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1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocsoeHunsa gucumnnundel (Mogyns) 653.B.4 "PAONODPUNINKA N SNTEKTPOHUKA (cned.
NpPakTVKyM Mo pannogusnke)" sBnsieTcst NprobpeTeHne TeopeTMYeCcKuX 3HaHui, HaBblkoB PaboThbl C
panvon3MepuTENbHON annapaTtypoi, HaBblKkOB MPOBELEHUNS SKCMepUMeHTa 1 06paboTku
3KCMNepuUMeHTaNbHbIX AAaHHbIX B OCHOBHbIX 061aCTAX paanogU3nKn U paamo-anekTPOHUKN, KOTopble
HeobXxoaMMbl NSt YCNEeWHOro NPoaoNXeHs 06pa3oBaHmMst No Bbl-BpaHHOMY NPOOUIIO.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.4 MpodgeccmnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammbl 011800.62 Paanoduranka n 0THOCUTCS K BapuaTMBHO YacTu.
OcBauBaeTcs Ha 3 kypce, 5, 6 cemecTpbl.

OucunnnmHa B3.B.4 "PAANODPUNINKA N SNTEKTPOHWKA (cneu. npakTukym no paanodgpuavke)”
BX0AMT B 6a30BYyI0 HacTb NpodoeccroHanbHoro umkna b3 6akanaspos no Ha-npasneHunto 011800
Paaounodomaunka n siBnsieTcst 06a3atenbHon Ans n3yvyeHums.

N3yveHne pnaHHOM ancumnnmHbl 6a3npyeTcs Ha NOAroTOBKE MO On3MKe 1 MaTeMaTKe B pamkax
"ocynapcTBeHHOro ctaHgapta obwero obpa3oBaHns, AUCUMNIMH NOArOTOBKM Baka-naBpoB no
HanpasneHnto 011800.62 Pagunoduamka: 62.6.3 "Onektpuyectso n marHetnsm", 62.5.6
"MartemaTtunyeckui aHanms", b2.610 "OuddepeHunanbHble ypasHeHUs". CTyOeHT OOXeH
obnafnatb BXOAHbIMU 3HAHNSMW NEPEYNCNEHHbBIX MOLYNEn MaTeMaTn4eckoro u
€CTeCTBEHHOHAy4HOro umkna b2, a Takxe HaBblkaMy aKCNepUMEHTaNbHOM paboTbl U HaBblKaMu
paboTbl C paarMon3MepuTENbHON annapartypoi, NPMobpeTeHHbIMM HA (PU3NYECKOM NPaKTUKyMe
Bb2.B.1 no anekTpnyecTsy n MarHeTusmy.

LduncunnnmHa nmeet ectecTBeHHy0 cBa3b ¢ Moaynamm 63.6.11 OcHoBbl pagnoanekTpoHukn, 53.B.6
OCHOBbI PAOVOSJIEKTPOHUKW (npaktukym), 63.5.6 -OcHoBbl Teopun konebanuii, 63.612 -
dusnyeckas anekTpoHuka, b3.613 - [NonynpoBoaHrKOBas anekTpoHuKa.

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

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMMUPYIOTCS Cneayowme KOMNeTEHUUN:

PacwuucpoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
MnK-1
n HOCTb MCMOMb30BaTb Bble T TNYECKN
(Togecouorane ((1O°CI0CT venonesosay Sasoaue recpericonse s
KOMMeTeHuunn) P P
OK-1 CNocobHOCTb MCNONb30BaTh B NO3HABATENBHOM U
(0BLeKkynbTypHbIE npocheccrnoHanbHOn [eATENbHOCTY 6a30Bble 3HaHNS B obnacTu
KOMMEeTEHLMN) MaTemMaTuKn N eCTECTBEHHbIX HayK
OK-3 cnocobHoCTb NpuobpeTaTtb HOBbIE 3HAHUS, UCMOSb3YS
(0bLekynbTypHbIE coBpeMeHHble obpazoBaTefibHble Y MHPOPMAaLNOHHbIE
KOMMeTeHLMN) TEXHONOrnn
OK-6
(0bLweKynbTypHbIE CMocobHOCTb 00BMBATLCA HAMEYEHHON Lenu
KoMMeTeHuunn)
k-2 CMOCOBHOCTb NPUMEHSATL Ha NpakTke 6a3oBble
(MpOCPeccroHabHLIS n ocpeCCMOHanﬁ)aHble HaBbIKW '
KOMMeTeHuunn) P
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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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Pasnen
ducunnnuHbl/
Monyns

CemMecTp

Henens
cemectpa

Buabl 1 yachbl

ayauToOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpons

Tema 1. CUTHATbBI. 2).
NabopatopHas paboTa
ITEOPEMA
KOTENbHMKOBA.

4,5,6

12

Tema 1. CUTHAJBL. 1).
NabopaTtopHas paboTa
JAMIMJINTY OHbIE
ClEKTPbI
CUITHANOB.

1,2,3

14

Tema 2. IMHEVHbIE
LIEEMWN C
COCPEOOTOYEHHbBIM
N

PACIMPEOENEHHbIMU
NMAPAMETPAMW. 4).
NabopartopHas paboTa
AKTVBHbIE
OUNNBbTPDI.

N

10,11,12,1

12

Tema 2. IMHEVHbIE
LIEEMWN C
COCPELOOTOYEHHbIM
A%
PACMNPEOENEHHBLIMA
MAPAMETPAMW. 5).
NMNHNSA 3ALEPXKN

N

14,15

12

Tema 2. IMHEWHbIE
LEMNW C
COCPELOOTOYEHHbBIM
n
PACIMPEOENEHHbIMU
NAPAMETPAMW. 3).
NabopatopHas paboTa
SNEKTPUYECKUE
OUNNBbTPDI.

N

7,89

12

Tema 3. YCUITUTENWN.
6). NabopaTopHas
.|pabota OBPATHbIE
CBA3M B
YCUNMNTENAX.

16,17,18

12

Tema 3. YCUNTNTENN.
8). NabopartopHas
.|pabota 5
WMPOKO-MNOTOCHbIN
YCUNUTENDb.

21,22,23

10

Tema 3. YCUITUTENWN.
7). NabopaTtopHas
.|pabota
OANDODEPEHLINATIBHDb

YCUITNTENb.

19,20

10

PernctpaunoHHbii Homep 653614
CtpaHnua 5 ns 18.



Mporpamma gucumnnunHbl "Pagnoguamnka u anekTpoHuka (cneunpakTtukym no paguoguamke)"; 011800.62 Pagmnodouamka; bowko B.11. ,
OOLEHT, K.H. (BoueHT) TiopuH B.A.

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
YCTPOWNCTBAX. 10).
‘labopaTopHas paboTa
FEHEPATOP HA
ONOLE C
OTPUUATENTIbHbIM
COMNPOTUBNEHNEM.

Tema 4.
KOJIEBATEJIbHbIE
SABJIEHNA B
4.|PAONOSNEKTPOHHbBIX 6 24,25 0 0 10
YCTPOWCTBAX. 9).
NabopaTtopHas paboTa
LC-T'EHEPATOP.

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

Tema 4.
KOJIEBATEJIbHbIE
SABJIEHNA B
PAOVNOSNEKTPOHHbIX
4.[YCTPOWCTBAX. 11). 6 28,29 0 0 10
NabopaTtopHas paboTa
DA30BAS _
ABTOMNOOCTPOUKA
YACTOTHDIL.

Tema 5.
NMITYJIbCHbIE
TEHEPATOPDI. 13).
NabopartopHas paboTa
5-|CMHXPOHM3ALIS 6 | 3334 ) 0 0 8
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 10

6 30,31,32| O 0 10

6 35,36 0 0 6

PernctpaunoHHbii Homep 653614
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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 0 148

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. CUIHAJbI. 2). NaboparopHas pabota TEOPEMA KOTEJIbHUKOBA.
naboparopHas pabora (12 yaca(oB)):

2). NNabopaTtopHas pabota TEOPEMA KOTE/IbHUKOBA. O606ueHHbI CnekTp curHana.
Jdunckpetnsaums n BOCCTAaHOBNEHWE aHANOroBOro CUrHana Ha 0OCHoBe TeopeMbl KoTenbHuKoBa.
AHanms npuyrH NosiBNeHMs ownboK Npu BOCCTAHOBNEHUN aHANOroBoro curHana.
SkcneprMeHTanbHas oueHka ownbkn BOCCTAHOBNEHMS.

Tema 1. CUCHAJIbI. 1). TabopatopHas pa6ora AMMIUTY OHbIE CNEKTPbl CUTHAJIOB.
naboparopHas pabora (14 yaca(oB)):

1). NabopatopHas pabota AMMNNUTY OHbIE CMEKTPbI CUTHANOB. CnekTp curHana.
LunckpeTHbIn (nnHenyatbin) cnekTp. CnekTp neprvoamnyeckoro curHana. CnekTpbl CUrHanoB Ha
BXO[E M BbIXOAE NMUHENHOW Lenn. AnnapaTypHble METObl aHanu3a cnekTpa curHana.

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

naboparopHas pabora (12 yaca(oB)):

. 4). NabopaTtopHas pabota AKTUBHbBIE ®UJIbTPbI. SnemeHTbl CUHTE3a ChnnbTpa C 3a8aHHON
4aCTOTHOW xapakTepucTunkon. PunbTpbl BatTepeopTa, Yebbiwesa, beccens. PacyeT u Boibop
3N1EMEHTOB peannayeMbix (OUIbTPOB.

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

naboparopHas pabora (12 yaca(oB)):

A NMHMM KaK PYHKLIMOHANbHBIN y3en 3a0epXKkn curHana Bo BpemeHu. Mpouecchbl B IUHUK Npu
BapuaLMmn Harpy3ky 1 BHyTPEHHEr0 CONPOTUBNEHUS NCTOYHNKA. DKCNEPUMEHTaNbHOE
nccnefoBaHne 3anepXky NPSMOYrofibHOro UMMNynbca UCKYCCTBEHHOM NUHMEN. DopMMpoBaHme
NPSIMO-YrONIbHOrO MMMyNbCa OTPE3KOM AJIMHHOW NINHMN. DKCNepUMEHTaNbHas NpoBepka C NoMOLLbIO
NNHUW 33 0EPXKN.

Tema 2. IMHEWHbIE LEMNWU C COCPELOTOYEHHbIMU U PACNPELENIEHHbIMU
NMAPAMETPAMMW. 3). NabopaTtopHas pa6ota AJIEKTPUYECKUE PUNbTPbI.

naboparopHas pabota (12 yaca(oB)):

3). NabopatopHas pabota SJIEKTPUNYECKUE ®UJTIbTPbI. YeTtbipexnontocHmkn. Cnctembl
napameTpoB. BropuyHble napa-mMeTpbl YeTbipexnontocHuka. LienoyeyHbie LC-comnbTpbl Kak
4eTbIPEXNONOCHUKN. MHOr03BEHHbIN PUnbTP HUXHMX YacToT (PHY) kak Mogenb oTpeska O/IMHHOW
nnHuK. NIamepeHune xapaktepuctmyecknx napametpos ®HY.

Tema 3. YCUIUTEJIW. 8). Na6opatopHas pa6ota LUUPOKO-MONOCHbINW YCUNUTENb.
naboparopHas pabora (10 4aca(oB)):

8). NabopatopHas pabota LUMPOKO-MONTOCHbIN YCUNMUTESb. MpuyuHb yMeHbLeHus
KoadppuLmMeHTa yCUNEHUS HA HU3KKX U BbICOKMX YacToTax. KoppekLms YaCTOTHbIX XapakTepUCTUK.
YHacToTHbIE 1 BPEMEHHbIE XapaKTEPUCTUKN, X B3aUMOCBS3b.

Tema 3. YCUNTUTENW. 7). Na6opatopHas pa6ota ANDDEPEHLMANBHbLIA YCUNTUTEND.
naboparopHas paborta (10 yaca(oB)):

7). NabopatopHas pabota ANPDPEPEHLIMANBHBIA YCUNTUTENb. MoHSTUE O CUMMETPUHHOM W
CUHpa3HOM curHanax. [lo-gasneHve CMHGA3HOro curHana B audpgoepeHumanbHoM yeunurene.

Tema 3. YCUJIUTEJIWN. 6). TabopaTtopHas pabota OBPATHbIE CBA3U B YCUTUTENSX.

PervcTpaLmoHHblit Homep 653614 o DAEKTPOHHBEBIH
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naboparopHas pabora (12 yaca(oB)):

. MpyHUMN paboTbl 3NEKTPOHHOrO yeunutens. basosblie cxembl ycunutenen Ha GUNoONSpPHOM 1
NONEBOM TpaH3MCTOpax, Ha paauno-namne. 6). JlaboparopHasa pabota OBPATHbIE CBA3M B
YCUNMUTENAX. Tunbl obpaTtHbiX cBA3ei. BnnsHne otpuuaTensHon 06paTHOR CBA3M Ha
XapakTepUCTUKM NMHenHoro ycunutens. Ctabunmaupyrouiee NencTene otpuuaTenbHoin obpaTHoi
CBSA3N.

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

naboparopHas pabora (10 4aca(oB)):

12). NabopatopHas pabota PEFTEHEPVIPOBAHHbLIV KOHTYP. Co60aHbIe 1 BbIHYXOEHHbIE
KonebaHns B NMHENHbIX N HENNHENHBIX paanouensx. PesoHaHcHble aBneHns. MpuHyauTenbHas
CVHXpOHM3aLums (3axBaTbiBaHue) LC-reHepatopa rapMoHuyeckmx konebaHunii. OkcneprMeHTanbHas
npoBepKa BbIBOLOB TEOPUN, NCNOMb3YOWEN METOA MEANEHHO MEHSIOWNXCS aMnnTya.

Tema 4. KONEBATEJIbHbIE SIBIEHUS B PAOUMO3NEKTPOHHbLIX YCTPOUCTBAX. 9).
Na6oparopHas pab6ota LC-FTEHEPATOP.

naboparopHas pabora (10 yaca(oB)):

9). NNabopaTtopHas pabota LC-F'EHEPATOP. AsTokonebaHus. Msrkoe n xéctkoe
camoB03byxaeHne astokonebartenbHo cuctembl. Viccnenosanune TpaHauctopHoro LC-reHepaTopa
METOOO0M CpelHemn KpyTU3Hbl. MIamepeHune cpefHen KpyTU3Hbl.

Tema 4. KOJIEBATEJIbHbIE ABJIEHUS B PAOVNO3JIEKTPOHHbDIX YCTPOUCTBAX. 11).
Na6opatopHas pa6ota ®A30BAS ABTOMNOOCTPOUKA YACTOTDI.

naboparopHas pabora (10 4aca(oB)):

11). NaBopatopHas pabota PASOBAA ABTOMOACTPOVKA YACTOTbI. AHanua pexmumos
pabotbl PAIMY Ha 6a3e meToaa (pas3oBO NNOCKOCTUN. DKCNepMMeEHTaNnbHas NpoBepKka BbIBOAOB
Teopuw.

Tema 4. KONEBATEJIbHbIE SSBJIEHUSI B PAOLMOSNIEKTPOHHbIX YCTPOUCTBAX. 10).
Na6oparopHas pa6ota TEHEPATOP HA OUOLOE C OTPULUATE/IbHbIM
COMPOTUBJIEHUEM.

naboparopHas paborta (10 yaca(oB)):

LATEJIbHbIM COMPOTUBITIEHNEM. da3oBblii nopTpeT aBTokonebaHwii. MNMepexon ot
rapMoHM4eckunx konebaHui Kk penakcaunoHHbiM B LC-reHepartope ¢ oTpuuaTtefibHbIM
conpoTmBneHueMm. NoctpoeHne hasoBoro NopTpeTa ycTaHoOBNEHMS aBTokonebaHuii ¢
NCMONb30BaHNEM SMMNPUYECKON BONbT-aMMNEPHON XapakTepPMCTUKN anoaa.

Tema 5. UMNYJIbCHbIE TEHEPATOPbI. 13). JTabopatopHas pabora CUHXPOHU3ALIUSA
FEHEPATOPA NMHEWHO-U3MEHSIOLLErOCA HANPSAXXEHUS

naboparopHasi pabora (8 yaca(oB)):

13). NabopatopHas pa6ota CUHXPO-HU3ALNA TEHEPATOPA JIMHEMHO-U3MEHSAIOLIEOCS
HAMPAXEHWA. YctanasnmatoTcs TpeboBaHms K anemeHTam naeanbHoro MNAH.
OnHonepexoOHblil TPaH3UCTOP Kak yrpasnsiemblin kKoY. MNpuHyamtensHas cuHxpoHusauus INVH.
ObnacTn CMHXPOHM3AUMM NPY CUHXPOHU3ALMN CUrHANaMm pasnnyHo OopMbl. SABneHne
CaMO3KpPaHMPOBaHUSA. SKCMNEPUMEHTANIbHOE onpeaeneHne obnacter CUHXPOHN3aLMN Npu
pasnuyHbIX hopma

Tema 6. PACMTPOCTPAHEHUE 3NTEKTPOMAIHUTHbIX KONTEBAHUN. 14). NabopartopHas
pabotra AHTEHHDbI.

naboparopHas pabora (6 4aca(oB)):

|/|3y‘-IaIOTC$I OCHOBHbI€ MOJIOXKEeHUA TEO-PUN PYNOPHbIX aHTEHH CAHTUMETPOBOIro Ana-na3oHa, nx
nepBunYHbIie N BTOPWUYHbIE NMapa-MeTpbl, TEXHNYECKNE XapaKTEepPUCTUKN. SKC-I'IepVIMeHTaﬂbHOG

nccnegoBaHue xapakTepu-cTukn, kanmbposka netektopa CBY koneba-Huii n onarpamm
HanpaBfeHHOCTN aHTEHH.

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNSA)
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Bupbi dopmbl KOHTpONSA
Paspen Hepens | camoctositenbHom [TpynoeMKOCTb P pons
AducumnnuHbl Cemectp cemecTpa pabortbl (B yacax) camoc':)Ta%ngeb;:bHou
CTyAOEeHTOB
N3ydyeHue
Teopun,
Tema 1. CUTHAJBI. 2). 3HaKOMCTBO C
NabopaTtopHas paboTa pannon3mMepuTenpHo
I TEOPEMA 5 | 456 |annaparypon, 8  |Oruer
KOTEJIbHNKOBA. BbINONMHEHNEe
9KCrNepuMeHTa.
ObpaboTka 3Kc
N3yyeHune
Tema 1. CUTHANbI. 1). Teopum,
|AMMANTY OHbIE 5 123 P P! 10 Otuet
CMEKTPbI annaparypon,
BbIMNOJ/IHEHNE
CUTHATIOB. aKCrnepumeHTa.
ObpaboTka aKc
Tema 2. NIMHEWHBIE ¥
LIEMW C 633’;53"'6
T :
CMDOCPEJJ,OTO‘-IEHHbIMI/I R OMETED C
|PACMPELOENEHHBIMU| 5  [10,11,12,1|{P3BNONSMEPUTENHON 4 OTyer
NAPAMETPAMU. 4). :E;f‘)ﬁﬁ;m"e“
ﬂzg?ﬂpéﬁ%rfgaﬂ pabota 3KCMnepuMeHTa.
SUTbTPbI ObpaboTka akc
Tema 2. TMHEHbIE VIayqerine
LEMU C Teopuu,
COCPELOTOYEHHbIMMU 3HakoMCTBO C 3
n 5 14’15 panmomsMevaTen bHOW 8 OTyert
PACMPEOENEHHBIMU ggggﬁﬁ;moe""
NAPAMETPAMMW. 5). SKCTIEpUMEHTa
NNHNS 3AOEPXKIN OBpaboTKa oK
Tema 2. NIMHEVHBIE ¥
LEMU C 633’;3;"'6
T :
CMDOCPEJJ,OTO‘-IEHHbIMI/I R OMETED C
|PACNPELOENEHHBIMU| 5 7,8,0 |PAANOVSMEPUTENEHON g Oryer
NAPAMETPAMW. 3). :Eﬂgﬁﬁ;m"e“
NabopaTtopHas paboTa
SNEKTPUYECKUE OB tona e
DUNBbTPLI. paboTka ske
N3yyeHne
Tema 3. YCUNUTENW. Teopuit,
8). NabopatopHas 3235%%;143: C|/|Ten bHOW
|pa6ota | & |212223 gnn o op|7| 6 OTyer
LIMPOKO-MONOCHbIN parypon,
YCI/IJ'II/ITEJ'Ib BbIMONTIHEHUE
aKCcrnepuMeHTa.
ObpaboTka aKc
PermctpaumoHHblit Homep 653614 PAEKTPOHHDIH
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Buabl do
y PMbl KOHTPONSA
RSSen ., [oeuecry Honens | camocromTenuon TayAoouKacty coucomenion
CTYLEHTOB patotel
N3ydyeHue
Tema 3. YCUNINTENM. Rt
7). INabopartopHas .
pabora 6 19,20 [PAANONIMEPUTENPHON g Otyer
ONDDEPEHLNANBHBIN " |annapatypow,
YCUNUTENb BbIMNONHEHVe
' aKcnepumeHTa.
ObpaboTka 3Kc
N3yyeHune
Tema 3. YCUNNTENM. Teopu,
6). laGoparopHas 323?%?/&48: C|/|Ten bHOW
|pa6ota OBPATHbIE 5 |16,17,18 P P! 10 |Oryer
CBSI3/ B annapartypon,
YOUNUTENSIX BbIMONHEHVe
) aKcnepumeHTa.
ObpaboTka aKc
Tema 4. N3yyeHue
KOJNIEBATEJIbHbIE Teopuu,
ABJIEHNA B 3HaKOMCTBO C
PAOVNOSNEKTPOHHbBIX panvon3MepuTeNnbHOM
lycTPoncTBAX. 12). | © |3931:32 lannaparypon, 6 |Omuer
NabopaTopHas paboTa BbIMONHEHMWE
PEFEHEPUPOBAHHbI SKCrIepUMeHTa.
KOHTYP. O6paboTka akc
Tema 4 N3y4yeHue
KONEBATESIbHbIE Teopu,
TS o
PAOVNOSJIEKTPOHHbBIX 6 24,25 - 6 Ortye
YCTﬂPoMCTBAx. 9). annaparypou, e
NabopaTtopHas paboTa gig:_?ggﬁ: e“ﬁTa
LC-TEHEPATOP. O6padoTka 5
Tema 4.
KONEBATE/bHbIE T”;g’“'jﬂ"'e
sl 3H&EOME‘JTBO c
PAOVNOSNEKTPOHHbIX anvonaMennTenbHoii
[YCTPOMCTBAX. 11). 6 28,29 gnﬁa - 0p|7| 6 Otuet
NabopaTtopHas paboTa parypou,
PASOBAA oKCMOpUMEHTa
ABTOTIONCTPONKA D6patona s
Tema 4.
KOJIEBATEJIbHbIE N3yyeHne
ABJIEHNA B Teopuu,
PAOVNOSNEKTPOHHbIX 3HaKOMCTBO C
YCTPOUCTBAX. 10). panuonsmMepuTenpHom
"\NabopaTopHas paboTa 6 26,27 annaparypom, 6 Otuer
TEHEPATOP HA BbINOSIHEHNE
ONOOE C 9KCNepuMeHTa.
OTPUUATEJ1IbHbIM ObpaboTka 3
COIMPOTUBITEHNEM.
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Buaei dDopMbl KOHTpONS
Paspen Hepens | camoctositenbHom [TpynoeMKOCTb P pons
N AducumnnuHbl Cemectp cemecTpa pabortbl (B yacax) camoc':)Ta%ngeb;:bHou
CTyAEeHTOB
Tema 5. N3ydyeHue
NMITYJIbCHbIE Teopuu,
MEHEPATOPHbI. 13). 3HaKOMCTBO C
NabopaTtopHas paboTa pannon3mMepuTenpHo
5-|CMHXPOHW3ALIS 6 | 38334 nnaparypoi, 6 |Omuer
FEHEPATOPA BbINONHEHWe
NTIMHEVNHO-U3MEHSAIOWENOCH 9KCnepuMeHTa.
HAMPSAXEHWA ObpaboTka 3
N3y4yeHue
Tema 6. Teopuu,
PACIMPOCTPAHEHUWE 3HAKOMCTBO C
SNEKTPOMAIHATHbBIX panvon3MepuTENbHOM
6.\KONEBAHII. 14). 6 | 3536 nnaparypoi, 6 [Order
NabopaTtopHas paboTa BbINONHEHME
AHTEHHDbI. 9KCnepuMeHTa.
ObpaboTka 3
NToro 104

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.
Oty4eT, NpMepHbIe 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 LENWN C COCPEOOTOYEHHbIMU U PACNPELENIEHHbIMU
NMAPAMETPAMM. 5). INHUA 3AOEPXKMU

Oryer, NnpuMepHble BOMPOCHI:

5). NabopatopHas pabota JIMHNA SAOEPXKIN. OTpe3ok ANVHHOM MNHWUM KaK PYHKLIMOHAMNbHBbIA
y3en 3a0epXKu curHana Bo BpeMeHu. [pouecchl B IMHUM NPW BapuaLumn Harpysku U BHYTPEHHEro
COMPOTMBNEHUSI UCTOYHUKA. DKCMEePUMEHTabHOE NCCNENOBaHNE 3a0ePXKN NPSIMOYroNbHOro
MMMyNbCca NCKYCCTBEHHOM NHMe. DopMmnpoBaHme NPsSIMO-yrofibHOrO UMMyNbca OTPE3KOM AJIMHHOW
NVHUW. DKCMeprMeHTaNbHas NPoBepKa C MOMOLLBIO TMHUMN 330EPXKN.

Tema 2. IMHEWHBIE LLENMW C COCPEOOTOYEHHbLIMU U PACMPELOENEHHbLIMU
NMAPAMETPAMMW. 4). NNa6opatopHas pabota AKTUBHbIE ®UJTbTPbI.

OTty4eT, NpMepHble BONPOCHI:
4). NNabopatopHas pabota AKTUBHbBIE ®UJIBTPbI. SnemMeHTbl CMHTE3a (ounbTpa ¢ 3a4aHHOW

4aCTOTHOW xapakTepucTukon. PunbTpbl BatTepeopTa, Yebbiwesa, beccens. PacyeT u Boibop
9NEeMEHTOB peannayemMbix OUNbTPOB.

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

OT4eT, NpMMepHbIe 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, NpMMepHbIE BONPOCHI:

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, NpMepHble BOMPOCHI:

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.
Oty4eT, NpMepHble 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 PAOMO3NEKTPOHHbIX YCTPOUCTBAX. 12).
Na6opatopHasi pa6ota PEFTEHEPUPOBAHHbIN KOHTYP.

OTy4eT, NpMMepHbIe BONPOCHI:
12). NabopaTtopHas pabota PEFTEHEPUPOBAHHbIN KOHTYP. CBo60AHbIE 1 BbIHYXAEHHbIE
KonebaHnsi B NMHENHbIX N HENNHENHbIX paanouensx. PesoHaHcHble siBneHns. MpuHyantTenbHas

CUHXPOHM3auns (3aXBaTbIBaHI/Ie) LC-reHepaTopa rapMoHN4YeCKnX KonebaHwiA. 3KCI'IepI/IMeHTa}'IbHa$|
npoBepkKa BblIBOOOB TEOPUN, I/ICI'IOJ'Ib3YIOI.Ll,eI7I MeTO4 MEeANEeHHO MEHAWNXCA aMIInTy L.

Tema 4. KOJIEBATEJIbHbIE ABJIEHNS B PAOVNO3JIEKTPOHHbDIX YCTPOUCTBAX. 11).
Na6opaTtopHas pa6ota ®PA30BAS ABTOMOOCTPOUKA YACTOTDI.

Ortyer, NnpuMepHble BOMPOCHI:

KTPOHHBL H
BEPCPITET

EMA KebY
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11). NabopatopHasa pabota PASOBASA ABTOMOOCTPOVKA YACTOTbI. OxapakTepnaoBatb
DAIMY kak 3aMKHYTYO CUCTEMY C OTpULIATENBHON 0BpaTHOW CBA3bI0. B 4eM cyTb aHanma3a pexmmos
paboTbl PAMY Ha 6a3e MeToaa pasoBoit nnockocTn? MoyeMy B kKa4yecTse AUCKpPMMMHATOpPA
YM-curHana ncnonb3yetcs pas3osblin 4eTekTop? B yem cocTonT npvHUMn OencTeBns reHeparopa,
ynpaensieMoro HanpsixeHnem? Moyemy cuctema ¢ oTpuuaTesibHoi 06paTHO CBSI3bIO CKTOHHA K
camoB036yXaeHun0?

Tema 4. KONEBATEJIbHbIE SIBNIEHUS B PAOUO3NEKTPOHHbLIX YCTPOUCTBAX. 9).
Na6opartopHas pabota LC-TEHEPATOP.

OT4eT, NPUMEpPHbIE BOMPOCHI:

9). NabopatopHas pabota LC-TEHEPATOP. AsTokonebaHus. Msrkoe n Xéctkoe camoBo3byxaeHue
aBTokonebartenbHol cuctembl. iccnenoaHve TpaH3mcTopHoro LC-reHepaTtopa MeETOLOM CpeaHeit
KpYTW3Hbl. VI3aMepeHue cpenHein KpyTU3Hbl.

Tema 4. KONIEBATENbHbIE IBNEHUS B PAOUO3JIEKTPOHHbIX YCTPOUCTBAX. 10).
Na6oparopHas pa6ora TEHEPATOP HA OUOOE C OTPULATE/IbHbIM CONMPOTUBNEHUEM.

OTy4eT, NpMMepHbIE BONPOCHI:

10). NabopartopHas pabota TEHEPATOP HA ONOOE C OTPULUATEJNIbHbIM
COMPOTUBIIEHNEM. ®a3oBbii nopTpeT aBTokonebaHwmii. MNepexon oT rapMoHMYecKnx konebaHumi
K penakcaunoHHbIM B LC-reHepatope ¢ oTpuuartenbHbiM conpoTtusneHmem. NoctpoeHne hasoBoro
nopTpeTa yCTaHOBNEHNS aBTOKONIEOaHUI C UCMONb30BaHNEM 3MMMPUYECKOI BONbT-aMMNepPHON
xapakTepuctuku gunona.

Tema 5. UMNYJNIbCHbIE TEHEPATOPbI. 13). llabopaTtopHasi pabora CUHXPOHU3ALLUSA
FEHEPATOPA NMHENHO-U3MEHSIFOLLLEFOCS HANPSIXXEHUS

OTty4eT, NpMepHble BOMPOCHI:

13). Na6opaTtopHas pabota CUHXPOHUSALINA TEHEPATOPA IMHENHO-U3MEHSAIOLWETOCS
HAMPAXEHWS. YctanasnmBatoTcs TpeboBaHus Kk anemeHTam naeanbHoro NNH. OgHonepexoaHbiit
TPaH3UCTOP Kak ynpasnsiemblii kY. MpuHyantensHas cuHxpoHuaaums NNH. Obnactu
CUHXPOHN3ALMM NPU CUHXPOHU3AUUN CUrHanammn pasnmyHom qoopmbl. SBneHne caMoakpaHUpPOBaHUSI.
SkcneprMeHTanbHOe onpeaeneHne obnacte CUHXPOHN3ALMN NPU PasnnyHbIX opmax
CUHXpocUrHana.

Tema 6. PACMTIPOCTPAHEHUE SNNEKTPOMAIMHUTHbIX KONEBAHWUW. 14). NTa6opaTtopHas
pab6ora AHTEHHDbI.

OT4eT, NPUMEpPHbIE BOMPOCHI:

14). NabopartopHas pabota AHTEHHbI. N3yyatoTcs OCHOBHbIE MOMOXEHNS TEOPUM PYMOPHbIX
aHTEHH CaHTUMETPOBOrro AManasoHa, UX NePBUYHbIE U BTOPUYHbIE Napa-MeTpbl, TEXHUYecKkme
XapakTepUCTNKN. DKCNepMEHTaNbHOE NCCef0BaHE XapakTePUCTMKIM, KannbpoBka aeTektopa
CBY konebaHwii 1 gnarpamm HanpaBleHHOCTU aHTEHH.

Tema . UToroeasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

Mporpammoin gucumnnivHbl B pamkax 6annbHO-penTUHrOBON CUCTEMbI NPELYCMOTPEHDI: TEKYLWNNA
KOHTPOJb - KOHTPOJb X042 BbIMOMHEHNS TAbOPaTOPHbIX PaboT M MTOrOBbI KOHTPOSb - 3a4erT.
MuHuManbHoe 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 NTOroBbI KOHTPONb - 3a4€eT BblAENSeTCS
50 6annos. MakcumarnbHas cymma 6annoB, KOTOPYH MOXET NofydYnTb CTyaeHT - 100.

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

NMPUMEPHbBIE BOMPOCbHI K 3AYETY MO ANCUWNTTTIMHE "PAOVNOPUNI3NKA U SJTEKTPOHNKA
(CNEUMPAKTUKYM MO PAONODPUIVIKE)

Tema 1. CUTHATbI.
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Crtpanunua 13 n3 18. po-1-
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NabopaTtopHas pabota TEOPEMA KOTEJIbHMKOBA. YTto Takoe ONCKPETHbIA curHan?
O606LeHHbI cnekTp curHana. uckpeTrnsaums 1 BOCCTAHOB/IEHME aHANOroBoro curHana Ha
OCHoBe TeopeMbl KoTenbHMKOBa. B 4eM NpuynHbI NosiBneHns owmbok npy BOCCTAHOBNEHNM
aHanorosoro curHana. Kak npoBoanTCcs aKcrepuMeHTanbHas oLeHKa OWnOKN BOCCTaHOBEHNS.

Tema 1. CUTHAIbI.

NabopaTtopHas pabota AMMNINTY OHBbIE CNEKTPbl CUTHANOB. YTo Takoe crnekTp curHana? Yem
XapakTepeH cnekTp nepuoamyeckoro curHana? Kak ces3aHbl CNeKTpbl CUFHANOB Ha BXOAE W BbIXOAE
NuHenHon uenn? MNMpueectn npuMep annapaTypHbIX METOO0B aHanM3a cnektpa curHana.

Tema 2. IMHEMHbIE LIEMW C COCPEOOTOYEHHbBIMU U PACMNPEOENEHHBIMU
NMAPAMETPAMW.

NabopatopHas pabota JIMHNA SAOEPXKW. OTpe3ok ANUMHHOM NMHUN KaK OYHKLMOHANbHbIA y3en
3aepXku curHana Bo BpemMeHu. Npoueccol B NIMHWM MpY Bapuaumy Harpy3ku 1 BHyTPEHHEro
COMPOTUBNEHUS UCTOYHMKA. DKCNEPUMEHTANBHOE NCCNELOBaHNE 3a4ePXKUN MPSMOYrONbHOrO
MMNy/bCca UCKYCCTBEHHOMW NHMeR. dopMMpoBaHUE NPSIMO-YrONIbHOTO MMMYNbCa OTPE3KOM LIMHHOM
NMHWKN. DKCMNeprMEHTaNbHas NpoBepKa C NOMOLLbIO NMHUN 33 0EPXKU.

Tema 2. IMHEMHbIE LIEMW C COCPEOOTOYEHHbBIMU U PACMNPEOENEHHBIMU
NMAPAMETPAMU

NabopaTtopHas pabota AKTVIBHBIE ®UbTPbI. 3neMeHTbl cMHTE3a hunbTpa ¢ 3a4aHHOW
4aCTOTHOW xapakTepucTunkoin. ®unbTtpbl batTepeopTa, Yeboiwesa, beccens. PacueT n Bbibop
39NIeMEHTOB peann3yeMbix UIbTPOB.

Tema 2. IMHEMHbIE LIEMW C COCPEOOTOYEHHbLIMU U PACMNPEOENEHHBIMU
NMAPAMETPAMW.

NabopaTtopHas pabota SJIEKTPUNYECKUE ®UNIBTPbI. YeTbipexnontocHukn. Cuctemsl
napameTpoB. BTopuyHblie napamMeTpbl YeTbipexnontocHuka. Llenoyeynbie LC-punbTpbl kKak
4eTbIPEXNOMOCHUKN. MHOrO3BEHHbIN OUNbTP HUXHUX YacToT (PHY) kak mogenb oTpeska ANMHHON
NMHUK. NIaMepeHmne xapakTepuctTmyecknx napameTpos.

Tema 3. YCUTIUTETIN.

NaBopaTtopHas pabota JNDDEPEHLIMANBHbLIV YCUNUTEb. Oxapaktepun3osatb
InpgoepeHLmanbHbI yCUNUTENb Kak YCTPOWCTBO C ABYMS BXO4aMu 1 Tpems Bbixogamn. Beectu
MOHATUS O CUMMETPUYHOIO U CUHAPA3HOro curHanos. [oyeMy KosdoUUNEHT yCuneHns
AgdoepeHLmManbHOro curHana bonblue, 4em Ko3ULIMEHT YCUNEHUS CUHADA3HOro curHana?
[Moyemy BxOoOHOE conpoTUBNEHUE Ans oudoepeHLnanbHOro CUrHana MeHblle, Yem Oss
cuHpasHoro curHana? lNogaeneHne cMHMa3HoOro curHana B andpepeHLmanbHOM ycunnTene.

Tema 3. YCUTIUTETIN.

NabopatopHas pabota OBPATHDBIE CBA3W B YCUNTUTENSAX. B uem 3aknto4aeTcs NnpuHLUMN
paboTbl aNEeKTPOHHOrO yecunutens. basosblie cxembl ycunutenein Ha GUNONSAPHOM 1 NONEBOM
TpaH3ucTopax, Ha paguonamne. Tunbl 06paTHbIX CBA3EW. BnusHue otpuuartensHoin obpartHoin cBa3un
Ha XapakTepuUCTUKN NnHenHoro yeunutens. Ctabununsnpylowee OecTeme oTpuuaTensHo obpaTHow
CBS3W.

Tema 3. YCUNIUTENN.

NabopaTtopHas pabota LWIMPOKOMOJTOCHbIV YCUNNTENb. OTyeT, nprMepHbie Bonpochl: B yem
MPWYMHBI YMEHbLIEHNS KO3UUNEHTA YCUNEHMS HA HU3KUX 1 BbICOKMX YacToTax. Kak
OCYLLECTBNSETCS KOPPEKLUMS YACTOTHBIX XapakTepuCTMK. HacTOTHbIE 1 BPEMEHHbBIE XapaKTEPUCTUKN,
NX B3aMMOCBSI3b.

Tema 4. KONEBATE/IbHBIE ABMTEHNSA B PAOVNO3SNEKTPOHHbLIX YCTPOVCTBAX.

NabopatopHas pab6ota PETEHEPVIPOBAHHBIV KOHTYP. CBo60oaHble 1 BbIHYXAeHHble konebaHus
B JINHEWHbIX N HENMHEWNHbIX paaunouensx. Pe3oHaHcHble sBneHus. MNpuHyanTenbHas CUHXPOHN3aums
(3axBaTtbiBaHMe) LC-reHepartopa rapMoHmyeckmx konebaHuin. OkcneprMeHTanbHas npoesepka
BbIBOLOB TEOPUN, NCMONb3YIOWE METOA MEAJIEHHO MEHSIOWMNXCS aMMNanNTy L.

Tema 4. KOJIEBATE/IbHBIE SBJTEHNS B PAOMOSNEKTPOHHbLIX YCTPOWCTBAX.

PerncrpaumnoHHblii Homep 653614 DAEKTPOHHEH
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NabopatopHas pabota TEHEPATOP HA ONOLE C OTPUUATEJIbHBIM COMPOTUBIIEHUVEM.
da30Bblii NOpTPeT aBTokonebaHwmit. MNepexon 0T rapMoHMYeCKNX kKonebaHwnii K penakcaunoHHbIM B
LC-reHepatope ¢ oTpuuaTenbHbiM conpoTmueneHmeM. lNMoctpoeHne pasoBoro noptpera
yCTaHOBNEHMS aBTOKONebaHniA ¢ MCNONb30BAHMEM SMMUPUYECKOW BONbT-aMMNEPHON XapakTepuUCTUKK
anona.

Tema 4. KONIEBATEJIbHbIE SBMEHNSA B PAOVNOSEKTPOHHbBIX YCTPOMCTBAX.

NaBopaTopHas pa6ota ®ASOBASA ABTOMOACTPONKA YACTOTbI. OxapakTtepu3osatb PAMY
Kak 3aMKHYTYlO CUCTEMY C OTpuLaTeNbHON 06paTHOM CBS3bto. B 4eM cyTb aHanmaa pexunmMoB paboTbl
®AIMNY Ha 6a3e MeToaa goaszoBoit nnockoctn? MoyeMy B kayecTBe amckpummHatopa YM-curHana
ncnonb3yeTcs pasoBblil 4eTekTop? B 4emM CoCTOMT NpUHUMN OEACTBMS reHepaTopa, ynpaBnseMoro
HanpsxeHnem? MoyeMy cuctema ¢ oTpuLaTeNbHON 06paTHOM CBSA3bI0 CKNOHHA K
camoB036yXaeHuno?

Tema 4. KOJIEBATE/IbHBIE SABJTEHNSA B PAOMOSNEKTPOHHbLIX YCTPOWCTBAX.

NabopatopHas pabota LC-TEHEPATOP AstokonebaHusi. Markoe n xXécTtkoe caMoBo30byXaeHne
aBToKonebartenbHol cucteMsl. iccnenosaHve TpaH3McTopHoro LC-reHepaTtopa MeTonoM cpeaHeit
KpYyTU3HbI. /I3mMepeHne cpenHen KpyTU3Hbl.

Tema 5. UMIMTYJIbCHbBIE TEHEPATOPbI.

NabopatopHas pa6ota CUHXPOHU3ALINA FTEHEPATOPA NMMHEVHO-U3MEHSAIOWErOCH
YctaHaenumBatoTcst TpeboBaHms K anemeHTam ngeanoHoro INNH. OgHonepexoaHbli TPAH3UCTOP
Kak ynpaensiemblii kKntod. MpuHyantenoHas cunxporHnsaums MNNH. Obnacti CMHXpoHU3auumn npu
CUHXPOHN3ALMW CUrHanamm pasnnyHon oopmbl. SBneHne caMosKkpaHUpPOBaHUS.
SKkcneprMeHTanbHoe onpeaeneHne obnacter CMHXPOHN3aLMN NPU PasnnyHbiX oopMax
CUHXpocurHana.

Tema 6. PACMIPOCTPAHEHME SNTEKTPOMAIHUTHBIX KONEBAHUIA. 14). Na6opaTopHas
pabotra AHTEHHDbI. KakoBbl OCHOBHbIE MONOXEHWS TEOPUN PYNOPHbBIX aHTEHH CAHTUMETPOBOI0
AnanasoHa? YT1o Takoe nepBuyHble N BTOPUYHbIE Napa-MeTpbl? OCHOBHbIE TEXHUYECKUE
XapakTepUCTNKN. DKCNEPUMEHTANIbHOE UCCNEN0OBAHNE XapakTEPUCTUKK, KannbpoBka aeTekTopa
CBUY konebaHwnii n opnarpamm HanpPaBnEHHOCTN aHTEHH.

7.1. OcHOBHas nuTteparypa:

1. Boriko B.IN. OcHoBbI paanoanekTpoHukK. HacTb 2. TeopeTnyeckne 0CHOBbI aHanmM3a paguoLenen.
YyebHoe nocobue. [TekcT] / B.I. Boiko - KazaHb: KazaHckuin yHusepcutet, 2006. - 108 c.: un. 89

2. Xapkesud A.A. OcHoBbl pagunotexHukm [TekcTt] / A.A. Xapkesud . -3-e nsg. ctep. - M.:
DPU3MATIINT, 2007. - 512 ¢c. 70

3. TiopuH B.A., Boiiko B.I1. Pe3ncTopHbIi WMPOKOMNONOCHbIN YyCUANTENb Ha BUNONSPHOM
TpaH3uncTope. Y4ebHo-meToamnyeckoe nocobue., KDY, 2011. ? 46 c. [OnekTpoHHbI pecypc] Pexum
noctyna: http://radiosys.ksu.ru

oP

Koy

4. TiopuH B.A. NamepeHune 4yacToTbl 1 MHTEPBANOB BpeMeHW. Y4ebHo-MeToanyeckoe nocobue.
KasaHckuii rocynapctBeHHbIn yHuBepcuteT. ? KasaHb, 2007, ? 30 .. [9nekTpOoHHbIV pecypc]
Pexwum poctyna: http://radiosys.ksu.ru

9P

Koy

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

9P
Koy

6. borko B.I1., TiopnH B.A. 'eHepaTop Ha anone ¢ oTpuuaTeNbHbiM COMPOTUBIIEHNEM.
Y4yebHo-MeToam4eckoe nocobue. ? KasaHb, 2004, ? 18 c. [9nekTpoHHbIA pecypc] Pexum poctyna:
http://radiosys.ksu.ru
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7. TiopuH B.A. BonbTMeTp yHMBepcanbHblii B7-16: yuebHo-MeToanyeckoe nocobuve. KazaHckuii
rocynapcTBeHHbIn yHuBepcuTeT. ? KasaHb, 2006, ? 15 ¢. [O9nekTpoHHbIN pecypc] Pexum goctyna:
http://radiosys.ksu.ru

9P
Koy

7.2. lononHutenbHasa nuteparypa:

1. B.MN.boiiko SnekTpuryeckue unbTpbl. Y4ebHo-MeToan4eckoe nocobue. KasaHb, KI'Y, 1989.- 34 c.
[9nekTpoHHbIN pecypc] Pexunm poctyna: http://radiosys.ksu.ru

oP

Koy

2. b.MN.boiiko ®azosas asTonoacTtporika YactoTbl (PAIMY). YyebHo-mMeToomnyeckoe nocobue. KasaHb
, KI'Y, 1993. [OnekTpoHHbIi pecypc] Pexunm poctyna: http:/radiosys.ksu.ru

9P
Koy

3. TiopuH B.A., boiiko B.IN. AkTnBHbIE PrnbTpbl. HacTb 2. YyebHo-MeToamn4eckoe nocobue k
nabopaTtopHoit paboTe Ans CTyAEHTOB TPETbEro Kypca domanyeckoro gakynobTteta. KasaHb, 2004, -
24 c. [9nekTpoHHbIN pecypc] Pexunm goctyna: http://radiosys.ksu.ru

9P
Koy

7.3. UHTepHeT-pecypcCbl:

Knura®oHp - http://www.knigafund.ru

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

PagwnonoumaH - http://www.radiolocman.ru

Cant kapenpbl pagmodunankm - http://radiosys.ksu.ru

CainT y4ebHbIx nocobuii kadeapbl paamodunamnkm - http://student.istamendil.info
9BbC bubnnoPoccuka - http://bibliorossica.com/

9BbC 3HaHuyM - http://znanium.com/

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

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

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHve gncuunnuvHbl "Pagnoduamka n anekTpoHmka (CneunpakTukym no pagnogusmke)"
npeanonaraeT NCNOb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnMnoTeyHom cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTtaBneHbl KONNEKLUMN akTyanbHON Hay4HOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovalowme B cebs nybnmkaumm BeoyLmx pOCCURCKNX
N30atenbCTB ryMaHUTAPHOM NuTepaTypbl, 30aHMS HA aHIMIUACKOM S3blke BeOyLnX aMepUKaHCKUX n
€BPOMNENCKMX 30aTeNnbCTB, a TakXe peakme 1 ManoTupaxHbie U3NaHNS POCCUNCKNX PEMMOHANbHBIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA [OCTYN K HEOOX0AMMbIM ANs
obpazoBaTesibHOro nNpoLecca M3naHNsaM C UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM heepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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 WaveStation 2012 (1 wrT)

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
HanpasneHuio 011800.62 "Paanoduamka” n npodunto noarotosku Pagnodpuamnyeckme metonpl rno
obnactsm npumeHeHns (Pannogunanyeckme namepeHus) .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 653614 5AE
CrtpaHnua 17 n3 18. 111 yHlf[

S OEMALIGH



Mporpamma gucumnnunHbl "Pagnoguamnka u anekTpoHuka (cneunpakTtukym no paguoguamke)"; 011800.62 Pagmnodouamka; bowko B.11. ,

OOLEHT, K.H. (BoueHT) TiopuH B.A.

ABTOpP(bI):
bowiko B.11.

TiopuH B.A.

PeueH3eHT(bl):
Hacbipos U.A.

PeructpaunoHHbili Homep 653614

Crtpanunua 18 n3 18.
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