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1. Kog ¥ HaumMeHOBaHMe HanpasneHus nogrotosku/cneuymnansbHocTn: 03.03.02

dusuka

2. Npodunb nogroTroBku/cneunanusayms:

Qu3uka meepdoco mena

3. KBanudukauma BbINyCKHUKA: bakarnasp

4. ®opma obpa3oBaHuA: 0YHasg

5. Kachepgpa, oTBevarLwasn 3a peanmsaumio QUCLUNIIUHDI:

¢hu3suKu meepdo2o mesa u HAaHOCMPYKMYyp

6. CoctaButenu nporpammbl: KypeaHckult Cepeeli MeaHosuM,

00KmMop ¢u3s.-mam. HayK, rnpogeccop

7. PekomeHpoBaHa: HMC ¢usudeckozo ¢hakynbmema ripomokosi Ne5 25.05.2023

8. YuebHbIn roa: 2027-2028 CewmecTp: 7



9.llenu n 3apayum y4e6HON ANCLUUNIIUHDBI
Llensimu oceoeHusi y4ebHOU OucyurniuHbl 18115H0MCH:
n3ydeHne W OCBOEHWE TeopuM WU MeTOoOOB MNPOEKTUpPOoBaHUS 6a30BbIX NOrMyeckux
3NeMEHTOB N (PYHKUMOHAarbHbIX B65I0KOB UMAPOBBIX CXeM, (hOPMUPOBAHME W 3aKpenneHue y
obyyaloLmMxcss 3HaHUW, YMEHWW, HaBbIKOB M KOMMETEHUMA B 06nactn (PyHKUMOHANbHOMo U
CXEMOTEXHMYECKOTO MPOEKTUPOBAHUS JNEKTPOHHbLIX CXEM C WUCMOSIb30BaHMEM COBPEMEHHbIX
NPOrpaMMHbIX CPeACTB MPOEKTUPOBAHUSA INIEKTPOHHON KOMMOHEHTHOW Ba3bl.
3adayu y4yebHoU OuCyUMNIUHBI:
— O03HakoMneHune oby4arowmxca ¢ 6a3oBbIX MOHATUAMM U MeTOAaMU MaTeMaTUYeCKON OCHOBBbI
ANCUMNnHbl — 6yneson anredpbl;
— oBnageHwe metogamu (PyHKUMOHANbHOMO M CXEMOTEXHUYECKOrO NPOEKTUPOBaHUA 6a30BbIX
NOrMYecknx aNeMeHTOB UUPPOBbIX CXEM;
— oBnageHue metogamu (PYHKLUMOHANbHOIO U CXEMOTEXHUYECKOrO NPOEKTUPOBAHNSA OCHOBHbIX
TUMOBbIX LNPPOBbLIX BIOKOB LINPPOBBLIX CXEM;
— OCBOEHME  COBPEMEHHbIX MNPOrpaMMHbIX  CPeaCcTB  MPOEKTUPOBAHWUS  SNIEKTPOHHOWN
KOMMOHEHTHOM 6a3bl;
— U3y4yeHne anemeHTHon ©6asbl UMPPOBbLIX YCTPOMCTB, OCHOBHbIX MNapamMeTpoB 6a30Bbix
NOrMYecknX 3NeMeHToB, BCNOMOraTesbHbIX 35IEMEHTOB LM(POBbLIX YCTPONCTB.

10. MecTo yyebHOM aucuunnuHbl B cTpykTtype OOIl: yacTb, hopmumpyemas ydacTHUKaMu
obpasoBaTesibHbIX OTHOLWEHU, Bnok b1.

B pesynbTate npoxoxaeHust 4aHHOW AUCUMNNUHBLI OByyarowminca OormkKeH npuobpectu
3HaHWNA, YMEHUS, HaBblkM NPOdECCUOHANbHbIX KOMNETEHUMIA, HeobXoaAnMbIX s obecneyeHus
TPYOOBbIX PYHKLMI NPpOodecCcuoHanbHblX CTaHAAPTOB:

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

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

40.104 «CneumnanucT Nno U3MEPEHNIO NapaMeTpoB U MoandUKauMm CBOMCTB HaHOMaTepuanos
N HAHOCTPYKTYP»

— C/01.6 «MoaepHuM3aumns CcyLecTBYOLWNX U BHEAPEHME HOBbIX METOAOB 1 06opyaoBaHUS OIS
N3MepEHNN NapaMeTpoB HAHOMaTepMNasrioB U HAHOCTPYKTYP».

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUcCUUNNMHe/MOAYNIO (3HAHUS, YMeHMus,
HaBbIKU), COOTHECEHHbIE C MMIaHUPyeMbIMU pe3yribTaTaMU OCBOEHUSA o6pa3oBaTesfibHOM
nporpamMmmbl (KOMMNETEHLMSIMU) U UHAUKATOPAMM UX AOCTUKEHUS:

Kog HasBaHuve Koga(bl) NHankaTop(bl) MnaHnpyemble pesynbTathbl
KOMMeTeHL MmN obyyeHus
MK-1 CnocobeH MK-1.2 MnaHupyeT otaenbHble | 3HaTb: cnocobbl
aHanmManpoBaTb cTagun uccnegoBaHus | MaHMPOBaHMUS OoTAenbHbIX
Hay4YHO-TEXHNYECKYIO npy Hanuumm obLiero | cTagun  UccrnegoBaHust  nNpu
WHdopMaLno " nnaHa HAP Hanu4um obuwero nnaHa HAP
pes3ynbTathbl YMeThb: nnaHMpoBaTb
nuccnegoBaHum oTAEernbHbIE cTagum
doumandeckom nUccrnegoBaHMsa npu  Hanuuum
HanpaBfeHHOCTH obuwero nnaHa HAP
Bnapetb: HaBblKaMMn
nyaHMpoBaHUs OoTAenbHbIX
cTagun  uccregoBaHus  npu
Hann4umn obulero nnaHa HAP
MK-3 CnocobeH npoeogutsb | K-3.2 Pewaer 3agaum c | 3Hatb: MeTodbl  pELUEHMS




(*)I/I3VIKO- ncnoJsib3oBaHNeEM 3agad C MCrnoJib3oBaHNEM

MaTemaTnyeckoe MaTemaTU4ecKoro MaTemaTuyeckoro arnnaparta u

MofenvpoBaHve annapara WM YNCMNEeHHbIX | YACNEHHbIX MeToaoB

uccnegyembix MeTOA0B KOMMNbIOTEPHOrO

npoueccoB, 06bEKTOB KOMMbIOTEPHOrO MOZEeNMpoBaHNa MaTtepuarnos,

" CBOWUCTB c MogennpoBaHus CXEM M YCTPOWCTB pasfiMyHOro

ncnonb3oBaHnem MaTepuanoB, CXeM U | PYHKUUOHAIbHOMO

COBPEMEHHbIX YCTPONCTB pPasfMyHOro | HasHayeHus

KOMMbIOTEPHbIX dYHKLMOHAaNbLHOro YMeTb: pewaTtb 3agausm C

TEeXHONorn Ha3Ha4vyeHus NCnonb3oBaHWEM
MatemaTuyecKkoro annapara u
YNCHEHHbIX MeToL0B
KOMMbIOTEPHOro

MOZeNMpoBaHNa MaTtepuaros,
CXeM M YCTPOWCTB pasnu4HOro
OYHKUMOHANbLHOIro
Ha3HayeHus

BnageTtb: HaBblkaMn peLLeHuns
3aga4 € Ucnonb3oBaHWEM
MaTemMaTU4eckoro annapara u
YNCHEHHbBIX MEeTOL0B
KOMMNbIOTEPHOrO

MOZEeNnMpoBaHMa MaTepuanos,
CXEM M YCTPOWCTB pasfinyHoro

PYHKLMOHArbHOro
Ha3HayeHus
MK-3.3 McnonbayeT 3HaTb: cnocobbl
crneunanMaMpoBaHHOE | UCMONb30BaHUA
nporpaMmMmHoe cneumnanm3npoBaHHOro
obecneyeHne Ons | nporpammMHoOro  obecnevyeHus
KOMMbIOTEPHOIO ans KOMMbOTEPHOrO
Mo4EenMpoBaHus B | MogenvpoBaHmsa B obGnactu
obnactu dun3nkn | bmnsmnkn  TBEpaooro Tena wu
TBEpAoro  Tena N | HAHOCTPYKTYP
HaHOCTPYKTYp YMeTb: ncnonb3oBaTb
cneumnanv3npoBaHHoe
nporpaMMHoe  obecneyeHue
ans KOMMbOTEPHOIO

MoaenupoBaHua B obnactu
dun3nkn TBEPOOro Tena u
HaAHOCTPYKTYpP

Bnapetb: HaBblKaMm
NCNonNb30BaHWs
crneumanm3npoBaHHOro
nporpaMmmHoro  obecneyeHuns
ans KOMMbOTEPHOTO
MoAenvpoBaHus B obrnactu
du3mkn TBEpOoro Tena u
HaAHOCTPYKTYpP

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

Popma NpoOMeXYTOUYHOM aTTecTaumm _3a4eT C OLIEHKOM

13. TpypoemkocTb No BuAam y4ebHown paboTbl

Bug y4ebHom paboThl | TpyaoemMKoCTb




Bcero o cemecTpam
7 cemecTp
AyOnTOpHbIE 3aHATUS 72 72
nekummn 36 36
5 TOM unCHe: NpakTn4ecKkme
nabopaTopHbie 18 18
rPynnoBble KOHCYIsTauum 18 18
CamocTtodarensHas paborta 36 36
dopma NpomMexyToyHON aTTecTauumn —
3a4€eT C OLEHKOWM
UToro: 108 108

13.1. CopepxxaHue QUCLUMIIUHDI

n/n Haumerosanme paspena CopepxaHuve pasgena ANcunninHbl
ANCUMMANHBI
1. NNekuunn

11 AHanorosble M UUpOBble BenNuuUMHbL. [1BonMyHOe (BuHapHoe)
CrocoBb! npeAcTasnexne. lMpencrasneHne 4ucen c (*)MK?MpOBaHHOVVI
NpeACTARNEHUS 3anaton. [lpegctaBneHne 4ucen C nNnaBawowen 3anaTow.
MHGOPMALMN, MpenctaeneHve  oTpuuatenbHbIX  Yucen.  ApudmeTtudeckue

onepaumn ¢ ABOMYHbIMU Yncnamu. [pyrne cnocodbl KoaNpoBaHUS
yucen.

12 Bynesa anre6pa. Anrebpa nepekniodeHmin. OCHOBHbIE TEOpPEMbI
Byresa anre6pa " Oynesomn aflre6pb|. Jlornyeckune cyHkummn. KaHoHmnyeckne opmel
NOFMYECKME dYHKLIMM, norn4eckomn YHKLMN. CoBepLueHHas ON3BIOHKTMBHAsA

HopMarbHas dopma. CoBepLueHHas KOHBIOHKTMBHAs
HopMarsbHas dopma.
13 Jlornyeckne oanemeHTbl. [lonHble M MUHMManbHble  HabBopbI
norn4yecknx yHKUUN 1 anemMeHToB. MnHMMU3aumMa nornyeckux
lNpeobpasoBaHus . o
FIOTVYECKIX chyHKUMI, dyHKumin. Kaptel KapHo. MuHuMmM3aums norm4yecknx (yHKUMn c
nomowbto  kapT KapHo. [lpuBenenne «k 6Gasucy WITN-HE.
MpuBegenwne k 6asncy N-HE.
1.4 HanpsbkeHne nutaHud. YpoBeHb NOrMYecKon eguHuLbl. YPOBEHb
NOrnyecKoro Hyns. MepenaTtoyHas XapakTtepucTtuka.
OYHKLNOHATBHBIS MomexoycTonumBocTb. MakcmanbHaa BennymMHa BXOAHOro Toka.
CTaTMYECKME ’ MakcumanbHass BenuyvMHa _BbIXO[IHOrO  TOKa. KoacbdomumeHT
}J,I/IHaMI/I‘-IeCKI;Ie ob6beauHeHus no exody (fan-in). KoadduuneHT passeTBneHns no
BPEMEHHbIE :-IaCTOTHbIe Bbixody (fan-out). lMoTpebnsemass MOLWHOCTbL B CTaTU4YECKOM
XapaKTepVIC’TI/IKVI pexume. EIOTpe6nﬂemaﬂ MOLLHOCTb B PeXuUMe MNepeKroveHuns.
CDYHKUMOHATTbHBIX BbicTpogencTeme NIOrn4ecKoro anemeHTa. 3agepxka
6.110KOB. nepekntioYeHnst Bblxoaa N3 COCTOAHNA rormyeckon 1 B COCToSiHUE
nornyeckoro 0. 3agepkka NepeknioveHns BbIXxoaa U3 COCTOSAHUS
nornyeckoro 0 B cocTtosdHune norudeckon 1. OHeprusa (paboTta)
€ANHNYHOIO NepeKNYEHNs

15 MpyHUKMNBI NPOEKTUPOBaHUA ©a30BbIX FOMMYECKUX 3EMEHTOB.

[MpoeKkTMpOBaHNE CrOXHbIX JIOTMY4ECKMX 3NEeMEHTOB. Twunbl
lNpoekTnpoBaHme BbIXOOHbIX KackaZoB UUMPOBbIX anemeHToB. LiudpoBas noruka
6a3oBbIx NOrNYecKnx | Ha MPOXOAHLIX TpaH3aucTopax. AuddepeHunansHblie ormyeckme
3MIEMEHTOB  LMAPOBBIX | ANIEMEHTHI Ha NPOXO4HbIX TpaH3ucTopax. CxeMbl
cuUcTem. BOCCTaHOBJEHUSA YPOBHS. LUndposas noruka Ha

KOMMNNeMeHTapHbIX  Krnw4vax. BcnomoratenbHble yCTponcTBa

LMPPOBON JTIOTUKMW.

16 [MpoekTupoBaHue MeToguka NPOEKTUPOBAHMS dYHKLMOHAMNBbHbIX y3noB




PYHKUMOHAMNbHbIX y310B
KoMOMHaLMOHHOro TMNa.

KOM6I/IH3LI,I/IOHHOFO THhna. MyJ'IbTI/II'IJ'IeKCOpr. MyJ'IbTVII'IJ'IeKCOpr Ha

MPOXOAHbIX  TPaH3UCTOPax W  KOMMIIEMEHTapHbIX  KMHo4Yax.
YHnBepcanbHbIn nornyecknm MOoAynb. MpuopuTeTHbIN
MynbTUnnekcop. Hdemynbtunnekcop. LemynbTUNMekcop Ha

NpoOXoAHbIX TpaH3uctopax. [BouyHbIn gewundpaTop. [JBOUYHbLIN
wndbpatop.

2. llabopaTopHble paboThbl

2.1 Crioco6bl JlabopaTopHas pabota 1. [JBonyHoe (GuHapHOe) npeacraBneHune
npencTasneHys yucen. [peactaBneHne 4ucen ¢ UKCMPOBAHHOW 3ansiTON.
Mgcbo W lNpencraeneHne yucen ¢ nnasawwen 3anaton. [peacrasneHne
P ' oTpuuaTenbHbIX YMcen.
2.2 byneBa anrebpa n | JllabopatopHas pabota 2. [locTpoeHuMe KaHOHMYeCKMx ¢opm
norvyeckne yHKUUn. NOrnYecKnX PyHKUMM
2.3 NaGopaTopHas paboTa 3. MUHUMM3ALMS NOMMYECKUX (OYHKLIMIA C
nomoLLbio kapT KapHo
MpeobpasoBaHus P P .
- JlabopaTtopHasa pabota 4. lNpuBedeHne nornyecknx yHKUUN K
NOrnYeCcKNX PyHKLMI. o
6asuncy WIN-HE. NpuBeaeHne nornvecknx cyHkummn Kk 6asmcy U-
HE
2.4 DyHKUMOHanNbHbIE, JlabopaTtopHasi pabota 5. OnpegeneHne @yHKUMOHAMbHBIX,
cTatudeckue, CTaTu4eckux, [OMHAMUYECKUX U  BPEMEHHbIX napameTpoB
AnHaMmunyeckue, NIOrNYECKNX INIEMEHTOB
BPEMEHHbIE, YaCTOTHble
XapakTepUCTUKM
OYHKUMOHANbHbIX
610KOB.
2.5 lMpoekTnpoBaHue JTabopaTopHasa paboTta 6. [NpoekTnpoBaHne 6a30BbLIX OrMYECKMX
6a30BbIx NOrNYECKNX | ANEMEHTOB
9NEeMEHTOB  LMGPOBbIX
CUCTEM.
2.6 Na6opaTtopHas paboTa 7. PazpaboTka npoekTa MynbTumnnekcopa
lNpoekTupoBaHme JlabopaTtopHas paboTa 8. PaspaboTtka npoekTa
PYHKUMOHAnNbHbIX Y3MN0OB | AeMyrnbTuUnnekcopa

KOMOMHaLMOHHOro TMna.

JlabopaTopHasa pabota 9. PaspaboTka npoekTa yHMBepcasribHOro
NIOrMYecKoro Moayns.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUI (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
Mpaktn- | Jabopartop- pynnoBble  CamocTosTenb-
n/n (pasgena) gucuunimHel Jlekumm Bcero
yeckue Hble KOHCynbTaumm | Has paborta
1 | CnocoBbl npencTasnexus 2 2 2 4 10
MHdopMaLnn.
o | bynesa anrebpa n 6 2 2 4 14
noruvyeckne yHKLUK.
3 MpeobpasoBaHus 8 4 4 8 24
nornyecknx PyHKUNN.
®PyHKUMOHANbHbIE,
cTaTuyeckue,
4 | AvHamuyeckue, 4 2 2 8 16
BPEMEHHbIE,  4acCTOTHblE
XapaKTEPUCTUKM
YHKLMOHAmNbHBLIX GITOKOB.
lMpoekTnposaHue
5 | 6asoBbIx norn4yeckux 4 2 2 4 12
3rIEMEHTOB LM poBbIX
CUCTEM.
6 | NpoekTuposaHne 12 6 6 8 32




beHKLI,I/IOHaJ'II:HbIX y3nos
KOMOMHaALUMOHHOro Tuna.

Wtoro: 36 18 18 36 108

14. MeToaM4yeckne ykasaHus Ans o6y4aroLwmxca No 0CBOEHUIO AUCLUMNIIUHDI

N3yyeHune ANCLMNINHDI «OcHoBbI MUKPOCXEMOTEXHUKNY npeaycmartpmBaeT
ocyLlecTBrneHne y4ebHOM OesTernbHOCTU COCTOsAWEen u3 OBYyX 4acTen: obydeHuss CTyOoeHTOoB
npenogaBaTenieM M CamMOCTOATENbHOW Y4eOHOM [AeATEeNnbHOCTM CTYAEHTOB MO  U3YYEHUHO
ANCLMUNIINHBI.

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

B yuebHOM npouecce wncnonb3ywTca criegyowmne obpasoBaTenibHble TexHonoruu. [lo
obpasoBaTtenbHbIM hopmam: nekumm; nabopaTopHble paboTbl; MHANBMAYanbHble 3aHATUNA. 1o
npeobnagarowum Metogam U npvemam  oby4vyeHus: OB6bACHUTENbHO-UNMICTPATUBHbIE
(obbAcHeHMe, nokas—aeMoHcTpauma yyebHoro maTepuana v ap.); akTuBHble (aHanua yd4ebHom
N Hay4YHOW NUTepaTypbl, COCTaBNEHNE CXEM N OP.) U UHTEPAKTUBHbIE, B TOM YUCIIE U rPYNNoBble
(B3aMHOe obyyeHue B dhopMe NOArOTOBKM WU OOCYXOEHUS AO0KNagdoB); MH(OPMaUMOHHbIE;
KOMMNbIOTEPHbIE; MynbTUMeAunHble (paboTa C canTamu akageMU4ecKux CTPYKTYp, HayyHo-
nccnenoBaTenbCKUX OpraHn3aunin, 3NeKTPOHHbIX BMbnunotek n ap., paspaboTka NpeseHTauumn,
coobLeHnn n goknagos, pabota ¢ aNEeKTPOHHLIMK 0ByYaroLWMMK NporpaMmMamMm u T.n.).

MoaroToBka K NEKUMsM sIBNsieTCa OQHUM M3 BUOOB CaMOCTOATENbHOW paboTbl CTyAEeHTOB-
marncTtpoB. CrtygeHTam, 4TObGbl XOpowo oBnageTb Yy4ebHbIM MaTepuanom, Heobxoaumo
BblpaboTaTb HaBblkKM MNPaBWUIBHOM W MNNaHomepHon paboTtbl. Nepen HayanoM NEKUMOHHbIX
3aHATUA HaJo MPOCMOTPETb BCe, YTO ObINO caenaHo B npeablaywiMi pas. OTO MNO3BOMAUT
COCpPenoOTOUMTb BHMMAHWE WU BOCCTAHOBUTb B NaMATU YXXe UMEKLWMECcs 3HaHUSA No JaHHOMY
npegmety. Kpome TOro, Takom mMeToq MOMOXET Nydlle 3anoMHUTb Kak CTapoe, Tak U HOBOE,
yrnyouT noHMMaHue TOro M LpYyroro, Tak Kak npu 3TOM YCTaHaBMMBAKTCS CBSI3M HOBOMO CO
CTapbiM, YTO SBMSETCA He TONbKO 0bA3aTeNnbHbIM, HO W OCHOBHbIM YCMOBMEM [yOOKOro
oBnageHus matepuanom. Yem petanbHee M3ydaemoe accoLMUpyeTCcs C U3BECTHbIM paHee,
TEeM NPOYHEE CoXpaHsaeTcs B NaMATh U BbiCTpee BCNOMHUTL, Koraa Tpebyetcs.

Mpuctynasd K wu3y4yeHUO HOBOrO MaTtepumana, HeobxogumMo CoCpefoTouuTbCs, T.e.
CKOHLEHTPUPOBaTb BHUMaHME W He OTBMEeKaTbCA OT BbINOSHAEMOM paboTbl, MOMHHA, 4YTO
KenaHue 3anoMHUTbL $BMSETCS rapaHTuen YycnewHon paboTbl, OTCYTCTBME Xe BOMM K
3arnoOMMHAHUIO CHWXKaeT addeKT BOCMPUATHUS.

CnegyeTr noMHUTb O TOM, 4TO 4epe3 fNeKuMl nepejaeTcas He  TOMbKO
CUCTEMATU3NPOBAHHLIN TEOPETUYECKU MaTepuarn, HO W MOCTUraeTcsa MeToAuKa HayyYHOro
nccnegoBaHWst M yMeHUe CaMOoCToATeNnbHO paboTaTtb, aHanuM3upoBaTb pPas3nNUYHOro poaa
ABNEHUS.

3anucbiBaTh Ha fekumMm HeobxoamMmo rnaBHoOe, He CTpeMsACh 3adoMKCUpoBaTh BCE CIOBO B
cnoBo. BeibpaTb xe rmaBHoe 6e3 NoHMMaHusa npegMmeTa HEBO3MOXHO. Hanvyune cobcTBEHHOrO
KOHCMEeKTa feKkuuin Mno3BONSeT elle pa3 03HAKOMUTbLCH, MpoayMaTtb, pa3obpaTbCsi B HOBOM
mMaTtepuarne, Tak Kak He4OCTaTO4YHO XOPOLLO MOHATbIE BO BPEMS NEKLMM MOMNOXEHNS MOTYT ObITb
BOCCTaAHOBINEHbI B NaMATW, COMOCTaBIiEHbl C APYIMMW, OOAYMaHbl, OOMOMHEHbI, YSICHEHbI U
paclwmpeHbl C nomMowpblo y4ebHouW nuTepatypbl. 3anucu  SBRAKTCA  nocobuamu  Oons
NOBTOPEHMS, AAOT BO3MOXHOCTb OXBATUTb COAEPKaHME NEKLUMM 1 BCEro Kypca B LLefoM.

Mpn 3TOM XOpOLO OBNageTb CoaepXKaHNEM NEKLMM — ITO:

- 3HaTb TEMY;

- MOHMMAaTb 3Ha4YeHMEe N BaXXHOCTb €€ B JaHHOM KypCe;

- YeTKO NPeACcTaBNATb NNaH;

- YMETb BbI4ENNTb OCHOBHOE, MMaBHOE;

- YCBOWUTb 3HA4YeHWe NPUMEpPOB U UICTPaUni;

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

- IPeACTaBNATb BO3MOXHOCTb U HEOHXOAMMOCTb NPUMEHEHUS NONYYEHHbIX CBEAEHUNA.




CyulecTtByeT HECKOSbKO 06LLMX npaBun paboTbl Ha NeKkunn:

- NeKuMn No Kaxgomy npegmeTy 3anucbiBaTb YyAobHee B OTAerbHbIX TEeTpaasx, OCTaBnss
LUMPOKNE NoNga AN NOMETOK,;

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

- NeKuMm HeobxoaMMO 3anucbiBaTb C CAMOro Havyana, Tak Kak OHO 4YacTo OblBaeT KI4OM
KO BCen TeMe;

- TaK Kak [JOCMOBHO 3anucaTb JeKUMI0 HEBO3MOXHO, TO HeobXxoaMMO B KOHCMeEKTe
oTpaxaTb: (popMynbl, OonpedeneHusi, CXembl, TPyAHble MecTa, MbICNKW, npuMmepbl, ¢akTbl U
MOMOXEHUA OT  KOTOPbIX 3aBUCUT  MOHWMaHWE T[NaBHOroO, HOBOE W  HE3HaKoOMOE,
HeonybnMKoBaHHbIE JaHHblE, MaTepuan OTCYTCTBYIOLWMIA B y4eOHUKaxX U T.M.;

- 3anucbiBaTb HaZo CXaTo;

- BO BpPEMS NEKUMN BaXHO HENpPepbIBHO COXpPaHsATb paboyytd yCTaHOBKY, YMCTBEHHYIO
aKTUBHOCTb.

N3yyeHne TeopeTnyeckoro matepmana B JaHHOM Kypce He OorpaHu4mBaeTcs NOArOTOBKOM
K nekuusm n paboTon Ha OaHHOM BuAe 3aHATMKW. JIeKUMOHHas 4acTb Kypca OpraHuyecku
B3aMMOCBSi3aHa C MHbIMW BMaammn paboT: HanucaHMem pedepaToB, y4acTnem B nabopaTopHbIX
paboTbl, NOArOTOBKOW M cAayen 3ayeTa no AUCLMNIIMHE, B CTPYKTYPE KOTOPbIX Takke BonbLuoe
3Ha4eHne nMeeT caMocTosTeNnbHasa paboTta cTygeHTa.

CamocTosaTenbHaa paboTta obyvarolmxcs Hapsigy C ayauTopHoOW npeacraBnseT OAHy u3
dopm ydebHOro npouecca M SABMASETCA CYLIECTBEHHOM €e 4acTbio, 4TO Haumbonee SpKo
npeacraBneHo B npouecce noarotToBku Mmarnctpos. [llocrnegHee o06ycrnoBrneHoO TeM, 4TO
camocTosiTenbHasi paboTa npegHasHayeHa Ans GopMMpoBaHMA HaBbLIKOB CaMOCTOSTENbHOM
paboTax kak BoobLue, Tak U B y4eOHOWN, HAay4YHOWN OeATENbHOCTU, (hopMMpPOBaHME U pasBUTUE
CMOCOBHOCTN MpuMHMMAaTb Ha cebsi OTBETCTBEHHOCTb, CaMOCTOATESNbHO pellatb npobnemy,
HaXo4WTb KOHCTPYKTUBHbIE PELLEHMS, BbIXOA U3 KPU3UCHOW CUTyauumn u T.4.

CamocTosTenbHas pabota opMUpyeT CaMOCTOATENbHOCTb HE TOMbKO Kak COBOKYMHOCTb
YMEHUN N HaBbIKOB, HO M KaK YepTy XapakTepa, UrpatoLLyto CyLIECTBEHHYIO pPOSib B CTPYKType
MIMYHOCTM  COBPEMEHHOro  creuuanucta Bbicwen kBanudukauun. OHa  BoOCNUTbIBaAET
CaMOCTOATENBbHOCTb Kak 4epTy Xapaktepa. Hwukakme 3HaHMSA, MOMy4YeHHble Ha YpPOBHE
NacCUBHOIO BOCMPUATUSA, HE CTaBLUME 0OBLEKTOM COBCTBEHHOM YMCTBEHHON M nabopaTopHoOWn
paboTbl, HE MOTYT CYNTATLCS NOAMMHHBLIM AOCTOSSHUEM YernoBeka.

[laBas BO3MOXHOCTb pacwupsaTb U oborawaTb 3HAHWHA, YMEHUS MO WUHAMBUAYaSbHbIM
HanpaBneHusM,  camocTosTenbHass  pabota  obydaiwouwerocs  no3sonsieT  cosgaTb
pPa3HOCTOPOHHMX creumanucToB. B npouecce camocTtoaTenbHoW paboTbl pasBuBaloT
TBOPYECKME BO3MOXHOCTM OOy4atowerocsi, npu 3TOM camocTosTenbHass paboTa 3aBepLuaeT
3agaym Bcex BMaoB y4ebHon paboThbi.

CamocTosTenbHas pabota - 310 nnaHupyemas paboTta oby4varolmxcs, BbinonHseMasi no
3a[aHuI0 1 Npy MeTOOUYECKOM PYKOBOACTBE npenogasaTtens, HO 6e3 ero HenocpeacTBEHHOro
yyactus. lNpenogaBaTtenb, BeAyLMN 3aHATUSI, OpraHu3yeT, HanpaBnsieT CaMOCTOATESNbHYHO
paboTy obydarwmxcsa n okasbiBaeT UM Heobxoammyro nomollb. OgHako CaMOCTOATENbHOCTb
obyvarowmxca [ofmkHa npesblwate 06bemM paboTbl, KOHTPONMPYEMOW NpenodaBaTesieMm
paboTbl, U UMETb B CBOEN OCHOBE MHAMBUAYASbHYO MOTUBaALMIO OBy4YatoLLerocs no nony4yeHuto
3HaHUN, HeobxoOoMMbIX M AOCTaTOYHbIX ANs Gyayuwen npodeccuoHanbHOW AesATEeNnbHOCTU B
n3bpaHHon cdepe. lNMpenogaBaTtens npy HeEOOGXOAMMOCTM MOXET OKasbiBaTb COOEWCTBME B
BblpaboTKe M  KOppeKkuuMu [OaHHOW MOTMBaUUKW, feXxalwewm B OCHOBE MOCTPOEHUS
CaMOCTOATENbHON AEeATEeNbHOCTM 00yyarowerocs no WU3ydeHUo AUCLMNIUHBI, NONyYeHUIo
HeobXxo4MMbIX 3HAHWI N HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr obyyeHue pelleHuio 3agad  onpeneneHHoM
chbepbl gestenbHocTn. OpgHako kak 6bl xopowo He oby4vanucbk obyyarowmecs cnocobam
peweHns 3agad B ayautopuu, copmmpoBaTb CpencTBa MNPaKTUYECKON OeATENbHOCTU He
yaacTcs, Tak KaK Kaxabl cnyyam npakTukm ocobbli 1 ANna ero pelweHns cnegyet Bblpabotatb
0cobbIn NpodeCcCUOoHanNbHbIN CTUMb MbILLIIEHWS.



OcHoBoOV caMoCTOATENbHON pPaboTbl CNYXXUT Hay4YHO-TEOPETUYECKUN KypC, KOMMIEKC
nosly4eHHbIX obyyatowmmes 3HaHnin. OCHOBHON, Hanbonee 3KOHOMUYHON POPMON NONYYEHNSA U
YCBOEHUSI MHOPMaLMK, TEOPEeTUYECKUX 3HaHWMA B BYy3e SBMSETCS NeKkuus, no3sonstowas
BOCMPUHSATb 3HAYUTENBHYIO CYMMY OCHOBHbIX 3HAHUW M MOTOMY CNOCOBCTBYOLWASA MOBLILEHUIO
NpoAyKTUBHOCTM BCeEX Apyrmx oopm y4yebHoro Tpyaa.

Pesynbtat 00y4yeHna u camoctodTenbHon paboTbl obyyarouieroca npeanonaraet
Hanuyne criegyoLwmMx COCTaBASOLWMX:

- MOHMMaHWe MeTOA0SIOMYECKUX OCHOB MOCTPOEHUS U3yYaeMblIX 3HAHWUN;

- BblA€reHMe rmaBHbIX CTPYKTYp y4eBOHOro Kypca;

- (bopmmpoBaHme cpeacTB BbipaXXeHUs B JaHHOM obnacTu;

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

CamocTosaTenbHaa pabota obyvarowmxcs npu un3ydyeHun aucumnnuHbl «OCHOBBI
MUKPOCXEMOTEXHUKNY BKNIOYaeT B cebs: ndyvyeHne TeopeTn4eckon YyacTn Kypca, NoarotoBKy K
BbIMNOMNHEHUIO nabopaTtopHbIX paboT, HanucaHue oT4eToB MO JflabopaTtopHbiM paboTam,
noaroToBKY K 3a4eTy.

CamocTtosTenbHas paboTta cTygeHTa npu  wm3ydyeHun  gucumnnuHbl  «OCHOBBbI
MUKPOCXEMOTEXHUKNY BKITtOYaeT B cebs:

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

15. lNepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW NUTEpPaTypbl, PECYpPCOB WHTEpPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUNIINHDI

a) OCHOBHas nutepaTypa:

NcToYuHUK

Conopos, B. C. GnektpoHuka n cxemoTexHuka : ydebHoe nocobue : B 2 yactax / B. C. Conopgos,
A. A. Macnos, A. B. KanyeHoB. — MypmaHck : MI'TY, 2017 — Yacte 1 — 2017. — 200 ¢c. —
ISBN 978-5-86185-937-0. — TekcT: 3neKTpoHHbIn // JlaHb : 9neKkTpoHHO-6ubnuoTeyHas
cuctema. — URL: https://e.lanbook.com/book/142637

Conopos, B. C. GnektpoHuka n cxemoTexHuka : ydebHoe nocobue : B 2 yactax / B. C. Conogos,
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

CrtporoHoB A.B. Peanusauma uudpoBbIX yCTpONCTB B 6asnce nporpaMMuMpyeMbiX FTOMMYECKMX
MHTEerpanbHbIX cxeMm : yyebHoe nocobue / CtporoHoB A.B.. — CapaTos : An Nu Op Megua, 2019.
— 151 c. — ISBN 978-5-4497-0208-1. — TeKCT : 3NEeKTPOHHbIN // ONeKkTpoHHO-6MGNMoTeYHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/83658.html

®omuH [1.B. OCHOBbI KOMMBLIOTEPHOW 3MEKTPOHUKM [ONEKTPOHHLIN pecypc] : y4ebHoe nocobue
ansa crygeHTos By3oB / [1.B. ®oMuH. — 3OnekTpoH. TekcToBble AaHHble. — CapaToB: By3oBckoe
obpasoBaHue, 2017. — 107 C. —  2227-8397. — Pexum  pgoctyna:
http://www.iprbookshop.ru/57257.html

MukywuH A.B. LincdbpoBas cxeMoTexHMKa [SNeKTPOHHbIN pecypc] : MoHorpadus / A.B. MukyLimH,
B.N. CeomHuH. — OnekTpoH. TekcToBble pdaHHble. — HoBocubupck:  Cubupckun
rocyAapCTBEHHbIW YHMBEPCUTET TeNeKoMMyHUKaumm n nigpopmatumku, 2016. — 319 c. — 978-5-
91434-036-7. — Pexum goctyna: http://www.iprbookshop.ru/69569.html

0) gononHuTenbHasa nuTepartypa:

Ne n/n McTOouHMK
6 AnekceHko, A.l'. MukpocxemoTexHuka : ydebHoe nocobue ans crtyq. By3oB, 00y4. no cnew.:
" | "®usmka 1 TEXHOMNOrMsi MaTtepuanos 1 KOMMOHEHTOB 3NEKTPOHHOWN TEXHUKK",




"MuKpoaneKkTpoHUuKa 1 nonynpoBoaHuMKoBble npubopsl” / A.l. AnekceHko, N.U. LWarypuH .— 2-e
n3g., nepepab. n gon. — M. : Pagmo u cBsasb, 1990 .— 496 c.

YrpiomoB E. Lincpposas cxemotexHuka / E. Yrptomos. — CI16: BXB-lNetepbypr, 2004. — 520 c.

Hosukos tO.B. BeegeHune B ungpoByto cxeMoTexHUKy [OnekTpoHHbin pecypc] / KO.B. Hosukos.
— OneKTPOoH. TeKCToBble AaHHble. — M. : UIHTepHeT-YHuBepcuteT VIHhopMaLMOHHbIX
TexHonorun (MHTYWUT), 2016. — 392 ¢. — 5-94774-600-X. — Pexum goctyna:
http://www.iprbookshop.ru/52187.html

JNanre IN.K. CoBpemeHHasi MMKpOCXEMOTEXHMKA : abopaTopHbI npakTukyM / Jlanre IM.K.. —
Camapa : Camapckuii rocyaapCTBEHHbIN TexHn4Yeckun yHneepcutet, O96C ACB, 2018. — 176 c.
— ISBN 2227-8397. — TeKCT : 3NeKTPOHHbIN // DneKTpoHHO-bubnmoTeyvHas 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'YUT, 2017. — 95 ¢. — ISBN 978-5-00032-226-0. — TekcT :
3ANEKTPOHHbIN // JlaHb : aNeKTpoHHO-O0nbnmnoTteyHasa cuctema. — URL:
https://e.lanbook.com/book/106780

11.

Bopucos A.B. Lincpposas obpaboTka curHanos : ydebHoe nocobue anga 6akanaspos 11.03.03
«KoHCcTpympoBaHmne 1 TeXHONOrMs 3NEeKTPOHHbBIX CPEACTBY, Npodunb — «IHPOpMaLMOHHbIE
TEXHOMNOrMM NPOEKTUPOBaHNS PaanO3NEKTPOHHbIX cpeacTBy / bopucos A.B., LayapmaH A.A..
— HoBocnbupck : Cubnpckuin rocyaapCTBEHHbIV YHUBEPCUTET TENEKOMMYHUKALNA 1
nHpopmaTtumku, 2019. — 142 c. — ISBN 2227-8397. — TeKCT : 9NEKTPOHHbIN // QNEKTPOHHO-
onbnmnoteydHas cuctema IPR BOOKS : [cainT]. — URL.: http://www.iprbookshop.ru/102147.html

12.

A6agynaes LWW.-C.0. Cnctema aBTOMaTM3MpoBaHHOIO NPOEKTUPOBaHUS MpMOOpoB
MUKpoanekTpoHukn (CAIP mukpoanekTpoHukm) / LW.-C.O. AbgynaeB.— Maxadkana : Hayka
OHL, 2011 .— 228 c. (1)

13.

Xoposuy, M. NckycctBo cxemoTexHukn / . Xoposud, Y. Xunn ; MNep. ¢ anrn. b.H. BpoHuHa [u1
ap.] — W3a. 7-e .— Mocksa : Mup : BMUHOM, 2011 .— 704 c. (1)

14.

Mypowmues, . KO. MaTtemaTtuyeckoe obecneveHmne CAIP : yuebHoe 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-
onbnnotedHas cuctema. — URL: https://e.lanbook.com/book/168620

15.

BopoHos tO.A. MogennpoBaHue TEXHOMOTMM U NapameTpoB KPEMHNEBBIX HAHOPa3MEPHbIX
TpaH3ncTopHbIX cTpyKTyp / KO.A. BopoHos ; Kackos C. tO. ; MovanknHa O. P. — Mocksa :
MANDU, 2012 .— 80 c. // SnekTpoHHO-OMbnnoTeyHas cuctema. — URL :
http://biblioclub.ru/index.php?page=book&id=231695

16.

KoHapawwuH A.A. CoBpeMEHHbIE TEXHOMOMMN U3FrOTOBIEHWUS] TPEXMEPHbIX 3NEKTPOHHbIX
ycTponcts / KoHagpawwuH A.A., llamnH A.H., Cnenuos B.B.. — Mocksa : TexHocdepa, 2019. —
210 c. — ISBN 978-5-94836-504-6. — TeKCT : aNeKTPOHHbIV // DNeKTpoHHO-6ubnuoTeyHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/99116.html

17.

Myxosckuii B.H. CxemoTexHuKa BbICOKONPON3BOANTENbHbIX BbIYUCIIUTENbHbIX CUCTEM :
y4ebHoe nocobue / Myxosckuit B.H., MNMbasyeHko A.O., YepHbii C.A.. — PocToB-Ha-[loHy,
TaraHpor : UspgatenbctBo KOXHoro chegepansHoro yHmsepcuteta, 2019. — 229 ¢. — ISBN 978-
5-9275-3432-6. — TeKCT : 3NeKTPOHHbIN // AneKkTpoHHO-6nbnmnoTteyHas cuctema IPR BOOKS :
[canT]. — URL: http://www.iprbookshop.ru/100203.html

18.

MantokoB C.[1. CxeMOTeXHMYECKOE NPOEKTMPOBAHME INEKTPOHHbIX CPEACTB : y4ebHoe nocobue
/ Mantokos C.I1., CaeHko A.B., Manuin A.B.. — PocToBs-Ha-[1oHy, TaraHpor : N3gatenscTBo
KOxxHoro doepepanbHoro yHuBepcuteta, 2019. — 92 ¢. — ISBN 978-5-9275-3380-0. — TekcT :
3MNEKTPOHHbIN // AnekTpoHHO-6nbnnoteyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/100217.html

19.

MBaHoB B.H. lNprMeHeHne KOMMNbIOTEPHbLIX TEXHOMOMMIA NPU NPOEKTUPOBaHUMN SNEKTPUYECKMX
cxem / MBaHoB B.H.. — Mocksa : COJIOH-IMpecc, 2019. — 226 ¢. — ISBN 978-5-91359-229-3.
— TeKCT : aNEeKTPOHHbIN // DneKkTpoHHOo-6ubnuoteyHas 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 BIY
21. | http://www.moodle.vsu.ru
22. | https://e.lanbook.com — OEC «JlaHb»
23. | https://biblioclub.ru — 36C «YHuBepcutetckas bubnuoreka oHNanH»
24. | www.iprbookshop.ru — 36C «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 6GuénumoTeka

16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW paboThl

Ne n/n NCTOYHMK

KypraHckuin, C.1. Pa3spaboTka npoektoB B cpege CAINP QUARTUS II. Yactb 1. OcHOBHbIe
aTanbl NPOeKTUpoOBaHus: yuebHo-meTogmdeckoe nocodue / C.U. KypraHckuii, O.N. [lydpoBckun,
E.P. Ilnxaues, M.[1. MaHsikuH // BOpOHEXCKUI roOCYyAapCTBEHHbI YHUBEPCUTET. - BopoHex. -
2016. - 34 c. — URL : http://www.lib.vsu.ru/elib/texts/method/vsu/m15-265.pdf

OcHoOBbI LiPOBOW 3NEKTPOHMKM : y4ebHOE nocobue anst By3oB : [aNns cTyd. 5-6 K. O4HON n
O4YHO-3a04. popm 0byyeHnss pus. dpak. HanpaeneHusa 010800 - Pagnodusmka, cneunanbHOCTH
010801 - Pagnodusnka n anektpoHukal. Y. 2. / A.M. bobpewos, A.I'. Kowenes ; BopoHex. roc.
YH-T .— BopoHex : i3paTtenbcko-nonurpaduyeckmin ueHTp BopoHexckoro rocyaapCTBEHHOMO
yHuBepcuTeTa, 2012 .— 38 c. : vn., Tabn. <URL:http://www.lib.vsu.ru/elib
ftexts/method/vsu/m12-169.pdf>

LincbpoBas aneKkTpoHuKa : npakTnyeckoe pykKoOBOACTBO : [Ans cTya. dm3. dhak. Hepaguodus.
npochuns n ctyag. dak. komnbtoTep. Hayk cneuyunansHocTen: 010400 - duanka, 071900 -
WNHdopmauunoHHble cuctembl 1 TexHonoruun] / BopoHex. roc. yH-T ; cocT.: B.W. 3axapos, O.I1.
CbutHeB .— BopoHex : UL BI'y, 2011 .— 50 c.

26.

27.

28.

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble Mpu peanusauum y4ebHOM
OUCUMNNUHBbI, BKMOYaA [AOUCTAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OGy4YeHue):

B yuyebHOM npouecce wucnonb3yrTCca cnegywowme obpasoBatenbHble TexHonornu. [lo
obpasoBaTenbHbIM dopMaM: nekumn; nabopaTopHble paboTbl, FPYNMNoOBble KOHCYNbTaUWw,
nHauBmayanbHole 3aHATMS. Mo  npeobnagalowmm meTogam W npuemam  obyyeHus:
00 BACHUTENBHO-UNMIOCTPATMBHbLIE (06BACHEHME, NOKa3—4EMOHCTpaunsa yyebHOro martepuana
W Op.); aKkTmBHble (aHanu3 yyebHOM M Hay4yHOW nUTepaTypbl, COCTaBMeHWe cxem U Ap.) u
WHTEpPaKTMBHbIE, B TOM 4uCfe WU rpynnoBble (B3auMHoe obyyeHne B dhopme noaroToBKU U
obcyxaeHus OoKNagoB); WHAOPMAUWOHHBLIE;, KOMMbIOTEPHbIE; MyNbTUMeAunHble (paboTa C
caTaMn akageMunyeckux CTPYKTYp, Hay4YHO-UcCrneaoBaTernbCKUX OpraHu3auun, 3neKTPOHHbIX
onbnnoTek n ap., paspaboTka npes3eHTaumn, COoOLLEHNI N OOKNaaoB, paboTa ¢ 9NeKTPOHHbIMU
obyvaroLwmmm nporpamMmamm 1 T.0.).

18. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUUNIINHDI:

JTabopaTtopuss KoMmNblOTEPHbIX TexHonornn, CAlMNP n matemaTtnyeckoro MoaenupoBaHUs
Kapeapbl PU3NKK TBEPAOro Tena v HaHOCTPYKTYp: koMmnbloTepbl Pentium Intel Corei7 - 6 wr.,
komnbtoTepbl Pentium Intel Core Duo - 8 wr, C JMLEH3NOHHBbIM NPOrpamMMHbIM
obecneyveHnem:

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/unun cesobogHoe MO,
nnuensus: https://ru.libreoffice.org/about-us/license/);

Peanusauua OMcuunnuHbl ¢ NPUMEHEeHUEM 3IIEKTPOHHOrO OByYeHWs U ANCTaHUUOHHBLIX
obpasoBaTerbHbIX  TEXHOMOrMM  OCyLleCcTBnsieTcd 4epe3 obpasoBaTernbHbIA  MopTan
"ONeKTPOHHbLIN yHMBepcuTeT BIY".

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

MopsaoK OLEeHKM 0CBOEHMS oby4YatoLmnmmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHneM crneayoLwmx pasgenos AUCUMNINHGBIL


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
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Ne HanmeHoBaHue pasgena KomneTteHums( HpukaTop(bl) OueHouHble
n/n MCUMNAMHBI (MOZYNS) n) AOCTVKEHMS cpeacrtea
Ancl Ay KOMNeTeHunn
Cnocobbl npeacTaBneHns 3 AK-1.2 Na6GopatopHas
1 MHpopmaLmun. MK-1 ' pabota 1
byneea anrebpa wn nornyeckue JTabopaTopHas
2. MK-3 MK-3.2
yHKUMH. paboTa 2
3 MpeobpasoBaHUA NOrMYECKNX MK-3 MK-3.2 JTabopaTopHbie
" | dyHKUMIA. MK-3 MK-3.3 paboThl 3, 4
dYHKUMOHAMbHbIE, cTaTuyeckue, [K-3 MK-3.2
4 | AMHamnyeckve, BPEMEHHbIE, JTabopaTopHas
" | YacToTHble XapaKkTepuCTUKK MK-3 MK-3.3 pabota 5
dYHKLUMOHaNbHbIX G1OKOB.
MpoekTnpoBaHue 6a3oBbIx MK-1 MK-1.2 NaGopaTopHas
5. | NOrMYecKUX SNEeMEeHTOB LMdPOBbIX AK-3 MK-3.2 paboTa 6
CUCTEM.
MK-1 MK-1.2
6 lNpoekTupoBaHme  YHKLUNOHAMbHbIX NK-3 MK-3.2 JlabopaTopHble
" | y3NoB KOMBMHALIMOHHOIO TMNa. K3 I'IK-3.3 paboTbl 7—9
MpomexyToyHas aTTecTaums MepeyeHb
doopma KOHTPONSA — 3a4ET C OLIEHKOWN BOMPOCOB
20 TuvnoBble OLEHOYHbLIE cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensroLwume

npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOIb yCNeBaemMoCTHn

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

MepeyeHb TeM nabopaTopHbIX paboT

JTabopaTtopHaa pabota 1. [BomyHoe (OumHapHOe) npenctaBneHwe uucen. [lpencraBnexHune
ynucen c¢ ukcmpoBaHHoOM 3anaTon. [lpeacrtaBneHne 4Yucen C  NnNaBawolen 3anaTou.
MpencraBneHune oTpuLaTenbHbIX YACEN.

JTabopaTopHas paboTa 2. NocTpoeHne KaHOHNYECKNX DOPM JTOrMYECKUX (PYHKLMI
JTabopaTopHas pabota 3. MMHMMM3aUMa NOrMYecKnX YHKLUMIA C NoMoLLbo KapT KapHo
JTabopaTopHasa paboTta 4. NpuseageHune norndecknx yHkunn k 6asmncy UIN-HE. MNpusegeHue
normyeckux gyHkumn K 6asncy N-HE

INNabopaTtopHas pabGoTta 5. OnpegeneHne yHKUMOHANbHBLIX, CTAaTUYECKUX, OMHAMUYECKUX W
BPEMEHHbIX MapamMeTpPOB NOrMYeCcKUX ANEMEHTOB

JTabopaTtopHas paboTa 6. [poekTnpoBaHne 6a30BbIX NOMMYECKNX 3NIEMEHTOB

JTabopaTopHas paboTta 7. PaspaboTka npoekta mynbTunrekcopa

JTabopaTopHas paboTta 8. PaspaboTka npoekta gemMynbTunaekcopa

JTabopaTopHas paboTta 9. PaspaboTka npoekta yHMBepCcanbHOro fIorm4eckoro Moayns.

[na Tekywero KOHTPOMs yCneBaemMoCTM WUCMONb3yeTCcs YCTHbIA OMNpoC, OTYEeTbl O Xode
BbINONHEHUS1 NabopaTopHbIX PaboT, Ha OCHOBE KOTOPbIX BbICTABMSIETCA npeaBapuTenbHas
OLeHKa omsu4yHo/xopouwo/ydosnemesopumeribHo/HeydosrnemaeopumersbHo.

YpoBeHb
cchopmmpoBa
HHOCTW

. LWkana
Kputepum oueHBaHUA KOMNEeTEeHLMN




KOMMNETEHUUA | NpeaBapUTEnbHbI
X OLeHOK

OOyvalowmnca B MONMHOM  Mepe  Bnageetr  MNOHATUAHBLIM
annapatomM gaHHon obnactu Hayku (TeopeTndeckumm ocHoBamu | [MOBbIWEHHbI OmnuyHo
AVCUMNINHBI), CNOCODEH WNMCTPUPOBaTL OTBET NpPUMeEpamu, | 1 ypOBEHb
dakTamn, OaHHbIMW  HAyYHbIX WCCMEAOBaHUN, MNPUMEHSTb
TeopeTnyeckne 3HaHusa Ans BbiNofHeHus nabopatopHbix paboT
OOyuvalowminca Bnageetr MOHATUMAHLIM — annapaToMm  AaHHOM
obnactn Haykum (TeopeTU4ecKMmnm OCHOBaMM OUCLUNIUHDI), basoBbi
AOMyCKaeT  He3HauuTeNbHble  OWWMOKM  NpU  BbINOSTHEHUN YPOBEHb
nabopaTopHbIX paboT

OO6yvawwmicss BnageeT 4acTUYHO TEOPETUYECKUMU OCHOBaMM
ANCLUMNIUHBI, dparmeHTapHo cnocobeH BbINOMHATb

Xopowo

MoporoBbii Ydosnemeopu-

nabopaTopHble paboThl YPOBEH® MeJibHo
HeynoBneTBopuTENbHOE  BbLINOSIHEHWE  TECTOBbLIX  3afdaHuMN.

O6y4arowmncs OeMOHCTPUPYET OTPLIBOYHbLIE, dparMeHTapHbIe Heydosnemsopu-
3HaHMA, JonyckaeT rpybble owumbku NpyM  BbINOSIHEHUN B meJsibHO

nabopaTopHbIX paboT

20.2 NpomexyToyHasa aTTrecTauus

[MpomexyToyHasa aTTecTaumnsa no AMCUUNIIMHE OCYLLIECTBIISIETCHA C NOMOLLbIO CrieyroLmx
OLIEHOYHbIX CPEACTB:
lNMepeyeHb BONPOCOB K 3a4eTy

AHarnorosble U LMppoBbIE BEMNYMHDI.

[BonyHoe (bnHapHoe) NnpeacTaBnexHune.

MpeactaBneHne uucen ¢ dwukcupoBaHHoW 3ansTon. [lpegcraeneHne ducen c

nnasaroLLEeN 3anATON.

MpencraBneHne oTpuuaTenbHbIX Yucen.

ApudmeTnyeckue onepaumm ¢ 4BOMYHbIMU YUCTTAMM.

Apyrmue cnocobbl KOANPOBaHUSA YnUcen.

Bynesa anrebpa. Anrebpa nepeknto4eHui.

OcHoBHble TeopeMbl byreBon anrebpsl.

. Jlornyeckne doyHKUUN.

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

11.CoBepLueHHasi KOHbHOHKTUBHAA HopManbHasa hopma.

12.Nlornyeckne anemeHTbl. [MOMHbIE M MUHUMAnNbHblE HABOPbI NOMMYECKUX YHKUNA W
3NIEMEHTOB.

13. MyuHMMM3aUmMs NOrMY4eCcKnX PyHKLUNN.

14.KapTtbl KapHo. MuHMMm3aums normyeckux yHKUnn ¢ noMmoLlbio kapt KapHo.

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

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

17.MepepaToyHas xapakrepucTuka.

18.TomexoycToN4YMBOCTb.

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

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

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

pexume nepekntioYeHus.
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22.bbICTpOAENCTBNE JIOTMYECKOrO 3nemMeHTa. 3agepxkka nepeknioyYeHns BbiXoga U3
COCTOSAAHUA nornyeckon 1 B coctosiHne norndeckoro 0. 3agep:kka nepekntovyeHns Bbixoaa
N3 cocTosAHUA norndeckoro 0 B coctoaHmne norundeckon 1.

23.0Heprna (paboTa) eQUHNYHOIO NEPEKITHYEHMS

24.T1puHUMNBI NPOEKTUPOBaHMA 6a30BbIX NOTMYECKUX ANTIEMEHTOB.

25.T1poeKkTnpoBaHme CNOXHbIX NOrMYECKNX 3N1IEMEHTOB.

26.Tvinbl BIXOAHbLIX KAackaZoB LN(POBbLIX 911IEMEHTOB.

27.1ncpbpoBas norvka Ha NpoxXogHblX TpaHauctopax. AuddepeHumarnbHble Iorndeckue
3fIEMEHTbI Ha NPOXOAHbLIX TPaH3UCTOpax.

28.CxeMbl BOCCTaHOBIEHNS YPOBHS.

29.Undposas normka Ha KoMnneMeHTapHbIX KNoyax.

30.BcrnomoraTtesibHble yCTponUcTBa LMpoBOM NOMUKN.

31.MeToanka NpoeKkTUpOBaHUA (PyHKUMOHANbHbIX Y3110B KOMOMHALMOHHOIO TMNa.

32. MynbTunnekcopsl.

33.MynbTunnekcopbl Ha NPOXOAHLIX TPaH3UCTOpPax W  KOMMSIEMEHTAPHbIX  Kikoyax.
YHuBepcarsbHbIA NOrM4ecknm Moayrib.

34.MpnopuTeTHbIN MyNbTUMNMEKCOP.

35.[deMynbTmnneKkcop.

36.[JemynbTunnekcop Ha NpoxXoAHbIX TpaH3ucTopax.

37.MNpeobpasoBatenu KOOOB.

38.[0BonyHbIN gelmndopaTop.

39.[1BONYHbIN incbpaTop.

40.YHnBepcanbHbIN JTOrM4ecknin Mmogyrb.

OnucaHue TexHonornum npoeeaneHus I1p0Me)KYTO‘-IHOI7I aTTecTauumn

MpomexyTouHas atrectaumsa nNo AUCUMNIIMHE — 3a4eT C OueHkon. B npunoxeHue K
ANNSIOMY BHOCUTCS OLIEHKA OMJIUYHO/XOPOWO/y008/11€m8opumMesibHoO.

OueHka  ypOBHSI ~ OCBOEHUS  AUCUMUMNINHBI «OcHoBbI MUKPOCXEMOTEXHUKN»
OCYLLIECTBMSETCH MO CneaylowmM nokasaTensam:
- KQ4YeCTBO N CBOEBPEMEHHOCTb BbINOMHEHMSA NabopaTopHbIX paboT;
- MOMNHOTa OTBETOB Ha BOMPOCHI KOHTPOJSIbHO-U3MEPUTENBHOIO MaTepuana,
- NOMHOTa OTBETOB Ha AOMOMHUTENbHbIE BOMPOCHI.

Kputepun oueHkn ocBoeHnsa ancumnnmHbl « OCHOBbI MUKPOCXEMOTEXHUKNY :

— OLEHKa OMJ/IUYHO BbICTABNSAETCA NPW NOSIHOM COOTBETCTBMM paboThbl CTyaeHTa BCEM
BbllLUEeyKa3aHHbIM nokasaTtensm. CoOTBETCTBYET BbICOKOMY  (yrnyGreHHOMY)  YPOBHIO
CchOPMNPOBAHHOCTM KOMNETEHLMIN: KOMNETEHLUMM CHOPMUPOBAHBLI NONTHOCTBLIO, MPOSIBIIAKTCS U
NCNONb3yITCA CUCTEMATUYECKU, B MOMHOM obbeme. [daHHbIM ypoBEHb MPEBOCXOAUT, MO
KpavHeh mepe, MO OAHOMY M3 [MEPEYUCIIEHHbIX BbIlE rOoKa3aTenen MNOBbILEHHbIN
(NMPOABUHYTbLIN) YPOBEHD;

— OLEHKa XOpowo BbICTABMASETCA B cnydae, ecnu paboTa CTygeHTa npu OCBOEHUM
ANCLUMNIIMHBI HE COOTBETCTBYET OAHOMY W3 MEPEYUCNEHHbIX MNoKasatenen unm B crydvae
npegocTaBneHnss KypcoBbix paboT u oTyeToB no nabopaTtopHbiM paboTam nosxe
yCTaHOBMeHHOro  cpoka. CooTBeTcTByeT  MOBbIWEHHOMY  (MPOABMHYTOMY)  YPOBHIO
ChOPMNPOBAHHOCTM KOMMNETEHLUMI: KOMNETEHUUN B LIeNoM cOOpMUPOBaHbI, HO NPOSIBIIAKOTCS
N NCNONb3YTCA (pparMeHTapHo, He B NOMHOM obbeme. [laHHbI YpOBEHb NPEBOCXOAMUT, MO
KpanHen Mepe, Mo O4HOMY W3 MEepPeYUCriEHHbIX Bblle nokasaTenen noporosbli (6a3oBblIn)
YPOBEHb;

— oueHka ydoeremeopumesibHO BbICTaBMSETCA B criyyae, ecnv paboTta cTyaeHTa npu
OCBOEHUN OUCUMMAMHBI HE COOTBETCTBYET MobbiIM OBYM M3 MEPEYMCIEHHbIX MoKa3aTenewn.
CooTBeTcTBYET MNoOporoBomy (6a3oBOMY) YpPOBHHO CCOOPMUPOBAHHOCTU  KOMMETEHLMN:
KoMneTeHuMn copMMUpPOBaHbl B OBLLMX YepTax, NPoSABNATCA M UCNOMb3YITCA CUTYaTUBHO,



yacTuyHo. [aHHbIn  ypoBeHb o0bsi3aTeneH Ana  BCEX  OCBavMBaKOLWMUX  OCHOBHYHO
obpasoBaTenbHy Nporpammy;

— OUEeHKa Hey008/1emeopumesibHO BbICTaBMSETCA B Cllydae HecooTBeTCTBUA paboTbl
CTydeHTa BCeM nokasaTensiM, ero HeopraHm3oBaHHOCTM, 0e30TBETCTBEHHOCTM M HU3KOro
KayectBa paboTbl Npu BbINONHEHUN NabopaTopHbIX PaboT, NPeayCMOTPEHHbIX MPOrpaMmon
ANCUMMNAVHBI.

®aKkT HeBbINONHEHNs TpeboBaHW, NpPeabABASEMbIX K CTYAEHTY MpuM  OCBOEHUM
avcumnnHbl  «OCHOBbI  MUKPOCXEMOTEXHUKM» W OTPAXEHHbIX B  BbILLIENEPEYUCTEHHbIX
Kputepusx, UKCMpyeTcsa B BEOMOCTU OLIEHKON Heydo81emeopumeribHo.

Ecnu cTygeHT He ocBavBaeT OMCLUMNIIMHY B YCTAHOBIIEHHOM nporpaMmmon obbeme n B
CpOKK, onpeaeneHHble rpadmkomM y4ebHOro npouecca, OH He AOoMycKaeTCcs K MPOMEXYTOYHOM
aTTecTauum no AgaHHomy Buay ydebHon paboTbl.



