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BIZOMOCTI ITPO ABTOPA
By3sbko Bikropis JleonigiBHa — Bumresp BHINOI KaTeropii, Maricrp mneaaroridyHoi OCBITH, cCIeliani3oBaHa
3arasibHOOCBITHS mikoia I — III crynenis Ne6 KipoBorpazcskoi Micskoi paau KipoBorpaacskoi obuacti.
Kono naykosux inmepecig: METOIVKA BUKJIaJaHHS (i3UKH.

®OPMYBAHHA Y CTYAEHTIB BULLLUX HABYA/IbHUX

3AKNAAIB AOCNIAHNULUBKO-EKCNEPUMEHTA/IbHUX

HABUKIB POBOTH 13 CYHACHUMU CNEKTPAZIbBHUMU
NPUNAOAMMU

CmenaH BEJINYKO, Cepeili KOBA/IbOB, IOpiii KOBA/IbOB

Y cmammi  posensamymo opucinanvny nabopamophy podomy 3 2padyloaMHA mMa  HAIAWNYEAHH
cnekmpomempa 6i0 YHIGePCAIbHO20 HAGUANbHO20 Komnaekmy ,, Cnekmpomemp 017 ma i1 memooduune
3a0e3neuents 3 eneMeHmamu CUHep2emu4Ho2o nioxo0y 00 opeauisayii naguanvHo2o npoyecy. dana poboma
Moodice cry2yeamu nponedesmuKkoio y niocomoeyi cmyoenmie 00 pobomu 3 YCmamkyeauHs 3i CKAAOHUMU
cucmemamu  KepysamHsi ma CRpusimu  (QopMy6eanHio SKICHOI ni020MOSKU GUCOKONpodeciiinozo axieys
MEXHIYHO20 NPOQinio.

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

AxTyaibHicTh Temu. @iznka € PyHIAMEHTAIFHOIO HAYKOK Y MpoIeci SKICHOI MiArOTOBKH
Brcokonpodeciiiaux (axiBIiB TEXHIYHHUX CIeliadbHOCTel. Brucokuii piBeHb JHUHAMIKH PO3BHTKY
HAYKOBO-TEXHIYHOTO TPOTPECY CTaBHTh HOBI BUMOTH J0 OpraHi3allii HaBYaJIbHOTO IIPOIECY Y
BHIIMX HAaBYAJBHMX 3aKjiajaxX, 110 TOTYIOTh (axiBiiB TexHidHOro mnpodimto. 11106 3amumatucs
KOHKYPECHTOCIIPOMOXKHUM  (paxiBIleM, CBHOTONHIIIHIM CTyJEHTaM MOTPiOHO OYyTH TOTOBHM
JMHAMIYHO 1 JIy’)K€ 9acTO CaMOCTIHHO TONMOBHIOBATH CBOI 3HAHHS MPOTATOM BCiei mpodeciiHol
JISTBHOCTI, BeCh 4ac HaBdaTucs HOBoMy. [Iporiec HaBwyanHs y BH3 moBuHeH y mepiry depry
BUXOBYBAaTH BMIHHS Ta HAaBHYKH HaBUYATHCS CAMOCTIHHO Ta BimoOpakaTW CydacHi JIOCSTHEHHS
HAYK{ 1 TeXHIKK Ta iHpopmaniiHo-koMyHikaniiHoi Texnomnorii (IKT), cnmyryBaTu nporneaeBTHKO0
poOOTH 13 CydyaCHHMH CKJIaJHHUMH aBTOMAaTUYHHUMH CHUCTEMaMH, CIPHUITH (HOPMYBAHHIO SKiCHOI
TEXHIYHOI OCBITH cTyaeHTa [1].

Mera craTrTi — PpPO3NIAHYTH OpHUTiHaJAbHY Ja00OpaTOpHY poOOTYy, sKa mepeadaydae
HAJAMITYBaHHS pPOOOTH  CIIEKTPOMETpa BiJ  YHIBEpCAILHOTO HABYAIBHOTO  KOMILJICKTY
., Cnexmpomemp 01 [3] Ta 1l MeTonnyHe 3a0€3MEUCHHS 3 ypaXyBaHHSAM CHHEPTreTHUHHUX IMiIXOIIB
JI0 OpraHizaiiii HaBYaJ bHO-ITI3HABAJIBLHOI JisTTEHOCTI CTY/ICHTIB.

AHani3 ony0uaikoBaHMX mpanb. SK TNPUKIAJ 3aCTOCYBaHHS HOBOTO YHIBEPCAILHOT'O
CIIEKTPaJbHOTrO OOJaJHAHHA, SIKE Mpamroe y noeaHanHi i3 3acobamu IKT [2-3], y HaBuanbHOMY
mpolieci Mpy BUBYEHHI 3arajbHOI (Pi3ukH 3 MeTOr0 (OpMyBaHHS BMiHb y CTYACHTIB IPAIOBATH 31
CKJIAJJHIMH BHMIPIOBILHIMH CHCTEMaMH, 3alpONOHOBaHO JiabopaTopHy poboty "I’ paayroBaHHS
criekTpomerpa’, MO TOB'A3aHa 3 HalAlITyBaHHAM crekrpomerpa [3]. BimmituMo, mo Ha3BaHa
pobora kpiM BuKOpucTaHHs 3aco0iB IKT, MICTUTh B 3aBIAHHSX EJIEMCHTH, II0 BU3HAYAIOTHCS
CYy4aCHHUMH IJXOJaMH JI0 CTBOPEHHS OOJaJHaHHS Ta TPOBEJACHHS BHCOKOTEXHOJIOTIYHUX
JNOCTIDKEHh 3 OTPUMaHHSIM Ta OOpPOOKOIO EKCIIEPUMEHTAIbHUX HaHMX, SIKI € OCOOJHMBUMH,
BIIPI3HAIOTHCS HOBHU3HOIO, 1 pa30M 3 TUM JIal0Th MO3UTUBHUN MeAaroridyHui eeKT i CTYICHTIB,
SKi BHBYAIOTh (PI3UKYy H y SKHX OJHOYaCHO (POPMYETHCS CBITOTIISIHA KapTHUHA IPO CYTHICTH
Cy4acHOro (i3MYHOTr0 eKCIIepUMEHTYBaHHS.

123



Bunyck 4 () Cepis: NMpobnemu meToanKn HAYKOBI 3AlMMNUCKU
¢pizMko-maTeMaTUYHOI i TEXHOMOrIYHOI OCBITU

JeranbHi IHCTPYKIii IIOMO0 BWUKOHaHHS J1aOOpPaToOpHOi pOOOTH HAaBENEHO B METOAUYHOMY
MOCIOHUKY, KM BXOJUTH 10 KOMIUIEKTY MPHUIIAJiB 1 MaTepiaiB, 110 T0JAI0ThCs 10 podotH [3].

Buxknan ocHoBHOro Matepiany. [Topsi 3 4iTKUMH IHCTPYKIISIME J10 TAG0paTOpHOT pOOOTH MH
MPOTIOHYEMO III€ OJIMH BapiaHT IHCTPYKILil, sIKa MOXKE BUKOPHCTOBYBATHCS Y HABYAIBHOMY IPOIIECi
3 YIOPOB/KEHHSIM €IEMEHTIB CHHEPreTHYHOr0 MiAXoay. B 3aranbHHX IHCTPYKIISX BigoOpaskeHa
OCHOBHA iJiesi caMoopraHi3alii cy0’eKTiB HaBYAIBHOTO Tporecy. [Ipu mpoMy 3aranbHi iHCTPYKIIIT
MICTATh YITKO BH3HA4YCHI METy 1 3aBlaHHS, SKi MOBHHEH BHKOHATH CTYJIEHT, a TAKOX B HHUX
3alpONOHOBAaHI JIeIKi MOMUIIMBI IIUIAXH (SIK TIPABHUJIO OJWH 3 HUX) JIOCSATHEHHS TOCTABIICHUX 3ajad.
[IpoananizyeMo jerajibHillle BapiaHT TakKoi IHCTPYKII 10 3rajaHoi JiabopaTtopHoi poOoTH
"I'pagyroBaHHA crieKTpoMeTpa'.

Mema poboTu mnepeadayae BUBYATH OYJOBY 1 NPHHIMI Jii OCHOBHHUX CKJIaJIOBHX
CIEKTpOMETpa Ta OTpPUMATH EKCIIEPUMEHTAJbHI JaHi, [0 3a0e3Ne4yloTh TOYHICTH 1
Pe3yJIbTATHBHICT KOO POOOTH.

Obnaonanns: 1 — chnekrpomerp; 2 — mporpama ,,Cnexkmpomemp 01.exe”; 3—niniiika; 4 —
JDKEPENIo CBiT/a (STaJIOHHUH CIIEKTP); 5 — IHCTPYKIIT 10 poOOTH Ta OMKC MpHUiIaLy; 6 — KOMIT I0TeEp;
7 — npaBuiIa 3 TEXHIKKA OC3MEKU.

3 METOIO MOIMIIEHHS MiATOTOBKH CTYACHTIB JI0 MPAKTUKYMY IPOMOHYIOTHCS TaKi MTUTAHHS JUTS
JIOITYCKY JI0 JIOCTiTHO-EKCTIEPUMEHTAIBHOT pOOOTH.

1.  Onumite ONTHYHY CXeMy Mpuiiamy?

2. Slki mpaBmia 3 TEXHIKKA OE3MEKH TPH pOOOTI 3 MPHUIIAJOM € OCOOIHBO BasKIUBUMH?

3. 3 sKHuX eIEeMEHTIB CKIaIaeThcs (POTOpEECTpyBaIbHA YaCTHHA MPUIATY?

4. Sk y npuiali peanizoBaHO CKaHYBaJbHUN MeXaHi3M?

Teopernuni BinomocTi

3 TEXHIYHMMHU XapaKTePUCTUKAMH ONTHYHOI CHCTEMH YHIBEPCAIBHOTO CIEKTPAIBHOTO
MPHIIAy Ta OIMMCOM MPOrPaMHOro 3a0e3NeUeHHs, SIKe Ia€ MOMIIMBICTh KepYBaTH MIPUIIaI0M, MOXKHA
O3HaHOMUTHCH y JOKYMEHTaX, sIKi JONAIOThCS 0 00T IHaAHHS.

Jnst mpaBWIIbHOT POOOTH CIIEKTPOMETpa MporpaMa, sika Kepye YCTaHOBKOIO, BHKOPHUCTOBYE
JIEKITbKa €KCIIEPUMEHTAIbHUX (PYHKIIIH, 1110 3a0€3MeUy0Th TOUHICTh BUMIPIOBAHHS IHTEHCHBHOCTI
ONTHYHOTO BUIIPOMIHIOBAHHS Ta TIO3UIIIFOBAHHS PYXOMHX YaCTHH JIBOX CKaHYBAJIBHUX MPUCTPOIB
npunany. OavH 3 TPUCTPOIB 3abe3medye CKaHyBaHHS JOCTIKYBAHOTO CIEKTpa MOBOPOTOM
n3epkana, ske BinOuBae au(paroBaHuid Iy4OK BHIIPOMIHIOBaHHS Ticis TonorpadidHoi
nudpakiiiiHol Tpatku y OiK BHXIIHOI IIUTMHU 1 (OTOPEECTPYBANBHOI YACTHHU MpHIALy, IPYTHit
CKaHyBaJIbHUH MPUCTPil YHEMOXKIIMBIIIOE 3MILICHHS BUXIIHOI IIUIMHY, 3a0€3MeUy0UH OJCpIKaHHS
HAa BHUXOJl YITKOTO 300pa)KEHHsI CIOCTEPEKYBAHOI CIEKTPAIBHOI JIiHIT B CHEKTPI HE3aJIEKHO Bif
Jliara3oHy CIeKTpa, SKOMY BOHa HaJeXHTh, TOOTO HE3aJeKHO BiJ JOBKHHMA XBHII, sKa Il
XapaKTEePHU3YE.

Bimomo, 110 mis 3anaHHs QYHKIIOHATIBHOI 3aJIOKHOCTI MK JBOMa BEJIMYMHAMU B MaTEMaTHIl
BHUKOPUCTOBYEThCS aHATITHYHUMA, rpadiuHuii Ta TaOMMYHMA MeToau. 3MICT TaOIMYHOTO METONY
MOJISITA€ B 3alMCi MHOXHHHM TIap YMCeN, Jie Ha MepuioMy MicIi y mill mapi 4ucen cToiTh 3Ha4YeHHS
He3aJIKHOI 3MIHHOI, a Ha PYroMy - BiIMOBiqHE 3HAYCHHS (QYHKIIIT.

VY kepylouiii mporpami BHUKOPHUCTOBYIOTHCSI TPH €KCIIEpUMEHTaNbHI (YHKII, sKi 3amaHi
TaOJIMYHUM METOJZIOM 1 30epirarothes y crerianbHoMy ¢aiini 3 posmmpennsm CLB. Jlo manux
(YHKIIOHATBHUX 3QJIOKHOCTEH BIAHOCATBHCA: A = f(X) — CHIBBIIHOIIEHHS MiX KOOPIMHATOO
CKaHepa Ta JIOBXXKMHOIO XBHJI, sika i BimmoBimae, K = f(A) — CHiBBIJHOIIEGHHS MiX JOBXHUHOIO
XBHIII, sIKA CIIPSIMOBYETHCSI HA (POTOAATUHK, Ta HOTO Yy TIHMBICTIO 1 MOJOKEHHSM BUXIIHOI IILTHHH.

3pazok rpadivHoi 3a1eKHOCTI BUTISAY A = f(x), mogaHo Ha puc. 1. BignoBigHo TabmuuHMit
crocib mpeacTaBlIeHHs Takoi (PYHKIIT PEICTaBIeHO TabIuIeto 1.

SIKINO TOYKH X| Ta X, 3HAXOAATHCS ONM3BKO, TO JJIsI MOHOTOHHO 3pOCTar04uoil (hyHKIII MOXHa
BBaXATH 3 JIOCTAaTHIM HaOMIKEHHSM, 1m0 rpadik MK IUMH TOYKaMU J00pe ampOKCUMYETHCS
MPSIMOIO JTIHIEIO, a BIIMOBIAHY aHANITUYHY (QYHKIIIO Ha bOMY IPOMDKKY MOXKHA allpOKCUMYBATH
3a JOIIOMOTOI0 PIBHSHHS npsiMoi. [IpoaHanizyeMo BHIIaJ0K, KOIH HEOOXiTHO BU3HAYUTH 3HAYCHHS
(GYHKIIIT HAa TPOMIDKKY MK OJIM3BKHMH TOYKaMH X 1 X,. Hexall icHye aeska Touka x(, a 3HAUEHHIM
¢dyHKIIT B Wil Toulli € Ag. Toxi 1e rpadiyHo MOXKHA 300pa3uTH TaK, K MIOKa3aHO Ha pHC. 2.
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Tabnung 1.
)\, 7\,] )\,2 )\«3
X X1 X7 X3
& A
33 22
32
Al A0

Al

X1 X> X3 X 0

Puc. 1. Cxema rpadiky A = f(x). Puc. 2. Burusig yactunu rpadiky.

Sk BUAHO 3 pHC. 2 tgp 3 onHOr0 OOKY MOXKHA BU3HAYMTH 3 TPUKYTHHKA AABD a 3 iH1oro 60Ky
3 TpukyTHUKa AACM, a came:

Ay - Ao - A
[gp=——=  abo  I1gp=——or" (1)
Xy =X Xo =X
Tomi 3 (1) maemo:
Ay-A;  Ay-A
2 1 — 0 1 (2)
Xy =Xy X o X
Bupasumo 3 (2) 3HaueHHs Ay yepes xo:
7\‘0 — (xo_xl)'(xﬁ _7\'])_'_7\‘] (3)

(xz - xl)

Ax BuaHo 3 (3), 3HAIOYM KOOPIAMHATH KpaHIX OJIM3BKUX TOYOK (x7; A1) Ta (X2; Ap) Jeskol
00J1acTi, MOXKHA BU3HAYUTH 3HAUYCHHS (YHKIIIT U Oy Ib-SKOT'0 X, 110 3HAXOIUTHCS B MEKAX MIXK X|
Ta X;.

Onucanuii croci0 peagi3oBaHO y Hporpami KepyBaHHsS IPHJIAJOM, IO B IOEIHAHHI 3
CKCIEPUMEHTAIBHUMHU  3aJICKHOCTSMH, SKi 3aJaHi TaOJUYHUM METOJIOM, Hal0Th MOXKIIHBICTh
MOBHOIO MIpOIO peali3yBaTd BH3HA4YCHHs (QYHKIII Ta OOYHMCICHHS BIAMOBITHUX I KOOpJHMHAT.
Koxna 3 ¢yHkuiii y mporpami peajizoBaHa depe3 COPOK OIHY EKCIIEPUMEHTANIbHY mapy (x; V).
3amatu (yHKIIO B MporpaMi MOYKHa 3a JIOIIOMOI'OIO JiaJIOrOBOI0 BiKHA, SKE MOKa3aHO Ha pHC. 3.
[licns BBemeHHS NAaHWUX Y BIAMOBIMHI MOJS [iaJOrOBOrO BiKHA MOXHA CTBOPUTH, a IIOTIM 1
nig'eaqHaTy CLB daiin 3a 10MOMOIor0 CIeliabHUX KHOIOK.

[[lo0 mporpaMa MpaBHJIBHO MpalfOBaja, HEOOXIMHO B XOJl BBEJCHHS IaHUX PO3YMITH iX
¢i3uuHMA 3MmicT, TOOTO He 3amMCyBaTH HENOMYCTHMI 3HA4YeHHS Ta 30epirath HEoOXimHY
MOCTII0OBHICTh Y IPOIIEC] BBEACHHS CKCIIEPUMEHTAIbHUX JaHUX.

JletanbHUi aHAJI3 3aJIKHOCTI A = f'(x) JAa€ Taki y3araibHeHHs. Koy BXinHa IIiTMHA TpUIaLy
OCBITJIIOETHCS JCSIKAM OINTHYHMM BHIIPOMIHIOBAHHSM, MM MOXXEMO CIIOCTEpIraTh HOro CHEKTp.
SIKImo pKeperoM € BiloMa pevdoBUHA, TO 1 CHEKTP, SKUH MH OyAEeMO CIIOCTEpiratd, € BiJIOMUM.
CropsiMyBaBIII CKaHep HAa 00paHy CIIEKTPaJbHY JIHIIO, MA MO)XEMO TOBOPHTHU SIK TPO JOBXKHUHY
CBITIIOBOT XBHJII JaHOI JIiHIi, Tak 1 MPO KOOpJMHATY CKaHepa, Ha SIKY BiH IPU [[bOMY TIEPEMiCTHBCS
BiJl CBOT'O ITOYATKOBOTO IOJOXKEHHS. Bylb-sKy CIEKTpalibHy JIIHII0O MOXHA OXapaKTePU3yBaTH SIK
JIOB)KUHOIO XBHJII, TaK 1 KOOPAMHATOK CKaHepa, sika i Bigmosimae. ToOTO MiX IOJIOXKEHHIM
CKaHepa 1 JOBKHHOI XBHJIi, Ha SIKy BiH CHPSMOBYEThCS, iCHYe (PYHKIIOHAIbHA 3aJIEKHICTD, SIKY
MO’KHA BU3HAYUTH EKCIIEPUMEHTAIILHO 32 JIOTIOMOI'0I0 €TaJIOHHOTO CIIEKTpa.
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Kanipysanna [g|
BianopiaHicTs KOopavHaT CrexTpansHa vapakrepueTiia PEN XaPaKTEPHCTHK KoEtbiLieHTa nincunera N3 UCuHeHH HpOMATHIHOI 26EpauT
e ol B o ol - e o o o O o o e
g 250 500 750 350 360 370 20 1 2 3 4 80 360 370 380
T C R E T 100 o [l [iog fo e im [ mn T B
1000 1250 1500 1750 390 400 410 420 5 5 7 8 0 400 410 420
(B0 [wn [wm0 [dE00 100 w0 [0 100 107 1m 1m 1m N TN N O
2000 2250 2500 2750 430 440 450 480 g 10 1 12 430 440 450 480
[700 [0 [am00 5000 100 o0 [1o0 [roo 10 1m 1m 1m N N O
3000 P }/0 3760 470 420 430 500 13 14 15 18 470 480 430 500
EUIT ]Eﬁ [ao0” [pan0” W W W ’W W 10 ’W i r ’1_ ’1_ ’1_
2000 4250 4800 4750 510 520 530 540 17 12 19 2 510 520 530 540
T =T T 100 oo [io0 100 101 1m 1m 1m i N B
5000 5250 5500 5750 5501 560 5701 560 21 2 P 24 550 560 570 580
Fo pw fw [ (e fm [w fw 0 [m @ [ f O f O f [
6000 E250 G500 6750 5490 B0 E10 620 25 Fi 27 28 530 600 610 620
[ao0  [ea00  [esoo  [eE00 100 [l [io0 [1oa— o po fm i i I O
7000 720 7500 77E0 £30 540 650 680 = 0 El 2 830 640 850 680
G G R P 00 o0 [0 00 101 o [im [for il N N
8000 8250 8500 8750 670 680 630 700 3 kL] * *® 6701 660 630 00
[Foa [f200" [Foa [rane 100 [0 [ioo 100 101 [ir o [ N I AN
9000 3250 9500 9750 70 720 730 740 ar k' 39 40 o 720 730 40
EBilanosiaricTs QosmMHM Kemn lﬁ Blanosianicts wyraueocTi PEM | W KOEPILIEHTH NILCHAEHHA LA BXILHHX HAMPYC BianogigHicTe NOAOKEHHA ’17
[4) 40 KOOPAMHETI 10000 oA xedni. (sin 0% no 100% [kpok 2.5% i, MiH. U a0 make. U ) winnH [ 1 snasenns = 0,15mm ) 50
Bil} MEKCHIMABHD MOk MBS | 750 A0 AOBMHIA PEECTPYOUGH XBUAL
Migkwouwmu CLE qadin| | Creopumu CLE @aiin | Ina ninknioussoro CLE gainy lacanenuit oedisienT nigerserra O W

Puc. 3. BikHo 1 cTBOpEHHS KaniOpyBaibHOro (aiiny

Sanexnicts K = f(\) — Lle XapaKTepHCTHKa, KA BijgoOpakae Tol (hakT, M0 Ha Pi3HI JOBKUHU
XBHIIb (DOTOATUUK pearye Mo pizHOMY, TOOTO sl JBOX PI3HUX JOBXKHUH XBHIIb 3 OJHAKOBOIO
IHTCHCHBHICTIO, BeMMYMHA (OTOCTPYMY, siKa iIM BIANOBiAae, BiApi3HAETbes. Taka cUTyallis
MOSICHIOETHCS SIBUIIEM (POTOCPEKTY, MPH SIKOMY €HEpris (OTOCIEKTPOHIB 3aJISKUTh BiJl 4aCTOTH
CBITJIa, a BIAMOBIMHO y (oTomaTunkax, moOyAOBaHMX HA MPUHIMIIAX MHOXEHHS ()OTOCIEKTPOHIB,
YYTIUBICTH JYKE€ 3JIGKHTh BiJl JOBKWHHU CBITJIA, SIKUM BOHU OINPOMIHIOIOThCS. OTpUMATH JaHy
3aJIOKHICTh MOXKHA EKCIIEPUMEHTAJIbHUM IILITXOM 32 JIOMOMOIOK JPKepeia CBITIa 3 BiIOMHM
posmoniiom eHeprii mo crekrpy. IIpu mpoBeneHHi ekcriepuMeHTy st Bu3HaueHH K =f (M)
HEOOXiIHO BHUOpATH JIHII0 3 MaKCHMMaJbHOI IHTEHCHBHICTIO 1 mpuiiHatk ii 3a 100%, moriM
MepeMIIyI0ul CKaHep Ha IHIIY CIEKTpajbHY JIIHIIO 3 BIZIOMOI IHTEHCHBHICTIO, POOUTH BHCHOBOK
po 3MiHYy GOTOCTPYMY Yy BiZICOTKAX, CKIIABIIN MPOIOPIIiI0 Y BiAMOBIAHOCTI 10 hopmynH (4).

1 :
T g ().
E]OO Kx

ne [0 — BemuunHa GoTo ctpymy, skuid Biamosinae 100 %;

E100 — eHepris criekTpaibHoi JiHii, npuitHsToi 3a 100 %;

I, — BenmnurHa GOTOCTPYMY JAOCIIIKYBaHOT JTiHIT;

E, — BimoMa eHepris 10CiipKyBaHOT JIiHIT;

K — BennuuHa, oGepHEHa 4yTIHBOCTI (POTOATUNKA.

Buxonanusi po6otu

3asoanns 1. Busnauenus cnig8iOHOUEHHS MIdC O0BIHCUHOIO XBULL MA KOOPOUHAMAMU CKAHePA.

1. 3amycTiTh mporpamy Ta yBIMKHITh TIPHJIA]I.

2. VBIMKHITh €TaJIOHHE JPKEPETIO CBIT/Ia Ta BCTAHOBITH HOro y morpiOHe Miciie Ha ONTHYHIH
BiCI CIIGKTpOMeETpa.

3. 3amycTiTh JianoroBe BiKHO HaIliBABTOMATHYHOTO KEPYBAaHHS MPHIIAJIOM Ta y CTAPTOBOMY
JiaJIorOBOMY BiKHI MiATBEPITh MOITYK KOOPIMHAT CKaHepa.

4.  BUKOPHCTOBYIOUM atiiac CIIEKTpa JOKepeda BUIPOMIHIOBAHHS Ta BHKOHYIOYH OJMHHYHI
nepemimeHHs, QikcylTe 1o atiacy JOBXKWHY XBWIII CIEKTPaJIBHOI JIHIT Ta KOOpJHHATY CKaHepa,
sKa il BimmoBigae.

5. TlobOynmyiiTe Ha OCHOBI IaHUX 3 IYHKTY 4 Tpadik x = f (A).

6. BUKOpHUCTOBYIOUM E€KCIIEPUMEHTAIBHY KPHBY, OTPUMaHy B MYHKTI 5, BU3HAUTE JTOBXHHH
XBUJIb Ta KOOPJIUHATH, SIKi iM BIAMOBIAAar0Th, Yepe3 KoxHI 250 TOYOK, a pe3yNlbTaTH 3aHECITh 110
Tabmumi 2.

7. 3pobiTh BUCHOBOK MO BUTIISA OTPUMaHOI QYHKIIT x = f'(A).

126



HAYKOBI 3ATINCKU Cepis: Mpobnemu meToankn Bunyck 4 (1)
¢pisnko-maTemMaTUYHOI i TEXHOMOrIYHOI OCBITU

Tabnungs 2.

X 250 500 750 1000 9000
A

3asoanns 2: I padyrosanus wkanu 01 6U3HAYEHHS IHMEHCUBHOCTI CReKMPANbHUX JIHILL

1. Ilepewmicrith ckaHep y monosxkenHs A =4800 A Ta 3adikcyiiTe mokas3u iHTEHCHBHOCTI y
BIIMIOBIIHOMY TOJi JiaJIOTOBOTO BiKHA HAMIBaBTOMATUYHOIO KepyBaHHs. JlaHy IHTEHCHUBHICTB
npuitmits 3a 100%.

2.  BuKOpHCTOBYIOYM OKPOKOBE IMEPEMIIICHHS CKAHEpa Ta aTiiac CIEKTPAILHOTO PO3IOALTY
CHeprii BUIMPOMIHIOBaHHS JpKepena CBiTia, 3aikCyHTe IHTEHCHUBHICTB, SIKY (IKCYE CHEKTPOMETD
JUISL KOXKHOTO TIOJIOXKEHHSI CKaHepa, Ta pO3paxydTe YyTIuBiCTh ¢oromatynka K y KOKHOMY
BHUIIQJIKY.

3.  PesymbraT 004YMCIIEHBb Ta eKCIIEPUMEHTANbHI JIaHi, OTpPUMaHi B IyHKTi / Ta 2, 3aHECiTh
10 tabmumi 3.

4.  Tlobynyiite rpadik excriepumenTanbHoi GyHKIT K = f(A).

5. 3pobiTh BUCHOBKH MPO BUIJISLI OTpUMaHOI 3anexHocTi K = f(A).

Tabnung 3.

X 250 500 9000
I

K

3aeoanns 3: Cmeopenns CLB ¢atiny ma nepesipka iio2o pobomiu.

1.  Binkpuiite BikHO ,,Kanibposka”, ke I0Ka3aHO Ha puC. 3.

2. BukopuCTOBYIOYM EKCIHEPUMEHTAJbHI JaHI 3 IepIIMX JBOX 3aBlaHb, 3alOBHITh
BIINOBIIHI NOJIS: ,,Bionosionicms koopounam”, ,,Cnekmpanvha xapakmepucmuxa OEY”.

3. TlepeBipuBIIM NpaBHIBHICT BBEICHUX IaHHUX, CTBODITh ,,CLB” Qaiin, HaTHCHYBIIH
KHOIKY ,,Cmeopumu CLB ¢haiin”.

4. Y craHmapTHOMY Ui olepaiiiHoi cuctemu Windows, niaaoroBomy BikHi ,,30epertu
¢aiin”, BuOepiTh Miciie Ta iM’si CTBOpeHOTr0 BaMH (hailily Ta HATHCHITH HA KHOMKY ,,30epertu’”.

5. Jlna mig'emnanHs n0 nporpamu ctBopeHoro Bamu CLB daiiny, BUKOpUCTaHTe KHOIMKY
»I1i0'eonamu CLB ¢paiin” Ta y craniapTHOMY BikHI BUOEpITh HEOOXITHHH (aii.

6. BuOepiTh NOBUIBHO TpU CHEKTpaibHI JiHIl Ta MPOBEAITh IX aHadi3 3a JOMOMOIOI0
CKaHepa.

7.  TlopiBHIOWOYH AMHAMIYHI JaHi BiJl IPOrpaMu Mo IHTEHCHBHICTh Ta JIOBXKUHY XBHIII, SKa
BIJINIOBIJIA€ IIMM JIiHISIM, TOPIBHANTE 1X 3 TaHWUMHU, SKi B OTPUMAaJIM SKCIIEPUMEHTANILHO, Ta JaHi 3
aTiacis.

8. 3poOiTh BIUCHOBKH 3a pe3yJbTaTaMH, OTPUMAaHUMH, Y TPETHOMY 3aBJaHHI, a TAKOX PO
TOYHICTh BUMIPIOBAHb.

KoHTpoabHi 3anuTanHsA

1. Po3kpuiite (Gi3WYHHNA 3MICT OTPHMAaHHS CIIEKTpa ONTHYHOTO BHUIIPOMIHIOBAaHHS 32
JIOTIOMOT'OI0 ONITHYHOI CXeMH, Ha 0a3i sIKol BUTOTOBJICHHI YHIBEpCaTbHUH MpHIIa/.

2. TlosicHITH He MHIWHICTD CHIEKTPAIBHOI YyTIMBOCTI (POTOIOMHOKYBada?

3. Skuii anropuT™M il BUKOPHCTOBYETHCS TPW BU3HAYEHI YYTJIMBOCTI (OTOETEMEHTY sl
KOHKPETHOI CITEKTPaJIbHOT JIHIT i/l Yac eKCIepUMEHTAIbHOr0 BUu3HaueHHs GpyHkiii K = f'(A)?

4. Poskpuiite nopsmok ctBopenHs ,,CLB” daitny.

5. Sk B poboTi BU3HAYAETHCS PYHKI[IOHAbHA 3alexHICTh X = f(A)?

Omxe, micnsi BUBYEHHS OYZOBM 1 Jii Takoro CHEKTPANbHOrO OOJNaJHAHHS, Y SKOMY 3a
nonomoroto 3acobiB IKT € MOXIUBICTh OCHOBHI (PYHKIIT BUKOHYBATH aBTOMATH4YHO 1 J00pe
PO3YMIIOUH CYTHICTh KOXKHOI i3 (YHKI[IOHAIBHUX 3aJIEKHOCTEH, JOCTIIHUK (CTYIEHT) y TpoIleci
BUKOHAHHS JIOCHIJIHUI[LKOT'O YW HABYAIBHOTO 3aBJaHHS 3 OCHOB CIIEKTPOCKOITi MOXKe OOMpaTH
HaAMOLIBII BIACTUBY came oMY TIOCIIJOBHICTD [ 1 onepariii y Xoi BUKOHAHHS 3aB/IaHHSL.
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Bunyck 4 () Cepis: NMpobnemu meToanKn HAYKOBI 3AlMMNUCKU
¢pizMko-maTeMaTUYHOI i TEXHOMOrIYHOI OCBITU

VYcBinoMuBy OyqoBY 1 MPUHIUINHM Jii KOXKHOI OKPEMOT YaCTHHH YCTATKyBaHHS 1 BHSBHBIIH
MOXIIUBOCTI 3alpOBaJHKEHHSI KOMITIOTEPHOI TEXHIKM JUIsl BHPINICHHS BiAMOBITHUX (QYHKIIH 3a
JIOTIOMOT'O0 TAKOT'O MPHUCTPOIO i KOMIUIEKTY B I[UIOMY, CTYJEHT, SIK CYO'€KT BJIACHOI Mi3HABAIBHOT
JISTIBHOCTI, MOJKE TaK OpraHi3yBaTH BHKOHAHHS POOOTH 3TiHO IHCTPYKTHBHUX BKa3iBOK (abo 3a
BIIACHUM Oa)KaHHSAM 1 PO3YMIHHSIM), BIJKOPHTYBaBIIM iX, MOXKE 3allpONIOHYBAaTH BHUKOHAHHS
KOXKHOTO 3 EKCIIEPHMEHTAILHUX 3aBJaHb Y PYYHOMY PEKUMi, MOKe 00OpaTH CyTO aBTOMAaTHYHUIA
PSKUM YM HalliBABTOMATHYHMI BiIIOBIIHO J0 BIACHUX OaXkaHb, YsBJICHb, HAMIPIB.

3a mux 0OCTaBMH MOXKHA TOBOPUTH TPO MOXIMBICTH peaizallii CHHEpTeTHYHOrO MigXo1y B
opraHizaiii BHUKOHaHHS (I3UYHOTO MNPAKTHKyMy TPH HASBHOCTI KOMIUIEKTIB, IIO TPAIOIOTh
y3romxkeHo 13 cyvyacaumu IKT Ta 3acobamu iX ynpoBaJDKEHHs y HaBYaJIbHO-BUXOBHHM TIPOILIEC.

BucnoBku. OcobnuBicTio naHoi mabopaTopHOi poOoTH € mmpoke BukopucrtanHs KT
TEXHOJIOT1H, X0oua TpPH IIbOMY BXJIMBE MicClle NPUIUISETHCS TIIHOOKOMY pPO3YMiHHIO (pi3muHOI
Teopii 3 HAsIBHICTIO eJIeMEHTIB caMOOpraHizallii cTyieHTa Juis ii BUKoHaHHs. Onucana 1abopaTopHa
pobora MoXke OyTH BHKOpPHCTaHa sIK MPHU MiArOTOBIII CIEIialicTiB 3 (i3UKH, TaK 1 A1 HaBYAHHS
CTY/ICHTIB €JEKTPOTEXHIYHUX CIeIiaJbHOCTEH, IUIS SKUX BHUBYCHHS Cy4acHOTO IPOTrPamMHO-
KEpOBaHOT0 00JIaIHAHHS € JIy)e aKTyalbHUM, 0 OOYMOBJICHO MIMPOKAM BUKOPHCTAHHSIM y PI3HHX
cdepax HapOJHOTO TOCTIOAAPCTBA ENEKTPOHHUX MPUCTPOIB, SIKi MOTPEOYIOTH 3HAHD 1 HABHKIB MPH iX
BCTaHOBJICHHI Ta 0OCITYrOBYBaHHI Y KOHKPETHOMY TPUKIIAJi BAKOPUCTAHHS.
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EBPONEUCbKUA TA BITYN3HAHUN OOCBIA
CTAHAAPTUSALLIT LLKINIbHOI ®13UYHOI OCBITU

Mukona F0/1IOBKO

B cmammi 00Caioxncyiomscsi nuUmaHHs Cmanoapmu3sayii smicmy wkiabHol Qizuunol oceimu. Ananizyiomocs
0coOaUBOCMI YbO2O NPOYECY Y €6PONENCHKIN MA 3a2albHOOCEIMHUIN Neda2o2iumitl meopii i npakmuyi.

The questions of standardization of maintenance of school physical education are investigated in the
article. The features of this process are analysed in the European and general pedagogical theory and practice.

Iocmanoexa npodremu. CTaHIapTH3ALlIS € OIHUM 13 TPIOPUTETHUX HAIPSIMIB PO3BUTKY Ta
MoJiepHi3allii OCBITHBOI Tany3i OaraThox KpaiH. CydacHi HayKOBi JOCITIJDKEHHS OOTPYHTOBYIOTH
JOITBHICTh CTaHIAPTH3AIlll B OCBITI K HEOOXIIHY yMOBY 3a0e3leucHHs ii SKOCTi, peanizaltii imel
npodiIbHOT MIKOJIH, KOMIICTEHTHICHOT'0, OCOOMCTICHO 30PI€EHTOBAHOIO Ta JISUIBHOTO MHIAXOIIB Yy
MpOoeKIii Ha PO3BUTOK TapMOHIMHOT OCOOMCTOCTI, CHPOMOXHOI €()EeKTUBHO CITIBIIPAIIOBATH B
CYCIIBCTBI 1 B3aEMOIATH 3 MPUPOTHUM CEPEIOBHILIEM.

[pomec crangapTu3amii MKiTEHOT (I3MYHOT OCBITH, SIKMH PO3MOYABCS B YKpaiHi Ha MOYATKY
1990-x poKiB, 3YCHJUIIMH MpPOBIIHUX BITUYU3HSHUX JHIAKTIB OYB CIPSIMOBaHHH Yy HampsMi
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