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[Mpodwis — OnTuYecKkue CUCTEMBI U ceTu CBsI3U (11 Habopa 2023)
dopma oOyueHust: 3aouHast



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

IToaroroBka 6y,]1y1].[€1"0 CIienajanucra B o0JtacTu I/IHCI)OKOMMYHI/IKaL[I/IOHHbIX TEXHOJIOTUHA M CUCTEM
CBA3U K HpaKTI/I‘leCKOﬁ JEATCJIBHOCTH B obOJylact  obecrieyeHus TCJI@KOMMYHI/IKaHHﬁ 3a CYET
N3y4YCHUA UMHU CXCMOTEXHUYECKOI'O PEHICHUS Y3JIOB U YCTPOI;'ICTB CHUCTEM KaHAJIOB CBA3MU.

3anauv N3yyeHus TUCIUILIMHBL:

Pa3BuTHe HaBBHIKOB PAaCUYETHO-NPOEKTHON [JEATEIbHOCTH B OCBOEHMM MpOLEAyp yueOHOro
IIPOEKTUPOBAHUS JIEKTPOHHBIX YCTPOUCTB
Pa3BuTrEe HAaBBIKOB KCIIEPUMEHTAIBHO-UCCIIEIOBATEILCKON PabOTHl IO OCBOSHHMIO IPOIIE/LYPhI
aHaJIM3a aHAJIOTOBBIX U IIU(POBBIX SJEKTPOHHBIX CXEM

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

Vuebnas pucimmmHa «CXeMOTEXHMKA TEJIeKOMMYHHMKAIIMOHHBIX YCTPOHMCTB»  SIBJISETCS
o0s13aresibHOM, BxoauT B 610k 51.0.11.02 ducimruivHa n3yyaercs Ha 3 Kypce, B 5 ceMecTpe.

1.3. O6beM AUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B YueOHOM
padoThI
OO0mas TpygoeMKOCTb JTUCIAIUTMHBL (MOJIYJIsI) cocTaBisieT 3 3aueTHHIX(bie) eauHuIl(br), 108
YacoB.

Buanl 3agatuii Cemectp 5 Bcero yacos
OO11ast TpyI0EMKOCTb 108
AyJIUTOpHBIE 3aHATHA, B T.4. 12 12
Jlekumonnsie (JIK) 4 4
[IpakTrueckne (CEeMUHAPCKUE) 4 4
I13, C3)
Jlabopatopusie (JIP) 4 4
CamocrosiTesibHas paboTa 96 96
cryaenroB (CPC)
dopma IpoMeRyTOUHOU 3auer 0
aTTeCTallMu B CEMECTpe
KypcoBas padora (kypcoBoi
npoekT) (KP, KIT)




2. [IepedyeHb IIAHHPYEMBIX Pe3yJabTAaTOB 00YUYEHHS MO JUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMH Pe3yJbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHON MPOrPaMMbl

[Tnanupyemble pe3yJibTaThl OCBOCHHUsI 00pa30BATEILHON

[Inanupyemsle pe3ynbTaThl

POrpaMMbl 00yYeHUs 0 TUCITUTUTHE
Kon u WHIuKaTOpPBI TIOCTHKEHUS JleCKpUnTOpBI: 3HAHUS, YMEHUS,
HaVMEHOBAaHHE KOMITETeHITUH, (hopMUpyeMbIe B HABBIKU U (WMJIH) OITBIT JEATEIILHOCTH
KOMIIETCHITUH paMKax JUCHUILTAHBI
IIK-1 Croco0HOCTh OCYILIECTBJIAATh | 3HATH! MonTtax, HaJaJIKy,
MOHTaX, HaJagKy, HACTPOWKY, | HACTPOWKY, peryJIUPOBKY, OIBITHYIO
PEeryIrpoBKY, OMBITHYIO TMPOBEPKY | mpoBepky paboTOCIIOCOOHOCTH,
PabOTOCTIOCOOHOCTH, WCIIBITAHWSI W | UCTIBITAHUS U C/IAYy B 9KCIUTYaTaIHIo
Cl1avy B 9KCIUTyaTaIuIo COOPYKEHUH, | COOpYKEeHMIA, CpelcTB u
CpeICTB ¥ 00OPYIOBaHMS CETEH 000pyIOBaHUs ceTel
VYMmerb: OcyllecTBisiTh  MOHTaX,
HaJIAIKy, HACTPOUKY, PEryJupoBKY,
OTIBITHYIO MIPOBEPKY
padoTOCIIOCOOHOCTH, WCIIBITAHUS U
cllavy B 9KCIUTyaTaIHIo COOPYKEHHUH,
CpeICTB U 00OPYAOBaHHMS ceTei
Bnanets: CriocoOHOCTBIO
OCYIIIECTBIIATh MOHTaX, HAJIAJIKY,
HACTPOWKY, PETryJIUPOBKY, OMBITHYIO
MIPOBEPKY PpadoTOCIIOCOOHOCTH,
UCTIBITAHUS U CIAUY B 9KCIUTyaTaIIUIO
COOPYXKEHHUI, CpeICTB "
000pyIOBaHuUs ceTe
[1K-3 CriocoOHOCTh OCYILLUECTBJIATh | 3HaTh: MoHrax, HACTPOMKY,
MOHTaX, HACTPOWKY, PEryJIUPOBKY | peryJmpoBKy TECTHpPOBaHUE
TECTUPOBaHUE obopynoBaHus, | obopynoBaHUs, OTPAOOTKY PEKMMOB
OTpadOTKYy  peXuMOB  paboThl, | padOTh, KOHTPOJIL  MPOEKTHHIX
KOHTPOJIb TPOEKTHBIX IMAapamMeTpoB | mapamMeTpoB padOTHI, WCIBITAHUS

paboThI, UCTIBITAHUsT 0OOPYAOBAHKS
CBA3U OOEeCIIEYeHHE COOTBETCTBHUS
TEXHAYECKUX napaMeTpoB
MH(OKOMMYHUKAIIMOHHBIX ~CHUCTEM
u/um 1704 COCTABJIAIOILNX,
yCTaHOBHeHHHM SKCHHyaTaHI/IOHHO-
TEXHUYECKMM HOpMaM

060py,[IOBaHI/IH CBS3M O0ecreyeHue

COOTBETCTBUA TEXHUYECKUX
rapaMeTpoB

MH(OKOMMYHUKAIIMOHHBIX ~CHUCTEM
u/nnm ux COCTAaBJIAIOIINX,

YCTAHOBJICHHBIM 3KCILTYyaTallUOHHO-
TEXHUYCCKUM HOpMaM

VYmers:  OcCylIeCTBISATh MOHTAX,
HACTPOMKY, PEryJMPOBKY
TECTUpPOBaHKE 000py10BaHUs,
OoTpabOTKY  pEKUMOB  padOTHI,
KOHTPOJIb TIPOEKTHBIX TapaMeTpOB




paboThI, UCTIBITAHUST 0OOPYIOBAHKS
cBA3U oOeclieyeHne COOTBETCTBUS
TEXHUYECKUX napaMeTpoB
HH(pOKOMMyHHKaHHOHHbIX CUCTEM
/v nx COCTaBJIAIOLLNX,
YCTaHOBJICHHBIM 3KCILTyaTalliOHHO-
TEXHUYECKUM HOpMaM

Bnanets: CriocoOHOCTBIO
OCYILIECTBJISATh MOHTaX, HACTPOMKY,
PEryJIMPOBKY TECTUPOBaHUE

000py10BaHus1, OTPAOOTKY PEKUMOB
paboOThl,  KOHTPOJIb  MPOEKTHBIX
napaMeTpoB paOOThl, HCIBITAHUS
000py/IOBaHUsI CBSI3U OOecreueHne

COOTBETCTBUS TEeXHUYECKUX
napameTpoB

MH(OKOMMYHUKAIIMOHHBIX ~CHUCTEM
u/vm ux COCTaBJISIOIIKX,

YCTAaHOBJICHHBIM 3KCILTYaTallMOHHO-
TEXHUYCCKUM HOpMaM

ITK-4

CriocoOHOCTh MTPOBOJIUTH
MOHUTOPUHT COCTOSIHUS
000OpyIOBaHUSI,  y4eT  OTKa3OB
00opyIOBaHus, BeJICHUSI
JOKYMEHTAITHH, npoBejicHe
PEMOHTHO-BOCCTAaHOBUTEIbHBIX

pador 17 TJTAHOBO-

NpOo(UIAKTUIECKUX PadboT

3HaTh: Y4eT 0TKa30B 000py/I0BaHHUS,
BeJCHUSA JOKYMEHTAll1H,
MpoBeIeHUE PEMOHTHO-
BOCCTAHOBHUTEJIBHBIX padot "
TIAHOBO-TIPOOUITAKTHUECKUX PadoT

VYMmerb: IIpoBOAUTE MOHUTOPUHT
COCTOSIHUSI  OOOpYAOBaHHS, yuer
OTKa30B 00OpYyIOBaHMS, BeICHUS

JOKYMEHTAIIUH, MPOBEICHUE
PEMOHTHO-BOCCTAHOBUTEJILHBIX
padot " IUIAaHOBO-

POPUIAKTUIECKHUX padoT

Brnaners: IIpoBenenuem
MOHUTOPUHTa COCTOSTHUS
000pyI0BaHUs

3. Conep:xkanne qUCHUNLIAHBI

3.1. Pazgeqnl U COUILINHBI H BUABI 3 aHATHH

3.1 CTpykTypa JHCOMIIHHBI JUIA 3209HOH ()OPMBI 00yUeHH A

|M0le)'[b | Howmep |HaI/IMeHOBaHI/IC

Tewms! pazgena

| Bcero |AyI[I/ITOprI | C |




pasnena pasnena 4acoB | € 3aHATUA P
C
J |1 [ JI
K |3 [P
(C
3)
1 1.1 OcHoBbI Oy dusznyeckre OCHOBBI 14 012 |0 [12
POBO/IHUKOBOM padoThI
3JIEKTPOHUKH. HOJTyIIPOBOTHUKOBBIX
npudopoB. bunosspHsle u
H0JIEBbIE TPAH3UCTOPHI.
KoMmioneHTsI
OITO3JIEKTPOHUKH.
1.2 OcHoBHI DJIEKTPOHHbIE 20 1 (0 |2 |17
aHaJIOrOBOI YCUJIUTENIbHBIE
CXEMOTEXHUKHU YCTPOWCTBA.
3JIEKTPOHHBIX CxeMOTexXHHMKa
CPEACTB. yCHIIUTENEN.
CxeMOTexXHHMKa
reHepaToOpOB.
2 2.1 [udpposas OcHoBbI 11MPOBOI 14 0 [0 [13
CXEMOTEXHHUKa CXEMOTEXHUKHU
3JIEKTPOHHBIX 3JIEKTPOHHBIX CPEACTB.
CPEJCTB. OcHOBBI TEOPUM
JIOTUYECKUX
(mepekJIIoYaTebHbIX )
pyHK1IMIA.
22 CxeMoTexHMKa CxeMoOTeXHHMKA 35 2 ({2 (30
M@ poBbIX M POBBIX YCTPOUCTB
YCTPOICTB KOMOMHAIIMOHHOTO THIIA.
CxeMOTexHUKa
IM(PPOBBIX YCTPOUCTB
M0CJIE10BATEIbHOCTHOT'O
TUIIA.
3 3.1 BBenenue B Mu [TonynpoBoIHUKOBas 25 0 |0 |24
KPOITPOLIECcCOp namaTb. CTpyKTypa
HYIO TEXHUKY. MUK POITPOLIECCOPHOM
CHUCTEMBI.
Wroro 108 4 14 |96

3.2. Conep:xkanue pa3jaesoB JUCHHUILIMHBI

3.2.1. JIekiHoHHbBIE 3aHATHSA, COJEPKaHNe H 00beM B Yacax

|M0le)'[b | Howmep |

Tema

Copepxanue

TpynoemMKocTb




paznena (B yacax)
| 1.2 DJIEKTPOHHbIE OcHOBHBIE TapaMeTpHI U 1
YCHIIUTEJIbHBIE XapaKTEPUCTUKH yCUIIUTETIEN.
YCTPOICTBA. YcunurensHble Kackaasl Ha
CxeMoTexHHUKa OWIOJISIPHBIX TPAH3UCTOPAX.
YCUJIATEJIEN. YcumTenbHble KacKka bl Ha TOJIEBBIX
CxeMOTeXHHMKa | TPAH3UCTOPaX. Y CUIIMTEINA MOIIHOCTH U
TEHEpPaTOpOB. | yCWJIMTEJM [TOCTOSTHHOTO TOKa. Pexxumel
PabOTHI yCHIITENIBHBIX KACKAIOB.
2 2.1 OcHoBBI Jlornyeckue (pyHKLIMY U SJIEMEHTHI. 1
uudpoBon AKCHOMBEI, 3aKOHBI, TOXJIECTBA 1
CXEMOTEXHUKHU TEOpeMBI areOpsl JOruKy (OyJ1eBoi
3JIEKTPOHHBIX ayreophl).
CPEACTB.
OcHoBBI
TEOpUH
JIOTUYECKMX (I
epeKJIIYaTesib
HbIX) (DYHKIIMH.
2.2 CxeMoOTexXHUKa KomOnHaIMoHHbIE JIOTHYeCcK1e 1
M@ poBbIX YCTPOWCTBA: MK(PATOPbI U
YCTPOICTB KOM JemunpaTopbl, MyJIbTUILIEKCOPHI U
OMHAIIIOHHOTO AEeMYJIbTUIIIEKCOPBI, CyMMATOPHI,
THUMA. M(pPOBbIE KOMITAPATOPHI,
CxeMoTexHHMKa | mpeoOpa3oBaTe KOA0B, apu(pMeTHKO-
M(POBBIX JIOTUYECKOE yCTPOICcTBO. TpUrrepsl u
YCTPOWCTB Noc | LudpoBble aBTOMaThl. PazHOBUAHOCTH
JIEIOBATEILHOC RS-tpurrepos.
THOTO THIIA.
3 3.1 [TonynpoBoauu O06o01eHHast CTPYKTYpa 1
KOBas aMSTh. MHKpOIpoLeccopa. ¥ CTpOHCTBO
CrtpykTypa Mu MUK poKoHTposuiepoB AVR. TlamsaTts
KPOIpOLIECCOp IPOrpaMM M NaMATh JAHHBIX.
HOW CHCTEMBI. Perucrposas namsrs.
3.2.2. IlpakTHYeCKHE 3aHATHS, COJdepP KaHue H 00’beM B yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 dusnueckue CriocoObl BKIIIOUEHHsT OUTTOJISI PHBIX 2
OCHOBBI TpaH3UuCcTOPOB. OCHOBHBIE PEXUMBI
padOTHI MOTYTIP padoTsl Tpan3uctopa. CriocoOs!
OBOJIHMKOBBIX BKJIIOUEHU s MIOJIEBBIX TPAH3UCTOPOB.
puOOpOB.

bunonapusie u




IIOJIEBBIE

TPaH3UCTOPBHI.
KommnoneHnTs! 0
MITO3JIEKTPOHU
KH.
2 22 CxemoTexHMKa RS-Tpurreps! Ha nornueckux 2
U(PPOBBIX aeMeHTax. PyHKIMOHAJbHBIE Y3JIbl Ha
YCTPOMICTB KOM 6a3e peructpon ciBura. OCHOBHbIE
OMHAIIMOHHOTO CTPYKTYPBbI OIEPATUBHBIX
THIIA. 3aIIOMMHAIOIIMX YCTPOWCTB.
CxeMOTexHMKa
LM(PPOBBIX
YCTPOWCTB TIOC
JIEIOBATEJIBHOC
THOT'O THUIIA.
3
3.2.3. JIabopaTopHble 3aHSTHS, COJlepP:KaHue H 00'beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paznena (B "acax)
1 1.2 DJIEKTPOHHbIE CxeMOTeXHMKa YCUJIUTEIEH. 2
YCUJIUTEIIbHbIE DKcrepuMeHTalbHasl YacTh:
YCTPOHCTBA. UCCJIeIOBaHNUE NTapaMETPOB
CxeMoOTexHHKa OTEpAIIMOHHBIX YCUIUTENeN U
YCUJIATEJIEN. AQHAJIOTOBBIX YCTPOWCTB Ha OCHOBE
CxeMoOTexHHKa OIEpalMOHHBIX YCUIUTENIeN Ha
TeHEepaToOpOB. 71a00paTOPHOM CTEHJIE.
2 22 CxemorexHuka | CxemoTexHMKa U(PPOBHIX YCTPOUCTB 2
U POBBIX KOMOWHAIIMOHHOT'O THIIA.
YCTPOMCTB KOM DKcnepuMeHTaIbHAs YacTh:
OUHAIIMOHHOTO UCclieIoBaHue Kojiepa, AeKoaepa,
THIIA. MYJIbTUIUIEKCOPA U IEMYJIbTUILIEKCOPA
CxeMOTexHMKa B nporpamme Logisim.
IU(PPOBBIX
YCTPOWCTB TOC
JIeOBATEJIbHOC
THOT'O THUIIA.
3
3.3. Conep:xanue MaTepuaJoB, BLIHOCHUMBIX HA CAMOCTOSATEJbHOE H3yYeHue
Mounyne | Homep | CopepxaHue MaTepualios, Bunbl camocrositenbHOM TpyaoeMKkocTh
paszena BBIHOCHMOT'O Ha AEATEJIbHOCTH (B yacax)




CaMOCTOSAITEJIBHOE
U3y4YeHHE

1.1

DJIeKTPONPOBOJHOCTD
MOJIyTIPOBOTHUKOB.
[TonynpoBOIHUKOBBIE
auobl. bunosisipHeie
TpaH3ucTopbl. OCHOBHBIE
napamMeTpbl OUIOJISIPHBIX
TpaH3uCcTOpoB. [ToseBbie
TPaH3UCTOPBHI.
DJICKTPOHHBIE TTPHOOPHI C
OTpULIATEJIbHBIM
g depeHmanbHbIM
COIPOTUBJICHUEM.
KommoHneHTsI
ONTOJIEKTPOHUKHU:
W3JTyYalolye U0/,
(poropesucropsl,
(poToamoabI, OMTPOHBI.
BakyymHbIe
JIIOMUHECLIEHTHbIE
VH/IUKATOPBHI.
DIEKTPOTIOMUHECIICHTHbIE
VH/IUKATOPBHI.
KuakokpucTalIM4ecKue
VH/IUKATOPBHI.
[TonynpoBOIHUKOBBIE
3HAKOCUHTE3UPYIOIINE
MHIUKaTopsl. lucren.
Jlazepsl.

BbinosiHeHre JOMAITHUX
KOHTPOJIbHBIX padoT;
padoTa ¢ 3JIeKTPOHHBIMU
00pa3oBaTeIbHBIMU
pecypcamu

12

1.2

OnepalioHHbIE
yermmrenn. O6mactu
NIPUMEHEHH ST
OIepalIOHHBIX
yCcUuTeen B
3JIEKTPOHHBIX CXEMaX.
I'enepaTopsl
NIEKTPUUECKUX KOJIeOaHMI
Y 3JIEKTPOHHbIE KJTIOYH.
OcCHOBHBIE TapaMeTpsl U
XapaKTePUCTUKH
OIepaliOHHBIX
yeunurenen. [Ipumepsl
UCIIOJIb30BAHUS
OTEePAIIOHHBIX
ycHmTeNerd 1 0OpaTHbIX
CBSI3€1 B 3JIEKTPOHHBIX
cxemax.['enepaTtopsl

Brimonnenue JOMAIIIHNX
KOHTPOJIbHBIX padoT;
00paboTKa U aHAIHN3

MOJTyYEHHbIX JaHHBIX,
COCTaBJICHUE OTYETA U

OTBETOB Ha BOIPOCHI IO

nadopaTopHO# padoTte

17




KBapuieBbie renepatopsl.
['eHeparops! Kosie0aHUi
PSAMOYTOJIbHOI (POPMBI
(MyJILTUBUOPATOPBI).
DJIEKTPOHHBIE KJIIOYM.
HNcnonb3oanne MOII-
KJIIOYEN B SJIEKTPOHHBIX
YCTPOWCTBAX C
MEPEKII0YaEMBbIMU
KOH/IEHCATOpaMH.

TapMOHUYCCKUX CUTHAJIOB.

2.1

[IpencraBnenue u
npeodpa3oBaHKe
JIOTUYECKUX (PYHKLMI.
[ToHsATHE O MUHUMU3ALIMN
JIOTUYECKUX (PYHKLMI.
CTpyKTypa v PUHLIUIT
AEVCTBUSA JIOTUIECKUX
371eMeHTOB. OCHOBHBIE
napamMeTpsl 1
XapaKTEPUCTUKU
JIOTUYECKUX 3JIEMEHTOB.
MeTobl MUHUMU3ALMN
JIOTUYECKUX (PYHKLMIA.

BprinonHeHue JOManHUX
KOHTPOJILHBIX padoT;
paboTa ¢ 3JeKTPOHHBIMU
00pa3oBaTeIbHBIMU
pecypcamu

13

22

Peructpsl 1 cuérumku.
3arnomMuHalomme
3JIEKTPOHHBIE YCTPOWCTBA.
Cratuyeckue u
AMHAMUYECKUe
OlepaTUBHBIE
3aIIOMMHAIOLIE
ycrpouctsa. [ToctosaHHbIE
3aIIOMMHAIOLIE
YCTPOWCTBA.
DHeproHe3aBUCUMbIE
OlepaTUBHBIE
3aIIOMMHAIOLIE
ycrpouictBa. CTpyKTypHas
cxema PII3Y-3C.

Y cnoBHbIe 0003HAUEHUS
MHUKPOCXEM U CUTHAJIOB
yIIpaBJICHUSA
3aIIOMHUHAIOLIUMU
ycrpoucteamu. Pani-
namATh. TpurrepHas cxema

Ha JIByX YCUJIMTEJIbHBIX
kackagax. JK-tpurrepsl. D-

tpurrep u T-Tpurrep.

Brimonnenue JOMAIIIHNX
KOHTPOJIbHBIX padoT;
00paboTKa U aHAIHN3

MOJTyYEHHbIX JaHHBIX,
COCTaBJICHUE OTYETA U

OTBETOB Ha BOIPOCHI IO

nadopaTopHO# padoTte

30




Hecummerpuunbie
Tpurrepbl. CIBUroBbIE
peructpsl. CUHXpOHHbIE
CIIBUTOBBIE PETUCTPHI C
OOpaTHBIMU CBS3SIMH.
JIIBOMYHbIE CYETUMKH.
Cuerunku ¢
IIPOU3BOJIbHBIM
K03 pUIMEHTOM
nepecuera. CYETUUKH C
NepEMEHHBIM
K03(pPUIIMEHTOM
nepecyera. CUETYMKU HA
OCHOBE PErucTpOB C/BUIA.
['eHepaTopsl cirydailHbIX
[IOCJIEIOBATEILHOCTEN.
YcrporictBa
(popmupoBanus
M0C/Ie10BaTEIbHOCTEN
Yomma. CxemoTexHHKa
IM(POBBIX YCTPOUCTB
M0CJIeJOBATEIbHOCTHOTO
TUIA. DKCIIEPUMEHTAIbHAS
gacTh: ucciiegopanue AJIY
B nporpamme Logisim.

3.1

DHeproHe3zaBUcUMast
namsite. BHyTpeHHss
ornepaTUBHAsl CTaTUYECKAas
namAaTh. Cucrema
IIPEPBHIBAaHU.
[Tepudpepuiinbie
yCTpOiCTBa
MUKPOKOHTPOJIEPOB
AVR, Taiimepsl u
CUETYUKH.
YHuBepcanbHbI
[IOCJIEIOBATEILHBIN
IIPUEMOIIEPEIATUHK.
Uurepdeiic JTAG.
Iloncucrema namaT
MUKPOIIPOLIECCOPA.
[Toacucrema BBOAA/BBIBO/IA
MUKPOIIPOLIECCOPA.
IToncucrema npepeiBaHUi
MUKPOIIPOLIECCOPA.
[loncucrema npsmoro
JOCTyNa B MaMsITh
MUKPOIIPOLIECCOPA.

10

BprinonHeHre JOManHuX
KOHTPOJILHBIX padoT;
paboTa ¢ 3JeKTPOHHBIMU
00pa3oBaTeIbHBIMU
pecypcamu

24




OpHOKpHCTaIbHBIE
MUKpOIBM. Crpykrypa
MUKPOIIPOLIECCOPHOU
CHCTEMBI.
DKClepUMEHTaIbHasA
YacTh: UCCIIEIOBaHNE
ycrpoictea namatu O3Y u
I13Y B nporpamme
Logisim.

4. ®oH OLIEHOYHBIX CPE/ICTB /IJIsI IPOBeIeHUs TEeKYIeH H MPOMe KyTOYHOMI
aTTecTalui 00y4aKIIUXCS M0 JAUCIHIIIHHE

(DOHI[ OLICHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCraguu 110 HUTOI'aM
OCBOCHUSA NJUCHUIUIVHBI ITPEACTABJIEH B IIPUJIOKECHUM.

DoHA OLIEHOYHBIX CPEACTB

5. Yue6HO-MeTOAMUecKoe 1 HH(OpMaANIOHHOE O0ecneyeHne JHCIUIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHbIe N3JaHUA

1. I'yces, B. I'. DneKTpoHNKA U MUKPOIIPOIIECCOpHast TeXHUKA [TeKcT] : yueOHUK ISl CTyICHTOB
By30B / B. I'. I'yces, 0. M. I'yces. - 4-e u3n., u gon. - M. : Beicinas mkosna, 2006. - 799 c.

2. bamapun, C. A. TeopeTueckue OCHOBBI JIEKTPOTEXHUKHU. Teopusi 3NEKTPUUECKUX Lieneu 1
neKTpoMarauTHoro mnonst [Tekcr] : yue6. mocoOue [uisi CTyAEHTOB BY30B, OOYYalOIIUXCS I10
HalpaBJICHUIO MOJrOTOBKU "DJIEKTPOTEXHUKA, JIEKTpPOMEXaHUKa U 3j1ekTporexHosnorun" / C. A.
Bamapun, B. B. denopos. - 4-e u3j., nepepad. u jor. - M. : Akagemus, 2010. - 360 c.

3. Vaiikepiu, . @. [IpoextupoBanue nudpossix ycrpoiicts [Teker]. T.1 / 1.d. Vaiikepnu; [lep.
c anrn. E.B. Boponoga, A.JI. JlapuHa. - M. : [Toctmapker, 2002. - 544 c.

4. Boponkos, 3. H. TeepnotenbHas anekTpoHuka [Tekct] : mpaktukyMm: yued. mocodue mjist
CTyAGHTOB BY30B, OOyyalIMXCA 10 HANpaBJIEHWIO TOArOTOBKM  "DJIEKTPOHUKA U
MuKpodekTpoHuka" / . H. Boponkos. - M. : Akagemus, 2010. - 127 c.

5. Jlauun, B. . Dnextponuka [Tekcr] : yued. mocodue ajis CTyAeHTOB TexH. By30B / B.U. Jlauus,
H.C. CaBenos. - 4-e uzn. - PocroB H/]] : ®enukc, 2004. - 576 c.

6. KypHansl: «Panno», «TelleKkOMMYHUKAIIMOHHBIE CUCTEMBI U CETH».

7. B.W. Boiiko CxemotexHuKa 31eKTpoHHbIX cucteM. C-I1. «BHV-IlerepOypr»,2004

8. K.K. I'omoronoB Tpanzucropusie niernu.—CI16.: BXB-Iletepoypr, 2002

9. B.C. T'onpamreiin, H.A. Cokonos, I'.I". AnoBckmii. Cetu cBsizu. — C-I16.: BXB-Ilerepoypr,
2010. 400 c.

10. E.1. YrpiomoB Ludposas cxemorexuuka. CI16., BXB-CIIo, 2002..

5.1.2. NI3nanuga n3 DbC

1. B.B. BencnaBckuii Beesenre B yueOHOE MPOEKTUPOBAHUE JIEKTPOHHBIX YCTPOHCTB. —YunTa:
Akcnpecc-tunorpacdus-3a6l TTIY, 2008. -132c.
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http://work.zabgu.ru/fos/16/16.8/11.03.02-%D0%911.%D0%9E.11.02.-%D0%A1%D1%85%D0%B5%D0%BC%D0%A2%D0%9A%D0%A3-%D0%A2%D0%9A-20.pdf

2. NndopmaliioHHble TEXHOIOTUU MPOSKTUPOBAHUSI PaIMO3JIEKTPOHHBIX cpelcTB [Tekct] : yueo.
nocodue I CTYAGHTOB BY30B, OOyYalIMXcsa 1O crenuanbHocTd "[IpoekTrpoBaHue U
TEXHOJIOTUSl PaMOIEKTPOHHBIX cpelacTB" HampaBieHus1 "[IpoeKTMpOBaHME U TEXHOJIOTUS
3JIEKTPOHHBIX cpeAcTB”. - M. : Akagemus, 2010. - 381 c.

5.2. JlonoqHUTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHbIe N3 JaHUA

1. KaranoB, Bumbsam Wnbnu. Paguorexnudveckue menu W curHaisl. JlaBopaTOpHBIT
KOMITBIOTEPU3UPOBAHHBIN TPAKTUKYM : y4yeO. mocodue. - MockBa : ['opsiuast smHus-Tenekom,
2004. - 154c. : w. - ISBN 5-93517-163-5 : 283-00.

2. lanbniepuH, Muxaun BraguMupoBuy. DIeKTPOTEXHUKA U 9JIEKTPOHMKA : yyeOHHK. - MockBa :
®opym, 20009. - 480 c. - ISBN 978-5-91134-091-9. - ISBN 978-5-16-002837-8 : 154-10.

3. Bencnagckwuii, B.5. YueOHoe MpoeKTUpOBaHUE YCTPOWCTB BHIYMCIUTENIBLHON TEXHUKH : y4eO.
rocodue / Bencnasckuil B.B. - Yura : Yurtl'Y, 2010. - 140 c. - ISBN 978-5-9293-0503-0 : 6/11.

4. Bencnaeckuii, B. b. MonenrpoBaHue 371€KTPOHHBIX CHUCTEM HMCTOYHHUK-NpUEMHUK [Tekcrt] :
moHorp. / otB. 3a Beim. C.E. Crapoctuna. - Ywmra : 3a6lTIIY, 2012. - 139 c. - ISBN
978-5-85158-87-47 : 139-00.

5. Bencnaeckuii, B.b. YuebHoe mpoekTHpoBaHHE JIEKTPOHHBIX YyCTpoWcTB [Tekcr]| : yueO.
nocodue. - Yura : 3a0I'Y, 2015. - 182 c. - ISBN 978-5-9293-1408-7 : 185-00.

6. Bpammep, F0.A. mnynbcHble 1 1udpoBbie yeTpoiicTsa : yued. / Bpammep 10.A., INamyk W.H.
- 8-e u3., crep. - Mocksa : Beiciias mkouna, 2006. - 351 c. : wi. - ISBN 5-06-004354-1 : 295-00.

5.2.2. U3panua n3 DBC

1. BaszbueB, B. K. TeepmorenbHasi anmeKkTpoHuKa : YueOHoe mnocobue. TBeppoTenbHast
anektponuka. Yacte 1. Y. 1 / bazeiieB B. K. - Psazans : PIPTY, 2013. - 96 c. - Knura u3
koJutekuuu PI'PTY - NHxeHepHO-TeXHUYECKUE HayKU

2. TeepnotenbHas 3eKTpoHHKa [TekcT] : yueOHOe mocoOue IJist CTYACHTOB BBICIINX yYeOHBIX
3aBeJIeHUii, 00YJaIOIIMXCs IO HAMPABJIEHHIO MOArOTOBKY "DIIEKTPOHUKA U MUKPOIJIEKTPOHUKA" /
2. H. Boponkos [m ap.]. - M. : Axapemus, 2009. - 317 C.
http://www.studentlibrary.ru/book/ISBN9785991202543.html

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 OUCKOBbIE€ CHCTEMbI

HazBaHue Cchutka

Nudopmanmonnas cucrema «Eannoe okno | http://window.edu.ru
JOCTyMa K 00pa30BaTeIbHBIM pecypcam»

Hayunas DnexkrpoHHas budimoreka http://www.e-library.ru

DJIeKTPOHHbIE BepcUM y4eOHHMKOB, rmocoduii, | http://www.zabgu.ru
METOIMYECKMX pa3padOTOK, YyKa3aHUU U
pEeKOMEeHJalMii M0 BCeM BUAAM Y4eOHOH
padoThl,  NPEAYCMOTPEHHBIX  BY30BCKOM
paboyell nIporpamMmoM, HaxoiduMecs B
CBOOOJHOM  JIOCTyNie ISl CTY/IEHTOB,
oOyvalImxcss B By3e, Ha BHYTPU CETEBOM
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cepBepe

6. IlepeyeHb MpOrpaMMHOI0 o0ecneyeHns
[TporpammHoe obecnieuenne oOmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpaMMHOe oOecnieyeHne CrielMaIbHOrO Ha3HAYCHUS:

1) Logisim

7. MaTepHajJbHO-TEXHHYECKOE 00ecnevYeHne U CIUNIMHBI

HanmenoBaHue nomerneHni s nposesieHnss |  OcCHAIEHHOCTh CHENMAIbHBIX TIOMEIIECHUH 1
y4eOHbIX 3aHATUI U IJI1 CaMOCTOSATENIbHON | MOMEIEHUH /ISl CAMOCTOSITENIbHOM PadoThI
padoOTHl OOYJAIOIIUXCS

VueOuble aymuropuu ans  npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUM JIEKLIMOHHOTO TUIIA oO0y4yeHHs1 yKazaH B TMacropre ayIuTOpUH,
3aKPEIJIEHHOU PACIIMCAHUEM 110 (PAKYJIBTETY

V4yeOHble ayAUTOpUM Il TIPOBEICHHUS
MIPAKTUYECKUX 3AHATUN

VyeOHble  ayAUTOpPUM JUJIL  TIPOBEICHUS
Ja00paTOPHBIX 3aHATHHA

VueOHble ayauTOpuUM AJIsl MPOMEKYTOYHON
aTTecTaluu

Vyebupie ayautopum ans  npoBeneHus | CoctaB 000pyIOBaHUS M TEXHUYECKUX CPENICTB
IPYIIOBBIX ¥ MHIUBUYaJIbHBIX KOHCYJIbTAIMI | OOyYeHUs1 yKa3aH B IMaclopTe ayAuTOpuH,
3aKpEruIeHHON pacnrcaHueM 1o Kadeape

VueOHble AyJUTOPUHA IJIA TeKymeﬁ aTTeCTalluu

8. MeToanueckue peKOMeHJalli 0 OPraHu3aud U3y4eHUs JUCIHILINHBI

Jlexuumn ABJIAIOTCS OCHOBHBIM MCTOYHMKOM TEOPETMYECKOr0 MaTepuasa IO IUCLUIIIMHE
«CXeMOTexXHHUKA TeJIEKOMMYHUKAIIMOHHBIX YCTPOUCTB». [locelieHre 1 KOHCIEKTUPOBaHUE JIEKLIUI
SIBJISIETCS 00S13aTEIbHON COCTABJISIONIEH YCHEITHOTO OCBOEHU S TUCHUILIMHBI O0YYaIOIIMHUCS.
st 3dpeKTUBHOrO OCBOEHMSI Marepuasa JUCLUIUIMHBL «DJEKTPOMArHUTHbIE IMOJISI U BOJIHBI»
HEOOXOMMO BBINOJHEHHE CIIEAYIONIUX TPEOOBAHMUI:

- 00si3aTeIbHOE TOCEIICeHUE BCEeX JIEKIMOHHBIX M TMPAKTHUYECKMX 3aHATHH, CIIOCOOCTBYIO-IIee
CHCTEMHOMY OBJIAJICHUIO MaTepHUajIoM Kypca;

- BCE BOIPOCHI COOTBETCTBYIOIIMX Pa3/IeJIOB M TEM IO JUCLHUIUIMHE HEOOX0ANMO (PHKCH-POBaTh (Ha
JOOBIX HOCUTENSIX UH(OPMALIUH);

- 00s3aTeNbHOE BBHIMOJIHEHUE JIOMAIIHUX 33JaHUi SIBJISETCS BaKHEWIIMM TpeOOBaHUEM U
ycioBreM (pOpMUPOBaHUS HEJIOCTHOTO M CUCTEMHOTO 3HAHHUS 0 AUCLIUIUIMHE;

- 00513aTeJIbHOCTD JITYHOW aKTUBHOCTH KaX[JJOTO CTY/IEHTa Ha BCEX 3aHSATHUSX IO AUCIUI-JINHE;

- B CJIydasiX HEsCHOCTH KaKHX-JMOO BOIIPOCOB, OOCYKJAeMBbIX Ha 3aHSTHUSIX, HEOOXOAMMO 3a]aTh
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COOTBETCTBYIOIINE BOIPOCHI MPETIOJIABATENIO, @ HE OCTABJIATh UX HEMOHSATHIMU;
- B cnyqaslx HpOHYCKOB 3aHHTI/Iﬁ 1o yBa)KI/ITe.HLHBIM HpI/I‘lI/IHaM CTYIIGHTaM HpeIIOCTaBHH-eTCH
NIPaBO MOJATOTOBKU M MPEJICTABJICHUS 3aJaHUN U OTBETOB Ha BOIIPOCHI M3YUYEHHOTO MaTe-puaa, ¢
pacyeToM Ha TIOMOIIIb MPENOAaBaTesl B €r0 YCBOCHUH;

- B CJIydasix MPOMYCKOB 0e3 YBaXUTEJIbHOW MPUYMHBI CTY/IEHT 00sI3aH CAMOCTOSITEIbHO U3yUYHUTh
COOTBETCTBYIOIIIUI MaTepua,

- HEOOXOJMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITEIbHOCTh M WHHIIMATUBHOCTb CTYJEHTOB TpU
KOHTpoJie Habopa OaUIOB MO JUCHUIUIMHE I YCIEIIHOTO IMPOXOXICHUS IPOMEKYTOUYHON
aTTECTALIUH.

[MopsmoK OpraHu3aIiy CaMOCTOSITETbHON pabOThI CTY/IEHTOB

CamocTosiTesibHast padoTa CTYIEHTOB MPe/IIoJiaraer:

- CaMOCTOSITeJIbHBIA ITOWCK, OOpaOOTKy (aHaiM3, CUHTE3, OOOOIICHWEe W CHUCTEMAaTH3a-1UIo),
aJIanTaIuo HeOOXOUMMOM IO IMCIUIUTMHE UH(POPMAIIUH;

- BBIITOJIHEHVE 3aJaHUI JIJTSI CAMOCTOSTEIbHOU PadOTHI;

- U3yYEHHEe U YCBOCHUE TEOPETUUYECKOrO MaTepHaa, MPeACTaBICHHOTO Ha JIEKIIMOHHBIX 3aHATHIX
U B COOTBCTCTByIOH_[I/IX JII/ITepaTypHI)IX UCTOYHHUKAX (peKOMeHHyeMaH OCHOBHasds HW [1O0-
TIOJTHUTEJIbHAS JIUTepaTypa);

- CaMOCTOSITeIbHOE U3YYeHHUE OT/IeIbHBIX BOIIPOCOB KypCa;

- MOJITOTOBKA K MPAKTHUYECKUM U JJAOOPATOPHBIM 3aHSITUSIM, B COOTBETCTBUM C PEKOMEH-AlsIMU
HpeHOIIaBaTeJIH (BI)IHOJIHCHI/IC KOHerTHLIX 3aIIaHI/II71, COOTBeTCTByIOHII/IC OpFaHI/I3aL[I/I-OHHbIe
JIEVICTBUS U T.11.).

[Mopsimok opraHu3aiyy 1ad0paTOPHOU PadOTHI CTYJEHTOB

JlaboparopHasi paboTa CTYJIEHTOB Ipe/roJiaracT CO3HATEJIbHONW aKTUBHOW pabOThl HE TOJBLKO B
nadopaTopuu TIpu cOOPKE YCTAaHOBKY W MPOBEJCHUN W3MEPEHUH, HO M JJOMa IpU MOJ-TOTOBKE K
U3MepeHHsIM, 00pabOTKe pe3y/IbTaTOB U COCTABJICHUSI OTYETa.

BrimosHeHue 1abopaTopHOW padOTH €CTh ONpeAeieHHAs ITOC/IeI0OBATEeIbHOCTD JIEHCTBU:

— TO/ITOTOBKA K 9KCIIEPUMEHTY

— MPOBE/ICHUE U3MEPEHMUIT;

— 00paboTKa MOJTyYEHHBIX Pe3yJIbTaTOB;

— (pOpMyIMPOBKA BHIBOJIOB M HAIMCAHUE OTYETA.

JI7151 rpaMOTHOTO M OBICTPOTO MX BBIIOJTHEHHS JJOJKHA CJIOKUTHCS ONpe/ieIieHHas CUCTe-Ma 3HAHUI
U yMeHUH (OpPUEHTUPOBOYHAS OCHOBA JICWCTBHSA), KOTOpass OOeCHeudT TpPaBWIbHOE U
palMOHAJIbHOE UCTIOJTHEHUE JICVCTBUS.

[TosTOMY BBINONHEHUE KAXAOH JabopaTopHON pabOThl HEOOXOAMMO HAYMHATH C U3ydye-HUS ee
OIMCAHUS ¥ TIPUBE/ICHNS 3HAHUI B CHCTEMY, a UMEHHO:

— sICHO TIpeACTaBUTh ceOe OOIIyI0 IeJIb JaHHOW KOHKPETHOHW JIaGOpaTOpHOW pabOTHI W IOCIe-
JOBATEJIbHOCTD 33/1a4, pellieHue KOTOPBIX MPUBEIET K JOCTHKEHUIO OKOHUATETbHOM 11EJIH;

— 3HaTh, Kakoe (PU3MYECKOe SIBJICHUE M3yYaeTcs B JAHHOW padoTe, KAKUMHU 3aBUCHMOCTSIM CBSI-
3aHbl ONKCHIBAIOIINE €TI0 BEIUYHHEI;

— 3HaTh OCHOBHBIE OCOOEHHOCTH OOBEKTA UCCIIETOBAHMS

— W3YYUTh U YMETh OOBSCHUTh (PU3UYECKUE OCHOBBI HCIOJIb3YeMBIX B padOTe METO/IOB U3Me-
peHI/IH HUCKOMBIX BEJIIMYUH,

— yMeTh HapUCOBaTh MPHUHIUIUAIBHYI0 CXEMY MCIHOJIb3YeMOW YCTAaHOBKM M 3HATh Ha3HauyeHHe
KaKJIOTO U3 ee Y3JIOB;

— 3HaTh MOCJIEI0BATEILHOCTh BHIIIOJTHEHNS ITANOB JIA00PaTOPHON paboTHI;

— wMeTh oOIree Mpe/cTaBlieHue 00 OXKHUIAeMbIX pe3yJibTaTax IMPOBOAMMOIO SKCIEpUMEHTa W
YMETh BBIOpATh METO/I, HYKHBIH JJI1 UX MaTeMaTHUECKOW 00pabOTKU

HOPHIIOK OpFaHI/I3aLII/II/I CTyIIeHTOB Ha HpaKTI/IquKOM 3aHATUN

Ha npakTuyeckux 3aHATUSAX OOOOIIAITCS W CUCTEMATH3UPYIOTCS 3HAHMS, TOJyYeHHBIE Ha
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JICKIIMOHHBIX 3aHATUAX, U (bOpMI/IpyIOTCH YMEHUA pelIaTb THUIIOBBIC 3aJa4U. HpI/I peUICHNHU 3a/1a4
CTYJEHT OOJIKEH YMETD!:

- BBIJIEJISATH OIMCHIBaEMOE siBJieHHe (0OBEKT), aHAIM3UPOBATh YCIIOBUE 33/1a4H;

- BBIIIOJIHATH [IOCTPOEHUE MOJE/H SIBJICHUS;

- (popMyIMPOBATH BBIBO/IBI U3 MOJIEIH;

- BbIAIBJISITH IPUMEHEHUS TIOJYYEHHBIX 3HAaHUI B PO ECCUOHATBHON AeSATEIbHOCTH.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Cepreit bopucouu TanaHoB

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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