defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kacheapa KOHCTPYVMPOBAHMS 1 TEXHONOTUN PaAN03NEKTPOHHbIX CPeacTB

“YTBEPXXOAKD”
JEKAH P30

K.T.H. CTpensuos C. A.
r.

PABOYAJ ITPOITPAMMA JUCLHITIIMHDBI
MHuKpPO03/J1eKTPOHHKA CBEPXBBICOKHX YACTOT

Ob6pasoBarenbHas nporpammva: 11.04.02 MHHhOKOMMYHUKALMOHHbIE TEXHOIOTMU 1 CUCTEMbI CBA3N ,
mMarucTepckasa nporpaMmmMa: MHOrokaHaibHble TeNeKOMMYHUKaLNOHHbIE CUCTEMbI

Kypc: 2, cemectp : 3
®aKynbTeT PaguoTEXHUKIN U 3NIEKTPOHNKN,

CemecTp

No

Bupg geatenbHocTn

3

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

90

Jekuymn, yac.

34

MpakTnyeckune 3aHATUA, Yac.

NabopaTopHble 3aHATUSA, Yac.

34

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

N3 HUX I'IpaKTI/ILIeCKOI\/’I
noAroToBKK, 4ac.

26

ATTecTauus, yac.

10

KOHcy}'IbTaLI,VII/I, yac.

20

11

CamocTosTeNbHas paboTa, Yac.

54

12

Buabl caMocToATENbHOI paboThl
(KypcoBoIi NPOEKT, KypcoBast
pab6oTa, PI"3(P)/pedepar,
NOArOTOBKA K KOHTPO/IbHOW
paboTe)

13
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuo (cneynanbHocTK): 11.04.02 IHHhOKOMMYHUKALNOHHbIE
TEXHONIOTNN 1 CUCTEMbI CBA3U

&I OC BBefeH B aeinctaue npukazom Ne958 ot 22.09.2017 r., gata yreepaeHus: 09.10.2017 r.
MecTo AMcuMnAnHBI B CTPYKTYpe y4ebHoro nnaHa: bnok 1, popmupyemas yyacTHMKaMy 06pa3oBaTe/ibHbIX

OTHOLUEHWI

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 11.04.02 MIHPOKOMMYHUKALMOHHbIE TEXHOTOTUN U CUCTEMBI CBA3U

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

KTPC, npoTokon 3acefaHus kaeapbl No ot 31.08.2021

YTBepX/aeHa Ha coBeTe (paKy/bTeTa PaaMoTeEXHUKM W 3N1eKTPOHMKK, NpoTokon Ne 6/3 ot 31.08.2021

Pabouyto nporpaMmmy AUCUMNHLI paspaboTan:
npodeccop, A4.T.H. AeBAaTkoB I". H.
3aBepyrownii kageapoii:

[OLEHT, K.T.H. CuHeNbHNKOB A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

npodeccop Boctpeuyos A. T



1. BHelUHwWe TpeboBaHuSA

KomneTteHumn

Tabnuua 1.1

Mpynna

VIHAMKATOPbI AOCTUXKEHNS] KOMMETEHLIMIA

MK-1/HA CnocobeH 1crnonb3oBaTh COBPEMEHHbIE AOCTUXKEHNS HAYKN U NepeaoBble
NHHOKOMMYHMKALMOHHbIE TEXHONOMUW, METOAbI NPOBEAEHUS TEOPETUUECKUNX U

MpodpeccroHanbHble 3KCMEPUMEHTaSTbHBIX UCC/IEA0BaHMIA B Hay4YHO-UCCNEA0BATENBLCKUX paboTax B 061acTu
KoMMeTeHL 1 MKTnCC, cTaBnTb 3aa4u uccrnegoBaHmus, Bblonpats MeTOAbI 3KCNIEPUMEHTaNIbHON paboThl

C LIeNbI0 COBEPLLIEHCTBOBAHMS

Paano3NeKTPOHHBIX
YCTPOWCTB 1 CUCTEM

M _CO3[aHWI0 HOBbIX NEPCMEKTUBHbIX MHHOKOMMYHUKALMOHHbLIX CUCTEM

MK-1/HA. 1 3HaeT TeXHWUYECKMe XapaKTepUCTUKM 1 3KOHOMUYECKUE MoKasaTenm
OTeYeCTBEHHbIX 1 3apy6eXHbIX pa3paboToK B 061aCTN PafMO3NEKTPOHHON TEXHUKMY,
JENCTBYIOLLME HOPMATMBHbIE TPeOOBaHWS 1 TOCYAAPCTBEHHbIE CTaHAAPTh!

MK-1/HA. 2 YMeeT ocyLIecTBAATb NaTeHTHbIA NOMCK, MPOBOAMTL COOp, aHanm3 1
CMUCTEMATU3ALMIO HAy1YHO-MUCCNeA0BATENNbCKON UH(OpMaLIMK, (hOpMYyIMPOBaTb LEenn
3aia4n Hay4YHO-UCCNeA0BaTeNbCKUX PaboT B 06/1aCTU CO34aHMSt U MPOEKTUPOBAHMA

MpodpeccroHanbHble MK-17.B/HA CnocobeH ocyLLecTBAATL MPOYIeCCUOHA/bHYIO AeATENIbHOCTb C YHETOM

KOMMETEHLINN pernmoHasnbHbIX 0COBEHHOCTEN M MOTPeOHOCTEN paboToaaTenei

B 06/1aCTV NPohecCUOHaILHON AesATeIbHOCTY B CBOEM PETMOHE.

opraHmsauuax NpouabHOM 0Tpacan CBOErO PermoHa.

MK-17.B/HA. 1 3HaeT crneumtunky coumanbHO-3KOHOMUYECKOro pasBuUTUS U pbiHKa Tpyaa

MK-17.B/HA. 2 ¥YMeeT peLlatb NpodieccroHasibHbIe 3a4a4n Ha NPeanpusTusx 1 B

2. TpeboBaHust HI'TY K nnaHMpyeMbIM pesy/ibTaTtam 06yueHuUsi, COOTHECEHHbIM C

NHANKATOpaMM OCTUXKEHNS KOMMNETEHL I

NHAMKaTOPbl AOCTVXKEHUS] KOMMETEHLIMIA

PesynbTaTbl 06y4YeHUA

IIK-1/HA. 1 3naeT TexHHYeCKHe XaPAKTePUCTHKH H YKOHOMHYECKHe
NOKA3aTeJIM 0Te4eCTBEHHBIX H 3apY0e;KHBIX pa3padoToK B 06JacTH
PaZNodIEKTPOHHON TeXHUKH, AeiCTBYIOIIHEe HOPMATHBHbBIE TPeGOBAHUST 1
rocyapcTBeHHble CTAHIAPTHI

Tabnuua 2.1

®opmMbl OpraHuzaLmm

3HaTb OCHOBHbIE (PM3MYECKME NPUHLMMBI PABGOTbI 3/1EMEHTOB MUKPO3NEKTPOHHBIX |Jlekuyu; CamocTosTe/lbHas paboTa

YCTPOMCTB CBEPXBbLICOKMNX YacTOT

3HaTb 0 COBPEMEHHbIX HanpaBeHUsX Pa3BUTMS CXEMOTEXHUKUN U TEXHOJOTM Jlekuyn; CamocTosTe/bHast pa6oTa

MWKPO3NEKTPOHNKN

IIK-1/HA. 2 YMmeeT ocymecTBJISTh NATEeHTHBIH MOHCK, IPOBOAUTH coop,
aHAJIM3 U CHCTEMATH3alUI0 HAYYHO-HCC/Ie0BATe/IbCKoil HHpopManumn,
(opMyIHPOBATH Ie/IH H 33a4H HAYYHO-HCCIeA0BATEIbCKAX padoT B
00/1aCTH CO31aHUsI H NPOECKTHPOBAHUS PATHOIEKTPOHHBIX
YCTPOMCTB H CHCTEM

YMeeT oCyLWecTBAsATb JTabopaTopHble paboThl;
pa3paboTKy CTpaTerMm U MeTOAONOTMI UCCNEA0BaHNS KOHCTPYKLIMIA 3NeKTPOHHBIX | CamocTosTeNbHas paboTa

CpencTs U TEXHONOIMYECKMX MPOLLECCOB

IIK-17.B/HA. 1 3naer cnenuuKy cOnHaIbHO-IKOHOMHYECKOT0 Pa3BHTHS H
PBIHKA TPy/Aa B 06/1acTH npodeccHoHAIbHOIH 1eATeJLHOCTH B CBOECM PernoHe.

BnageeT cneuugmKoii colpanbHO-3KOHOMIYECKOTO PasBUTUS 1 pbiHKa Tpyaa B |Jlekuum; CamocTosTe/bHas pa6oTal

00/1acTV NPothecCMOHaNbHON AeATENbHOCTN B CBOEM PETMOHE.

IIK-17.B/HA. 2 YmeeT pemiaTh nNpo¢ecCHOHAIBHBIE 3a1a491 HA
HPeNPUSITHSIX M B OPraHU3AMUSIX HPO(PHILHOIM 0TPACIH CBOEro peruoHa.

BnageeT pelleHeM NpogecCUOHaNbHbIX 3aay Ha NPeAnpUaTUAX 1 B JlabopaTopHble paboThl;
opraHun3aumsix NpoduaLHON 0TPac/Iv CBOEro PernoHa. CamocTonaTenbHast paboTta

3. CofiepyXaHue U CTPYKTypa ANCLMUN/IUHBI




Tabnmya 3.1

Tembl NeKkyunii

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopmbl, Yac.

NHankaTopsl
LOCTUXKEHNSA
KOMMETEHLUNIA

YyebHasi AesiTENbHOCTb

CemecTp: 3

JnpakTuyeckas egmHmua: MI/IKpOI'IOI'IOCKOBbIe NNMHUK nepefaydn

1. MuKpOMnonocKoBas NMMHUA
nepefauu:

1. OcHOBHble CBOMCTBA. 2.
BosiHoBOe conpoTuneneHue,
KoapuumeHT
pacnpocTpaHeHus, (ha3oBblii
casur. 3. MNpeacTaBneHve
OTPE3KOB /IMHWUM Nepejaymn u
TpaHcgopmarms
CONPOTUBNEHWIA. 4.
KOpOoTKO3aMKHYTbIE U
Pa30MKHYTbIE Ha KOHLIE
OTPE3KU NNHUN. PeXXnm
MOJIHOTO OTPaXKeHus. 5.
MonyBoHOBbLIE U
YeTBEPTLBO/THOBLIE OTPE3KU
NVHUW Nepeayu,
cornacytoLime Wwnengsl.

MK-1/HA.L,
MNK-17.B/HA
1

AKTMBHaa paboTta Ha
nexkuun. Auanor ¢
marmcTpaHTamu.

OupakTtuyeckasn egmHuua: Cornacyro

Lne uenn Ha CoOCPeAOTOHEHHDbIX U pacnpenesieHHbIX 3aNeMeHTax

2. CornacyroLipe Lenu Ha
COCPEeAOTOUEHHbIX 1
pacnpefenieHHbIX 3/1eMeHTax:
6. PeancTmBHas M-06pasHas
cornacyrowas uensb. 7.
CornacytoLume Lenun Ha
PeaKTMBHbIX
COCPefOTOYEHHbIX 3/leMeHTax.
8. CornacosaHue npu NOMoLLn
Lunerdos.

MK-1/HA.L,
MNK-17.B/HA
1

AKTVBHas paboTa Ha
nekumn. Ananor ¢
MarucTpaHTamu.

AupakTuyeckasn efmHuLa: ONeMeHTb

I CBY-Lenein Ha oTpe3Kax NMHWIA nepegayn

3. HekoTopble 3/1eMeHTbI
CBUY-uenei Ha oTpe3Kax
NVHWIA Nepeaayn:

9. ®UNLTPbLI HUXKHUX YacTOoT.
10. CtyneHy4aTble Mos0CKOBbIe
TpaHcgopmaropsl. 11.
LLIneidHble oTBETBUTENN. 12.
KonbLesoli mocT. 13.
Oenntens (cymmatop)
MoLyHocTK. 14. OTBETBUTENb
IaHre

MK-1/HA.L,
MNK-17.B/HA
1

AKTMBHasa paboTta Ha
nekumn. Ananor ¢
MarucTpaHTamu.

OvpakTuyeckasn egmHuua: Auoasl CBY




4. Anogsl CBY:

15. TyHHeNbHbIE U
obpaLLeHHble anoabl. 16.
[viogpl ¢ 6apbepom LLIOTTKM.
17. Onopn MaHHa U reHepaTopsbl
Ha HeMm. 18.
JaBUHHO-NPOsETHbIE
CBY-anofabl 1 reHepaTopb! Ha
Hux. 19. P-I-N gnogel.

MK-1/HA.L,
MK-17.B/HA
1

AKTVBHas paboTa Ha
Nekumn. Ananor ¢
MarncTpaHTamm.

AnpakTudeckas eaMHnLa: MUKPO3IeKTPOHHbIE YCTPOCTBa

CBY Ha gmnogax

5. MVKpPO3/eKTPOHHbIE
ycTpoiicTBa CBY Ha guopax:
20. MNMosepeHve CBY
YCTPOICTB Ha anojax. 21.
MapameTpuyecKkue yCUnnTenn.
22. MVKpPO31eKTPOHHbIe
reHepatopbl. 23. YMHOXUTENN
4yacToTbl. 24. iMofHble
npeobpas3oBartesin YacToTbl.
25. Mepeknoyarenu,
(hazoBpalLaTenu, 3alnTHble
YCTPOICTBa, perynnpyemble
ocnabuTenu.

MK-1/HA.L,
MNK-17.B/HA
1

AKTVBHas paboTa Ha
nNekumwn. Ananor ¢
MarncTpaHTamu.

AupakTuyeckan egmHuua: TpaHsuctopsl CBY

6. TpaH3ucTopbl CBUY:

26. bunonspHele CBY
TpaH3ucTopsbl. 27. [Noneskle
TpaH3ucTopsl CBY.

28. OCHOBbI TEXHO/IOTUN
N3roTOB/EHNA
CBUY-TpaH3ncTopos.

29. MNepcneKTuBbl
YCOBEepLLEHCTBOBaHWSA
CBUY-TpaH3ucTopos.

MK-1/HA.L,
MNK-17.B/HA
1

AKTMBHaa paboTta Ha
nexkuun. Auanor ¢
marmcTpaHTamu.

AvpakTnyeckasi eamHmua: OCHOBbI K

OHCTPYMpPOBaHUA TBEPAOTENbHbIX CBY cxem

7. OCHOBbI KOHCTPYMPOBaHNA
TBepAoTensbHbIX CBY cxewm:
30. CxeMOTexHMKa
MOHOJIUTHBIX JINHEVHbIX CXEM

CBUY. 31. NHTerpanb-Hble MK-1/HA.1, | AKTBHas paboTa Ha
cxembl CBY Ha apceHunge 4 0 0 MK-17.B/HA [nekunn. Ananor ¢
rannms. 32. OCHOBHble 1 MarucTpaHTamu.
TEXHONOrMYeCcKme NpoLiecchbl
N3roTOB/IEHNS TBEPLOTE/bHbIX
CBUY cxem 1 obnactu nx
NPVYIMEHEHNS.
N3 Hux B AKTUBHBIE NHankaTopbl
TeMbl 1ab0PaTOPHbIX PABOT | Hackl |dopuenpakt. | o o, 5 0c | AocTwkenns | YyeGHas [esTe/lbHOCTb
noAar., vac. KOMNeTeHUnn

CemecTp: 3

AnpakTnyeckas eguHmua: OCHOBbI KOHCTPYMPOBaHMSA TBEPAOTEbHbIX CBY cxem




1. MaccuBHble CBY
MWKPOMOJIOCKOBbIE LIEnu:

- OCHOBHbIE MapameTpbl JINHUN
N NX OrpefeneHue;

- CBsI3aHHble

MWKPOMO/IOCKOBbIE SIMHUN; 8 6

- cornacyLLme Lenu Ha
PeaKTUBHbIX
(cocpefoTOYEHHbBIX 1
pacnpefenieHHbIX) afeMeHTax
B AvanasoHe CBY.

MK-1/HA.2,
2 MNK-17.B/HA

MpownssogmTca cocTasneHue
OCHOBHbIX a1ropuTMOB
pacyeta Ha 9BM.
PellaloTcs KOHKpeTHbIe
npumepsbl Mo 3afaHnio

2 npenojasarens,
NPOV3BOANTCS PEATUHIOBast
OLIeHKa pe3ynbTaToB

KaXX[0ro.

2. NccneposaHne
TBepfoTensHoro CBY
yCTpOiicTBa:

- U3MepeHue reoMeTpUYeCKmx

Ha pa6oyem MecTe npu
MOMOLLM U3MEPUTENBHOTO
MUKPOCKOMa U3MepsAoTCS
reoMeTpuUecKiie pa3mepbl 1
Mo WU3BECTHbIM aNIropUTMam

pasmMepoB MacCUBHbIX MK-1/HA.2, |onpeaenstoTcs OCHOBHbIE
3/IEMEHTOB U1 OMpefeneHune 12 10 2 MK-17.B/HA |napameTpbl NacC1BHOM
OCHOBHbIX MapameTpos; 2 4acTu yCTpoCcTBa, Npu
- onpegjeneHune BIMaHna MOMOLLM NOACTPOEYHbIX
NOACTPOEYHbIX 3/IEMEHTOB Ha 3/IEMEHTOB OLleHNBaeTCH
OCHOBHble NapameTpbl [ManasoH MOACTPONKM.
yCTpOICTBA. CocTasnsieTcs OTHeT Ha
Gpuragy.
C nomoLLbio MHCTPYKLUMK NO
N3MepeHUAM NPon3BOAUTCA
3. Vamepenme KCB no exogy MK-1/HA.2, ig;’ﬁga paboauero Mecta,
1 BbIXOAY TBEPAOTENBHOIO 14 10 4 MNK-17.B/HA PoBKa

ycTpoiicTea CBY.

N3MepPUTENIbLHOTO TPakTa u
NpPOn3BOACTBO 3aMepOB.
CocCTaBnseTca OTYET Ha

Gpuragy.

2

3.1 lMNpakTnyeckasa noarotToBka

Tabnuua 3.2

dopMbl OpraHmnsaLmn

Copep>KaHue NPaKTUYECKO NoAroTOBKM

Ne TeMbl 3aHATWIA o
3aHATUIA (BnAbl paboT)

1 MaccuBHble CBY Mukpononockosble uenu: | /16 BbINonHseT cnegytolme Buabl pabor:
- OCHOBHbIE MapamMeTpbl IMHUNA N UX peLLeHme NPaKTUYecKmX 3atad ¢
onpefeneHue,; 1CNo/b30BaHMEM NPOMECCMOHASTbHBIX
- CBSI3aHHbIE MWKPOMOIOCKOBbIE INHUN; NPOrpaMMHbIX CPEACTB C LiefbLo
- cOrnacytoLLye Lienu Ha peakTUBHbIX MO/y4YeHNs HAaBbIKOB Pa3paboTKu 1
(cocpeaoTOUEHHbIX 1 pacnpeaeneHHbIX) YMEHMI PaccUnTbIBATb PEXMMbI paboThbl
aneMeHTax B AuanasoHe CBY. aKTUBHbIX 3/1EMEHTOB 1 pa3pabaTtbiBaTb

KOHCTPYKLIMIO YCTPOIACTBA.

2 VccnepoBaHue TBepaoTensHoro CBY N6 BbINonHAeT cneaytoLme Bubl paboT:
yCTpolicTBa: peLueHve NpogecCUoHaIbHbIX 3aaad ¢
- U3MepeHne reOMeTPUYECKUX pa3mepoB LIE/TbI0 MOYYEHNS HABLIKOB 1 YMEHWUI
MacCcVBHbIX 3/1EMEHTOB U OMNpejeneHune paspaboTKmM CTpaTernm n MeETOL0M0rN
OCHOBHbIX NapameTpOB; NCcCNefoBaHNs KOHCTPYKLMIA 3NeKTPOHHBIX
- onpefeneHne BIMSHUSA NOACTPOEYHbIX CpeacTs.
3/1eMEHTOB Ha OCHOBHbIE MapaMeTpsbl
YCTPOWCTBA.

3 WM3mepenve KCB no Bxogy v BbiIXody N6 BbINONHAET cnepytoLme Buibl paboT:

TBEpPLOTE/bHOro ycTpoiicTea CBUY.

peLLieHVie NPOECCHOHANBHBIX 3aa4 C
Lie/bio NOJyYeHUst HABBIKOB 11 YMeHWIA
pa3paboTKyM CTpaTerny N METOA0/OMN
MCCNEe0BaHNS KOHCTPYKLMA 3MEKTPOHHbIX
CpefcTB.




3.2 CamocTosTeNlbHas paboTa obyyaroLlerocsi

Tabnuua 3.3

NHankaTopbl
No Bunabl camocToATeNbHOM paboThl BOCTVDKEHNS
KOMMeTeHLW

Yacbl Ha Yacbl Ha
BbIMOJ/IHEHME |KOHCYbTauun

CemecTp: 3

MK-1/HA.1,MNK-
1/HA.2,MK-17.
B/HA.1,MK-17.
B/HA.2

1 |PIr3/Pedepat 12 10

BbInonHeHne PacyeTHO rpaguyeckoro 3agaHus: [esaTkos M. H. [poeKTrpoBaHye WPOKOMOIOCHbIX
COrNacytoLLMxX YCTPOMCTB CBEPXBbLICOKMX YaCcTOT : y4uebHO-MeToAMYeckoe nocobue / M. H. [1eBATKOB ;
HoBocKb. roc. TexH. yH-T.- HoBocunbupcek, 2018.- 65, [1] ¢. : un., Tabn..- Pexum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000238423 OpraHusawus camocToATeIbHOM paboTbl CTYAEHTOB
HoBOCKMGMPCKOTO rocy4apCTBEHHOrO TEXHUYECKOT0 YHBEPCUTETA | METOANYECKOE PYKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - HoBocnbmpck, 2016. - 19, [1] c. :
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

MK-1/HA.1,MNK-
1/HA.2,MK-17.
B/HA.1,MK-17.
B/HA.2

2 |MMoAroToBKa K 3aHATUSM

MogrotoBKa K 1abopaTopHbIM paboTam : MuKpononockosble CBY-ycTpoinCTBa : METOAMYECKME YKa3aHNS
K nabopaTopHbIM paboTam Mo agvcumnanHe "MukpoanekTpoHuka CBY" ans PO® HanpasneHwmin 211000 un
210700 agHeBHOW 1 3a04HOI thopm 06y4eHuns / HoBocK6. roc. TexH. yH-T ; [cocT. B. C. JaHnnos]. -
HoBocunbupck, 2012. - 54, [2] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000177493

MK-1/HA.1,MNK-
1/HA.2,MK-17.
B/HA.1,MK-17.
B/HA.2

3 |MNoaroTtoBka K atTectauum 33 2

. [OeAtkos I". H. MpoeKkTMpoBaHne MAKPOBOTHOBBIX PYHKLMOH&/IbHbIX Y3/10B : y4eOHO-MeTOANYECKOoe
noco6ue / I". H. [ieBATKOB ; HOBOCKO. roc. TexH. yH-T.- HoBocmbupck, 2019.- 85, [1] c. : un..- Pexxium
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000241255 Aeeatkos I". H. MpoekTuposaHue
LUMPOKOMNOOCHBIX COrNAcyHLLMX YCTPOWCTB CBEPXBBLICOKMX YaCTOT : y4ebHO-MeToamnYecKoe nocobue / T
H. [eBsaTKoB ; HoBOCKG. roc. TexH. yH-T.- HoBocmnbupcek, 2018.- 65, [1] c. : un., Tabn..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000238423

3.3 TexHonoruns oby4eHus

[ns opraHn3aumm 1 KOHTPONA CaMOCTOATE/IbHOM paboThbl 00yYaoLWmMXCcs, a TaKxKe NPOBeAeHNs
KOHCY/bTauuii NPUMEHSOTCA UH(OPMaLMOHHO-KOMMYHUKALLMOHHBIE TeXHonornm (Tabn. 3.4).

Tabnuua 3.4
[JedaTtenbHocTb VHopMauoHHO-KOMMYHMKaLUNOHHbIE TEXHOI0M N
JNnyHbIn TUNOBOW canT:http://ciu.nstu.ru/kaf/persons/201;
MHhopmmpoBaHue Moptan HI TY:http://ciu.nstu.ru/kaf/persons/201; Cpefa
3/IEKTPOHHOr0 06yyeHns HI'TY
KoHcynbTnpoBaHue e-mail:ktrs@ref.nstu.ru; Cpeaa aneKTpoHHoOro obyyeHns HIF'TY
KoHTponb Moptan HI'TY; Cpefaa 31eKTPOHHOro 0by4veHns HI'TY
Pa3Mell|eHIe y4eOHbIX MopTtan HI'TY; Cpefaa aneKTPOHHOro oby4veHns HITY; 36C
marepuasion




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Ne HavnmMeHoBaHVe aKTBHbIX (PopM

1 | Anckyccus

Kpartkoe onucanue npumenenusi: [lonroroBka K JeKIMOHHBIM U TA00OPATOPHBIM 3aHSITUSIM

4. MNMpaBunna atTecTaymm 00y4aroLLnXCcs rno gUCLMNInHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonsioLwas BbICTaBASATb OLEHKN N0 TPaALMOHHON WwKane u 15-ypoBHeBoit ECTS.

KpaTkas nHhopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
OueHnBaeMble BUAbI AeSATENIbHOCTY 00yyatoLLMXCs '%/Ia%: MakcvMasbHbIl 6ann
CemecTp: 3
JlabopamopHuas: 20 | 40

KoHTponupytowme matepuansl NprBoAaaTcs B "Mukpononockosble CBY-ycTpoiicTaa : MeTognyecKue yKasaHna K 1abopaTopHbIM paboTam no AucLmnanHe
"MwKpo3aneKTpoHnKa CBY" ans PO® HanpasneHuii 211000 1 210700 fHeBHOV 1 3a04HOM dopm 06yyeHus / HoBocuG. roc. TexH. yH-T ; [cocT. B. C. laHunos). -

HoBocunbupcek, 2012. - 54, [2] c. : un.. - Pexxum aoctyna: http://elibrary.nstu.ru/source?bib id=vtls000177493"

PI3/Peghepam: | 10

KoHTponupytoLmne MaTepuansl NPUBOAATCS B “OpraHu3aLms caMoCTOATeNbHOM paboTbl CTyAeHTOB HOBOCMBMPCKOrO rocy/japCTBEHHOrO TEXHUYECKOr0 YHMUBEpCHUTETa
MeTOANYecKoe pyKoBoACTBO / HoBOCUG. roc. TexH. yH-T ; [cocT.: KO. B. HukuTuH, T. KO. CypHuHa]. - HoBocmbupck, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTtyna:

http://elibrary.nstu.ru/source?bib_id=vtls000234042"
20 40

OK3amen:

KoHTponupytoLme MaTepuanbl NPUBOAATCS B "OpraHM3aLms caMocTosTeIbHOM pa6oTbl CTyAeHTOB HOBOCUGMPCKOTO rocyjapCTBEHHOTO TEXHUYECKOr0 YHMUBEPCHTETA |
MeToAMYeckoe pyKoBoACTBO / HOBOCKG. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. FO. CypHuHa]. - HoBocmbumpcek, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000234042"

B Tabnuue 4.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPE6OBAHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNNHBI.

Tabnuua 4.2
Dopmbl
Kogabl o KOHTpO/IA
KOMNETEH |/|H,qM KaTopbl AOCTMXEHNA KOMNETEHL NN
~ 3awmTa
unn Pr3/p 3K3ameH

MK-1/H MK-1/HA 1. 3HaeT TexHWYeCKMe XapaKTePUCTUKN N 3KOHOMMYECKIME MoKasaTenm
OTEYECTBEHHbIX 1 3apyOeXHbIX pa3paboToK B 061aCTU PALNO3TEKTPOHHON TEXHUKM, +
[EeNCTBYOLLME HOPMATMBHbIE TPE6OBaHWS W FOCYAapCTBEHHbIE CTaHAAPTH!

MK-1/HA 2. YMeeT oCyLLeCTBATb NAaTEHTHbIA MOWCK, NPOBOANTL CO0P, aHaM3 1

CMUCTEMATM3ALIMIO HayYHO-MCCef0BaTENbLCKOWM MH(OpMaLIMi, POPMYNNPOBaTL LiENW 1 3adaun
Hay4HO-MCcCnefoBaTeNbCKMX paboT B 061acTy €o34aHUA U MPOEKTUPOBaHUS + +
PaAM03MEKTPOHHBIX
YCTPOICTB 1 CUCTEM

MK-17. |MK-17.B/HA 1. 3HaeT cneyudmky coLmanbHO-3KOHOMWUYECKOTr0 PasBUTUS 1 PbiHKA Tpyda B
B/HA |o6nacTv npodheccuoHaibHOM AesTENbHOCTY B CBOEM PErVIOHE.




MK-17.B/HA 2. YMeeT peLuath NpogeccroHasibHble 3aa4m Ha NPeanpusTUsax v B
opraHu3auuax NponILHON 0TPacan CBOEro pervoHa.

®OH[ OLEHOYHBIX CPEACTB MO AVCLMMIMHE NpeAcTaBneH B npunoxeHun Ne 1 K pabouel
nporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Tpyxun, M. I1. KomnsrorepHoe MoaennpoBaHue u nmpoekTuposanue POA: cucTeMHbIi moaxo.
Yacts 1 : yueOHuk amst By3os / M. [1. Tpyxun. — Cankr-IletepOypr : Jlanp, 2022. — 408 ¢. —
Tekcr : anexTpoHHsIi // JlaHb : 3neKTpoHHO-OMOMHMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/197548 (nata oopamenus: 04.04.2022). — Pexxum moctyma: s
aBTOPH3. MOJIB30BATEIICH.

[ononHnTenbHas nuTepaTypa

1. {anunos B. C. Mukpoanektponuka CBY : [yueGHOe mocoOue 1ist By30B MO CIIEUATBHOCTH
210201 "IIpoexTpoBaHue ¥ TEXHOIOTHS PAAHO3IEKTPOHHBIX cpeacTs” Hampasienns 210200
"[IpoexkTrpoBaHue 1 TexHOJIOTrHs 31eKTpoHHBIX cpencts"] / B. C. [lanunos. - HoBocubupck, 2007.
- 291 c. : un.. - Pexxum poctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000071150

2. Camosoii I'. C. MukpoBOJTHOBaAsI M KBAHTOBasI 3JIEKTPOHUKA : yueOHoe mocooue / I'. C. CamoBoii ;
HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2010. - 155, [1] c. : m., Taba.. - Pexxum mocrtyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000125829

3. HessatkoB ['. H. MogenupoBanue 1 aBTOMaTU3UPOBAHHOE IMPOSKTUPOBAHUE IIIMPOKOMOIOCHBIX
npeoOpa3oBaTeieil 4acToThl ;| yueOHoe mocooue / I'. H. [lesatkoB ; HoBocHO. roc. TexXH. yH-T.-
Hosocubupck, 2010.- 66, [2] c. : wr., Tabmn..- Pesxxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000132392

4, lllocrak, A. C. Aurenns! u ycrporictea CBY : yue6HOe mocobue / A. C. IllocTak. — Mocksa :
TYCYP, [6.r.]. — Yacts 1 : Yerpoiictea CBY — 2012. — 124 ¢. — TekcT : 31eKTpOHHBI //
Jlans : anexTpoHHO-OnOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/5439 (mata
obpamenus: 05.04.2022). — Pexxum goctyna: 1uist aBTOPHU3. TIOJIB30BATENCH.

VIHTepHeT-pecypcehbl
1. PagunorexHuka u 371eKTPOHUKA : )KypHaI. — TekcT : anexkrponnsiii / UKL AkageMkHuUTA : CAWT. —
ISSN 0033-8494. — URL: https://sciencejournals.ru/journal/radel/ (zara o6pamenus: 07.04.2022).
2. Imutpues, E. E. OcuoBsl monenuposanus B Microwave Office : [yde6Hoe mocooue] / E. E.
Hmutpues. — 2009. — Tekcrt : anekrponssiii // ArchivKnig. COM : caiit. — 2010— . — URL:
https://topknig.pro/kompyuternaya-literatura/38129-osnovi-modelirovaniya-v-microwave-office-20
09.html (gara o6pamenus: 05.04.2022). — Pexxum noctyma: 1Jiss aBTOPU3UP. TTOJIE30BATENEMH.
3. [IpoextupoBanue monockoBeiX ycrpoincTB CBY : yueGHOe mmocobme. — YapsHOBCK, 2001. — 123cC.
— Tekcrt : anexTponHsiii / EnnHOe 0KHO nocTyma k o0pa3oBaTesibHBIM pecypcam : [caiit]. — URL:
http://window.edu.ru/resource/333/26333 (mata obpamenus: 04.04.2022).

6. MeToauueckoe 1 NporpaMMHoe obecriedeHre, MHPOPMaLMOHHbIE TEXHOIOM K

6.1 MeTopgunyeckoe obecreyeHne

1. [essatkoB I'. H. [IpoexTrpoBanne MIMPOKONOJOCHBIX COINIACYIOIIUX YCTPOMCTB CBEPXBBICOKHUX
4acToT : yueOHo-MeToauyeckoe nocobue / I'. H. JlesitkoB ; HoBocHO. TOC. TEXH. YH-T.-
HoBocubupck, 2018.- 65, [1] c. : mir., Tabm..- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000238423

2. leBsatkoB . H. [IpoexTupoBaHre MUKPOBOTHOBBIX ()YHKIIMOHATBHBIX Y3JIOB :

yuebHO-MeTonmueckoe mocodue / I'. H. JleBsitkoB ; HoBocu®. roc. TexH. yH-T.- HoBocuOupcCK,
2019.- 85, [1] ¢. : mi..- Pesxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000241255




3. MukpomnonockoBeie CBU-ycTpoiicTBa : MeTogudecKkue yKa3aHus K 1a00paTopHBIM paboTaM 1o
aucourinHe "Mukpoasnextponunka CBY" nins PO® nanpasnennii 211000 u 210700 gaeBHOM 1
3a04HOM popm 00yueHus / HoBocub6. roc. rexH. yH-T ; [cocT. B. C. Jlanumnog]. - HoBocuoupck,
2012. - 54, [2] c. : min.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000177493

4. OpraHuzanms CaMOCTOSTEIbHON paboThl cTyaeHTOB HOBOCHOMPCKOTO rocy1apCcTBEHHOTO
TEXHUYECKOTO YHUBEPCUTETA | METOANUECKOE pykoBoacTBO / HoBocuO. roc. TexH. yH-T ; [cocr.: FO.
B. Huxurtun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme

1 ITakeT mporpamm 151 KOMILIEKCHOTO IMPOEKTHPOBAHUS 3JIEKTPOHHBIX ycrpoiictB Cadence
OrCAD PCB Design University Edition

2 ITaket oducHbix npunoxxkernuii Microsoft Office

6.3 VIH(hopMaLMOHHbIe TexXHOMoru

Mpw ocyLecTBeHM 06pa3oBaTelbHOro MpoLecca Mo AUCLMNANHE NPUMEHSAKTCA 3/IEMEHTbI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHO/ONMMi, @ TaKXe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/eNCTBUS B 3/IEKTPOHHOM MH(OpMaLMOHHO-06pa3oBaTesibHow cpedbl HITTY.

7. MaTepuanbHO-TeXHNYECKoe 0becneyeHme

KomnnekT 060pyaoBaHus

No HanmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHbIi Knacc Ne38 BbINOJIHEHME 1a60PATOPHbIX N MPAKTUYECKUX
pab6ot Ha MK




