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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
MnK-1
n HOCTb MCMOMb30BaTb Bble T TNYECKN
(Tpopeconoranae  CHO0O0CCTs ronsosary Gasone reaperiecrue 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 CMOCOBHOCTBIO NPUMEHSITb Ha NpakTuke 6a3oBble
(npodhbeccmoHanbHble
KOMMETEHLIAM) npogoeccmoHanbHble HaBblKK
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMoi KOMMNEeTEHLMN

MK-4 CNocoBHOCTbIO UCMONb30BaTh cneunann3npoBaHHbIe 3HAHUA B
(npodheccunoHanbHble obnacTtun om3nkn ons 0CBOEHUS NPOGUIbHBIX PU3NYECKUX
KOMI'IeTeHLI,I/IVI) ancumnnnH (B COOTBETCTBUUN C ﬂpOCpI/IﬂeM I'IO,EI,I'OTOBKI/I)
MK-3

n HOCTbIO aKCnyaTMpoBaTb COBPEMEHH nanyeck
(Tpoecorcnamve  7OCOBIOCTI0 KCrYaTBoRars compenEN0 seciyo
KOMreTeHuunn) patypy 24

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

. PACMNPELOENEHHBIMA
NAPAMETPAMW. 5).
NMNHNA 3AOEPXKN

N

14,15

12

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

N

10,11,12,1

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. YCUNUTENWN.
7). NabopartopHas
.|pabota
ONDDEPEHLMATIbHDb
YCUNUTENDb.

19,20

10

Tema 3. YCUITUTENWN.
8). NabopaTtopHas
.|pabota .
LWKPOKO-IMOJTOCHbIN

YCUITNTENb.

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)
YCTPOWCTBAX. 10).
‘INabopaTopHas paboTa
TEHEPATOP HA
ONOLE C
OTPUUATEJIbHbIM
COINMPOTUBIIEHVEM.

26,27

10

Tema 4.
KONEBATENbHbIE
ABNEHWSA B
PAOVOSNEKTPOHHbBD
|YCTPOUNCTBAX. 11).
NabopartopHas paboTa
dA30OBAA 5
ABTOIMNMOOCTPOUKA
YACTOTDI.

28,29

10

Tema 4.
KOJIEBATEJIbHbIE
SABJIEHNA B
|PAONOINEKTPOHHbI)
YCTPOWCTBAX. 9).
NabopaTtopHas paboTa
LC-T'EHEPATOP.

24,25

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

" |dopma KoHTponsA

3ayet
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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. CUCHAJIbI. 1). TabopatopHas pabotra AMIMIUTY OHbIE CMEKTPbl CUTHAJIOB.
naboparopHas pabora (14 yaca(oB)):

1). NabopatopHas pabotra AMIMNNUTY OHbIE CMEKTPbI CUTHANIOB. CnekTp curHana.
LOunckpeTHbIR (MnHeryatbin) cnekTp. CnekTp nepyvoamnyeckoro curHana. CnekTpbl CUrHanoB Ha
BXOZE M BbIXOAE NUHENHONW Lenu. AnnapaTypHble MeTobl aHanu3a cnektpa curHana.

Tema 1. CUTHATDbIL. 2). NabopatopHas pabora TEOPEMA KOTEJIbHUKOBA.
naboparopHas pabora (12 yaca(oB)):

2). NabopatopHas pabota TEOPEMA KOTEJIbHMKOBA. O606LeHHbI cnekTp curHana.
OunckpeTtnsaumns n BOCCTaHOBNEHWE aHANOroBOro curHana Ha ocHose TeopeMbl KoTenbHMKoBa.
AHanns npuynH NosiBNeHNs owmnboK NPy BOCCTAHOBMIEHMM aHANOroBOro curHana.
dkcneprMeHTanbHas oLeHka owmnbky BOCCTAHOBNEHMSI.

Tema 2. IMHEWHBIE LLENMW C COCPEOOTOYEHHbLIMWU U PACMPEOENEHHbLIMU
NMAPAMETPAMMW. 3). TabopatopHas pa6ota SJIEKTPUHECKUE PUJTbTPbI.

naboparopHas pabora (12 yaca(oB)):

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. IMHEWHbIE LENWU C COCPELOTOYEHHbIMU U PACNPELENIEHHbIMU
NMAPAMETPAMM. 5). INMHUA 3A0EPXKMU

naboparopHas pabota (12 yaca(oB)):

A MMHWW KaK PYHKLUMOHANbHbIN y3en 3a0epXkn curHana Bo BpemeHu. lNMpouecchbl B (UHUK npu
BapmaLmmn Harpy3ku 1 BHyTPEHHEr0 CONPOTUBNEHUS NCTOYHNKA. DKCNEPUMEHTaNbHOE
nccnenoBaHue 3a4epXKu NPsAMOYrofibHOro MMMNynbCa MCKYCCTBEHHOM NuHMen. dopmmnposaHue
NPSAMO-YroNbHOro MMMynbca OTPE3KOM AIVHHOW NMHMKN. DKCNEePUMEHTaNnbHas NnpoBepka C NoMOLLbIO
NVHUN 3a0EPXKK.

Tema 3. YCUNTUTENW. 7). Na6opatopHas pa6ota ANDDEPEHLIMANBHbLIA YCUITUTEND.
naboparopHas pabora (10 4aca(oB)):

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

Tema 3. YCUITUTEJIN. 6). llabopatopHas pabora OBPATHbIE CBA3U B YCUNTUTENSX.
naboparopHas pabora (12 yaca(oB)):

PernctpaunoHHbin Homep 633717
Crtpanunua 7 us 19. A58



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. YCUJTUTENW. 8). Na6opatopHas pa6ota LUUPOKO-MONOCHbIAN YCUNUTEND.
naboparopHas pabora (10 yaca(oB)):

8). NabopatopHas pabota LWPOKO-MNONOCHbLIN YCUNMUTESb. MprynHbl yMeHbLieHns
KOadpdoULMEHTA YCUNEHUSI HA HU3KMX U BbICOKMX YacToTax. Koppekumsi 4HacTOTHbIX XapaKTepUCTUK.
YacToTHbIE 1 BPEMEHHbIE XapaKTePUCTUKN, X B3aMMOCBA3b.

Tema 4. KOJIEBATEJIbHbIE ABJIEHNS B PAOVNO3JIEKTPOHHbDIX YCTPOUCTBAX. 11).
Na6opatopHas pa6ota ®PA30BASA ABTOMOOCTPOUKA YACTOTDI.

naboparopHas pabora (10 4aca(oB)):

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

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

naboparopHas pabota (10 yaca(oB)):

LATEJIbHbIM COMPOTUBITIEHVEM. dazosblii nopTpeT aBTokonebaHwii. MNMepexon ot
rapMoHM4eckunx konebaHui Kk penakcaunoHHbiM B LC-reHepaTtope ¢ oTpuuaTtefbHbIM
conpoTtmeneHneM. MNMoctpoeHne oa3oBoro NOpPTPeTa yCTaHOBNEHNS aBTOKONebaHuit ¢
NCMONb30BaHNEM SMMNPUYECKON BONbT-aMMNEPHON XapakTepPMUCTUKN anoaa.

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

naboparopHas pabora (10 4yaca(oB)):

9). NabopartopHas pabota LC-TEHEPATOP. AsTokonebaHus. Msrkoe n xécrkoe
camoB030yxaeHune aBTokonebarenbHo cuctemol. iccnenosaHne TpaHsnctopHoro LC-reHepaTopa
METOOO0M CpeHeln KpyTU3Hbl. IamepeHmne cpeaHen KpyTUaHsbl.

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

naboparopHas pabora (10 yaca(oB)):

12). NabopatopHas pabota PEFTEHEPVIPOBAHHbLIV KOHTYP. Ceo60aHble 1 BbiHYyXOEHHbIE
KonebaHus B NMHENHbIX U HENNHENHbIX paanouensx. Pe3oHaHcHble siBneHus. MpuHyanTenbHas
CUHXpOHM3aLms (3axBaTbiBaHue) LC-reHepatopa rapMoHuYeckmx konebaHuii. dkcnepruMeHTanbHas
npoBepka BbIBOAOB TEOPUN, NCMONb3YIOLWER METOA MEAIEHHO MEHSIOLWMNXCS aMMNTYA.

Tema 5. UMNYJIbCHBIE TEHEPATOPbI. 13). JTabopatopHas pabora CUHXPOHU3ALIUSA
FrEHEPATOPA JINMHEMHO-USMEHSAOLWEINOCH HAMNPSAXEHUSA

naboparopHasi pabora (8 waca(oB)):

13). NabopatopHas pabota CUHXPO-HU3ALNA TEHEPATOPA JIMHEMHO-U3MEHSAIOLWIErOCS
HAMPAXEHWA. YctanasnmatoTcs TpeboBaHms K anemeHTam naeanbHoro MNNH.
OnHonepexoOHblil TPaH3UCTOP Kak yrnpasnsiemblin kKoY. MNpuHyantensHas cuHxpoHudauuns INVH.
ObnacTn CMHXPOHM3AUMM NPY CUHXPOHU3ALMN CUrHANaMm pasnnyHo OopMbl. ABneHne
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 getektopa CBY koneba-Huii n onarpamm
HanpaBleHHOCTN aHTEHH.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Bupbi dopMbl KOHTpONS
Pasnen Hepens | camoctositenbsHoM [TpynoOeMKOCTb P pons
N AducumnnuHel Cemectp cemecTpa pabortbl (B yacax) camogg%ngeb;:bHow
CTYyAOEeHTOB
N3y4yeHue
Tema 1. CUTHAbL. 1). ;ﬁgﬁgﬂ’cm .
NabopaTtopHas paboTa o
1.AMOAUTY OHBIE 5 1,2,3 [PAAVIONIMEPUTENRHOM 4 Otyer
CMEKTPbI annaparypon,
CUFHATOB BbIlMOJIHEHUNE
' aKcnepumeHTa.
ObpaboTka aKc
N3y4yeHue
Teopuu,
Tema 1. CUTHAJIbI. 2). 3HaKOMCTBO C
NabopaTtopHas paboTa pannon3mMepuTenpHoN
- TEOPEMA 5 | 456 Lnnapatypon, 8  |Oruer
KOTEJIbHMKOBA. BbINOMHEHNE
9KCNepuMeHTa.
ObpaboTka 3KC
Tema 2. MIMHENHBIE ¥
LENN C
SOCPEJJ,OTO‘-IEHHbIMI/I SHAKOMETEO ,
2.[PACMPELOENEHHBIMU| 5 7,8,0 |PAANOVSMEPUTENEHON g Oryer
NAPAMETPAMW. 3). ggl':liﬁﬁ;moe”
NabopaTtopHas paboTa
SNEKTPUYECKME %Kg”eg”Me“Ta'
DUNBbTPLI. paboTka ske
'IL'leEwll_laM2CJ'II/IHEI/IHbIE Vayderme
Teopun,
(IjOCPE,EI,OTO‘-IEHHbIMI/I HAKOMETEO u
2 |PACMPELENEHHBIMU| 5  [10,11,12,1[PABNOMSMEDUTENHON 4 Otuet
MAPAMETPAMM. 4). ggl':ligﬁ;m%”
RE@&DS;%FIJE% paGota 9KCNnepuMeHTa.
SUNbTPDI ObpaboTka 3KC
Tema 2. IMHENHBIE ViayueHue
L|,E|_||/| C Teopun,
COCPELOTOYEHHbIMU 8HakoMCTBO C 3
2 Y 5 14.15 pa,u.vlomsMep“MTen bHOU 8 Otyer
PACMPEOENEHHBIMU :E;f‘)ﬁﬁ;m"e”
MAPAMETPAMM. 5). SKCTIEPUMEHTA
NIMHNS 3AOEPXKMN ObpatoTka sk
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Buasi dopMbl KOHTPONSA
Paspen Hepens | camoctositenbHom [TpynoeMKOCTb P pons
N AducumnnuHbl Cemectp cemecTpa pabortbl (B yacax) camoc':)Ta%ngeb;:bHou
CTYOEHTOB
N3ydyeHue
Tema 3. YCUNUTENW. Rt
7). INabopartopHas .
3.|pa6ota 6 19,20 [PAANONIMEPUTENPHON g Oryer
INODEPEHLIMANBHBI annaparypou,
YCUNUTEND. BbINONHEHME
aKCrnepuMeHTa.
ObpaboTka 3Kc
N3yyeHune
Tema 3. YCUNUTENM. Teopum,
6). laGoparopHas 323?%?/&48: C|/|Ten bHOW
3.|pa6ota OBPATHbIE 5 |16,17,18 P P! 10 Ortyer
CBSI3/ B annapartypon,
YOUNUTENSIX BbINONHEHMWe
) aKcnepumeHTa.
ObpaboTka aKc
N3yyeHue
Tema 3. YCUNUTENW. R
8). llaboparopHas agvuonaMepuTenpHom
3.|pabota || 8 | 21,2223 PEAVEISSE 6 Otuer
LIVPOKO-MOMOCHbIN patypou,
YCUNUTEND BbINONHEHME
' aKCcnepumeHTa.
ObpaboTka 3KC
Tema 4. N3yyeHne
KONEBATE/bHBIE ; eg o
ABNERHVSA B 3HaFIzOM,CTBO c
PAOVOSNEKTPOHHbIX AnVonaMEDNTENbHOI
4.YCTPOVICTBAX. 11). 6 28,29 gnﬁa - op|7| 6 Oryer
NabopaTtopHas paboTa parypou,
sanonvewe
GEE?S.?&CTPOMKA ObpaboTka 3
Tema 4.
KONEBATE/NbHbIE N3yyeHmne
ABNEHNSA B Teopwuu,
PAOVOSNEKTPOHHbIX 3HaAKOMCTBO C
YCTPOUCTBAX. 10). paavon3MepuTenbHOM
4. NabopaTtopHas paboTa 6 26,27 annapartypoi, 6 Oruer
TEHEPATOP HA BbIMNONIHEHNE
JNOIE C aKcnepuMeHTa.
OTPULATENTIbHbIM ObpaboTka 3
COMNPOTUBIEHMEM.
Tema 4. N3yyeHne
KONEBATE/IbHbIE Teopnm,
AB/IEHVS B DBAMOMMEpHTENbHON
4. |PAONOINEKTPOHHbBIX 6 24,25 - 6 Otyert
YCTPOVCTBAX. 9). g:l':liﬁﬁ;m%""
NabopaTtopHas paboTa SKCMIEPUMEHTA
LC-TEHEPATORP. O6patoTka
PeructpaumnoHHbiin Homep 633717 SAEKTPOHHL
BN VHHBEPCHTE
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Buasi dopMbl KOHTPONSA
Paspen Hepens | camoctositenbHom [TpynoeMKOCTb P pons
N AducumnnuHbl Cemectp cemecTpa pabortbl (B yacax) camoc':)Ta%ngeb;:bHou
CTYAEHTOB
Tema 4. N3yyeHne
KOJIEBATEJIbHbIE Teopuu,
ABJIEHNA B 3HaKOMCTBO C
PAOVNOSNEKTPOHHbBIX pannon3MepuTenpHon
“lyctPoncTeax. 12). | & |30:31.32 lnnaparypon, 6 |Omuer
NabopaTopHas paboTa BbIMNONHEHMNE
PEFEHEPUPOBAHHbIV/ 9KCnepuMeHTa.
KOHTYP. ObpaboTka 3Kc
Tema 5. N3yyeHune
MMIMYNbCHbIE Teopuu,
FEHEPATOPbI. 13). 3HaKOMCTBO C
NabopaTtopHas paboTa pannonamepuTenpHo
5-|CMHXPOHI3ALINS 6 | 3334 |nnaparypon, 6 [Order
FEHEPATOPA BbIMOHEHNE
NMMHENHO-N3MEHAIOWENOCH 9KCrnepuMeHTa.
HAMPSAXEHWA ObpaboTka 3
N3yyeHne
Tema 6. Teopuw,
PACIMNPOCTPAHEHWE 3HAKOMCTBO C
INEKTPOMAIHNTHbIX panvon3MepuTeNnbHOM
6.[KONEBAHWI. 14). 6 | 3536 |innaparypon, 6 |Omuer
NabopatopHas paboTa BbIMONHEHMWE
AHTEHHDbI. aKcrnepuMeHTa.
ObpaboTka 3
Ntoro 104

5. O6pa3oBatenbHbie TEXHONMOrMW, BK/IIoYasi MHTEpPaKTUBHble (hopMbl 06yueHunst
WcnonbaytoTcs cnenytowme oopmbl yuebHon paboTbl: nabopatopHble 3aHATUS, CAMOCTOATENbHASA
paboTta cTyaeHTa (BbIMOMHEHVE NHANBUAYANbHBIX [OMAWHNX 3a4aHWUIA), KOHCYNbTaUWW.

NcnonbayeTtcs obpasoBaTenbHas TEXHONOrs, NO3BONSIOWAS peanv3oBaTtb CleayoWmnii anroputm
nabopaTopHbIX 3aHSATUIA.

1. CaMocTosITeNbHOE N3Yy4YeHne Teopun No Teme nabopatopHoi paboTol. VicnonbaytoTcs
KadpeapanbHble y4ebHO-MeToanyeckme nocobus, yuedbHunkn n 36C.

2. Cnava Teopuu - becefia c npenonasaTtenem no TeMe faHHol nabopaTopHoii paboTbl.

3. 3HaKOMCTBO C pPaAVoON3MEPUTENBHON annapaTtypoi, UCNoNb3yemMoi B aHHO nabopaTopHOA
paboTe, becena c NpenonaBaTenem.

4. BbinonHeHne akcnepumeHTa. N3yyeHne MeTOAMKN N3MEPEHWIA 1 X MPOBELEHNE.

5. 06p6.6OTKa SKCNnepuMMeHTallbHbIX OaHHbIX N UX aHaN3. CooTHeceHune NoNy4eHHbIX Pe3ynbTaTtoB C
BblBOOAMK TeOpUn.

6. OcbopmneHue otyeta.
7. 3awmTa oT4eTa No AaHHo nabopaTopHo paboTe.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneueHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CUTHAJDIL. 2). NabopatopHas pabora TEOPEMA KOTEJIbHUKOBA.
OrtyeT , NpMMeEpPHbIE BOMPOCHI:
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2). NabopatopHas pabota TEOPEMA KOTEJIbHMKOBA. Y10 Takoe OWCKPETHbIA curHan?
O606wWeHHbI cnekTp curHana. JuckpeTnsauns U BOCCTaHOB/IEHNE aHaIOrOBOro CUrHana Ha OCHOBe
TeopeMbl KoTenbHukoBa. B 4em npuymnHbl nosiBneHnst owmnbok npu BOCCTAHOBEHUN aHaNOroBOro
curHana. Kak npoBoanTtcst akcnepuMeHTasibHas oueHKa ownbk BOCCTAHOBNEHMS.

Tema 1. CUTHATDbIL. 1). NabopatopHas pabora AMMJIUTY OHbIE CNEKTPbl CUTHAJIOB.
OTy4eT, NpUMepHbIe BOMPOCHI:

1). NabopatopHas pabota AMMNNUTY OHbIE CMEKTPbI CUTHANOB. Yto Takoe cnekTp curHana?
YeM xapakTepeH cnekTp nepuoamyeckoro curHana? Kak cBsidaHbl CNEKTpbl CUrHAN0B Ha BXo4e v
BbIXOLE NMHenHon uenu? MNpusectn npuMep annapaTtypHbiX METOO0B aHanu3a crnekTpa curHana.

Tema 2. IMHEWHBIE LLEMW C COCPEOOTOYEHHbLIMWU U PACMPEOENEHHbBIMU
NMAPAMETPAMM. 5). INHUA 3AOEPXKMU

OTy4eT, NpMMepHbIE BONPOCHI:

5). NabopatopHas pabota JIMHNA SAOEPXKIN. OTpe3ok AAVHHOM MMHWUM KaK PYHKLIMOHAMNbHBbIA
y3en 3aepXku curHana Bo BpemMeHu. Npouecchl B nMHWY Mpy BapuaLmy Harpy3ku 1 BHyTPEHHEro
COMPOTMBNEHUS MCTOYHUKA. DKCMEePUMEHTaNIbHOE NCCNENOBaHNE 3a0ePXKN NPSIMOYroNbHOro
MMMynbca NCKYCCTBEHHOMN NHUER. DopMMpOoBaHMEe NPSIMO-YrofibHOrO UMMY/bca OTPE3KOM AJIMHHOM
NVHUW. SKCNepuMeHTaNnbHas NPoBepKa C MOMOLWbBIO MHMN 3a0EPXKN.

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

OTty4eT, NpMepHble BONPOCHI:
4). NNabopatopHas pabota AKTUBHbBIE ®UJIBTPbI. SnemeHTbl CMHTE3a (ounbTpa ¢ 3a4aHHOM

4aCTOTHOW xapakTepucTunkoin. PunbTpbl BatTepsopTa, Yebbiwesa, beccens. Pacyet u Boibop
9NEeMEHTOB peannayemMblx OUNbTPOB.

Tema 2. IMHEWHbIE LLEMW C COCPEOOTOYEHHbIMU U PACNPELENEHHbIMU
NMAPAMETPAMM. 3). lTabopatopHas pabota AJIEKTPUHECKUE ®UJIbTPbI.

OT4eT, NPUMEpPHbLIE BOMPOCHI:

3). TabopatopHas pabota SNNIEKTPUHECKNE ®UJIbTPbI. YeTtbipexnontocHukn. Cuctemsl
napameTpoB. BTopunyHble napaMeTpbl YeTbipexnontocHuka. LlenoyveyHblie LC-punbTpbl kak
4eTbIPEXNOMOCHUKN. MHOrO3BEHHbIN OUNbTP HUXHUX YacToT (PHY) kak Mmogenb oTpeska ANMHHON
nHUKN. VIamepeHne xapakTepnctuyeckmux napameTpos

Tema 3. YCUNTUTENW. 7). Na6opatopHas pa6ota ANDDEPEHLMANBHbLIA YCUNTUTEND.
OTy4eT, NpyMepHbIE BONPOCHI:

OxapakTepu3soBaTtb gnddoepeHUnanbHbIA yCUnuTesb Kak yCTPOWCTBO C AByMS BXOLAMU U TPEMS
BbIxogamu. BBeCTn NOHATUS O CUMMETPUYHOMO 1 CUHAPA3HOro curHanos. Novemy KoadppuumneHT
ycuneHns audpdoepeHumanbHoro curHana bonblue, Y4eM KO3MULNEHT YCUNEHNS CUHADA3HOTO
curHana? Noyemy BXxoOHOE cONpOTMBAEHUE ANng AndepeHLmManbHOro curHana MeHble, Yem ans
cuHpasHoro curHana? lNonaeneHne cMHMasHOro curHana B audpepeHumanbHOM ycunutene.
Tema 3. YCUJTTUTEJN. 6). NabopatopHas pa6ota OBPATHbIE CBA3U B YCUNTUTENSX.
Oty4eT, NpMepHble BOMPOCHI:

B yem 3akntovaetcs npuHUMn paboTbl SNEKTPOHHOro yeunutens. bazosble cxembl ycunutenein Ha
6UNoNsSPHOM 1 MONEBOM TPaH3MCTOpPax, Ha paano-namne. 6). JlabopatopHas pabota OBEPATHbIE
CBA3U B YCUJTUTENAX. Tunbl 06paTHbIx cBA3E. BnusHue otpuuartenbHoin obpaTtHo CBA3N Ha
XapakTepuUCTUKM NMHenHoro ycunutens. Ctabunmaupyouiee NencTene oTpuuaTenbHon obpaTHoi
CBSA3N.

Tema 3. YCUNTUTEJIN. 8). Na6opatopHas pa6ota LUMPOKO-MOJTOCHbIN YCUTUTEND.
Oty4eT, NnpMepHble BOMPOCHI:

B 4eM npu4mHbI yMEHbLWEHNS KO3 MULNEHTA YCUNEHNS HA HU3KUX 1 BbICOKMX YacToTax. Kak
OCYLLECTBNSAETCSA KOPPEKLUMNS YACTOTHbIX XapakKTePUCTUK. HacTOTHbIE M BPEMEHHbIE XapaKTEPUCTUKN,
NX B3aUMOCBS3b.

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

OT4eT, NPUMEpPHbIE BOMPOCHI:
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12). NabopatopHas pabota PEFTEHEPVIPOBAHHbLIV KOHTYP. Ceo60aHble 1 BbiHYyXOEHHbIE
KonebaHus B NIMHENHbIX U HENNHENHbIX paanouensx. Pe3oHaHcHble siBneHus. MpuHyauTenbHas
CUHXpOHM3aLUms (3axBaTbiBaHue) LC-reHepatopa rapMoHuYeckmx konebaHuii. dkcnepruMeHTanbHas
npoBepka BbIBOAOB TEOPUN, NCMONb3YIOLWER METO MEAJIEHHO MEHSIOLWMNXCS aMMANTY .

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

OT4eT, NPUMEpPHbIE BOMPOCHI:

10). TabopartopHas pabota TEHEPATOP HA OVMOLE C OTPULUATENbHbLIM
COMPOTUBIIEHNEM. ®a3o0Bbiii nopTpeT aBTokonebaHwii. MNepexon oT rapMoHMYecKnx konebaHuii
K penakcaunoHHbIM B LC-reHepatope ¢ oTpuuarenbHbiM conpoTtusneHmem. [loctpoeHrne oasoBoro
nopTpeTa yCTaHOB/EHNS aBTOKONEOaHUiA C NCMONb30BAHMEM 3MMUPUYECKON BONbT-aMMNepHO
XapakTepucTukn guoaa.

Tema 4. KOJIEBATEJIbHbIE ABJIEHUS B PAOVNO3JIEKTPOHHbDIX YCTPOUCTBAX. 11).
Na6opatopHas pabora DASOBAA ABTOMNOOCTPOUKA YACTOTDI.

OTy4eT, NpMMepHbIE BONPOCHI:

11). NabopatopHasa pabota PASOBASA ABTOMOOCTPOVIKA YACTOTbI. OxapakTepnaoBatb
DAMMY kak 3aMKHYTYIO CUCTEMY C OTpULLATENBHON 0BpaTHOW CBA3bI0. B 4eM cyTb aHanmaa pexvmoB
pabotbl PAIMY Ha 6a3e meTomda oa3oBoi NNOCKOCTN? NoyeMy B Ka4ecTBe AUCKPUMMHATOPA
YM-curHana ncnonb3yetcs palosblin AeTekTop? B yem cocTonT npnHUMn OencTens reHeparopa,
ynpaBensieMoro HanpsxeHvem? Moyemy cuctema ¢ oTpvuaTenbHOM 06paTHON CBSA3bIO CKTOHHA K
CcaMoBO30yXaeHn0?

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

OT1y4eT, NpMepHble BOMPOCHI:

9). NabopatopHas pabota LC-TEHEPATOP. AsTokonebaHust. Msrkoe n Xéctkoe camoBo3byxaeHue
aBTokonebartenbHol cuctembl. iccnenosaHme TpaH3McTopHoro LC-reHepaTtopa MeETOLOM CpenHeit
KPYTW3Hbl. VI3MepeHue cpenHei KpyTaHbl.

Tema 5. UMNYJIbCHbIE TEHEPATOPbI. 13). JTabopatopHas pabora CUHXPOHU3ALIUSA
FEHEPATOPA JIMHEUHO-USMEHAKOLWETOCA HAMPAXEHUSA

OTtyeT, NpMMeEpPHbIE BOMPOCHI:

13). Na6opaTtopHas pabota CUHXPOHUIALINA TEHEPATOPA IMHENHO-U3MEHSIOLWETOCS
HAMPSAXEHWA. YcTanasnmBatotca TpeboBaHus k anemeHtam naeansHoro INIMH. OpHonepexoaHblii
TPaH3UCTOP Kak ynpaensemblii kY. MpuHyontensHas cuHxpoxHmsaums MNNH. ObnacTtu
CUHXPOHN3ALMM MPU CUHXPOHMU3AUUN CUTHANaMN pasnuyHom oopmbl. SBNeHne CaMoaKpaHNpOBaHMS.
SkcnepumeHTanbHoe onpeneneHne obnacTe CMHXPOHM3aUUN NPY pasniMyHbIX popmMax
CUHXpOCUrHana.

Tema 6. PACMTPOCTPAHEHUE 3NTEKTPOMAIHUTHbIX KONTIEBAHUN. 14). NabopartopHas
pab6otra AHTEHHDbI.

Oryer, npuMepHbie BOMPOChHI:

14). NNabopatopHas pabota AHTEHHbI. N3y4atoTcst OCHOBHbIE MONOXEHWS TEOPUN PYNOPHbIX
aHTEHH CaHTUMETPOBOro AManasoHa, UX NePBUYHbIE U BTOPUYHbIE NMapa-MeTpbl, TEXHNYecKme
XapakTepuUCcTNKn. DKCNeprMeHTanbHOe UCCNenoBaHE XapakTePUCTUKK, KannbpoBka aeTekTopa
CBY konebaHwnii n opnarpamMm HanpaBneHHOCTN aHTEHH.

Tema . UToroeasi popma KOHTpons
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:
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MporpamMmoit aucumnnanHbl B pamkax 6annbHO-peinTUHrOBON CUCTEMbI NMPELYCMOTPEHDI: TEKYLNIA
KOHTPOSIb - KOHTPONb X042 BbINOMHEHNS nabopaTopHbIX paboT M UTOrOBbIA KOHTPOb - 3a4eT.
MuHMManbHOe Konmn4yecTBo 6annoB B TEKYLWEM KOHTPOME A5 Aonycka K 3adyety - 27,5.
MakcumanbHoe konu4ectBo 6annos Tekyuero KoHTpons - 50. Konnyectso pabot B 5 cemecTpe -5, B
6-OM cemecTpe - 6 unu 7 B 3aBUCUMOCTU OT CIIOXHOCTU. Ha NTOroBbIi KOHTPOIb - 3a4€eT BblAENSeTCs
50 6annos. MakcumarnbHas cymma 6annoB, KOTOPYH MOXET MofydYnTb CTyaeHT - 100.

OueHMBaoTCA: CPOKU BbINONHEHMS paboTbl, KA4ECTBO NOArOTOBKM TEOPMUN, KA4ECTBO NPOBEAEHMS
aKcnepuMeHTa n 06paboTku pesynbTaToB, Ka4eCTBO OCDOPMNIEHNS OTHETA.

NPUMEPHbBIE BOMNPOCbHI K 3AHETY MO ANCUWNTTTIMHE "PAOVNO®UNI3NKA U SJTEKTPOHNKA
(CNEUNPAKTUKYM NO PAONODPUINKE)

Tema 1. CUTHAJbI.

NabopaTtopHas pabota TEOPEMA KOTEJIbHMKOBA. YTto Takoe ONCKPETHbIN curHan?
O606LeHHbI cnekTp curHana. uckpeTnsaums 1 BOCCTAHOBIEHME aHaNOroBoro curHana Ha
ocHoBe TeopeMbl KoTenbHMKoBa. B 4eM npuymHbl NOSABAEHUS OWMBOK NPU BOCCTAHOBNEHNN
aHanorosoro curHana. Kak npoBoautcs akcneprMeHTanbHast oLeHka owmnbkn BOCCTAHOBNEHUSI.

Tema 1. CUTHAJbI.

NabopaTopHas pabota AMMNUTY OHBIE CMEKTPbl CUTHAJOB. YTto Takoe cnekTp curHana? Yem
XapakTepeH cnekTp nepuognyeckoro curHana? Kak cessaHbl CNekTpbl CUrHAN0B Ha BXO4E U BbIX04e
nuHenHon uenun? MNMpueecTn NpuMep annapaTypHbIX METOO0B aHann3a cnekTpa curHana.

Tema 2. IMHEMHbIE LIEMW C COCPEOOTOYEHHbLIMU U PACMNPEOENEHHBIMU
NMAPAMETPAMW.

NabopatopHas pabota JIMHNA SAOEPXKWN. OTpe3ok ANNHHON NMHUW KaK PYHKLMOHANbHbIA y3en
3aepXKy curHana Bo BpemeHu. [pouecchbl B IMHUK NpU Bapuauum Harpy3kn n BHyTPEHHETO
COMPOTUBAEHNSA UCTOYHUKA. DKCNEPUMEHTANIbHOE UCCeaoBaHNE 3a4ePXKM MPSAMOYTrOfbHOMO
MMNynbCca NCKYCCTBEHHOWN NMHMen. dopMmpoBaHue NPSMO-yrofibHOMO MMMNyNbCa OTPE3KOM AJINHHOM
NNHUW. OKCNepuMeHTanbHas nposepka ¢ NOMOLLbIO IMHMN 3a4EPXKW.

Tema 2. IMHEMHbIE LIEMW C COCPEOOTOYEHHbBIMU U PACMNPEOENEHHBIMU
NMAPAMETPAMU

NabopatopHas pabota AKTUBHDBIE ®UJIBTPbI. 9neMeHTbl cuHTE3a omnbTpa ¢ 3a8aHHOM
4aCTOTHOW xapakTepucTukoin. PunbTtpbl batTepeopTa, Yeboiwesa, beccens. PacueT n Bbibop
9NIEMEHTOB peannayeMblx OUnbLTPOB.

Tema 2. IMHEMHbIE LIEMW C COCPEOOTOYEHHbBIMU U PACMNPEOENEHHBIMU
NMAPAMETPAMI.

NabopatopHas pabota SJIEKTPUNYECKUE ®UIIBTPbI. YetbipexnontocHukn. Cuctemsl
napameTpoB. BTtopuyHbie napameTpbl YeTbipexnontocHuka. LienoyeyHbie LC-cpunbTpbl Kak
4eTblPexnontoCHUKN. MHOro3BeHHbIN PunbTp HUXHKMX YacToT (PHY) kak Mofenb oTpeska AJIMHHOW
NMHUW. NIaMepeHmne xapakTepuctmyeckmnx napameTpos.

Tema 3. YCUTIUTETIN.

NabopatopHas pabota JNPDPEPEHLUNANBHBIA YCUNUTENb. OxapakTepnaosathb
InpgoepeHLmanbHbIi yCUNUTENb Kak YCTPOWCTBO C ABYMS BXO4aMu N TpeMs Bbixogamu. Beectun
MOHATUS O CUMMETPUYHOIO U CUHAPA3HOro cuUrHanos. lNoyeMy KoagoUUNEHT yecuneHns
AndodoepeHLManbHOro curHana bonblue, 4em Ko3dULMEHT YCUNEHUS CUHADA3HOro curHana?
[Moyemy BxoOHOE conpoTuBneHne ons ougobepeHLnanbHOro CUrHana MeHblle, Yem Os
CuHdpasHoro curHana? lNogasneHne CUHGA3HOro curHana B audpdoepeHuUmnanbHOM yeunurene.
Tema 3. YCUTTNTENWN.

NabopatopHas pabota OBEPATHbBIE CBA3M B YCUJTUTENSX. B 4yem 3akniovaeTcs NpyHLMN
paboTbl aNEKTPOHHOr0 ycunutens. basosble cxeMbl ycunutenei Ha 6MNonsapHOM 1 NONEBOM
TpaH3ncTopax, Ha paavonamne. Tunbl 0bpaTHbIX CBS3ei. BnnsiHme oTpuuatenbHo obpaTtHo CBA3N
Ha XapakTepuCTVKn NuHenHoro ycunutens. Ctabunnanpytolee aeincTene oTpuuaTenbHoi obpaTHOM
CBA3MW.

Tema 3. YCUTIUTETIN.
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NabopatopHas pa6ota LIMIPOKOMONOCHbLIV YCUNTESb. OTyeT, npuMepHbie Bonpoch: B uem
MPUYKHBI YMEHbLIEHNS KO3MPMLIMEHTA YCUNIEHUSI HA HU3KUX U BICOKUX YacToTax. Kak
OCYLLECTBNSIETCS KOPPEKLMS HYACTOTHbIX XapakTepuncTuk. YacToTHblE U BPEMEHHbIE XapakTepPUCTMKN,
X B3aMMOCBSI3b.

Tema 4. KONIEBATEJIbHbIE SBMTEHNA B PAOVNOSEKTPOHHbBIX YCTPOMCTBAX.

NabopatopHas pa6ota PETEHEPVIPOBAHHBIV KOHTYP. Ceo60oaHble 1 BbIHYXAeHHbIe konebaHus
B IMHENHbIX U HENUHENHbIX pagunouensax. PesoHaHcHble aBneHus. MpruHyanTenbHas CUHXPOHM3aUNS
(3axBatbiBaHMe) LC-reHepatopa rapMoHMYecknx konebaHumin. kcnepmmeHTanbHas nposepka
BbIBOLOB TEOPMU, UCNOSMbIYIOIWEN METOL MEANEHHO MEHSAIOWNXCS aMMIUTY .

Tema 4. KOJIEBATE/IbHBIE SBJTEHNSA B PAOMOSNEKTPOHHbLIX YCTPOVCTBAX.

NabopatopHas pabotra TEHEPATOP HA OVNOLE C OTPUUATEIbHbIM COMPOTUBIIEHVNEM.
da3zoBblit NOpTPET aBToKONeOaHMA. Mepexon 0T rapMOHUYECKMX KonebaHuin K penakcauvoHHbIM B
LC-reHepatope c oTpuuaTtenbHbiM conpoTusneHunem. NoctpoeHne oasoBoro noprpera
yCTaHOB/IeHNs aBToKonebaHnit ¢ NCNoNb30BaHNEM SMMIPUYECKO BONbT-aMMEepPHO XapakTepUCTMKU
onona.

Tema 4. KOJIEBATE/IbHBIE SABJTEHNSA B PAOMNOSNEKTPOHHbLIX YCTPOVCTBAX.

NaBopaTopHas pa6ota PASOBASA ABTOMOOCTPONKA YACTOTbI. OxapakTtepu3osatb PAMY
Kak 3aMKHYTYIO CUCTEMY C OTpuLaTENbHOM 0OpaTHOWN CBSA3bI0. B 4em cyTb aHann3a pexmnmMoB paboThbl
®AIY Ha 6a3e meTona goa3oBoii nnockocTn? MNoyemy B kadecTBe auckpummHartopa YM-curHana
ncnonb3yeTtcs pasoBblil 4eTekTop? B yeM cocTonT NpnHUMN OEeNCTBUSA reHepaTopa, ynpasnsieMoro
HanpsxeHnem? Noyemy cuctema ¢ oTpuuaTenbHOn 06paTHOM CBA3bIO CKIIOHHA K
CcaMoBO30yXaeHn0?

Tema 4. KOJIEBATE/IbHBIE SABJTEHNSA B PAOMOSNEKTPOHHbLIX YCTPOVCTBAX.

NabopatopHas pabota LC-TEHEPATOP AstokonebaHusi. Markoe n xXécTtkoe caMoBo30byXaeHune
aBToKonebartenbHol cucteMsl. MiccnenosaHve TpaH3McTopHoro LC-reHepaTtopa MeTooM cpeaHeit
KpYyTU3HbI. I3mMepeHne cpenHen KpyTU3Hbl.

Tema 5. UMIMTYJIbCHbBIE TEHEPATOPDI.

NabopatopHas pa6ota CUHXPOHU3ALNA FTEHEPATOPA NMNMHEVHO-U3MEHSAIOWErOCH
YcTtaHaenmBatotcst TpeboBaHms K anemeHTam ngeanoHoro INMNH. OgHonepexoaHblii TPAH3UCTOP
Kak ynpasnsiemblin kntod. MpuHyantenbHas cuHxpoHmadauns MNNH. Obnactn CUHXpoHU3aumum npu
CUHXPOHN3aLMW CUrHanamm pasnnyHon oopmsbl. SBneHne caMosKpaHUPOBaHUS.
SkcnepuMeHTanbHoe onpeneneHne obnacTe CMHXPOHM3aUUN NPY pasnMyHbIX popmax
CUHXpOCUrHana.

Tema 6. PACMIPOCTPAHEHME SNTEKTPOMAIHUTHBIX KONEBAHWUIA. 14). Na6opatopHas
pabota AHTEHHDbI. KakoBbl OCHOBHbIE MONOXEHNS TEOPUN PYNOPHbBIX aHTEHH CAHTUMETPOBOIO
AnanasoHa? YT1o Takoe nepBuyHble N BTOPUYHbIE Napa-MeTpbl? OCHOBHbIE TEXHUYECKUE
XapakTepUCTKN. DKCNeprMeHTaNnbHOEe UCCNef0oBaHNE XapakTePUCTUKK, KannbpoBka aeTekTopa
CBUY konebaHwnii n opnarpamMm HanpPaBneHHOCTN aHTEHH.

7.1. OcHOBHas nuTteparypa:

1. TiopuH B.A., Boitko B.IN. Pe3ncTopHbIii WMPOKONONOCHbIA yCUnuTenb Ha 6unonspHoOM
TpaH3ucTope. Y4ebHo-meToamnyeckoe nocobue., KOY, 2011. ? 46 c. [OnekTpoHHbIn pecypc] Caint
Kadgoeapbl paanodounaukn. Pexum goctyna: http:/radiosys.ksu.ru - cBO6OAHbIN.

2. KaraHos, B. V. PagunoTtexHuyeckne Lenm n curHanbl : KOMNbiOTEPU3NPOBaHHbI Kypc : y4ebHoe
nocobue Ons CTyOeHTOB BbICWMX y4eOHbIX 3aBeOeHN, 0byHatoWmnXcs No HanpaBneHnto
'PannotexHuka’ / B. W. KaraHos .? 2-e n3a., nepepab. n gon. ? Mocksa : POPYM : [MHOPA-M],
2013 .7 431 c. : un. ; 25 .7 (Bbiclwee obpasoBaHue, bakanaspuar) .? bubnuorp.: c. 423-426 (81
Ha3B.). - 12 9K3.

3. MaHaes, E. V. OcHoBbl pagunoanektpoHuku / E. . MaHaes .? N3a. 4-e .? Mockea : URSS :
[MMBPOKOM], 2013 .? 511, [1] c. : un. ; 22 .? Ha 4-in c. obn. aBT.: E.V. MaHaeB 4.7.H., npod. ?
Bubnuorp.: c. 498-500 (67 Ha3B.) .? MpeaM. ykas.: c. 502-507 .? ISBN 978-5-397-03192-9 ((8 061.))
.- 22 9K3.
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4. HukynuH B.N. Teopus anekTpuyeckux uenei: Y4ebHoe nocobue / B.. HukynuH. - M.: UL PUOP:
HUL NHdppa-M, 2013. - 240 c.: 60x90 1/16. - (Bbiclee obpasosaHue: bakanaspuart). (nepenner)
ISBN 978-5-369-01179-9, 1000 ak3.[9nekTpoHHbIn pecypc] Cant I6C 3HaHumyM. - Pexum goctyna:
http://znanium.com/bookread.php?book=363299 - cBo60AHbIA.

5. ApceHbes [.H. BoHpgapeHko B.H. YenypHos N.A. OcHoBbl Teopun Leneii: YyebHoe nocobue / I.H.
ApceHbes, B.H. BoHgoapeHko, /.A. YenypHos; MNog pea. I.H. ApceHbesa. - M.: U ®POPYM:
NH®DPA-M, 2011. - 448 c.: un.; 70x100 1/16. - (Bbicwee obpasoBaHue). (nepennet) ISBN
978-5-8199-0466-4, 500 3k3. [OnekTpoHHbI pecypc] Cant OBC 3HaHuyMm. - Pexxum goctyna:
http://znanium.com/bookread.php?book=224548 - cBo60AHbIA.

6. MacbiHkoB B.B. MonynposoaHmkoebie npnbopbl/ MNackiHkoB B.B., Ynpkun J1.K. N3a.: 'TlaHb' ISBN:
978-5-8114-0368-4, - 2009, 9-e nag. 480 c. [OnekTpoHHbIN pecypc] Cant SBC JlaHb. Pexunm
noctyna: http://e.lanbook.com/view/book/300/ - cBo6OAHBIA.

7. nnHuyeHko A.C. MiccnepnoBaHme napaMeTpoB 1 XxapakTePUCTUK NONynpoBOAHNKOBLIX NPUOOPOB C
NPUMEHEHNEM NHTEPHET-TeXHONOrni: y4eb. nocobwe. / MnuHyeHko A.C., Eropos H.M., Komapos
B.A., CapadpaHos A.B. - 3a.:'IMK TlMpecc', ISBN: 5-94074-416-8, - 2010, 352 c. [OneKTPOHHbIV
pecypc] Caint 9BC JlaHb. Pexunm goctyna: http://e.lanbook.com/view/book/874/ - cBO6OAHBINA.

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

7.2. JlononHuTenbHasa nuteparypa:

1. TiopuH, B. A. Llncbposoin 3anommHatowmin ocumnnorpadd. YCTponcTso 1 NpuHUUN 4enCcTBUS:
yueb.-meTon. nocobue / B. A. TiopuH. - KasaHb: KasaH. yH-T, 2016. - 101 ¢. [9neKTpoHHbIA pecypc]
Cant KY.-Pexum goctyna: http:/kpfu.ru/publication?p_id=144374 - cBOOOOHbI.

2. Boiiko B.MM., TiopuH B.A. CnekTp curHana: y4ebHo-meToamnyeckoe nocobue / B.11. boiiko, B.A.
TiopuH.- KasaHb: KasaHckuii coenepanbHbiii yHuBepcuteT, 2015.-38 ¢. [OnekTpoHHbIn pecypc] Cant
K®Y. Pexunm poctyna:http:/kpfu.ru/publication?p_id=105781 cBob6oaHbI.

3. 4. TiopyH B.A. ViamepeHmne YacToTbl 1 MHTEpBanoB BpemeHu. YuebHo-meToamyeckoe nocobue.
KasaHckuin rocynapctBeHHbIV yHuBepcuteT. ? KasaHb, 2007, ? 30 c.. [9nekTpoHHbIV pecypc] Cait
Kadbenpbl pagmopuankn. Pexunm goctyna: http://radiosys.ksu.ru - cB060LHbIN.

4. bownko b. I. , Kypranos A. P., HyrmaHos U. C. ,CioHses P. 3. Lindoposoii cnekTpanbHbli aHanus u
OKOHHble hyHKLMK (MeToanYeckas paspaboTtka kK nabopaTopHoMy npakTukymy). KazaHb 2012, 30 .
[9nekTpoHHbIN pecypc] Cant kadbenpbl pagnodunsnkn. Pexum goctyna: http://radiosys.ksu.ru -
CBOOOHBIN.

6. TropuH B.A. MeTton npamMoro LmMgpoBOro CMHTE3a B reHeparopax CUrHanos cneunanbHom goopmbl
SFG-2110 n AKNIM-3410/3: yuebHo-MeToanyeckoe nocobue / B.A. TiopuH. - KasaHb: KazaHckui
oenepanbHbln yHuBepcuteT, 2015. - 74 ¢. [OnekTpoHHbI pecypc] Cant KPY.-Pexum
noctyna:http://kpfu.ru/publication?p_id=138359- cBo60AHbIA.

7.3. UHTepHeT-pecypcChl:

Knura®oHp - http://www.knigafund.ru

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

PagwonoumaH - http://www.radiolocman.ru

Cant kadpeapbl pagnocunsnkn - hitp://radiosys.ksu.ru

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

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

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

OnekTpoHuKa ans Bcex - http://www.easyelectronics.ru
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve gncuunnuvHbl "Pagnoduamka n anekTpoHmka (CneunpakTukym no pagnogusmke)"
npeanonaraeT NCNOMb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnMnoTeyHol cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON HayYHOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKovalowme B cebst nybnmkaumm BeoyLmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPOMNerckMxX n3naTenbCTB, a TakkXe peikue n ManoTupaxHble N3gaHnsa POCCUNCKUX PErnoHanbHbIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKWiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTeibHOro nNpoLecca M3naHnsaM ¢ UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAIMYUN B
9NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9B6C "ZNANIUM.COM" comepXuT NponsBeneHns KpynHenwmnx POCCUACKNX Y4EHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbBIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pasoBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIOBapu U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie nepnognyeckme n3agadms n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaBeH
ctyneHTam. 9bC MN3patenbcTtea "MlaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BEpCUmn
NepuoanyecKnxX N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYeCTBY NPOOUIbHbIX HanpasneHui ¢
cobntofeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

McTouHuk nutaHma APS-3205 TpexkaHanbHbIn (2uwT)

BonbtmeTtp AKUIM-2403 B kOMNnekTe ¢ getektopom 3 T4 1 BCTpOEHHbIM YacToTomepom o 3,5 Ty
(2 wT)

Bonbtmetp AKUM-2403 B KOMMNEKTe CO BCTPOEHHbIM YacToToMepoM Ao 1,2 M u(4 wr)
BonbtmeTp yHuBepcanbHbii GDM-78255A (4wrT)

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

YactoTtomep umdposoin GFC-8010H (4 wr)

MakeTbl nabopaTopHbIX paboT, paanomamepuTenbHoe obopynoBaHmne: HYactotomep LMPOBON
ACH-8321(2wrT)

Ocuwunnorpad ADS-2061M uundpposoin(10 wr)
Ocumnnorpad ADS-2111M undpposoit (6 wT)
"eHepaTop curHanos cneunanbHoin goopmbl SFG-2110 (10wT)

"eHepaTOp CUrHanoB NPOM3BONbHON POPMbI C 3PPEKTUBHON MaKCUMaNbHON YacTOTOM (CUHYC)
25MIy AFG 72125 (4 wr)

["eHepaTop cMrHanoB NMPOV3BOSIbHON OOPMbI C 3PAEKTUBHOM MakCUManbHOM YyactoTom (cuHyc) 100
My AFG 3101 (1 wT)

"eHepaTop 2x KaHasNbHbIA, CUrHANOB NPOU3BObHON OOPMbI C 3PAEKTUBHOM MaKCUManbHOM
yactoTton (cmHyc) 10 My WaveStatin 2012 (1 wr)

Komnnekc KoMnbloTEPHbIX CneunanMampoBaHHbix naboparopuii Ha 6ase nnatdgopmbl ELVIS (6 wT)
Ocuunnorpad GDS-806 S (1 wrT)
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AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 633717 5AE
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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.
(moueHT) TiopuH B.A.

BonbTmeTp -8135 (2 wr)

Ocumnnorpad OCY-20 (2 wr)
"eHepaTop curHanos GFG 8215A (1 wr).
KomnbioTepsbl

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 03.03.03 "Paguodumamka” n npodunto noaroToBkn dursnka MarHUTHbIX SBAEHNIA .
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AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 633717 5AE
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Mporpamma gucumnnuHel "Pagmnogouamnka u anekTpoHuka (cneunpaktukym no paguoguamke)"; 03.03.03 Pagnodgmsrka; LOLEHT, K. H.
(moueHT) TiopuH B.A.

ABTOpP(bI):

TiopuH B.A.

" 201 __r.
PeueH3eHT(bl):

Hacbipos U.A.

" 201 __r.
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CrtpaHnua 19 n3 19. iis yHlf[
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