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PabGowas  mporpamma  gucuuiuinHbl  «HMHpOpManMOHHbIE  TEXHOJIOTMH B
NPOEKTHUPOBAHMYU U KOHCTPYHPOBAHUM U3/1eJIUI 3JIeKTPOHUKHU U HAHOYIEKTPOHUKH» /COCT.

cr.npen. P.M. KanvbikoB — Hanpunk: ®I'6OY BO KBI'Y, 2023. 18 c.

PabGouass mporpamMma IUCHMIUIMHBI MpeIHA3HAUYCHA ISl TPENOJaBaHUs BapUATUBHOU
YacTH 00S3aTEeNbHBIX JUCIUIUIMH NPOPECCHOHAIBPHOTO IHKJIA CTyJCHTaM OYHOW (OPMBI
oOydeHwus 1o HarpasjaeHuto moarotoBku 11.03.04 DiekTpoHWKa U HAHOAJICKTPOHUKA, TPO(HITH:
CoBpemeHnHble MH()OpPMAIIMOHHBIE TEXHOJOTMH B JJIEKTPOHHOW TEXHHKE, OOydJarmuMmcs B 6

ceMecTpe.

PaGouass mnporpamMma cocTaBieHa C y4eToM (peAepalbHOIO TOCYAApPCTBEHHOTO
00pa3oBaTEeNbHOIO CTaHJApTa BBICIIErO0 O0Opa3oBaHMs IO HarpasieHHIO moarotoBku 11.03.04
DJNEeKTPOHUKAa U HAaHOZJIEKTPOHHUKA, YTBEPKAEHHOIO NMpUKa3oM MuHHCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit ®enepanuu ot 12 mapra 2015 r. N 218 u I[IpodeccuonansHoro crangapra

40.058 uHxKeHep-TEXHOJIOT TI0 TPOU3BOJICTBY U3JECTUNA MUKPOIJIEKTPOHUKH.
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1 Heau u 321241 0CBOEHUS TMCHMUILIAHBI (MOTYJIsS)

Hean ocBoeHuss aucuUIIMHbl  (Moayiisi) «MHpOpManMOHHBIE TEXHOJIOTHH B
MPOEKTUPOBAHUU U KOHCTPYHPOBAHUY H3ACTUIN SJIEKTPOHUKH U HAHODJICKTPOHUKI :

— (bOpMI/IpOBaHI/Ie 3HAaHUH O MaTeMaTHYECKHUX MCTOAAax W KOMIIBIOTCPHBIX ITpOrpamMmax
MOJICIIMPOBAHUS TP MTPOSKTUPOBAHUN M KOHCTPYUPOBAHUHM OOBEKTOB U MPUOOPOB B MHUKPO- U
HAHODJICKTPOHUKU;

— Hay4HUTbCS OCHOBAM IPOEKTHPOBAHMSI U KOHCTPYHPOBAHMS AJIEMEHTOB U MPUOOPOB
HAHOJ3JICKTPOHUKHN C HUCITIOJIB30BAHUEM COBPEMCEHHBIX MaAaTEMATHYCCKUX METOAOB
KOMIIBIOTCPHOT'O  MOACIIMPOBAHUA W YUCICHHBIX METOA0OB PCHICHUA COOTBETCTBYIOIIUX
(hbU3UYECKUX YPAaBHCHHM.

3agaum:

— J1aTh TIPEJICTABJICHHE O OCOOCHHOCTSIX COCTaBJICHUS, aHATUTHYECKOTO W YHCICHHOTO
peIIeHUsT YpaBHEHUH, MO3BOJISIONIMX MOJCIMPOBATh M3JCIUS MHUKPO- M HAHODJCKTPOHUKH Ha
Pa3IMYHBIX 3Tarax MPOCKTHPOBAHMS W KOHCTPYHPOBAHHS, B TOM YHCIE C yUYETOM KBAHTOBBIX
3¢ hekToB;

— chopMHupoBaTH COBPEMEHHBI MEHTAIMTET OYyAYIIMX BBITYCKHUKOB C Yy4YETOM
MPOLIECCOB CTAHOBJICHUS KOHKYPEHTHOW PBHIHOYHOW SKOHOMHMKH B Poccum, MHHOBAIIMIOHHOTO
Ou3Heca 1 nHOOpPMATU3AINH KU3HHU OOITECTBA;

— chopMHUpPOBaTh y CTYJCHTa MOTPEOHOCTH B MOCTOSHHOM OOyUYEHUH Ha MPOTSIKEHUH
Bcell MpodhecCHOHATLHON JESTEIbHOCTH;

— TOBBICUTH MPO(ECCHOHANBHBIN YPOBEHb MOJTOTOBKH CTYICHTOB B COOTBETCTBHH C
TpeOOBaHUSMU phIHKA TpyAa B Poccuu u MexayHapOAHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB.

2 Mecto aucuuminnsl B ctpykrype OOII BO

Huctmmmaa «HGOpMaMOHHBIE TEXHOJIOTHH B TPOCKTUPOBAHUH M KOHCTPYHPOBAHUH
U3JIEIUNA 3JIEKTPOHUKHM U HAaHOZJIEKTPOHUKHU» OTHOCUTCS K BApUATMBHON YacTH y4eOHOro IUKJa
—b1.B.04.

N3yuenne aucuMmianHbel «HMHMOPMAIMOHHBIE TEXHOJOTUH B TNPOEKTUPOBAHUU H
KOHCTPYUPOBAaHUU M3EIUN 3JIEKTPOHUKH U HAHOZJIEKTPOHUKH) HAIpPaBIEHO HA O3HAKOMIICHUE
C HOBEHUIMMM MaT€MaTH4YECKUMH METOJAAMHM U METOJaMU KOMIBIOTEPHOTO MOJEIMPOBAHMS,
MIPUMEHSEMBIM Ha pa3JIMYHbIX 3Tanax NPOECKTUPOBAHUS U KOHCTPYUPOBAHUS U3JIEIUN MUKPO- U
HAHOD3JIEKTPOHUKH.

PaccmaTtpuBaroTCsi OCHOBHBIE MPUHUMIIBI COCTaBJICHUS MAaTEMAaTHYECKUX MOJENEH H
KOMIIBIOTEPHBIE MPOrpaMMBbl I MOJEIMPOBAHUSA MPUOOPOB MHUKPO- U HAHODJIEKTPOHHUKH Ha
sTamax (YHKIMOHATBHO-IOTHYECKOTO, CXEMOTEXHMYECKOTO, (U3UKO-TOMOJIOTUYECKOTO U
TEXHOJIOTMYECKOT0 MPOEKTUPOBAHUS, BBIYUCICHUS BOJBT-AMIEPHBIX U JAPYTHMX XapaKTEPHUCTHK

CTPYKTYP.
OO6cyx1ar0Tcsl IepCHeKTUBBI pa3pabOTKH HOBBIX MPUOOPOB MUKPO- U HAHOAIEKTPOHHUKH.

3 TpeOoBanusi K pe3yJibTaTaM OCBOEHHS COAEPKAHMS JUCHMILUIHHBI (MOTYJIA)

B coBokymHoctTm ¢ ApyrumMu  aucuuiimHamu  npoduiss  «CoBpeMeHHBIE
WH(GOPMALIMOHHBIE TEXHOJOTHMH B DJJEKTPOHHOW TexHuke» nuciumuinHa «b1.B.03.01
NupopManinoHHbIe TEXHOJIOTHH B MMPOCKTHPOBAHUH U KOHCTPYUPOBAHUU U3MIETHHA dIIEKTPOHUKH

4



U HAHOXJEKTPOHUKM» 10 HampasieHuto mnoarorosku 11.03.04 — OnexkrpoHunka u
HaHORJIEKTpoHUKa (ypoBeHb OakamaBpuara) B coorBerctBuu ¢ ®I'OC BO u OIIOII BO
HarpasiieHa Ha (GOPMUPOBAHHE HIIEMEHTOB CIEIYIOIUX MPOPECCUOHATBHBIX KOMIIETEHIIHIHA:

MKC-3 CrnocobeH MpoBOIUTH aHAIM3 MPUYMH Opaka TpPW W3TOTOBICHHM W3IEITHA
MHUKPORJICKTPOHHUKH U AaBATh PEKOMEHJAIMHU 10 UX YCTPAHEHHIO U MPEIYPEKIACHUIO

INKC-b.3.1 CriocoGeH  BBISBJIATH TEXHOJIOTMYECKHE (PAKTOPhl  BBI3BIBAIOILKE
MOTPEIIHOCTH U3TOTOBJICHUSI U3/1€TTUI MUKPOAJIEKTPOHUKH.

IMKC-b.3.2. CiocobeH naBath MPeUIOKEHUS M0 JTUKBUAAIMK Opaka B MPOU3BOICTBE
W3JI€JIMIA MUAKPOAJIEKTPOHUKH.
B pe3ynbraTe 0CBOSHUS NUCHUILUIUHBI 00YYaIOIIHICS TOJIKEH:
3HATh M IOHUMATD:
— OCHOBHBIE (U3MUECKHE TMPOLECChl MpoTeKallue B Opubopax MHUKPO- U
HaHORJICKTPOHUKH;
— MaTeMaTUYeCKUe METOIbl TOCTAHOBKU U PELICHUS 3aa4u.

YMmeTh:

— MPaBWJIBHO COCTAaBUTh MAaTEMAaTHYECKYIO MOJICIb dJEMEHTa W/ W Mpudopa MUKPO- U
HaHORJIEKTPOHUKH C 3aJJaHHBIMH CBOMCTBaMU;

— paccuuTaTh HEOOXOIUMBIC XapaKTEPUCTHKH;

— IIPOBECTH aHAJIU3 TOJYYEHHBIX PE3YyJIbTATOB.

Baagers:

— MaTEMAaTHYECKMMHU METOJAMM AaHaJIu3a W pacuera CTPYKTYpP U TEXHOJOTMYECKHUX
apaMeTpoB MPUOOPOB MUKPO- U HAHOAJICKTPOHHKH;

— II0JIB30BAaThCS MPOrpaMMaMHi MOJEIUPOBAHUS;

— HUMCTH HpeI[CTaBJIeHI/Ie (0] COBpeMeHHOM COCTOsIHHUU, TCHACHIIUAX pa3BI/ITI/I$I
KOHCprKLII/II/I 1 TCXHOJIOTHUU CO3JaHUA HpI/I60p0B HaHO3JIeKTpOHI/IKI/I.

4 Copep:xanue ¥ CTPYKTYpa AMCUMILIMHBI (MOLYJI5)

Tabmuma 1. Copepxkanme gucuuiuiiHel  «MHGOpManMOHHBIE  TEXHOJIOTUH B
MIPOCKTHPOBAHNU W KOHCTPYHUPOBAHHH M3JICJIUN AIIEKTPOHUKH W HAHODJIEKTPOHHUKH», TIEpEUYCHb
OLIEHOYHBIX CPEJICTB U KOHTPOIHUPYEMBIX KOMIIETECHITHH.

CoxaepsxkaHnue pasjeia Ko
Aep past A ®opmMma
KOHTPOJIH
No . | Tekyme
HaumenoBanue pyemoin
paznen ro
pasnena/TeMbl KOMIIETEH
a KOHTPO
uuu (Wi
st
€€ YacTH)
2 3 4 5
1. Marematuueckue [IpeameT TMCUMIUIMHEI U €€ 3aJauH. [1K-3 K, T,P,
METOILI U OCHOBHBIE MAaTEMATHYECKUE JIP, 13
MIPOTPaMMBI COOTHOIIEHHsI OyJIeBOM anreOpsl.
MOJICTTUPOBAHUS [Tporpamma P-cad.
JTAIloB OCHOBHBIE MaTeMaTHYECKUE




(byHKIIMOHATBLHO-
JIOTHYECKOI0 U

COOTHOIIECHUS B IPOEKTUPOBAHUU
CXEMOTEXHUKH.

MpUOOPOB Ha MX
ocHose. [IporpaMmsl
KBaHTOBO-
XUMHUYECKOTO
MO/JICIIUPOBAHHUSL.

MOJEJIMPOBAHUS HAHOCTPYKTYD.
MaremaTuyecKkue METOIbl PEIICHUS
3a/1a4 KBAHTOBOM MEXaHUKH AJIs
MHOTO3JIEKTPOHHBIX MOJIEKYJISIPHBIX
cTpykTyp. IIporpammsl
MOJIETTUPOBAHHUS JJIsI KBAHTOBOM
xumun tuna HyperChem.

cxemorexundeckoro | Ilporpamma Wolfram Mathematica.
MIPOCKTUPOBAHHMS

pubOPOB MUKPO- U

HaHORJICKTPOHHUKH.

2. MaremaTuueckue OCHOBHBIC MAaTEMAaTUYECKHE I1K-3 K, T, P,
MOJIEJIM ¥ OCHOBHBIC | COOTHOIIICHHMS JIJIsl pacyeTa JP, 13
IPOTPaMMBI ISt MapamMeTpoB CTPYKTYp U IPUOOPOB
buzuKo- MHUKPO- ¥ HAHODJIETPOHHUKH. MeTO b
TOTIOJIOTHYECKOTO U | YHCIICHHOTO PEIICHUS
TEXHOJIOTHYECKOTO muddhepeHIInaTbHBIX YPaBHEHUH B
MOJICTTUPOBAHUS YJaCTHBIX IPOU3BOIHBIX. [IporpamMmel
U3JICTTUN MUKPO- U I pemeHus 1uddepeHImaIbHbIX
HaHODJIEKTPOHUKH. ypaBaenuii Tuna FlexPDE..

[Tpumenenue nakera Mathcad ams
MIPOCKTUPOBAHUS U KOHCTPYHPOBAHUS
B JIGKTPOHUKE U HAHODJICKTPOHHUKE.

3. OcobeHHOCTH YpaBHEHHUS MOICTUPOBAHUS I1K-3 K, T, P,
MaTeMaTH4eCKOTro KBAaHTOBO-Pa3MEPHBIX CTPYKTYD, JIP, 13
OTMCAHUsS KBAHTOBO- | TE€TEPOCTPYKTYP B HAHODIICKTPOHUKE
pa3sMepHBIX Y ONITHYECKOM DJIEKTPOHUKE.

CTPYKTYp U Hcnonp3oBanue nmakera Mathcad st

B rpade S5 mpuBomsTcs 1utaHupyembie  (GOpPMBI

TEKYHIETO KOHTPOJIA: 3alluTa

naboparopHoii pabots! (JIP), Beimonnenune xkypcosoro mpoekrta (KII), kypcosoii pabotsl (KP),
pacueTHO-rpadudeckoro 3ananus (PI'3), nomamnuero 3amnanus (/13), nHanmcanue pedepara (P),
acce (), komnokBuyM (K), pydexnsiit koutpons (PK), tectuposanue (T) u T.1.

Ha m3ydenne gucrurmuimasl orBoautces 180 gacos (5 3.€.), U3 HUX KOHTaKTHas pabota 68

yac, B TOM 4YHCIE JEKIMOHHbIX YacoB — 34 wyac., naboparopHbelx pabor — 34 wuac.;

CaMOCTOATCIIbHAA pa60Ta CTyACHTA — 76 gac. 3aBepmaeTC}1 9K3aMCHOI'M U 3a4€TOM.

Crpykrypa aucuuminubl «AH(popManoHHbIe TEXHOJOTHH B NMPOEKTHPOBAHUU M
KOHCTPYMPOBAHUM U3/1eJIUI 3JIeKTPOHUKH U HAHOIJIEKTPOHUKHN.

Tabmuia 2. O0mas TpyA10eMKOCTb TUCIUILUIUHBI COCTABIISIET MATh 3a4eTHBIX equHuIl (180

4acoB).
Bun paGotst TpynoeMKOCTh, 4aCOB
No 6 cemecTp Bcero
cemecTpa
O01mast Tpy10eMKOCTh 180 180
KonraktHas padora: 68 68
Jexyuu (JI) 34 34




Bun paboTst TpyaoeMKoCTh, 4acoB
No 6 cemectp Bcero
ceMecTpa
Jlabopamopuwvie pabomut (JIP) 34 34
CamocrosiTejibHAs padoTa: 76 76
CamocTosTenbHOE U3YUEHUE pa3/elioB
Buja nTOroBoro KOHTpoJIA (3a4eT, IK3aMeH) 36

Tabmuma 3. JIekimoHHbIE 3aHATHS.

Ne Tema

1 | Ponp uHpOpMAIMOHHBIX TEXHOJIOTUN U BBIYUCIUTEIBHON TEXHUKU B MPOSKTUPOBAHUU U
KOHCTPYHUPOBAaHUU NPUOOPOB MUKPO- M HAHOIJIEKTPOHUKU. OCHOBHBIE MaTeMaTUYECKUE
COOTHOILIEHHsI OyJIeBOH areOpsl.

2 | Kpatkue cBeneHus O MeToAax (PyHKUMOHAIBHO-JIOTUYECKOTO M CXEMOTEXHHUYECKOTO
npoektupoBanus MC u CBUC. KommbproTepHble mporpammbl i (yHKIIMOHATBHO-
jorudeckoro u cxemorexuuueckoro npoexkruponanusi MIC u CBUC.

3 | Kpatkue cBeneHust 00 OCHOBHBIX METOAAX pacyeTa CTPYKTYp U TMapaMeTpOB SJIEMEHTOB
MHUKpPO- U HAHOJIEKTPOHHKH.

4 | MeTo/ipl YHUCIIEHHOTO pelieHusl quQdepeHINATbHBIX YPAaBHEHHH B YACTHBIX MPOU3BOIHBIX.

5 | Ilporpammel uis pemienust auddepeHnuanbabix ypapHenuid tuna FlexPDE. IIporpamMmebr
mozaemupoBanusi TCAD.

6 | [IporpamMbl MopenupoBaHusi Ha ocHoBe Merona Monre-Kaprno. Ilporpamma SRIM.
[Tpumenenne nakera Mathcad 11 mpoeKTHPOBaHUS U KOHCTPYHPOBAHUS B DJIEKTPOHUKE U
HAHOJJIEKTPOHHUKE.

7 | YpaBHeHUsI MOAENUPOBAaHUS KBAHTOBO-Pa3MEpHBIX CTPYKTYp, TI€TEPOCTPYKTYp B
HAHORJIEKTPOHUKE U ONTUYECKOHN AJIEKTPOHUKE.

8 | Mcnonw3oBanue nakera Mathcad nist MogenupoBaHus HAHOCTPYKTYP.

9 | MaTtemaTu4ecKue METO/bl pEUICHUS 3a7a4 KBAHTOBOM MEXaHUKH JJI1 MHOTO3JIEKTPOHHBIX
MOJICKYJISIPHBIX CTPYKTYP.

10 | [Iporpammbl MoaenupoBanus sl KBaHToBoM xumuu Tuna HyperChem.

Tabnuya 4. Ilpakmuuyeckue 3amamus (cemunapckue 3ansamus) HE TPETYCMOTPEHBI

y‘{e6HBIM IIJTaHOM

Tabmuma 5. JlabopaTopHbie pabOTEHI.

Ne
Tema
3aHATHUSA

1. W3yueHne METOJOB JIOTMYECKOIO IPOEKTUPOBAHMS C IIOMOULIBIO JIOTUYECKOTO
KOHBepTepa mporpammsl P-cad.

2. UccnenoBanre NPUHIUMIUAIBHOW AJIEKTPUUECKOM CXEMbl JJIEMEHTa JIOTMKUA C
MOMOIIIBI0 TIporpamMmbl Multisim.

3. Pacuer mapameTpoB auoaa ¢ momoribio makera Mathcad.

4. PacueT TexHOIOrMUECKUX PEKUMOB MPOIIECCa MOHHON MMILIAHTALMH.

5. MonenupoBaHue 3JEKTPUUECKUX XapakTepucTuk M BAX 0JHO371€KTpOHHOIO
TPaH3UCTOPA HA KBAHTOBOM TOUKE.




No
3aHATUA

Tema

6. MoaenupoBaHre MHOTOCIOMHOM TE€TEPOCTPYKTYPbl METOJOM MATPHIL MEPEHOCA C
MOMOIIIBIO TIporpaMMbl Maple.

Tabmuua 6. CaMOCTOATENFHOE U3YyUSHHE PA3/IeIOB AUCIUILTUHEI.

Ne
Bormpocsl, BEIHOCMMBIE Ha CaMOCTOSITENIBHOE U3yYEHHE
pasnena
1 2
I. Yucnennbsle MeTObI pelieHuss ypaBHeHul Jlamiaca u Ilyaccona.
2. YucneHHble METO/IbI PEILIEHUS] YPAaBHEHUI HETIPEPHIBHOCTH.
3. UucneHnHble METOIBI PEelICHUs cTalmoHapHoro ypaBuenus Llpenunrepa.
4. UucneHnHnble METO/IbI pelIeHUsI HecTalmoHapHoro ypaBHenus Llpenunrepa.
5. Pemienue ypaBHEHHMI CIMHOBOM 3JIEKTPOHUKH.

5 OuneHo4HbIe CPEACTBA VIS TEKYLIEro KOHTPOJISA yCIIeBAeMOCTH M NPOMEKYTOYHOM
arrecTanuu

KoneunbiMu  pesyiapTaTaMM  OCBOEHHMS  IPOIPaMMBbl  JUCLUIUIMHBI  SIBIISIOTCS
c(OpMHPOBAHHBIE KOTHUTUBHBIE JIECKPUTITOPHI «3HATH», «YMEThY», «BIAJICTh», PACIIUCAHHBIE IO
OTIENBbHBIM KoMIeTeHIAM. DopMHUpOBaHHUE ITUX JAECKPUIITOPOB MPOUCXOIUT B TEUEHHE BCETO
ceMecTpa M0 ATalaM B paMKax pa3iIMdyHOTO BUAA 3aHITUN U CAMOCTOSITEILHOU paboThl.

B xoze u3y4yeHus: TUCHMIUIMHBI IPEYyCMATPUBAIOTCS MeKYUull, pyoedcHbll KOHMpOb U
NPOMEINCYMOYHAS AMMeCmayusi.

5.1 OneHo4Hble MaTepUAJIbI JIsl TEKYLIEro KOHTPOJIS

Heap Tekyliero KOHTPOJISI — OIIEHKAa pe3yJIbTaTOB paboOThl B CEMECTpE U oOecreueHue
CBOCBPEMEHHOUW OOpaTHOW CBSI3U, JJII KOPPEKIMH OOYYCHHSI, aKTHBU3AIMU CaAMOCTOSTEIHLHOM
pabotel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJIS SIBISIFOTCS KOHKPETU3HPOBAaHHbBIE
pe3yabTaTel 00yueHus (yueOHbIe JOCTIKEHHS ) IO AUCIUTUINHE.

Texywuii Konmposp YCIEBa€MOCTH 00€CNEeYMBaeT OLEHMBAHUE XOJa OCBOEHHUS
mucuuiiuHbel - «MHpOpMallMOHHbIE TEXHOJOTMUM B IPOEKTUPOBAHUUM M KOHCTPYHUPOBAHUU
U3JIENUN JJIEKTPOHUKU Y HAHOIEKTPOHMKH» M BKJIFOYAET: OTBETHI HA TEOPETUYECKHE BOIIPOCHI
Ha JIabOpaTOPHOM 3aHSITHH, BBITIOJHEHHE 3a/1aHUi Ha JJaOOpaTOPHOM 3aHATHUHU, CAMOCTOSITENILHOE
BBINOJIHEHHE WHAMBUIYAJIbHBIX JAOMAIIHUX 3aJaHUH C OTYETOM (3AIUUTON) B YCTAHOBIJIEHHBIN
CPOK, HallUCaHME JOKJIal0B, pedepaToB U T.A. OlEHKAa KayecTBa MOATOTOBKM HAa OCHOBAaHHMHU
BBIMOJIHEHHBIX 33JaHUM BeleTcs ImpenojaBareneM (¢ OOCYyXKIEHHEM pe3ylbTaToB), Oalibl
HAYMCIAIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHUS.



Konnoxeuym TpOBOAUTCS B COOTBETCTBHUHM C IOJIOKEHHEM O OaluIbHO-PEHTHHIOBON
CHCTEME aTTEeCTallMK O0YyYaroIuXcs M0 00pa3oBaTeIbHBIM MPOrpaMMaM BBICHIETO 00pa30BaHUS
— mporpaMMam 0OakaiaBpuara, HporpaMMaM CIELHAIWTETa M TporpaMMaM MarucTpaTypbl
Kabapnuno-bankapckoro rocynapcrBeHHoro yHuBepcuteta uM. X. M. bepbekosa
(https://www.kbsu.ru/). O6pa3iibl BapuaHTOB 3a/IaHU:

BMJIET Ne 1.

1. IlpenMer ¥ 3amauv JUCHUIUIMHBI HWH(OPMALMOHHBIE TEXHOJOTUU B MPOEKTUPOBAHUU H
KOHCTPYMPOBAHHUH U3ACIIAN 3JIEKTPOHUKU U HAHODJIEKTPOHUKH.

2. OCHOBHBIE MaTEeMaTHMYECKUE COOTHOILEHMs IJIs pacuera IapamMeTpoB CTPYKTyp U HpHOOpOB
MHUKpPO- ¥ HAHODJIETPOHHKH.

BUJIET Ne 2.

1. OcHOBHBIE MaTeMaTUYECKUE COOTHOIIEHHSI OyJIeBOM anreOphl.

2. Ilpumenenne makera Mathcad mis mpoeKTHpOBaHWS W KOHCTPYHMPOBAHUS B AJIEKTPOHUKE W
HAHORJIEKTPOHHUKE.

B pesynbpTare mpoBeneHUs KOJUIOKBUYMa OOYYAIOUIMICS OLIGHUBACTCS IO CIEIyrOoIei
mikane (kontposupyemas komnerenuus [1K-3):

8 0ay10B cTaBUTCS, €CIIU O0yYarOLIUICS:

1) nonHO M3NMaraeT M3y4eHHbI MaTepual, 1aéT NPaBUIbHOE ONpPEIeIIeHNEe TOHATUH;

2) oOnHapyxuBaeT TOHUMAaHUE MaTepHalia, MOXET OOOCHOBAaTb CBOU CYXKJICHHUS,
IPUMEHHUTh 3HAHUS Ha MPAKTUKE, PUBECTH HEOOXOAMMBIE NTPUMEPHI HE TOJIBKO MO Y4EOHHMKY,
HO U CaMOCTOSITEJIbHO COCTaBJICHHBIE;

3) wu3naraer MaTepual IOCIEIOBATE€IbHO M NPABWIBHO C TOYKH 3pEHUS HOPM
JUTEPATYPHOTO S3bIKA.

6 OanyoB craBuTcs, ecnu oOyyaromMicsi MaéT OTBET, YIOBJIETBOPSIOIIMN TeM XKe
TpeGoBaHuUAM, uTO U A7 Oanna «1», Ho nomyckaet 1-2 omMOKH, KOTOPBIE CaM K€ HCIIPABIISET, U
1-2 HepouéTa B MOCIEA0BATEIBLHOCTH U S3bIKOBOM O()OPMIIEHUH U3JIaraeMoro.

3 6aaaa cTaBuUTCS, €CiM 00ydaroluiics oOHapyKUBAeT 3HAaHUE M IOHUMAHNUE OCHOBHBIX
IIOJIOXKEHUN JAHHOU TE€MBI, HO:

1) u3naraer Marepuai HEMOJIHO U JIOMYyCKaeT HETOYHOCTHU B OIPEICJICHUH ITOHATUH;

2) He yMeeT AOCTaTOYHO TIyOOKO M JIOKa3aTeNbHO OOOCHOBATH CBOM CYKICHUS H
MIPUBECTH CBOM ITPUMEPBI;

3) wu3maraer MaTepuall HEMOCJIEIOBATENbHO M JIOMYCKAaeT OIIMOKM B S3BIKOBOM
o(opMIIEeHNH U3J1araeMoro.

0 6anJ0B cTaBUTCS, €CIM OOydaroIIuiics OOHapy)XKMBAaeT HE3HAHUE OOJbIIEH 4YacTH
COOTBETCTBYIOIIETO pa3ziesia U3y4aeMoro MaTepuania, JoImyckaeT oliOKy B (POPMYITHPOBKeE.

Tecmwvl pOBOASTCA B COOTBETCTBHU C IOJIOKEHHEM O OaJlIbHO-PEUTHHIOBOM cHCTEME
arTecTanuu OoOydyaromuxcs 10 0oO0pa3oBaTeNbHBIM MpPOTrpaMMaM BBICIIETO OOpa3oOBaHUA —
mporpaMMaM 0OakajlaBpuaTa, IporpamMmaMm CIEUUaJIUTeTa M [porpaMMaM MarucTpaTypbl
Kabapauno-bankapckoro  rocynmapcTtBeHHOro  yHuBepcureta uMmM. X.M.  bepbekosa
(https://www.kbsu.ru/). Ilo mucummimHe co3mgad (OHJ TECTOBBIX 3aJaHUN I KOHTPOJIS B

KOMIIBIOTEPHOH (opMe, TEeKylIlel yCleBaeMOCTH CTyneHTOB. I[loNHBIM mepedeHb TEeCTOB
npuBoAuTCcs B OaHke TecToBBhIX 3amaHuid KBI'Y. [locTym k Tectam peanw3oBaH Ha calTe
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undopmannonHoit cucreMmsl KBI'Y (http:/www.open.kbsu.ru/). O6pa3ibl BapuaHTOB TECTOBBIX

3aJIaHUI:
BOHpOCbI 110 TSCCTOBBIM 3alaHUAM .

1. C nomoupl0 Kakol KOMIIBIOTEPHOM NMPOrpaMMbl MOKHO NPOBECTH MOJAEIUPOBAHUE
noruyeckoro ¢pyHkunonuposanus MC:

-: mporpamma TCad

-: mporpamma Electronics Workbench

-: mporpamma FlexPDE

-: mporpamma Word

2. C momo1ipio Kakoil KOMITBIOTEPHOM MPOTrpaMMBbl MOKHO TIPOBECTH CXEMOTEXHUYECKOE
mojenupoBanue UC:

-: mporpamma TCad

-: mporpamma ElectronicsWorkbench

-: nporpamma FlexPDE

-: mporpamma MicroCap

B pesynprate mpoBeneHHS KOMIBIOTEPHOTO TECTUPOBAHUS BBICTABISIOTCS Oalibl 3a
IIpaBWIbHbIE OTBETHI (KOHTpoaupyemas komnerenuus [1K-3):

14-15 TecToB — 5 6ajoB;

11-13 TecToB — 4 Oanna;

8-10 TectoB — 3 Oamna;

5-7 TecToB — 2 Oaia;

2-4 Ttecta — 1 6am.

Ouyenka nabopamopHslx padom MPOBOIUTCS B COOTBETCTBUH C MOJOKEHHEM O OAJITHHO-
PEUTHHIOBON cHCTeMe aTTecTaluy 00ydYaroMXcs MO0 00pa3oBaTeIbHBIM MPOrpaMMaM BBICILIETO
oOpa3oBaHMsl — TMporpamMmaMm OakajaBpuaTa, INporpaMMaM CIEHUAIUTETa M TporpaMMam
maructpatypsl KabGapnumHo-bankapckoro rocynapcTBEHHOrO YyHUBepcuTera uM. X. M.
bepGekoBa (https://www.kbsu.ru/). 3amanus mns 1a0OpaTOpHBIX 3aHATANA TPHUBEIACHBI B
ONMUCAHMAX JTAOOPAaTOPHBIX PaldoT, JAOCTYHHBIX Ha caite mH(opManuoHHON cuctembl KBI'Y
(http://www.open.kbsu.ru/).

B pesynbrare BeIOMHEHHS JIaOopaTOpHOW pabOThl OOYYArOMIMKCS OICHUBACTCS TI0
cnenyromei mkane (koHTponupyemas komnerenmnus [1K-3):

7 6a/1710B CTaBUTCS, €CIIU O0yUaIOLIUIC:

1) B moJIHOM Mepe BBITIOTHIII BCE 3aIJIAaHUPOBAHHBIC HA JAHHBIN MEpHOJ Ja0OpaTOpHbIE
paboThI, 3HACT U3YUYCHHBIN MaTepual, 1aéT MPaBWIBHOE ONMPEACICHUE MOHATHN, TIPEIOCTaBISET
OTYET I10 BBINOJIHEHHOH padoTe;

2) oOHapyXuBaeT TOHMMAaHUE MaTepHalia, MOXXET OOOCHOBAaTb CBOU CYXKJICHHUS,
MPUMEHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOIUMBIE TPUMEPHI;

3) wuzmaraer Mmarepual IOCJIEIOBAaTebHO W MPABWIBHO C TOYKU 3PEHHUS HOPM
JIUTEPATYPHOTO S3bIKA.

5 6aanoB cTaBUTCA, €cau OOydYaromuics naéT OTBET, YAOBIICTBOPSIOMIUNA TEM K€
TpeOoBaHUsAM, 4TO | [ Oamia «1», Ho gomyckaeT 1-2 omuOKu, KOTOPBIE CaM e HCIPaBIISIET, U
1-2 HegouéTa B pe3ynbTaTax WM B aHAIU3E MTOIYYEHHBIX PE3YJIbTATOB.

3 f6ay1a CTaBUTCS, €CNIM O0yJaronuiicss 0OHapyKUBaeT 3HAHUE U MOHUMAaHHE OCHOBHBIX
MOJIOKEHUN TAHHOW TE€MBI, HO:

1) nznaraet MaTepuall HEMOIHO U JOIYCKAaeT HETOYHOCTH B ONPEICIICHUH MOHATUH;
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2) He yMeeT JO0CTaTOYHO TIIyOOKO M JO0Ka3aTeIbHO OOOCHOBATh CBOW CYXKACHUS U
IIPUBECTU CBOU IIPUMEDBI;

3) Hu3jgarac€t Marepuajgl HCHIOCICAOBATCIBHO W HOOIYCKACT OI_HI/I6KI/I B A3BIKOBOM
o OopMIIEHUH U3]TaragMoro.

0 6annaoB cTaBUTCS, €clu OOydYaroIIMiics OOHApy»XKMBAaeT HE3HAaHHE OOJIbIIEH YacTu
COOTBETCTBYIOIIETO pa3zesia n3y4aeMoro MaTepHaia, JOIyCcKaeT OMHOKA B (POPMYITHPOBKE.

3auem TPOBOAUTCS B COOTBETCTBHM C IMOJIOXKEHHEM O OaJIbHO-PEHTHHIOBON CUCTEME
aTTecTaluy O0ydYarIiuxcsi Mo oOpa3oBaTeIbHBIM IpOrpaMMmaM BBICIIETO 0OOpa3oBaHUS —
nporpaMMaM OakajaBpuara, IporpaMMaM CHELUaIUTeTa M I[porpaMmMaM MarucTpaTypbl
Kabapnuno-bankapckoro  rocynmapctBeHHoro — yHuBepcurera uMm.  X.M.  bepGekoBa
(https://www.kbsu.ru/).

IlepedyeHp BOIMPOCOB, BBIHOCMMBIX Ha 3K3aMeH 1o aucuuiuiiHe «MHdopmanuoHHbIe
TEXHOJIOTHM B INPOEKTHPOBAHMM M KOHCTPYMPOBAHUM M3JAeJMHA JJIEKTPOHHUKH M
HAHOYJIEKTPOHUKMW» (KOHTposmpyemas komrietennus [1K-3):

1. [IpeameT AMCUMIUIMHEI U €€ 3aJa4H.

2 OcCHOBHBIE JTambl MPOEKTUPOBAHUS W KOHCTPYHPOBAHUS W3JEIUH MHUKpPO- H
HAHORJIEKTPOHUKH.

3. Metozs! mpoBefieHus 3Tana GyHKIIMOHATBHO-JIOTMYECKOTO MPOSKTUPOBAHUSI.

4. OcHOBHBIE 3aKOHKI OysieBo# anreOpsl. Jlornueckuii KoHBepTEp Mporpammsl P-cad.

5. OCHOBHBIE 3JE€MEHTHI JJEKTPHUUECKUX CXEeM U MPUHIUINB UX (PYHKIHOHHUPOBAHUS.
Metoabl MaTeMaTUYECKOTO OMKUCAHUS MOJIEIEH 2JIEMEHTOB ANEKTPUUECKUX CXEM.

6. [Iporpamma PSpice u mprieMbl MOJICTUPOBAHHUS C €€ IPUMEHEHUEM.

7. Onmcanue nporpammsl Multisim 1 OCHOBHBIE IPHEMBI pabOThI ¢ IPOTPAMMOIA.

8. OCHOBHBIE ypaBHEHHSI B PU3UKE MOTYTPOBOIHUKOBBIX TPHOOPOB.

9. MeTonsl pemenus: AudGepeHIInaTbHBIX YPABHCHUI B YACTHBIX MMPOU3BOTHBIX.

10. Ilporpammbl 4YHCIEHHOTO pemieHus U epeHINaTbHBIX YpPAaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX METOI0OM KOHEUHBIX pa3zHocTel Tuma FlexPDE.

11. Tlporpammbl (PU3MKO-TOTIOJOTHYECKOTO MOJACITUPOBAHUS JJIEMEHTOB W TPUOOPOB
MHUKpPO- ¥ HAHOAJICKTPOHUKH.

12.IIporpammbl MOIETUPOBAHUS CTPYKTYpPBI, 31IEMEHTOB U MpuoopoB MOMC.
13.Ilpumenenue mnakera Mathcad npu (QU3MKO-TONOJOTHYECKOM U TEXHOJIOTHYECKOM
MPOCKTUPOBAHUH M KOHCTPYHUPOBAHUH MPUOOPOB.

14.0OcHOBHBIE TTOCTYJIAThl KBAHTOBOW MEXaHUKHU.

15. MaTemaTudeckrue MOJEIIN FeTEPOrPaHHIL.

16. TpancnopT HOcUTENEH 3apsiaa Yepe3 reTeporpaHullbl.

17. TyHHETMpOBaHUE HOCHUTEINICH Yepe3 OJTMHOYHBIN Oaphep.

18. YpoBHM 3HEpPIUM B OIMHOYHBIX KBAHTOBBIX SIMax.

19. MareMaTuueckue METOALI OMNHUCAHUSA JBIDKEHHUSA HOCHUTEIEH B MHOT'OCIOMHBIX
KBaHTOBO-Pa3MEPHBIX CTPYKTYypax.

20. PacnpepeneHue AIEKTPUYECKOTO TMOJS W TMOTEHUHMATIa B MHOTOCIOMHBIX
reTePOCTPYKTYypax.

21. Pemienue ypaBHenus lllpeauHrepa nmpu HaJIMUMK BHEIIHETO MOTEHIMANA.

22. KoappumueHTsl mpoXoKIeHUS dIIEKTPOHA Yepe3 CTPYKTYpPY U3 ABYX OapbepoB.

23. YpOBHM 3HEpruy KBAHTOBAHMS B KBAHTOBBIX TOUKAX.
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24. MareMaTu4ecKle METOJAbl pacyeTa IOJIOKEHHUsS YpPOBHEH KBAHTOBaHMS B KBAHTOBBIX
TOUKAX.
25. MareMaTu4ecke MOJEIN TPAaH3UCTOPOB Ha KBAHTOBBIX TOYKAX.
26. MaremaTn4yecknue MOJETH TEXHOJIOTMYECKHX IMPOIECCOB (HOPMUPOBAHHS KBAHTOBBIX
TOYEK B TBEPAOTEIBLHON MaTpPHUIIE.
27. OCOOEHHOCTH TEXHOJIOTUHU CO3/IaHUsI OJTHOAJIEKTPOHHBIX TPAH3UCTOPOB.
28. MaTeMaTu4ecKkue MOJIEIH OJHOSIEKTPOHHBIX TPAH3UCTOPOB.
29. Pacuer BAX 01HO3JIEKTPOHHBIX TPAH3UCTOPOB.
30. MaTemaThueckue MOJIENH MpoLeccoB (POpMHUPOBaHMSI HAHOMETPOBBIX MOJIYIPOBOJIHUKOBBIX
JIETUPOBAHHBIX CJIOEB.
31. 3oHHas tuarpamma rpaHuiibl pasjiesa JerupoBaHHON CTPYKTYpHI.
32. I'eHepanus 1 peKOMOMHAITMS HOCUTENICH 3apsiaa B p-n Mepexoie.
33. /IBm>keHue HOCUTENEH 3apsia B IETUPOBAHHOW F€TEPOCTPYKTYPE.
40. Marematudeckue Mojenu (OTOMPUEMHUKOB.

6 Meroaguyeckue MaTepuajbl, onpeAe/]some MPOUEeAYPbl OLCHUBAHWS 3HAHMIA,
YMeHH i, HABBIKOB H ONbITA 1eSITeIbHOCTH

MakcumanbHas cymma (100 6amioB), HaOupaemasi CTYAEHTOM IO IUCUUIUIMHE BKJIIOYAET
JIB€ COCTaBJISIFOIINE:

— nepeas cocmasnawias — OIEHKA PETyJISpHOCTH, CBOEBPEMEHHOCTH U KadecTBa
BBITIOJIHEHHSI CTYJIEHTOM y4yeOHOW paOoThl MO M3YyYCHHMIO IUCIMIUIMHBI B TEYCHHE MEpUoJa
W3YYCHUS TUCITUTUIMHBI (CEMECTpa, WIIM HECKOIBKUX ceMecTpoB) (cymMa — He Oosiee 70 6ayuioB).
Banel, xapakTepu3yonme yCueBaeMoCTb CTY/IeHTa N0 JUCHUIUIMHE, HAOMPAIOTCSI UM B TCUCHHE
BCETO Meproa o0ydeHHs 3a U3yUYeHUE OTIEIBHBIX TEM U BBHITIOJHEHUE OT/ACIBHBIX BUIOB padoT;

— emopas cocmaenaoujas — OlleHKa 3HaHUN CTyAEHTa IO pe3yibTaTaM IpPOMEKYTOUYHOU
atrectaruu (#e 6osee 30 — 6ayToB).

Tabmuma 7. Pactipenenenue 0amioB TEKYIIETO, pyOeKHOTO KOHTPOJIS U 3a4eTa

Ne Ooman 1-a 2-51 3-a
CyMMa | KOHTPOJIbHAasl | KOHTPOJIbHA | KOHTPOJIbHASA
TOYKA f1 TOYKA TOYKA

1. | Tekymmii KOHTPOJIb

nocenieHue 3aHATUHI 10 3 3 4
OaioB Oamta Oamta Oamta

BBITIIOJTHEHHE U 3aI[UTa 21 7 7 7
nabopaTopHBIX paboT Oamn 0amioB 0amioB OaoB

2. | PyOexHblii KOHTPOJIb

TECTUPOBAHUE 15 5 5 5
OaioB OaioB OaioB OaioB

KOJUIOKBUYM 24 8 8 8
Oamra OaioB OajioB OamioB

Hroro 70 23 23 24
0a/10B o0asia oama oasia
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3. | 3auer

0aJ1J1I0B 0aJ1JI0B

30 min — 15, max — 30

Ta6JII/II_[a 8. PCBYJ'IBTE[TBI OCBOCHUA y‘-IC6HOI7I JAUCHUIUIUHEI, IMOJJICKAIINC ITPOBCPKE

PesynbTaThl 00yueHHs OCHOBHBIE IIOKA3aTEIH OLIEHKH PE3YJIbTaTOB Bun
(koMmeTeHnn ) o0OydeHus OLICHOYHOTO
KOHTPOJIS
K-3 — ciocoben 3Haer: Komnoksuym
BBINOJIHATH pabOTHI 110 OcHoBHbIE (U3NYECKHE TTPOLIECCHI (pazoen 5.1)
TEXHOJIOTHUECKON HPOTEKAIOIIUE B IPUOOPaX MUKPO- U Bemonnenue n
MOATOTOBKE IIPOU3BOACTBA HAHOYJIEKTPOHUKHU; MATEMAaTHUECKHE 3aIuTa
MaTepHaioB U U3ETUi METO/bI IOCTAHOBKY U PELICHUs 3a/1auu. 1a00paTOPHBIX
3NIEKTPOHHON TEXHUKH. pabot
Ymeer: (pasoen 5.1)
[IpaBUIIBHO COCTaBUTh MaTEMAaTUYECKYIO KommboTepHOe
MOJIEIb SJIEMEHTA W/UIIM IPUOOPa MUKPO- M | TecTUpPOBAHUE
HAHOJIEKTPOHUKH C 33J[aHHBIMH (pasoen 5.1)

CBOMCTBaMU;

paccunTaTh HEOOXOMMbIE XapaKTEPUCTHKH,
IMPOBECTHU aHAJIN3 MOJIYUCHHBIX
pe3yJIbTaTOB.

Baaneer:

MarteMaTH4eCKUMU METOAAaMM aHaAJIn3a "
pacueTa CTPYKTYp U TEXHOJIOTHUECKHUX
rapamMeTpoB MPUOOPOB MUKPO- U
HAHOAJIEKTPOHUKU; MOJIb3YETCs
nporpaMMaMi MOJICIMPOBAHUS;, UMEET
MIPEJICTAaBJICHHE O COBPEMEHHOM COCTOSHUH,
TEH/ICHIIUAX Pa3BUTHSI KOHCTPYKIIMH U
TEXHOJIOTHH CO3J]aHHs IPUOOPOB
HAHOAJIEKTPOHUKHU.

7 Y4yeOHO-MeTOAMYECKOE O0ecnieyeHue TUCHMIIMHBI (MOLYJIs1)

OcHoBHas1 IUTEpaTypa

1. PomanoBckuii M. H. MuTerpanbHbie yCTpOWCTBA pagnlodIeKTPOHUKU. YacTh 2. DJIeMEeHThI

MHTETPalbHBIX CXeM U (PyHKIMOHaJIbHBIE yCTpolcTBa. YueOHoe nocobue. Tomck,2012, 127 c.

[9BC]

2. benukoBa H. A., I'openosa B. B., IOcynosa O. B. Maremarnueckoe moaenuposanue. Y. 2.
VYuebnoe nocobue. CaMapckuil TOCyAapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHbBIN YHUBEPCUTET.

M. 2009., 66 c. [95C]

3. Yepnenko B. JI. OntomexaHuka BOJOKOHHBIX CBETOBOJIOB. YueOHOoe mocoOue. CaHKT-

Terep6ypr. 2011., 294 ¢. [3BC]
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4. Bursasp I1. A., CBunynoBud H. A. OCHOBBI HAaHOTEXHOJOTMHA M HaHOMAaTepUaIOB. YueOHOE
nocobue. Munck. 2010., 304 ¢. [ObC]

JlonoiHUTEIbHAS JIUTEPaTypa

1. I'epacumenxo H. H., [Tapxomenko }O. H. Kpemuuii-marepuan HaHO371eKTpOHUKHA. MockBa:
Texnocdepa, 2007 .-152 c.

2. Hanorexunosnoruu B 3sekTpoHuke. [loa penakuueit 0. A. Yarusirnaa. Mocksa:
Texnocdepa, 2005.-448 c.

3. Y. I[lyn, ®. Oy3uc. Hanotexnonoruu. Mocksa: Texunocdepa, 2005.-336 c.

4. by6ennukoB A. H. MoaenupoBaHue HHTETPaIbHBIX MUKPOTEXHOIOT U, TPUOOPOB U CXEM.:
Vueb. nocobue. — M.: Beici. mik., 1989.

5. MOII-CBUC. MonenupoBaH#e 3JIEMEHTOB U TEXHOJOoTH4YecKkux mpoieccos/ [lox pen. A. H.
Kapmasunckoro.-M.: Mup, 1975.

6. Hano- u mukpocuctemHas texuuka. OT uccienoBanuii K paspadorkam. COOpHUK CTaTeH Mo
penakiueii 1.1.H. mpodeccopa 1. I[1. MansueBa. Mocksa: Texnocdepa, 2005.-592 c.

7. Anbtyno 1O. K., Tlapuupsin A. I'. JlazepHble MHUKPOTEXHOJIOTHMM M HUX IPUMEHEHUE B
anekTponuke. -M: Paaguo u cBsasp, 2001.-632 c.

8. I'. Marape. Dnektponuka aedekToB B moaynpoBogHukax. IlepeBosa c¢ anrmumiickoro I'. M.
I'ypo. Ilox penaxuumeit npod. C. A. Mensenesa. M: Mup 1974.

9. Manep P., Keiimunc E. DnemenTs! nnTerpanbabix cxem: Ilep. ¢ anri.- M.: Mup, 1989.-639 ¢

Ilepuoauveckue n3xaHus
Kypnaisr:
. U3Bectus By30B. dusuka.
. 3BecTu By30B. DNEKTPOHHKA.
. Ilpuknannas gusmka.
. MHEKpO3JIEKTPOHHUKA.
. @U3MKa U TEXHUKA [IOJyIPOBOIHUKOB.

AN DN B~ W N -

. ®u3MKa TBEpJOTo Tea.
HNHuTepHeT-pecypcsl
http://www.nanoindustries.com
http://www.nanometer.ru
http://www.nanotechweb.org
http://www.elibrary.ru

A S

http://www.sciam.ru

MeTtoanyecKkue yKa3aHusi K NPAKTHYECKUM 3aHIATHSM.
J.C. T'aes, I'.A. Mycragaes, B. A. Ilanuenko. KommbsiotepHoe MozenupoBaHue, pacueT
U IPOEKTUpOBaHKE HaHOcUCTeM. JlabopaTopHblil npakTrkyM, Hansunk, 2008 . — 38 c.

MeToauyeckne peKOMeHIalMU 10 padoTe ¢ JUTEPATYPOit

Bcro nuTtepatypy MOXKHO pa3[eiuTh HAa YUYCOHMKH W y4eOHBIC MOCOOMS, OPUTHHAIBHBIC
HAy4YHBIC MOHOTpaQUYECKHEC UCTOYHHKH, HAyYHBIC MyOJIMKAIIMKA B MEPHOIAMYSCKON medyaru. M3
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HUX MOXHO BBIICTUTHh JHUTEPATypy OCHOBHYIO (PEKOMEHAYeMYI0), MAOIMOJIHUTEIbHYI0 H
JUTEPaTypy Ui yIITyOJICHHOTO U3YYCHUS JUCITUTUTAHBI.

W3yyeHne NUCIUIUIMHBI ClIeIyeT HAauyuHATh C y4eOHHMKA, MOCKOJIbKY YYE€OHHK — 3TO
KHUTa, B KOTOPOM M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUM MO OINPEIACICHHOMY IPEAMETY B
COOTBETCTBHH C LIEJIIMH U 3aJlauaMU 00yUY€HHUs, YCTAaHOBJICHHBIMU MIPOTPaMMOI.

[Ipu pabote c nurepaTypoll HEOOXOAMMO YUYUTHIBATh, YTO UMEIOTCS PA3IMYHBIC BUIIBI
YTEHUS, U KXl U3 HUX HUCIIOJIB3YETCS Ha OMPE/ICIICHHBIX dTarax OCBOSCHUs MaTepuaa.

IIpeosapumenvHoe uTeHUE HANPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB
U TIOMCK MX 3HAYEHHs B CIPABOYHOM JuTeparype. B 4acTHOCTH, NpU YTEHHH YyKa3aHHOU
JUTEPATYPBI HEOOXOUMO TIOIPOOHEHUIITUM 00pa30M aHATU3UPOBATH MTOHATHS.

Ck603H0€e umenue TIpeANoNaraeT MpoYTEeHUE MaTepuaia OT Havana o KoHia. CKBO3HOE
YTEHUE JIUTEePaTypbl U3 MPUBEIECHHOTO CIUCKa JAaeT BO3MOXXHOCTH CTYACHTY c(OpMHpPOBaATh
CBOJI OCHOBHBIX MOHSATHN W3 H3y4aeMOi 00J1aCTH U CBOOOJTHO BJIQ/IETh UMH.

Bvibopounoe — Ha0060POT, UMEET 1IENIBbI0 TMOUCK U OTOOp Marepuana. B paMkax maHHOTO
Kypca BIOOpOUHOE YTEeHHUE, KaK CII0COO OCBOEHUS COJIEpIKaHus Kypca, JOJKHO MUCTOIb30BaThCs
MIPU MOJATOTOBKE K MPAKTUYECKUM 3aHATHUSAM O COOTBETCTBYIOUIUM PA3EIIaM.

Ananumuyeckoe umeHue — 3TO KPUTHUYECKHM paz0op TEKCTa C MOCIEAYIOUINM €ro
KOHCIeKTUpoBaHueM. OCBOCHHE YyKa3aHHBIX MOHATHH Oyaer HaubOonee 3(h(EeKTHBHBIM B TOM
cllydae, el IpU YTEHUH TEKCTOB CTYJEHT OyJIeT 3ajaBaTh K 3TUM TeKCTaM BOMPOCHL. YacTh u3
3THUX BoIpocoB chopmynupoBana B POC B mepeuHe BompocoB it codecenoBanus. Ilepeuenn
3TUX BOMNPOCOB OTPAHUYEH, TO3TOMY Ba)KHO HE TOJIBKO COJAEPKaHHE BOIPOCOB, HO CaM MPUHIUI
OCBOCHHS JINTEPATYPhI C TOMOIILI0 BOIIPOCOB K TEKCTAM.

Henpto uzyuaroujeco uTeHus ABISETCS TIyOOKOE M BCECTOPOHHEE MOHHUMAaHHUE Y4eOHOMN
uH(popManuu. EcTh HECKOJIBKO MPHUEMOB U3YYAIOIIECTO YTCHHUS

1. Urenue mo anropuTMmy Mpearnonaraetr pazoueHue uHGopManuu Ha OJIOKU: Ha3BaHHE,
aBTOp; WCTOYHHK; OCHOBHAs WJes TeKCTa; (AKTUYCCKUU MaTepuall; aHaIh3 TEKCTa IyTeM
COMOCTAaBJICHUS UMEIOLIUXCS TOYEK 3PEHHUS 110 pacCMaTpPUBAEMbIM BOIIPOCAM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOIIUHN allrOPUTM:

— MEJIEHHO IPOYUTATh TEKCT, CTAPasiCh MOHATh CMBICII U3JI0KEHHOT0;

— BBIJICTIUTH KIIIOUEBBIE CIIOBA B TEKCTE;

— TMOCTapaThCs IOHATH OCHOBHBIE UJIEH, IOATEKCT U OOIIUIT 3aMbICceN aBTOPA.

3. Ilpuem Te3upoBaHUA 3aKIHOYAETCA B (OPMYJIUPOBAHUU TE3UCOB B BUJE MOJIOKEHUI,
YTBEPKICHHI, BBIBOJIOB.

K »sromy MOXHO [100aBUTh W WHBIC TPUEMBI: TpueM pedepupoBaHus, MpUEM
KOMMEHTHPOBAHHSI.

Baxxnoli cocTaBistomeid JI000TO COJUIHOTO HAYYHOTO W3JAHUS SIBISETCS CITMCOK
JIUTEpaTypbl, Ha KOTOPYIO ccbulaeTcsi aBTOp. [IpM BO3HMKHOBEHMM HHTEpeca K KaKOW-TO
oOcyxaeMoii B TEKCTe IMpoOiieMe Bcerja €cTb BO3MOXHOCTh OOpaTUTBCS K  CIHCKY
OTHOCsIIEHCS K Hell nurepatypbl. B sTom cimydae Bcs mpobOnema kak Obl pa3buBaercs Ha
COCTABJISIFOLIME YAaCTH, KaXJas U3 KOTOPBIX MOXKET MU3y4aThCsl OTAEIBHO OT Apyrux. IIpu sTtom
B2)KHO HE TEPATH U3 BUIa OOLINI KOHTEKCT U HE TIOTPYKAThCS Ype3MEPHO B ACTAJH, IOTOMY UTO
TakUM 00pa3oM MOYKHO HE YBHUJIETh TJIABHOTO.

[ToaroroBka Kk 3K3aMeHy JOJKHA MPOBOAMTHCS HAa OCHOBE JIEKIIMOHHOTO Marepuala,
MaTepuaa MpaKTUYeCKUX 3aHATHI ¢ 00s3aTelbHBIM OOpalleHneM K OCHOBHBIM y4eOHUKaM I10
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KypcCy. DTO TMO3BOJMUT HCKIIOYUThL OIIMOKM B ITOHUMaHUU Marcpualia, 00JIETYUT €ro
OCMBICJICHUE, TPOKOMMCHTUPYCT MaTCpUal MHOTOYMUCICHHBIMU ITPUMCPAMU.

IIporpammHoe obecnevyeHne COBpeMEHHbIX HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEeXHOJIOTHH

[Ipn BbIMOTHEHMM J1a0OPATOPHOTO MPAKTHKYMa CTYIAEHTBHI B 003aTEIBbHOM MOpPSIKE
MPOBOAAT O0pabOTKy W BH3yaJM3aIMI0 OSKCICPUMEHTAIBHBIX JIAHHBIX C TPUMEHEHHUEM
nporpaMMHbBIX  cpen  Microsoft Excel, MathCad, Origin, P-Cad. KomnbsrotepHoe
MOJIeJIMpOBaHUE, MPEIyCMOTPEHHOE IPU BBIMOJHEHUH OTAEIbHBIX JAa0OpPaTOpHBIX pPadoT,
OCHOBAHO Ha WCIIOJIH30BaHUU MPOTPaMMHOTO akeTa LabView.

8 MarepuajibHO-TeXHUYECKOe o0ecriedeHne TUCUUIIMHBI (MOIYJIsl)
8.1 TpeGoBanusi kK MaTepuaIbHO-TEXHHYECKOMY 00ecreyeHno

Jlns peanuzanuu pabodel MporpaMMbl IUCHUIUIMHBI UMEIOTCS ClielhaibHble TOMEIECHUS
JUIS TIPOBENICHUS 3aHITHI JIEKIIMOHHOTO TUIIA, BBITIOJHEHHS JIA0OPATOPHBIX PadOT, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJISI U IPOMEXKYTOUHOM aTTECTAllUU, a TaKXKe
MIOMEIICHUS I CAMOCTOSATEIIbHOW pabOThl M IOMEIEHUS AJIsl XpaHEHUs U MPO(PUIAKTHIECKOTO
o0CITy KUBaHUS 00opya0BaHUs. CrennanbHbie MTOMETLEHUS YKOMILJIEKTOBAHBI
CMELUAIN3UPOBAHHON MeOeNnbl0 M TEXHUYECKMMHU CpesicTBa OOyuYeHMs, CIyXalluMH s
npeacTaBieHus HHGpopMauu OOIBIION ay TUTOPHH.

Jns  mpoBeneHHMS 3aHATHM  JIGKIIMOHHOTO THIMA HMMEIOTCS  JIEMOHCTpAaIllMOHHOE
o0opyaoBaHue U y4yeOHO-HarjsiiHble mocobus. VIMeroTcst mpe3eHTaluuu Mo BCeM TeMaM Kypca,
M03BOJIsIIOIIME Hanbosee 3PPEKTHBHO OCBOUTH NPEACTABICHHBINA yueOHBIH MaTepHall.

[Ipu npoBeneHUM 3aHATHH JTEKIIMOHHOTO/ CEMHUHAPCKOT0 THIIA 3aHATUN UCTIONb3YIOTCS:

JAUUEH3UOHHOE NPOZPAMMHOE 0DecneyeHue:

— IIponykter Microsoft (Excel, Word, Access, PowerPoint);

AnTHBHpYCHOE TporpamMHoe obecriedenne Kaspersky Endpoint Security CranmaptHbiid
Russian Edition.

C60000H0 pacnpocmpansemvle NPOZPAMMbL:

— Academic MarthCAD License - MaremaTH4eckoe NporpaMMHOe oOOecledeHue,

KOTOpOE TIO3BOJISICT BBHIMOJHATh, AHAIM3UPOBATh BAKHEWIINE WH)XCHEPHBIE pAcyeThl |
00MEHUBATLCS MU,

— WinZip ana Windows - mporpamm JJist CoKaTUsl U pacliakOBKH (aiijioB;

— Adobe Reader mist Windows — nporpamma jaist utenust PDF ¢aiinos;

— Far Manager - KOHCONBHBIA (DAalIOBBIA MEHEIKEp [UIA ONEPALOHHBIX CHCTEM
cemeticrBa Microsoft Windows;

— Marematuueckuii maket «MathCad 2015x»;

— Maremarnueckuii nmaketr «Mapley.

Cuctema nokansHoi cetd KBI'Y mpenocraBiisieT BO3BMOKHOCTh OJTHOBPEMEHHOH pabOThI
00JIBILIOTO KOJMYECTBA IOJIb30BaTENIEH KaK B JIOKAJIbHOM ceTH, Tak U uepe3 ceTb «HTepHeT» ¢
coOuoieHreM TpeboBaHMid OE30MTaCHOCTH U pa3rpaHUYEHUEM JIOCTYTA K HHPOPMAaIIUH.

DnexkTpoHHas HH(DOPMAIMOHHO-00pa3oBaTeNbHAs Cpela OpraHW3aldd  IO3BOJISIET
OCYIIECTBUTH PabOTy 00ydaromuxcs U3 000 TOUKH JTOCTYIa, B TOM Yucie n3BHe BY3a.
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8.2 OcoOenHocTH peanu3auMu IMCUMIVIMHBI JJIsi HMHBAJIWIAOB W JHI C
OrPAHUYEHHBIMYU BO3MOKHOCTAMM 310POBbS

J1s1 CTyIE€HTOB C OTpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI CO3JaHBI CIEIUATbHBIC
YCIOBUSL ISl TOJy4YeHUsi oOpa3oBaHus. B 1ensiX JOCTyHMHOCTH TOJIYYEHHS BBICIIETO
oOpa3oBaHms MO 00pa30BaTEIBHBIM IIpOrpaMMaM HHBAIUAAMHU W JIUIIAMH C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH 37I0POBbSI YHUBEPCUTETOM 00ECTICUNBACTCS:

1. AunbprepHaTuBHas BepcHs oOQUIMaIbHOrO caita B cetn «MHTepHeT» UIs
CI1a00BUAIINX

2. JIns "HBAIUAOB C HAPYIICHUSIMU 3peHus (CI1aboBUIAIINE, CIETIBIC):

- TPHUCYTCTBHE AaCCHUCTEHTA, OKA3bIBAIOIIETO OOyYaromeMycsi HEOOXOAUMYIO IOMOIIb,
nyOnupoBaHHE BCIyX CIPaBOYHOM MHGOpPMAIMU O pACHUCAHMU Y4YEOHBIX 3aHATUN; HaIWYHe
CPEICTB [UISl YCWUJICHUS OCTAaTOYHOTO 3pEHHs, OpaillIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBH3yallbHOTO JOCTyna K HWHGOpMalMu, MporpaMmm-
CHUHTE3aTOPOB PEUH M JAPYTUX TEXHUYECKHUX CPEJICTB MpUeMa-repeaadu yueOHon nudopmanuu B
JOCTYMHBIX (pOpMax AJisi CTYJEHTOB C HAPYIICHUSIMU 3PEHUS;

- 33/1aHUS JUIS BBITIOJTHEHUS HAa SK3aMEHE 3aUHTHIBAIOTCS ACCUCTEHTOM;

- MHCHMEHHBIE 3a/IaHUs BBINIONHSIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCHUCTEHTY
o0ydJaronmmcs;

3. Jlng WHBaNMIOB MU JMI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3[I0POBbSI IO CIyXY
(cmabocnplaniue, rayxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIIUN CTYACHTY HEOOXOIUMYIO
TEXHUYECKYI0 TIOMOIIb C YYETOM HHIMBUIYaIbHBIX OCOOEHHOCTEW (OH TOMOTaeT 3aHATh
pabodee MeCTO, epeABUTATLCS, MPOUUTATh U OPOPMUTH 3aJIaHUE, B TOM YHCIIE 3aIHCHIBast MO
JTUKTOBKY);

- 3a4eT/7PK3aMEH MPOBOJUTCS B MUCbMEHHOU (popme.

4. ]Ins WHBAIWUIOB W JIUI[ C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMH 37J0POBbBS, MMEIOIINUX
HapyIIEHUs OIMOPHO-ABUTATENILHOTO amnmapara, CO3/1aHbl MaTepUATbHO-TEXHUYECKUE YCIOBUS
o0ecreunBaIe BO3MOXKHOCTh OECHPEIMATCTBEHHOTO JOCTyHa OOYyYarolMxcsi B Y4eOHBIC
MMOMENICHHS, OOBEKTY THUTAHUA, TyaJeTHhIE W JIPyrMe TOMEIICHUS YHHBEPCUTETA, a TaKXKe
npeObIBaHMS B YKa3aHHBIX MMOMENICHUSIX (HAJIMYUE PACIIUPEHHBIX JIBEPHBIX MPOEMOB, MOPYUHEH
U IpYTUX NPUCTIOCOOTICHUI):

- TIMCBMEHHBIC 3a/JaHHS BBITIOJHIIOTCA HAa KOMIIBIOTEPE CO CIECHHATU3UPOBAHHBIM
MIPOrpaMMHBIM OOecTieyeHeM WM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- TI0 YKEJIAaHUIO CTYICHTA 9K3aMEH MPOBOJAMUTCS B YCTHOM (hopme.

OOyuaroniuecs U3 4Kcia JHIl C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBSI 00€CIIeYEeHbI
AJIEKTPOHHBIMU 00pa30BaTEeLHBIMU pecypcamMu B (opMax, afalTHPOBAHHBIX K OTPAaHUYCHHUSIM
WX 310POBBSL.

[Ipy ocBOEHMM AMCUMILIMHBI OOYYAIOIIUICS CMOXET YaCTHMYHO IMPOJEMOHCTPHUPOBATH
cnenyromue 0006meHHbe TpyaoBbie QyHKImu (OTD):

— PazpaboTka eIMHUYHBIX TEXHOJOTMYECKUX TMPOIECCOB M PEKOMEHAAUUN IO
YCTPAaHEHHIO U TPEAYNPEKICHUI0 OpakoB B TMPOHM3BOACTBE H3ACIUN MUKPOIIEKTPOHUKH
(mpodeccronanbubiii  craHmapT 40.058 «HX)eHep-TEeXHOJIOT 10 TPOW3BOJCTBY H3JICTUI
MUKPOIJIEKTPOHUKINY», KOJI B, ypoBeHb KBaTHPUKAIIH 6).

— Pa3paboTka TUMOBBIX TEXHOJOTHYECKHUX MPOIECCOB U MIAHUPOBOK pabOYMX MeCT
U TPOU3BOACTBEHHBIX  YYaCTKOB Ha  MPOU3BOACTBE  W3ACTUNH  MUKPOIIEKTPOHHUKHU
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(mpodeccronaneubiii  cranmapt 40.058

MUKPORJIEKTPOHHUKIY», KOl C, ypOBEHb KBaTU(PHUKAIHHU 6).

((I/IH)KeHep-TeXHOJ'IOF o Ipou3BOACTBY U3JIeIui

CoBepIlIeHCTBOBaHUE TMPOIIECCOB HM3MEPEHHM MapaMeTpoB U MOAU(PUKAIIH

CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP (mpodeccuonanbHbii cranaapt 40.104 «Crnenuanuct
[0 M3MEPEHUI0 MapaMeTPOB U MOIUPHUKALNN CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYP», KOJ

C, ypoBenb kBanu@ukanuu 6).

Jluct m3mMeHenuit (nonomHeHui) B paboueii mporpamme qucuuiuinibl « MHGOpMamonHbe

TE€XHOJIOTUH B IIPOEKTUPOBAHUN U KOHCTPYUPOBAHUU U3JCIIUN 3JIEKTPOHUKU U

HAHOAJIEKTPOHUKI
Ne OnemeHT (myHKT) PI1/] IlepeyeHb BHOCUMBIX [Ipumeuanue
n/m M3MEHEHUN

OOcyxJieHa W pPEeKOMEHJIOBaHAa Ha 3acelaHuM KadelIpbl 3JIEKTPOHUKM U IM(POBBIX
MH(POPMALIMOHHBIX TEXHOJIOTUN

IIporoxom Ne

3asenyrommii kadeapon

OT « »

202 1.
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