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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (pefepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHuio (cneyunanbHocTK): 03.03.02 dusmnka

& OC BBefeH B aeinctame npmkasom Ne891 ot 07.08.2020 r. , aata yTBepxaeHms: 24.08.2020 .

MecTo AucuMNAKHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, hopmmpyemas y4acTHUKaMi 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTn): 03.03.02 Pursnka

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

dYny, 31.08.2022
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3aBeaytoLumii Kadeapoii:
C.H.C., A.(0-m.H. Bypzakos A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBeflytowmii Kadeapoi bypaakos A. B.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA

MpodeccroHabHbIe MK-2.B/HA CncobHOCTb NPOBOAMTL (PYHAAMEHTANbHbIE U NPUKNALHbIE UCCNe0BaHNSA B
KOMMETEHLIMK 0061aCTN AAEPHON (HU3NKM U A1EPHO-3HEPTETUYECKNX TEXHONOT UM

MK-2.B/HA. 1 YMeeT NpoBOAUTL pacyeTbl Y KOHCTPYMPOBaTh 06bEKTbI SALEPHBIX

TEXHO/IOT NiA
YHuBepcasibHble YK-1 CnocobeH 0oCyLwecTBAATb MOUCK, KPUTUUECKWIA aHUTN3 1 CUHTE3 MHopMaLmK,
KOMNeTeHunm NMPUMEHSITb CUCTEMHBbIV NOAXO0/ N5 PeLleHNs NOCTaBNeHHbIX 3a4a4

YK-1. 1 3HaeT npuHUuMnbl cbopa, 0T6opa 1 0606LLEeHNS MHOPMALN.

2. TpeboBaHusa HI'TY K niaHUpyeMbIM pesysibTaTtam 00yYeHWs, COOTHECEHHbIM C
NHANKATOPaMm LOCTUXKEHNS KOMMNETEHL M

Tabnuua 2.1

NHANKATOPbI AOCTVXKEHUS] KOMMETEHLWIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

IIK-2.B/HA. 1 YMeeT NpoBOANTH pacueThbl H KOHCTPYHPOBATH 00beKTHI
sI/IEPHBIX TEXHOJIOT Hil

YMETb COCTaBNATb MPaKTUYECKME CXEMbI C UCMO/b30BaHUEM AMO/0B W
TPaH3UCTOPOB, NIOTMYECKMX 3NIEMEHTOB U MUKPOCXEM, NPK pacyeTe Mojenei
1CMONb30BaTh paHee No/yYeHHbIe 6a3MCHbIe 3HAHUS MO MaTeMaTVKeE, I3NKe,
OCHOBaM pafmo3NeKTPOHMKIA N aHanM3a 3NEKTPUYECKMIA LiENein Ans onTManbHOM
3aMeHOIi CXeMbl PaCHETHOI MOJENbHO,UCMOMb30BaTh CPABOYHYIO NUTepaTypy,
BbIMOMHATb MOWCK HEOOXO0AMMOWN MHDOPMALMW MO 3NEMEHTHON 6a3e B IHTEPHETE.

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

YK-1. 1 3naeT npuHIHIBI cGopa, 0TGopa H 0600 menust HHGOpMAHHA.

3HaTb 06 UCMO/L30BaHWN LM(POBBIX CUrHaNbHbLIX Npoueccopos (DSP) B
Pa3NNYHbLIX 061aCTAX HAYKN N TEXHWUKW, 3NEMEHTHYIO 623y 31eKTPOHHBIX
YCTPOICTB Y MUKPOMPOLLECCOPHYHO TEXHUKY, 31EMEHTHYI0 6a3y U NPUHLMMbI
paboTbl NONYNPOBOLHMKOBbLIX MPUBGOPOB, OCHOBHbIE 0CO6EHHOCTY BO3HMKALOLLIME
MNPV COCTaB/EHUW U pacyeTe 3M1eKTPOHHbIX CXeM, COCobbl MX PELLEHNs C
1CMO/b30BaHNEM COBPEMEHHOM 3/1IEMEHTHOM 6a3bl: LIM(POBBLIX U aHAOrOBbIX
MHTerpasibHbIX MUKPOCXeM, TPaH3UCTOPOB 1 ANO/0B.

INekuwnn; CamocTosTeNbHasA paboTa

3. CofepykaHue 1 CTPYKTypa ANCUUNNHBI

Tabnuua 3.1

Tembl NeKuuii

Yachbl

N3 Hux B
thopme npakT.
nogr., yac.

AKTVBHbIE
hopmbl, yac.

MHankKaTopsl
[OCTVXKEHNS
KOMMeTeHLuni

YyebHasa feaTe/IbHOCTb

CemecTp: 8

AnpakTudeckas eanHuLa: MonynpoBoAHNKOBbIE NPUGOPLI

1. BeegeHue. Auoga,.
MonynpoBOAHMKOBBIV ANOA,
ero cratnyeckue
XapakTepucTuku. Pabota
[Mofa B KIOYEBOM PEXUME,
nepexosHbIe rnpoLeccsl npu
OTNMPaHNN 1 3annpaHnum
anopa. CneumanbHble TUNbI
OMOA0B: ANOfbI C
HaKkoreHnem 3apsaja,
BapuvKaribl, UX OCHOBHbIE
napameTpbl U NMPUMEHEHME.

YK-1.1

Nekuwnsa




2. TpaH3ucTopbl. CTaTnyeckune
XapaKTepUCTUKN GUNONAPHBIX
TpaH3ncTopos. PaboTa
TpaH3ucTopa B K/0YeBOM
pexume. Pexxnm
HaCbILLEHHOr 0 TpaH3ncTopa,
COMPOTMB/EHWE HACBILLEEHNS.
MepexoHbIX npoLecc npu
OTMMPaHUA 1 3anrpaHnu
TpaH3ncTopa, paboTaroLLero B
HaCbILLIEHHOM U1
HeHaCbILWEHHOM pexmnmMax.

MK-2.B/HA.
1

Nekumnsa

3. MNpaKTnyeckme Cxembl
TPaH3UCTOPHbIX KITHOYeEiA.
HeHacblILLeHHble Ko4m
(cnocobbl 0becneyeHms
pexxnmMa). Koy ¢
(hopcupytoLLieii EMKOCTbIO,
K/H0Y C HeNIMHEHON 06paTHO
CBA3bIO,
3MUTTEPHO-CBA3AHHbIV K/THOY.
PaboTa TpaH3ncTopa B
NaBMHHOM pexxume. PaboTa
Mo/IEBOro TPaH3ncTopa B
pexvme knoya. IGBT
TPaH31CTOPbI, OCHOBHbIE
napameTpbl, 0651aCTb
NPUMEHEHNS.

MK-2.B/HA.
1

Nekuus

AnpakTnyeckas eguHuua: Lindposbl

e npubopsl

4. MapameTpb! LUDPOBbIX
WHTErpasibHbIX MUKPOCXEM
NoTeHLMaIbHOro THna:
nepegaroyHas
XapaKTepucTuka, cTaTmyeckue
1 JMHaMUYecKne napameTpbl,
peasimsyemMble NI0rMyeckKune

(yHKUMN.

MK-2.B/HA.
1YK-1.1

Nekuus

5. TpaH3ucTop-TPaH3MCTOpHaA
norvka: paborta 6a3oBoro
3/1eMeHTa, OCHOBHbIE
XapaKTepuUCTUKKN, 0CO6EHHOCTH
NPUMEHEHNS.
AMUTTEPHO-CBA3aHHAA /TOTUKA.
PaboTa 6a30BOro anemeHTa,
MepepaToyHas
XapaKTepucTuKa,
AMHaMUYecKue napameTpbl.
Ocob6eHHOCTN MOHTaxKa DCJ1.
Jlornyeckune cxembl Ha
NoneBbIX TPAH3UCTOPaX.
Pabota K-MOIT 6a30BbIX
3/1EMEHTOB, OCHOBHbIE
XapaKTepUCTUKMN.

MK-2.B/HA.
1¥YK-1.1

Nekuwnsa




6. Tpurrep. MpocTeiiLunii
aCUHXPOHHbIN R-S Tpurrep,
CUHXPOHHbIN R-S Tpurrep.
Tpurrep D-Tuna ¢ 3aLenko
(naTy). Tabnnua COCTOSHWMIA.
OcobeHHOCTY 3anmcu
WH(opMaLnn B Takne
Tpurrepsl. Tpurrepbl ¢ M-S
CTPyKTypoii. Tabnmua
COCTOSHWIA J-K Tpurrepa.

MK-2.B/HA.
1YK-1.1

Nekuwnsa

7. dopmupoBsatenu
nMnynbcoB. OfHOBNGPATOP.
dopmMmpoBaHvie NMNY/bLCOB C
1CNOMb30BaHNEM NPOCTEALLINX
NIOTNYECKMX 3/IEMEHTOB.
CneunasnbHble
MWKPOCXeMbl-(popMUpoBaTen
NMMY/bCOB.

MK-2.B/HA.
1¥YK-1.1

Nekumnsa

8. MynbTusmnbparop.
ABTOreHepaTopbl ¢
1CNOMb30BaHNEM MPOCTEALLNX
NOTNYECKMX 3NIEMEHTOB.
MynbTuemnbpaTop,
CTabUNN3NPOBaHHbIN
KBapLeBbIM PE30HATOPOM.
MocToBble BpemaAzaatoLme
CXeMbl U UX UCMO/b30BaHWe B
MynbTUBMOpaTOpax. Tamvep
1006 BU1.

MK-2.B/HA.
1¥YK-1.1

Nekuunsa

9. NeHepaTopsbl
MMI006PA3HOI0 HanpsXEHNS.
LUWM- perynatopsl.

MK-2.B/HA.
1,¥YK-1.1

Nekuwnsa

AvpakTnyeckas eanHuua: Jlornyeckue yctTpoiicTea

10. Jlornyeckue ycTpoicTea
Ha UHTerpasibHbIX
MUKpocxeMax. CaguraroLme
(nocnepoBatenbHbIe)
perncTpbl: Ha D-Tpurrepax, Ha
J-K Tpurrepax.
MapannensHo-nocnefoBaTebH
bl perncTp. PeBepcuBHbIN
nocnefoBaTe/IbHbIA PerncTp.

MK-2.B/HA.
1¥YK-1.1

Nekumnsa




11. CYETYMKN MMNY/IbCOB.
ACUHXPOHHbI ABONYHBbII
CYETUMK: CYMMMPYIOLLIWIA
CYETUMK, BblUUTAIOLLNI
CYETUMK. CUHXPOHHbII
[BOUYHBIA CHETUNK: C
napansieNbHbIM NepeHocoMm, ¢
nocnefoBaTe/bHbIM
nepeHOCOM. PeBepCUBHbIl
cyeTumK. CueTumk c
MPOMN3BOJ/IbHbIM
KO3(P(hMLIMEHTOM CYeTa:
LenvTenb Ha 3,
[BONYHO-LeCATUYHbIE
CYETUUKN. [NpUMeHeHNe
YHVIBEPCA/IbHbIX CHETUMKOB
npy NPOV3B0O/IbHOM
KoahpnumeHTe cyeTa.
CYeTUMKM C NPOU3BOSIbHBLIM
nopsakom cyeta. Kog
J>xoHcoHa. Kop IMpes.

MK-2.B/HA.
1YK-11

Nekuunsa

12. [ewmdpatopbl COCTOAHUS:
NNHENHBIA pelndgpaTop,
NPAMOYTO/IbHbIA (MAaTPUYHBIIA)
pewmgpatop. MprMeHeHne
Aewngpatopos. LLndgpatopsl,
KOAVPOBLLMKN,
MY/IbTUM/IEKCOPbI,
AemMy/bTUNNEKCOPbI.
MpumeHeHne Mukpocxem M3y
A1 TOCTPOEHNS
KOAVPOBLLMKOB.

MK-2.B/HA.
1¥YK-1.1

Nekuunsa

13. Umndppo-aHanorosble
npeobpasosarenu.
Knaccudmkaums LLAT n nx
napameTpbl. MapanniensHbli
LIAT ¢ BecoBbIMU
conpoTtusneHnamu. LIAI ¢
pe3nCTMBHOI ceTKoW R-2R.
LLInpoTHO-UMNynbCHbIA LIAT,
MHorogasHbivi LLAIM - LM,

MK-2.B/HA.
1YK-1.1

Nekuus

14. AHanoroBble KUK,
TpeboBaHus, NpeAbABISEMbIe
K Ktovam. [vogHble
MOCTOBbIe Kouun. Knioun Ha
OMNONAPHbLIX TPaH3UCTOpax.
Knoun Ha nonesbIx
TpaH3ucTopax. MNomexu
KOoMMyTauun. KommyTaums
BbICOKOYaCTOTHbIX CUTHA/OB.
MpumeHeHwWe p-i-n gnofoBs Ans
KoMmmyTauun CBY curHanos.

MK-2.B/HA.
1,YK-1.1

Nekuus

15. AMNAnNTYaHble
AVCKPUMUHATOPI:
VHTerpasibHble,
AndhepeHLnanbHbIe,
NNHeliHble. MapameTpsbl
AVCKPUMUHATOPOB.
Komnapatopb! HanpsxeHus.

MK-2.B/HA.
1,YK-1.1

Nekuwnsa




16. 3anomuHaHVe aMnanTys
KOPOTKMX UMIY/bCOB.
[leTeKTopbl CUHYCONAANbHBIX
CWTHAJIOB.

YK-1.1

Nekuunsa

17. YcTpoiicta
BbIOOPKM-XpaHeHus.
YcTpoiictea
BbIOOPKUN-XPaHEHNS UX
napameTpbl. YCTpoiicTBa
BbIGOPKM-XpaHeHUs CO
cneasiiein 06paTHOM CBSI3bHO.

YK-1.1

Nekuunsa

18. AHanoro-umgposble
npeobpasosarenn. ALM
nocrefoBaTenbHOro
NPUGAMKEHNS C 06paTHOM
CBA3bI0 Yepes LIAT.
WHTerpupytrowwme ALLIM.
MapannensHble AL,
MocnepnoBartesibHO-
napannenbHole ALIM. AL Ha
OCHOBe npeobpasoBaTens
HanpshkeHve - yactoTa
(curma-gensTa
npeobpasoBartenm).

YK-1.1

Nekuwnsa

19. lNMepeMHOXUTENN
aHa/IoroBbIX CUrHAsOoB
MpuHUMNBI NOCTPOEHNA
NepPeMHOXUTENEN.
Vicnonb3oBaHue
WHTErpasibHbIX CXeM
nepemMHOXWTeNel B
HENIMHENHbIX
npeobpasosaresnisax
aHa/IoroBbIX CUTHASOB.

YK-1.1

Nekumnsa

20. MprHUMN paboTsl
MUKPOCXeMbl MPAMOro
LUMMPOBOro CUHTE3a
3NEKTPUYECKMNX CUTHANOB
(DDS). OcHOBHble
NPUMEHEHNS.

YK-1.1

Nekuwnsa

21. MNMoHATUE 0 UNPPOBbLIX
CUTHaJIbHBIX MpoLeccopax
(DSP). OcHoBHble
npuMeHeHud. MpuHUMN
ncnosb3osaHna DSP npu
MOCTPOEHUW LU(POBBIX
(hUNbTPOB.

YK-1.1

Nekumnsa

TeMbl NPaKTUYECKUX
3aHATUN

Yachbl

N3 Hux B
thopme npakT.
nogr., yac.

AKTVBHbIE
hopmbl, yac.

MHankKaTopsl
[OCTVXKEHNS
KOMMeTeHLuni

YyebHasa feaTe/IbHOCTb

CemecTp: 8

AnpakTudeckas eanHuLa: MonynpoBoAHNKOBbIE NPUGOPLI




1. BeegeHue. Auop,.
MonynpoBOAHMKOBBIV ANOA,
ero cratmyeckue
XapaKTepucTukun. PaboTta
[Moja B KOYEBOM PEXUME,
nepexofHble NpoLecchl npu
OTNVPaHNN 1 3annpaHnum
anoga. CneunanbHble TUMbI
[OMOA0B: ANOfAbI C
HakorneHnem 3apsja,
BapuKaribl, UX OCHOBHbIE
napameTpbl U NPYMEHeHNe.

MK-2.B/HA.
1

PelueHue 3aaay

2. TpaH3ucTopbl. CTaTnyeckue
XapaKTePUCTUKN BUNONAPHBIX
TPaH31CTOpPOB.[epexoAHbIX
npoLecc Npu oTnMpaHnmn u
3anupaHnmn TpaHsmncTopa,
paboTatoLLero B HaCbILLEHHOM
1 HEHACBILLEHHOM pPeXumax.

MK-2.B/HA.
1

3agaHve 1. MogenuposaHvie
paboTbl TpaH3nCTOpa B
K/IIOYEBOM pEXMME 1 B
PeXMMe HaCbILLEHHOro
TpaH3ucTopa.

AnpakTndeckas eanHuua; LingpoBbl

e npuéopsl

3. Tpurrep. MpocTeiwmnia
acMHXPOHHbIN R-S Tpurrep,
CUHXPOHHbIN R-S Tpurrep.
Tpurrep D-Tuna ¢ 3aLenKkor
(naty). Tabnuua COCTOSAHUIA.
OcobeHHOCTY 3anmcu
NH(opMaLuy B Takune
Tpurrepbl. Tpurrepbl ¢ M-S
CTPYKTYypoii. Tabnuua
COCTOsIHWIA J-K Tpurrepa.

MK-2.B/HA.
1

3afaHue 2. MNMocTpoeHne
TabuLbl COCTOSHWIA
Tpurrepa ¢ M-S cTpyKTypoi
n J-K Tpurrepa.

4. dopmMmuposarenu
nmnynscos. OLHOBMOPATOP.
dopmmnpoBaHmMe MMMNY/LCOB C
NCMo/b30BaHMEM NPOCTEMLLNX
JIOTMYECKMX 3MIEMEHTOB.
CneumnanbHble
MUKPOCXEMbI-(hOPMUPOBATENN
NMMNY/bCOB.

MK-2.B/HA.
1

PeLLeHWe 3a4a4

5. MynbTnsubpatop.
ABTOreHepaTopsl C
CMO/Mb30BaHNEM MPOCTEALLINX
NOTNYECKUX 3/1EMEHTOB.
MynbTuBmn6paTop,
CTabUNN3MPOBaHHbIN
KBapL,eBbIM PE30HATOPOM.
Tainmep 1006 BA1.

MK-2.B/HA.
1

3agaHve 3. TlocTpoeHne
MOCTOBOW BpeMsizafatoLLmei
CXeMbl 1 ee UCNO/b30BaHne
B MyNbTUBMOPATOpE.

6. MeHepaTopsbl
MMI006PA3HOI0 HanpsXEHNS.
LUWM- perynatopsl.

MK-2.B/HA.
1

PelueHwne 3agay

AvpakTrnyeckas eanHuua: Jlormyeckue yctTpoiicTea




7. Nornyeckume ycTpocTBa Ha
NHTErpasbHbIX MUKPOCXEMaXx.
CasuratoLume
(nocnepoBatebHbIe)
perncTpbl: Ha D-Tpurrepax, Ha
J-K Tpurrepax.
MapannensHo-nocnefoBaTeNlbH
bl perncTp. PeBepcuBHbIN
nocnefoBaTe/IbHbIA PerncTp.

MK-2.B/HA.
1

PelLeHue 3aaa4

8. CYETUMKM NMMY/LCOB.
ACVHXPOHHbI ABONYHBIN
CYETYMK: CYMMMPYIOLLWIA
CYETYUMK, BbIYUTAIOLLIWIA
CYETUMK. CUHXPOHHbII
ABOVYHbIA CHETYUMK: C
napannienbHbIM NepeHocoM, ¢
nocneaoBaTe/lbHbIM
nepeHOCOM. PeBepCUBHbIl
cyeTumK. CueTuumk c
MPON3BOJ/IbHbIM
KO3(hhuLMeHTOM cueTa:
[ennTenb Ha 3,
[BONYHO-[eCATUYHbIE
cyeTumKn. CUeTUUKM C
MPOMN3BO/IbHBLIM MOPSALKOM
cyeTa. Kopg [>koHcoHa. Ko
["pes.

MK-2.B/HA.
1

3agaHue 4. MogennposaHme
NpUMeHeHns
YHUBEPCA/IbHbIX CHETUNKOB
npwv NPOn3B0O/IbHOM
KO3(h(PULMEHTE cYeTa.

9. [ewmpartopbl COCTOAHUS:
NNHEHbIN aewndpaTop,
NPSIMOYTO/bHbIA (MaTPUYHBIA)
Jewngpatop. MNMpumeHeHve
fewmdgpaTopos. Lndpartopsl,
KOAVPOBLLMKN,
MY/IbTUM/IEKCOPI,
AEeMYNbTUNNEKCOPbI.
MpumeHeHne Mmukpocxem M3Y
A1 TOCTPOEHNSA
KOAVPOBLLMKOB.

MK-2.B/HA.
1

PeLLieHWe 33aa4

10. Lindppo-aHanorosble
npeobpasosarenu..
MapannenbHblid LIAM ¢
BECOBbIMW CONPOTMB/IEHNAMMU.
LLAI ¢ pe3ancTUBHOW CETKOM
R-2R. LLIMPOTHO-UMMY/bCHBbIi
LLAM, mHorodhasHbii LIAI -
LM,

MK-2.B/HA.
1

3apaHue 5. Knaccugmkaums
LLAI B BMAE Tabnmupl U Nx
napameTpbl

11. AHanoroBble KUK,
TpeboBaHWs, NpeAbABIsSeMbIe
K Knrovam. AnodHble
MOCTOBbIe Kouun. Knoun Ha
OMNONAPHbLIX TPaH3UCTOPaXx.
Knoumn Ha nonesbIx
TpaHsuctopax. NMomexu
KoMMyTauun. KommyTaums
BbICOKOYACTOTHbIX CUTHA/MOB.
MpvMeHeHwWe p-i-n AnoLOB AnA
kommyTauun CBY curHanos.

MK-2.B/HA.
1

PelLieHWe 3aaa4




12. AMNAnTyaHble
AVCKPUMUHATOPbI:
VHTerpasbHble,
AndhdhepeHumasbHbIe,
NVHelHble. Komnapatopbl
HanpsXeHns.

MK-2.B/HA.
1

3afaHue 6. Pacyet
napameTpoB
ANCKPUMUHATOPOB.

13. 3anomuHaHve aMnanTys
KOPOTKMX UMMY/bCOB.
[leTeKTopbl CUHYCONAANbHBIX
CUTHAJIOB.

MK-2.B/HA.
1

PeLLieHWe 33aa4

14. YcTpoiicta
BbIGOPKMN-XPaHEHNS.
YcTpoiicTea
BbIOOPKUN-XPaHEHUSA KX
napameTpbl. YCTpoiicTBa
BbIGOPKM-XPaHEHNS CO
cnefsiiein 06paTHOM CBSI3bIO.

MK-2.B/HA.
1

3afaHve 7. Joknaga-0630p
Mo yCTpOoCTBam
BbIOOPKUN-XPaHEHUS CO
cnepALleli obpatHoM
CBA3bIO.

15. AHanoro-umgposble
npeo6pasosareny. AL
nocrefoBaTenlbHOro
NpubAVXeHUa ¢ 06paTHON
CBA3bI0 Yepes LIAT.
WHTerpupytome ALM.
MapannensHble ALM.
MocnepoBsatesibHO-
napannensHole ALIM. AL Ha
OCHOBe npeobpasoBaTesns
HanpskeHue - yacTtoTa
(curma-gensTa
npeobpasoBartenm).

MK-2.B/HA.
1

3afaHue 8. CpaBHuTE/IbHAA
Tabsmua napamMeTpoB
WNHTErpupyoLmx,
napanesnbHbIX,
rnocnefoBartesibHo-
napannenbHbix AL

16. MNepeMHOXUTENN
aHasIoroBbIX CUrHaMOoB
MprHUMMbLI NOCTPOEHUA
NepPeMHOXUTENEN.
Vcnonb3oBaHue
NHTErpasibHbIX CXeM
NepeMHOXUTENEN B
HeNIMHENHbIX
npeobpasosaresnsax
aHa/IoroBbIX CUTrHAsOB.

MK-2.B/HA.
1

PeLLieHWe 33aa4

17. MpviHUMN paboTsl
MMKPOCXeMbI MPAMOro
LMPOBOro CUHTE3a
3NEKTPUYECKNX CUTHAIOB
(DDS). OcHoBHble
MPVYMEHEHNS.

MK-2.B/HA.
1

PelLeHue 3aaa4

18. MoHsATNE 0 UUPPOBLIX
CUrHaNbHBIX NpoLieccopax
(DSP). OcHoBHble
npumeHeHus. MpuHLMn
ncnosb3osaHna DSP npu
NOCTPOEHUN LNPPOBBIX
(hnNbTPOB.

MK-2.B/HA.
1

PeLLieHWe 33aa4

3.1 lNpakKTnyeckas NogrotToBka

Tabnuua 3.2

Ne Tembl 3aHATUIA

®opmbl opraHuzauum | CofepykaHue NPaKkTUHeCKol NoAroTOBKY

3aHATUI

(BnAbl paboT)




1 TpaH3ucTopbl. CTaTnyeckme xapakrepuctukufp BbInonHseT cnefytoLLme bl paboT:
6MNONAPHBIX TPAH3MCTOPOB.MepexoaHbIX MOZennpoBaHue paboTebl TpaH3nCcTopa B
npoLecc Npy OTAMPaHUK 1 3anupaHnm K/THOYEBOM PEXMME U B PEXUME
TpaH3ucTopa, paboTatoLwero B HaCbILLEHHOM HaCbILLEHHOr 0 TpaH3ucTopa.

1 HEHACBILLEHHOM PEXMMaX.

2 Tpurrep. MpocTenwmnii aCMHXPOHHbIA R-S  [Mp BbINonHAeT cnepytoLme Buibl pabot:
TpUrrep, CMHXPOHHLIN R-S Tpurrep. Tpurrep MOCTPOeHMe TabnnLbl COCTOSHUIA TpUreepa
D-Tvna ¢ 3awenkon (naty). Tabnuua ¢ M-S cTpykTypoli n J-K Tpurrepa.
cocTosHuiA. OCO6eHHOCTY 3anncu
WH(OpMaLMK B TaKmne TpUrrepbl. TPUrrepbl ¢
M-S cTpyKTypoii. Tabnunua coctosHuin J-K
Tpurrepa.

3 MynbTrBMGpaTop. ABTOreHepaTophbl C Mp BbINonHAeT cneaytoLme BUAbl paboT:
MCMO/Ib30BaHMEM MPOCTEMLLNX NOTNUYECKNX MOCTPOEHMe MOCTOBOI BpeMsA3afatoLLmeit
3N1eMeHTOB. MynsTuBMGpPATOP, CXeMbl U ee UCMOoNb30BaHWe B
CTabuInsnpoBaHHbIi KBapLEBbIM MynbTUBUGpaTOpE.
pe3oHaTopoM. Taimep 1006 BA1.

4 CUeTumKn MMNYNbCOB. ACUHXPOHHbIN Mp BbINonHseT cnepytoLme Buabl pador:
JBOVYHBIN CHETUMK: CYMMUPYIOLLNIA CHETUNK, MOPKeNMpoBaHve NprMeHeHns
BbIUMTAIOLLMIA CHETYUMK. CUHXPOHHBIA YHMBepCa/bHbIX CHETUMKOB MpW
[IBOVYHbIA CYETUUK: C NapansieNlbHbIM MPOM3BO/ILHOM KO3(h(hULIMEHTE cyeTa.
NepeHOCoM, C MOC/e0BaTe/TbHbIM
nepeHOCcOoM. PeBepcyrBHbIi cHeTUMK. CUeTUMK
C NPOW3BOJIbHLIM KO3PHULMEHTOM CHETa:

JennTenb Ha 3, ABONYHO-LAECATUYHbIE
CYETUMKN. CUETUMKM C MPOU3BOSIbHBIM
nopaakom cyeta. Kog [yxoHcoHa. Kop IMpes.

5 Lindpo-aHanorosble npeobpaszosaTenm.. Mp BbINonHseT cnegytolme Buabl pabor:
MapannensHbiii LLAT ¢ BeCOBbIMM Knaccugmnkaums LLAM B Buae Tabnmupl
conpotusneHuamu. LLAT ¢ pesncTnBHoi NX NapameTpbl
ceTkol R-2R. LLIMpoTHO-mMNybCHbIA LLAT,

MHorogasHbin LLAI - LUMNM.

6 AMMNINTYAHbIE LUCKPUMWHATOPI: Mp BbINonHseT cneaytoLme BUbl paboT:
WHTerpasibHble, AnddepeHLanbHble, pacyeT napamMeTpoB AUCKPUMUHATOPOB.
NIVHeliHble. KoMNapaTopbl HANPsHKeHWs.

7 YCTpoicTBa BbIOOPKM-XpaHeHus. YcTpoiicTed Mp BbINonHseT cneaytoLme BUbl paboT:
BbIOOPKM-XPaHeHUs UX NapamMeTpbl. [oKnag-063op No ycTpoiicteam
YcTpoiicTBa BbIGOPKU-XPaHEHUS CO BbIGOPKU-XPaHEHUs CO CrefsLLel
cneasLe 06paTHOW CBS3bHO. 006paTHOW CBSA3bIO.

8 AHanoro-umngposble npeobpasosateny. ALM|Mp BbINonHseT cneaytoLme BUbl paboT:
nocnefoBaTeslbHOro NPUBIKEHNS ¢ CpaBHUTENbHAA TabmLa napameTpos
ob6paTHoli cBA3bio Yepes LIATT. NHTErpupyowunx, napannenbHblx,
WHterpupytowme AL, MapannensHble rnocnefoBaTensHO- napasnensHbix AL
ALTM. MocneposatenbHO- NapasinenbHble
ALIM. ALLM Ha ocHoBe npeo6pasosaTens
HanpsKeHue - yacToTa (Curma-genbTa
npeobpasoBarenn).

3.2 CamocToATeNbHast paboTa 0by4yaroLerocs
Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Yackl Ha

Ne Brabl caMocTosATe/IbHOMN paboThl JOCTUXKEeHUA
< |BbIMOSIHEHWE [KOHCYNbTau N

KOMMEeTEHL NN

CemecTp: 8
1 |KOHTpO/bHbIE paboThbl |I'IK-2.B/HA.1 |4 0

: TopbaueB, A. A. INeKTPOHMKA N CXEMOTEXHMKA : yUeOHO-MeToanYecKoe nocobme / A. A. Mopbaues, W.
A. BetpoB. — KanmHuHrpag : 6®Y um. N.KaHTta, 2022 — YacTb 1 : SnekTpoHnka — 2022. — 104 ¢. —
ISBN 978-5-9971-0723-9. — TeKCT : 3NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6161noTeyHas cuctema. — URL:
https://e.lanbook.com/book/310151 (gata o6paweHms: 10.03.2023). — PexxuM focTyna: A5 aBTopus.

nonb3oBaTenein.




MNK-2.B/HA.1Y
K-11 36 40

2 | KypcoBoii npoekT

. TBepaoTenbHas 3NeKTPOHNKaA : y4ebHOoe nocobue / coctaBmTens B. A. CblunmK. — MuHcK : BHTY, 2020.
— 154 ¢. — ISBN 978-985-550-832-9. — TeKCT : 3/1IeKTPOHHbIiA // JTaHb : 3N1eKTPOHHO-6M6IMOTeYHaA
cuctema. — URL: https://e.lanbook.com/book/248669 (pata o6palueHns: 01.03.2023). — Pexxkum goctyna:
[N15 aBTOPW3. NO/b30BaTENEN.

MNK-2.B/HA.1,Y

K-1.1 20 20

3 |MoaroToBKa K 3aHATUAM

. TBeppoTesibHas 3MeKTPOHMKa : yuebHoe nocobue / coctasutens B. A. CbiumK. — MuHck : BHTY, 2020.
— 154 ¢. — ISBN 978-985-550-832-9. — TeKCT : 3/1eKTPOHHBIIA // JTaHb : 3N1eKTPOHHO-6M6/IMOTeYHas
cuctema. — URL: https://e.lanbook.com/book/248669 (aata o6palueHns:; 01.03.2023). — Pexxkum goctyna:
QNS aBTOPW3. NoMb3oBaTeneid. Fopbayes, A. A. DNEKTPOHUKA N CXEMOTEXHUKA : y4EOHO-METOANYECKOE
nocobue / A. A. lopbaues, M. A. BeTpos. — KaimHuHrpas : b®Y um. U.Kauta, 2022 — Yactb 1 :
AnekTpoHuka — 2022. — 104 c. — ISBN 978-5-9971-0723-9. — TeKCT : 3NeKTPOHHbIN // JlaHb :
3NEKTPOHHO-6MBMoTeUHas cucteMa. — URL: https://e.lanbook.com/book/310151 (pata o6palleHus:
10.03.2023). — Pexxum f0CTyNa: A1 aBTOPM3. N0b30BaTENEN.

MK-2.B/HA.1,Y

4 |[MoaroToBka K atTecTaymm K-11

8 14

. TBepaoTenbHas 3NeKTPOHNKA : y4ebHOoe nocobue / coctaBmTens B. A. CblunmK. — MuHcK : BHTY, 2020.
— 154 ¢. — ISBN 978-985-550-832-9. — TeKCT : 3/1IeKTPOHHBIiA // JTaHb : 3N1eKTPOHHO-6M6IMOTeYHan
cuctema. — URL: https://e.lanbook.com/book/248669 (pata o6palueHuns: 01.03.2023). — Pexxkum goctyna:
ANa aBTopy3. nosb3osateneid. AyakmHa M. M. OpraHu3auums camocTosATeNbHOM paboTbl CTYAEHTOB
HoBOCMOGMPCKOTO rocyapcTBEHHOrO TEXHUYECKOro yHMBEPCUTETA : y4ebHO-MeToaMYeckoe nocobue / M.
M. AyakuHa, KO. B. HUKMTKMH ; HoBoCKOG. roc. TexH. yH-T.- HoBocnbupcek: M3a-so HITTY, 2022.- 61, [1] c. :
Tabn.- TeKCT : HenMocpeacTBEHHBIN.- Pexknm gocTyna: http://elibrary.nstu.ru/source?bib_id=223022
Cop6ayes, A. A. DNEKTPOHUKA N CXEMOTEXHMKA : y4ebHO-MeToAnYeckoe nocobue / A. A. Fopbaues, L. A.
BeTpoB. — KanuHuHrpag : @Y nm. N.KaHta, 2022 — YacTtb 1 : DnekTpoHnka — 2022. — 104 ¢c. —
ISBN 978-5-9971-0723-9. — TeKCT : 3/1eKTPOHHbIN // NlaHb : 3N1eKTPOHHO-61bMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/310151 (gata obpaweHuns: 10.03.2023). — Pexxum focTyna: A1 aBTopus.
no/b30BaTenei.

3.3 TexHonorms oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboThbl 00y4YatoLWmMXCcs, a TakKe NPoBeAeHNs
KOHCYNbTaLuiA NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHBIE TeXHOornK (Tabn. 3.4).

Tabnuua 3.4
AEHTeﬂbHOCTb |/|H(bOpMaLI,I/IOHHO-KOMMyHI/IKaLIII/IOHHbIe TEXHOMOT NN
MHhopmmpoBaHue e-mail; Moptan HI'TY; CounanbHble CeTH
KoHCynbTMpoBaHue e-mail; Cpejia a1eKTPOHHOr0 06y4eHus HI'TY
KoHTponb Cpefia aneKTpoHHOro obyyeHus HIF'TY
PA3MELLIEHIE YEOHbIX MopTan HI'TY; Cpefa 3neKTpoHHOro 0byyerns HITY; 96C
MarTepunasioB

4. MpaBuna aTTecTauum 06y4YatoLLMXCs N0 AUCLUNNHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 4.1.

Tabnuua 4.1

MWuH.

MaKcuMasibHbI 6anin
6ann

OueHMBaeMble BUAbI AeSITENIbHOCTM 06y4YatoLmMXcs

CemecTp: 8




Jlexyus: 0

IIpakmuueckue 3aHamusi: 20 40
Koumponvnwvie pabomui: 10 20
Kypcoesoii npoexm: toro 0 100
Ok3amen: 20 40

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIIUHBI.

Tabnuua 4.2
Kogb! DopMbI KOHTPO/IA
KOMIeTeH MHAMKaTopbl SOCTVXKEHNA KOMMETEHLNIA
|_||V|[7'| KoHTp. |3awuTa SK3amen
pa6. | KM/KP
MK-2.B/ [MK-2.B/HA 1. ¥YMeeT NpoBoAWTb PacUeThl U KOHCTPYMPOBATb 06LEKThI AAEPHbIX + + +
HA |[TexHonoruii
YK-1 [YK-11.3HaeT npuHuunbl c6opa, 0T6opa 1 0606LLeHNS MHopMaLUN. + +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHun Ne 1 K paGoyel
rnporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Edumos, U. E. OcHoBsl Mukpodnektporuku : yaueOnuk / . E. Epumos, U. 5. Ko3sips. — 3-¢
m3n. — Canxkr-IletepOypr : Jlans, 2022. — 384 ¢. — ISBN 978-5-8114-0866-5. — Texkcr :
anexTpoHHbIl // JIaHb : 3nekTpoHHO-O0uboTeunas cuctema. — URL:
https://e.lanbook.com/book/210218 (mata obpamenus: 10.03.2023). — Pexxum noctyma: ams
aBTOPU3. TIOJB30BATEICH.

2. Jlornueckue snementsl. [IpeoOpazoBatenu. MHOrOGYHKINOHATBHBIE H3MEPHUTETBHBII
KOMILTEKCHI | yueOHO-MeToamueckoe mocooue / C. B. Tlporacens, A. B. Tlo3nuskos, A. A.
Pasunoga, JI. M. Makapos. — Cankt-IletepOypr : CIIGITIMY, 2021. — 64 c. — ISBN
978-5-907443-32-7. — TekcT : anekTpoHHbIN // JIaHb : 31€KTPOHHO-ONOIHOTEUHAs crcTEMA. —
URL: https://e.lanbook.com/book/255887 (mata obpamienus: 10.03.2023). — Pexxum moctyma: ais
aBTOPU3. IOJIB30BATEIICH.

3. Onmreiin JI. b. Koncnekt nexuwmit mo SI1AD [DnekTpoHHEBI pecypc] : KOHCIIEKT JIEKIUH [110
3JIEKTPOHHBIM npubopam saeproit ¢pusuku| / JI. b. Dmmreitn ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib _1d=vtls000222323. -
3ary. ¢ 9KpaHa.

JononHnTenbHas nuTepaTypa

1. 'nauenko, A. C. CoBpemMeHHas 37IEKTPOHHAsS dJIeMeHTHas 0a3a B mpubopax u cucreMax GU3UKH
BBICOKUX YHEPTHi, KOCMO(DHM3UKU U MeIULIHHEI | yaeOHoe mocobue / A. C. ['nsuenko, B. A.
JlormaoB. — Mocksa : HUAY MU®U, 2012. — 240 c. — ISBN 978-5-7262-1699-7. — Tekcr :
anexTpoHHbIi // JIaHb : 3ekTpOHHO-O0nOoTeunas cuctema. — URL:
https://e.lanbook.com/book/75727 (mata obpamenus: 27.12.2022). — Pesxkum moctyma: st
aBTOPU3. MOJB30BATEECH.

2. CmuphOB, FO. A. OCHOBBI MUKPO3JIEKTPOHUKH U MUKPOIIPOLIECCOPHON TEXHUKH : yueOHOe
mocobue / FO. A. Cmupros, C. B. Cokonos, E. B. Tutos. — 2-e u3n., ucnp. — Cankr-IletepOypr :
Jlanb, 2022. — 496 ¢. — ISBN 978-5-8114-1379-9. — Tekcr : anekTpoHHbI // JlaHsb :
JeKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/211292 (naTa
obpamenus: 10.03.2023). — Pesxum goctyma: 1isi aBTOPH3. MOJb30BaTEEH.

NHTepHeT-pecypcsl

1. https://sciencejournals.ru/journal/pribory/ XXypuan "[Ipubopsl 1 TeXHHKA SKCTIEpUMEHTA"




2. https://journals.ioffe.ru/journals/3 XKypnan "Texuuueckas pusuka"

6. MeToau4eckoe 1 NPorpaMMHoe obecriedeHne, NHHOPMAaLIMOHHbIE TEXHO/OM NN

6.1 MeToguyeckoe obecrneyeHme

1. TBepaoTenpHas 3IeKTPOHUKA : yueOHOe mocooue / coctaButenb B. A. Cerunk. — MUHCK :
BHTY, 2020. — 154 ¢. — ISBN 978-985-550-832-9. — TekcT : 3nekTpoHHbIii // JIaHb :
3eKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/248669 (nata
obpamenus: 01.03.2023). — Pesxum goctyma: 1uisi aBTOPH3. MOJb30BaTENEH.

2. lopbOaueB, A. A. DIeKTpPOHHKA U CXEMOTEXHHUKA : yueOHO-MeToarueckoe mocooue / A. A.
l'op6aues, U. A. Berpo. — Kanununrpan : BOY um. U.Kanra, 2022 — Yacte | : DnexkTpoHuka
—2022. — 104 ¢. — ISBN 978-5-9971-0723-9. — Texkct : anekTpoHHbIi // JIaHs :
3MEeKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/310151 (naTta
obparenus: 10.03.2023). — Pesxum qoctyma: 1uisi aBTOPH3. TOJIb30BaTEIEH.

3. dynxuaa M. 1. Opraauzamnus caMocToSITeNbHOM PaboThl cTyaeHToB HoBOCMOMpPCKOTO
rOCy1apCTBEHHOT0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocoodue / M. I1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TVY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum qocTyra:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 ITaket oducHbix npunoxkenuii Microsoft Office
2 OneparmmonHas cuctema Microsoft Windows

6.3 NHhopMaLyoHHble TEXHONOornK

Mpu OCyLLLECTBNIEHIM 06Pa30BaTE/ILHOIO MPOLECCa Mo AUCLMNMHE NPUMEHSIIOTCS 3/1EMEHTBI
[VCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMA, a TAKXKe CUHXPOHHOTO U aCUHXPOHHOIO
B3aMO/IEMCTBIS B 3/1EKTPOHHOI MHKOPMaLIMOHHO-06pa3oBaTenbHOl cpefbl HITTY .

7. MaTepuranbHO-TeEXHMYECKOe 06ecreyeHmne

lMpe3eHTaLMOHHOE 060pYy0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME [na npoBefieHNA NeKLUMOHHbIX U
(MynbTUMeLMA-NPOEKTOP, 3KPaH, KOMMNbIOTEP |MPaKTUYEeCKNX 3aHATUI
419 ynpas/ieHuns)




DdenepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00PAa30BaTEIbLHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHuUs
«HoBocubupckuii rocyiapcTBeHHBIH TEXHUYECKUI YHUBEPCUTET

Kadenpa snexrpodusndeckux ycTaHOBOK U YCKOPUTENIEH

“YTBEPXJIALO”

JIEKAH OTd

K.(b-M.H., mouent U.W. Kopenb
“31 ”aBrycra 2022 r.

OOHJ OUEHOYHLIX CPEJICTB

T CHATIIAHBI

JIEKTPOHHbIEe IPUOOPHI A1epHOH pu3nKH
O6pazoBarenpHas mporpamma: 03.03.02 dusuka, npoduis: SAnepHas Gusuka u saepHbIC
TEXHOJIOTUU

Hosocubupck 2022



1. O0o00meHHas CTPYKTYPa (POHAA OLEHOYHBIX CPEICTB JUCHUIIMHBI

O06o0uieHHass CTpyKTypa (OHIA OIEHOYHBIX CPEACTB MO JAMCHHUILIMHE DIIEKTPOHHBIE MPHOOPHI
sanepHo Gu3MKK TipeAcTaBieHa B TaOmuie. COBOKYMHOCTh Pe3yJbTaTOB OOYYEHHUS IO TUCIUTIIIMHE
COOTHECEHA C YPOBHSMH CHOPMUPOBAHHOCTH KOMIIETCHIIMH U COOTHECEHHBIMU C HUMHU WHIUKATOPAMHU.
NHauKaTopel JOCTHXKEHUSI KOMIIETEHIIUN W3MEPSAEMbI C MOMOIIBIO CPEJICTB TEKYIIEH U MPOMEKYTOUHON
aTTecTalliy N0 JUCHHUILINHE DIEKTPOHHBIE PUOOPHI SACPHON (PU3UKH.

Tao0muma

JTanpl OLIEHKH Pe3yJIbTATOB 00y4eHHs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHKEHHsI KOMIETeHIHIi

pUOIMKEHUs ¢ 00paTHOM CBS3BIO

yepe3 LAIl. Hurerpupyromume
ANII.  ITapamnensusie AL
[MocnenoBarenbHO- NMapaieabHbIC
AIIIT. AIIT Ha OCHOBE

npeoOpa3oBaTenst HanpsKeHHE -

4acToTa (curma-zmenbTa
peodpa3oBaTesn). Brenenue.
Juon. TTomynpoBOHUKOBBIH
JIMO, ero CTaTUYECKHE

xapakTepucTuku. PaboTa muona B
KIIIOYEBOM PEKUME, IEPEXOJHbIe

MpoIeCCHl  TPU  OTIHPAHHHA |
3anupanuu auona. CrnenuanbHbIC
TUTIBL  JTHOJIOB: JIHOJTBI c
HaKOTJICHWEM 3apsijia, BapHKarlbl,
NX OCHOBHBIE TapaMeTpel |
MIPUMEHEHHE. T'enepaTopsl
MUII000pa3HOTO HaIpsOKEHUS.
M- pEeryJaTOpHI.
JlemudpaTopsr COCTOSTHUS:

dDopmMupyeMble HNupuxaropsl Meponpusrus
- Temsbl TEeKyIero KOHTPOJIs
KOMIIeTeHIUH KOMIIeTeH Ui IIpoMe:xkyTouHas
(KOHTpOJIbHAS
padoTa, KypcoBoii arrecratis
(3x3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
[1IK-2.B/HA 1. YMeer npoBOIUTh | AMILIMTYIHbBIE AUCKpUMHHATOPHL: | KoHTponbHas pabora|Jk3amMeH,  BONPOCH
CrocoOHOCTh pacuersl U HWHTETpalbHbIE, paszaeinsl 2,3,110, 21, 23, 29, 30, 35,
IIPOBOJUTH KOHCTPYUPOBAaTh muddepenumansuele, nuHelHble. | KypcoBoit  mpoekr, |38
(dbyHmaMeHTa bHBIE U |00BEKTHI SIEPHBIX Kommaparopst HaIpsDKEHUS. | pa3nensl.2,3
TPUKJIaIHBIC TEXHOJIOTHH AMIUTATYIHBIE TUCKPUMHHATOPHI:
WCCIIeTOBAHUS B HHTETpaIbHEIC,
obmactTm  sIepHOI nuddepeHIanbable, JTUHEHHBIC.
¢u3nKn W AAEepHO- [TapaMeTpsl  TUCKPUMHUHATOPOB.
SHEPreTUUECKUX Kommnapatopst HATIPSOKCHUSL.
TEXHOJIOT Uit Amnanorosslie kimoun. TpeboBaHus,
IOpeabsBIsieMble K KIIIOYaM.
JluonHble  MOCTOBBIE — KIIIOUH.
Kiroun Ha OUITOJIIPHBIX
TpaH3UCTOpAX. Kitroun Ha
MOJIEBBIX TpaH3ucTopax. [lomexn
KOMMYTAIIHH. KommyTamms
BBICOKOYACTOTHBIX CUTHAJIOB.
[IpumeHenne p-i-n AWOAOB ISt
kommyTammmn  CBY  curnanos.
AHanoro-1udppoBeie
npeoOpa3oBaTeIu. AT
MOCIIEI0BATENBHOTO




JIMHEHHBIN nemudparop,
MPAMOYTOJNBHBIA  (MaTpUIHBIN)
nemudparop. IIpumenenue
Jemu@paTopos. [udpaTopsr,
KOAWPOBIINKH, MYJIBTHILIEKCOPEI,
JIeMyJIbTUIUIEKCOpEL. [IpumMenenne
MukpocxeM [13Y nns noctpoenus

KOJMPOBIIUKOB. 3anoMuHaHue
aMIUTUTYJ] KOPOTKUX HMITYJIbCOB.
Jetexropbt CHUHYCOUIABHBIX
CHUTHAJIOB. Jlornyeckue
YCTPOMCTBA HAa HMHTETPAIBHBIX
MHKpPOCXEMaX. Casuraromue

(mociemoBaTeNIbHBIE)  PETHUCTPHI:
Ha  D-tpurrepax, Ha J-K

TpUTTEpaXx. [TapannenbHo-
MIOCTIeIOBATENbHBIN perucTp.
PeBepcuBHbII 1OCIEA0BATENbHBIN
perucrp. MynbTHBHOpaTOp.
ABTOTEHEPATOPHI c
UCIIOJIb30BAaHUEM MPOCTEHIINX
JIOTHYECKUX JJI€MEHTOB.
MynsTHBHOpaTOp,

CcTaOMIM3UPOBAaHHBIN KBapIEBHIM
PE30HATOPOM. MocroBbie
BpeMs3aal0MAe CXEMBl W X
HCTIOb30BaHUE B
MynbTHBHOpaTopax. Taiimep 1006
BU1. MyneTuBHOpATOD.
ABTOTEHEPATOPHI c
UCIIOJIb30BAaHUEM MPOCTEHIINX
JIOTHYECKUX 9JI€MEHTOB.
MynsTHBHOpaTOp,

CTaOMIM3UPOBAaHHBINH KBapIEBBIM
pe3zonatopom. Taitmep 1006 BU1.

[TapameTphr HGPOBBIX
HHTETrpabHbIX MHKpPOCXEM
MOTEHIUATIBHOTO THMA:

nepefaToyHas — XapakTepHCTHKA,
CTaTHYECKHe W JWHAMHUYECKHE

apaMeTpHl, pear3yeMbIe
JIOTUYECKUE (hyHKIHU.
[lepemHoxuTeNN AHAJIOTOBBIX
curtanoB [IpuHIUMBI TOCTPOEHHUS
[IePEeMHOKUTENEH.

Hcnonb3oBaHue  MHTErpajbHBIX
cxeM TIepEMHOXKUTETIEH B
HENMMHEHHBIX TIpeoOpa3oBaTensax
AHAJIOTOBBIX CUTHAJIOB.
IIpakTrueckue CXEMBI
TPaH3UCTOPHBIX KJIFOYEH.

HeHnacreimenHnbie Kito4uu (CIocoObl
obecrieuennst pexxuma). Korou ¢
(dopcupyromniel eMKOCTbIO, KIIIOY C
HEJIMHEHHOM O0O0paTHOW CBS3bIO,
SMHUTTEPHO-CBSI3aHHBIN KJIFOY.
Paborta TpaH3ucTOpa B JIABUHHOM
peXHMeE. Pabora T10JIEBOTO
TPaH3UCTOpPa B PEXHUME KIIOUa.
IGBT TpaH3uCTOpBI, OCHOBHEIE

rapameTpsl, obnacTh
MPUMEHEHUSI. Cuerunku
HMITYJIbCOB. ACHHXPOHHBI
JIBOMYHBIN CYCTYHK:
CYMMUPYIOIIXN CYCTYHK,




BBIUHTAFOIIU I CYCTYHK.
CHUHXPOHHBIN TBOMYHBIN CUETUHK:
C TMapauleJbHBIM MEPEHOCOM, C
MOCTICIOBATENEHEIM — ITIEPEHOCOM.
PeBepcuBHBI cueTdyuK. CHETUHUK C
MIPOU3BOJILHBIM K02 pHUIeHTOM
cyera: JCTUTENbh Ha 3, JBOUYHO-
JECSITUYIHBIC CUeTYNKH. CUYCTUYNKU
C IPOU3BOJILHBIM HOPSIIKOM CUETA.
Kon [xoncona. Koxg I'pes.

CyeTyuku HMITYJIbCOB.
ACHHXPOHHBIH JIBOMYHBIN
CUETYHK: CYMMHUPYIOUTUH

CYETYHK, BBIYUTAIONUINHA CUYETUHK.
CHHXPOHHBIN JTBOMYHBIN CUETUHK:
C TMapauleJbHBIM MEPEHOCOM, C
MOCTICIOBATENEHEIM — ITIEPEHOCOM.
PeBepcuBHBIi cueTdyuK. CHETUHK C
MIPOM3BOJIBHBIM KO3 QUINEHTOM
cyeTa: JeNUTeNb Ha 3, JBOWYHO-
JIECSITUIHBIC CYCTYHKH.
[Ipumenenue YHHUBEPCAJIbHBIX
CYCTYMKOB TIPU TMPOU3BOJEHOM
koa¢pdunmente caera. CISTUNKH C
MIPOU3BOJIFHBIM TIOPSAIKOM CUETa.
Kon Jwxoncona. Kom [I'pes.
TpaH3UCTOP-TpaH3UCTOPHAS

JIOTHKA: pabota 6a3oBoro
JJIEMEHTA, OCHOBHbBIE
XapaKTePUCTHKH,  OCOOCHHOCTH
MPUMEHEHUSI. DMHUTTEPHO-
CBSI3aHHAS JIOTHKA. PaGoTta
6a30BOro JJIeMEHTa,
IMepenatouHas XapaKkTEPUCTHKA,
JIUHAMHYECKUE napameTphl.

Ocobennoctn  MoHTaxka OCJIL.
Jlornveckue cxembl Ha TMOJIEBBIX
Tpansuctopax. Pabora K-MOII
0a30BbIX DJIEMEHTOB, OCHOBHbBIE
XapaKTepUCTUKU. TpaH3HCTOPBI.
Craruueckue XapaKTePUCTUKU
OUITOJISIPHBIX TPaH3UCTOPOB.
Pabora TpaH3ucTOopa B KIKOUYCBOM
pexume. PexuM HaCHIICHHOTO

TPaH3HUCTOPA, COIPOTHBIICHHUE
HACBIICHUS. IepexoaHbIx
poIecc pW  OTIHUPAHHH U
3aMMpaHuu TPaH3KUCTOPA,
paboTaroero B HACBHIIEHHOM U
HEHACHIIIEHHOM peKUMaXx.
TpaH3uCTOPHI. Cratndeckue
XapaKTePUCTHKH OUITOJIIPHBIX

Tpan3uctopos.IlepexoaHbix
mpolecc MHpU  OTIUPAHUU U

3anupaHuu TpPaH3UCTOpa,
paboTaromiero B HACBHIIICHHOM U
HEHACBILIEHHOM pexumax.
Tpurrep. IIpocreitmmii

acuHXpoHHBIH  R-S  Tpurrep,
CHHXPOHHBIN R-S TPUTTED.
Tpurrep D-tuma c 3amenkoin
(dTa).  Tabmuma  COCTOSTHUIA.
OcobenHoctn 3ammcu
HHPOPMALIUU B TAKUE TPUTTEPHI.
Tpurrepet ¢ M-S cTpyKTypo#.
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Tabnuna cocrostauii J-K tpurrepa.
YcTpolcTBa  BBIOOPKH-XpaHEHHUS.
YcTpolicTBa  BBIOOPKH-XpaHEHHSI

WX  mapaMeTpel.  YCTpoiicTBa
BBIOOPKH-XPaHEHHsI CO CIeAsIeH
oOpaTHOM CBS3BIO.
dopmupoBatenu HMITYJICOB.
OpnnoBubparop. ®DopmupoBaHue
UMITyJIbCOB C  HCIIOJIb30BaHUEM
MPOCTEHIIINX JIOTHYECKUX
9JIEMEHTOB. CneunanbHble

MHUKpOCXeMbI-popMUpoBaTEIH

uminynbcoB. [{udpo-ananorossie
peodpa3oBaTesy.
Knaccupukamus AT wu wux

napametpsl. [lapamiensusiii LIAIT
C BECOBBIMH COTPOTHBICHUSIMI.
IAIT ¢ pesuctuBHOM ceTkoM R-
2R. IIupotHOo-uMmnynbcHbIM [TATI,
MHorodazueii  I[AIT - WM.
ITudpo-ananorossie

npeoOpaszoparenu. [lapamienbHbIi

ITAIT C BECOBBIMU
COTIPOTHBIICHUSIMHU. IIAIT c
pesuctuBHOM  ceTkoir  R-2R.

IIupoTHO-UMITYIBCHBIN TIAII
mHorodasubri [TAIT - [ITMM.

YK-1 Crocoben
OCYILECTBIIAITh
MMOUCK, KPUTHYECKHUI
aHalM3 ®  CHHTE3
uHdopmanuu,
NPUMEHSTD
CHCTEMHBIH TOJXO0[
JUTS peueHns
MOCTABJICHHBIX 337124

1. 3HaeT MPUHIIKITHI
cbopa, oTOopa u
00001menns
nH(pOpMaINH.

Bgenenue. Hwnom.
ITonynpoBOAHUKOBBIA THOM, €ro
CTaTHYECKHE XapaKTePUCTHKH.
Pabora ogwoma B  KIIFOYEBOM
pexumMe, MepexoAHble MPOLECCHI
IpU OTIHPAHUU U 3alUpPaHUH
nvona. CrenuanbHble  THIIBI
IUOMOB: IHWOABI C HAKOIJICHUEM
3apsijia, BapHKaIbl, UX OCHOBHEIC

mapameTpel M IpPUMCHEHHE.
I'enepartopsr MMII000Pa3HOTO
Hanpsikenus. [IIUM- perynaropsl.
MynsTUBHOPATOD.
ABTOTEHEpaTOPHI c
HCTIONB30BaHUEM  TPOCTEHIINX
JIOTHYECKUX JJIEMEHTOB.
MynsTHBHOpaTOp,
CTaOMIM3UPOBAHHBIN KBapIECBBIM
pe30HaTOpOM. MocTtoBbie
BpEMsI3aIAI0ONINE CXEMBI W HUX
HCIIOB30BaHUE B
MynbTuBHOpaTopax. Taiimep 1006
BU1. [TapameTpsl  1TUGPOBBIX
HMHTETPaJIbHBIX MHKPOCXEM
MTOTEHINAJIHLHOTO THTIA:
mepeaToyHasl — XapaKTepHCTHKA,
CTaTUYCCKHE W JUHAMHYCCKHE
apaMeTphl, peanu3yemMeie
JIOTHYECKHUE (yHKIHU.
TpaH3UCTOP-TpaH3UCTOPHAS
JIOTHKA! pabora 6azoBoro
JJIEMEHTA, OCHOBHBIC
XapaKTePUCTHUKH,  OCOOCHHOCTH
MIPUMCHEHHUS. OMHTTEPHO-
CBs3aHHAs JIOTHKA. Pa6ora
6a30B0Or0 JJIEMEHTA,
[lepenatounas xapaKTEpHUCTHKA,
JTUHAMAYIECKHE apaMeTphl.

KonTponpHas pabota

pas3nelnt 34,5,
KypcoBoit  mpoekr,
paszens.3

DK3aMeH, BOIPOCHI 1-
9, 11-20, 22, 24-28,
31-34, 36, 37




Ocobennoctn  MoHTaxka OCJL
Jlormueckue cxembl Ha ITOJIEBBIX
Tpansuctopax. Pabora K-MOII
0a30BBIX DJIEMEHTOB, OCHOBHBIC
XapaKTEePUCTUKH. Tpurrep.
[Ipocreiimmii acHHXpOHHBIH R-S
TpUrrep, CUHXPOHHBII R-S
Tpurrep. Tpurrep D-tuma c
3aIlETKOH (J13TY). Tabnuua
cocrostHuii. OCOOCHHOCTH 3aIUCH
HHPOPMALIUU B TAKUE TPUTTEPHI.
Tpurrepet ¢ M-S cTpyKTypoO#.
Tab6nura cocrostauit J-K tpurrepa.
dopmupoBaTeTH HUMITYJIbCOB.
OmnoBubparop. DopmupoBaHue
HMIYJIbCOB C WCIIONB30BaHUEM

MPOCTEHIIINX JIOTHYECKUX
JIIEMEHTOB. CriertnansHbIe
MHKPOCXEMBI-()OPMHUPOBATEITH
HMITYJIbCOB.

2. MeTtoanka oneHKH 3TanoB GopMHPOBAHNS KOMIIETCHIUI 110 ANCHHIIJIMHE

PGSY.HBTaTBI 06yquI/1;1 no JAUCHUIINIMHC, COOTHCCCHHBLIC C YCTAHOBJICHHBIMHM B IIpOrpaMMe
WHAMKATOpaMHU JOCTHKEHUSI KOMIIETEHLUH MPOBEPSAIOTCS TMpPU IMPOBEIECHUU MEPOIPHUATHH TeKylei
aTTecTanuu (KOHTPOJIS) B MIPOLIECCEe N3YUEHUS TUCIMIUIMHBI, YKa3aHHBIX B TaOnuie pasnena 1.

B 8 cemectpe 00s3aTenbHBIM STAloOM TEKYIIEH aTTeCTallud SBISIOTCS KOHTPOJIbHAs paboTa,
KypcoBOi TpoekT. TpeOoBaHMsI K BBIMOJHEHUIO KOHTPOJIHHOW pabOThI, KYpCOBOTO MPOEKTa, COCTaB U
IpaBHJIa OLIEHKH CPOPMYIUPOBAHBI B NACMIOPTE KOHTPOJIbHOM pabOThI, KypCOBOTO MPOEKTA.

[IpomexxyTouHasi arrecTanusi Mo JHCHMIJIMHE MPOBOIUTCS B 8 ceMecTpe - B (hopMe dK3aMeHa,
KOTOPBIM HaIpaBjIeH Ha OIEHKY C(HOPMHUPOBAHHOCTH PE3YJIBTATOB O0YUYEHHUS IO JUCIHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B IIPOTrpaMMe WHAMKATOpaMu JocTikeHus komnerenimii [1K-2.B/HA,
VYK-1 1 COOTHECEHHBIX C HUIMHU UHAUKATOPOB. (CM. Tabmuiy pazaena 1).

DK3aMeH MPOBOJUTCS B MMCBMEHHOH (popMe 1Mo OuiieTaM, coJlepKalluM JBa BOIIPOCA, KX bl U3
KOTOPBIX TpeOyeT pa3BepHYTOr0 OTBETA C MOSCHEHUSAMU U 00OCHOBAaHUEM M3JIaraeMoro matepuania. buner
dopmupyercsi U3 mpuBeneHHOro B Ilacmopre sK3aMeHa CHHMCKa BOIPOCOB, IMO3BOJSIONIMX OICHUTh
pe3ynbTaThl 00y4eHHs 110 TUCUUIUIMHE (MOIYJI0) OCTaBUTh HY>KHOE, COOTHECEHHBIE C YCTAHOBJICHHBIMHU B
nporpamMme UHIUKATOpaMH JOCTUKEHUS KOMIIETCHIIHIA.

OOuye mpaBuia BBICTABICHUS OLIEHOK TEKYIIEH M MPOMEKYTOUHON aTTeCTallUU MO JAUCLUIIMHE
OTIpeNIeNAI0TCS OAJUIbHO-PEUTHHTOBON CHCTEMOM, MPUBEICHHON B pabovel mporpaMMe AUCIUILINHBL.

Ha ocHOBaHMM KpuTEpHEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIACTCS OIEHKA YPOBHEH JOCTUTHYTHIX
p€3yHLTaTOB 06yLI€HI/ISI 110 JUCHUIIIIMHE, COOTHCCCHHBIX C yCTaHOBJ'IeHHI:IMI/I B nporpaMMe I/IHI[I/IKaTOpaMI/I
noctmwkeHus kommnerenuuid [TK-2.B/HA, YK-1, 3akperieHHbIX 3a JUCIUTUIMHOM.

3. OOmas xapakTepucTHKA YPOBHeH Pe3yJibTaTOB 00y4eHMsI, COOTHECEHHBIX ¢ HHIUKATOPaAMH
JOCTHKEHUSI KOMIIETeHIM I

IpoaBunyTelii. TeopeTnueckoe conepkanue Kypca 0CBOCHO MOJHOCThIO. CTYJIEHT IEMOHCTPUPYET
cUCTeMaTh4yeckoe M IiIyOOKoe MOHMMaHHE Y4eOHOTO Marepuana U CHOCOOHOCTh K CaMOCTOSITEIbHOMY
MOTIOJIHEHUIO W OOHOBJICHWIO 3HAHWM B XOJI¢ JajbHeWmeld ydeOHoW paboThl W mpodeccHoHATbHON
nesirenbHOCTH. ChopMHpOBaHBI HEOOXOJMMBIE HABBIKM MpPAaKTUYeCKOM paboThl. Bee ydeOHble 3amaHus,
MPEelyCMOTPEHHbIE MPOrpaMMoOi 0OydeHHs, BBINOJIHEHbI KayeCTBEHHO, Oe3 3aMedyaHuil. Pe3ynbTarhbl
0o0y4yeHHs 0 JUCHMIUIMHE (MOIYIIO), COOTHECEHHBIE C YCTaHOBJICHHBIMHU B MPOrpaMMe HHIUKATOPAMU
JOCTHUKEHUS] KOMIIETEHIIMH, OLIEHEHBI YICIIOM OajlsIoB, BXOASIIKUM B AHAMa30H MIPOJBUHYTOTO YPOBHSI.



Ba3zosblIii. Teoperndeckoe conepikanue Kypca 0CBOEHO B 00beMe, HE0OX0TUMOM JIJIsl TaTbHEHIIei
yaeObl 1 ipoeccHoHanbHOM neaTenbHOCTH. HaBbiku npakTrueckoil padboThl chopMHpOBaHbI HA 0230BOM
ypoBHE. Bce mpeaycMoTpeHHbIe TporpaMMoi 00y4YeHHs yaeOHbIEe 3a/1aHusl BHITIOJTHEHBI ¢ HEOOIBIIUMU
norpemHocTsIMU. Pe3ynpTaTsl 00y4eHUs MO JUCHUILIUHE (MOIYJII0), COOTHECEHHbIE C YCTaHOBICHHBIMU
B IIpOrpaMMe HHANKATOPaMH JOCTUKCHU A KOMHGTGHHHﬁ, OLCHCHbI YU CIIOM GaJIJIOB B IIpcaciax 6330BOF0
YpPOBHSI.

IMoporoBelii. TeopeTndeckoe coJepKaHHE Kypca OCBOGHO B 00beMe, HEOOXOAMMOM IS
JanpHEHIeH yaeObl 1 MpodeCcCHOHATBHON NeATeIbHOCTH. HeKoTophie MpakTHYeCKre HaBBIKK PabOTHI C
chopmupoBaHbl ¢ TpobOeramu. YueOHbIE 3aqaHUs, MPEAYCMOTPEHHBIE NPOrpaMMOil 0OydeHwus,
BBITNOJIHSUIMCH C OIIMOKaMU, UCIIPaBICHHBIMU 101 PYKOBOJICTBOM IpenojaBaTelis. Pe3ynbraTsl o0yueHus
0 TUCUUTUTHHE (MOIYITIO ), COOTHECEHHBIE C YCTAHOBJICHHBIMU B MPOTPaMMe HHIUKATOPAMHU JTOCTIKEHUS
KOMIIETEHIIU, OLICHEHbI YHCJIOM 0aJUIOB B IIpejieiax MOPOroBOro YpOBHS.

Hu:xe moporoBoro. Teopetnueckoe coaepkaHue Kypca ocBoeHO ¢parmeHTapHo. HeoOxomumeble
HaBBIKM MPAKTUYECKOH paboThl cHOpPMUPOBAHBI MHMHHUMAIbHO. bBONBIIMHCTBO Y4eOHBIX 3a/laHUi,
MPEyCMOTPEHHBIX TPOrpaMMoOl OOy4YeHHs, HE BBIIOJHEHBI. Pe3ynbTaThl OOydYeHUsS IO JUCITUILIAHE
(MOAyYNI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B MPOrpaMMe MHAUKATOPaMH JOCTHKEHHUSI KOMIIETEHIIUH,
OIICHEHBI YMCJIOM 0AJUIOB, BXOSIINX B AUAMA30H HUKE IOPOTOBOTO YPOBHSI.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICITICTO 00pa30BaHUs
«HoBocubupckuii ToCy1apCTBEHHBIN TEXHUISCKUN YHUBEPCHUTET

Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIEH

IHacoopr 3x3amena

M0 TUCIHUILUIUHE «DJIEKTPOHHBIC MPUOOPHI sACpHON HU3UKUY», 8 ceMecTp

1. Meroauka oueHKu
DK3aMeH TPOBOAWTCS B yCTHOW ¢opme, mo Owreram. bumer cocrout u3 2 BONPOCOB U
dbopMupyeTCst IO CISTYIONIEMY TTPaBHITY:
— TIEPBBIN BOMPOC BIOMPACTCS M3 TUara3oHa BOmpocos 1-19;

—  BTOpPOM BOMPOC U3 AHara3oHa BorpocoB 20-38;
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTAThl OOYUEHHUS TI0 AUCHHUILUINHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH B IIPOrpaMMe HHAUKATOpaMu JOCTHUKCHUA KOMHGTCHHHﬁ.
Ha »kx3amene npenoaaBarciib BIIPABC 3a/laBaTb CTYACHTY YTOUYHAIOIINWC U JOIOJHUTCIILHBIC

BOTMPOCHI U3 00111eT0 TIepeyHs (1. 4).

DopMa >K3aMEHAIMOHHOTO OKJIeTa

HOBOCUBUPCKU T'OCYJAPCTBEHHbIN TEXHUUECKWI YHUBEPCUTET
Qakynsrer OTO

Bbuaer Ne
K 9K3aMEHY 10 TUCIHUIUIMHE «DJIEKTPOHHBIC MPUOOPHI SIACPHON HU3UKI

1. ITomynmpoBOAHUKOBBIN O/, €T0 CTATHYECKUE XapaKTEPUCTUKU. PaboTa aroma B KII0ueBOM
pe)KI/IMe, HCpGXOIIHBIe Hpoueccm HpI/I OTHI/IpaHI/II/I 158 3aanaHI/m auoaa. CHCL{I/IaHLHBIe THUIIBI
JTMOJIOB: TUO/BI C HAKOTIJICHUEM 3apsi/ia, BAPUKAIIbl, X OCHOBHBIC MTAPaMETPhI U PUMEHEHHE.
2. lludppossie cUrHAIBHBIE POLIECCOPHI, UX PUMEHEHHE.

VYTBepxnaio: 3aB. kapeapou nomxHocTs, DO
(moamnuce)

(mata)

2. Kpurtepuu oneHku pe3ybTaToB 00y4eHHs, COOTHECEHHBIX C YPOBHSIMM OCBOEHUS
HHIMKATOPOB J0CTHKEHUSI KOMIIeTeHIM i

OTBeT Ha S5K3aMEHAIIMOHHBIM OWJIET 3aCUMTHIBACTCS Ha MNPOABMHYTOM YPOBHE, €CIU
CTYJIEHT TMPOBOJUT CPABHUTEIbHBI KOMIUIEKCHBIN aHaIN3 MaTepuaia, BBISBISET MPOOJIEMBI,
npeqiaraeT MeXaHW3Mbl HMX pelIeHUs, MPEICTaB/IAeT KOJIMYECTBEHHbIE XapaKTEPUCTUKU
ONPEJICTICHHBIX IPOLIECCOB, MPUBOAUT KOHKPETHBIE MpPUMEPHI, HE JOIMYCKAeT OIIHOOK.

COBOKYIMHOCTh pe3yJlbTaTOB OOy4YEHHS IO IUCUUIUIMHE (MOAYII0) U COOTHECEHHBIX C HHUMH
1



HHIUKATOPOB JOCTHIXCHUA KOMHCTGHLII/Iﬁ HC COLACPIKUT HpO6€HOB. YcTaHOBIICHHEIE B mnporpamme
KOMITETEHIINH C(POPMHUPOBAHBI B TIOJTHOM o0beMe. OrieHKa cocTaBisieT om 35 0o 40 6annos.

OTBeT Ha HK3aMEHAIOHHBII OWIIET 3aCYMTHIBAETCA Ha H230BOM YPOBHE, €CIIH CTYJCHT IPU
OTBETE Ha BONPOCHl (OPMYJIHUPYET OCHOBHBIE MOHATHS, JA€T XapaKTEPUCTHKY IPOIECCOB,
SBJICHUM, TPOBOAMUT aHANWU3 NPUYHH, YCIOBHMH, CIIOCOOEH IPEICTaBUTh KOJUYECTBEHHbBIC H
KayeCTBEHHbIE XapaKTEPUCTUKU TPOIECCOB, HE JOMYCKAaeT CYIIECTBEHHBIX OLIMOOK.
COBOKYIMTHOCTh PE3yJbTaTOB OOYUYEHHS IO IUCIUIUIMHE (MOAYII0) U COOTHECEHHBIX C HUMH
UHAMKATOPOB  JOCTIDKEHHUS ~ KOMIIETEHUMH  COJEPXKUT  HECYIIECTBEHHBIE  MPOOEIIBI.
YcTaHOBIIEHHBIE B MPOrpaMMe KOMIETEHLMM CPOPMHPOBAaHBI Ha 0a30BOM ypoBHe. OreHKa
coctaBisieT om 34 0o 27 6annos.

OTBeT Ha BKSaMGHaHHOHHBIﬁ 6I/IJ'I€T 3aCUUTBIBACTCA Ha MOPOroBOM YPOBHE, €CJIU CTYACHT
IpU OTBETE Ha BOMPOCHI JAET OMpEIe/IeHHEe OCHOBHBIX MOHATHM, MOXKET MOKa3aTh MPUYHUHHO-
CJIEZICTBEHHBIE CBSI3H sIBJICHUN. COBOKYITHOCTh PE3yIbTaTOB 00YyUEHHS IO AUCIUILITNHE (MOIYIIIO)
U COOTHECEHHBIX C HUMH HHIMKATOPOB JOCTHXKEHHS KOMIIETEHUUN COJEPKUT MPOOEIBI.
YcTaHOBIIEHHBIE B MIPOrpaMMe KOMIETEHIIMH COPMHUPOBAHBI Ha MOPOroBOM ypoBHe. OIleHKa
coctaBisieT om 26 0o 20 6annos.

OTBeTr Ha OK3aMCHAIMOHHBIA OWJIET CUMTACTCS HEYAOBJETBOPUTENbHBIM (HIDKE
MIOPOTOBOT'0 YPOBHSI), €CIIM CTYJAEHT MpPHU OTBETE Ha BOIMPOCHI HE JIACT ONpPENETICHUN OCHOBHBIX
HOHHTI/II\/'I, HE CHOCOGGH IIOoKa3aTb IMIPHUYHUHHO-CICACTBCHHBLIC CBA3HU SIBJICHUU. COBOKyHHOCTB
pe3ynbTatoB OOy4eHHs MO IUCHUIUIMHE (MOJYNI0) M COOTHECEHHBIX C HUMH HHAMKATOPOB
JOCTHKEHUSI KOMITETCHLIMH COAEP)KUT CYIIECTBEHHBIC MPOOEIbl. Y CTaHOBICHHBIE B IIPOrpaMMe
KOMITETeHIINH He chopMupoBanbl. O1ieHKa coCTaBiseT meree 20 6annos.

3. [Ixana oneHKH

DK3aM€EH CUUTAETCS CAAaHHBIM, CCJIU CyMMa 6ann013 110 BCEM 3aaHUAM GI/IJIeTa COCTaBJISICT OT
20 o 40 6amtoB BmounTenbHO. Cymma MeHee 20 0auioB PU3HASTCS HEYIOBIECTBOPHUTEIIBHBIM
PE3YyJIbTaTOM HpOMG)KyTO‘-IHOfI aTTeCcTaly 110 JUCLHUIIJIINHE.

B 061_1_16171 OLCHKC 110 AUCHHUIIJIINHE 3K3aMCHAIIMOHHBIC 63.JIJII>I YUYUTBIBAIOTCA B COOTBETCTBUHA
C TIpaBUJIaMU OAJITLHO-PEUTUHTOBOM CHCTEMBI, ycTaHOBICHHBIMH B HI'TY.

4. Bomnpocskl K 5K3aMeHy N0 TUCHUILINHE «DJICKTPOHHBIE PUOOPHI AAECPHON HUIUKIDY

1. TlomympoBOJHUKOBBIN AMOJI, €TO CTATHYECKHE XapaKTepUCTUKH. PaboTa aroa B KIIIOYEBOM
pexuMe, mepexoHbIe MPOLECChl IPU OTIHPAHUK U 3anupaHuu quoja. CrennaabHble TUITBI
JTMOJIOB: TUOJIbI C HAKOTUICHUEM 3apsi/ia, BApUKAIIbl, UX OCHOBHBIE TapaMeTpPhl U IPUMEHEHHE.

2. bunonsapusrii Tpanzuctop. CTaTndeckue XxapakTepucTuku. PaboTa TpaH3ucTOpa B KIIFOUEBOM
pexume. PexxyuM HACBIIIEHHOTO TPaH3UCTOpPA, CONMPOTUBIICHHE HacklimeHus. [lepexomaHoit
IpoLecC MpH OTNHPAHUM U 3alHpaHUU TPAH3UCTOpa, PabOTAOIIEr0 B HEHACHIIICHHOM
pexume.

3. Ornupanue U 3andpaHHe TPAH3UCTOpA, pPAOOTAIOIIET0 B HACHIIIEHHOM PEXHUME.
HeHnachIeHHbIe KITFOUH, KO0 ¢ (DOPCUPYIONIEH eMKOCTHIO.

4. HenacplllieHHbIE TPAH3UCTOPHBIC KIIOYM: KIIOY C HEJIMHEHHOM OOpaTHOW CBS3BIO.
DMUTTEPHO-CBA3aHHBIN K104, PaboTa TpaH3uCcTOpa B JABUHHOM PEXUME.

5. Teneparopsl NHIO0OpPAa3HOTO HAMpPsOKEHUS, HEIWHEHWHOCTh. CrocoObl (hopmMupoBaHUs
NUI1000pa3HOr0 HAMPSKEHUS B OJICKTPOHHBIX CXEMax.
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Hudpo-ananoroseie mpeoOpazoBatenu. Knaccudukaums LAl u  wux mnapaMmeTpsl.
[TapannensHsiil IIAII ¢ BecOBBIMU CONPOTUBIICHUSMH.

LAII ¢ pe3uctuBHOM ceTkoi R-2R.

HAII-IIUM. Muorodazusix HATI-IITNUM

AHaJIOroBBIE KJIIOYM U UX NMPUMEHeHHe. TpeboBanus, MpeabsBisieMble K KitouaM. J(noHble
KIIIOUH.

KoMMyTaTiyus BBICOKOYACTOTHBIX CHUTHaioB. CrenuanbHble KOMMYTALIMOHHBIE JHOMBI,
npUMEHEeHHeE p-i-n A10a0B Uit kommyTaruu CBY curnanos.

Kiroun Ha noneBbix Tpansuctopax. Kimou Ha K-MOII Tpan3ucropsoii nape. HTerpanbHbie
xioun. [lomMexu koMmMyTanuu.

YcTpoiicTBa BBIOOPKHM-XpAaHEHMs, WX HapamMeTpbl. VICTOYHMKH MOTPEHIHOCTEH CXEM.
AnepTrypHasi OTPEHIHOCTh BbIOOpKU. CxeMma BBIOOPKHM XpaHEHHUsl CO clenasuieil oOpaTHOH
CBA3BIO.

3anoMUHaHUE aMIUINTY] KOPOTKUX MMITYJIbCOB. 3alIOMMHAHWE MAaKCHUMAJIbHOM aMIUIUTY/bI
CUTHAJIA C MIOMOIIBIO CIEAICH 00paTHOM CBsI3U. [[eTeKTOphI CHHYCOUIAIBHBIX CUTHAJIOB.
AMIUIUTYHBIE JAUCKPUMHHATOPBI:  WHTErpajbHble, Iu(QepeHIanbHble, JTHHEHHBIE.
[TapameTtpsl nuckpumMuHaTopoB. CxemMa IMOAHOIO AUCKPUMHUHATOPA.

Komnaparopsl Ha onepanMOHHBIX yCHIMTENAX. VIHTerpanbHble CXEMbl KOMIIApaTOPOB, UX
apaMmeTpsl.

Amnainoro-uugpossie npeodpazoBaresni. OCHOBHBIE TAPAMETPHI.

HIudparopsl, KOAUPOBIIUKH, MYJIbTUILICKCOPHI, JEMYJbTUIUIEKCOpPHL. IIpumeHenue
MukpocxeM [13V nis mocTpoeHus KoIupOBIIMKOB.

ANII ¢ 1ByXTaKTHBIM HHTETPUPOBAHUEM.

[Tapannensubie ALIL, nocnenoBarensHo-napamienbabie ALTL.

[TapameTpsl HUGPOBBIX WHTETPATBHBIX MUKPOCXEM MOTEHIMAIBHOTO TUMA: MEpeJaTovHast
XapaKTEpUCTHKA, CTATUYECKUE U TUHAMUYECKHE ITapaMeTphl

Peanuzyemblie noruueckue GpyHKIMH Ha HUGPOBBIX HHTETpadbHBIX cxemax: «HE», « 1INy,
«N», «uckmrouaroniee NI,

TpaH3ucTOp-TpaH3UCTOpPHAs JIOTHKA. ba3oBbI BEHTWIIb: IEpPENAaTOYHAs XapaKTEPUCTHUKA,
BXOJIHOE, BBIXOJHOE COIPOTHBIICHHS, IMOMEXOYCTOHYHUBOCTh. OCOOEHHOCTH NPUMEHEHUS
TTJI, ux TemneparypHsle 3aBUCUMOCTHU ITapaMETPOB.

OMUTTEpHO-CBsI3aHHas toruka. Pabora 6a3zoBoro anemenTa, [lepenaTounas XxapakTepucTUKa,
BXOJHOE€ M BBIXOJHOE COINpPOTHBIICHHUS, IUHAMUYeckue mnapamerpbsl. OcobeHHOCTH
CXEMOTEXHUKH U MOHTaxka DCJIL.

Jlornueckre CcXeMbl Ha TOJEBBIX TpaH3ucTtopax. Pabora K-MOII 6a30Boro BeHTHII,
anemenTtoB 2 NJIN-HE, 2 NU-HE. OcHoBHbIe XapaKTepUCTUKH, OCOOCHHOCTH puMeHeHus K-
MOII cxem.

[Ipocreiimmii acunxpoHHblii R-S Tpurrep, cunxponssiii R-S tpurrep. Tpurrep D-tuna c
3amenkoit (yTu). Tabmuua cocrostHuil. OcoOeHHOCTH 3amucu HMHGOpMAIMM B TaKue
TPUITEPHI.

Tpurrep tuna M-S.Cuetnsiii Tpurrep. Tpurrep tuna J-K.

OnnoBubparop. @opMHpOBaHNE UMITYIBCOB C HCIIOJIb30BAHHEM MPOCTEHIINX JIOTHYECKUX

aneMeHTOB. CrienualibHble MUKPOCXEMBI-(pOPMHUPOBATEIN UMITYIIbCOB.
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MynbTUBHOpPaTOp €  HCHOJB30BAHMEM  MPOCTEHUIIMX  JIOTHUECKUX  DJIEMEHTOB.
MynbTUBHOPATOpP, CTAOMIM3UPOBAHHBIN KBapIIEBBIM PE30HATOPOM.

MukpocxeMbl OpsAMOro LU(POBOr0 CHUHTE3a CHUHYCOMAanbHBIX curHaioB (DDS
MHUKPOCXEMBI).

CueTuuKM IEKTPUYECKUX HUMITYJIbCOB. Monaynb cuera. THIBI CUETUMKOB: aCUHXPOHHBIE,
CUHXPOHHBIE, CYMMUDYIOLIME, BBIUMTAIOIINE, PEBEPCUBHBIE (JaTh  OINPEICICHUE).
ACHHXPOHHBIE CUETUHKHU:

a. Cymmupyromuii cuetuuk Ha J-K tpurrepax.
0. Berunrarommii cuetunk Ha D-Tpurrepax.

CUHXPOHHBIN ABOMYHBIN CYETYUK C MTOCIEAOBATEIbHBIM IEPEHOCOM. PEBEPCUBHBIN CUETUHK
C TIEpEKIII0OYEHNEM HAIMPaBJICHUs CUeTa.

CueTyuk ¢ MPOU3BOILHBIM KO3(P(HUIIMEHTOM cUeTa, CIIOCOOBI MocTpoeHus. [lenurens Ha 3 .
[IpyMeHeHre yHUBEpCaAIbHBIX CUETUUKOB TP MPOU3BOJILHOM KO3 pHIMeHTe cuera.
JBonunsie konabl. Kox ['pest.

JemmdpaTopsl COCTOSHUS: JIMHEHHBIA aemudpaTop, NPSIMOYTOJbHBIA (MAaTPUUHBIN)
nemudpatop. [Ipumenenue aemmdpatopos.

AIIIT mocnenoBaTenbHOTO MPUOMKEHUS ¢ 00OpaTHOM cBs3bi0 uepe3 [IAIL.

AHaJoroBble NEPEMHOKUTEIN CUTHAJIOB, X TPUMEHEHUE.

[{udpoBble cUrHaIbHBIE TPOLECCOPHI, X TPUMEHEHUE.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apCcTBEHHBINH TEXHUYECKUN YHUBEPCUTET
Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIIEH

ITacniopT KOHTPOJILHOI padoOTHI

M0 JUCUUIUIMHE «JJIEKTPOHHBIE TPUOOPHI SAACPHON PU3UKN», § CeMecTp

1. MeToanka oneHKH

BrinonHenue KOHTPOIBHON paboThl sBIsieTcss POPMOI TeKyIIeH aTTecTalu (KOHTPOJIs)
M0 TUCHUILINHE, TPEIyCMOTPEHHOM yueOHBIM IIAHOM.

KontponpHast paboTa HampaBiieHa Ha 3aKpeIUICHHE U TPOBEPKY YPOBHS BIaJCHUS
yu4eOHBIM MAaTEepHaIOM MO TEOPETUYECKUM TE€MaM M TeMaM MpPaKTHYECKHX 3aHSITHH, a Takxke
(opMHpOBaHHE HABBIKOB CaMOCTOSITEIBHOIO aHajM3a IPOIECCOB M SBICHHM, COCTaBIISATH
JIOTHYECKHE CXEMbI IO TaOJIMLaM UCTUHHOCTH U TaOJIULbI HCTUHHOCTH IO JIOTHYECKHM CXEMaM.

Homep MHIuBUAYanbHOTO 3aJaHUs ONPEAENSIeTCs MO MOPSAKOBOMY HOMEpY (paMHIHH
CTYJEHTa B CIIMCKe rpymibl. I3MeHeHne BapraHTa 3a/1aHusl BO3MOXKHO TOJIBKO 110 COTIACOBAaHUIO
C MpenoaBaTesIeM.

KonuuecTBo 3aganuii 10CTaTOYHO Uil 0OECTieueH s, KaKJ0ro 00yJaroerocs 3ajanuemM
KOHTPOJILHON pabOTHI.

Cmpykmypa KOHMpObHOU pabomul.

1. TuTynbHBIHA TUCT (CM. IPUIIOKEHUE)
2. OcHoBHas 4acTh (3aaHNE KOHTPOJIBHON PabOThI).
3. Cnucok JuTepaTypbl U HCTOYHUKOB.

OcHOBHasi 4yacTb — 3TO OTBET 3a/JaHue KOHTPOJbHON paboThl. OH JOKEH OBITh
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM U apryMEeHTUPOBaHHBIM. [Ip1 HE06X0IMMOCTH OCHOBHAS YacTh
MOJKET OBITh pa30uTa Ha 0oJiee MEJIKKE BOIPOCHI.

3aKIoYeHne: M3JI0KEHHE OOIIEero BBIBOJA MO M3YYEHHOW MpoOiieMe M IpenaraeMbIX
PEKOMEHIAIIN.

Crucok nutepatypel odopmiisieTcss B COOTBETCTBHH C  OuOIMoOrpaduuecKkuMu
TpeOOBaHUSMU B aI(paBUTHOM TIOPSIKE U BKJIFOYAET OT 3 710 5 UICTOYHUKOB (KHUT, CTaTEH pa3HBIX
aBTOPOB, HMHTEPHET-MCTOYHHKOB, JIOKYMEHTOB), KOTOpbhIE ObUIM HM3y4YECHBI IPH BBIMOJIHECHUH
KOHTPOJIbHOM pabOTHI.

PexomeHyeTcst u3narath MBICIH IO CYIIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmnenuro:

O0BeM KOHTPOIBHOM pabOTHI 10 5 CTpaHUIl MAITMHONUCHOTO TekcTa hopmata A4. Hlpudr
Times New Roman, 12. Hymepamusi crpanuil CKBO3Hasi, B HIDKHEH YacTH JIMCTa IO IEHTPY
apabckumu 1udpamu. KontponpHas paboTta mopkHA OBITH OTPENAKTHPOBAHA, HE COICPIKAThH
opdorpadudecKkux, CHHTAKCUIECKUX U CTHJIEBBIX OIIHUOOK.

KonTposnbHnas paborta mpepocTaBisieTcss Uisi MIPOBEPKU B AJIEKTPOHHOM BHUJE B CPOK,
YCTAaHOBJICHHBIH IpernoaBareiaeM. [Ipy MOJ0KHUTEIBHOM pe3ylbTaTe OLEHUBAHUS KOHTPOJIBHOM
paboThI CTYAEHT €€ pacreuaTbiBaeT, epeaaeT Ha Kadeapy U 3alMIaeT JO CECCUH B Ha3HAUEHHOE
npenojaBareaeM BpeMs. [lo pesynbraTaMm 3aliuThl CTYIEHTY BBICTABISIETCS OICHKA B
COOTBETCTBUM C KPUTEPHUSIMHU, IPUBEACHHBIMU B 11. 2 HacTosiero [lacnopra.

Konrponsnast pabota nmpoBoautcs no teme: «Tpurrep. Tabnuua cocrostauit. Oco6eHHOCTH
3anurcy HHOOPMALUK B TAKHE TPUTTEPHD».

KonrtponbHast pabota BKIo4aeT 5 3aganuil. BeinoiaHseTcss IMCbMEHHO.

. Kpurepuu oueHKH pe3yJibTAaTOB 00y4eHHs, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
HHINKATOPOB JIOCTUKEHUSI KOMIIETeHIUIt



OOuye mpaBuia BBICTABICHHUS OLEHOK TEKYLIEH aTTecTallud ONpPEeeIstoTCs OaIbHO-
PEUTHUHIOBOM CUCTEMOM, YCTAHOBIICHHOM JIOKaabHbIM akToM HI'TY.

KonrponbHast paGoTa BbIIOJIHEHA Ha MPOJABHHYTOM YpPOBHE, €CIU CTPYKTYpa,
comepxanue M odopmieHre paboThl COOTBETCTBYeT TpeOoBaHMsM. Bce WacTu KOHTPOJBHOU
paboThI COraIacoBaHbl, TEKCT JJOTHYHO BBICTPOEH M SBIISICTCSI aBTOPCKUM. [IpUCYTCTBYIOT CCBUIKH
Ha HOPMaTHUBHbBIE TOKYMEHTHI M aKTYyalbHYIO JUTEepaTypy. PaboTa npeacrasieHa ais IpOBEPKHU B
YCTAHOBJICHHBIE CPOKH. AHAIIN3 KaXXI0T0 U3 Pa3esIoB KOHTPOJIBbHOM pabOThl CBHIETENBCTBYET O
TOM, YTO COBOKYIHOCTH PE€3YJIbTaTOB €€ BBIMOJIHEHHS] U COOTHECEHHBIX C HUMH HHJIUKATOPOB
JOCTIDKEHUS] KOMIETEHIIMM He COJEPKHUT MPOoOeNoB. 3aKperyiCHHbIE 32 KOHTPOJIBbHOW paboToi
KOMITETeHIINH C(hOPMHUPOBAHBI HA MPOABUHYTOM ypoBHE. O1ieHKa cocTaBisieT om 18 0o 20 6annos.

KonrtponbHast paboTa BbIIoJIHEHa HA 6a30BOM YPOBHE, €CIIHM CTPYKTYypa, COJEpKaHUE U
obopmiieHre pPabOThI COOTBETCTBYET TpeOOBaHUSAM, HO pabOTa COMAEPKHUT EIUHUYHBIC HE
NPUHIUINAATIBHBIE OIMIMOKH, MCIpaBICHHbIE IOCIE 3aMeyaHuil npenojaBarens. Bce dwactu
KOHTPOJIbHOM paboOThl COTJIacOBaHbl, TEKCT JIOTUYHO BBICTPOCH M SBIAETCS aBTOPCKUM.
[IpucyTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIC TOKYMEHTHI M aKTyalbHYIO JuTeparypy. Pabora
IpeJCTaBiIeHa /s MPOBEPKHM B YCTAHOBJIEHHbIE CPOKHU. AHAIN3 KaXJIOTO W3 pas3ieiioB
KOHTPOJILHOM pabOThl CBUIETENBLCTBYET O TOM, UTO COBOKYITHOCTh PE3yJIbTaTOB €€ BBIMOJTHEHUS
¥ COOTHECEHHBIX C HUMH MHIUKATOPOB JOCTHKEHUSI KOMIIETEHLUH COAEPKUT HECYIIECTBEHHbIE
npoOenbl. 3aKperyIeHHbIe 32 KOHTPOJIbHONH paboToi KoMIeTeHIH chopMupoBaHbl Ha 0a30BOM
ypoBHe. OlieHKa coctaBisieT om 15 0o 17 b6annos.

KonrtponbHast paboTa BBINOJIHEHA HA MOPOTOBOM YPOBHE, €CITU CTPYKTYypa, COAepKaHue
u odopmieHne pabOThl COOTBETCTBYET TpeOOBaHUAM, HO padoTa COIEPKHUT OUINOKH,
HEOJJHOKPATHO MCIIPaBIIsieMbIe ITOCIIE 3aMeUaHmil penoaasaresis. YacTu KOHTPOJIBHOM paboThI B
LEJIOM CcOoTrjacoBaHbl. [IpHCYTCTBYIOT CCBHUIKM Ha HOPMAaTUBHBIE JOKYMEHTHl U aKTyaJbHYIO
auteparypy. PaboTa npencraBiieHa Juist MPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIN3 KaXKIOTO U3
pa3zenoB KOHTPOJBHOW pabOThl CBHUIETENBCTBYET O TOM, YTO COBOKYIHOCThH PE3YyJbTaTOB €€
BBITIOJIHEHUSI M COOTHECEHHBIX C HUMH HMHIUKATOPOB JOCTIDKEHHSI KOMIETCHLUH COAEPIKUT
npoOenbl. 3aKPETUICHHBIC 32 KOHTPOJIBHOM pab0TO KOMIETEHITUN C(POPMUPOBAHBI HA TIOPOTOBOM
ypoBHe. Ouenka coctasisieT om 11 0o 14 6annos.

KonTposnbHas paboTa cuuTaercs He BBINOJHEHHOM, €CIU CTPYKTypa, COAEpKaHHUE U
odopmieHre pabOThl HE COOTBETCTBYET TpeOOBaHUSAM, padoTa COACPKHUT CYIIECTBEHHbBIE
omMOKH, HE HUCTIPaBIIEHHBIC MOCTIE 3aMeUaHui TpenoaBaresis. YacTh KOHTPOJIbHON pabOThI HE
coryiacoBanbl. OTCYTCTBYIOT CCBIJIKM Ha HOPMATUBHBIC TOKYMEHTHI M aKTyaJbHYIO JINTEPATypYy.
Pabora He mpencTaBieHa 1isi IPOBEPKHU B YCTAaHOBJICHHBIE CPOKU. AHAIIU3 KaXKJI0TO U3 pa3AesioB
KOHTPOJILHOM pabOThl CBUIETEILCTBYET O TOM, UTO COBOKYITHOCTh PE3yJIbTaTOB €€ BBIMOJTHEHUS
U COOTHECEHHBIX C HUMH HMHJUKATOPOB JOCTM)KEHHS KOMIIETEHIMI HE COJIEPKUT MHOKECTBO
CYIIECTBEHHBIX MpPOOENOB. 3akKperyieHHbIe 3a KOHTPOJIbHOH paboTON KOMIIETCHLIMH He
chopmupoBanbsl. Ornenka cocraisietr om () 0o 10 bannos.

2. IIxajga oneHKH

KonrponbsHast paboTta kak (opma Tekyuied arrectanuu (KOHTPOJIA) MO JUCHUIUIHHE
CUUTAETCs YCIEIIHO BBIINOJHEHHOM, €CIM CyMMa IOJYYEHHBIX OaIoB IO BCEM €€ 3aJaHusIM
cocraisier oT 10 10 20 GayuioB BKIIIOYUTENHHO.

B o06mieit omenke mo AWCHUIUIMHE Oauibl 3a BBIMIOJHEHHWE KOHTPOJIBHOM paboThI
YYUTBIBAIOTCSI B COOTBETCTBUHM C MpaBHJIaMH OaJJIbHO-PEHTHHIOBOM CHUCTEMBI M TaOIHLEH
COOTBETCTBUS OAJIJIOB, TPAIUITMOHHON OlleHKH U OykBeHHOU oreHKH ECTS, ycTaHOBIEHHBIMU B
HI'TY.

3. IlpuMepHbIi nepeyeHb 3aJaHUl (BAPMAHTOB) KOHTPOJIbLHOM padoThI
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®denepanbHOE TOCYAapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE yUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKH YHUBEPCUTETY

Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIIEH

IHacnopt
KYPCOBOI'0 IPOEKTA

10 AMCUUIUINHE «DJIEKTPOHHBIE IPUOOPHI siIepHOH pusukm», 8§ cemecTp

1. MeToauKka OLleHKH.

BrimonmHeHne KypcoBOTO MPOEKTa SIBISETCS 00s3aTeNbHBIM BUIOM CaMOCTOSITEIBLHOM
paboTHI CTyIEHTA MO AUCUUILIMHE, IPETYCMOTPEHHBIM YYEOHBIM IJIAHOM.

OcHoBHoii 1nenbto BomodHeHuss KII sBrnsercs QopMupoBaHuEe KOMIETCHIMHA U
COOTHECCHHBIX C HUMHU 3HAHUW/YMEHUW IO TUCIUIUIMHE «DJEKTPOHHBIE MPUOOPHI SACPHOU
busukm», 8 MOCPEICTBOM 3aKPEIUICHUs, YrIyOJeHus U OO0OOIIEeHWs 3HAHWN, MONy4EeHHBIX
CTYJEHTaMH 3a BpeMsI TEOPETUUECKOT0 00YUEeHHs M IPOXOXKACHUS MPAKTUK, a TAK)Ke BbIpabOTKa
HaBBIKOB CaMOCTOSATEIbHOIO NPUMEHEHUSI 3HAHUW M HABBIKOB JJIi TBOPYECKOTO pEILICHUs
KOHKpeTHbIX 3a7a4. Beimonnenue KI1 qomkHo cmocoGCTBOBaTh MOJATOTOBKE HX K pPEIIeHUI0 Ooee
CJIOHOM 33JIa4M - BBITOJIHEHUIO BBITYCKHON KBAM()UKAIIMOHHOW PabOTHI.

3agayaMy  BBIIIOJIHEHUS KYpCOBOTO IIPOEKTA SIBJISETCA OBJIAJICHHE CTyIEHTaMHU
parioHaIbHBIMU TpuéMamMu cOopa, oOpabOTKH, cUcTeMaTu3anud WHGOPMAIUH, MPUMEHEHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH B HANpaBICHUM KOHCTPYWPOBAHMS 3JIEKTPOHHBIX MPUOOPOB NS
HYXK]] HCCIIEZIOBAaHUH B 00J1aCTU SIIEPHON (PUUKH.

Tematuka KII cooTBeTCTBYET MpOUIIIO MOATOTOBKH, (POPMUPYIOTCS TIPETOIaBaTEISIMH B
HayvaJie CeMeCTpa U YTBEPXKIAIOTCS paclopshDKEHUEM 3aBeaytomiero kadeapoit. Kommuectso Tem
KII noctaTouno ajis o6ecneueHus1, KaXK0ro 00y4Jaromerocs.

Boinonnenue crynentamu KII HaunmHaercs ¢ O3HAKOMJIEHUSI C MPUMEPHOM TEMATHUKOM.
3akpemienne TeM KII 3a cryaeHTamMu ¥ Ha3HaAY€HUE HAYYHBIX PYKOBOJIMTENIECH MPOU3BOIUTCS
pacnopsiKeHHEM 3aBeAYIONIETro Kadeapoit 1 yTBepKIaeTcs pelieHneM Kadeapsl.

KypcoBoii mpoeKT BBITTOIHAETCS MHAUBUAYAITBHO.

Cmpyxkmypa Kypcooz2o npoexma:

l. TUTyIbHBIN JTUCT.

2. BBenenue (aKTyaJIbHOCTb, 1I€TTh, 330a4H).

3. OcHOBHas 4acTh — PACUETHl U TOCTPOEHUE CXEMBbI
4. 3axiroueHue (BBIBOABI U PEKOMEHIAINN ).

5. Cnucok JurepaTypbl 1 HCTOYHUKOB.

Bo BBemeHUM ONMUCHIBACTCS aKTYalbHOCTh, II€NIb, 33aJa4ll MU KOMIIOHEHTHasi 0aza Jyis
IIPOBE/ICHMS PACUETOB IPOEKTA.

B oCHOBHOIi YacTH CTYACHT MPEACTABISAET KOMIIOHOBKY JIEMEHTHOM 0a3bl B BUIC CXEMBI
1 HEOOXOAMMBIEC PACUCTHI.

3aKIoyeHne: M3J0KeHHe OOIIEero BHIBOJA MO M3YYEHHOW MpobiieMe M IpenaraeMbIX
PEKOMEH Il 1.

Crucok nutepatypel odopmisieTcss B COOTBETCTBHM C OuOIMoOrpaduuecKkuMu
TpeOoBaHUSAMU B aji(haBUTHOM TMOPSIIKE U BKIFOYAET OT 3 10 5 UICTOYHUKOB (KHUT, CTaTEH pa3HbIX
ABTOPOB, MHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpbIE OBUIM HW3YYEHBI MPU BBHIMOJTHCHUU
IIPOEKTA.

Tpebosanus k oghopmaenuro:

O6wem KII mo /0 crpanun mammHonucHoro Tekcra ¢popmara A4. Hlpudt Times New
Roman, 12. Hymepanus cTtpaHul] CKBO3Has, B HW)KHEW YacTH JIMCTa MO IEHTPY apabCKuMu
mippamu. KII ngomkHa OBITH OTpelakTUpOBaHa, HE coAepkaTh opdorpaduyuecKux,
CUHTAKCUYECKUX U CTHJIEBBIX OIIHUOOK.



3aKOHUEHHBIN KypCOBOW MPOEKT MPENOCTABIAETCS ISl IPOBEPKU B JIEKTPOHHOM BHJIE B
CpPOK, yCTaHOBJEHHbIA mpenoaaBareneM. IlpenomaBatens ouenuBaer kadectBo KII ¢ yuetom
TEOPETHUECKOTO U MPAKTUUYECKOTO COJIEp KaHUs, JOCTUKEHHUS €€ LeJIeH U 3a1a4.

Ecau ipu Bemonaenuun KI1 Obutn gomymieHs! ommOku, To paboTa BO3BpaIaeTCs CTYACHTY
JUIA I/ICHpaBJIeHI/IH BBIABJICHHBIX HEOUYCTOB U 3aTEM BHOBDb HpCI[OCTaBHSIeTCSI HpGHOI[aBaTeJHO JJIs
npoBepku. [Ipu TONOKHUTEILHOM pe3yJbTaTe OICHUBAHUS CTYIEHT pacledaTbiBaeT padoTy,
nepenaeT Ha kadeapy 1 3aluiaeT 0 CECCHH B Ha3HAUEHHOE MPEToJaBaTe]IeM BpeMsl.

3amuta KII npoxoaut nHAMBUIYaIbHO TIEpE]] TPENOAaBaTeIIEM.

HO p€3y.]II>TaTaM 3alIUThI CTyI[eHTy BBICTABJISICTCA OILICHKA B COOTBECTCTBUU C KpI/ITepI/IHMI/I,
MpUBEACHHBIMU B 1. 2 HacTosmero [lacnopra.

2. YpoBHH chopMHUPOBAHHOCTH KOMIIETEHIHI U KPUTEPUHU OLEHKH
B coorBerctBHM ¢ OaminbHO-pediTuHTOBOM cuctemoir HITY kypcoBoil mpoekt mo

JTUCLUTUTMHE «JIEKTPOHHBIE TPUOOPHI SIEPHOM U3UKN», 8§ UMEeeT MaKkcUMalbHYIO oneHKy 100

0asoB.

KypcoBoii mpoeKT BEITIOTHEH HA MPOABUHYTOM YPOBHE, €CIIU:

—  OH BBINIOJIHEH B MOJHOM COOTBETCTBHUHM C 3a/IaHUEM, OTJIMYAETCS TITyOMHON MpopaboTKU BCex
pasaeNnoB coaepXkKaTelbHOM dYacTh, TEKCTOBas YacTh oOQopMieHa C COOIIOIeHUEM
YCTaHOBJICHHBIX MPaBUII,

—  PYKOBOJWTENh XapaKTepU3YeT MAESITeIbHOCTh CTYACHTA IOJIOXKUTEILHO (B YacTHOCTH,
OTMEUAET €r0 MHUIIMATHUBY, CAMOCTOSTEIbHOCTh, CHCTEMATUYHOCTh pa0OThI HA BCEX JTarax
BBITIOJIHCHHSI paOOTHI);

— B JIOKJIAJIe UCYEPIBIBAIOIIC, TOCIEIOBATEIbHO, YeTKO M JIOTUYECKH MPABUIBHO H3JI0OXKEHA
CyTh pabOTHI U €€ OCHOBHBIE PE3YIIbTATHI;

—  CTYACHT CBOOOJHO BIIAJCET TCOPETUUECKUM MaTEpHAIOM, O€30IIMO0YHO TPUMEHSET €r0 IPH
perieHuu 3a1ad, chopMyIUPOBAHHBIX B 33/1aHUU;

— B JOKIaZe CyTh pabOThI U €€ OCHOBHBIE PE3YNbTAThl MPEACTABICHBI HCYEPIBIBAIOIIE,
MOCIIEOBATEIbHO, YETKO M JIOTUYECKH TMPaBWIBHO; Ha BCE BOMPOCHI CTYICHT Jall
00CTOSITENbHBIE M ApTyMEHTUPOBAHHBIE OTBETHI, YOS TUTENIbHO 3aIHUIIAJ CBOIO TOUKY 3PEHUS;

—  KOMIIETCHIIMH U COOTHECEHHBIC C HUMU 3HAHUSI/YMEHUS, 3aKPETUICHHBIC 32 JUCIUILTHHOM, TIO
KOTOPBIM BBITIONHSETCS KyPCOBOU MPOEKT C(HOPMHUPOBAHEI B TIOJTHOM OOBEME.

Ouenka 3a seimoaaenue KI1 cocrasisier 100-87 6annos.

KypcoBoii mpoeKT BBINMOJHEH HAa 0230BOM YPOBHE, €CIIU:

— COOTBETCTBYET 3aJaHHIO, OTJIMYaeTcsl TIyOMHOW  TpPOpabOTKM  BCEX  pa3/elioB
COJepKATEIbHON YacTH, TEKCTOBas 4acThb O(OpMIIEHA C COOJIOJECHHUEM YCTaHOBJIEHHBIX
TPaBuUIT,

— PYKOBOJAWTENb  XapakTepU3yeT JEATENbHOCTh  CTYAEHTa  IOJIOKUTENBHO, HO C
HE3HAYNTEIILHBIMU 3aMCUaHHSIMH;

— B JIOKJIaJIe TPABUIILHO U3JI0KEHA CYTh pabOThI U €€ OCHOBHBIC PE3YJIbTATHI;

—  CTYHEHT JOCTaTOYHO TBEPJO YCBOMJ TEOPETUUECKHI MaTepHUal K MOXKET CAMOCTOATEIBHO €T0
PUMEHSTD;

— B JIOKJIaJie CYyTh pabOTHI H €€ OCHOBHBIE PE3YJIbTATHI MPEICTABICHBI TTOJTHO; HA BCE BOMPOCHI
CTYZACHT J1aJl OTBETHI, HO WX MOJIHOTA ¥ apTyMEHTHPOBAHHOCTD HEIOCTATOYHBI;

—  KOMIICTCHIIUU U COOTHECEHHBIE ¢ HUMU 3HAHMS/YMEHHUS, 3aKPETICHHbIE 32 AUCIUILTNHOH, 110
KOTOPBIM BBITIOJIHSAETCSI KYPCOBOM MPOEKT CPOPMUPOBAHBI ¢ HEOOJBIIUMH TpoOeraMu U
COOTBETCTBYIOT 0a30BOMY YPOBHIO.

Ouenxka 3a Beinoanenue KII cocrasuser 86-73 6anna.

KypcoBoii mpoeKT BHITIONHEH HA MOPOr0OBOM YPOBHE, €CJIH:
— BBITIOJTHEH B OCHOBHOM TPaBUJIILHO, HO 0€3 HEOOXO0UMOM MpOopabOTKH HEKOTOPBIX Pa3/eyioB;



— B JOKJIaae YHYH_IGHI:I HCKOTOpBIe HpI/IHLII/IHI/IaHLHBIC MOMCHTBI co,uepxcaTenLHoﬁ qacTu
paboTHI;

— B OOKJIaAfC HpeI[CTaBJIeHBI CyTI: pa6OTBI U €€ OCHOBHBIC pe3y.]II>TaTI>I; OTBETHI Ha BOHpOCBI
BbI3BaJIN CyH_IeCTBGHHI:Ie 3any,Z[HeHI/I$I;

— KOMIIETCHIIMH U COOTHECCHHBIC C HUMH 3HAHMsI/yMEHHUS, 3aKPETUICHHBIC 3 TUCIIUIUIMHOMN, 110
KOTOPBIM BBITIOJHSAETCSI KYPCOBOM MPOEKT CHOPMHUPOBAHBI ¢ TTpoOeIaMUu M COOTBETCTBYIOT
MOPOrOBOMY YPOBHIO.

Ouenka 3a seimonaenue KI1 cocrasistier 72-50 6annos.

KypcoBoii npoekT cuutaeTcss He BBINOJIHEHHBIM, €CIIM CTYIEHTOM HE IpPOpadOTaHbI Ba)KHbIC
paszenbl WCCIeNOBaHUS, IOMYIICHb MPUHIMIHAIBHBIC OIMMOKH, HE HWCIpPABICHHBIC TIOCTE
3ameyaHuil pykoBoautens KypcoBoi KII. CTyneHT He AOMyILIEH K 3allMTe KypCOBOTO MPOEKTA.
KOMIIETCHIIMH U COOTHECCHHBIC C HUMH 3HAHW/yMEHUs, 3aKpeIUICHHbIC 3a AUCIUILTUHON, TO
KOTOPBIM BBITIOJTHSETCS] KyPCOBOU MPOEKT HE CHOPMHUPOBAHBI.

Orenka cocraBisieT meree 49 bannos.

3. IIxamaa oneHKH.

B o0mieil ornenke mo AMCHUIUIMHE Oaiibl 3a MPOEKT YYUTHIBAIOTCS B COOTBETCTBHU C
npaBujaMu  OaJUIbHO-PEUTHHTOBOM CHCTEMBI, TPHUBEICHHBIMA B pabodeil mporpamme
JUCHUITIIUHBI.

KypcoBoil MmpoekT mo JUCHUILIMHE CYHUTAETCS YCHEIIHO BBIOJHEHHBIM, €CII CyMMa
noy4deHHbIX 0ayutoB cocraBisieT oT 100 o 50 0auioB BKITIOYUTEBHO.

Onenka 3a BemonHenne KII sBigercas dYacTeio OOMIEH OLEHKA 10 JUCLUIUINHE
«DNEeKTPOHHBIE PUOOPHI AaepHON Pu3nKku», 8§ U yuutbiBaercs ¢ kodddurmenrom 100 6ansoB B
COOTBETCTBUH C TIPABMJIAMH ATTECTALMH 1O JUCIUTUIMHE.

4. IlpumepHblii mepevYeHb TeM KyPCOBOIO NMPOEKTa:

1. T'enepaToppl MMITyJIbCOB C PETYIUPYEMOM IJIMTEIBHOCTBHIO WJIM BPEMEHEM 3aJEPIKKU
umnynsca. [IpoekTupyeT NpuHIMINAIBHYIO CXEMY, BBIpa0aThIBAIOLIYIO [Tapy UMITYJILCOB
[I0CJIE TIPUXOAAa UMITyJbCa 3amycka. JUIMTEIbHOCTh OZHOIO U3 BBIXOJHBIX HMMIIYJIbCOB
(GuKcupoBaHa, a AJUTEIBHOCTh WIM 3aJ€pKKa APYyroro B 3aBUCHUMOCTH OT BapUaHTa
peryaupyercs napaieIbHbIM JBOUYHBIM KoJIOM. TpeboBaHMs K mapaMeTpaM UMIYJIbCOB
BapbUPYIOTCS B 3aBUCHUMOCTH OT BapUaHTa TEMBI.

2. W3mepurtenu BpeMEHHBIX MHTEpBAJOB C IM(pPOBON WHAMKALMEH pPE3yJIbTaTOB.
[IpoexkTpyeT NPUHIMIHMAIBHYIO CXEMY, HU3MEPSIONIYI0 BPEMEHHOM HHTEPBAI MEXKIY
JBYMsI HUMIyJbCaMH, IEPUOAMYECKU IIOCTYNAIOUIMMU HAa BXOJ IPOEKTUPYEMOIO
ycTpoiicTBa. MHIuKaius ocymiecTBiseTcs HUQPPOBBIM HHIUKATOpOM. TpebGoBaHUS K
pa3pelleHUI0 YCTPONCTBA, AUANA30Hy U3MEPSIEMOU BEIMYUHBI U IapaMeTpaM BXOIHBIX
MMITYJIbCOB 3aJaF0TCSI BAPUAHTOM TEMBI.

3. M3meputenu pasHocTH (a3 JABYX CHHYCOMAAIbHBIX CHrHayioB. I[IpoexTupyer
IPUHIUIHATIBHYIO CXEMY, U3MEPSIOLIYIO Pa3HOCTh (ha3 MEXy ABYMS CHHYCOHU/1aIbHBIMU
CUTHAJIAMHM, MOCTYIAKIUMH Ha BXOJ IIPOEKTUPYEMOI0 YCTPOMCTBA. B 3aBUCUMOCTH OT
BapMaHTa TEMBbl, W3MCHAIOTCS 4YaCTOTHBIM JMAalla30H, pa3pelleHue W JHala3oH
U3MEpSEMON BEJIIMUYMHBI, IAapaMETpbl BXOJHOTO curHaina. Muaukanus pesyiabTaTa
OCYILECTBIISAETCS LU(PPOBBIM HHAUKATOPOM.

4. IlepecueTHble cXeMBI C BO3MOXKHOCTBIO 3arpy3Kd HaudalbHbIX ycioBuil. IIpoektupyer
IIPUHLANNAAIBHYIO CXEMY, OCYIIECTBISIOIYIO CYET MMILYJIbCOB, NMPULICAIINX HA BXOJ
IIPOEKTUPYEMOro ycrpoiictBa. Ilocie 3alaHHOrO dYHCIa MMIIYJIbCOB YCTPOWCTBO
(dopmupyeT UMIyJIbC KOHLA cueTa. CYETYMKH MOTYT ObITh B 3aBUCHUMOCTU OT BapuaHTa
TEMBl PEBEPCUBHBIMU. Takke BO3MOXKHA IIpEABAPUTENbHAsI 3arpy3ka HayaJlbHOIO
COCTOSIHMS CUETYHKA.



5. Hudpo-ananoroseie mpeoOpa3oBaTesid ¢ COOCTBEHHBIM perucTpoM namsaTh. [Ipoextupyer
NPUHIUIHAIBHYI0 CXEMY YCTPOWCTBA, NpeoOpas3ylollyl0 JBOMYHYIO HH(pOpMaIus c
nomouipto I[AIIL. Iloctymaromas Ha BXOJ YCTpOICTBa B IOCJEIOBAaTEIbHOM BHJIE,
nudpoBas uHboOpMaIms mpeoOpazyeTcs B TMapalieIbHYI0 M 3aTeM MpeodpasyeTcs ¢
nomouibto MukpocxeMbl [IAIl. B 3aBucumocTu OT BapuaHTa TEMBI BapbUPYETCS
napaMeTpsl BXOJHBIX CUTHAJIOB: JJIMHA BXOJHOTO CJI0Ba, K03(uuueHT npeodpazoBaHus
IAIL

6. Amnanoro-mudpoBsie MpeodOpa3oBaTeNIM C TOCISIOBATEIHPHBIM BBIBOJOM HH(POPMAIIHH.
[IpoekTupyeT NPUHIMIHAIBHYIO CXEMY YCTPOWCTBa, paboTaoIIyl0 IO 3aJaHHOM
nporpamMme. [locne npuxona ummynbca 3alycKa IMPOU3BOJUTCS HW3MEPEHUE BXOIHOIO
aHasoroBoro curtaia ¢ nomoibio ALl n monyuenHast uHpopManus 3aTeM MepeaaeTcs
Ha BBIXOJl yCTPOWCTBA B IOCIJIEA0BATEIBHOM BHIE.

5. IlpumepHblii nepevyeHb BOMPOCOB K 3allUTE KyYPCOBOI0 NMPOEKTA.

Bonpocs! hopMupyroTcst ucxos U3 371€MEHTHOM 0a3bl, KOTOPYIO UCTIOIb3YET CTYACHT AJIs
BBITIOJIHEHUSI KyPCOBOI'O ITPOEKTA



