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Mporpamma aucumnnvHbl "labopaTtopus U NPakTUKyM Mo panmoanekTpoHuke"; 011800.62 Pagnodunsmka; LOUEHT, K.H. (LoueHT) TiopuH

Mporpammy ovcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (ZoueHT) TiopuH B.A. Kadbenpa
paanodomaunkm OTaeneHme pagnoguankn n MHopMaunoHHbix cuctem , Vladimir. Tiourin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocsoeHunsa gucumnnundbl (Mogyns) 653.B.4 "PAONODPUNINKA N SNTEKTPOHUKA (cned.
NpPakTVKyM No pannogunsnke)" sBnsieTcs npnobpeTeHne TeopeTMYeCckuX 3HaHui, HaBblkoB PaboThl C
panvMon3MepuTENbHOM annapaTtypoi, HaBblKOB MPOBELEHNS SKCMepUMeHTa 1 06paboTku
3KCMNepUMeEHTaNbHbIX AAaHHbIX B OCHOBHbIX 06N1aCTAX paanogU3nK U paamo-anekTPoHUKN, KOTopble
HeobXxoaMMbl NSt YCNEWHOro NPoaoNXeHs 06pasoBaHmMst No Bbl-BpaHHOMY NPOOUIIO.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.B.1 MpodgeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K BapuaTyMBHO YacTu.
OcBauBaeTcs Ha 3 kypce, 5, 6 cemecTpbl.

OucunnnmHa 63.B.4 "PAANODPUNINKA N SNTEKTPOHWKA (cneu. npakTukym no paanodgpuavke)”
BX0AMT B 6a30BYyI0 HacTb NpodoeccroHanbHoro umkna b3 6akanaspos no Ha-npasneHunto 011800
Paaonodomaunka n siBnsieTcst 0ba3atenbHon Ans n3yvyeHums.

N3yveHne pnaHHOM ancumnnmHbl 6a3npyeTcs Ha NOAroTOBKE N0 hn3MKE 1 MaTeMaTKE B pamkax
CocynapcTBeHHOro ctaHaapta obwero obpas3oBaHns, AUCUMNIMH NOArOTOBKM Baka-naBpoB no
HanpasneHnto 011800.62 Pagunoduamka: 62.6.3 "Onektpuyectso n marHetnsm", b2.5.6
"MartemaTtunyeckui aHanms", b2.610 "OuddepeHunanbHblie ypasHeHUs". CTyOeHT OOMXeH
obnafnatb BXOAHbIMU 3HAHNSMW NEPEYNCNEHHbBIX MOLYNEn MaTeMaTn4eckoro v
€CTeCTBEHHOHAy4HOro umkna b2, a Takxe HaBblkaMy aKCNepUMEHTaNbHONM paboTbl U HaBblkaMu
paboTbl C paarMon3MepuTENbHON annapartypoi, NPMobpeTEHHbIMM HAa (PU3NYECKOM NPaKTUKyMe
Bb2.B.1 no anekTpnyecTsy n MarHeTusmy.

LduncunnnmHa nmeet ectecTBeHHy0 cBadb ¢ Moaynamm 63.6.11 OcHoBbl pagnoanekTpoHukn, 53.B.6
OCHOBbI PAOVOSJTIEKTPOHUKW (npaktukym), 63.5.6 -OcHoBbl Teopun konebanwnii, 63.612 -
dusnyeckas anekTpoHuka, b3.613 - [NonynpoBoaHKOBas anekTpoHuKa.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTeHUUN:

PacwucpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
MnK-1
n HOCTb MCMOMb30BaTb Bble T TNYECKN
(Togecouorane ((1O°CI0CT venonesosay Sasoaue recpericonse s
KOMMeTeHuun) P P
OK-1 CMoCcOBHOCTb MCMONb30BaTh B MO3HABATENbHON 1
(0bLeKyNbTypHbIE NPOdECCMOHANBbHOW OesaTeNbHOCTM 6a30Bble 3HaHWNS B obnacTu
KOMMEeTEHLMN) MaTemMaTuKn N eCTECTBEHHbIX HayK
OK-3 cnocobHocTb NpuobpeTaTtb HOBbIE 3HAHUS, UCMOSb3YS
(0blWeKynbTypHbIe CcOoBpeMeHHble obpasoBaTenbHble 1 MHEPOPMALIMOHHbIE
KOMMeTeHLMN) TEXHONOrnn
OK-6
(0bLeKyNnbTypHbIE CMocobHOCTb 00BMBATLCA HAMEYEHHON Lenu
KoMMeTeHuunn)
k-2 CNOCOBHOCTb NPUMEHSTb Ha NpakTuke 6a3oBble
(npodhbeccmoHanbHble
KOMMETEHLIAM) npogoeccmoHanbHble HaBblKK
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Mporpamma aucumnnvHbl "labopaTtopus U NPakTUKyM Mo panmoanekTpoHuke"; 011800.62 Pagnodunsmka; LOUEHT, K.H. (LoueHT) TiopuH

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-3
n HOCTb 3KCMnJlyaTmpoBatb COBPEMEHH n3myeck
(rporpoccuoammwe [SHO00EH00TE ST poRarh compeneryo (uaeoo
KOMMeTeHuunm) patypy Py
MK-4 CNoCcoBHOCTb MCMONb30BaTh CNEeLanM3npPoBaHHbIe 3HaAHWUS B
(npodbeccmoHanbHble obnactn oM3nKn onsi OCBOEHUS NPOGUIbHBIX (OU3NYECKUX
KOMreTeHuunn) ONCLUMAUH (B COOTBETCTBUMN C NPOchuiemM noarotToBkuy)

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MONOXEHWS B 06nacT Teopum CNEKTPOB CUrHANOB, aKTUBHbIX 1 MACCUBHbBIX (OUIbTPOB,
3a4epXuBaroLLmx Lenei, yCUnuTenbHbIX 1 reHepaTopHbIX YCTPONCTB, Teopun konebaHuin n
CVIHXPOHM3aLuun, Teopumn ownbok 1 06paboTkn aKCnepuMeHTa, MPUHLMNbI EACTBUS aHaN0roBbIX 1
LMGOPOBLIX PaanonM3mMepuTenbHbIX NPUOOPOB.

2. IONXeH yMeTb:

OpPUEHTUNPOBATLCA B BOMPOCAx NOCTPOEHNA N aHann3a pagnoTexHN4eCknx CxeMm, a Takxe
NPUMEHEHUA COBpeMeHHOI7I 9NEeMEHTHOM 6a3bl, nonb3oBaTbCs OCHOBHbIMKU METOOAMU ONMNCAHUA
KonebaTtenbHbIX 1 BOTHOBbIX npoueccos B pa3/INiyHbIX cpenax, MeTtogaMn pacyeTa
paanoTeEXHNHYECKNX N SNEKTPOHHbIX CUCTEM.

3. 0OMXeH BnageTb:

HaBblkaMW NPaKTUYeCKol paboTbl C COBPEMEHHBIMW PAAMOTEXHNYECKUMUN YCTPOMCTBAMM U
N3MepuTeNbHbIMK NpUbopamn, METOAAMUN N3MEPEHWIA N MeTodamMM 06paboTkM AaHHbIX, METO4aMM
ydyeta v MMHUMU3aummn owmnbok aKCcnepuMeHTa.

4. NONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K pelleHnto 3aay, CBS3aHHbIX C MCMONb30BaHUS 3NEKTPOMarHUTHbIX CUFHANOB AN nepeaayu,
npuema 1 06paboTky MHGOPMaLMK B paaNOTEXHUYECKIMX LIensiX,

- K UICMOMb30BaHNIO COBPEMEHHbBIX METOA0B 06paboTKM CUrHaNOB, OCHOBHbIX MPUHLIMMNOB 1 3aKOHOB
NOCTPOEHMS 1 (PYHKLIMOHMPOBAHUS paanoTEXHNYECKUX Liernei C COCPenoTOYEHHbIMY U
pacnpeneneHHbIM1 napamMeTpamm, METOLOB aHaNM3a 3N1eKTPoOMarHUTHbIX MPOLECCOB B 3TWX LIENsiX,

- K 9Kcnnyataunym COBPEMEHHON paanon3nyeckoin annapatypbl 1 060pynoBaHMS,
- K paboTe ¢ coBpeMeHHbIMM 06pa3oBaTenbHbIMU U UHGOPMALMOHHBIMUA TEXHONOTUSMU.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABASET 7 3a4eTHbIX(ble) eanHuu(bl) 252 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 5 cemMecTpe; 3a4eT B 6 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OOMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS
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Mporpamma aucumnnvHbl "labopaTtopus U NPakTUKyM Mo panmoanekTpoHuke"; 011800.62 Pagnodunsmka; LOUEHT, K.H. (LoueHT) TiopuH

Buabl v yachbl
ayauTopHOM paborThbl,
Hepens MX TPYA0EMKOCTb Tekywue doopmbl

cemecTpa (B yacax) KOHTpons
MpakTnyeckmellaboparopHbie

3aHATUA paboTbl

Pasnen
N ducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. CUTHATbBI. 1).
NabopatopHas paboTa
1.[AMNONTINTY OHbIE 5 1,2,3 0 9 0
CMNEKTPbI

CUIrHANOB.

Tema 1. CUTHAJBL. 2).
1 NabopaTtopHas paboTa
ITEOPEMA
KOTEJIbHMKOBA.

Tema 2. IMHEVHbIE
LIEEMWN C
COCPEOOTOYEHHbLIMW
N

5 4,5,6 0 9 0

2.|PACMPEOENEHHBIMA| 5 |10,11,12,1] O 9 0
NMAPAMETPAMW. 4).
NabopartopHas paboTa
AKTVBHbIE
OUNNBbTPDI.

Tema 2. IMHEVHbIE
LIEEMWN C
COCPEOOTOYEHHbIMW
2.n 5 14,15 0 9 0
PACMNPEOENEHHBLIMA
MAPAMETPAMW. 5).
NMNHNSA 3ALEPXKN

Tema 2. IMHEWHbIE
LEMNW C
COCPELOOTOYEHHbBIMWU
n
2.|PACMPEOENEHHBIMA| 5 7,8,9 0 9 0
NAPAMETPAMW. 3).
NabopatopHas paboTa
SNEKTPUYECKUE
OUNNBbTPDI.

Tema 3. YCUITUTENWN.
6). NabopaTopHas
3.|pabota OBPATHbIE 5 16,17,18 0 9 0
CBA3M B
YCUNMNTENAX.

Tema 3. YCUNTNTENN.
8). NabopartopHas
3.|pabota | 6 21,2223 0 0 4
WMPOKO-MNOTOCHbIN
YCUNUTENDb.

Tema 3. YCUITUTENWN.
7). NabopaTtopHas

3.|pabota _ 6 19,20 0 0 4
ONODEPEHLINATIBHbBI
YCUNNTEb.

PernctpaunoHHbIn HoMep BAEKT
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Buabl 1 yacbl
Paagen ayauTopHOM paborThbl,
Hepens MX TPYA0EMKOCTb Tekywue doopmbl
N 'D'"Knu"""v'”b'/ Cemectp cemecTtpa (B yacax) KOHTponsi
oayns
MpakTnyeckmellaboparopHbie
3aHATUA paboTbl

Nekuunn

Tema 4.
KONEBATENbHbIE
ABJTIEHNSA B
PAOVNOSNEKTPOHHbIX
4.YCTPOUCTBAX. 11). 6 28,29 0 0 4
NabopartopHas paboTa
dA30OBAA 5
ABTOIMNMOOCTPOUKA
YACTOTDI.

Tema 4.
KOJIEBATEJIbHbIE
SABJIEHNA B
PAOVNOSNEKTPOHHbIX
YCTPOWCTBAX. 10).
‘INabopaTopHas paboTa
TEHEPATOP HA
ONOLE C
OTPUUATEJIbHbIM
COINMPOTUBIIEHVEM.

Tema 4.
KONEBATENbHbIE
ABNEHWSA B
PAOVOSNEKTPOHHbIX
YCTPOUCTBAX. 12).
NabopaTopHas pabota
PETEHEPVPOBAHHbDIV]
KOHTYP.

Tema 4.
KOJIEBATEJIbHbIE
SABJIEHNA B
4.|PAONOSNEKTPOHHbBIX 6 24,25 0 0 4
YCTPOWCTBAX. 9).
NabopaTtopHas paboTa
LC-T'EHEPATOP.

Tema 5.
NMITYJIbCHbIE
TEHEPATOPDI. 13).
NabopartopHas paboTa
5-|CMHXPOHM3ALIS 6 | 3334 ) 0 0 6
FEHEPATOPA
JIMHENHO-M3MEHAKOWEIMOCH
HATPAXEHNA

Tema 6.
PACIMNPOCTPAHEHWNE
SNEKTPOMAIHATHbIX
IKONEBAHUW. 14).
NabopaTtopHas paboTa
AHTEHHDbI.

Tema . Torosas 3ayert
" |[doopma KOHTpOnS 5 0 0 0

6 26,27 0 0 4

6 30,31,32| O 0 4

6 35,36 0 0 6

PernctpaumoHHbIn Homep
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Buabl v yachbl
Paspen ayauTopHown pa6oThbl,
Henens UX TPYA.0EMKOCTb TexyLume doOpMbI
N .D.VIKIILI.VIHJLI;HI:I/ CemecTp| cemecTpa (8 uacax) \{(ompg?‘ ﬂp
- Nek ImI'Ipal(Tw-lecm/leJ1a60pa1'op|-u,|e
u 3aHATUSA paboTbl

. Tema . NITorosas 6 0 0 . v

doopMa KOHTpoOn4

NTtoro 0 54 36

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. CUIHAJbI. 2). NaboparopHas pabota TEOPEMA KOTEJIbHUKOBA.
npaKkTudeckoe 3aHsitne (9 yaca(os)):

NabopatopHas pabota ?7TEOPEMA KOTE/IbHMKOBA?. O606wWweHHbIn CNekTp curHana.
JwnckpeTtnsaumns n BocCTaHOBNEHNE aHANOroBoro curHana Ha ocHose TeopeMbl KoTenbHMKoBa.
AHanms npuyrH NosiBNeHMs ownboK Npu BOCCTAHOBNEHUN aHANOroBoro curHana.
SkcneprMeHTanbHas oueHka ownbkn BOCCTAHOBNEHMS.

Tema 1. CUCHAJIbI. 1). TabopatopHas pa6ora AMMIUTY OHbIE CNEKTPbl CUTHAJIOB.
npakTnyeckoe 3aHsitne (9 4yaca(os)):

NabopatopHas pabota ?AMIMJINTY OHbIE CMEKTPblI CUTHATOB?. CnekTp curHana.
OunckpeTHbln (nMHervaTbin) cnekTp. CnekTp nepuoamnyeckoro curHana. CnekTpbl CUrHa-noB Ha
BXO4€ W BbIXOLE NMHENHOW uenu. An-napaTypHble METObl aHanM3a cnekTpa curHa-na.

Tema 2. IMHEWHBIE LLENMW C COCPEOOTOYEHHbLIMWU U PACMPEOENEHHbLIMU
NMAPAMETPAMMW. 4). NNabopatopHas pabota AKTUBHbIE ®UJTbTPbI.

npakTudeckoe 3aHsitne (9 yaca(os)):

). NabopatopHas pabota ?AKTUBHbIE PUJIBTPbI?. SnemeHTbl cnHTe3a omnbTpa ¢ 3a4aHHOMN
4aCTOTHOW xapakTepucTunkon. PunbTpbl BatTepeopTa, Yebbiwesa, beccens. PacyeT u Boibop
9NEMEHTOB peannayembix UIbLTPOB.

Tema 2. IMHEWHbIE LENW C COCPELOTOYEHHbIMU U PACNPELENIEHHbIMU
NMAPAMETPAMM. 5). INHUA 3AOEPXKMU

npaktnyeckoe 3aHsitne (9 4yaca(os)):

). NabopaTtopHas pabota ?JIMHNA SALEPX-KIN?. OTpe3ok AfMHHOW MMHWM KaK OYHKLMO-HANbHbIN
y3en 3aepXku curHana Bo BpemMeHu. Npoueccol B IMHMM Mpy BapuaLmy Harpy3ku 1 BHyTPEHHEro
COMPOTMBEHNS NCTOYHUKA. DKCNEPUMEHTANIBHOE UCCNeN0BaHNE 3a0EPXKN MPSAMOYrONbHOrO
MMMNyNbCa UCKYCCTBEHHOMN NUHMEe. DopMUpoBaHME NPSAMOYroNbHOMO UMMYNbca OTPE3KOM ANNHHOW
NIHUK. SKCne-puMeHTanbHas NpPoBepka C MOMOLBIO NIMHUKN 3a0ePXKU.

Tema 2. IMHEWHbIE LLEMU C COCPEOOTOYEHHbIMU U PACNPEOENEHHbIMU
NMAPAMETPAMM. 3). NNabopatopHas pabota AJIEKTPUHECKUE ®UJTbTPbI.
npakTnyeckoe 3aHsitne (9 4yaca(os)):

NabopatopHas pabota ?QJIEKTPUHECKUNE PUTIBTPbI?. YeTbipexnontocHmku. Cuctems
napameTpoB. BTopnyHblie napameTpbl YeTbipexnontocHuka. LlenoyeyHble LC-comnnbTpbl Kak
4eTbIPEXNONOCHUKN. MHOrO3BEHHbIN PUnbTP HUXHMX YacToT (PHY) kak Mogenb oTpeska A/IMHHOW
nHuK. NamepeHne xapaktepuctndecknx napametpos ®HY. 4). labopaTtopHas paboTa
?AKTVBHbBIE ®UJIbTPbI?. 9nemeHTbl cMHTE3a (hunbTpa ¢ 3a4aHHON YaCTOTHOW XapakTepUCTUKOWN.
dunbTpbl BatTepsopTa, Yebobiwesa, beccens. PacyeT 1 BbIGOp 9N1EMEHTOB peann3yeMbiX (OUIbTPOB.

Tema 3. YCUNTUTENW. 7). Na6opatopHas pa6ota ANDDEPEHLMANBHbLIA YCUNTUTEND.
naboparopHas pabora (4 4aca(oB)):

7). NabopatopHas pabota ONPDEPEHUNANBHBIA YCUTUTEND. MoHATME 0 CUMMETPUYHOM
CUH(pa3HOM curHanax. [o-gasneHne CUHGA3HOro curHana B audpgoepeHumanbHOM yeunurene.

Tema 3. YCUITUTEJIN. 6). llabopatopHas pabora OBPATHbIE CBA3U B YCUTTUTENSX.
npaktnyeckoe 3aHsitne (9 4yaca(os)):

PernctpaumoHHbIn Homep -y O A
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Mporpamma aucumnnvHbl "labopaTtopus U NPakTUKyM Mo panmoanekTpoHuke"; 011800.62 Pagnodunsmka; LOUEHT, K.H. (LoueHT) TiopuH

NabopaTtopHas pabota ?0BPATHDBIE CBA3W B YCUTTUTENAX?. Tunbl 06paTtHbIX CBA3EN.
BnusiHme otpuuatenbHoi obpaTHOM CBA3UN Ha XapakTePUCTMKM IMHERHOIO YCUNUTENS.
Cra-bunuaupyollee nencteme oTpuLatenbHon 0b6-paTHO CBSA3N.

Tema 3. YCUNTUTENW. 8). Na6opatopHas pa6ota LUUPOKO-MONOCHbIAN YCUNUTEND.
naboparopHasi pabora (4 4aca(oB)):

8). NabopatopHas pabota LWMPOKO-MNONMOCHbLIN YCUNMUTESb. MprynHbl yMeHbLieHns
KOadpoULMEHTA YCUNEHUS HA HU3KMX U BbICOKMX YacToTax. Koppekumsi HacTOTHbIX XapaKTepUCTUK.
YacToTHbIE 1 BPEMEHHbIE XapaKTePUCTUKN, X B3aMMOCBA3b.

Tema 4. KOJIEBATEJIbHbIE ABJIEHNS B PAOVNO3JIEKTPOHHbDIX YCTPOUCTBAX. 11).
Na6opatopHas pa6ota ®PA30BAS ABTOMOOCTPOUKA YACTOTDI.

naboparopHas pabora (4 4aca(oB)):

11). NabopatopHas pabota PASOBAA ABTOMOACTPOVKA YACTOTbI. AHanua pexumos
pabotbl PAIMY Ha 6a3e meToaa (pas3oBO NNOCKOCTU. DKCNEPUMEHTaNbHAs NPOBEPKA BbIBOAOB
Teopun.

Tema 4. KOJIEBATEJIbHbIE IBNEHUA B PAOMO3NEKTPOHHbIX YCTPOUCTBAX. 10).
Na6oparopHas pabora TEHEPATOP HA OAUOOE C OTPULIATE/IbHbIM
COMNPOTUBJIEHUEM.

naboparopHasi pabota (4 4aca(oB)):

LATEJIbHbIM COMPOTUBJ/TIEHVEM. dazosblii nopTpeT aBTokonebaHwii. MNMepexon ot
rapMoHM4eckunx konebaHuin Kk penakcaunoHHbiM B LC-reHepartope ¢ oTpulaTtefibHbIM
conpoTtmeneHneM. MNMoctpoeHne oa3oBoro NOpTPeTa yCTaHOBNEHNS aBTOKONebaHuii ¢
NCMONb30BaHNEM IMMNPUYECKON BONbT-aMMNEPHON XapakTepPMUCTUKN anoaa.

Tema 4. KONEBATEJIbHbIE SSBJIEHUS B PAOLMO3NTEKTPOHHbIX YCTPOUCTBAX. 9).
Na6oparopHas pabora LC-TEHEPATOP.

naboparopHasi pabora (4 4aca(oB)):

9). NabopartopHas pabota LC-TEHEPATOP. AsTokonebaHus. Msarkoe n xéctkoe
camoB030yxaeHune aBTokonebarenbHo cuctemol. iccnenosaHne TpaHsnctopHoro LC-reHepaTopa
METOO0M CpeHeln KpyTU3Hbl. IamepeHmne cpeaHen KpyTUaHsbl.

Tema 4. KOJIEBATEJIbHbIE ABJIEHNS B PAOVNO3JNIEKTPOHHbDIX YCTPOUCTBAX. 12).
Na6opatopHas pabota PEFTEHEPUPOBAHHbIN KOHTYP.

naboparopHasi pabora (4 4aca(oB)):

12). NabopatopHas pabota PEFTEHEPVIPOBAHHbLIV KOHTYP. Ceo60aHble 1 BbiHYyXAEHHbIE
KonebaHus B NMHENHbIX N HENNHENHbIX paanouensx. Pe3oHaHcHble siBneHus. MpuHyanTenbHas
CUHXpOHM3aLUms (3axBaTbiBaHue) LC-reHepatopa rapMoHu4Yeckmx konebaHuii. OkcnepruMeHTanbHas
npoBepka BbIBOAOB TEOPUN, NCMONb3YIOLWER METOA MEAIEHHO MEHSIOLWMNXCS aMMANTy .

Tema 5. UMNYJIbCHbIE TEHEPATOPbI. 13). JTabopatopHas pabora CUHXPOHU3ALIUSA
FrEHEPATOPA JINMHEMHO-USMEHSAOLWEINOCH HAMNPAXEHUSA

naboparopHasi pabora (6 4aca(oB)):

13). NabopatopHas pabota CUHXPO-HU3ALNA TEHEPATOPA JIMHEMHO-U3MEHSAIOLIEOCS
HAMPAXEHWA. YctanasnmatoTcs TpeboBaHms K anemeHTam naeansHoro MNNH.
OnHonepexoOHblil TPaH3UCTOP Kak yrnpasnsiemblin kKoY. MNpuHyautensHas cuHxpoHuadauus INWH.
ObnacTn CMHXPOHM3AUMM NPY CUHXPOHU3ALMN CUrHANaMm pasnnyHo OopMbl. SABneHme
CaMO3KpaHMPOBaHUS. SKCNEPUMEHTANIbHOE onpeaeneHne obnacter CUHXPOHN3aLMN Npu
pasnuyHbIX hopma

Tema 6. PACMTPOCTPAHEHUE 3NTEKTPOMAIHUTHbIX KONTEBAHUN. 14). NabopartopHas
pab6ota AHTEHHbI.
naboparopHas pabora (6 4aca(oB)):

N3yyatoTcs OCHOBHbIE MONOXEHWUS TEO-PUN PYMOPHBIX aHTEHH CAHTUMETPOBOIO AMa-nasoHa, Nx
NepBUYHbIE N BTOPUYHbIE Mapa-MeTpbl, TEXHUYECKMNE XapaKTEPUCTUKN. DKC-NEPUMEHTaNIbHOE
nccnepoBaHue xapakTepu-cTukn, kannbposka netektopa CBY koneba-Huii n onarpamm
HanpaBleHHOCTN aHTEHH.

4.3 CTpyKTypa 1 comepXaHue camocTosiTeslbHoM paboTbl AUCLMNINHBI (MOOYNS)
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Buasi MdopMbl KOHTpONS
Paspen Hepens | camocrosirensHon [TpymoemMKoCTb P pons
AducumnnuHel Cemectp cemecTpa pabortbl (B yacax) camogg%ngeb;:bHow
CTYyAOEeHTOB
N3y4yeHue
Teopuu,
Tema 1. CUTHAJbI. 2). 3HaKOMCTBO C
NabopaTtopHas paboTa pannonamepuTenpHo
ITEOPEMA 5 4,56 annaparypom, 13 Oryer
KOTEJTbHMKOBA. BbINONIHEHNE
9KCrNepuMeHTa.
ObpaboTka 3aKe
N3yyeHne
Tema 1. CUTHANbI. 1). Teopnv,
JAMMANTY OHbIE 5 123 P P! 13 Oryer
CMEKTPbI SopatyRe
BbIMNOJIHEHU
Sl aKCrnepumeHTa.
ObpaboTka 3KC
Tema 2. IMHENHBIE ¥
LEMM C roopUM,
ﬁOCPEJJ,OTO‘-IEHHbIMI/I SHAKOMETEO C ,
|PACMPELENEHHBIMW| 5  [10,11,12,1|P3AVIONSMEPUTENRHON 4 4 Oryer
NAPAMETPAMM. 4). g:l':liﬁﬁm’ﬂoe”
ﬂ??—?ﬂpggl?ﬁgaﬂ pa6OTa IKCrNepuMeHTa.
SUTbTPbI ObpaboTka aKc
Tema 2. IMHEMHBIE Viayuenue
N=e Teopuu,
COCPELOTOYEHHbIMM 3HakoMCTBO C y
n 5 14.15 PaaNoN3MepuTenpHON 4 4 OTyer
PACMPE LENEHHBIM Sopatype
MAPAMETPAMMW. 5). SKCTIEpUMEHTA
NIMHUNSA 3ALOEPXKM O6patoTka sk
Tema 2. IMHENHBIE ¥
LENN C
SOCPEJJ,OTO‘-IEHHbIMI/I SHAKOMETEO C ,
|PACMPELOENEHHBIMU| 5 7,8,0 |PAANOVSMEDUTENEHON 44 Oryer
NAPAMETPAMW. 3). ggl':liﬁﬁ;moe”
NabopaTtopHas paboTa
SNEKTPUYECKWE %Kg”eg”Me“Ta'
DUNbTPDI. paboTka ake
N3y4yeHue
Tema 3. YCUUTENN. Teopnm,
7). NNabopatopHas 3HaKoMCTBO C o
|pa6ota 6 19,20 [PRANOUSMEPUTENHHOW 14 Ioryer
ONDODEPEHLNANBHBIN ggl':ligﬁ;m%”
YCUNUTENb. aKCcrnepumeHTa.
ObpaboTka 3KC
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Buasi dopMbl KOHTPONSA
Paspen Hepens | camoctositenbHom [TpynoeMKOCTb P pons
AducumnnuHbl Cemectp cemecTpa pabortbl (B yacax) caMOCTa%’gfb':bHow
CTyAOEeHTOB P
N3ydyeHue
Tema 3. YCUNINTENM. Rt
6). laboparopHas agvuonamMepuTenpHom
|pa6ota OBPATHbIE 5 |16,17,18 |° P! 14 |Oryer
CBI3/ B annaparypoi,
YOUNUTENSIX BbIMOSIHEHME
) aKcnepumeHTa.
ObpaboTka 3Kc
N3y4yeHue
Tema 3. YCUNUTENM. Teopu,
8). NlaGoparopHas 323?%?/&48: C|/|Ten bHOW
|pabora || 8 | 21,2223 PEAVETENEE 10 |Oruer
LINPOKO-MONOCHBIN patypou,
YCUNUTEND. BbIMOHEHWE
aKCnepuMeHTa.
ObpaboTka aKc
Tema 4. N3yyeHne
KONNEBATE/NbHbIE Teg o
#AIBNERMWA B 3H8.EOME)TBO c
PAOVOSNEKTPOHHbIX A ONSMEDNTENbHO
[YCTPOMCTBAX. 11). 6 28,29 gnﬁa - op|7| 10 Otyet
NabopaTtopHas paboTa parypou,
oAsboAT oo
ABTOMOLCTPOVKA Dopatona s
Tema 4.
KOJNEBATEJIbHbIE N3yyeHne
ABJIEHNA B Teopuu,
PAOVNOSNEKTPOHHbIX 3HaKOMCTBO C
YCTPOUCTBAX. 10). paguon3mMepuTenpHom
‘\NabopaTopHas paboTa 6 26,27 annaparypoi, 10 Otuer
TEHEPATOP HA BbINOSIHEHNE
ONOOE C SKCnepumeHTa.
OTPUUATEJ1IbHbIM ObpaboTka
COMPOTVBNEHVEM.
Tema 4 N3yyeHue
KONEBATE/bHbIE Teopui,
|PAOMOSNEKTPOHHBIX 6 24,05 [PAONOVISMEPMTENRHOM 15 |Oryer
YCTPOWCTBAX. 9). :Eﬂgﬁﬁ;m"e“
NabopaTtopHas paboTa SKCMEPUMEHTA
LC-TEHEPATOP. O6paboTka
Tema 4. N3yyeHne
KOJIEBATEJIbHbIE Teopuu,
ABJIEHUA B 3HAKOMCTBO C
PAONOIJTIEKTPOHHbIX pannonsmepuTenpHom
lyCTPOMCTBAX. 12). | © |30:31.32 | nhaparypoi, 10 |Order
NaboparopHas pabota | BbINONHEHME
PEFEHEPVPOBAHHDbIV| 9KCnepuMeHTa.
KOHTYP. ObpaboTka aKc
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl YHUBE T
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Buaei dDopMbl KOHTpONS
Paspen Hepens | camoctositenbHom [TpynoeMKOCTb P pons
N AducumnnuHbl Cemectp cemecTpa pabortbl (B yacax) camoc':)Ta%ngeb;:bHou
CTYAEHTOB
Tema 5. N3ydyeHue
NMITYJIbCHbIE Teopuu,
MEHEPATOPHbI. 13). 3HaKOMCTBO C
NabopaTtopHas paboTa pannon3mMepuTenpHo
5-|CMHXPOHW3ALIS 6 | 38334 nnaparypoi, 10 |Oryer
FEHEPATOPA BbINONHEHWe
NTIMHEVNHO-U3MEHSAIOWENOCH 9KCnepuMeHTa.
HAMPSAXEHWA ObpaboTka 3
N3y4yeHue
Tema 6. Teopuu,
PACIMPOCTPAHEHUWE 3HAKOMCTBO C
SNEKTPOMAIHATHbBIX panvon3MepuTENbHOM
6.\KONEBAHMI. 14). 6 | 3536 |innaparypoi, 11 |Otuer
NabopaTtopHas paboTa BbINONHEHME
AHTEHHDbI. 9KCnepuMeHTa.
ObpaboTka 3
WNtoro 162

5. ObpasoBatenibHble TEXHONIOTUK, BK/TKOYas UHTEepaKTUBHblie POpPMbl 00yYeHUs
McnonbaytoTcst cnenytowme goopMbl y4ebHoi paboThl: nabopatopHble 3aHATUSI, CAMOCTOATENbHANA
paboTa cTyaeHTa (BbiMOMHEHVE UHONBUAYANbHBIX AOMALWHNX 3a0aHWUIA), KOHCYNbTaUWW.

NcnonbayeTtcs obpasoBaTenbHas TEXHOMNOMMs, NO3BONSIOWAS peanvM3oBaTtb CleayoWwmnii anroputm
nabopaTopHbIX 3aHSATUIA.

1. CamocTosiTENBHOE N3YYeHne Teopumn No Teme nabopaTopHoi paboTsl. MicnonbayioTcs
KadgoeapanbHble y4ebHO-MeToanYeckme nocobus, yuebHunkn n 36C.

2. Cpava Teopun - 6ecefa c npenogaearteneM no teme gaHHor nabopatopHol paboTbl.

3. 3HaKOMCTBO C paaMON3MEPUTENBHON annapaTtypoi, CNoNb3yeMOi B AaHHON nabopaTopHON
pabote, becena c npenogasaTeniem.

4. BbinonHeHne akcnepumenTa. N3ydeHne MeToamkn N3MepeHuin n nx NnpoBeneHue.

5. ObpaboTka aKCnepruMeHTanbHbIX OaHHbIX U UX aHanv3. COOTHEeCeHNe NoNyYeHHbIX Pe3yNbTaToB C
BblBOAAMU TEOPUN.

6. OdpopmneHne oTyeTa.

7. 3awmTa oT4eTa No gaHHoi nabopaTopHoii paboTe.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. CUTHATDbIL. 1). NabopatopHas pabora AMMJINTY OHbIE CNEKTPbl CUTHAJIOB.
OtyeT , NpUMepHbIE BOMPOCHI:

1). NNabopaTopHas pabota AMIMINTY OHbIE CMEKTPbI CUTHANOB. Yto Takoe cnekTp curHana?
YeM xapakTepeH cnekTp nepuoamyeckoro curHana? Kak cBsidaHbl CNEKTpbl CUTHAN0B Ha BXo4e v
BbIXOLEe NMHeNnHon uenu? MNpusectn npuMep annapaTtypHbIX METOO40B aHanu3a crekTpa curHana.
Tema 1. CUFHAJ1bI. 2). NTabopatopHas pa6ota TEOPEMA KOTEJIbHUKOBA.

OtyeT , NpMMepHbIe BOMPOCHI:

2). NabopatopHas pabota TEOPEMA KOTEJIbHMKOBA. Y10 Takoe OMCKPETHbIA curHan?
O606wWeHHbI cnekTp curHana. JuckpeTuaauns U BOCCTaHOB/IEHNE aHaIOrOBOro CUrHana Ha OCHOBe

Teopembl KotenbHukosa. B yem NPUYnNHbI NOSBNEHNA owmnboK npwn BOCCTaHOBNEHNN aHANOroBoro
curHana. Kak npoBOONTCA SKCNepuMeHTal/ibHas oueHka OWKNBKN BOCCTAHOBNEHWS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 2. IMHEWHbIE LLENMWU C COCPEOOTOYEHHbIMW U PACNPELENEHHbIMU
NMAPAMETPAMMW. 4). Na6opaTtopHas pabora AKTUBHbIE ®UJTbTPbI.

Ortyer, npuMepHble BOMPOChHI:

4). NabopatopHas pabota AKTVIBHbBIE ®UNTbTPbl. 9neMeHTbl cMHTE3a hunbTpa ¢ 3a4aHHON
4aCTOTHOW xapakTepucTnkoin. PunbTpbl BatTepeopTa, Yebbiwesa, beccens. PacyeT u Boibop
3NEeMEeHTOB peann3yeMbiX PunbTPOB.

Tema 2. IMHEWHBIE LLENMW C COCPEOOTOYEHHbLIMU U PACMPELOENEHHbLIMU
NMAPAMETPAMM. 5). INHUSA SAOEPXKHU

Ot4eT , NpUMepHbIE BOMPOCHI:

5). NabopaTtopHas pabota IMHNA 3ALOEPXKW. OTpe3ok ANNHHOM NMHUM KaK OYHKLMOHANbHbIN
y3en 3a4epXku curHana Bo BpemeHu. Npouecchl B IMHUW NPy Bapraummy Harpy3ku U BHyTPEHHEro
COMPOTUBIEHNS NCTOYHMUKA. DKCNEPUMEHTANIbHOE UCCNenoBaHe 3a0epXKy MPsiMOYronbHOro
NMNyNbCca NCKYCCTBEHHOWN NuHuen. dopMmpoBaHue NPsiMO-yrofibHOro MMNysbca OTPE3KOM AJIMHHOM
NNHUW. DKCrepuMeHTanbHas nposepka C NOMOLLbIO IMHUM 334EPXKW.

Tema 2. IMHEWHBIE LLENMW C COCPEOOTOYEHHbLIMWU U PACMPEOENEHHbLIMU
NMAPAMETPAMM. 3). NabopatopHas pa6ota AJIEKTPUYECKUE PUNTbTPbI.

OTy4eT , NPUMEpPHbIE BONPOCHI:

3). NabopatopHas pabota SJIEKTPUHECKUE ®UNTbTPbBI. YeTtbipexnontocHnkn. Cuctembl
napameTpoB. BTopuyHbie napamMeTpbl YeTbipexnontocHuka. Llenoyeynblie LC-punbTpbl kKak
4eTbIPEXNOMOCHUKN. MHOrO3BEHHbIN OUNbTP HUXHUX YacToT (PHY) kak mogenb oTpeska ANMHHON
NMHUK. NIaMepeHmne xapakTepuctTmyecknx napameTpos

Tema 3. YCUNTUTEJIN. 8). Na6opatopHas pab6ota LUMPOKO-MOTIOCHbIA YCUNTUTEND.
OTy4eT , NpMMepPHbIE BOMPOCHI:

B uem NPU4YnNHbl YMEHbLUEHUA KOS(*)C*)VILI,VIGHTa yCUneHms Ha HN3KNX " BbICOKMUX 4YaCcToTax. Kak
OCYLLECTBNAETCA KOPPEKUNA HaCTOTHbIX XapakKTepPUCTUK. YacTtoTHble n BPEMEHHbIE XapaKTEePUCTUKN,
MX B3aMMOCBA3b.

Tema 3. YCUITUTEJIN. 6). JllabopatopHas pabotra OBPATHbIE CBA3U B YCUTTUTENSX.
OTtyeT , NpMepHbIE BONPOCHI:

B yem 3aknioyaetcs npuHUMn paboTbl SNEKTPOHHOro yeunutens. bazosbie cxembl ycunutenein Ha

6UNoNsSPHOM 1 MONEBOM TPAH3MCTOPax, Ha paano-namne. 6). JlabopatopHas pabota OBEPATHbIE
CBA3U B YCUTTUTENAX. Tunbl 06paTHbIX cBA3e. BnusHue otpuuartenbHoin obpatHo CBA3N Ha
XapakTepuUCTKM NMHenHoro ycunutens. Ctabunmaupyroluee oencTene otpuuaTenbHon obpaTHoi
CBSA3N.

Tema 3. YCUNTUTENW. 7). Na6opatopHas pa6ota ANDDEPEHLMANBHbLIA YCUNTUTEND.
OtyeT , NpMMepHble BOMPOCHI:

OxapakTepu3soBaTtb gnddepeHUnanbHbIA yCUnuTeb Kak yCTPOMCTBO C AByMS BXO4AMU U TPEMS
Bbixogamu. BBeCcTy noHATUS O CUMMETPUYHOrO N CMHGA3HOro cUrHanos. [oyemy kospdmumneHT
ycuneHns audpdoepeHumnanbHoro curHana bonblue, Y4eM KO3MULNEHT YCUNEHNS CUHCDA3HOTO
curHana? Noyemy BXxoOHOE CONPOTMBAEHUE ANng AndepeHLmManbHOro curHana MeHbLle, Yem ans
cuHdpasHoro curHana? NogaeneHne cMHMa3HOro curHana B umq)q)epeHumaanOM ycunutene.

Tema 4. KONEBATEJIbHbIE ABNEHUS B PAOUO3NEKTPOHHbIX YCTPOUCTBAX. 11).
Na6opatopHasi pa6ota ®A30BASI ABTOMNOACTPOUKA YACTOTbI.

OT4eT , NPUMEpPHbIE BOMPOCHI:

11). Na6opaTtopHas pabota PASOBAS ABTOMOOCTPONKA YACTOTbI. Oxapaktepusosatb
DAMMY kak 3aMKHYTYO CUCTEMY C OTpULIATENBHON 0BpaTHOW CBA3bI0. B 4eM cyTb aHanmaa pexvmoB
pabotbl PAIMY Ha 6a3e meTona pasoBoit nnockocTn? MNoyemy B kayecTBe AUCKpMMMHATOpa
YM-curHana ncnonb3yetcs oasoBblil 4eTekTop? B 4eM cocTomT NnpuHUMN OENCTBUS reHepaTopa,
ynpaensieMoro HanpsxeHvem? MNMoyemy cuctema ¢ oTpuuaTenbHoM 06paTHOM CBSA3b CKJTIOHHA K
caMoBO30yXaeHno?

Tema 4. KOJIEBATENbHbIE IBNEHUS B PAOUO3JIEKTPOHHbIX YCTPOUCTBAX. 10).
Na6oparopHas pabora TEHEPATOP HA OAUOOE C OTPULIATE/IbHbIM CONMPOTUBNEHUEM.

Ortyer, npuMepHble BOMPOChHI:

KTPOHHBL H
BEPCPITET

EMA KebY
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10). NabopatopHas pabota TEHEPATOP HA AMOMOE C OTPULUATENIbHbIM
COMPOTUBIEHMEM. d®a3zoBbiit nopTpeT aBTokonebaHuii. MNepexod 0T rapMoOHUYECKNX konebaHuii
K penakcaunoHHbiM B LC-reHepaTope ¢ oTpuuartenbHbiM conpoTmuBneHmeM. lNoctpoeHne gpasoBoro
nopTpeTa yCTaHOBNEHNS aBTOKONEOaHU ¢ MICNONb30BaHNEM 3MMMPUYECKOIN BONbT-aMMNepPHO
XapakTepucTukn gmoaa.

Tema 4. KONEBATEJIbHbIE ABJIEHUS B PAOVMO3NEKTPOHHbIX YCTPOUCTBAX. 12).
Na6opatopHasi pa6ota PEFTEHEPUPOBAHHbIN KOHTYP.

OT4eT , NPUMEpPHbIE BOMPOCHI:

12). NabopatopHas pabota PEFTEHEPVIPOBAHHbIV KOHTYP. Ceo60Hble 1 BbIHYyXOEHHbIe
KonebaHusi B NMHENHbIX N HENNHENHbIX paanouensx. PesoHaHcHble siBneHns. MpuHyanTenbHas
CVHXpOHM3aLms (3axBaTbiBaHue) LC-reHepatopa rapMoHu4Yeckmx konebaHuii. OkcnepruMeHTanbHas
npoBepKa BbIBOOOB TEOPUMN, UCMOMb3YIOWENA METOL MEANEHHO MEHAIOWNXCA aMNnTY L.

Tema 4. KONEBATE/NIbHbIE ABNIEHUSA B PAOVUO3NEKTPOHHbIX YCTPOUCTBAX. 9).
Na6opatopHas pabota LC-TEHEPATOP.

OTy4eT , NPUMEpPHbIE BONPOCHI:

9). NabopatopHas pabota LC-TEHEPATOP. AsTokonebaHus. Markoe n Xéctkoe camoBo3byxaoeHue
aBToKonebartenbHol cucteMsl. iccnenosaHve TpaH3McTopHoro LC-reHepaTtopa MeTooM cpeaHeit
KPYTU3HbI. VI3MepeHne cpeliHelt KpyTU3HbI.

Tema 5. UMNYJNIbCHbIE TEHEPATOPbDI. 13). JlabopaTtopHasi pabora CUHXPOHU3ALLUA
FEHEPATOPA NMHENHO-U3MEHSIFOLLLEFOCS HANPSIXXEHUS

OtyeT , NpUMepHbIE BOMPOCH!:

13). Na6opaTtopHas pabota CUHXPOHUSALINA TEHEPATOPA JIMHENHO-U3MEHSAIOLWETOCS
HAMPAXEHWS. YctanasnmBatoTcs TpeboBaHus Kk anemeHTam naeanbHoro INNH. OgHonepexoaHbiit
TPaH3UCTOP Kak ynpasnsiemblii kntod. MpuHyantensHas cuHxpoHuaaums NNH. Obnactu
CUHXPOHMN3ALMM NPU CUHXPOHU3AUUN CUrHanammn pasnmyHom qoopmbl. SBneHne caMoakpaHUpPOBaHUSI.
SkcneprMeHTanbHOe onpeaeneHne obnacte CUHXPOHN3ALMN NPU PasnnyHbIX oopmax
CUHXpocUrHana.

Tema 6. PACMTIPOCTPAHEHUE 3NNEKTPOMAIMHUTHbIX KONEBAHWUW. 14). NTa6opaTtopHas
pab6ora AHTEHHDbI.

OT4eT , NPUMEpPHbIE BONPOCHI:

14). NabopartopHas pabota AHTEHHbI. N3yyatoTcs OCHOBHbIE MOMOXEHNS TEOPUM PYMOPHbBIX
aHTEHH CaHTUMETPOBOrro AManasoHa, UX NePBUYHbIE U BTOPUYHbIE Napa-MeTpbl, TEXHUYecKme
XapakTepUCTNKN. DKCNepMEHTaNbHOE NCCef0BaHNE XapakTePUCTMKIM, KannbpoBka aeTektopa
CBY konebaHwuii 1 gnarpamm HanpaBleHHOCTU aHTEHH.

Tema . UToroeasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:

Mporpammon gucumnnivHbl B pamkax 6annbHO-peinTUHrOBON CUCTEMbI NPELYCMOTPEHDI: TEKYLNN
KOHTPOJb - KOHTPOJb X042 BbIMOMHEHNS TAbOPaTOPHbIX PAb0T M MTOrOBbI KOHTPOSb - 3a4erT.
MuHMManbHoe Konn4ecTBo 6annoB B TEKYLLEM KOHTPONE Ons Oornycka kK 3adety - 27,5.
MakcumanbHoe Konn4ecTso 6annoe Tekywero koHTpons - 50. Konnyectso pabot B 5 cemecTtpe -5, B
6-OM cemecTpe - 6 unu 7 B 3aBUCUMOCTU OT CIIOXHOCTU. Ha NTOroBbIi KOHTPONb - 3a4€eT BblAENSeTCS
50 6annos. MakcumarnbHas cymma 6anfnoB, KOTOPYH MOXET MOfy4YnTb CTyaeHT - 100.

OueHMBaoTCA: CPOKU BbINONHEHMs paboTbl, KA4eCTBO NOArOTOBKM TEOPMU, Ka4EeCTBO NPOoBeaeHMs!
aKcrnepuMeHTa u 06paboTkun pesynbTaToB, Ka4eCTBO OCDOPMNIEHNS OTHETa.

NMPUMEPHbBIE BOMPOCbHI K 3AHETY MO ANCUWNTTTIMHE "PAOVNO®UNI3NKA U SJTEKTPOHNKA
(CNEUMPAKTUKYM MO PAONODPUIVKE)

Tema 1. CUTHATbI.

NabopatopHas pabota TEOPEMA KOTEJIbHMKOBA. Yto Takoe ONCKPETHBbI curHan?
O600LeHHbI cnekTp curHana. uckpeTnsaums n BOCCTaHOBNEHNE aHANOroBOro curHana Ha
OCHOBe TeopeMbl KoTenbHrkoBa. B 4eM nprymHbl nosiBneHnst owmbok npu BOCCTAHOBNEHWM
aHanoroBoro curHana. Kak npoBoamTcs akCnepuMeHTanbHas oLueHKa OWwnbKy BOCCTAHOBNEHUSI.

PernctpaumoHHbIn Homep
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Tema 1. CUTHATbI.

NabopatopHas pabota AMIMJINTY OHBIE CMNEKTPbI CUTHANOB. YTo Takoe cnekTp curHana? Yem
XapakTepeH cnekTp nepuoamyeckoro curHana? Kak css3aHbl CNeKTpbl CUFHANOB Ha BXOAE U BbIXO4E
nHenHon uenn? MNMpueecty npuMep annapaTypHbIX METOO0B aHanM3a crnekTpa curHana.

Tema 2. IMHEMHbIE LIEMW C COCPEOOTOYEHHbBIMW U PACMNPEOENEHHBIMU
NMAPAMETPAMI.

NabopatopHas pabota JIMHNA SAOEPXKW. OTpe3ok ANUHHOWM NMHUN KaK (PYHKLMOHANbHbIV y3en
3alepXKu curHana Bo BpemeHu. lpoueccsl B TMHUX Npy Bapuauum Harpy3ku n BHyTPEHHErO
COMPOTUBEHNS NCTOYHMUKA. DKCNEPUMEHTANIbHOE UCCNefoBaHe 3a0epXKU MPsIMOYronbHOro
NMNyNbCca NCKYCCTBEHHOWN NMHMen. dopMmpoBaHue NPsSIMO-YrofibHOro NMMNybca OTPE3KOM AJIMHHOM
NNHUW. DKCrepuMeHTanbHas nposepka C NOMOLLbIO IMHUM 334EPXKW.

Tema 2. IMHEMHbBIE LIENW C COCPEOOTOYEHHbBIMW 1 PACMNPEOENEHHBIMM
MAPAMETPAMUA

Na6opatopHas pabota AKTVIBHBIE ®UNTbTPbI. 9nemMeHTbl cuHTE3a hunbTpa ¢ 3a4aHHOW
4aCTOTHOW xapakTepucTukon. PunbTpbl BatTepsopTa, Yebbiwesa, beccens. PacyeT u Boibop
9NEMEHTOB peannayembix (UIbLTPOB.

Tema 2. IMHEMHbBIE LIENW C COCPEOOTOYEHHbBIMW 1 PACMNPEOENEHHBIMM/
NMAPAMETPAMI.

NabopaTtopHas pabota SJIEKTPUNYECKUE ®UJIBTPbI. YeTbipexnontocHukn. Cuctemsl
napameTpoB. BropunyHble napameTpbl YeTbipexnontocHuka. LlenoyeyHble LC-punbTpbl kKak
4eTblPeXnONOCHUKN. MHOr03BEHHbIN PUNbTP HUXHMX YacToT (PHY) kak Mogenb oTpeska OSIMHHOW
NMHWUK. NIaMepeHmne xapakTepuctTmyecknx napameTpos.

Tema 3. YCUTIUTETIN.

NaBopaTtopHas pa6ota JNDDEPEHLIMANBHbBIA YCUNUTEb. Oxapaktepnsosatb
andbpepeHLmanbHbIi yCUnnTenb Kak YCTPONCTBO C ABYMS BXOAaMu 1 TpeMs Bbixogamu. Beectun
MOHATUS O CUMMETPUYHOIO N CMHAPA3HOro curHanos. MNovyemMy KOadhPULMEHT yCuneHns
omcbcpepeHLManbHOro curHana 6onblue, 4em KOaUUNEHT YCUNEHNS CUHGDA3HOro curHana?
[Moyemy BxoOHOE conpoTueneHne ans ouggepeHumanbHoro curHana MeHble, 4em ans
cuHasHoro curHana? lNonaeneHne cMHpasHoOro curHana B audpepeHumanbHOM ycunutene.

Tema 3. YCUNTUTENN.

NabopaTtopHas pabota OBEPATHbBIE CBA3W B YCUJTUTENSX. B 4eM 3akniovaeTcs NpuHLMN
paboTbl ANEKTPOHHOrO ycunuTens. basoBble cxeMbl ycunutenein Ha GUNONSPHOM 1 NONEBOM
TpaH3ucTopax, Ha paguonamne. Tunbl 06paTHbIX CBA3EN. BnusiHne otpuuatensHoin obpaTtHo cBA3N
Ha XapakTepUCTUKN NNHeRHOro yeunutens. Ctabununanpyiowee AeicTeme oTpuLaTenbHok obpaTHow
CB4A3N.

Tema 3. YCUNTUTENN.

NabopatopHas pa6ota LIVIPOKOMONOCHbLIV YCUNTESb. OTyeT, npuMepHbie Bonpock: B uem
MPUYMHBI YMEHbLIEHNS1 KOSPMLIMEHTA YCUNIEHUSI HA HU3KUX U BbICOKUX YyacToTax. Kak
OCYLLECTBNSIETCS KOPPEKLUMS HYaCTOTHbIX XapakTepuncTuk. YacToTHbIE U BPEMEHHbIE XapakTepPUCTMKN,
X B3aMMOCBSI3b.

Tema 4. KONEBATEJIbHbIE SBMTEHNSA B PAOVNOSEKTPOHHbBIX YCTPOMCTBAX.

NabopaTtopHas pa6ota PETEHEPUPOBAHHBIV KOHTYP. CBo60aHbIE 1 BbIHYXAEHHbIE KonebaHms
B JIMHEMHbIX N HENMHEVHbIX paauouensx. Pe3oHaHcHble aBneHns. [NpuHyanTenbHas CUHXPOHU3auns
(3axBaTbiBaHMe) LC-reHepartopa rapMoHmYeckmx konebaHuin. dkcnepuMeHTanbHas npoesepka
BbIBOLOB TEOPMU, UCNOJb3YIOIWEN METOL MEANEHHO MEHSAIOWNXCS aMIIUTY .

Tema 4. KONEBATE/IbHbIE ABMEHNSA B PAOVNOSNEKTPOHHbLIX YCTPOVCTBAX.
NabopatopHas pabota TEHEPATOP HA ONOLE C OTPUUATEJIbHbIM COMPOTUBIIEHUVEM.
da30Bblii NOpTPET aBTokoNebaHwmit. MNepexon 0T rapMoHNYECKNX kKonebaHwii K penakcaunoHHbIM B
LC-reHepaTope € oTpuuaTtenbHbIM conpoTusneHmeM. NoctpoeHme gha3oBoro noprpeta
yCTaHOBNEHNS aBTOKONebaHWiA C MICNONb30BAHMEM SMMUPUYECKOW BONbT-aMMEPHON XapakTepuUCTUKK
aunopa.

Tema 4. KONEBATE/bHBIE ABMEHNA B PAOVNOSNEKTPOHHbLIX YCTPOVCTBAX.

3AEKTPOHHELBH
YHHBEPCHTET
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PernctpaumoHHbIn Homep
CtpaHnua 14 13 18. J i1y



Mporpamma aucumnnvHbl "labopaTtopus U NPakTUKyM Mo panmoanekTpoHuke"; 011800.62 Pagnodunsmka; LOUEHT, K.H. (LoueHT) TiopuH

NaBopaTopHas pa6ota PASOBASA ABTOMOACTPONKA YACTOTbI. OxapakTtepu3osatb PAMY
Kak 3aMKHYTYlO CUCTEMY C OTpuLaTeNbHON 06paTHOM CBS3bto. B 4eM cyTb aHanmaa pexmnmoB paboTbl
@®AIMNY Ha 6a3e MeToaa goasoBoit nnockoctn? MoyeMy B kayecTBe amckpummHatopa YM-curHana
ncnonb3yeTcs pasosblil geTekTop? B 4emM coCToMT NpUHUMN OEeACTBMS reHepaTtopa, ynpaBnsieMoro
HanpsxeHnem? MoyeMy cucTtema ¢ oTpuLaTeNbHON 06paTHOM CBA3bI0 CKNOHHA K
camoB036yXaeHun0?

Tema 4. KONIEBATEJIbHbIE SBMEHNSA B PAOVNOSEKTPOHHbBIX YCTPOMCTBAX.

NabopaTtopHas pabota LC-TEHEPATOP AsTokonebaHus. Markoe n Xéctkoe camoBo3byxneHune
aBTokonebartenbHoi cuctemsl. MiccnenosaHue TpaHaMcTopHoro LC-reHepaTopa MeToaoM cpeaHei
KPYTU3HbI. VI3MepeHne cpeniHeli KpyTU3HbI.

Tema 5. UMIMYJIbCHbBIE TEHEPATOPDI.

NabopatopHas pa6ota CUHXPOHU3ALNA FTEHEPATOPA NMNMHEVHO-U3MEHSIOWErOCH
YctaHaBnmBatoTca TpeboBaHus k anemeHtam ngeansHoro [NJIMH. OnHonepexoaHblid TPAH3UCTOP
Kak ynpasnsiemblin kntod. MpuHyantenbHas cuHxpoHmdauns MNNH. Obnactu CUHXpoHU3aumum npu
CUHXPOHN3aLMW CUrHanamm pasnnyHon oopmsbl. SBneHne caMosKkpaHUpPOBaHKUS.
SKkcneprMeHTanbHoe onpeaeneHne obnacten CUHXPOHN3aLMN NPU PasnnyHbIX hopmax
CUHXpocuUrHana.

Tema 6. PACMIPOCTPAHEHME 3NTEKTPOMAIHUTHBIX KONEBAHUI. 14). Na6opaTopHas
pabotra AHTEHHDbI. KakoBbl OCHOBHbIE MONOXEHWS TEOPUN PYNOPHbBIX aHTEHH CAHTUMETPOBOIO
AnanasoHa? YT1o Takoe nepBuyHble N BTOPUYHbIE Napa-MeTpbl? OCHOBHbIE TEXHUYECKUE
XapakTepUCTNKN. DKCNepUMEHTaNIbHOE UCCNEN0BAHNE XapakTePUCTUKK, KannbpoBka aeTekTopa
CBY konebaHwnii n opnarpamm HanpPaBneHHOCTN aHTEHH.

7.1. OcHOBHas nuTteparypa:

1. Boriko B.IN. OcHoBbI paanoanekTpoHukK. HacTb 2. TeopeTnyeckne 0CHOBbI aHanvM3a paguoLenen.
YyebHoe nocobue. [TekcT] / B.I. Bowiko - KazaHb: KazaHckuin yHusepcutet, 2006. - 108 c.: un. 89

2. Xapkesud A.A. OcHoBbl pagunotexHukm [TekcTt] / A.A. Xapkesud . -3-e nsg. ctep. - M.:
DPUSMATIINT, 2007. - 512 ¢. 70

3. TiopuH B.A., Boiiko B.I1. Pe3ncTopHbIii WMPOKOMNONOCHbIN YyCUANTENb Ha BUNONSPHOM
TpaH3uncTope. Y4ebHo-meToamnyeckoe nocobue., KDY, 2011. ? 46 c. [OnekTpoHHbIn pecypc] Pexum
noctyna: http://radiosys.ksu.ru

oP

Koy

4. TiopuH B.A. N3amepeHune 4acToTbl 1 MHTEPBANOB BpeMeHMW. Y4ebHo-MeToanyeckoe nocobue.
KasaHckuin rocynapcTBeHHbI yHuBepcuteT. ? KasaHb, 2007, ? 30 c.. [9nekTpoHHbIN pecypc]
Pexum poctyna: http://radiosys.ksu.ru

9P

Koy

5. bownko B. I. , Kypranos A. P., HyrmaHos U. C. ,CioHses P. 3. Lincoposoi cnekTpanbHbli aHanus u
OKOHHble hyHKLMN (MeToanYeckas paspaboTtka kK nabopaTopHoMy npakTukymy). KazaHb 2012, 30 .
[9nekTpoHHbIN pecypc] Pexunm poctyna: http://radiosys.ksu.ru

oP

Koy

6. bonko B.T1., TiopuH B.A. 'eHepaTop Ha omone ¢ oTpuuaTenbHbIM COMPOTUBNEHUEM.
YyebHo-meToomyeckoe nocobue. ? KasaHb, 2004, ? 18 c. [OnekTpoHHbI pecypc] Pexum poctyna:
http://radiosys.ksu.ru

oP

Koy

7. TiopuH B.A. BonbTMeTp yHMBepcanbHblii B7-16: yuebHo-MeToanyeckoe nocobue. KazaHckuii
rocynapcTBeHHbIn yHuBepcuteT. ? KasaHb, 2006, ? 15 ¢. [OnekTpoHHbIn pecypc] Pexum goctyna:
http://radiosys.ksu.ru
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7.2. JlononHuTenbHasa nuteparypa:

1. B.IN.Boliko 9nekTpuyeckne ounbTpbl. Y4ebHo-MeToamnyeckoe nocobue. KasaHnb, K'Y, 1989.- 34 c.
[OnekTpoHHbI pecypc] Pexunm pnoctyna: http://radiosys.ksu.ru

oP

Koy

2. B.MN.Boliko ®a3oBas asTonoacTporika yactotol (PAIMY). YyebHo-meToanyeckoe nocobue. KasaHb
, KI'Y, 1993. [OnekTpoHHbIN pecypc] Pexum goctyna: http://radiosys.ksu.ru

9P
Koy

3. TiopuH B.A., Boiiko B.IMN. AkTuBHbIe hunbTpbl. HacTb 2. YyebHo-MeToanyYeckoe nocobure K
nabopaTtopHoit paboTte Ans CTyOEHTOB TPETLEro Kypca duamyeckoro dakynoteta. KazaHb, 2004, -
24 c. [9nekTpoHHbI pecypc] Pexunm poctyna: http://radiosys.ksu.ru

9P
Koy

7.3. UHTepHeT-pecypcChbl:

KHnura®oHg - http://www.knigafund.ru

MonynapHo 06 anekTpoHuke - http://www.radiokot.ru

PagnonoumaH - http://www.radiolocman.ru

Cant kadpenpbl pagnodusnky - http://radiosys.ksu.ru

CaiiT y4ebHbIx nocobuii kadbenpbl paamodounamnkm - http://student.istamendil.info
9bC bnbnnoPoccuka - http://bibliorossica.com/

9bC 3HaHuym - http://znanium.com/

9BC NNAHb - http://e.lanbook.com/

OnekTpoHMKa ans Bcex - http://www.easyelectronics.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHne ancumnnnuHbl "Nlabopatopus 1 NPakTUKyM N0 PaanoaneKTpoHKe" npeanonaraet
NCNONb30BaHNE CNenyLWeEro MatepranbHO-TEXHNYECKOro obecnevyeHns:

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme " bnbnnoPoccurka", ocTyn K KOTOPOK NpenocTaB/eH
ctyneHtam. B 3BC " bubnunoPoccuka " npeactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTEpPaTypbl MO rYyMaHUTapHbIM HaykKaMm, BKoYatowme B cebs nybnmkauum Beaylmnx pOCCUNCKNX
N3patenbCTB ryMaHUTAPHOM NMTepaTypbl, N3OaHNS HA aHIMIMIACKOM A3blke BeOyLNX aMepUKaHCKUX n
€BPOMNENCcKMX 3[aTenbCTB, a TakXe peakne 1 ManoTupaxHble N3aaHns POCCUINCKNX PErMOHANbHBIX
By30B. 9BC "BubnunoPoccurka" obecneunBaeT WNPOKMIA 3aKOHHbIA JOCTYN K HEOOX0AUMbIM A4S
o0bpasoBaTesibHOro npoLecca n3gaHusaM ¢ UCMNob30BaHMEM MHHOBALMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (helepasnbHbIX rOCyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAHAAPTOB
BbICWEro npodeccrnoHanbHoro obpasosanust (PrOC BI1O) HOBOro nokoneHus.

KETPOHHBH
B_EPCHTET
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

NcTouHnk nutaHunsa APS-3205 TpexkaHanbHbIn (2wWT)

Bonbtmetp AKUIM-2403 B kOMMnekTe ¢ getektopom 3 'L n BCTpOeHHbIM YacTtotomepom ao 3,5 My
(2 wr)

BonbtmeTp AKUIM-2403 B KOMNeKTe CO BCTPOEHHbIM YacTtoTtoMepom Ao 1,2 M (4 wr)
BonbTMmeTp yHuBepcanbHbii GDM-78255A (4wrT)

["'eHepatop curHanos cneumanbHon oopmbl AKNTM-3410/3 (4 wr)

Yactotomep umdposoin GFC-8010H (4 wr)

MakeTbl nabopaTopHbIx paboT, paavonsmepuTenbHoe obopyaosaHme: Yactotomep LMApoBoi
ACH-8321(2wr)

Ocuwunnorpad ADS-2061M uundpposoin(10 wr)
Ocuwunnorpad ADS-2111M umngoposoii (6 W)
"eHepaTop curHanoe cneunanbHon coopmbl SFG-2110 (10wT)

"eHepaTop CUrHaNOB NPON3BONbHOM GPOPMbI C 3PPEKTUBHOM MakCHMManbHOM YacToToM (CUHYC)
25MI 'y AFG 72125 (4 wr)

["'eHepaTop curHanoBs NPOn3BObHOM POPMbI C 3PAEKTUBHON MaKCUManbHOM YactoTon (cnHyc) 100
My AFG 3101 (1 wrT)

"eHepaTop 2x KaHanbHbIA, CUrHaN0B NPOM3BObHOM OOPMbI C 9PAEKTUBHOM MaKCUManbHOM
yactoton (cmHyc) 10 My WaveStatin 2012 (1 wr)

Komnnekc KoMnbloTEPHBIX CNeunanManpoBaHHbix nabopatopuii Ha 6a3e nnatgopmbl ELVIS (6 wT)
Ocumnnorpad GDS-806 S (1 wr)

BonbtMmeTp -8135 (2 wr)

Ocuwunnorpad OCY-20 (2 wr)

"eHepaTop curHanos GFG 8215A (1 wr).

KomnbioTepbl

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011800.62 "Pannoduamka” n npodonnio noarotoBku TenekoMMyHKaUnoHHbIe
CUCTEMbl U NHQDOPMALMOHHbIE TEXHOSOTNN .
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