
(DOPMYBAHHfl V  CTYflEHTIB BMLLJMX HABHA/lbHMX 
3AK/lAfllB flOC/llflHMUbKO-EKCnEPMMEHTA/lbHMX 
HABMKIB POBOTM 13 CYHACHMMM CnEKTPA/lbHMMM 

nPM/lAflAMM

CmenaH BEJ1IAHKO, Cepziu KOBAJlbOB, KDpiu KOBA/lbOB
y  cmammi po32Ji%nymo opuzinajibny Jiadopamopny po6omy 3 apadyioeannn. ma HajiaiumyeciHHR 

cneKmpoMempa eid ymeepcanbHoao HaenajibHoso KOMruieKtny „CneKmpoM.emp 0 1 ” ma ii Memodunne 
3a6e3neneHHSi 3 eneMenmaMU cunepsemunnoso nidxody do opsanisaifii' HaenajibHoso npoifecy. JJana podoma  
Mootce cjiyeyeamu nponedeemuKOfo y  nideomoeifi cmydenmie do po6omu 3 ycmamKyeann^i 3i CKJiadHUMU 
cucmeMdMU Kepyeannn. ma cnpuxmu (popMyeauHio hkwhoi nideomoeKU eucoKonpofpeciunoeo (paxieifx 
mexninnoso npo(piJuo.

The paper considers the original laboratory work on calibration and tuning spectrometer training kit 
"CneKmpoMemp 01" and its methodical providing with the elements o f  the synergetic approach towards 
organization o f  educational process. This paper can serve as propedeutics o f  work with complicated systems 
and help create a quality engineering education o f  the student.

AKTyajibHicTb tcmh. <t>i3Hi<a e c])yHaaMCHTa.ibHOK3 Hayicoio y npoucci aicicHOi nuroTOBKu 
BHCOKOnpO(|)CCiHHHX (J)axiBLUB TeXHiHHHX CnCLUa.lbHOCTCH. BhCOKhM piBeHb ^HHaVliKH p03BHTKy 
HayKOBO-TexmHHoro nporpecy CTaBHTb HOBi bhmoth opraHnaui’i HaBnajibHoro npouccv y 
bhiiihx HaBnajibHHx jaK.iaaax. mo roTyiOTb (J)axiBuiB TCXHiLiHoro npo(J)ijiio. IU,o6  3ajiHmaTHca 
KOHKypeHTOcnpoMoacHHM c|)axiBucM. CboroaHiniHivi CTyacHTavi n0Tpi6 H0 6 yra totobhm 
ĤHaMinHO i ay>KC nacTO caviocTiHHO nonoBHK)BaTH cboi 3HaHHa npcmirovi Bciei' npocJiccinHoi’ 

ai>i.ibHOCTi. Becb nac HaBnaTHca HOBOMy. Ilpoucc HaBLiaHHsi y BH3 noBHHeH y nepmy ncpry 
BHXOByBaTH BMiHHSI Ta HaBHHKH HaBLiaTHCSI CaMOCTinHO Ta BUOOpa/KaTH CynaCHi aOOirHCHHSI 
HayKH i TexHiKH Ta iH(|)op\iauiHH0-K0MYHiKauiHH0i TexHOJiorii (IKT), cjiyryBaTH nponcjCBTHKOio 
P060TH i3 CynaCHHMH CKJiâ HHMH aBTOMaTHHHHMH CHCTCViaMH. CnpH5ITH (JiOp MYBaHHIO aidCHOl 
TeXHiHHOl OCBiTH CTYJCHTa [1],

MeTa CTaTTi -  po3r.i5iH\TH opHrmajibHy jia6opaTopHy po6oTy, 5-uca ncpcaoanae 
Ha.ianiTYBaHHsi po6oth cneKTpoMeTpa bu yHiBepcajibHoro HaBnajibHoro KOMnjieKTy 
„ C n eK m p o M em p  01 ” [3] Ta i'l m c t o jh h h c  3 a o c 3 n c LiCHH5i 3 ypaxyBaHH sivi CHHepreTHHHHx n i^ x o ^ iB  
AO opraHnaui’i HaBHajibHO-ni3HaBajibHOi îajibHOCTi CTvjCHTiB.

A H ajii3  0 n y 6 jiiK 0 B aH H x  n p a u b .  51 k n p H K .ia j 3acTOCVBaHH5i h o b o to  yHiBepcajibHoro 
cneK T pajibH oro  oo.iaaH aH H si. a x e  n p a u io e  y  n o e^ H aH m  i3 3aco6aM H  IKT [2 -3 ] , y  HaBLia.ibHOviv 
n p o u c c i n p n  b h b h c h h I  3arajibH O i (Jm jhkh 3 v ic to io  c|)op\iyBaHH5i BMiHb y  CTy^CHTiB npauiO BaTH  3i 
CKJia^HHMH BHMipiOBajIbHHMH CHCTCViaMH. 3anpOnOHOBaHO Jia6opaTO pH y p 0 6 0 Ty 'TpajVIOBaHH5I 
cneK TpoM eTpa", m o  n o B 'a3aH a 3 H ajianrryB aH H aM  cneK TpoM eTpa [3]. Bi^MiTHMO, m o  Ha3BaHa 
p 06 0T a K piM  BHKOpHCTaHHa 3aCo6iB IKT, MiCTHTb B 3aB^aHH5IX ejieMeHTH, m o  BH3HaLiaiOTbCSI 
cynacHHMH nmxo^aMH jo  CTBopeHHa oo.iaaHaHHJi Ta npoBCjCHH5i BHC0K0TCXH0.i0riLiHHx 
aoc.iia>KCHb 3 o tp h m a h h s im  Ta o 6 p o 6 ico io  eKcnepHM eH TajibHH x ja H H x . 5-uci e  o c o 6 jih b h m h , 
Bi^ipi jHSIIOTbCSI HOBH3HOIO, i pa30M 3 THM ja iO T b  II03HTHBHHH n C ja rO r iLIHHH C(|)CKT RJIX CTYJCHTiB. 
a id  BHBHaiOTb (fliiHKY H y  5IKHX OJHOHaCHO (J)OpYI\'eTbCH CBiTOTJia^Ha KapTHHa n p o  CyTHiCTb 
cynacHoro c|)i3HHHoro CKcncpHviCHTYBaHHJi.
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BunycK 4 (I) Cepia: npo6neMM MeTOflMKM f f l  HA YKO BI 3AnMCKM
^i3MKO-MaTeMaTMHHOi i TexHonoriHHOi ocBiTu

fleTanbHi mcTpyK^i mogo BHKoHaHHa na6opaTopHoi po6oth HaBegeHo b MeTogHHHoMy 
noci6HHKy, aKuM BxoguTb go KoMnneKTy npunagiB i MaTepianiB, mo gogaroTbca go po6oth [3].

B n K n a g  0 C H 0 B H 0 r0  M a T e p ia ^ y . nopag 3 HiTKHMH mcTpy^iaMH go na6opaTopHol' po6oTH mu 
nponoHyeMo me oguH BapiaHT rncTpyK î, aKa Moxe BHK0pucT0ByBaTuca y HaBHanbHoMy npo^ci 
3 ynpoBag^eHHaM eneMeHTiB cuHepreTHHHoro nigxogy. B 3aranbHux iHcrpy^iax Bigo6pa^eHa 
ocHoBHa igea caM00pram3a^i cy6’eKTiB HaBHanbHoro npo^cy. npu ^ 0My 3aranbHi rncTpyK î 
MicTaTb Hhrco BH3HaHeHi MeTy i 3aBgaHHa, aKi noBHHeH BHKoHaTH CTygeHT, a TaKo  ̂ b hhx 
3anponoHoBaHi geaKi Mo^nuBi mnaxu (aK npaBuno oguH 3 hhx) gocarHeHHa nocraBneHux 3agaH. 
npoaHani3yeMo geTanbHime BapiaHT TaKoi mcTpyK^i go 3ragaH0i na6opaTopHoi po6oTu 
'TpagyroBaHHa cneKTpoMeTpa".

Mema po6oTu nepeg6anae bhbhhth 6ygoBy i p̂HĤ Ĥ  gii ochobhhx CKnagoBux 
cneKTpoMeTpa Ta oTpuMaTu eKcnepuMeHTanbHi gaHi, mo 3a6e3neHyroTb ToHHicTb i 
pe3ynbTaTHBHicTb Moro po6oTu.

06nadnanHH\ 1 -  cneKTpoMeTp; 2 -  nporpaMa „CneKmpoMemp_01.exe”; 3-niHiMKa; 4 -  
g^epeno CBiTna (eTanoHHuM cneKTp); 5 -  rncTpyK î go po6oTu Ta onuc npunagy; 6 -  KoMn’roTep; 
7 -  npaBuna 3 TexHiKu 6e3neKu.

3 MeToro noninmeHHa nigroToBKu CTygeHTiB go npaKTHKyMy nponoHyroTbca TaKi nuTaHHa gna 
gonycKy go gocnigHo-eKcnepuMeHTanbHoi po6oTu.

1. OnumiTb onTHHHy cxeMy npunagy?
2. ^Ki npaBuna 3 TexHiKu 6e3neKu npu po6oTi 3 npunagoM e oco6nuBo Ba^nuBHMu?
3. 3 aKux eneMeHTiB cKnagaeTbca $0T0peecrpyBanbHa HacTHHa npunagy?
4. ^ k y npunagi peani3oBaHo cKaHyBanbHuM MexaHi3M?

T e O p e T H H H i B igO M O CTi

3 TexHiHHHMu xapaKTepucTHKaMu onTHHHoi cucTeMu yHiBepcanbHoro cneKTpanbHoro 
npunagy Ta onucoM nporpaMHoro 3a6e3neHeHHa, aKe gae Mo^nuBicTb KepyBaTu npunagoM, Mo^Ha 
o3HaMoMHTucb y goKyMeHTax, aKi gogaroTbca go o6nagHaHHa.

flna npaBunbHoi po6oTu cneKTpoMeTpa nporpaMa, aKa Kepye ycraHoBKoro, BUKopucToBye 
geKinbKa eKcnepuMeHTanbHux ^yHK^M, mo 3a6e3neHyroTb ToHHicTb BHMiproBaHHa iHTeHcuBHocTi 
onTUHHoro BunpoMiHroBaHHa Ta no3H r̂oBaHHa pyxoMux HacTHH gBox cKaHyBanbHux npucTpoiB 
npunagy. OguH 3 npucTpoiB 3a6e3neHye cKaHyBaHHa gocnig^yBaHoro cneKTpa noBopoToM 
g3epKana, aKe Big6uBae gu^paroBaHuM nyH0K BunpoMiHroBaHHa nicna ronorpa^iHHoi 
gu^pa^iMHoi rpaTKu y 6iK BuxigHoi' minuHu i $0T0peecTpyBanbH0i HacTHHH npunagy, gpyruM 
cKaHyBanbHuM npucTpiM yHeMo^nuBnroe 3MimeHHa BuxigHoi' minuHu, 3a6e3neHyroHH ogep^aHHa 
Ha Buxogi Hhrcoro 3o6pa^eHHa cnocrepe^yBaHoi cneKTpanbHoi niHii b cneKTpi He3ane^H0 Big 
giana3oHy cneKTpa, aKoMy BoHa Hane^HTb, to6to He3ane^H0 Big goB^HHu xBuni, aKa ii 
xapaKTepu3ye.

BigoMo, mo gna 3agaHHa $yHK^0HanbH0i 3ane^Hocri m™ gBoMa BenHHHHaMH b MaTeMaTĤ  
BHKopucTOByeTbca aHaniTUHHUM, rpâ iHHuM Ta Ta6nuHHuM MeTogu. 3MicT Ta6nuHHoro MeTogy 
nonarae b 3anuci mhokhhh nap Hucen, ge Ha nepmoMy Mic^ y ^M napi Hucen cToiTb 3HaHeHHa 
He3ane^Hoi 3MiHH0i, a Ha gpyroMy - BignoBigHe 3HaHeHHa ^yHK^i.

y  KepyroHiM nporpaMi BUKopucToByroTbca Tpu eKcnepuMeHTanbHi ^yHK^i, aKi 3agaHi 
Ta6nuHHHM MeTogoM i 36epiraroTbca y cne^anbH0My $aMni 3 po3mupeHHaM CLB. flo gaHux 
^yHK^oHanbHux 3ane^HocreM BigHocaTbca: X = f  (x) -  cniBBigHomeHHa m™ KoopguHaToro 
cKaHepa Ta goB^HHoro xBuni, aKa iM BignoBigae, K  = f(X) -  cniBBigHomeHHa m™ goB^HHoro 
xBuni, aKa cnpaM0ByeTbca Ha $0T0gaTHHK, Ta Moro HyTnuBicTro i nono^eHHaM BuxigHoi' minuHu.

3pa30K rpa îHHoi 3ane^Hocri Burnagy X = f  (x), nogaHo Ha puc. 1. BignoBigHo Ta6nuHHuM 
cnoci6 npegcTaBneHHa TaKoi' ^yH^ii npegcraBneHo Ta6nu^ro 1.

^Kmo tohkh x1 Ta x2 3HaxogaTbca 6nu3bK0, to gna mohotohho 3pocraroH0i ^yH^ii M0»Ha 
BBâ aTH 3 gocTaTHiM Ha6nu êHHaM, mo rpa îK m™ ĤMH ToHKaMH go6pe anpoKcuMyeTbca 
npaMoro niHiero, a BignoBigHy aHaniTHHHy ^yH^iro Ha ^0My npoM^Ky M0»Ha anpoKcuMyBaTH 
3a gonoMororo piBHaHHa npaMoi. npoaHani3yeM0 BunagoK, Konu Heo6xigH0 BH3HaHHTH 3HaHeHHa 
^yH^ii Ha npoM^Ky m™ 6nu3bKHMu ToHKaMH x1 i x2. HexaM icHye geaKa T0HKa x0, a 3HaHeHHaM 
^yH^ii b ^M toh^ e X0. Togi ^  rpa îHHo Mo^Ha 3o6pa3HTH TaK, aK n0Ka3aH0 Ha puc. 2.
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£3 H A yK O B I 3AnMCKM Cepia: npo6neMM MeTOflMKM BunycK 4 (I)
^i3MKO-MaTeMaTMHHOi i TexHonoriHHOi ocBiTu

X X1 X2 X3

x X1 X2 X3

Ta6nu^ 1.

Phc. 1. CxeMa rpa^iKy X = f  (x). Phc. 2. Burnag nacraHu rpa^iKy.

^k BugHo 3 pnc. 2 tg9  3 ogHoro 6oKy MO»Ha BH3HaHHTH 3 TpHKyraHKa AABD a 3 iHmoro 6oKy 
3 TpHKyTHHKa AACM, a caMe:

tg ^  = a6o tgty = X  Q -  X 1

X Q - X 1

Togi 3 (1) MaeMo:

X 2 -  X 1 _  X Q -  X 1

Bupa3UMo 3 (2) 3HaneHHa XQ nepe3 xQ:

X Q =
( x Q -  x 1 )  • ( X  2 -  X 1 )

+ X 1

(1)

(2)

(3)
( x 2 - x 1 )

^k BHgHo 3 (3), 3Haronu KoopgHHaTH KpaMHix 6nu3bKux tohok (x i; X1) Ta (x2; X2) geaKoi 
o6nacri, Mo^Ha BH3HaHHTH 3HaneHHa ^yH^ii gna 6ygb-aKoro x0, mo 3HaxogHTbca b Me^ax m™ x1 
Ta x2.

OnucaHuM cnoci6 peani3oBaHo y nporpaMi KepyBaHHa npunagoM, mo b noegHaHHi 3 

eKcnepHMeHTanbHHMH 3ane^HocraMu, aKi 3agaHi Ta6nHHHHM MeTogoM, garoTb Mo^nuBicTb 
noBHoro Miporo peani3yBaTu BU3HaneHHa ^yH^ii Ta o6nucneHHa BignoBigHHx in KoopgHHaT. 
Ko^Ha 3 ^yHK^H y nporpaMi peani3oBaHa nepe3 copoK ogHy eKcnepuMern-anbHy napy (x; y). 
3agaTH ^yH^iro b nporpaMi Mo^Ha 3a gonoMororo gianoroBoro BiKHa, aKe noKa3aHo Ha pnc. 3. 
nicna BBegeHHa gaHHx y BignoBigHi nona gianoroBoro BiKHa Mo^Ha ctbophth, a noTiM i 
nig'egHaTH CLB $aMn 3a gonoMororo cne^anbHux KHonoK.

^,o6 nporpaMa npaBHnbHo ^pa^roBana, Heo6xigHo b xogi BBegeHHa gaHHx po3yMiTH ix 
$i3HHHHH 3MicT, to6to He 3anHcyBaTH HegonycTHMi 3HaneHHa Ta 36epiraTH Heo6xigHy 
nocnigoBHicTb y npo^ci BBegeHHa eKcnepHMeHTanbHHx gaHHx.

fleTanbHHH aHani3 3ane^Hocri X = f  (x) gae TaKi y3aranbHeHHa. Konu BxigHa minuHa npunagy 
ocBiTnroeTbca geaKUM omuHHHM BunpoMmroBaHHaM, mh Mo^eMo cnocrepiraTu Moro cneKTp. 
^Kmo g^epenoM e BigoMa penoBUHa, to i cneKTp, aKuM mh 6ygeMo cnocTepiraTu, e BigoMHM. 
CnpaMyBaBmu cKaHep Ha o6paHy cneKTpanbHy niHiro, mh Mo^eMo roBopuTu aK npo goB^uHy 
cBiTnoBoi xBuni gaHoi niHii, TaK i npo KoopguHaTy cKaHepa, Ha aKy BiH npu ^oMy nepeMicTHBca 
Big cBoro nonaTKoBoro nono^eHHa. Eygb-aKy cneKTpanbHy niHiro Mo»Ha oxapaKTepu3yBaTu aK 
goB^uHoro xBuni, TaK i KoopguHaToro cKaHepa, aKa iM BignoBigae. To6to m™ nono^eHHaM 
cKaHepa i goB^uHoro xBuni, Ha aKy BiH cnpaMoByeTbca, icHye ^yH^ioHanbHa 3ane^HicTb, aKy 
Mo^Ha BU3HaHUTH eKcnepuMeHTanbHo 3a gonoMororo eTanoHHoro cneKTpa.
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BunycK 4 (I) Cepia: npo6neMM MeTOflMKM f f l  H A yKO B I 3AnMCKM
^i3MKO-MaTeMaTMHHOi i TexHonoriHHOi ocBiTu
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Puc. 3. BiKHo gna cTBopeHHa Kani6pyBanbHoro $aMny

3ane^HicTb K  = f  (X) -  ^  xapaKTepucTUKa, aKa Bigo6pa^ae tom $aKT, mo Ha pi3Hi goB^HHH 
xBunb ôTogaTHUK pearye no pi3HoMy, to6to  gna gBox pi3Hux goB^HH xBunb 3 ogHaKoBoro 
iHTeHcuBHicTro, BenuHHHa ^oTocrpyMy, aKa iM BignoBigae, Bigpi3HaeTbca. TaKa cmya^a 
noacHroeTbca aBumeM $oToe$eKTy, npu aKoMy eHepria ^oToeneKTpomB 3ane^uTb Big HacToTH 
cBiTna, a BignoBigHo y ôTogaTHHKax, no6ygoBaHux Ha ^pHH^H âx MHô eHHa ^oToeneKTpomB, 
HyTnuBicTb gy^e 3ane^uTb Big goB^HHH cBiTna, aKUM bohh onpoMiHroroTbca. OTpuMaTu gaHy 
3ane^HicTb Mo»Ha eKcnepHMeHTanbHHM mnaxoM 3a gonoMororo g^epena cBiTna 3 BigoMUM 
po3noginoM eHeprii no cneKTpy. npu npoBegeHHi eKcnepuMemy gna BU3HaneHHa K  = f  (X) 
Heo6xigHo Bu6paTu niHiro 3 MaKcuManbHoro iHTeHcuBHicTro i npuMHaTH ii 3a 1QQ%, noTiM 
nepeMimyroHu cKaHep Ha iHmy cneKTpanbHy niHiro 3 BigoMoro iHTeHcuBHicTro, po6uTu bhchobok 
npo 3MiHy ^oTocTpyMy y BigcoTKax, cKnaBmu nponop^ro y BignoBigHocTi go ^opMynu (4).

i 1̂  = K ' A -  (4),
E K£/1QQ

ge 11QQ -  BenuHHHa $oto cTpyMy, aKuM BignoBigae 1QQ %;
E 1QQ -  eHepria cneKTpanbHoi niHii, npuMHaToi 3a 1QQ %;
Ix -  BenuHHHa ^oTocrpyMy gocnig^yBaHoi' niHii;
Ex -  BigoMa eHepria gocnig^yBaHoi' niHii;
K  -  BenuHHHa, o6epHeHa HyTnuBocTi ôTogaTHHKa.

B lIK O H a H H H P 0 6 0 T H

3aedannH 1: BmnanenHH cnieeidnomennH M iw doewunow xeuni ma KOopdunamaMU CKanepa.
1. 3anycriTb nporpaMy Ta yBiMKHiTb npunag.
2. YBiMKHiTb eTanoHHe g^epeno cBiTna Ta BcTaHoBiTb Moro y noTpi6He Mi^e Ha onTHHHiM 

Bici cneKTpoMeTpa.
3. 3anycTiTb gianoroBe BiKHo HaniBaBToMaTHHHoro KepyBaHHa npunagoM Ta y crapTOBoMy 

gianoroBoMy BiKHi nigTBepgiTb nomyK KoopguHaT cKaHepa.
4. BuKopucToByroHH aTnac cneKTpa g^epena BunpoMiHroBaHHa Ta BHKoHyroHH oguHHHHi

nepeMimeHHa, îKcyMTe no aTnacy goB^HHy xBuni cneKTpanbHoi niHii Ta KoopguHaTy cKaHepa,
aKa iM BignoBigae.

5. no6ygyMTe Ha ocHoBi gaHux 3 nyHKTy 4 rpa îK x = f  (X).
6. BuKopucToByroHH eKcnepuMemanbHy KpuBy, oTpuMaHy b nyHKTi 5, BH3HaHTe goB^HHH

xBunb Ta KoopguHaTH, aKi iM BignoBigaroTb, Hepe3 Ko^Hi 25Q tohok, a pe3ynbTaTH 3aHeciTb go 
Ta6nu^ 2.

7. 3po6iTb bhchobok npo Burnag oTpuMaHoi $yH^ii' x = f  (X).
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£ 3  H A yK O B I 3AnMCKM Cepia:  npo6neMM MeTOflMKM BunycK 4 (I)
^i3MKO-MaTeMaTMHHOi i TexHonoriHHOi ocBiTu

Ta6nu^ 2.
x 25Q 5QQ 75Q 1QQQ 9QQQ

X

3aedannH 2: rpadyweanuH WKanu dnn emnanennH inmencuenocmi cneKmpanbnux niniu.
1. nepeMicriTb cKaHep y nono^eHHa X = 48QQ A Ta 3a$iKcyMTe noKa3H iHTeHcuBHocTi y 

BignoBigHoMy noni gianoroBoro BiKHa HaniBaBToMaTHHHoro KepyBaHHa. flaHy iHTeHcuBHicTb 
npuMMiTb 3a 1QQ%.

2. BuKopucToByroHH noKpoKoBe nepeMimeHHa cKaHepa Ta aTnac cneKTpanbHoro po3noginy 
eHeprii BunpoMiHroBaHHa g^epena cBiTna, 3a$iKcyMTe iHTeHcuBHicTb, aKy ^iKcye cneKTpoMeTp 
gna Ko^Horo nono^eHHa cKaHepa, Ta po3paxyMTe HyTnuBicTb ôTogaTHHKa K  y Ko^HoMy 
BunagKy.

3. Pe3ynbTaTH o6HucneHb Ta eKcnepuMeHTanbHi gaHi, oTpuMarn b nyHKTi 1 Ta 2, 3aHeciTb 
go Ta6nu^ 3.

4. no6ygyMTe rpa îK eKcnepuMeHTanbHoi $yH^ii' K  = f  (X).
5. 3po6iTb bhchobkh npo Burnag oTpuMaHoi 3ane^Hocri K  = f  (X).

Ta6nu^ 3.
x 25Q 5QQ 9QQQ
I

K

3aedannn 3: Cmeopennn CLB $auny ma nepeeipm uoso podomu.
1. BigKpuMTe BiKHo „Kani6poeKd", aKe noKa3aHo Ha puc. 3.
2. BuKopucToByroHH eKcnepuMeHTanbHi gaHi 3 nepmux gBox 3aBgaHb, 3anoBHiTb 

BignoBigHi nona: ,fiidnoeidnicmb Koopdunam”, „CneKmpanbna xapaKmepucmuKa 0 E Y " .
3. nepeBipuBmu npaBunbHicTb BBegeHux gaHux, cTBopiTb „CLB” $aMn, HaTucHyBmu 

KHonKy „Cmeopumu CLB $ a u n ’.
4. y  cTaHgapTHoMy gna onepa^MHoi' cucreMH Windows, gianoroBoMy BiKHi „36eperrH 

$aMn”, Bu6epiTb Mi^e Ta iM’a cTBopeHoro BaMH $aMny Ta HaTucHiTb Ha KHonKy „36eperra”.
5. flna nig'egHaHHa go nporpaMH cTBopeHoro BaMH CLB $aMny, BHKopucTaMTe KHonKy 

,flid'ednam u CLB $ a u n ’ Ta y cTaHgapTHoMy BiKHi Bu6epiTb Heo6xigHuM $aMn.
6. Bu6epiTb goBinbHo Tpu cneKTpanbHi niHii Ta npoBegiTb ix aHani3 3a gonoMororo 

cKaHepa.
7. nopiBHroroHH guHaMiHHi gaHi Big nporpaMH npo iHTeHcuBHicTb Ta goB^HHy xBuni, aKa 

BignoBigae ĤM niHiaM, nopiBHaMTe ix 3 gaHHMH, aKi bh oTpuManu eKcnepuMeHTanbHo, Ta gaHi 3 
aTnaciB.

8. 3po6iTb bhchobkh 3a pe3ynbTaTaMH, oTpuMaHHMu, y TpeTboMy 3aBgaHHi, a TaKo  ̂npo 
ToHHicTb BHMiproBaHb.

K 0 H T p 0 ^ b H i  3a n M TaH H H

1. Po3KpuMTe î3HHHuM 3MicT oTpuMaHHa cneKTpa onTHHHoro BunpoMiHroBaHHa 3a 
gonoMororo onTHHHoi cxeMH, Ha 6a3i aKoi BuroToBneHuM ymBepcanbHuM npunag.

2. noacHiTb He nimMmcTb cneKTpanbHoi HyTnuBocTi ^oTonoMHo^yBaHa?
3. ^khM anropuTM giM BHKopucToByeTbca npu BH3HaHeHi HyTnuBocTi ^oToeneMemy gna 

KoHKpeTHoi cneKTpanbHoi niHii nig Hac eKcnepuMeHTanbHoro BH3HaHeHHa $yH^ii' K  = f  (X)?
4. Po3KpuMTe nopagoK cTBopeHHa „CLB” âMny.
5. ^k b po6oTi BH3HaHaeTbca ^yH^ioHanbHa 3ane^HicTb x = f  (X)?
OT^e, nicna BHBHeHHa 6ygoBH i gii TaKoro cneKTpanbHoro o6nagHaHHa, y aKoMy 3a 

gonoMororo 3aco6iB IKT e Mo^nuBicTb ocHoBHi $yH^ii' BHKoHyBaTH aBToMaTHHHo i go6pe 
po3yMiroHH cyTHicTb Kô Hoi' i3 ^yH^ioHanbHux 3ane^HocreM, gocnigHHK (cTygeHT) y npo^ci 
BHKoHaHHa gocnigHH^Koro hh HaBHanbHoro 3aBgaHHa 3 ochob cneKTpocKonii Moxe o6upaTH 
HaM6inbm BnacTHBy caMe MoMy nocnigoBHicrb giM i onepa^M y xogi BHKoHaHHa 3aBgaHHa.
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BunycK 4 (I) Cepia: npo6jieMM MeTOflHKM H I H A YKO B I3A I1H CKH
c}}i3w <0-M aTeM aTM H H 0i i T e x H o n o r iH H O i o c b Itm

YCBigOMHBLLIH 6 \g O B Y  i  npHHLXHriH g ii ' KO>KHOi O K peM O l HaCTHHH YCTaTK Y BaH H a i  BH5IBHBLUH 

MOaCJIHBOCTi 3anpO B ag>K CH H 5I K O M Il'lO T epH O l TeX H iK H  g j i a  BHpilliCHHSI B ig n O B ig H H X  (J)YHKLUH 3 a  

g o n o M o r o i o  T a K o ro  n p H C T p o io  i  K O M n jieK T y  b  l u . i o m y .  c r y g c H T ,  a K  c y 6 'e K T  B jia c H O i n i3 H a B a jib H O i 

g ia jIb H O C T i, MO>KC T aK  O p ra H i3 y B a T H  B H K O H aH H a po6c>TH j r ig H O  iH C TpyK TH B H H X  BKa3iBOK (a6o 3 a  

BJiaCHHM  6a>KaHH5IM i  p 0 3 y M iH H a M ), B U K O pH ryB aB LLIH  i'x , MO>KC 3 a n p O n O H y B a T H  BH K O H aH H a 

KO>KHOrO 3 eKCnepHMeHTajIbHHX 3 a B g a H b  y  pVHHOMY pO K H V li. MO>KC o6paTH CyTO aB TO M aTH H H H H  

pc>KHM h h  H aniB aB T O M aT H H H H H  B ig riO B ig H O  g o  B jia c H H x  6 a> K aH b . y a B jie H b , H aM ip iB .

3 a  l j h x  o 6 c T a B H H  MO>KHa ro B o p H T H  n p o  M o a c jiH B icT b  p c a . i i s a u i ’i C H H e p re T H H H o ro  n i g x o g y  b  

o p r a H n a u i i  B H K O H aH H a c])i3H H H oro  n p a K T H K y M y  n p n  H aaB H O C Ti K O M njieK T iB , m o  n p a u r o r o T b  

y3rog>K C H O  i3  c y n a c H H M H  IKT T a  3 a c o 6 a M H  i'x  y n p o B a g a c e H H a  y  H aB H a jib H 0 -BH X 0 BHHH n p o u c c .

B hchobkh . Oco6jiHBicTio gaHoi' jia6opaTopHoi' p o 6o th  e uiHpoKC BHKopncTaHHa IKT 
TCXHO.ioriii. xona npn uboviy BaacjiHBe viicuc npngijiaeTbca r.iHOOKOviy po3yMiHHio c|)i3HLiHoi 
Teopii' 3 HaaBHicTio eneMeHTiB cavioopraHisauii CTygeHTa gjia i'i' BHKOHaHHa. OimcaHa jia6opaTopHa 
po6oTa mo>kc 6 y ra  BHKopncTaHa aK npn nigr0T0Bui cncuia.iicTiB 3 (Jmjhkh, TaK i gjia HaBnaHHa 
CTygeHTiB c.iCKTpoTCxmHHHx cncuia.ibHOCTCH. gjia aKHx bhblichh>i cynacHoro nporpaMHO- 
KepoBaHoro o6jiagHaHHa e gyace aKTyajibHHM, mo 06yM0BjieH0 ihhpokhm BHKopncTaHHaM y pi3HHx 
cc|)cpax HapogHoro rocnogapcTBa ejiCKTpoHHHx npHCipoi'B, aKi noTpe6yK)Tb 3HaHb i HaBHKiB npn i'x 
BCTaHOBjieHHi Ta o6cjiyroByBaHHi y KOHKpeTHOMy npHKjiagi BHKopHCTaHHa.
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