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Pabouass  mporpamma  gucuumumHEbl  «MH(pOpMAUMOHHBIE  TEXHOJOTMH B
NMPOEKTUPOBAHUM U KOHCTPYHMPOBAHUHU U3/I€JIUI 3JIEKTPOHUKH U HAHOJIEKTPOHUKH /COCT.

cr.npen. P.M. Kanmeikos — Hanpuuk: ®I'6OY BO KbI'Y, 2024. 18 c.

Pabouass mporpamma IHUCHMIUIMHBI TpeJHA3HAYCHA /IS TPEMOAABAHMS BapUATUBHOM
qacTh 00S3aTeNbHBIX JUCIHUIUIMH MPO(PECCHOHANILHOTO IHKIA CTyJCHTaM OYHOH (opmbl
00ydeHus 1Mo HampasieHUuto moAroToBku 11.03.04 DnexkTpoHUKa ¥ HAHODJIEKTPOHUKA, MPODUIIB:
CoBpemeHHbIe MH(POPMAIIMOHHBIE TEXHOJOTUU B 3JEKTPOHHOM TexHHKE, oOydarommmcs B 6

ceMecTpe.

PaGouass mporpamma cocraBieHa ¢ y4eToM (eAepalbHOrO TOCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJapTa BBICIIEro oOpa3oBaHHs IO HampamieHHIO0 moarotoBku 11.03.04
DNEKTPOHUKA W HAHOAICKTPOHHKA, YTBEPKIAECHHOTO MpHKa3oM MUHHUCTEpCTBA 00pa3oBaHMs U
Hayku Poccuiickoit ®@enepamnu ot «19» 09 2017 1. U 3aperucCTpUpPOBAHHOTO IPHUKA30M
Munuctepcta roctuninu Poccuiickoit @enepannu ot 10.10.2017 No48494

u [Ipodeccuonansroro crangapra 40.058 uHKeHEP-TEXHOJIOT 1O TPOU3BOJICTBY U3IEIHI

MHKPOI3JICKTPOHUKH.
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1 Hesu u 3a1a4u OCBOEHMS TUCHUTLIMHBI (MOIYJIA)

Hemn ocBoenuss aucuuiuimHbel  (Moxynsa) «WHpopMalMoOHHBIE TEXHOJOTMH B
IIPOCKTUPOBAHUU U KOHCTPYUPOBAHUH U3JEIUHI SJICKTPOHUKHU U HAHOIJIEKTPOHUKI»:

— (hopMupoBaHMe 3HAHUI O MAaTEeMAaTHYECKUX METOAAX M KOMIBIOTEPHBIX MPOrpaMMax
MOJICIIMPOBAHUS MIPH MPOSKTUPOBAHUU U KOHCTPYUPOBAHUU OOBEKTOB M MPHOOPOB B MUKPO- H
HAHODYJICKTPOHUKH;

— HAy4YMTbCS OCHOBaM IIPOEKTUPOBAHMS M KOHCTPYHMPOBAHUS 3JIEMEHTOB M IpPUOOPOB
HAHODJICKTPOHUKH C MCIIOJIb30BAHUEM COBPEMEHHBIX MaTEMaTHYECKUX METOJ0B KOMIIBIOTEPHOIO
MOJICJIMPOBAHMS U YUCICHHBIX METOJIOB PEILIEHHs COOTBETCTBYIOIINX (PU3MUECKUX ypaBHEHUH.

3agaun:

— J1aTh TPEJCTaBIIEHUE O OCOOCHHOCTSIX COCTABJICHUS, aHAIUTHYECKOTO U YHUCICHHOTO
pelIeHusl ypaBHEHH, TO3BOJISIIOIINX MOJIEIUPOBATh M3/CIHUS MUKPO- U HAHODJIEKTPOHHKH Ha
pa3IMYHBIX JTarax MPOEKTUPOBAHMS U KOHCTPYWPOBAHMS, B TOM YHCIE C y4E€TOM KBAHTOBBIX
3¢ dexToB;

— c(hopMUPOBATH COBPEMEHHBII MEHTATUTET OYAYIINX BHITYCKHUKOB C Y4€TOM ITPOLIECCOB
CTaHOBJICHUS! KOHKYPEHTHOW PBIHOYHOM SKOHOMUKH B Poccuu, WMHHOBAIMOHHOTO OW3HEca U
nH(pOpMaTU3aLUY KU3HU 00ILECTBA;

— c(hOpMHUPOBATH y CTY/IEHTAa TOTPEOHOCTH B MOCTOSITHHOM O0YyYEHHH Ha MPOTSHKEHUN BCEH
npoeCCHOHAIBHON e TEIHHOCTH;

— TOBBICUTH MPO(ECCHOHATBHBIA YPOBEHb IMOJATOTOBKH CTYIACHTOB B COOTBETCTBUU C
TpeOOBaHUSIMU pbIHKA Tpya B Poccuu u MexayHapoAHBIX 00pa30BaTEIbHBIX CTAHAAPTOB.

2 Mecro gucuuniaunsl B crpykrype OOII BO

Z[I/ICL[I/IHJ'II/IHEI ((I/IH(I)OpMaLII/IOHHBIe TEXHOJIOTUHU B MPOCKTUPOBAHUN W KOHCTPYHPOBAHHUU
I/ISIIGJ'II/Iﬁ BJ'IeKTpOHI/IKI/I nu HaHOBJ’IeKTpOHI/IKI/I» OTHOCHUTCA K BapI/IaTI/IBHOI\/'I qacTu y‘IC6HOFO IIUKJIa —
B1.B.04.

I/I3y‘~IeHI/I€ JUCHUIIIINHBI «I/IH(bOpMaIII/IOHHBIG TCXHOJIOTUU B HpOCKTI/IpOBaHI/II/I 158
KOHCTPYUPOBAHHUN I/ISILCJ'II/Iﬁ QJICKTPOHUKH 1 HAHOSJICKTPOHHKHW > HAIIPABJICHO HA O3HAKOMIJICHHE C
HOBEUIIMMH MAaTEMATHYECKUMHU METOAaMU W MCTOAAMU KOMIIBKOTCPHOI'0O MOACIUPOBAHUA,
MNPUMCHACMBIM Ha PA3JIMYHBIX 3TAllaX IMMPOCKTUPOBAHUA U KOHCTPYUPOBAHUA I/ISI[GJ'II/Iﬁ MUKPO- U
HAHOJ3JICKTPOHUKH.

PaCCManI/IBaIOTC}I OCHOBHBIC TMPUHIUIIBI COCTABJICHHUA MATCMATHYCCKUX Mo,ueneﬁ n
KOMHI)I-OTepHI)IG HpOFpaMMBI 1A MOI[CJ'H/IpOBaHI/IH HpI/I60pOB MI/IKpO- 158 HaHOSJ’IeKTpOHI/IKI/I Ha
aTarrax q)YHKHI/IOHaIILHO—J'IOFI/I'—ICCKOFO, CXEMOTEXHHUYECCKOI'O, (i)I/I?)I/IKO—TOHOJ'IOFI/I‘-IeCKOFO 158
TCXHOJIOTHUYCCKOI'O HpOeKTI/IpOBaHI/IH, BBIYUCIICHUA BOHLT—aMHepHBIX 158 zlpyrnx XapaKTepI/ICTI/IK
CTPYKTYP.

O6CY)KI[8.IOTC$I MEPCICKTUBLI p3.3pa6OTKI/I HOBBIX HpI/IGOpOB MHKPO- 1 HAHOJ3JICKTPOHHKH.

3 TpeGoBaHus K pe3yIbTaTaM OCBOEHHS COAEPKAHUS AUCHUILIMHBI (MOTYJIs1)

B coBokymHocTH ¢ qpyruMu aucuurinHamMu npoduist «CoBpeMeHHbIe HGOPMAITMOHHBIE
TEXHOJIOTHH B AJIEKTPOHHOU TexHUKe» nuctuiuinaa «b1.B.03.01 UudopmannoHHbIe TEXHOIOTHI
B MPOEKTUPOBAHWU W KOHCTPYMPOBAHWM W3IEITUN JJIEKTPOHUKHM M HAHODJIEKTPOHUKH» IO
HanpasieHuto nonaroroBku 11.03.04 — DiekTpoHMKa U HAHOAIJIEKTPOHUKA (YpOBEHb
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OakanmaBpuarta) B coorBercTBUU ¢ ®I'OC BO m OIIOII BO nampaBiena Ha ¢opMupoBaHue
DJIEMEHTOB CIEAYIOMUX MPOPECCHOHATBHBIX KOMITETEHITHIA:

IMKC-3 CnocobeH MpoBOIUTH aHAIM3 MPUYMH Opaka TMPU W3TOTOBICHUM W3JEIHN
MHUKPORJICKTPOHUKH U JaBATh PEKOMEHAIMH 110 UX YCTPAHEHHIO U MIPEIYIPEXKICHUIO

IIKC-B.3.1 CriocobeH  BBISBIISATh  TEXHOJOTHYECKHE (DaKTOPHI  BBI3BIBAIOLIHE
HOTPEIIHOCTH U3TOTOBICHUS N3EIINI MUKPO3JIEKTPOHUKH.

IKC-B.3.2. Cnoco0eH naBaTh NPEIIOKEHUS IO JIMKBUJIAUKA Opaka B MPOU3BOJICTBE
W3JIeITNI MUKPOAJICKTPOHHKHU.

B pe3ynbTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:

3HaTh H MOHUMATH:

— OCHOBHBIC (M3MYECKHME TIPOLECChl MPOTEKAIIUe B NpuOOpax MHKPO- U
HAHORJICKTPOHUKHU;

— MaTEMaTUYECKUE METO bl IIOCTAHOBKH M PELICHUS 3a/1a4H.

YMmerTh:

— MpPaBWJIbHO COCTaBUTh MAaT€MAaTUYECKYI0 MOJIETb AJIEMEHTa W/UIN mpubopa MHUKpPO- U
HAHODJIEKTPOHMKHU C 3aJJaHHBIMH CBOMCTBAMU;

— paccuuTaTh HEOOXOIMMBIE XapaAKTEPUCTUKU;

— HpOBeCTI/I aHaJIn3 HOJIy‘IeHHI)IX pGSYJII)TaTOB.

Baagern:

— MaTeMaTHMYeCKUMU METOJaMM aHajlu3a U pacuera CTPYKTYp M TEXHOJIOTUYECKUX
rapameTpoB NMPUOOPOB MUKPO- U HAHODJIEKTPOHUKH;

— II0JI30BAThCS TPOrpaMMaMi MOJICIIMPOBAHUS;

— UMETh MPEJCTABIECHUE O COBPEMEHHOM COCTOSIHUH, TEHJICHIUAX Pa3BUTUS KOHCTPYKIUU
Y TEXHOJIOTUU CO3AaHUS MPUOOPOB HAHOIIEKTPOHHUKHU.

4 Coaep:xanue U CTPYKTYPa IMCUUILIHHBI (MO1YJIs1)

Tabmuma 1. Copepxanue  aucuuiuimHbel — «HpOpManUMOHHBIE  TEXHOJOTMU B
IPOEKTUPOBAHUU U KOHCTPYHMPOBAHUU M3JIENIUN AIIEKTPOHUKU U HAHODJIEKTPOHHUKHY, NMEPEYEeHb
OLIEHOYHBIX CPEJCTB U KOHTPOJIUPYEMBIX KOMIIETCHIIUHA.

Conepxanue paszena Ko
Aep pasi A dopma
KOHTPOJIH
No . | Texyme
HaumenoBanue pyemoit
pazzen ro
paznena/TeMbl KOMITETeH
a KOHTPO
uu (MIu
nst
€€ YacTH)
2 3 4 5
1. MaremaTuueckue [Ipenmer TMCUUIUIMHBI U €€ 3aa4H. [1K-3 K, T,P,
METO/JIbI U OCHOBHBIE MATEMATHYECKHE JIP, 13
MpOrpaMMBbl COOTHOIIIEHUS OyIIeBOM anreOphi.
MOJICITUPOBAHUS [Tporpamma P-cad.
3TanoB
(G yHKIIMOHATIBHO-




JJOTHYECKOT'O "

OcCHOBHBIE MaTeMaTHYCCKHUEC

pUOOPOB HA UX
ocHose. [IporpamMmsl
KBaHTOBO-
XUMHAYECKOTO
MO/JICJIMPOBAHHUSL.

CXEMOTEXHUYECKOTO | COOTHOIICHUS B MPOEKTUPOBAHUU
MPOCKTUPOBAHUS CXEMOTEXHHUKH.

npubopoB Mukpo- u | I[Iporpamma Wolfram Mathematica.

HaHODJICKTPOHUKH.

2. MaremaTruueckue OcCHOBHBIE MaTeMaTHYECKHE I1K-3 K, T, P,
MOJIEJIM U OCHOBHBIE€ | COOTHONIEHUS ISl pacueTa JIP, 13
MpOrpamMMBbl JIJIst MapaMeTPOB CTPYKTYP U IPUOOPOB
¢busuko- MHUKPO- ¥ HAHODJICTPOHUKHU. METOTbI
TOMOJIOTHYECKOTO U | YHCIEHHOTO PELICHUS
TEXHOJIOTHYECKOTO muddepeHIMaIbHBIX YPaBHEHUH B
MOJICJIUPOBAHUS YaCTHBIX MPOU3BOAHBIX. [Iporpammbl
W31 MUKPO- U Ut pereHust 1uddepeHnramTbHbIX
HAaHODJIEKTPOHUKH. ypaBHenuii Tuna FlexPDE..

[Ipumenenue nakera Mathcad st
MIPOEKTUPOBAHMUS U KOHCTPYHUPOBAHUS
B AJICKTPOHHUKE U HAHOAJICKTPOHHKE.

3. OcobeHHOCTH YpaBHEeHUs] MOJICTUPOBAHUS I1K-3 K, T, P,
MaTeMaTH4eCKOro KBaHTOBO-Pa3MEPHBIX CTPYKTYD, JIP, 13
OMHCaHUsI KBAHTOBO- | T€TEPOCTPYKTYP B HAHODJIEKTPOHUKE
pa3MepHBIX 1 ONTHYECKOH DJICKTPOHUKE.

CTPYKTYp U Wcnonp3oBanue nakera Mathcad s

MOJIETIMPOBAHUS HAHOCTPYKTYP.
MatemaTuueckrue MeTO/Ibl peleHuUs
3a/1a4 KBAHTOBOM MEXAaHUKH VIS
MHOT'03JIEKTPOHHBIX MOJIEKYJISIPHBIX
cTpyKTyp. IIporpammsl
MOJIETTUPOBAHHUS JJIsI KBAHTOBOM
xumuu tuna HyperChem.

B rpade 5 npuBogsTcs miiaHupyemMbie GOpMBI TEKYIIIETO KOHTPOJIS: 3alUTa 1abopaTOpHOU
pabotsl (JIP), Beimomunenue kypcoBoro mpoekrta (KII), xypcoBoii pabotsl (KP), pacuerno-
rpadudeckoro 3amanus (PI'3), momammnero 3aganus (/13), nanucanue pedepara (P), acce (9),
koitokBuyM (K), pyoexnsiit koutpons (PK), rectuposanue (T) u T.4.

Ha u3yuenue nucturmmuael otBoautcst 180 dacos (5 3.e.), U3 HUX KOHTaKTHas padbora 68

qgac, B TOM 4HCJIC JICKIIMOHHBIX YaCOB — 34 gac., J'Ia60paTOpHLIX pa60T -34 4ac.; CaMOCTOATCIIbHasA

pa60Ta CTyACHTA — 76 yac. 3aBepmaeTc;1 OK3aMCHOI'M M 3a4€TOM.

Crpykrypa aucuuiiimabel «MH(pOpManMoOHHBIE TEXHOJOTHMH B NMPOCKTHPOBAHUM H
KOHCTPYMPOBAHUM U3Ae/IUM JJIEKTPOHUKH H HAHOIJICKTPOHUKI.

Tabmuma 2. O0mas TpyI0eMKOCTh IUCHUIUIMHBI COCTaBISCT MATh 3aYETHBIX €IMHUI]

(1444acos).
Bun pabotsr TpynoemMkocTs, 4acoB
No 6 cemecTp Bcero
cemecTpa
O01mas Tpy10eMKOCTh 144 144
KonTakTHas padora: 60 60
Jlexyuu (J1) 30 30
Jlabopamopuwvie pabomut (JIP) 30 30




Bun pabotsr TpynoeMKOCTb, 4aCOB
No 6 cemecTp Bcero
cemecTpa
CamocrosiTesibHas padoTa: 57 57
CaMocTosITeIbHOE N3YUEHHUE Pa3/IeoB
Buja nTOroBoro KOHTpOJIs - IK3aMeH 27

Tabauia 3. JIeKIiMoHHbBIE 3aHATHS.

Ne Tema

1 | Pomp nH(OPMAITMOHHBIX TEXHOJIOTUI U BBIYUCIUTENLHOW TEXHUKH B MMPOCKTUPOBAHUU U
KOHCTPYHPOBAaHUHU MPUOOPOB MUKPO- M HAHOZIEKTPOHUKU. OCHOBHBIE MaTeMaTHUECKHE
COOTHOIIEHUS OyneBoi anreOpol.

2 | Kpatkue cBefeHuss 0 MeToAax (yHKIHMOHAIBHO-JIOTHYECKOTO U CXEMOTEXHHYECKOTO
npoektupoBanuss MC u CBUC. KommbioTepHble HporpaMMbl Ui (YHKIIHOHAIBHO-
jorudeckoro u cxemorexuuyeckoro npoektuponanus MIC u CBUC.

3 | Kparkue cBeneHus 00 OCHOBHBIX METOJaX pacuera CTPYKTYp M IMapaMEeTPOB IJIEMEHTOB
MUKPO- ¥ HAHOJIEKTPOHUKH.

4 | Merospl unuciaeHHoOro penienus quddepeHmaibHpIX YpaBHEHUH B YaCTHBIX IPOU3BOTHBIX.

5 | lIporpammsl ans pemtenus auddepenimansabix ypaBHenuid tuna FlexPDE. Ilporpammbl
monenupoBanust TCAD.

6 | [IporpamMmmbl MojenupoBaHus Ha ocHoBe Metojga Monre-Kapno. Ilporpamma SRIM.
[Tpumenenne nakera Mathcad a1 npoekTupoBaHUs U KOHCTPYUPOBAHUS B 3JIEKTPOHUKE U
HAHODJIEKTPOHUKE.

7 | YpaBHEHUST MOJEIHUPOBAHMSI KBAaHTOBO-PAa3MEPHBIX CTPYKTYp, TE€TEPOCTPYKTYp B
HAHORJIEKTPOHUKE M ONTUYECKOHN HJIEKTPOHUKE.

8 | Ucnonb3oBanue nakera Mathcad niist MogenupoBaHusi HHHOCTPYKTYP.

9 | MaremaTnueckue METO/IBI PELIEHNUS 3a/1a4 KBAHTOBOW MEXaHUKH I MHOTOJIEKTPOHHBIX
MOJIEKYJISIPHBIX CTPYKTYP.

10 | IIporpammsl MmosenupoBaHus Ajs KBaHToBoM xumun tuna HyperChem.

Tabnuya 4. Illpaxmuueckue 3anamusi (ceMuHapcKue 3aumamus) HE TPETYCMOTPEHBI

y4eOHBIM TIJITAHOM

Tabnuua 5. JJabopaTopHbie paboThI.

Ne
Tema
3aHSTHS

1. W3yueHne MeETOJIOB JIOTMUECKOTO IPOEKTHUPOBAHUS C TOMOIIbIO JIOTUYECKOTO
KOHBepTepa rnporpammsl P-cad.

2. HccnenoBanve NpUHIMINAIBHON DIIEKTPUYECKOM CXEMBl JJIEMEHTA JIOTMKH C
MIOMOILIBIO TIporpaMmel Multisim.

3. Pacuer mapameTpoB nuomaa ¢ momompio nakera Mathcad.

4. Pacuer TexHOIOrHUECKNX PEKUMOB MPOLECCa MOHHOW UMIUIAHTALAH.

5. MopenupoBaHue JIEKTPUUYECKUX XapakTepucTUK M BAX OZHO3JIEKTPOHHOTO
TpPaH3UCTOpa Ha KBAHTOBOM TOYKE.

6. MonenpoBaHuE MHOTOCIOMHONW I'eTepOCTPYKTYPbl METOAOM MaTpull IEpeHoca ¢
IIOMOMLIBI0 Tporpammel Maple.




Tabmuma 6. CaMOCTOSTEIPHOE U3yUEHUE PA3/IeIOB TUCIIUIUIUHEI.

Ne
Bormpocsl, BBIHOCHMBIE Ha CAMOCTOSITEIbHOE U3yUEHUE
pasnena
1 2
1. Uucnennble MeTOIbI pelieHus ypaBHenui Jlamnaca u Ilyaccona.
2. UucneHHble METOABI PEIICHHS] YPAaBHEHUM HETIPEPHIBHOCTH.
3. YucneHHble METO/IbI pelICHU cTallmoHapHOTo ypaBHenus Llpenunrepa.
4. YucneHHble METOIBI PEMIEHUS HECTalMOHApHOTO ypaBHeHus lIpeaunrepa.
5. Peuienue ypaBHEHHI CIMHOBOW 3JIEKTPOHUKH.

S OueHoYHBIE CPEACTBA I TEKYIIero KOHTPOJIS YCIIeBAeMOCTH U IPOMEKYTOYHOM
arrecTanuu

KoneunbiMu  pesyiapTaTaMM  OCBOEHHMS ~ IPOrpaMMbl  JIUCHUIUIMHBI  SIBJISIIOTCS
c(OpMHPOBAHHBIE KOTHUTUBHBIEC IECKPHUIITOPHI «3HATBY, KYMETh», «BJIAJETh», PACIUCAHHBIC TI0
OTJEJIbHBIM KOMIleTeHIUAM. POopMHUpPOBaHKE 3TUX JAECKPUNTOPOB NMPOUCXOAUT B TEUEHUE BCErO
ceMecTpa Mo ATaraM B paMKax pPa3IMyHOro BUJA 3aHATUH U CAMOCTOSATENILHONW PaOOTHI.

B xoze u3ydyeHus: TUCIUITIIMHBI IPETyCMaTPUBAIOTCS MeKyuull, pyoedcHbll KOHMpOb U
NPOMENCYMOUHAS, AMMeCmayusl.

5.1 OueHo4HbIe MAaTEPHAJIBI AJIs1 TEKYLIEr0 KOHTPOJIS

Heap Tekymiero KOHTpOJIs — OLEHKA Pe3ylbTaTOB paldOThI B CEMECTpe M OOecredeHue
CBOEBPEMEHHOI OOpaTHOM CBS3U, Ui KOPPEKIMH OOy4YEHMs, aKTUBU3ALUU CaMOCTOSITEIIbHON
pabotel obOyuatomierocsi. OOBEKTOM TEKYIIEro KOHTPOJS SBISIIOTCS KOHKPETH3UPOBAaHHBIE
pe3ynbTathl 00ydeHus (yueOHble JOCTHKEHUS) IO TUCLIUTLINHE.

Texkywuit Koumponp YCIIEBa€MOCTH O00€CleurBaeT OLEHUBAHHWE XOJa OCBOCHUS
JcuUIUIMHBL «MH(pOpMaIMOHHBIE TEXHOJIOTUHU B IPOSKTUPOBAHUU U KOHCTPYHUPOBAHUU U3AETHNA
AJIEKTPOHUKH M HAHOAIEKTPOHUKU» M BKJIIOYAET: OTBETHl HAa TEOPETUYECKHE BOIMPOCHI Ha
7a00paTOPHOM 3aHSTHH, BBITIOJIHEHUE 33/laHUIl Ha J1aOOpPaTOPHOM 3aHSATHH, CAMOCTOSTEIBHOE
BBINIOJTHEHHE WHIUBUYaIbHBIX JOMAIIHUX 3aJaHUM ¢ OTYETOM (3alUTON) B YCTaHOBJIEHHBIN
CPOK, HallMcaHue JOKIaAoB, pedeparoB u T.4. OleHKa KayecTBa MOJArOTOBKM HAa OCHOBAHUU
BBITIOJIHCHHBIX 3aJaHUN BENETCs TpernojaBaresieM (C OOCYXIEHHEM pe3yJabTaToB), Oasuibl
HAYMCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHus.

Konnoxkeuym mpoBOAUTCS B COOTBETCTBUU C TOJOXKEHHEM O OaliIbHO-pEHTHHIOBOM
cHCTeMe aTTecTalli 00yJaroIuxcst 0 00pa3oBaTeIbHBIM IPOrpaMMaM BBICIIEr0 0Opa30BaHUs —
nporpaMMaM OakajlaBpuara, IporpaMmaM CIEHUalIuTeTa M MporpaMMaM MarucTpaTyphbl
Kabapauno-bankapckoro rocynapctBeHHoro yHuBepcutera uM. X. M. bepbekosa
(https://www.kbsu.ru/). O6pa3isl BApUaHTOB 3aTaHUIA:
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BUJIET Ne 1.

1. IlpenMer ¥ 3afaudl TUCHMIUIMHBI WH(OPMAIMOHHBIE TEXHOJOTUH B TPOCKTHPOBAHUHU U
KOHCTPYMPOBAaHUU U3AEIUHN 3JIEKTPOHUKHU U HAHOZJIEKTPOHUKH.

2. OCHOBHBIE MaTEMaTHUYECKHE COOTHOLIEHHUS Ul pacyera MapaMeTpoB CTPYKTYp U IpUOOpOB
MHKPO- ¥ HAHOJIETPOHUKH.

BUJIET Ne 2.

1. OcHOBHBIE MaTEMaTHYECKHUE COOTHOILIECHUS OyJIeBON anreOphl.

2. Ilpumenenne mnaxera Mathcad mist mpoOeKTUPOBAaHUS U KOHCTPYHPOBAHHUS B 3JIEKTPOHUKE U
HAHORJIEKTPOHHUKE.

B pesynbrare npoBeneHusi KOJUIOKBHYMa OOy4YarOIIMKCS OICHUBACTCS MO CJEeAyHOIIeH
mikane (koHTponupyemas komnetenmus [1K-3):

8 6asL10B cTaBuTCH, €cau O0yJaroUIuiics:

1) nosiHO U3yIaraeT U3y4eHHbI MaTepuai, Ja€T paBUIIbHOE ONPEAEICHUE TOHATHI;

2) oOHapyXHBaeT TOHHMMaHUE MaTepuaa, MOXKET OOOCHOBAaTH CBOU CYXKICHUS,
MIPUMEHUTH 3HAHUS Ha MPAKTHKE, TPUBECTH HEOOXOIUMbIE TPUMEPHI HE TOJIBKO MO YIYCOHHKY, HO
U CAMOCTOSITETILHO COCTABIICHHBIE;

3) wu3naraer Mmarepual MOCJEeNIOBAaTEIbHO W TMPaBWIBHO C TOYKH 3pEHUS HOPM
JUTEPATyPHOTO SA3BIKA.

6 0anjoB cTaBUTCS, €CiAM OOy4arouiuiicss HaéT OTBET, YAOBJIETBOPSIOIIUN TEM Ke
TpeOoBaHUAM, UTO U JUIs Oauia «1», Ho nonmyckaeT 1-2 ommOKu, KOTOpbIE caM e UCIPABIISET, U
1-2 HeouéTa B MOCIIEI0BATEILHOCTH U SA3bIKOBOM O()OPMIIEHUH U3J1araeMoro.

3 6aJu1a cTaBUTCS, €ciii 00yJarouuiicss 0OHApyKMBAET 3HAHUE U MIOHUMAHUE OCHOBHBIX
MMOJI0KEHUN JaHHOW TEMBI, HO:

1) nznaraer mMaTepuai HEMOJIHO U JIOMYCKAaeT HETOYHOCTHU B ONPEAEICHUH MOHATHI;

2) He yMeeT JAOCTaTOYHO TIIyOOKO M JO0Ka3aTeJbHO OOOCHOBaTb CBOU CYXICHHS U
MIPUBECTHU CBOU MPUMEPHI;

3) wu3maraer MaTepuan HEMoCJelIOBaTeNIbHO W JIOMYCKaeT OIIMOKH B S3BIKOBOM
0(OPMIICHUN U3TIAraeMoro.

0 _06ajJ0B cTaBUTCSA, €CIU OOydarolmuiics oOHapy)KMBaeT He3HaHue OOJblIed 4YacTu
COOTBETCTBYIOILIETO pa3zelia H3y4aeMoro Marepuana, J0MycKaeT oluOKH B (pOpMyYITHpPOBKE.

Tecmubr IPOBOASATCS. B COOTBETCTBUU C IOJIOKEHUEM O OaNIbHO-PEUTHMHIOBOHN crcTeMe
aTTecTauuy oO0ydaromuxcs 1o oOpa3oBaTeNbHBIM MpOrpaMMmaM BBICIIETO O0pa3OBaHUSA —
nporpaMMaMm OakanaBpuaTa, NporpamMmaM CIELUUaInTeTa M MpOorpaMMaM MarucTpaTrypbl
Kabapauno-bankapckoro  rocygapcTBeHHOro — yHuBepcurera uM. X.M.  bepbekosa
(https://www.kbsu.ru/). Ilo aucummmuHe co3gaH (OHI TECTOBBIX 3aJaHUM Ui KOHTPOIS B
KOMITBIOTEPHOH (opMe, TeKylled ycrneBaeMOCTH CTyAeHTOB. IloiHbIi mnepeyeHb TecTOB
npuBoAuTcs B Oanke TecToBbIX 3amaHmii KBI'Y. JlocTym k Tecram peann3oBaH Ha calTe
uHpopmarnmonHoit cuctemsl KBI'Y (http://www.open.kbsu.ru/). O6pa3iibl BapHaHTOB TECTOBBIX
3aJaHnuu:

Bormpocs! 110 TECTOBBIM 3a/IaHUSIM:

1. C noMompio Kakoil KOMIBIOTEPHON MpOrpaMMbl MO>KHO IPOBECTH MOJEIUPOBAHHE
aoruyeckoro ¢pyHkunonuposanus MC:

-: mporpamma TCad
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-: mporpamma Electronics Workbench

-: mporpamma FlexPDE

-: mporpamma Word

2. C nmoMoIIpI0 KaKoil KOMIBIOTEPHOM MPOrpaMMbl MOKHO MTPOBECTU CXEMOTEXHHUECKOE
MozenupoBanue 1C:

-: mporpamma TCad

-: mporpamma ElectronicsWorkbench

-: mporpamma FlexPDE

-: mporpamma MicroCap

B pesynbTate mpoBeneHHs KOMIBIOTEPHOI'O TECTUPOBAHHUS BBICTABISIOTCA Oasibl 3a
MpaBUJIbLHBIE OTBETHI (KOHTpoaupyeMas komneteHius [1K-3):

14-15 tecToB — 5 6anIoB;

11-13 tecToB — 4 6ania;

8-10 TecToB — 3 Oamna;

5-7 TectoB — 2 Oaia;

2-4 Tecta — 1 Gam.

Ouenka nabopamopHvix padom NPOBOJUTCSA B COOTBETCTBUU C MOJIOKEHUEM O OaJIIIbHO-
PEUTHHTOBOM CHCTEME aTTeCTAllMK O0YJaOUINXCs 10 00pa30BaTEebHBIM IPOTPaMMaM BBICIIETO
oOpa3oBaHusi — TmporpaMmaMm OakajlaBpuaTta, NpOrpaMMaM CIENHAIUTeTa M IporpaMMam
maructparypsl Kabapauno-bankapckoro rocynapcrBeHHOro ynusepcurera um. X. M. bepoekosa
(https://www.kbsu.ru/). 3amanust s 7a00pPATOPHBIX 3aHIATHN TPHUBEACHHI B OMUCAHUAX

nabopaTopHbIX  paboOT, [OCTYHNHBIX Ha caiite uHpopmanmonHoir cuctembl KBI'Y
(http://www.open.kbsu.ru/).

B pesynbrare BhIMOMHEHUS J1a0OpaTOPHOM pabOTHI OOYYAIOMIMIICS OLIEHWBAETCS IO
crenymole mkane (koHTponupyemas kommneteHius [1K-3):

7 0aJ1710B CTAaBUTCS, €CITU O0y4aIOUIHiiCs:

1) B mosHOM Mepe BBINOJIHWI BCE 3aIUIAHUPOBAHHbBIE HA JaHHBIN MEPUOJI IabopaTOpHbIE
paboThl, 3HAaeT U3YUYEHHBIN MaTepHall, 1aéT MPaBUIbHOE OIpE/eIeHNe MOHITUH, MPEJOCTaBIsIET
OTYET IO BBITIOJIHEHHOHN paboTe;

2) oOHapyXHBaeT TOHHMMaHUE MaTepuaia, MOXKET O0OOCHOBAaTb CBOU CYXKJCHUS,
NPUMEHHUTDb 3HAaHUS Ha PAKTUKE, IPUBECTU HEOOXOIUMBIE TPUMEPHI;

3) wu3naraeT Marepual IOCIEI0BAaTEIbHO W MPABWIBHO C TOYKM 3pEHUS HOPM
JUTEPATYPHOTO SA3BIKA.

S 0aJuUI0B CTaBUTCS, €CIM OOydarolMics AaéT OTBET, YAOBJIETBOPSIOUIMHA TEM e
TpeOoBaHUAM, UTO U JUIsl Oamia «1», Ho gomyckaeT 1-2 ommOKH, KOTOpbIe caM e HCIPABISET, U
1-2 Henouéra B pe3ysbTaTax WM B AaHAIM3E MOJTYYEHHBIX PE3yJIbTaTOB.

3 6aJju1a cTaBUTCS, €clii O0yJarouuiicss 0OHapy>KMBaeT 3HAaHUE U MIOHUMAHUE OCHOBHBIX
MMOJIOKEHUH TaHHOH TeMBI, HO:

1) n3naraer maTepuan HEMOJIHO U IOMYCKAaeT HETOYHOCTHU B ONPEAEIEHUY ITOHATHUI;

2) He yMeeT JAOCTaTOYHO TIyOOKO M J0Ka3aTelibHO OOOCHOBAaTh CBOM CYXKIEHHUS WU
IIPUBECTHU CBOU IPUMEPBHI;

3) wu3jmaraer Mmarepuan HEeNoCHel0BaTeIbHO U JOMYCKAaeT OLIMOKH B  SI3bIKOBOM
0hOpMIIEHUH H3JIaraeMoro.

0 _06ajJ0B cTaBUTCA, €ciaU oOydarolmuiics oOHapy)KMBaeT He3HaHue OOJbIIed 4YacTu
COOTBETCTBYIOILIETO pa3zelia H3y4aeMoro MaTepuaa, JOMyCcKaeT OMOKN B (OPMYIHUPOBKE.
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3auem TPOBOAUTCA B COOTBETCTBUU C IOJIOKEHHEM O OalNIbHO-PEHTHMHIOBON cucTeme
aTTecTalMyd OOydarommxcsi MO 00pa30BaTeNbHBIM MPOrpaMMaM BBICIIETO OOpa3OBaHHS —
nporpaMMaM OakajnaBpuaTa, IporpamMmaM CIELHaIMTeTa W IpPOorpaMMaM MarucTparypbl
Kabapauno-bankapckoro  rocymapcTBeHHOro — yHuBepcurera uM. X.M.  bepbOekosa
(https://www.kbsu.ru/).

Ilepedyenp BOIPOCOB, BBIHOCUMBIX Ha 3K3aMeH N0 aucuuiuivHe «MH$opmanuoHHbie
TEXHOJIOTHM B IPOCKTHPOBAHUM W KOHCTPYMPOBAHHUM H3JCJHMH JJIEKTPOHHUKH H
HAHO0JIeKTPOHUKMN» (KOHTposmpyemas komrerenmums [1K-3):

1. [IpenMeT AMCLMIIIIMHBIL U €€ 3a/1a4H.

2 OcHOBHBIE OTanbl IPOEKTUPOBAHUS M KOHCTPYMPOBAaHUS M3ICIUNA MHKPO- U
HAHO3JIEKTPOHUKH.

3. Meronsl mpoBeeHus 3Tana (PyHKIMOHAIBHO-JIOTHYECKOTO MPOSKTUPOBAHHUS.

4. OcHOBHBIE 3aKOHBI OyJIeBOi anreOpsl. Jlornueckuit kouBeptep nporpammsl P-cad.

5. OCHOBHBIE 3JIEMEHTHI 3JEKTPUYECKUX CXEM M MPUHLUUIBl MX (YHKIHOHUPOBAHMS.
MeToapl MaTEMaTUYECKOTIO OMMCAHUS MOJIETIEH 2JIEMEHTOB JJIEKTPUYECKUX CXEM.

6. IIporpamma PSpice u npuemsl MOIEIMPOBAHUS C €€ IPUMEHEHHUEM.

7. Onucanue nporpammbsl Multisim ¥ OCHOBHBIE IpUEMBI PabOTHI C MPOrPaMMOH.

8. OcHOBHBIE ypaBHEHUS B (PU3HKE MOITYITPOBOTHUKOBBIX PHOOPOB.

9. Meronsl pemenns qudQepeHInaIbHbIX YPABHEHUH B YaCTHBIX IPOU3BOHBIX.

10. IIporpammbl uuCIEHHOTO pemeHus AuQQepeHInaTIbHBIX YpPaBHEHUH B YACTHBIX
MPOU3BOIHBIX METOIOM KOHEUHBIX pasHocTel tumna FlexPDE.

11. IIporpammsl (hU3UKO-TOMOIOTMUECKOTO MOAEIMPOBAHNUS HIIEMEHTOB U IPUOOPOB MUKPO-
U HAHOMIEKTPOHMKHU.

12.IIporpaMMbl MOJICIUPOBAHUS CTPYKTYpPHI, 3JIEMEHTOB U IpubopoB MOMC.
13.Ilpumenenne mnakera Mathcad npu (U3HKO-TOMOIOIMYECKOM M TEXHOJIOIMYECKOM
MIPOEKTUPOBAHUM U KOHCTPYMPOBAHUU MPUOOPOB.

14.0cHoBHBIE OCTYJIaThl KBAHTOBON MEXaHUKH.

15. MaremMaTtnyeckue MOJEIH reTeporpaHull.

16. TpancnopT HOcuTeNEN 3apsiaa yepes reTeporpaHullbl.

17. TyHHenupoBaHUE HOCUTENEH Yepe3 OAMHOUHBIN Oapbep.

18. YpoBHU 3HEpPIUU B OIMHOYHBIX KBAHTOBBIX sIMax.

19. MaremaTrueckne METObI ONIMCAHUS IBUKEHUS HOCUTEIIEH B MHOTOCIIONHBIX KBAHTOBO-
pa3MepHBIX CTPYKTYpax.

20. Pacmpenenenne AJEKTPUYECKOTO TOJs M IMOTEHIMada B  MHOTOCIOWHBIX
reTepoCTPYyKTypax.

21. Pemrenne ypaBHenus lllpeaunrepa npu HaIMYMK BHEIIHETO MOTEHINANA.

22. KoappurmeHTsl mpoxoKAEHUS HIEKTPOHA YEPE3 CTPYKTYPY U3 ABYX OapbepoB.

23. YpoBHU 3HEPIUH KBaHTOBAaHHUS B KBAHTOBBIX TOUKAX.

24. MaremaTnyeckue METOAbl pacueTa IMOJIOXKEHUS YPOBHEW KBAaHTOBAHUS B KBAaHTOBBIX
TOYKaX.

25. MareMaTu4eckre MOAEIN TPaH3UCTOPOB HAa KBAHTOBBIX TOYKAX.

26. MaremaTHueckue MOJENIN TEXHOJOTHYECKUX IMPOLEecCOB (POpMHpPOBAHUS KBAHTOBBIX
TOYEK B TBEPJIOTEILHON MATPHIIE.

27. OcOGEHHOCTH TEXHOJIOTUU CO3AaHUSI OHOIEKTPOHHBIX TPAH3UCTOPOB.
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28. MaTeMaThu4ecKrue MOJIENIA OJTHOAIEKTPOHHBIX TPAH3UCTOPOB.
29. Pacuer BAX 01H03JIEKTPOHHBIX TPAH3UCTOPOB.
30. MaremaTuyeckie MOJIENIN MPOLECCOB (OPMHUPOBAHUS HAHOMETPOBBIX MOJYITPOBOJIHUKOBBIX
JIETUPOBAHHBIX CJIOEB.
31. 3onHas quarpamma rpaHuilbl pas3ziesa JIErMpOBaHHON CTPYKTYpHI.
32. I'eHepanus 1 peKOMOMHAIMS HOCUTENCH 3apsiia B p-n Mepexoie.
33. JIBr>keHue HOCUTEIICH 3apsi/ia B JISTHPOBAHHOM reTePOCTPYKTYPE.
40. Marematuueckue Mojieiu GOTOMPHUEMHHUKOB.

6 MeToauuyecKkue MaTepuaJibl, OoNpeacjadroumme npoueaypbl OMCHUBAHUA 3HaHHi7[,
yMeHHﬁ, HABBIKOB H OIIBITA J€ATECJIBbHOCTHU

MakcumanbHas cymma (100 6anioB), Habupaemasi CTyIEHTOM IO TUCIMIUTMHE BKITIOYAeT
JIBE COCTaBJISIOIINE:

— nepsasi cocmaegnAwas — OUEHKA PEryJsIPHOCTH, CBOEBPEMEHHOCTH W KayecTBa
BBINIOJIHEHUS CTYJICHTOM Yy4eOHOU pabOThl MO W3YYCHHWIO JUCHHUILIUHBI B TCUCHHE IEPHOMA
M3YYEHUS TUCIUILIMHBI (CEMECTpa, UIIM HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 6asos).
Bael, XapakTepu3yoIme yCreBaeMoCTh CTYJICHTa 10 TUCIUTUTMHE, HAOUPAIOTCS UM B TCUCHUE
BCEro Neproa 00y4ICHHS 32 H3yUCHHUE OTACIbHBIX TEM U BBITIOJHEHUE OTACILHBIX BUIOB paboT;

— emopas cocmasnAouas — OIeHKa 3HaHUH CTY/IEHTa MO Pe3yJIbTaTaM MPOMEXYTOYHON

artecranuu (He 6onee 30 — GayIoB).

Tabnuma 7. Pacnpenenenue 6amioB TEKyIIEro, pyoe:kHOro KOHTPOJIS U 3a4eTa

Ne O6masn 1-a1 2-51 3-s
CyMMa | KOHTPOJbHAsl | KOHTPOJIbHASI | KOHTPOJILHAsI
TOYKA TOYKA TOYKA
1. | Texkymmii KOHTPOJIb
nocelnieHue 3aHATUi 10 3 3 4
OaioB Oamta Oamra Oata
BBIIIOJIHEHHUE U 3alluTa 21 7 7 7
1a00paTOpHBIX paboT Oamn 6aymioB 0asoB 6amioB
2. | Py0OeskHblil KOHTPOJIb
TECTUPOBaHUE 15 5 5 5
OaytoB OaytoB OaioB OaoB
KOJJIOKBUYM 24 8 8 8
Oamta 0aioB OaioB 0aoB
Hroro 70 23 23 24
0a/J10B oay1a oas1a oas1a
3. | 3auer 30 min — 15, max — 30
0a/J10B o0a/10B

Tabnuma 8. Pe3ynbpTaTsl 0OCBOCHUS yueOHOM AUCIUIUIMHBI, TIOJIEKAIINE MPOBEPKE
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Pesynbrarel 00yueHus OcHOBHBIE TIOKA3aTeNIN OLIEHKH Pe3yJIbTaTOB Bun
(KOMIIETEHIIMN ) oOyueHus OLICHOYHOTO
KOHTPOJIS
IIK-3 — cniocoben 3naer: Komnoksuym
BBITIOJTHSATE Pa0OTHI 11O OcHoBHbIE PUZUYECKUE TTPOTIECCHI (pazoen 5.1)

TEXHOJIOTUYECKOM IPOTEKAIOIIKE B IPUOOPaX MUKPO- U Brimonuenue u
IIOATOTOBKE IPOU3BO/ICTBA HaHOMIEKTPOHUKHU; MAaTEMAaTUYECKHE 3ammra
MaTepHUaloB U U3ACIIAN METO/IbI IOCTAHOBKH U PEILICHUS 3aJa4H. 71a00paTOPHBIX
AJIEKTPOHHON TEXHHKH. pabot
YmMmeer: (paszoen 5.1)
IIpaBUIBHO COCTaBUTH MATEMATUYECKYIO KoMmmnbroTepHOE
MOJIEIb JJIEMEHTA /UK IPUOOPa MUKPO- U | TecTUpPOBAHUE
HaHOIEKTPOHUKU C 3aJaHHBIMU (pazoen 5.1)

CBOMCTBAMH;
paccuuTaTh HEOOXOMMbBIC XapaKTEPUCTHKY,
MIPOBECTH aHAJIU3 MOJYYEHHBIX PE3yJIbTaTOB.

Baageer:

MaTeMaTI/I‘-ICCKI/IMI/I METOdaMU aHaJIn3a N
pacdera CTpyKTyp U TEXHOJIOTUYECKUX
rapamMeTpoB MpUOOPOB MUKPO- U
HAHOXJICKTPOHUKH; ITOJIb3yeTCS
porpaMMaMy MOJCIIUPOBAHUS; HUMEET
MPEACTABICHUE O COBPEMEHHOM COCTOSIHHH,
TCHIOCHIIUAX paBBI/ITI/ISI KOHCTp}/KIII/II/I n
TEXHOJIOTHH CO3JIaHUsI PUOOPOB

HaHODJIEKTPOHUKH.

7 YueOHO-MeTOANYECKOE o0ecnedeHne TN CHUITHHBI (MOYJIA)

OcHoBHast JInTepaTypa

1. PomanoBckuit M. H. MHTterpanbHble ycTpoiicTBa pajgMolIeKTPOHUKU. YacTh 2. DiaeMeHTbI
MHTETPAIbHBIX CXeM U (PYHKLIMOHAJIbHBIE ycTpoilicTBa. YuyeOHoe mocodue. Tomck,2012, 127 c.
[OBC]

2. benmukosa H. A., I'openosa B. B., IOcynosa O. B. Marematnueckoe Moznenuposanue. Y. 2.
VYuyebHoe nocobue. CamapcKuil TOCYAapCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET.
M. 2009., 66 c. [ObC]

3. Uepnenko B. JI. OnTomexaHwKka BOJOKOHHBIX CBETOBOAOB. YueOHOe mocoOue. CaHKT-
[TetepOypr. 2011., 294 c. [ObC]

4. Butsss II. A., CBunyHoBuu H. A. OCHOBbI HaHOTEXHOJIOTUN U HaHOMAaTepUaioB. YuyeOHOe
nocobue. Munck. 2010., 304 ¢. [DbC]

JlonoJiHuTeIbHAS JIMTepaTypa

1. I'epacumenko H. H., ITapxomenko 0. H. Kpemuuii-matepuan HaHO31€KTpOHUKH. MoOCKBa:
Texnocdepa, 2007 .-152 c.
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2. Hanotexnonoruu B 3nekTpoHuke. [lox penaknueit 0. A. Yamuisiruaa. Mocksa:

Texnocdepa, 2005.-448 c.

3. Y. Ilyn, @. Oy3uc. Hanotexnonorun. Mocksa: Texnocdepa, 2005.-336 c.

4. byOennuxoB A. H. MozaennpoBanue HHTErpaJibHbIX MUKPOTEXHOJIOTHH, TPUOOPOB U CXEM.:
Vueb. mocobue. — M.: Berci. mk., 1989.

5. MOII-CBUC. MonenupoBaHHe 3JIEMEHTOB U TeXHOJOTHYeckux nporeccos/ [Tox pex. A. H.
Kapmasunckoro.-M.: Mup, 1975.

6. Hano- u MmukpocucreMHas Texauka. OT uccienoBanuii kK pazpadorkam. COOpHHK cTaTel Mo
penakuueit 1.1.H. mpodeccopa I1. 1. Mansniea. Mocksa: Texnocdepa, 2005.-592 c.

7. Anptynos 1O. K., T'apuubmn A. I'. JlazepHble MHKpPOTEXHOJOIMM W HX I[PUMEHEHHE B
anekTponuke. —M: Paano u cBs3e, 2001.-632 c.

8. I'. Marape. DiiekTponuKa AeQeKToB B moxynpoBoaaukax. [lepeson ¢ anrmmiickoro I'. M. I'ypo.
[Ton penakumeii mpod. C. A. Menseaea. M: Mup 1974.

9. Manep P., Keiimunc E. DnemenTsl unTerpanbubix cxem: Ilep. ¢ anrn.- M.: Mup, 1989.-639 ¢

Ilepuoauyeckne M3aaHust
Kypnasbr:
1. U3Bectus By30B. dusuka.
2. U3Bectu By30B. DJIEKTPOHUKA.
3. lpuxnaguas ¢pusnka.
4. MUKpO3JIEKTPOHHUKA.
5. ®du3uKa U TEXHHUKA MTOTYIPOBOIHUKOB.
6. du3uka TBEPIOro TEA.
HNurepHeT-pecypcesl
http://www.nanoindustries.com
http://www.nanometer.ru
http://www.nanotechweb.org
http://www.elibrary.ru

ARl

http://www.sciam.ru

MeToanyeckue yKazaHusi K IPAKTHYECKHUM 3aHSATHAM.
JH.C. Taes, ' A. Mycradaes, B. A. [lanuenko. KomnbsrorepHoe MoenupoBaHue, pacyer u
IIPOEKTHpOBaHKUE HaHOcUcTeM. JIabopartopublil npakTukyM, Hanbuuk, 2008 . — 38 c.

MeToanyeckne peKOMeHIAIMHU N0 PadoTe ¢ JUTEPATYPOii

Bcio nuteparypy MOXKHO pa3/ieIuTh Ha YUEOHHKH M y4eOHbIC MOCOOUS, OpUTHHAIbHBIE
Hay4Hble MOHOTpauyecKre MCTOYHHKH, HayuyHble MyONMKallUU B NMEepHOAMYEecKor mevatu. M3
HUX MOXXHO BBIJCIUTH JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), JONOJHHUTEIbHYIO U
JUTEpaTypy VISl yriyOJIeHHOTO U3YYEeHUs AUCIUTITUHBL.

N3ydeHne AUCUMILTUHEI ClIeIyeT HAaUWHATh C yueOHUKa, TOCKOJIbKY YUeOHHUK — 3TO KHHUTa,
B KOTOPOW HM3JI0’KEHBI OCHOBBI HAyYHBIX 3HAHUU 110 ONPEACICHHOMY IIPEIMETY B COOTBETCTBUH C
HEJSIMU U 33J1a4aMU 00y4YeHHUsI, yCTaHOBJICHHBIMHU MPOTPaMMOH.

[Ipu pabore ¢ nureparypoil HEOOXOAMMO YUYUTHIBATh, YTO UMEIOTCS PA3JIMYHBIE BUIBI
YTEHHUS, U KaXIbII U3 HUX UCIOJb3YETCS Ha ONPEAEIEHHBIX 3Tallax OCBOEHUS MaTepraa.
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IIpedsapumenvroe YTEHNE HANIPABICHO HA BBISIBIIEHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U
MIOWCK X 3HAUYCHUS B CIIPAaBOYHOM JIUTEpaType. B yacTHOCTH, IpH YTeHUN yKa3aHHOM JIUTEPATypPhl
HE00X0IMMO MOIPOOHEHIINM 00pa30M aHAIU3UPOBATH TTOHSATHSL.

Cke03H0€ umeHue IPENONaraeT MPoOYTCHUE MaTepruaia oT Havana 10 KoHia. CKBO3HOE
YTEHHUE JTUTEPATypPhl U3 PUBEACHHOTO CIHICKA J]A€T BO3MOXKHOCTD CTYACHTY C(OPMHUPOBATH CBOJL
OCHOBHBIX ITOHATUH U3 H3ydaeMoi 00JIacTH U CBOOOHO BJIAJETh UMHU.

Buvibopounoe — Hao00poOT, UMEET LIENbI0 MOUCK U 0TOOp MaTepuana. B pamkax paHHOTro
Kypca BbIOOpOYHOE YTE€HHUE, KaK CIOCO0 OCBOEHMSI COAEP KaHUsS Kypca, 10JIKHO UCIOIb30BATHCS
IPY NOATOTOBKE K IPAKTUYECKUM 3aHATHAM 10 COOTBETCTBYIOILUM pa3/eliaM.

Ananumuueckoe umeHue — 3TO KPUTHUECKUH pa30op TEKCTa C MOCIEAYIOIIUM €ro
KOHCIIeKTUpoBaHHeM. OCBOEGHHE yKa3aHHBIX MOHATHH Oyner Hambonee 3()(HEKTUBHBIM B TOM
cilydae, ecii TPy YTEHUHU TEKCTOB CTYJCHT OyJeT 337aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3
3THUX BOIpPOcoB chopmynupoBana B @POC B mepeuHe BOMPOCOB i codecenoBanus. IlepeueHn
9THX BOIPOCOB OIPaHUUEH, T03TOMY BaKHO HE TOJIBKO COJEp)KaHUE BOIIPOCOB, HO CaM NMPHUHIIMII
OCBOCHMS JIUTEPATYPHI C IIOMOLIBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco uTeHus SABISETCS INyOOKOE U BCECTOPOHHEE NMOHUMaHME Y4eOHOMH
uHpopmanuu. ECTb HECKOIBKO MPUEMOB M3yJarOIEro YTeHUS:

1. Ytenne mo anropuTMmy IpennojaraeTr pazoreHne uHpopManuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHHMK,; OCHOBHAs HJesl TEKCTa; (haKTWYecKWii Marepwaj; aHajh3 TEKCTa ITyTeM
COITOCTABJICHUSI UMEIOIUXCS TOYEK 3PEHUS 110 paCCMaTPUBAaEMBIM BOIIPOCAM; HOBU3HA.

2. Ilpuem MocTaHOBKH BOIIPOCOB K TEKCTY HMEET CIICAYIOIINHN alTrOpUTM:

— MEIJICHHO NMPOYHUTATH TEKCT, CTAPAsCh MOHATH CMBICI H3JI0)KEHHOTO;

— BBIJICJIUTH KJIFOUEBBIE CIIOBA B TEKCTE;

— TIOCTapaThCs MOHITH OCHOBHBIE HJIEH, TOJTEKCT U OOIIUIT 3aMbICET aBTOpA.

3. Ilpuem Te3npoBaHUs 3aKiIrodaeTcs B (pOPMyIMPOBAHUM TE€3UCOB B BHJIE MOJOXKEHUH,
YTBEP)KJICHH, BBIBOIOB.

K »sToMy MOXHO m00aBUTh M MHbIE NpUEMBl: TpUeM pedepupoBaHus, MpHUEM
KOMMEHTHPOBAHMUSL.

Baxxnoli coctaBmstomieid Jt000r0 COJMIHOTO HAYYHOTO W3JAHUSL SIBIIAETCS CIHCOK
JUTEpaTyphl, Ha KOTOPYIO cchUlaeTcs aBTop. [Ipy BO3HMKHOBEHHHM HHTEpeca K KaKOW-TO
00CyX/1aeMoli B TEKCTE MPOoOIIeMe BCerIa €CTh BO3MOYKHOCTh OOPATUTHCS K CIIMCKY OTHOCSIIECHCS
K Hell mrepaTypsl. B aToM ciydae Bcst mpoOsiema kak Obl pa30MBaeTCsl Ha COCTABIISIONINE YaCTH,
KaX/1asi U3 KOTOPhIX MOXKET U3y4aThbCs OTIACNIBHO OT Apyrux. [Ipu 3ToM BaykHO He TepsTh U3 BUAA
OOIIMH KOHTEKCT U HE TIOTpy>KaThCs Ype3MEPHO B JI€TANIU, TIOTOMY UTO TAKUM 00pa30M MOXKHO He
YBHUJIETh TJIaBHOTO.

ITonroToBka K 5K3aMeHY JOJDKHA MPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MaTepuaa,
Marepuala MPaKTHIEeCKUX 3aHITHH C 00s3aTeTBbHBIM OOpalIeHueM K OCHOBHBIM YYeOHHKaAM I10
Kypcy. DTO TIO3BOJIHT HCKIFOYUTH OMMOKH B IOHMMAaHUHU MaTepralia, 0O0JETYUT €r0 OCMBICIICHHE,
POKOMMEHTHPYET MaTepHajl MHOTOUHCIIEHHBIMU MPUMEPaMH.

IIporpammHoe o0ecrieueHne COBpeMEeHHbIX HH(POPMALMOHHO-KOMMYHHKAIMOHHBIX
TEeXHOJIOTHH

[Ipu BbIMOTHEHWH JTA0OPATOPHOTO MPAKTHKYMa CTYIACHTHI B 00s3aTENLHOM MOPSIKE
MPOBOAAT O0pabOTKY W BHU3yalM3aIMIO0 OSKCICPUMEHTAIBHBIX JAaHHBIX C TPUMEHEHHUEM
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nporpamMmHubIX cpenl Microsoft Excel, MathCad, Origin, P-Cad. KomnbsrorepHoe MoietupoBanue,
NPEIYCMOTPEHHOE TPU BBIOJHEHUH OTACIBHBIX Ja0OpaTOpHBIX paboT, OCHOBAaHO Ha
HCII0JIb30BaHUHU IporpaMMHoro nakera LabView.
8 MaTepuanbHO-TeXHHYECKOe ofecrieyeHne TUCHMIIHHBI (MOLYJI1)
8.1 TpeOoBanus K MaTepHAJIbLHO-TEXHHYECKOMY 00ecneYeHH 0

Jliisa peanuzanuu padovei MporpaMMbl TUCHUTIIMHBI UMEIOTCS CIICIIHATILHBIC TOMEIICHHUS
JUTSI TIPOBEICHUS 3aHATHI JICKIIMOHHOTO THITA, BBIITOJIHEHUS J1a00paTOPHBIX paboT, TPYIIIOBIX U
WHAMBUIYAIbHBIX KOHCYJIbTAIMMA, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIlUH, & TAaKKe
IIOMCIICHUA IJIs1 CaMOCTOHTeHBHOﬁ paGOTbI U IMIOMCUICHUA I XpaHeHI/ISI 158 HpOCI)I/IJIaKTI/I‘-ICCKOFO
00cITy)KUBaHUs 00opymoBaHUsI. CrneuuaibHbie IIOMEIICHUSA YKOMIUIEKTOBAHBI
CHEUAIN3UPOBAHHON MeEOEeNbl0 U TEXHUYECKUMH CpEICTBAa OOY4YEHUS, CIyKallUMM JJis
npecTaBieHus HHPopMaLruu OOJIBIION ayIUTOPHH.

JIs  mpoBeIeHUSA 3aHATHH  JIGKIIMOHHOTO THIIA HMEIOTCA  JIEMOHCTPALIMOHHOE
00opyI0BaHUEe U y4eOHO-HATJISAHBIC TOCOOMs. MIMEIOTCS npe3eHTalK 110 BCEM TeMaM Kypca,
NO3BOJISIONINE HanOosIee YPPEKTUBHO OCBOUTH NPEACTABICHHBIN yU4eOHBII MaTepHrall.

[Tpu npoBeieHUY 3aHATH JIEKIIMOHHOTO/ CEMHHAPCKOTO THITA 3aHATHIA UCIIOIB3YIOTCS:

JIUYEH3UOHHOE NPOZPAMMHOE 0Decneyenue:

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

AnTuBHpYCcHOE IporpaMMHoe obecrieueHne Kaspersky Endpoint Security CtannapTHbIit
Russian Edition.
C60000HO pacnpoCcmMpanaemvle nPO2PAMMbL:

— Academic MarthCAD License - MaTeMaTH4ecKoe IpOrpaMMHOE 00eCTieueHrE, KOTOPOE
MIO3BOJISIET BBIIOJIHATD, AaHAJTU3UPOBATh BaKHENIIINE UHKEHEPHBIE pacueThl U 0OMEHUBATHCS UMU;

— WinZip s Windows - mporpamm Juist ¢kaTusi M pacliakoBKHU (ailyios;

— Adobe Reader st Windows — nporpamma ass utenust PDF ¢aitnos;

— Far Manager - KOHCONBHBIA (DalIOBBIM MEHEMKep JUIsl ONEPaLMOHHBIX CUCTEM
cemeirictBa Microsoft Windows;

— Maremaruueckuii maket «MathCad 2015»;

— MaremaTtuueckuii maket «Mapley.

Cucrema noxanbHolt cetu KBI'Y npenocrasisier BO3MOXKHOCTbh OJJTHOBPEMEHHOM padOThI
00JIBIIIOrO KOJIMYECTBA I0JIb30BaTeNell Kak B JIOKaIbHOM ceTH, Tak U depe3 ceTh «HTepHeT» ¢
coOuro/IeHreM TpeOOBaHHUM 6€30MMacCHOCTH U Pa3rPaHUUYEHUEM OCTYIA K HHPOPMALUH.

OnexkTpoHHas MH(OPMAIMOHHO-00pa3oBaTeNbHasl CpeJa OpraHu3allid  TO03BOJIET
OCYILIECTBUThH PabOTy 00yUaroMXCs U3 JTH000H TOUKH JOCTyIa, B TOM uncie u3BHe BY3a.

8.2 Oco0eHHocTn peaqu3anMud JUCUMINIMHBI UISi HMHBAJIUWAOB W JHI C
OrpaHUYeHHBIMHU BO3MOKHOCTAMHM 310POBbSI

JIst CTYZIEHTOB C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI CO3/IaHBI CIEIIUATBHBIE
YCIIOBUS A7Is TOTy4YeHHst 00pa3oBaHus. B 1esiX JOCTYITHOCTH MOTy4eHUs BBICIIETO 00pa3oBaHus
o oOpa3oBaTeNbHBIM IPOrpaMMaM WHBATUAAMH U JTUIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3/I0pOBbSI YHUBEPCUTETOM 00€CTIeYNBALCTCS:

1. AnbrepHaTuBHas Bepcus o(hUiinaIbHOro caiita B cetu «MHTepHeT» AMs cTaboBUISIINX;

2. JInst *HBATMIOB C HAPYIICHUSMU 3peHUs (CTa0OBUISIINE, CIETIBIC):
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- NPUCYTCTBUE ACCHUCTEHTAa, OKAa3bIBAIOIIEro OOydarolmeMycs HeOOXOAMMYIO MOMOIIb,
nyOIMpoBaHHE BCIYX CIPAaBOYHONH HMH(GOpMAIMM O PACHHCAHUM YYEOHBIX 3aHATUH; HAIUYHE
CPEICTB JUISl YCHJIGHHS OCTaTOYHOTO 3pEHHs, OpalIeBCKOW KOMIBIOTEPHOH TEXHUKH,
BUJICOYBEIMYUTENCH, MpOrpaMM HEBHU3YaJIbHOTO JOCTyNa K HH(OpMAIMH, MTpOrpamMM-
CHHTE3aTOPOB PEYU U JPYruX TEXHUYECKHX CPEACTB IMpUeMa-Niepeaadn yueOHol nHpopManuy B
JOCTYIHBIX (OpMax [yl CTYACHTOB C HApYLICHUSIMU 3PEHHUS;

- 3aJJaHMsl JUIs BBIITOJIHEHHSI HA 3K3aMEHE 3a4UThIBAIOTCS ACCUCTEHTOM;

- IIMCbMEHHbIE 3aJJaHHs BBINOJIHAIOTCS Ha OyMmare, HaJMKTOBBIBAIOTCS ACCUCTEHTY
00ydJarommMmces;

3. Jlns MHBaNUAOB M JMI C OIPAaHUYEHHBIMM BO3MOXKHOCTSIMU 3/10pPOBbsS IO CIIyXY
(cmabocaplmiamniye, Tayxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYCHTY HEOOXOAUMYIO
TEXHUYECKYIO IIOMOIIb C Y4€TOM WHAUBHUIYAIbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh paboyee
MECTO, IIepe/IBUraThCsl, IPOUUTATh U OPOPMUTH 3a/laHKE, B TOM YHCIIE 3alIUCBIBAs 1101 TUKTOBKY);

- 3a4eT/3K3aMEH IPOBOJUTCS B MUCbMEHHOU (hopMe.

4. Jlnsd MHBAJIMAOB U JIMI[ C OIPAaHMYCHHBIMM BO3MOKHOCTSIMHU 310POBBS, MMEIOLINX
HapyLIEHUsT OMOPHO-/BUIATEIBHOTO arapara, CO3JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBUS
o0ecTeynBaroIre BO3MOKHOCTh OECHpPEnsITCTBEHHOTO JOCTyNa OOy4aromuxcs B Yy4eOHbIE
NOMEILEHUs,, OOBEKTy NUTaHMs, TYaJE€THbIE U JPYrHe MOMEIICHMS] YHUBEPCUTETA, a TaKXkKe
peObIBaHMs B YKa3aHHbBIX OMEUICHUX (HAaJIMUUe PacIIMPEHHbIX JBEPHBIX [IPOEMOB, IOPYUHEN
U IPYTUX MPUCTIOCOOTIEHUI):

- TNHCHMEHHbIE 3aJlaHMs BBIIOJHIIOTCA HA KOMIIBIOTEPE CO CIEHAIU3UPOBAHHBIM
IpOTrpaMMHBIM 00eCrieYeHHEeM MIIM HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 10 YKEJIAHUIO CTYJEHTa SK3aMeH IPOBOAUTCS B YCTHOH (popme.

OOyuaromnyecs: U3 yucia JIMI ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbSI 00€CTIEUEHBI
3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU pecypcaMu B (hopMax, aJalTUPOBAHHBIX K OTPaHUUYEHHSM UX
3/10pPOBBA.

[Ipyn ocBOeHMM IUCHMIUIMHBI OOYYAIOIIMHCS CMOXET YAaCTHYHO MPOJEMOHCTPUPOBATH
cienyromue 0600meHHbie TpynoBbie GpyHKIuH (OTD):

— Pa3paboTka eIMHUYHBIX TEXHOJIOTMYECKUX ITPOLECCOB U PEKOMEH AN 110 YCTPaHEHUIO
U TIPEAYNPEXICHUIO OPaKOB B IPOM3BOJICTBE U3/IEIUNA MUKPOAIEKTPOHUKH (ITPOdeCCHOHATBHBIN
cranaapt 40.058 «HkeHep-TeXHOJIOT 110 MPOU3BOJCTBY U3JAEINA MUKPOIIEKTPOHUKN», KOI B,
YPOBEHb KBaJTH(PHUKALMHU 6).

— Pa3zpaboTka TUITOBBIX TEXHOJIOIMYECKHX MPOLECCOB U IIIAHUPOBOK PAOOUYMX MECT
U TPOU3BOACTBEHHBIX  yYaCTKOB Ha  IPOU3BOJCTBE  M3JCIUNH  MHKPOIIEKTPOHUKHU
(mpodeccuonansubiii  cranmapT 40.058 «mxeHep-TeXHONOr MO TPOU3ZBOACTBY H3ICITUN
MUKPO3JIEKTPOHUKIW», KoJl C, ypoBeHb KBaTH(pUKauu 6).

— CoBepilIeHCTBOBaHME MPOLECCOB HM3MEPEHHM MapaMeTpoB M MOIu(pUKaUU
CBOWCTB HAHOMATEPHUAJIOB U HAHOCTPYKTYP (mpodeccronanbublii ctanaapt 40.104 «Cnennanuct
10 U3MEPEHHIO TapaMeTPOB M MOAM(PHKAIINN CBOICTB HAHOMATEPUAIOB U HAHOCTPYKTYpP», kKoa C,
YpPOBEHb KBaJTH(PHUKAIHHU 6).
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Jluct n3MeHenuit (onojHeHn) B pabodeit mporpamme nucuuruinabl « HbDOpManmoHHbIe

TCXHOJIOTHU B MIPOCKTUPOBAHNUN U KOHCTPYUPOBAHUUN PI3[[€JIHI>'I OJICKTPOHUKHU U

HAHORJIEKTPOHUKH
No OnemeHT (myHKT) PIT]] [Tepeuenb BHOCHUMBIX [Ipumeuanue
n/m M3MEHEHUN

OO6cyxzeHa U pPEKOMEHJOBaHAa Ha 3aceqaHuu Kadeapbl AJIEKTPOHHKHA M HHUPPOBBIX
MH(OPMALIMOHHBIX TEXHOJIOT U

[Ipotokon Ne

3aBenyommii kadgeapoi

OT « »

202___r.
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