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PABOYASA NPOrPAMMA YYEBHOW AUCLMNMNUHbDI
51.B.0B.03.01 MukpocxemoTexHuKa

1. Koag ¥ HaumMeHoOBaHMe HanpaBneHus nogrotosku/cneuynanbHocTu: 11.03.04

OneKkmpoHUKa U HaHO3/TeKMPOHUKa

2. Mpodunb nogroroBku/cneymanmnsayusa:
NHmezpanbHasi 351eKmpoHUKa U HaHO3/1IEKMPOHUKa

3. KBanudukauma BbinyCKHUKA: Gakanasp

4. ®opma obpa3oBaHuUA: OYHas

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

6. CoctaButenu nporpammbl: Hecmepos [].H.,
kaHOudam ¢pus.-mam. HayK, QoueHm

7. PekomeHpoBaHa: HMC ¢busuyeckozo hakynbmema ripomokosn Ne5 om 30.05.2025

8. YuyeOHbIN rog: 2027-28 CemecTp: 6



9.llenu n 3apaum y4e6HON ANCLUMUNIIUHDI

Llenisimu oceoeHusi y4ebHoU ducyurniuHbl 6115 MCs:

N3y4yeHMe W OCBOEHME TeopuM W METOOO0B MNPOEKTUPOBaHMS 6a30BbIX NOrMYECKnX
3NeMEHTOB UMPPOBLIX CXeM U (PYHKUMOHambHbIX 6GM0KOB, hOpMUpOBaHWE W 3aKpenseHue
KOMnnekca 3HaHWW, YMEHWW, HaBbIKOB M KOMMNETEeHUMA B 00nactu (yHKUMOHANbLHOrO W
CXEMOTEXHMYECKOTO MPOEKTUPOBAHNA LUUMPPOBLIX U aHANOroBbiX CIOXHOMYHKLUMOHANbHbBIX
OnokoB annapaTtHOM 4acTn cuctem-Ha-kpuctanne (CHK) ¢ mMcnonb3oBaHMEM COBPEMEHHbIX
NpOrpaMMHbIX CPEACTB MPOEKTUPOBAHMS SNEKTPOHHON KOMNOHEHTHOM 6a3bl.

3adayu y4ebHoU OuCUUMIUHBI:

— No3HaKoMuUTb oby4arowmxcsa ¢ 6a30BbIX MOHATUSMU U METOA4aMUM MaTeMaTMYEeCKOW OCHOBDI
ANCUMNNUHLI — Oynesoun anrebpbl;

— oBrnageHue metogamum PYHKLMOHANBHOIO M CXEMOTEXHMYECKOrO NPOeKTUpoBaHUa 6a3oBbIX
NOrMYeCcKnX 3NEeMEHTOB LNPPOBLIX CXEM;

— oBnageHne metogamm (PyHKUMOHANBbHOMO U CXEMOTEXHUYECKOrO NPOEKTUPOBAHNSA OCHOBHbIX
TMNOBbLIX LINPPOBbLIX BIOKOB annapaTHOW YacTu CUCTEM-Ha-KpUcTanne;

— OCBOEHME  COBPEMEHHbIX MNPOrpaMMHbIX  CPEACTB  MNPOEKTUPOBAHUS  3NEKTPOHHON
KOMMOHEHTHOW 6a3bl;

— YCTaHOBIIEHME B3aMMOCBA3M MeXay anroputmamu umdpoBor o6paboTkn nHdopmMaumm n nx
peanu3aunen B afieMeHTHON 6a3e MUKPO- N HAHOINEKTPOHWKM;

— U3ydeHne anemeHTHon 6asbl UMPPOBLIX YCTPOWCTB, OCHOBHbIX MNapamMeTpoB 6a30BbIxX
NOMMYECKNX 3NEMEHTOB, BCNOMoOraTesnbHblX anemeHToB LIY, npoBeaeHne cpaBHUTENbHOrO
aHanu3a TPaH3UCTOPHbIX NOTUK;

— npuobpeTeHne HaBbIKOB OMTMMAanbHOrO Bblibopa anemeHTHoM 6asbl, aHanmM3a W cuHTEe3a
PYHKUMOHASbHbIX OfOKOB LMMPOBLIX WHTErparnbHbIX CXEM Ha OCHOBE [AaHHbIX 00 ux
PYHKUMOHANBHOM Ha3HaYeHUN, ANEKTPUYECKNX NapameTpax U yCnoBmuax aKCnyataumm.

10. Mecto y4ye6GHOM AucuunnuHbl B cTpykTtype OOI: yacTtb, hopmmpyemas yHyacTHUKaMM
obpasoBaTenbHbIX OTHOLWEHUN, ancumninnHel no Belbopy (b1.B.[0B.05.01), 6nok b1.

11. MnaHupyeMbie pe3ynbTaTbl OOy4YeHUSA MO AUCLMUNIMHE/MOAYNIO (3HaHUS, YMeHus,
HaBbIKK), COOTHECEHHbIe C NIaHUPyeMbIMU pe3yfibTaTaMU OCBOeHUS o6Gpa3oBaTesibHOM
nporpaMmmbl (KOMNETEHLMSAMU) U MHOUKATOPaMU UX [OCTUXKEHUS:

Koa HasaHue Koga(bt) UHaunkaTtop(bl) MnaHnpyemble pesynbTathbl
KOMMNeTeHLmmn 0obyyeHus
MK-1 CnocobeH MNK-1.1 MpoBoAUT cpaBHUTENbBHbIN 3HaTb: MeToabl NpoBeaAeHUS
BbINOMHATb pacyeT u aHanu3 CyLecTBYHOLNX CpaBHMTENBHOrO aHanmaa
NpoeKTMpoBaHne cnocoboB peanv3auunu CyLLeCTBYOLMX CnocoboB
3NEKTPOHHbIX LUMPOBLIX N aHANOroBbIX peanu3aunn LndpoBbIX 1
npnbopoB, CXeM K C®-6nokoB 1 Ha ero ocHoBe | aHanoroBbix CP-610KoB 1
YCTPOWCTB paspabaTtbiBaeT 06Lyto pa3paboTku Ha ero OCHoBe
pasnnMyHoro apPXUTEKTYPY obLLelt apXUTeKTypbl
YHKLUNOHANBHOIo npoektupyembix CO-6nokos | npoektnpyembix CO-6nokos
Ha3Ha4yeHus B YMeTb: NpoBOAUTb
COOTBETCTBUM C CpaBHUTENbHbIN aHann3
TEXHUYECKUM cyLecTByOLWMX cnocobos
3agaHuem ¢ peanusaummn LMgpPoBbIX U
ncnonb3oBaHUEM aHanoroBbix CP-6110KoB 1
cpencTs pa3paboTku Ha ero OcCHoBe
aBToMaTu3aumm obLLel apXUTeKTypbl
NPOEKTUPOBaHUS npoektTupyembix CP-610KoB
BnageTb: HaBbikaMmu
NpoBeAeHNs CPaBHUTENBHOIO
aHanmsa CyLeCcTBYHOLINX
cnocoboB peanusauum




LUMdpoBLIX U aHanoroBbix CP-
©nokoB n pa3paboTkn Ha ero
OCHOBe 006LLe apXUTEKTYpbI
npoektupyembix CP-6nokoB

MK-1.2

OnpepnensieT YMcneHHble
3Ha4YeHNs OCHOBHbIX
TEXHUYECKNX XapaKTepUCTUK
LUMPOBLIX U aHANOroBbIX
Co-6nokoB

3HaTb: MeToabl onpeaeneHus
UYNCIEHHbIX 3HAYEHWNN OCHOBHbIX
TEXHUYECKNX XapaKTepUCTUK
LMdpOoBbIX M aHanorosbix CP-
6rokoB

YMeTb: onpeaensitb YACNEHHbIE
3Ha4YeHMS OCHOBHbIX
TEXHUYECKNX XapaKTepUCTUK
LUMdpPOBLIX U aHanoroBbix CP-
6rokoB

BrnapeTtb: HaBblkaMu
onpeneneHnsa YNCneHHbIX
3HA4YEeHUN OCHOBHbIX
TEXHUYECKNX XapaKTepPUCTUK
LUMdpoBbIX M aHanorosbix CO-
6nokos

MK-6

CnocobeH
OCyLLEeCTBNATb
KOHTPOIb
COOTBETCTBUSA
pa3pabaTtbiBaembIx
NPOEKTOB 1
TEXHUYECKON
[OKyMeHTauun
cTaHgapTam,
TEXHUYECKUM
YCINOBUWSIM U APYrMM
HOPMaTUBHbLIM
JOKYMeHTam

MK-6.1

UnTtaeT n nHTepnpeTupyeT
MPOEKTHO-KOHCTPYKTOPCKYIO
[OKYMeHTaLuIo

3HaTb: cnocobbl onucaHus
I'IpoeKTHO-KOHCprKTopCKOIZ
OOKYMeHTauunun

YMeTb: untatb 1
MHTEepNpeTUpoBaTb NPOEKTHO-
KOHCTPYKTOPCKYH
[OKyMEHTaLuio

BnageTb: HaBbIKaMyn YTEHUS U
WHTepnpeTaLum NPoeKTHO-
KOHCTPYKTOPCKOW JOKYMEHTaLum

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

Popma NnpomMeXyToyHou aTTectaumm _3adet

13. TpypoemMkocTb No Buaam y4yebHomn paboTbl

TpyaoemMKoCTb
Buz yuebHoit paboTsl Bcero [o cemecTpam
6 cemecTp Ne cemecTpa
AyOWTOPHbIE 3aHATUS 84 84
nexkumm 34 34
B TOM 4Ymcne: npaxkTnyeckme
naGopaTtopHble 50 50
CamocTosaTenbHas paboTa 60 60
B TOM umucne: KypcoBasi paboTa (npoekT)
dopma NpoOMEXYTOYHON aTTecTaLmmn — 3a4et
Utoro: 144 144

13.1. CopepxaHme QUCLUMIUHDI

n/n

HanmeHoBaHue pasgena
OVCLUUMNIUHBI

CopepxaHve pasgena OQucUuUnnHbI

Peanusauus
pasgena
OUCLIUMNIIUHBI C
NMOMOLLbIO
OHNaWnH-Kypca,




JYMK*

1. Nlekuyun

11

Cnocobbl npeacTaBneHmns
WUHpopmaLnun.

AHarnoroBble U UMdpoBLIE BENMMYUHBI. [1BOUYHOE
(buHapHoe) npepcrtaeneHue. MNpeacraBneHme Yicen ¢
dumkcmpoBaHHoOM 3ansaTon. [NpeacTaBneHme ymucen ¢
nnaeawowen 3anaton. NpeacraesneHne
oTpuuaTtenbHbIX Yncen. ApudmeTmyeckme onepaunm c
OBOVYHBIMKU Yncnamu. [ipyrue cnocobbl KoanMpoBaHUA
ymucern.

1.2

Bynesa anrebpa u
noruyeckne yHKLUUN.

Bynesa anrebpa. Anrebpa nepekntoyeHun. OCHOBHbIE
TeopeMbl 6yneson anrebpsl. Jlornyeckne dyHkuuu.
KaHoHMyeckne dopMbl NOrM4eckon gyHKUNN.
CoBepLueHHas AN3bIOHKTMBHAs HOpManbHas opma.
CoBeplieHHas KOHbHOHKTUBHAA HopManbHas gopma.

13

MpeobpasoBaHus
norn4yecknx OyHKLUN.

Jlornyeckne anemeHTbl. MNMonHbIE U MUHUMATbHbIE
Habopbl NorMyecknx yHKLUA N 3NIEMEHTOB.
MuHuMM3auma normdeckux pyHkumnn. Kaptel KapHo.
MuHUMM3aLNA NOrMYECKMX PYHKUUIA C MOMOLLLIO KapT
KapHo. NpuseaeHune k 6asucy UNW-HE. MpueeaeHue k
6asucy N-HE.

1.4

DyHKLMOHanbHbIE,
cTtatudeckue,
OVHamMu4deckue,
BPEeMEHHbIe, YacTOTHble
XapaKTepUCTUKM
PYHKLMOHarbHbIX 6M0KOB.

HanpsixeHne nutaHua. YpoBeHb NOrmyeckomn
eOVHMLBI. YPOBEHb formyeckoro Hyns. MNepegartoyHas
xapakrtepucTuka. NomMexoyCcTon4mMBOCTb.
MakcumanbHas BeEnNnYnMHa BXOOHOTO TOKa.
MakcumanbHas BENUYMHA BbIXOAHOMO TOKa.
KoapdmumeHT 06beguHeHns no exogy (fan-in).
KoadhdmumeHT passeTBneHus no Boixoay (fan-out).
MoTpebnsiemas MOLHOCTb B CTAaTUYECKOM pEXUME.
MoTpebnsiemas MOLHOCTb B PEXNME NEPEKITHOHEHUS.
BeicTpoaericTBne normyeckoro anemeHTa. 3agepxka
nepekmniyYeHns BbiIxoda U3 COCTOAHMS normdeckon 1 B
cocTosiHme norudeckoro 0. 3agepxka nepeknoyeHnst
BbIX04a U3 COCTOSIHMSA Normyeckoro 0 B COCTOsIHUE
nornyeckon 1. SHeprus (paboTa) egUHUYHOIO
nepekntoYeHns

15

MpoekTnpoBaHne 6a3oBbIX
NIOrNYECKNX ANIEMEHTOB
LMdPOBLIX CUCTEM.

MpuHUMNBI NpoeKkTUpoBaHNSA 6a30BbIX NTIOMMYECKMX
anemeHToB. [1poeKkTupoBaHMe CROXHbIX NOrMYecKux
3NEeMEHTOB. Tunbl BbIXOAHbIX KaCkagoB LMdpoBbIX
anemeHTOoB. LIndpoBas noruka Ha NpPoxXoaHbIX
TpaH3ucTopax. AuddepeHumanbHble norndyeckmne
3M1EMEHTbI Ha NMPOXOAHbIX TpaH3ncTopax. Cxembl
BOCCTaHOBMeHUs ypoBHsi. Lindposasa noruka Ha
KOMMNIeMeHTapHbIX knovax. BcnomoratensHble
YCTPOWUCTBA LIMGPOBOW NOTMKU.

1.6

lMpoekTnpoBaHne
YHKUMOHANbHbIX 6I1OKOB
KOMOKWHALWOHHOro TUna.

MeToavka NpoekTUpoBaHMSA PYHKLMOHAMbHbLIX Y3108
KoMbBUHaLmMoHHOro Tuna. MynbTunnekcopsi.
MynbTnnekcopbl Ha NPOXOAHbLIX TPaH3UCTOpax U
KOMMNeMeHTapHbIX Krtoyax. YHUBepcanbHbI
norunyeckuin moayne. MpUOpUTETHBIV MYTNbTUMNMEKCOP.
OemynbTunnekcop. JemMynbTUNNeKkcop Ha NPOXOAHbIX
TpaHaucTtopax. [NpeobpasoBatenu kogoB. [JBONYHbIN
newmndpaTop. [1BoMYHbIN WngpaTtop. Komnapatopsl.
KomnapaTtop Ha oTHoLweHue "paBHO". Komnapatop Ha
OTHoLeHKe "bonblue”. CymmaTopbl. OgHOpaspsaHbIn
nonycymmatop. OgHopaspsgHbin CyMMaTop.
MapannenbHbI cymmaTop € nocrefoBaTernbHbIM
nepeHocomM. NapannenkbHbln cymmaTop ¢
napannensHbiM nepeHocoMm. NapannensHbin
CymMMaTop rpynmnoBoK CTPYKTYPbl C NapannenbHo-
nocrnegoBaTtenbHbIM NepeHocom. Hakannueatowmn
cymmartop (akkymynatop). MaTpudHblie yMHOXUTENN.
MHOXMTENBbHO-CYMMUPYIOLLNA OIOK.

2. JlabopaTopHble 3aHATUA

2.1

| Cnoco6bl npecTaBnenus

| NaBopaTopHast pa6ota 1. [BouuyHoe (6uHapHoe)




MHdopMaLUu.

npegctaeneHne uucen. [llpegctaBneHne ducen
dumkcmpoBaHHOM 3andaton. [lpepcraBneHue 4yucen ¢
nnaBawoLen 3ansAaTon. MpenctasneHne
OTpULUATENBHbIX YUCEN.

2.2 Bynesa anrebpa u JlabopaTopHasa paboTta 2. [MocTpoeHne KaHOHUYECKNX
norvyeckune (oyHKLmK. dopM NOrM4ecKkmnx PyHKLMn
2.3 JlabopatopHas pabota 3. MyHMMM3aLMA NOrMYECKUX
Mpeobpasosarus dyHKUMIA ¢ nomoLLblo kapT KapHo
o JlabopaTtopHas paboTta 4. [lpuBegeHne mnOrNMYECKNX
norn4ecknx pyHKUN. -
dyHKkuun k 6asmcy UIN-HE. MNpueepeHrne nornyeckux
dyHKUMIM K 6asucy U-HE
2.4 Crartunueckne n JlabopatopHas pabota 5. OnpegeneHne cTaTU4ECKMX
OvHaMun4eckue napameTpbl | U QUHaMUYeckMe napameTpoB MOrMYEeCKUX SreMeHTOB
NOrMYECKNX NIEMEHTOB.
25 MpoekTnpoBaHune 6a3oBbix | JlabopaTopHasi pabota 6. [NpoekTMpoBaHne Ga30BbIX
FNIOrNYECKNX SNIEMEHTOB FNIOrMYECKNX SNIEMEHTOB
LMEPOBLIX CUCTEM.
2.6 JlabopaTtopHas pabota 7. PaspaboTka npoekTa

MpoekTnpoBaHme
dYHKUMOHaNbHbIX 6OKOB
KOMOWMHAaLMOHHOro TMna.

MynbTUNIeKcopa

JlabopaTtopHaa pabota 8. PaspaboTka npoekTa
OemynbTunnekcopa

JlabopaTtopHaa pabota 9. PaspaboTka npoekTa
npeobpasoBatensa 6uHapHoro koaa B ko 'pes
JlabopaTtopHaa pabota 10. PaspaboTka npoekTta
npeobpasosBartens kofa 'pesa B GUHapHbIN Kog
JlabopatopHas pabota 11. PaspaboTka mnpoekTa
npeobpasoBarens BuHapHoro koda B
OOMOSNTHUTENbHBIN KoL,

JlabopaTtopHas pabota 12. PaspaboTka mnpoekTa
npeobpasoBatens GuHapHOro koga B obpaTHbI Kog,
JlabopaTtopHas pabota 13. PaspaboTka mnpoekTa
OBOVYHOro gelumdparopa

JlabopatopHas pabota 14. PaspaboTtka npoekTa
OBOWYHOrO Wmndhpatopa

JlabopatopHas pabota 15. Paspabortka npoekTa
KOoMMnapaTtopa Ha OTHOLLEeHME "paBHO"

JlabopaTtopHas paboTta 16. PaspaboTka mnpoekTa
KoMnapaTopa Ha oTHolleHue "bornbLue"”

JlabopaTtopHas pabota 17. PaspaboTka mnpoekTa
0[HOpa3psAHOro nonycymmaropa

JlabopaTtopHass paboTta 18. PaspaboTka npoekTa
OofHOpa3psAHOro cymmaTopa

JlabopaTtopHas pabota 19. PaspaboTtka mnpoekTa
napannenbHoro cymmartopa C nocregoBaTenbHbIM
nepeHocoMm

JlabopaTtopHaa pabota 20. Paspabotka npoekTta
napannenbHoro  cymmatopa C  napanfenbHbIM
nepeHocoMm

13.2. Tembl (pasgenbl) AUCUUNINNHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONMYECTBO YacoB)

Ne HaumeHoBaHue Tembl o Yy ——————

n/n (pasgena) gucumnnuHel | JNlekumm MpakTuyeckme | JlabopaTopHble pa6ota Bcero

1 Cnocobbl npeacTaBneHuns 5 5 4 8
MHdopMaLIUu.

5 Bynesa anrebpa u 4 4 8 16
norunyeckne yHKLUMN.

3 MpeobpasoBaHus ) 4 6 8 18
NOrM4ecknx pyHKLUNNA.
Cratunyeckue n

4 | AvHamun4eckme 4 4 10 18
napameTphbl JIOMMYeCKnX
3M1EMEHTOB.




lMpoekTnpoBaHne
6a30BbIX NOrMYEeCcKnX

5 4 8 10 22
3ANEMEHTOB LMpOoBbIX
CUCTEM.
MpoekTnpoBaHme

6 | dyHKUMOHaNbHbIX 6OKOB 16 26 20 62
KOMOMHaALWOHHOro Tuna.
WToro: 34 50 60 144

14. MeTogM4yeckue ykasaHusa Ans o6y4arowWwmxcsi N0 OCBOEHUIO ANCLUNITUHbI

N3yyenne agucumnnuHbl  «MUKPOCXEMOTEXHUKA» npegycMmaTpuBaeT  OCyLecTBrieHne
y4yebHON OeATeNbHOCTN COCTOSALEN N3 ABYX YacTen: obyvyeHus CTyAeHTOB npenogasaTtenem m
CaMOCTOATENbHOW Yy4eOHOM AEeATENbHOCTU CTYAEHTOB NO U3YYEHWUIO OANUCLMMIIUHDI.

OucumnnuHa «MukpocxemoTexHuKa» peanu3yetcd  C NPUMEHEHWEM 3NEKTPOHHOro
00yYeHnsa N OUCTaHLMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMMMN.

B yuebHOM npouecce wncnonb3yTca criegyowme obpasoBaTenibHble TexHonoruu. [lo
obpasoBaTenbHbIM hopMam: nekunn; nabopaTopHble 3aHATUS; MHOMBUAYamNbHbIE 3aHATUS. 1o
npeobnagarowum Metogam UK npuemam obyveHusi:  OOBbSACHUTENBbHO-UNMIOCTPATUBHbIE
(o6bsACHEeHMe, nokas—aeMoHCTpaums y4ebHoro matepmana v ap.); akTuBHble (aHanu3 yvyebHom
N Hay4YHOW NUTEpaTypbl, COCTABIEHNE CXEM U AP.) N UHTEPAKTUBHbIE, B TOM YUCHE U TPYNnoBble
(B3aMmHOe obyyeHue B opMe NOArOTOBKM U OOCYXOEHUS A0KNagdoB); MH(OPMAaLUMOHHbIE;
KOMMNbIOTEPHbIE; MynbTUMeaunHble (paboTta C canTamum akagemMuyeckux CTPYKTYp, Hay4Ho-
nccrnenoBaTenbCKMX opraHn3aumin, 3aNeKTPoHHbIX bnbnmnoTtek n ap., paspaboTka npeseHTauuu,
coobueHnn 1 goknaaos, paboTa ¢ ANEeKTPOHHbIMK OByyatowmmMm nporpaMmmamm 1 T.n.).

lMoaroToBka K Nekunsam siBnseTcs OgHUM U3 BUAOB CaMOCTOATENbHON paboTbl CTYAEHTOB.
CtygoeHTam, 4T0bGbI XOpOWO oOBnageTb y4ebHbiM MaTepuanom, Heobxoammo BbipaboTaTb
HaBbIKM NPaBUNbHOWM W NraHoMepHon paboTbl. [Neped Havanom NEKUMOHHbIX 3aHATUA Hago
NpoOCMOTPETb BCE, YTO ObIO cAenaHo B npeablaywmi pas. OTO NO3BOAUT COCPEAOTOYUTb
BHMMaHWE N BOCCTAHOBUTb B MaMSATU yXXe UMeloLmnecs 3HaHnsa no gaHHomy npeameTty. Kpome
TOro, TaKOM MeToA NMOMOXET Iyylle 3anOMHUTb Kak CTapoe, Tak U HOBOE, YriyouT noHMMaHue
TOro W ApYroro, Tak Kak Npu 3TOM yCTaHaBMMBaOTCSA CBA3N HOBOIO CO CTapbIM, YTO SABNAETCH He
TONbKO 06sA3aTenbHbIM, HO U OCHOBHbLIM YCrioBMeM rnybokoro osnageHus martepuanom. Yem
AetanbHee M3yvyaemoe accoummpyeTcsl C U3BECTHbIM paHee, TeM MPOYHEEe COXpaHseTcs B
namaTn n GeiCTpee BCNOMHUTD, Koraa TpebyeTcs.

MpucTynag K uM3y4eHUIO HOBOro MaTtepumana, HeobxoouMMO COCpedoTOuUTbCH, T.e.
CKOHLEHTPUPOBaTb BHMMaHME W He OTBMEKaTbCA OT BbINOMHAEMOM paboTbl, MOMHA, YTO
XenaHwe 3arnoMHUTb $BMSETCS rapaHTMen ycnewHonW paboTbl, OTCYTCTBME >Xe BOMU K
3arMoOMUHaHUIO CHWXaeT adhdeKT BOCNPUATUS.

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

3anucbiBaTb Ha NekuMM HeobxoaMMO rnaBHOE, He CTPEMACH 3adnKCUPOBaTb BCE CrOBO B
cnoBo. BbibpaTb xe rmaBHoe 6e3 NoHMMaHWs npegMeTa HEBO3MOXHO. Hannune cobcTBEHHOro
KOHCMEKTa mneKuMi MNOo3BOMSieT elle pa3 03HAaKOMUTbCHA, NpoaymaTb, pas3obpaTbCA B HOBOM
MaTepuarne, Tak Kak He4OCTaTO4YHO XOPOLLO MOHATbIE BO BPEMS NEKLMM MOMNOXEHNS MOTYT ObITb
BOCCTAHOBSIEHbl B MaMATW, COMOCTaBMEHbl C APYIMMW, OOAYMaHbl, OOMOSHEHbI, YACHEHbI U
paclwmpeHbl C nNoOMOWbi Yy4yebHOn nuTepaTypbl. 3anucu SBRsTCA  nocobuamu  ans
NMOBTOPEHUS, AAIOT BO3MOXHOCTb OXBATUTb COAEPXKaHNE NEKLUN N BCErO Kypca B LIESIOM.

Mpn aTOM XOpOoLLO OBNageTb coaepxaHnem nekumm — aTo:

- 3HaTb TEMY;

- MOHMMATb 3HA4YEeHME N BaXXHOCTb €e B IaHHOM KypCe;

- YeTKO NpeAcTaBNATb NNaH;

- YMETb BblAENUTb OCHOBHOE, MMaBHOE;




- YCBOWUTb 3HA4YEeHME NPMMEPOB M UNMNOCTPaLUN;

- CBSAA3aTb BHOBb NOJTy4YEeHHbIE CBEAEHUS O NpeaMETE UMK SABIIEHUN C YXKe UMEIOLLNMUCS;

- NPEeACTaBNATb BO3MOXHOCTb U HEOHXOAMMOCTb MPUMEHEHWS NOSTYYEHHbIX CBEAEHUN.

CyuiecTByeT HECKONbKO 06LLMX NpaBun paboTbl Ha NeKUU:

- NeKuMM No Kakaomy npegMmeTy 3anucbiBaTb YyAoOHee B OTAEMbHbIX TETpaaax, OCTaBNAs
LUMPOKME NOMs AN NOMETOK,;

- K MPOCNYLWMBaHUIO NeEKUMA criegyeT roTOBUTbCH, YTO MO3BOMUT B MpOLEcce nekumm
OTAENUTb FMaBHOE OT BTOPOCTEMNEHHOTO;

- NeKunn HeobxoaMMo 3anucbiBaTb C CaMOro Havana, Tak Kak OHO 4acTo OblBaeT KIH4YOoM
KO BCEN TEME;

- TaK Kak [OOCMOBHO 3anucatb feKUM0 HEBO3MOXHO, TO HeobXxoaMMO B KOHCMEKTE
oTpaxaTtb: (POopMysibl, ONpefeneHns, CXembl, TPyaHble MeCTa, MbICnU, NPUMEpPbI, dakTbl U
NONIOXXEHNA OT  KOTOPbIX 3aBUCUT MOHMMAaHME [NTABHOMO, HOBOE W  HE3HaKoOMOe,
HeonybnnKoBaHHbIE JaHHbIE, MaTepuan OTCYTCTBYHOLWMI B y4ebHUKaX 1 T.N.;

- 3anucbiBaTb HAQO CXaTo;

- BO BpeMS NeKLUMM BaXXHO HENpPepbIBHO COXPaHATb pabouvytd YCTaHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

M3y4yeHne TeopeTmyeckoro matepuana B 4aHHOM KypCe He OrpaHuM4MBaeTcs NOLrOTOBKOW
K nekuusam n paboTon Ha OaHHOM BuAe 3aHATMW. JleKuMoHHasi yacTb Kypca OpraHu4ecku
B3aMMOCBSA3aHa C UHbIMM BUgammn paboT: HanucaHnem pedepaTtos, y4acTuemM B nabopaTopHbIX
3aHATUAX, MOArOTOBKOM W caaden 3adeta No OUMCUMUNNNHE, B CTPYKTYpEe KOTOPbIX TaKkKe
OonbLUoe 3HaYeHMEe NMEET caMOCToATENbHAA paboTa CTyaeHTa.

CamoctosTenbHasa paboTta oby4varowmxca Hapsay ¢ ayauTopHOW npeactaBnseT OAHy U3
dopm y4yebHOro npouecca U SABNAETCA CYLLECTBEHHOM €€ 4acTbio, 4YTO Hambonee spKo
npeacraBneHo B npouecce noarotoBkn 6GakanaspoB. [locnegHee o06ycrnoBneHO TeMm, 4YTO
camocTodaTeNnbHaa paboTta npegHasHadeHa Ans POPMUPOBAHUS HaBLIKOB CaAMOCTOATESbHON
paboTbl Kak BooOLLe, Tak U B y4eBHOW, HAy4YHON AEATENbHOCTU, DOPMUPOBAHNE U pa3BUTUE
CnoCcOBHOCTN NpuMHMMAaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOATENbHO pelaTtb npobnemy,
HaxXoANTb KOHCTPYKTMBHbIE PELLUEHUS, BbIXOA N3 KPU3UCHOW CUTyauun 1 T.4.

CamocTosaTenbHasa pabota opMupyeT CaMOCTOATENBHOCTb HE TOMBbKO Kak COBOKYMHOCTb
YMEHMI N HaBbLIKOB, HO N KaK YepTy XapakTepa, UrpatroLlyto CyLECTBEHHYIO POSflb B CTPYKType
NNYHOCTU COBPEMEHHOrO cneuvanucta Bbicwen kBanudukaumn. OHa BOCMUTLIBAET
CaMOCTOATENbHOCTL KaK 4epTy Xapaktepa. Hukakume 3HaHWSA, MONyYeHHble Ha YpPOBHE
NMacCMBHOIO BOCMNPUATUS, HE CTaBLUMe OOBbEKTOM COOCTBEHHOW YMCTBEHHOW UNN NPaKTU4ECKOM
paboTbl, HE MOryT CYATATBLCA NOASIMHHBIM LOCTOSAHUEM YErOoBEKa.

[aBass BO3MOXHOCTb pacwmpatb M oborawjatb 3HaHUSA, YMEHUS MO WHAUBMAYANbHbIM
HanpaBieHusMm, camocTodaTenbHas pabota  obyuvatouierocs nosBosiieT  cosgatb
Pa3HOCTOPOHHUX cneuuanuctoB. B npouecce camoctoatenbHon paboTbl pas3smBaloT
TBOpPYECKME BO3MOXHOCTW Obyyatolierocs, npu 3TOM cCamMOCTodATeNbHaA paboTa 3aBepluaeT
3agayv Bcex B1AoB y4yebHon paboThbl.

CamocTosaTenbHasa paboTa - 310 nNnaHupyemas paboTta obyvaroLmxcs, BbINOSHAEMas no
3aaH1o 1 NpU MEeToAMYECKOM PYKOBOACTBE npenogasaTens, HO 6e3 ero HenocpeacTBEHHOrO
yyacTtus. [lNpenogaBatenb, BeAywMWA 3aHATUA, OpraHU3yeT, HanpaBnsieT CaMOCTOATENbHYH
paboTy oby4datowmxca n okasbiBaeT UM Heobxoaumyto nomolb. OgHaKO CamMoCTOATENBHOCTb
oOyvarowmxca [ormkHa npesbiwatb 06bemM paboThl, KOHTPONMPYEMOM npenogaBaTenem
paboTbl, U UMETb B CBOEN OCHOBE MHAMBMAYANbHYIO MOTUBALMIO OByYatoLerocs no Nosy4YeHmto
3HaHUN, HeobXOAMMbIX M OOCTaTOuHbIX Ans Oyaylien npodeccuoHanbHOW AEATENbHOCTM B
n3bpaHHon cdepe. lNpenogaBaTtens npyM HeobGXOOMMOCTM MOXET OKasblBaTb COOEWCTBME B
BblpaboTKE W  KOppPEeKuMn AOaHHOW MOTMBaUMW, nexawem B OCHOBE MNOCTPOEHUS
CaMOCTOATENbHOW AeATEeNbHOCTM O0Oyyarowerocsa no WU3yYeHWUo AUCLMUNIIUHDBI, NONyYeHUIo
HEeoBX0aUMbIX 3HAHUI U HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr obyyeHue pelleHuo 3agady  onpeaeneHHoM
chepbl gestenbHocTn. OgHako kak Obl xopowo He oby4vanuch obyyatowmecs crnocobam



peweHns 3agjady B ayamTopuu, copmMmpoBaTb CpencTBa MPaKTUYECKOW [OeATenbHOCTU He
yaacTcs, Tak KaK Kaxabl cryyam nNpakTuku ocobbin 1 ANnsa ero pelweHns cnegyet Boblpabotatb
0cobbIN NPodeCCUOHANbHLIN CTUMb MbILLITEHWS.

OcHoBOW caMOCTOATENBHON PabOTbl CAYXUT HAY4YHO-TEOPETUYECKUA KypC, KOMMIIEKC
nony4eHHbIx oby4vatowmmcs 3HaHnn. OCHOBHON, Hanboee SKOHOMUYHON HOPMON NOSTYYEHNS U
YCBOEHUS MHOpMaLMK, TeopeTU4eCcKUX 3HaHUM B By3e SABMSETCH neKkuus, no3sonstowas
BOCMPUHSATb 3HAYUTENbHYIO CYMMY OCHOBHbIX 3HaHUI 1 MOTOMY CNOCOOCTBYOLLAA NOBbILLUEHMIO
NPOAYyKTUBHOCTU BCeX Apyrmux popm ydebHoro tpyaa.

Pesynbtat o00y4yeHuss u camoctosaTenbHon paboTbl obydatouwerocs npeanonaraet
Hanu4yne criefyLwmx CoCTaBNSALWMX:

- MOHNUMaHWe MeTOA0SI0MMYECKUX OCHOB NOCTPOEHUS U3yYaeMbIX 3HAHWUM;

- BblerieHne rnaBHbIX CTPYKTYp y4ebHOoro Kypca;

- bopmmpoBaHme cpeacTB BblpaKeHUst B 4aHHOM obnacTy;

- MOCTPOEHME METOANK PELLEHNS 3aa4y N opueHTaumm B npobnemax (cutyaumsix).

CamoctosaTenbHas paboTta oby4atowmxca npy  n3ydeHnn «MUKPOCXEMOTEXHUKN
BKMOYaeT B cebs: NoaroToBKy U yd4acTue B U3YYEeHUN TeOPEeTUYECKOM YacTu Kypca, BbINOSNIHEHNE
nabopaTtopHbIX paboT, NOArOTOBKY K 9K3aMeEHY.

CamocTosaTenbHasa pabota cTyaeHTa npyu uUdydeHum aucumnimHbl «MuUKpocxemoTexXHUKa»
BKMOYaeT B cebs:

Nn3y4yeHne TeopeTmYeCcKon YacTu Kypca — 20 yaca
NOArOTOBKY K JTabOpaTOpPHbIM 3aHATUSM — 10 vacos
HanucaHne oT4YeTOB Mo NnabopaTopHbIM paboTam — 10 vacos
NOAroTOBKY K 3a4eTy — 20 yaca
NUTOro — 60 yacos

15. lMepeyeHb OCHOBHOW WU [OMNOSNIHUTENbLHOW nUTepaTypbl, PECYypPCOB MWHTEpPHeT,

HeobXxoauMbIX AN OCBOEHUA AUCUUNIIUHDbI

a) OCHOBHas nuTeparypa:

Ne n/n McTOYHMK

Kypranckun, C.W. PaspaboTka npoektoB B cpege CAMNP QUARTUS II. YacTb 1. OcHoBHble aTansl

1 NPOEeKTUpPOBaHus: y4ebHo-meToauyveckoe nocobue / C.U. Kypranckuin, O.W. Oybposckui, E.P. [lnxayes,

' M.[. MaHsikuH // BOpOHEXCKMI rocyaapCTBEHHBIN YHUBEPCUTET. - BopoHex. - 2016. - 34 ¢. — URL :

http://www.lib.vsu.ru/elib/texts/method/vsu/m15-265.pdf

YMHsAWKnH C.B. OcHoBbI Teopun LMdpoBON 06paboTkM curHanos : yuebHoe nocobue / YMHsAwknH C.B.. —

2. | Mockea : TexHocdepa, 2021. — 550 c. — ISBN 978-5-94836-617-3. — TekcT : anekTpoHHbIi // IPR SMART

: [canT]. — URL: https://www.iprbookshop.ru/118606.html

Kpaseu A.B. CxemoTexHVKa pagmnoaneKTpoHHbIX YCTPOWCTB : y4ebHoe nocobue / Kpasey A.B.. — PocTtos-

3 Ha-[loHy, TaraHpor : M3gaTtenbctBo KOxHOro doegepansHoro yiusepcuteta, 2021. — 156 ¢. — ISBN 978-5-

© | 9275-3746-4. — TekcT : anekTpoHHbIn // IPR SMART : [canT]. — URL:

https://www.iprbookshop.ru/117182.html

Mypomues [.10. MatemaTtnyeckoe obecneyenme CAMP : yue6Hoe nocobue / O.K0. Mypomues, U.B. TiopuH

.— CaHkT-lMeTepbypr ; Mocksa ; KpacHogap : Jlanb, 2014 .— 464 c.

Hosukos 10.B. BBefeHve B LMPOBYIO CXEMOTEXHUKY [OnekTpoHHbIN pecypc] / HO.B. HoBukos. —

5. | OnekTpoH. TekcToBble AaHHble. — M. : HTepHeT-YHuBepcuTeT MHdopmaumoHHbix TexHonoruin (MHTYUT),

2016. — 392 c. — 5-94774-600-X. — Pexum goctyna: http://www.iprbookshop.ru/52187.html

MukywmH A.B. LindpoBas cxeMoTexHuKa [QneKTPOHHbIN pecypc] : MoHorpadums / A.B. MukywuH, B.W.

6 CeOuHNH. — DONEeKTPOH. TEKCTOBbIE AaHHble. — HoBocnbupck: Cubupckuin rocyaapCTBEHHbIN yHMBepcuTeT
* | TenekoMMyHUKaumin n nHgopmatukm, 2016. — 319 c. — 978-5-91434-036-7. — Pexum goctyna:

http://www.iprbookshop.ru/69569.html

Abgynaes LU.-C.O. Cuctema aBTOMaTn3nMpoBaHHOIO NPOEKTUPOBaHWSA NPMBOPOB MUKPO3neKkTpoHukn (CAIP

MukpoanekTpoHuku) / LL.-C.O. A6gynaeB.— Maxadkana : Hayka JHL], 2011 .— 228 c.

8 Xoposuy IN. NckycctBo cxemoTexHuku / . Xoposuu, Y. Xunn ; Mep. ¢ anrn. 6.H. BpoHuHa [u gp.] .— Ua3a.

) 7-e .— Mocksa : Mup : BMUHOM, 2011 .— 704 c.

Onaguui, 0. ®. AHanorosast n unMpoBas SMEKTPOHMKA : NMOMHbIN KypC : y4eBHWK ANs CTyd. BY30B, 06y4y. no

9. | cneumansHocTH "TIpOeKTUPOBaHWe 1 TEXHONOrMS pagnoanekTpoH. cpeacTs” / KO. ®. Onaguun, O. .

MnygkuH, A. W. T'ypos; nog pea. O. IN. MypakuHa .— M. : lopsyas nuHus-Tenekom, 2007 .— 768 c.

KaseHHoB, I.I". OCHOBbI MPOEKTMPOBAHNSA UHTErparnbHbIX cxeM n cuctem / I.IN. KaseHHos. — M.: BMUHOM.

JTabopoTopusa 3HaHun, 2009. — 295 c.

10.

0) fononHUTenbHasa nuTeparypa:



Ne n/n McTOYHUK
AnekceHko, A.I". MukpocxemoTexHuka : yuebHoe nocobue ans cTya. By3oB, obyd. no cney,.: "®usuka un
11, | TEXHONOIMs MaTEPUanos 1 KOMMOHEHTOB ANEKTPOHHOMN TeXHUKKN", "MUKPOINeKTpoHUKa 1
" | nonynpoBogHukoBble npubopel” / A.I'. AnekceHnko, N.W. WarypuH .— 2-e n3g., nepepab. n gon. — M. :
Pagvo v cBasb, 1990 .— 496 c.
JNo6ay B.T. OcHOBbLI NPOEKTMPOBaHNSA LMMPOBLIX YCTPOWCTB PaANOSNEKTPOHHBIX CUCTEM : y4ebHoe
12 nocobwue / Nlobau B.T., Motunak M.B.. — PocTtoB-Ha-[loHy, TaraHpor : M3gatenbctBo KOXXHOro
" | dbepepansHoro yHueepcuteta, 2020. — 140 c. — ISBN 978-5-9275-3656-6. — TeKCT : 3neKTPOHHbIN //
IPR SMART : [canT]. — URL: https://www.iprbookshop.ru/115521.html
Bopucos A.B. Lindposasi n BeluncnmMTenbHas cxemoTexHuka : ydebHoe nocobue / Bopucos A.B.. —
13. | HoBocnbupck : Cubmpcknii rocyaapCTBEHHbIM YHUBEPCUTET TeNleKoMMYHUKaumin n nigpopmaTtumkum, 2020. —
102 c. — TekcT : anekTpoHHbin // IPR SMART : [canT]. — URL: https://www.iprbookshop.ru/102146.html
14 Pa6au, X.M. LiudppoBble nHTerpanbHble cxembl. MeTogonorusa npoektupoBanus / XK.M. Paban, A.
" | YangpakacaH, b. Hukonuy. — 2-e usg. — M., 2007. — 912 c.
15. | Yrpromos E. Ludpposas cxemotexHuka / E. YrpiomoB. — CI16: BXB-MNetepbypr, 2004. — 520 c.
HopeHkoB .M. OcHOBbI aBTOMaTU3MPOBAHHOIO MPOEKTUPOBaHWSA: Y4ebHuK Ansa CTy4eHTOB BY30B, 00yY.
16. | no HanpaBneHWo NOAroT. AMnNnomup. cneunanuctos "NHdopmaTrka u Belumnch. TexHuka" / U.I. HopeHkos.
— M.: iag-Bo MI'TY mnm. H. 3. BaymaHa, 2000. - 334 c.
17 Pumckun I".B. Teopusi cucteM aBTOMaTU3NPOBaHHOTO NpoekTupoBanus / I.B. Pumckuin. — MuHck: HaByka i
" | Texdika, 1994. — 430 c.
18 I>xoHCOH, I". KOHCTpynpoBaHMe BbICOKOCKOPOCTHBIX LindppoBbix yeTporcTs / M. [PkoHCOH, M. Mpaxem. — M.:
" | NspaTtenbckun gom "Bunbamc”, 2006. — 624 c.
I'vropbeB B.M. OnemeHTHas 6a3a 1 ycTporcTBa LMAPOBON TEXHWKM [ONEKTPOHHBIA pecypc] : yuebHoe
19. | nocobue / B.W. NpuropbeB. — OneKkTpoH. TekcToBble AaHHble. — CI16. : YHueepcuter NTMO, 2012. — 89
C. — 2227-8397. — Pexum goctyna: http://www.iprbookshop.ru/65394.html
lonosuubiHa M.B. MNpoekTnpoBaHne paamoanekTPOHHbIX CPeACTB HA OCHOBE COBPEMEHHbIX
MHOPMaLMOHHBIX TEXHONOTNIA [ANeKTPOHHbIN pecypc] / M.B. MonoeuubiHa. — ONEKTPOH. TEKCTOBbIE
20. | paHHble. — MockBa, CapatoB: MiHTepHeT-YHuBepcuTeT MHdopmaumoHHbix TexHonorui (MHTYUT),
Bysosckoe obpasoBaHue, 2017. — 504 ¢. — 978-5-4487-0090-3. — Pexum gocTyna:
http://www.iprbookshop.ru/67375.html
®omuH [1.B. OcHOBbI KOMMNBIOTEPHOW 3MNEKTPOHMKM [QNEKTPOHHLIN pecypc] : y4ebHoe nocobue ans
21. | ctyneHToB By30B / [1.B. ®omMunH. — DneKTpoH. TeKkcToBble AaHHble. — CapaToB: By3zoBckoe ob6pa3oBaHue,
2017. — 107 c. — 2227-8397. — Pexwum goctyna: http://www.iprbookshop.ru/57257 .html
CyxaHoBa H.B. OCHOBbI 3NEKTPOHMKN 1 LIMGIPOBOMN CXEMOTEXHMKN [DNEKTPOHHBIN pecypc] : y4ebHoe
22 noco6ue / H.B. CyxaHoBa. — OneKTpPOH. TEKCTOBbIE AaHHble. — BopoHex: BopoHexckui
" | rocynapCcTBEHHbIN YHUBEPCUTET NHXEHEPHbIX TexHonorni, 2017. — 96 ¢. — 978-5-00032-226-0. —
Pexum goctyna: http://www.iprbookshop.ru/70815.html
MBaHoB B.H. MNpumeHeHne KOMMbIOTEPHbBIX TEXHOMOMUA NPU NPOEKTUPOBAHNN 3NEKTPUYECKMX CXEM
23. | [OnekTpoHHbIA pecypc] / B.H. MiBaHOB. — 3nekTpoH. TekcToBble gaHHble. — M. : COJIOH-TPECC, 2017.
— 226 ¢. — 978-5-91359-229-3. — Pexum goctyna: http://www.iprbookshop.ru/64930.html
B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-00pa3oBaTeNibHbIE pecypchbl (oduLmnanbHble PeCypCbl MHTEPHET)*:
Ne n/n Pecypc
24. | http:/lwww.lib.vsu.ru — 3oHanbHas HayyHas 6ubnuoteka BI'Y
25. | http://www.moodle.vsu.ru
26. | https://elibrary.ru — HayyHas anekTpoHHas bubnuoreka
27. | https://lanbook.com — OBC «JlaHb»
28. | https://biblioclub.ru — 3BC «YHuBepcuTeTCKan GUbnuoTeka oHnamH»
29. | www.iprbookshop.ru — 36C «IPRbooks»
30. | https://edu.vsu.ru — ObpasogameribHbil nopmarn "SnekmpoHHbIl yHusepcumem BIY”

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHUs ANs cCaMOCTOATEeNbHOM paboTbl

Ne n/n

NcTouHnk

KypraHckui, C.U. PaspaboTka npoektoB B cpene CAIMNP QUARTUS II. Yactb 1. OcHOBHbIe aTanbl
npoekTMpoBaHus: yuebHo-meToauyeckoe nocobue / C.N. Kypranckuin, O.U. Oy6posckuii, E.P. INinxaves,
M.[. MaHsikvH // BOpOHEXCKNI rocyAapCTBEHHBIN yHuBepcuTteT. - BopoHex. - 2016. - 34 ¢. — URL :
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-265.pdf

OcHOBBI LM(PPOBOI IMNEKTPOHMKM : y4ebHoe nocobre Ans By30B : [Ans cTyA. 5-6 K. O4HON 1 OYHO-330M4.
dopm obyueHuns gus. dak. Hanpasnexnma 010800 - Pagnoduanka, cneumansHoctn 010801 -
Paguodmauka n anektpoHukal. Y. 2. / A.M. bobpewwos, A.I'. Kowenes ; BopoHex. roc. yH-T .— BOpOHeX :
M3paTtenscko-nonurpaduyeckmin LeHTp BopoHexXcKkoro rocygapcTBeHHoOro yHnsepcuteta, 2012 .— 38 c. :
un., Tabn. <URL:http://www.lib.vsu.ru/elib /texts/method/vsu/m12-169.pdf>

LincbpoBas anekTpoHuKa : npakTuyeckoe pykoBOACTBO : [ANd cTyA. una. dak. Hepaamodus. npodunsa u
CTyA. chak. komnbloTep. Hayk crneunansHocTen: 010400 - dusnka, 071900 - MHpopmaLMoHHbIE cUCTEMBI U
TexHonoruu] / BopoHex. roc. yH-T ; cocT.: B./. 3axapos, t0.I. ContHeB .— BopoHex : ML, BI'Y, 2011 .—
50 c.



https://elibrary.ru/
https://lanbook.com/
https://biblioclub.ru/
http://www.iprbookshop.ru/
https://edu.vsu.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

17. OOGpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCUMNNUHBLI, BKMOYaAs [AUCTaAHUMOHHble obpa3oBaTefibHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe obGy4eHue):

B yuyebGHOM npouecce wucnonb3ylTca cnegywowme obpasoBaTtenbHble TexHonoruu. [lo
obpasoBaTtenbHbIM hopMam: nekunn; nabopaTtopHble 3aHATUS; MHOMBUAYamNbHbIE 3aHATUS. 1o
npeobnagjarowmm Metogam U npuemam 0byyeHusi: OBbACHUTENbHO-UNMCTPATUBHbIE
(o6bsACHEeHMe, nokas3—aemMoHCTpaums y4ebHoro matepmana v ap.); akTuBHble (aHanu3 yvyebHom
N Hay4YHOW NUTEepaTypbl, COCTaBMEHNE CXeM U Ap.) N UHTEPaKTUBHbIE, B TOM YUCHE U FPYyNnoBble
(B3anmHOe obyyeHne B chopme NOAroTOBKM M OBCYXOEHWS AOKNafoB); MHAOPMALUMOHHLIE;
KOMMbIOTEPHbIE; MynbTUMeAuHble (paboTa C canTamum akageMuyecKux CTPYKTYp, Hay4Ho-
nccnenoBaTenbCKUX OpraHn3aunin, aNeKTPOHHbIX BMbnunotek n gp., paspaboTka nNpes3eHTauun,
coobuieHnn 1 goknaaos, paboTa ¢ ANeKTPOHHbIMM OByyatowmmMmm nporpaMmmamm 1 T.n.).

18. MaTepuanbHO-TeXHU4YecKoe obecneyeHme AUCLUUNIINHbI:

JTabopaTopusi KomnblOTEPHbIX TexHonorun, CAlMP un matematnyeckoro MOAENUPOBAHUS
Kadpeapbl M3MKM TBEPAOrO Tena M HaHOCTPYKTYpP: kKoMmnbtoTepbl Pentium Intel Corei7 - 6 wr.,
komnbtoTepbl AMD Ryzen 5 3500/GIGABYTE B450M - 6 wrT., komnbtoTepbl Pentium Intel Core
Duo - 3 Wrt., C NUUEH3NOHHBLIM NMporpaMmMHbIM obecnevyeHnem:

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

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

CATIP Quartus Il (version 9.1 nuueH3us Build 304 01/25/2010 WebEdition);

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

Wien2k (nuueHsns W2k-3039 ot 18.09.2018);

Quantum Espresso (GNU General Public License (GPL), 6ecnnatHoe n/unu csobogHoe [0,
nuueHsuns: http://www.quantum-espresso.org/download);

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

Lazarus (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/vnn csobogHoe [0,
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 w/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 OOyYEeHUA U OUCTaAHLMOHHbIX
obGpasoBaTenbHbIX  TEXHOSMOMMM  OCyllecTBnseTca 4epe3 obpasoBaTenbHbli  nopTan
"ONeKTPOHHLIN yHMBepcuTeT BIY".

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaummn

MopAOokK OLEHKN 0CBOEHMS oby4Yalowmummncs y4ebHoro MmaTepuana onpeaensieTcs
coAep)xaHMeM crneayLwmnx pasaenos ANCUMMNIIVHBI

NHankaTop(bl)
Ne HaumeHoBaHue pasgena OLEHOHLIE ChEACTES
n/n AVCLMNNMHBI (Moayns) KomneteHuus(n) é?ﬂcgg%iﬂ;ﬂm U peq
Cnocobbl npeacTaBneHus
L | ucbopmaumm. MK-1 MK-1.1 Na6. pa6ota 1




Bynesa anrebpa un
2. FOTVYECKME OYHKLIMM. MK-1 MK-1.1 J1ab. paborta 2
MpeobpasoBaHMs NTOrMYECKMX
3. CDYHKLMIA, MK-6 MK-6.1 J1a6. pabotbl 3, 4
CtaTtudeckue n aMHammyeckue
4, | napameTpbl NOrnMYeckux MK-1 MK-1.2 J1a6. pabota 5
3M1EMEHTOB.
MpoekTupoBaHne 6a30BbIx AK-1 MK-1.1
MOrMYECKNX 3MEMEHTOB ] MK-1.2
5 HVIC*)pOBbIX cUcTeM. Na6. paGota 6
pOeKTMpoBaHue MK-6 K-6.1
PYHKUNOHaNbHbIX 6OKOB e
KOMOMHALIMOHHOro TUna.
DYHKLIMOHANBHO-NOrM4Yeckoe U MK-1.1
CXeMOTeXHNYeckoe k-1 nK-1.2
6. NPOSKTMPOBaHNE Jab. pabotbl 7 — 20
dYHKUNOHaNbHbIX 6OKOB K-6
nocnenoBaTeflbHOCTHOIO 3 MK-6.1
TMna.
MpomexyTouyHasi aTTecTauus MepeyeHb BONPOCOB
dopma KOHTpOnsi — 3a4eT

20 TunoBble OLEHO4YHbIe cpeAcTBAa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKywMin KOHTPOINb yCNeBaemMocTun

TeKkyLnin KOHTPOSb YCNeBaeMOCTM MO AUCLMMNIIMHE OCYLLLECTBNSAETCS C NOMOLLbIO
crnenyrLLmMX OLEHOYHbIX CPEACTB: OTYETbI O BbINOMHEHMW NabopaTopHbIX paborT.

MepeyeHb Tem NabopaToOpHbLIX paboT

JlabopaTtopHass pabota 1. [IBomdHoe (GuHapHoe) npeactaBneHve uyucen. pencraBneHve uvcen c
dukcmpoBaHHoOn 3anaTon. [lpegcrtaBneHve uucen ¢ nnaeawowen 3anaton. [lpegcraeneHue
oTpuuaTenbHbIX Yucen.

JTaBopaTopHas paboTta 2. [locTpoeHne KaHOHMYECKMX (POPM FTOrMYECKMX OYHKLNIA

JTabopaTopHas pabota 3. MuHMMMU3auns normdeckmx yHKLUUN ¢ NOMOLLbIO KapT KapHo

JlabopaTtopHass pabota 4. [lNpuBegeHue nornyecknx dyHkuun k 6asmcy WIW-HE. T[MpuBegeHve
nornyecknx gyHkummn k 6asmncy U-HE

JlabopaTtopHasa pabota 5. OnpegeneHne cTaTUYECKMX W AUHAMUYECKME MApaMETPOB NOMMYEeCKUX
3N1eMEHTOB

JlabopaTopHas paboTta 6. lNMpoekTMpoBaHue 6a30BbIX JIONMYECKUX INIEMEHTOB.

JlabopaTopHas paboTta 7. PaspaboTka npoekta MynbTunnekcopa

JlabopaTopHas pabota 8. PaspaboTka npoekta AemynbTuniekcopa

JlabopaTopHasa paboTa 9. PaspaboTka npoekta npeobpasoBaTens 6uHapHoro koga B koa 'pes
JlabopaTopHas pabota 10. PaspaboTka npoekta npeobpasoBatens koga ['pest B OMHapHbIN Ko
JlabopaTopHas pabota 11. PaspaboTka npoekta npeobpasoBaTernsi GuHapHOro koga B AOMOMHUTENbHIN
Ko

JlabGopaTtopHas paboTa 12. Pa3paboTka npoekta npeobpasoBatens OuHapHOro koga B o6paTtHbIn Ko
JTabopaTopHas paboTa 13. PaspaboTka NnpoekTa ABOMYHOrO gewundparopa

NabopaTtopHas paboTta 14. Pa3paboTka npoekTa ABOUYHOrO LiMdpaTopa

NNabopatopHas paboTta 15. Pa3paboTka npoekTa kKomnapaTopa Ha OTHOLLIEHME "paBHO"

JTabopatopHas paboTta 16. PaspaboTka npoekTa komnapaTopa Ha OTHoLLueHue "donbLue”

JTabopatopHas paboTta 17. PaspaboTka npoekTa ogHOpa3psgHOro nosycymmMaropa

Na6opaTtopHas paboTta 18. PaspaboTka npoekTa ogHOpa3psi4HOro cymmaropa



Na6opaTtopHas paboTta 19. PaspaboTka npoekTa napannenbHoro cymMmartopa C fnocriefoBaTeSibHbIM
nepeHocoM
JlabopaTtopHass pabota 20. PaspaboTka npoekTa napanfnenbHoro cymmartopa C napannefbHbIM
nepeHocoM

[ns Tekywlero KOHTPOMS YCNeBaeMOCTU WCMNONb3yeTCsl YCTHbIA OMpoc, OT4YeTbl O Xode
BbINOMHEHNs nabopaTopHbIX paboT, Ha OCHOBE KOTOPbIX BbICTaBNAETCA NpeaBapuTenbHas oueHka
3a4meHo/He3a4ymeHo.

KpuTepun npeaBapuTenbHOM OLEeHKU paboTbl 06y4YatloLLNXCs, KOTOPblE COOTHOCATCS C YPOBHSMMU
CHOPMMPOBAHHOCTM KOMMNETEHLWIA:
- «3a4YmeHO» BbICTaBMNSAETCA NP NOMHOM COOTBETCTBMM PaboThl 06yYaloLLerocs BCEM BbllleyKa3aHHbIM
nokasatensam. CooTBETCTBYET BbICOKOMY (Yrny6néHHOMY) YPOBHIO CHOPMUPOBAHHOCTN KOMMETEHLNNA:
KOMMNeTeHLUN chOPMMPOBAHbI MONTHOCTbLIO, MPOSABMSIOTCA U UCMONb3YIOTCA CUCTEMATUYECKN U B MONTHOM
006bEMe. [laHHbIN ypoBeHb 00s13aTeneH ang scex ocsameatowmx ONMOrT;
- «He3a4YmeHO» BbICTaBNSAETCHA B Clydyae HecoOTBETCTBUS paboTbl obyuvarolierocsi Bcem TpebyembiM
nokasaTensM, HeopraHu3oBaHHOCTW, Oe30TBETCTBEHHOCTM UM HU3KOro KadectBa paboTbl npu
BbINOMHEHUW 3a4aHui, NPeayCMOTPEHHbIX paboyer nporpammMon ancumniunHbl « MUKpOCXEMOTEXHMKaY.

YpoBeHb
Kputepun oueHnBaHUA KOMMNETEHL M ccopmMmnpoBaH LUkana
HOCTM npegBapuTesibH
KOMMNeTeHUUN bIX OLEHOK
Ob6yvarowminca B MNOMAHOM Mepe Bnageer MOHATUNHLIM | [MOBLILLEHHbIN, 3aumeHo
annapaTomM gaHHoW 0bnacTn Hayku (TeopeTUYeCcKMMM OCHOBaMM 6asoBbii,
ONCUMNNKHBI), CNOCOBeH MNMCTpMpOBaTh OTBET NpUMEpPaMu, NOpPOroBbI
akTamMu, [OaHHbIMM  Hay4YHbIX MCCnefoBaHWM, NPUMEHATb YPOBHMU

TeopeTnyeckue 3HaHusl ANns BbINONHEHUst nabopaTopHbix paboT
N MHOMBUAYaNbHbIX 3aJaHui

OTBET Ha  KOHTPONbHO-U3MEpPUTENbHbLIA  MaTepuan  He - HeszaumeHo
COOTBETCTBYET NOOLIM TPEM U3 NepeyncrneHHbIX nokasaTenen.
Ob6yuatowniics AeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble
3HaHWs, [gonyckaeT rpybble OWWGKM MNpU  BbINONHEHWUM
nabopaTopHbIX paboT U MHANBUAYANbHbIX 3a4aHui

Tekywaa aTTectaumss NPOBOAUTCSH B COOTBETCTBUM C [lonoxeHnem O TeKkyllen aTrectauum
obyvalowmxcs nNO  nporpaMMaMm  Bbiclwiero  obpasoBaHuss  BoOpoHexXckoro - rocygapCTBEHHOro
yHuBepcuteTa. Tekyllaga atrectaums npoBoguTcs B (oopMe YCTHOro ornpoca Mo BOMpocam K 3a4éTy C
y4yeToM npenBapuTenbHON.

20.2 NMpomexyToyHasa aTrecTaums
lMpomexyToyHas aTtTecTaumsa Mo AUMCUMMIMHE OCYLLECTBNSAETCS C MOMOLbIO  Cregylowmnx
OLIEHOYHbIX CPEACTB:
lNMepeyeHb BONPOCOB K 3a4eTy

AHanorosble N LMPOBbLIE BENNYUNHDI.

[BonyHoe (GMHapHoe) NpeAcTaBneHme.

MpeacrtaeneHve uucen ¢ UKCMpPOBaHHOW 3anaTon. [NpeacrtaBneHwe 4ucen c nnasaroLLent

3anaTon.

MpencraeneHune otTpuuaTenbHbIX Yucen.

ApudpmeTuyeckme onepawlmm ¢ ABOUYHLIMU YACIAMWN.

Opyrne cnocobbl KOOUPOBaAHUSA YnCen.

bynesa anrebpa. Anrebpa nepeknoyeHnn.

OcHoBHble TeopeMbl byneson anredpbl.

. Jlornyeckme dyHKUMN.

10. KaHoHM4yeckne dopmbl nornyeckon yHkumn. CoBeplueHHas AW3bIOHKTMBHAs HopMaribHas
dopma.

11. CoBepLueHHasi KOHBIOHKTMBHAsi HopMarnbHas popma.

wn ke
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12.
13.
14,
15.
16.

17.
18.
19.
20.

21.

22.

23.
24.
25.
26
27.

28.
29.
30.
31.
32.
33.

34.

Jlornyeckme anemeHTbl. [NonHble 1 MUHUMarbHbIE HABOPbI NOTMYECKNX PYHKLUIA U SNIEMEHTOB.
MuHUMU3aLMS NOrNMYECKUX PYHKLINIA.

KapTbl KapHo. MUHUMM3aLMS NOrmyecknx pyHKUmMin ¢ noMoLLbio kKapT KapHo.

Mpueeaerwne k 6asncy UNN-HE. MpueegeHmne k 6asucy U-HE.

Cratudeckve 1 [uMHaMUMYECKMe napameTpbl NOrMYEecKUx 3MeMEHTOB. HanpspkeHue nutaHus.
YpoBEHb NOrNMYecKon eanHULbl. YPOBEHb JTOTMYECKOrO HYnS.

MepenaToyHasn xapakTepucTuka.

NMomexoycToMn4YmMBOCTb.

MakcrMmanbHas BenmynHa BXogHOro Toka. MakcumanbHasa BenuymHa BbIXOAHOrO TOKa.
KoachdmumeHt obbegmHeHus no Bxody (fan-in). KoadbdunumeHT passeTBnenuns no sbixogy (fan-
out).

MoTpebnsemaa MOLWHOCTb B CTatMdeckoM pexume. [loTpebnsemas MOLWHOCTb B pexume
nepeKknYeHmns.

BbicTpogencTBue nornyeckoro anemMeHTa. 3agepkka MepekntiovyeHus BbiIxoda W3 COCTOSHWUS
normnyeckon 1 B cocTtosiHue normdeckoro 0. 3agepxka NepekntoyeHuss BbiXo4a M3 COCTOSAHUS
norunyeckoro 0 B cocTosHMe noru4eckom 1.

OHeprus (paboTta) eAMHUYHOIO NEPEKOYEHS

MprHUMNBI NPOeKTUPOoBaHUSA 6a30BbIX NTOMMYECKUX 3TIEMEHTOB.

MpoeKkTnpoBaHME COXHBIX TOrMYECKMUX ANIEMEHTOB.

. Tunbl BbIXOAHbIX KackadoB LNPOBbIX 3NIEMEHTOB.

Lindoposas nornka Ha npoxogHblX TpaHauctopax. AduddepeHunanbHble Nornyeckue anemMeHTbl
Ha NPOXOAHbIX TPaH3UCTOpaXx.

Cxembl BOCCTAHOBIEHNS YPOBHS.

Lindoposasi nornka Ha KOMMNIEMEHTapPHbIX KIoYax.

BcnomoraTtesnbHble ycTponcTea LMpOBON STOMMKN.

MeTogmka npoeKkTMpoBaHmst PYHKLMOHAMbHbBIX Y310B KOMOWUHALMOHHOMO TUna.

MynbTnnnekcopsol.

MynbTunnekcopbl Ha NPOXOAHbIX TPAH3UCTOPaX M KOMMIIEMEHTaPHbIX Kroyax. YHUBepcanbHbIv
norn4yecknin moayne.

MpropnUTETHBLIA MYIbTUNNEKCOP.

35. [lemynbTunnekcop.
36. emynbTUNIeKkcop Ha NPOXOAHbIX TpaH3UCTopax.

37.

MpeobpasoBaTenn KOOOB.

38. [1BonyHbIN gelungpaTop.
39. [1BonyHbIN Wndppatop.

40.
41.
42.
43.
44,
45,
46.

47.
48.

Komnapatopbl. Komnapatop Ha oTHoLLeHWe "paBHO".

Komnapatop Ha oTHoweHue "6onbLue”.

CymmaTopsbl. OgHopaspsgHbIi NonycyMmmaTop.

OpaHopaspsaHbIn cymmaTop.

MapannenbHbIi cymmMaTop C nocnegoBaTeribHbIM NEPEHOCOM.

MapanneneHbIi cymmMmaTop ¢ napasniesibHbIM NePeHOCOM.

MapannenbHbIi  CymMMaTtop rPYynrnoBON CTPYKTypbl C  napanfnenbHo-nocnegoBaTesibHbIM
nepeHoCoM.

Hakannueatowmi cymmaTop (akkyMynsaTtop).

MaTpuyHble YMHOXUTENMN.

OnuncaHue TexHonornu npoBegeHusA ﬂpOMe)KYTO‘IHOIﬁ aTTecTtauumn

MpomMexyToyHas aTTecTauus nNo AUCUMNNUHe — 3a4yeT. B npunoxeHve Kk AUNNOMYy BHOCKTCS
oueHka 3aymeHo. [pomexyToyHas aTTecTauusi npoBOAUTCA B COOTBETCTBMM C [lonoxeHuem o
NPOMEXYTOYHOM aTTecTaumMm obyvalolmMxcst No nporpaMmMam Bbicliero obGpasoBaHust BopoHexckoro
rocyfapCTBEHHOIO yHMBEpcUTeTa.

OueHka YPOBHA OCBOEHUA AUCLUNITNHBI «MVIKpOCXGMOTeXHI/IKa» OoCyLlecTBnAaeTca no cneayowmm
noKasaTtendam:
- npeaBapuTesibHaa oleHka KadecTteBa 1 CBOEBPEMEHHOCTU BbINMOJTHEHUA na6opaToprlx paGOT;
- npeaBapuTenbHaa oleHKa Ka4ecTtBa U CBOEBPEMEHHOCTU BbINONTHEHUA NHOMBUAYATNbHbIX MPOEKTOB;
- NONMHOTa OTBETOB Ha BOMNPOCHI K 3a4eTy.



Kputepun  oueHkn  paboTbl  OOy4yaloLMXCs, KOTOpPble  COOTHOCATCA C  YPOBHSIMU
CchOpPMMPOBAHHOCTN KOMMETEHLNIA:
- «3a4YmeHOo» BbICTABMAETCA MPU MOSTHOM COOTBETCTBUM paboTbl 0by4varoLerocs He MeHee YeMm ABYM
BblLLEYKa3aHHbIM nokasarensm. CooTtBeTcTBYET BbICOKOMY  (YrnyOGnéHHOMY)  YPOBHHO
COPMMPOBAHHOCTN  KOMMNETEHUMIA: KOMMNETEHUMM COPMUPOBAHbI  MOMHOCTLIO, MNPOSIBAIOTCA U
NCNONb3YKTCA CUCTEMATMYECKM UM B NOMHOM O6bEMe. [aHHbli ypoBeHb obsizaTeneH Ansa Bcex
ocBauatoLux OlMOIT;
- «He3aymeHOo» BbICTaBMNSETCA B Crydae HecooTBEeTCTBUs paboTbl obydatouieroca BceM Tpebyembim
rnokasatensMm, HeopraHM3oBaHHOCTM, 6Ee30TBETCTBEHHOCTM W HU3KOro KadyectBa paboTbl npwu
BbINOMHEHWUM 3a4aHui, NPeayCMOTPEHHbIX paboyer nporpammMon ancumninHbl « MUKpOCXEMOTEXHMKAY.

dakT HeBbINOMHEHMA TpeboBaHWA, NpeabABASEMbIX K CTYAEHTY MPU OCBOEHWUM OUCLMMNINHBI
«MurKpOCXeMOTEXHMKA» N OTPaXXEHHbIX B BblLLENEPEYNCIIEHHbIX KPUTEPUAX, UKCUPyeTCA B BEAOMOCTU
OLIEHKOW He3a4YmeHo.

Ecnu cTyaeHT He ocBavBaeT OMCUMMIMHY B YCTAHOBMIEHHOM MpPOrpaMmMorn o6beme M B CPOKM,
onpegeneHHble rpadnkoM y4ebHOro npouecca, OH He LOMNYyCKaeTCs K NPOMEXYTOYHOM aTTectauun no
AaHHOMY BuAY y4ebHon paboThbl.



NIUCT COrNMACOBAHUN

PABOYAS MPOrPAMMA YYEBHOW ANCLMNIUHBI

Hanpasnenue: 11.03.04 3nekmpoHuUKa U HaHO3EKMPOHUKa

wueghp U HaumMeHosaHue HarnpaeeHus/cneyuanbHOCMu

Oucumnnuua: 61.B./1B.05.01 MukpocxemomexHuka

KOO U HaumMeHogsaHue ducyUnIUHbI

Mpodumnb NOAroTOBKU: UHMezpanbHas 31eKMpPoHUKa U HaHO3/IeEKMPOHUKa

8 coomeemcmeuu ¢ Y4ebHbIM rniaHoMm

dopma oby4yeHus: OYHasi

Y4yeOHbin rog: 2023-2024

OTBEeTCTBEHHbIN UCTMONHUTENDb -

3as.kaghedpout PTTuHC (r.B. CepeduH) .

domkHocmb, nodpasdesnieHue noonucek pacuwughposka nodnucu

WcnonHutenu:

[1pogpeccop kagh. PTTuHC (C.U. KypeaHckuli) .

QormkHocmb, nodpasderieHue nodnucek pacuwiughposka rodnucu

domkHocmb, nodpasdesnieHue noonucek pacwugbposka nodnucu o
COINMACOBAHO:

Kypatop OOIT BO

HanpasneHus 11.03.04 (I.B. bbikadoposa) .

rnoonucek pacwiughposka nodnucu

3aB.oTgenom
obcnyxunsanuna 3HB (H.B. bennodedosa)

noonucek pacwiughposka nodnucu

PekomeHgoBaHa HMC ¢pusuyeckozo hakynsmema, rnpomokos Ne 5 om 25.05.23

(HaumeHosaHue hakynbmema, cmpykmypHo2o rnodpasdeneHus)



	4. Форма образования:            очная
	5. Кафедра, отвечающая за реализацию дисциплины:
	физики твердого тела и наноструктур
	6. Составители программы:   Курганский Сергей Иванович,
	доктор физ.-мат. наук, прфессор
	7. Рекомендована:    НМС физического факультета протокол №5   от 25.05.2023
	10. Место учебной дисциплины в структуре ООП: часть, формируемая участниками образовательных отношений, дисциплины по выбору (Б1.В.ДВ.05.01), блок Б1.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	РАБОЧАЯ ПРОГРАММА УЧЕБНОЙ ДИСЦИПЛИНЫ
	Направление:   11.03.04  Электроника и наноэлектроника
	Профиль подготовки: Интегральная электроника и наноэлектроника

