MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aseayowmin kadeapow
cbu3VKM TBEPAOTO TeNa N HaHOCTPYKTYP

-

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
B1.B.04 OCHOBbI MUKPOCXEMOTEXHUKHN

1. Koa n HanmeHoBaHMe HanpaBneHua nogarotoBku/cneynanobHocTu: 03.03.02

du3suka

— ~> _ (CepepuH 1.B.)
=== 5 Uso0Es

2. Mpodnnb nogroToBkK/cneymnanmsaumsa:

dusuka meepdoeo mena

3. KBanudukauma BbInyCKHUKA: bakarnasp

4. ®opma obpa3oBaHuA: OYHas

5. Kachenpa, oTBevarLan 3a peanmsaumio QUCLUNIIUHDI:

¢hu3suKu meepdo2o mesa U HAaHOCMPYKMYyp

6. CoctaButenu nporpammbl: KypeaHckuli Cepzaeli MieaHosuM,

0oKkmop ¢u3s.-mam. HaykK, rnpogeccop

7. PekomeHpoBaHa: HMC ¢pusuyeckozo pakynbmema ripomokosn Ne6 om 14.06.2022

8. YuebHbIn roa: 2025-2026 CemecTp: 7



9.llenu n 3apaum y4e6HON ANCUUNIIUHDBI
Llensimu oceoeHusi y4ebHoU OucuurniuHbl 815 MCs:
n3ydeHne W OCBOEHWE TeopuM U MeToOOB MNPOEKTUpOoBaHUS 6a30BbIX NOrMyeckux
3NeMeHTOB U PYHKUMOHarbHbIX 65I0KOB LUMAPOBBIX CXeM, (hOpMUPOBAHME W 3aKpenneHue y
oOyyaloLmMxcsl 3HaAHUW, YMEHWW, HaBbIKOB M KOMMETEHUMA B 06ractn (PyHKUMOHANbHOMo U
CXEMOTEXHMYECKOTO MPOEKTUPOBAHUS JNEKTPOHHbLIX CXEM C WUCMOSIb30BaHMEM COBPEMEHHbIX
NPOrpaMMHbIX CPeACTB MPOEKTUPOBAHUS SNEKTPOHHON KOMMOHEHTHOW Ba3bl.
3adayu y4ebHoU OucyunuHbI:
— O3HakoMneHue obydatowmxca ¢ 6a3oBbIX MOHATUAMM U METO4AMMU MATEMATUYECKON OCHOBbI
ANCUMNIMHBI — Byneson anredpbl;
— oBnageHue metogamu (PyHKUMOHANbHOMO U CXEMOTEXHUYECKOrO NMPOEKTUPOBaHNA 6a30BbIX
NOrMyecknx aNeMeHTOB LUPPOBbIX CXEM;
— oBnageHue metogamu (PYHKLMOHANbHOIO U CXEMOTEXHUYECKOrO NPOEKTUPOBAHNSA OCHOBHbIX
TUMOBbIX LNPPOBbLIX BIOKOB LINPPOBBLIX CXEM;
— OCBOEHME  COBPEMEHHbIX MNPOrpaMMHbIX  CPeACTB  MPOEKTUPOBAHWUS  SNIEKTPOHHOWN
KOMMOHEHTHOM 6a3bl;
— M3y4yeHMe 3rneMeHTHoN 6a3bl UMdPOBLIX YCTPOWCTB, OCHOBHbLIX MapameTpoB 6a30BbIX
NOrMYecknx 3NeMeHToB, BCNOMOraTesbHbIX 35IEMEHTOB LIMPOBbLIX YCTPONCTB.

10. MecTo yyebHOM AaucuunnuHbl B cTpykTtype OOIl: yacTb, hopmumpyemasi y4acTHUKaMu
obpasoBaTenbHbIX OTHOLWEHMI, Bnok b1.

B pesynbTate npoxoxaeHuss 4aHHOW AUCUMNAUHBLI OByyarowminca OomKeH npuobpectu
3HaHUA, YMEHUS, HaBbIKN NMPOdECCUOHANbHbLIX KOMNETEHLUNA, HeobxoanmbIX Ans obecneveHuns
TPYAOBbIX YHKLNI NPpOdecCcuoHanbHblX CTaHAAPTOB:

40.011 «CneuwanucT nNo  Hay4yHO-UCCNeOoBaTENbCKMM U OMbITHO-KOHCTPYKTOPCKUM
paspaboTkam»

— A/01.5 «OcyliecTtBneHme nposeaeHnsa paboTt no obpaboTke n aHann3dy Hay4YHO-TEXHUYECKOM
MHOpMaUuUKn 1 pesynbTaToB UCCeA0BaHNNY;

40.104 «CneumnanucT Nno U3MEPEHNIO NapaMeTpoB U MOANMUKaLMM CBOMCTB HAaHOMaTepuanos
N HAHOCTPYKTYP»

— C/01.6 «MoaepHuM3aumns CyLecTBYOLWNX U BHEAPEHME HOBbIX METOAOB 1 06opyaoBaHWS Ons
N3MepEHNn NnapaMeTpoB HAHOMaTepPNanoB U HAHOCTPYKTYP».

11. MnaHupyeMble pe3ynbTaTbl OOY4YEHUA MO AUcCUUNIMHEe/MOAYNIO (3HAHUSA, YMeHMus,
HaBbIKM), COOTHECEHHbIE C NMMIaHUPyeMbIMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesfibHOM
nporpamMmmbl (KOMNETEHLUMSIMU) U UHAUKATOPAMM UX AOCTUKEHUS:

Kog HasBsaHve Koa(bl) NHaukaTop(bl) MnaHnpyembie pesynbTaThbl
KOMNeTeHuun o6yyeHns
MK-1 CnocobeH MK-1.2 MnaHvpyeT oTtgenbHble | 3HaTb: cnocoosl
aHanuanposaTb CTaguMM uccrnenoBaHus | NNaHNUpoBaHUSA OTAENbHbIX
Hay4YHO-TEXHNYECKYHO npyv Hanuuum obuiero | cTagun  MccnegoBaHusa  npu
MHdopMaLmto " nnaHa HAP Hanu4um odwero nnaHa HAP
pe3ynbTaThbl YMeTb: nnaHnpoBaTtb
nccneaoBaHui OTAenbHbIE cTtagum
dmanyeckon nccrnenoBaHMsa nNpu  HanmmMyum
HanpaBnNeHHOCTK obwero nnaHa HAP
Brnapetb: HaBblKaMM
nnaHMpoBaHNA OTAENbHbIX
CTaguMnh  UCCrnepoBaHUa  npwm
Hanu4um odwero nnaHa HAP
MK-3 CnocobeH npoBoguthb | MK-3.2 Pewaer 3agaun c | 3Hatb: MeTodbl  pELUEHMS




(*)VI3VIKO- ncnonb3oBaHNEM 3agad C ncnonb3oBaHNEM

MaTemaTu4eckoe MaTemMaTU4eCcKoro MaTeMaTuU4eckoro annapara u

MoenupoBaHue annaparta W YUCNEHHbIX | YNCTIEHHbIX MeTo40B

nccrenyembix MeToA0B KOMMbIOTEPHOTO

npoueccoB, 06bLEKTOB KOMMNbIOTEPHOrO MOOENNPOBaHUS MaTepuanos,

n CBOWCTB c MoEeNMpPoBaHUA CXE€M W YCTPOWCTB PasnM4yHOro

ncrnonb3oBaHneMm maTtepuanoB, cxem W | PYyHKUMOHANbHOIO

COBPEMEHHbIX YCTPOWCTB pPasfMYHOro | HasHa4YeHust

KOMMbIOTEPHbIX YHKLMOHANbLHOro YMmeTb: pewatb 3agadm  c

TEeXHONOornM Ha3HayeHus MCMNonb3oBaHUeM
MaTeMaTU4eckoro annapara u
YMCHEHHbIX MeToa0B
KOMMbIOTEPHOTO

MOZENnMpoBaHMa MaTepunanos,
CXEM M YCTPOWCTB pasfinyHOro
PYHKLMOHArbHOro
Ha3HayeHus

Bnapgetb: HaBblkaMmu peweHundA
3agad C ncnonb3oBaHNEM
MaTeMaTu4eCKoro annaparta u
YUCIEHHbIX mMeToaoB
KOMMNbOTEPHOIo

mMogenmpoBaHnAa mMatepuanos,
CXeM M yCTpOI7ICTB pas3nn4Horo

OYHKUMOHAaNbLHOro
Ha3Ha4yeHus
MK-3.3 WcnonbayeT 3HaTb: cnoco6bl
crneumanu3mpoBaHHOe | UCNONb30BaHWS
nporpaMmmMmHoe crneumanm3npoBaHHOro
obecneyeHne ansa | nporpammMHoro  obecnevyeHus
KOMMNbIOTEPHOrO ans KOMMNbIOTEPHOIO
Mo4enMpoBaHus B | MogenvpoBaHms B obnactu
obnactu dunsmkn | bmnsmkn  TBEpAoro Tena wu
TBEPOOro Tena N | HAHOCTPYKTYP
HaHOCTPYKTYp YMeTb: ucrnonb3oBaTb
crneumanm3npoBaHHoe
nporpamMmHoe  obecneyeHve
ans KOMMNbIOTEPHOrO

MOAEeNupoBaHnua B obnactu
du3nkn  TBEPOOro Tenma wu
HaAHOCTPYKTYpP

Bnagets: HaBblKaMmn
NCNonNb30BaHWs
cneumnanmampoBaHHOro
nporpaMmmHoro  obecneveHusi
ans KOMMbOTEPHOIO
MoZenvpoBaHus B obnactu
du3nkn  TBEpOoro Tena wu
HaAHOCTPYKTYpP

12. O6bem gucumnnuHbl B 3a4eTHbIX eanHuuax/yac. — 3/ 108.

Popma NpoMeXyTOHYHOM aTTecTaumm _3a4eT C OLIEHKOM

13. TpypoemkocTb No BuAam y4ebHown paboTbl

Bug yuyebHon paboThl | TpyAOEMKOCTb




Bcero o cemecTpam
7 cemecTp
AyOuTOpHbIE 3aHATUS 72 72
nekuuu 36 36
B ToM YMCHe: npakTnyeckme
nabopaTtopHble 18 18
rpynmnoBble KOHCYNnbTaunm 18 18
CamocTtodarenbHas paborta 36 36
dopma NpoMeEXyTOYHOW aTTecTauumn —
3a4€T C OLEHKON
WToro: 108 108

13.1. CopepxaHme QUCLUMIUHDI

n/n HanmeHoBaHue pasgena
CopepxaHuve pasgena gucunninHbl
ANCUMNANHDI
1. NNekuunn
11 AHanoroeble M UUPpPOBLIE BeENWMYUHBI. [BOMYHOE (GUHApHOE)
Crioco6bl npeacrtaeneHune. [lpeactaBneHne uymcen € PUKCUPOBAHHOM
3anaton. [lpeacrtaBneHne 4ucen C nNnaealwen 3ansiTon.
npeacTaBneHus
MHGOPMALIN MNpeacrtaeneHne oTpuuaTenbHbiX  uYucen.  ApudmeTtmnyeckune
' onepauun ¢ ABOMYHbIMU Yncnamu. [pyrne cnocobbl KoanpoBaHuUs
yucen.
12 Bynesa anre6pa. Anrebpa nepeknoyeHuit. OCHOBHblE TEOPEMbI
6yneson anrebpsbl. Jlornyeckme yHkunn. KaHoHuveckne opmbl
byneBa anrebpa n| Y firesp CPYHKLL ¢op
rniornyeckom yHKLMN. CoBepLueHHas AN3bIOHKTMBHAsA
norunyeckne QyHKUUn.
HOopMarnbHas dopma. CoBepLueHHas KOHBIOHKTMBHAS
HopMarnbHas opma.
13 Jlornyeckne anemeHTbl. [loniHble “  MUHUMAanbHble Habopbl
nornyecknx (PyHKUMIM 1 3neMeHToB. MuHMMM3aums Norm4eckmx
MpeobpasoBaHus y N
- dyHkumn. Kaptbl KapHo. MuHummsaums normdecknx yHKUMA ¢
NOrnYecKknx pyHKLMIA.
nomowibto  kapt KapHo. T[lpuBegeHne k 6asucy WITN-HE.
MpuBegenwue k 6asncy N-HE.
14 HanpsibkeHne nutaHus. YpoBeHb JIOrM4yeckon eanHuubl. YpoBeHb
Norn4eckoro HynS. MNepepatoyHas XapaKkTepucTuka.
MomexoycTonunBocTb. MakcumanbHas BenuynHa BXOLHOMO TOKa.
OyHKUMOHASbHbIE,
CTaTAYECKUE MakcumanbHaa BenuuMHa BbIXOAHOrO Toka. KoaddmumeHT
,EI,VIHaMVIl-IeCKl;Ie o6beauHeHus no Bxoay (fan-in). KoadduuneHT passeTsneHns no
' Bbixogy (fan-out). NoTpebnsiemad MOLIHOCTb B CTaTU4ECKOM
BPEMEHHbIE, YaCTOTHbIE
XBDAKTEDACTKN pexunme. oTpebnsaemass MOWHOCTb B peXnme NepeknioveHus.
CprK I/IgHaJ'IbeIX BeicTpoaenicTeue norn4eckoro anemMeHTa. 3apepxka
6]’31/0KCI)-lB NepeknyYeHns Bbixoda U3 COCTOSHUA NOrMYeckon 1 B COCTOAHME
' noruveckoro 0. 3agepxka NepeknoyeHns Bbixo4a U3 COCTOSIHUSA
norunyeckoro 0 B coctosiHue rnoruyeckonm 1. JHeprusa (pabota)
€4VHNYHOro NepEeKIYeHns
15 MpuHUMNBI NpoeKkTMpoBaHMA 06a30BbIX FIOMMYECKUX JNEMEHTOB.
[MpoeKkTpoBaHME CIOXHbIX JIOrMYECKUX SNEMEHTOB. Tunbl
lMpoekTupoBaHue BbIXOAHbIX KackagoB UMdpoBbIX aremeHToB. Lindposas noruka
6a3oBbIx NOrNYECKNX | HA MPOXOAHbIX TpaH3aucTopax. AQuddepeHunanebHblie normndeckme
9NEMEHTOB  UMPPOBBIX | ANIEMEHTbI Ha NPOXOAHbIX TPaH3UCTOpax. Cxewmbl
cucTem. BOCCTaHOBEHUSA YPOBHS. Lindposas noruka Ha
KOMMMeMeHTapHbIX Kroyax. BcnomoratenbHble  yCcTpomncTBa
UM POBON NOTUKN.
16 lNpoekTnpoBaHune MeTtoauka NPOEeKTMPOBaHUA yHKLIMOHaNbHbIX y3noB




bYHKUMOHAmNbHbIX  Y3r0B
KOMOWHALUMOHHOrO TUNa.

koMBUHaUMoHHOro Tuna. MynbTunnekcopbl. MynbTUnnekcopbl Ha

NPOXOAHbIX  TpaH3UCTOpax W  KOMMSIEMEHTAPHbIX  Krtovax.
YHuBepcanbHbIN nornyeckum MOAynb. MpuopnUTeTHbIN
MynbTunnekcop. [HdemynbTunnekcop. [demynbTunnekcop Ha

NPOXOAHbIX TpaH3ucTtopax. [BonyHblin gewwmdppatop. [JBOMYHLIN
Lwncpparop.

2. lTabopaTopHble paboThbl

2.1 CriocoBh NaGopatopHas paGota 1. ABonuHoe (6uHapHoe) npeAcTaBneHne
NPEACTABNEHMS yucen. [lpegcraBneHne 4yucen c vd‘)VIKCVIvaBaHHOVI 3ansiTon.
MHChOpMALIN. MpencraeneHune uncen ¢ nnasatowen 3anaton. NMpeacraesneHune

oTpuuaTenbHbIX YMcern.

2.2 Bynesa anrebpa n | JlabopaTtopHas pabota 2. [llocTpoeHuMe KaHOHMYecknx ¢opMm
nornyeckne PyHKUnn. norn4ecknx oyHKUMm

2.3 JlTabopaTopHas pabota 3. MuHUMM3aunsa normvecknx OYHKUUN ¢

NomMoLLbo KapT KapHo
Mpeobpa3zoBaHus .
FIOFMYECKIAX hYHKLMIA. JlabopaTtopHasi pabota 4. lNpuBeaeHve Jorn4ecknx PYHKUNA K
6asuncy UIN-HE. MNpuBeneHue normyeckux oyHKUMA k 6asmcy U-
HE

24 DyYHKUMOHAnNbHbIE, JlabopaTtopHasa pabota 5. OnpegeneHne YHKUNOHAIbHBIX,
cTatudeckue, CTaTU4eCcKMX, [OMHAMUYECKMX W  BPEMEHHbIX NapameTpoB
ANHaMmunyeckue, NOrNYECKNX ANIEMEHTOB
BPEMEHHbIE, YaCTOTHble
XapakTepUCTUKM
YHKLUNOHAMNBbHbIX
6G110KOB.

2.5 lNpoekTupoBaHme JlabopaTopHas paboTta 6. [NpoekTnpoBaHne 6a30BbIX NOrMYECKMX
6a3oBbIx NOrNYECKNX | ANEMEHTOB
3fIEMEHTOB  UMNpPOBbIX
CUCTEM.

2.6 JlTabopaTopHas paboTta 7. PaspaboTka npoekta MynbTuUnnekcopa
MpoekTnpoBaHue JTabopaTopHas paboTa 8. PaspaboTka npoekTa
PYHKUMOHAMbHbIX Y3M0B | AeMynbTUnnekcopa

KOMOWHaLMOHHOro TUna.

JlTabopaTtopHas pabota 9. PaspaboTka npoekta yHMBepCcasribHOro
NIOrM4eCcKoro Mogynsi.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATWIA (KONIMYECTBO YacoB)
Ne HavnmeHoBaHue Temsbl
Mpaktu- | Jlabopatop- pynnosble  CamocTosiTenn-
n/n (pasgena) gucuunimHel Jlekumm Bcero
yeckue Hble KOHCynbTauum | Hasi pabota
1 Cnocobbl npenctaBneHuns 2 2 2 4 10
WMHpopmMaLnK.
o | bynesa anrebpa n 6 2 2 4 14
nornyeckune yHKUMMU.
3 MpeobpasoBaHus 8 4 4 8 24
NOrnyecKnx PyHKUNn.
®yHKUMOHamNbHbIE,
cTatmyeckue,
4 | AnHamuyeckve, 4 2 2 8 16
BPEMEHHbIE,  4acCTOTHblE
XapaKTepUCTUKK
YHKLMOHamNbHbIX GITOKOB.
MpoekTuposaHue
5 | 6asoBbIx norn4yecknx 4 2 2 4 12
3NEMEHTOB undpoBsbIX
CUCTEM.
6 | MpoekTupoBaHue 12 6 6 8 32




YHKLUMOHAMNbHbLIX  Yy3roB
KOMOWHAaLIMOHHOro TUna.

NToro: 36 18 18 36 108

14. MeToaM4yeckne ykasaHus Ans ob6y4aroLwmxca Nno 0CBOEHUMIO AUCLUMNIINHDI

N3yyeHune ANCLMNINHDI «OcHoBbI MUKPOCXEMOTEXHUKN» npegycmaTtpuBaeT
ocyLlecTBrneHne y4yebHOM OeATernbHOCTU COCTOsWEen u3 AByX 4acTen: obydeHuss CTyoeHTOoB
npenogaBaTenieM M CaMOCTOATENbHOW Y4eOHOM [AesaATenbHOCTM CTYAEHTOB MO  U3YYEHUHO
ANCLUNIINHBI.

AvcumnnmHa  «OCHOBbI  MUKPOCXEMOTEXHUKM»  peanunsyeTcs C MNpUMEHEHNEM
9NEKTPOHHOIo 0BYYEeHUS N ANCTAHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMN.

B yuebHOM npouecce wncnonb3yTca criegytowmne obpasoBaTenibHble TexHonoruu. [lo
oGpasoBaTtenbHbIM hopmam: nekumm; nabopaTopHble paboTbl; MHANBMAYanNbHbIE 3aHATUNA. 1o
npeobnagarowum Metogam U npuemam  obydvyeHus: OBbACHUTENbHO-UNMCTPATUBHbIE
(obbAcHeHMe, nokas—aeMoHcTpauma yyebHoro maTepuana v ap.); akTuBHble (aHanua yd4ebHom
N Hay4YHOW NUTepaTypbl, COCTaBNEHNE CXEM N OP.) U UHTEPAKTUBHbIE, B TOM YUCIIE U rPYyNnoBble
(B3aMMHOe obyyeHue B dhopMe NOArOTOBKUM U OOCYXOEHUS A0KNagdoB); MH(OPMAaLUMOHHbIE;
KOMMbIOTEPHbIE; MynbTUMeaunHble (paboTa C canTamu akageMUdecKux CTPYKTYp, HayyHo-
nccnenoBaTenbCKUX OpraHn3aunin, aNeKTPOHHbIX 6ubnunoTtek n ap., paspaboTka nNpeseHTauuin,
coobLeHnn n goknagos, pabota ¢ aNEeKTPOHHLIMK 0ByYaroLWMMK NporpaMmmMamMm u T.n.).

MoaroToBka K NEKUMsM sIBNsieTCa OAHUM M3 BUOOB CaMOCTOATENbHOW paboTbl CTyAEeHTOB-
marnctpoB. CrtygeHTam, 4TobObl XOpowo oBnageTb Yy4ebHbIM MaTepuanom, Heobxoaumo
BblpaboTaTb HaBblkKM MNPaBWUIBHOM W MNNaHomepHon paboTtbl. Nepen HayanoM NEKUMOHHbIX
3aHATUA HagO NPOCMOTPeTb BCe, YTO ObINO caenaHo B npedblgywmi pas. 3TO NO3BONUT
COCpPenoTOuMTb BHMMAHWE WU BOCCTAHOBUTb B NaMATU YXXe UMEKLWMECs 3HaHUSA No JaHHOMY
npegmety. Kpome TOro, Takom mMetoq MOMOXET Nydlle 3anoMHUTb Kak cTapoe, Tak U HOBoe,
yrnyouT noHMMaHuMe TOro M LpYyroro, Tak Kak npu 3TOM YCTaHaBMMBAKTCA CBS3M HOBOMO CO
CTapblM, YTO SBMSETCA He TONbKO o0bsA3aTenbHbIM, HO WU OCHOBHbIM YCIOBMEM [yBOKOro
oBnageHus matepuanom. Yem petanbHee M3ydaemMoe accoLMupyeTcs C U3BECTHbIM paHee,
TEM MPOYHEE COXpaHsAeTCs B NaMATh U BbiCTpee BCNOMHUTL, Korda TpebyeTcs.

Mpuctynasd K wu3y4yeHUO HOBOrO MaTtepumana, HeobxogumMo CocpefoTouuTbes, T.e.
CKOHLEHTpPUpOBaTb BHUMaHME W He OTBMEeKaTbCA OT BbINOSIHAEMOM paboTbl, MOMHHA, 4YTO
KenaHwe 3anoMHUTbL $BMSETCS rapaHTuen YycnewHon paboTbl, OTCYTCTBME Xe BOMM K
3anoOMMNHaHUIO CHMKaET 3PPeKT BOCMPUATUS.

CnegyeT noMHUTb O TOM, 4TO 4epe3 nNeKuMl nepegjaeTca He  TOMbKO
CUCTEMATU3NPOBAHHLIN TEOPETUYECKU MaTepuarn, HO W MOCTUraeTcsa MeToAuKa HayyYHOro
nccrnegoBaHWst M yMeHMe CcaMOoCToATenbHo paboTaTtb, aHanuM3upoBaTb pPas3nNUYHOro poaa
ABNEHUS.

3anucbiBaTh Ha fekumMm HeobxoamMmo rnaBHoe, He CTpeMsACh 3adoMKCUpoBaTh BCE CIOBO B
cnoBo. BbibpaTb xe rmaBHoe 6e3 NoHMMaHus npegMmeTa HEBO3MOXHO. Hanvyune cobcTBEHHOrO
KOHCMEeKTa neKkuuin Mo3BONSET elle pa3 03HAKOMUTbLCH, MpoayMaTtb, pa3obpaTbCsi B HOBOM
mMaTtepuarne, Tak Kak He4OCTaTOYHO XOPOLLO MOHATbIE BO BPEMS NEKLMM MOMNOXEHNST MOTYT ObITb
BOCCTaAHOBIMNEHbI B NaMATW, COMOCTaBMEHbl C APYIMMW, OOAYMaHbl, OOMOSHEHbI, YSICHEHbI U
pacwmpeHbl C nomowpblo yvyebHouW nuTepatypbl. 3anucym  aBRAlTCA  nocobuamu  ons
NOBTOPEHMS, AAKOT BO3MOXHOCTb OXBATUTb COAEPKaHME NEKUMM 1 BCEro Kypca B LLefoM.

Mpn 3TOM XOpOLWO OBNageTb CoOaepPXKaHNEM NEKLMN — ITO:

- 3HaTb TEMY;

- MOHMMAaTb 3HA4YeHME N BaXXHOCTb €€ B JaHHOM KypCe;

- YeTKO NPeACcTaBNATb NNaH;

- YMETb BbI4ENNTb OCHOBHOE, MMaBHOE;

- YCBOWUTb 3Ha4YeHWe NPUMEpPOB U UICTPaUni;

- CBSI3aTb BHOBb MOSyYEeHHbIE CBEAEHUS O NpeaMeTe UK SBNEHNN C YXKE UMEIOLLIMMUCS;

- IPeACTaBNATb BO3MOXHOCTb M HEOHXOAMMOCTb NPUMEHEHUS NONYYEHHbIX CBEAEHWNA.




CyulecTtByeT HECKOSbKO 06LLMX npaBun paboTbl Ha NeKunn:

- NeKuMn No Kaxgomy npegmeTy 3anucbiBaTb YyAobHee B OTAEerbHbIX TETpaasx, OCTaBnss
LUMPOKME NONSA ANs NOMETOK;

- K MpOCNyLWMBaHUIO NeKUMA crnefyet roTOBUTbCH, YTO MO3BONUT B Mpouecce neKkumu
OTAENUTb MMaBHOE OT BTOPOCTENEHHOIO;

- NeKuMm HeobxoaMMOo 3anucbiBaTb C CAMOro Hayana, Tak Kak OHO 4YacTo OblBaeT KI4OoM
KO BCeW TeMe;

- TaK Kak [JOCMOBHO 3anucaTb JeKUMI0 HEBO3MOXHO, TO HeobXxoauMMO B KOHCMEKTe
oTpaxaTb: (popMynbl, OnpefeneHnsi, CXembl, TPyAHble MecTa, MbICNKW, npuMmepbl, ¢akTbl U
MOMOXEHUs OT  KOTOPbIX 3aBUCUT MOHWMaHWE T[NaBHOrO, HOBOE W  HE3HaKoOMOE,
HeonybnMKoBaHHbIE JaHHbIE, MaTepuan OTCYTCTBYIOLWMIA B y4eOHUKaxX 1 T.0.;

- 3anucbiBaTb HaZo CXaTo;

- BO BpPEMS NEKUUN BaXKHO HENpPepbIBHO COXpPaHsATb paboyytd yCTaHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

N3yyeHne TeopeTnyeckoro matepmana B JaHHOM Kypce He OorpaHM4mBaeTcsl MOArOTOBKOM
K nekuusam n paboTon Ha AaHHOM BuAe 3aHATUMKW. JIeKUMOHHas 4acTb Kypca OpraHuyecku
B3aMMOCBSi3aHa C MHbIMW Buaamun paboT: HanucaHMem pedepaToB, y4acTnem B nabopaTopHbIX
paboTbl, NOArOTOBKON M cAayen 3ayeTa no AUCLMNIIMHE, B CTPYKTYPE KOTOPbIX Takke BonbLuoe
3Ha4yeHne NMeeT caMocTosTeNbHasa paboTta cTyageHTa.

CamocToaTenbHas paboTta oby4varolmxcsa Hapsiay C ayauTopHOW nNpencTtaBnsieT ogHy 13
dopm y4ebHOro npouecca M SABMASETCA CYLIECTBEHHOM €e 4acTbio, 4To Haumbonee SpKo
npeacraBfeHo B npouecce noarotoBku marnctpos. [locrnegHee o06ycrnoBrneHoO TeM, 4TO
camocTosTenbHasi paboTa npegHasHayeHa Ans GopMMpoBaHMA HaBbLIKOB CaMOCTOSTENbHOM
paboTax kak BoobLue, Tak U B y4eOHOWN, HAay4YHOWN OeATENbHOCTU, (hopMMpPOBaHME U pasBUTUE
CMOCOBHOCTN MpuMHMMAaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOATENbHO peluatb npobnemy,
HaxXo4MTb KOHCTPYKTUBHbIE PeLLEHUS, BbIXO U3 KPUSUCHOW CUTyauumn u T.4.

CamocTosTenbHas pabota opMUpyeT CaMOCTOATENbHOCTb HE TOMbKO Kak COBOKYMHOCTb
YMEHUA N HaBbIKOB, HO M KaK YepTy XapakTepa, UrpatwoLLyto CYLIECTBEHHYIO pOSib B CTPYKType
MIMYHOCTM  COBPEMEHHOro  creuuanucta Bbicwen kBanudpukauun. OHa  BOCNUTbIBAET
CaMOCTOATENbHOCTb Kak 4epTy Xapaktepa. Hwukakme 3HaHMSA, MOMy4YeHHble Ha YpPOBHE
NacCUBHOIO BOCMPUATUSA, HE CTaBLLUME 0OBLEKTOM COBCTBEHHOM YMCTBEHHON M nabopaTopHoOWn
paboTbl, HE MOTYT CYNTATLCS NOAMMHHBLIM AOCTOSHUEM YernoBeka.

[laBas BO3MOXHOCTb pacwupsaTb U oborawaTb 3HAHWHA, YMEHUS MO UHAMBUAYaASbHbIM
HanpaBneHusaM,  camocTosTenbHass  pabota  obydaiwouwerocs  no3sonser  cosgaTb
pPa3HOCTOPOHHMX creumanucToB. B npouecce camocTtoaTenbHoW paboTbl pasBuBaloT
TBOPYECKME BO3MOXHOCTM OOyvatowerocsi, npu 3ToOM camocTosTenbHass paboTta 3aBepLuaeT
3agayn Bcex BMAOB y4ebHom paboThl.

CamocTosTenbHas pabota - 370 nnaHupyemas paboTta oby4varomxcs, BbiNonHseMasi no
3afaHu1o 1 Npu MeToaudecKoM PyKOBOACTBE npenogasaTens, Ho 6e3 ero HenocpeacTBEHHOro
yyactus. lNpenogaBatenb, BeAyLM 3aHATUS, OpraHu3yeT, HanpaBnsieT CaMOCTOATESbHYHO
paboTy oby4darwmxca 1 okasbiBaeT UM Heobxoammyro nomolb. OgHako CaMOCTOATENbHOCTb
obyvarowmxca [OofmkHa npesblwate 06bemM paboTbl, KOHTPONMPYEMOW npenodaBaTesieMm
paboTbl, U UMETb B CBOEN OCHOBE MHAMBUAYASbHYO MOTUBaLMIO 0By4YatoLLerocs no nony4yeHuto
3HaHUN, HeobxoOoMMbIX M AOCTaTOYHbIX ANs Gyayuwien npodeccuoHanbHOW AesATEenbHOCTU B
n3bpaHHon cdepe. lNpenogaBaTtens npyM HeEOOGXOAMMOCTM MOXET OKa3sbiBaTb COOEWCTBME B
BblpaboTKe M  KOppeKkuuMu OaHHOW MOTMBaUUKW, feXxalwewm B OCHOBE MOCTPOEHUS
CaMOCTOATENbHOM AEeATEeNbHOCTU 0Oyyarowerocsa no WU3ydeHUo AUCLMNIUHBI, MONyYeHUIo
HeobXo4MMbIX 3HAHWI N HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr obyyeHue peLwleHuio 3agad onpeneneHHomn
chepbl gestenbHocTn. OpgHako kak 6bl xopowo He obyvanucb obyyarowmecs cnocobam
peweHna 3agad B ayautopuu, copmmpoBaTb CpeacTtBa NPaKTUYECKON OeATENbHOCTU He
yAacTCs, Tak KaK Kaxabl cnyyam npakTuUkm ocobbli 1 Ana ero pelweHns cnegyet Bblpabotatb
0cobbI NpodeCCUOHanNbHbIN CTUMb MbILLIIEHWS.



OcHoBoOV caMoCTOATENbHON pPaboTbl CNYXXUT Hay4YHO-TEOPETUYECKMN KypC, KOMMIEKC
nosly4eHHbIX obyyatowmmes 3HaHnin. OCHOBHON, Hanbonee 3KOHOMUYHON POPMON NONYYEHNS U
YCBOEHUSI MHOPMaLMK, TEOPEeTUYECKMX 3HaHWMW B BYy3e SABMSETCS NeKkuus, no3sonstowas
BOCMPUHSATb 3HAYUTENBHYIO CYMMY OCHOBHbIX 3HAHUW M MOTOMY CMOCOBCTBYOLASA MOBbLILEHUIO
NpoAyKTUBHOCTM BCeX Apyrmx oopm yvyebHoro Tpyaa.

Pesynbtatr 00y4yeHna un camoctodTenbHon paboTbl obyyaroueroca npeanonaraet
Hanuymne criegyoLwmMx COCTaBASOLWMX:

- MOHMMaHWe MeToA0SI0MYECKUX OCHOB MOCTPOEHUS U3yYaeMblIX 3HAHWUNA;

- BblA€eHMe rMaBHbIX CTPYKTYp y4eOHOro Kypca;

- (bopmmpoBaHme cpeacTB BbipaXXeHus B JaHHOM obnacTu;

- NOCTPOEHME METOAUK peLleHns 3aad 1 opueHTaumm B npobnemax (cutyaumnsx).

CamocTosaTenbHaa pabota obyvarowmxcs npu un3yvyeHun aucumnnuHbl «OCHOBBI
MUKPOCXEMOTEXHUKNY BKNIOYaeT B cebs: ndyvyeHne TeopeTU4eckon YyacTn Kypca, NoarotoBKy K
BbIMNOMIHEHUIO NlabopaTopHbIX paboT, HanucaHue oT4eToB MO JflabopaTtopHbiM paboTam,
noaroToBKY K 3a4eTy.

CamocTtosTenbHas paboTta cTygeHTa npu  u3ydeHun  aucumnnuHbl  «OCHOBBbI
MUKPOCXEMOTEXHUKNY BKITlOMaET B cebs:

n3y4yeHne TeopeTmYeCcKon YacTu Kypca — 10 vacos
noaroToBKy K TabopaTopHbIM 3aHATUAM — 10 vacos
HanncaHne OT4EeTOB Mo NnabopaTtopHbiM paboTam — 6 yvacos
NoAroTOBKY K 3a4eTy — 10 vacos
nToro — 36 yacos

15. lNepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW NUTEpPaTypbl, PECYPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIINHDI

a) OCHOBHas nutepaTypa:

NcTouHUK

Conopos, B. C. OnekTpoHuka n cxeMoTexHuKa : ydebHoe nocobue : B 2 yactax / B. C. Conopgos,
A. A. Macnos, A. B. KanyeHoB. — MypmaHck : MI'TY, 2017 — Yactb 1 — 2017. — 200 c. —
ISBN 978-5-86185-937-0. — TeKkCT: 3neKTpOHHbIA// JlaHb : 3neKTpPOHHO-6MGNMoTeYHas
cuctema. — URL.: https://e.lanbook.com/book/142637

Conopos, B. C. OnekTpoHuka n cxeMoTexHuKa : ydebHoe nocobue : B 2 yactsax / B. C. Conopos,
A. A. Macnos, A. B. KanyeHoB. — MypmaHck : MI'TY, 2017 — Yactb 2 — 2017. — 224 c. —
ISBN 978-5-86185-938-7. — TeKkcT: 3neKTpOHHbIA// JlaHb : 3neKTpPOHHO-6MGNMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/142638

CtporoHoB A.B. Peanusaums uudpoBbix ycTponcTB B Ha3nce mporpaMMmpyeMbiX MOMMYECKNUX
MHTEerpanbHbIX cxeMm : yyebHoe nocobue / CtporoHoB A.B.. — CapaTos : An N Op Meguma, 2019.
— 151 c. — ISBN 978-5-4497-0208-1. — TeKCT : 3NEKTPOHHbIN // DNeKTpOHHO-6MBNMoTEeYHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/83658.html

®omuH [.B. OCHOBbI KOMMbIOTEPHOWM 3NEKTPOHUKM [DNEKTPOHHBIA pecypc] : y4ebHoe nocobue
ans ctygeHToB By30B / [1.B. ®omunH. — OnekTpoH. TekcToBble AaHHble. — CapaToB: By3osckoe
obpasoBaHue, 2017. — 107 C. —  2227-8397. — Pexvm  poctyna:
http://www.iprbookshop.ru/57257.html

Mukywinn A.B. LindpoBas cxemoTexHuka [ONeKTpoHHbI pecypc] : moHorpadus / A.B. MukyLInH,
B.M. CeouHmH. — OnekTpoH. TeKkcToBble AdaHHble. — HoBocubupck: Cubupckun
rocy4apCTBEHHbIA YHUBEPCUTET TeNneKoMMyHUKaLumim n nigopmatumku, 2016. — 319 c. — 978-5-
91434-036-7. — Pexxum goctyna: http://www.iprbookshop.ru/69569.html

0) gononHuTenbHasa nuTepartypa:

Ne n/n McTOYHMK
6 AnekceHko, A.I'. MukpocxemoTexHuka : ydebHoe nocobue ans cTyd. By30B, obyd. no cneu,.:
" | "®usmka 1 TEXHOMNOrMsi MaTtepuanos 1 KOMMOHEHTOB 3NEKTPOHHOWN TEXHUKK",




"MUKpO3neKTpoHUKa 1 NonynpoBoaHMKOBbIe Npubopbl” / A.I'. AnekceHko, N.U. LarypuH .— 2-e
n3g., nepepab. n gon. — M. : Pagmo un cBsasb, 1990 .— 496 c.

YrptomoB E. Undpoeas cxemotexHuka / E. YrptomoB. — CI16: EXB-Ietep0bypr, 2004. — 520 c.

Hoeukos HO.B. BBegeHune B ungpoByto cxeMoTexHUKy [OnekTpoHHbI pecypc] / KO.B. Hosukos.
— OneKTPOoH. TeKCToBble AaHHble. — M. : UIHTepHeT-YHuBepcuteT VIHhopMaLMOHHbIX
TexHonorun (MHTYWT), 2016. — 392 ¢. — 5-94774-600-X. — Pexum gocTyna:
http://www.iprbookshop.ru/52187.html

Jlanre MN.K. CoBpemeHHas MMKpOCXeMOTEXHMKa : nabopaTopHbin npakTukyMm / Jlanre M.K.. —
Cawmapa : Camapckui rocyaapCTBEHHbIN TexHuyeckun yHusepcutet, O6C ACB, 2018. — 176 c.
— ISBN 2227-8397. — TeKCT : aNeKTPOHHbIN // QnekTpoHHO-bubnmoTteyHasa cuctema IPR
BOOKS : [canT]. — URL: http://www.iprbookshop.ru/91798.html

10.

CyxaHoBa, H. B. OCHOBbI 3neKTPOHMKU U LUPPOBON CXEMOTEXHUKM : yuebHoe nocobue / H. B.
CyxaHoBa. — BopoHex : BI'YWUT, 2017. — 95 c. — ISBN 978-5-00032-226-0. — TekcT :
3NEKTPOHHBIN // JlaHb : 3neKTpoHHO-6ubnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/106780

11.

Bopucos A.B. Lindposas obpaboTka curHanos : ydebHoe nocobue ansa 6akanaspos 11.03.03
«KoHCTpynpoBaHme 1 TEXHONOMsI ANEKTPOHHBIX CPpeacTB», Npodunb — «HOopMaLMOoHHbIE
TEXHOJOMMM NPOEKTUPOBAHNST PaanO3aNEKTPOHHbBIX cpeacTBy / bopucos A.B., LayapmaH A.A..
— HoBocnbupck : Cubnpckuin rocyaapCTBEHHbIV YHUBEPCUTET TENEKOMMYHUKALNA 1
uHdopmatmkn, 2019. — 142 c. — ISBN 2227-8397. — TeKCT : 3NeKTPOHHbIN // DNEeKTPOHHO-
bubnuoteydHas cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/102147.html

12.

A6agynaes LW.-C.0. Cnctema aBTOMaTtmM3MpoBaHHOIO NPOEKTUPOBaHUSA NpMbopoB
MuUKkpoanekTpoHukn (CAIP mukpoanekTpoHukm) / LW.-C.O. Abgynaes.— Maxadkana : Hayka
AHLL, 2011 .— 228 c. (1)

13.

Xoposwuy M. NckycctBo cxemoTexHuku / . Xoposud, Y. Xunn ; MNep. ¢ aHrn. b.H. BpoHuHa [n
ap.] .— Wsga. 7-e .— Mocksa : Mup : BUHOM, 2011 .— 704 c. (1)

14.

Mypomues, [1. FO. MatemaTtudeckoe obecneuveHne CANP : yyebHoe nocobue / . HO.
Mypomues, . B. TiopuH. — 2-e n3a. nepepab. n gon. — CaHkT-lNeTtepbypr : JlaHb, 2021, —
464 c. — ISBN 978-5-8114-1573-1. — TeKCT : aNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-
onbnnoteydHas cuctema. — URL: https://e.lanbook.com/book/168620

15.

BopoHos t0.A. MogennpoBaHue TEXHOMOMMM U NapameTpoB KPEMHUEBBIX HAHOPa3MEPHbIX
TpaHaucTopHbix cTpykTyp / KO.A. BopoHos ; Kackos C. HO. ; MovankuHa O. P. — Mockga :
MNDWU, 2012 .— 80 c. // AnekTpoHHO-OMbnnoTeyHas cuctema. — URL :
http://biblioclub.ru/index.php?page=book&id=231695

16.

KongpawwmH A.A. CoBpeMEeHHbIE TEXHOSOMMUN U3FOTOBIIEHUS TPEXMEPHBIX ANEKTPOHHbIX
ycTtponcts / KongpawwmH A.A., JlamuH A.H., Cnenuos B.B.. — Mocksa : TexHocdepa, 2019. —
210 c. — ISBN 978-5-94836-504-6. — TeKCT : aNeKTPOHHbIV // SNeKkTpoHHO-6ubnuoTeyHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/99116.html

17.

MyxoBcknii B.H. CxeMoTexHMKa BbICOKONPOM3BOAUTENBHbIX BbIYUCIUTENbHBIX CUCTEM :
yyebHoe nocobue / MNMyxosckuii B.H., MNbasyeHko A.O., YepHbin C.A.. — PocToB-Ha-[oHy,
Taranpor : Uspatenscteo KOxHOro oegepansHoro yHmepcuteta, 2019. — 229 c. — ISBN 978-
5-9275-3432-6. — TeKCT : 3NeKTPOHHbIN // AneKkTpoHHO-6nbnuoTteyHas cuctema IPR BOOKS :
[canT]. — URL.: http://www.iprbookshop.ru/100203.html

18.

MarntokoB C.I1. CxeMOTeXHUYEeCKOEe MPOEKTUPOBAHNE SNEKTPOHHbBIX CPEACTB @ y4ebHoe nocobue
/ Mantokog C.I1., CaeHko A.B., Nanuin A.B.. — PocToBs-Ha-[loHy, TaraHpor : N3gaTenscTBo
KOxHoro cepepansHoro yHuBepcuteta, 2019. — 92 c. — ISBN 978-5-9275-3380-0. — TekcT :
3NEKTPOHHBbIN // DneKkTpoHHO-6ubnuoteyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/100217.html

19.

MBaHoB B.H. MNMpumeHeHne KOMMNBIOTEPHBIX TEXHOMOMMIA NPY NPOEKTUPOBAHUN INEKTPUHECKMX
cxem / MBaHoB B.H.. — Mocksa : COJIOH-IMpecc, 2019. — 226 ¢. — ISBN 978-5-91359-229-3.
— TeKcT : aNeKTPOHHbIN // AnekTpoHHO-6nbnnoteyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/90348.html

B) MHPOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduLmanbHbIe pecypchbl

NHTEpHeT)*:
Ne n/n Pecypc
20. | http://www.lib.vsu.ru — 3oHanbHas Hay4YHas 6ubnuoteka BI'Y

21. | http://www.moodle.vsu.ru

22. | https://e.lanbook.com — OBC «JlaHb»

23. | https://biblioclub.ru — 3bC «YHuBepcutetckasi 6MbnmoTeka OHNamH»
24. | www.iprbookshop.ru — O6C «IPRbooks»



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4743&TERM=%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D0%BE%D0%B2,%20%D0%AE.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=231695
https://lanbook.com/
https://biblioclub.ru/
http://www.iprbookshop.ru/

| 25. | https://elibrary.ru — Hay4Has anektpoHHas 6ubnuoTeka |

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHusi AnNs CamocTosiTeNibHOM paboTbl

Ne n/n McTOoYHMK

KypraHckuin, C.1. Pa3spaboTka npoektoB B cpege CAINP QUARTUS II. Yactb 1. OcHOBHbIe
aTanbl NpoeKkTUpoBaHus: ydebHo-metoamyeckoe nocobue / C.U. Kypranckui, O.N. [lybposckun,
E.P. lluxaues, M.[l. MaHsikuH // BOpOHEXCKMI rocyaapCTBEHHbIV yHUBEpCUTET. - BopoHex. -
2016. - 34 c. — URL : http://www.lib.vsu.ru/elib/texts/method/vsu/m15-265.pdf

OcHoOBbI LicbpOBO 3NEKTPOHUKK : y4ebHOe nocobue ans By30B : [ANnd cTyd. 5-6 K. o4HON n
OYHO-3a04. opm obyyeHns dpus. pak. HanpasneHusa 010800 - Paguodumsmka, cneunansHOCTH
010801 - Pagmodusuka n anektpoHukal. Y. 2. / A.M. bobpeluos, A.l'. Kowenes ; BopoHex. roc.
YH-T .— BopoHex : i3paTtenbcko-nonurpaduyeckmin ueHTp BopoHexckoro rocyaapCTBEHHOMO
yHuBepcuTeTa, 2012 .— 38 c. : un., Tabn. <URL:http://www.lib.vsu.ru/elib
/texts/method/vsu/m12-169.pdf>

LindbpoBas anekTpoHuMKa : NpakTU4eckoe pykoBOACTBO : [Ansa cTya. dms. dak. Hepaanoums.
npoduns n ctya. ak. komnbtoTep. Hayk cneymansHocTen: 010400 - dusmka, 071900 -
MHdopmaumnoHHbIE cUCTEMBI U TexHorormu] / BopoHex. roc. yH-T ; cocT.: B.W. 3axapos, O.I1.
CoutHeB .— BopoHex : UIML, BI'Y, 2011 .— 50 c.

26.

27.

28.

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble Mpu peanusauum y4ebHOM
OUCUMNNUHBbI, BKMOYaA [AOUCTAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

B yuyebHOM npouecce wucnonb3yrTCca cnegywowme obpasoBatenbHble TexHonornu. [lo
obpasoBaTenbHbIM dopMaM: fnekumn; nabopaTtopHble paboTbl, FPYMNMnoBble KOHCYNbTaLUw,
nHauBmayanbHole 3aHATMS. Mo  npeobnagalowmm  meTogam W npuemam  obyyeHus:
00 BACHUTENBHO-UNMIOCTPATMBHbLIE (06BACHEHME, NOKa3—4EMOHCTpaunsa yyebHOro martepuana
W Op.); akTMBHble (aHanu3 yy4yebHOW M Hay4yHOW nUTepaTtypbl, COCTaBNEHWe Cxem U ap.) U
WHTEpPaKTUBHbIE, B TOM 4uCfe W rpynnoBble (B3auMHoe obyyeHne B dhopme noaroToBKU U
obcyxaeHus OoKNagoB); WHAOPMAUWOHHBLIE, KOMMbIOTEPHbIE; MyNbTUMeAunHble (paboTa C
caTaMn akageMuUyeckux CTPYKTYp, HayYHO-UCCrneaoBaTenbCKUX OpraHu3auun, 3neKTPOHHbIX
onbnnoTek n ap., paspaboTka npe3eHTaumn, COoOLLEHNI N OOKNaaoB, paboTa ¢ 9NeKTPOHHbIMU
obyvaroLwmmm nporpamMmamm 1 T.0.).

18. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUUNIINHDI:

JTabopaTtopus KomnblOTEPHbIX TexHonornn, CAIMNP n matematnyeckoro MoaenupoBaHUs
Kapeapbl PU3NKN TBEPAOro Tena v HaHOCTPYKTYpP: koMmnbloTepbl Pentium Intel Corei7 - 6 wr.,
komnbtoTepbl Pentium Intel Core Duo - 8 wr, C JMLUEH3NOHHBbIM NPOrpamMMHbIM
obecne4veHnem:

Microsoft Windows 7 (gorosop 3010-15/207-19 ot 30.04.2019);

Quartus Il (version 9.1 nuueHsna Build 304 01/25/2010 WebEdition);

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe n/vwnn cesoboaHoe MO,
nnuensus: https://ru.libreoffice.org/about-us/license/);

Peanusauua OMcunnnuHbl ¢ NPUMEHEHUEM 3IIEKTPOHHOrO OBYyYEeHWs U ANCTaHUUOHHBLIX
obpasoBaTernbHbIX  TEXHOMOrMM  OCyLIeCcTBnsieTcd 4epe3 obpasoBaTernbHbIA  MopTan
"ONeKTPOHHbLIN yHMBepcuTeT BIY".

19. OueHo4Hble cpeacTBa Ansd npoeeaneHusA TeKyI.Ll,eI7I n ﬂpOMe)KyTO‘-IHOﬁ aTtTecTtauum

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHneM crneayoLwmx pasgenos AUCUMMINHDBIL


https://elibrary.ru/
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
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Ne HavmeHoBaHue pasgena KomneTteHums( MiavkaTtop(bi) OueHo4Hble
n/n ancumninHel (Moayns) n) AOCTXEHMS cpeacTsa
y KOMNeTeHuun
Cnoco0bl npeacTaBneHns : nK-1.2 JTabopaTopHas
1 MHpopmaLImn. MK-1 ' pab6oTa 1
Bynesa anrebpa wn nornyeckue JlTabopaTopHas
2. MK-3 MK-3.2
dYHKUNN. paboTta 2
3 [Mpeobpas3oBaHUA NOrMYECKNX MK-3 MK-3.2 JlabopaTopHble
" | GPYHKLUMA. MK-3 MK-3.3 pabotbl 3, 4
®yHKUMOHAMbHbIE, cTaTuyeckue, MK-3 MK-3.2
4 | AMHamnyeckve, BPEMEHHbIE, NabopaTopHas
" | YacTOTHble XapaKkTepuCTUKU MNK-3 MK-3.3 pabota 5
dYHKLMOHanNbHbIX GIIOKOB.
MpoekTupoBaHue 6a30BbIX MK-1 MK-1.2 NaGopatopHas
5. | NOrMYeckMx SNEMEHTOB LMDPOBbIX nK-3 nK-3.2 pabora 6
CUCTEM.
MK-1 MK-1.2
6. MpoekTnpoBaHne  YHKUMOHAmNbHbIX K3 nK-3.2 JTaBopaTopHbie
y3r0B KOMOUHALMOHHOrO TMNa. K3 K33 paboTbl 7— 9
lMpomexyToyHas aTTecTaums MepeyveHb
dopma KOHTPOSS — 3a4€T C OLLEHKOM BOMpPOCOB
20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwiue

npoueaypbl oueHnBaHunsA

20.1 TeKywWwMn KOHTPONb yCNeBaeMoCTHn

TekylWwnin KOHTPONb YCrNeBaeMoCTU MO AUCLUUMNIIMHE OCYLLUECTBNSIETCA C MOMOLLbIO
crnenyrLLmMX OLEHOYHbIX CPEACTB: OTYETHI O BbINONHEHMMN NabopaTopHbIX paboT.

MepeyeHb TeM nabopaTopHbIX paboT

JTabopaTtopHaa paboTta 1. [BomyHoe (OuHapHOe) npenctaBneHwe uyucen. [lpencraBneHune
yncen c¢ ukcmpoBaHHOM 3anaTon. [lpeacrtaBneHne 4Yucen C  NNaBalolen 3anaTou.
MpencraBneHune oTpuLaTenbHbIX YACEN.

JTabopaTopHas paboTa 2. NocTpoeHne KaHOHUYECKNX DOPM NTIOrMYECKUX (PYHKLUI
JTabopaTopHas pabota 3. MMHMMM3aUMa NOrMYeCcKNX YHKLUMIA C NOMOLLbO0 KapT KapHo
JTabopaTopHasa paboTta 4. NpueeaeHne norndecknx yHkunn k 6asmncy UWIN-HE. MpusegeHue
normyeckux yHkuun K 6asncy N-HE

INabopatopHas pabGoTta 5. OnpegeneHne yHKUMOHANbHbLIX, CTAaTUYECKUX, OMHAMUYECKUX W
BPEMEHHbIX MapamMeTpOB NOrMYeCcknX ANeMEHTOB

JTabopaTtopHas paboTa 6. [poekTnpoBaHne 6a3oBbIX NOMMYECKNX 3NIEMEHTOB

JlabopaTtopHas paboTta 7. PaspaboTka npoekTa MynbTunnekcopa

JTabopaTopHas paboTta 8. PaspaboTka npoekta gemMynbTunnekcopa

JlabopaTtopHas pabota 9. PaspaboTka NnpoeKkTa yHMBepCcanbHOro JIlorM4eckoro Moaynsi.

[ns TeKywero KOHTPOmns yCneBaeMOCTU MCMNONb3yeTCA YCTHbIN OMpPOC, OTYETLI O XO4e
BbIMNONHEHUs1 nabopaTopHbIX paboT, Ha OCHOBE KOTOPbLIX BbICTABNSAETCS NpeaBapuTenbHas
oLeHKa omsu4Ho/xopouwo/ydosnemeopumesibHo/HeydosriemeopumersibHo.

YpoBeHb
chopmmpoBa
HHOCTU

. LLkana
KpuTepun oueHnBaHUA KOMMNETEHL M




KOMNEeTEHUUA | NpeaBapUTEnbHbI
X OLIEHOK

Ob6yvarowmnca B MOMAHOM Mepe BNageeT MOHATUIAHBLIM
annapaTom gaHHon obnacTu Hayku (TeopeTMyeckumMm ocHoBamm | [oBbILLEHHDI OmnuyHo
ONCLUMNNKHBI), cnocoBeH MNMCTpMpoBaTh OTBET NpUMEpPaMK, " ypOBEHb
akTamu, [OaHHbIMM  Hay4HbIX MCCneoBaHWM, NPUMEHATb
TEOpeTMYECKMEe 3HaHMS 451 BbINONHEHUS nabopaTopHbIX paboT
Ob6yvarowmncs Bnageetr MNOHATUAHBIM — annapaTtoMm  OaHHOM
obnactm Hayku (TeOpeTMYECKMMW OCHOBaAMW AUCUUMIVHDI), BaszoBbin
JONyCcKaeT  He3HauuTesbHble OWMOKM  MNpu  BbINOMHEHUN YPOBEHb
nabopaTopHbIX paboT

OObyuvatowminca BnageeT 4acTUYHO TEOPETMYECKMMM OCHOBaMM
JUCLUMANHBI, dparmeHTapHO cnocobeH BbIMOMNHATb

Xopowo

MoporoBbin Ydoenemeopu-

nabopaTopHble paboTbl YPOBEH® MeribHo
HeynoBneTBopuTenbHOE BbINOMIHEHWE TECTOBbLIX  3adaHui.

OOyuvarowmmncs AeMOHCTPUPYET OTPbIBOYHbLIE, hparMeHTapHbIe Heydoenemsopu-
3HaHWs, gonyckaeT rpybble owunbkn nNpyu  BbINOMHEHWUMU B mersibHO

nabopaTopHbIX paboT

20.2 NMpomexyToyHana aTrecTauus

[MpomexyToyHasa aTTecTaumnsa no AUCUUNIIMHE OCYLLECTBIISIETCHA C NOMOLLbIO CrieayroLmx
OLIEHOYHbIX CPEACTB:
lNMepeyeHb BONPOCOB K 3a4eTy

AHarnoroBble U LMppoBbIE BEMNYMHDI.

[BonyHoe (bnHapHoe) npeacTaBnexHune.

MpeactaBneHne uucen c dwukcupoBaHHoW 3ansaTton. [lpeacraeneHne ducen ¢

nnasaroLLEeN 3anATON.

MpencraBneHne oTpuuaTenbHbIX Yucen.

ApudmeTnyeckune onepaumm ¢ 4BOUYHbIMU YUCTTAMMU.

Apyrvue cnocobbl KOANPOBaHUSA Yncen.

Bynesa anrebpa. Anrebpa nepeknto4eHui.

OcHoBHble TeopeMbl byneBon anrebpsl.

. Jlornyeckne dpyHKUUW.

10.KaHOHU4eckne opmbl  norumdeckon  pyHkuun. CoBeplueHHast  OU3bIOHKTUBHAs
HopMarnbHasa opma.

11.CoBepLueHHast KOHbHHKTUBHAA HopManbHasa hopma.

12.Nlorndyeckne anemeHTbl. [MonHbIE M MUHUMAnNbHblE HABOPbI NOMMYECKUX YHKUNA W
3NIEMEHTOB.

13. MuHMMM3aUmMs NOrMY4ecKnX PyHKLUNN.

14.KapTtbl KapHo. MuHMMm3aums normyeckux oyHKUnn ¢ noMmoLbio kapt KapHo.

15.Mpueeaenwne k 6asucy UITN-HE. MNMpueegenune k 6asncy N-HE.

16.Ctatnyeckne u ANHAMUYECKME napaMeTpbl JOrM4Yeckux anemMeHToB. HanpsihkeHue
NUTaHUS. YpPOBEHb NTOrMYeCcKon eAnHULbI. YPOBEHb JTOrMYECKOro Hyns.

17.MepepaToyHas xapakrepucTuka.

18.TomexoycToN4YmMBOCTb.

19.MakcumanbHasa BenuymHa BXogHOro Toka. MakcumansHasa BenNuMYnHa BbIXOLHOIO TOKa.

20.KoadhpuumeHt obbeauHenna no Bxogy (fan-in). KoadbduuneHT passeTBneHuss no
BbIxogy (fan-out).

21.MNMoTpebnsemass MOLWHOCTb B CTatvyeckom pexume. [loTpebnsemas MOLWHOCTb B

pexume nepekntioYeHus.
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22.bbICTpOAENCTBNE JIOTMYECKOrO 3reMeHTa. 3agepxkka nepeknioyYeHns Bbixoga U3
COCTOSIHUS normyeckon 1 B coctosiHue normnyeckoro 0. 3agepkka nepeknoyeHns Bolxoaa
N3 cocTosAHUA nornyeckoro 0 B coctodHMe norndeckon 1.

23.0Heprna (paboTa) eOUHNYHOIO NEPEKITHYEHMS

24.T1puHUMNBI NPOEKTUPOBaHMA 6a30BbIX NOTMYECKUX ANTIEMEHTOB.

25.T1poeKkTnpoBaHme CNOXHbIX NOrMYECKNX 3N1IEMEHTOB.

26.Tvinbl BIXOAHbIX KAackaZoB LN(POBbLIX 911IEMEHTOB.

27.1ncpbpoBas norvka Ha NpoxXogHbIX TpaH3uctopax. AuddepeHumarnbHble Jorndeckue
3fIEMEHTbI Ha NPOXOAHbLIX TPaH3UCTOpax.

28.CxeMbl BOCCTaHOBIEHNS YPOBHS.

29.Undposas normka Ha KoMnneMeHTapHbIX Knoyax.

30.BcrnomoraTtesibHble yCTpoUcTBa LMpOBOM NOTUKN.

31.MeToanka NpoeKkTUpOBaHUA (PYHKUMOHANbHbIX Y3110B KOMOMHALMOHHOIO TMNa.

32. MynbTunnekcopsl.

33.MynbTunnekcopbl Ha NPOXOAHLIX TPaH3UCTOpPax W  KOMMSIEMEHTAPHbIX  Kik4yax.
YHunBepcarsbHbIA NOrM4ecknm Moaynb.

34.MpnopuTeTHbIN MyNbTUMNMEKCOP.

35.[deMynbTmnneKkcop.

36.[JemynbTunnekcop Ha NpoxXogHbIX TpaH3nucTopax.

37.MNpeobpasoBatenu KOOOB.

38.[0BonYHbIN gelmndopaTop.

39.[1BONYHbIN incbpaTop.

40.YHnBepcanbHbIN JTOrM4ecknii Mogyrb.

OnucaHue TeXHONOrMM NpoBeAEHUA NPOMEXYTOHYHOM aTTecTauum

MpomexyTodHas aTtrectaumsa no AUCUMNIIMHE — 3a4eT C OueHkon. B npunoxeHue K
ANNIOMY BHOCUTCS OLIEHKA OMJIU4YHO/X0powo/ydoernemeopumeribHO.

OueHka  ypOBHSI ~ OCBOEHUS  AUCUMUMNIUHBI «OcHoBbI MUKPOCXEMOTEXHUKM»
OCYLLIECTBMSETCH MO Cneaylowmm nokasaTensam:
- KQ4YeCTBO N CBOEBPEMEHHOCTb BbINOMHEHMSA NabopaTopHbIX paboT;
- MOMHOTa OTBETOB Ha BOMPOCHI KOHTPOSIbHO-U3MEPUTENBHOIO MaTepuana,
- NOfIHOTa OTBETOB Ha AOMOMHUTENbHbIE BOMPOCHI.

Kputepun oueHkn ocsoeHust aucumnimHbl « OCHOBbI MMKPOCXEMOTEXHUKN Y

— OUEHKa OMmJ/IUYHO BbICTABNAETCA NPW NOSIHOM COOTBETCTBMM paboThbl CTyaeHTa BCEM
BbllLUEeyKa3aHHbIM nokaszaTensm. CoOTBETCTBYET BbICOKOMY  (yrnyGreHHOMY) YPOBHIO
ChOPMNPOBAHHOCTM KOMNETEHLUMIN: KOMNETEHLUMM CHOPMUPOBAHBLI MOSTHOCTBLIO, MPOSIBIIAKTCS U
NCNONb3ylTCA CUCTEMATUYECKU, B MOMHOM obObeme. [daHHbIM ypoOBEHb MPEBOCXOAUT, MO
KpavHeh mMepe, MO OAHOMY M3 TMEPEYUCIIEHHbIX BbIlE MOKa3aTenen MNOBbILWEHHbIN
(NPO4ABUHYTBLIN) YPOBEHD;

— OLEHKa XOpowo BbICTaBnseTCa B cryvae, ecnu paboTa CTydeHTa npyu OCBOEHUMU
ANCLUMNIIMHBI HE COOTBETCTBYET OAHOMY W3 MEPEYUCHEHHbIX MNoKasatenen unum B cryvyae
npegocTaBneHns KypcoBbiXx paboT u oTtyeToB NO nabopartopHbiM pabotam nosxe
yCTaHOBMNeHHOro  cpoka. CooTBeTCcTByeT  MOBbIWEHHOMY  (MPOABMHYTOMY)  YPOBHIO
ChOPMMNPOBAHHOCTM KOMMNETEHLUMI: KOMNETEHUMN B LIeNOM COOpPMUPOBaHbI, HO NPOSIBIIAKOTCS
N NUCnonb3yTcss parMeHTapHoO, He B NOSIHOM ob6beme. [JaHHbI ypOBEHb MPEBOCXOAUT, MO
KpanHen Mepe, MO O4HOMY W3 MEPEeYUCrIEHHbIX Bblle nokasaTenen noporosbli (6a3oBblIn)
YPOBEHD;

— oueHKa ydoeriemeopumersibHO BbICTaBNAETCA B cnydae, ecnu paboTta ctyaeHTa npu
OCBOEHUN OUCUMMAMHBI HE COOTBETCTBYET fMtobbiIM OBYM M3 NEPEYMCIEHHbIX MoKasaTenewn.
CooTBeTcTBYeT noporoBomMy (6a3oBomMy) yYpPOBHIO CHOPMMPOBAHHOCTUM  KOMMETEHLNNA:
KoMneTeHuMn copMMpPOBaHbl B OBLLMX YepTax, NPoABNAOTCA M UCNOMb3YITCA CUTYaTMBHO,



yacTuyHo. [aHHbIn  ypoBeHb o0bs3aTeneH Ana  BCEX  OCBavMBaKOLWMUX  OCHOBHYHO
obpasoBaTenbHy Nporpammy;

— oueHKa HeydoeriemeopumesibHO BbICTaBMSETCA B Crydae HecoOTBETCTBUSA paboThbl
CTydeHTa BCeM MokasaTensiM, ero HeopraHm3oBaHHOCTM, 0e30TBETCTBEHHOCTM M HU3KOro
KayectBa paboTbl Npu BbINONHEHUN NabopaTopHbIX PaboT, NPeaAyCMOTPEHHbIX MPOrpaMmon
ANCUMMAVHBI.

®aKkT HeBbINONHEHNS TpeboBaHW, NpeabABASEMbIX K CTYAEHTY MpuM  OCBOEHUM
avcumnnvHbl  «OCHOBbI  MUKPOCXEMOTEXHUKM» W OTPAXEHHbIX B  BblLLIENEPEYNCTEHHbIX
KpuTepusix, UKCUpyeTcs B BEAOMOCTU OLLEHKON Hey008/1em8opumersibHo.

Ecnu cTygeHT He ocBavBaeT OMCLUMNIUHY B YCTAHOBMIEHHOM nporpammon obbeme n B
CpOKW, onpeaeneHHble rpadmkomM y4ebHOro npouecca, OH He AOoMycKaeTcs K MPOMEXYyTOYHOM
aTTecTtauum no AgaHHomy Buay ydebHon paboTbl.



