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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
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. 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

MPOrpamMmBbl 00yueHHUs 1O TUCLIUILIMHE
Kon u Wuavkatopsl JOCTUXKEHUS JlecKpunTopsl: 3HAHUS, YMEHUSI,
HaVMEHOBaHUE KOMIIETeHIIUH, (POPMHUpPYEMBIE B HABBIKY U (UJIM) OMBIT IEATEILHOCTH
KOMITETeHIIUU paMKax JUCHUTLIMHBI
IK-4 CriocoGHOCTh NPOBOAUTH | 3HaTh: YUeT 0TKa30B 000pyJ0BaHMS,
MOHUTOPHHT COCTOSIHUS | BelleHUs JOKYMEHTaluH,
0o0OpylIOBaHUSI,  Y4eT  OTKa3oB | IpOBeJEeHUE PEMOHTHO-
000py10BaHUs, BE/ICHNS | BOCCTAHOBHUTENBHBIX  paboT U
JOKYMEHTaLUH, NPOBEJCHUE | MIaHOBO-NPOPUIAKTUYECKUX PadOT
PEMOHTHO-BOCCTAHOBUTEIbHBIX
padot u IUIAHOBO- | Ymers: IIpoBoauTe MOHUTOPHUHT
POPUIAKTUIECKUX padoT COCTOSIHASI  OOOpY/JIOBaHMS, yYeT
OTKa30B 00OpYyJOBaHMs, BeICHUS
JNOKYMEHTALUH, MpoBe/ieHue
PEMOHTHO-BOCCTAHOBHUTEIbHbBIX
pador " IJIAHOBO-
npOUIAKTUYECKUX PadboT
Bianers: [TpoBenenuem
MOHHUTOPUHTa COCTOSTHUSI
000pyIOBaHUS
[IK-3 Crioco6HOCTh OCYILIECTBJIATh | 3HATH! MoHrax, HACTPOMUKY,
MOHTaX, HACTPOWKY, PEryJIMpOBKY | peryJumpoBKY TECTUPOBaHUE
TECTUPOBAHUE obopynoBaHus, | 0OGopynoBaHUs, OTPAOOTKY PEKHUMOB
OTpabOTKY  pEeKUMOB  paboThl, | paGOTh, KOHTPOJb  MPOEKTHBIX
KOHTPOJIb TIPOEKTHBIX IapaMeTPOB | MapamMeTpoB paOOThl, WCIBITAHHS

padoThI, UCTIBITAHUSI 00OPYIOBAHUS
CBSI3U OOECHEeYeHHe COOTBETCTBHS
TEXHUUYECKHX apaMeTpoB
MH(POKOMMYHHMKALIMOHHBIX ~ CHCTEM
u/mm ux COCTaBJISIIOIIMX,
YCTQHOBJICHHBIM 3KCILTyaTallIOHHO-
TEXHUYECKMM HOpMaM

000pyJOBaHUsI CBS3M OOecrieueHue

COOTBETCTBHUS TEeXHUYECKUX
napaMeTpoB

MH(GOKOMMYHHUKAIIMOHHBIX ~ CUCTEM
u/vnu nux COCTAaBJIAIOIINX,

YCTAaHOBJICHHBIM 3KCIUIYAaTAllTUOHHO-
TEXHUYCCKUM HOPpMaM

Vmetb:  OcyllecTBIsATh  MOHTAK,
HACTPOWKY, PEeryJIMpOBKY
TECTUPOBaHUE 00opy1oBaHus,
OTpadOTKy  peXHUMOB  paboOTHl,
KOHTPOJIb TIPOEKTHBIX TapamMeTpPOB
pabOoThI, UCIIBITAHUS 000pPYJOBAHMS
CBsI3U oOOecrieueHue COOTBETCTBUS
TEeXHUYECKUX rnapameTpoB




MH(POKOMMYHUKAILIMOHHBIX CUCTEM
u/vmm 170, COCTaBJIAIONINX,
YCTaHOBJIEHHBIM 3KCIUTyaTallMOHHO-
TEXHUYECKMM HOpMaM

Bnaners: CriocoOHOCTBIO
OCYILIECTBIIATH MOHTaX, HACTPOMKY,
PETrYJIMPOBKY TECTUPOBAHUE

000pyI0BaHUSs, OTPAOOTKY PEKUMOB
paboThl,  KOHTPOJIb  MPOEKTHHIX
napaMeTpoB pabOThl, HCIBITAHKS
000pyJIOBaHUsI CBS3M OOecrieueHre

COOTBETCTBUS TeXHUYECKHUX
rnapaMeTpoB

MH(POKOMMYHUKAIIMOHHBIX CUCTEM
n/unm Hx COCTaBJISIONINX,

YCTAaHOBJICHHBIM 3KCIUIYaTAllTUOHHO-
TEXHUYCCKUM HOPpMaM

IK-1

CriocoOHOCTh OCYIIECTBJISATH
MOHTQX,  HalaJKy, HaCTPOWKY,
PETyJIMPOBKY, OIBITHYIO IPOBEPKY
padoTOCIIOCOOHOCTH, WCIIBITAHUS H
cllavy B 9KCIUTyaTaIHIo COOPYKEHUH,
CpeICTB ¥ 00OPYIOBAaHMS CETEH

3HaTb: MoHTax, HaJIAJIKY,
HACTPOWKY, PETYJIMPOBKY, OIBITHYIO
MPOBEPKY padoTOCIIOCOOHOCTH,
UCTIBITAHUS Y CJIAYy B 9KCIUTyaTaIHIo
COOPYKEHUI, CpeICTB u
000pyIOBaHUs ceTel

VYMmerb: OcyllecTBisiTh  MOHTaX,
HaJIAIKy, HACTPOUKY, PEryJupoBKY,
OTIBITHYIO MPOBEPKY
padoTOCIIOCOOHOCTH, WCIBITAHUS U
C/1auy B 9KCIUTyaTalyio COOPYKEHH,
CpeICTB U 00OPYAOBaHUS ceTei

Brnapers: CriocoOHOCTBIO
OCYIIECTBJIATh MOHTaX, HaJIAJKY,
HACTPOMKY, PETYJUPOBKY, ONbITHYIO

MIPOBEPKY PpadoTOCIIOCOOHOCTH,
UCTIBITAHUS U CJIaUy B SKCILTyaTaI1Io
COOPYXKEHHUI, CpencTB "

00opyIOBaHus ceTe

3. Conep:xkanne qUCHUNLIAHBI

3.1. Pazgeqnl U COUILINHBI H BUABI 3 aHATHH

3.1 CTpykTypa JHCOMILIHHBI I 0YHOH (hOpMBbI 00yUeHUSs

|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 2 12 10 (10
POBO/IHUKOBOM padoThI
3JIEKTPOHUKH. HOJTyIIPOBOTHUKOBBIX
npudopoB. bunosspHsle u
H0JIEBbIE TPAH3UCTOPHI.
KoMmioneHTsI
OITO3JIEKTPOHUKH.
1.2 OcHoBHI DJIEKTPOHHbIE 20 2 {2 6 |10
aHaJIOrOBOI YCUJIUTENIbHBIE
CXEMOTEXHUKHU YCTPOWCTBA.
3JIEKTPOHHBIX CxeMOTexXHHMKa
CPEACTB. yCHIIUTENEN.
CxeMOTexXHHMKa
reHepaToOpOB.
2 2.1 [udpposas OcHoBbI 11MPOBOI 14 2 {2 (0 |10
CXEMOTEXHHUKa CXEMOTEXHUKHU
3JIEKTPOHHBIX 3JIEKTPOHHBIX CPEACTB.
CPEJCTB. OcHOBBI TEOPUM
JIOTUYECKUX
(mepekJIIoYaTebHbIX )
pyHK1IMIA.
22 CxeMoTexHMKa CxeMoOTeXHHMKA 35 6 |6 [6 |17
M@ poBbIX M POBBIX YCTPOUCTB
YCTPOICTB KOMOMHAIIMOHHOTO THIIA.
CxeMOTexHUKa
IM(PPOBBIX YCTPOUCTB
M0CJIE10BATEIbHOCTHOT'O
TUIIA.
3 3.1 Beenenue B mu [TonynpoBoHUKOBas 25 51515 |10
KPOITPOLIECcCOp namaTb. CTpyKTypa
HYIO TEXHUKY. MUK POITPOLIECCOPHOM
CHUCTEMBI.
Hroro 108 17 (17 |17 | 57

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)
1.1 Pusnueckue DJIEKTPOIIPOBOJHOCTD 2
OCHOBBI MOJTyITPOBOTHUKOB.
padoTHI MOTYNp [1osyripoBOAHMKOBBIE TUOBI.
OBOAHUKOBBIX | bumnonsphsie Tpansuctopsl. OCHOBHbIE
npudOpOB. napameTpbl OUIOJISPHBIX TPAH3UCTOPOB.
bunonsipusie u | IloseBble TpaH3UCTOPBL. DJIEKTPOHHbBIE
T10JIEBBIE npuOOPBI C OTPULIATETbHBIM
TPaH3UCTOPBI. | AU depeHInalIbHBIM COIPOTUBIICHUEM.
KomnoneHnTs! o KOoMIIOHEHTHI ONTO3JIEKTPOHUKU:
NTOJIEKTPOHU | K3Jyvaloliye AUO0bl, (POTOPE3UCTOPHI,
KH. (porogmoapl, ONTPOHBI.
1.2 DJIEKTPOHHbIE OcHOBHBIE TapaMeTphl U 2
YCUIIUTENIbHbIE XapaKTEPUCTUKHU YCUITUTEICH.
yCTpPOICTBA. YcunutensHble Kackaasl Ha
CxeMoOTexHHKa OUITOJISIPHBIX TPAH3UCTOPAX.
YCUJIATEIEN. YcunuTenbHble KacKaIpl Ha MOJIEBBIX
CxeMOTeXHHMKa |TpaH3uUCTOpax. Y CHUIMTENN MOIIHOCTU U
I€HEPAaTOpPOB. | yCUIMTENINU NOCTOSIHHOIO TOKa. Pexumbl
palOThl YCUIIUTEIbHBIX KaCKa/I0B.
Onepaumonnsie ycunurenu. O6iactu
MPUMEHEHH ST OTIEPALMOHHBIX
YCWJIATENIEN B SJIEKTPOHHBIX CXEMaX.
I'eHepatopsbl /IEKTPUYECKUX KOJIeOaHU
Y 9JIEKTPOHHBIE KJIIOYU.
2.1 OcHOBBI Jlornueckue yHKIMU U SJIEMEHTHI. 2
uudpoBoit AKCHOMBI, 3aKOHBI, TOXIECTBA U
CXEMOTEXHUKH TEOpeMbI aIreOphl JIOTHKH (OyJIeBOI
3JIeKTPOHHBIX anreOpsl). [IpeacraBnenue u
CpPe/ICTB. npeodpa3oBaHUe JIOTUIeCKUX (DyHKITHH.
OcHoBBI [ToHsiTHE O MUHUMM3AIIMU JIOTUIECKUX
TEOPUU pyHK1IHAIA.
JIOTMYECKMX (I
epeKJIIyYaTelib
HBIX) (PyHKIUI.
2.2 CxeMOTexHUKa KoMOuHaImoHHble TornyecKue 6
U POBBIX ycTpoicTBa: mudpaTopsl 1
YCTPOMICTB KOM JemnppaTopbl, MyJIbTUIUIEKCOPHI U
OMHAIIMOHHOTO JEeMYJIbTUILJIEKCOPBI, CyMMaTOPBbI,
THIIA. M(ppOBBIE KOMITAPATOPHI,
CxeMoTexHHMKa | mpeodpa3oBaTey KOAOB, apu(pMeTHKO-
LM(PPOBBIX JIOTUYECKOE YCTPOMCTBO. TpUrrepsl u
yCTPOICTB noc | 1 poBbie aBTOMaTHL. PazHOBHAHOCTH
nenosarenbHoc | RS-tpurrepos. Peructpsl u c4€Tumkm.
THOT'O THUIIA. 3anomMuHaloIme JeKTPOHHbIE

ycrporictBa. CTaTuueckue u




AMHAMUYECKHE OIepaTHBHBIC
3aIIOMHUHAIOIIME YCTPOMCTBA.
[MocrosiHHBIE 3aTIOMHHAIOIIHE

yCTpPOIICTBA.
3 3.1 [MonynpoBoIHI O000IeHHAsT CTPYKTYpa 5
KOBasl IaMSITb. MUKpOIIpoLeccopa. Y CTpOICTBO
Crpyktypa Mu MUKpPOKOHTpoJiiepoB AVR. ITamats
KPOIPOLIECCOP IIpOrpamMMm U NamsTh JaHHbIX.
HOW CHCTEMBI. PerucrpoBast namsrs.
DHeproHe3aBucuMasi NamsITh.
BHyTpeHHs1s onepaTUBHAs cTaTUYecKast
namATh. Crcrema NnpepblBaHUil.
3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 dusnueckue CriocoObl BKIIIOUEHHUsT OUTTOJISI PHBIX 2
OCHOBBI TpaH3uCTOPOB. OCHOBHBIE PEKUMBI
padOTHI MOTYTIP padoTsl Tpan3uctopa. CriocoOsl
OBOJHUKOBBIX BKJIIOUEHUSI MOJIEBBIX TPAH3UCTOPOB.
npuOOpOB.
bunonapusie u
T0JIEBBIE
TPAH3UCTOPHI.
KomnoneHTs! o
MITO3JIEKTPOHU
KHU.
1.2 DJIeKTPOHHbIE OcCHOBHbIE TApaMETPHI U 2
YCUJINTEIIbHBIE XapaKTEPUCTUKM ONEPALMOHHBIX
ycTporcTBa. | ycwuteneid. [IpuMepsl ncnob30BaHus
CxemoTexHMKa OIEpaLMOHHBIX YCUIIUTENEN U
YCUJIUTEEN. OOpaTHBIX CBSI3EW B JICKTPOHHBIX
CxemoTexHMKa cXemax.
TeHepaTopOB.
2 2.1 OCHOBEI MeToapl MUHUMU3ALUN JIOTUYECKUX 2
1 poBOn (pyHKLIMI.
CXEMOTEXHUKH
3JIEKTPOHHBIX
CpPelCTB.
OcHOBBI
TEOpHUU
JIOTUYECKMX (I
€peKJIIoYaTellb
HbIX) (DYHKIIMH.




22 CxemoTexHMKa RS-Tpurrepe! Ha noruueckux 6
U(PPOBBIX aeMeHTax. PyHKIMOHAJbHBIE Y3JIbl Ha
YCTPOICTB KOM 6aze peructpos capura. OCHOBHbIE
OMHAIIMOHHOTO CTPYKTYPBI OIIEPATHUBHBIX
THUMA. 3aIMOMHHAIONIUX YCTPOUCTB.
CxemMoOTexXHUKa DHeproHe3aBUCUMbIE ONIEpPaTUBHbIE
UPPOBBIX 3aIOMHHAIOIIUE YCTPONCTBA.
YCTPOICTB NOC CrpykrypHas cxema PII3Y-2C.
JieloBaTeNbHOC | Y ciiOBHBIE 0003HAUYEHUSI MUKPOCXEM U
THOT'O THUIIA. CUTHAJIOB yIIpaBJIEHUs
3aIOMHUHAIOIIUMU ycTporcTBaMu. Piati-
MaMsTh.
3 3.1 [TomynpoBoaHu [Tepudepuiinsie ycTporicTBa 5
KOBas NaMATh. | MMKPOKOHTpoJuiepoB AVR, Taiimeps! u
CrpykTypa Mu CUYETUMKH. Y HUBEPCATbHBIN
KPOIPOLIECCOP 10CJIEJOBATENBbHBIN
HOU cucTembl. |npuemoniepeaaruuk. Unrepdeiic JTAG.
3.2.3. JlabopaTopHble 3aHATHSA, COJIEPKaHNe H 00beM B Yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B acax)
1 1.2 DJIEKTPOHHbIE CxeMOTeXHUKa YCUJIUTETIEH. 6
YCUJIUTEIIbHbIE DKCrepuMeHTalbHas YacTh:
yCTpPOICTBA. UCclieIOBaHUe TapaMeTPOB
CxemMoOTexXHUKa OIEpaLMOHHBIX YCUJIUTENEeN U
YCUJTUTEEN. AQHAJIOTOBBIX YCTPOWCTB HAa OCHOBE
CxemMoOTexXHUKa OIEpaLMOHHBIX YCUIUTENEN Ha
reHepaTopoB. | sabGopatopHoM creHzie. CXeMOTEXHUKA
reHEepaTOPOB. DKCNEPUMEHTAIbHAS
yacTh: uccinepoBanre RC reHepaTopa Ha
71a00paTOPHOM CTEHJIE.
2 2.2 Cxemorexnuka | CxemoTexHMKa ITU(PPOBBIX YCTPOUCTB 6
M POBBIX KOMOWHALIMOHHOT'O THIIA.
YCTPOICTB KOM DKCcrepuMeHTalbHasl YacTh:
OMHAIIMOHHOTO YCClIeIOBaHKE KOJIepa, AEKOJepa,
THUMA. MYJIbTUIUIEKCOPA U IEMYJIbTUILIEKCOPA
Cxemorexnuka | B mporpamme Logisim. CxeMoTexHHUKa
U POBBIX 1M POBHIX YCTPOUCTB
YCTPOMICTB OC 10CJIEJOBATEILHOCTHOTO TUIIA.
JIeI0BAaTEIbHOC DKCcrepuMeHTalbHasl YacTh:
THOT'O THIIA. ucciegosanue AJIY B nporpamme
Logisim.
3 3.1 [HonynpoBonHu CrpyKTypa MUKpPOIIPOLIECCOPHOI 5
KOBas MaMsATb. | CUCTEMBI. DKCIIEPUMEHTAJIbHAS YaCTh:
CrpykTypa Mu UCCJIeIOBaHUE YCTPOWCTBA MaMSTH




KPOIMPOLIECCOp
HOW CUCTEMBIL.

O3Y u II3V B nporpamme Logisim.

3.3. Conepxxanne MaTepHuaIOB, BLIHOCHMBIX HA CAMOCTOSITEJbHOE H3YUeHNe

Monyns | Homep | CopepxaHue MaTepualios, Buapl camocTosiTesbHOM TpynoemMKocTb
pasnena BBLIHOCUMOI'O Ha NEeATELHOCTH (B yacax)
CaMOCTOSATEJIbHOE
U3y4eHHE
1 1.1 BakyymHbie BeinosnHenue pfomManiHux 10
JIIOMUHECLIEHTHbIE KOHTPOJIbHBIX padoT;
VHJIMKATOPBI. paboTa ¢ 3JeKTPOHHBIMU
DJIEKTPOTIOMUHECLIEHTHBIE 00pa3oBaTeIbHBIMU
VHJIMKATOPBI. pecypcamu
Kunkokpucramummyeckue
VHJIMKATOPBI.
[TonynpoBogHUKOBBIE
3HAKOCUHTE3UPYIOIINE
MHAMKATOpHL. Jucruien.
Jlazepsl.
1.2 I'enepaTopsl BeinosnneHue gomMamiHux 10
rapMOHUYECKUX CUTHAJIOB. KOHTPOJIbHBIX padoT;
KBapuessie reHepaTopsbl. 00paboTKa 1 aHAIIN3
['eHepatopsl KoJieOaHUN MOJTYYEHHBIX JIAHHBIX,
IPAMOYTOJBHON (POPMBI COCTaBJIEHHE OTYETA U
(MyJIbTUBHOPATOPHI). OTBETOB Ha BOIPOCHI 10
DJIEKTPOHHBIE KJIIOYU. JabopatopHoil padoTe
Ncnonszoanne MOII-
KJIIOYEN B JIEKTPOHHBIX
yCTpPOICTBax €
NEPEKJII0YAEMBIMU
KOH/IEHCATOPaMH.
2 2.1 CTpyKTypa v PUHIIUIT BoimosHeHre qomarnHnx 10
AEVICTBUSA JIOTUIECKUX KOHTPOJIbHBIX padoT;
371eMeHTOB. OCHOBHBIE paboTa ¢ JeKTPOHHBIMA
napamMeTpsl 1 00pa3oBaTeIbHBIMU
XapaKTEPUCTUKHU pecypcamu
JIOTUYECKUX IJIEMEHTOB.
22 TpurrepHas cxema Ha AByX | DBblnojaHeHne qoMamHux 17

YCUJIUTENIBHBIX KacKaJax.
JK-tpurrepsl. D-tpurrep un
T-Tpurrep.
Hecummerpuuneie
Tpurrepsl. CoBUroBble
peructpbl. CUHXpPOHHbBIE
CIIBUTOBBIE PETUCTPHI C

KOHTPOJIbHBIX padoT;
00paboTKa U aHAIHN3
MOJTyYEHHbIX JaHHBIX,
COCTaBJICHUE OTYETA U
OTBETOB Ha BOIPOCHI IO
nadopaTopHO# padoTte




0OpaTHBIMU CBSI3IMHU.
JIIBOMYHbIE CYETUMKH.
Cuerunku ¢
MPOU3BOJILHBIM
K03 pUMEHTOM
nepecuera. CYETUUKH C
nepeMeHHbIM
K03(pPUIMEHTOM
nepecyera. CYeTYNKU Ha
OCHOBE PETrMCTpPOB CJ/IBUTa.
['enepartopsl cy4yaiHbIX
[IOCJIEIOBATEILHOCTEN.
YcrporictBa
(popmupoBanus
MOCJIeIOBATEIbHOCTE M
Yomma.

3.1

IMoncucrema mamsaTu

BrmonHenne JOMaIITHuX

MUK pOIpolLieccopa. KOHTPOJIbHBIX padoT;
IMoxcucrema BBOIA/BBIBOIA 00paboTKa U aHAIHM3

MUK pOIpolLieccopa. MOJTyYEHHBIX JaHHbIX,
[Moacucrema rpephIBaHuUiz COCTaBJIEHHE OTYETA U

MUK pOIpolLieccopa. OTBETOB Ha BOITPOCHI IO

[Toacucrema npsiMoro

nabopaTopHOH padoTe
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JOCTyTa B MaMsTh

MUK pOMpolieccopa.

OpnHoKpucTaIbHBIE
MHUKpOIBM.

4. ®oHI OLIEHOYHBIX CPE/ICTB /IS IPOBe/IeHUs TEKYIel 1 MPOMeKyTOYHOM
aTTecTaniu 00yJarIHUXCs M0 U CIUILINHE

CI)OH,I[ OLICHOYHBIX CPEACTB TEKYIIEIO KOHTPOJIA U HpOMC)KYTOLIHOIL/'I aTrecranyuy 1o urTroram
OCBOCHUA NUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH[I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOqMUECKO€E H MH( OpMAINIOHHOE 00ecreuyeHne JHCIUIIIHHbI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble U3 JaHUA
1. I'yce, B. I'. DnekTpoHunKa 1 MUKpoIporieccopHas TexHuka [Tekcr] : yueOHMK AJ1s CTyJeHTOB
By30B / B. I'. I'yces, 0. M. I'yces. - 4-e u3n., u gomn. - M. : Beicinas mkosna, 2006. - 799 c.
2. bamapun, C. A. TeopeTuuecKkue OCHOBBI JEKTPOTEXHUKU. TEOpHUs JIEKTPUUECKUX LN U

35eKTpoMarauTHoro mnons [Tekcr] : yueG. mocoOme [uisi CTYyAEHTOB BY30B, OOyYalOLIUXCA I10
HalpaBJICHUIO MOJrOTOBKM "JJIEKTPOTEXHUKA, JIEKTPOMEXaHUKa U 3j1ekTporexHosnorun" / C. A.
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/local/working_program/modules/typical_programs/PDF/fos.php?file=16/16.8/11.03.02_%D0%911.%D0%91.17_%D0%A1%D1%85%D0%B5%D0%BC16.pdf

Bamapun, B. B. ®enopos. - 4-e u3a., nepepad. u gom. - M. : Akagemus, 2010. - 360 c.
3. Vaiikepau, . ®. [Ipoektuposanue 1udpossix ycrpoicts [Tekcer]. T.1 / 1.®. Vaiikepnu; [ep.
c anri1. E.B. Boponosa, A.JI. Jlapuna. - M. : IToctmapker, 2002. - 544 c.

4. Boponkos, 3. H. TeepnorenbHast anektponuka [Tekcr] : mpaktukym: yued. mocobue st
CTyJEHTOB BYy30B, OOyvyalOIIMXCA 1O HANpPaBJICHUIO TMOATOTOBKM  "DJEKTPOHUKA U
MukpoaekTpoHuka" / . H. Boponkos. - M. : Akagemus, 2010. - 127 c.

5. Jlaumn, B. U. Dnexrponuka [Tekcr] : yued. mocobue 1ist cTyieHTOB TexH. By30B / B.W. JlauuH,
H.C. CaBenos. - 4-e u3n. - PocroB #/]] : ®enukc, 2004. - 576 c.

6. KypHanst: «Panno», «TellekOMMYHUKAIIMOHHBIE CUCTEMBI U CETH».

7. B.W. Boiiko CxemoTexHuKa 3eKTpoHHbIX cucteM. C-I1. «BHV-IletepOypr»,2004

8. K.K. I'omoronoB Tpanzucropnsie nenu.—CI16.: BXB-IletepOypr, 2002

9. B.C. T'ompamreiin, H.A. Cokonos, I'.I". AxHoBckmii. Cetu cBsizu. — C-I16.: BXB-Iletepoypr,
2010. 400 c.

10. E.. YrpiomoB Ludposas cxemorexuuka. CI16., BXB-CII6, 2002.

5.1.2. Uz3pgannsa u3 9BbC

1. B.b. BencnaBckuii Beenenue B yueOHOe MPOEKTUPOBAHUE JIEKTPOHHBIX YCTPOHCTB. —YunTa:
Skcnpecc-tunorpapus-3a0l TIIY, 2008. -132c.

2. UadopmanimoHHbIe TEXHOJIOTHY TIPOEKTUPOBAHUS PAAMOIJIEKTPOHHBIX cpencTB [Tekcr] : yueo.
nocobue s CTyJEHTOB BY30B, OOydYalolMXxcsi Mo creuuaibHocTu "[IpoekTupoBaHue U
TEXHOJIOTUS PAaJMOIEKTPOHHBIX cpelacTB" HampaieHus "[IpoeKTMpOBaHME UM TEXHOJIOTUS
3JIeKTPOHHBIX cpelacTB”. - M. : Akagemus, 2010. - 381 c.

5.2. JlonoHUTeEJILHAS JJUTEpaTypa
5.2.1. IleuyaTHbIE N3 JaAHUA

1. KaranoB, Buibsam MWabuu. PaguorexHuyeckue nenu M curHaisl.  JlaGopaTOpHBII
KOMITBIOTEPU3MPOBAHHBIN TPAKTHKYM : y4yeO. mocooue. - MockBa : ['opsyass suHus-Tenexom,
2004. - 154c. : mi. - ISBN 5-93517-163-5 : 283-00.

2. lanmbniepun, Muxann BraguMupoBrd. DeKTPOTEXHUKA M SJIEKTPOHKKA : yuyeOHHK. - MockBa :
DPopym, 20009. - 480 c. - ISBN 978-5-91134-091-9. - ISBN 978-5-16-002837-8 : 154-10.

3. Bencnagckwuii, B.B. YueOHoe npoekTupoBaHne yCTPOWCTB BHIYMCIUTEIBHOU TEXHUKH : y4eO.
nocoodue / Benciaasckuii B.B. - Yura : Yutl'Y, 2010. - 140 c. - ISBN 978-5-9293-0503-0 : 6/11.

4. Bencnaeckuii, B. b. MonenpoBaHue 371eKTPOHHBIX CHCTEM MCTOYHUK-TIpuéMHUK [Tekcrt] :
moHorp. / otB. 3a Bbei. C.E. Crapoctuna. - Ywura : 3a6lTIIY, 2012. - 139 c. - ISBN
978-5-85158-87-47 : 139-00.

5. BeHncnaBckuii, B.b. YueOHOe mpoekTupoBaHME 3JEKTPOHHBIX ycTpoWcTB [Tekct] : yuel.
nocodue. - Yura : 3a0I'Y, 2015. - 182 c. - ISBN 978-5-9293-1408-7 : 185-00.

6. Bpammep, FO.A. NmnynecHble 1 g poBsie yerpoiicTsa : yued. / bpammep 10.A., TTamyk W.H.
- 8-e u3., crep. - Mockga : Beiciias mkosna, 2006. - 351 c. : wi. - ISBN 5-06-004354-1 : 295-00.

5.2.2. Uzpgannsa u3 9BbC
1. BazpuieB, B. K. TBepporenpHast 3JeKTpoHWKA : YdeOHoe mocoOwe. TrepaorenbHas
anekrpoHuka. Yacte 1. Y. 1 / baseinies B. K. - Pazanp : PI'PTY, 2013. - 96 c. - Knura us

koJutekuuu PI'PTY - NHxkeHepHO-TeXHUYECKUE HayKU
2. TeepaotenbHas snekTponuka [Tekcr] : yueOHOe mocodue IJisi CTYAEHTOB BBICHIMX yYEOHBIX
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3aBeJIeHUii, 00YJaIOIMXCs N0 HAMPABJIEHHIO MTOArOTOBKY "DIIEKTPOHUKA U MUKPOSJIEKTPOHUKA" /

9. H. BopoHkoB [u

ap.]. -

M.

Axanemnd, 2009. - 317 C.

http://www.studentlibrary.ru/book/ISBN9785991202543.html

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

HazBanue

Ccruika

Nudopmanmonnas cucrema «EauHoe OKHO
JOCTyNa K 0Opa3oBaTeIbHBIM pecypcam»

http://window.edu.ru

Hayunas DnekrpoHHas budimoreka

http://www.e-library.ru

DJIeKTPOHHbIE BEPCUM YUeOHHMKOB, MOCOOMH,
METOJIMYECKUX pa3pabOTOK, yKa3aHUU W
pPEeKOMEeHJAlMii M0 BCeM BUAAM y4eOHOH
padoTHI, MPEeyCMOTPEHHBIX BY30BCKOI
paboueid IpOrpaMMOM, HaXOASIIMECS B
CBOOOJHOM  JIOCTyNie ISl CTY/IEHTOB,
00yyaIMXcss B By3e, Ha BHYTPU CETEBOM
cepBepe

http://www.zabgu.ru

9BC «YHuBepcureTckas OMOJIMOTEKa OHJIAH

http://biblioclub.ru

6. [lepeyeHs NporpaMMHOro odecnevdeHust

[TporpammHoe obecnieuenue odmero HazHaueHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"Merallpo".

[IporpamMmmHoOe obecrieueHre CrenuaibHOr0 Ha3HAUSHUS:

1) Logisim

7. MaTepuajibHO-TeXHHYECKOEe 00ecnevyeHne TN CIUNINHBI

HaumeHnoBanue noMeIieHui s mpoBeIeHU s
y4eOHBIX 3aHATUHA W JUIA CAMOCTOSATEIbHOW
padoTHl 00YYAOIIUXCS

OCHAILIEHHOCTD CIIE[UAILHBIX [TOMEILIEHUNA U
TIOMENIeHUH JIJIS1 CAMOCTOSITEIbHOW PadOTHI

VyeOHble ayauTOpuUu Ui TIPOBE/ICHUS
3aHSTUIN JIEKIIMOHHOTO TUTIA

VyeOuble ayauTopuu il TPOBEAEHUS
MPAKTUYECKUX 3aHATHI

V4eOHbIE ayAUTOpPUM I TIPOBEICHUS

Ja00PaTOPHBIX 3aHATHIA

V4eOHble ayauTOpUM MAJisi TPOMEXKYTOUYHOM
aTTecTalyu

CocraB 000pyI0BaHU s M TEXHIUECKHUX CPEICTB
o0y4yeHUsl yKazaH B Hacropre ayIuTOpPUH,
3aKpEIJICHHOW paclMCaHUeEM 1O (PaKyJIbTETY
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Vuebuble aymuropun ans  npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
TPYNIIOBBIX U MHAVBUIYaJIbHBIX KOHCYJIbTAIIUM | OOy4YeHHsl yKa3zaH B TaclopTe ayIuTOpPUH,
3aKPEIJIEHHOM PACIIMCAHUEM M0 Kadenpe

V4eOHble ayTUTOPUM JJIS TEKYIeH aTTeCTaluu

8. MeTOI[I/IquKI/Ie PE€KOMEHOAIIUMHA ITO OPraHn3anuu U3y4eHUud TUCIHUIIJINHBI

Jlekimu  SIBJIAIOTCS OCHOBHBIM HMCTOYHHMKOM TEOPETHMUYECKOro Marepuayia Mo AWUCIUIUIMHE
«CXeMOTeXHHKa TeJIeKOMMYHHUKAIIMOHHBIX YCTPOUCTB». [ToceleHre 1 KOHCTIEKTUPOBAHUE JICKITUIA
SIBJISIETCS 00SI3aTEIbHON COCTABJISIONIEH YCIEITHOTO OCBOSHUS TUCHUILIMHBI O0YYaIOIIUMHUCS.

Hns 3 PEKTUBHOTO OCBOEHUS Marepuania IVCLUTLTAHBI «CXxeMOTeXHHKa
TEJIEKOMMYHHUKAIIMOHHBIX YCTPOUCTB» HEOOXOJMMO BHIITOJHEHHUE CIIEAYIONINX TPeOOBAHUIA:

- 00s13aTeNIbHOE TIOCEIIeHNE BCEX JIEKIMOHHBIX W MPAaKTHYECKUX 3aHATHH, CIIOCOOCTBYIOILEE
CHCTEMHOMY OBJIA[ICHUIO MaTEpPHUAJIOM Kypca;

- BCE BOIIPOCHI COOTBETCTBYIOLIMX Pa3/esioB U TEM 10 JUCHUILIMHE HEOOX0IUMO (PUKCHpOBaTh (Ha
TMOOBIX HOCUTENSIX MH(OPMAIVN);

- 00s3aTeNbHOE BBIOJHEHWE AOMAIIHMX 3aJaHuid SIBJISETCS BaXHEHWIIMM TpeOOBaHHEM WU
ycinoBreM (POPMUPOBAHUS LIEJIOCTHOTO M CUCTEMHOTO 3HAHHUSI 10 AUCIUTUIMHE;

- 00513aTeJIbHOCTD JINUHON aKTUBHOCTH KaXJOT0 CTY/IEHTA Ha BCEX 3aHATUSAX 0 AUCLUIUIMHE;

- B CJIy4asiX HESICHOCTH KaKHMX-TMOO BOIIPOCOB, OOCYKAAaeMbIX Ha 3aHATHIX, HEOOXOJUMO 3a]aTh
COOTBETCTBYIOIIME BOIIPOCH MPENOIABATENI0, @ HE OCTABJIATh UX HENOHATHIMU;

- B CIy4YasiX IMPOMYCKOB 3aHSATHHA MO YBKHUTEJbHBIM NPUYMHAM CTYJEHTaM MpPeAoCTaBIIsSIeTCs
[IPaBO MOAIOTOBKY U MPEJCTABJICHUS 3aJaHUi U OTBETOB Ha BOIIPOCHl U3YyYEHHOIO MaTte-puaja, C
pacyeToM Ha MOMOIIb TPENOAaBaTeisi B €r0 YCBOSHUH;

- B CJIyYasx IMPOITyCKOB 0e3 YBaKUTEJIbHON NMPUYMHBI CTYJEHT 00s13aH CAMOCTOSITEIbHO U3YUYHTh
COOTBETCTBYIOIIUN MaTepual;

- HEOOXOJVMBIM YCIIOBUEM SIBJISIETCS CaMOCTOSITENIbHOCTh M WHHUIMATMBHOCTh CTYIEHTOB IIpH
KOHTposie HaOopa OaJUIOB MO IUCUMIUIMHE AJIsl YCHEUIHOTO MPOXOXKICHUS IMPOMEKYTOYHOU
aTTecTalyu.

[Nopsinok opraHu3anuy caMOCTOSTEIbHON PaOOThI CTYJEHTOB

CamocrosTespHast padoTa CTyI€HTOB IpeIoJiaraer:

- CaMOCTOATENIbHBI TOKMCK, OOpadOTKY (aHAJU3, CUHTE3, OOOOIIeHWe M CHCTEeMaTU3alIuIo),
aJlanTaluo He0OXOAUMON MO TUCLUIUIMHE UH(POPMALIUH;

- BBITIOJTHEHHE 33/IaHUI /7151 CAMOCTOSITENILHON PadoTHhI;

- U3YYEHHE U YCBOEHUE TEOPETUYECKOro MaTepHasa, MPeACTaBIEHHOIO Ha JIEKLIMOHHbIX 3aHATHAX
¥ B COOTBETCTBYIOIIMX JUTEPATYPHBIX UICTOYHUKAX (PEKOMEHIyeMasi OCHOBHAsSI M JOTIOJIHUTE bHAS
JUTEepaTypa);

- CAMOCTOSITEIbHOE M3y4YeHHE OTAEIIbHBIX BOIIPOCOB Kypca;

- TIOITOTOBKA K MPAaKTHYECKUM U JJAOOPATOPHBIM 3aHSATHSAM, B COOTBETCTBUM C PEKOMEHIALIUSMU
npenogaBaTessi (BBHIMOJIHEHWE KOHKPETHBIX 33/1aHHiA, COOTBETCTBYIOIIME OpPraHU3alMOHHbBIE
JIEVCTBUS U T.11.).

[Mopsiiok opranuzanuu 1a00paTOPHON pabOTH CTY/IEHTOB

JlaboparopHast paboTa CTYIEHTOB INPEAIOJIaraeT CO3HATEIbHON AKTUBHOW pabOThI HE TOJIBKO B
Jmabopatopuu Ipu cOOpPKe YCTAHOBKM M MPOBEJCHUU M3MEPEHUI, HO M JOMa MpH MOJ-TOTOBKE K
M3MEpEeHUsIM, 00padOTKe pe3yJIbTaTOB U COCTABJIEHHS OTYETA.

Brinonnenue 1abopatopHoi paboThl €CTh ONpeJe/IeHHAs TIOCIeI0BATEIbHOCTh JEUCTBHNA:

— MOArOTOBKA K 9KCIEPUMEHTY;

— MPOBE/IEHNE U3MEPEHU;

— 00paboTKa MOJTyYEeHHBIX Pe3yJIbTaTOB;

13



— (popMyJIMpPOBKa BBIBOJIOB M HAIICAaHUE OTYETA.

JI71s1 T]paMOTHOTO M OBICTPOTO UX BBHITIOJHEHUS JOJKHA CIIOKHUTHCS ONpe/ieIeHHasi CUCTeMa 3HAHHUM
U yMeHMHd (OpHMEHTHPOBOYHAs OCHOBAa [JEWCTBUs), KOTOpas OOECHeuuT MpaBUIbHOE W
palrioHaIbHOE UCTIOJIHEHUE JIeUCTBUS.

[TosToMy BHINIOJIHEHME KaXAOW JTaOOpaTOpHOIl padOThl HEOOXOAMMO HAYMHATH C M3YUEHUs ee
OIKCaHUs U NIPUBEJEHUS 3HAHUI B CUCTEMY, 2 UMEHHO:

— SICHO TPEJCTaBUTh ceOe OOIIyl0 Ieib [JaHHON KOHKPETHOW JIabopaTOpHOW paldoThl U
N0CJIeJ0BATEILHOCTD 3a/1a4, PelIeHHe KOTOPbIX MPUBEAET K JOCTUKEHUIO OKOHYATEJIbHON LIEJIH;
— 3HaTh, Kakoe (pu3MuyecKoe SBJIEHHE U3yyaeTcsl B JaHHOW paboTe, KAaKUMH 3aBUCUMOCTSM
CBsI3aHbl OMUCHIBAIOLIME €TI0 BEJIMYHUHBI;

— 3HaThb OCHOBHbIE OCOOEHHOCTU OOBEKTA UCCIIEJOBAHUS

— W3YYUTh M yMeTh OOBSCHUTh (PU3UUECKHE OCHOBBI HCIOJIB3YEMBIX B padOTe METO/IOB
U3MEPEHHS] UICKOMBIX BEJIMUMH;

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

— 3HaTh MOCJEeJOBATEILHOCTD BHIIIOJHEHH S ITAMOB JJA00PaTOPHON paboTHI;

— uMeTh oOllee NMpeAcTaBiIeHre 00 OXUIAEMBIX pe3yJbTaTax MpPOBOJMMOIO IKCIIEPUMEHTA U
YMETb BBIOpATh METO/I, HYKHBIH JJI1 MIX MaTeMaTHUeCKor 0OpaboTKU

[opsnok opraHU3aLuK CTYIEHTOB Ha MPAKTUYECKOM 3aHATUU

Ha mnpakThueckux 3aHATHAX OOOOIMIAIOTCS W CHCTEeMATH3HMPYIOTCS 3HAHMS, TOJyYeHHbIE Ha
JIEKIIMOHHBIX 3aHATUAX, U (POPMUPYIOTCS YMEHMS pellaTh TUIOBbIE 3a1aud. [Ipu perieHnu 3a1au
CTYJIEHT JOJKEH YMETh:

- BBIJICJISATH OIMCHIBAEMOE siBJieHNe (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
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