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PABOYASA MPOrPAMMA YYEEHOW AUCLUMNUHDI
b1.B.[1B.01.01 AnepHasa aneKTpoHuKa
1. Koa n HaumeHoBaHMe HanpaBrieHUs1 NOAroToBKM/cNeunanbHOCTH:
14.04.02 ApepHble pusmka n TeXHONOrmu
2. Mpodmnb nogroroBku/cneyunannsaums:
®usmka aTOMHOro sigpa 1 YacTuy,
3. KBanudukauus BbINyCKHUKA: MAarnucTp
4, dopma oby4yeHus: oyHas
5. Kadenpa, oTBevarowas 3a peanmsauuio AMCUUNIINHBI: Kadenpa agepHon OUsnku

6. CocTtaBuTENM NporpamMmbi:

K.(p.-M.H. MaBpunos NeHHaamn EBreHbeBny, cT.npen. Cabypos AHaTonui Hukonaesny

7. PekomeHpoBaHa:

HayyHO — MeToaMn4eckum coBeToM pusmyeckoro akynoteTta, npotokon Ne5 ot 20.06.2025r
8. YuebGHbIN roa: 2025/2026 CemecTp(bl): 2



9.llenu 1 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:
- AaTb CTygeHTam npeacraBrieHne O COBPEMEHHOWN 3NeKTPOHHON 6ase
NOCTPOEHUS UCCeAoBaTENbCKUX U U3MEPUTESbHBIX CUCTEM, MPUMEHSIOLLUXCA
dm3mkamm - aKcnepuMmeHTaTopamu, padboTtarowmmm B obnactn sgepHon usmkm m
PU3NKM ANIEMEHTAPHbIX YacTul,

3adayu y4ebHoU OucyuUnUHbI:

- OCBOEHUe CTyaeHTaMmun Hanbonee obLINX METOAOB NOCTPOEHUS BCTPOEHHbIX
yNpaensawoLWmnx cuctem Ha 6a3e MUKPOKOHTPOMEPOB U UX MPUMEHEHME ANng
nccnegoBaHng N3nyvyeHnn pagnoakTUBHBIX UICTOYHUKOB U YacTUL, BbICOKOW SHEPTUN. -
BblpaboTaTb (PM3MYeCKNin NOAXO0L K NpoLLeccamM B NEKTPOHHbLIX KOMMOHEHTax, Lensax 1
yCTPONCTBax, MOHUMaHWE NMPUHLMNMarbHbIX BO3MOXHOCTEN U OrpaHnUYeHnin

ANEeKTPOHHbIX yCTpOIZCTB.

10. MecTo y4e6HOM aucuMnnnHbI B cTpykType OOI:
OucumnnuHa oTHoCUTCS K BapuaTmMeHOM Yacty unkna 61.B.[0B (ducumnnuHbel no BeIGOpy).

11. MnaHupyemble pe3ynbTaTbl 00y4eHUA MO AucuMnnMHe/Moaynko (3HaHWUA, YMeHuA,

HaBbIKK),

COOTHEeCEeHHbIe C

nnaHupyemMbiMu

pe3ynbTtatammM  OCBOEHMA

obGpas3oBaTenibHOW NporpamMmbl (KOMNETEHUMAMU) U UHOAUKATOPaAMU UX AOCTUXKEHUSA:

Kopn HaseaHwne Koga(bl) MugukaTop(bl) MnaHMpyeMmble pe3ynbTaTbl 00y4YeHUus
KoMneTeHumnmn
3HaTb: MPOLIECChI B 3MNEKTPOHHbIX
KOMMOHEHTaXx, Lensax u ycTpomcTeax,
NMOHUMaHWe NPUHUUNUAaNbHbIX
BO3MOXHOCTEMN U OrpaHNYeHnI
3NEKTPOHHbIX YCTPOWCTB, METOAbI
Cnoco6eH nccnegoBaHnin N U3MEPEHUN,
OCYLLECTBIATH npUMeHsitoLmecs
KOHTPOTb, PU3nKaMmnakcnepmuMmeHTaTopamu, )
opraHm3aumio 1 paboTatoLwmmMmm B obriactu saepHom
naHMpoBaHme PU3MKN 1 PU3MKKU dNeMeHTapHbIX YacTul,
©e3onacHon
akcnnyarauum YMETb!: BbI6VIpaTb MeTon M3MepeHI/II7I n
Tenno- n 06paboTKM 3KCNepMMEHTanNbHbIX
anektpoobopygos | [K-5.6 pe3ynbTaToB NpU NIAHNPOBaHWK
aHus, 3KCNepuMeHTa Ansi NPoOBEeAEHMS
Tpy6onposoaos, 3HaeT npoLeccsl g | vccnegoBaHWi N3NyYeHUii pasnnyHbiX
naporeHepaTopoB SMEKTPOHHbBIX  KOMMOHEHTaX, paanoakTUBHbIX NCTOYHUKOB N HaCcTuUL
A3C, a Takxe Lensx M ycTporicTeax, | BbICOKOM 3Heprim
OCHOBHbIX NoHMMaeT NpUHLUNUAanbHble
¢poHpoB BO3MOXHOCTU U OrpaHuyeHmns | Bragetb (MMeTb HaBbIK(M)):
pPeakToOpHOro 3NEKTPOHHbIX YCTPOMWCTB, | NPAKTU4ECKMMW HaBbIKaMy NPUMEHATb Ha
otaeneHua ASC. METOOOB MWC-CNedoBaHUM U | NpakTuke obume MeToabl U3MEpPEHUI 1
N3MepPEHNI, NPUMEHSAOLLMXCSA | 06paboTkM SKCNEpUMEHTaNbHbIX
pU3nkaMmnakcnepmMmeHTaTopa | pesynbTaToB, UCMOMb3yeMbIX Npu
K MU, paboTatloLwymm B obnactu | npoBefeHne UccrneaoBaHuin UsnyvyeHni
-5

aaepHon U3nkn n  uamnku
3NeMeHTapHbIX YacTuL,.

paanoaKkTMBHBLIX NCTOYHWUKOB M YacTu
BbICOKOW 3HEpPruu.




MK-5.8

Bnageet npaktnyecknmu
HaBblKamy Bblibopa
CXEMOTEXHUYECKMX peLleHni
N pacyeTa napameTpoB n
peXnmoB paboThbl 31EMEHTOB
CXeMbl ANs pelleHns
KOHKpPETHbIX 3aaay.

3HaTb: COBPEMEHHYHO 3NEKTPOHHY0 6asy
MOCTPOEHMUS UCCIieaoBaTENBCKUX U
N3MepUTENbHbIX CUCTEM, NPUMEHSIIOLLMXCS
hu3MKamu - IKCrepumMeHTaTopamu,
paboTatoLwmmMmm B obriactu saepHom
PU3MKN 1 PU3MKN dNEMEHTAPHbIX YacTul,.

YMeTb: UCNofb30BaTh 0bLine MeToabl
NOCTPOEHUS CUCTEM U3MEPEHUN U
06paboTKM 3KCNepMMEHTanNbHbIX
pes3ynbTaToB M NPUMEHSATb UX ANs
nccrnegoBaHus U3nydyeHun
paanoaKkTMBHBLIX UCTOYHWUKOB M YacTul,
BbICOKOW 3HEprmu.

BNageTb (MMeTb HaBblkW): MPaKTU4ECKUMMU
HaBblkaMK BbIBOpa CXEMOTEXHNYECKMX
peLueHnii n pacyeTa napameTpoB u
pexumoB paboTbl 311eMEHTOB CXeMbl AN
peLleHns KOHKPETHbIX 3agay

12. O6bemM gncumnnuHbl B 3a4eTHbIX eauHuUax/yac.— 4/144.

CDopma npome)KyTquoﬁ aTtTecTauummn - 3K3amMeH

13. TpyaoeMKocTb No BuUAaM y4ebHou paboTbl

TpynoemkocTb
Bug yuebHom paboTbl Mo cemecTpam
Bcero
2 cemecTp
AyaMTOpPHbIE 3aHATUS 56
nekuuu 18 18
B TOM yncne: npakTuyeckue 38 38
nabopaTtopHble
CamocTosiTenbHas paboTta 52 52
B TOM umucne: kypcoBasi pabota (NpoekT)
KoHTponb 36 36
dopmMa NpoMeEXYyTOUYHOW aTTecTaLmm Ok3ameH Ok3ameH
UToro: 144 144
13.1. CogepxaHue gUCUMNIINHDbI
n/n Peannsauus
pasgena
Haumerosatme paspena CopaepxaHue pasgena AMCUUNnHGI ANCLANINRGL ©
ANCUUNMUHBI Aep pasf Ancy NOMOLLIbIO
OHnamnH-Kypca,
OYMK *
1. Nlekuun _
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Wymbl amMnnuTygHOro
CMEKTPOMETPUYECKOTO
Tpakta n 6opbba ¢ HUMN.

Oucnponopumns npu NOTepsiX 3HEpPrn YyacTmuamm B
netektopax. LLlymoBble ¢hakTopbl B yCTpONCTBAX
aetekTupoBaHus Ha npumepe MMA. Yennutens —
aKTMBHbIN YETbIPEXMOMCHUK U €ro LUyMOBbIE
coctaBnswowme. LymoBble xapakTepncTukn TpakTa
pernctpaumy nanydeHus. Lymesl B Havyane
N3MepuTENbHOro TpakTa.

1.2

HenuHenHblie meToabl
BblaeneHus n otbopa
AETEKTOPHbIX CUrHaroB.

O6wwne NonoxeHnst N HEKOTOpPLIE 3aMevaHus. Bugpl
curHanos u cgepa nx npumeHeHusi. HennmHenHbln
MeTo — YHU(PMLUMPOBAHHbIA BapuaHT BblAeneHus
nHdOpMaLMKM C 4ETEKTOPHbIX YCTPOWCTB.
OuckpMuHaumnsa — ocHoBa HEMMHEWHOro MeToaa un ee
Buabl. OrpaHnyeHne — 6a3oBasi HENMNMHENHasd
onepauusi Nony4YeHnst curHanos. TexHuka
OrpaHNYeHnsa CUrHanoB U ee OCHOBHbIE
pasHoBugHocTu. Cenekums — popma HeNnHENHoON
06paboTkM 1 BbligeNeHus curHanos. Peanusaums
HenVHenHbIX METOAOB B CTPYKTYpax 3NEKTPOHHOWN
TEXHUKM.
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HenuHenHblie meToabl U
3NEKTPOHHbIE CPpeacTBa UX
peanusauun npu
aMnnMTygHOM aHanmse

TpeboBaHus K AUCKPpUMMHALMM NPU aMnaUTygHOM
aHanuse. WHTerpanbHbIn - gUCKPUMUHATOPp —
CTPYKTYpa 1 cepa NnpuMeHeHus.
OnddepeHunanbHbIn ANCKPUMUHATOP — CTPYKTYPA,
€e CoCTaB N 0OCOBEHHOCTN. DNEKTPOHHbIE cpeacTBa
AVNCKPMMUHALUN 1 BapUaHTbl X UCTIOSTHEHUSI.
TpeboBaHWsA kK QUCKPUMUHALUW NPY BPEMEHHOM
aHanuse. bbICTpbIN gUCKPMMUHATOP NO PPOHTY
BXOAHOro curHana. PopmupoBaTtesib BpeMeHHOW
OTMETKM MO nepeceveHnto Hyns. beiCcTpbin
ANCKPUMUHATOP MO NMOCTOSAHHOW YacTu curHana.
MoBbileHne BO3MOXHOCTEN BbICTPbIX
OVCKPMMUHATOPOB U paclumpeHune cdepbl Nx

NMPUMEHEHNA.

1.4

MeToabl coBnageHumn un
aHTMcoBMNaaeHun, u
3MNEeKTPOHHbIEe cpeacTBa Ux
obecneyeHus.

Cdbepa npumeHeHNs MeTo40B COBMadeHUN U1
aHTucoBnageHuin. OCHOBHbIE MOMOXEHUS METOL0B
coBMNageHunn n aHTucosnageHunin. CTpykTypa 6a3oBbix
cpencTB peanusauuu metoga coBnageHuin. Cxemsl
aHTUCOBMAAEHWI, X OpraHn3aumsi U TUMNoBbIE
CTPYKTYpbl. OCHOBHbIE NapamMeTpbl CXeM COBMageHUN U
aHTUCOBMNAAEHUN. DKCNEpPUMEHTANbHbIE NCCNEOOBAHNS
Ha COBPEMEHHOM 3Tane u TeHOEHUMS pasBuTus
CpeacTB oTOopa cobbITUIA.
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MeToabl 1 TeEXHUKA
N3MepeHNa NHTEHCUBHOCTU
U3nyyeHus.

3apayvm nuamepeHns cpefHen 4acToTbl MOCTYNNeHUs
cobbITuiA. iamepeHue cpefHel 4acToTbl NOCTYNNEHUs
coObITWI aHanorosbiM meTogoM. Lindposslie
n3MepuTeNnN CKOPOCTU cyeTa CoBbITUN. CUYETHBbIN
meTog — 0asa Ans sKkcnepuMMeHTarbHbIX
nccnenoBaHuii. TexHuka ero peanusaumm. 3agayum um
porb MOHUTOPHOro KaHana. >Xneoe n MepTBoe BpeMms
npu pernctpaumm cobbITU.

YHUMunpoBaHHbIE METOOUKM PErUCTPaLMN CHETHON

WHopmaumn.




1.6

AMMAUTYAHBIA aHanms:
OCHOBHbIEe NapameTpsbl 1
6a30Bble 3MeKTPOHHbIE
cpeacTea.

HasHauyeHune v porb aMnAnTygHoro aHanmsa. Tunosoii
N3MepUTENbHBIN TPAKT ANS aMNIUTYAHOro aHanusa.
OCHOBHbIE XapakTepPUCTMKM aMMMTYyQHOIO
CneKTpoMeTpUYeCKoro Tpakta. AHanoro-uudgposoe
npeobpasoBaHue TUNa «amnuMTyaa — BpeMsi — Koa»
(A-T-C). Tpeobpa3zoBaHue amMnnUTyAbl CUrHanNa B
anutensHocTb (A-7). MpeobpasoBaHne AnUTENLHOCTM
uHTepeana B uudposon koa (IM-C). AHanoro-uudposoe
npeobpasoBaHne METOAOM MOPa3PSAAHOro
B3BeLUMBaHUsA. HenocpeacTBeHHoOe aHanoro-uudposoe
npeobpasoBaHne B opMe NPsIMOro KogupoBaHUs.
AHarnoroBble NPoLLECCOpPbl — COCTaBHAs YacTb
NPEeLUM3NOHHBLIX U3MEPEHUIA

1.7

basoBble HanpaBneHuna BO
BpeEMEHHOM aHalln3e n ero
ANEeKTPOHHbIe cpeacTBa.

TvnoBon BapuwaHT W3MEpPUTESIbHOro TpakTa Ans
BpeMeHHoro aHanm3a. OCHOBHblE METOAbI N3MEPEHNs
OANUTENbHOCTU MHTEPBAanoB BpemeHn. MeTtoamyeckne
acnekTbl BPEMEHHOro  aHanuM3a MWKPOCEKYHOHOro
avanasoHa.  OMeKTPOHHble CpeacTBa  M3MepeHus
WHTEpPBanoB BPEeMEHW MUKPOCEKYHOHOro AuanasoHa.
HaHocekyHOHbI ~ BPEMEHHOMW aHanmM3 ©n  ero
SMNeKTpoHHble  cpefacTtBa.  KocBeHHble  MeToAbl
U3MEepeHnss NHTepBanoB BPEMEHW B HAHOCEKYHOHOM
obnactu. Viameputenn uHTEepBanos Tuna «Bpems —
amnnutyga» (t-A) n nx pasHoBugHocTu. Mameputenu
TMNa «Bpems — aMnnuTyga — Bpems — kogy» (t-A-T-
C) wn wux BapuaHTbl. Lundposbie wnsmeputenm
WHTEepBarnoB HOHMYCHOro Tuna. VHTeprnonsumoHHbIE
N3MepUTENN HAHOCEKYHAHbIX MHTEPBANOB BPEMEHHN
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PasButne 6a3oBbix
HanpaBneHnmn
CMEKTPOMETPUMN SOEPHbIX
N3nNyyYeHni.

OcHoBHble MognduKaLMm aMmnanTyaHoro
MynbTUakTopHOro aHanmsa. Ceoeobpasne opm
BPEMEHHOro MyrbTU(AKTOPHOro aHanusa.
MHorogeTeKkTopHble 3MepeHnss — oaHa u3 oopm
amMnAnTyaHOro Nnu BPEMEHHOro MyrnbTU(aKTOPHOro
aHanm3a. OcobeHHOCTM MHOro4EeTEKTOPHOIO
BPEMEHHOro aHarnm3a HaHOCEKYHAHOro AnanasoHa.
MynbTrCcKannepHsIn aHanns B uamepeHnn
WHTEHCUBHOCTU M3ry4yeHnn. lameputerbHbIA TpakT ¢
OLMPPOBLLUKOM CUrHANoOB OETEKTOPHbIX YCTPONCTB.
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[lonroBpeMeHHbIe n
NPELN3NOHHbIE N3MEPEHMS,
MeTobl N TEXHUKA KX

[lonroBpemMeHHble 3MepeHnst U CTabUNbHOCTb
napameTpOB CNEeKTPOMETPUYECKOro TpaKkTa.
MpeunsnoHHasi CNeKTPOMETPUS! U HEKOTOPbIe

obecneyeHus.

acnekTbl ee peanu3auuun. Ctabunmsaums Tpakrta
N3MepeHunii NoNynpoBOAHMKOBOTO CrekTpomeTpa
aHeprni. CUMHTUNNALNOHHBIN CNEKTPOMETP SHEPTN U
ocobeHHOCTV cTabunusauum ero TpakTa.
Crabvnumsaumns napameTpoB BPEMEHHOIO
CMeKTpoMeTpa BbICOKOro paspelueHus. Ctabunumsayms
TpakTa nyTeM CpaBHEHUS ero 3afepPXXKu C 3TarloHOM.

2. NpakTn4yeckne 3aHATUA

2.1

,D,eTEKTop AneMeHTapHbIX
YyacTtnuy  Kak  UCTOYHUK
ONEeKTpun4eCcKoro curHana.

OKBMBaneHTHas cxema getektopa. Beibop
Harpy3o4Horo peanctopa. CornacoBaHvne geTekropa ¢
BXOAHbIMU NapameTpamMu ycunuTensi.

OnTtumanbHoe cornacoBaHve. PaboTa geTekrtopa Ha

BbICOKOYaCTOTHbIN Kabenb.

2.2

Ycunutenu B AeTeKkTopax
ANeMeHTapHbIX YacTuu.

Knaccudukauns ycmnutenen B 3aBUCMMOCTHU OT
3aJayu, pellaeMon 4eTekTopoM. TOKOBbIE yCUNUTenu,
YCUNUTENN HanNpsXXeHUs, 3apsifodyBCTBUTENbHbIE

yCcunuTenu.




AnanoroBasi o6paboTka bopmbl curHana.
53 dopmmpoBaHmMe curHana c YkopaumnBaHue curHana. lNpuBegeHune curHana c
’ JeTekTopa. JeTekTopa K CTaHAapTHOW flormdeckon oopme.
dopmupoBaTenu, ANCKPUMUHATOPLI
. Knaccuyeckne cxembl coBnageHuin 1 aHTUCOBMNaaeHUN.
MeTon coBnageHun n
24 . Cnocobbl NOBbILLEHNST BPEMEHHOIO pa3peLLeHmnst CXem -
aHTMCOBMNaAEHNN. N
COBMafeHnn.
Cnocobbl n3MepeHnst KOPOTKNX BPEMEHHbIX
2.5 BpeMeHHble nsmepeHust. -
nHTepBarnos. MeToa Bpems-amnnutyaa-undpa
Cnocobbl 3MepeHust amnnTyabl UMMNYbCHbIX
AMNnnTyaHble
2.6 curHanos. OgHokaHanbHble aMnNUTyaHbIe -
pacnpegenenus.
aHanunsaTopbl.
Moeo6pasosanme Cnocobbl npeobpasoBaHns amnnnTyabl UMMAYNbCHOMO
2.7 P P CurHana B LMdPOBON ABOWYHbIN KOA,. -
amnnuTyaa-koq.
[NpeobpasoBaTeny napannensHoro Tmna.
13.2. Tembl (pa3genbl) AUCUUNIIMHBI U BUAbI 3aHATUN
Ne Buabl 3aHATUI (KONMYECTBO YacoB)
n/ HanmeHoBaHne TeMsbl
n asgena) QUCUUNIUHLI CamocTosTenbHas | KoHT
(paspena) aucu Jlekummn | lMpaktuyeckme | JlabopatopHble P Bcero
paboTta onb
LLymbl amnnntygHoro
CNEKTPOMETPUYECKOTO
1 pomMeTp 2 4 6 4 16
TpakTa n 6opbba ¢
HUMMW.
HenuHenHble meToabl
2 | BblaeneHus n otbopa 2 4 6 4 16
OETEKTOPHbIX CUTHArOoB.
HenuHenHble meToabl U
3 | SneKTpoHHbIe cpeacTBa 2 4 6 4 16
nX peanusauum.
MeToabl coBnageHun mn
aHTMcoBMNaaeHUn, u
4 A 2 5 5 4 16
3NEKTPOHHbIE cpeacTBa
nx obecneyeHus.
MeToabl 1 TEXHUKA
n3mepeHns
5 P 2 5 5 4 16
WHTEHCUBHOCTH
N3ny4veHus.
AMNNUTYAHBLIN aHanua:
OCHOBHblE NapameTpbl U
6 pameTp 2 4 6 4 16
6a30Bble 9MEKTPOHHbIE
cpeacTaa.
BasoBble HanpasneHus
BO BPEMEHHOM aHanuse
7 P 2 4 6 4 16
N €ro aNeKTPOHHbIE
cpeacTBa.
PassuTtne 6a3oBbIX
HanpaBneHumn
g [1anp 2 4 6 4 16
CMEKTPOMETPUUN SAEPHbIX
N3Ny4YeHun.
[lonroBpeMeHHble n
NPeUn3noHHbIEe
9 |namepeHusi, MeToabl 1 2 4 6 4 16
TexHuKa nx obecnedeHus.
MToro: 18 38 52 36 144

14. MeToguyeckue ykasaHus ons oby4arowmxcsi No 0CBOEHUIO OUCLUNIUHBI




N3noxeHne matepuana npenogaBaTenem Heobxoaumo BecTu B opMe, AOCTYNHOW AN
noHMMaHua. [Ona ynydweHus YycBOeHuss y4vebHoro matepmana HeobxoaMmo NpPUMEHATb
TPaauUMOHHbIE U COBPEMEHHbIE TEXHUYECKMe cpeactBa obyyeHusa. [na camocToaTenbHOro
n3ydeHnss BblbuparTca pasgenbl  AUCUMNAWHBI, YCBOEHUWE KOTOpbIX Heobxoaumo Ans
BbIMOMHEHUS NPaKTUYECKNX 3aHATUN.

CTtygeHTam Ha nekumsax Heobxoaumo BecTM NoApOOHbIA KOHCMEKT U CTapaTbCA MOHATb
MaTepuan AUCUUNIINHLI, He CTECHATLCA 3aJaBaTth NpenogasaTento BONpock! Ang yriybneHHoro
NMOHMMaHNA KOHKPETHbIX npobrnem. [ns nonHOro noHMMaHus matepuana crnefyeT akTUBHO
MCNOSb30BaTb KOHCYNbTaUUN U NpakTuyeckne 3aHAaTus. Henb3s ocTaBnaATb HESICHbIE BOMPOCHI,
cnegyeT nydule roToBUTbLCA K MPAKTUYECKUM 3aHATUMAM. [Ans caMOCTOATENbHOIO U3yYeHus
pasfernoB AUCUMMIVHBI, pEKOMEHOO0BaHHbIX Npenogasartenem, HeobxoaAMMo NMeTb y4eOHUKN 13
Cnmncka OCHOBHOW UMW SOMNOSTHATENbHOW NUTepaTypbl.

15. Mepe4yeHb OCHOBHOW U AOMOJSIHUTENIbBHOW NUTepaTypbl, PEeCypCOB WHTEpHeT,

HeoOXoAuMbIX AONIA OCBOEHUSA [AUCUUNNWHbI (criucok rnumepamypbl OGopMasemcs 6
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucnonb3yemcsi obujasi ck8osHasi Hymepauusi Ornsi ecex 8udos
UCMOYHUKO8) a) OCHOBHasi nuTepaTtypa:

Ne n/n MNcToYHMK

Crapocenbckuin B. V. ®13unka nonynpoBOAHUKOBLIX NPUBGOPOB MUKPOINEKTPOHMKN : y4ebHoe
1 nocobue Ang ctyd. By3oB, 0by4. no Hanpasnexuto noaroT. 210100 "3OnekTpoHunka un
MukpoanekTpoHuka" / B.W. Ctapocenbckun .— M. : FOpawit, 2011 .— 463 c.

Demenkos B. I'., lemeHkos 1. B.

2 Havana anekTpoHHbIX MeTodoB sigepHon umsmnkn: YuebHoe nocodmne.— CI16.: N3gaTenbcTBO
«JlaHb», 2016. — 384 c.:

CnpaBo4HMK NO cpeagHeEMY CEMENCTBY MUKPOKOHTponnepoB PICmicro, - Cant
http://www.microchip.ru

OpaHokpucTanbHble 8-paspsaaHble FLASH CMOS mukpokoHTponnepbl komnanum Microchip
Technology Incorporated PIC16F8xx, - Cant http://www.microchip.ru

Menewko E. A. beicTpogencTeytoLlas UMnyrnbCcHas aNeKTpoHuka,- bbK 32.973 M.:
5 OUBMATIINT, 2007. — 320 c.
http://knigikachay.ru/bystrodeystvuyuschaya-impul-snaya-elektronika/

6) gononHuTenbHasa nuTepartypa:

Ne n/n NcTOouHMK

LmTtoBund A. T. AgepHas anekTpoHuka: yuebHoe nocobue ansa By3oB. - M.: OHeproatommaaar,

6
1984. — 408 c. un.

7 Menewko E. A. MameputenbHble reHepaTopbl B saepHon anektpoHuke / E.A. Menewko, A.A.
MutuH .— M. : Atommnspgar, 1981 .— 255 c.

8 KoBanbckui, E. AnepHasa anektpoHuka / E. KoBanbckui ; nep. ¢ aHrn. nog pea. U.B. WTtpaHuxa
.— M. : Atomuapart, 1972 .— 358 c.
Bacvnagse C.TI. beicTpogencTsylowas agepHas anektporuka / C. I'. bacunagse .— M. :

9
OHeprounsgar, 1982 .— 160 c.

10 WmnaT, XaHc-Ynbpux. ameputenbHasa anekTpoHuka B sgepHon dusnke / X. Wmnar ; nep. ¢
Hemeukoro KO.A. CemeHoBa .— M. : Mup, 1989 .— 189,[1] c.
LincbpoBas aneKkTpoHuKa : npakTnyeckoe pyKoBOACTBO : [N cTyA. dm3. dpak. Hepagnous.
npochuns n cTya. dak. KoMnbloTep. Hayk cneuunansHocTen: 010400 - duanka, 071900 -

11
MHdopmaLmoHHble cuctemsl 1 TexHonoruu] / BopoHex. roc. yH-T ; cocT.: B./. 3axapos, 1O.I1.
CObuTtHeB
.— Boponex : MU BIy, 2011 .— 50 c.




B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumnanebHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc

12 www.lib.vsu.ru — 3HB BI'Y.

13 http://e.lanbook.com
https://edu.vsu.ru — OnexkTpoHHbIN yHUBepcuteT BI'Y

16. NMepeyveHb y4eGHO-MeTOAMYECKOrO 06ecneyeHns Ansi CaMOCTOATeNIbHON paboThl

Ne n/n NcTouHmk
MeTognueckne pekoMmeHgaunm no opraHM3aunm caMoCToATENbHON paboThl CTYAEHTOB
1 HanpaeneHusa 14.04.02. AgepHble usnka n TexHonorun, - Baxtene B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.

17. Obpa3oBaTesfibHble TEXHONOrMU, WUCNoNb3yeMble Npu peanu3auum Yy4ebHoOM
OUCUMNINNHBLI, BKIOYas [AUCTaAHUMOHHbIe oOpasoBaTtenbHble TexHonorum (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0bGy4YeHue):

Mpn npoBeAeHNN 3aHATUIA NO AUCLMNIIMHE UCNONb3YHTCS cneaytolmne obpasoBaTesibHbIe
TEXHOMNOIMMU:

— aKTUBHbIE N UHTEPAKTUBHbIE (POPMbI NPOBEAEHUS 3aHATUI; —

KOMMbIOTEPHbIE TEXHONOMMIN NPY NPOBESEHUN 3aHATUI:

- Mpe3eHTaLMOHHble MaTepuanbl M TexHorormum npu obbscHEeHMM MaTepuana Ha
NEKLMOHHbIX U NPaKTUYECKUX 3aHATUSAX;

- cneynanm3anpoBaHHoe obopyanoBaHMeE npu NpoBeaeHnn nabopaTopHbIX paborT;

— pa3bop KOHKPETHbIX CUTyauun npu MNOCTaHOBKE Lenen U 3agad K paspaboTtke
npuKnagHblX nporpamm, nNpuv Bblbope nporpaMmHoro obecnevyeHnst MO YCTAHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeayCMOTPEHHbIM anropuTMam n metogam

[na camoctoatenbHon paboTbl ucnonb3yetcs ObC YHusepcutetckaa bubnmorteka online
- www.lib.vsu.ru - 3HB BI'Y. lNporpammHoe obecrneyeHune, npuMeHsieMoe npu peanusauum
avcumnnuibl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader, Mozilla FireFox.

AnctaHumoHHble obpasoBaTenbHble TexHonornun (JOT) npMMeHsAI0TCS C UCNONb30BaHNEM
obpasoBaTenbHOro noprasna «ANeKTPOHHbIN yHuBepcuTeT BIY».

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHne AUCLUMNIIUHbBI:

CneumnanunsmpoBaHHas meGenb, y4ebHbI cTeHa, Ans
N3y4YeHUsi OCHOB NPOrpaMMMpPOBaHUS LNMPOBLIX
NpoLEeccopoB, y4eOHbI CTeHA NS U3yyYeHus
MOOENUPOBaHMS 3KCNEepPUMEHTAaNbHbIX CUTHANoB U X
06paboTkm B peanbHOM mMacluTabe BpeMeHu ¢
MOMOLLIbIO MUKPOKOHTPOMNEPOB, Y4ebHbIN CcTeH Ans

YuebHas ayautopus Ans npoBeAeHUst 3aHATUN MogennpoBaHus umdposon 06paboTkun curHanos B
CEMWHapPCKOro  Tuna, TEeKyLero KOHTpONs u n3MepuTenbHbIX cucTeMax n3nyecKoro
MPOMEXYTOYHON aTTecTaLmm 3KCnepuMeHTa, y4eOHbIN CTeH ANS U3y4eHus
r.BopoHex, nnowanb YHnBepcuteTckas, 4.1, nom.l, aBTOMaTmM3aLmm M3MepeHun ¢ nomotllbto IBM un
aya. 50601 nporpaMMHoynpaBniseMbIX MOAYITbHbIX CUCTEM,

y4ebHbIN CTeHA Ana n3yyveHns undpoBor pernctpaums
COObITUI, U3MEPEHNST aMMITUTYAHBIX Y BPEMEHHbIX
pacnpegeneHunin, nHTepdencos nepegadn AaHHbIX B
OBM, y4ebHbIi cTeH ONSA N3yYeHMs OCHOB
KOMMNbIOTEPHON TOMOrpadum, y4ebHblli cTeHa Ans




N3y4yeHns MHOronapameTpuyecknx U KoppensiLMOHHbIX
namepeHunin B sgepHon cdunsuke Ha 6ase MK. PC IBM

MNomelweHne ansa xpaHeHnst n NponnNakTN4eCcKoro

obcnyxuBaHus y4ebHoro obopygoBaHus

r.BopoHex, nnowans YHuBepcutetckas, 4.1, nom.l,

ayg. 31

Hoytoyk 15,6" DNS (0164925), npoektop EPSON
EBX11, 16yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOM 3KpaH Ha WTaTmBe
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6ecnnatHoe u/vwnu ceobogHoe MO
(nmuensusa: https://www.libreoffice.org/aboutus/licenses/)
Adobe Reader (6ecnnatHoe wn/unu ceobogHoe MO
(nmuensus: https://get.adobe.com/ru/reader/
legal/licenses)

Ayaontopus ans cCaMoCTOATENbHON paboTsbl.
r. BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l, Il (10 wT.), 06BbEANHEHHbIE B NTOKAIbHYIO CETb C

ayg. 50711

CneunanunsmnpoBaHHas mebenkb, komnbtloTepbl Pentiumll,

BO3MOXXHOCTbIO NOAKITIOYEeHUA K CETU ((MHTepHeT».

19. OueHo4HbIe cpeancTBa Ansd npoBeneHuA TeKymeﬁ n HpOMe)KYTO‘-IHOﬁ aTtrecTtauum

MopsiAoK OLEeHKM 0CBOEHMS! 0byYatowmmMmcs y4ebHoro matepuana onpegensieTcs

coepXXaHmem cnegyrwmx pasgenos oUCUUMITUHBIL

No HaumeHoBaHue KomneTeH MuaukaTtop(bl)
n/n pasgena AucumnuHbl umsa(mn) OOCTUXKEHUS OueHouHble cpeacTBa
(moayns) KoMneTeHumu
MK-5.6
1. Tembl 1-9 MK-5 K-5.8 CobecenoBaHue, KOHTpornbHasa paboTa

lMpomexyToyHas aTTecTauus
dopMa KOHTPONS - 3K3ameH

MyHkT 20.2.1 Bonpocel
K 9K3aMeHy

20 TwvnoBble OUEHOYHbIe cCpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensiowue

npoueaypbl OLEeHUBaHUSA

20.1 Tekywmmn KOHTpOnb ycneBaeMocTu KOHTPOmb ycrneBaeMoCTu Mo ANCLUMNITMHE OCYLLECTBAETCS C
NMOMOLLbIO CrieaytoLmMX OLEHOYHbIX CPeACTB:




npaKTVIKOOpVIeHTI/IpOBaHHbIe Saﬂ,aHVIFI/D,OMaUJHVIe 3alaHnd, KOHTPOJIbHbIE paGOTbI, TECTOBbIE

3agaHu4
YpoBeHb
KpnTepumn oLieH1BaHUSA KOMNETEHLNIA cchopmrposaH Lkana oueHoK
HOCTU
KOMMNeTeHLUMn

CTyneHT oTBeYaeT Ha 2 Bonpoca 1 AONOSNHUTENbHbIE lNoebiweHHbIl OmnuyHo
BOMPOCHI YpPO8EHb
CTyoeHT oTBevaeT Ha 2 BOMpoca, MMEKTCS HETOYHOCTW, BGasosbiti Xopouwo
HeT OTBETOB Ha AOMNOSIHUTENbHbIE BOMPOCHI YpPO8EHb
CTynoeHT oTBevaeT Ha 1 BOMpPOC, MMEKTCHA HETOYHOCTW,| [lopozosnbil YdoenemeopumersbHO
OTBEeYaeT Ha A0MONHUTENbHbIE BOMPOCHI YpPO8EHb
CTyneHT He OoTBeYaeT HM Ha BOMPOCHI HM Ha - HeydosnemeopumeribHO
AONONHUTENbHbIE BOMPOCHI

lNMepeyeHb NpakTU4YeCKUX 3aQaHUN

1.[leTekTop anemMeHTapHbIX YaCcTUL Kak MICTOYHMK 3M1EKTPUYECKOro CUrHana.
2.Ycunutenu B eTeKkTopax afieMeHTapHbIX YacTuLl,.

3.®dopmupoBaHmne curHana c getekropa.

4 MeTopq coBnageHnn n aHTUCoOBMNaAEeHUN.
5.BpeMeHHble nsmepeHus.

6. AMNNUTYLHbIE pacnpeneneHns.

7.NpeobpasoBaHne amnnnTyga-Koa.

MNMepe4yeHb 3agaHNM ANA KOHTPONbHOM PaboTbl

1. Wymbl aMnanTygHOro CNeKTPoOMeTPUYEeCKoro Tpakta n 6opbba ¢ HuMmu.

2. HenvHenHble MeToabl BblAeneHus n otbopa AeTEKTOPHbIX CUrHAamNoB.

3.HenuHenHble MeToabl 1 ANEKTPOHHBbIE CPEACTBA UX peanusauun npy amnanTyaHoOM aHanuse
4. MeToabl coBnageHUn N aHTUCOBMNAAEHUI, N SNEKTPOHHbIE CPpeacTBa Ux obecneyeHms.
5. MeToabl 1 TEXHUKA U3MEPEHNSA NUHTEHCUBHOCTUN U3ITyYEHUS.
6. AMMNUTYAOHbBIA aHanNM3: OCHOBHbIE NapamMeTpbl U 6a30Bble ANEKTPOHHbIE CPeaCcTBa.

1.7 ba3oBble HanpaBrieHs1 BO BPEMEHHOM aHanu3e 1 ero 3rekTpoHHbIe CcpeacTBa.

1.8 Pa3BuTre 6a30BbIX HanpaBreHn CNEKTPOMETPUN SOEPHbBIX U3NYYEHUIA.

1.9 [lonroBpeMeHHbIE 1 NPELMN3NOHHbIE U3MEPEHMS, METObl U TEXHUKA UX 0becneyvyeHus.

TecTOoBbIe 3agaHus

1. ,D,eTeKTOp ANeMeHTapHbIX YaCcTuLl KakK NCTOYHUK SITEKTPUHECKOIo CurHana.



»
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a) NcTto4vHuk Toka
b) WcTtoyHuk HanpskeHns
¢) WNcTto4HuK ¢ BHyTpeHHUM conpoTtuBneHnemM 10 — 100 kOm
d) NcTovHmK boToHOB
. OKBMBAneHTHasa cxema geTekrtopa
a) Llenb nocTtositHHOro TOKa
b) WHTerpupytowasn uenoyka
c) AunddepeHumpyrowas Lenoyka
d) KombuHmpoBaHHasa nHTerpmpyoLwas - gudpdepeHumpyroas uenoyka
. YcnoBusa nepegayn MMMNynbCHOrMO CUrHama curHana C geTeKkTopa Ha pacCTosiHMe npu
nomoLum kabens
a) CornacoBaHue C BOSTHOBbIM CONPOTUBIIEHMEM Kabens
b) MNpeaoBaputensHoe ycuneHue curHana
C) YcuneHue u cornacosaHue
d) MNpsamasa nepegaya c geTekTopa
. CornacoBaHue geTtekTopa ¢ BXOAHbIM CONPOTUBNEHNEM NpeayCcunuTens
a) BxogHoe conpoTtueneHne ycunutens scerga donblie RH getektopa
b) BxogHoe conpoTuBreHue ycunutens Bcerga MeHolle RH getektopa
c) BxogHoe conpoTMBneHMe ycunuMTenst 3aBUCUMT OT Tuna YCUNUTENda: TOKa Wnu
HanpsHXeHus
d) BxogHoe conpoTMBrEHNE yCUNUTENSA MOXET ObITb NOOLIM
. OCHOBHbIE TUNbI yCUnUTENen, NCnonb3yemblx Npu paboTe ¢ geTekTopamu
a) Ycunurtenu Toka
b) Ycunutenn HanpsikeHus
C) 3apsagoyyBCTBUTESbHBIE YCUNUTENN
d) Tvn ycunutens onpegenseTcs ycnosnuammn paboTel AeTekTopa u TUNOM aeTeKkTopa
. PaboTta ycunurtenen B ycnosusix 60nbLUMX 3arpy30K AeTekTopa Ha nyyke
a) Heobxoammo npuHATE Mepbl MO POPMUPOBAHMIO AHANIOrOBOr0 CUrHana c Lerbto
yKopadmBaHus cnaga (xsocrta)
b) Heobxogum ycunurens C LUMPOKOW NOSTIOCON NPONYCKaHUA
c) Heobxoamm ycunutenb NOCTOSIHHOrO TOKa
d) Jlydwe paboTaTb 6€3 ycunurens
MpenmyLLecTBO TOKOBOrO yCUNUTEnNs
a) Manoe BxogHOe COnpoOTUBIEHNE
b) Bbicokas 4yBCTBMTENBLHOCTL
C) Xopollee OTHOLWEHNEe cUrHan/wym
d) Bbicokas NIMHEMHOCTb Nepefayn curHana
HaBoaku B 3n1eKTPOHHBIX CXeMax
a) HaBogkn Ha aneKkTpPOHHble CxeMbl 0OyCnoBrneHbl HErpaMoTHbIM 3a3eMSIeHNEM U
HanU4Ynem UCTOYHMKOB 3NEKTPOMAarHMTHOIO U3NnyyYyeHns
b) HaBoaku obGycnoBneHbl camMm AeTEKTOPOM
C) HaBopaku cBsi3aHbl C NNIOXMM corflacoBaHuem kabenen
d) HaBoakm o6ycnoBneHbl HECOrnacoBaHHOWM NOSIOCON NPOMNYCKaHUSA yCUnNuTens
LUymbl ycunutenemn, NponcxoxaeHue WymMoB
a) VICTOYHMKOM LIYyMOB B YCUNUTENAX SABMASKOTCA KOMMOHEHTbl CXeMbl (Pe3ncTopsbl,
€MKOCTU, TPaH3UCTOPbI)
b) Wymbl 06ycrnoBneHbl HannumemM napasnTHbIX 0bpaTHbIX CBA3EN



c) Lymbl cBSiI3aHbI C NSIOXUM 3a3eMSieHUEM
d) Lymbl 06ycnoBneHbl NNOXMM 3KpaHMPOBaHUEM
10.Cnocobbl 60pb6bI € LWyMaMu B yCUNUTENAX
a) Bbibop onTMManbHOM NOMOChl NPONYyCKaHMsA B COOTBETCTBUM C (DOPMOM CuUrHana c
aeTekTopa
b) MhTerpupoBaHue curHana
C) VIameHeHne HanpspkeHns NUTaHns yeunuTens
d) OkpaHupoBaHue
11.dopmumpoBaHMe NOrMYECKMUX CUrHANoOB C AETEKTOPOB
a) Jlornyecknin curHan opMmMpyeTca C MOMOLLBbK OrpaHuYUTENEen amnnuTygbl Ha
anopax
b) INornyecknin curHan popmupyeTcs Ha NMNHUAX 3a4EPXKKN
c) Jlornyecknin curHan popmMmpyeTcst C NOMOLLBbIO MOPOrOBbIX CXEM — MHTErpasnbHbIX
ANCKPMMUHATOPOB
d) Jlornyeckunin curHan popmMmpyeTcsa ¢ NOMOLLBIO AnddepeHumpyroLen Lenovkm
12.CxeMbl TO4YHOM BPEMEHHOW NPUBA3KN K MOMEHTY NPOXOXAEHUS YacTULbl Yepes AeTeKTop
a) CxeMmbl C (pMKCUPOBaHHBLIM MOPOrom no nepeaHemy (PpoHTy
b) C nomowbto anddepeHumpoBaHns
c) C nomMoLLbO NHTErPUPOBaHUSA
d) ®opmupoBaTtenu co cregaimm noporom
13.MeToabl coBnageHun, aHTUCOBMNAaAEHUIN, UCNOfb3yeMble B (hM3n4eCcKkon annapartype
a) MeTtog coBnageHns BO BPEMEHW NIOMMYECKUX CUTHASMOB C AETEKTOPOB C MOMOLLBIO
3aePXXKN CUrHanoB OTHOCUTESNBLHO Apyr Apyra
b) Opranusauus coBMnageHun ¢ NMOMOLLbIO  nocnegoBaTeNbHbIX
pe3ncTopoB, yNpaBrisieMbIX TAKTOBbIM reHepaTopoMm
c) OpraHusaums coBnageHuim ¢ NoMoLLbo ocuunnorpada
14.3mepeHne amnnuTyabl UMMySbCHbIX CUrHanoB
a) lNyTem MHTErpnpoBaHNs Ha NHTENPUPYIOLLIEN LEeNOYKe N N3MEPEHNSA BONbTMETPOM
b) MNyTtem npeobpasoBaHus amnNAMTyabl UMMNYBCHOMO CUrHana B 3apsj Ha eMKOCTH, a
3aTeM B OIMTENbHOCTb NPSIMOYrOfIbHOrO CUrHana npu paspsae eMKocTu
c) C nomoLLbo MHTErpanbLHOro AMCKpuMmMHaTopa
d) C nomowbto guddepeHumnanbHOro gMckpummHaTopa
15.M3mepeHmne KOPOTKMX BPEMEHHbIX UHTEPBAOB
a) MeTopg npaAmMoro koanpoBaHus cTapT - CTon
b) MeTtoa npeobpaszoBaHns KOPOTKMX BPEMEHHbBIX MHTEPBASIOB (~ HC) B ANTMHHbIE (MKC)
C nocrneaytoLien oundpoBKOn
c) C nomoLLblo MHTErpupyroLLEero ycunutens
d) C nomoLbto 3apago-4yBCTBUTENBHOIO YCUNUTENS
16.KpemMHueBble boToyMmHOXMUTENU. OCHOBHbIE NpenmyLLecTBa nepeq ey
a) bonbLuon KO3aPULMEHT yCHUNeHuns
b) Bbicokaa a(peKkTMBHOCTb, HEYYyBCTBUTEMBHOCTb K MarHUTHOMY MOS0, HU3KOoe
HanpsbKkeHue NUTaHna
c) Manble wymbl
d) PagnaumoHHasi CTOMKOCTb
17.06nactu npumeHeHus Y
a) B cuMHTUNNAUMOHHON MeToauKe
b) Perncrtpaumst 0OANHOYHbBIX (POTOHOB



c) Pabota B obnactu permctpaumm ynbTpadmoneToBoro nanyyeHns
d) Pabota B o6nactu BbICOKMX TemnepaTyp
18.06nacTtb NpMMEHEHNs 3apaa0-4yBCTBUTENBHOMO YCUNUTENS.
a) nnag
b) MasoBble geTekTopbl
c) oY
d) SiPM
19.06nacTtb NnpuMeHeHns unandeckon annapaTypbl B cTaHgapte NIM
a) NpeobpasoBaHne aHanoroBon MHopMaunm B LMGOPOBON OBONYHbIN KOA
b) Opranusaums ObiCTpon NOrnkM ans oTbopa None3HbiX CoOobITUN
c) bbictpas obpaboTka uUMpOBON MHOPMaUUN B TPUITEPHBLIX cucTemax otbopa
nonesHbIX CobbITUI
d) OpraHusaums csa3n usndeckon annapatypbsl ¢ 9BM
20.06nacTtb npumeHeHns umsmyeckon annapatypbl B ctaHgapte CAMAC
a) Pabota ¢ HaHOCEeKYHOHbIMU FIOrMYeCKUMU curHanamm (ycuneHme, opMmmpoBaHme,
noruka)
b) MNMpeobpasoBaHne aHanoroson MHGoOpmaLmm B LMPPOBON ABOUYHLIN KOA U CBA3b C
OBM
C) YcuneHue curHanos c geTekTopa
d) OpraHusauus TpurrepHbIX cUcTemM 0TOopa NONE3HbIX COOLITUIN BLICOKOTO YPOBHS

20.2 MNMpomexyToyHasa aTrecrtaumsa
lMpomexyToyHas aTTectauusi N0 AUCUUNSIMHE OCYLLECTBNSAETCA C MOMOLLbI  cnegylowwmx
OLIEHOYHbIX CPeacTB:

CobecenoBaHune No ak3aMmeHauUOHHbIM bunetam

YpoBeHb
KpuTepun oLeHnBaHNA KOMMETEHL NI cpopmmpoBaH LLkana oueHok
HOCTU
KOMMeTeHuunn

CTyneHT oTBeYaeT Ha 2 Bonpoca M JONONHUTENbHbIE lNosbiweHHbIl Omnu4Ho
BOI'IpOCbI ypoeeHb
CTyoeHT oTBevaeT Ha 2 BOMpoca, MMEKTCA HETOYHOCTH, Gaszoeniti Xopouwio
HeT OTBETOB Ha AOMNOJIHUTENbHbLIE BOMPOCHI ypOo8eHb
CTyoeHT oTBeyaeT Ha 1 BOMPOC, UMEKTCA HETOYHOCTW, lNopoeosnili YdoesrnemeopumeribHO
OTBEYaEeT Ha AOMOMHUTENbHbBIE BOMPOCHI YpPOBEHb
CTyoeHT He OTBEYaET HY Ha BOMPOCHI HX Ha - HeydosnemeopumersnsHo
OONOMHUTENbHbBIE BOMPOCHI

20.2.1.MepeyeHb BONPOCOB K 3K3aMEHY:

LLlymbl aMnnnMTyAHOro CrekTpoMeTpruyeckoro Tpakta n 6opbba ¢ HUMK.
NCTOYHMKM paanoakTUBHOIO U3NyYeHUss U UX BUAbI.

HennHenHble MeToab! BblAENEHNA U 0T6opa OETEKTOPHbIX CUTHAIOoB.

H W DM

NcToYHMKN pagnoakTnBHOIO N3ny4vyeHna n nx snabl.



[onroBpemeHHble 1 NPeLN3NOoHHbIE U3MEPEHNS, METOObI U TEXHUKA MX 0becrneveHus.
[leTekTopbl U UX cUrHanbl.
HenuHenHble MeToabl BblAeNeHUs 1 0TOopa AETEKTOPHbIX CUrHaroB.

,D,eTeKTOpr N NX CUrHans.bl.

© © N o O

Pa3BuTre 6a30BbIX HaNpaBneHW CNEKTPOMETPUN SOEPHbBIX U3NYYEHUIA.

10. JlnHenHble meToabl 06paboTKN CUrHaNoB AETEKTOPOB.

11. Ba3oBble HanpaBneH1si BO BPEMEHHOM aHanmn3e 1 ero aNeKTpoHHbIe CPpeacTBa.
12. CTOYHMKIN pagnoaKkTUBHOIO NU3NYyYeHUs N X BUAbI.

13. HenunHenHble MeToabl M 3NEKTPOHHbIE CPEeACTBaA UX peanuaaumn.

14. CTOYHMKN pagnoaKkTUBHOIO U3NyYeHUs N X BUAbI.

15. AMNNMTYOHbIA aHanm3: OCHOBHbIE NapameTpbl 1 6a30Bble 3NEKTPOHHbIE CpeacTBa.
16. JlnHenHble meToabl 06paboTKN CUrHaNoOB AETEKTOPOB.

17. MeToabl coBnageHUn 1 aHTUCOBMNAAEHNI, U SNEKTPOHHbIE CpeacTBa X obecneveHus.
18. JInHenHble cXxemMbl U TEXHUKA NOSyYEHUsT U OTOOpa AETEKTOPHbLIX CUTHAMNOB.

19. MeToabl 1 TEXHMKA U3MEPEHUSI UHTEHCUBHOCTU N3NYYEHNS.

20. JInHenHble cxeMbl U TEXHMKA NONyYeHNs 1 0TOopa AETEKTOPHbLIX CUrHAMNOB.

21. MeToapbl N TEXHUKA NBMEPEHUST MIHTEHCUBHOCTU U3NYYEHUS.

22. JInHenHble cXeMbl U TEXHUKA NONyYeHNss U 0TOOPa AETEKTOPHbLIX CUrHANoB

23. MeToapbl 1 TEXHUKA N3MEPEHUSI MIHTEHCUBHOCTU U3NYYEHUS.

24. JINHelHbIe CXeMbl U TEXHMKA NONyYeHUst 1 0TOopa AEeTEKTOPHbIX CUrHarOoB.

MpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBMM C [MONOXEHMEM O MPOMEXYTOYHOMN
aTTecTaumm oby4aroLLMXCs Mo NporpaMmam BbiCLLEro ob6pasoBaHus.



