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B ctaTtbe npuBoasTcs 060CHOBaHMSA BbINOMHEHMS KYPCOBbIX paboT No gm3nke B cucteMe me-
TOAMYECKOW MOAroToBKM 6akanaBpoB, OCYLLECTBMSEMOroO B yCNoBUaX peanu3aumn ®enepanbHoro
obpa3soBaTtenbHOro ctaHgapTa Bbicllero obpasoBaHus no Hanpaenenuto 44.03.05 Medazozuyeckoe
obpasosaHue (C AByMs npodunamy noarotoBku). B kavecTBe OOHOrO U3 BaXKHEMLLUX acnekToB
0by4yeHua Byoywmx yuutenen OuU3MKM aBTOpbl BbIAENSAT (OPMUPOBAHUE MCCIe[oBaTeNbCKMX
yMeHUI. PackpbiBaeTcs cnelmndurka BbIMONTHEHUS KypCOBbIX paboT no npeamety «Obwasn pusmkay,
KOTOpasa cnocobCTBYIOT 3aKpenneHnto 1 0600LLIEHNI0 TEOPETUYECKMX 3HAHWUIA, MPUMEHEHNIO 3TUX
3HAHUI K KOMMIEKCHOMY PELUEHWNI0 KOHKPETHbBIX Hay4YHO-UCCreaoBaTenbCKUX 3a4ad, NoBbILLEHNIO
YPOBHSA NMpeAMETHOW KoMMneTeHummn no cuanke. B gaHHoM ctatbe paccmaTpuBaeTcs BO3MOXHOCTb
N3MepeHns B BUAMMON 0bracTu cnekTpa uanyyeHust oT pasnmnyHbIX MCTOYHUKOB CBETA, OCHOBaHHas
Ha nccnegoBaHWKM CnekTpanbHOro CocTaBa MCCneayeMoro NCTOYHMKA U3NyYeHNs ¢ NocneayoLLen
obpaboTtkon MHpopmaumn. MeTtoanky M3MepeHus CNeKTPOB M3NyYeHus aBTopbl npeanaratT uc-
Nnonb30BaTh NpW BbIMOHEHWN KYpCOBbIX paboT no obuen dusuke. OnucaHbl yCroBMs NPOBEAEHWS
3KCMepuMeHTa 1 JaHa cxema paboyert yCTaHOBKW. VI3MepeHnsi CNekTpoB U3nyyYyeHus npoBoasT C
NMOMOLLI0 NPEeABapUTENbHO OTrPaAyMpPOBaHHbBIX MO MPOMYCKAHUIO U CNEKTParbHOW YyBCTBUTENb-
HOCTM MOHOXpoMmaropa 1 hoTonpuémHuka. MNprBeaeHbl NPYMeEpPbl U3MEPEHHbIX MO PaCCMOTPEHHOMN
METOAMKE CMEKTPOB M3MNyYeHUs 3eNEHOro0 CBETOAMOAA, KpacHOro MorynpoBOAHMKOBOIO rnasepa u
TNIOMUHECLIeHTHOM namnebl. [pegnaraemas aBTopamy METOAMKA BbIMOMHEHWS NCCIeA0BaHNA MOMO-
raet cTydeHTaM HayuuTbCs paboTaTb CO CMEKTParbHOW M3MepUTENbHON annapaTtypou, U3mMepsaTb
N CTPOUTb CMEKTPbI U3Ny4YEeHNs UCTOYHNKOB CBETA, PAcCYUTLIBATb LUMPUHY LLENM MOHOXpomaropa,
npv KOTOPOW M3MEPSIIOTCA CMEKTPbI, Y OL€HMBATb MOrPELLUHOCTb N3MepeHnii. [laHbl pekoMeHaaumm

NoAOOHbIX SKCMEepUMEHTOB MNMPU BbINMOJTHEHNN KYPCOBbIX pa60T CTyOEeHTOB.
Knroyeenbie crioga: CNekTp n3nyyeHus, CBeToamoa, nasep, NIOMUHECLIEHTHasa namna, Kypco-

Basi paboTa

BeedeHue. B HacTosdLe BpeMs B cUCTe-
Me BbiClIero obpasoBaHua Poccun akTyanb-
Hbl cTaHAapTbl HOBOro nokorneHus ®roc BO
3++, B TOM uucrne cTaH4apT No HanpaBreHuto
44.03.05 [ledacoeuveckoe obpasosaHue (C
OBYMsi NpodunsaMmn NogroToBkn) No nNpodouso
«MHdopmaTuka n cdursuka» B 3abarikanbckom
rocydapcTtBeHHOM  yHuBepcuteTe  (3ablY).
[aHHbIi cTaHOapT HaueneH Ha yMeHbLUeHue
ayaUTOPHBIX YacoB, NOo3ToMy ocoboe BHMMa-
HMe B HEM yJdernsieTcs CaMOCTOSTENbHON BHe-
ayauTopHon paboTte, 4TO Co3daéT noTped-
HOCTb OpraHM3aLuMn HOBbIX MOAXOAOB Ans ca-
MOCTOSITENbHOM paboTbl CTYAEHTOB, B TOM YMC-
ne KypcoBbIX paboT. B COOTBETCTBMU C JAHHbIM
CTaHOApPTOM CTyAEeHTbl YETBEPTOro Kypca no
npegmety «O6Lwasa dusnka» BbIMOMHAT Kyp-
COByt0 paboTy. BeinonHeHne KypcoBon paboThl
MOAroTaBNMBAET CTYOEHTOB K YMEHMWIO BECTU
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CaMOCTOATENbHbIE HAy4HbIE WCCredoBaHus,
OHW COBEPLUEHCTBYIOT U AOMNOSMHAKT 3HAHUA NO
TeopeTnyecknm BonpocaM kypca «Obwas du-
3uKa», (OOPMUPYIOT HaBbIKM NpoBeaeHnst nabo-
paTOPHbIX AKCMEPVMEHTOB.

CnoxuBlias cuctemMa opraHMsauum Bbl-
MorHeHnst KypcoBow paboTbl TpebyeT onpeae-
néHHon mopepHusaumn. CoBepLleHCTBOBaHME
dOpM M MEeTOOO0B BbINOMHEHNST KypCOBOWM pa-
00Tbl JOMKHO BbITb OCHOBAHO Ha YBENWYEHUN
WMHOMBUOYANbHON CaMOCTOATENbHON paboThbl
CTYLEHTOB, cnocobCTByOLWEN (OPMUPOBAHUIO
N pa3BUTUIO UX TBOPYECKON aedatenbHocTyn [1].

KypcoBoe npoekTvpoBaHue npeacraBnsieT
cobow KntoyYeBoe 3BEHO B cucteme npogeccuo-
HanbHOWM NOAroTOBKM OyayLMX yuntenen ousm-
Ku. B pesynbrate BbINOMHEHMS KypcoBon pabo-
Thl MO 06LLEN U3MKe CTYAEHT AOIMKEH Pa3BUTb
1 NpMobpecTu crneayoLme KOMNETEHLNN:

© ApyxuHuH A. 1., KysbmuHa T. B., 2022
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3Hamb:

— OCHOBHbIE MOMOXEHUSA KIACCUYECKON U
COBPEMEHHOM (PU3UKK;

— OCHOBHble (PU3NYECKME SBMEHWS, OMU-
CblBalOLLME WX 3aKOHbI, @ TaKKe rpaHuubl Ux
NPYMEHUMOCTH;

— MeTOAbl MaTeMaTUYeCKOro aHanmaa ans
TEOPETUYECKNX M IKCMIEPUMEHTASbHBLIX UCCIe-
JOBaHNN.

Ymemsb:

— aHanuaMpoBaTb W3MEHEHWe napame-
TPOB M BMNMsiHNWE pa3HbiX (hakTOPOB Ha NpoTe-
KaHue pr3n4ecknx NnpoLeccos;

— BbIMOSHSATbH BbIYNCIIEHMS HA OCHOBE MO-
CTPOEHHbIX MaremaTuyecKknx Mogenen n onpe-
4enaTb nNpaBgonofobHOCTL MOMYyYEHHbIX pe-
3ynbTaTos;

— NCMNONb30BaTb MH(OPMALMOHHbIE TeX-
HoOMorMM Ans  novcka Heobxogumon MHdop-
Mauum.

Bnadems:

— MarematM4yeckumMmn mMeTogamu Uccnego-
BaHWA ANs peLlleHns prandecknx agay;

— HaBblkaMu MpoBefeHus U3NYECKOro
aKcrnepmmeHTa n o6paboTKM 3KCNEpPUMEHTArb-
HbIX pPe3ynbLTaToB.

KypcoBasi paboTta npegcrtaBnser cobomn
TBOPYECKUIN MCCreaoBaTenbCkuUn npoekT. Pa-
0oTas Hag KypcOBbIM MPOEKTOM, CTYOEHTbI
pasBMBaAOT HaBbIKM CaMOCTOATENIbHOW Hayu-
HO-MCCrneoBaTenNbCKON paboThl, 3akpennsioT
3HaHWSA, NOMyYeHHbIE MPU N3YYEHUN TEOPETU-
YecKoro Kypca obuien usmkn B TedeHne 4ve-
ThIPEX cemMecTpoB. B npouecce BbINOMHEHUS
OaHHOW paboTbl Gakanaepbl y4YaTcs KpuTuye-
CKW aHanu3npoBaTb Hay4Hy nuteparypy, no-
Ny4aroT HaBbIKM 3KCMEepUMEHTanbHON paboThbl
Nno OCHOBHbIM pasfenam u3uk1, oBnagesatoT
YMEHMEM MMaHMpOBaTb U NPOBOAUTbL hu3nde-
CKUI 3KCNEPUMEHT, (HPOPMUPYIOT CNOCOBHOCTb
06paboTKM 3KCMEPUMEHTASBHBIX OAHHbIX C UC-
Nnonb30BaHMEM KOMMbKOTEPHBLIX TEXHOMOIUNA,
OoCBavBaloT aHanu3 1 06o06LLeHrEe pe3ynsTaToB
aKcrnepumeHTa, (opMynuMpyloT BbIBOAbI U 3a-
KIHOYEHMS.

B npencrtaBneHHoOn cTatbe paccMmatpuBa-
€TCsl METOAMKA M3MEPEHUS CMEKTPOB M3ny4de-
HUSI, KOTOpasi MOXET MCMOMb30BaTbCA CTYAEH-
Tamu negarornyeckoro HanpaeneHunsa 44.03.05
[Medazozuyeckoe obpasosaHue (C ABYMS Mpo-
dunamm nogroTosku), npodune «MHGpopma-
TMKa 1 usmKay, Npy BbINOIHEHUN KYPCOBOM
pabotbl no obuwen gusmke [2-6]. OgHon 13

Ba>KHbIX COCTaBMSAKLINX NOArOTOBKM Oakanas-
pOB SBMNSETCSA €ro npeameTHas MoaroToBka,
OCBOEHWE METOAMKN MMAHWPOBAHUST Hay4YHbIX
NCCreaoBaHMA, BbIMNOSIHEHME  3KCMEpPUMEH-
TanbHbIX WMCCNEAOBAHUN COBPEMEHHBLIMU Me-
Togamu, BnageHue meTodamu o6paboTkM K
aHanmsa nory4YeHHbIX pe3ynbTaToB.

Memodonozus u MmemodbI uccrsiedoea-
Husi. B akcnepumeHTanbHOM 4YacTu KypCcoBOW
paboTbl NOAPOOHO OMMCHLIBAKOTCS SKCNEPUMEH-
TanbHasg YCTaHOBKa, MPUMBOAMTCH CXEMa W3-
MepeHun, ocoboe BHUMaHWE yaensieTcs ane-
MEHTaM CXEMbl, BIUSAKOLWUM Ha pesynbraThbl
N3MEPEHUS.

N3mepeHuns cnekTpoB M3ny4YeHus MnpoBo-
OST C MOMOLLbI0 MOHOXpoMaTopa U oTonpu-
€MHUKa, KOTOpble NpeaBapuUTENbHO OTrpagy-
MPOBaHbl MO MPOMYCKaHWIO W CheKTpasibHON
YyBCTBUTENIBHOCTH.

Pe3synbmamai uccnedoeaHusi. Viccneny-
eMoe ONMTUYECKoe N3Ny4YeHne B BMae BXOOHOIO
curHana nonagaeT Ha BXOOHYH LUerb MOHO-
Xpomartopa. [lagarowmin MOHOXpOMaTUYECKNIA
MOTOK W3MyYeHUs1 YMEHbLUAETCA COrnacHo
CrneKkTpanbHOMY KO3(MUUUEHTY NPONyCKaHWs
ONTUYECKON CUCTEMbI U MOCTyNaeT Yyepes Bbl-
XOLHYH Llefnb MOHOXpomartopa Ha doTonpu-
EMHUK. Bbllwegwmnin n3 MmoHoxpomatopa noToK
N3MNy4YeHNss M3mepsieTcs MNPUEMHUKOM CBETa,
y KOTOPOro obnacTb CrnekTparbHOW YyBCTBU-
TEMNbHOCTM HAMHOIO LUMpe Npegnonaraemoro
BXOASLLEro curHana u gocratodHa ans mame-
pPEeHMS CNeKTpanbHOW NAIOTHOCTU M3MNy4YEeHUs B
cnekTpe.

lMpeOcTaBneHHbIE HMXKE U3MEPEHUST CMEK-
TPOB M3MyYEeHUST PasnnYHbIX UCTOYHUKOB CBE-
Ta NPOBOAMMMCL Ha y4ebHOM 0bopyZoBaHWM
kacbegpbl dpusmkm B 3abl'Y. Cxema ycTaHOBKU
ONS U3MEepPEeHMs BUOMMOTO CMeKTpa U3nyyeHuns
nokasaHa Ha puc. 1.

MpuHUMN OENCTBUS YCTAHOBKU COCTOWUT B
cnegytoulemM. CBET OT UCTOYHMKA u3ny4denus (1)
MOCTYyMaeT Ha BXOAHYK MOHOXpomaTtopa (2).
LLnpmnHa BXOAHOW W BbIXOOHOW LUENEN MOXET
nameHaTbca B uHTepsane ot 0,1 go 3 mm. Mo-
HoxpomaTop MYM-01 pasnaraet usnyyeHve
B CMeKTp Mo AnvHam BOMH. M3nyyeHue, cooT-
BETCTBYHOLLIEE YCTAHOBIEHHOW [JIMHE BOMHBbI,
yepe3 BbIXOOHYK Lenb nonagaer Ha oTo-
anemeHT (3). briok nuTaHuns dotoanemeHTa — 4;
5 — npubop, KoTopbI M3MepPSsieET TOK OTO3se-
MEHTa, ero nokasaHus NponopunoHarnbHbl NH-
TEHCVMBHOCTW CBETa Ha JAaHHOW ANVHE BOSHbI.
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Puc. 1. Cxema nabopaTopHOI yCTaHOBKM
ANs U3MEPEHMS CMEKTPOB M3MYyYeHUst

Fig. 1. Block diagram of a laboratory installation
for measuring radiation spectra

Vicnonb3yembli B JaHHOW yCTaHOBKe (ho-
To3nemeHT ®-25 umeetr CypbMSAHO-Kanneso-
HaTpueBO-Le3neBbIN oTokaTton ¢ obnacTbio
cnekTpansHon 4yscTBuTensHoctn ot 300 go
800 HaHomeTpoB. PoToanemeHT P-25 nmeer
KPUBYIO OTHOCMUTESbHOW CMEKTpanbHOM 4yB-
ctBuTensHocTn Tnna C-11. Ha pucyHke 2 npu-
BeOeHbl 3HAaYEeHNs1 OTHOCUTENBbHOW CnekTparnb-
HOW YyBCTBUTENbLHOCTH.

BbiBpaHHbIN  POTONPUEMHMK MO3BOSISIET,
Kak BUOHO M3 puC. 2, MPOBOAUTb M3MEpPEHUs
N3ny4yeHnss BO BCEM BUOUMOM AManasoHe, a
TakKe 4YacTU4YHO 3axBaTbiBaeT ynbTpaduo-
neToBylD U MHppakpacHyto obnactu. Kpusas
MMeeT KONokonoobpasHbln BUA, MakCUMMyMOM
YYBCTBUTENBHOCTU NPUHUMAEMON 3a eANHULY,
COOTBETCTBYET ANMHe BosHbl 430 HM. YyBCTBU-
TenbHOCTb POTONPUEMHMKA B OTHOCUTEMBHbIX
egnHuuax coctaenset 0,2 Ha AnVMHE BOMHbI
300 HM, a Ha anuHe BomnHbl 750 HM OHa paBHa
npumepHo 0,05. [1na nocTpoeHns npaBusibHO-
ro rpacduka cnekTpa usny4yeHns Heobxogumo
3HaYeHMs1 UHTEHCUBHOCTU CBETA, N3MEPEHHbIE
Ha JaHHOW ANVHE BOJHbI, pa3genvTb Ha CooT-
BETCTBYHOLLME 3HAYEHMSI OTHOCUTEINBHON YyB-
CTBUTENBHOCTU DOTO3NEMEHTA.
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Puc. 2. OTHocuTenbHas crnekTpanbHasi
YyBCTBUTENBHOCTL (hoToanemeHTa ®-25
(cnekTpanbHas xapaktepucTuka dotokaroaa)
Fig. 2. Relative spectral sensitivity of the F-25
photocell (spectral characteristic of the photocathode)
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O6cyx0eHue pe3ynbmamoe uccriedo-
eaHusi. OnucaHne pesynbrata WU3MepeHus —
Hanbonee BaHasi YacTb paboTbl, B HEW He-
006X0AMMO BbIOENUTb OCHOBHOW pes3ynbTar,
nokasaTb LEHHOCTb WHdOpmauuu, npaBao-
NogoGHOCTE MOMyYeHHbIX AaHHbIX. OnucaHue
CMEeKTpanbHOro cocTaBa WU3My4YyeHust ecTb ne-
pepaboTaHHasi M KPUTUYECKM OCMbICIIEHHAS
MHOPMAaLMS O MOSNYYEHHbIX AaHHbIX.

B kadecTtBe npumepa Ha puc. 3 u 4 npuse-
OEeHbl N3MEpPEHHbIE MO PACCMOTPEHHON METO-
OVIKe CMEKTPbl U3Ny4YeHUs1 3eNEHOro CBETOAMO-
a 1 KpacHOro nNonynpoBOAHMKOBOTO Nasepa [4;
5]. WvpurHa cnekTpa n3nyyeHnsa Ons 3enéHoro
cBeTogmModa cocTaBnsieT 28 HM, @ MakCUMyMm
CMEeKTpanbHOro pacnpefeneHns npuxoguTcs
Ha AnuHY BoOnHbl A = 525 HM. W3 pucyHka 4
BWAHO, YTO MaKCMMyM CrekTpa Mu3nydeHus
KpacHoro nasepa cocTaensieT A __ =653 Hwm,
npwv nonyLmnpuHe cnektpa okono 0,9 Hm.

I, yen. eq.
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Puc. 3. CnekTp nanyyeHns 3en€Horo cBeToamoaa
Fig. 3. Spectral composition of the green LED radiation

|, oTH. eq.
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Puc. 4. CnekTp 13ny4eHnst KpacHoro nasepa
Fig. 4. Spectral composition of the red laser radiation

[aHHble naMepeHust ana nogoGHoro Buga
YCTPOMCTB MOXXHO MPOBOAWTL B N1abopaTopHbIX
paboTax no dwusuke. [anee pekomeHayeTcs
NPOBECTU BbIMUCIEHMS LLUIMPUHBI 3anpeLLEéHHON
30Hbl MOMNYNpPOBOAHMKA Ha OCHOBaHWM Bblpa-
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»>xenusa AE = hc/A, rge h — noctosiHHas NnaHka,
C — CKOpOCTb CBETA, U OLEHUTb MOrPELUHOCTM
N3MEPEHNNA.

Ha aTtoin e ycTaHOBKE MOXHO U3MEpPSATb U
bonee CroXHble CNeKTPbl N3My4YeHWs, Hanpumep
CNeKTp TIEeKLWero paspsiga B HEOHE WU CNeKTp
NOMUHECLEHTHOW Namnbl [6; 7]. CnekTp uany-
YeHWs1 NMIOMUHECLEHTHOW Mamnbl NpUBELEH Ha
puc. 5, rae unsobpaxeHo 16 MakcCuMymoB pas-
FIMYHON WHTEHCMBHOCTW B BUOMMOW W ynbTpa-
roneToBor 0bnacTsAx, CBSI3aHHbIX C W3Nyye-
HVEM aTOMOB PTYTU U BTOPUYHBIM W3MYyYEHUEM
nomrHodgopa. MamepeHusi nogo6HbIX CNEKTPOB
TPeObyT AOCTAaTOMHO KPOMOTMIMBOW 3KCMEPUMEH-
TanbHOW paboTbl, a TakkKe TLATENbHOrO aHa-
n13a npupoabl CMeKTpasbHbIX MakCUMyMOB Ha
OCHOBAHUWN W3YyYEHUS] NUTEPATYPHbIX AaHHbIX.

WHTEHCHBHOCTD CBETa,
OTH. efl.

16 1
14 4
12
10 1
8
6
4 -
24
0

300 350 400 450 500 550 600 650

OnvHa
BOMHbI A,HM

Puc. 5. CnekTp nanyyeHns MOMMHECLLEHTHOM Nnamnbl
Fig. 5. Emission spectrum of a fluorescent lamp
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3aknroyeHue. BbiNonHeHWe  KypcoOBOM
paboTbl MO3BONUT CUCTEMATU3NPOBATbL, 3aKpe-
NMUTb U PacLIMpUTL TEOPETUYECKUE 3HAHWS MO
¢umsmke. BbInonHas nccrnegoBaTenbCkyo Kyp-
coBylo paboTy, CTyAeHTbl OBMnageBaloT HaBbl-
KamMy CamMOCTOATENbHOIO HAy4YHOro MCCneno-
BaHUS.

OcoBeHHOCTAMM  BbIMOMHEHUSA  Npeano-
KEHHbIX WCCMNefoBaHWMN SABMSETCS 3HAKOM-
CTBO C METOAMKOW CreKTpanbHbIX U3MepeHun
[8-16], nprobpeTeHne HaBLIKOB paboTbl CO
CneKkTpanbHOW U3MepUTENbLHON annapaTypou.
CTyneHTbl Hay4yaTcs NPOU3BOAUTL U3MEPEHUS
BO BCEM [uana3oHe BOJIH, Y4UTbiBasi Crek-
TpanbHble XapakTepucTuku doTokatoga. Vm
Heobxoanmo 6yaeT OCBOUTbH KOMMbIOTEPHYHO
nporpammy Ans NMOCTPOEHUS CIOXHbIX Crek-
TpoB n3nydeHmin. OHW He TONBbKO CMOTYT N3Me-
PSATb U CTPOUTb CMNEKTPbI U3NYYEHUS NCTOYHU-
KOB CBETa, yKasaHHbIX npenogaBaTeneM, HO U
paccynTbiBaTb CMEKTPanbHY LWMPUHY LLenu,
NPy KOTOPOW U3MEPSINIUCL CNEKTPbI, N OLEHK-
BaTb NMOrPELUHOCTN U3MEPEHUI.

Hay4yHo-uccneposaTenbckasd KypcoBas
paboTa no usnke ABMSETCA KIOYEBbIM 3Ta-
MOM nonyyeHuss npodeccuoHanbHON noa-
roToBkM Oyaylimx yuutenen cusmkun. Takve
KypcoBble paboThbl MOBbILLAKT YPOBEHDb y4eh-
HOro npouecca ¥ BbISBMAIOT Hay4Hble UHTE-
pecbl CTyQEHTOB, pacLUMPAOT BO3MOXHOCTb
KOMMETEeHTHOro Bblbopa CBOEro XU3HEHHOTro
nyTu.
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The article provides the justification for the implementation of coursework in physics in the
system of methodological training of bachelors, carried out in the context of the implementation
of the Federal Educational Standard, higher education in the direction of 44.03.05 Pedagogical
education (with two training profiles). The authors single out the formation of research skills as
one of the most important aspects of teaching future physics teachers. The specifics of the course
work on the subject of “General Physics” are revealed, which contribute to the consolidation and
generalization of theoretical knowledge, the application of this knowledge to the complex solution
of specific research tasks, increasing the level of subject competence in physics. In this article, the
possibility of measuring radiation from various light sources in the visible region of the spectrum
is considered, based on the study of the spectral composition of the radiation source under study
with subsequent information processing. The authors propose to use the considered method of
measuring radiation spectra when performing coursework in general physics. The authors describe
the conditions of the experiment and give a diagram of the working installation. Measurements of
the radiation spectra are carried out using a monochromator and a photodetector pre-graded in
transmission and spectral sensitivity. The examples of the emission spectra of a green LED, a red
semiconductor laser and a fluorescent lamp measured by the considered method are given. The
research methodology, proposed by the authors, helps students to learn how to work with spectral
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measuring equipment, measure and plot the emission spectra of light sources, calculate the width

of the monochromator slit at which the spectra are measured and estimate the measurement error.

The recommendations of similar experiments are given when performing students’ term papers.
Keywords: radiation spectrum, LED, laser, fluorescent lamp, coursework

References

1. Pyany, E. G. About the design features of the approximate basic educational programs in the Federal
State Educational Standard 3++. Scientific and Pedagogical Review. Pedagogical review, no. 3, pp. 9-18,
2019. (In Rus.)

2. Anikin, P. P. Methods for determining the current strength and flux radiation of LEDs and products
based on them / P. P. Anikin et al. Measuring technique, no. 2, pp. 40-43, 2007. (In Rus.)

3. Vilisov, A. A. Light-emitting diodes. Bulletin of the Tomsk State University, no. 285, pp. 148-154, 2005.
(In Rus.)

4. Druzhinin, A. P., Kuzmina, T. V., Druzhinin, A. A. Study of radiation spectra of semiconductor lasers.
VIII International Correspondence Scientific and Practical Conference. Energy in the modern world. Chita.
2017: 170-174. (In Rus.)

5. Druzhinin, A. P., Kuzmina, T. V., Druzhinin, A. A. Method of measuring spectra of semiconductor LEDs.
XVIII International Scientificand Practical Conference. Kulagin Readings. Cheat. 2018: 179-183. (In Rus.)

6. Druzhinin, A. P., Kuzmina, T. V., Druzhinin, A. A. Study of glow spectra of glow discharge in neon. —
Science and Education: current research and development. All-Russian Scientific and Practical Conference.
Chita. 2019: 185-190. (In Rus.)

7. Druzhinin, A. P., Kuzmina, T. V., Druzhinin, A. A. Study of luminescence spectra of a fluorescent lamp.
XIX Scientific-practical conference. Kulagin Readings. Chita. 2019: 223—-228. (In Rus.)

8. Zvelto, O. Principles of lasers / Trans. under the scientific ed. of T. A. Shmanov. 4th ed. St. Petersburg:
Publishing House “Lan”. 2008. (In Rus.)

9. Nikiforov, S. The difficult task of measuring the parameters of light from LEDs. Semiconductor Lighting
Engineering, no. 1, p. 36, 2010. (In Engl.)

10. Schroeder, G., Trayber, Kh. Technical Optics / Translated from German by R. E. llyinsky. M:
Troposphere, 2006. (In Rus.)

11. Epstein, M. |. Measurements of optical radiation in electronics. 2nd ed., reprint. and additional M:
Energoatomizdat,1990. (In Engl.)

12. Jin, P. Excellent application of LEDs for street lighting. Ying and others. Optics and precision
engineering, no. 1, pp. 51-55, 2011. (In Engl.)

13. Goodman, T. M. Measurement and specification of lighting: a look into the future. Research and
technology in the field of lighting, no. 3, pp. 229-243, 2009. (In Engl.)

14. Yam, F. K. Innovative achievements in LED technology. Journal of Microelectronics, no. 36, pp. 129—
137, 2005. (In Engl.)

15. Svilainis, L. Brightness adjustment of LEDs for use in video displays. 7 displays, no. 5, pp. 506-511,
2008. (In Engl.)

16. Simono, L. Goniocolorimetry: from measurement to representation in the CIELAB color space.
Research and application of color, no. 3, pp. 169-178, 2011. (In Engl.)

Information about authors

Druzhinin A. P, Candidate of Physics and Mathematics, Associate Professor, Transbaikal State
University (30 Aleksandro-Zavodskaya st., Chita, 672039, Russia), e-mail: anatol-dr18@yandex.ru, https://
orcid.org/0000-0001-8465-746.

Kuzmina T. V., Candidate in Engineering, Transbaikal State University (30 Aleksandro-Zavodskaya st.,
Chita, 672039, Russia), e-mail: kuzmina-tat@mail.ru, https://orcid.org/0000-0002-7592-1395.

Contribution of authors to the article
Druzhinin A. P. — is the main author, the organizer of the research, has formulated conclusions and
summarized the results of the project implementation.
Kuzmina T. V. — has systematized and analyzed the research material.
For citation

Druzhinin A. P., Kuzmina T. V. The Method of Measuring Radiation Spectra in the Course Work in Phys-
icst // Scholarly Notes of Transbaikal State University. 2022. Vol. 17, No. 3. PP. 70-75. DOI: 10.21209/2658-
7114-2022-17-3-70-75.

Received: July 5, 2022;
approved after reviewing July 28, 2022; accepted for publication July 30, 2022

75



