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PABOYASA NPOMPAMMA YYEEHOW AUCLUUNIUHbBI
Bb1.B.12 flpepHan aneKTpoHUKa

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKM/cneLnanbLHOCTU:
14.03.02 ApepHble hmsnka n TeXHONormm

2. Mpodcdhunb nogrotroBku/cneymnanmnsauua:

®un3mka aTOMHOro sapa u Yyactuy

3. KBanudcmkauma BbinyckHuka: 6akanasp

4. dopma oBy4eHuUA: ovHas

5. Kachegpa, oTBevaroLwan 3a peanmsaymio QUCLUNIINHDbI:

Kadheapa saepHon pUsnkm

6. CoctaBuTenu nporpamMmmbi:

K.(p.-M.H. MaBpunos 'eHHaaun EBreHbeBmY, accucteHT Cabypos AHaTtonum Hukonaesmy
7. PexomeHaoBaHa:

HayyHO — MeToan4eckum coBeToM huamyeckoro cakynbteTa, npoTtokon Ne6 ot 26.06.2024

8. YuebGHbIn roa: 2027/2028 CemecTtp(bl): 8

9.llenn n 3apaum y4eO6HOM ANCLUMUNNUHDI

Llensmu oceoeHus1 y4ebHOoU OucuurniuHbl S681sIKOMCS:

- [aTb CTydeHTam MpeacTaBfieHne O COBPEMEHHOW 3neKTPOHHOW ©ase nocTpoeHus
nccnegoBaTtenbCkMX U U3MEPUTENbHBLIX  CUCTEM,  MPUMEHSAOWMXCA  u3nkamm -
3KcnepumeHTaTopamu, paboTalowmmmn B obnactu saepHon pusnkm n oUsnKn anemMeHTapHbIX
yacTuul.



3adayu y4yebHoU OuCUUMNIUHBI:

- OCBOEHVe CcTydeHTamu Haubornee o6WMX MeTOAOB MOCTPOEHUA BCTPOEHHbIX
ynpaBnsowWwmx cucteM Ha 6ase MUKPOKOHTPOMMEpPOB U WX MPUMEHEeHWe AN UCCneaoBaHus
N3Ny4YeHUn paanoakTUBHBLIX NCTOYHUKOB U YacTUL, BbICOKOW SHEPIUN.

- BblpaboTaTtb (hmanyeckmin nogxod K npoueccam B 3NEKTPOHHbIX KOMMOHEHTax, Lensx u
YCTPOWCTBaAX, MOHMMaHWE MNPUHLMNUANbHLIX BO3MOXHOCTEM W  OrpaHUYEHUNn SNEKTPOHHbIX
YCTPOWCTB.

10. MecTo y4ye6HOM AncuMNNuHbI B cTpykType OOI:
YyebHasa gucumnnuHa oTHocutca K Yactu umkna 61.B.0[ (YacTtb, hopmmnpyemas y4actHuKkamm
obpaszoBaTenbHbIX OTHOLUEHWUN).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuUnnuHe/mMoaynko (3HaHUA, YMeHus,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIiMU pe3yribTaTaMu OCBOEHUs1 obpasoBaTenbHON

nporpamMmmbl (KOMI'IeTeHLWIFlMVI) n MHAUKaTopamMum UX 4OCTUXEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMNeTeHLnn
NamepseT
napameTpbl
o6pasuoB
mMaTepuanos K 3HaTb: 0COBEHHOCTN CMrHarnoB OETEKTOPOB
FoToB K KOMMOHEHT, VOHU3MPYIOLLNX U3Ny4eHni; 6a3oBble MPUHLMMbI
NDOBEEHINIO BbIOMpaeT Tunbl, MOCTPOEHMUS CMEKTPOMETPUYECKON
q)pmsmqecmx MK.3.4 | TMMOHOMMHAmLI W n3mepuTensHOW annapaTypbl Ans SAepHO-
' TMnopasmepsbl PU3NYECKNX N3MEPEHUN;
3KCNepvMEHTOB
no 3agaHHON KOMMNOHEHT,
MeTOJJ,ﬂI/IKe oTBevaroLme YMeTb: rpaMOTHO NPOBOAUTL AOEPHO-
MK-3 COCTaBJ'IGI:IVIlO YHKLMOHAMNbHbIM, dusmyeckme namepeHns n o6 bACHATL
KOHCTPYKTMBHbBIM U pesynbTaTbl N3MEPEHUI.
onvcaHus
3KCNyaTauMoHHbIM
NpPOBOAUMBIX . -
. TpeboBaHMAM. BnapeTtb: 3HaHusMM ocobeHHocTen
nccneaoBaHui n
AHANN3 YmeTb OYHKLUMOHMPOBAHMWS 3MNEKTPOHHbIX
y BblpabaTbiBaTh YCTPOWCTB, UCMONb3YyeMbIX OS5
pes3ynbTaTos.
TpeboBaHus K aBToMaTtusaunu saepHo-U3NYEeCcKnx
MK-3.5 | To4HOCTHU N3MepeHni.
namMepeHui,
OCyLLEeCTBMATb
KOHTPOIb.
CnocobeH k 3HaTb: TEXHMUYECKME BO3MOXHOCTM
MOHTaxy, 3HaeT ANEeMEHTHYIO | MH(POPMALMOHHO-YNPaBSIOLWMX CUCTEM
Hanagke, 6a3y v npuHLUMNbI aBTOMaTU3aunun SAepHbIX U3MEPEHNNA.
HacTpoVike, paboThbl
perynuposke, COBPEMEHHbIX YmeTb: adhpeKkTMBHO McnonbL3oBaTh
AK-6 UCMbITaHNIO U AK-6.1 npu6opos, 3MEKTPOHHbIE KOMMOHEHTbI 45151 MOCTPOEHUSA
cpoadve B ' YCTPOWCTB U n3MepuTenbHOM annaparypbl;
aKcnyaTaumio cucTem,
obopyaoBaHus n Ncrnonb3yemMbix B BnapeTtb: ocHoBamMy rpaMoOTHOrO
nporpamMmmHbIx npaKkTU4ecKon NCMNOMb30BaHNs COBPEMEHHON 3EKTPOHHOMN
cpencTs. OeAaTenbHOCTH. anemeHTHou 6a3bl ANS NOCTPOEHMS
CMEKTPOMETPMYECKOWN annapaTypsl.

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

dopma NpoMeXXyTOYHOM aTTecTaLlum — 3a4er.

13. TpyaoemKkocTb No BuAam y4ebHomn paboTbl




TpyooemMkocTb
Bug yuebHon paboTbl Bcero o cemectpam
8 cemecTp
AyantopHble 3aHATUA 52 52
nekuun
B TOM 4uUcne: npaxkTuyeckne 52 52
nabopaTtopHbie
CamocTosTenbHas pabota 92 92
B TOM Yucne: Kkypcosas pabora (NpoekT)
KoHTpornb
dopma NpoMeXyTOHHOM aTTecTaumm 3aver 3auer
Utoro: 144 144

13.1. CopepxaHue AUCLUNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCLMNIUHBI C
CopaepxaHve pasgena gUCLMNInHbI
ANCUUNNNHBI NMOMOLLIbIO
OHMawnH-Kypca,
OYMK *
1. MpakTnyeckue 3aHATUSA -
[eTekTop aneMeHTapHbIX YacTuL, Kak UCTOYHMK
BeeneHue.
11 3MNEeKTPUYECKOro curHana. JKBuBaneHTHasa cxema -
getektopa. Beibop Harpy3o4HOro pesucropa.
CornacoBaHue geTektopa ¢ BXOAHbIMW nNapaMmeTpamu
CB#a3b getekTopa C
1.2 o .| yeunutensa. OntumansHoe cornacosaHue. Paborta -
SMNeKTPOHHOW annapaTypomn. o
JeTeKTopa Ha BbICOKOYACTOTHbIN Kaberb.
Knaccudukaumsa ycunutenen B 3aBuCMMOCTN OT
13 Yeunutenu B getekropax 3ajaun, peaemon eTeKTopoM. TOKOBbIE yCUNUTENM, i
’ 3MneMeHTapHbIX YacTu,. YCUNUTENUN HaNpsXeHUs, 3apsagodyBCTBUTENbHbIE
yCUnNuTEenu.
Tunbl U ICTOYHUKM LWYMOB U HaBodoK. Cnocobbl 1
14 Wymbl, HaBogKw. pekomeHAaumm 60pbObl C LyMaMu U HaBogKamu. -
OnTtumanbHag dunbTpauns, 3KpaHMpoBaHue.
AHarnoroBasi 06paboTka popMbl cCMrHana.
YkopaumBaHue curHana. lNpusegeHve curHana c
dopMrpoBaHmne curHana c o .
15 neTekTopa JeTekTopa K cTaHAapTHOW Norn4yeckon opme. -
' dopmmpoBaTenu, aguckpummnHaTopbl. NIM -
cTaHgaprT.
Knaccuuyeckue cxembl coBnageHuin n aHTMcoBnageHui.
o Cnocobbl NOBLILLEHNSI BDEMEHHOIO pa3peLLeHnsi CXEM
MeTopq coBnageHun u N
1.6 . coBnageHun. Vicnonb3oBaHue ctaH4apTHbIX -
aHTVUCOBMNAaAEHNN.
WHTEerparnbHbIX cxeMm. [porpammmpyemble nornyeckme
MaTpuLbl.
Cnocobbl M3MepeHns KOPOTKNX BPEMEHHbIX
1.7 BpemeHHble nsmepeHus. uHTepBarnos. Metoz Bpema-amnnutyaa-undgpa. Metog -
HoHunyca. CtaHgapTHble BLIMT.
Cnoco6bl M3mepeHns aMnnMTyAbl UMMYAbCHBIX
18 AMNNUTYOHbIE curHanos. OgHoKaHanbHbIe aMNNUTyaHbIe
' pacnpeneneHus. aHanusaTopbl. [MpUHLMNBI NOCTPOEHUS
MHOrOKaHarbHbIX aMNNNTYOHbIX aHann3aTopos
Cnocobbl npeobpa3oBaHna amnauTyabl UMMIYbCHOMO
19 MpeobpasoBaHue curHana B LMdPOBON ABOUYHbIN KOA,.
‘ amnnuTtyaa-koga. MpeobpasoBaTtenu napannensHoro Tuna. AU B
ctangapte KAMAK.
- y CoBpeMeHHble MHOroOKaHarbHble CUCTEMbI
KoHBelnepHbI pexmm N .
1.10 pervctpaunm cobbiTui, paboTatoLme B KOHBENEPHOM

HakonmeHuna VIH(*)OpMaLI,MM.

pexume. (Pipe-line).




Lndposas peructpauus

BbasoBble nornyeckue anemeHTbl. Lindgposbie

1.11 _ norvyeckune cxemMbl. CxeMbl C OTKPbITbIM KOMNEKTOPOM.
cobbITUI.
BbicTpoaencTByoLLmME CXEMbI C HEHACbILWEHHBIMN
1.12 BbicTpoaencTeytowme kntoyamun. Cepusa 500. NomexoycTon4mMBOCTb
' nornyeckmne areMeHThI. LMdPOBLIX CXEM.
T Tunbl TpurrepoB. Cnoco6bl NOBbILLEHNS
113 purrepbl Ha MHTerparnbHbIX BbICTPOAECTBIS.
cxemax.
Tunbl 4BONYHBIX CYETYMKOB, UCMOMb3yeMbIX B
1.14 [BONYHbIE CHETUMKM, cuctemax oundpoBKN MHPOpMaLMK B AeTeKTopax.
' perncTpbl. BydepHble pernctpbl B mogynsax KAMAK.
MpyHUMNBI NOCTPOEHUSA, pasnuyne B HasHayYeHu1
cuctem NIM, CAMAC. HanpsixeHus nutaHus,
1.15 | Cranpaptsl NIM, CAMAC. b
norvyeckne ypoBHu CUrHanoB, anemeHTHas 6asa.
MpyHUMNBI NOCTPOEHUSA cneumnann3npoBaHHbIX
116 MukponpoLieccopsbl u npoLieccopoB Ans 3agay uU3nN4eckoro aKCrnepuMeHTa.

MUKpPO-OBM.

MuKpOKOHTpoONnepbl.

13.2. Tembl (pasaenbl) AUCUUNINNMHBI U BUAbI 3aHATUN

Ne Buabl 3aHATUIN (KONTMYECTBO YacoB)
HavmeHoBaHue Tembl

n/ (pasgena) gucumnnuuel | Nlekumn | MNpaktudeckne | JlabopaTopHbie CamocTosTensHast | KoHTp Bcero
P P patop paboTta o5b

1 BeegeHnue. > 4 6
Ce#A3b getekTopa c

2 | aneKkTpoHHOM 2 4 6
annapaTypown.

Ycunutenu B

3 | geTtekTopax 2 6 8
3NeMEeHTapHbIX YacTuL,.

4 | lWymbl, HABOOKWN. 2 6 8
dopmunpoBaHmne 5 6 8
curHana c getekropa.

6 MeTop CoBNazeHi 1 5 6 3
aHTUCOBMNAAEHMMN.

7 BpemeHHble 4 6 10
N3MepeHus.

8 AMNNUTYAHbIE 4 6 10
pacnpegenexHums.

9 MpeobpasoBaHue 4 6 10
aMmnnuTyga-kog.

KoHBenepHbIN pexmm

10 | HakonneHus 4 6 10
MHopMaLnn.

11 | Hncpposas § 4 6 10
pervcTpaums cobbITUNR.

12 BeicTpoaencTaytoLne 4 6 10
NorMyeckne 3NemMeHThl.

13 Tpurrepbl Ha 4 6 10
WHTErpanbHbIX CXeMax.

14 [1BOMYHbIE CHETUMKMN, 4 6 10
perncTpsi.

CraHngapTbl NIM,

15 CAMAC. 4 6 10
Mukponpoueccopsl u

16 MUKpO-OBM. 4 6 10
NToro: 52 92 144




14. MeTogn4yeckne ykasaHusa Ans obyyaroLwmxcs Nno 0CBOEHUIO AUCLUNIIUHDI

N3noxeHne maTtepuana npenogaBaTernieM Heobxoaumo BecTu B ¢hopme, OOCTynHOW Ans
NOHUMaHWs. [Ons  ynydweHus yCBOEHWst yd4ebOHoro MmaTepuana HeobxoaMMo NpUMEHSTb
TPaauULUMOHHbIE M COBPEMEHHbIE TEXHMYECKME cpeacTBa obyuveHusi. [ns caMoCTosiTeNbHOro
n3yyeHus BbIOMpAOTCA pasgenbl  OUCUMMIUHBI,  YCBOEHME KOTOpPbIX Heobxoaumo Ans
BbINOMHEHMWS MPAKTUYECKUX 3aHATUN.

CTygeHTaM Ha nekuusix Heobxooumo BecTM MoapoOHbI KOHCMEKT M cTapaTbCs MOHSTb
mMaTepuan AUCUMNINHBI, He CTECHSTLCS 3a4aBaTh NpenofaBaTento BONpockl Ans yriy6rneHHoro
NMOHUMAHMS KOHKPETHbIX Npobnem. [Ons nonHoro noHMMaHus matepuana criefyeT akTUBHO
MCMNOMb30BaTb KOHCYMbTaLMN U NpaKTUYeckne 3aHATUSA. Henb3si ocTaBnsiTb HESICHbIE BOMPOCHI,
crnepyeT nydlle roTOBUTbCA K MPaKTUYECKMM 3aHATMAM. [ns camoCTOoATENbHOro WU3y4YeHus
pas3fenoB AMCUMMNMHBI, PEKOMEHAOBAHHbIX NpenoaaBaTernieM, HeOo6X0AMMO UMETb Y4eBHUKK
N3 cnncka OCHOBHOWM UM AONOSTHUTENBHOW NUTepaTypbl.

15. lNepeyeHb OCHOBHOMW WU [OOMNONHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeET,

Heob6XoAUMBbIX ANA OCBOEHUA AUCLUMUNIIUHBI (crucok numepamypbl 0hOPMIASIEMCS 8 COOmM8emcmeuu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obuw,asi CKeo3Has Hymepauyus 01151 8cex 8UA08 UCMOYHUKOS)
a) OCHOBHasg nuTeparypa:

Ne n/n NcTouHmnK
BonosgbiHa A. W. [leTekTopbl MOHU3MPYIOLIMX YacTuL U u3nyvyeHni. MNprHUmUnbl n NpUMEHeHns :
1 yueb. nocobue / A.U. bonosabing, .M. O6ogosckuin .— JonronpyaHeii : Uutennekt, 2012 .—
204 c.
bacunapgse C. . bbicTpogencTyowasa sgepHas anektpoHuka / C. . bacunagse .— M. :

2 OHepromsgaT, 1982 .— 160 c.

E.A. Menewko. beicTpogencTaytowas nmnynbcHas anekTpoHuka / E.A. Menewko .— Mocksa :
dusmarnur, 2007 .— 317 c.

6) gononHuTenbHasa nuTepartypa:

Ne n/n NcTOYHMK

LumToBund A. T. AgepHas anekTpoHuka: yyeb. nocobue ang sy3os./ A.Tl. LutoBuy. — M.:
4 OHeproatomuagat, 1984. — 408 c.

Menewrko E.A. MlamepuTenbHble reHepaTopbl B aepHon anektpoHuke/  E.A. Menewko, A.A.
MutuH.— M.: Atommnspgar, 1981.— 255.

B) MH)OPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTesibHble pecypchl (oduLManbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc
6 www.lib.vsu.ru — 3HB BI'Y.
7 http://e.lanbook.com
8 https://edu.vsu.ru — OnekTpoHHbIN yHUBepcuTet BI'Y

16. NMepe4veHb y4eOHO-MeTOaQNYECKOrO obecneyvyeHns Ansa caMoCTOATeNIbHOM paboTbl

Ne n/n NcTOoYHMK
MeTognueckne pekoMeHaaumny no opraHn3aunm camocToAaTeNbHON paboTbl CTYAEHTOB
1 HanpasneHusa 14.04.02. AgepHble pmsnka n TexHonormu, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.

17. OGOpasoBaTesfibHble TEXHOJNIOMMU, MUCNOJNb3yeMble nNpu peanusauum y4ebHOM
OUCLUMNINHBbI, BKNKOYasi [AUCTaHUMOHHble oOpa3oBaTtenbHble TexHonorum (AOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4YeHue):

Mpn  nNpoBegeHWM  3aHATUA N0 AUCUMNNMHE  UCMOMb3YKTCA  criegyrolume
obpa3soBaTerbHble TEXHONOMUN:

— aKTUBHbIE U MHTEPaKTMBHbIE (POPMbI MPOBEAEHMUS 3aHATUN;

— KOMMNbOTEPHbIE TEXHOMOMNM NPV NPOBEAEHUN 3aHATUN:




- TMpe3eHTaLMOHHble MaTepuanbl U TEXHOMorMn npu obbACHEHUMM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKUX 3aHATUAX;

- cneumannsanpoBaHHoe obopyaoBaHue npu NnpoeaeHun nabopaTopHbix padoT;

— pa3bop KOHKPETHbIX CUTyauun npuv MOCTaHOBKE Uenen u 3agad Kk paspaboTke
npuKnagHblX nporpamm, npu Bblibope nporpammHOro obecneyeHnss no YCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n metogam

Ana camoctositenbHon paboTbl ucnonb3yetca IOBC YHuBepcutetckas ©ubnuoteka
online - www.lib.vsu.ru - 3HB BIY. TllporpammHoe obecneyeHne, npuMeHaemoe npwu
peanu3auun aucuunnunHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIe obpasoBaTtenbHble TexHonorum (8oT) NPUMEHSIOTCS C
ncnonb3oBaHMeM obpasoBaTenbHOro noprana « ANeKTPOHHbIM yHUBepcuTeT BIY».

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

CneunanusmpoBaHHas mebenb, y4ebHbI CTeHA AN U3yYeHUs OCHOB
nporpaMMmnpoBaHnst LMPOBbLIX MPOLLECCOPOB, Yy4EeOHbIN CTeH, Ans
N3y4YeHMs MOOENMPOBaHUS 3KCNEPUMEHTASbHbIX CUTHAMNoB U NX
06paboTkM B peanbHOM mMacLuTabe BpeMEHM C MOMOLLBIO
MUWKPOKOHTPOMMEPOB, y4eOHbIN CTEHA ANst MOAENMPOBaHMUSA

YyebHas ayauTopus onsa npoBeneHus uuncppoBon 0OpaboTKn CUrHaNOB B U3MEPUTENBHBLIX CUCTEMaX
3aHSATUN CEMMHAPCKOro TUNa, TEKYLLEro PU3MYECKOro IKCNEPUMEHTA, YHEDHBIN CTEH ANS N3y4eHus
KOHTPOMS U MPOMEXYTOYHOW aTTecTauum aBTOMaTM3auun M3MepeHni ¢ nomollblo ABM n nporpammHo-
r.BopoHex, nnowaab YHMBepcuteTckas, ynpaBnsieMbiX MOOYJIbHbIX CUCTEM, YYEOHBIN CTEHA AN U3YYeHUst
a.1, nom.l, ayg. 5060 LUMdpoBON perncTpauust cobbITUN, N3MepPEHUS aMNNTYAHbIX U

BPEMEHHbIX pacnpegeneHunin, tHTepdencoB nepeaayn 4aHHbIX B
OBM, y4ebHbIni cTeHa Ans U3yYeHUs OCHOB KOMMbIOTEPHOW
ToMorpadum, y4ebHbI CTEHA ANS N3yYeHUs MHOro-
napameTpuYeCcKnX N KOppensiLMoHHbIX U3MEPEHUA B SAEPHON
du3suke Ha 6a3ze MK. PC IBM

Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, TOyk
ASUS VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
nepeHoCcHoM akpaH Ha wTatmee SceenMedia Apllo-T

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

LibreOffice (6ecnnaTtHoe u/vnu ceobogHoe MO (nuueH3suns:
https://www.libreoffice.org/about-us/licenses/)

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

MomelleHne aAns xpaHeHusi u
NpoUNakTUYeckoro o6CnyxmBaHms
yuebHoro obopyaoBaHus

r.BopoHex, nnowaab YHuBepcuteTckas,
4.1, nom.l, aya. 31

AyaunTtopusa ans camocToaTenbHON
paboTbl, KOMMbLIOTEPHBIN KNAcc C 4OCTYNOM
K cetTn «/HTepHeT»: KoMnbloTepPb!
(MOHUTOPbI, cucTeMHbIe Bnokn) (15 wr.)

r. BopoHex, nnowags YHusepcutetckas, 4.1, nom.l, ayg. 313a

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHNA TEKYLEN N NPOMEXYTOYHOWN aTTecTaumum

Mopsiaok OLEeHKM ocBoeHMs obyyatowmnmmncs y4ebHoro Matepumana onpeaensieTcs
coep)xaHMeM crnenyLwmx pasaenos ANCUMIIUHDIL:

HavnmeHoBaHue NugukaTop(bl)
,-'l\;gn pasgena AuCUUnInHLI KO“&Q?;)eH AOCTVXEHNA OueHouHble cpeacTaa
(moayns) 4 KOMMeTeHUnmn
1 BeegeHue.
Caszb AcTektopa ¢ MK-3 HK:3'4 IMpaKkTKoOpMeHTUpOBaHHbIE 3adaHns,
2. 3JIEKTPOHHOM AK-6 MK-3.5 TECTOBbIE 3a/1aHWS
annapaTypoii. i MK-6.1
3 Ycunutenu B
AeTekTopax




HanmeHoBaHue NHaunkaTop(bl
N | pasnena avcupnmmbi K?_l“l’,'l';‘(a;;a"' ,D,(ﬂ:TM)KeI-Fl)lEIH) OueHouHbie cpeAcTsa
(mopgyns) KOoMneTeHummn
3N1eMeHTapHbIX YacTuu,.
4, Lymbl, HaBogKw.
dopmmpoBaHme
curHana ¢ getekropa.
6 MeToa coBnageHun n
" | aHTMCOBMNaAgEHUNA.
7 BpeMeHHble
" | namepeHwms.
8 AMNAnTygHbIE
) pacnpegeneHus.
9 MpeobpasoBaHue
" | amnnuTyga-koga.
KoHBelnepHbI pexmum
10. | HakonneHusa
WMHpopmaLmnun.
11 Lincposas peructpauus
" | coBbiTUN.
12 BeicTpogericTByioLme
" | NOrn4ecKkne arnemMeHThl.
13 Tpurrepbl Ha
" | MHTerparsbHbIX CXeMax.
14 [1BOMYHbIE CHETUMKM,
" | perncTpsil.
15 CraHgapTbl NIM,
" | CAMAC.
16 Mukponpoueccopbl u
" | MMKpo-OBM.
MpomexyToyHas aTTecTaums MyHkT 20.2.1
dopma KOHTpOns - 3a4eT Bonpocsl k 3a4eTy

20 TunoBble OLEHOYHbLIE cpeAcTBa M MeToAMYECKUEe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKywMn KOHTPOSb yCcrneBaeMocTun
KoHTpornb ycneBaemocTv Mo AUCUUMIIMHE OCYLLECTBNAETCH C MOMOLLBIO CNeayrLNX OLEeHOYHbIX
cpeacTs:
[paKTMKOOPMEHTUPOBAHHbIE 3a4aHuUs, TECTOBbIE 3a4aHus

YpoBeHb
KpuTtepun oueHmMBaHNs KoMneTeHunin ccopmMmpoBaH Lkana oueHok
HOCTM
KOMMeTeHUnn

CTyneHT oTBeYaeT Ha 2 BoNpoca U AOMOSTHUTENbHbIE BONPOCHI MosbiweHHbIl Omnu4Ho

ypO8eHb
CTyoeHT oTBevYaeT Ha 2 BOMpoOca, UMEKTCA HETOYHOCTWU, HET ba3zoenlili Xopowo
OTBETOB Ha AOMOSIHUTENbHbIE BOMPOCHI yPpOB€EHb
CTtyoeHT oTBeyaeT Ha 1 BOMPOC, WMEKTCA HETOYHOCTH, lMopozoenbili Ydoenemeopu-
OoTBeYaeT Ha LOMNOMHUTENBHbIE BONPOCHI ypO8eHb meJibHO
CTyOeHT He OoTBeYaeT HM Ha BOMPOCHLI HU HA OOMOSTHUTENbHLIE - Heydosnemeopu-
BOMpOCHI meJibHO

MepeyeHb NpakTUYECKUX 3adaHUmn

1.,D,eTeKTOp ANneMeHTapHbIX YaCcTuL Kak NCTOYHUK IITEKTPUHECKOIo CuUrHara.



2.Ycunutenn B geTekTopax afieMeHTapHbIX YacTul,.

3.®dopmupoBaHmne curHana c geTekropa.

4 MeTopq coBnageHnn n aHTUCOBMNAaAEHUN.

5.BpeMeHHble namepeHus.

6. AMNNIMTYOHblE pacnpeneneHuns.

7.MpeobpasoBaHne amnnuTyaa-koa.

Mepe4yeHb 3afaHNN ANA KOHTPONbHOM PaboTbl

1. lymbl amMnnnTygHOro cnekTpomMeTpu4eckoro Tpakrta n 6opbba ¢ HUMu.

2. HenuHenHble MeToabl BblaeneHmsa n otbopa AeTEKTOPHbIX CUTHAMOB.

3.HennHenHble MeToAbl N ANEKTPOHHbIE CpeacTBa UX peanusaunm npu aMmnianTyaHOM aHanuse
4. MeToabl cOBNageHNn 1 aHTUCOBMNAAEHUN, MU ANEKTPOHHbLIE CPeACTBa X obecneveHns.
5. MeToapb! N TEXHUKA UBMEPEHUSI MIHTEHCMBHOCTU U3STyYEeHUS.

6. AMNNIMTYOQHbIM aHann3: OCHOBHbIE NapaMeTpbl U 6a30Bble 3NEKTPOHHbIE CPeacTBa.
1.7 Ba3oBble HanpaBneHns BO BPEMEHHOM aHarnm3e 1 ero drneKTpoHHble cpeacTsa.

1.8 Pa3Butne 6a30BbIX HanpaBrieHNn CNEKTPOMETPUN AOEPHBIX U3TYHYEHUN.

1.9 [onroBpeMeHHble N NPeLn3NOHHbIE UBMEPEHUS, METOAbI M TEXHUKA UX 0becrneyeHus.

TecTOBbIE 3agaHUsA

1. [eTeKkTop aneMeHTapHbIX YacTuL Kak MCTOYHMK SNEKTPMUYECKOrO curHana.
a) VcTovHuk ToKa
b) MNcTouHuk HanpskeHns
c) WNcTo4HuK ¢ BHyTpeHHUM conpoTtuanieHnem 10 — 100 kOm
d) NcTtouHmk boToHOB
2. OKBMBaneHTHas cxema geTektopa
a) Llenb nocTosiHHOroO TOKa
b) WHTerpupytowas Lenoyka
c) AunddepeHumpytowas uenoyka
d) KombunHupoBaHHas uHTerpupyowas - audgepeHumpytowas Lenoyka
3. Ycnosua nepefadv UMMyfnbCHOrO CUrHana curHana C eTekTopa Ha pacCcTosiHue npu
nomoLun kabens
a) CornacoBaHue C BOSTHOBbIM CONPOTUBIIEHMEM Kabens
b) MNpeaBaputensHoe ycuneHme curHana
C) YcuneHue n cornacoBaHue
d) MNpsamasa nepenaya c geTekTopa
4. CornacoBaHve geTektopa C BXOAHbIM CONPOTUBIIEHMEM NpeayCuUnMTens
a) BxogHoe conpoTueneHne ycunutensa scerga donblue RH geTekTopa
b) BxogHoe conpoTuBrieHue ycunutens Bcerga MeHolle RH getektopa
c) BxogHoe conpoTMBneHuWe ycunuTenst 3aBUCUT OT TuMa YCUNUTENs: Toka wnu
HanpsHKeHWs
d) BxogHoe conpoTuBReHNE yeunutensa MoxXeT 6bIiTb NtobbIM
5. OCHOBHbIE TUMbI yCUNUTENEN, NCNONb3yeMbIX NpU paboTe ¢ geTekTopamm
a) Ycunurtenu Toka
b) Ycunutenn HanpsxeHus
C) 3apsagoyyBCTBUTESbHBIE YCUNUTENN



d) Tvn ycunutens onpegensieTcs ycrnoBuammn paboTbl AeTEKTOpa U TUNOM AeTeKkTopa
6. PaboTta ycunutenen B ycnoBusix 60nbLUMX 3arpy3oK AeTekTopa Ha nydke
a) Heobxoammo NpuHATL Mepbl N0 OPMUPOBAHUID aHANOroBOro CuUrHana ¢ Uenbto
yKopadmBaHus cnaga (Xsocrta)
b) Heobxogmm ycmnutenes ¢ LULMPOKOW NOSOCON NpOonycKaHns
c) Heobxoanm ycunutenb NOCTOSIHHOrO TOKa
d) Nyywe pabotatb 6e3 ycunutens
7. TpeumMyLLecTBO TOKOBOrO yCUnuTens
a) Manoe BxogHoOe cOnpoTUBIEHNE
b) Bbicokas 4yBCTBUTENBHOCTb
c) Xopollee OTHOLIEeHUe curHan/wym
d) Bbicokasi IMHEMHOCTb Nepenayun curHana
8. HaBogku B 3aneKTPOHHbIX CXeMax
a) HaBogku Ha 3neKkTpoHHble CxeMbl 00YCOBMEHbl HEMPAMOTHBIM 3a3eMSieHneM U
HaNU4YneM UCTOYHNKOB 3NEKTPOMArHMTHOIO U3NyyYyeHns
b) HaBogku obycnoBneHbl camum geTEKTOPOM
C) HaBopaku cBA3aHbl C NSIOXUM corfiacoBaHnem kabenen
d) HaBoaku o6ycnoBneHbl HECOrNacoBaHHON NOSIOCON NPONYCKaHUSA yCUnuTens
9. Wymbl yennutenen, NponcxoxaeHme LwymoB
a) VICTOYHMKOM LYMOB B YCURUTENSAX SABNSAKOTCA KOMMOHEHTbl CXeMbl (pe3ncTopsl,
€MKOCTU, TPaH3UCTOPbI)
b) Lymbl 06ycnoBneHbl HaNMYneM NapasnTHbIX 0OpaTHbIX CBA3EN
c) LUymbl cBSI3aHbl C NSIOXMM 3a3eMSIEHMEM
d) Wymbl 06ycnoBneHbl NIOXMM 3KpaHUpPOBaHNEM
10.Cnocobbl 60pb6bI € WymMamMu B yCUNUTENAX
a) Beibop onTMmarnbHOM NONOCkl NPONYCKaHNA B COOTBETCTBMM C (DOPMOWN curHana c
aeTekTopa
b) MnTerpupoBaHue curHana
C) VIameHeHne HanpspkeHns NUTaHus yeunuTens
d) OkpaHupoBaHue
11.dopmmpoBaHME NOrMYECKUX CUrHarnoB C 4eTEKTOPOB
a) Jlornyecknin curHan opmMupyeTcs C MOMOLLBIO OrpaHuYMTENnen amnnuTygbl Ha
anoaax
b) INornyecknin curHan popmupyeTcs Ha NNHUAX 3a4EPKKN
c) Jlornyecknin curHan popmMmpyeTcsi C MOMOLLBIO MOPOroBbIX CXEM — MHTErpanbHbIX
ANCKPUMUHATOPOB
d) Jlornuecknin curHan dopmMmnpyeTca ¢ NOMOLLIbIO AN depeHLMpyOLEN LLEMNOYKN
12.CxeMbl TOYHOW BPEMEHHOM NPUBA3KM K MOMEHTY MPOXOXAEHUSA YacTuLbl Yepes3 AeTEKTOP
a) Cxembl C hMKCMPOBaHHBLIM MOPOrom no nepeaHemy OpoHTy
b) C nomowbto anddepeHumpoBaHns
c) C nomMoLLblo NHTErPUPOBaHUSA
d) ®opmupoBaTtenu co crnegaLmm noporom
13.MeToabl coBnageHun, aHTUCOBNALEHNIN, UCNOSb3yeMble B OM3NYECKON annapaType
a) MeTopq coBnageHnss BO BPEMEHM NTIOTMYECKUX CUTHAMOB C OETEKTOPOB C MOMOLLbHO
3a[ePXXKM CUrHanoB OTHOCUTENbHO ApYr Apyra
b) OpraHuszaunsa coBnageHWn C MNOMOLLbI MocrneaoBaTeslbHbIX  PEe3nCTOPOB,
ynpaBnsieMbiX TakTOBbIM reHepaTopoM
c) OpraHusaums coBnageHuin ¢ NoMoLLbo ocuunnorpadga
14.N3mepeHne amnnmTyabl UMMYIbCHbIX CUrHaNoB
a) MNyTemM MHTErpupoBaHMs Ha UHTErPUPYIOLLEN LIEMOYKE N N3MEPEHNSI BOSTIbTMETPOM
b) MyTtem npeobpasoBaHns amnnMTyabl MMOYNbCHOMO CUrHanNa B 3apsg Ha eMKOCTH,
a 3aTeM B O4NIMTENbHOCTb NPSIMOYroSfiIbHOrO CUrHana npu paspsne eMKoCTH
c) C nomoLubto MHTErpanbHOro ANCKpUMmnHaTopa



d) C nomowbo guddepeHumansHOro guckpummHaTopa
15.N3mepeHne KOPOTKMUX BPEMEHHbLIX MHTEPBAIOB
a) Metoa npsiMmoro KognpoBaHUA cTapT - CTON
b) MeTtoa npeobpasoBaHusi KOPOTKUX BPEMEHHbLIX MHTEPBANoB (~ HC) B AfWHHbIE
(MKc) ¢ nocneaytowen oundpoBKon
c) C noMOLLbI MHTETPUPYIOLLIETO YCUNUTENS
d) C nomoLublo 3apago-4yBCTBUTENBLHOMO YCUNUTENS
16.KpemMHueBble boToyMmHOXMUTENN. OCHOBHLIE NpenmMyLiecTBa nepeq PY
a) bonbLuon kKoaPULMEHT yCuneHuns
b) Bbicokaa adp(eKTMBHOCTb, HEYYBCTBUTESIbHOCTb K MarHUTHOMY MOS0, HU3Koe
HanpsbKeHne NUTaHns
c) Manble wymbl
d) PagnaumoHHasi CTOMKOCTb
17.06nactu npumeHeHus ey
a) B cumHTMNNAUMOHHON MeToauKe
b) Perncrpaums ogMHOYHbIX (OTOHOB
c) Pabota B obnactu perucrpaumm ynbTpadmoneToBoro nanyvyeHus
d) Pabota B 06nacTtu BbICOKMX TeMnepaTtyp
18.06nacTtb NpMMEHEHNs 3apaa0-4yBCTBUTENBHOMO YCUNNTENS.
a) nnag
b) MasoBble geTekTopbl
c) Py
d) SiPM
19.06nacTtb NnpuMeHeHnsa msnveckon annapaTypbl B ctaHgapte NIM
a) lNpeobpasoBaHne aHanoroBon MHopmaLumm B LMPPOBON OBONYHbLIN KOS
b) Opranusaums ObICTpPON NIOrMKKM AnNs oTbopa NonesHbIX CobbITUN
c) bbictpas obpaboTka umcpoBon MHpOPMauMM B TPUITEPHLIX cucTemax otbopa
nosie3HbIX CoObITUI
d) OpraHusaums cBa3n usndeckon annapatypbl ¢ 9BM
20.06nacTtb npuMeHeHns unsndeckon annapatypbl B ctangapte CAMAC
a) PaboTta c HaHOCEKYHOHbIMM NOrMYECKUMN curHanamm (ycunexume, opmmpoBaHme,
noruka)
b) MNMpeobpasoBaHne aHanorosBon MHopMaunn B LMPPOBON ABOMYHbLIN KOL U CBA3b
c O9BM
C) YcuneHue curHanoB ¢ getekropa
d) OpraHunsauus TpurrepHbIX CMCTeM O0TOOpa NOME3HbIX COObLITUI BLICOKOrO YPOBHSA

20.2 NpomexyToyHasa aTrectauusi

ﬂpomemyTquaﬂ arrTectaumd no aucumniimHe oCyuwecTBnAaeTCA C NOMOLLbIO CcrieayroLwnx

OLIEHOYHbIX CPEACTB:

CobecenoBaHune No ak3amMmeHauUOHHbIM bunetam

YpoBeHb
KpuTepum oueHnBaHna KoMneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTM
KOMMeTeHuunn
CTyneHT oTBeYaeT Ha 2 BOMpoca 1 AOMNOSTHUTENbHbIE BOMPOCHI lNoebiweHHbIl OmsuyHo
yPpOB€EHb
CTyoeHT oTBevyaeT Ha 2 BOMpoca, UMEeKTCS HEeTOYHOCTW, HET ba3zoenlli Xopouwo
OTBETOB Ha AOMOJIHUTENbHbIE BOMPOChI ypO8eHb
CtyoeHT oTBeyaeT Ha 1 BONPoC, WMEKTCA HETOYHOCTH, lNopoeossili Ydoesnemeopu-
oTBeYaeT Ha LOMNOMHUTENBHbIE BONPOCHI ypO8eHb meJibHO




CTy/J,eHT HEe OoTBe4YaeT HM Ha BOnpocbl HA Ha AOONOJNHUTENbHbIE - Heydoenemeopu-
BOMpPOCHI meJibHO

20.2.1.MNepeyeHb BOMPOCOB K 3a4eTy:

LLlyMbl aMnnnMTyQHOro criekTpoMeTpruyeckoro TpakTa u 6opbba ¢ HUMMN.

NCTOYHMKN paanoakTUBHOMO U3NyYeHnst U UX BUAbI.

HenuHenHble MeToabl BblAeNeHUs 1 0TOopa AETEKTOPHbIX CUrHaroB.

NCTOYHUKM paamMoakTUBHOMO U3NYyYEeHUst U X BUAbI.

[onroBpemeHHble 1 NPeLn3NOoHHbIE U3MEPEHUS, METObl U TEXHUKA UX oGecneYvyeHus.
[leTeKkTopbl 1 X CUrHanbI.

HenuHenHble MeToabl BblAENEHUs 1 0TOOpa AETEKTOPHbIX CUrHArOB.

,D,eTeKTOpr N NX CUrHans.bl.
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Pas3Butne 6a3oBbIx Hal'lpaBJ'IeHVIIZ CNEeKTpoMeTpUn AoepHbIX I/I3J'Iy‘-IeHI/IIZ.

[
o

. JInHenHble meToabl 06PaboTKM CUrHaNoOB AETEKTOPOB.

|
|

. basoBble HanpaeneHns BO BpEMEHHOM aHamnu3e 1 ero aNeKTpoHHbIe cpeacTaa.

=
N

. lcTouHmkn pagnoakTnBHOIO N3ny4vyeHna n nx snabl.

=
w

. HennHenHble metoabl 1 ANEeKTPOHHbIE CcpeacTBa UX peann3auunn.

[y
SN

. lcTouHmKn pagnoakTnBHOIo n3ny4vyeHnsa n nx snabl.

[
o

. AMNNUTYOHbIA aHanM3: OCHOBHbIE NapameTpbl 1 6a30Bble 3NEKTPOHHbIE CPeACTBA.

=
(o))

. JInHenHble meToabl 06PaboTKM CUrHaNoOB AETEKTOPOB.

 —
\‘

. MeToabl coBnageHun 1 aHTUCOBNaAEHUN, N ANNIEeKTPOHHbIE CpeacTBa Ux obecneyeHus.

=
(o]

. JINHENHbIE CXEMbI U TEXHMKA noJiydeHunda n 0T6opa OEeTEKTOPHbLIX CUrHaroB.

[
o

. MeToab! 1 TexHuka n3mMepeHna MHTEHCUBHOCTU U3JTyHEHUA.

N
o

. NInHelHbIe cxeMbl 1 TEXHMKA NONYyYeHUst 1 0TOOpa AEeTEKTOPHbIX CUrHAsOB.

N
=

. MeToapbl 1 TexHMKa n3mMepeHnAa MHTEHCUBHOCTU U3ITYyHEHUA.

N
N

. JINHENHbIE CXEMbI U TEXHMKA noJsiydeHuna n 0T6opa OEeTEKTOPHbIX CUrHanoB

N
w

. MeToab! 1 TexHuka n3mMepeHna MHTEHCUBHOCTU U3JTyHEHUA.

N
D

. NInHelHbIe cxeMbl 1 TEXHMKA NONYyYeHUst U 0TOopa AEeTEKTOPHbIX CUrHArOB.

MpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBMM C [MOnoXXeHMeM O NPOMEXYTOYHOW
aTTecTaumm oby4yaroLmMxcs No nporpamMmmam BbiCcLLEro o6pasoBaHusi.

OnuncaHne KpUTEepUEB U1 LLKarbl OLEHMBaHUS KOMMNEeTeHUUI (pe3ynbTaToB 06y4eHns) npu Npo-
MEXXYTOYHOWN aTTecTaumm

YpoBeHb
Kputepum oueHMBaHus KOMNeTeHUUn ccopmupoBa LLkana oueHOK
HHOCTHU
KOMMeTeHUunn




Obyuvatowuinica B MNOMHOM Mepe BnageeT MNOHATUMHbBIM annapaToM | [locTaTouHbIN 3auTeHo
ONCUUNNUHBI (TEOPETUYECKUMU OCHOBaMu OUCLMNIMHLI), crnocobeH YPOBEHb
WNNIOCTPMPOBaTb OTBET Mpumepamu, gaktamu, OaHHbIMU Hay4HbIX
uccrnegoBaHUn, NPUMEHATb TeopeTUYeckne 3HaHusa Afs pelleHus
npakTUyeckmx 3agay B 06rnactun pumsukm.

OTBeT Ha KOHTPONbHO-U3MEPUTENbBHBLIN MaTepuan He COOTBETCTBYET - He 3auteHo
nepeuynucrneHHbiM  nokasatenam. O6y4vawolwmncs OemMOoHCTpupyeT
OTPbIBOYHbIE, (bparMeHTapHble 3HaHus, gonyckaeT rpybble ownbku B
oTBETE.

NK-3
[OTOB K NPOBEAEHUI0 (PUNYECKUX SKCTIEPUMEHTOB NO 3a4aHHON METOANKE, COCTABMNEHMIO
ONMCaHUsi NPOBOAMMbIX UCCeJ0BaHNIA U aHann3y pesynbTaToB

NK-6
CnocobeH kK MOHTaXy, Hanaake, HacTPoWike, PEryNMPOBKe, UCNbITaHWIO U caaye B
aKcnnyaTaumnio 06opyaoBaHNs U MPOrpaMMHbIX CPEACTB

MNepeyeHb 3agaHui Ans npoBepku chOpMUPOBAHHOCTU KOMMETEHLINK:

1) TecTtoBble 3agaHus ¢ BLIDOPOM OTBETOB

1. B Kakux cny4yasax ansa nogaBneHMA poHa NPUMEHSeTCA MeToA aMMIuTyaHOMN
ANCKPUMUHALIMN:

a) ANs 3almnTbl OT KOCMUYECKOro N3Ny4YeHns

0) onsa nogasneHns COGCTBEHHbIX LLYMOB AeTeKkTopa

B) 8 mex cslyyasix, koeda amniumyoda cuaHasna om uccriedyemo20 3agpghekma 3aMemHo

npesbiwaem amMniaumydy ¢poHO8020 cuz2Hasna

r) Ans 3awmTbl OT N1abopaTopHOro N3nyyYeHus.

2. Yto sABNnsieTCA NPUHLMNUANBLHO HEYCTPAaHUMbIM UCTOYHMKOM NOrPeLIHOCTHU

pe3ynbTarta AsaepHO-PM3M4YECKOro 3KCcnepumeHTa (M3amepeHus):

a) NOrpeLHOCTb, BHOCMMAs 3N1EeKTPOHHOM annapaTypon

0) GbICTpOOENCTBME SMNEKTPOHHOWM annapaTypbl

B) HENMNHENHOCTUN XapaKTEPUCTUK PYHKLIMOHASBbHBIX 3NIEMEHTOB 3NIEKTPOHMKM

r) cmamucmud4eckuli xapakmep pe2ucmpupyeMbiX MpPoyeccos.

3. B yem npeumyLiecTBO LMPPOBLIX METOA0B OOPAOOTKM B AAEPHON INEKTPOHUKe nepea

aHanoroBbIMMU:

a) B 6onbLuen HageXXHOCTK

0) e 60s1€e 8bICOKOLUI MOYHOCMU

B) B 6onee BbICOKOM BbICTpOAENCTBUN

r) B 6onee npocTbiX CXeMOTEXHUYECKUX PELUEHUSIX.

4. Yem MmoXeT ObITb NpeAcCTaBeH AeTEKTOP Ha IKBUBAaJNIEHTHOMN 3NIEKTPUYECKOMN CXeMe:



a) reHepaToOpPOM HanpsXKeHUs

06) 2ceHepamopomM moka

B) MCTOYHMKOM 3.4.C.

r) TEM UnNn gpyrum B 3aBUCUMOCTW OT MapaMeTpOB BHELLHEN Lenn Harpysku.

5. Yto ABNsieTCA NnepBUYHOM BENTMYUHON, HecyLen nHopmauuo o6 aHeprum YyacTmuy:
a) amnnuTyaa nMnynbca HanpsXKeHns

0) amnnuTyga umnynbca Toka

B) 3apsi0, co30aHHbIlU Yacmuyel 8 demeKkmope

r) ANUTENBHOCTb MMMYNbCa HANPSHKEHWS.

6. Yem orpaHMunBaeTCsi BO3MOXHOCTb pa3aeneHus ABYX 6nuskonexawmx
3HepreTU4YeCKUX FIMHUKN CnekKkTpa:

a) 3HaYeHuUeM 3Hep2emuYecKo20 pa3peweHuss demekmopa

6) TOYHOCTbIO FPagyMpPOBKM CNEKTpoMeTpa

B) aMnnuMTygon curHana getekropa

r) ANUTENbHOCTBIO CUrHana aeTekropa.

7. Kakue pneTeKkTopbl 06nagatoT caMbiM BbICOKUM 3HEpPreTUY4eCKUM paspelueHmem (ans
OAHOW M TOW XXe 3HepPrumn YacTuubl):

a) CUMHTUNNSALMOHHbIE

6) nonynpoeodHukoebie

B) ra3oHanosfiHeHHbIe NPONOPLUNOHasbHbIE

') MOHM3ALMOHHbIE KaMepbl.

8. Uto xapakTepusyeT napameTp BpeMeHHOe pa3pelieHne geTeKkropa:

a) npegenbHy CKOPOCTb perncTpaumm 4actumy

0) MakcumManbHyH ANUTENBbHOCTb CUrHaNa AeTekTopa

B) MakcMmMarsbHyl0 amnnuTyay curHana getekropa

r) mo4yHocmsb onpedesieHUss MOMeHma peaucmpayuu Yacmuuyabl.

9. KakoBbl B o6Lwwem crny4ae, ycrnoBus BbiIoopa NOCTOAHHON BpeMeHu T RC-Harpy3ku
AeTeKTopa AnA Nony4YyeHUs Haunyywero BpeMeHHOro paspeLlleHus:

a) T 6bonble oNUTENBLHOCTU NMMYNbCa TOKa AETEKTOpPA tu

0) T MeHbwe dnumenibHOCMU uMmnyJsibca moka demekmopa tu

B) T paBHa OJTNTENIbHOCTU UMMYJIbCa TOKa AETEKTopa tu

10. Kakum cnoco60om MOXXHO Hanbonee 3¢hpheKTUBHO OrpaHMYUTb BIIUSIHUE HaNOXEeHUA
MMNYJbCOB:
a) nogbopom Nonockl NPONyCcKkaHUsA yCUNUTENsi CNEKTPOMETPUYECKOro TpakTa

6) ekn0YeHUEM 8 CIeKMPoMempPUYECKUl Mpakm pexeKkmopa HasIoXeHul



B) NpOBEAEHNEM U3MEPEHUIN NPU Marion YacToTe NOCTYNNEHNSA CoBbITU

r) nogbopom KoahpmumeHTa yecuneHms yecunmtensa CnekTpoMeTprUYecKoro TpakTa

11. Kakyto cbyHKUMIO OyaeT BbINonHATL AudcepeHUnanbHbIN AUCKPUMUHATOP,
MMeLLU He3aBMCUMbIE PeryriMmpoBKU NOPOroB, ecriv 3HayeHne BepxHero nopora Us
OyneT MeHblue 3HaYeHue HuxHero nopora Ux:

a) He 6ydem peaz2upogamb Ha 8XO0HbIe cCU2Halslbl

0) 6ygeTt paboTtaTtb kak guddepeHUnanbHbIN UCKPUMUHATOP, PETUCTPUPYS CUTHATbI C
amnnutygon A, ygosnetsopsitoLlen ycnosuio Un < A < Us

B) 6yaeTt paboTaTtb Kak MHTerparnbHbIi ANCKPUMUHATOP C Noporom Un

r) 6ygeT paboTaTb Kak MHTErpanbHbI AUCKPUMUHATOP ¢ noporom Us

12. Y10 HYyXHO caenaTtb ANA TOro, YToobl ABOUYHLIN aCUHXPOHHbLIN CYETYUK paboTan He
B peXMUMe CITIOXKEHUSA, a B peXXUmMe BbIYUTaAHUA:

a) N3MEHUTb NONAPHOCTb BXOAHbIX CUrHanoB

0) usmMeHumb cesi3u Mexxdy mpuazepamu cHemyuka

B) npoaenatb obe onepaunmn

) UICNONb30BaTb MHBEPCHbIN BbIXO

13. YkaxuTe HasHauyeHue aHanoro-uucgppoBoro npeobpasoBatens (ALM):

a) ons npeobpasoBaHUsA KOOOB

6) ana npeobpasoBaHusa undposoro koga N B nponopLmoHanbHOE aHarnoroBoe 3HavyeHme
HanpsbkeHnst U(N)

B) Os1s1 npeobpa3oeaHusi MOCMOSIHHO20 Hanpsi)XeHusi, 3a0aHHO20 Ha MaKmMoe8oM
UHmMepearsne, 8 080UYHbIU KOO

r) 4ns npeobpasoBaHna MHopMaLumn n3 nocnegoBaTenibHOM BO BpeMeHU (hopMbl
npeacTasneHns B napannenbHyo opmy

14. BbibepuTe U3 npuBeAeHHbIX HUXKEe 3HaYeHUMWU MUHUMaribHO Heo6XxoAUMbIe 3HaYeHUs

OMNMOPHbIX HaNpPsiXXeHUn +Vier ANA NpeobpasoBaHUsA aHaNOro-UMgpoBbLIM

npeobpasoBaTtenem (ALIIM) cMmHycoumaanbHOro HanpsXXeHUs Uex(t)= 1,41sinwt :

a)Viet = 1B
0) Viet =£2B
B) Vet = +3 B
r) Viet =t4 B

15. YKaxuTte, Kak U3MEeHUTCA BbIXOAHOMN KoA aHanoro-uudgpoBoro npeodpasoBarens
(ALIM) npn HEN3MEHHOM BXOOHOM Hanps>XeHUU Uex U OMOPHbLIX HaNpPsKeHUsAX Vet =2 B
M Vrier- = -2 B, ecnu yctaHoBUTb Vier- = 0 :

a) €20 3Ha4YeHue yMeHbwumcsHs 8 2 pasa



6) He n3ameHnTcA

B) ero 3Ha4yeHue yBenmunTcsa B 2 pasa

) CMEHUTCS HA NHBEPCHBIN.

16. YkaxuTe HazHa4yeHue uucppoaHanoroBoro npeodpasoBarens (LAMN):

a) ansa npeobpasoBaHusa MHopmauun B aHanoroson hopme B LidppoBble KOAb!

6) dns npeobpasoesaHusi yughposozo koda N e nponopyuoHasribHOe aHasl02080€
3Ha4YeHue HanpsixeHusi u(N)

B) ANSA AeNeHNs Yncna Unm 4actoTbl MOBTOPEHMS UMMNYbCOB Ha 3afaHHbIN KoadhduumeHTt K
r) ana npeobpasoBaHnsa nHpopMauum n3 nocrneaoBaTenbHoON BO BpeMeHn hopMbl

npeacTaBneHnst B napannenbHyto opmy

1)TecTtoBble 3agaHus 6e3 BbIbOpa OTBETOB
1. Yemy paBeH 3apsapg, npolleawmmn Yepes3 BbIXOAHYHO Lienb AeTeKTopa, ecrnv Bce

3apsaabl, o6pa3oBaHHble MOHU3UPYHOLLIEN YacTULEeN B pabo4yem BeLlecTBe AeTeKTopa,
OOCTUraroT 3N1IeKTPOAOB AeTeKTopa.
OTBeT: 3apsag, Npowenwni Yepes BbIXOAHYHO Lienb AeTeKTopa paBeH 3apsiay, Co3gaHHOMY
noHusmpyowen yactmuen: Q = eN = eE /w,
roe, e — 3apsig 3NeKTpoHa,

N - cpegHee 4ncno nap HocuTenen 3apsida co3gaBaeMblx YacTmuen B getekrope: N
=E/w,

E — aHepruna yactmupl

W — CpeaHsst aHeprus, pacxogyemas yactuuen Ha obpasoBaHue ogHOM Napbl HOCUTENEN

(anekTpoHa 1 noHa B rase, aN1eKTpPOHa 1 ObIPKU B KpUcTanne).

2. Yemy paBeH ¢pa3oBbIN Yron B LIeNU CUHycouaanbHOro Toka, coaepallen
nocrneanoBaTesibHO COeAMHEHHbIe pe3nucTop ¢ conpotTuBneHnemMm R =1 Om u ngeanbHyo
WHOYKTMBHYIO KaTylKy ¢ conpoTuBneHnem XL =3 Om?

OtBetr: BRL-, RC- n RLC-uensax yrnbl caBura a3 3aBUCAT OT 3Ha4YE€HUN
napameTpoB 3/IeMEHTOB BeTBEWN U ONpeaenfaloTCcA, B obwem cnyyvae, no coopmyne ¢ =

arctg(X.L — Xc )/R, cnegoBaTtenbHo B RL-uenu ¢ = arctg(Xc/R) = 60°

3. HazHa4yeHue aHanoroBbIX KoOMnapaTopoB HanpsXeHnsa Ha onepaluOHHbIX YCUNUTensx.
OTBer: KOMnapamop Harips>XeHus — yCTpOIZCTBO CpaBHEHUA, conocTaBlieHnA ABYX

HanpsbkeHW 4ns onpeaeneHnst akta ¥ MOMEHTa X paBeHCTBa.



4. Yemy paBHa BenuuuHa (amnnutyaa) HanpsbkeHus U Ha Bbixoae AeTekTopa npu
n3mepeHun 3apsga Q, o6pazoBaHHOro MOHM3UpPYHOLLEN YacTULen B paboyem BeLlecTBe
OeTeKTopa, NyTeM UMHTerpMpoBaHUA TOKa AeTeKTopa Ha eMKOCTU Harpy3ku getekropa Cu
OtBet: U=Q/Cu=¢€eE /wCx
roe, e — 3apsag 9nekTpoHa,

N - cpefHee 4niCrno nap HocuTenen 3apsga co3gaBaemMbix YacTuuen B getekrtope: N
=E/w,

E — aHepruna yactuubl

W — CpeaHsast aHeprusi, pacxogyemas yactuuen Ha obpasoBaHne 04HOM Napbl HOCUTENEN

(anekTpoHa 1 MoHa B rase, 3NeKTpPOHa U AbIPKU B KpUCTanne)

Ch - eMKOCTb Harpy3ku geTektopa

5. Kakue onepauuu n B Kakon nocreaoBaTeNbHOCTU HEOOXOAMMO BbINOSTHUTL NpU
aHanoro-uncgppoBomM npeobpazoBaHnnN?
OTtBeT: 1. AncKpeTM3aums No BPEMEHM aHanoroBoro curHana,
2. KBaHTOBaHMeE MO YPOBHIO €ro OTCYETOB

3. KoanpoBaHne KBaHTOBaAHHbIX ypOBHeﬁ

6. Kakon dbyHAaMeHTanbHbIN NPUHLUN, ABMIEHUE NEeXUT B OCHOBE (hyHKLIMOHUPOBaAHUS
ONTO3JIEKTPOHHbIX NpubéopoB?

OTtBeT: sABNeHne npeobpaszoBaHUsS ANEKTPUYECKON SHEPTMM B HEKOrEPEHTHOE 3NEKTPO-
MarHUTHOE n3ny4yeHne onNTUYECKOro guanasoHa u aBreHne npeobpasoBaHus arne-

KTPOMarHMTHbIX BOJTH ONTUYECKOro Anana3oHa B 3J1IEKTPUHECKYHO SHEPIUKO

7. Onopbl D1 n D2 nmeroT BonbT-aMmnepHble xapaktepuctuku (BAX), nsobpaxeHHble Ha

pucyHke. U=2B, 11=1A. ConpoTuBrneHne pesncropa dyaeTt paBHo...



D> D;

0.5 1 L5 UB

OtBeT: [lo rpadmky BAX ona guoga D1 onpegensiem HanpsikeHne Ha Hem Upi = 1B nipu
3agaHHoM Toke |1 = 1A. 3aTem no rpadmky BAX gns guoga D2 onpefgensiem Tok Iz = 3A,
yunTbiBas 4To, HanpsbkeHue Ha guogax D1 u D2 ogHo u 1o xe. Anoabl D1 n D2 BKkNtOYeHbI
napannensHo, criegoBaTeflbHO, CYMMapHbIM TOK B KOHTYpe | = 11 + |2 = 4A. TlageHue
HanpsbkeHust Ha pe3ncTtope R coctaBut Ur = U - Up1=1B.

Mo 3akoHy Oma R=Ur/1=0,25 Om

8. YkaxuTe 3apayy Ansi pelweHns KOTOpou UCNONb3yeTCcA COOTBETCTBEHHO: WwudpaTop u
aewudparop.
OtBeT: - wndpartop mcnonbayetca Ans npeobpasoBaHUsa 4ECATUYHBIX YACEN B ABONYHbIE UMN
B ABOVYHO-AECATUYHBIN KO, HAanpuMep, B MUKPOKarbKynaTopax, B KOTOPbIX HaXaTtne
AECATUYHbIX KIaBULLIEN BbI3blBaeT reHepaumio COOTBETCTBYIOLNX ABOUYHBIX KOLOB;

- Aaewwudparop vcnonb3yeTcsa Ana AeMYyIbTUNIEKCUPOBaHUA JaHHbIX N agpeCHON
NOMMKN B 3aMOMUHAOLLMX YCTPOMCTBAX, a Takke Ans npeobpasoBaHust ABONYHO-AECATUYHOIO

KoAa B AECATUYHbIN C Lenbto ynpaBneHns MHOMKaTOPHbIMU M neYaTalowmMm YyCTPoUCTBaMu;

9. OnpepennuTb aMmnNnNUTyAy CUrHana Ha Bbixoae nonynpoBoAaHuUkoBoro aetekropa (MMNA)
6onbLloro o6bLema (ans perncTpaumm y-KkBaHTOB C IHEPrusiMU OT HECKONbKUX K3aB ao
Heckonbkux MaB), ecnu cpeaHsasn 3aHeprus, pacxogyemasi Yactuuen Ha obpasoBaHue
OAHOM napbl HocuTtenen w = 2,9 3B, eMkocTb Harpy3ku getektopa Cu = 100 n®d, aHeprusa
MOHM3MpYyoLen YacTuubl E =1 MaB.
OtBeT: U=Q/Cu=€eE/wCu=(1,6-101°-1-10%)/2,9 10010**=0,5 mB
roe, e — 3apsj anekTpoHa,

N - cpeaHee 4vcno nap Hocutenen 3apsiaa co3gaBaeMblx YacTuuen B getekrope: N
=E/w,

E — sHepruna yactuubl



W — CpeaHsist 9Heprus, pacxodyemas Yyactuuen Ha obpasoBaHne ogHON napbl HocUTenen
(aneKTpoHa 1 UoHa B ra3e, areKTpoHa 1 OblpKU B KpUcTanne)

Cu - eMKOCTb Harpy3ku geTektopa

10. Onpegenute 3HaYeHnsa audcdepeHumanbHOro Ugup. U cUHGpasHOro Ucundp. CUFHANOB
npu nogaye Ha MHBepTUpyrowmn exoa OY HanpsikeHua UBx1 = 0,545 B, a Ha
HeuHBepTUpyrowmn Bxon OY HanpsxkeHnsa UBx2 = 0,541 B.

OTtBeT: - auddepeHUManbHbLIN CUrHaN paBeH Pa3HOCTU BXOAHbLIX HANpskeHUn Upud. =
Usx1- UBx2 =4 mB

- cuHda3HbIM curHan onpegensietca no popmyne Ueung. = (UBx1+ UBx2)/2 = 0,543 B

11. Ykaxurte 3apgavy ansa peweHusA KOTOpOI7I ncnosib3yetcss COoOTBeTCTBEHHO:
MyJbTUNJNIEKCOP U AeMYJIbTUNJIeKCOoP.
OTBerT: - MyINbTUNIIEKCOP UCMNOJIb3yETCA AJ1d KOMMYTaunn B 3agaHHOM nopAake CUrHanos,
nocTtynarnLwmnx ¢ HECKOJIbKUX BXOAHbIX LLUMH Ha OOHY BbIXOOHYIO;

- AeMyINbTUMJIEKCOP NCMNOSb3yeTCA A4 pacnpenerieHna B Tpe6yeM0|7|
nocriegosaTtesibHOCTU MO HECKOJIbKMM BbiXO4aM CUrHasioB ¢ O4HOro I/IHCbOpMaLI,MOHHOFO BXoAa,
B YaCTHOCTW, And nepegadun MHd)OpMaLl,I/II/I Nno OAHOWM FIMHUM OT HECKOJSTbKNX YCTaHOBJIE€HHbIX Ha

Hen gaTynKkoB

12. Kakyto nornyeckyto onepauuto BbIMOJIHAET 3/IEMEHT, YCIIOBHOEe 0603Ha4YeHue

KOTOPOro n3o6paxeHo Ha pUCYHKe

— &

OtBeTt: yHkumio Weddepa (onepauus N-HE)

13. Ha pucyHke nsobpaxeHa BonbT-aMnepHas XxapakTepucTukKa...
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OTBerT: BbINPAMUTESNIbHOIO anoaa



