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METOAUYECKUE OCOBEHHOCTU PACHETOB LIN®POBbLIX ONTUHECKUX CNEKTPOB
CPEACTBAMU UKT NPU U3YYEHUN OBLLEN ®U3UKU

B crartbe npeioxkeHo pelieHne mpobaeMbl BU3yaan3alii ONTHYECKUX CIIEKTPOB UCITyCKaHUs 00pas3iia ¢ IIOMOIIIBIO COBPEMEH-
HOI 1M(POBOI anmaparypsl. PackpbITEl MeTognUecKue 0COOCHHOCTH ucmonb3oBanus cpencts UKT mpu nomydennn uzodpaxe-
HUH ONTHYECKUX CIIEKTPOB U JajbHEHIIe nX MaTeMaTHyeckoli 00paboTKHU B Mpolecce u3ydeHus Kypea oomeit pusuku. OnucaHa
METOJMKa HCIIOIb30BaHU Pa3pabOTaHHOIO alrOpHTMa KOMIBIOTEPHOH 0OpabOTKH IOTYyYEHHBIX CHEKTPOB C IIOMOIIBIO IaKeTa
MathCad, koTOpbIii IT03BOJISIET HOMYHYHUTh 3aBUCUMOCTh HHTEHCHBHOCTH M3JIyYEHHMS OT JUIMHBI BOJHBI B BHJE TPEX rayCCHaHOB CO
CIIETYIOIUMY (PUKCUPOBAHHBIME IapaMeTPaMH: HHTEIPATEHOH OTHOCUTENIBHOI HHTEHCHBHOCTBIO; NIMHOM BOIHBI MAKCUMYMa; T10-

JYHIMPUHOM TayccuaHa.

KuawueBble cjioBa: onTHYeCKU CIICKTD, I/IHq)OpMaLII/IOHHO-KOMMyHI/IKaI_II/IOHHI)Ie TEXHOJIOTHUH, q)OTOMeTpPIpOBaHI/Ie, MHUKPO-

criekTpoduryopumMeTp.

IHocTanoBKa nMpodaemMbl. AHAIN3 CONEP)KaHUS METOAUKU
00yueHUs (PU3NKH ITOKA3BIBAET, YTO a0COIIOTHO BCE KOMIIOHEH-
TBl HAy4YHBIX 3HAHUH CBS3aHBI C SKCIIEPUMEHTOM MO ¢usmke. B
TOXXE BpEMsi, COINIACHO COBPEMEHHBIM TEHJCHIMSM, BHeIpsie-
MBIM B 00pa30BaTeNbHBIA MPOLECC BHICIICH LIKOJIbI, ydeOHBIH
SKCIIEPHMEHT CBSI3aH C IMUPOKUAM NPHMEHEHHEM HHGOpPMAIH-
oHHBIX TexHonoruid. Vcmons3oBanne UKT crmocobcTByeT co3-
JAHUIO MPUHIUINAIBHO HOBBIX METOAUK OOydeHHs, KOTOpbIe
MpeIyCMaTPHUBAIOT MCHONB30BAHNE HE TONBKO CAMON KOMIIBIO-
TEpHOH TEXHHWKH, HO W MPOAYKTOB JIOKAJBHBIX CeTei, 4To Je-
JaeT mpouecc o0ydeHus Oosiee MHPOPMATUBHBIM, TOCTYIHBIM
1 HanpiAHbIM. Ha ceropHsmHuil JeHb OCTaeTCs akTyaabHOU
npobieMa BU3yaJIHM3allMd ONTHYECKUX CIEKTPOB H3IY4YECHUS C
nomotsio cpenctB KT, kotopast MoxeT OBITH pelieHa IyTeM
npuMeHeHus mudposbix cucteM [1]. Ilpemnoxkennas meTonu-
Ka IMpeonpeessieT MpUMEHeHHe MaTPHIbI IH(PPOBOH KaMepbl
MHOTOKaHAJIEHOTO aHAJIOTOBO-IU(POBOTO IPeodpa3oBaTes s
MOTy4eHHs U(POBBIX N300paKEHHH CIIEKTPOB BEIIECTBA U ObI-
CTpOit X MaTemMaTnueckoil 06padboTku ¢ momorusto [1K [2].

AHa/M3 paHee BBHINOJHEHHBIX HCCIeI0BAHMIl. AHamM3
Hay4HbIX UCCIIEOBaHUN CBUJETENBCTBYET O TOM, UTO OCBELLIECHNE
npobieM u nepcrektus ucnons3oBanns VIKT B mponecce op-
TaHW3aIUH U MPOBEJCHHS YUCHOTO SKCIIEPHMEHTa 110 (HI3HKe B
By3e uccnenosanu C.I1. Bennuxko, 1.C. Boitrouu, M.U. XKannaxk,
I0.A. Kyx, A.B. HMpanmukuii, B.B. Mennepeuxkuii u np.
Mertonnueckoe m3ganne Bemnuako C.I1. u Kosanesa C.I. [3] mpen-
JlaraeT UCIOJNIb30BaHWE HOBOro obopynoBanus Ha ocHoBe MKT
JUISL BU3YaJIU3alMU M IIOCIEAYIOIIETO TEOPETHIECKOTO HCCIIen0-
BaHUSI ONTHYECKUX CIIEKTPOB M3IIYYSHHUS B MPOIECCE M3ydCHHS
Kypca obueii ¢usuku. Padora Tumodeesa H.A. [4] nocesiena
PACKPBITHIO TIPUHIUIIOB PAOOTHI ¥ BBIJIEIEHUIO OCHOBHBIX Xapak-
TEPHUCTHK COBPEMEHHBIX BHICOKOCKOPOCTHBIX IIM(POBBIX KaMep 1
UX MPUMEHEHUS B CIIEKTPOCKONNYECKUX UCCIICOBAHMSX.

OcHoBHOii MaTepuat. [TIpo6eMb! CIIeKTPaIBHOTO aHANI3a,
CBSI3aHHBIE C HEOOXOIMMOCTBHIO IMOIYYEHMS NOJHOTHI MH(pOpMa-
MM U PETHCTpPALMH CIAa0bIX CBETOBBIX MOTOKOB, PaHEe PEelIaich
C TIOMOIIBIO AHAJIOTOBBIX (DOTONIPHEMHHKOB M MEICHHBIX METO-
JIOB 00pabOTKH SKCIIEPUMEHTANIBHBIX TaHHBIX [S]. CrekTpanbHble
NpHOOPEI, NIPUMEHsIEMbIe B BBICIICH IIKOJE, MOXHO KIIacCH(pH-
CHIMPOBATh IO METOMY ITIONYYeHHs CHEKTpPa, er0 PEerucTpanuH, a
TaKoKe 110 TOH YacTH CIIEKTpa UCITYCKaHMS, C KOTOPOi MOXeT pabo-
Tarh JAaHHBIN TprOop. COmTacHO METONY PErMCTpPAIliK CIICKTPOB,
CIIeKTpabHBIC PHOOPHI JIEIAT HA CIEAYIONHE: CHEKTPOrpadsbl,
MOHOXPOMATOPBI, CIEKTPOCKOIbI, CTHIOCKOIBI, CHEKTPOMETPEI,
criekTpodoToMeTphl U KBaHTOMETpHI [3]. B cniekrporpadax onru-
YeCKHe CTIeKTPHI (PHKCUpyoTcs Ha otocioe. [lomyuennsie Gporo-
rpaduy MoABEPraloT MPOSBICHHIO M 3aKperuieHuto. O6paboTka
(aHasT0rOBO-1M(pPOBOE MPEOOPA30BAHUE) MPOBOMUTCS HA MHKPO-
¢oromerpax. Ilombop mapameTpoB (HOTOUYBCTBHTENHHOTO CIIOS
TPEZICTABIISIET COOON OTAENBHYIO U JOCTATOYHO CIOXKHYIO OIepa-
1H10. MUKpodOTOMETprUpOBaHUE OrPAaHHYEHO PA3PEIICHUEM OITH-
YECKHX JIEMEHTOB aHAJIOTOBOTO MUKpodoToMeTpa.

Lenpio HacTosmeil paboTHI ABIAETCS pELICHUE 3aJadd O
COBEPILEHCTBOBAHUN MUKPOCHEKTPO(IIyoprMeTpa U peanusa-
UM OPUTHHAIBHBIX TIPOTPaMMHBIX PEHICHHI AT pacueToB pe-
3y/bTaTOB CNIEKTPAIBHOTO aHAIN3a.
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B coBpeMeHHOM (hM3HYECKOM SKCIIEPUMEHTE BCe OONbIIe M
OOJbIIIe HAXOIAT MPUMEHEHNE BEICOKOCKOPOCTHBIE IU(POBBIE Ka-
MepBI, IO3BOJISIOIINE HOTy4aTh (POTOM300paKEHUS TeX MM MHBIX
(u3MIecKuX 0OBEKTOB B MX BPEeMEHHOM pa3BuTHH. Kak mpasuiio,
Takas KaMepa COCTOHT U3 ONTHYeCKoro oobexrusa 1 CMOS Matpu-
LbI, IPEACTABIIIONIEH cO00H OONBIIOE YHCTIO CBETOYYBCTBHUTENb-
HBIX JIaATYMKOB, PACIIONIOKEHHBIX Ha TIOBEPXHOCTU MaTPULIBI U TIpe-
00pa3syIoIHX ONTHIECKOE H3ITYUCHHE B MEKTPUIECKUI CHTHAIL.

B nameit pabote yka3aHHBIE 3Talbl aHAJIOTOBO-IIM(POBOTO
npeoOpa3oBaHusl 3aMEHEHbI IPUMEHEHHEM MaTpHIlbl HH(POBOI
KaMepsl. B 9ToM cirydae criekTpanbHbIi IprOop oboramaeTcs CH-
CTeMOIl MHOTOKaHAJIBHOTO aHAJIOTOBO-II(poBOro mpeodpazoa-
Telsl, KOTOPBIN TOJHOCTBIO UCKITIOYaeT HeOOXOANMOCTh 1OA00p-
KU ITapaMeTpoB (POTOCIIOS M HCTIONB30BaHIE MUKPOdoTOoMeTpa.

[lone3Hblid cUrHAN PErHCTPUpPYETCs B BHAE LHU(POBOrO
n300paXKeHus, KOTOpOe MOIAeTCsl MHUKCEIM3allMd U MaTeMa-
THaeckoi obpaboTke. Takas Maremarndeckass oOpaboTka mpo-
rpaMMHO npexycMorpeHa B makere MathCad, koTtopserii mpen-
CTaBJISIET U3 ce0s AITOPHUTM, 110 KOTOPOMY MPOU3BOIUTCS PacyeT
CIEKTpa U3ITydeHNs HadMHas ¢ aHalIi3a 3akoHa [aHka juis pas-
HBIX Temneparyp [5]. B pabote 3TOT aHanu3 nmpoBeneH Tak, 4To
KOMITBIOTED B 3aBUCHMOCTH OT BBEJICHHOI TeMIepaTypbl BEIIAET
KPHUBYIO HOPMHPOBAHHOTO Ha €IWHHMILY CHEKTpa U3IIydeHHs ad-
COJIFOTHO YepHOTO Tena (cM. puc. 1).

Kak u3BecTHO, aOCOIOTHO YepHOE TENO SIBISIETCS] HAayYHOH
a0cTpakIyeH, IT09TOMY MOZIEITBIO HEATBHOTO U3TydaTels CITy KUT
TIEPBUYHBINA 3TANOH WM BTOPUYHBIN 3TaJlOH, HAIPUMED, U3ITyde-
Hue Bonbgpama. Ha puc. 2 npencrapneno mugpoBoe nobdpaxeHue
CIIEKTpa M3ITy4eHHs] BOJIL()PAMOBOH CIIEKTpaJbHON JIaMIbl, a Ha
pucynxe 3 — 3aBUCUMOCTb HHTEHCUBHOCTH OT [UIMHBI BOJTHBI B H3-
JIYYICHUH 3TOM JIAMITBI C y4eTOM KO3 (HUIIHEHTa CEPOCTH BOb(pa-
Ma U BCEX HCKaKCHHI, KOTOPbIE XapaKTepHbI I JAHHOTO IPHOopa
B KOMIUTEKTE C JaHHOH IU(POBOI MaTpHUIIeii.

Ha puc. 4 npusenen ¢pparment okna MathCad ¢ pacyetom
BCEX MCKAKCHUMH.

Hamu Opuio 3adukcupoBaHo muQpoBoe H300pakeHHE
CIEKTpa M3JIy4eHHs BEIIeCTBa, HCIOJIb3YyeMOr0 B YaCOBOH MPO-
MBIIIIEHHOCTH JUTS TOAICBETKY Iu(epOatoB (cM. puc. 5). Taxoe
H3ITyYeHHE KIACCUPUIPYETCS KaK JIOMHUHECIEHIUS U TOIJIe-
JKHT HUCCIIEI0BaHHMIO.

ANTOPUTM KOMIBIOTEPHOH 0OpabOTKH MOCTPOEH TaKUM
o0pa3oM, 4YTO SKCIIEPUMEHTANbHOE LU(PPOBOE H300paKEHUE
criekTpa obpasna HepeBOANTCs B OOIIETIPUHATYIO 3aBUCUMOCTh
HMHTEHCUBHOCTH U3ITydeHHs OT IJIHHBI BOJIHEI (CM. puc. 6).

Kax BuaHO U3 puc. 6, 3aBUCUMOCTb HHTEHCUBHOCTH H3ITy-
YeHHs OT JUTMHBI BOJIHBI IPE/ICTaBIICHA TayCCHaHAMHK CO CIIEAYIO-
MMM TTapaMeTpaMu:

1) KOpPOTKOBOJIHOBOHM rayccuaH (MHTETpajibHas OTHOCH-
TeJbHAs HHTEHCUBHOCTD 17,636 ed?, nivHa BOJHBI MakCUMyMa
Aoy = 527,6 HM, monymIMpuHa rayccuana 12,4 um);

2) CpemHEBOJHOBOM rayccuaH (MHTErpaibHas OTHOCH-
TesbHas HHTEHCUBHOCTD 40,543 ed?, nivHa BOJHBI MakCUMyMa
Aoy = 262,4 HM, monmymMpuHa rayccuana — 16,9 um);

3) UIMHHOBOJIHOBOWM rayccuaH (MHTErpajgbHas OTHOCH-
TesbHas HHTEHCUBHOCTD 20,631 ed?, niuHa BOJHBI MakCUMyMa
Aoy = 619,4 HM, IOMynmpuHa rayccuana — 24,7 um).

m;
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OTOM:

— OTIpeeNeHbl YCIOBHUS TONYYeHHsT U(PPOBBIX H306pa-
XKEHHH CIIEKTPOB, KOTOPBIC MO3BOJLSIIOT TONYYaTh BOCIPOHU3BO-
JIMMBIE pe3y/bTaThl. ANMapaTHOE PEIICHHE POTECTUPOBAHO Ha
M3IydaTelsx B BHIE BONb()PaAMOBOM, BONOPOIHOM, TeIHEBOM,
HEOHOBOH CIIEKTPABHBIX JIAMIT;

— pa3paboTaH roTOBBIH K HCIIONB30BAHUIO aITOPUTM 00pa-
GOTKH HH(PPOBBIX H300paXKEHHH CIIEKTPOB. AJITOPUTM TIPOTECTH-
poBaH npu 00paboTKe CIEKTpa cepritHOro KprcTaodochopa.

MOXHO ¢ yBEPEHHOCTBIO YTBEPIKIATh, YTO C COBEPIIEH-
CTBOBaHHEM HU(DPOBBIX CHCTEM PE3YNETATHI HALIETO HCCIEIO0-
BaHUs CTaHYT OoJjiee MOJHBIMH, a UX 00paboTKa OyneT mpouc-
XOIIUTB e1lie ObICTpee.
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METOAUYHI OCOBJUBOCTI PO3PAXYHKIB HU®POBUX
ONTUYHHUX CHEKTPIB 3ACOBAMM IKT ITPY BUBYEHHI
3ATAJIBHOI ®I3UKHU

YV cTarTi 3anpornoHOBaHO BUPILIEHHS TPOOIEMH Bizyaizarii
OITHYHMX CIIEKTPIB BHUIIPOMIHIOBAHHS 3pa3ka 3a JOIOMO-
roro cydacHoi nu¢ppoBoi amaparypu. Po3kputo Meroanmui
ocobnuBocTi BukopucTanHs 3aco6iB IKT npu orpumanHi 30-
Opa’KeHb ONTHYHHUX CIEKTPIB Ta MOJAMIBIIOI X MAaTEeMAaTHYHOI
00poOkM B TIpoleci BHBYEHHS Kypcy 3araiibHoi (i3ukw.
BuKIaIeHO METOANKY BHKOPHUCTAHHS PO3POOICHOTO aJIrOpHT-
My KOMII FOT€pHOI 0OpOOKM OTPHUMAHMX CIEKTpIiB 3a JIOIIOMO-
roto nmakery MathCad, skuii 103BONsIE OTPUMATH 3aJIEKHICTD
IHTEHCHBHOCTI BUIIPOMIHIOBAHHSI BiJ] JOBKHHH XBHJI1 Y BUIVISAI
TPBOX TayCCiaHiB 3 HACTYMHUMHU (IKCOBAaHMMH MapaMeTpaMu:

UCK 373.5.16:53

IHTErpabHOI BiJHOCHOIO IHTEHCUBHICTIO; JTOBKHHOIO XBHIII
MaKCUMyMy; HaITIBIIMPHHOIO TaycCiany.

KimouoBi ciioBa: ontuyHuMiA criektp, iHbopMaiiHO-KOMYHiKa-
LiifHi TeXHOMOT1, POTOMETpYBaHHS, MIKpPOCIIEKTPOGITYOpHMETD.
V. V. Sviridov, E. G. Chernobay, A. V. Hrytskykh
Luhansk Taras Shevchenko National University

METHODOLOGICAL SPECIFICS OF DIGITAL OPTICAL
SPECTRA CALCULATIONS BY MEANS OF ICT IN THE
PROCESS OF STUDYING GENERAL PHYSICS

The article provides a solution to the problem of visualiza-
tion of the optical spectra emission of the sample with the help
of modern digital equipment. Methodological features of using
ICT in getting images of optical spectra and their further math-
ematical processing in the study of General Physics course are
discovered. It has been described the technique for the use of
the algorithm of computer processing of spectra obtained using
the MathCad package, which allows to obtain the dependence
of the emission intensity on the wavelength in the form of three
Gaussians with the following fixed parameters: integrated rela-
tive intensity; peak wavelength; half-width of the Gaussian.

Key words: optical spectrum, information and communi-
cation technology, photometry, microspectrofluorimeter.
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THE IMPACT OF NEW METHODICAL TECHNOLOGIES ON THE QUALITY
OF TEACHING STUDENTS AS FUTURE TEACHERS OF PHYSICS

This paper theoretically justified and described the urgency to implement new pedagogical concept formation methodological
competence in the context of future expert application of technological efficiency techniques: learning of memorization and present-
ing the results of student learning. The main goal of this article are the new trends in the development of students rely on the use of
information technology and computer technology. Interests of future teachers of physics are capable of motivation of external and
internal nature. There are the inner motivation success, development, self-realization and external motivation, such as the material,
social, political. Today, a physics teacher is a noble profession. These trades do association in the population with an average level
of security and therefore difficult to motivate students to study. Revealing the young people new opportunities of development of the
Internet space with a virtual teaching, it gives teachers ideas to promote the interest of students in training for this strategic profes-

sion as a teacher of physics.

Key words: effectiveness, methodological competence, methods of teaching physics, presenting the results of training, future

teachers of physics.

1. Introduction

In the current trends in the world of science is the principle
of integration of knowledge. When using personal knowledge,
the student applies the principle of integration, and brings new
knowledge to use in the professional sector. New computer tech-
nologies allow the integration of knowledge of specific indus-
tries in digital technology and use the information industry.

Under the quality of education we understand the
Intellectual reflection, rational, logical, social worldview of the
student in a single whole.

New trends in the development of students rely on the use
of information technology and computer technology. Interests of
future teachers of physics are capable of motivation of external
and internal nature. There are the inner motivation success, de-
velopment, self-realization and external motivation, such as the
material, social, political.

2. Problem Formulations

Analyzing the literature [1-3] we conclude about that. In
modern society, the quality of learning of students depends on
the level of quality of its personal development and manifesta-
tion of competences.

3. Problem Solutions

During the training of the future teachers of subject didactic
principles we adhere to control cognitive activities. These princi-
ples are clearly described in the books of Peter Atamanchuk [1]
Oksana Semernia [2].

Performance management system has the structure: goal
— objectively substantive conditions to achieve the goal (in

education — an adequate educational environment intended) —
targeted program of action (plan) — assessment of intermediate
and final results — correction.

We describe the main management positions cognitive
processes.

1. At the heart of the school processes is the goal, which
consists of sub-objectives such as training, mentoring, develop-
ing, teaching.

2. Setting goals helps to develop a plan and strategy to
achieve it with a professional orientation.

3. Plan training processes depends on innovative models of
educational environment.

4. Implementation Strategy Plan option means systematic
monitoring and correction of knowledge.

5. Achieving the goal of self-reflection is controlled by the
student and the final control of the teacher for the student’s level
of success.

The basis of such provisions building at fundamental learn-
ing environment of the future specialist.

In order to reveal the students’ knowledge accumulation
methodology, we illustrate the basic techniques of getting infor-
mation and experience.

Under the methodology of obtaining knowledge, we define the
organization and management of cognitive activity of students in in-
tegrated methods, techniques, technologies, methods of competence
and ideological content about perception and conversion details.

These include techniques such as meditation, imitation,
observation methodology of obtaining full ownership of know-
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