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PABOYASA NPOMPAMMA YYEEHOW OUCLUUNINHbBI
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1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbHOCTU:
14.04.02 ApepHble puU3mka n TEXHONOMK

2. Npodunb nogroTroBku/cneumannsayms:

dun3mrka aTOMHOro siapa n YyacTtuu

3. KBanudcumkauma BbinyCKHUKaA: MarucTp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIINHDbI:

Kadeapa ssaepHon pusnkm

6. CoctaBuTenu nporpaMmmbil:

K.(h.-M.H. MaBpunos NeHHaann EBreHbeBmY, accucteHT CabypoB AHaTtonui Hukonaesmy

7. PekomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM hmsndeckoro gakynbteTa, npoTtokon Ne6 ot 26.06.2024
8. YuebGHbIn roa: 2024/2025 CemecTtp(bl): 2

9.llenn 1 3apaum y4eO6HON ANCLUMNNUHDI

Llensmu oceoeHusi yuebHOU OucyurniuHbl 181151H0MCH:
- AaTb CTygeHTaM npeacraBineHne 0 COBPEMEHHOM 3MEKTPOHHON 6ase NOCTPOEeHUs
nccnegoBaTenbCkUX Y NU3MEpPUTENbHBIX CUCTEM, MPUMEHSAIOLLMXCA (PU3MKaMK -
3KCnepuMeHTaTopamu, paboTarowmmmn B 0611actn SaepHoOn pusnkm n unsmku
3NeMeHTapHbIX YacTul,



3adayu y4ebHoU OucyunuHbI:
- OCBO€EHMWE CTygeHTaMu Hanbornee obLmx MeTogoB NOCTPOEHNUS BCTPOEHHbIX
yNpaBnsoLWmnx cMcTtem Ha 6a3e MUKPOKOHTPONMEPOB U UX MPUMEHEHME ANg
nccnegoBaHns U3NyvyeHnn pagmoakTUBHBIX MICTOYHUKOB Y YaCTUL, BbICOKOW SHEPTUN.
- BblpaboTaTb hM3n4ecKknii NOAxXoa K NpoLeccamM B SNEKTPOHHbIX KOMMOHEHTaX, Lensax un
yCTPpONCTBaxX, MOHUMAaHWE NMPUHLMNNArbHbIX BO3MOXHOCTEN U OrpaHNYeHnin
9NEKTPOHHbIX YCTPOUCTB.

10. MecTo y4yebHOM ancumnnnHbl B cTpykType OOI:
OucumnnuHa oTHOCUTCS K BapuaTmMeHOM Yacty unkna b1.B.[0B (AucumnnuHel no BeIGOpy).

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHE/MOAYNIO (3HAHUSA, YMEHUA,
HaBblKW), COOTHECEHHbIe C NNIaHUPyeMbIMU pe3ynbTaTaMU OCBOEHUSA obpasoBaTeNibHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMUN UX OOCTUKEHURA:

Kopn HaseaHwne Koga(bl) MHankaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHus
KOMMeTEHL MM

3HaTb: MPOLECCHI B 3NIEKTPOHHbLIX KOMMOHEHTAX,
LensiX 1 yCTPOMCTBax, NoHMMaHue
3HaeT NpoLecChi B | npyuHLMnManbHBIX BO3MOXHOCTEN 1 OrpaHiYeHui

SNEKTPOHHBIX 3MNEKTPOHHbIX YCTPOWCTB, MeTOAbl UCCIeA0BaHWI
KOMMOHEHTaX, UensaX | y namepeHwii, npuMeHsiioLLecs pusnkamu-
W ycTpoucTeax, aKcnepumMeHTaTopamu, paboTatoLwymm B
noHUMmaeT obnactu sigepHomn husukn 1 U3nKu
npuHUMnuarnbHble anemeHTapHbIX YacTuL;
BO3MOXXHOCTU U
orpaHunyeHns yMeTb: BblOMpaTb METOA N3MEPEHMUI U
SIEKTPOHHBIX 06paboTKN aKCNepuMeHTanbHbIX pe3ynbTaToB
MK-5.6 | YCTPOWCTB, METOLOB | npy nnaHMpoBaHWM SKCNEepUMeHTa ans
CrocoBen nc-cnefosaqumn n npoBeAeHUs UCCNeaoBaHNin N3nydYeHni
namepeHmnn, pPasnNUYHbIX PASMOAKTUBHBIX UCTOYHMKOB U
OCyLLecTBIATL NPUMEHSOLLMXCA YacTuL, BbICOKOW 3HEprum
KOHTPOnb, puarkamn-
ﬁﬁ;i";g?;”}:ﬁ: 3KC“epé"MeHTaT0pa BrnageTb (MMeTb HaBbIK(M)): NPaKTU4ECKUMU
Bes0nacHof M6V's PadoTalLMMN B | Hapbikamu NPUMEHSITL Ha NPaKTVKe obLumre
sKCrNyaTaLM 00nacTu siAepHon MeToAbl U3MEPEHUI 1 0OpaboTKM
Tennon 1 U3NKN U DU3NKN SKCMEPUMEHTarbHbIX Pe3yrbTaToB, )
MK-5 ANEKTPOOBOpYIOE ANeMeHTapHbIX ncnonb3yembix Npy NpoBeAeHNe 1ccneAosaHni
VS, HacTuu,. M3ry4eHnit PaInoaKTUBHbIX MCTOYHMKOB 1
M — YacTuL, BbICOKOW SHEPIUM.
NAPOreHEpATOPOB 3HaTb: COBPEMEHHYI0 3TIEKTPOHHY Gasy
A3C., a Takke MOCTPOEHUS UCCNEefoBaTENbCKUX U
OCHOBHbIX N3MEPUTENbHBLIX CUCTEM, MPUMEHSIIOLLINXCS
hoHA0B durankamu - aKCrepUMeHTaTopamu,
PEaKTOPHOrO B pa6oTatoLmmMm B 06acTu a4epHoOn U3NKK 1
napeer h13KKM SNEMEHTapHbIX YacTuLl.
otaenexus ASC. NpaKTUYeCcKUMU

HaBblkamy Bbibopa yMeTb: Mcnonb3oBaTh 06LWme MeToabl
CXEMOTEXHUYECKUX | nocTpoeHUs cucTem n3MepeHuin n obpaboTku
MK-5.8 | PELUEHUN N pacHeTa | gkcneprMeHTarnbHbIX Pe3yrnbTaToB U NPUMEHSITb

napamMmeTpoB 1 MX Ana UccrnegoBaHns UsnyyYeHui

pexvmoB paboTbl pPafMoaKTUBHbIX MCTOYHUKOB U YacTUL, BbICOKOWM
3MEMEHTOB CXEMbI SHEpIUU.

ANs peLleHnst

KOHKpPETHbIX 3a4a4. | pnafeTb (MMeTb HaBbIKW): MPaKTUYECKUMM

HaBblkaMU BbIGOPa CXEMOTEXHUYECKMX PeLUEHNI
1 pacyeTa napamMeTpoB 1 PeXNMOB paboThl
3MEeMEHTOB CXEMbI A5 PELIEHUS KOHKPETHbIX
3agay




12. O6beM AUCUMNNUHBbI B 3a4eTHbIX eanHMuax/vyac.— 4/144.

dopma NpoMeXyTOUYHOM aTTecTauum - 9K3ameH

13. TpyaoemKocTb No BuAam y4ebHou paboTbl

TpyooemMKocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
2 cemecTp
AyauTopHble 3aHATUSA 56
nekumm 18 18
B TOM 4uUcne: npaxkTuyeckne 38 38
nabopaTtopHbie
CamocTosiTenbHas paborta 52 52
B TOM Yucne: kypcosas pabora (npoekT)
KoHTponb 36 36
dopma NpoMEXYTOYHOM aTTecTaLmm Ok3ameH Ok3ameH
NToro: 144 144

13.1. CogepxaHne gUCUUNIINHLI

n/n

HavnmeHoBaHue pasgena
OUCLUMNIUHBI

CopepxaHue pasgena aucUuUnnHbl

Peanusauus
pasgena
ONCUMMIWHBI C
NMOMOLLbIO
OHMawnH-Kypca,
OYMK *

1. Jlekuum

11

LWymbl amnnuTyaHoro
CMEKTPOMETPUYECKOTO
TpakTa n 6opbba ¢ HUMM.

Odvncnponopuusa npy NOTeEpPsIX 3HEprun YactTuyamm B
aetektopax. LymoBble chakTopbl B yCTpONCTBAX
aetektnpoBaHusa Ha npumepe MMO. Yecunutens —
AKTUBHbIV YETbIPEXMOMOCHUK N €ro LWYMOBbIE
cocTtaBnsaowue. LLlymoBbie xapakTepuCTUKKM TpakTa
peructpaumm nsnyyenus. LLymsl B Havane
M3MEpPUTENbHOrO TpakTa.

1.2

HenvHenHble meToabl
BblaeneHus u otbopa
OETEKTOPHbLIX CUTHaroB.

O6Lwme NonoxeHnsa n HekoTopble 3amevaHns. Bugpbl
cuUrHanoB u cpepa Mx npumeHeHus. HenvHenHsIn
MeTod — YHUPULMPOBAHHbLIA BapuaHT BblaeneHus
WHdOpMaLMN C AETEKTOPHbLIX YCTPOUCTB.
OunckpumMmnHauma — ocHoBa HeNMHeNHoro Metoda u
ee Buabl. OrpaHuyeHne — 6asoBas HenMHeHas
onepawus nonyvyeHuss curHanos. TexHuka
OrpaHuWyeHus CMrHanoB U ee OCHOBHbIE
pasHoBugHocTu. Cenekuus — dopma HENUHENHON
06paboTkn 1 BblgeneHns curHanos. Peanunsauus
HerlMHEeNHbIX METOO0B B CTPYKTYpaX 3r1eKTPOHHON
TEXHUKN.

13

HenwvHenHble meToObl U
3NEeKTPOHHbIE CpeacTBa UX
peanusauumn npu
amMnInTygHOM aHanmse

TpeboBaHns K QUCKPUMUHALUW MPU aMNNIUTYAHOM
aHanuse. WMHTerpanbHbIA ANCKPUMUHATOP —
CTPYKTYypa v cdpepa npuMeHeHus.
OudpepeHunansbHbIi AUCKPUMUHATOP — CTPYKTYpa,
ee cocTaB U 0cobeHHOCTU. QNEKTPOHHLIE CpeacTBa
ONCKPUMUHALNN 1N BapUaHTbl UX UCMIONHEHUS.
TpeboBaHuUs Kk QUCKPUMUHALUW MPU BPEMEHHOM
aHanuse. bbICTpbI AUCKPUMUHATOP MO (PPOHTY
BXOOHOro curHana. dopmupoBaTenb BPEMEHHOM
OTMETKM MO nepeceyveHunto Hyns. beicTpbin
ANCKPMMMHATOP MO MNOCTOSHHOW YacTu curHana.
MoBbIWEHNE BO3MOXHOCTEN BBICTPbIX
ONCKPMMWHATOPOB M paclunpeHne cdepbl nx




NPUMEHEHNA.

14

MeToabl coBnageHui un
aHTMCoBMNaAeHun, u
3NEKTPOHHbIE CpeacTBa UX
obecneyeHus.

Cdbepa npyumMeHeHUs MeTO4OB COBMaaeHun n
aHTMcoBnageHnin. OCHOBHbIE MOMOXEHUS MeTOA0B
coBnageHnn n aHtucoenageHuin. CTpyktypa 6a3oBbix
cpencTB peanusaunn metoaa cosnageHun. Cxemsol
aHTMCOBMAaAEHN, X OpraHM3aumnsi n TUMOBbIE
CTpyKkTypbl. OCHOBHblE MAapaMeTpbl CXEM
cOoBMNageHun n aHTUcCoBNaaeHun.
3KcnepuMeHTarnbHble UCCIegoBaHNS Ha
COBPEMEHHOM 3Tare 1 TeHOeHUMS pa3BUTUS CPEaCTB
otbopa cobbITui.

15

MeToabl u TEXHUKa
N3MEepPEHNST MIHTEHCUBHOCTYU
N3NyYeHus.

3agayn namepeHus cpeaHen 4acToTbl NOCTYNNEHUS
cobbiTnin. UamepeHune cpegHen 4acToTbl
nocTynneHus cobbiTU aHanoroBbIM MeTOL0M.
LincppoBbie namepntenu ckopocTun cyeTa cobbITUN.
CueTHbI MeTo, — Gasa ans aKcneprMeHTarnbHbIX
nccnegoBaHun. TexHuka ero peanuaauuun. 3agayv u
poJSib MOHUTOPHOIO kaHana. >Knsoe n mepTeoe
BpeMSs Npu perncrpaumm cobbITun.
YHUdMUMPOBaHHbIE METOOUKM PErMCTpaLmm CHETHOW
nHdopmaumu.

1.6

AMNANTYOHbLIA aHanms:
OCHOBHbIE NapameTpbl U
Ba30Bble 3MNeKTPOHHbIE
cpeacTBa.

HasHa4yeHue n ponb aMmnnMTygHOro aHanmaa.
TunoBow n3amepuTenbHbIN TPAKT AN aMnNaMTyAHOro
aHanusa. OCHOBHbIE XapaKTepPUCTUKN aMNANTYLHOTO
CMEeKTPOMETPUYECKOrO TpakTa. AHanoro-uugpoeoe
npeobpasoBaHue TUNa «amnnutTyga — Bpemst —
kog» (A-T-C). lNpeobpasoBaHne aMnnmTyabl
curHana B gnuteneHocTb (A-T). NpeobpasoBaHue
ANUTENbHOCTU MHTepBana B undposon kog (M-C).
AHanoro-uuncpoBoe npeobpa3oBaHne METOAOM
nopaspsigHoro B3BelnBaHus. HenocpeacteeHHoe
aHanoro-u1Mdgposoe npeobpasoBaHne B popme
NPsSIMOro KOAMPOBaHUs. AHaroroBble NPoOLECCopbl —
COCTaBHas 4YacTb NPELM3NOHHbIX U3MEPEHMI

1.7

basoBsble HanpaBneHuna BO
BpEMEHHOM aHalln3e n ero
ANEKTPOHHbIE CpeacTaa.

TunoBow BapuaHT U3MepMTENbLHOIo TpakTa Ans
BpeMeHHOoro aHanunsa. OCHOBHble MeTOAbI
n3mMepeHus AnUTEeNbHOCTU NHTEPBANoB BPEMEHMN.
MeToamnyeckne acnekTbl BPEMEHHOro aHanusa
MUKPOCEKYHAHOro AnanasoHa. JOneKTPOHHbIe
CpeacTBa M3MepeHns MHTepBaroB BPEMEHU
MUKPOCEKYHAHOro AnanasoHa. HaHoceKkyHOHbIN
BPEMEHHOW aHanuns3 un ero dNekTPoHHbIE CPeacTBa.
KocBeHHble MeToAbl UIBMEPEHUSA NHTEPBAIIOB
BpeMeHW B HaHOCeKyHAHOW obnacTtu. Nameputenu
WHTepBanoB Tuna «Bpems — amnnutyga» (t-A) n nx
pasHoBugHocTu. iamepuTtenu Tuna «Bpems —
amnnuTyga — Bpems — kog» (t-A-T-C) n nx
BapuaHThl. Lindpposkie namepntenu nHtepsanos
HOHWYCHOrO Tuna. MIHTepnonsunoHHble nsmepuTenu
HaHOCEKYHAHbIX MHTEPBanoB BPEMEHHU

1.8

PasButre 6a3oBbix
HanpaBneHumn
CMEKTPOMETPUM AOEPHbIX
N3nNyyYeHuni.

OcHoOBHble MoandUKaUMmM aMmnamMTyaHoro
MynbTucpakTopHoro aHanuaa. Cesoeobpasme dopm
BPEMEHHOro MyrnbTUaKTOPHOro aHanuaa.
MHorogeTekTopHble n3mepeHus — ofgHa U3 opm
aMnnNuTyaHOro UNn BpeMEHHOro MynbTUaKTOPHOro
aHanusa. Oco6eHHOCTU MHOrOAETEKTOPHOrO
BPEMEHHOro aHanmM3a HaHOCeKyHAHOro AnanasoHa.
MynbTuckannepHbli aHann3 B UaMepeHum
WHTEHCUBHOCTU N3Ny4YeHnn. ameputenbHblil TPakT ¢
OUMNPOBLLUKOM CUrHaNoB AeTEKTOPHbLIX YCTPOUCTB.

19

[onroBpemMeHHbIe n
npeun3noHHble namepeHua,
MeToObl U TEXHUKa UX

[onroBpemMeHHble N3MEPEHNsI N CTabUIMbHOCTb
napamMeTpoB CMEKTPOMETPUYECKOrO TpaKTa.
Mpeun3noHHasa CNeKTPOMETPUS U HEKOTOPbIE




obecnevyeHus.

acnekTbl ee peanusauuun. Ctabunmnsaums Tpakta
M3MepeHui NonynpoBOAHMKOBOIO CNekTpoMeTpa
3Heprnn. CUMHTUNASIUMOHHBIA CNEKTPOMETP 3HEPTUit
1 ocobeHHOCTM cTabunmsaumm ero Tpakra.
Ctabunmsauns napameTpoB BPEMEHHOIO
CMEKTPOMETpPA BbICOKOrO paspeLleHus.
Ctabunusaumsi Tpakta NyTeM CpaBHEHUS ero
3a€pPXKKM C 3TANIOHOM.

2. NpakTn4yeckme 3aHATUA

[eTekTop anemMeHTapHbIX

OKBUBAreHTHas cxema aetekrtopa. Belbop

Harpy3o4Horo pesuctopa. CornacoBaHue gertekropa

2.1 YyacTul, Kak MICTOYHUK C())BXO,EI,HbIMI/I napameTpamu yCI/IFJ>'II/I6TeJ'IF|. -
nTuMansHoe cornacoeaHve. Pabota geTtektopa Ha
onekTputeckoro curhana. BbICOKOYaCTOTHbIN Kaberb.
Knaccudukauymnsa ycunurenen B 3aBUCUMOCTHU OT
29 Ycunutenu B geTekropax 3ajauu, pelaemon aeTekTopom. TokoBble i
‘ SMeMeHTapHbIX YacTuLl,. yCUnuUTenu, yCUnuTenu HanpspkeHns,
3apsA0vYBCTBUTENbHbIE YCUNUTENW.
Ananorosas obpaboTka opMbl curHana.
23 dopmMmmpoBaHue curHana ¢ | YkopaumsaHwue curHana. lpmeeaeHune curHana c i
‘ AeTekTopa. AeTeKTopa K CTaHAapTHOM noruyeckon dopme.
PopmmpoBaTenu, ANCKPMMUHATOPbI
. Knaccudeckne cxemMbl COBNageHnn un
MeTog coBnageHuin un y
2.4 o aHTucosnageHun. Cnocobbl NOBbILLEHNS BPEMEHHOIO -
aHTVUCOBMNAaAEHNN. 9
paspeLleHnss CXem COBNageHuN.
Cnocobbl M3mMepeHnst KOPOTKUX BPEMEHHbIX
2.5 BpemeHHble namepeHus. -
nHTepsanos. MeTtog Bpemsa-amnnuTyga-umdgpa
Cnocobbl namepeHns amnnuTyabl UMIyNbCHbIX
AMNnnTyaHble
2.6 curHanos. OgHokaHanbHble aMNANTyaHbIE -
pacnpegeneHus.
aHanusartopsbl.
Cnocobbl npeobpasoBaHns aMnnTyAbl UMMYILCHOMO
MpeobpasoBaHne . -
2.7 curHana B uMdpoBOW ABOUYHbIN KOA. -

amnnuTyaa-kop.

MpeobGpasoBaTeny napannenbHoro Tuna.

13.2. Tembl (pa3genbl) AUCUMNNWHBI U BUAbI 3aHATUN

Ne
n/
n

Buabl 3aHATUIN (KONTMYECTBO YacoB)

HanmeHoBaHue TemMbl
(pasgena) gucumnmuHel

JNekuun

CamocTosiTenbHas

MpakTnyeckme
paboTta

JTabopaTopHble

KoHTp
onb

Bcero

LLymbl amnnnuTygHoro
CMNEKTPOMETPUYECKOTO
TpakTa n 6opbba ¢
HUMMWU.

16

HenuHenHble meToabl
BblgeneHus n otbopa
OETEKTOPHbIX CUTHANoB.

16

HenuHenHblie meToabl U
3MEKTPOHHbIE CpeacTBa
nX peanusauuu.

16

MeToabl coBnageHun n
aHTMcoBMNaaeHUn, n
3NEeKTPOHHbIE cpeacTea
nx obecneyeHus.

16

MeToabl 1 TeXHWKa
n3mepeHus
WMHTEHCUBHOCTM
N3nyveHus.

16

AMNNUTYAHBLIN aHanua:
OCHOBHbIE NapamMeTpbl U
6a30Bble AMEKTPOHHbIE
cpencTsa.

16

Ba3soBble HanpasneHus
BO BPEMEHHOM aHanuse
N ero aMneKTPOHHbIe
cpeacTBa.

16




PassuTtue 6a3oBbIx
HanpaBneHun
CMEeKTPOMETPUM
SIAEPHbIX U3ITYYEHUN.

[onroBpeMeHHble n
Npeun3noHHbIE

9 | namepeHus, metoabl u 2 4 6 4 16
TEXHMKa UX
obecneyeHus.

NToro: 18 38 52 36 144

14. MeToaunyeckme ykasaHusa ans oby4arolmxcsa no 0OCBOEHUIO ANCLUNIINHDI

N3noxeHne maTepuana npenogasatenemM HeobxooMmo BecTu B opme, OOCTynHou [nns
noHMMaHua. [Ona ynydweHuss ycBoeHuss y4ebHoOro wmaTepuana HeobXoAMMO NPUMEHATb
TpaauUMOHHbIE U COBPEMEHHbIE TexXHW4Yeckue cpeactsa obydeHus. [Ana camMOCTOSATErNbHOro
n3ydeHnss BblOupatoTca pasgenbl  AUCUUNAWHBI, YCBOEHWE KOTOPbIX Heobxogumo Aang
BbIMNOJSTHEHUS NPAKTUYECKNX 3aHATUN.

CTyoeHTamMm Ha nekumsix HeobxoaMmo BecTuM MOAPOOHbLIM KOHCMEKT U cTapaTbCA MOHATb
MaTepuan AUCUUNIINHBI, He CTECHATBLCA 3aJaBaTh NpenogaBaTernto BONPoCk! Ans yriny6bneHHoro
NOHUMaHNA KOHKPETHbIX npobnem. [Ona nomHOro noHMMaHWa martepuana crnegyet akTUBHO
NCNOoNb30BaTb KOHCYNbTaUMWN U NpakTUYeckne 3aHAaTusS. Henb3a octaBnsiTb HEsICHbIE BOMPOCHI,
cnefyeT nyyuwe roToBUTbCA K MPaKTUYECKUM 3aHATUMAM. [Ans caMOCTOATENBHOrO U3ydYeHUus
pasgenoB OMCUMNANHBI, PEKOMEHAOBAHHbIX NpenogaBatenem, HeobxoaMMo UMETb YyYebHUKN
N3 crnmcka OCHOBHOM UK SOMOMHUTENbHOW NnuTepaTypbl.

15. lMepeyeHb OCHOBHOM WU [OMNONMHUTENbLHOW nUTepaTypbl, PECypCcCOB WHTEpHeT,

HeoOGXxoAUMBbIX Af1I OCBOEHUS AUCLUNIIUHBI (criucok numepamypbl 0pOPMISEMCs 8 COOMEememeauu
¢ mpebosaHuamu TOCT u ucrionb3yemcs obwast ckeo3Hasi Hymepauyusi 0119 8cex 8uG08 UCIMOYHUKO8)
a) ocHoBHasi nuTeparypa:

Ne n/n McToYHMK
Crapocenbckuii B. . ®usnka nonynpoBoAHNKOBbLIX MPUOOPOB MUKPOINEKTPOHMKN : y4ebHoe
1 nocobuve ang crtya. By3oB, oby4. no HanpasneHuto nogrot. 210100 "OnekTpoHuka un

MukpoanekTpoHuka" / B.W. Ctapocenbckun .— M. : KOpant, 2011 .— 463 c.

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

2 Hayvana anekTpoHHbIX METOA0B saepHon uankun: YyebHoe nocobue.— CI16.: UsgaTenbctBo
«JlaHb», 2016. — 384 c.:

CnpaBOo4HMK MO cpeaHeMy CEMENCTBY MUKPOKOHTponnepos PICmicro, - Cant
http://www.microchip.ru

OpHokpuctaneHble 8-paspsgHble FLASH CMOS MuKpokoHTponnepbl komnanum Microchip
Technology Incorporated PIC16F8xx, - Cant http://www.microchip.ru

Menewko E. A. BeicTpogencTBytolasa nMnynbcHas anekTpoHuka,- bBK 32.973 M.:
5 ®USMATIINT, 2007. — 320 c.
http://knigikachay.ru/bystrodeystvuyuschaya-impul-snaya-elektronika/

6) OONoJIHUTEelNbHad nuteparypa:

Ne n/n NcTOoYHMK

6 LintoBud A. T. AgepHas anekTpoHuka: y4ebHoe nocobue ansa By3oB. - M.: OHeproatommaaar,
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. KoBanbckuia ; nep. ¢ anrn. noa peg. W.B. LWTpaHuxa
.— M. : Atomunzgat, 1972 .— 358 c.

9 Bacunapse C.TI. boicTpogencTeyowwas agepHas anektpoHuka / C. I'. bacunagse .— M. :
OHepromsgar, 1982 .— 160 c.

10 WmunaT, XaHe-Ynepux. MameputenbHas anekTpoHuka B sgepHon duanke / X. LmunaT ; nep. ¢
Hemeukoro KO.A. CemeHoBa .— M. : Mup, 1989 .— 189,[1] c.
LincbpoBasi aneKkTpoHuKa : npakTnyeckoe pykoBOACTBO : [ANns cTyA. dm3. dak. Hepagnodus.

11 npocuns n ctyq. ak. KomnbloTep. Hayk cneumanbHocTen: 010400 - dusuka, 071900 - NHdop-
MaUMOHHbIE CUCTEMBI U TexHonoruu] / BopoHex. roc. yH-T ; cocT.: B.W. 3axapos, 10.I1. CoutHeEB




| | .— Bopoex : UML, BIY, 2011 .— 50 c.

B) MHOPMALIMOHHLIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnansHble pecypcbl MHTEPHET):
Ne n/n Pecypc

12 www.lib.vsu.ru — 3HB BI'Y.

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

16. NMepe4veHb y4e6HO-MeTOAMYECKOTO 06ecneyeHUs Ans CaMoOCTOATeNbHON paboThl

Ne n/n NcTOYHMK
MeToanyeckue pekoMmeHgaLmm no opraHM3aumnmn caMocTosaTeNnbHOW paboTbl CTYAEeHTOB
1 HanpasneHusa 14.04.02. AgepHble pmsnka n TexHonorum, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. — 17 c.

17. OGOpa3oBaTesfibHble TEXHONOrMU, MUCNoNb3yeMble nNpu peanusauum y4ebHOMU
OUCLUMNIUHBLI, BKNOYasi AUCTaHUUOHHbIe oOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0GyyYyeHue):

Mpn  npoBedeHWW  3aHATUM  NO  OMCUMNAMHE  UCMONb3YTCA  criegyoline
obpasoBaTenbHble TEXHOSOMMU:

— aKTUBHbIE N UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOMOIMM NPU NPOBEAEHUMN 3AHATUN:

- TMpe3eHTauMOHHble MaTepuanbl U TexHONorMn npu ob6bACHEHMM MaTepuana Ha
NEKLUMOHHbIX N NPaKTUYECKNX 3aHATUSAX;

- cneynann3anpoBaHHoe obopynoBaHMe npu NpoBeaeHnn nabopaTopHbiX paborT;

— pa3bop KOHKPETHbIX CUTyauun nNpu NOCTaHOBKE Uuenenm u 3agad K paspaboTke
npuKNagHblXx nporpamm, npu Bbibope nporpaMmmMHOro obecneyeHnss no YCTaHOBMEHHbIM
Kputepusim, Npu paspaboTke nporpaMmm no NpeayCcMOTPEHHbIM anropuTMam n metogam

Ana camoctoatensHon paboTbl mcnonbdyetca OBC YHuBepcutetckas OGubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuMeHsemoe npu
peanusauun aucumnnunHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTtaHunoHHbIE obpasoBartenbHble TEXHONormm (40T) NPUMEHSIOTCSA c
ncnonb3oBaHMeM obpasoBaTenbHOro noprana «ANeKTPOHHbIM yHuBepcuTeT BIY».

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIIUHLI:

CneunannsmpoBaHHas mebenb, y4ebHbI cTeHa Ans
N3y4YeHUs OCHOB NPOrpaMMmnpoBaHns LUAPOBLIX
npoLeccopoB, y4ebHbIN CTeHA Anst 3yveHus
MOZEeNMpPOBaHUS 3KCNepPUMEHTarbHbIX CUTHANOB U X
00paboTkM B peanbHOM MacLuTabe BpeMeHM C
MOMOLLIbI0 MMKPOKOHTPOSNEPOB, YYeOHbIV CTEHA AN
MoZenvMpoBaHns undpoBon 06paboTky CMrHanoB B
N3MEepUTENbHbIX CUCTEMaX IU3NYECKOrO SKCMEPUMEHTA,
y4ebHbIV CTeHA, ANst U3yYeHns aBToMaTusaumm
na3mepeHuii ¢ nomowbo 3BM 1 nporpammHo-
yrnpaBnsemMbiX MOAYIbHbLIX CUCTEM, YH4EOHbIV CTeHA, AN
n3y4eHnsi unpoBoN perncTpaunst cobbiTun, N3MepeHns
aMMUTYOHbIX M BPEMEHHbIX pacnpeaeneHun,
WHTeppencoB nepegayn AaHHbix B ABM, y4ebHbIn
CTeHA ANsi U3y4YeHUs1 OCHOB KOMMbIOTEPHOM
ToMorpagumm, y4ebHbIN CTeH AN U3y4YeHUss MHOro-
napameTpuyeckmx U KOppPensuUOHHbIX U3MepeHuii B
saepHon cdusunke Ha 6asze MK. PC IBM

YyebHasi ayamTopus onsa npoBefeHns 3aHATUN
CEeMUHapPCKOro Tuna, TeKyLero KOHTpons v
NPOMEXYTOYHON aTTecTaumnm

r.BopoHex, nnowanb YHmuBepcutetckas, 4.1, nom.l,
ayn. 50601

MNomeleHne ansa xpaHeHnst 1 NpounakTN4eCcKoro HoyTt6yk 15,6" DNS (0164925), npoektop EPSON EB-
obcnyxnBaHusa y4ebHoro o6opyaoBaHus X11, 16yk ASUS VIVOBOOK X507-EJ057, npoekTop
r.BopoHex, nnowanb YHusepcuteTtckas, 4.1, nom.l, BenQ MP515 ST, nepeHOCHOM 3KpaH Ha LwTaTuee
aya. 31 SceenMedia Apllo-T




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

LibreOffice (6ecnnaTtHoe n/nwnn ceobogHoe MO
(nuueHsuns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu ceobogHoe MO
(nuueHsuns: https://get.adobe.com/ru/reader/
legal/licenses)

AyauTtopus ans camocTosTenbHom paboThbl.
r. BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l,
aya. 50711

CneumnanusupoBaHHasa mebenb, komnboTepbl Pentium-
[, 11 (10 wT.), o6 beanHEeHHbIE B NOKanbHYIO CeTb C
BO3MOXHOCTbLIO MNOAKMNIOYEHMS K ceTu «NHTEepHeT».

19. OueHo4Hble cpeacTBa Ansd npoBeneHusA TeKyLI.I,eVI n HpOME)I(yTOLIHOIZ aTtrecTtauum

MopsiAoK OLEeHKM 0CBOEHMS obyvatowmnmmncs y4ebHoro matepurana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHGI:

HaunmeHoBaHve NupukaTop(bl)
rll\;gn pasfena AucLUnvHbI Kona;l((a;;eH AOCTVXEHNA OueHorble cpencTsa
(mogyns) 4 KoMneTeHummn
1. Tembl 1-9 MK-5 HE?S CobecenoBaHue, KOHTporbHas paboTa

MpomexxyToyHas aTTecTauus
dopmMa KOHTPOIS - aK3aMeH

MynkT 20.2.1
Bonpochl k ak3ameHy

20 TunoBble OLEHOYHbLIE cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpegenstoLwme
npoueaypbl oLeHUBaHUA

20.1 TeKywMKn KOHTPOSb yCneBaeMocTun

KoHTponb ycneBaemMocTu No ANCUUNITMHE OCYLLECTBIIAETCS C NOMOLLBIO CrieayHoLMX OLEeHOYHbIX
cpencTs:

lMpaKkTMKOOPNEHTUPOBAHHbIE 3aAaHNsA/A0OMaLLHWe 3a[aHNs, KOHTPOmbHbIE paboTbl, TECTOBbIE

3agaHus
YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTM
KOMMeTeHUunn
CTyneHT oTBeYaeT Ha 2 BOMpoca M SOMNOSIHUTENbHbIE BONPOCHI lNoebiweHHbIl OmsuyHo
ypO8eHb
CTyoeHT oTBevYaeT Ha 2 BOMpoca, UMEHTCS HETOYHOCTWU, HET ba3zoenlli Xopowo
OTBETOB Ha AOMNOSHUTENbHbIE BONPOCHI YpPOB8€EHb
CtyoeHT oTBeyaeT Ha 1 BONpPoOC, WMEKTCA HETOYHOCTH, lNopoeossiti Ydoernemeopu-
OoTBeYaeT Ha LOMNOMHUTENBHbIE BONPOCHI ypO8eHb meJibHO
CTyOeHT He OTBEYaEeT HU Ha BOMPOCHI HN Ha AOMOSTHUTENbHbIE - Heydosnemsopu-
BOMPOCHI meJsibHO

MepeyeHb NpakTU4YECKUX 3agaHumn

1.,D,eTeKTOp ANNeMeHTapHbIX YaCTUL KakK MCTOYHUK 3NEKTPUYECKOIro curHana.

2.Ycunutenn B geTekTopax arieMeHTapHbIX YacTul,.
3.®dopmupoBaHmne curHana c getekropa.

4 MeToa coBnageHUn n aHTUCOBNageHUn.




5.BpemeHHble n3mepeHus.

6. AMNNMTYOHbIE pacnpeneneHuns.

7.MNpeobpa3oBaHne amnnuTyga-Koa.

Mepe4yeHb 3apaHNM ANA KOHTPOSIbHON PaboThbI

1. lymbl amnnnTygHOro cnekTpomeTpuyeckoro Tpakrta n 6opbba ¢ HUMn.

2. HenuHenHble MeToabl BblgeneHns n otbopa AeTEKTOPHbIX CUrHarOoB.

3.HenuHenHble MeToObl 1 3NEKTPOHHBIE CPEACTBA UX peanusauun npy amnanTyaHoOM aHanuse
4. MeToabl cOBNageHMin 1 aHTUCOBMNAAEHUN, U ANEKTPOHHbLIE CPeaCcTBa X obecneveHuns.
5. MeToabl 1 TeXHVKa U3MepPEeHUS MIHTEHCUBHOCTU U3NYyYeHUS.

6. AMNANTYOHbIN aHann3: OCHOBHbIE NapameTpbl 1 6a30Bble 3NEKTPOHHbIE CpeacTBa.
1.7 BasoBble HanpaBneHUs BO BDEMEHHOM aHanmse 1 ero aNeKTPOHHbIe CpeacTBa.

1.8 Pa3Butne 6a30BbIX HanpaBreHUn CNEKTPOMETPUN SOEPHBIX U3TTYHYEHUN.

1.9 ,D,OJ'IFOBpeMeHHbIe N Npeun3noHHbIe N3MepeHnd, MeTodbl N TEXHUKA UX obecneyeHus.

TecTOBbIE 3agaHUsA

1. [eTeKkTop aneMeHTapHbIX YacTuL, Kak MICTOYHMK SNIEKTPUYECKOro CUrHana.
a) VcTovHuk ToKa
b) MNcTouHuk HanpskeHns
€) WNcTo4HuK ¢ BHyTpeHHUM conpoTtueneHnem 10 — 100 kOm
d) NcTouHmk boToHOB
2. OKBMBareHTHas cxema geTektopa
a) Llenb nocTosiHHOro TOKa
b) WHTerpupytowasn uenoyka
c) AunddepeHumpyrowas Lenoyka
d) KomBuHunpoBaHHas uHTerpupyowas - audgepeHumpytowas Lenoyka
3. Ycnosusa nepefadv UMNynbCHOrO CUrHana curHana C eTeKkTopa Ha pacCcTosiHue npu
nomoLun kabens
a) CornacoBaHue C BOSTHOBbIM CONPOTUBIIEHMEM Kabens
b) MNpeaBaputensHoe ycuneHme curHana
C) YcuneHue n cornacoBaHue
d) MNpsamasa nepefaya c geTekTopa
4. CornacoBaHve geTektopa C BXOAHbIM CONPOTUBIIEHMEM NpeayCuUnMTens
a) BxogHoe conpoTuBneHne ycunutens Bcerga 6onble RH getekTopa
b) BxogHoe conpoTuBneHne ycunutensa Bcerga MeHblie RH getektopa
c) BxogHoe conpoTMBREHME yCcunuTens 3aBMCUT OT TuNa YCUNUTEnsa: Toka wniu
HaNpsHXeHUs
d) BxogHoe conpoTuBreHNe yeunutensa MoxXeT 6bITb NtobbIM
5. OCHOBHbIE TUMbI yCUNUTENEN, NCNONb3yeMbIX NpU paboTe ¢ geTekTopamu
a) Ycunurtenu Toka
b) Ycunutenn HanpsxeHus
C) 3apsagoyyBCTBUTESbHBIE YCUNUTENN
d) Tvn ycunutens onpegenseTcs ycrnosnamu paboTbl AeTEKTOpa U TUNOM AeTeKkTopa
6. Pabota ycunutenen B ycrnoBusix 60bLUMX 3arpy30K AeTEKTopa Ha ny4yke
a) Heobxoammo npuHATE Mepbl N0 OPMUPOBAHMIO aHANOrOBOr0 CUrHana C Uernbio
yKOpadmBaHus cnaga (Xxsocrta)
b) Heobxogmm ycmnutenes ¢ LULMPOKOW NOOCON NpOonycKaHns



c) Heobxoamm ycmnutenb NOCTOSIHHOIO TOKa
d) Jlyywe paboTaTb 6€3 ycunurens
7. lNpenmyLlecTBo TOKOBOIo ycunurens
a) Manoe BxogHoe conpoTuBrieHne
b) Bbicokas 4yBCTBUTEIBLHOCTL
c) Xopollee OTHOLIEHNE curHan/wym
d) Bbicokas IMHEMHOCTb Nepefayn curHana
8. HaBogku B 351eKTPOHHbIX cXeMax
a) HaBogkun Ha aneKkTpoHHble CxeMbl 0DYCrOBIEHbl HEFPAMOTHBIM 3a3eMSiIEHNEM U
HanU4ynem UCTOYHNKOB 3NEKTPOMAarHUTHOIO N3nyyYyeHns
b) HaBoakn oGycrnoBneHbl caMMm 4eTEKTOPOM
C) HaBoaku cBsA3aHbl C NSIOXMM corriacoBaHnem kabenen
d) HaBoaku obycnoBneHbl HECOrnacoBaHHOW NONOCOM NPOMNYCKAHUSA yCUNUTens
9. Wymbl ycunutenemn, NpouCxXoxaeHue LWymMmos
a) VICTOYHMKOM LYMOB B YCUIUTENSAX ABNSAKOTCA KOMMOHEHTbl CXeMbl (Pe3ncTopbl,
€MKOCTU, TPaH3UCTOPbI)
b) Lymbl 06ycnoBneHbl HanU4YnemM napasmnTHbIX 0OpaTHbBIX CBA3EN
c) Lymbl cBSI3aHbI C NSIOXMM 3a3eMsieHneM
d) Wymbl 06ycnoBneHbl NIOXMM 3KpaHUpoOBaHUEM
10.Cnocobbl 60pb0bI € WyMamu B yCUNUTENaX
a) Beibop onTMmarnbHOM NONOChl NPONYCKaHNSA B COOTBETCTBMM C (DOPMOWN curHana c
aeTekTopa
b) MhTerpupoBaHue curHana
C) VIameHeHne HanpspkeHns NUTaHus yeunuTens
d) OkpaHupoBaHue
11.dopmMumpoBaHme NOrMYECKUX CUrHaNoB C 4eTEKTOPOB
a) Jlornyecknin curHan oOpMUPYETCS C MOMOLLBbI OrpaHUYMTENEn aMnnuTydbl Ha
anopax
b) INornyecknin curHan popmupyeTcs Ha NMNHUAX 3a4EPXKKN
c) Jlornyecknin curHan popmMmpyeTcsi C MOMOLLBIO MOPOrOBbIX CXEM — MHTErpanbHbIX
ANCKPUMUHATOPOB
d) Jlornyecknin curHan popmMmpyeTcs ¢ NOMOLLBIO AN depeHUmpyoLen Lenoyku
12.CxeMbl TOYHOW BPEMEHHOM NPUBA3KM K MOMEHTY MPOXOXAEHNSA YacTuLbl Yepes AeTEKTOpP
a) CxeMmbl C (pMKCUPOBaHHBLIM MOPOrom No nepegHemy (PpoHTy
b) C nomowbto anddepeHumpoBaHns
c) C nomMoLLb NHTErPUPOBaHUSA
d) ®opmupoBarenu co crneaaLmm noporom
13.MeToabl coBnageHun, aHTUCOBMNAAEHUN, Ucnonb3yemMble B oM3nYeckon annapaType
a) MeTopn coBnageHns BO BpEMEHMU NTIOMMYECKUX CUTHANOB C OETEKTOPOB C MOMOLLbO
3a[EepP>XXKN CUrHANOB OTHOCUTENBHO ApYr Apyra
b) Opranusaums coBnageHMin C NOMOLLLK MocnegoBaTeNibHbIX  PEe3NCTOpPOB,
yrnpaBnsieMblX TaKTOBbIM reHepaTopoMm
c) OpraHusaums coBnageHuin ¢ NoMoLLbo ocuunnorpada
14.N3mepeHne amnnmTyabl MMMYIbCHbIX CUrHaNoB
a) lyTem vHTErpMpoBaHNs Ha NHTErPUPYIOLLIEN LienoYKe N N3MepPEHNA BONbTMETPOM
b) MNyTtem npeobpasoBaHus amMnAMTyabl UMMYSNILCHOrO CUrHana B 3apsig Ha €MKOCTH,
a 3aTeM B OfIUTENbHOCTb NPAMOYrOSIbHOro CUrHana npu paspsige eMKocTu
c) C nomoLLbo NHTErpanbHOro AMCKpuMmHaTopa
d) C nomowibto anddepeHumnansHOro ANCKpUMmnHaTopa
15./3mepeHne KOPOTKMX BPEMEHHbIX MHTEPBAIOB
a) MeTtog npsiMOro KOAMPOBaHUA CTapT - CTON
b) MeTtoa npeobpasoBaHusi KOPOTKUX BPEMEHHbLIX MHTEpPBanoB (~ HC) B AfWHHbIE
(MKc) ¢ nocnegytoLlen oumdpoBKOT



c) C nomoLLblo MHTErpupyroLLero ycunutens

d) C nomoLbto 3apaao-4yBCTBUTENBHOIO YCUNUTENS
16.KpemMHuneBble ooToyMHOXMUTENU. OCHOBHbIE NpeumyLLecTBa nepe eY

a) bonbLuon kKO3adPULMEHT yCHUNeHuns

b) Bbicokad 3addeKTUBHOCTb, HEYYBCTBUTENBHOCTb K MarHUTHOMY MOS0, HU3Koe

HanpspkeHue NUTaHnA
c) Manble wymbl
d) PagnaumoHHasa CTOMKOCTb
17.06nactu npumeHeHus ®Y
a) B cuMHTMNNAUMOHHON MeToauKe
b) Perncrpaumsa oguHoYHbIX OTOHOB

c) Pabota B obnacTtu perucrpaumm ynbTpadmoneToBoro nanyvyeHums

d) Pabota B o6nactu BbICOKMX TemnepaTyp

18.06nacTb NpUMEHEHNsI 3apaa0-4yBCTBUTENBHOTO YCUMUTENS.

a) nna
b) MasoBble geTekTopbl
c) ®Y
d) SiPM

19.06nacTtb npuMeHeHna usndeckon annapaTypbl B ctaHgapte NIM
a) MNpeobpasoBaHune aHanoroBon nHpopmaumm B LMPPOBON LBONYHbIN KOA
b) OpraHusaums GbICTpoON NOrMKK Ans oTbopa NonesHbIX CobbITUN

c) bbictpas obpaboTka umcpoBon MHPOPMaUMM B TPUITEPHLIX cuctemax otbopa

MnonesHbIX CoOObITUN

d) OpraHusaums cBa3n usndeckon annapatypbl ¢ 9BM
20.06nacTb npuMeHeHus usndeckon annapatypbl B ctangapte CAMAC

a) PaboTta ¢ HaHOCEeKyHOHbIMU NOrMYECKUMN cUrHanamm (ycunenue, opMmmpoBaHue,

noruka)

b) MNMpeobpasoBaHne aHanoroBon MHoOpPMaUnn B UMPPOBON ABOMYHLIN KOA U CBS3b

c 3BM
C) YcuneHue curHanos ¢ geTektopa

d) OpraHunsauus TpurrepHbix cuctem oTbopa nonesHbiX COObITUIA BbICOKOrO YPOBHS

20.2 NpomexyToyHasa aTrectauusi

MpomexxyToyHas aTTecTauus No AUCUMNINHE OCYLLECTBNSETCS C NMOMOLLbIO CreayoLLmX

OLEHO4YHbIX CpeacTB:

CobecenoBaHue No 3k3aMeHaLNOHHbIM bunetam

YpoBeHb
KpuTtepun oueH1BaHns KoMneTeHunin cchopMmpoBaH Lkana oueHok
HOCTK
KOMMeTeHUnn

CTyoeHT oTBeYaeT Ha 2 Bonpoca M JONOMHUTENbHbIE BONPOCHI lNosbiweHHbIl OminuyHo

ypO8eHb
CTyneHT oTBevaeT Ha 2 BOMpoca, UMEKTCS HETOYHOCTWU, HET baszoenblili Xopowo
OTBETOB Ha AOMOSIHUTENbHbIE BOMPOCHI yPpOB€EHb
CTtyneHT oTBeyaeT Ha 1 BOMPOC, WMEKTCA HETOYHOCTH, lMopozoenbili Ydoenemeopu-
oTBeYaeT Ha AOMNOMHMTENbHbIE BONPOCHI yPOB€EHb meJsibHO
CTyOeHT He OoTBeYaeT HU Ha BOMPOCHI HU Ha AONOSMHUTESbHbIE - Heydosnemeopu-
BOMpPOCHI meribHO

20.2.1.NepeyeHb BONPOCOB K 3K3aMeHY:

1. Wymbl amMnnnMTyQHOrO CNEKTPOMETPUYECKOrO TpakTa 1 6opbba ¢ HUMM.




. ACcTOYHMKM paanoakTnBHOIo U3ny4veHna n nx suabl.
. HenuHenHble meToabl BblaeneHns u 0T6opa OETEeKTOPHbIX CUTHaNoB.

. AcTOYHUKM pagonoakTnBHOINo n3ny4veHunsa n nx snabl.

2
3
4
5. [lonroBpeMEeHHbIE 1 MPELN3NOHHbIE UBMEPEHNSA, METOAbLI N TEXHMKA MX 0BecneveHus.
6. [leTekTopbl 1 NX CUrHan.l.

7. HenuHelnHble meToabl BblAeNEHNSA N 0TOOpa AETEKTOPHbIX CUTHASOB.

8. [leTeKTopbl 1 UX CUrHanbI.

9. Pa3BuTture 6a30BbIX HanpaBieHWIn CNEKTPOMETPUN SOEPHBLIX N3NYYEHU.

10. JlnHenHble meToabl 06paboTKN CUrHaNoB AETEKTOPOB.

11. basoBble HanpaBreHUs BO BpEMEHHOM aHann3e u ero aN1eKTPOHHbIE CPeaCcTBa.

12. VICTOYHUKN pagnoakTUBHOIO N3NYYEHUS U UX BUObI.

13. HenvHenHble MeTOabl M 3NEKTPOHHbIE CPEACTBA X peanusauuu.

14. VICTOYHUKN pagnoakTUBHOIO N3NYYEHUS U UX BUAbI.

15. AMNAUTYOHbLIN aHann3: OCHOBHbIE NapameTpbl 1 6a30Bble 3NEeKTPOHHbIE CpeacTBa.
16. JlnHenHble meToabl 06paboTKN CUrHaNoOB OETEKTOPOB.

17. MeToabl coBnageHUn 1 aHTUCOBMNAAEHNI, N SNEKTPOHHbIE CpeacTBa UX obecneyeHums.
18. JluHenHble cxeMbl U TEXHMKa NoNnyYyeHust U oTbopa OEeTEKTOPHbIX CUrHanoB.

19. MeToabl N TEXHMKA U3MEPEHUS UHTEHCUBHOCTU U3MYyYEHNS.

20. JInHenHble cxeMbl U TEXHWKA NOoyYyeHust u oTbopa LEeTEeKTOPHbIX CUrHamnoB.

21. MeToapbl 1 TEXHUKA N3MEPEHUSI MIHTEHCUBHOCTU U3MNYyYEHUS.

22. JINHENHbIE CXEMbI U TEXHMKA NONyYeHUsi U1 0TOOpa LETEKTOPHbIX CUrHanoB

23. MeToapbl 1 TeXHWKa N3MepPEHUs] MIHTEHCUBHOCTU U3NYyYeHUs.

24. JIMHENHble CXeMbI U TEXHUKA nony4vyeHuna n 0T60pa OEeTEKTOPHbIX CUTHAaloB.

I'Ipome>KyT0l-|Has| artrecrauma npoBoanTcA B COOTBETCTBMN C MonoxeHnem o npomemyTquof/'l
arrecraumm o6yt-|arou_u/|xc;| no nporpamMmam BbiICLLETrO 06pa3OBaHVIFI.



