYyHKUHOHAJIBHO-Y3JI0BOH (MOAYJIbHBIH) MeTOJ KOHCTpYyHpoBanus DC.

3) Knaccudpukanus OC no ycnoBHsIM 3KCMIyaTalHy.

4) Cxema sneKTpuyecKas MpUHIHITHATbHAS U QYHKIHOHAIBHASL.

5) TexnonornuHocTh KOHCTpYKUHH DC.

6) Pa3HOBHAHOCTH NMEYATHBIX IUIAT 110 TEXHOJIOTHH H3rOTOBJICHUS.

7)  TpaccupoBKa M pacyer 3J1€MEHTOB [IeYaTHOI0 MOHTaXa.

8) TpeGosanus k ycranoske DPD u Y®DD Ha neyaTHble 11aThl.

9) PasHoBuaHOCTH KOHCTpYKUHH 6okoB DC.

10) PasnoBuaHOCTH KOHCTpYKUMit syeek DC.

11) IlyneTel ynpasieHus u auuessie nanenn JC.

12) MeTtoasl HHTEHCH(PHKALKH JIOKAIbHOTO oxJaxaeHus DC.

13) OOmme cuerempl oxnaxiaeHus DC: 0coOEHHOCTH TNPOEKTHPOBAHUS  CPEJICTB
€CTECTBEHHOH M MPHHYINUTENBHON BEHTUISLIUY.

14) BuOpauuu, yaapsl 1 UX BIUsSHHE Ha 21eMeHThl DC.

15) Metoapl yBeIHYEHHS KECTKOCTH U CHHIKEHHS aMIUIMTY/bl KoneOaHui BUOPONPOYHBIX
syeek DC npu BUOpauusx.

16) HcTOYHMKH nOMeX M IPHEMHHUKH MIOMEX, BH/IbI [TAPa3UTHBIX CBA3el U HaBoaok B DC.

17) DkpaHHpOBaHHE MIEKTPHUYECKOrO H MArHUTHOrO MOJsA. DJIEKTPHUECKHE M MarHHTHBIE
IKpaHbl.

18) Dxkpanuposanue npopoaos H kabeneit IC.

19) EMKOCTHBIE CBSI3H [1€YATHOIO MOHTAXA.

20) OcHoBHple TpeGOBaHMA NPH MPOCKTHPOBAHHH MEYATHBIX MPOBOJAHMKOB CHIHAJIBHBIX
nernei.

21) Pa3sHOBHIHOCTH KOHCTPYKLUHH H OCOOCHHOCTH MPOCKTHPOBAHHS LENeH NHTaHHS M
2JIEMEHTOB 3a3emJieHust B DC.

22) Bo3sneiictBue artMocdepHblx ocaakoB, BiaaxHoctH Ha IC. OGmme MeToxbl
BJIArO3alMThl.

23) T'epmermsanms  DC B pasbeMHBIX  KopmycaX. [lpoekTHpoBaHHE — pa3beMHBIX
YIUIOTHUTEJIbHBIX COEIMHEHHH.

Pacnpenenenne BuI0B caMmocTosITe/IbHOI PAdOTBI 110 pa3ieaM AHCIHIIHHBI

Paszien 1-4. PaGora ¢ nononuurenbHoi mutepatypoit (24 u.). [Toaroroska pedepara (8 u.).
Pasnen 5-6. PaGora ¢ nononuurenshoit mureparypoit (16 4.); [oaroroska pegepara (8 u.)

Pasznien 7-8. Pabora ¢ nonomautensHoit mureparypoii (16 u.); [Toaroroska pedepara (8 u.);

Paznen 8. Pabora ¢ nononuutensHoit mreparypoii (10 ).




OTKpBITHII CIHCOK BONPOCOB 1JIsI IPOBEPKH PE3YJIbTATOB CAMOCTOSITEILHOI patoThI
CTYACHTOB:

1)  Kakue ObIBalOT OrpaHHueHHs PH KOHCTPYKTOPCKOM MPOEKTHPOBAHHH?

2)  Kakas undopmanis MOKeT SBISATHCA HCXOAHBIMH JaHHBIMH Jts pa3paborku IC?

3)  Tlepeuncnute pasjieibl, BXOAIIHE B COCTAB TEXHHYECKOTO 3a/[aHHs HA
npoekTHpoBanue IC?

4)  Kakue kputepun BeiOHparoTes 1/1st (GOPMHPOBAHHS TPYII [0 YCIOBHAM KCITyaTamnu?

5)  Yro takoe komnoHoska DC?

6)  UYrto aBiseTcs OCHOBHOMH 3a/1a4eii KOMIMOHOBKH?

7)  Kakue MeToabl KOMMOHOBOYHBIX paboT BBI 3HaeTe?

8)  Ilo kakuM npUHLMIAM OCYLIECTBIIACTCS pa3MelleHHe dJIEMEHTOB YIIPaBJIeH!s U
WH/IHKALMH Ha JTHLeBbIX nanenax? [Tpuseaure npumepsl.

9) KakuMmu OCHOBHBIMH NapaMeTpaMH XapaKTepH3yeTcs TAKOH oprad 4yBCTB OnepaTopa,
KaK 3peHue?

10) KaxkoBbl o6mmue TpeboBaHHs K MPOESKTHPOBAHUIO OTCYETHBIX YCTPOHCTB?

11) Kak ycranapiausatorcst 9P u YOO npu MoHTaxe Ha nevaTHble miartel (IT11)?

12) Kak cinenyer pasMeruats GpyHKUHOHANbHBIE Y361 Ha [1117?

13) Yro HeoOX0aMMO yUHTBIBAaThH NpH pasmeniennn PO wa [111?

14) Tlepeunciure, Kakue CyLECTBYIOT BApHAHTLI yeTaHOBOK DPD Ha ITI1?

15) Kakux npasui HeoOX0AMMO MPHACPKUBATHCS TIPH MPOSKTHPOBAHHH KOHTAKTHBIX
TUIOILIAIOK 11 BHYTPHCXEMHOTO KOHTPOJIS ILJIAT C NOBEPXHOCTHBIM MOHTaKOM?

16) Kakue 30HBI OTHOCATCS K 3allpellieHHbIM /ISl IPOKJIAKH IPOBOJIHHKOB,
pacnonaratomuxcs Ha seeit momaau 1117

17) Kax HeoOxoaumo pacnojarath nedarHbie npoBoAHuku Ha [1117?

18) Kak mpoucxoaurt 3KpaHHpOBAHUE NEYaTHBIX MPOBOJHHKOB?

19) Yro moHMMAIOT 10/ TEPMHHOM «HECYIIas KOHCTPYKIHs»? Kakue BH/IbI HECYIUX
KOHCTPYKUUH BBI 3HaeTe?

20) Ilepeunciure riaBHele 3aa4u pa3paboTKH KOHCTPYKLIHH GJI0KA.

21) Kakune KOHCTpYKIHMH OJOKOB Bbl 3HaeTe?

22) Ha3zoBuTe OCHOBHbIE IOCTOHHCTBA KHH/KHONH KOMITOHOBKH OJIOKOB.

23) Kaxumu crerneHsmu Xxapakrepusyercs 3aumta C 0T BHEIUHUX BO3AEHCTBHIT?

24) TlpoBeauTe CpaBHUTENILHBIN AHATN3 MATEPHAIIOB, HCTIOJB3YEMBIX B KOHCTPYKLHAX
IEKTPOHHBIX CPEJICTB, MEePEUNCINTE JOCTOMHCTBA U HEJIOCTATKH ATHX MaTePHAJIOB.

25) XapaxrepucTrka BuaoB 3amuTel DC.

26) OcHOBHBIE BHJIbI F€pMETH3AIIHH.

27) Tlepeunciute pasHOBHIHOCTH CHCTEM OXJIAXKIEHHS.

28) Kak BeiOupaercs cucrema oxnaaerus uis DC?

29) IlepeunciuTe BHAbI PaJIHATOPOB.

30) Kakue MOMEHTBEI HEOOXOIHMO OTIPEAE/THTD IS AHAIH3A TTapa3HTHBIX
MEKTPOMArHUTHBIX BO3/ICHCTBHI?

31) 3acuer yero OCyHIECTBIACTCS HIEKTPOCTATHYECKOE IKPAHUPOBaHHE?

32) B 4eM CYIIHOCTH MArHUTOCTATHYECKOTO SKPAHUPOBAHHA?

6. YYEBHO-METOAUYECKOE H MTHPOPMAIHOHHOE OBECIIEYEHHUE
JUCHHUTITIHHBI

a) OCHOBHAS JIUTEpaTYpa:

. [eun, A. Bb. MeTonbl NpOeKTHPOBAHUS AIEKTPOHHBIX YCTPOHCTB [DI€KTPOHHBIH
pecype] / A. b. lllenn, H. M. Jlazapepa. — DiekTpoH. TekcToBble naHHble. — M.: MH(pa-
Unxenepus, 2013. — 456 c.




2. Mypomues, JI. 1O. KoHcTpyupoBaHHe Y3/I0B M YCTPOHCTB 3JIEKTPOHHBIX CPEICTB
[DnexTponnslit pecypce]: yuedbnoe nocobue / 1. F0. Mypomues, H. B. Tiopun, O. A. Benoycos. -
Pocros u//1: ®enuke, 2013. - 540 ¢. : ui.

3. O30Ba, B. A. OcHOBBI NPOEKTHPOBAHHS IMEKTPOHHBIX cpeacTB. KoHcTpyHpoBaHue
IEKTPOHHBIX MOJIYJIEH IIEPBOro CTPYKTYPHOrO YPOBHA [DnekTpoHHbId pecype] / B. A. KO3o0ga. -
Kpacnosipck: Cu0. dpenep. yu-1, 2012, - 208 ¢
0) 10NOJHHTEILHAS JINTEpaTypa:

1. I'onosuupina, M. B. IlpoextupoBanue paguo371€KTPOHHBIX CpPEACTB HA OCHOBE
COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHit [DeKTpoHHBIH pecypc]: yuebHoe nmocobue / M.
B. Tonopuubma - M.: BHUHOM. JlaGopatopusi 3uaumii, WutepHer-YHuupepcurer
HUndopmarnmonnsix Texunonornit (MHTYUT), 2011. — 503 c.

2. Tlankos, JI. H. OcHOBBI NpOEKTHPOBAHUA JIEKTPOHHBIX CPEACTB [DJIeKTPOHHBIN
pecype]: yueb. nmocobue / JI. H. Ilankos, B. P. Acnansauu, I'. ®@. lonros, B. B. Esrpados;
Bnaaum. roc. yu-1. — Bnagumup: M3a-so Baagum. roc. yu-ta, 2007, — 260 c.

3. IleBuuukuii, C. 1O. PaspaGotka neuatusix riar B NI Ultiboard [Dnexkrponnsiii pecypc].
- M.: IMK IlIpecc, 2012. - 256 c.

B) NEPHOAHYECKHE H3aHHSI:

1. IlpoexTHpOoBaHHE K TEXHOJIOTHSA AEeKTPOHHLIX cpeacts. ISSN 2071-9809.

2. Jlunamuka cinoxHbiX cucreM — XXI Bek. ISSN 1999-7493.

3. PagnorexHuyeckue M TeleKOMMYHHKaIIHOHHBIE cHcTeMbl. ISSN 2221-2574,

r) nporpammuoe obecnevenue 1 Hurepuer-pecypcesi:

1. AltiumDesigner, SolidWorks, MultiSim - KOMILJIEKCHAst cHcTeMa
aBTOMAaTHU3HPOBAHHOTO NpoeKkTHpoBanus JC;
2. KOMIIAC-3D — ceMelCTBO CHCTEM aBTOMATH3IHPOBAHHOI'O  IIPOCKTHPOBAHUSA C

BO3MOJKHOCTAMH  O(OPMJICHHSI TPOCKTHOH M KOHCTPYKTOPCKOH AOKYMEHTAlMH COIJIacHO
cranaapram cepun ECKJI u CITJIC.

7. MATEPHAJ/IbBHO-TEXHHYECKOE OBECIIEYHEHHUE
JUCHUTTJIHHBI

Jlna npejcTaBieHus JEKIMOHHOTO MaTepHasa, npeseHTauuid M pedeparoB CTYIAEHTOB
MCIIOJIB3YETCS CINEHATU3HPOBAHHOE ay/IMTOPHOE 000PY/I0BaHHE € HIKPAHOM JUIS MPOEKLIHOHHBIX
CHCTEM, MPOEKTOPOM H HOYTOYKOM.

JlaGopaTopHble M IpPAaKTHYECKHE 3aHSATHS TMPOBOMATCS B KOMIBIOTEPHBIX Kiaccax M
nabopaTopHsAX, OCHALIEHHBIX HEOOXOAMMBIMHM CPEJCTBAMH TEXHHYECKOTO M MPOrPaMMHOI0
obecrieueHus.




PaGouasi mporpaMma JHCUMIUIHHBI COCTABIeHA B COOTBETCTBUHU ¢ TpeboBanusamu GI'OC

BO no nanpasnenuto 28.03.01 «HaHOTEXHOIOIrHH H MUKPOCHCTEMHAA TEXHUKAY.

Pabouyio nporpammy coctasui npodeccop kadeapsr @ullM H.H. JlaBbiios //%/

(DHO, noanuce)
Peuensenr
(npeacraBuTeNb paboToAaTEIA) /%(‘W(IL&{/ // / of. Crtesy. f(/f‘y;w
(mecTo paboTsl, AomkHOCTL, PHO, noanuee)

Tletf. CFicne it 7/[ 77 /// S P s b '
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[Iporpamma paccMoTpeHa u ojio0peHa Ha 3aceanuu Kadeapst GullM
~7

o
-

[porokon Ne 77 _or _C/€7 7< ropa ot
" o / .
3aBenyowui kadenpon o C.M. ApakensH
r (PHO, noanuces)

Pabouas nmporpamma paccMoTpeHa U 0/100peHa Ha 3acelaHiH Y4eOHO-MeTOIHUeCKOH KOMUCCHH

Hanpagpyienus 28.03.01 «HaHOTEXHONOrHH M MUKPOCHCTEMHAs TEXHUKAY.
ey

[Tpotokon Ne 77 or £ 2L% 75 rona 7”'
IIpencenarens komuccHn : C.M. Apakensu

(OHO, noanrces)

JUCT NEPEYTBEPK/IEHHA
PABOYEHU IMPOI'PAMMBI IMCHHITJIHHBI

PabGouas nporpamma o1006peHa Ha yueOHBIH 1011

[Tpotokon 3acenanus kadeapor Ne or roaa

3aBenyomuil kadeapoi

Pabouas nporpamma ono0pena Ha y4eOHbIH roa

[Tporokosn 3acenanus xadeapsr No oT roja

3asenyromui kadeapoi

Pabouast nporpamma o1o0pena Ha yueOHBIH roj

[Tporokon 3acenanus kadeaper Ne oT roja

3apenyromui kadenpoi




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

