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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
o0s13atesibHOM, BXxoauT B 610k b1.0.11 Jucnunimza usydaercs Ha 3 Kypee, 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. 51 51
Jlexionnsie (JIK) 17 17
[IpakTrueckne (CEeMUHAPCKUE) 17 17
I13, C3)
Jlabopatopusie (JIP) 17 17
CamocrosiTesibHas paboTa 57 57
cryaenroB (CPC)
dopma IpoMeRyTOUHOU 3auer 0
aTTeCTalluu 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
IIPOrpamMmBbl 00y4eHus MO TUCLUILIMHE
Kon n WHaykaTtopsl JOCTHKEHUSA JleCKpUNTOpHL: 3HAaHUSA, YMEHHUS,
HaMCEHOBaHNE KOMIIETEHIIN, (1)OpMI/IpyeMLI€ B HaBBbIKU 1 (I/IJII/I) OIIBIT JEATEIIBHOCTU
KOMIIETEHLIUU paMKax JUCLUIUIMHBL
I1K-4 CriocoGHOCTh NPOBOAUTH | 3HaTh: YUeT 0TKa30B 000pyJ0BaHMS,
MOHUTOPHHT COCTOSIHUS | BEIEHUSA JOKYMEHTALUH,
0o0OpylIOBaHUSI,  Y4eT  OTKa3oB | IpOBeJEeHUE PEMOHTHO-
o0opynoBaHus, BE/ICHUsI | BOCCTAHOBUTENBHBIX  PaboT |
JOKYMEHTALUH, NPOBEJCHUE | MIaHOBO-NPOPUIAKTUYECKUX PadOT
PEMOHTHO-BOCCTAHOBUTEJIbHBIX
padot u IUIAHOBO- | Ymers: IIpoBoauTe MOHUTOPHUHT
npopuIakTHUeCKUX  padOT  Ha | COCTOSIHMSI OOOpYAOBaHWS, yd4eT
pasuopeNIeHbIX JIMHUAX CBA3U OTKa30B 00OpYyJOBaHMs, BeICHUS
INOKYMEHTALWH, IIPOBEJICHUE
PEMOHTHO-BOCCTAHOBUTEJIBHBIX
pador " IJIAHOBO-
npOUIAKTUYECKUX PadboT
Brnaners: IIpoBenenuem
MOHUTOPHHTA COCTOSIHUSL
000py/IOBaHUsI HA pagropeselHbIX
JIMHUSAX CBSI3H

3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeqan! qucOUILINEBI H BUABI 3 aHATHH

3.1 CTpykTypa AUCHMIIMHBI I 0UYHO (hOopMBbI 00yUeHUSs

Moayns | Homep |HaumeHnoBanue Temsbl pazaena Bcero | Aymutopus | C
paznena pasnena 4yacoB | e 3aHATHA p
C
J |1 [JI
K |3 |P
(C
3)
1 1.1 OcHOBBI OTYTT PuznyecKrue OCHOBbI 14 2 12 10 (10
POBOJHUKOBOW padoTh
3JIEKTPOHUKH. MOJTyTIPOBOTHUKOBBIX
npudopoB. bunosnspHble 1
IIOJIEBBIE TPAH3UCTOPBHI.
KomnioneHTs




OITO3JIEKTPOHUKHU.
1.2 OcHoBHI DJIEKTPOHHbIE 20 2 {2 6 |10
aHaJIOrOBOM YCUJIUTENIbHbIE
CXEMOTEXHUKH yCTPOWCTBA.
3JIEKTPOHHBIX CxeMOTexXHHUKa
CPEICTB. YCUIIATEJIEN.
CxeMOTexHHUKa
reHepaTOpOB.
2 2.1 udpposas OcHoBbl 111POBOI 14 2 {2 (0 |10
CXEMOTEXHHUKA CXEMOTEXHUKHU
3JIEKTPOHHBIX 9JIEKTPOHHBIX CPE/CTB.
CpPelCTB. OcHOBBI TEOpUU
JIOTUYECKUX
(mepexkJovaTesIbHbIX )
pyHK1IMIA.
2.2 CxeMOTexXHUKa CxeMOTexXHHUKa 35 6 |6 |6 |17
1M poBbIX UM(POBBIX YCTPOUCTB
YCTPOWCTB KOMOHMHAITMOHHOTO THIIA.
CxeMoTexHuKa
IM(PPOBBIX YCTPOUCTB
MOCJIeJOBATEIbHOCTHOTO
THIA.
3 3.1 BBenenue B Mu [TonynpoBoIHUKOBAs 25 51515 1|10
KPOIpPOLIECCOP namstb. CTpyKTypa
HYIO TEXHUKY. MUKPOIIPOLIECCOPHOI
CUCTEMBI.
Uroro 108 17 |17 |17 | 57
3.2. Conep:xkaHue pa3aeoB JUCHUILTMHBI
3.2.1. JIeKiHOHHbBIE 3aHATHSA, COJEPKaAHNE H 00beM B Yacax
Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
paszena (B yacax)
1 1.1 duznueckue DJIEKTPOIPOBOAHOCTh 2
OCHOBBI MOJIyTIPOBOTHUKOB.
pabOTHI IOTYTIP [TonynpoOBOTHUKOBBIE TUOMIDI.
OBOJHUKOBBIX | bunosspHeie TpaH3uctopbl. OCHOBHBIE
prOOPOB. napaMeTpbl OUITOJIIPHBIX TPAH3UCTOPOB.
bunonsipusie u | TloneBbie TPaH3UCTOPBI. DIEKTPOHHBIE
T0JIEBbIE pUOOPHI C OTPUTIATETEHBIM
TPaH3UCTOPHL. | ArdepeHIIMATIbHBIM COITPOTHUBIEHUEM.
KommnonenTs! o KOMITOHEHTBI ONTO37IEKTPOHUKH:
MITOSJIEKTPOHU | W3Jyvalolue AU0/ibl, (POTOPE3UCTOPHI,




KH. (poroamoapl, ONTPOHBI.
1.2 DJIEKTPOHHbIE OcHOBHbIE TApPAMETPBI U
YCUJIUTEIIbHbIE XapaKTEPUCTUKHU YCUITUTEIICH.
YCTPOICTBA. YcunurenbHble KacKapl Ha
CxeMoOTexXHHKa OUIIOJISIPHBIX TPAH3UCTOPAX.
YCUJIATEJIEN. YcunurenbHble KaCKabpl Ha MOJIEBBIX
CxeMOTeXHHMKa |TpaH3UCTOpax. Y CHIIMTENM MOIIHOCTU U
TEHEpPaTOpOB. | yCWJIMTEJM [TOCTOSTHHOTO TOKa. Pexxumel
pabOTHl yCHITUTELHBIX KaCKaIOB.
OnepauymonHslie ycunurenu. O6nactu
MPUMEHEHHM S OTIEPALMOHHBIX
YCUJIUTEJIEN B JIEKTPOHHBIX CXEMaX.
['eHepaToOpbl JEKTPHUUECKUX KOJIeOaHUH
Y 3JIEKTPOHHbIE KJTIOYH.

2.1 OcHoBBI Jlornueckue pyHKIMU U SJIEMEHTHI.
uudpoBoit AKCHOMBI, 3aKOHBI, TOKIECTBA U
CXEMOTEXHUKH TeopeMbl aareOpbl JJOruku (Oy1eBon

3JIEKTPOHHBIX anreOpsl). [IpeacraBnenue u
CPEICTB. npeodpa3oBaHUe JIOTUIeCKUX (DYHKITHA.
OcHoBHI [ToHsiTHE O MUHUMM3AIIMY JTOTUYECKUX
TEOPUU pyHK1IMIA.

JIOrm4ecKux (11

epeKJIyYaTellb

HBIX) (PyHKIUH.

2.2 CxeMOTeXHHUKA KoMmOnHamoHHbBIE JIOTHYECKUE

M(POBBIX yCTpOICTBA: IU(pPATOPHI U

YCTPOICTB KOM aemudpaTopbl, MyJIbTUTLIEKCOPHI U

OMHAIIMOHHOTO JEeMYJIbTUILJIEKCOPBI, CyMMaTOPBbI,

THUMA. U POBbIE KOMITAPATOPHI,

CxeMoTexHHMKa | mpeodpa3oBaTe KOAOB, apu(pMeTHKO-
U POBBIX JIOTUYECKOe yCTPOicTBO. Tpurrepsl u

yCTpPOUCTB Noc | 1udpoBbie aBTOMAaTHl. Pa3HOBUHOCTH

nenosarenbHOC | RS-TpurrepoB. Peructpsl u c4€TUMKY.

THOT'O THUIIA. 3anomMuHaolue 3JeKTPOHHbIE

ycrpoucrea. Crarnyeckue u
JMHAMHYECKHE ONlepaTUBHbIC
3aIOMHHAIOIIUE YCTPONCTBA.
ITocTogHHBIE 3aIIOMUHAIOIIE
YCTPOWCTBA.
3.1 [MonynpoBoauu O06001IeHHAS CTPYKTYpa
KOBasi MaMsITb. MUKpOIIpoLieccopa. Y cTpoiCTBO
CrpykTypa Mu MUK poKoHTposuiepoB AVR. TlamsaTts
KPOIPOLIECCOP MPOrpamMm U NamsITh JaHHbIX.

HOW CUCTEMBL.

PGFI/ICTpOBaH HaMAThb.
9HepFOH63aBI/ICI/IMaH HaMsIThb.
BHyTpeHHHH OIlCpaTUBHAA CTATUYCCKasA




namATh. CucreMa npepbBaHu.

3.2.2. IlpakTHYecKHe 3aHATHS, COJdepP KaHue H 00’beM B yacax

Mopyns | Homep Tema Conepxanue TpynoemMKocTh
paszena (B yacax)
1 1.1 Pusnueckue CriocoObl BKJIIOUEHHUsT OUTTOJISI PHBIX 2
OCHOBBI TpaH3UCTOPOB. OCHOBHBIE PEKUMBI
padoThI IOy padoTsl Tpan3uctopa. CriocoOs
OBOJHUKOBBIX BKJIIOYEHUSI MOJIEBBIX TPAH3UCTOPOB.
npuOOpOB.
bunonapusie n
T10JIEBBIE
TPAH3UCTOPHI.
KomnoneHTs! o
MITO3JIEKTPOHU
KH.
1.2 DJIeKTPOHHbIE OcCHOBHBIE TApAMETPHI U 2
YCUJIUTENIbHbIE XapaKTEePUCTUKU OTEPALIMOHHBIX
YCTPOWCTRBA. yeunurteneit. [IpuMepsl UCTIOb30BaHM S
CxeMoTexHHKa OTEPAIIMOHHBIX YCUTUTENe! U
YCUJIUTEIEN. OOpaTHBIX CBSI3EW B JICKTPOHHBIX
CxeMoTexHHKa cxemax
I€HEPaTOpOB.
2 2.1 OCHOBEI MeToapl MUHUMH3ALUHN JIOTUYECKUX 2
1 poBor (pynkLHMI.
CXEMOTEXHUKH
3JIEKTPOHHBIX
CpPEZCTB.
OcHoBHI
TEOpHUU
Jlornyeckux (1
€peKJIYaTellb
HBIX) (DYHKLUIL.
22 CxeMoTexHMKa RS-Tpurreps! Ha joruueckux 6
U POBBIX aneMeHTax. PyHKIMOHAJIbHBIE Y3JIbl Ha
YCTPOMCTB KOM 6a3e peructpos ciura. OCHOBHbIE
OUHAIIMOHHOTO CTPYKTYPBbI ONEPATUBHBIX
THUIA. 3alIOMUHAIOIIMX YCTPOMCTB.
CxeMoOTexHHKa DHeproHe3aBUCUMbIE ONlepaTUBHbIE
Mg pOoBbIX 3allOMUHAIOIIIYE YCTPOMCTRA.
YCTPOWCTB TOC CrpyktypHas cxema PII3Y-2C.
JeoBaTebHOC | YCIOBHBIE 0003HAYEHUSI MUKPOCXEM M
THOT'O THUIIA. CUTHAJIOB yIIpaBJICHUS

3alIOMUHAIMMU ycTporcTBamu. Pamr-
NaMATh.




3 3.1 [HonynpoBonHu [Tepudepuiinpie ycTponcTBa 5
KOBas NaMsATh. | MUKPOKOHTpoJulepoB AVR, TaiiMepsl u
CrpykTypa Mu CUETUMKU. Y HUBEPCAJIbHBIN
KPOIPOLIECCOP 10CJIEJOBATE/IbHBII
HOW cuctemsl. |npuemonepeaaruuk. Uurepdeiic JTAG.
3.2.3. /labopaTopHble 3aHATHS, COJeprKaHue H 00beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paznena (B yacax)
1 1.2 DJIEKTPOHHbIE CxeMOTeXHMKa YCUJIUTETIEH. 6
YCHIIUTEJIbHBIE SKcIepUMEHTaIbHAS YaCThb:
YCTPOICTBA. UCCJIeIOBaHNUE TTapaMETPOB
CxeMoOTexHHUKa OINEPALIOHHBIX YCHIIUTENEN U
YCUJIATEJIEN. AQHAJIOTOBBIX YCTPOWCTB HAa OCHOBE
CxeMoOTexHHUKa OIEPALIOHHBIX YCHIIUTENEN Ha
reHepaTopoB. | sabopatopHoM creHle. CXeMOTeXHUKa
TeHEepaToOpOB. DKCIIEPUMEHTAIbHAS
yacTs: ucciepoBanre RC renepatopa Ha
Ja00paTOPHOM CTEHJIE.
2 2.2 CxemorexHuka | CxemoTexHHMKa U(POBBIX YCTPOUCTB 6
IM(PPOBBIX KOMOWHAIIMOHHOT'O THIIA.
YCTPOWCTB KOM DKcIepUMeHTalIbHAsL YacThb:
OUHAIIMOHHOTO UCClIe0BaHue Kojepa, AeKoaepa,
THIIA. MYJIbTHUILIEKCOPA U AEMYJIbTUILIEKCOPA
CxemorexHuka | B mporpamme Logisim. CxeMoTexHHKa
M@ poBbIX 1M POBBIX YCTPOUCTB
YCTPOMCTB NOC [10CJIEJOBATEIbHOCTHOT'O TUIIA.
JIeJ0BaTEIbHOC DKcIIepUMeHTalIbHAsL YacThb:
THOT'O TUIIA. ucciegosanue AJIY B nmporpamme
Logisim.
3 3.1 ITonynposoanu CrpykTypa MUKpPOIIPOLIECCOPHOM 5
KOBas MaMsATh. | CUCTEMBI. DKCIIEPUMEHTAJIbHAS YaCTh:
CrpykTypa Mu UCCleIoBaHKe YCTPOICTBA MaMATH
KPOIPOLIECCOP O3Y u I13V B nporpamme Logisim.
HOW CHUCTEMBI.

3.3. Conep:xanue MaTepuaJoB, BLIHOCHUMBIX HA CAMOCTOSATEJbHOE H3yYeHue

Moayns | Homep | Coaepxanue MaTepualioB, Buapl camoctositenbHOI TpynoemMKocThb
pasgena BBIHOCMMOTI'O Ha IEeATETIBHOCTH (B yacax)
CaMOCTOSITEJIbHOE
U3y4yeHue
1 1.1 BakyymHbIie BrinosiHeHre qomarHux 10
JIIOMUHECLIEHTHBIE KOHTPOJIbHBIX padoT;




VH/IMKATOPBHI. paboTa ¢ 3JeKTPOHHBIMU
DIEKTPOTIOMUHECLIEHTHbIE 00pa3oBaTeIbHBIMU
VH/IMKATOPBHI. pecypcamu
Kukokpucramumyeckue
VH/IMKATOPBHI.
[TonynpoBoaHUKOBBIE
3HAaKOCUHTE3UPYIOIIME
MHAMKATOpHL. Jucruien.
Jlazepsl.
1.2 I'enepaTopsl BeinosnneHue nomManHux 10
TFapMOHUYECKHUX CUTHAJIOB. KOHTPOJIbHBIX padoT;
KBapiieBbie reHepaToOphI. 00paboTKa U aHaIN3
['erepaTops! KomeOaHNi MIOJIyYECHHBIX JAHHBIX,
IPAMOYTOJBHON (POPMBI COCTaBJICHHUE OTYETa U
(MyJIbTUBHOPATOPHI). OTBETOB Ha BOMPOCHI 110
DJIEKTPOHHBIE KJIIOYH. JabopatopHoil padoTe
HNcnonszosanne MOII-
KJIIOUEN B JIEKTPOHHBIX
YCTPOUCTBAX C
NEPEKJII0YAEMBIMU
KOHJIEHCATOPaMH.
2.1 CrpyKTypa U NpUHLIMII BeinosnHenue gfomManiHux 10
AEVCTBUSA JTIOTUYECKUX KOHTPOJIbHBIX padoT;
371eMeHTOB. OCHOBHBbIE paboTa ¢ 3JeKTPOHHBIMU
napamMeTpsl U 00pa3oBaTeIbHBIMU
XapaKTEPUCTUKHU pecypcamu
JIOTUYECKUX IJIEMEHTOB.
2.2 Tpurrepnas cxema Ha AByX | DBblnojaHeHne qOMaHUX 17

YCUJIUTEJIbHBIX KacKaJax.
JK-tpurrepst. D-tpurrep u
T-Tpurrep.
Hecummerpuunsie
Tpurrepbl. CoBUroBble
peructpbl. CUHXpOHHbBIE
C/IBUTOBBIE PETUCTPHI C
0OpaTHBIMU CBSI3SIMHU.
JIBOWYHBIE CUETYMKHU.
Cueruuku ¢
MIPOU3BOJIbHBIM
K03(pPUIMEHTOM
nepecyera. CYETUUKY C
NepeMEHHbIM
K03 pUIMEHTOM
nepecyeta. CUETYMKH HA
OCHOBE PETUCTPOB CJ/IBUTa.
['enepaTophl CilydaiiHBIX
MOCJIEA0BATEIbHOCTEM.

KOHTPOJIbHBIX padoT;
00paboTKa U aHAIH3
MOJTyYEHHbIX JaHHBIX,
COCTaBJICHUE OTYETA U
OTBETOB Ha BOIPOCHI IO
nadopaTopHO# padoTte




YcrporictBa
(popmupoBanus
MOCJIE/IOBATEIbHOCTEN
Yomma.
3 3.1 IMoncucrema mamsaTu Brimnonnenne noMarHux 10
MUKPOIPOLIECCOPA. KOHTPOJIbHBIX padoT;
IMoxcucrema BBOIA/BBIBOIA 00paboTKa U aHAJIHM3
MUKPOIIPOLIECCOPA. MOJTyYEHHBIX JAHHbIX,
[Moacucrema npeprIBaHuUiz COCTaBJIeHHE OTYeTa U
MUKPOIIPOLIECCOPA. OTBETOB Ha BOIPOCHI IO
[Moncucrema mpsAMOro nabopaTopHOH padoTe
JOCTYTIA B MAMSITh
MUK pOIpoIieccopa.
OnHoKpucTaIbHbIE
MHUKpOIBM.

4. ®oHI OLIEHOYHBIX CPE/ICTB /IS IPOBe/IeHUs TeKYIel 1 MPOMeKyTOYHOMI
aTTecTanu 00yJarIHuXCcs M0 U CIUILINHE

CI)OH,I[ OLICHOYHBIX CPEACTB TEKYIIETIO KOHTPOJIA U HpOMC)KYTOLIHOIL/'I aTrecranyy 1o urTroram
OCBOCHUSA NTUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH/I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOqMUECKO€E H MH(OpPMAIIOHHOE 00ecreuyeHne JHCIUIIHHbI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble U3 JaHUA

1. I'yceB, B. I'. DnekTpoHnKa 1 MUKpoIporieccopHas TexHuka [Tekcr] : yueOHMK AJ1s CTyJeHTOB
By30B / B. I'. I'yces, 0. M. I'yces. - 4-e uzz., u gomn. - M. : Beicinas mkosna, 2006. - 799 c.

2. bamapun, C. A. TeopeTUuecKue OCHOBBI JEKTPOTEXHUKU. TEOpHUs JIEKTPUUECKUX LETNEd U
anekTpoMarauTHoro monsi [Tekcr] : yued. mocoOue Aisi CTYAEHTOB BY30B, OOYYalOUIMXCS MO
HalpaBJICHUIO MOJrOTOBKM "JJIEKTPOTEXHUKA, JIEKTPOMEXaHUKa U 3jekTporexHosnorun” / C. A.
Bamapun, B. B. ®enopos. - 4-e u3j., nepepad. u jor. - M. : Akanemus, 2010. - 360 c.

3. Vauikepiy, . . IIpoexktupoBanue nudposbix ycrpoucts [Tekcr]. T.1 / 1.®. YVankepnu; Ilep.
c aarn. E.B. Boponoga, A.JI. Jlapuna. - M. : TToctmapker, 2002. - 544 c.

4. Boponkos, D. H. TeepnotenbHas anektpoHuka [Tekcr] : mpakTukym: yded. mocodue s
CTYJICHTOB  BY30B, OOYy4YalOIMXCS IO HANpPaBJICHHWIO TIOATOTOBKM  "DJIEKTPOHUKA U
MuKpo3aekTponuka" / . H. Boponkos. - M. : Akagemus, 2010. - 127 c.

5. Jlauun, B. U. DnekTponuka [Tekcr] : yued. mocodue 1Jist CTyIeHTOB TexH. By30B / B.W. JlauuH,
H.C. Cagenos. - 4-e uzg. - PocroB H/]l : ®ennkc, 2004. - 576 c.

6. B.I. Boiiko CxemoTexHuka 31eKTpoHHbIX cucteM. C-I1. «BHV-IletepOypr»,2004

7. K.K. T'omoronoB Tpanzucropnsie nenu.—CII6.: BXB-IletepOypr, 2002

8. B.C. Tl'onmpmmireitn, H.A. Cokonos, I'.I'. SInoBckuii. Cetn cBsizu. — C-I16.: BXB-IlerepOypr,
2010. 400 c.
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9. E.W. Yrpiomos Lugposas cxemorexnuka. CI16., BXB-CII6, 2002.
5.1.2. U3panua n3 DBC

1. B.B. BencnaBckuii BeeieHrie B yueOHOE MPOEKTUPOBAHUE JIEKTPOHHBIX YCTPOHCTB. —YunTa:
Skcnpecc-turnorpacdus-3a6l TTIY, 2008. -132c.

2. g opmalimOHHbIE TEXHOJIOTMU POEKTUPOBAHUS PAAMO3JIEKTPOHHBIX cpelcTB [Tekcr] : yueO.
nocodue i CTYAGHTOB BY30B, OOyYalIMXcsd 1O crenuanbHocTh "[IpoekTrpoBaHue U
TEXHOJIOTMSI PAaJUOIEKTPOHHBIX CcpelcTB" HampasieHus "[IpoeKTMpOBaHHME M TEXHOJIOTUA
3JIEKTPOHHBIX cpeAcTB”. - M. : Akagemus, 2010. - 381 c.

5.2. JlonoHUTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHbIe N3 aHUA

1. KaranoB, Bumbsam Wnbnu. Paguorexnuueckue menu W curHamsl.  JlaGopaTOpHBIT
KOMITBIOTEPU3UPOBAHHBIN TPAKTUKYM : y4yeO. mocodue. - MockBa : ['opsiuast smHus-Tenekom,
2004. - 154c. : m. - ISBN 5-93517-163-5 : 283-00.

2. lanbniepuH, Muxaun BraguMupoBuy. DIeKTPOTEXHUKA U 9JIEKTPOHMKA : y4yeOHHK. - 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 BBIYMCIUTENIBHON TEXHUKH : y4eo.
rocodue / Bencnasckuit B.B. - Yura : Yutl'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 Bei. C.E. Crapoctuna. - Ywmra : 3a6lTIIY, 2012. - 139 c. - ISBN
978-5-85158-87-47 : 139-00.

5. BencnaBckuii, B.b. YuebHoe mpoekTHpoBaHHME JIEKTPOHHBIX yCTpoWcTB [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 : Beicias mkouna, 2006. - 351 c. : wi. - ISBN 5-06-004354-1 : 295-00.

5.2.2. U3panua n3 DBC

1. BaszbueB, B. K. TeepmorenbHasi 3meKkTpoHuKa : YueOHoe mnocobue. TBeppoTenbHast
anekTponuka. Yacte 1. Y. 1 / bazeiieB B. K. - Psazans : PIPTY, 2013. - 96 c. - Knura u3
koJutekuuu PIPTY - HxeHepHO-TeXHUYECKUE HayKU

2. TeepnotenbHas 3eKTpoHHKa [TekcT] : yueOHOe mocoOue IJist CTYACHTOB BBICHINX yYeOHBIX
3aBeJIeHUii, 00YJaIOIIMXCs MO HAMPABJIEHHIO MTOArOTOBKY "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 MOUCKOBbIE€ CHCTEMbI

HazBanue Cchutka

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

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

DJIeKTPOHHbIE BepcUM y4eOHHMKOB, rmocoouii, | http://www.zabgu.ru
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METOIMYECKUX Pa3pabOTOK, YyKa3aHWU WU
pPEeKOMEHJaMid M0 BCeM BHUIAM Yy4yeOHOU
paodoThl, NPEyCMOTPEHHBIX ~ BY30BCKOMA
pabodeli TporpaMmor, HaxoIsdIUecs B
CBOOOJIHOM  JOCTyNie Il CTYJCHTOB,
0o0yJaIMxcs B By3e, Ha BHYTPH CETEBOM
cepBepe

9BC «Ynuepcurerckas 0ubanoreka onnaii» | http://biblioclub.ru

6. ITepeyeHb MPOrpaMMHOTI0 00ecneYeHusI
[IporpammHoe obecrnieuenue odmiero HazHadeHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpammMHOe obecrieueHre CreanbHOr0 Ha3HAUSHHSI:

1) Logisim

7. MaTepHajbHO-TEXHHYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmenoBaHue nomenieHui s nposesieHnss |  OCHAIEHHOCTh CHENUAIbHBIX TIOMEIIEeHU 1
yueOHBIX 3aHATUN W U1 CaMOCTOSTENIbHOM | MOMEIIEHHH /ISl CAMOCTOSITENIbHOM PadOThI
paboThl 0OYYAIOIIMXCS

VueOnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUMN JIEKIIMOHHOTO TUIA oO0y4yeHHs1 yKazaH B TAacropre ayIuTOpPUH,
3aKPEIJIEHHOU PACIIMCAHUEM M0 (PAKYJIBTETY

V4yeOHBIE  ayaWTOpUU  JUISI  TIPOBECHUS
MPAKTUUECKUX 3aHITUN

VyeOHble ayAuTOpUM  JJIsl  TIPOBEICHHUS
J1a00PaTOPHBIX 3aHATHI

VueOHble ayquTOpuUM AJIsl MPOMEKYTOYHON
aTTecTaluu

Vuebnble aymuropum g npoeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
IPYNIOBBIX U MHIMBUIYAJIbHBIX KOHCYJIbTAlIMKA | OOyYeHUs1 YyKa3aH B [AcropTe ayAuTOpuUH,
3aKpeIIeHHOW PacluCcaHueM 1o Kadeape

VyeOHble ayTUTOPUM JIJIs1 TEKYIIel aTTeCTaluu

8. MeToanueckue peKOMeH/Jaliy M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

Jleku SBJISIIOTCA OCHOBHBIM HCTOYHMKOM TEOPETUUYECKOr0 Marepuasia Mo JUCLIMILIUHE
«CXeMOTexXHHKA TeJIEKOMMYHUKAIIMOHHBIX YCTPOUCTB». [locelieHre 1 KOHCIEKTUPOBaHUE JIEKIIUI
SIBJISIETCS 00SI3aTENIbHOM COCTABJISIONIEH YCIIEITHOTO OCBOSHUS AUCIUILIMHBL 00y YaOIIMMUCS.

s acpdexTrBHOTO OCBOCHM S Marepuasa JUCIIUTUTAHbI «CxXeMOTeXHHKa
TEJIEKOMMYHHUKAIIMOHHBIX YCTPONCTB» HEOOXOAMMO BHITIOJTHEHUE CIIeAYIOIINX TPeOOBAHMIA:
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- 00s3aTeNIbHOE TOCEICHUE BCEX JICKIIMOHHBIX W TPAKTUYECKUX 3aHSATHI, CHOCOOCTBYIOIIEe
CUCTEMHOMY OBJIAJICHUIO MaTepUaJiOM Kypca;

- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeioB M TEM I10 TUCHUILIMHE HEOOX0IUMO (PUKCUpOBaTh (Ha
TMOOBIX HOCUTENSIX MH(DOPMAIHN);

- 00s13aTe/IbHOE BBITMIOJIHGHUE JIOMAIIHUX 33JlaHUil  SIBJISIETCSl BaXHEWIIMM TpeOOBaHUEM U
ycioBreM (DOPMHUPOBAHUS 1IEJIOCTHOTO U CUCTEMHOTO 3HAHUS 10 JUCIIUTUIAHE;

- 00513aTeJIbHOCTD JINYHOW aKTUBHOCTH KaX/IOTO CTY/IEHTA Ha BCEX 3aHSTHUSX IO AUCIUIUINHE;

- B CJIyYasix HESICHOCTU KaKUX-JIMOO BOIPOCOB, OOCYkIAEMbIX Ha 3aHATHAX, HEOOXOJUMO 3a7aTh
COOTBETCTBYIOIINE BOIIPOCHI MPETIOJIABATENIO, @ HE OCTABJIATh UX HEMOHSATHIMU;

- B CJIydasix TMPOITYCKOB 3aHATHH MO YBaXWTEJIbHBIM TPUYMHAM CTyJCHTaAM TMPEAOCTaBIIsACTCS
NIPaBO TOATOTOBKU M MPEJICTABJICHUS 3aJaHUA U OTBETOB Ha BOIIPOCHI M3YUYEHHOTO MaTe-puaa, ¢
pacyeToM Ha TIOMOIIIb MPENoAaBaTesl B €r0 YCBOCHUHY;

- 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 opraHM3ay CaMOCTOSITETbHON pabOThI CTY/IEHTOB

CamocTosiTesibHast padoTa CTYIEHTOB MPEe/IIoJiaraer:

- CaMOCTOATEJIbHBI TOKMCK, OOpadOTKy (aHAJU3, CHUHTE3, OOOOINEeHWe W CHCTEeMaTU3allnIo),
aJIanTaIuo HeOOXOAUMMOM O IMCIUIUIMHE UH(POPMAIIUH;

- BHIITOJIHEHKE 33JaHUI JIJTSI CAMOCTOSATEIbHOU PadOTHI;

- U3yYEHHE U YCBOCHUE TEOPETUUYECKOro MaTepHaa, MPeACTaBICHHOrO Ha JIEKIIMOHHBIX 3aHATHIX
Y B COOTBETCTBYIOIIMX JIUTEPATYPHBIX UICTOUHUKAX (peKOMEHIyeMasi OCHOBHAs U JIOTIOJTHUATEIbHAS
JUTepaTypa);

- CaMOCTOSITeJIbHOE U3YYeHHE OT/IEIbHBIX BOIIPOCOB KypCa;

- TIOATOTOBKA K MPAKTHYECKUM M JJAOOPATOPHBIM 3aHATUSIM, B COOTBETCTBUM C PEKOMEHIAIMSMU
nperojaBaTesyisi  (BBITOJIHEHNEe KOHKPETHBIX 3a/IaHUi, COOTBETCTBYIOIIME OpraHU3alMOHHBIE
JIEVICTBUS U T.11.).

[Mopsimok opraHu3aiyy 1ad0paTOPHOU PadOTHI CTYJEHTOB

JlaboparopHasi paboTa CTyJIEHTOB Ipe/roJiaracT CO3HATEJIbHONW aKTUBHOW pabOThl HE TOJBLKO B
nadopaTopuu TIpu cOOPKE YCTAaHOBKYU WM MPOBEJCHUM W3MEPEHUH, HO M JJOMa pU TOJ-TOTOBKE K
U3MepeHHusIM, 00pabOTKe pe3y/IbTaTOB U COCTABJICHUSI OTYETA.

BrimosHeHue 1abopaTopHOW padOTH €CTh ONpeAeIeHHAs ITOC/IeI0OBATEIbHOCTD JIEHCTBU:

— TO/ITOTOBKA K 9KCIIEPUMEHTY

— MPOBE/IeHNE N3MEPEHU;

— 00paboTKa MOJTyYEHHBIX Pe3yJIbTaTOB;

— (popmMyIMpPOBKa BHIBOJIOB U HAITMCAHKE OTYETA.

JI71s1 T]paMOTHOTO M OBICTPOTO UX BBITIOJIHEHUSI JOJKHA CIIOKHMTHCS OMNpe/ie/IeHHasi CUCTeMa 3HAHUI
U yMeHUH (OpUEHTUPOBOYHAS OCHOBA JICWCTBHSA), KOTOpass OOeCHeuuT TpPaBWIbHOE U
palMOHAJIbHOE UCTIOJTHEHUE JICVCTBUS.

[TosTOMY BBHINIOJIHEHHE KaXA0# JIaOOpaTOpHOW padOThl HEOOXOAMMO HAUYMHATH C W3YUYEHHUsS ee
OIMCAHUS ¥ TTPUBE/ICHNS 3HAHUI B CCTEMY, a UMEHHO:

— $sCHO TIpeACTaBUTH ceGe OOlIyl0 IeJb JaHHOW KOHKPETHOW J1a0opaTOpHOM padoThl H
TIOCJIE/IOBATENILHOCTD 3aJ1a4, PellieHre KOTOPBIX MPUBEIET K JOCTHKEHUIO OKOHYATEILHON 1LIeJH;
— 3HaTh, Kakoe (pU3MUYECKOe SIBJICHUE HM3Y4aeTcs B JaHHOW padoTe, KaKMMU 3aBHCUMOCTSIM
CBSI3aHBI ONMKCHIBAIOIINE €TI0 BEIUYUHEL;

— 3HaTh OCHOBHBIE OCOOEHHOCTH OOBEKTA UCCIIETOBAHMS

— W3YYUTh M yMeTh OOBSCHUTh (PU3UYECKUE OCHOBBI HCIOJIL3yeMBIX B padOTe METOJIOB
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U3MEPEHHS] UICKOMBIX BEJIMUMH;

— YMeTbh HapUCOBATh NMPUHLMIHAIBHYIO CXEMY MCIIOJb3yEMOIl YCTAHOBKM U 3HATh HAa3HAUEHHE
KaXJI0ro U3 ee y3JI0B;

— 3HATh NOCJIEJOBATEILHOCTD BBIITOJHEHHS ITAIOB JIAOOPATOPHOM padOTHI;

— uMeTh oOllee NMpeAcTaBiIeHre 00 OXKUIAEMBIX pe3yJbTaTax MpPOBOJMMOIO IKCIIEPUMEHTa U
YMETb BBIOpAaTh METO/I, HYKHBII JJI1 MIX MaTeMaTHUeCKOrW 0OpaboTKU

[opsnok opraHU3aLuK CTYIEHTOB Ha MPAKTUYECKOM 3aHATUU

Ha mnpakThueckux 3aHATHSAX OOOOIMIAIOTCS W CHCTEeMATH3HWPYIOTCS 3HAHMS, TOJyYeHHbIE Ha
JIEKIIMOHHBIX 3aHATUAX, U (POPMUPYIOTCS YMEHMS pellaTh TUIOBbIE 3a4aud. [Ipu perieHnu 3a1aq
CTYJEHT JIOJKEH YMETb:

- BBIJICJISATH OIKMCHIBaEMOE siBJieHHe (0OBEKT), aHAIM3UPOBATh YCIIOBUE 33/1a4H;

- BBIIIOJIHATH [IOCTPOEHUE MOJE/H SIBJICHUS;

- (popMyIMPOBATH BBIBO/IBI U3 MOJIEIH;

- BBISIBJISITH IPUMEHEHUS TIOJTYYEHHBIX 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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