MMHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEJTbHOE YYPEXXOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBeqyowmm kaegpon
PU3VKM TBEPOOTO Tena U HaHOCTPYKTYP

_——___ (CepeauH M.B.)
01.03.2024r.

PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
B1.B.05 OcHOBbI NPOEKTUPOBAHUA U3AENUN MUKPO- U HAHOINEKTPOHUKM

1. Koag u HaumMeHoBaHuMe HanpasBneHusa nogrotoBku/cneymnanbHocTn: 03.04.02

dusuka

2. Mpodunb nogroTroBku/cneumannsauusa:

Qu3suka nepedosbix mexHo102uli npouzsoocmea u3oesiulti MUKPO- U HAHO3/TIEKMPOHUKU

3. KBanudumkauma BbinyCKHUKA: Mazaucmp

4. ®opma obpa3oBaHuUA: OYHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCUUNINHDbI:
u3uKku meepdo20 mersia U HaHOCMPYKMyp

6. CoctaButenu nporpammbl: KypeaHckul Cepeel MeaHosu\,
O0OKmMop ¢bus.-mMam. Hayk, rnpogeccop

7. PekomeHpoBaHa: HMC ¢pusuyeckozo pakynbmema ripomokon Ne2 om 23.03.2023

8. YuebGHbIn rop: 2024-2025 CemecTp: 2



9.llenu n 3apaum y4e6HON ANCLUMUNIIUHDI
Llenisimu oceoeHusi y4ebHoU ducyurniuHbl 6115 MCs:
dhopmmpoBaHMe y 0By4vatoLLMXCA KOMMNeKca cneunanbHbiX 3HaHWA, YMEHUIN, HaBbIKOB U
KOMneTeHUMn B 0ONacTM COBPEMEHHbIX CPEeACTB WM METOAOB MOAENMPOBaHUS W
NPOEKTUPOBaHUSA U3AENNUN MUKPO- U HAHOIMEKTPOHUKMN.
3adayu y4yebHoU OucyurnuHsbI:
— WN3y4YeHne N OCBOEHME TEOPETMYECKNX OCHOB U METOAOB NPOEKTUPOBAHUSA U3AENUA MUKPO- U
HaHOSNEKTPOHUKY;
— OCBOEHME COBPEMEHHbIX MNPOrpaMMHbIX CPEACTB  MPOEKTUPOBAHUSA  SNEKTPOHHON
KOMMOHEeHTHoW 6a3bl;
— dopMUpOBaHUE N 3aKpenneHne HaBbIKOB ONTUMAarbHOro MoaenMpPoOBaHNSA, NPOEKTUPOBAHUS,
aHanmM3a W CUHTEe3a C WCMNOJIb30BAHMEM COBPEMEHHbLIX MPOrpamMMHbIX CpPeacTB
NPOEeKTUPOBaHUS.

10. MecTo yyebHOM aucuunnuHbl B cTpykTtype OOIl: yactb, hopmumpyemas ydacTHUKaMu
obpasoBaTenbHbIX OTHOLWEHUI, 6nok b1.

B pesynbtate npoxoxaeHWs OaHHOW AucUMNNuHbl obydarominca OOormkeH npuobpectu
3HaHWS, YMEHUS, HaBbIKM NPOdECCUOHANbHbLIX KOMNETEHUUN, HeobXxoauMbIX Ansa obecneyeHus
TPYOOBbIX PYHKUMN NPOdIeCcCUoHanbHbIX CTaHAAPTOB:

40.006 «WnxeHep-TexHonor B obnacty nNpous3BoACcTBa HaHOPa3MEpPHbIX NONYNPOBOAHUKOBbLIX
NPUBOPOB 1 MHTErParnbHbIX CXEM»

— B/01.7 «Pa3paboTka TEXHONOrMYeCKNX NpoLEeCccoB N BHEAPEHME NX B MPON3BOACTBO»;

— B/02.7 «OnTMmsauma napaMmeTpoB TEXHOSTOrMYECKUX onepaLumin.

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

— B/02.6 «[NpoBeneHne paboTt no obpaboTke n aHannady HayyYHO-TEXHUYECKOW MHOopMauUnn 1
pes3ynbTaToB UccnenoBaHUm»;

11. MnaHupyembie pe3ynbTaTbl OOy4YeHUs NO AucuUninHe/mMoaynko (3HaHUA, YMeHus,
HaBblK1), COOTHECEHHbIe C NIaHUpyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpamMmbl (KOMNETEHLUUAMU) U MHAUKATOPaMM UX OOCTUXKEHUS:

Kog HassaHue Kog(bl) Nuankatop(bl) MnaHupyemMble pesynbrathl
KOMMNEeTEeHUUn o6yyeHns
MK-1 OcywectBnset MK-1.1 MpoBoaut paboTbl no | 3HaTb: MeToabl 06paboTkM M
nposegeHne paboT no obpaboTke M aHanuay | aHanmsa Hay4YHO-TEXHUYECKOW
obpaboTke U aHanusy Hay4YHO-TEXHNYECKOW nHdopmaumMm un pesynbTaToB
Hay4HO-TEXHNYECKOWN WMHpopmaumm N | uccnegoBaHUin, — BbIMONTHEHUS
nHdopmaumm n pe3ynbTaToB 9KCNEPMMEHTOB
pe3ynbTaToB uccrnegoBaHun, YMeTb: npoBoauTb paboTbl no
nccneaoBaHui BbINOSTHEHWIO o6paboTke N aHann3y Hay4Ho-
9KCMEPUMEHTOB TEXHUYECKON MHdopMauun wn

pesynbTaToB  UCCegoBaHWUN,
BbINOSIHEHMIO SKCMNEPUMEHTOB

Bnapgets: HaBbIKaMu
npoBeneHnst pabot no
0bpaboTke 1 aHanuay Hay4Ho-
TEXHUYECKOM WHopmaumm wn
pe3ynbTaTtoB  UCCRegoBaHUN,
BbINOJSIHEHMIO SKCMEPUMEHTOB




MK-1.2

OcywecTtensiet
TeopeTnyeckoe
06006LleHne  Hay4YHbIX
OaHHbIX, pe3ynbTaToB
3KCNEepUMEHTOB "
HabnoaeHnn c
MCNONb30BaHNEM
HoBewLlero
pPOCCUNCKOro "

3apybexxHoro onbiTa

3HaThb: MeTo bl
TeopeTmyeckoro  0606LLeHns
Hay4HbIX JaHHbIX,
pe3ynbTaToB 3KCMEPUMEHTOB
" HabnogeHun c
MCMonb3oBaHNWEM HOBeNLLEero
POCCUNCKOTO UM 3apybexxHoro

onblTa

YMmeTb: OCYLLIeCTBNATb
TeopeTnyeckoe  0006LLeHNE
Hay4HbIX JaHHbIX,
pe3ynbTaToB 3KCNEPUMEHTOB
" HabngeHun c
NCMOSIb30BaAHMEM HOBEMWLLEro
POCCUNCKOTO UM 3apybexxHoro

ornbiTa

Bnapgetsb: HaBblKamMu
OCYLLIECTBIEHMS

TeopeTmyeckoro  0606LeHns
Hay4HbIX JaHHbIX,
pe3ynbTaToB 3KCNEPUMEHTOB
" HabnogeHun c
MCcnonb3oBaHMEM HOBEWLLEro

POCCUMINCKOTO W  3apybexHoro
onbiTa

MK-3 YyacteyeTt
pa3paboTke
TEXHOSOrM4YeCKMX
NpOoLIeCCcoB,
onTuMmM3aunm
BHeOpsieT nx

NPOM3BOACTBO

nx

MNK-3.2

MpumeHsaeT
domamko-
MaTemMaTM4eCcKoro
MOAENUPOBaHUS
npoLeccoB M u3genumn
3IEKTPOHUKN 7
HAHO3MEKTPOHMKN

MeToAbl

3HaThb: MeToabl
MaTemMaTU4ecKoro
MOLENnMpOoBaHMsA MPOLECCOB U

dmsmnko-

n3genumn AEKTPOHUKN 7]
HaHO3MEKTPOHNKN
YMeTb: MNPUMEHATb MeToAbl

hM3MKO-MaTEMATUYECKOTO
MOEenMpoBaHMsa NpoueccoB U

n3genun AIEKTPOHUKN 7]
HAHO3MNEKTPOHMKM

Bnagetb: HaBblkaMU
NPUMeHeHust MeTo40B

dh13nKo-MaTEMATUYECKOTO
MOZENUPOBaHNSA NPOLLECCOB U
n3genumn AEKTPOHUKN "
HaHO3MEKTPOHNKN

12. O6bemM gucunnnuHbI B 3a4eTHbIX eguHuuax/yac. — 4/ 144.

Popma NPOMEXYTOYHOM aTTecTaumm _JOK3aMeH

13. TpypoemMkocTb No Buaam y4yebHomn paboTbl

TpyooemkocTb
Bug yue6Hoit paGoThi Bcero Mo cemecTpam
2 ceMmecTp
AyOuTOpHbIE 3aHATUS 64 64
nekunu 32 32
B TOM uncre: npakTn4eckue
nabopaTopHble 32 32




| rpynnoBble KOHCYNbTaunm
CamocTtodarenbHas paborta 44 44
dopma NpomMeEXYTOHHOW aTTecTaunm — 3k3aMeH 36 36
UToro: 144 144

13.1. CopepxaHue QUCLUMIIUHDI

n/n HanmeHoBaHue pasgena
CogaepxaHuve pasgena agucumnninHbl
OVCUMNNNHBI
1. lekuun

11 Mapwpytel 1M 9Tanbl | OTanbl NPOEKTUPOBAHUSA 6onbLnx " cBepxbonbLmx
NPOEKTMPOBAHUS WHTErpanbHbIX CXeM 1 BO3MOXXHOCTUK MX aBTomaTnsaumm. brnoyHo-
BonbLumx N | epapxu4eckun noaxod K NPOEKTUPOBAHMUIO CIIOXHbIX CUCTEM.
cBepxbonbLmnx Bocxogswee 1 Hucxogswee npoektmpoBaHue. Cxema npouecca
WHTEerpanbHbIX CXEM. NPOEKTMPOBAHUS HA KOHKPETHOM NEPAPXUYECKOM YPOBHE.

12 BO3MOXHOCTM COBPEMEHHLIX CUCTEM aBTOMATU3MPOBAHHOIO
Cuctembl npoektnpoBaHus. OOwme ceegeHns o CAlP. Crtpyktypa wn
aBTOMaTU3NPOBAHHOIO NPUHLUMIMbI NoCTpoeHnA CATIP. Moacucremsl CATIP.
NPOEKTUPOBAHUSA TexHunyeckoe, MaTeMaTun4yeckoe, nporpamMmMHoe,
OonbLINX WHTErpanbHbIX | MMHIBUCTUYECKOE, MHAOPMaLIMOHHOE, OpraHM3aLmoHHOE,
CXeM. meToamndeckoe obecnevyeHne CAIMNP. CAIMNP Cadence. CAIP

Quartus Il. CAMNP TCAD. CAIP ¢. Mentor Graphics.

13 PyHKUMOHaNbHO- Cos3gaHne CxeMHOro KOHCTpyKTopckoro davna. dopmupoBaHue
rniornyeckoe N | PYHKLUNOHANbHO-NOrMYeckoro onucaHusa npoekta. Komnunauus
CXEMOTEXHNYECKOE npoekTa. CospaHue tanna BPEMEHHbIX anarpamm.
NPOEKTUpOBaHNE MoaennpoBaHune NpoeKkTMpyeMoro yCTponcTaa.

PYHKLUNOHAMNBHbIX

GroKOB.

14 MoHaTne mogenu. BHyTpeHHME 1 BHeLHWEe napameTpbl MOAENW.

TpeboBaHua k mogensam. Mogenu 9SneKTPOHHOW KOMMOHEHTOM

Mogenn  KOMMOHEHTOB | 6a3bl Ha pasnMYHbIX 3JTanax npoekTupoBaHus. [logknoyeHne

9NEKTPOHHbIX CXEM. O6mMbnunoTtek. OkBMBANEHTHble MOAENU HENUHENHbIX 3NIEMEHTOB:
WHTEerpanbHbIX AMO40B, W MNONEBbIX TpaH3uctopoB. Cnucok
napameTpoB Mogenen.

15 MeToauka NPOEKTUPOBaHUS YHKUMOHANbHbIX y31noB

KomMOuHaumoHHoro tuna. Mynbtunnekcopbl. MynbTunnekcopbl Ha
MpoekTnpoBaHue M | NPOXOAHbLIX  TPaH3UCTOPaX WM  KOMMIEMEHTapHbLIX  Kro4ax.
MoAernvpoBaHue YHnBepcanbHbIi nornyeckmmn MOAynb. MpunopunTeTHLIN
G YHKUMOHANbHbIX MynbTunnekcop. Hdemynbtunnekcop. [emynbTunnekcop Ha
6rnokos NPOXOAHbIX TpaH3UCTopax. MpeobpasoBaTtenu KOLOB.
KombuHaumoHHoro tuna. | NpeobpasoBaTenb BGuHapHoro Koga B koA Mpes.

MpeobpasoBatenb Koga Mpes B OvHapHbIN Kog.

IMpeobpasoBartenb BMHapHOro koga B 06paTHbIN KOA

2. TabopaTtopHble paboTbl

21 MapwpyTtel 1 aTanbl | JlabopatopHasa pabota 1. PaspaboTka cxembl npouecca
NPOEKTMPOBAHUSA NMPOEKTUPOBAHUSA Ha MEepapXMYeckoM YpPOBHE (PYHKLMWOHAIbHOMO
6onbLmnx n | 6roka
cBepxbonbLnx
MHTEerpanbHbIX CXEM.

2.2 Cuctembl JTabopaTopHas paboTa 2. N3yyeHne cocTaea
aBTOMAaTM3MPOBAHHOIO cneumnanuaunposaHHon CAIP Quartus Il doupmbl Altera. OcBoeHune
NPOEKTMPOBAHUSA WHTepdenca nonb3oBaTens.

GonblNX WHTErpanbHbIX
CXEM.

2.3 PyHKUMOHaNbHO- JlabopaTopHas paboTta 3. M3yyeHne n ocBoeHMe NPOrpaMmHbIX

nornyeckoe W | CpeacTB  BBOAa MNpoekTa W Bu3yanu3auuu  pesynbTaToB




CXeMOoTexXHn4ecKkoe NPOEeKTnpoBaHUA N MoaennpoBaHuA.

NPOeKTUPOBaHNe
YHKLMOHANbHbIX
GroKoB.
2.4 JlabopaTtopHass pabota 4. OnpegeneHve YHKUMOHAMNbHbIX,
CTaTUYECKMK M OUHAMUYECKUX, XapaKTePUCTUK (PYHKLMOHAIbHbIX
6nokoB

Mogenu KOMMOHEHTOB

JlabopaTtopHaa pabota 5. OnpegeneHne BpPEMEHHbIX W
9NEKTPOHHbIX CXEM.

YaCTOTHbIe XapaKTepUCcTuk (byHKLI,I/IOHaJ'IbeIX 6nokos

JlabopatopHasa pabota 6. OnpegeneHne napameTpoB MoLEfNewn
KOMMOHEHTOB 3NIEKTPOHHbBIX CXEM

2.5 JTabopaTtopHasa paboTta 7. PaspaboTka npoekta MynbTunekcopa
JTabopaTopHas paboTa 8. PaspaboTtka npoekTa
aemynbTunnekcopa

MpoekTuposaHue u | JlJabopaTopHas paboTa 9. PaspaboTtka npoekTa

MoJenmpoBaHue npeobpasoBaTens buHapHoOro koga B koa pest

(PYHKLMOHANbHbBIX JTabopaTopHas paboTa 10. PaspaboTtka npoekTta

6rokos npeobpasoBaTtens koga ['pest B GMHapHbIN Ko

KOMBMHALMOHHOTO TUNa. | nagopatopHas paboTa 1. PaspaboTka npoekTa
npeobpasoBaTens GUHAPHOro Koga B AOMNONHUTENbHbIN KOA
JTabopaTopHas paboTa 12. PaspaboTtka npoekTa

npeobpasoBarens GuHapHOro koga B ob6paTHbIN Kog

13.2. Tembl (pa3aensbl) AUCUUNNUHBI U BUALI 3aHATUA

Bugbl 3aHATUI (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbI

a/n (Pa3nena) AMCLMNAMHI fexum Mpaktu- | Jlabopartop- pynnoBble  [CamocTosATENb-

Bcero
yeckune Hble KOHCynbTaumm | Hasi paboTta

MapLwpyTbl 1 aTanbl
NPOEKTUPOBAHUSA

1 | GonbLmx n 4 2 10 16
cBepxbonbLnx
NHTEerparnbHbIX CXEM.

Cuctembl
aBTOMaTU3NPOBAHHOIO
2 | NpOeKTUpoBaHUs 4 2 10 16
B0nbLUMX NHTErparnbHbIX
CXeM.

dPyHKUMOHaNbHO-
nornyeckoe u

3 | cxeMoTexHU4eckoe 4 2 10 16
NpoeKTMpoBaHune
YHKUMOHanbHbIX 6510KOB.

Mopgenn KoMNoHeHTOB
AIEKTPOHHbIX CXEM.

MpoekTnpoBaHue n
MOAEeNUpoBaHue
yHKUMOHaNbHbIX 61okoB
KOMOWHALIMOHHOIO TUNa.

16 20 6 42

Wtoro: 32 32 44 108

14. MeTogM4yeckne yKkasaHusa Ans o6y4arowWwmxcsi N0 OCBOEHUIO ANCLUNIIUHbI

N3yyenne gucumnnumHbl « OCHOBbI NPOEKTUPOBAHUA U3OENUA MUKPO- U HAHOINEKTPOHUKM»
npegycmaTpmBaeT OCyLleCcTBNeHne yd4ebHon [eATeNnbHOCTU COCTOSLWENn Wu3 OBYX YacTew:
oby4YeHnsa CTyAeHTOB npenogasaTenemM u CamocToAaTeNbHON y4ebHOM AeATenbHOCTU CTYAEHTOB
No U3yYeHU0 ANCLUNNIINHDI.




OucumnnuHa «OcCHOBbI  NPOEKTUPOBAHUA  U3OENMA  MUKPO- U HAHOSMNEKTPOHUKMN»
peanuayeTcsl C NMPUMEHEHUEM 3IEKTPOHHOrO0 OBy4yeHus U OUCTaHLMOHHbLIX 0bGpa3oBaTenbHbIX
TEXHOJIOTUMN.

B yuebHOM npouecce wncnonb3ywTca criegywowme obpasoBaTenibHble TexHonoruu. [lo
obpasoBaTenbHbiM hopmam: nekuymm; nabopaTtopHble paboTbl; MHAMBMAYanNbHbIE 3aHATUA. 1o
npeobnagarowum Metogam U npyemam obyveHus: OBBACHUTENbHO-UNMIOCTPATUBHbIE
(obbACHeHMe, Nnokas—aeMoHCTpaLma y4ebHOro matepuana u ap.); aktueHble (aHann3 y4ebHom
N Hay4YHOW NUTEepaTypbl, COCTaBMEHNE CXeM U Ap.) N UHTEPaKTUBHbIE, B TOM YUCHE U IPYynnoBble
(B3anmHOe obyyeHne B dhopme NoAroToBKM M OBCYXOEHWS AOKNagoB); MHAOPMAUMOHHLIE;
KOMMbIOTEPHbIE; MynbTUMeAuHble (paboTa C canTamum akageMuyeckux CTPYKTYp, Hay4Ho-
nccnenoBaTenbCKUX OpraHn3aunin, aNeKTPOHHbIX Bubnunotek n gp., paspaboTka nNpes3eHTauun,
coobLeHnn n aoknagos, pabota ¢ aNEeKTPOHHLIMU 0ByYaloLWMMKU NporpaMmMamMm u T.n.).

[MoaroToBka K NeKUMsaM sIBNsieTCa OQHUM U3 BUOOB CaMOCTOATENbHOW paboTbl CTyAeHTOB-
maructpoB. CrtygeHTam, 4TObObl XOpowWO oBnageTb Yy4ebHbIM MaTepuanomM, Heobxogumo
BblpaboTaTb HaBblKM NPaBUBHOM K MNNaHOMepHon paboTbl. [lepen Havanom NEKUMOHHbIX
3aHATUA HaZO MNPOCMOTPeTb BCe, YTO ObIIO caenaHo B npeablaywmin pa3. 3TO MO3BONUT
COCPenOTOUUTbL BHUMAHWE U BOCCTAHOBUTb B NMaMSATU YXXe UMEKLMECs 3HaHUS No JAaHHOMY
npegmety. Kpome TOro, Takom mMeTo MOMOXeT Nydylle 3anoMHUTb Kak CcTapoe, Tak U HOBOE,
yrnyouT noHMMaHue TOro M APYroro, Tak Kak npu 3TOM YCTaHaBNMBAKTCHA CBSA3U HOBOIMO CO
CTapblM, 4YTO SBMSIETCA He TOMbKO 0bA3aTeNnbHbIM, HO W OCHOBHbLIM YCMOBMEM [MyBOKOro
oBnageHus matepuanom. Yem petanbHee M3y4yaemoe acCcoummpyeTcsl C U3BECTHbIM paHee,
TEeM MPOYHEee coxpaHseTcs B NaMATh U BbicTpee BCNOMHUTL, Korda Tpebyetcs.

Mpuctynaga K M3y4eHUIO HOBOrO MaTtepumana, HeobxoguMMoO COCpeaoTOuUTbCH, T.€.
CKOHLEHTPUPOBaTb BHUMaHME W He OTBMeKaTbCA OT BbINOMHAEMON paboTbl, MOMHHA, YTO
XenaHue 3anoMHUTb $SBMSETCS rapaHTMen YycnewHonW paboTbl, OTCYTCTBME Xe BOMU K
3anoMUHaHUIO CHWXaET 3(PdEKT BOCNPUATUS.

CnegyeT noOMHUTL O TOM, 4TO 4epe3 feKuMio nepefaeTtcsd He  TOMbKO
CUCTEMATU3NPOBAHHbLIN TEOPETUYECKMI MaTepuarn, HO W MNOCTUraeTca MeToAuKa Hay4YHOro
nccnegoBaHNs M yMeHWe CaMOCTOSATENbHO paboTaTb, aHanuanpoBaTb pasfMYHOro poaa
ABNEHNS.

3anucbiBaTb Ha NekuMM HeobxoaMMO rnaBHOE, He CTPEMACH 3adnKCUpoBaTb BCE CrOBO B
cnoBo. BbibpaTb xe rmaBHoe 6e3 NoHMMaHWsa npegMeTa HEBO3MOXHO. Hannune cobcTBEHHOro
KOHCMeKTa nekuui Mo3BONsSieT elle pa3 O3HAKOMWUTbCH, NpodymaTb, pasobpaTbCA B HOBOM
mMaTepuarne, Tak Kak He4OCTaTO4YHO XOPOLLO MOHATbIE BO BPEMS NIEKLMM MOMOXEHNS MOTYT ObITb
BOCCTaHOBSEHbl B NaMsATW, COMOCTaBIiEHbl C APYrMMW, OOAYMaHbl, OOMNOMHEHbI, YACHEHbI U
pacwmpeHbl C nomMowpbio y4ebHoW nuTepatypbl. 3anucu  SABRAKOTCA  nocobuamu  ans
NOBTOPEHUS, AAOT BO3MOXHOCTb OXBATUTb COAEPXaHNE NEKLUN N BCEro Kypca B LiefioMm.

[Mpn 3TOM XOpOLLO OBNageTb CoaepXKaHMEM NeKUMn — 3TO:

- 3HaTb TEMY;

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

- YeTKO NpeAcTaBNATb NnaH;

- YMETb Bbl4ENNTb OCHOBHOE, MMaBHOE;

- YCBOUTb 3HA4YeHWe NPMMEPOB 1 UNCTpaLui;

- CBSI3aTb BHOBb MOSly4YEeHHbIE CBEAEHUS O NpeaMETE UMK ABNEHNN C YXKe MMEIOLLNMUCS;

- IPeACTaBNATb BO3MOXHOCTb U HEOHXOAMMOCTb MPUMEHEHUS NOSTYYEHHbIX CBEOEHUN.

CyulecTtByeT HECKOSbKO 00LLMX npaBun paboTbl Ha NeKuun:

- NeKuMu No Kaxkgomy npeameTy 3anucbiBaTb yaobHee B OTAENbHbIX TETpaaax, OcTaBnAs
LUMPOKME NONSA ANS NOMETOK;

- K MpOCNyLWMBaHUIO NeKUMi criefyeT roToBUTLCH, YTO MO3BOMUT B Mpouecce nekumu
OTAENUTb MMaBHOE OT BTOPOCTENEHHOIO;

- NekuMm HeobxoaMMOo 3anucbiBaTb C CaMOro Hayarna, Tak Kak OHO 4acTo ObiBaeT Kr4oM
KO BCeN TeMe;



- TaK Kak [JOCMOBHO 3anucaTb NeKUMI0 HEBO3MOXHO, TO HEOOXOAMMO B KOHCMEKTe
oTpaxaTtb: (POopMysibl, ONpefeneHns, CXembl, TPyaHble MeCTa, MbICMn, NPUMeEpbl, dakTbl U
NMONIOXXEHNA OT  KOTOPbIX 3aBUCUT MOHMMaHME [NTABHOMO, HOBOE W  HE3HaKoOMOE,
HeonybnukoBaHHbIE JaHHbIE, MaTepuan OTCYTCTBYHOLWMI B y4ebHUKaX 1 T.N.;

- 3anucbiBaTb HAAO CXaTo;

- BO BpEMS NEKLUMM BaXXHO HENPEepbIBHO COXpaHATb paboudyto YCTaHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

M3y4yeHne TeopeTmyeckoro matepuana B 4aHHOM KypCe He OrpaHuM4MBaeTcs NOLrOTOBKOW
K nekuusm n paboTon Ha OaHHOM BuAe 3aHATUMW. JleKumoHHasi YacTb Kypca OpraHu4ecku
B3aMMOCBSA3aHa C UHbIMM BUgammn paboT: HanmcaHnem pedepaTtos, ydacTueM B nabopaTopHbIX
paboTbl, NOArOTOBKOM M cAQ4Yen 3a4eTta No AUCLUMMIMHE, B CTPYKTYpPE KOTOPbIX Takke 6onbLioe
3Ha4YeHne NMeeT caMoCToATENbHAA paboTa CTyaeHTa.

CamocTosTenbHasa paboTta oby4varowmxca Hapsay ¢ ayauTopHOW npeactaBnseT OAHy U3
dopm y4yebHOro npouecca U SABNAETCA CYLLECTBEHHOM €€ 4acTbio, 4YTO Hambornee SpKo
npeacTaBneHo B npouecce noarotoBku Mmarnctpos. [locnegHee o6ycnoBneHO TeMm, 4TO
camocTodaTeNnbHaa paboTta npegHasHaveHa Ans POPMUPOBAHUSA HaBbLIKOB CaMOCTOATESbHON
paboTax kak BoobLle, Tak u B y4ebHOW, Hay4YHOU OeATEeNbHOCTU, (hOPMUMPOBAHNE U pa3BUTUE
CMOCOOHOCTU NPUHMMATb Ha cebs OTBETCTBEHHOCTb, CaMOCTOSTENbHO pelatb npobnemy,
HaxXo4WTb KOHCTPYKTMBHbIE PELLEHMS, BbIXOA N3 KPU3UCHOW CUTyauun u T.4.

CamocTosaTenbHas pabota hopMupyeT CaMOCTOATENBHOCTb HE TOSMbKO Kak COBOKYMHOCTb
YMEHUA N HaBbIKOB, HO M KaK YepTy XapakTepa, UrparoLlyto CyLLeCTBEHHYIO POflb B CTPYKType
NNYHOCTU  COBPEMEHHOrO  cneuuanucta Bbiclwen kBanudukaumn. OHa  BoOCOUTbIBAET
CaMOCTOATENBHOCTb Kak 4epTy Xapaktepa. Hwukakme 3HaHMSA, MOMy4YeHHble Ha YpPOBHE
NacCUBHOMO BOCMPUATUSA, HE CTaBLUME 0O bEKTOM COBCTBEHHOM YMCTBEHHOW MNK nabopaTopHOWn
paboTbl, HE MOTYT CYNTATLCS NOAMMHHBLIM AOCTOSHUEM YeroBeka.

[laBasi BO3MOXHOCTb pacluMpsTb M oborawjatb 3HaHWSA, YMEHUsI N0 MHAMBUAOYaNbHbIM
HanpaBfieHusM, camocTodaTenbHas pabota  obyvatouierocs nosBosiseT  cosgatb
Pa3HOCTOPOHHMX creumanucToB. B npouecce camoctoaTenbHon paboTbl pasBuBaroT
TBOpPYECKME BO3MOXHOCTU Obyyatolierocs, npu 3TOM camMoCTodATeNbHaa paboTa 3aBepluaeT
3agayv Bcex B1AoB yyebHon paboTbl.

CamocTosaTenbHasa pabota — 310 nnaHMpyemasi pabota oby4arolmxcs, BbiNOHAeMas no
3a[aH1o 1 NpU MEeToAMYECKOM PYKOBOACTBE npenogaBaTens, Ho 6e3 ero HenocpeacTBEHHOrO
yyacTtus. [lNpenogaBatenb, BeAywMWA 3aHATUA, OpraHU3yeT, HanpaBnsieT CaMOCTOATENbHYH
paboTy oby4datomxca n okasbiBaeT UM Heobxoaumyto nomolb. OgHaKO CamMoCTOATENBHOCTb
obyvarowmxca [ormkHa npesbiwatb 06bemM paboThbl, KOHTPONMMPYEMOM npenogaBaTenem
paboTbl, U UMETb B CBOEN OCHOBE MHAMBUAYANbHYIO MOTUBALMIO OByYatoLerocs no Nosy4YeHmto
3HaHUN, HeobXOAMMbIX M OOCTaTOuHbIX Ans Oyaylien npodecCcuoHanbHOW AEATENbHOCTM B
n3bpaHHon cdepe. lNpenogaBaTtens npu HeobGXOOMMOCTM MOXET OKasblBaTb COOEWCTBME B
BblpaboTKeE W  KOppEeKuMn OaHHOW MOTMBaUMW, nexalem B  OCHOBE MNOCTPOEHUS
CaMOCTOATENBbHOW AEeATEeNbHOCTM O0Oyyarowerocsa no WU3yYeHUo AUCLUNIUHDBI, MONyYEeHUIo
HEeoBX0aNMbIX 3HAHUI U HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr obyvyeHue pelleHuio 3agady  onpeaeneHHoM
chepbl gestenbHocTn. OgHako kKak Obl xopowo He obyvanuch obyyatowmecs crnocobam
peweHns 3agad B ayautopuu, copmmupoBaTb CpPeAcTBa MNPaKTUYECKOW OeATEeNbHOCTU He
yaacTcs, Tak Kak Kaxabl criydan NpakTUKM OCOOBbLIN M ANSA ero pelueHna criegyeT BbipaboTaTtb
0cobbIN NPodeCCUOHANbHLIN CTUMb MbILLITEHWS.

OcHoBON CaMOCTOATENBHON PabOTbl CAYXUT HAY4YHO-TEOPETUYECKUA KypC, KOMMIIEKC
nony4eHHbIx oby4vatowmmcs 3HaHnn. OCHOBHON, Hanboiee SKOHOMUYHON HOPMON NOSTYYEHNS U
YCBOEHUS MHGOpPMaLMM, TEOPETUYECKMX 3HAHUA B By3e SBNSETCS NeKuusi, no3BosisioLas
BOCMPUHSATb 3HAYNTENbHYIO CYMMY OCHOBHbIX 3HaHUI 1 MOTOMY CMOCOOCTBYOLLAA NOBbILLIEHMIO
NPOLYKTUBHOCTU BCEX ApYrnX ddopM y4ebHoro Tpyaa.

Pesynbtat o00y4yeHuss u camoctosaTenbHon paboTbl obydatowerocs npeanonaraet
HanuMyue cneayrLwmnx CoCTaBNAOLLNX:



- MOHMMaHWe MEeTOA0SIOMMYECKNX OCHOB MOCTPOEHUS U3yYaeMbiX 3HAHUN;

- BblAeNeHne rnaBHbIX CTPYKTYp y4ebHOro Kypca;

- bopmmpoBaHme cpeacTB BblpaKeHUs B 4aHHOM obnacTy;

- MOCTPOEHME METOANK PELLEHNS 3a4a4y 1 opueHTaumm B npobnemax (cutyaumsx).

CamocTosTenbHas paboTta ob6yvalowmxcs npy  um3yvyeHun gucumnimnHel «OCHOBBI
NPOEKTUPOBAHUA U3LENUA  MUKPO- WU HAHOIMEKTPOHMKM» BKMOYaeT B cebsa: umsydeHue
TeopeTU4ecKoM 4YacTu Kypca, MOArOTOBKY K BbIMOSHEHUIO NlabopaTopHbIX paboT, HanucaHwe
OTYeTOB MO NabopaTtopHbIM paboTam.

CamocTtostenbHass pabota cTygeHTa npu  u3dydeHuu  avcumniuHbl  «OCHOBbI
NPOEKTUPOBAHUA U3LENNN MUKPO- U HAHOJANEKTPOHUKM» BKIOYAET B cebs:

n3yyeHne TeopeTn4ecKom YacTtu Kypca — 16 yacos
NoaroToBKYy K TabopaTopHbIM 3aHATUSM — 16 yacos
HanncaHue OT4eTOB Mo nabopaTtopHbIM paboTam — 12 yacos
NUTOro — 44 vaca

MogroTtoBka K 9k3amMeHy — 36 Yacos

15. MepeyeHb OCHOBHOW U [OONONHUTENbLHOW nNUTepaTypbl, PEeCypCOB MHTEPHET,
HeobXoAUMbIX ONnsi OCBOEHUSI AUCLUMNIIUHbI

a) ocHOBHas nuTepaTtypa:

Ne
NcTouHNK
n/n
Kypranckun, C.1N. Pa3spaboTtka npoektoB B cpeae CAMNP QUARTUS II. YacTb 1. OcHOBHble
1 aTanbl NpoekTupoBaHus: ydyebHo-meToamdeckoe nocobue / C.U. KypraHckui, O.N. [lybposckun,

E.P. lluxayes, M.[l. MaHsikuH // BopoHexckuii rocyaapCTBEHHbIN YHUBEPCUTET. - BopoHex. -
2016. - 34 c. — URL : http://www.lib.vsu.ru/elib/texts/method/vsu/m15-265.pdf

KypraHckun, C.WN. PaspaboTka u MmogenvpoBaHmne 3neKTPOHHbIX CXEM B Cpeie aHarnoroBoro

2. | npoekTupoBaHus: y4ebHo-meToamyeckoe nocobue / C.U. Kypranckuin, O.N. lyéposckun, M.[.
MaHnsiknH, B.P. PaguHa // BopoHex: M3gaTensckuii gom BIY, 2022. — 28 c.

KypraHckun, C.UN. Pa3paboTka Tonomnornm anekTpoHHbIX CxeMm: y4ebHo-meToamdeckoe nocobue /
3. | C.W. KypraHckuir, O.N. Olyoposckun, M.[l. MaHskuH, B.P. PaguHa // BopoHex: isgaTenbckui
gom BI'Y, 2023. — 32 c.

®omunH [0.B. OCHOBbI KOMMbLIOTEPHOW 3MNEKTPOHUKM [ONEKTPOHHbIN pecypc] : ydebHoe nocobue
ansa crygeHToB By30B / [1.B. ®omMuH. — OnekTpoH. TekcToBble AaHHble. — CapaToB: By3oBckoe
obpasoBaHue, 2017. — 107 C. — 2227-8397. — Pexum gocTyna:
http://www.iprbookshop.ru/57257.html

Bopucos A.B. Liudposas obpaboTka curHanos : y4ebHoe nocobue gns 6akanaspos 11.03.03
«KoHCTpynpoBaHne n TEeXHOMOrMs 3MNEKTPOHHbIX cpeacTB», npodwuibe — «MHdopMaunoHHbIe
TEXHOMOrMM NPOEeKTUPOBaHUA PaaMO3NEKTPOHHbIX cpeacTte» / bopucos A.B., LLayapmaH AA.. —
Hosocunbupck : Cubupckuin rocyaapCTBeHHbIM YHUBEPCUTET TENEKOMMYHUKALUN U MHpOpMaTUKu,
2019. — 142 c. — ISBN 2227-8397. — TeKCT : 9NeKTPOHHbIA // ONekTpoHHO-6ubnnoTteyHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/102147.html

Conopos, B. C. OnekTpoHuka n cxeMoTexHuka : y4ebHoe 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. — TekcT: 9nekTpoHHbIN// JlaHb : 3nekTpoHHO-6UbnMoTeyvHas
cuctema. — URL: https://e.lanbook.com/book/142637

Conopos, B. C. OnekTpoHuka n cxemoTexHuka : yiebHoe nocobue : B 2 yactax / B. C. Conofos,
A. A. Macnos, A. B. KainyeHoB. — MypmaHck : MI'TY, 2017 — Yactb 2 — 2017. — 224 c. —
ISBN 978-5-86185-938-7. — TeKCT: O9neKTpOHHbIN /[ JlaHb : 3neKTpOHHO-OUGNMoTEeYHas
cuctema. — URL: https://e.lanbook.com/book/142638

CtporoHoB A.B. Peanusauusa LM@pPOBLIX YCTPOMUCTB B Gasuce nNporpammuMpyeMbiX JTOMMYECKMX
MHTerpanbHbIX cxeMm : ydebHoe nocobue / CtporoHoB A.B.. — Capartos : Aii [lu Op Megwna, 2019.
— 151 c. — ISBN 978-5-4497-0208-1. — TeKCT : aNeKTPOHHbIN // DNeKTpOHHO-BUbnMoTevHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/83658.html

6) gononHuTenbHas nuTepartypa:



Ne n/n

NcTOYHUK

AnekceHko, A.I'. MukpocxemoTexHuka : yiebHoe nocobue ans cTyd. By3oB, 0by4. no cnew,.:
"®un3nka 1 TEXHONOrMsa MaTepnanos 1 KOMNOHEHTOB MNEKTPOHHOW TEXHUKK",
"MukpoanekTpoHuka 1 nonynpoBoaHukoBble npubopsl” / A.l. AnekceHko, N.W. WarypuH .— 2-e
n3g., nepepab. n gon. — M. : Pagmo 1 cBsasb, 1990 .— 496 c.

10.

YrptomoB E. Lincpposasa cxemotexHuka / E. Yrpiomos. — CI16: BXB-IMetepbypr, 2004. — 520 c.

11.

Hosukos 1O.B. BeegeHune B ungpoByto cxeMoTexHUKy [OnekTpoHHbIn pecypc] / K0.B. Hosukos.
— OneKTpoH. TekcToBble AaHHble. — M. : UHTepHeT-YHuBepcuteT VIHbopMaLMOHHbIX
Texnonorun (MHTYWUT), 2016. — 392 c. — 5-94774-600-X. — Pexum goctyna:
http://www.iprbookshop.ru/52187.html

12.

Janre N.K. CoBpemeHHass MMKpOCXeMOTEXHUKA : NabopaTopHbI npakTukym / Jladre MNM.K.. —
Cawmapa : Camapckuii rocyaapCTBEHHbIN TexHUYeckun yHueepcutet, O96C ACB, 2018. — 176 c.
— ISBN 2227-8397. — TeKCT : aNeKTPOHHbIN // ANeKkTpoHHO-6MbnnoTevHas cuctema IPR
BOOKS : [canT]. — URL.: http://www.iprbookshop.ru/91798.html

13.

CyxaHoBa, H. B. OCHOBbI 31eKTPOHUKM U LUPOBON CXEMOTEXHUKM : y4ebHoe nocobue / H. B.
CyxaHoBa. — BopoHex : BI'YUT, 2017. — 95 c. — ISBN 978-5-00032-226-0. — TekcT :
3NEKTPOHHbIN // J1aHb : anekTpoHHO-bubnmoTevHas cucrema. — URL:
https://e.lanbook.com/book/106780

14.

Mukywinn A.B. UwndpoBas cxemoTexHuka [OnNeKTpoHHbIN pecypc] : MoHorpacmsa / A.B.
MukywinH, B.W. CeanHuH. — OneKTpOH. TeKCcToBble AaHHble. — HoBocubupck: Cubupckuii
rocyaapCTBEHHbIV YHUBEPCUTET TENEeKOMMYHUKaLui n nigpopmatukm, 2016. — 319 c. — 978-5-
91434-036-7. — Pexxum poctyna: http://www.iprbookshop.ru/69569.html

15.

A6aynaes W.-C.0O. Cnctema aBTOMaTM3MpoBaHHOIO NpoeKkTupoBaHus npubopos
MukpoanekTpoHuku (CAIMNP mukpoanekTpoHukm) / LW.-C.O. Abaynaes.— Maxaukana : Hayka
OHL, 2011 .— 228 c. (1)

16.

Xopoeuy, M. NckycctBo cxemoTexHukn / 1. Xoposuu, Y. Xunn ; lMNep. ¢ anrmn. b.H. BpoHuHa [u
ap.] .— W3p. 7-e .— Mockea : Mup : BMUHOM, 2011 .— 704 c. (1)

17.

Mypowmues, . KO. MaTtemaTtudeckoe obecnederHmne CAIP : yuebHoe nocobue / [. tO.
Mypowmues, W. B. TiopyH. — 2-e n3g. nepepab. n gon. — CaHkT-leTepbypr : IlaHb, 2021. —
464 c. — ISBN 978-5-8114-1573-1. — TeKCT : aNeKTPOHHbIN // J1aHb : 9NEKTPOHHO-
onbnmnotedHas cuctema. — URL: https://e.lanbook.com/book/168620

18.

BopoHos H0.A. MogenupoBaHue TEXHOIOTUKN 1 MapaMeTPOB KPEMHUEBBIX HAHOPA3MEPHbIX
TpaHaucTopHbix cTpykTyp / KO.A. BopoHos ; Kackos C. tO. ; MouanknHa O. P. — Mocksa :
MU®U, 2012 .— 80 c. // dnekTpoHHO-6MbnuoTeyHasa cuctema. — URL :
http://biblioclub.ru/index.php?page=book&id=231695

19.

KoHngpaiumH A.A. CoBpeMeHHble TEXHOMNOMMU U3roTOBMNEHNSI TPEXMEPHbBIX 3NEKTPOHHbIX
ycTponcts / KoHagpawwuH A.A., JlamnH A.H., Cnenuos B.B.. — Mocksa : TexHocdepa, 2019. —
210 c. — ISBN 978-5-94836-504-6. — TeKCT : aNeKTPOHHbIV // DneKkTpoHHO-6nbnuoteyHasa
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/99116.html

20.

MyxoBckuii B.H. CxeMoTexHWKa BbICOKONPOM3BOANTENBHbLIX BbIMUCTTUTENBHBLIX CUCTEM !
yyebHoe nocobue / Nyxosckuit B.H., MNMbsasyeHko A.O., YepHbin C.A.. — PocTtoB-Ha-[loHy,
TaraHpor : MsgatenbctBo KOxHoOro degepansHoro yHusepcuteTa, 2019. — 229 ¢. — ISBN 978-
5-9275-3432-6. — TeKCT : 3NeKTPOHHbLIN // ANeKkTpoHHO-6MbnmnoTeyHas cuctema IPR BOOKS :
[canT]. — URL: http://www.iprbookshop.ru/100203.htm|

21.

MantokoB C.[1. CxeMOTeXHMYECKOE NPOEKTUPOBAHNE INEKTPOHHbIX CPEACTB : y4ebHoe nocobune
/ MantokoB C.I1., CaeHko A.B., Manuin A.B.. — PocToB-Ha-[loHy, TaraHpor : M3gaTenscTBo
KOxxHoro doegepanbHoro yHmBepcuteta, 2019. — 92 ¢. — ISBN 978-5-9275-3380-0. — TekcT :
ANEKTPOHHbIN /[ AnekTpoHHO-6ubnmoTevHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/100217.html

22.

MBaHoB B.H. NMpriMeHeHne KOMNbIOTEPHBIX TEXHONOMIA MPU NPOEKTUPOBAHUM SNEKTPUUECKNX
cxem / ViBaHoB B.H.. — Mocksa : COJIOH-lpecc, 2019. — 226 ¢. — ISBN 978-5-91359-229-3.
— TeKCT : aneKTPOHHbIN // AnekTpoHHO-6ubnuotevHasn cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/90348.html

B) MHPOPMALMOHHbIE 3NEKTPOHHO-0Opa3oBaTenbHble pecypchl (0duumanbHble pecypchbl

WHTEpHET)*:
Ne n/n Pecypc
23. | http://www.lib.vsu.ru — 3oHanbHast Hay4yHasa bubnuorteka BI'Y

24. | http://www.moodle.vsu.ru
25. | https://e.lanbook.com — OBC «JlaHb»
26. | https://biblioclub.ru — 3bC «YHuBepcuTeTckasi oubnmnoreka oHNamH»



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/

27. | www.iprbookshop.ru — 96C «IPRbooks»
28. | https://elibrary.ru — Hay4yHas anekTpoHHasi bubnmnorteka

16. NepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHust Ans CamocToATeNIbHON paboTbl

Ne n/n NcTouHunK

KypraHckuin, C.U. Pa3spaboTtka npoekTtoB B cpege CAIMNP QUARTUS II. Yactb 1. OCHOBHble
aTanbl NpoekTUpoBaHus: yuebHo-metoaudeckoe nocobue / C.U. KypraHckumn, O.UN. [lybpoBckun,
E.P. Jluxaues, M.[l. MaHsikuH // BopoHexXCkuiA rocyaapCTBEHHbIN YHUBEPCUTET. - BopoHex. -
2016. - 34 c. — URL : http://www.lib.vsu.ru/elib/texts/method/vsu/m15-265.pdf

KypraHckuin, C.W. PaspaboTka n mogenvpoBaHue aneKkTPOHHbIX CXeM B CpeJe aHanoroBoro

30. | npoekTupoBaHus: ydebHo-meToamyeckoe nocobue / C.U. KypraHckuin, O.N. Oy6posckui, M.[.
MaHnsikvnH, B.P. PagunHa // BopoHex: N3gaTtenbckun gom BIY, 2022. — 28 c.

KypraHckuin, C.1N. Pa3paboTka Tonomnormm anekTpoHHbIX cxeM: y4ebHo-meToamdeckoe nocobue /
31. | C.A. KypraHckun, O.N. Oybposckuin, M.[. MaHsakuH, B.P. PagnHa // BopoHex: U3paTtenbckun
gom BI'Y, 2023. - 32 c.

OCHOBbI LMPOBON IMEKTPOHUKM : y4ebHOEe nocobue ans By3o0B : [4ns CTy4. 5-6 K. O4HON n
O4YHO-3a04. hopm obyyeHns dpua. dpak. HanpaeneHusa 010800 - Pagnodumsmka, cneunanbHOCTH
010801 - Pagnodusuka u anektpoHukal. Y. 2. / A.M. bobpeLuos, A.l'. Kowener ; BopoHex. roc.
YH-T .— BopoHex : NagaTenbcko-nonurpaguyeckmnin LeHTp BopoHEeXCKoro rocygapCTBEHHOMO
yHuBepcuteTa, 2012 .— 38 c. : un., Tabn. <URL:http://www.lib.vsu.ru/elib
/texts/method/vsu/m12-169.pdf>

LincbpoBas anekTpoHuKa : npakTnyeckoe pykoBOACTBO : [Ans cTya. hus. dak. Hepaamodus.
npocouns n cTya. ak. KomnbloTep. Hayk cneunansHocTen: 010400 - duanka, 071900 -
MHdopmaLumnoHHble cnuctemsl 1 TexHonoruu] / BopoHex. roc. yH-T ; cocT.: B.W. 3axapos, O.I1.
CbutHeB .— BopoHex : UIML| BI'Y, 2011 .— 50 c.

29.

32.

33.

17. OO6pasoBaTtefibHble TEXHOJNIOTMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCLUMNNUHBLI, BKIMOYaA [AUCTaAHUMOHHble obpa3oBaTefibHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe oGy4yeHue):

B ydyebHOM npouecce wucnonb3ylTca cnegylowme obpasoBaTenbHble TexHonoruu. [lo
obpasoBaTenbHbiM opMam: nekuun; nabopaTopHble paboTbl, rPynnoBble€ KOHCYMbTaLuu,
nHauBmayanbHole 3aHatus. [lo  npeobnagawwmm metogam M npyemam  obyyeHus:
00 BACHUTENBHO-UNMIOCTPATMBHBLIE (0ObACHEHME, NOKa3—4eMOHCTpauna yyebHoro martepuana
W Op.); aKTuBHble (aHanu3 y4eBGHOW M Hay4yHOW nuTepaTtypbl, COCTaBNeHWe CXem W Ap.) u
WHTEpPaKTUBHbIE, B TOM 4uCre W rpynnoBble (B3aumMHOe obyyeHne B (popme MNoAroToBKU W
obcyxaeHus [oKnagoB); MHGOPMAUUOHHBIE, KOMMbIOTEPHbIE;, MynbTuMeaurHble (pabota ¢
canTamu akafeMUYeckux CTPYKTYp, HayYHO-UCCnegoBaTenbCKMX OpraHv3aunn, 3neKTPOHHbIX
ombnuotek n ap., paspaboTka npe3eHTaunn, coobLeHn n goknagos, pabota ¢ 3NEKTPOHHbIMK
obyvarowmmm nporpaMmmamm u T.n.).

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHne ANCLUUNIINHDI:

JTabopatopuss komnbtoTEpPHbIX TexHonorun, CAINP un matemaTuyeckoro mMoaennpoBaHus
Kapeapbl pU3nKN TBEpOOro Tera M HaHOCTPYKTYpP: KoMMbloTepbl koMmnbloTepbl AMD Ryzen 5
3500/GIGABYTE B450M - 7 wrt., komnbtotepbl Pentium Intel Core Duo - 3 wrt., cC
NMLEH3MOHHBIM NporpamMMHbIM o6ecnevyeHnem:

Microsoft Windows 10 (gorosop 3010-15/207-19 o1 30.04.2019);

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

CATIP Quartus Il (version 9.1 nuueH3uns Build 304 01/25/2010 WebEdition);

CATITP Cadence (gorosop 3010-15/763-21 ot 22.12.2021);

Wien2k (nuueHsmns W2k-3039 ot 18.09.2018);

Quantum Espresso (GNU General Public License (GPL), 6ecnnatHoe n/unu csobogHoe MO,
nnueHsus: http://www.quantum-espresso.org/download);

Gaussian 09 (nuueHsna Rev D.01 S/N FA7355682010);


http://www.iprbookshop.ru/
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
http://www.lib.vsu.ru/elib%20/texts/method/vsu/m12-169.pdf
http://www.lib.vsu.ru/elib%20/texts/method/vsu/m12-169.pdf
http://www.lib.vsu.ru/elib%20/texts/method/vsu/m12-169.pdf

Lazarus (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/unn csobogHoe [10,
nnueHsus: https://lwww.lazarus-ide.org/index.php);

Free Pascal (GNU General Public License (GPL), 6ecnnatHoe w/unu csobogHoe [10,
nnueHsus: https://www.freepascal.org/faq.html);

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe u/unu csobogHoe [0,
nnuensus: https://ru.libreoffice.org/about-us/license/);

MporpaMmmHble nakeTbl COBCTBEHHOW pa3paboTku (CBMAETENbCTBA O roc. per. NporpamMmm Ans
OBM Ne 2011614890 o1 22.06.2011; Ne 2011615201 ot 01.07.2011).

Peanusauua ancumMniunHbl C NPUMEHEHMEM 3NEKTPOHHOIO OByYeHUA U OUCTaAHLMOHHbIX
obGpasoBaTenbHbIX  TEXHOMOMMM  OCyllecTBnseTca 4epe3 obpasoBaTenbHbli  nopTan
"ONEeKTPOHHLIN yHMBepcuTeT BIY".

19. OueHo4HbIe cpeacTBa ANA NpoBeAEeHUA TEKYLEeN N NPOMEXYTOYHOWN aTTecTaumm

MopanokK OLEHKN 0CBOEHMS oby4Yalowmummncs y4ebHoro MmaTepuana onpeaensieTcs
coepXxaHMeM crneayLwmnx pasaenoB AUCUMMNIIVHBI

Ne HaumeHoBaHuWe pasgena KomneTeHums( MH&";‘&;&%‘;‘I’) OLEHOYHbIE
n/n AVCLMMINHBI (MOAYNS) n) K%Ml'leTeHLI,VII/I cpencTtsa
MapLupyTbl 1 3Tanbl NPOEKTMPOBAHMA MK-1 MK-1.1 NaGopatopHas
1. | 6onbLumx Z cBepxbonbLLNX AK-1 MK-1.2 pabora 1
WHTErpanbHbIX CXeM.
CucTeMsl aBTOMAaTW3MPOBAHHOTO MK-1 MK-1.2 NaBopaTopHas
2. | NpoeKTMpoBaHUS BonbLINX MK-1 K-1.2 pabota 2
WHTErpanbHbIX CXeM.
®YHKLMOHATBHO-MOrMYECcKoe " MK-1 MK-1.2
3 | CXemoTexHMdeckoe NpOeKTMpoBaHMe Na6opaTopHas
" | byHKUMOHAmNbHbIX ©6nokoB MK-1 MK-1.2 patbota 3
nocneaoBaTensHOCTHOTO TUNA.
MK-1 MK-1.1
4. | Mojenu KommoHeHTOB 3meKTPOHHbIX nK-1 K12 NaGopaTopHble
" | cxem. K3 I'IK-3.2 paboTbl 4-6
MpOEKTMPOBaHUE W MOAENMPOBaHUE MK-1 MK-1.1 NaGopaTopHble
5 | doyHKUMOHAMBHBIX 610K0B MK-1 MK-1.2 paboThl 7-20
KOMOWHAaLIMOHHOro TMna. MK-3 MK-3.2
MpomexyTouHas aTTectaums Komnnekr KUM
hopMa KOHTPOMS — 3k3aMeH

20 TunoBble OLEHO4YHbIe cpeAcTBAa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKywMin KOHTPONb yCNeBaemMocCcTun

TeKyLLl,I/II7I KOHTPOJ1b YycCneBaemMoCTn no AgucuuniimHe OcCylecTBndaeTcd C NOMOLUbHO
cnegymumx oueHO4YHbIX CpencTB: OTYEThl O BbIMOJTHEHUN na6opaToprlx pa60T.

Mepe4vyeHb TeM nabopaTopHbIX paboT

NabopaTtopHasa paboTta 1. PaspaboTtka cxemMbl npouecca NpOeKTUPOBaHMSA Ha MepPapXMYeCKOM YpOBHE
dyHKLMOHanbHoro 6roka

JlabopaTtopHas pabota 2. U3yyeHne coctaBa cneuyunanuanposaHHon CAIP Quartus Il dompmbl Altera.
OcBoeHne nHtepderica nonb3oBartens.



JlabopatopHas pabota 3. W3ydeHne wn OCBOEHWE NporpamMHbIX CPenCcTB BBOgA Mpoekta W
BU3yanusaumm pesynbTaToB MPOeKTUpPOBaHNA 1 MOAEeNNPOBaHUS.

JlabopatopHass pab6ota 4. OnpegeneHve (QyHKUMOHAMNbHbBIX, CTaTUY4ECKUK W  OUHAMUYECKMX,
XapaKkTepuCTUK PyHKUMOHAmNbHbIX 6/10KOB

JlabopaTtopHasi paboTta 5. OnpegeneHne BPeMEHHbIX U YaCTOTHblE XapakKTEPUCTUK (PYHKLMOHANbHbIX
6nokos
JTabopatopHas pabota 6. OnpegeneHme napaMmeTpoB Moesien KOMMNOHEHTOB 3MEKTPOHHbIX CXEM

JlabopaTopHasi paboTta 7. PaspaboTka npoekta MynbTunnekcopa

JlaBopaTopHas paboTta 8. PaspaboTka npoekta AemynbTunnekcopa

JlabopaTopHas paboTa 9. PaspaboTka npoekta npeobpasoBaTens 6GuHapHoro koga B ko INpes
JTabopatopHas pabota 10. PaspaboTka npoekta npeobpasosatens koga [(pesi B GUHapHbIN Ko4

JTabopatopHas pabota 11. PaspaboTka npoekta npeobpasoBaTens GMHapHOro Koga B 4ONOSTHUTENbHbIN
koq

JTabopatopHas paboTta 12. PaspaboTka npoekta npeobpasoBatensd GuHapHOro koga B obpaTtHbIn Kog,

[na Tekywero KOHTPOMs ycrneBaemMOCTM UCNOMb3yeTCs YCTHbIA OMNpPOC, OTYETbl O Xo4e
BbINOSTHEHUS NTabopaTopHbIX paboT, Ha OCHOBE KOTOPbLIX BbLICTABMSETCA npeaBapuTerbHas
oLEeHKa omsu4Ho/xopouwo/ydosnemeopumerisHo/HeydoernemeopumersibHo.

YpoBeHb LUkana
ccopmMumpoBa
Kputepnn oueHnBaHUA KOMMNETEHL M HHOCTH npeaBapuTenbHbI
KOMMNEeTEHLUN X OLIEeHOK

Obyvalowmiica B MOMHOM  Mepe Bnageetr  MOHATUAHBLIM
annapatomM gaHHon o6nactu Hayku (TeopeTndeckuMmn ocHoBamu | [MOBbILWEHHbI OmnuyHo
ONCUMNNKHBI), cnocoBeH MNMCTpMpoBaTh OTBET NpUMepamu, N ypOBEHb
akTamMu, [OaHHbIMW  Hay4YHbIX MCCnefoBaHWW, NPUMEHATb
TeopeTUYEecKMe 3HaHUS ANs BbINONHEHNS NabopaTopHbIX paboT
Ob6yvarowmnca Bnageetr MNOHATUMHBIM — annapaTtoMm [aHHOM

obnactn Haykum (TeopeTU4ecKMmMum OCHOBaMW OUCLUMNIUHDI), Ba3zoBbIN Xopowo
AonyckaeT  He3HauuTernbHble  OWWOKM  Mpu  BbINOMHEHUN YPOBEHb P
nabopaTopHbIX paboT
OOGy4vawowmiics BnageeT YacTUYHO TEOPETUYECKUMW OCHOBaMU o

MoporoBkbin Ydoenemeopu-
ONCLMNINHBI, dparmeHTapHoO cnocobeH BbINOSNHATb

YPOBEHb meJsibHO
nabopaTopHble paboTbl
HeynoBneTBopuTenbHOE  BbINOMIHEHME TECTOBbIX  3a4aHWN.
O6y4arowmincs SEMOHCTPUPYET OTPbLIBOYHbLIE, dparMeHTapHbIe B Heydoenemeopu-
3HaHWs, pgonyckaeT rpybble owunbkn Npyu  BbINOSTHEHWUU mesibHO

nabopaTopHbIX paboT

20.2 NMpomexyToyHaa aTrectauus

[MpomexyToyHasa aTTecTaumnsa no AUCUUNIIMHE OCYLLIECTBIISIETCHA C NOMOLLbIO CrieayroLmx
OLIEHOYHbIX CPEeaCTB:
Komnnekt KUM

KoHTponbHoO-uamepurtenbHbIn MmaTtepuan Ne 1

1. Orannl NMPOEKTNpOBaHUA oonbwnx u CBer6OJ'IbUJI/IX MHTEerparbHblIX CXemMm U BO3MOXHOCTU WUX
aBTomaTtunlauunn.



N

N

N =

N =
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N -

. ﬂemyanVlnneKcop Ha NPOXOAHbIX TPaH3NCTOPax.
KoHTponbHO-uamepurtenbHbIM MaTtepuan Ne 2
. BHOl-IHO-VIepapXI/IquKMVI noaxon K npoekTnpoBaHUIO CITOXHbIX CUCTEM. BOCXOD,F!LLI,ee N HUCXoadLlee
NPOEKTNpoOBaHME.
. ﬂemyanmnneKcop.

KoHTponbHO-uameputenbHbin matepuan Ne 3

. Cxema npouecca NpoeKkTMpoBaHMsi Ha KOHKPETHOM MepapXU4EeCKOM YPOBHE.
. [propnUTETHLIN MYNBTUMNEKCOP.

KoHTpOonbHO-nameputenbHbin matepman Ne 4
. BO3MOXHOCTM COBPEMEHHbIX CUCTEM aBTOMaTU3NPOBaHHOIo nNpoekTnpoBaHus. Oblne ceegeHns o
CAIP.
. YHMBepcanbHbI NOrM4eckni Mogynb.

KoHTpOonbHO-nameputenbHbin matepran Ne 5

. CtpykTypa 1 npuHumnsl noctpoeHus CAIMP. Mogcuctembl CAlMP
. MynbTrnnekcopbl Ha NPOXOAHbLIX TPAH3UCTOPAX M KOMMNIIEMEHTAPHbIX KITHOYax.

KoHTponbHoO-uameputenbHbin maTtepuan Ne 6
TexHnyeckoe, MaTtemaTuyeckoe, MPOrpaMMHOe,  JIMHIBUCTMYECKOE,  WHM(OpPMaLMOHHOE,
opraHmsaumoHHoe, meToaudeckoe obecrneyeHne CAIIP.
. MynbTunnekcopsl.

KoHTpOonbHO-nameputenbHbin maTtepuan Ne 7

. CAINP Cadence. CAIP Quartus II. CAINP TCAD. CAIIP ¢. Mentor Graphics.
. MeToaunka npoekTnpoBaHnsa yHKLUNOHANbHbIX y3110B KOMOVMHALWMOHHOIO TUNa.

KoHTponbHO-uamepurtenbHbii MmaTtepuan Ne 8

. CosgaHme cxeMHOro KOHCTPYKTOPCKOro camna.
. MapanneneHbIn NpeobpasoBaTens duHapHoOro koga B ko, pes.

KoHTpOonbHO-nameputenbHbin maTtepuan Ne 9

. opmuposaHme PyHKLMOHAMNBHO-ITOMYECKOro ONmMcaHns NpoekTa.
. MapannenbHbIN Npeobpa3soBaTtenb koga pest B OBUHAPHbLIN KOA.

KoHTponbHo-uamepurtenbHbin MmaTtepuan Ne 10
KOMI'IVIJ'IHU,I/IFI NnpoekKTa. Co3naHme (baﬁna BPEMEHHbIX anarpamm. MOD,GJ'IVIpOBaHI/Ie
NPOEKTUPYEMOro YyCTPONCTBa.
. MNapannenbHbI NnpeobpasoBaTenb GUHAPHOro koga B 00paTHbIN Kof.

KoHTponbHoO-uamepurtenbHbIn MmaTtepuan Ne 11

. NoHaTne moaenm. BHyTpeHHI/le M BHELWWHNE napamMeTpbl MOAENN



2. MapannenbHbii NpeobpasoBatens GUHApPHOrO KoAa B AOMOMHUTENbLHLIA KOA4 MOCenoBaTenbHOW
CTPYKTYpbI.

KoHTpOonbHO-nameputenbHbin matepman Ne 12

. TpeboBaHus kK Mogensam.
MapannenbHbIl NpeobpasoBaTenb OWHAPHOro Koga B AOMOSHUTENbHLIM KOA4 MapannenbHomn
CTPYKTYPbI.

N =

KoHTponbHO-nameputenbHbin matepman Ne 13

. Mogenn anekTpoHHOM KOMMNOHEHTON 6a3bl HA pas3NUYHbIX 3Tanax NPOEKTUPOBaHKSI.
MapannenbHbii npeobpasoBatenb OGuHApHOrO koga B AOMOSMHUTENbHbLIM KOO NapanfenbHo-
nocrnenoBaTenbHOW CTPYKTYpPBbI.

N =

KoHTponbHoO-uameputenbHbin maTtepuan Ne 14

. MNoakntoyeHne 6nbnmnoTek.
. DemynbTunnekcop.

N -

KoHTpOonbHO-nameputenbHbin matepman Ne 15

. OKBUBArEHTHblE MOAENU HESNTMHENHbIX 3N1IEMEHTOB.
. MpuBenenwne npoekta k 6asmcy U-HE.

N =

KoHTponbHo-uamepurtenbHbin MmaTtepuan Ne 16

. OKBUBArEHTHbIE MOAENW MHTErparnbHbIX JUOO0B.
. NpuBeneHune npoekta k 6asmcy UIN-HE.

N -

KoHTpOonbHO-nameputenbHbin matepman Ne 17

. OKBUBArEeHTHble MOAEeNy nosieBbIX TPaH3UCTOPOB.
. KapTbl KapHo.

N -

KoHTponbHoO-uamepurtenbHbIn MmaTtepuan Ne 18

[ERN

. Cnucok napameTpoB Moaenen.
2. MnHMMm3aumsa nornvecknx yHKLUUN.

OnucaHue TexHonorum npoBsegeHus HpOMe)KYTO‘IHOﬁ artrectaumnm

[MpomexyTodHass atTectaums No AUCUUNINMHE — 3K3aMeH. B npunoxeHwe Kk gunnomy
BHOCUTCSH OLUEeHKa OmyIu4HO/Xopowo/ydoeriemaopumersibHO.
OueHKka ypoBHSA O0CBOEHUS ancumnivHbl « OCHOBbLI NMPOEKTUPOBAHUS M3OENUN MUKPO- U
HAHO3MNEKTPOHMKNY OCYLLIECTBIISAETCA MO CNeAyLWMM NoKasaTensam:
- KQ4YeCTBO N CBOEBPEMEHHOCTb BbINOMNHEHWsI NabopaTopHbIX paboT;
- MOSTHOTa OTBETOB HAa BOMPOCHI KOHTPOSIbHO-U3MEPUTENBHOIO MaTepuana;
- NOMHOTa OTBETOB Ha AOMOSHUTENbHbIE BONPOCHI.
Kputepuu oueHkn ocBoeHus aucumnnmHbl « OCHOBbI NPOEKTUPOBAHNS U3LENMIN MUKPO- 1
HaHO3MNEKTPOHMKUN»:
— OUEHKa OMmJ/IUYHO BbICTABNAETCA NPW NOSIHOM COOTBETCTBMM paboThbl CTyAeHTa BCEM
Bbllleyka3aHHbIM  nokasatenam. CooTBeTCTByeT BbICOKOMY  (YrnybreHHOMy)  YpPOBHIO
CHOPMUPOBAHHOCTM KOMMNETEHLMI: KOMNETEHLMM COOPMMPOBAHbI MOMTHOCTLIO, NPOSABMIAIOTCA U



NCNONb3yITCA CUCTEMATUYECKU, B MOMHOM ob6beme. [daHHbIM ypOBEHb MPEBOCXOAUT, MO
KpaHen wmMepe, NO OOHOMY W3 [MepevYUCcneHHbIX Bblle MokasaTenen MoBblLEHHbIN
(MPOABUHYTBLIN) YPOBEHD;

— OLEHKa XOpowo BbICTABMSETCA B cryvyae, ecnu paboTa cTyaeHTa npyu OCBOEHUMU
ANCLUMNIIMHBI HE COOTBETCTBYET OAHOMY W3 MEpPeYUCreHHbIX nokasaTtenem wunu B cnydae
npefoCcTaBfieHns KypcoBbIX paboT KM oT4yeTOoB N0 nabopaTopHbIM paboTam nosxe
ycTaHoBrneHHoro cpoka. CooTBeTcTBYyeT  MOBbIWEHHOMY  (MPOABUMHYTOMY)  YPOBHIO
CPOPMUNPOBAHHOCTM KOMMNETEHUUIN: KOMMNETEHLUMN B LIeNIOM CPOPMUPOBaHbI, HO MPOSIBIIAIOTCA
N NCNONb3ylTCA (pparMeHTapHo, He B NONMHOM obbeme. [aHHbI YypOBEHb NPEBOCXOAMUT, MO
KpanHen Mepe, No O4HOMY M3 MEPEYUCHIEHHbIX Bbille MokasaTtenen noporosblin (6a3oBbin)
YPOBEHb;

— OueHKa ydoeriemeopumersibHO BbICTaBNAETCA B Crnydae, ecnu paboTta cTyaeHTa npu
OCBOEHUN AUCUMNANHBI HE COOTBETCTBYET NOObIM OBYM M3 MEepeuvnCrieHHbIX MokasaTenemn.
CootBeTcTBYeT noporoBoMy (6a3oBoMy) YpOBHIO CHOPMUPOBAHHOCTM  KOMMNETEHLMMN:
KoMneTeHuMn chopMMpPOBaHbl B OBLLMX YepTax, NPOSABAAOTCA U UCNOMb3YHTCSA CUTYaTMBHO,
YacTu4yHo. [aHHbIM  ypoBeHb obs3aTeneH Ana  BCeX  OCBavMBalOWUX  OCHOBHYHO
obGpasoBaTenbHy0 NporpaMmmy;

— OUEeHKa Heyd08/1emeopumesibHO BbICTABMSIETCA B Cllydae HeCcOoOTBETCTBUA paboTbl
CTydeHTa BCEM NokKa3aTensM, ero HeopraHu3oBaHHOCTK, 6e30TBETCTBEHHOCTU WM HWU3KOro
KayectBa paboTbl Npu BbINOSHEHUU NabopaTopHbIX pPaboT, NPeayCMOTPEHHbLIX MPOrpaMmon
ANCLUUNIINHBI.

®aKkT HeBbINONHEHNA TpeboBaHWA, npeobABNAEMbIX K CTYAEHTYy Mpu OCBOEHMU
AancumnimHbl « OCHOBbI NPOEKTUPOBAHUA U34ENNA MUKPO- N HAHOJMEKTPOHUKM» N OTPaKEHHbIX
B BblLLENEepeYnCeHHbIX KpuUTepusx, dukcupyetcs B BEJOMOCTU OLeHKOM
HeydosremeopumesibHo.

Ecnu cTyaoeHT He ocBavmBaeT OUCUMMNIIMHY B YCTAHOBMEHHOM nporpaMmmon obbeme u B
CpOKK, ornpeaeneHHble rpacmMkoM y4ebHOro npouecca, OH He JOMNYyCKaeTCs K NPOMEXYTOYHON
aTTecTtaumm no gaHHoMy Buagy y4yebHom paboTbl.
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