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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
b1.B.1B.01.01 flgepHas anekTpoHukKa

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:
14.04.02 AnepHble dm3nka n TEXHONOIrMK

2. Mpodunb nogroroBku/cneumnannsauusa:

®u3nka aTOMHOro sgpa 1 Yyactuy

3. KBanudukaumsa BbINnyCKHUKA: Marnctp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaumio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CoctaBuTenu nporpaMmmbl:

K.(p.-M.H. MaBpunos 'eHHaamn EBreHbeBmY, accucteHT CabypoB AHaTonun Hukonaesuy

7. PexomeHpoBaHa:

Hay4Ho — MeToguyeckum coBeToM husndeckoro dakynbTteTa, npotokon Ne6 ot 24.06.2021,

Pl npognena Ha 2022-2023 y4yebHbin rog, HMC dusnyeckoro dakynbteta ot 14.06.2022,

npoTtokon NeG.

8. YuebHbIn roa: 2021/2022 CemecTp(bl): 2



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llensimu oceoeHusi yyebHOU QucyuniiuHbl S8115H0MCS:
- faTb CTyaeHTaMm npencraBneHne 0 COBPEMEHHOW 3NEKTPOHHON Base NOCTpPOeHUs
nccnegoBaTenbCkUX U NU3MEPUTENBbHBIX CUCTEM, MPUMEHSAIOLLMXCA (PU3MKAMU -
aKcnepumMmeHTaTopamu, pabdoTarowmmm B obnactn sagepHon omsmnkn n mnsnkm
3NeMeHTapHbIX YacTul,

3adayu y4ebHoU OuCyUMNIUHBI:
- OCBO€EHWEe CcTygeHTaMu Hambonee obLmMx MeTog0B NOCTPOEHNSA BCTPOEHHbIX
ynpaBnsaloLWmnx cuctem Ha 6asze MUKPOKOHTPONNEPOB U UX MPUMEHEHME A5
nccnegoBaHNS N3nNyYeHn pagnoakTUBHBIX UICTOYHUKOB U YacTUL, BbICOKOW SHEPTUN.
- BblpaboTaTb hn3NYECKMI NOAXOS K NPOLiecCam B SNEKTPOHHbIX KOMMOHEHTAX, LiensixX 1
YyCTPOMCTBAX, NOHUMaHWE NPUHLMNManbHbIX BO3MOXHOCTEN U OrpaHNYeHni
3JTIEKTPOHHbIX YCTPOMUCTB.

10. MecTo yyeb6HOM AncuMNuHbI B cTpykType OOIT:
AvcumnnmHa oTHoCUTCS K BapuaTuBHon Yactu unkna 61.B. OB (ducunnnuHel no Beibopy).

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi No AucuunnuHe/Moayno (3HaHUA, YMEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

nporpamMmmbli (KOMHeTeHLIMFIMVI) N MHOANKaTopaMun X OCTUNXKEeHUA:

Kona HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4eHns
KOMMEeTEeHLUN
3HaTb: NMPOLIECCHI B 3MTEKTPOHHbIX KOMMOHEHTAX,
Lensix ¥ ycTpoicTBax, MOHUMaHue
3HaeT NpoUecchl B | ApuHUMNMAMNbHLIX BOIMOXHOCTEN 1 OrpaHIYeHIi
SNEKTPOHHbBIX 3MEKTPOHHbIX YCTPOWCTB, METOAbI UCCIeA0BaHUN
KOMMNOHEHTaxX, UensaX | y usmepeHwii, npuMeHsiioLLecs: pusmkamu-
nycTponcreax, 3KcnepumeHTaropamu, paboraroLwymm B
NoHMMaeT obnacTu spepHoit n3nkn 1 pusnku
npyHUpNmnarbHble 3neMeHTapHbIX 4acTuL;
CrocoBen BO3MOXHOCTU U
OCYLLECTBAATL orpaHn4eHus yMeTb: BblOUpaTh MeTon U3MepeHuii u
KOHTPOTb, SJIEKTPOHHbIX 06paboTkK 3KCNepUMeHTarbHbIX pe3ynbTaToB
OpraHM3aLmio 1 MK-5.6 | YCTPOWCTB, METOLOB | npy nnaHMpOBaHWM SKCNEepUMeEHTa Ans
MNaHupoBaHie nc-cnefosaxnn n MpoBeAeHNs UCCINefoBaHN U3NyYeHWiA
6e30MacHoM namepenHun, pasnn4YHbIX pagnoaKTUBHBIX UCTOYHMKOB U
SKCTMyaTaLmm ;)pmg“;i;;*mo_'-u”xc” 4YacTuL, BbICOKOW 3HEeprnm
MK-5 ;ﬁgﬂfp:wopyﬂo,a SKCMEePUMEHTaTOPa | pnageth (MMETb HaBbIK(M)): MPaKTUYECKUMM
aHus, MW, PaBOTAIOLUNMN B | LapLikaMy NPUMEHSTL HA NpaKTUke obLLmMe
TpyBONpPOBOAOE, obnacTy siaepHoi MeToabl M3MepeHuin n 0bpaboTku
naporeHepaTopos U3NKN 1 HU3NKK 3KCNepUMeHTarbHbIX Pe3ynbTaToB,
ASC, a Takke SNEMEHTapHbIX MCMNonb3yeMblX Npu NpoBedeHNe UccrnenoBaHuii
OCHOBHBIX Hactuy. N3NyYeHUii paanoakTUBHBIX UCTOYHUKOB U
oHaoB 4acTuWL, BbICOKOW SHEPIUM.
peakTopHOro Bnapeet 3HaTb: COBPEMEHHYIO 3MEKTPOHHY0 Gasy
otaeneHusa ASC. NpaKTUYEeCKIMM NMOCTPOEHUS UCCNEeaoBaTENbCKUX U
HaBbIkaM1 BbIBOPa N3MEpPUTESbHbIX CUCTEM, MPUMEHSIIOLLMXCS
cxemoTexHudeckux | Pynkamm - akcriepumeHTaTopamu,
MK-5.8 | PeleHuil u pacueTa paboTatowmmy B obnactu saepHon usukm um
napameTpos h13MKM SneMeHTapHbIX YacTul.
pexXunmoB paboTbl
3MEMEHTOB CXeMbl yMeTb: MCMoMb30BaTh 06LMe MeToabl
ANs peLueHus NOCTPOEHNUA CUCTEM M3MepeHuin 1 o6paboTku
KOHKDETHbIX 3a7ay. | OKCMEPUMEHTArbHbIX PE3YTbTATOB U MPUMEHSITH




UX ONs uccrnenoBaHus U3NydYeHnii
pagnoaKkTUBHBIX UCTOYHMKOB W YacTUL, BbICOKOM
SHEpPrun.

BNageTb (MMeTb HaBbIKUN): MPaKTUYECKUMMU
HaBblkaMU BblOOpa CXEMOTEXHUYECKUX PELLEHI
1 pacyeTa napameTpoB U PEXMMOB paboThl
3/1EMEHTOB CXEMbI A1 PELLEHMS] KOHKPETHbIX
3agay

12. O6beM AUCUUNUHbI B 3a4€THbIX eanHuuax/yac.— 4/144.
Popma NPOMEXYTOYHOWN aTTecTaLMm - IK3aMeH

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpynoemMkocTb
Bug yyebHown paboTbl Bcero o cemectpam
2 cemMecTp
AyanTopHbIE 3aHATUA 56
nekuum 18 18
B TOM yucne: npakTuyeckme 38 38
nabopaTtopHble
CamocTtosTenbHas paborta 52 52
B TOM Yucne: Kypcosas paboTa (npoekr)
KoHTpornb 36 36
dopma NpomMexyTo4HOM aTTecTaLmm Ok3ameH Ok3ameH
WToro: 144 144
13.1. CopepxxaHue QUCLUNIUHDI
n/n Peanusauusa

pasgena
HaumeHoBaHue pasgena ONCUMMIINHBI C
CopgepxaHve pasgena gUCLMNINHDI
OVCUMMIINHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK*

1. Nlekyun -

Oucnponopuuns npy NOTepsiX aHeprum yactTulamu B
netektopax. LLlymoBble pakTopbl B yCTPONCTBaX
netektupoBaHus Ha npumepe MMAQ. Yennutens —
aKTUBHbIV YETbIPEXMOMOCHUK U ero LUyMOBbIE -
coctasnswowue. LLlymoBblie xapakTepucTmKu TpakTa
perncTpaumm nanydenus. Wywmel B Havane
N3MepuUTENbHOIo TpakTa.

LWymMbl aMnnuTygHoro
CMEeKTPOMETPUYECKOTO

11 Tpakta n 6opbba ¢ HUMN.

O6LWume NonoXxeHnsa 1 HeKoTopble 3aMevaHust. Buabl
CUrHanoB u cpepa nx npumeHeHnsa. HennHenHbIn
MeTo4 — YHU(MLMPOBAHHBIN BapMaHT BblAeNeHus
MHGOPMaLNKN C OETEKTOPHLIX YCTPOMUCTB.
HenuHeliHble MeTob! OunckpMuHaumnsi — OCHOBa HENMMHENHOro meTtosa u
12 BLIIENEHMS M 0TEOpPa ee Buabl. OrpaHnyeHne — 6asoBas HenMHenHas i

onepawusi nony4eHnss curHanos. TexHuka
[EeTEeKTOPHbIX CUrHanoB.

OrpaHMYeHUs CUrHanoB 1 ee OCHOBHbIE
pasHoBugHocTu. Cenekunsa — cpopma HeNMHENHOM
06paboTkn 1 BblaeneHus curHanos. Peanusauus
HENMHENHbIX MEeTOA0B B CTPYKTYpaxX 3NEKTPOHHON
TEXHUKMU.

13 HenuHeliHble MeToapl 1 TpeboBaHMsA K AUCKPUMUHALMM NPU aMMNNATYAHOM
' 3MNEKTPOHHbIE CPeaCcTBa UX aHanuae. MHTerpanbHbli AUCKPUMUHATOP —




peannsauunn npun
aMmnnnTygHoOM aHanmse

CTPYKTYypa 1 cpepa NpUMEHEHMs.
OudbdepeHumnanbHbIn AUCKPUMUHATOP — CTPYKTYpa,
ee cocTaB U 0COB6EHHOCTU. DNEKTPOHHbIE CpeacTBa
OUCKPYMUHALMM U BApUaHTbl UX UCMOJTHEHNS.
TpeboBaHuMs K ANCKPUMUHALMN NPY BPEMEHHOM
aHanuae. bbICTpbIN QUCKPMMUMHATOP NO PPOHTY
BXOOHOro curHana. dopmmnpoBaTenb BpEMEHHOM
OTMETKM MO NepeceyveHunto Hyns. beicTpbin
OUCKPMMMUHATOP MO MOCTOSIHHOM YacTu curHana.
[MoBbILEHNE BO3MOXHOCTEN BbICTPbIX
OUCKPMMMUHATOPOB U paclunpeHune cepbl nx
NPUMEHEHMS.

1.4

MeToabl coBnageHuin un
aHTUCOBMNAOEHUN, U
3NEKTPOHHbIE CpeacTBa UX
obecneyeHus.

Cdbepa npMeHeHUs METOAOB COBMAAEHN 1
aHTucoBnaaeHnin. OCHOBHbIE MOMOXEHNS MEeTO40B
coBrnageHnn n aHtTucoenageHuin. CTpyktypa 6a3oBbix
CcpencTB peanusauumn Metoga coBnageHui. Cxembl
aHTMCOBMAAEHN, X OpraHn3auns n TUNoBble
CTpyKTYypbl. OCHOBHblE MAapamMeTpbl CXEM
COBMNageHnUn n aHTUCOBNAaaEeHUN.
OKcnepuMeHTarnbHble UCCreaoBaHNs Ha
COBPEMEHHOM 3Tarne U TeHOeHUMsl pas3BUTUS CPeACcTB
otbopa cobbITui.

1.5

MeToabl U TEXHUKa
n3mepeHna NHTEHCUBHOCTU
n3ny4vyeHus.

3agayn nsmepeHus cpegHen 4acToTbl NOCTYNNeHUs
cobbITuin. U'smepeHue cpegHen 4acToThl
nocTynneHnsa cobbiTUin aHanoroBbiM METOAOM.
LincppoBbie nameputenu ckopocTn cyeTa cobbITUN.
CueTHbIN MeTOa — 6a3a onga aKcnepuMeHTanbHbIX
nccnegoBaHun. TexHuka ero peanusauummn. 3agayu u
pofib MOHUTOPHOTO KaHana. XXusoe n mepTeoe
BPEMS NMpu perncTpaunm cobbITUn.
YHUPMUMPOBaHHbIE METOOMKN PEFUCTPaLMN CHETHOW
nHdopmaumu.

1.6

AMNANTYOHbIA aHanus:
OCHOBHbIE NapamMeTpbl U
©a30Bble 3NEKTPOHHbIE
cpencTaa.

HasHaueHune 1 ponb aMnNUTyaHOro aHanumsa.
TUNOBOW U3MEPUTENBHbLIA TPaKT ANS aMNIUTYLHOrO
aHanusa. OCHOBHbIE XapaKTEPUCTMKN aMNINTYLHOMO
CMEeKTPOMETPUYECKOrO TpakTa. AHanoro-ungposoe
npeobpasoBaHue TUNa «amnnuTyga — Bpems —
koa» (A-T-C). MNpeobpaszoBaHne amnnuTyabl
curHana B gnutenbHocTb (A-T). NpeobpasoBaHue
ONUTenbHOCTN MHTepBana B umdgposon kog (M-C).
AHanoro-undpoBoe npeobpasoBaHe METOAOM
rnopaspsgHoro B3BelMBaHus. HenocpeacTeeHHoe
aHanoro-u1gpoBoe npeobpasoBaHue B hopme
NpsAMOro KoAMpoBaHus. AHanoroBble NpoLeccopbl —
COCTaBHas 4acTb NPELN3NOHHbIX U3MEPEHWI

1.7

basoBble HanpaBneHnsa Bo
BPEMEHHOM aHanuse u ero
3MNeKTPOHHbIE CpeacTBa.

TunoBon BapuaHT U3MEPUTENBHOIO TpakTa Ans
BpeMeHHoro aHanunsa. OCHOBHble MeTOAbl
n3MepeHus ANUTENbHOCTU NHTEPBANOB BPEMEHU.
MeToamnyeckne acnekTbl BpEMEHHOro aHanusa
MUKPOCEKYHOHOrO AnanasoHa. JneKTPOHHbIEe
cpeacTBa M3MEpPeHNss MHTEPBanoB BPeMeHM
MWKPOCEKYHAHOro avanasoHa. HaHoCcekyHOHbIN
BPEMEHHOWN aHanm3 n ero 3neKTPoHHbIE CPeAcTBa.
KocBeHHble MeToAbl U3MEepPEeHUs NHTepBanoB
BPeMeHV B HaHOCeKyHAHoWn obnacTtu. Nameputenu
WHTepBanoB TUNa «Bpems — amnautyga» (t-A) n nx
pasHoBugHocTu. Uameputenu Tuna «spems —
amnnutyga — spems — koay» (t-A-T-C) n nx
BapuaHThl. LindpoBbie nsmeputenv nHTepeanos
HOHWYCHOTO Tuna. MIHTepnonsaunoHHbIe 3mepuTenu
HaHOCEKYHAHbIX MHTEPBAanoB BPEMEHU

1.8

Passutne 6a3oBbix
HanpaBneHnmn
CNEKTPOMETPUN SAEPHbBIX

OCHoOBHble MoagucMKauun amnanTygHoOro
MynbTuakTopHoro aHanusa. Ceoeobpasne opm
BPEMEHHOIO MynbTU(AKTOPHOIO aHanusa.




N3Ny4YeHNI. MHorogeTeKkTopHble n3mepeHus — ofHa U3 opm
aMnaMTyAHOro UM BPEMEHHOTO MyNbTUAAKTOPHOIO
aHanmsa. OcobeHHOCTM MHOro4EeTEKTOPHOro
BPEMEHHOrO aHann3a HaHOCEKYHOHOro AuanasoHa.
MynbTuckannepHbln aHanu3 B UsMepeHnn
WHTEHCUBHOCTM U3NyYeHnin. IamepuTenbHbIN TPakT ¢
OLMMPOBLLUKOM CUTHANOB AETEKTOPHbIX YCTPOWCTB.

[onroBpeMeHHble N3MepeHns n CTabunbHOCTb
napamMmeTpoB CMEKTPOMETPUHECKOrO TpaKTa.
MpeunsnoHHasa cnekTpomMeTpus U HeKoTopble
acnekTbl ee peanusauun. Ctabunusauus Tpakta
NU3MepeHui NonynpoBOgHMKOBOrO CNnekTpomMeTpa
3Heprun. CUMHTUANALNOHHBIN CEKTPOMETP 3HEPrun -
1 ocobeHHoCTM cTabunmsaunm ero Tpakra.

ﬂOJ’IFOBpeMeHHbIe n
1.9 npeymn3noHHble N3IMEPEHNA,
’ MeTOoAdbl N TEXHUKA UX

obecneyeHus.
CTtabunmnsauns napameTpoB BPEMEHHOIO
CMEeKTPOMEeTpa BbICOKOrO paspeLLeHus.
CTtabununsauns Tpakta nyTemM CpaBHEHUS ero
3a4€EpPXKKM C 3TaNOHOM.
2. NpakTnyeckme 3aHATUA
OKBMBaneHTHasl cCxema aeTekTopa. Beibop
[leTekTop anemeHTapHbIX Harpy3o4dHoro pesuctopa. CornacoBaHune getekrtopa
21| dacmau KaK moTouHiK ONTUMANLHOB COTNACOBAHIE. PabOTa AETeKTOpa Ha '
SIEKTPUIECKOTO chrHana. BbICOKOYaCTOTHbI Kabenb.
Knaccudgukauusa ycunutenen B 3aBMCUMOCTN OT
29 Yeunutenu B getekropax 3agayu, pewaeMon geTekTopom. ToKoBble i
3NeMeHTapHbIX YacTuu,. YCUMUTENW, YCUITUTENN HaNPSKEeHWS,
3apsa40YYBCTBUTENBHbBIE YCUITUTENMN.
AHanorosas obpaboTka chopMbl curHana.
23 dopmupoBaHue curHana c YkopaunBaHue curHana. lNpveBegeHue curHana c }
' netekTopa. JeTeKTopa K CTaH4apTHOM Normyeckon gopme.

dopmupoBaTenu, UCKPUMUHATOPBI

Knaccunyeckne cxembl COBMageHnn n
aHTucoBnageHnin. Cnocobbl NOBLILLEHWS BPEMEHHOTO -
paspeLLeHns cXxem coBnageHumn.

24 MeToa coBnageHun n
’ aHTUCOBMNAOEHUN.

Cnocobbl M3MepeHNst KOPOTKUX BPEMEHHbIX
25 BpemeHHbIe namepeHus. -
nHTepsanos. MeTtog Bpemsi-amnnuTyga-umdpa

Cnocobbl n3MepeHna amnnmtynbl UMNYyIrbCHbIX
curHanos. OgHokaHanbHble aMnnnTyaHble -
aHann3aTopbl.

26 AMNnuTygHble
’ pacnpegeneHus.

Cnocobbl npeobpasoBaHns aMnNInMTyAbl UMNYALCHOMO
curHana B UMdpPOBON ABOUYHBLIV KOA. -
[MpeobpasoBaTenn napannensHoro Tuna.

Mpeobpa3soBaHue
amMnnuTyaa-koga.

2.7

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUAbI 3aHATUA

Ne Buapbl 3aHATUN (KONMYECTBO YacoB)
HaumeHoBaHue Tembl
n/ CamocTodATenbHas | KoHTp
(pasgena) gucuunnuuel | Jlekumn | Mpaktudeckne | JlabopatopHble Bcero
n paboTta ornb
LWymbl amnanTyaHoro
CMEKTPOMETPUYECKOTO
1 poMeTp 2 4 6 4 16
TpakTa n 6opbba ¢
HUMMW.
HennHelHblie meToabI
2 | BblgeneHusa n otbopa 2 4 6 4 16

OETEKTOPHbIX CUTHAI10B.

HenunHelHble meToabl U
3 | aneKTpoHHbIE cpeacTBa 2 4 6 4 16
NX peanusayumu.

MeToabl coBnageHun u
aHTMCOBMNAAEHUN, U
3NEKTPOHHbIE cpeacTea
nx obecnevyeHus.

5 | MeToapbl 1 TEXHKKA 2 5 5 4 16




n3mMepeHua
MHTEHCUBHOCTHU
N3nyyvyeHuna.

AMMANTYOHbBIA aHanua:
OCHOBHbIE NMapamMeTpbl U
0a30Bble 3N1EKTPOHHbIE
CpeAcTBa.

basoBble HanpaBneHns
BO BPEMEHHOM aHanuse

P 2 4 6 4 16
N €ro 3neKTPOHHbIEe
cpeacTaa.

PassuTtune 6a3oBbIx
HanpaBneHnn
CNEeKTpoOMeTpUn
AOEPHBIX U3NTYYEHUIA.

[onroBpeMeHHble ©
NPeun3nNoHHbIE

9 | namepeHus, metoabl n 2 4 6 4 16
TEXHUKa nx
obecneyeHus.

Wtoro: 18 38 52 36 144

14. MeToaun4yeckme ykasaHus ansi ooy4aroLmxcs no 0OCBOEHUIO AUCLIUNTIUHbI

N3noxeHne maTepuana npenogasateneMm HeobxoaMmo BecTtu B opme, OOCTynHou AN
noHMmaHunda. [Ona ynydweHus ycBoeHuss yvebHoro martepmana HeobXoaMMo NPUMEHATb
TPpaguLMOHHbIE N COBPEMEHHbIE TEXHMYECKMEe cpeacTBa oOydveHud. [0ns caMoCTOSTENbHOro
n3ydeHnss BblbuparoTca pasgensl  AUCUUNMAWHBI, YCBOEHME KOTOPbIX Heobxoaumo Aans
BbINOJSTHEHUS NPAKTUYECKUX 3aHATUN.

CtygoeHTaMm Ha nekumsax Heobxoanmo BecCTM MNoApOOHbI KOHCMEKT M CTapaTbCA MOHATb
Martepuan AUCUMNINHbBI, He CTECHATLCS 3a4aBaTb NpenogaBaTernito BONPOCh! ANnd yriyo6neHHoro
NMOHMMaHNA KOHKPETHbIX npobrnem. [ns NOmHOro NOHMMaHWs maTepuana cnegyeTt akTUBHO
NCNoNb30BaTb KOHCYNbTaUUM U NpakTU4eckne 3aHATuA. Henb3st ocTaBnATb HESICHbIE BOMPOCHI,
cnegyeT nydwe roToBUTbLCA K MPaKTUYECKUM 3aHATUMAM. [Ans caMOCTOATENbHOIO U3yyYeHus
pas3genos OUMCUMNIAMHBI, pEKOMEHAOBAHHbBIX npenogasatenemM, Heo6XxoaAMMO UMETb Y4eBHUKN
N3 crnmcka OCHOBHOW UMW SOMOMHUTENbHOW NuTepaTypbl.

15. lMepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

Heob6XoauMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK umepamypbl 0hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosaHusimu FOCT u ucrionb3yemcsi obuw,asi Ckeo3Hasi Hymepauyusi 0r1si ecex 8U008 UCMOYHUKO8)
a) OCHOBHas nutepartypa:

Ne n/n NcTouHuk
Crapocenbsckuii B. . dusnka nonynpoBoAHUKOBbLIX MPUOOPOB MUKPOINEKTPOHMKK : yHebHoe
1 nocobue Ans cTyd. By3oB, oby4. no HanpaeneHuto noarot. 210100 "3nekTpoHuka 1

MukpoanekTpoHuka" / B.N. Ctapocenbckuii .— M. : KOpanT, 2011 .— 463 c.

HemenkoB B. I'., emeHkos [1. B.

2 Havana anekTpoHHbIX MeToa0B aaepHon usmku: YuebHoe nocobue.— CI16.: N3gaTenscTBO
«JlaHby», 2016. — 384 c.:

CnpaBo4HuKK NO cpeHeMY CEMENCTBY MUKPOKOHTponnepoB PICmicro, - Cant
http://www.microchip.ru

OpHokpuctanbHble 8-paspsagHble FLASH CMOS  mukpokoHTponnepbl komnaHuu Microchip
Technology Incorporated PIC16F8xx, - Cant http://www.microchip.ru

Menewko E. A. BeicTpogencTByolas MMNynbCcHas anekTpoHuka,- 6K 32.973 M.:
5 OUBMATIINT, 2007. — 320 c.
http://knigikachay.ru/bystrodeystvuyuschaya-impul-snaya-elektronika/

6) gononHuTenbHasa nuTepaTtypa:
Ne n/n McTouHUK

6 LUntoBuy A. I. AgepHas anekTpoHuka: yuebHoe nocobue ans By3os. - M.: QHeproatomusaar,
1984. — 408 c. nn.




Menewko E. A. 3amepuTenbHble reHepaTopbl B saepHoM anekTpoHuke / E.A. Menewko, A A.

7 MuTtnH .— M. : ATommnapat, 1981 .— 255 c.

8 Kosanbckun, E. AgepHas anektpoHuka / E. KoBanbckuia ; nep. ¢ aHrn. nog pea. W.B. WtpaHuxa
.— M. : Atomunzpgar, 1972 .— 358 c.

9 Bacunapse C.T. boicTpogencTeyowas sgepHas anektpoHmka / C. . bacunagse .— M. :
OHepromsgar, 1982 .— 160 c.

10 Wmnar, XaHc-Ynbpux. MiameputenbHas anekTpoHuka B saepHon dmsuke / X. Lmuar ; nep. ¢

Hemeukoro KO.A. CemeHoBa .— M. : Mup, 1989 .— 189,[1] c.

LindbpoBas anekTpoHuKa : npakTudeckoe pyKOBOACTBO : [oNs CTyAd. ums. pak. Hepagnodua.
npoduns n cTya. ak. KomnbtoTep. Hayk cneumansHocTer: 010400 - dusunka, 071900 - NHop-
MaLMOHHbIE CUCTEMBI U TexHoorm1] / BopoHex. roc. yH-T ; cocT.: B./. 3axapos, t0.I1. ComuTHeEB
.— Boponex : ML BI'y, 2011 .— 50 c.
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B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmnanbHblie pecypebl UHTEPHET)™:
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. NepeyeHb y4yeOHO-MeTOANYECKOrO 0o6ecneyeHust Ans CamocToATeNIbHOMN paboTbl

Ne n/n McTouHUK
MeToanyeckue pekomeHgaumm No opraHu3aLmm caMoCcToATENbHON paboThbl CTYAEHTOB
1 HanpaeneHusa 14.04.02. AgepHble usnka n TexHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018.-17c.

17. OOpasoBaTtefibHble TEXHONIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebOHOWM
OUCUMNNUHBLI, BKMOYaAs [AOUCTaAHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):

Mpn  npoBegeHuM  3aHATUM  NO  AMCUUNIIMHE  UCMONb3YKTCA  creayloLliune
obpasoBaTenbHble TEXHOSOMMU:

— aKTUBHbIE N UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOMOMMM NPU NPOBEAEHUN 3aHATUN:

- TMpe3eHTauMOHHble MaTepuanbl U TEXHOMormn npu ob6bACHEHUMM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKUX 3aHATUAX;

- cneumannsanpoBaHHoe obopyaoBaHue npu NposeaeHMn nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauuin MNpu MOCTaHOBKE Uueren M 3agjad kK paspaboTke
npuKnagHblXx nporpamm, npu Bblibope nporpammMHOro obecneyeHns no YCTaAHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n metogam

Ona camocTosTenbHon paboTbl ucnonbdyetca IBC YHuBepcuteTckaa 6ubnuvoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, nNpuUMeEHsieMoe npu
peanusauun aucuunnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

[OuncTtaHunoHHbIe obpasoBaTtenbHble TexHonoruu (4oT) NPUMEHSAIOTCH C
ncnonb3oBaHMeM obpa3oBaTenbHOro noprana « ANeKTPOHHbIA yHuBepcuTeT BITY».

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHne AUCUMNIIUHDI:

CneunanusmpoBaHHas mebenb, y4ebHbIn cTeHa Ans
N3y4eHUs OCHOB NPOrpaMMrpOBaHns LUGPOBbLIX
npoLLeccopoB, y4ebHbIN CTeH AN N3ydyeHns

YyebHas ayautopus Ans npoBeaeHUs 3aHATUI MOZENMPOBaHMUS SKCNEPUMEHTASbHbIX CUTHANOB U UX
CEMMHapPCKOro TUNa, TeKyLLero KOHTPons n 06paboTkM B peanbHOM mMacLuTabe BpeMeHu ¢
NPOMEXYTOYHOM aTTecTauum NMOMOLLIbIO MUKPOKOHTPOMMEPOoB, y4ebHbI cTeH Anst
r.BopoHex, nnowagb YHuBepcuteTckas, 4.1, nom.l, MOZenMpoBaHus LndpoBon 06paboTku curHanos B

aya. 50601 N3MepuTenbHbIX CUCTEMAaX (PU3NYECKOro IKCNEPUMEHTA,

y4ebHbIN CTeH AN U3y4yeHnst asTomaTm3aumm
n3mepeHuii ¢ nomouibto IBM 1 nporpaMmmHo-
yrnpaBnsieMbiX MOAYIbHbIX CUCTEM, YYeOHbIV CTEeHA Ans




n3y4eHus LuncpoBor peructpauns cobblTuin, UaMepeHnst
aMMNUTYLHbIX Y BPEMEHHbBIX pacnpeneneHni,
UHTepdencos nepegayvn gaHHoix B OBM, yuebHbIn
CTeH Ansi U3y4eHnst OCHOB KOMMbOTEPHOM
TomMorpadmu, y4ebHbIN CTeHA, AN U3Y4YEeHUsT MHOTO-
napameTpuU4ecKnX 1 KOppensiLNOHHbIX U3MEPEHUI B
anepHon dusnke Ha 6asze MK. PC IBM

MomeleHne ansa xpaHeHns 1 NponnakTn4ecKoro
obcnyxumBaHus yuebHoro obopyaoBaHus
r.BopoHex, nnowagb YHuBepcuteTckas, 4.1, nom.l,
ayn. 31

Hoyt6yk 15,6" DNS (0164925), npoektop EPSON EB-
X11, 16yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHocHon akpaH Ha wTaTmee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 o1 30.04.2019

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

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

KoMnbloTepHbIN Knacc, ayautopus Ans rpynnoBbIX U
MHAUBMAYAnNbHbIX KOHCYMNbTaLWNA, NOMeLLeHne Ans
CaMOoCTOATENbHOM paboThl

r.BopoHex, nnowagb YHuBepcuteTckas, 4.1, nom.l,
aya. 40/5

CneunanunsnpoBaHHasi Mebenb, KOMNbIOTEPDI
(cuctemHble 6noku Intel Pentium-1V, moHuTopbl LG
FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO
noaknoYeHuns k cetn «MHTepHeT» 1 obecneyeHrem
[0CTyna B 3NEKTPOHHYO MHOPMaLMOHHO-
obpasoBaTenbHylo cpeay yHuBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 o1 30.04.2019

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

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

Mozilla Firefox (6ecnnatHoe n/vnu ceobogHoe M0O)
(nueHsunsa:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4HbIe cpeacTBa ANA NpoBeAEeHUA TEKYLEeN N NPOMEXYTOYHOWN aTTecTaumm

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos AUCUMNNHGBIL

HaumeHoBaHve UnaunkaTtop(bl)
I.rl\ﬁ, pasfena AMCLMNIMHbI KO'\I"A';?;?H [OCTWKEHNS OueHouHbie cpeacTaa
(moayns) 4 KoMMeTeHumn
1. Tembl 1-9 MK-5 HE?S CobecepnoBaHue, KOHTporbHas paboTa

lMpomexyToyHas aTTectauusi
copma KOHTPONS - aK3aMeH

MyHkT 20.2.1
Bonpochl k ak3ameHy

20 TwvnoBble OUEHOYHblIe cCpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme

npoueaypbl OLeHUBaHUA

20.1 TeKywMi KOHTPONb ycneBaeMoCTH

KOHTpOJ'Ib ycnesaemMoCTn no AncuuniimHe ocyuwecTtBideTcda C NOMOLLBbH CreayrLmnX OUEeHOYHbIX

CpencTs:

MpakTMKOOPUEHTUPOBAHHbIE 3a4aHUsi/AOMalLHWE 3a[aHNs!, KOHTPOMbHbIE PaboThl, TECTOBLIE
3agaHus




YpoBeHb
KpuTepun oueHMBaHNS KoMNeTeHLNI cchopmMumpoBaH LWkana oueHok
HOCTU
KOMMNEeTEeHUNNn

CTyoeHT oTBeYvaeT Ha 2 BOnpoca M AONOSNHUTENbHbIE BOMNPOChI lMoebiweHHbI Omnu4Ho

ypo8eHb
CTyoeHT oTBevaeT Ha 2 BOMpoca, UMEKTCA HETOYHOCTU, HET Gasosbiti Xopouwio
OTBETOB Ha AOMOJIHUTENbHLIE BONPOChI ypO8€eHb
CTtypeHT oTBeyaeT Ha 1 BOMPOC, WMEKTCA HETOYHOCTH, lNopoeoenil Ydosenemeopu-
oTBeYaeT Ha JOMNOMHUTENbHbIE BOMPOCHI yPOBEHb meJsibHO
CTyOeHT He oTBeYaeT HM Ha BOMPOCHI HU Ha OOMOSTHUTEMNbHbIE - Heydoenemsopu-
BOMpPOCHI mesibHO

Mepe4yeHb NpakTUYECKUX 3agaHUN

1.[JeTekTop anemMeHTapHbIX YacTuL, Kak UCTOUYHUK SNIEKTPUYECKOrO curHana.
2.Ycunutenu B geTekTopax afieMeHTapHbIX YacTuu.

3.®opmupoBaHmne curHana c getekropa.

4 .MeTon coBnageHUn n aHTUCOBNaAEeHUN.

5.BpemeHHble n3MmepeHus.

6. AMNNUTYOHbIE pacnpeneneHuns.

7.NpeobpasoBaHne amnnnTyga-Koga.

MNMepeyeHb 3apaHuM ANA KOHTPONbHOW PaboThbl

1. lWymbl amMnAnTyaHOro CNEKTPOMETPUYECKOrO TpakTa n 6opbba ¢ HUMuU.

2. HenuHenHble meToabl BblAeneHnsa n otbopa AeTEKTOPHbIX CUTHanNoB.

3.HennHenHble MeToabl N ANEKTPOHHbIE CPEeACTBa UX peanuaaunm npn amnanTyaHoOM aHanmse
4. MeToabl COBMaAeHNn N aHTUCOBMNAAEHUN, U ANEKTPOHHLIE CPeacTBa X obecneveHums.
5. MeToabl 1 TexHUKa U3MepeHUss MIHTEHCUBHOCTU U3NYyYeHUs.

6. AMNNIMTYOHbLIN aHann3: OCHOBHbIE NapaMeTpbl U Ba30BbIe ANEKTPOHHbIE CPeACTBA.
1.7 ba3oBble HanpaBneHNs BO BPEMEHHOM aHann3e 1 ero AfIeKTPoHHbIE CPeaCcTBa.

1.8 Pa3BuTtune 6a30Bbix HanpaBneHUn CNEKTPOMETPUN SAEPHBIX N3MNYHEHUN.

1.9 ,D,OJ'IFOBpeMeHHbIe " Npeun3noHHbIe N3MepeHnd, MeToabl N TEXHUKa UX obecneyeHus.

TecTOoBbIe 3agaHuA

1. [eTekTop aneMeHTapHbIX YacTUL, Kak MICTOYHUK SMEKTPUYECKOro curHana.
a) NCTo4vHumK Toka
b) NcTouHuk HanpskeHns
c) WNcto4Huk ¢ BHyTpeHHMM conpoTmaneHnem 10 — 100 kOm
d) NcTo4HmK ¢boTOHOB
2. JKBMBarneHTHas cxema gertekrtopa
a) Llenb noCcToAHHOro TOKa
b) MHTerpupytowasa uenoyka
c) AuddepeHumpytowas Lenoyka
d) KombuHmnpoBaHHas uHTerpupyowas - anddepeHumpyrolias Lenoyka



3. YcnoBusa nepegavv MMMyribCHOrO CUrHarna curHana Cc geTekTtopa Ha pacCTodHue npu
nomoLum kabens
a) CornacoBaHue C BOSTHOBbIM CONPOTUBEHMEM Kabens
b) MNpeaBaputenbHoe ycuneHme curHana
C) YcuneHue n cornacosaHue
d) MNpsamasa nepenaya c geTekTopa
4. CornacoBaHue geTektopa C BXOAHbIM COMPOTUBIIEHNEM NpeaycunuTens
a) BxogHoe conpotunBneHue ycunutens scerga donblwe RH getekTopa
b) BxogHoe conpoTuBrieHne ycunutens Bcerga MeHblue RH getektopa
c) BxogHoe conpoTvBreHve ycunuTens 3aBUCUT OT TuMa YCUNUTENs: Toka unu
HaNpsHKeHUs
d) BxogHoe conpoTuBrEHNE YCUNUTENSA MOXET ObITb NOOLIM
5. OcCHOBHbIE TUMbI YyCUNUTENEN, CNONb3yeMbliX NpU paboTe ¢ AeTekTopamm
a) Ycunurtenu Toka
b) Ycunutenn HanpsxeHus
c) 3apsagoyyBCTBUTESNBHbBIE YCUNUTENN
d) Twvn ycunutens onpegensieTcs ycnosnuammn paboTbl AeTEKTOpa U TUNOM AeTeKkTopa
6. PaboTta ycunutenemn B ycnoBusax BOMbLUMX 3arpy30K AeTEKTOopa Ha nyyke
a) HeobxogmMmo npuHATE Mepbl N0 (POPMUPOBAHUIO aHANIOrOBOr0 CUrHana c uenbto
yKOpayvBaHus cnaga (xsocta)
b) Heobxogum ycunurtenes € LULMPOKOW NOSIOCON NpOonycKaHNs
c) Heobxoamm ycunutens NOCTOSIHHOrO TOKa
d) Nyywe pabotatb 6e3 ycunutens
7. TlpenmywiecTBo TOKOBOIrO yCUnuTens
a) Manoe BxogHOe COMpOTUBIEHNE
b) Bbicokas 4yBCTBUTENBLHOCTL
c) Xopoluee OTHOLEHNe curHan/wym
d) Bbicokas IMHEMHOCTb Nepefayun curHana
8. HaBoaku B aneKTPOHHbIX CXxemax
a) HaBogkuM Ha aneKkTpoOHHblIE CXeMbl 00YCroBMEHbl HEFPAMOTHBIM 3a3eMIIEHMEM U
HanU4yMem UCTOYHMKOB 3NEKTPOMAarHUTHOIO U3nyyYyeHns
b) HaBoakn obGycnosneHbl cammm 4eTEKTOPOM
Cc) HaBoaku cBfA3aHbl C NSIOXMM corriacoBaHnem kabenen
d) HaBoaku obycnoBneHbl HeCOrnacoBaHHOM NOSIOCOM MPONYCKaHUS YyCUNUTENs
9. Wymbl ycunutenen, NpONCXoXAeHWe LWyMOoB
a) VICTOYHMKOM LYMOB B YCUIUTENSX SABNSAKOTCA KOMMOHEHTbl CXeMbl (Pe3ncTopbl,
€MKOCTU, TPaH3UCTOPbI)
b) Wymbl 06ycnoBneHbl HanMunem napasnTHbIX 06paTHbIX CBA3EN
c) Lymbl cBSI3aHbI C NAIOXMM 3a3eMIieHneM
d) Lymbl 06ycrnoBneHbl NNOXuM 3KpaHNpOBaHUEM
10.Cnocobbl 60pbLObLI C LWYyMaMn B yCUNUTENSIX
a)Bbibop onTumMansHOM NOMOCHl NPOMNYCKaHWUsA B COOTBETCTBUU C (HOPMOW CUrHana c
AeTekTopa
b) UHTerpupoBaHue curHana
c) IameHeHne HanpspkeHns NUTaHns yeunuTens
d) OkpaHupoBaHue
11.PopmmpoBaHME NOrMYECKNX CUrHanoB C 4ETEKTOPOB
a) Jlornyecknn curHan opmupyeTcsi C MOMOLLBIO OrpaHuYnTenerd amnnuTyabl Ha
anoaax
b) INNornyecknin curHan popmupyeTcst Ha NMUHUAX 3a8EPXKKU
c) Jlornyeckunin curHan popmMmpyeTcsi C MOMOLLBIO MOPOroBbIX CXEM — MHTErpasnbHbIX
ANCKPUMUHATOPOB
d) Jlornyeckuin curHan opMmpyeTca ¢ NOMOLLbIO AnddepeHUMpyoLEN LIENOYKM



12.CxeMbl TO4YHOW BPEMEHHOW NPUBA3KM K MOMEHTY NPOXOXAEHUS YacTuLbl Yepes AeTeKkTop
a) Cxembl C (pMKCMPOBaHHBLIM MOPOroM No nepeaHemy PpoHTy
b) C nomowbto anddepeHuLmpoBaHns
c) C nomMoLLbo NHTErPUPOBaHUSA
d) ®opmupoBaTtenu co cnegaLmm noporom
13.MeToabl coBnageHuin, aHTUCOBMNAAEHNI, UCMONb3yeMble B OM3MYECKOM annapaTtype
a) MeTop coBnageHnsa BO BPpEMEHMU JIOMMYECKNX CUTHANOB C 4ETEKTOPOB C NOMOLLbIO
3alepXXK1 CUrHanoB OTHOCUTENbHO ApYyr Apyra
b) Opranusaums coBnageHu C MNOMOLLBK MNocrnegoBaTerbHbIX  Pe3nCTOpOoB,
yrnpasrseMblX TakTOBbIM reHepaTopoMm
c) OpraHusauus coBnageHuim ¢ NoMoLLbIO ocuunnorpada
14.MamepeHne amnnuTyabl UMMYNbCHBIX CUrHANoB
a) lNyTem MHTErpnpoBaHNA Ha UHTErPUPYIOLLIEN LENoYKe U N3MepPEHNS BONbLTMETPOM
b) MNMyTem npeobpasoBaHMa aMnnMTyabl UMMYNbLCHOMO CUrHana B 3aps Ha €MKOCTMH,
a 3aTeM B O4NIMTENbHOCTb NPSIMOYrOfIbHOrO CUrHana npu paspsge eMKocTu
c) C nomoLLbto MHTEerpanbHOro AMCKpuMmnHaTopa
d) C nomowbo guddepeHumnanbHOro guckpuMmmHaTopa
15./13mepeHne KOpPOTKUX BPEMEHHbIX MHTEPBAOB
a) MeTtog npsiAMOro kKoAnpoBaHUS CTapT - CToN
b) MeTtoa npeobpasoBaHusi KOPOTKMX BPEMEHHbBIX MHTEPBANoB (~ HC) B AfMHHbIE
(MKc) c nocneayowen oundpoBKon
c) C noMOLLbI MHTErPUPYIOLLIErO YCUnNuUTens
d) C nomoLublo 3apago-4yBCTBUTENLHOIO yCUNUTENS
16.KpemHueBbie gpoToymMHOXMUTENU. OCHOBHbIE NpeuMyLlecTBa nepeg Y
a) bonbLuon KO3IPULMEHT yCUNeHns
b) Bbicokaa 3addEeKTUBHOCTb, HEYYBCTBUTESIbHOCTb K MarHUTHOMY MOS0, HWU3KOe
HanpsbkeHue NuTaHns
c) Manble wymbl
d) PagnaumoHHasa CTOMKOCTb
17.06nactn npyumeHeHna Y
a) B cuMHTUNNAUMOHHON MeToauKe
b) Perncrpaumsa oguHOYHbIX (POTOHOB
c) Pabota B obnactu pernctpaumm ynbTpadmoneToBoro nanyvyeHms
d) Pabota B o6nactu BbICOKMX TeMmnepaTyp
18.06nacTtb NpMeHeHNs 3apsia0-4yBCTBUTENBHOMO YCUNUTENS.
a) nnag
b) MasoBble geTekTopbl
c) Oy
d) SiPM
19.06nacTb npMMeHeHus usndeckorn annapatypbl B ctaHgapte NIM
a) MNpeobpasoBaHne aHanoroBom NHopmMaunmn B LMPPOBON ABOUNYHLIN KO
b) OpraHusauus 6eicTpon Nnornkmn ana otbopa nNonesHbix cobbITUI
c) bbictpas obpaboTka umppoBon UHOPMaUMK B TPUITEPHBLIX cucTemax otbopa
NnonesHbIX COObITUNI
d) OpraHusaums cBa3n pusndeckon annapatypbl ¢ 9BM
20.06nactb npumeHeHus usmnyeckon annapatypbl B ctaHaapte CAMAC
a) PaboTa ¢ HAHOCEKYHOHbLIMU JIOTMYECKMMU CUrHanamu (ycunexue, popmmpoBaHume,
noruvika)
b) MNMpeobpasoBaHne aHanoroBon MHOpPMaLUnn B LMAPOBON ABOMYHbLIN KOL U CBSA3b
c OBM
C) YcuneHue curHanos ¢ geTekropa
d) OpraHusaunsa TpUrrepHbIX CUCTEM OTOOpa NONE3HbIX COOBLITUIN BbICOKOTO YPOBHSA
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.2 [pomexyTo4Has aTTectauus

I'Ipome»(yTquaﬂ artrTectauud no gucumniimHe ocywecTBrndaeTcqa ¢ NOMOLLbIO CrieaAyroLwnx

OLEHOYHBIX CpeacTB:

CobecepoBaHune No aKk3aMeHaLUOHHbIM bunetTam

YpoBeHb
KpuTepum oueHuBaHnsa KomneTeHumnm chopmmpoBaH LLkana oueHok
HOCTU
KoMneTeHuun
CTyD,eHT oTBeyaeT Ha 2 BOMnpoca n gononHuTernbHble BOMPOChHI lNosbiweHHbIl Omnu4Ho
ypo8eHb
CTyoeHT oTBevaeT Ha 2 BOMpoca, UMEKTCA HETOYHOCTWU, HET Gasosbiti Xopouwio
OTBETOB Ha AOMNOJIHUTENIbHbIE BOMPOCHI yposeHb
CTtypeHT oTBeyaeT Ha 1 BOMPOC, WMEKTCA HETOYHOCTH, lNopoeosnil Ydoenemeopu-
oTBeYaeT Ha AoNOoJIHUTEelbHbIe BOMPOCHI yposeHb merJribHO
CTyD,eHT HEe OoTBe4YaeT HM Ha BOnpocbl HW Ha AONOJIHUTENbHbIE - Heydoenemeopu-
BOMpPOCHI meJibHO
20.2.1.lNMepeyeHb BONPOCOB K 3K3aMeHY:
1. WymMbl aMNNUTYAHOrO CNeKTpoMeTpuyeckoro Tpakta n 6opbba ¢ HUMMN.
2. \CTOYHUKM pagmMoaKTUBHOIO U3STyHYEHUA U NX BUAbI.
3. HennHenHble meToabl BblAeNeHUsA n otbopa AEeTEKTOPHbIX CUrHAMNOB.
4. V\CTOYHMKM pagnoakTUBHOIO U3Iy4YeHUs N NX BUAbI.
5. [lonroBpeMEeHHbIE 1 NPELM3NOHHBbIE N3MEPEHUS, METOObI U TEXHMKA UX obecneyeHuns.
6. [leTekTopbl U NX CUrHanbI.
7. HenuHenHble meToabl BblAENEHNSA U OTOOpPA AETEKTOPHbLIX CUTHAIOB.
8. [leTeKkTopbl N UX CUrHanbl.
9. PasBuTture 6a30BbIX HanpaBfieHWU CNEKTPOMETPUN SOEPHbIX N3NYYEHUM.
10. JInHenHble meToabl 06paboTKN CUrHAMNOB AETEKTOPOB.
11. basoBble HanpaBrieHsi BO BPEMEHHOM aHanu3e 1 ero arekTPoHHbIE CpeacTBa.
12. VICTOYHUKM paoaKTUBHOIO N3NYYEHUS U UX BUAbI.
13. HennHenHble MeToabl U 3NEKTPOHHbIE CPeAcTBa UX peanusaumn.
14. CTOYHUKM pagmMoaKTUBHOIO U3STyHYEHUSA U NX BUAbI.
15. AMNAUTYAHBIN @aHanM3: OCHOBHbIE NapaMeTpbl 1 6a30Bble ANEKTPOHHbIE CpeacTBa.
16. JInHeriHble MeToabl 06PabOoTKN CUrHANOB AETEKTOPOB.
17. MeToabl coBnageHuUi n aHTUCOBNAAEHNI, N SNIEKTPOHHbIE CpeacTBa Ux obecneyeHus.
18. JInHenHble cxeMbl N TEXHMKA NOMYy4YEHNA N 0TOOpa AETEKTOPHbIX CUTHASIOB.
19. MeToabl N TeXHUKa U3MEPEHUA MHTEHCUBHOCTU N3IyYeHUS.
20. JluHenHble cxeMbl 1 TEXHMKA NOSNyYeHnsa n otbopa AEeTEKTOPHbIX CUrHAMNOB.
21. MeToabl U TEXHNKA N3MEPEHNA NHTEHCUBHOCTU U3ITyYEHUS.
22. JINHeNHbIE CXeMbl M TEXHUKA NOSTyYEHUsT U OTOOpa AETEKTOPHbLIX CUrHANoOB



23. MeToabl U TEXHNKA N3MEPEHNA NHTEHCUBHOCTU N3ITyYEHUS.

24. JlnHenHble CXeMbl M TEXHMKA NOSyYeHnsa n otbopa AEeTEKTOPHbIX CUrHamNOB.

MpomexyTovHas aTTecTaumsi NpOBOANTCA B COOTBETCTBUM C [MONOXEHNEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmnxcs no nporpammMmam BbicLLero obpasoBaHus.
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