A.A. Muwenko
3aciy:KeHHbIH yyuTeab PP
COI'bOYM «JIuneii um Kupuniaa u Medonus»,
r. Cmosenck Poccniickas ®@enepanmst
misand1972@mail.ru
HNOBBIIIEHUE MTPAKTUYECKOM HAITPABJIEHHOCTH
OBYYEHUSA ®U3UKU CPEJICTBAMU JIABOPATOPUU
«L — MUKPO»
KiaroueBble cjioBa npakTuieckas pu3nka 1 HHHOPMAIIMOHHBIE TEXHOJIOTUU
AHHOTanus. B crarbe 1aHbl OCHOBHBIC TTOHATHS O MUGPOBOM 1aboparopun L—mukpo.
DTO MOKOJICHHUE NIKOJILHBIX €CTECTBEHHOHAYYHBIX JIA0OPATOPHIA.
A. A. Mishchenko
Honored teacher of Russian Federation
SOG BOWIE " Lyceum of Cyril and Methodius»,
Smolensk Russian Federation
misand1972@mail.ru
INCREASE THE PRACTICAL ORIENTATION OF TEACHING
PHYSICS BY MEANS OF LABORATORY
"L — MICRO»
Keywords practical physics and information technologies
Annotation. The article presents the basic concepts of I-micro digital
laboratory. It's a generation of school science labs.

Ooun onvim 51 cmaenio evluile, Yem mulcady MHeHuUl,
POIACOEHHBIX MOTILKO B00OPANCEHUEM.
M.B. Jlomonocoe

B coBpeMeHHOM MHpe WHTEpEC y4amuxcs JICKHT Ha TPAHU TMPAKTHUECKOU
¢u3ukn M MHPOPMALMOHHBIX TEXHOJOTHH. BONBIIMHCTBO COBPEMEHHBIX Hay4HBIX
OKCIIEPUMEHTOB YK€ HEBO3MOXKHO MPOBECTH 0€3 HCIOJIb30BaHUS KOMITBIOTEPHBIX
CHCTEM U CBSI3aHHBIX C HMMHU LU(POBBIX AATYUKOB. [IpHOpUTETHBIN HALMOHAIBHBIN
npoekt «OOpa3zoBaHue» 0co00€ BHHUMaHUE YJIENseT BHEIPEHUIO IEpPEOBbIX
UH(POPMALIMOHHBIX TEXHOJIOIMH B CHCTEMY ULIKOJbHOrO oOpa3oBaHus. I{udpossie
nabopatopun L—MHKpO — 3TO HOBOE MOKOJEHHE IIKOJBHBIX €CTeCTBEHHOHAYYHBIX
nabopatopuil. OHM OOecredrnBalOT aBTOMAaTU3UPOBaHHbIN cOOp U 00pabOTKY JaHHBIX,
MO3BOJIAIOT OTOOpa)kaTh XOJ 3KCIEpPUMEHTa B BUJE TpaduKOB, TAOIUI], MOKa3aHHM
npubopoB. IIpoBeneHHbIE YKCIEPUMEHTEI MOTYT COXPaHSAThCS B PeaTbHOM MaciuTabe
BpeMeHHu. JlaGoparopuu MO3BOJSIOT MPOBOJUTH HE TOJBKO JIAOOpaTOpHBIE U
JIEMOHCTPAIIMOHHBIE OIBITHI, TPEIYCMOTPEHHBIE TPOTPaMMO, HO M  y4eOHBIE
uccienoBareiabckiue skcnepuMeHThl. IlosBnenue nudposoi nadoparopun L—mukpo
CYIIIECTBEHHO PACHIMPSET CIIUCOK IIKOJBHBIX AKCIIEPUMEHTOB M 1a0OpaTOPHBIX padoT B
EJIOM, J1abopaTopusi MO3BOJISIET «YBHJETh» U MOAPOOHO M3YYUTh OBICTpHIE U MOYTH
HEYJIOBUMBIE SIBIIEHHUS BOKpYT Hac. L{ndpossie maboparopun 001agatoT HEIBIM PSIIOM
noctouHCTB. OHU TMO3BOJSIOT TOJNy4YaTh JaHHBIE, HEJOCTYIHBIE B TPaJUIMOHHBIX
yueOHBIX SKCIIEPUMEHTax, JAl0T BO3MOXKHOCTh MPOM3BOAUTH YAOOHYIO 00paboTKy
pe3yJIbTaTOB HKCIEPUMEHTA. ABTOMATU3AIMSA U 00paboTKa JaHHBIX SKOHOMHUT BpeMs U
CHIIBI YYAIIUXCSI M TO3BOJISIET COCPENOTOYNTh MX BHUMAaHHE Ha CYTH HCCIICIOBAHMUS.
MynbTUMeMiiHAs CUCTEMa KOMIIBIOTEp MPOEKTOP IMO3BOJISIET MPOEHMPOBATH BCE Ha
IKpaH.

udposas nabopatopust L-mukpo oOnamaer OOJBIIUM JTUAAKTUYECKHM
noteHnuanoM. Ee wucnonp3oBaHme B y4eOHOM Tpoliecce IO3BONSET 00OraTuUTh
METOAMKY M TEXHUKY BBIIIOJHEHHUS MHOTMX YYEOHBIX JKCHEPUMEHTOB, O3HAKOMHTH
YYEHHKOB C COBPEMEHHBIMU METO/IaMU HAYUHBIX HCCIICIOBAHUH.



®du3uka - HaykKa ODKCIEpPUMEHTalbHas, W JUIsI €€ H3Y4YeHUs HeoOXOIUMO
UCIIONIb30BaTh ONBITH. KoOMMbIOTEp BBICTYMaeT Kak YacTh HCCIEA0BATEIbCKOM
YCTAHOBKH, JIAOOPATOPHOTO NMPAKTHKyMa, HA HEM MOXHO MOJIEIHPOBATH Pa3IMYHbIC
buznyecKue npoIecchl.

O6opynoBanue cepum L-mukpo MIPEICTABIISIET co0oif SANHYIO
SKCIIEPUMEHTANIBHYIO Cpely, OOBEAUHSIONIYI0 JAEMOHCTPAallMOHHOE O0OpYJOBaHHE U
HAOOPBI i Ta00paTOPHBIX PaboT M MpakTukyma. E€ sapom sBIsSeTCS MepCOHATbHBIMA
KOMIIBIOTEP C U3MEPUTEIbHBIM OJI0KOM. JIJisi MpOBEACHUS U3MEPEHUI CIyKaT JaTUuKU
($U3NUECKUX BETMYMH, KOTOPHIC MOAKIIOYAIOTCS K U3MEPUTEIILHOMY OJIOKY.

besomnacHas 11 3110poBbs yyamuxcsi U copMupoBaHHas ¢ OOPOM Ha OJIOYHO-
TEMaTUYECKHd TMPUHIUI HOMEHKIAaTypa oOopymoBaHus L-MHKpO® MOJHOCTHIO
COOTBETCTBYET  IMEPEUHSAM  OCHAIleHUs  0OlIeo0pa3oBaTEeIbHBIX  YUPEKICHHIM,
yTBepKaeHHBIM Munucrepcrsom O6pazoBanus PO.

N3Bectno, uro tema MEXAHUWKA sBnsiercs kimodeBoi B Kypce (Guzuku 9
kiacca. Kpome toro, sta Tema emie u camas CIOXHAas JUIs U3Y4eHHUs U3 Bcex TeM 7-9
kiaccoB. OnHa U3 mpobieM Mpu U3yYeHHH MEXaHHUKH - OTCYTCTBHE OOOpYy/IOBaHUS B
KaOuHeTe PU3UKH IS TPOBEICHUS JIEMOHCTPAIMOHHBIX SKCIICPUMEHTOB B paMKax 3TOi
TeMbl. Ho paxke ecnu kakoe-To o0opynoBaHHEe B KaOMHETE U €CTh BO3HUKAET BTOpas
npobnema. OHa 3aKJIO4aeTcss B TOM, YTO IPU IPOBEACHUM JIEMOHCTPAIIMOHHBIX
9KCIIEPUMEHTOB YUHUTEJIEM WJIM MPH BBIMOJIHEHUU JTAOOPATOPHBIX PadOT yyaluMucs Ha
TOM OOOPYIOBaHUHM, YTO HMEETCS BO-TIEPBBIX, BO3HUKAIOT OOJIBIIME ITOTPEIIHOCTH
U3MEpPEHUIl (M YMEHBIIUTh WX MPAKTHUYECKH HEBO3MOXKHO), BO-BTOPBIX, YUalIUMCS U
YUUTENI0 MPUXOAUTCSA MPOBOJUTH OOJBIIOE KOJIMYECTBO OJHOOOPA3HBIX U3MEPEHUH U
BBIUMCJICHUM, OTBJICKAIOLUIUX HEMOCPEICTBEHHO OT (PU3UYECKOro SBJICHHUS U
CHIKAIOIIUX WHTEpeC K M3ydeHHio (us3uku. Kpome TOro, mpu M3y4eHHH MEXaHUKU
y4YaluMcs BIEPBbIE TIPUXOAUTCS 3HAKOMUTHCS C TAKUMH TMOHATUSMU KaK MTHOBEHHAs
CKOPOCTb, MTHOBEHHOE yCKOpeHue U T. 1. OHHU SBISIOTCA BECbMa CIIOXHBIMU JUIS
MOHMMAaHHUA TaK Kak MO CYTH MpPEeIoiaraloT UCIOJIb30BaHUE MPEAEIbHOTO Mepexoa, ¢
KOTOPBIM IIKOJIBHUKHU €1IE HE 3HAKOMBI.

puc.1
N36exarp 3Tux mpoOiaeM WM XOTs Obl YaCTMYHO PEIIUTh MX  [OMOTAeT
nabopatopust L-mukpo. B 4acTHOCTH, s XOUy OCTAaHOBUTHCS Ha MCIOJIb30BAaHUU 3TOMH
1ab0paTOPUN MPHU BBEICHUH TTOHSATHS «MTHOBEHHAS! CKOPOCTHY.
JImst 9TOro CTaBUTCA CJACAYIOIMMA SKCIEPUMEHT: CKaMbs, 000pYyI0BaHHAS

OTITOYJICKTPUICCKUMHU JaTYNKaMH, pAcIloyiaraeTcsl T0J] HEKOTOPhIM YIJIOM K
TOPU30HTY, MO HEHl NPOM3BOAMTCS 3allyCK TENEXKKM Ha MarHUTHOW monymike. Ha
TEJNIEKKY yCcTaHaBIMBaeTCs Giaxok (puc. 1).

ITpoe3n ¢nakka MEUMO AaTyMKa MEHsIET COCTOSHHE JAaT4MKa C OTKPBITOrO Ha
3aKpBITOC W OOpaTHO, YTO OTpaKaeTcs Ha JuarpaMMme, paclioIOKEHHOW B BEpXHEU
YacTH KpaHa, IPSIMOYTOJIbHBIM MMITYJIbCOM. 3a CUET 3TOr0 MPOU3BOJUTCS U3MEPEHUE
POMEKYTKa BPEMEHH JBIKEHUS MEXIy JaTYNKaMH, €r0 3HaUeHHE BHICBEYMBACTCS Ha
9KpaHe KOMITbIoTepa (puc. 2).
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puc. 2

Takke u3MepseTCsl PACCTOSHUE MEXKIY JaTdhuKaMH, KOTOpPOE IO 3ampocy
MpOTpaMMbl BBOJMTCS BPYYHYIO C KIIaBHATyphl. Takum 00pa3oM, TMOSBISETCS
BO3MOKHOCTb OIPENICIUTh CPEHIOI CKOPOCTh 3a paccMarpuBaeMoe Bpems. Jlanee
OIIBIT TIOBTOPSICTCSI MPH PAIMYHBIX TOJIOKEHUAX BTOPOro JaTyvMka U HEU3MEHHOM
nojoxkeHuu mnepporo. [locie nmpoBeaeHUsT U3MEPEHUN TOSBIAETCS BO3MOXHOCTh X
00paboTath, a HMMEHHO IPOCUYHMTHIBAIOTCS 3HAUCHUS CpEIHEH CKOPOCTH 3a OTH
MIPOMEKYTKH (PEe3y/bTaThl MPEACTABICHBI B BUJIE TAOJUIIBI) U BhIYEpUYUBACTCS Irpaduk
3aBUCUMOCTH CPEAHEH CKOPOCTH OT BEJIMYMHBI TpoMekyTKa. [losydaeTcss HHTEpEeCHBIM
pe3yJbTaT: BO-NIEPBHIX, 3TA 3aBUCUMOCTh OKa3bIBACTCS JIMHEHHOM; BO-BTOPBIX, aHAIU3
MOJYYUBIIUXCS 3HAUYCHUHN CpeIHEN CKOPOCTH ITO3BOJIIET YCTAHOBUTD, YTO, YEM MEHBIIIE
MPOMEKYTKH BPEMEHU, TEM MEHBIIIE 3HAYEHUS CPEAHEN CKOPOCTH OTJIMYAIOTCA APYT OT
apyra (Ipyu 3TOM HMMEIOTCS BBUIY MPOMEXKYTKH BPEMEHHU, OTIUYAIOIIUECS JPYr OT
Jpyra TpPUMEpPHO B OJWHAKOBOE KoiudecTBO pa3). [lpuuem, ecnm mepBbIii  (akT
KOMITHIOTEP BBIIA€T aBTOMATHYECKH, TO BTOPOH ydaruecs: J0ObIBaIOT CAMOCTOSITENIBHO,
WCIIONIB3YS Pe3yJIbTaThl, TPEICTaBlIeHHbIe B TaOmwuie. [Ipu 3ToM mjis onepaTUBHOCTH
00pabOTKM WX MOXHO Pa3/IeNUTh Ha TPYIIBI, IPOBEPSIONINE, KaXKaasi, CBOE OTHOIIICHUE

(puc.3).

AXM t.c V.M/C
Pazmmure

1 09 | 0663 | 1357 | e
0,192

2 0515 | 0442 | 1.165

3 0305 | 0296 | 1.03

4 0,15 0,164 | 0915




puc.3

Y=0.315-X+0.493
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puc.4

Ha ocnoBanuu 3TOro nemaemM BBIBOA: e€ciu OyneM OpaTh OYE€Hb MaJCHBKHE
MPOMEXKYTKH BPEMEHH, TO 3HAUEHUS CpeAHEH CKOPOCTH MNPAKTUYECKH He OyayT
OTIIMYATbCA JIPYr OT ApPYyra, TO €CTh MPAKTUYECKH HE OyAyT 3aBUCETh OT BEJIMYUHBI
IPOMEKYTKOB BPEMEHHU MOITOMY OHa OYJET SBISATHCS XaPAKTEPUCTHKON IBHKEHUS
B JaHHBII MOMEHT BPeMeHH U Ha3bIBacTCSd MIHOBEHHOIN CKOPOCTHIO.

Jlanee, 3a cuer JIMHEMHOCTU MOJIYYUBILEHUCS 3aBUCHUMOCTU Mbl MOYKEM Y3HATh
3HAQYEHHE CpEIHEH CKOPOCTH 110 TOJYYHBIIEMYCS TpaduKy, pPacCMOTPEB TOUYKY
MIEPECEUCHHS] €r0 C OChI0 OV, TaK KaK OHA OTBEYACT HYJIEBOMY BPEMEHU JABUKCHUS.
OTOT mpolecc aBTOMaTU3UPOBAaH, MOCKOJbKY Ha JKpPaHE HE TOJIBKO BbIUEPUMBAETCS
rpaduk, HO U TOSBISIETCS YpaBHEHHE STOU MpsMoii (puc.4).

JlanHasi METOJIMKAa IPOBEJCHHUS ONBITa MO3BOJISIET MMUTHPOBATH IPEAEIbHBIN
nepexon (At—0). Takum o0pa3oM, wuaes paccMaTpuBaTh JOCTATOYHO Mallble
IPOMEXYTKM BPEMEHM, a CTpPOro TOBOps, NpPEENbHBIA Iepexos, OKa3blBaeTcs
HKCIEPUMEHTAIbHO OOOCHOBAHHOM M  ydallMecs MOTYT «BXHMBYIO»  YBUJETb
MI'HOBEHHYIO CKOpPOCTb, 0Opa3HO TOBOps, OHA CTAHOBUTCS «ocsi3aeMoil». bmaronaps
TOMY JaHHOE IOHSATHE BOCIPUHHMMAETCs OoJiee OCO3HAHHO, HMcye3aeT (hopmanusm,
KOTOpPBI 0OBIYHO MPUCYTCTBYET, KOT/1a Aa€Tcs ONpPENeIeHe MTHOBEHHOW CKOPOCTH.

[IpaBaa, MbI BCE paBHO paccMaTpHBaeM HE CaMblil OOIIHIA ciyyaii, a BCero JIUIIb
YaCTHBIM cllyyall pPaBHOYCKOPEHHOIO JBW)KEHMS, HO, BO-TIEPBBIX, IIKOJBHUKU C
YCKOPEHHEM M pPaBHOYCKOPEHHBIM [IBIDKEHHEM  €II€ He 3HaKoMbl (MIHOBEHHas
CKOPOCTh BBOJUTCS, pa3yMeeTcs, paHblle), a BO-BTOPBIX, KOIrJa OHO Oyner
pPaccMOTPEHO, MOXHO OyJeT BEpHYTbCS K pe3yjbTaTaM 3TOr0 JKCIEPUMEHTa YyXKe C
TEOPETHUECKUM 00OCHOBAHHEM.

ITomumo »3TOoro ¢ mnomomuplo Jaboparopuud L-MHKPO MOMKHO IPOBECTH
CJIeIyIoIINe JEMOHCTPAIMU 110 KHHEMATHKE:

e PaBHOMEpHOE ABM)KEHHUE;

e [lepememienne npu paBHOMEPHOM JBUKECHUH;

HepaBHomepHoe nBukenue. [lonsaTre cpeaneit CkopocTu;
Omnpenenenne ycKopeHus Ipyu paBHOYCKOPEHHOM JIBUKEHUH;
3aBUCUMOCTH CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUXKEHUM;
I1yTh, MpONAEHHBIN TETOM IPU PABHOYCKOPEHHOM JIBUKECHHH;
Ompenenenne yCKOpEHUs: CBOOOTHOTO TaJICHUSI.




e Taxum 006pa3oM, MOXKHO CKa3aTh, YTO JJaHHAsI KOMIIbIOTEpHAas

e 1abopaTopus MO3BOJISET:

® [IPOBOJUTH HATYPHBII SKCIIEPUMEHT B PEabHOM MAacCIITa0e BPEMEHHU C BHICOKOH
TOYHOCTBIO;

®  aBTOMATH3UPOBATH IpoIecc cOopa, 00padOTKH U peodpa3oBanHus HU3HIECKOM
UH(OPMALIUU TIPU OCYIIECTBICHUN HATYPHOTO AKCIIEPUMEHTA,;

e 00ecreunTh BU3YAIN3aIUIO U COXPAHCHHUE MTOIYyYCHHBIX PE3yIbTaTOB
IKCIIEPUMEHTA B BUJIC TPAPUUECKUX 3aBUCUMOCTEH 1 TaOJIHIL;

® [IPOU3BECTH aHAIN3 MOJYYCHHBIX SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH IyTeM HX
CpaBHEHHSI KaK JIpYT C IPYrOM, TaK U C TEOPETUUECKOM, KOTOPYIO BO3MOXKHO
MIOCTPOUTb.

e brnaronaps stomy nabopatopus siBisiercs: 3PPEeKTUBHBIM HHCTPYMEHTOM

® Ui pa3BUTHUS MIO3HABATEIILHOTO HHTEPECA;

e Ui GOPMHUPOBAHUS PASHOCTOPOHHHX SKCIIEPUMEHTAIBHBIX YMEHUH H
NPaKTUYCCKUX HABBIKOB IIKOJHHUKOB;

e CrocOoOCTBYET IMOBBIIICHUIO YPOBHS 3HAHUH YYaIIUXCsl, PACKPBITHIO UX
TBOPYECKOTO IMOTCHIIAAA;

®  COKpalllaeT pa3pbIB MEX1y TEOPUCH U TIPAKTUKOH B MPEIoIaBaHUH (DU3HKH.
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