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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.
(moueHT) TiopuH B.A.

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 yuebHas aucuunnnHa BkntodeHa B padgen " 51.6.35 ducumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 03.03.03 Paonodumanka n oTHocmTCs K 6a3oBoi
(obwenpodeccmnoHanbHom) yactu. OcBamBaeTcs Ha 3 kKypce, 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
MK-2 CMNOCOBHOCTBIO MPUMEHSITL Ha NpakTnke 6a30Bble
(MpocheccmonantHbie n Oqi)eCCI/IOHanbEble HaBbIKW P
KOMMeTeHuun) P
OK-1 CNocoBHOCTb MCNONb30BaTh B NO3HABATENBHOM U
(0BLeKkynbTypHbIE npodheccrnoHanbHOM [eATENbHOCTY 6a30Bble 3HaHNS B obnacTu
KOMMeTeHLMN) MaTeMaTuKn N ECTECTBEHHbIX HayK;
OK-3 cnocobHocTb NpuobpeTaTtb HOBbIE 3HAHUS, UCMOSb3YS
(0bLekynbTypHbIE coBpeMeHHble obpazoBaTefibHble Y MHPOPMAaLNOHHbIE
KOMMETEHLMN) TEXHONOrnK;
OK-6
(0bLeKyNnbTypHbIE CNocobHOCTb 00BUBATLCS HAMEYEHHOI Lenu;
KoMMeTeHuunn)
k-1 CNOCOBHOCTb MCNONb30BaTh 6HA30BbIE TEOPETUHECKNE 3HAHUS
(MPpocheccuoHanbHble ONnsa peweHns npogoeccrnoHanbHbIX 3aJ1aq'p
KOMMeTeHuunn) P P ’
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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.
(moueHT) TiopuH B.A.

PacwudpoBka
Lincbp komnereHumm npuo6peTaeMon KOMNeTeHLMn
MK-3
n HOCTbHO SKCMyaTMpPOBaTh COBPEMEHH N3M4yeck
(NpocpeccroHanbHble gnﬁgogToc M*OO%OC ﬂijaﬁﬁea COBPEMEHHYI0 (Pr3NHecKyto
KOMMNETEHLIMN) partypy 97

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbI€ MONOXEHUS B 06NacTn TEOPUM CNEKTPOB CUrHANOB, aKTUBHbIX U MACCUBHBIX (OUNbTPOB,
3a4epPXMBAOLWMX Lieneit, yCUNNTENbHbIX 1 reHepaToOPHbIX YCTPONCTB, Teopum konebaHuii n
CMHXPOHU3aLun, Teopun ownbok 1 06paboTkn aKCneprMeHTa, NPUHLUMMbI LeACTBUS aHANOroBbIX 1
LIMCPPOBLIX PaANON3MEPUTENBHBIX MPUOOPOB.

2. IONXEH yMeTb:

OpUEHTNPOBATbCA B BOMPOCAX NMNOCTPOEHNA N aHann3a pagnoTexHN4eCknx CxeMm, a Takxe
NPUMEHEeHn4 COBpeMeHHOI7| 9NEMEHTHOM 6a3bl, nob30BaTbCsA OCHOBHbIMX METOOAMU OMNCAHUA
konebaTtenbHbIX U BOTHOBbIX npoueccoB B pa3/INyHbIX Cpenax, MetogamMm pacyeTa
panonoTeXHN4YECKNX N 3NEeKTPOHHbIX CUCTEM.

3. 0OMXEeH BnageTb:

HaBblKaMW ﬂpaKTMLIeCKOVI pa60Tb| C COoBpEeMEHHbIMN PadNOTEXHNYECKNMN yCTpOI7ICTBaMVI 7
N3MEePUTENIbHbIMU r|p|/|60pan|, MeTooaMn I/I3MepeHI/II7I n MeTooamMum 06pa60TKI/I OaHHbIX, METOOAMU
y4eta  MUHUMK3aunn owmnbok SKCNnepunMeHTa.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

- K peleHnto 3aaa4, CBSI3aHHbIX C MCMONb30BaHNS 3NEKTPOMarHUTHbIX CUrHaNoB Ons nepeaayqu,
npuema n 06paboTkm NHGOPMALIMKN B PALNOTEXHUHECKUX LIEMSIX,

- K UICMOJIb30BAHNIO COBPEMEHHbIX METOL0B O6pa6OTKI/I CunrHanos, OCHOBHbIX NPUHUMIMOB N 3aKOHOB
NOCTPOEHNA N PYHKLMOHNPOBAHUSA pagnoTEXHNYECKUX uenen c cocpenoTo4HeHHbIMU U
pacnpeneneHHbiMn napameTpamn, MeTonoB aHannm3a 3JIEKTPOMarHMTHbIX MPoUeCcCoB B 3TUX LensX,

- K 3KCnyaTauuym COBPEMEHHON paanogn3nyeckoi annapatypbl 1 06opynoBaHus,
- K paboTe ¢ coBpeMeHHbIMM 06pa3oBaTenbHbIMUA Y UHOPMALMOHHBIMUA TEXHONOTUSIMU.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 7 3a4eTHbIX(ble) eanHuL(bl) 252 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNANHBI 3a4eT B 5 cemecTpe; 3a4eT B 6 cemecTpe.

CyMMapHo no gucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas pabota oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasnen ayauTopHom paborbl,
Henens MX TPYLOEeMKOCTb Tekywme dhopMbi
N 'DMKAL:,V;J:;LI;HH/ Cemectp ceMecTpa (B yacax) KOHTpONS
neKu““nPaKT"“eCKMeHaﬁopaTopHme
3aHATUA pabortbl

A
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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. 1).
NabopatopHas paboTa
JAMONTATY OHbIE
CMNEKTPbI
CUIrHANOB.

1,2,3

14

Tema 2. IMHEVHBIE
LIEMWN C
COCPEOOTOYEHHbIM
n

. PACIMNPEOENEHHBIMA
NMAPAMETPAMW. 5).
NNHUA 3ALEPXKW

N

14,15

12

Tema 2. IMHEVHbIE
LIEEMWN C
COCPEOOTOYEHHbBIM
N

|PACIMPEOENEHHbIMU
NAPAMETPAMW. 3).
NabopartopHas paboTa
SNEKTPUYECKUE
OUNNBbTPDI.

N

7,89

12

Tema 2. IMHEMHbIE
LEMM C
COCPEOOTOYEHHDBIM
7
|PACIPELOENEHHBIMI
NMAPAMETPAMMW. 4).
NabopaTtopHas paboTa
AKTUBHbIE
OUTIBTPDI.

N

10,11,12,1

12

Tema 3. YCUNTNTENN.
6). NlabopaTtopHas
.[pabota OBPATHbIE
CBA3N B
YCUNUTENSX.

16,17,18

12

Tema 3. YCUIUTENWN.
7). NabopaTtopHas
.|pabota
ONDODEPEHLINATIBHDb
YCUNNTEb.

19,20

10

Tema 3. YCUNTUTENN.
8). NabopartopHas
.|pabota 5
LWMPOKO-MNOTOCHbIN

YCUJINTE]b.

21,22,23

10
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Pasnen
ducunnnuHbl/
Monyns

CemMecTp

Henens
cemectpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpons

Nekuunn

MpakTnyeckue
3aHATUA

paborbl

NabopaTopHbie

Tema 4.
KONEBATENbHbIE
ABJTIEHNSA B
PAOVOSNEKTPOHHbBD
'YCTPOUCTBAX. 12).
NabopaTopHas pabota _
PETEHEPVPOBAHHbIV
KOHTYP.

30,31,32

10

Tema 4.
KOJIEBATEJIbHbIE
SABJIEHNA B
PAOVOSJIEKTPOHHbI)
JYCTPOUCTBAX. 11).
NabopaTtopHas paboTa
DA30BAS _
ABTOMNOOCTPOUKA
YACTOTHDIL.

28,29

10

Tema 4.
KONEBATENbHbIE
ABNEHWSA B
|PAOVNOSNEKTPOHHDI)
YCTPOWNCTBAX. 9).
NabopartopHas paboTa
LC-TEHEPATOP.

24,25

10

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

26,27

10

Tema 5.
NMMNYNbCHbIE
FEHEPATOPDI. 13).
NabopartopHas paboTa
ICUHXPOHU3ALINA
FEHEPATOPA
NMMHENHO-N3MEHSIOL
HAMNPAXEHWS

LLEFOC

33,34

Tema 6.
PACIMPOCTPAHEHUE

SJIEKTPOMAIHUTHDbBIX

'KONEBAHWI. 14).
NabopaTtopHas paboTa
AHTEHHDbI.

35,36

Tema . NTorosas

" |[doopma KOHTpOnS

3ayet
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(moueHT) TiopuH B.A.

Bugbl n yachbl
Paspen ayauTopHown pa6oThbl,
Hepens MX TPYA0EMKOCTb TexyLume doOpMbI
N .D.VIKIILI.VIHJLI;HI:I/ CemecTp| cemecTpa (8 uacax) \{(ompg?‘ ﬂp
- Nek ImI'Ipal(Tw-lecm/leJ1a60pa1'op|-u,|e
a 3aHATUSA paboTbl

Tema . Itorosas Zauer

doopMa KOHTpoOn4

NToro 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. 3). TabopatopHas pa6ota SJIEKTPUHECKUE PUJTbTPbI.

naboparopHasi pabora (12 yaca(os)):

3). NabopatopHas pabota SJIEKTPUNYECKUE ®UJIBTPbI. YeTtbipexnontocHmkn. Cuctembl
napameTpoB. BropunyHble napa-mMeTpbl YeTbipexnontocHuka. LienoveyHbie LC-counbTpbl Kak
4eTblPeXnONOCHUKN. MHOro3BeHHbIN PunbTP HUXHMX YacToT (PHY) kak Mofenb oTpeska O/IMHHOW
nnHUK. NamepeHune xapaktepuctmyecknx napametpos ®HY.

Tema 2. IMHEWHbIE LLENMU C COCPEOOTOYEHHbLIMW U PACNPELENEHHbIMU
NMAPAMETPAMMW. 4). Na6opaTtopHas pabora AKTUBHbIE ®UJTbTPbI.

naboparopHas pabora (12 yaca(oB)):

. 4). NabopaTopHas pabota AKTUBHbIE ®UJTIbTPbl. 9nemeHTbl cMHTE3a chunbTpa ¢ 3a4aHHON
4aCTOTHOW xapakTepucTunkoin. dunbtpbl batTepeopTa, Yeboiwesa, beccens. PacueT n Bbibop
39NIeMEHTOB peann3yeMbix UIbTPOB.

Tema 2. IMHENHbIE LLEMU C COCPEOOTOYEHHbIMU U PACNPEOENEHHBIMU
NMAPAMETPAMMW. 5). TUHUA 3AOEPXKHU

naboparopHas pabota (12 yaca(oB)):

A MMHMM KaK PYHKLIMOHANbHbIN y3en 3aAepXkn curHana Bo BpemeHu. Mpouecchbl B IMHUK Npu
BapuaLMmn Harpysky 1 BHyTPEHHEro CONPOTUBNEHUS MCTOYHMKA. DKCNepMMeHTanbHoe
nccnenoBaHue 3a0epXKN NPsIMOYrofibHOro MMMNYNbca MCKYCCTBEHHOM NHMen. dopMmnpoBaHue
NPSIMO-YrofbHOrO MMMyNbca OTPE3KOM AJIMHHOW NIMHMK. DKCNepuMeHTanbHas NpoBepka C NoMOLLbIO
NIVHUWN 3a0EPXKW.

Tema 3. YCUNTUTEJIN. 8). Na6opatopHas pab6ota LUMPOKO-MOTOCHbIN YCUTUTEND.
naboparopHas pabora (10 4aca(oB)):

8). NabopatopHas pabota LUMPOKO-MONTOCHbIN YCUNMUTESb. MpuyuHb yMeHbLeHus
KO3dppuLIMEHTA YCUNEHUS HA HU3KMX U BbICOKMX YacToTax. Koppekums YaCTOTHbIX XapakTepUCTUK.
YacToTHbIE 1 BPEMEHHbBIE XapPaKTEPUCTUKN, X B3aUMOCBSI3b.

Tema 3. YCUITUTEJIN. 6). llabopatopHas pabora OBPATHbIE CBA3U B YCUTTUTENSX.

naboparopHas paborta (12 yaca(oB)):

PernctpaunoHHbin Homep 662818 -y PAEKT
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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.

(moueHT) TiopuH B.A.

. MpvHUMN paboTbl 3NeKTPOHHOrO ycunutens. basosble cxeMbl ycunuTenein Ha GUNoNSPHOM 1
MofIeBOM TpaH3ncTopax, Ha paauo-namne. 6). JlabopaTtopHas pabota OBPATHbLIE CB4A3M B
YCUNMNTENSAX. Tunbl obpaTtHbiX cBsA3eit. BnnsiHne otpuuaTenbHoin 0bpaTHOM CBSA3M Ha
XapakTepuUcTKn NMHenHoro ycunutenst. Ctabunmaupyoulee oencTene otpuuaTtenbHoin obpaTtHoi
CBSA3N.

Tema 3. YCUNTUTENW. 7). Na6opatopHas pa6ota ANDDEPEHLIMANBHbLIA YCUNTUTEND.
naboparopHas pabora (10 yaca(oB)):

7). NabopatopHas pabota JANPDPEPEHLIVANBHBIA YCUNTUTENb. MoHSTUE 0 CUMMETPUHHOM W
cuHpasHoM curHanax. lo-naBneHne cnHpasHoro curHana B audepeHumanbHOM yeunutene.

Tema 4. KONEBATE/NIbHbIE SBNIEHUSA B PAOVUO3NEKTPOHHbIX YCTPOUCTBAX. 9).
Na6oparopHas pab6ora LC-TEHEPATOP.

naboparopHas pabora (10 4aca(oB)):

9). NabopatopHas pabota LC-TEHEPATOP. AsTokonebaHusi. Msarkoe n xéctkoe
camoBo36yxaeHne asTokonebaTtenbHol cuctemsl. iccnenosarne TpaHauctopHoro LC-reHepatopa
METOLOM CpedHen KpyTu3Hbl. iamepeHve cpenHen KpyTU3sHbl.

Tema 4. KONEBATEJIbHbIE ABJIEHUS B PAOMWO3/IEKTPOHHbIX YCTPOUCTBAX. 11).
Na6opatopHasi pa6ota ®A30OBASI ABTOMNOACTPOUKA YACTOTbI.

naboparopHas pabota (10 yaca(oB)):

11). NabopatopHas pabota PASOBASA ABTOMOACTPOVKA YACTOTbI. AHanna pexumos
pabotbl PAIMY Ha 6a3e MeTona ha30BO NNOCKOCTU. DKCNepUMeHTaNbHas NPOBEPKa BbIBOLOB
Teopun.

Tema 4. KONEBATEJIbHbIE SSBJIEHUS B PAOMOS3NEKTPOHHbIX YCTPOUCTBAX. 10).
Na6oparopHas pabota TEHEPATOP HA OUOOE C OTPULATEJIbHbIM
COMPOTUBJIEHUEM.

naboparopHas pabora (10 4aca(oB)):

LATENbHBbIM COMPOTUBITIEHNEM. da3osbiii nopTpeT aBTokonebanwii. MNMepexon ot
rapMoHu4ecknx konebaHui Kk penakcaumoHHbiM B LC-reHepatope ¢ oTpuuatenbHbiM
conpoTueneHmeM. NocTpoeHne ha3oBoro NopTpeTa ycTaHOBNEHNSI aBToKonebaHuii ¢
NCMNONb30BaHNEM IMMNPUYECKOIN BONbT-aMMNEPHON XapakTepmMCcTuKn anoaa.

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

naboparopHas pabora (10 4aca(oB)):

12). NabopatopHas pabota PEFTEHEPVIPOBAHHbLIV KOHTYP. Ceo60aHble 1 BbiHYyXOEHHbIE
KonebaHusi B NMHENHbIX N HENNHENHbIX paanouensx. Pe3oHaHcHble siBneHns. MpuHyanTenbHas
CUHXpOHM3aLms (3axBaTbiBaHue) LC-reHepatopa rapMoHuYeckmx konebaHuii. 9kcnepruMeHTanbHas
npoBepka BbIBOAOB TEOPUN, NCMONb3YIOLWER METOA MEAIEHHO MEHSIOLWMNXCS aMMNTyA.

Tema 5. UMNYJIbCHBIE TEHEPATOPbI. 13). JTabopatopHas pabora CUHXPOHU3ALIUSA
FEHEPATOPA JINMHEMHO-USMEHSAOLWEINOCH HAMNPAXEHUSA

naboparopHasi pabora (8 yaca(oB)):

13). NabopatopHas pabota CUHXPO-HU3ALNA TEHEPATOPA JIMHEMHO-U3MEHSAIOLWIErOCS
HAMPAXEHWA. YctanasnmatoTcs TpeboBaHms K anemeHTam naeanbHoro MNAH.
OnHonepexoOHblil TPaH3UCTOP Kak yrnpasnsemblin kKoY. MNpuHyantensHas cuHxpoHuadauus INVH.
ObnacTn CMHXPOHM3AUMM NPY CUHXPOHU3ALMN CUrHANaMm pasnnyHo OopMbl. ABneHne
CaMO3KpaHMPOBaHUS. SKCNEPUMEHTANIbHOE onpeaeneHne obnacter CUHXPOHN3aLMN Npu
pasnuyHbIX hopma

Tema 6. PACMTPOCTPAHEHUE 3NTIEKTPOMAIHUTHbIX KONTEBAHUN. 14). NabopartopHas
pab6otra AHTEHHDbI.

naboparopHas pabora (6 4aca(oB)):

N3yyatoTcs OCHOBHbIE MONOXEHWUS TEO-PUN PYMOPHBIX aHTEHH CAHTUMETPOBOIO AMa-nasoHa, Nx
NepBUYHbIE N BTOPUYHbIE Mapa-MeTpbl, TEXHUYECKNE XapaKTEPUCTUKN. DKC-NEPUMEHTaNIbHOE
nccnepoBaHue xapakTepu-cTukn, kannbposka aetektopa CBY koneba-Huii n onarpamm
HanpaBleHHOCTN aHTEHH.
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4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Crpanuua 10 n3 20.

Buapbi
. CDOprI KOHTpoOns
Paspen Hepensa | camocrosatenbHou [TpynoOeMKOCTD| b
AducumnnnuHbl Cemectp cemecTtpa paboTbl (B yacax) camocr:)'g%sgfbl:bHou
CTyOEeHTOB
N3yyeHne
Teopuu,
Tema 1. CUTHAJIbI. 2). 3HaKOMCTBO C
NabopaTtopHas paboTa pannon3mMepuTenpHo
TEOPEMA 5 | 456 lannaparypon, 8  |Oruer
KOTEJIbHNKOBA. BbIMOSIHEHNE
9KCNnepuMeHTa.
ObpaboTka 3KC
N3yyeHue
Tema 1. CUTHAbL. 1). ;ﬁZ%»I:bTBo .
NabopaTtopHas paboTa .
JAMMANTY OHbIE 5 1,2,3 [PAAVIONSMEPUTENRHOM 4 Oryer
CMEKTPbI annaparypon,
Cl/”_HAﬂOB BbIMONTHEHWNE
) aKcrnepumeHTa.
ObpaboTka aKc
'IL'leEwll_laM2CJ'II/IHEI/IHbIE Viayderme
Teopvn/l,
(IjOCPE,EI,OTO‘-IEHHbIMI/I AAKOMETEO
|PACMPELOENEHHBIMU| 5 7.8,9 [PAAMOMSMEPUTENLHON g Otyert
NAPAMETPAMM. 3). ggl':lggﬁ;m%”
NabopaTtopHas paboTa
SNEKTPUYECKUE SOKg”er"'Me“Ta-
DUNBbTPHI. paboTka ske
Tema 2. MTMHEWHbIE ¥
LEnW
SOCPEJJ,OTO‘-IEHHbIMI/I SHAKOMETEO ,
|PACMPEOENEHHBIMU| 5  [10,11,12,1|P2ANONSMEPUTENBHON 4 Otyert
NAPAMETPAMW. 4). ggl':liﬁﬁmomoe"'
'J;l‘???/lpélﬁobrl)gaﬂ pabota 9KCnepuMeHTa.
SOUIbTPbI Ob6paboTka akc
Tema 2. MMHEMHbIE Visyuetne
L|,E|_||/| C TeOpI/II/I,
COCPENOTOYEHHbBIMW SHaKOMCTBO C §
W 5 14,1 5 paumomsMepVMTen bHOW 8 OT‘-IeT
PACMPEOENEHHBIMUA ggl':ligﬁ;m%”
MAPAMETPAMMW. 5). SKCTIEpUMEHT
NMHNSA 3ALOEPXKMN O6paboTka ok
N3yyeHue
Tema 3. YCUNTUTENN. ;ﬁgﬁgﬂ’cmo .
8). NabopatopHas aavon3MepuTenpHom
|pabora || 8 | 21,2223 PEAVEISEE 6 Otuet
LIMPOKO-MONMOCHbLIN patypou,
YCl/IﬂI/ITEJ'Ib BbIMONMHEHNE
' aKcnepumeHTa.
ObpaboTka 3aKc
PeructpaumnoHHbiin Homep 662818 OBAEKTPOHHBIH
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Buasi dopMbl KOHTPONSA
Paspen Hepens | camoctositenbHom [TpynoeMKOCTb P pons
N AducumnnuHbl Cemectp cemecTpa pabortbl (B yacax) caMOCTa%’gfb':bHow
CTYLEHTOB P
N3ydyeHue
Tema 3. YCUNUTENW. Rt
6). laboparopHas agvuonamMepuTenpHom
3.|pa6ota OBPATHbIE 5 |16,17,18 |P P! 10 OTyer
CBS3/ B annapaTypoi,
YOUNUTENSIX BbIMOSIHEHME
) aKcnepumeHTa.
ObpaboTka 3Kc
N3yyeHune
Tema 3. YCUUTENN. Teopum,
7). Nlabopatophas 323?%?/&48: C|/|Ten bHOWN
3.|pa6ota 6 19,20 [PanzoHSvORs 8 Otuer
INODEPEHLIMANBHBI il
YCUIUTEb. aKCrnepumeHTa.
ObpaboTka aKc
Tema 4. N3yyeHue
KONEBATE/IbHbBIE Teopni,
4 |PAOVNOSNEKTPOHHBIX 6 24,05 [PABNOVISMEPUTENRHOM ¢ Otyer
YCTPOWCTBAX. 9). :E;f‘)ﬁﬁ;m"e“
NabopaTtopHas paboTa SKCNEPUMEHTA
LC-TEHEPATORP. ObpaboTka
Tema 4.
KONEBATENBHBIE Viayuetine
ABNERHVSA B 3HaFIzOM,CTBO c
PAOVOSNEKTPOHHbIX AnVonaMEDNTENbHOI
4.YCTPOVICTBAX. 11). 6 28,29 gnﬁa - op|7| 6 Oryer
NabopaTtopHas paboTa parypou,
soonwe
GEE?S.?&CTPOMKA ObpaboTka 3
Tema 4.
KONEBATE/NbHbIE N3yyeHmne
SABNEHNA B Teopwuu,
PAOVOSNEKTPOHHbIX 3HaKOMCTBO C
YCTPOUCTBAX. 10). paavon3MepuTenbHOM
4. NabopaTtopHas paboTa 6 26,27 annapartypoi, 6 Oruer
TEHEPATOP HA BbIMONHEHNE
JNOIE C aKcnepuMeHTa.
OTPULATENTIbHbIM ObpaboTka 3
COMNPOTUBIEHMEM.
Tema 4. N3yyeHne
KOJIEBATEJIbHbIE Teopuu,
ABJIEHUA B 3HAKOMCTBO C
PAONOIJTIEKTPOHHbIX pannonsmepuTenpHom
4lyCcTPOMCTBAX. 12). | & [30:31.32 |onnanarypon, 6  |[Omer
NaboparopHas pabota | BbINONHEHME
PEFEHEPVPOBAHHDbIV| 9KCnepuMeHTa.
KOHTYP. ObpaboTka aKc
PermcTpaumoHHbIit Homep 662818 SAEKTPOHHD
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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. Cpaya Teopum - becena c npenogasarenem no Teme AaHHon nabopartopHo paboTbl.

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

4. BbinonHeHve aKkcnepuMmeHTa. VidyyeHne METOAMKN U3MEPEHUIA U NX NPOBEOEHME.

5. ObpaboTka aKCnepuMeHTanbHbIX AaHHbIX U X aHanm3. COOTHECEHME NONyYEHHbIX PE3YNbTaToB C
BbIBOLAMY TEOPUM.

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. CUTHAJIbI. 2). NaboparopHas pa6ota TEOPEMA KOTEJIbHUKOBA.

OtyeT , NpUMepHbIE BOMPOCHI:

2). NabopatopHas pabota TEOPEMA KOTEJIbHMKOBA. Y10 Takoe AMCKPETHbIA curHan?
O606wWeHHbIN cnekTp curHana. JuckpeTmsauns n BOCCTaHOB/IEHNE aHANOrOBOro CUrHana Ha OCHOBe
TeopeMbl KoTenbHmkoBa. B 4eM nprymHbl N0SBNEHNS owmnbOK Npu BOCCTAaHOBNEHUN aHaN0oroBoro
curHana. Kak npoBoauTcs aKCneprMeHTanbHas oueHka ownbkn BOCCTAHOBNEHMSI.

Tema 1. CUCHAJIbI. 1). TaboparopHas pa6ora AMIMIUTY OHbIE CNEKTPbl CUTHAJIOB.
Oty4eT, NpMepHble BOMPOCHI:

1). NabopaTopHas pabota AMMNINTY OHBIE CMEKTPblI CUTHANOB. Yto Takoe cnekTp curHana?
YeM xapakTepeH CnekTp nepruoamyeckoro curHana? Kak cBsidaHbl CNEKTPbl CUFHANOB Ha BXo4e U
BbIXOLE NMHENHOW uenu? Mpusectu NnpuMep annapaTypHbiX METO40B aHanu3a crnekTpa curHana.

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. 3). TabopatopHas pa6ota SJIEKTPUHECKUE PUJIbTPbI.

OT4eT, NpUMEpPHbIE BONPOCHI:

3). NabopatopHas pabota SJIEKTPUNHECKUE ®UJIbTPbI. YeTtbipexnontocHnkn. Cnctembl
napameTpoB. BropuyHble napameTpbl YeTbipexnontocHuka. LlenoyeyHble LC-punbTpbl Kak
4eTblPeXnONOCHUKN. MHOro3BEHHbIN PUnbTP HUXHMX YacToT (PHY) kak Mogenb oTpeska OJIMHHOW
NMHUW. NI3aMepeHmne xapakTepuctTmyecknx napameTpos

Tema 2. IMHEWHBIE LLENMW C COCPEOOTOYEHHbLIMWU U PACMPEOENEHHbBIMU
NMAPAMETPAMM. 4). Na6opatopHas pa6ota AKTUBHbIE ®UJTbTPbI.

OTy4eT, NpMMepHbIE BONPOCHI:

4). NabopatopHas pabota AKTVIBHbIE ®UTbTPbl. 9nemeHTbl cMHTE3a hunbTpa ¢ 3a4aHHON
4aCcTOTHOW xapakTepucTukoin. dunbTtpbl BatTepeopTa, Yeboiwesa, beccens. PacueT n Bbibop
9NIeMEeHTOB peann3yeMbix UIbTPOB.

Tema 3. YCUNTUTEJIN. 7). Na6opatopHas pa6ota OUDPDEPEHLNANIbHbIN YCUNTUTENb.
OT4eT, NPUMEpPHbIE BOMPOCHI:

OxapakTepu3soBaTtb guddepeHUnanbHbIA yCUnuTeb Kak yCTPOMCTBO C AByMS BXO4AMU U TPEMS
BbIxofamu. BBeCTn NOHATUS O CUMMETPUYHOMO 1 CUHAPA3HOro curHanos. Novemy KoappuumneHT
ycuneHns audpdoepeHumnanbHoro curHana bonblue, Y4eM KO3GMULNEHT YCUNEHNS CUHDA3HOTO
curHana? Noyemy BXxoOHOE CONPOTMBAEHUE ANng AndepeHLmManbHOro curHana MeHblle, Yem ans
cuHpasHoro curHana? lNonaeneHne cMHMa3HOro curHana B audppepeHumanbHOM ycunutene.

Tema 3. YCUITUTEJIN. 6). JlabopatopHas pabotra OBPATHbIE CBA3U B YCUTTUTENSX.
Oty4eT, NpMepHble BOMPOCHI:

B yem 3akniovaetcs npuHUMn paboTbl SNEKTPOHHOro yeunutens. baszosble cxembl ycunutenein Ha
6UNoNSPHOM 1 MONEBOM TPAH3MCTOPax, Ha paano-namne. 6). JlabopatopHas pabota OBEPATHbIE
CBA3U B YCUJTUTENAX. Tunbl 06paTHbIX cBA3e. BnusHue otpuuartensHoin obpaTtHo CBA3N Ha
XapakTepuUCTKM NMHenHoro ycunutens. Ctabunmaupyrowee 0encTene otpuuaTenbHon obpaTHoi
CBSA3N.

Tema 3. YCUNTUTEJIN. 8). Na6opatopHas pa6ota LUMPOKO-MOTOCHbIA YCUTUTEND.
Oty4eT, NpMepHble BOMPOCHI:

B 4eM npu4mHbI yMEHbLWEHNS KO3 MUUNEHTA YCUNEHNS HA HU3KUX 1 BbICOKMX YacToTax. Kak
OCYLLECTBNSAETCSA KOPPEKLUMS YACTOTHbIX XapakTepUCTUK. HacTOTHbIE M BPEMEHHbIE XapaKTEePUCTUKN,
NX B3aUMOCBS3b.

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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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.
(moueHT) TiopuH B.A.

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.

PervncrpaumnoHHblii Homep 662818 DAEKTPOHHEH
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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.
(moueHT) TiopuH B.A.

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 pabota CUHXPOHUI3ALINA TEHEPATOPA NMNMHENHO-U3MEHSAIOLWEOCH
YcTaHaBnmBatoTca TpeboBaHus k anemeHtam ngeansHoro [NJIMH. OnHonepexoaHblid TPaH3UCTOP
Kak ynpaensiemblii kKntod. MpuHyantenoHas cunxporHnsaums MNNH. Obnacti CMHXpoHU3auumn npu
CUHXPOHN3aLNN CUrHaNammn pasnnyHom oopmbl. FBNEHME CaMO3KpaHMPOBaHMS.
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. TiopuH B.A., Boitko B.IN. Pe3ncTopHbIii WMPOKONONOCHbIA yCUnuTens Ha bunonspHoMm
TpaH3ncTope. Y4ebHo-meToamnyeckoe nocobue., KPY, 2011. ? 46 c. [OnekTpoHHbIn pecypc] Caint
Kadgoeapbl paanodomnankn. Pexum goctyna: http://radiosys.ksu.ru - cBO60AHbIN.

2. KaraHos, B. V. PagunoTtexHmnyeckne Lenu n curHanbl : KOMNbioTEPU3NPOBaHHbIA Kypc : y4ebHoe
nocobue ons CTyOEeHTOB BbICWMX y4EOHbIX 3aBeAEeHNI, 0byHatoWmnXCs No HanpaBneHnto
'PannotexHuka’ / B. W. KaraHos .? 2-e nag., nepepab. n gon. ? Mocksa : POPYM : [MHOPA-M],
2013 .7 431 c. : un. ; 25 .7 (Bbiclwee obpasosaHue, bakanaspuar) .? bubnuorp.: c. 423-426 (81
Ha3B.). - 12 9k3.

3. MaHaes, E. V. OcHoBbl pagnoanektpoHukn / E. . MaHaes .? N3a. 4-e .? Mockea : URSS :
[MMBPOKOM], 2013 .? 511, [1] c. : un. ; 22 .? Ha 4-in c. 0obn. aBT.: E.V. MaHaeB A4.7.H., npod. ?
Bubnwnorp.: c. 498-500 (67 Ha3B.) .? Mpeam. ykas.: ¢. 502-507 .? ISBN 978-5-397-03192-9 ((8 06n.))
.- 22 9K3.

4. HukynuH B.N. Teopus anekTpuyeckux uenei: YyebHoe nocobue / B.. HukynuH. - M.: L PUOP:
HUL, NHdppa-M, 2013. - 240 c.: 60x90 1/16. - (Bbicluee obpasoBaHue: bakanaepuar). (nepennert)
ISBN 978-5-369-01179-9, 1000 ak3.[9nekTpoHHbI pecypc] Cant S5C 3HaHuyM. - Pexum goctyna:
http://znanium.com/bookread.php?book=363299 - cBO6OAHbIA.

5. ApceHbes [.H. BoHnapeHrko B.H. YenypHos N.A. OcHoBbl Teopuu ueneii: YuebHoe nocobue / M.H.
ApceHbes, B.H. boHpnapeHko, N.A. YenypHos; Mog pen. I'.H. ApceHbesa. - M.: U ®OPYM:
NH®DPA-M, 2011. - 448 c.: nn.; 70x100 1/16. - (Boicwee obpazosaHme). (nepennet) ISBN
978-5-8199-0466-4, 500 ak3. [9nekTpoHHbI pecypc] Cant O9BC 3HaHuyMm. - Pexum goctyna:
http://znanium.com/bookread.php?book=224548 - cBo60AHbIA.
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(moueHT) TiopuH B.A.

6. MacbiHkoB B.B. MonynposoaHukoBble npunbopsbl/ MackiHkos B.B., YupkuH J1.K. N3g.: 'NaHb' ISBN:
978-5-8114-0368-4, - 2009, 9-e nag. 480 c. [OnekTpoHHbIN pecypc] Cant OBC JlaHb. Pexunm
noctyna: http://e.lanbook.com/view/book/300/ - cBOOOAHBIA.

7. 'nuHyeHko A.C. ViccnepnoBaHue napameTpoB U xapakTepuCcTUK NonynpoBOAHMKOBbLIX NPUBopPOoB ¢
NPUMEHEHNEM MHTEPHET-TeXHONOruiA: y4eb. nocobue. / nmHyeHko A.C., Eropos H.M., Komapos
B.A., CapadpaHos A.B. - 3a.:'IMK [lMpecc', ISBN: 5-94074-416-8, - 2010, 352 c. [9neKTpOHHbIV
pecypc] Caint 9BC JaHb. Pexum goctyna: http://e.lanbook.com/view/book/874/ - cBob0aHbIA.

8. lebenes A.N. dnsnka nonynpoBOAHMKOBbLIX Npnbopos. N3a.:'duamatnmt' ISBN:
978-5-9221-0995-6: 2008, - 488 c. [OnekTpoHHbI pecypc] Cant 3BC JlaHb. Pexum goctyna:
http://e.lanbook.com/view/book/2244/ - cBob60OHbI.

7.2. JlononHuTenbHasa nuteparypa:

1. TropuH, B. A. Lindpposoir 3anommnHatowmin ocumnnorpadd. YCTponCcTBO Y NPUHLMM OENCTBUS:
yyeb.-meTon. nocobue / B. A. TiopuH. - KasaHb: KasaH. yH-T, 2016. - 101 ¢. [9neKkTpoHHbI pecypc]
Caiit KdY.-Pexum goctyna: http:/kpfu.ru/publication?p_id=144374 - cB060OAHBIIA.

2. Boiiko B.MM., TiopuH B.A. CnekTp curHana: y4ebHo-meToamnyeckoe nocobue / B.11. boiiko, B.A.
TiopuH.- KasaHb: KasaHckuii cbenepanbHblii yHuBepcuteT, 2015.-38 ¢. [OnekTpoHHbIn pecypc] Cant
K®Y. Pexunm poctyna:http:/kpfu.ru/publication?p_id=105781 cBob0AaHbIA.

3. 4. TiopuH B.A. NIamepeHne 4acToTbl U MHTEPBANOB BPEMEHW. Y4YebHO-MeTOAMYECKOE Nocobue.
KasaHckuin rocynapctBeHHbIV yHuBepcuteT. ? KasaHb, 2007, ? 30 c.. [9nekTpoHHbIV pecypc] Cait
Kadpeapbl pagnodomnankn. Pexum noctyna: http://radiosys.ksu.ru - cBo60aHbIA.

4. Bonko B. I. , KypraHos A. P., HyrmaHos W. C. ,CioHsieB P. 3. LlndbpoBor cnekTpanbHbll aHanms u
OKOHHble hyHKLMN (MeToanYeckas paspaboTtka k nabopaTopHoMy npakTukymy). KazaHb 2012, 30 .
[OnekTpoHHbIN pecypc] Cant kadenpbl paamodunankn. Pexum goctyna: http://radiosys.ksu.ru -
CBOOOHBIN.

6. TropuH B.A. MeTton npsamMoro LumMgpoBOro CMHTE3a B reHeparopax CUrHanos cneunanbHom qoopMmbl
SFG-2110 n AKIM-3410/3: yuebHo-MeToanyeckoe nocobue / B.A. TiopuH. - KasaHb: KazaHckuit
oenepanbHblin yHuBepcuTeT, 2015. - 74 ¢. [OnekTpoHHbIN pecypc] Cant KDY.-Pexum
noctyna:http://kpfu.ru/publication?p_id=138359- cBo60AHbIA.

7.3. UHTepHeT-pecypcChbl:

Knura®oHp - http://www.knigafund.ru

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

PanvnonoumaH - http://www.radiolocman.ru

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

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

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

9B6C NAHb - http://e.lanbook.com/

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

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncuunnuvHbl "Pagnoduamka n anekTpoHmka (CneunpakTukym no pagnogusmke)"
npeanonaraeT NCNOb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:
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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.
(moueHT) TiopuH B.A.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

NcTouHuk nutaHma APS-3205 TpexkaHanbHbIn (2uwT)

BonbtmeTtp AKUIM-2403 B kOMNnekTe ¢ getektopom 3 T4 1 BCTPOEHHbIM YacToTomepom o 3,5 'y
(2 wT)

Bonbtmetp AKUIM-2403 B KOMMNEKTE CO BCTPOEHHbIM YacToToMepoM Ao 1,2 M u(4 wr)
BonbtMmeTp yHuBepcanbHbii GDM-78255A (4wrT)

"eHepaTop curHanos cneunanbHon coopmbl AKNIM-3410/3 (4 wr)

YacTtotomep umdposoin GFC-8010H (4 wr)

MakeTbl nabopaTtopHbix paboT, paanonameputenbHoe obopynoBaHve: Hactotomep LMGPOBOiA
ACH-8321(2uwT)

Ocuwunnorpadc ADS-2061M uundpposoin(10 wr)
Ocuunnorpad ADS-2111M umngoposoit (6 wr)
"eHepaToOp curHanos cneumanbHomn coopmbl SFG-2110 (10wT)

['eHepaTop curHanos NMPoOV3BOSIbHON POPMbI C 3PAEKTUBHOM MAKCUMaNbHOM YaCTOTOM (CUHYC)
25MI"y AFG 72125 (4 wr)

"eHepaTop CUrHanoB NPOM3BONbLHON GOOPMbI C APEKTMBHOM MaKCUManbHoOM YactoTon (cuHyc) 100
My AFG 3101 (1 wrT)

["leHepaTop 2x KaHanbHbIN, CUTHANOB NPOU3BONbHOMN POPMbI C 3IPMEKTUBHON MaKCHMMasIbHOWA
yactoton (cmHyc) 10 My WaveStatin 2012 (1 wrT)

Komnnekc KoMnblOTEPHbIX CneunanM3mpoBaHHbix naboparopuii Ha 6ase nnatdgopmbl ELVIS (6 wT)
Ocuunnorpadg GDS-806 S (1 wrT)

BonbTmeTp -8135 (2 wr)

Ocuunnorpad OCY-20 (2 wr)

"eHepatop curHanos GFG 8215A (1 wr).
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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.
(moueHT) TiopuH B.A.

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbiM nnaHoM no
HanpasneHuto 03.03.03 "Paguodunamka” n npocunio noarotoekn Pagnodusnydeckme Metogpl no
obnactsm npumeHeHns (Pannoguanyeckme namMepeHus) .
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TiopuH B.A.
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