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OFIIAS XAPAKTEPUCTUKA PABOTEI

AKTYalbLHOCTS TIPOOIEMB! HCCIENOBAHHSA

IMpoucxopsimee ceiuac CTPEMHTENBHOE PA3SBUTHE HAYKH 1 TEXHUKH IIPUBORUT
K BO3HIUKHOBEHHMIO NIpo6NeM npa obydeHuy QU3nKe — HayKe, JeXallell B OCHOBe pas-
BHTHS HOBBEIX TexHoJoruil. Bee croxHee CTAaHOBUTCA OCBEMIATh JOCTHIKEHHS COBpe-
MeHHOI HAyKH M TEXHHMXH B IIpoLecce 00ydeHus mxonsHuKkoB. KonudecTso HayqHoH
HE(pOPMAIVH TOCTOSHHO PAacTeT, a ¥ B 63 TOro HACHINEHHEIH MKOMbHEH Kype u-
SHKH HETh3S [TOCTOSHHO ROGAaBNATH HEOTPaHHYEHHHH 06BEM HOBOTO MaTepHana.
Kpome Toro, upu ofydeHnn Gpu3HKe B MIKOJIE MallO BHUMAHUS YCISETCS 3HAKOMCT-
By C COBPEMeHHBIMU METONaMH HCCIEeNOBaHns B (H3MIEcKol HayKe, B 4aCTHOCTH,
IEPOKO NPUMEHSIEMOMY KOMIIBIOTEPHOMY MONENMPOBAHUIO HA OCHOBE YHCIEHHBIX
METO/IOB. '

Ocobenno oCTpo 3ra IpoblieMa CTOMT NpH 00yYeHHH LIKOIBHUKOB, OXapeH-
HBIX B 06nacTh ¢usuky. [Ipy onpeneNeHHH OfapEHHOCTH B COOTBETCTBUH ¢ «Pabo-
geit KoHUEnIUed ONapeHHOCTIY, pa3paboTaHHOM I'PYIITION POCCHICKHUX YICHBIX NIOJ
pyxosoncteoM JI.B. Borosenenckoit u B.J. Hlanpuxosa, 6yAeM CINTaTh ORAPEHHBI-
MH B 0671acTH GU3UKH JeTel, KOTOpPHIE IPOSBILTIOT MOBEINEHHEIH HHTepeC K QU3HKe
H OCTHTAIOT CYIIECTBEHHO GoNee BHICOKHMX PE3YNIRTATOB NPH o0ydeHuH QUsnKe 1o
CpaBHCHIIO CO CBECpPCTHHKaMH. BHOCIIC}ICTBPIH OHH MOTYT IOXYyTIATE BEICIIEE 06p830-
BaHHE B KJIACCHIECKHX €CTECTBEHHOHAYYHBIX ¥ TEXHHYECKHX yHuBepcureTax (MIY
M. M.B. JTomorocoea, MOTH, MUOU, MI'TV . H.O. Baymana u ap.).

OnapeHHbIM IUKONLHUKAM MPHCYMa 6oNbIIas T03HABaTeNbHAs OTPEeGHOCTS.
IIxonsHMKaM, ONApEeHHBIM B 001acTH (GU3UKH, HHTEPECHO BCE, YTO Y HHX aCCOIMH-
PYETCcA ¢ HayqHO-TEXHHTECKHM IPOTPEccOM, MOSTOMY HENOCTaTOK MH(OPMAIHH O
NOCTIDKEHMSIX HAYKY M TEXHHUKH MOXET He TIO3BOJNHUTE CAEIaTh HM OCO3HAHHBIA BBI-
6op HanpasieHus cBoeil Gyaymelt mpogecCHOHANBHOM HeATeNBHOCTH.

TIpu ofydeHuu OfapeHHBIX IIKONBHHUKOB — OYMYNIMX YYEHBIX M HHXKEHEPOB,
BO3HMKAET eme Nnpobiema, CBI3aHHAA C TEM, YTO Pa3sBHUTHE HAYKHM W TeXHHKH HICT
CTONb GBICTPO, YTO IOTYYeHHbIe MIXONBHUKAMM 3HAHUA O [IEPENOBOM Kpae HayKH H
TEXHUKH GHICTPO YCTAPEeBaloT, i OYIymNM MOJONSIM HCCIIENOBATEISIM IPHACTCH Ca-
MOCTOSITEJIBHO OPHEHTHPOBATHCA B OKPYXAIOIEM MX MHUpe.

VkazaHHBE IpoGreMEl TpeGyIoT HOBBIX IOAXONOB K OOydeHMIO OJapeHHbIX
MKOILHUKOB. B HacTosmee BpeMs NPOUCXONUT CMeHa 00pa3oBaTeIbHON NapaurMel
— nepexof OT mponecca 00yIeRHs, OPHEHTHPOBAHHOIO Ha Iepefiayy OnpelieleHHOro
o6BeMa 3HAHUI, K HAIpaBICHHIO, KOTOPOE MOXHO BHIPa3HTh KPATKMM TE3HCOM
«yIHTH yUUTECA». HeoGXORMMOCTS TaKoTo Iepexona obcyxaanacs B MHOTOUHCIIECH-
HBIX TIICHXOJToro-Nefarorndecknx tpyaax A.O. Kapnosa, M.B. Kirapuna, A.B. Jleon-
toBu4a, A.H. [Tognssxopa, A.B. XyTopckoro # ap. i3MeHeHHs opHeHTalkRH 06paso-
BaTeNLHOTO IpoIlecca HalLTH oTpaxeHne B HanmonansHol RoKTprHe 06pa3oBaKus B
Poccuiickoit Deneparmu, I'ocynapctsennoit nporpamMme PO «Pazpurue 06pa3oBaHis
Ha 2013-2020 rons» B B HoRoM DefiepallbHOM rOCyAapCTBEHHOM 06pa30BaTenEHOM
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cranjapre cpeasero (monsoro) ofmero oGpasoBaHms (®rocC)'. Kak yxasaHo B
OIroC: «Meromonorudueckoii ocHopoit Cranzmapra ABIIETCA  CHCTEMHO-
NeSTENBHOCTHEIR TIORXOJ, KOTOpEi ofecmeunBaeT... (HOpPMHpOBaHHE TOTOBHOCTH
06y4alomuXcs K CaMOpa3BUTHIO H HeNpepsBHOMY O0pa3oBaHHIO; ... AKTHBHYIO
y4e0HO-T103HaBATEBHYIO NeATENLHOCTD oGyqaromuxes»' .

Baxnuyio poms Hoeeiii OI'OC cpemmero ofpasopaHMs NPHAACT PA3BUTHIO
TBOPYECKHX M HCCIENOBATENBCKHX CHOCOOHOCTER MIKONBHUKOB. TaK, «mopTpeT BHI-
IlyCKHHMKa IOKOJBI» BKIIOYAET BJIANEHHE OCHOBAMH HayTHBIX METOAOB IIO3HAHHA
OKpPY’KaoLllero MHpa; MOTHBHPOBZHHOCTh Ha TBOPYECTBO M WHHOBALHOHHYIO Jes-
TEJBHOCTS...; CIIOCOOHOCTE OCYIECTBAATE y4eOHO-HCCIeN0BaTENBCKYI0, TPOEKTHYIO
7 nE(GOPMAIHOHHO-I03HABATENbHYIO HEATENBHOCTE...» .

TpeGoBaHUA K Pe3yNsTATaM OCBOSHMA OOYHAIOMMMHCS OCHOBHON obpasosa-
TeNbHON NPOrpaMME! BKIIOYAIOT «BJAJCHHE HABHIKAMH IIO3HaBaTeNbHOH, ydeGHo-
HCCIIe/I0BATENBCKOH H MPOEKTHOM AEATENbHOCTH, HAaBRIKAMH pa3pellieHus npobuien;
CIIOCOBHOCTE ¥ TOTOBHOCTH K CAMOCTOATENBHOMY IIOHCKY METOIOB PeLueHHs MpaK-
THHECKHX 3a1a4..» .

Konxperusupys TpeGOBaHUs K pe3ynbTaTaM OCBOeHHs 00pa3oBaTeqbHOM Ipo-
rpamme! o $usuke (yrirybnennsiii yposens), ®I'OC ycTaHABIHBAET, YTO K pe3yib-
Tatam ofydeHusA OTHOCHTCH: «CHOPMHAPOBAaHHOCTE YMEHHS HCCIENOBATE U aHANN3H-
pOBaTh pasHoOGpasHbIe PU3MIECKUE ABIEHUS...; BIaieHHE YMCHUAMH BEIABUIATh T'H-
TI0TE35L...; IPOBEPATH KX SKCIIEPUMEHTANBHEIME CPEICTBAMH. . .; BIaCHHE METOLAMH
CaMOCTOSITENHHOrO INTAHHPOBAHUSA H IPOBENEHHT PHIUTECKIX 3KCHEPUMEHTOB...» .

V3 cKa3aHHOIO ClELyeT, YTo o0yueHHe IIKONEHHKOB CaMOCTOATEEHOMY OC-
BOEHHMIO MaTephana, BOBIedeHHE HX B MCCIENOBATENBCKYIO AEATENBHOCTD ABILICTCA
BaXKHeHNIMM HanpapieBueM 0OydeH s MKONLHUKOB,

Crnenys pabotam A.B. Jleontosuya, A.ML. CaBenkoBa i Op., H NPHMEHIT UX K
o6yaenmo Qusuke, Ml GyHeM IIOHHMATh TIOJ HCCIEAO0BATENBCKOH NeATENbHOCTEIO
TBOPYECKYIO JIEATENFHOCTD, HHUIMMPYEMYIO IIOMCKOBOM aKTUBHOCTEIO, HANpaBIeH~
HYIO Ha paspelieHHe HECTaHJApPTHOR CHTYallHH — H3ydeHHe HOBOro obnexTa (B Ha-
IIEM CITydae — TEXHIHIECKOro YCTPOHRCTBA, IPUPONHOro ABIEHNS U Op.) WM PelICHHe
HETHIHYHOM 3aayd, C HCNIoB30BaHueM KOHBEPIEeHTHOIO ¥ AUBEPIEHTHOIO MEBIIILIIE-
mus (8 Tepmuronorun k. I'andopna). CoOTBETCTBEHHO, TIOK HCCIEN0BATEBCKHUMH
COCOBHOCTAMK MBI GylieM HMOHHMATE CIOCOGHOCTH JHYHOCTH, ABILHOmAecs cy6s-
eKTHBHBIMH YCIIOBHAMH YCIEILIHOIO OCYIIECTRICHHSA HCCIEAOBATeNbCKOH AesTels-
HOCTH.

TaxuM 06pasoM, HCCIeROBaTENbCKHE CIIOCOGHOCTH MOXXHO 0XapaKTepU30BaTh
CTeMeHbI0 NpOsBIeH s IIONCKOBOH aKTHBHOCTH H Pa3BUTHEM KOHBEPTeHTHOIO ¥ K-
BEPreHTHOTO MBIILIeHNs. KIcCIen0BaTeNsckue CIOCOOHOCTH NPOABILAIOTCA NPH OB-

! Depepansutiit rocyNapcTBeHHBI 06pa3oBaTeNbHELH CTAHAAPT CPEAHEro (nonHoro) obmero o6pa3osaHut.
Yreepxkaen npuxazoM Munucrepctea  obpasosasmma H  Hayku PO17  Masg 2012 1. Ne 413,
hitp://MuHOGpHAyKH. P/ BOKYMEHTBL/2365.
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MageHHH CnocobaMu U npueMaMy, HeOGXONUMEIMH B HCCIIEOBATEIECKON NesTeNE-
HocTH. K HHM MOXHO OTHECTH YMEHHS BUAETH NPOGIEMEI, BEIABUTATH THIIOTE3LL,
ITaHAPOBATh H NPOBOAHWTE SKCIIEPHMMEHTH!; aHAHM3HPOBAThH [ONYYEHHEE JAaHHEIE,
TOTOBHTE IPE3CHTALMIO H BBICTYTIATS C HOKIAZOM.

VUHTEIBas CKa3aHHOE BBIIIE, MOXXHO CYMTATh, ITO HCCIEOBATEILCKHE CIIO-
COGHOCTH He CBOZATCA K YMEHHIO IIONIy4daTh HHbopMammo. KpoMe ONeHKH cTpeMie-
HIA M YMEHHS IONy4aTh HHGOPMAIHIO BAXKHO OLEHHMBATh CIOCOGHOCTH K BOCHIPH-
ATHIO H nepepaboTKe MOCTyMaroled B XOfe HCCIefOBaHMA MHGOPMALHH, @ TAKKE
TOTOBHOCTb HCIIOJNIB30BATh HAKOIUICHHEIH B XOJE HCCIEHOBATEILCKOr0 MOBENCHHS
ONEIT IIPH Pa3BUTHH CUTyaluuH. IIpuMeHHTensHO K 06yuenmio QH3KKe 5TO 3HAYMT,
9TO0 HCCIIefOBaTeIbCKHE CIIOCOGHOCTH 11eIeco06pasHo OmpeeNaTs He IIOTOMY, Ka-
XuM 065eMoM WHGOPMAHHK BlafieeT YUEHHK (JHCII0 BEIYIEHHBIX 3aKOHOB, MaTeMa-
THIECKHX OPMYN M IIp.), 2 JIO TOMY, HACKONEKO YCTIENIHO OH MPHMEHAET CBOM 3Ha-
HHA Ui pelieHust GU3MYEeCKHX 3a/ad HOBLIIICHHON CIOKHOCTH (TEOpEeTHIeCKuX 1
9KCNEpHMEHTANBHEIX).

TIpoBenmennsie mcuxonoramu muccnepopanns (AH. Hozmmxos J.B. Borosas-
JIEHCKas ¥ [Ip.) TIOKa3aJH, 9TO Pa3BHTHE HCCIIC/(OBATElbCKHX cIoco6HoCTel TpebyeT
TIPOIYKTHBHEIX (hopM o6yueHna: npobiIeMHol, YaCTHIHO-IIOUCKOBOI B HCCIEH0Ba-
TenbCKoM. IIpuMenss npeiaraeMeie B 3THX paboTax MeTOXB! OLEHKH PasBHTHA HC-
CHeJI0BAaTeNECKUX CNOCOOHOCTel MIKONBHIKOB, o6yJatomuxcs (usuxe, GymeM ore-
HHMBATE Pa3BHTHE HCCNEMOBATE/ILCKUX CIIoCOOHOCTER IO yMeHHIO pemarts $u3uye-
CKH€ 3a/{a9}l IIOBRILIEHHOH CI0)KHOCTH, B TOM YHCIIE IMBEPTeHTHOrO THIA, H HPOBO-
JHMTh HCCNEN0BATeNbCKHe paboTh! yriryGIeHHOTO YPOBHA 1o dhu3HKe.

Ipeanaraemeie panee MOAXOME! K 00ydeHuto Gu3snKe ofapeHHbIX IIKOIFHHEKOB
(0.I0. Opunnnuxos, W.I. Illomnonos) GEUM B OCHOBHOM IOCBSINEHB! OGYUEHHIO
pelleHHIo 3a/1ay (TeOPeTHIeCKUX M OKCHEPHMEHTANBHEIX), B TOM UHCIe ONHMIHaL-
HEX. OfHaKo GOMBUIMHCTBO IpEJIaTaeMEIX Ha ONMMIIMANAX 3a/ad MO3BOJIIOT pas-
BHBaTh, B OCHOBHOM, KOHBEPreHTHOE MEILLIeHHE., YKa3aHHBIE aBTOpH HE CTABHITH
TNaBHOMN 3afiaueit pasBHTHE HCCIENOBAaTENLCKAX CIOCOOHOCTEH NMIKONBHMKOB, M HE
CO3ZaBali METOAMK NPOBEJCHHA IIKONBHHKAMH HCCIICNOBAaTENbCKHX paBoT yriy6-
JIEHHOT'O YPOBHS.

C nagana 1990-x ronos B Hamel cTpaHe CTand HOPOXOAHTE KOH(QEpPEHUHH
(KOHKYpCBI) IIPOEKTHO-HCCNENOBATENbCKHX paGoT MKONBHHKOB: MHTen-Asanrapy
(http://conference-avangard.ru), Maren-IOuuop (http://junior-fair.org), BanTuitckuit
HayyHo-uE)KeHepHBIH KoHKypc (http://baltkonkurs.ru) u  mp. Opramusatops
KOHKYPCOB TPaTHJIH MHOTO CHJI A 0T60pa M OLlEHMBAHUS NIPe/ICTABIIeHHBIX paboT,
nOyqmue paboThl ITy6GaMKOBANHCh B CIleNUanbHBIX cOopHukax. Ha kxomdepeHImax
NIPOXOIUIA BCTPEIH C PYKOBOAMTEIMH pabGOT, KOTOPHIM AaBalliCh NPAKTHYECKHE
PeKOMEHflallMM 110 IIPOBENEHHIO MCclefoBarelscKux pabor. Opmako atH
PEKOMEHAAIMM HOCHNIHN oOmuit Xxapakrep, cucTeMaTH4yeckas paboTa 110 BLIABICHUIO
OJNApEeHHEIX JeTed C mocmemyromel opraHH3alHed HX HCCIIeJOBaTENbCKOH
IeSTENEHOCTH HE [POBOXMIIACH, ClleuanbHas MeTOAWHTecKas IHTepaTypa,


http://conference-avangard.ra

6

IIOCBSAIEHHAA METORUKE IIPOBENEHM HCCIENOBAaTENbCKUX pabot, HE U31aBanacs.

TIpoBeneHHEle B XOe KOHCTATHPYIOHIETO 3Tala SKCIepHMEHTa OIIPOCE! yUHTe-
neil IOKa3and, 9T0 MHOTHE YIHTENd, KEeNAOIHE ITPOBOJUTE C OJapPEHHEIMA yYEHH-
KaMH HCCIIef0BaTeNbcKie paboThl, He 3aHAMAIOTCA HCCIEOBATENECKOH JeATeNbHo-
CTLI0, B TOM YHCJIE, H3-338 He[OCTaTKa YIeOHO-METOMHICCKIX MaTepHATIOB [0 JAHHOH
upobneme.

Henp3s cxasats, 4TO HE CyIecTBYeT paboT, MOCBAINEHHEIX PasBHTHIO HCCIE-
IOBATENECKUX CIOCOGHOCTEH IMKONBHAKOB IIpH 06ydyeHnn ¢u3uke. 3T0H npobreme
TIOCBSIIEHE], B TOM YHCIE JUCCEPTAlHH CIeXyIompX asTopoB: AnsHukopa T.B., baif-
synaepa O.JL., Breguex YI.T., Boiixosa A.E., Kynposa W.A., Iltamesas E.B., ITpoka-
sopa O.I"., Crenmos A.W., Crapoeuxor M.M. u np. OxHako ypoBeHb paccMaTpHBae-
MEIX B 9THX paborax 3aJad, Kak TeOPeTHIECKHUX, TaK H SKCIEPHMEHTANBHEX, IOYTH
He OTIIHNYIaercs OT CTARHAAPTHEIX NIKONBHEIX 3a[ad, I03TOMY NIPEAIOKCHHBIE METONE
He TOAXOAAT Jyisd 06y4eHus ofapeHHbIX IIKONEHHKOB, KOTOPEIe OGIafaroT BEICOKOI
II03HABATENBHO NOTPeGHOCTEI0, U YCIENHOCTE B PEIEHHH CIIOXHEIX IpobieM sB-
nAeTcd AN HAX OAHOM M3 BaX(HEeHIMIMX MOTHBALUH K H3Y9IEHHIO IIpeAMETA.

TaxuMm 06pa3som, CyIecTByeT Heo6X0MUMOCTE pa3paboTKH METONUKH NIPUBIIE-
YeHHS OapeHHEIX IKONFHUKOB K MCCIIEA0BAHMIO MpoblieM, YPOBeHb CIOXHOCTH (H
COOTBETCTBEHHO YPOBEHb HOBH3HEI OJKHIAEMBIX PE3YIBTATOB) KOTOPLIX CYyIIECTBEH-
HO IIpeBBIINAET yPOBEHb CTAHAAPTHAIX IIKOJIBHEIX 3a/a9. AHAIN3 NPaKTHKN PHBIe-
YeHHs MKOILHUKOB K PENIEHHIO HayqHEBIX 3a/1ad B HaydHBIX J1a00paTOPHAX MOoKa3hl-
BaeT, YTO 329aCTYIO0 IIKOJBHAKU IPOCTO BHITIONHSIOT 3aJaHIA B IIOMOIIb HCCIIEI0Ba-
TelsM, HE BCETAA IIOHMMAs 3afa4l HCCIeJOBAaHNA i (GH3MIeCKIe IPHHIUIIE paGoThl
Hemone3yeMeix npubopoB. JUii pasBuTHS HCCIENOBATENECKHX clocobHocTel
INKONBLHUKOB HEOOXOMMMO «TIPOBECTHY» KX Uepe3 5Talbl Ipo(hecCHOHANEHEIX Hayd-
HEIX HCCefoBanuii (BHIEeHHE Tpo6IIeMbl, TOCTAHOBKa 33[{a4H, BEIBHXEHHE THIIOTES,
ILTAHUPOBAHHE 3KCIIEPHMEHTa, IIPOBEJEHHE SKCIEPUMEHTa (HaTypHOTO MIIM BEIYHC-
JHTEILHOTO), AHANM3 MIOIydeHHEIX JAHHEIX, TIPe3eHTallus pe3yIsTaToB).

Taxue paGoTH IpeUI0KEHO Ha3BaTh UCCIE008amMenscKumy pabomamu yanyb-
nennozo yposus. OGKMHO INKOIBHUKH BEITOIHMIOT T0N06HEIe pabOTH BHE OCHOBHBIX
YpOKOB — Ha (aKyJIsTATHBHBIX HIM OSJIEKTHBHBIX 3aHATHIX B  (H3HKO-
MaTeMaTHYeCcKMX NIKONAX, KpyXKaX IIpH By3aX HIM y4eOHBIX I€HTpax, B JIETHUX
IIKONax | 1p.

TIpu mpoBefieHUH €O MIKONGHUKAMH HCCIeIOBATENECKUX palboT yriyOneHnoro
yPOBHS Cpa3sy BO3HHKAIOT JIBe Tpobiems!: HechOPMHPOBAHHOCTS He0OX0MHMMOro Ma-
TeMaTHuecKoro anmapara (ocof0eHHO B 7-M Kiacce) H OTCYTCTBHE ONEITa paGoTh ©
COBpEMEHHEIM SKCIIEPHMEHTANBHEIM oGopynopaHHeM (B TOM 9HCIE BBHIY OTCYTCT-
BHS Takoro o6opynosanus B mkoie). Ilepsas npobnema MoxeT OHTH pemeHa 06y-
qeHMeM IMIKONBHUKOB, Hayunas ¢ 7-ro Kiacca, KOMIBIOTEPHOMY MOJEITHPOBAHHIO HA
OCHOBE UHMCIEHHEIX METOAOB, BIJIOYAIOIMUX YHCIEHHOE HHTErPHPOBaHHE (B TOM
qycie YpaBHEHHH JBIDKEHHs), JHCIEHHOE HAXOXIECHHE SKCTPEMyMOB GYHKIMH H
pemienne ypaBHeHU (B TOM UMCIE TPaHCIEHAEHTHEIX) H PAacdeT CTATHCTHYESCKHX
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pacupenenenuit (Makcseswra, BonsiMana # ap.).

B cospemenHO# Hayke IIMPOKO MPHMEHSACTCA KOMILIOTEPHOE MOACIHPOBAHHE
Ha OCHOBE YHCIEHHBIX METONOB, HO METONHKH IPHMEHEHHSA THCIEHHBIX METOLOB,
aIaNTHPOBAHHON K IIKOIBLHOMY YPOBHIO, HE CYIIECTBYET, B TO BpeMsd, KaK HMEHHO
OPUMEHEHHE DTHX METOIOB B HCCIENOBATEIBCKON ACATEMHOCTH yHAIMXCs CIoco6-
HO 06eCrevnTE BEICOKHI YPOBEHb CyOHeKTHBHOM HOBH3HEI H YCIEIHOCTE BEIIONHE-
HMA HCCIIENIOBATENBCKOH paboTh! YriryGlIeHHOrO YPOBHS.

Bropas mpo6nema Moxer GHITh pelleHa ¢ OMOMEBIO MHPPOBEX (GOTO- HIH
BHIEOKaMep, KOTOPEIE COYETAr0T OOIMEROCTYIIHOCTh H BEICOKYIO TOYHOCTE. HecMmort-
P4 Ha TO, 4TO (hOTO M BHAEO TEXHUKA TOCTATOYHO MIMPOKO NPHMEHAETCA B yIeGHOM
Iponecce, BKIOYAsK HCIIONB30BaHHE BHAE03aay, METOANIECKOH CHCTEME! IpAMEHe-
Hid HPOBBIX KaMepP B KAYCCTBE M3MEPHTENBHBIX NPUGOPOB NPy BEIIOIHEHHH KC-
CIeIOBATENECKHUX paboT yIriuy6neHHoro ypoBHsa CO3AaHO He OLUTO.

Taxnm 06pasoM, aHau3 TUTEpaTypHl, 0606IIeHHe 1eNarOrHIECKOro ONEITA K
Pe3yNETaTHl KOHCTATHPYIOMIETO MCCIENOBARNSA TO3BOILIIOT CAENATE BEHIBOJ O CYIIe-
CTBOBAHHMY [ POTHBOPEYHIi:

1)  Mexmy TpeGoBaHMAMH K ypoamo c)OPMHPOBAHHQCTH HCCIIENOBATENRCKHX
CIIOCOBHOCTeH y4aImXcst, B TOM YHCIE OapeHHEX B 061acTi GH3HKH, X HEBO3-
MOXHOCTBIO 06€CHIedHTh HeOGXOAUMELH YPOBEHS CPOPMHUPOBAHHOCTH STHX CIIO-
coBHOCTElH C ITOMOIIBIO CYIIECTBYIOIIHMX METOMUK;

2)  Mexay uenecooGpasHOCTHIO pealM3alUM CHCTEMHOIO IOJXOHa B PelIeHHH
IpoGeMBI PasBHTHS HCCIEN0BATENECKHX CIIOCOGHOCTEN MIXONBHUKOB, OfapeH-
HBIX B 06nacT QU3NKH, B HeXOCTATOTHOM Pa3paGOTaHHOCTEIO OCHOB TAKOI0 IO/
XOJia B II€JIarOrH4eCcKOi TEOpHH;

3)  Mexmy ToH poNBIO, KOTOPYIO MIPAIOT COBPEMEHHbIe METOME! MCCIEIOBAUUS B
dusuyeckoit Hayke, B YACTHOCTH, IUMPOKO IPHMEHSEMOE KOMILIOTEPHOE MOZE-
JIHPOBaHHE HA OCHOBE YHCIEHHEIX METOZOB, B OPraHH3aI[MH HCCIE[0BATENbCKON
JeATeIPHOCTH OJAPEHHEIX IMIKONFHHKOB H HERO3MOXKHOCTBIO 3TY POJIb PEan30-
BaThb C IPUMEHEHHEM CYIIECTBYIOIIMX METOMUK paGoTH C YYanaMuUCs.

Yxa3zaHHele IPOTHBOPeTHs 00YCIIARIUBAIOT AKTYAJLHOCTS HCCIEOBAHMS HA
TeMy «Pa3sBUTHE HCCJIE0BATENBCKHX CrocoGHOCTell OfapeNHbLIX IIKOJbHHKOB
npu obydennn ¢usnxe». IpoGiema uccIef0BaHHA COCTOHT B [IOMCKE OTBETA HA
BOIIPOC, KaKoi No/DKHa OBITH METOMIecKast CHCTEMA Pa3BHTHSA HCCIENO0BATENHCKIX
crnocobHOCTe i 0lAPEHHEIX IKONEHUKOB IIpH 06ydeHHH du3uKe.

O0bexT HecnenoBanus — npouece o6yICHAS GH3MKE OJapeHHBX MKOIbHH-
KOB.

Ipeamer ucc/iex0BaHAS — METOLUYECKAS CHCTEMA PA3BUTHA HCCIE0BATENb-
CKHX criocoOHoCTeH 0JJapeHHEBIX NIKONBHAKOB IIPH 00y9IeHHH QH3MKe.

Ienb Hecnenosanusi — oGOCHOBaHHE, PaspaGoTKa M PEATH3ALUL METONUHEE-
CKOH CHCTEMEI pa3BHTHA HCCIIEAOBATENBCKHK CHOCOOHOCTEN OfapeHHEIX MIKOIBHH-
KOB IIpu o0ydeHn# hH3HKe.

T'unoTesa nccnemopanus GOPMYIHpPyeTCs CIENYIOMUM 06pa3oM.
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Pasprrie HecneRoBaTeNBCKHX cHOCOOHOCTEH OlapeHHBIX IKONEHEKOB Gyner
Pe3yIBTATUBHEIM IIPH PealH3aliH METONHIECKOH CHCTEME!, BIITIOTaroLIel:

— BHEISBIIEHHE IIKOJBHHKOB, OONANAIONIHX MOBEIMEHHOH ITOHCKOBOH aKTHBHOCTEIO,
MOTHBHPOBaHHEIX K PEINESHHIO 33/]a4 ITOBLIIEHHOH CIIOXXHOCTH, AUBEPTeHTHBIX 3131
M NIPOBENeHAIO CAMOCTOATENBHEIX HCCIEN0BATENLCKIX PAGOT;

— 06yIeHHe 3TAX MIKOJIBHUKOB PEMIEHMIO POGIEMHEIX 3a/1ad 1To GH3UKe KaK Tpaad-
ITHOHHEIMH MeTOXaMH (anreGpautdecKUMH, TeOMETPHIECKIMHA), TAK M HHHOBAL[HOH-
HOI METOJMKE — KOMITEIOTEPHOMY MOJISIIMPOBAHHIO Ha OCHOBE YHCICHHEIX METOLOB;
— obydJeHue HX OCHOBaM TEXHHKH HH3UIECKOro HATYPHOIO H BEIYUCIHMTENBHOIO IKC-
neprMeHTa (B TOM 9HCIIe IUIaHHpOBaHUe SKCIePHMEHTa, paboTa ¢ U3MEePHTENBHEIMY
¢dm3rgecknMu npubopaMy, pactieT norpemHocTei U np.);

— BHIIONHEHUE HCCIENOBATENbCKHX paboT yIiTyOJIeHHOTO YPOBHS € yIETOM HHTEpe-
COB MIKOJNEHHKOB, BKIIOYAIOMMX OCHOBHBIE 3TAIIE IIPOQECCHOHATBHEIX HAYYHEIX HC~
clenoBaHdi (BHAeHHe DpobieME!, TOCTAHOBKA 33aqH, BELABIDKEHHE THIIOTES, ILIa-
HHpPOBaHHE 3KCIIepYMEHTA, ITPOBEJEHHE SKCIIepHMeHTa (HaTypHOrO HIIM BE[MHCITH-
TENBHOTO), aHATH3 HMONYYEeHHBIX JAHHEIX, Npe3e¢HTaluA pe3yIbTaToB), NArOIHX He-
O4YEeBHIHEIE I ITKOJBHAKA PE3yNBTaTH H I03BOJLIIONMINE NMPHOGPecTH eMy yriy0-
JIeHHEIe 3HaHUA 110 Gu3mKe.

PesynpTaTMBHOCTE METOAMKH PasBHTUA HCCIENOBATENbCKHX crocobHocrei
MIKOJNIBHAKOB TIPR 00ydeHuy (u3HKe MOXHO OLEHHBATh IO Pa3BUTHIO UX KOHBep-
TEHTHOT'O ¥ JYBEPTEHTHOTO MBIIUIEHHS ¥ IIONCKOBOH aKTHBHOCTH.

B cooTBeTcTBHHM CO CKAa3aHHEIM ONpe/IeNIeHb] 3a0aYH HCCIel0BAHNS
1) BEIIBHTE COCTOSTHHE NPOGIEMEl pa3sBHTHS HCCIEN0BATENBCKAX CIOCOOHOCTE!H oxa-
PEHHBIX IMKOJTHHUKOB IpH 00y4eHHH (H3HKe B IeJarorHdecKoll TEOpHH U IpaKTHKe;
2) onpenenuTs BUX HCCIEHOBaTENECKUX paboT o ¢imsuKe, B HanGonpmell Mepe cro-
cOOCTBYIONMX Pa3sBHTHIO HCCIENOBATENBCKIX CIIOCOOHOCTEH ONapeHHBIX LIKONEHH-
KOB;

3) pa3paboTaTh KOHIIEMIMIO METOAUIECKOH CHCTEMEI Pa3BHTUA HCCIENOBATENECKAX
crnoco6HOCTe# OfapeHHBIX MTKONBHHKOB IpH o0ydeHun Gu3HKe;

4) paspaboTars MOJENH METOOHIECKOH CHCTEMEI Pa3BUTHI HCCIIEAOBATENECKIX CIIO-
cofHOCTell oNapeRHEIX MKONLEHUKOB NpH o0ydyeHy QusuKe;

5) co3aaTh MeTORWYECKYIO CHCTEMY pasBHTHS HCCIemOBaTeNbCKHX crnocobHocTelt
OJIapeHHBIX HIKOJHHMKOB IpH o0ydeHUH ¢H3HKe, 06ecrequBaronyI0 BEISBIEHHE
OJapeHHEIX B 061acTH (H3HKH MKOIBHHKOB, BOBJICYCHAE X B HCCIIEIOBATENECKYIO
HesTeNbHOCTD B CO3JJaHNe YCIIOBHH I pPa3sBHTHA HX HCCIENOBATENsCKHX CIIOcobHO-
cTelf, ¢ MpAMEHEHHEM, B TOM YHCJIE, KOMITEIOTEPHOrO MOJEIMPOBAHUA Ha OCHOBE
9HCNEHHBIX METOJIOB;

6) co3aaTh KOMILIEKC CPEACTB peaT3anui pa3paboTaHHOH METOHYECKOM CHCTEMEL;
7) onpeneynTsh KpPHTEPHU OIESHKH Da3BHTHSA HCCIEHOBATENbCKHX CIOCOOHOCTel
ITKONBHUKOB IpH 00ydeHun Gu3uke;

8) npoBecTH eJarorHdeckuii SKCIEPUMEHT C IENBI0 TPOBEPKH TANOTE3E! KCCHEN0-
BaHNAI.
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B pa6GoTe npUMeHAIHCE CleAYIOIIHE METOALI H BH/ABI JeATebHOCTH.

Teopetuueckne — ananM3  [CHXONOrO-lieJaroruveckoif ¥  ydeGHo-
METOAMYECKOH NHTEpPaTYpEl, TOCYAAapCTBEHHEIX JOKYMEHTOB B ofnactH ofpa3oba-
HH3, MOZEIMPOBAHKE U [IPOESKTHPOBAHKE Ipoliecca 00 ydeHus.

[IpakTHyeckue — cHCTeMaTH3auus H obolieHue onbiTa paGoTH yuHTelel,
TUIHOTO MEJArOrUYECKOTO OMbBITA H JIMTEPATYPHBIX HCTOYHUKOB, OMpOCHl, Gecer,
SKCIEPTHAA OLEHKA M aHANU3 HCCEN0BATENECKHX PaboT IIKONBHUKOB, aHKETHPOBA-
HHMe, leJarorAdecKoe HabMoneH e U NelarorHyecKrii 3KCHePHMEHT.

MeToa010rH4ecKofi OCHOBOI HCCIENOBAHMS SIBHIMCH CUCTEMHBIH, JesiTellb-
HOCTHRIH M JINYHOCTHBIH TOAXOBI, HA OCHOBE KOTOPBIX OBUI IPOBEAEH ZHAIH3
IpPEeJIMETA HCCNIEA0BAHMA, ITyTEM BOCXOXKICHHA K aOCTPaKTHOMY CO3IaHbl KOHIIE MK
Pa3sBUTHS HMCCIEAOBATENBCKUX CHOCOOHOCTEH OIapPEeHHBIX LIKONBHHKOB NpH 00yde-
HHHY (QH3HKE M COOTBETCTBYIONIAs eif MOJeNb, KOTOpas 3aTeM NpPH BOCXOXAEHHH K
KOHKPETHOMY Oblia HAloJIHeHa KOHKPETHBIM CONEPXKAHHEM, B TOM YHCJE HA OCHOBE
Pe3yIBTATOB IIearoruyeckoro 3KCIepUMeHTa.

TeopeTH4eCKYI0 OCHOBY HCCIE0BAHUA COCTABMIIM:

— NeATeNbHOCTHHIA MOAXO0A B HCCIEROBAHMH TBopYecTBa M oxapennocti (JI.C. Bri-
rotcknii, B.B. Jassinos, M.A. 3umuss, M.B. Knapuu, A.H. Jleontses, C.JI. PyGun-
mreiin, A.B. Xyropcxoii u ap.);

— cucteMHBIH mopxox (B.I". Adanacses, B.I1. becnansko, H.B. Bray6epr, B.B. Kpa-
eBcKhit, B.A. CnacTtenuH u np.);

— THYHOCTHO-OpHeHTHpoBauybiid mogxon (H.A. Anexcees, B.M. Aunpees, E.B. Bon-
nmaperckasi, B.B. {aseiion, A.C. Kocorosa, A.B. Jleontosuu, A.H. Jeoutses, A.C.
O6yxos, JI.C. Pybunureitn, B.B. Cepukos, B.1. Cno6onyuxos, U.C. SIxuMaHckas u
ap.);

— pe3yINeTaThl HCclenoBaHHii npobieMsl NeTckoil oJapeHHOCTH, B TOM YHCNE [IpH
ob6yuenun usuxe ([I.b. boroseneHckasn, A.B. Jleontosny, 0O.10. Opunnnnkos, A.W.
Cagenkos, 1.I'. lllommonos);

— MCNONB30BaHue NpoyKTHBHEIX dopm obydenns (JL.C. Brrotckuit, B.B. J{aBeinos,
Jix. Hpron, H.A. 3umnass, JI.A. Kasanuesa, 1.5, Jlepuep, P.H. Manadeen, A. Mac-
noy, AM. Marromkun, ILH. ITunxacucreii, A.H onnsskos, B.I'. Pazymosckait, K.
Pomxepc, J.b. Dnekound # ap.).

ITansl Hecae 0BAHMS

Hccnenosanne MOXeET GBITH pa3feNeHo Ha CIEeAYIOUIME OCHOBHEIE 3TAIbL.

TepBniii otan (1996 — 2001). AHamTHM3HpPOBANIACh NCHXONIOTO-NEAArOruuecKas,
HAy4HO-METOJHYecKas NHTepaTypa Mo JaHHOH npobieme, MPOBOJUIHCEH ONPOCH U
aHKETHPOBAHHUS IIKONGHHKOB H nejparoroB. [IpoBogunoch of0ydenHe HIKONHHHUKOB,
MOTHBUPOBAHHEIX K U3y4YeHHIO (pu3ukH, B BedepHeii pusuueckoii mxone npu ¢usu-
yeckoM ¢akynsrere MI'Y um. M.B. Jlomonocosa (B®I). Yutanuce HaydHo-
HOMyJIApHbIE JEeKIHH 110 (HU3HKe, IPOBOIUIIACH NOATOTOBKA [UKOILHHKOB K MOCKOB-
CKOH ropoficKoii oMMIIMae HIKOJILHHUKOB o ¢usuke (MDO), ocyuecTBasnocs py-
KOBOJZICTBO IIPOEKTHO-KCCIIEN0BATENBCKHMH pabOTaMH IIKONBHUKOB. Brll npoBenex



10

KOHCTATHPYIOUTHi IKCIIEPUMEHT, BHIABUBIUAA MPUUKHE], NPENATCTBYIOUME BOBIC-
YeHHIO NIKONEHUKOB B UCCIIeI0BATENBCKYIO JECATEIBHOCTE.

Bropoii sran (2001 - 2011). IlpoBoamics CHCTEMATHYECKUH IOHCK MyTei
PasBUTHA HCCIENOBATENBCKIX CIOCOOHOCTEH ONAPEHHBIX IKONBLHHUKOB, obydato-
mpxcsa 8 BOIIL, [BOVY nuuee «BTopast WKOJIA», MoCKOBCKOM TOPOJCKOM IBOpLE
netckoro (oHomeckoro) TBopyectsa (MIUI(I0)T) 1 B eTHHX MIKONAX, OCYIIECTB-
JLTOCH PYKOBOJCTBO HCCHENOBATENECKAMH paboTamMHi IIKOJBHHKOB, MPOBOIWIACH
3aHSITHSA 110 NIOATOTOBKe MKonsHiKOB K MPO 1 Bceepoccuiickoil onuMHaze 1o ¢du-
3uke (BOO), ananu3upoBANIack NejarornyecKas, HayJHO-METOAHIeCKas INTEpaTypa
1O NaHHOi npobneMe, Y4HTHBAICS ONBIT NEAAroros, IPOBOAMBIINX CO IKOIbHHKA-
MH IIPOEKTHO-HCCIeA0BaTenbckue paboThl. PaspabaThIBaHCh KOHLCIIUHA M MOACIEL
METO/IUECKOit CHCTEMbl PA3BUTHS HCCNENOBATENBCKUX CNOCOOHOCTEH OJapeHHBIX
LIKOJIBHHKOB KaK TeopeTHyecKas 6a3a CO3NaHMA METOXMECKOH CHCTEMBI, 6BUTH TIOA-
FOTOBIIEHH! YUeGHO-METOAHYECKHE NIOCOOHS U CPOPMYNHPOBAHE! METOIMMECKHE YKa-
3aHHA [UIA PeaNu3alii Ha MPAKTHKe CO3JaHHOM METOIUYECKO CHCTEMB] Pa3sBUTHS
HCCIIE0BATENBCKIX CIIOCOBHOCTEH ONIAPEHHBIX UIKONBHAXOB [IPH 00yeHuH DHIUKE.

Tpernii 3tan (2011-2013). Bsuta anpoOUpOBaHa CO3laHHas METOAnYecKas
CHCTeMa, IKCTIepUMEHTANBHO NPOBEpPeHa THIIOTe3a HCCIENOBAHM, OLEHEHa pesynb-
TATHBHOCTb Pa3BUTHS HCCIIEOBATENBCKHX CIOCOGHOCTEH OJIapEHHBIX MIKOJILHHKOB
nipu o6yueriy GU3HKe B paMKax peanu3aliy CO3JaHHOM METORUHECKOH CHCTEMBL

HayuHast HOBH3HA pe3yJIbTATOR HCCIe0BAHAS

1. O6ocHOBaHa HAEA O LEeTAeCO0OPa3HOCTH M BO3MOXKHOCTH BBITIONTHEHHS YHe-
HHKAaMH CPEJHEro M CTaplero MKOMBHOrO BO3PACTA HUCCICAOBATENBCKMX pabot yr-
JyB/IEHHOTO YPOBHS 10 QH3HKE C HCIIOB30BAHUEM KOMIIBIOTEPHOTO MOJIETHPOBAHH
3 OCHOBE YHCIIEHHBIX METOMOB, ABIIOLIETOCS COBPEMEHHDBIM METOMIOM TIpodeccro-
HANBHEIX MCCIIEI0BaHM B 06/1aCTH (H3UKA M MO3BOJAIOMEro 00eCIeIHTh BEICOXHH
YpOBEHB CyOHEKTHBHO HOBU3HBI IIPH BHITOIHCHHH IIKONLHUKAMH STHX pabor.

2. PaspaboTana KOHLENIMA METOAMYECKOH CHCTEMEI PasBUTHS MCCIEA0BA-
TeSIbCKHX CIIOCOBHOCTeH OapeHHbIX IUKOIEHHKOB NPH 06y4eHHH QU3HKe KaK COBO-
KYTTHOCTB [TOJI0eHUH, 000CHOBLIBAIOLIHX
— CyIIECTBEHHYIO POJb NPOAYKTHBHBIX (OpM 0OyHdeHHs H BEIIONHEHUA MKOTLHHKA-
MH, OJapeHHBIMH B 00NacTH QH3UKU, CAMOCTOATENBHBIX HCCHACAOBATENBCKUX pabot
yryGJeHHOTO YPOBHS B Pa3BUTHH HX HCCIIE0BATENECKHX criocobHocTel;

— [enecoofpa3HoCTh MPoBeAeHUs 0c06Oro NPONefeBTHYECKOro Kypea, Ha 3aHATHIX
KOTOPOTO IKONBLHAKH 06YHAIOTCS METOAaM, HEOOXOMUMBIM [Is BRITOTHEHUS HCCIe-
JIOBATENECKUX PaGoT yrIyONEHHOTO yPOBHS, BEIOHPAIOT TEMEI HCCNEeIOBaHUH B pe-
3yJILTaTe COBMECTHBIX yCHIMH 06y4aromero 1 obyJaeMsIX;

— BKUTIOUEHHE B COICPIXATENbHBIH KOMIIOHEHT MPONIEAEBTHIECKOTO Kypca KOJNeCT-
BeHHEIX 3224 TTOBLIIEHHOM CIOXHOCTH, KOTOpHIC INKOIBHAKH MOH OBl pemats
kax B o6wmeM BuAe (RHAMUTHICCKN), TAK H YHCAEHHBIMH METONAMY;

— CYIECTBEHHYIO PONb KOMITHIOTEPHOTO MOAEIHPOBAHHSA HA OCHOBE YHCICHHEIX Me-
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TOHOB 71 obecnedeHHs BRICOKOTO ypOBHS CyOBEKTHBHON HOBH3HEI HCCIE0BATENE-
CKHX paGoT yrmy6eHHOro ypoBHS H YCHEIIHOCTH €€ IPOBeJeHNs IKOIBbHUKAMH HA
BCEX 3Tanax, BOCNIIPOH3BOASAIIMX OCHOBHBIE 3TaNbl NPO(IECCHOHANLHOIO HeCleI0Ba-
HUS;

— HeoOXOIMMOCTb CO3JAHMA CIELUHANBHBIX YCIOBHH A Mpe3eHTAlHH HTOrOB HC-
CIENOBaHHA YYal(UMHCS B pasiudHbIX (opMax (IPOUIHOCHMBIE WM CTEHIOBEIE
HOKJIAZB! H Jp.), NAOIHX BO3MOXHOCTE TONYYHTEH BHEIUHIOK OLEHKY CO CTODOHSI
XIOPH U CBEPCTHHKOB, IPHOOPECTH OIBIT HOATOTOBKH IyOJIMYHOIrO BRICTYILIGHHUS,
Hay4HOU NHCKYCCHH, MOIMY9HTh HOBYIO HEGOPMAIHIO, KOTOPYK YHAIIUNCA MOXeET
BIIOCJIEICTBUH HCIIONB30BATE /IS MTPOAOIKEHHS PAGOTE], YTO OCOBEHHO BaXXKHO JUIs
OJapeHHbIX IKOJILHHKOB, 0012 1aI01HX BEICOKOM HAICHTYATHBHOH aKTHBHOCTBIO,

— CYLICCTBEHHYIO DOJIb 3JEKTPOHHEIX TaOiULl M A3BIKOB NPOrPAMMHPOBAHMSA JUIA
peamM3aIiy KOMIIBIOTEPHOrO MOJAEIHPOBAHHS Ha OCHOBE YMCJIEHHEIX METOMOB, IO-
3BOJIAFOLIErO NPEOAONETh CMabOCTE MATEMATHYECKOTO allfapara MIKONBEHHKOB IIpH
PEUICHAH 3a/1a4 NOBBIICHHON CIIOKHOCTH, IPOBEACHAN BEIYUCAUTENBHOIO IKCIIEPH-
MEHTA, IJIAHAPOBAHHH HATYPHOTO JKCIEPHMEHTAa M NPH aHaliM3e HONYYEHHBIX pe-
3yJLTATOB;

— CYIECTBEHHYIO POJib COBPEMEHHBIX IUMPOBHX (GOTO- WIH BUAEOKAMED, COUETAIO-
IMUX OCTYTIHOCTE, IPOCTOTY B IKCITYaTallHH U BEICOKYIO TOUHOCTL H3MepeHuil, Ipu
IIPOBEJIEHHH LIKONBHHKAMH SKCIIEPHMEHTANBHEIX HCCIENOBATeNbCKIX paboT yriry6-
JIEHHOrO YPOBHS;

— OLIEHKY Pa3BUTHS KOHBEPreHTHOIO MBIIINEHUS, AUBEPICHTHOIO MBIOUICHUST H yC-
TOAYMBOH MOMCKOBOH aKTHBHOCTH IIKOJBLHHKOB KaK JAHATHOCTHYECKMX KPHTEPHEB
cOpMUPOBaHHOCTH HX HCCIIEJ0BATENLECKHX CIIOCOGHOCTEH,

3. PaspabGorana Mopaenb METOZHYECKOH CHCTEMBI Pa3sBUTHA HCCIEqOBaTENb-
CKUX criocobHoCTER OIapeHHAIX LIKONEHHUKOB NIPH 06YUeHHH QH3NKe, BKITIOYAIOLIas
uenH, copepsxanne obydeHus, GopMbl, METO/IEL H CPEJICTRA ITOATOTOBKH K UCCIENO-
BATENLCKUM paboTaM yriiyGNeHHOro ypOBHS, HX BBITOJHEHUS M OLEHKH YCHEIIHO-
CTH. S1ipoM pa3paboTanHO| MOJIENH SBIAETCS IPONeASBTHUECKHIT Kype, Ha 3aHATHAIX
KOTOPOT'O IMPOXCXOAUT BBIIRICHHE OJapEHHBIX IKOJIBEHHUKOB, 00yyeHHe X Heobxo-
JHMBIM JULSL BBINOJIHEHHS UCCNENOBaTENBCKHX paboT MeTogukaM, BKIIIOYask KOMIIBIO-
TEPHOE MOJCIHPOBAHHE HA OCHOBE YHCIEHHEIX METOJOB, a Takke BhIOOp TeM (Ha-
TpaBIeHUI) MccnenoBaBnilt B pe3ynsTaTe COBMECTHBIX YCHIIMI 06ydaeMsIX H o6y-
HaloIero.

4. Co3pmana MeTOAUYECKAA CHCTEMa PasBHTHS HCCAE/IOBATENECKUX CIOCOGHO-
cTel OApEHHBIX LIKOJILHUKOB NpPH oOyueHHH QU3HKe, Mo3Boimomas 3GHeKTUHBHO
BBLIABJIATE OJAapEeHHEIX HIKOIBHHUKOB, BOBJIEKATh HX B HCCIENOBATENBCKYIO JEATENh-
HOCTb H INPHBJIEKATh HX K BAHIIOIHEHHIO HCCIEAOBATENECKUX paboT no ¢u3mke yr-
TyOleHHOro YpOBHSA, BKJIIOYAIOIIHX OCHOBHEIE STANBI POQECCHOHANBHEIX HAYTHEIX
HCCIIeAOBaHMUi, a UMEHHO:

s pa3paboTaHbl IPOrpaMMEL MPONEAEeBTHYECKOrO Kypca, ITO3BOJSIONIEro BEIABHTH
OfapeHHHIX B 061acTH GHU3NKH IIKOIBHUKOB H BOBIEYb HX B HCCAENOBATENLCKYIO
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HeSTeNBHOCTD, YKA3aHHBIN KypC CONEPXKUT KaK MOTHBAIIMOHHYIO COCTaBIIFOIYIO,
OTHOCSIIYIOCK HE TONBKO K HCCIIEIOBATENLCKOH paboTe, Tak H MOArOTOBHTENBHO-
OpVCHTAHOHHYIO COCTABILIONLYIO, HaNpPaBICHHYIO Ha O0yIeHWe IIKONBHHKOB
HeoGX0IMMBIM JULS BEIIONHEHHS HCCIel0BaTeIbCKUX paboT MeToaUKaM, BKIIoYas
KOMIILIOTEPHOE MOJIEIMPOBAHAE Ha OCHOBE YHCIIEHHBIX METO/IOB, ¥ IOMOTAOLIYIO
B BeIOOpE TeM (HampaplieHuit) HcCneOBaHuil B pe3yJibTaTe COBMECTHBIX ycumri
o6yyaeMBIX U 00yJaIOWETO;

e pa3spaGoTAHB! BADHAHTHI COIEPXAHMA H METOIMKHM NPOBE/CHIS 3aHATHH Kypca B
3aBUCHMOCTH OT BO3pAacTa UIKOJNBHHKOB M yCNOBHH NpoBefeHHs 3anstui (¢a-
Ky/ETAaTHBHBIA HITH 3NEKTHBHEL Kypc B QU3MKO-MaTeMaTHYECKOH IMIKONe, Kpy-
KOK IpH By3e WM yueGHOM LEHTpe, JIETHA IIKOoa ! Ip.);

e co3JaH2 METOAHKA OOYyJeHHs WKOJIBHHKOB KOMIEIOTEPHOMY MOJAETHPOBAHHIO HA
OCHOBE YHCJIEHHBIX METO/(0B, HO3BONIOMas Pa3BUBATh HCCIECI0BATEIBCKUE CIIO-
COGHOCTH OJ{apeHHbIX ILIKOJIBHHKOB IPH 06ydeHMH (QH3HKE HA STalaX pelleHHs
33724 [OBHILEHHOH CIOXKHOCTH, IIaHHPOBAHHA, aHAIM32 HATYPHHIX U NpOBE/e-
HMS BEIYMCIIUTEIBHBIX IKCIIEPHMEHTOB. UHCNIEHHEIE METOAB! BKIIOYAIOT HEABHOE
THCIEHHOE HHTErPHpPOBAHHE (B TOM YHCIE YPaBHEHWH IBIXKEHUS), YHCICHHOS
HAXOXIEHHME SKCTPEMyMOB GyHKIHH 1 pemenye ypaBHenui (B TOM ducne TpaHC-
UEHIEHTHBIX) W YHCICHHEI PacyeT CTAaTHCTHYECKHX XapaKTEPHCTUK CHCTEMBI
MHOTHX TeJl B IPOLIECCE €€ SBONIOIUH;

e CO37aHA CHCTEMA IMabIOHOB 3IeKTPOHHEIX TabJHI KaK CpefcTBa pealu3aluy an-
TOPHTMOB PAcYeTOB IPH KOMIBIOTEPHOM MOJACIHPOBAHAM Ha OCHOBE YHCIIEHHEIX
METOJIOB;

e CO3jaHa CHCTEMa IKCIIEPHMEHTANBHEIX HCCIIEN0BaTebCKUX paboT yriIyGIeHHoro
YPOBHS 10 MeXaHHKe, MONEKyNApHo# du3uke, reoMeTpHUecKoll ¥ BONHOBOH OI-
THUKE Ha OCHOBE NPUMCHEHHS COBPEMEHHBIX HUQPOBHIX $oOTO- ¥ BHACOKaMED B
KavecTse H3MEPUTENHHBIX HHCTPYMEHTOB H YHCICHHBIX METONOE IS NIaHHPO-
BAHHA HKCIIEPHMEHTOB H aHANHK32 MOMyYEHHBIX JAHHBIX.

5. DKCIIEpHMEHTAILHO MOATBEPKACHA BO3MOXKHOCTE YCIEIHOr0o PasBATHA HC-
CIIE/IOBATENBCKHX CIIOCOGHOCTE! IKOMEHMKOB, OJAapPeHHBIX B 06N1acTi GHU3NKH, NPH
BEINOJHEHWH HCCIIeNOBATENbCKMX paboT yriyblIeHHOro YpoBHA C TPHMEHEHHEM
KOMITBIOTEPHOTO MOJEINHPOBAHHS Ha OCHOBE YHCIEHHEBIX METOJI0B.

TeoperHyecKasi 3HATHMOCTh PE3YJIHTATOB HCCIIEA0BAHHSA OIPENCIACTCH TEM,
YTO OHH BHOCST BKJIAJ B PAa3BHTUE TEOPETHYECKHX OCHOB PaboTh! € IETPMHU, OJIapeH-
HBIX B 0071acTH QU3HUKH, B YACTHOCTH:

— pacumpeHbl [pEACTABIEHHA O CInocobaX BOBIEYCHHA IUKONBHHKOB B

HCCIEIOBATENELCKYIO AeATeNbHOCTE (popMupoBanue y4eOHBIX Ipynm, BEIABIEHHE

ONapEeHHBIX IUKONBHHKOB BHYTPH JTHX TIPYyNNl Ha OCHOBE MEAarorHHecKoro

HabmoneHHs M BHIGOP TeM HCCNENOBaHMS B PE3yNbTaTe COBMECTHBIX YCHIIHH

obydaromero ¥ 00yyaemoro ¢ yderoM au(pQepeHIHPOBAaHHOrO [OIX0A3 X

y4AIMMCs, TPOBEJIEHHE HCCIEAOBATENECKUX PaboT yriryGneHHoro YPOBHS);
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— pacIMpeHHl IIPe/ICTaRNeH A 06 OpraHH3alHy AedTeNbHOCTH OlapeHHEIX B 06/1acTH
(H3HKU IKONLHHKOB (TIPOBEIEHHE HCCIIENOBATENBCKHX paboT yriry6IeHHOro ypoBHS
€ IPHMEHEHHEM KOMIIBIOTEPHOTO MOXENHPOBAHMS HA OCHOBE YUCICHHBIX METOOB H
B COOTBETCTBHHE € 3aKOHOMEPHOCTAMH H 3TanaMH HpodecCHoHanbHoro GpH3uIeckoro
HCCIICAOBaHNA);

— PpacCIIHpEHbI TIPEACTABJACHHA O CIocobax CO3NaHHs MOTHBALUHM MIKOJBHHKOB,
OfIaPEHHBIX B 00nacTH (H3MKH, (npoBefeHne CIENHATBLHOTO NPONEAEBTHIECKOTO
Kypca, COYETAIONIEr0 MOTHBALMIO YHAIUXCA K YYaCTHIO B HCCHIE0BATENhCKOM
NEeATENBEHOCTH, CIIoco0CTBYIONMEero BpIGopy TeM (HanpaBlieHHi) HeclaeoBaTelbCKUX
paboT u obyuaroniero MeTOIHKaM, HEOOXOMMMEIM JUIS MX BBINOIHEHHS, BKITIOYAs
KOMIIBIOTEPHOE MOJAEITHPOBAHIE HA OCHOBE THCIEHHEIX METOMOB).

Ipaxraveckas 3HAYHMOCTB PE3YALTATOB HCCIAEMOBAHES 3aKIIIOYAETCA B CO3-
JaHHH y4eGHO-MeTONu4ecKoro obece eHHs METOMHIECKON CHCTEME! Pa3BUTHA HC-
CeJIOBATENsCKUX CNOCOOHOCTEH OJAPEHHEIX IUKOILHHKOB NP OOYYeHHH QH3IUKE,
BKIIIOYAOLIEro:

— METOAHMKY OOy4YEHHsS IIKOJIBHHKOB KOMIIBIOTEPHOMY MOJIENHPOBAHMIO HA OCHOBE
YUCIIEHHBIX METOA0B JUIA PEIICHHS 3a/1aY NOBBIEHHOM CIOXHOCTH, ILIAHHPOBAHHS,
aHaIH3a HATYPHEIX H [TPOBENEHMS BEIYHCIUTENBHBIX IKCIIEPHMEHTOB;

— HECKOIHKO BAPHAHTOB IIPOrpaMM HpONEHEeBTHYECKOTO Kypca B 3aBHCHMOCTH OT
BO3pAacTa M yClOBHH 0OydeHHs IIKONBHHKOB, CIOCOOCTBYIONIErO BBIABICHHIO Ofa-
PEHHEIX LIKOAEHUKOB 1 TIPHBICYEHHIO HX K BHIIONHEHHIO HCCIEN0BATENBCKHUX paboT
1o uzuxe yrnyGneHHOro YpoBHS;

~ CHCTeMY 1abIOHOB SNIEKTPOHHBIX TabIHL, peanu3yomuX alrOPUTMbl YHCIEHHEIX
METOMOB Il pEIIeHHs 33[ay MOBBIIECHHON CTOXHOCTH W BBLIIOJHEHHSA HCCIEL0Ba-
TeIBCKUX paboT yriTyGieHHOrO YPOBHS;

— CHCTEMY OJKCIEPHMEHTANIBHBIX HCCIeJ0BaTeAbCKIX pafoT Mo MEeXaHuKe, MOJIEKy-
n2pHOH (QH3KKE, reOMETPHYECKOH H BONHOBO ONTHKE C HCIIONL30BAHHEM HH(PPOBEIX
(GOTO- MM BHAEOKAMEP B Ka4yeCTBE OCHOBHBIX M3MEDHTENBHBIX MHCTPYMEHTOB H
YHCJIEHHBIX METOAOB JUIA INIAHHPOBaHHA 3KCIEPHMEHTOB M AHANH3A NOMYYeHHBIX
JaHHBIX;

— MeToMYeckHe HocoOUs A YYEHUKOB H NeJaroroB Mo NMPOBEAEHHIO MCCIEN0Ba-
TeNBCKHX paboT yTiIyOJIEHHOro ypOBHS 110 (U3HKE C UCIONB30BaHHEM YHCICHHBIX
METOJOB M 3KCTEPHMEHTOB C NpHMEHEeHHeM COBPEMEHHBIX LM(pPOBBIX HOTO~ WM
BHJCOKaMep.

ITpuMeneHHe pa3pabOTaHHBIX B XORE HCCIENOBaHHS YUeBGHO-METOAHYECKHX
MAaTEpHAIOB MO3BOJIET PA3BHBATH HCCIEJOBATENBECKHE CIIOCOOHOCTH ONAPEHHEBIX
IIKOJIEHHKOB NpH 00yuenun HH3UKe.

Anpobanns 1 BHeApPeHHE Pe3yILTATOB HCCIeJOBAHUS

OcCHOBHEIE NOTIOXXEHHI JHCCEPTAaLHOHHOI0 HCCIENOBAHU HEONHOKPATHO 06-
CYXHAIHCEL Ha KOH(DepeHIHsX, B TOM JUcie:

— MesxnynapoaHas HaydHO-MeTonuyeckas koHdepeHuus «Duinueckoe obpazosa-
Hue: npobiemsl B nepcnexTHBbl pasBuTs», MIITY, Mocksa (2007, 2008, 2009,
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2010, 2011, 2012, 2013, 2014);

— Mexnaynaponuas koHdepeHumns «PH3MKa B CHCTEME COBPEMEHHOTO obpa3oBaHuI»
®CCO (C.-Tletepbypr — 2003, 2005, 2009, Bonrorpan — 201 1);

— MexnyHaponHas yyeGHO-MeToamdeckas kon¢epeHiys «CoBpeMEHHBIH buzHye-
ckuit npaxtakym» (Mocksa — 2004, Bonrorpaa — 2006, Actpaxans — 2008, Mocxsa
—-2012);

— Hayunas xondepennus «JloMoHocoBckue uTeHms. CeKnus QUIMKHY, Mocksa,
MI'Y um. M.B. Jlomosocosa (2004, 2006, 2007, 2008, 2009, 2011, 2012, 2013);

— Beepoccuiickuii cpe3 yauTenet ¢pusuku 8 MI'Y, Mocksa — 2011;

— Bceepoccuiickas xoHbepennus «HeoGpaTumsie IPOLECCH B IPHPOAC M TEXHUKEN,
cexrus «MeToauka rpenonaanis ¢Gusukuy, MITY um. HO. Baymana, Mockea
(2011, 2013);

— Konepenims yuutened mxoi u npenopasateneii MI'Y «Hossie ofpazosa-
TenpHbIe nporpammsl MIY u mkonsHoe o6paszosanue», Mocksa (2012, 2013);

— Hayuno-npaxtuyeckas xoHpepeHus «Hama HOBast IIKONa: IPasH COBEPLIEHCTRO-
Banus», MUOO, Mockea —- 2011;

— Beepoccuiickas Hay4HO-TIpakTHIeckas KoHepeHuns «DH3uKa U ee NPenoaaBanue
B KOJE U B By3e» (EMenbiHOBCKHE YTeHHA), MapuiCKHi TOCYNapCTBCHHBIR YHU-
Bepcurter, Momkap-Ona (2011, 2012, 2013);

— Beepoccuiickas Hay4HO-IIPaKTHYECKas KOHpepeHIs «PH3nTIecKoe obpazoBaHue:
Nearoruyeckie HeCeloBatust i HHHoBalmm, Mpkytek—2011;

— MeXayHaposHas HayqHO-IPaKTHYeCKas KoHdepenuus «MojiepHu3anya poccuii-
ckoro ofpasoBanus: IpoGeMsl H NepenekTHBED, Kpacnonap — 2012;

— Mex/TyHaposas HayJHO-TIpaKTHIecKas Kondeperis «Hayka u COBpPEMEHHOCTEY,
Hosocubupek —2012;

— MesxayHapoasas HayqHO-IIpaKTHYeckas Koudepenums «llcuxororns u menaro-
FHKA: METOJMKA M IPOONEMBI IPaKTHIECKOro npuMeHerus», Hosocubupek — 2012.

KpoMe 9Toro, pe3y/sTaThl HCCNIeA0BaHHs GBUTH ONOKEHBI H 00CYXCHSL:

— Ha MeToxHYecKUX cemmHapax kadenps: Obueit Gusukn Gusmaeckoro GpaxKynbTeTa
MI'VY um. M.B. Jlomorocosa B 2011, 20121 2013 rT,;

— ua exerofHoil KordepeHMu yauTeneil — nobeaurenei konKypea Qonaa «/luna-
ctas» 282012 1;

— B Jletneit mKone s yuurenei dusmky Ha dpusmdeckoM daxyrsrere MIY um.
M.B. Jlomonocosa ~ 2013 r;

— B JleTHei1 onuMOHanHoi pu3HKO-MaTeMaTidecKoit mxone B 2013 r.

Pe3ynbTaTsl HCCeNOBaHAsS BHeApenb1 B BeuepHel Qu3mdeckol IIKoe NpH
duzimieckom daxymsrere MI'Y, TBOY nuuee «Bropast mkona», MOCKOBCKOM ro-
POJICKOM JBoplie JeTcKoro (ioHomeckoro) TBopuectsa (MI' IAO)T); Jlerneit
ONMHAMITHAHON (QH3MKO-MaTeMATHYECKOH MIKONE, nposogumoit I'BOY «llentp mena-

2 http:/fwww.dynastyfdn.com/news/876; http://video.elementy.ru/dynasty/ Lectofs_2012.pdf
3 http://olphys.ru
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FOTHECKOT0 MacTePCTBaY AenapTaMenTa o5pasoBaHus I. MOCKBEL.

Ha 3amuTy BhIHOCSTCS CJIEQyIOIHE TI00KEHH S,

1. Pa3sutHe ucclefoBaTeNBCKHX CIIOCOGHOCTEH OZapeHHEIX IIKONBHUKOB NpH
00y4eHuH (u3lKe BO3MOXKHO Ha OCHOBE BKITIOUEHHS HX B HCCIIEN0BATENBCKYIO Jes-
TCBHOCTE M BBINTOJHEHHS HMH HCCIIE[0BATENBCKUX pabOT B COOTBETCTBHH C TOTHKOH
HayHOrO HCCICAOBAHHUA B OGNACTH (U3HKH, IPH AKTHBHOM IIPHMEHEHHH KOMITBIO-
TCPHOIO MONETHPOBAHMS HA OCHOBE YHCIEHHBIX MeToL0B. Ocobasi ponb KoMmBio-
TCPHOIO MOZICHPOBAHMSA HA OCHOBE YHCICHHEIX METOJOB B aJATHPOBAHHOM s
obmero cpexHero 06pa3oBaHis BHAE ONpeaenseTcs IIPHBHECEHHEM C €10 IOMOIIBIO
BEICOKOIO YPOBHA CYOBEKTHBHOH HOBM3HEI Pe3yJETATOR HCCIIEAOBAHMS, OCO3HABAC-
MOH CAMHMH IOKONBHHKAMH, H CO3AHHEM CHTYalHH ycrnexa B HCCIIEIOBATENLCKO
ACATENbHOCTH KK BaXHEHUINX YCI0BUI GOPMUPOBAHHIS YCTOMYHBOMH TONCKOBOMH aK-
THBHOCTH ORAapPEHHBIX IIKOJILHUKOB.

2. Jins ycnemHoro pasBUTHA UCCNENOBATENbCKHX CIOCOBHOCTE OJ(apeHHbIX
UIKONBHUKOB TIpH 0Gy4eHUH GU3HKe LeNecooBpasHO COYETaHHME MONIOTOBKH K MC-
CIIeOBATENBCKOM AEATENBHOCTH H Y4€GHBIX 3aHATHIH MOTHBALHOHHOIO Xapakrtepa B
CHElHANLHOM NPONE/IEBTHIECKOM KypCe, Ha 3aHATUHSX KOTOPOTO IIPOHCXOHT BBISB-
JICHHE ONAPCHHBIX WIKONLHUKOB, OCYIECTBIAETCSA OOYdeHHE METOMaM, HeoOXOH-
MEIM JUL BBITONHEHMS HCCIEIOBATENbCKUX PaboT yrilyGIeHHOTO YPOBHS, BKIIOYAs
KOMIILIOTEPHOE MOZIETHPOBAHUE HA OCHOBE WHCIEHHBIX METO/IOB, H BHIBOP TEMBI pa-
60T ¢ nocnenyrommM KX BEMONHeHHeM. JaHHsI KypC pemaeT B eNHHCTBE 337391
hOPMHPOBaHHST MOTUBALMH K U3YHEHHIO QUIHKH B LENIOM, TIOArOTOBKH YYAIMXCH K
HHTENICKTYaNbHEIM COPEBHOBAHHSM PA3HOTO YPOBHA M BOBIEYEHUS MX B COBCTBEH-
HO HUCCIIENOBATENLCKYIO NEATENBHOCTS.

3. PassuTHe HCCIIeI0BATENLCKHX CIIOCOBHOCTeH OJlapeHHEIX B obyacTi GU3HKH
IUKONBHHKOB 1IENeCO06Pa3HO OCYINECTRIATh NO3TAIHO B CIEAYIOWeH MOCIeI0Ba-
TENBHOCTH:
~— O3HAKOMHUTENEHBIH 3TaN — HANPABNEHHEI HA BELIBICHHE OAPEHHEIX MIKOMbHHKOB
C MOMOMIBIO PENIeHHs (U3HHUECKHX 3a/ad pobreMHOTo XapakTepa (B cootBeTCTBUM
C BO3PAacTHBHIMH OCOGEHHOCTAMM YHaINUXCsl) U TIO3BOJISIOLIHI NpeJBapUTENEHO OMl-
PEICIHTD IPYTIITY yHAIIMXCH, MOTHBHPOBAHHEIX K BHITONHEHHIO HCCIETOBATENELCKHX
pabort yrny6ieHHOro ypoBHs;

— OPMEHTHPOBOYHEIH 3Tall, IPOXOAIUIA B POPME 3aHATHI POENEeBTHIECKOro Kyp-
¢a C pemenneM NpOGIEMHBIX 337124 MBEPIEeHTHOTO THIA | 3aBEPILIAIOMINICS BHIGO-
POM TEMEI HCCIIENIOBAHHS € yIETOM HHANBHAYAIBHEIX 0COGEHHOCTE  MIKOIEHUKOE;

~ HCCIIEIOBATENECKHH JTall, COYETAOIIHH NPOOIIKEHNE 3AHATHIT IPONeAEBTHYECKO-
TO Kypca ¢ BRIIONHEHHEM HCCIENOBATENBCKHX PaboT YIIy6neHHOTO YPOBHS HHIU-
BHZLYaIHO WIH HeBONBIIMMH IPYIINaAMH IIKONBHUKOB;

— MTOTOBBIi 3Tall — 3aBEpUICHHE HCCIENOBATENBCKHX PaboT H Hx IpEe3EHTALIA.

B pamxax meTomuueckoif CHCTEMBI Pa3BUTHS HCCIEOBATENBCKIX CIIOCOGHO-
CTei OfapeHHBIX MKONBHHKOB LeNecooBpasHo MpUMeHeHHe mudpossx GoTo- HiH
BH/COKaMEp B Ka9ECTBE OCHOBHBIX H3MEPHUTENBHEIX HHCTPYMEHTOB IIPH NPOBEECHUA
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HATYPHBIX SKCHEPHMEHTOB H KOMIIBIOTEPHOIO MOJCTHPOBAHMS Ha OCHOBE THCICH-
HBLIX METOJIOB JJIS BEMMHCIHUTENBHBIX DKCIIEPHMEHTOB, IITAaHHPOBAaHHA H aHAIH3a Ha-
TYPHBIX.

4. KOMIUIEKC CpeACTB Pa3BUTHs HCCNENOBATENLCKUX CROCOGHOCTEH ofapel-
HBEIX DIKOJBHAKOB B 007acTH (H3HKH MOXET BKIIOYATh AJIrOPHTMBI pacdeToB Ha
KOMITHIOTEpaX Ha OCHOBE 9HCIICHHBIX METOJOB, PEAM30BaHHbIE Ha Gase JICKTPOH-
HEX Tabnun (MS Excel, Open Office.org Calc u 1p.), A35IKOB IPOrpaMMHUPOBaHHA
(Basic, Pascal, Matlab u jip.), a Taxxe nudpossie GoTo- 1 BHACOKAaMePHl, HCIONb-
3yeMble B Ka4eCTBE OCHOBHBIX H3MEPUTENBHEIX HHCTPYMEHTOB NIPH MPOBEACHHH Ha-
TYPHBIX 9KCIIEPUMEHTOB.

5. JUIsi AMAarHOCTHKM YCIENIHOCTH Pa3sBHUTHS MCCIEOBATENBCKUX CIIOCOGHO-
CTeil 1IKONBHAKOB, OJAapeHHBIX B 061acty PH3NKH, 11e1ec000pa3Ho KOHTPOIHPOBATh
pa3sBHTHE KOHBEPIeHTHOrO MBIHIDIEHHS, OLEHHBAEMOrO IO YCIEUIHOCTH PCIICHHS
ONUMIHaAHEX 337134 (33124 [OBBIIICHHOH TPYAHOCTH), AUBEPreHTHOrO MEIIUIEHHA,
OLIEHHBAEMOT0 IT0 CTPEMIIEHHIO pemaTh 3aAa4H JUBEPTEHTHOIO THUIIA U YCISUTHOCTH
HX pEIlIeHHS, a TAKKe YCTOHYHBYIO TOHCKOBYIO aKTHBHOCT, OLCHHBAEMYIO MO yH4a-
CTHIO IIKOJNIBHHKA B HCCNEHOBATENHCKOM NEATENHOCTH, BKINIOYAst BRIMOJHEHHE HC-
ClleIOBATENECKUX paloT yrayOneHHoro yposHs.

Crpykrypa H 00BeM paboTsl. J{ucceprau#st COCTOHT U3 BBEICHHUA, JETHIPEX
naB, 3aKmodeHus H 28 npunoxenuii, cogepxxur 111 pucynkos u 88 Tabnui. bub-
JHOTpaduIecKHii CTTHCOK COCTOUT H3 499 cCHUIOK HA OTEYECTBEHHEIC H HHOCTPaHHEIS
ucrounnky. O6mumil o6beM muccepTaunn — 470 CTpaHHL, B TOM YHCJE OCHOBHOIO
TexcTa — 361 crpanuia.

OCHOBHOE COAEPXKAHUE TUCCEPTAIIUH

Bo BBegenHH 060CHOBaHAZ AKTYaIbHOCTh NpoOIIEMBI Pa3BHTUS HCCIENOBA-
TENBCKUX CIOCOGHOCTEH IIKONFHUKOB IIpH 00y4eHHH bu3HKe, onpenecHbl 06BEKT,
IIpeIMET, €b, FUIOTE3a W 3aJadH JMCCEPTALHOHHOIO HCCIEAOBAHUS, PACKPHITHI
Hay4Has HOBH3HA, TEOPETHYECKAs M IIPaKTAIecKas 3HAYHMOCTEL pe3yIbTaToOB MCCIe-
nopanus, cOpMyIMPOBAHBL MIONOKEHHSA, RHIHOCUMEIE HA 3a0IMTY, PUBCACHEL CBE-
JIeHHA O TTyOauKaHIX 110 TEME HCCTIE/IOBAHMS.

B nepsoii rnage «Coctonnue npoGiesmpl pasBHTHA HCCIeAOBATCILCKHX
cnocofuocTeii o apeNNbLIX MIKOJIBHHKOBY NPOaHANTUIHPOBAHE H KOHKPSTH3HPOBa-
HEI IPHMEHHTETBHO K 06yYeHio QH3NKe NOHATHA KUCCNENOBATENBCKHE CIOCOGHO-
CTH», KHCCIEI0BATENbCKAS AESTENBHOCTE», «AETCKasd ONapeHHOCTE» H Jp., KOTOphe
4acTo ynoTpeOIsoTcs B NEAArorudeckoi M NCHXONOTMYECKOH NHTepaType, HO 1o~
HHUMAIOTCS HEOAHO3HAYHO.

HccmenoBaTesnbeKas JEATENBHOCTE SBNsieTcA 0COOBIM BHAOM HHTEIUIEKTYallb-
HO-TBOpHECKOH HeSTENEHOCTH, IOPOXaeMOH TMOHCKOBOH &KTHBHOCTBIO H BKITIO-
yaolueii B Ka4ecTBE OCHOBHOI'O MHCTPYMEHTa B3aHMOJAEHCTBHE NHBEPreHTHOro U
KOHBEPreHTHOTO MBIIUIEHHS.

WccnenosarenbCckie CIOCOBHOCTH KaK CIOCOOHOCTH, HeoDXOIMMEle AN HC-
CIIeJIOBATENbCKOM NEATENBHOCTH, SBISAIOTCS MHTEIPATHBHEIM CBOACTBOM IMICHXHKH,
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¥X OLlEHKa TpeGyeT NPHMEHEHHs HECKONBKUX NOKa3aTenel, BKIouas YPOBEHb IHOHC-
KOBOMH aKTHBHOCTH, Pa3BHTOCTh KOHBEPTEHTHOTO H AUBEPIEHTHOIO MBIULICHHA. YaH-
THIBAx HEOHO3HATHOCTL MONYYaeMBIX OLCHOK IIPH ONpEACHeHHH HCCIIEN0BATEN b
CKHX CIIOCOOHOCTEH, CrellyeT OpHEeHTHpOBaThCA He Ha ONHOKDPATHEBIR TECT, a Ha
JOJITOBPEMEHHBIE HAOMFONEHUSA 32 IEATENFHOCTHIO [IKOIBHHKOB.

Ha 3anatuax no ¢usuxe MoxHO 0XHaath TIPOSIBIICHHS TAKUX KAYECTB yUEHH-
KOB, CBUACTENLCTBYIOIIMX 00 HCCIEOBATENBCKHX CTOCOGHOCTSX, KaK JFOBO3HA-
TENBHOCTD, BEICOKHH yPOBEHb Pa3BUTHS JIOTHIECKOTO MBIIUIEHHS M ITOBBIUEHHEIH
HHTEPEC K «JHBEPreHTHBHIMY 3a1auaM.

Crpyxtypa mccnenoBarensckoit paGoTsl IIKONBHMKA HOIDKHA GHITH nonobua
CTPYKType IIpoheCCHOHANBHOM HaywHOM paGoTh! B BKITIOYATE CIIEIyFOIIHE OCHOBHEIE
3TaIlbI:

— OCO3HaHHe NPO6IIeMBI HAa OCHOBE HaGIOACHHS H IOTHYECKOro AHATHIA taxros;
— IOCTaHOBKa NpoGNeMEl, pOpMyTHpOBKa THIIOTE3, HX APHOPHAs IIpOBEpPKa;

— IUTAaHHPOBAHHE U IIPOBEIEHNE IKCIIEPHMEHTOR;

— @HANM3 IOy eHHBIX JaHHBIX, yCTAHOBIEHHE HCTHHHOCTH THITOTE3bL;

— IIPEACTaBTIEHHE ITOYYEHHEBIX PE3YNBTATOB B BHJIE IIPE3SHTAIIHIA;

~ ITaHKPOBAHHKE NANBHEHIINX HCCIEAOBAME C yIECTOM NOMYYEeHHBIX PE3YIbTATOR,

B rnase oTpaxkeHB! HCTOPHA Pa3BHTHS B3IVIAAOB HA npo6ieMy OQapeHHOCTH U
COBPEMEHHOE COCTONHHE ITOro Bompoca. B kauecTre ocHOBEI anst paspaboTki MeTo-
IHIECKOH CHCTEMBI Pa3BUTUS MCCAENOBATENLCKHX CHOCOBHOCTEN yJamuxcs, oaa-
PEHHEIX B 06nactu $usnky, npunsrta «Pabouas KOHLenus OIl@PEHHOCTHY, pa3pabo-
TaHHasl IPYTINOH OTEYECTBEHHBIX yYEeHBIX 1101 pyKosoacTeoM JI.B. Borossnenckoii u
B.JI. lllagpukosa.

HeTckast OnapeHHOCTh — 3TO CHCTEMHOE KAYECTBO IICHXHKH, KOTOpOE onpexe-
JIACT BOIMOXHOCTE NOCTH)XEHHS YeNIOBEKOM GoMNee BHICOKHX, HE3AYPS/HEIX Pesyilb-
TaToB B OZHOM HJIH HECKOJIEKMX BHIAX JESTENEHOCTH MO CPAaBHEHHIO CO CBEPCTHH-
kaMH. ONapeHHOCTE — 3TO He CTAaTHYecKad, 4 IUHAMHIECKAs XapaxKTepUCTHKA, KOTO-
pad CymecTByeT TONbKO B pasBUTHH. ONapeHHBIH IKONLHHK BBIAENSETCS SAPKUMH,
HHOIZa BEIMAFOIHMMHCS NOCTHXCHHAMH B TOM HIH HHOM BHIE AEATENbHOCTH, B KOH-
TEKCTE NAHHOTO HCCNE0BAHUA — B 00/1aCTH (PU3NKH.

OnaperHOCTb SBIAETCSA HHTEIPANBHBIM NPOSRNEHHEM Pa3HBIX COCOGHOCTEH B
LEAX KOHKPETHO! NesTentbHOCTH. X0 H Pe3y/bTaThl AEATENbHOCTH 3aBHCAT OT Ie-
neid ¥ MOTMBOB €€ BBINONHEHHUS. JIns OnapeHHbIX eTell LeMH NesTeNbHOCTH JIeXaT
BHYTPH CaMOH JeSATeNBHOCTH H He CBS3aHbI C BHELIHEH OLeHKOMH AeaTebHOCTH. Bi-
SABNICHHE O@PEHHBIX AETeH HEBOIMOXKHO C NMOMOMIBIO KaKOro-IuG0 OTHOPAa3OBOrO
TECTHPOBAHKA U TPEOYET MPONOIDKUTENLHOrO HAGMOMEHHS 32 PAIBHTHEM KOHKpET-
HOTO YYeHHKa.

PaccMoTpeHsI Bo3MOXHbIE HOPMBI OpraHM3anuH yaeGHOH paboTst ¢ ojlapeH-
HEIMH ZieTbMu. Cienan BEIBOJ O TOM, 4TO Haubolee pannonansHoH GopMoi opraHu-
3auK ABIACTCS CIEMYIOWAs NOCNEN0BATENBHOCTE 3aHATHIL: JeKUMH (PEnpoNyKTHB-
Has (opma obyueHus) — ceMuHaphl (IpoAyKTHBHAs dopMa o0y4eHus) — caMmocTos-
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TeNnpHAs HCCleAoBaTenseKas pabora (uccneorarensexas Gopma oSyueHns).

Iarnee B nepBoii rnaBe NpoaHATH3HPOBAHBI CYLIECTBYIOIHE TEOPETHYECKHE H
NpaKTHYeCKHe TIOAXORBI K mpobiieMe pa3sBHTHA HCCIENOBaTeNbCKMX crnocobHocTei
OJIaPEHHEIX IUIKONEHUKOB. AHAIN3 TIOKA3aJl, YTO CYINECTBYIOMIHE METOOHKH BEIIIOJ-
HEHHs HCCIE0OBATeNECKHK paboT OPHEHTHPOBAHEl, B OCHOBHOM, Ha CPEIHHH ypo-
BeHb YUEHHKOB H HE OTBEYaloT B ITONTHON Mepe 3alpocaM OAapeHHbIX ITKONEHHKOB.
TaxuM o6pazoMm, NpoBeeHHEI AHANH3Z JHTEPaTypHl 03BONAET CHENaTh BEIBOL O
TOM, B HACTOAIIEE BPEMs CYIIECTBYET ITOTPeGHOCTE pa3paboTKH METOAHIECKOH CHC-
TEMBI Pa3BHTHA HCCIICROBATENBCKHIT CTOCOOHOCTEH 0JJapeHHBIX IIKOJNIEHHKOB.

Bo BTopoii rinase «TeoperHueckne OCHOBBI PAa3BHTHS HCCJIE0BATENBCKHX
cnocobHocTel ogapeHnbIX MKOJIbLHHKOB IpH 00yyeHnH (pH3HKe» Ha OCHOBE PO~
BeJIEHHOI'0 aHAJTH32a TICHXONOTo-TIeAarorHIecKoi JINTepaTyphl ONpeeNieH TuIl pabor,
B HaubGonplueil cTeneHyu CHOCOGCTBYIOLHH Pa3BUTHIO HCCIIEXOBATENBCKHX CIIOCO0-
HOCTeEil OapEHHBIX IIKOMGHHKOB MPH 06y4eHHH (PH3HKE — KHCCIEN0BATEIbCKIX pa-
60T yriyONeHHOro YPOBHA It0 GH3HKeED.

B pabore 06ocHOBa#a HEOOXOZHMOCTE II03TANHOIC BOBJIEYEHHSA KOIBHHKOB
B HCCNENOBATENRCKYIO 1eSTeNsHOCTh. IToKa3aHo, 9TO yClelrHOMY BOBIEYEHHIO Ofa-
PEHHBIX IKOILHHKOB B HCCNEJOBATENLCKYIO IEATENBHOCTE CHOCOOCTBYET NpoBee-
HHE TPOTEAEBTHYECKOTO Kypca, KOTOpPHIH pelllaeT OMHOBPEMEHHO JIBE 3a/a9H:

— HOArOTOBUTH MIKOJIEHUKOB K BGIIOIHEHHIO CaMOCTOATENBHEIX HCCIEN0BaTENbCKIX
paboT yriayGieHHOro YPOBHS U IOMOYL BHOpaTh TEMY HCCIIEN0BATENLCKOH paboTsl;
— JIaTh MIKOMBHHKAM OTIpeAe/eHHbIe 3HAHHA H YMeHHs (KOTOphIE HAlIPAMYIO MOTYT
OLITh He CBS3aHBI C HCCHEA0BaTeNbCcKol paboToii), KoTopele ObUTH OB MHTEPECHE! H
T107IE3HEI IKOJILHUKAM, Jia)Ke B CIyJae eClIH OHH HE CMOTYT BRIOpATh TeMy UL CaMo-~
CTOATENBHOH HCCneA0BaTeNbCKOH paboTsl.

Pemrenrie BTOpOI 33/ladd WMEET MOTHBAOMOHHOE 3HadEHHE, ITOCKONBKY
IIKOJIBHHKH, CKOPEE BCETo, He MIPOBORUIH HCCIeA0BaTeNbCKUX pabOT U HM CIIOKHO
cpasy BuIOpaTs TeMy H HadaTe paboTty Oe3 NpeAcTaBIeHHs] O MeTo/lax HCCIeNOBaHHA
U MX TPYAOeMKOCTH. B 33BHCHMOCTH OT ycnosu#l oOydeHHS, MOTHBalIHOHHAS CO-
CTaBJIAOMAT METOAMECKOH CHCTEMBI MOXET GBITEH NOCBSAINEHA:

— MONTOTOBKE K ONUMIHAIAAM — DEIUEHHIO TEOPCTHYECKHX 3aJay IIOBBIIIEHHOH
CIIOMHOCTH, B TOM 4HCIe 33134, TpeOyIoIuero YacTHYHO-IIONCKOBOTO MeTona oby4e-
HHS;

— 06y4eHHI0 Ha YIJIyONEHHOM YPOBHE BBITOJHEHHIO 3KCIIEPHMEHTAIBHEIX paGoT
(duzmdecKuil TPaKTHKYM), B TOM YUCHE NOATOTOBKA K PENICHHIO 33139 SKCIEPHMEH-
TansHoro Typa BOO, noxroroeka k Typuupy fonsix ¢usuxos (TIOD) i xp.;

— 3aHATHAM B CTHIIE «3aHHMATEIBHAS QHIHNKa;

— 3HAKOMCTBy C COBPEMCHHBIMM JIOCTHKCHHAMH HAayKH H TEXHHKH (HaydHO-
NOINY/SPHEIE IEKIHH W JOKIaB, CAeNaHHble Y4eHBIMH, CTYJACHTaMH, aclIHPaHTaAMK
WIH CAMUMH MIKONLHUKAMHE).

OGyu4eHHe MKONBEHUKOB MOXKET OBITh Pa3feNieHo Ha CHEIYIOUIME STalbl:

1) HadansHO — O3HAKOMUTEIBHEIH 3Tall, TXE NPOUCXOANUT 3HAKOMCTBO IKONLHAKOB C
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KYPCOM, M NIAI0TCsl Ha4albHElEe 3HAHUS, HeoOXxomuMble 111 nansHelimeit paboTsI, Ipu
OTOM 32HATHS MOTYT BbITh, KaK NPOXYKTHBHOTO, TaK H PENpOAYKTHBHOIO (JIEKHHOH-
HOIO0) THIR,;

2) OpHEHTHPOBOUHEIA 3Tam, Ha KOTOpOM NPOXOIAT 3aHATHA B PaMKaX o6bsRICHHO
LCJIH Kypca ¢ IPHMEHEHHEM, B OCHOBHOM, TIPO/yKTHBHEIX ¢dopm obGydenns (cemuna-
P5I) H HATHHAETCS BEIGOD TEMEI HccnenoBarensCKoi paboTsrs;

3) HccnenoBarensckyit 1amn, Ha9IHHAIOMMHCS moce BHIGOpa TeMul (nanpaBnenus)
HMCCIEN0BATENBCKOMH PabOThl, HA KOTOPOM IIKOMBHHEK MOXET NIPOOIXUTH 06yeHue
Ha Kypce H OHOBPEMEHHO BEHIIOIHATE HCCIIeIOBATEINIBCKYIO paboTy, a MOXeT nojHo-
CTBIO IEPEKIIOYUTECS Ha HCCNE0BATENECKYIO pabory;

4) UTOrOBSIi — 3aBepIeHUe HMCCIIeNIoBATENbCKOM PaGoTHI M e€ Mpe3eHTalHs, 06BMHO
B BHJIC NIPOH3HOCHMOIO HIIM CTEHJOBOIO NOKNANa Ha KoHQepeHuHaX (KoHKypcax)
TIPOCKTHO-HCCNIEROBATENBCKUX PaBOT MIKONEHHKOB, NOABENICHNE HTOTOB H 06CY X Ie-
HHE BOSMOXHOCTH NPOJOIDKEHHA HCCIE0BATENBCKOM IEATeTBHOCTIL.

BaxxHo 3ameTHTH, YyTO BEIOOP TEMbI UCCIIe0BATENBCKOH paboTEl JoMmKkeH npo-
H3OHTH B P€3ylbTaTe COBMECTHOM paGoTH yaHTeNs 1 Y4YE€HHKA.

Hasee B ccepTanmu paccMOTpEHE! OCHOBHEIE 3TaNEl BLITOTHEHUA HCCIENO-
BaTeNsCKOH paGoTH! yruTyGneHHOro yposHs, 00CYKNICHB! BO3HHKAIOIHE OPH 3TOM
poBeMEI H 06PHCOBHIBAIOTCS IYTH KX PEIUICHHUS.

Ocoboe Brumanne npu stom yheneno O0GOCHOBAHMIO BaXHOCTH 0GydeHHs
HIKOJBHHKOB ~ afaNTUPOBAHHOMY HA  IIXOJBHOM YPOBHE  KOMIBIOTEPHOMY
MOIICJHPOBAHMIO HA OCHOBE HYHCIEHHBIX METOJOB, TIO3BOMASIOIIETO O0ECIEIHTD
BEICOKHH YPOBeHh CYOBEKTHBHON HOBM3HLI M YCTIEIIHOCTH IIPH  BEIIONHEHUH
HCCIIER0BATENBCKUX paboT YrTyGIeHHOro ypoBHS.

Ha ocnopaxuu nposeneusoro TEOPETHYECKOro aHaH3a B paGoTe Gpopmynupy-
C€TCA KOHUCNUAS METOANYECKOH CHCTEMbI Pa3BUTHS HCCIENOBATENbCKHX crocobHo-
CTEH OfAPEHHBIX UIKONBHHKOB PH obyveHnn dusuxe.

1. PasputHe mccnenoBatensckux cnocoGHOCTE R WKOJIBHUKOB, ONApeHHEIX B
00nacTi HU3INKW, BKIIOUAET Pa3BHTHE HX KOHBCPIe¢HTHOI'O M JUBEPreHTHOrO MEIII-
JICHHA U II0MCKOBOH aKTHBHOCTH, H MOXET IIPOHCXOIHTD IpH IPHMEHEHHH NPOXYK-
THBHBIX (JOPM U MeTOOB 06yuenus, npudeM Haubonee AelCTBEHHBIM SBISCTCS Bbl-
TIOIHEHHE YHAlMHMHCS CaMOCTOSTENBHBIX HCCIEN0BATENbCKIX pabot yriy6nennoro
YpOBHS.

2. Jins BHIABNCHHS IIKOIBHUKOB, ONapEeHHBIX B 061acTH (QHU3MKH, H BoRNeye-
HIL UX B HCCIIENOBATENLCKYIO AESTENBHOCT Henecoobpasto TIPOBeAEHHE CHELHANE-
HOTO NpONeeBTHIECKOro Kypca, CollepiXKaHie H MOTHBAIIHOHHAN COCTABIAIONIAA KO-
TOPOTO 3aBHCAT OT YC/IOBHH 00yueH s, Ha 3aHATHAX KOTOpOro MIKONEHHKH 00y4aIoT-
Cs METONIaM, HeOOXONHMEIM Ui BEIIONHEHHS HCCITEROBATENECKIX pabor yriybnen-
HOTO YpOBHS, BKIIOYas HCNONB30BanKe IMGPOBEX (HoTO- HAn BHJEOKaMep B Ka4ecT-
BE M3MEPHTENBHBIX MHCTPYMEHTOB H KOMIBIOTEpHOE MOJIeNHpOBaHKHEe HAa OCHOBE
“HCIICHHBIX METOJIOB, BRIOHPAIOT TEMbI (wanpapneHus) HecaenoBanHil B pe3yJarTate
COBMCCTHEIX YCHITHH 06Y4aIOIIEro H 0Gy9aeMEIX C Y4ETOM JTHUHOCTHEIX MCHXOJIOT0-
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He/arorudeckux ocobeHHoCTeH 00yqaeMbIX.

3. ConepiaTe/sHbL KOMIOHEHT NPONeeBTHIECKOro Kypca MOJDKEH BKINO-
4aTh KONMYECTBEHHEIE 3a[adH HOBBILIEHHON CIOKHOCTH, KOTOPBIE MKONBHHKH MOT-
au 651 pemiaTh Kax B ofmeM Buae (aHATUTHYIECKH), TAK ¥ YHCIICHHBIMA METOZAMH.
ONTHMAIBHO, YTOOLI ONYUCHHEE PellleHHs MOTJH GbITh MPOBEPEHB! IKCIIEPHMEH-
TaIBHO.

4, Jlng oBecrieueHHs BBICOKOTO YPOBHA cyOBeKTHBHOM HOBH3HBI HCCIENO0Ba-
TeNECKHX paboT YrTy6neHHOro ypOBHS H YCIEIHOCTH €€ NPOBeCHIS HIKONBHHKAMHU
Ha BCeX 3TaNax, BOCPOH3BOAANIMX OCHOBHEIE 3Tallbl poQ)eCCHOHANBHOTO HCCHEeN0-
panms (BHAeHHE NPOGIEMBl — IOCTAHOBKA 3a/{a9H — BHIBIDKEHHE HIIOTE3 — ILTaHH-
POBAHHE IKCIEPHMEHTa — IPOBE/ICHHE JKCIIEPHMEHTA — AHATH3 OJTYICHHRIX JaHHEIX
— Mpe3eHTAlHS PE3YJIETATOR) He1eCO06pa3HO IPUMEHEHHE KOMIIBFOTEPHOI0 MOJETH-
pOoBaHHs HA OCHOBE THCIEHHEIX METONOB.

5. VccreioBaTenscKue paboTsl yRIyOneHHOr0 YPOBHA J0JOKHEL 3aBEPIIATECA
NIPE3eHTANMAMY YYAIMMUCH HTOTOB HCCHENOBAHNA (ycTHBIE HIXA CTEHAOBHIE AOKIa-
ZBl M AIp.), ABJAIOMMXCS BOKHEAIINMH COCTaBILIOMHMH HCCIIe10BaTeIbCKOMN Hes-
TeTBHOCTH, JAIOMHe BO3MOXHOCTh TNONYYHTE BHEIIHIOIO OLEHKY CO CTOPOHBI XIOpH
¥ CBEpCTHHKOB, NPHOOPECTH ONHIT MOATOTOBKM JIOKNaAg, OTBETOB Ha BOXNPOCHL, Ha-
YYHO# MUCKYCCHH H, KpOME TOTO, YIO3BONIAIOLIME NOTYIUTE HOBYIO HHGPOPMALIHIO, B
TOM WHCIIe, B BU/E 3aMEUaHHil M MoxenaHui K cBoei paboTe, KOTOPYIO Y4Jaluuics
MOKET BIIOCTECTBUH HCTIONB30BATS A MPOJOIIKEHHAS paboTsl, IT0 ocobeHHO BaX-
HO JUTA OAPEHHBIX IIKOIBHAKOB, 0G/IA/AIOINX BEICOKOH HAJICATYaTHBHOH aKTHBHO-
CTBHIO.

6. KoMIIpioTEpHOE MOASIHPOBAHHE HAa OCHOBC YHCIECHHBIX METOJOB ABMACTCS
5¢beKTHBHBIM HHCTPYMEHTOM, II03BOJLTIOIMM NIPEOJONETh cnabocts MaTeMaTHye-
CKOTO alMapaTa WMKONEHUKOB [P PEICHHMH 3a/1ad HOBBITIEHHOH CIIOXHOCTH, TIPOBe-
JIeHUH BEIYUCIHTETLHOTO JKCIIEPUMEHTa, Ha 9Tane IIIaHKPOBAHUA HATYPHOIO KCIE-
PUMEHTa H NIPH aHAJIH3€ [ONYYEHHBIX Pe3ybTaToB. KoMIneioTepHOE MOACIHPOBAHHE
MO’KET OCYTMIECTBIATECS € IIOMOIIBIO S3IKOB POrPaMMAPOBAHMA WK © MOMOIIBIO
3MEKTPOHHBIX TAGJIHIL, eCIH MKOJBHUKH HE BIAJICIOT A3BIKAMH IIPOrPaMMHpPOBAHIL

7. Jina mpeomonenus NpobleM, CBA3AHHBIX C OTCYTCTBHEM y LIKONLHHKOB
BO3MOXKHOCTH PabOTEL C COBPEMEHHBIMH (GH3HICCKUMU npubopaMu, TIpH NpoBeje-
HHY JKCIIEPUMEHTAIBHEIX UCCIIe0BATENBCKHX paGoT yriybneHHOro ypoBHA LieNeco-
06pa3sHo WCMONB30BATh HHGPOBEIE (OTO- HITH BUACOKAMEPEL, COIETAIONLYIO JOCTYI-
HOCTB, IPOCTOTY B 3KCILTYaTallHH M BHICOKYI0 TOYHOCTR U3MEpEeHHH.

8. YcnemmocTs pa3sBHTUS HCCIe0BaTeNbCKAX crocoOHOCTeH OAapeHHBIX
IKOJIBHHKOB MOMKHO JHATHOCTHPOBATE 110 PA3BHTHIO MX XOHBEPr€HTHOTO MBINUICHH
(OlIEHUBAEMOTO 10 YCTIEIIHOCTH PEIIEHHs ONMMITHA/IHBIX 33124 (3aay MOBHIIEHHOH
CNOKHOCTH)), AMBEPTeHTHOr0 MBIIUIEHAA (OLEHHBAEMOro 110 CTPEMIIEHHIO peliaTh
3ajauy AUBEPIEHTHOrO THIA U YCHCIHOCTH KX PEMICHHS) X YCTOWMUBON MOKCKOBOH
AKTHBHOCTH, OLUEHHBAEMOIl M0 AKTMBHOCTH HCCIEJ0BATENECKOM JEATeNBHOCTH
IIKONBRHKA, BKIIOUas BHIIONHEHHE UCCIEN0BATeIbCKiX paboT yriyOIeHHOro ypoB-
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HA.

Hanee B paboTe Ha OCHOBe BHICTPOEHHON KOHUEIMIIHH CO3HAHA MOZEb METO-
RH4eCKOH CHCTEMBI Da3BHTHA HCCIENOBATEILCKMX CIIOCOOHOCTEH ONAPeHHBIX
HIKONBHUKOB NpH o0y4yenun Qpu3nke, NpeACTaBieHHAs Ha puc. 1.

B ocnose Mozenyu MeTOIIECKOH CHCTEMEI JIEXKAT COAEPIKATENBHBIH M MpOIIec-
CyaNnbHEIH KOMIIOHEHTEL S1IpoM MeTOIMYECcKOi CHCTEMBI SBISETCS NMpOIEeNeBTHYE-
CKuMii KypC, KOTODEIi, KAK OIHCAHO BHIIIIE, BLITONHAET ABOHHYIO 3a1a4y:

— MOTHBAIHOHHYIO — NIPHBIIEYS OJ]APEHHBIX ITKONBHUKOB K HCCHEL0BATeNbCKON Nes-
TEIbHOCTH;

— IOATOTOBUTENBHO-OPUEHTAHOHHYIO — IOATOTOBHTE IKONEHUKOB K BHITOTHCHHUIO
HCCNE/I0BATENBCKUX paboT yryOneHHOro ypoBHs 10 QU3MKE M IOMOYE UM B BRIGOpE
TeMBl (HarpaBlIeHHs1) HCCIEM0BAHHU,

Coxepxanue MOTHBAMOHHOH COCTABISIONIEH ABISETCA BAPHATHBHOM YacTHIO
METOJHYECKOH CHCTEMBI H ONpEJeNAeTCs BO3PACTOM IIKOJBHHKOB, a TAKkKe yCIo-
BUAMY NIPOBEIEHHs MPOIMEEBTHYECKOTO Kypcea: $aKyIbTaTHBHEIN HITH 37eKTHBHEIR
Kypc B (H3NKO-MAaTEMaTH4ECKOH IIKONE, KPYXKOK NPH By3e WM y4eGHOM IEeHTpeE,
JeTHAs mKona 1 Ap. Ha neppom sTane o0y4enns nemecooGpasHo HCMONB30BAHME pe-
NPOYKTHBHEIX GopM 06yuenus (JieKuku), HO B OCHOBHOM B Kypce JOIDKHBI IpHMe-
HATHCA NPOXYKTHBHEIC (OPMEL 00ydeHHUS.

Oco6oe BHMMalHE B MOENH METOJHYECKOM CHCTEMBI YAENEHO HPOIECCY Bhl-
Gopa Templ (HaNpaBIeHHs) HCCNEN0BATENBCKOM PaGoThl MO GU3HKE, KOTOPHIT SIBIA-
€TCA Pe3yNbTATOM COBMECTHBIX YCuiHH of6yuaemoro u ofGyuaroinero. Eciu mixomns-
HHKM MMENH YCTOHYMBYIO IO3HARATENBHYIO HOTPEGHOCTH PEellieHds ONpeleneHHoM
npobneMsl ellle 0 Havana 3aHATHI HpONMejEeBTHIECKOro Kypca, TO BHOOD MOXeT
IPOU30HTH yxXe Ha HayansHoM sTane. O/iHako Golee ecTeCTBEHHO, eC/IH BEIGOp TeMEL
(uanpaBnenys) NPOUCXOIMUT B npolecce 00yueHN IKONLHHKOB HA 3aHATHAX IIPOIIE-
JIeBTHYECKOTO Kypca.

Ilocne Brifopa TeMBI M Hawana BHINOJHEHHS CaMOCTOATENBHON HCCIIeNOBa-
TenbCKOH paboTEI LIKOJMBHHK MOXET BEIIOIHATE paGoTy ¥ nponomxars ofydeHune Ha
3aHATISIX TIPONEAEBTHYECKOTO Kypea, 2 MOXeT IOMHOCTHIO NepeKIIoYNTECS Ha MC-
CIefI0BaTeNsCKylo paboty. B tabnmne 1 npexcraBaens! 3anaun Kakaoro srana oby-
YeHUsS! Ha 3aHATHAX NpoleNeBTHYeckoro Kypea. Kaxpas sccnenosarensckas pabota
JIOJIKHA 33BEpIIAThCA IHpeseHTanmeil. OOBMHO 3TO yCTHBIN MIIM CTEHAOBBIH JOKIAf
Ha XoH(epeHIHH (KOHKYPCe) LIKONBHEIX NPOeKTHO-UCCHen0BaTeNbcKuX pabot. Che-
JaHHBIH NOKIAJ Hy>KHO IpO2HAIIHM3HPOBATh, IOCIIE Yero MOJBECTH HTOTH HCCIe/[0Ba-
TenbCKO# paboThl.

ITockonbky opapeHHble MIKONLHUKH 06MafaioT HaACHTYaTHRHOH aKTHUBHO-
CThIO, TO, €C/IH OHH yYaTcs €INE He B BHUTYCKHOM KJIacce, MMeeT CMBIC OBCyauTh C
HHMH BO3MOXXHOCTH IIPOJIOJDKEHHS HCCIE0BATENBLCKOH NEATENhHOCTH IO AaHHOI
TeMe HIIH HHOMY HaIIPaBJIEHHIO 10 BEIGOPY HIKONEHHKOB,



22

e obygermst
|
Haqu pemars 3agaTd KOHBEPIeHTHOI'O H JHBEPI€HTHOIO THIIOB H OPOBOAHTE HCCIENOBAHUA
3aja9H IOBHIIIEHHOMR g MorypanuoReay &
CIIOKHOCTH, PENIAEMEIE COCTAB/LIOMAs g8
& I 9HCIIEHHO AIH > g S
B 3KCIEPHEMEHTANLHO > TloaroroBka K nposegesno | __| é 2]
§ B FCCIEAOBAHAN ]
& BB
= gE
o KoMIOBIOTEPHOE & e Bri6op Temst ]— 5 5
© MOIEIAPOBAHHAE E
Ha OCHOBE MCHERHEX [
METO/IOB, aJAUTHPOBAHHOE ’g & 3aaagu NOBEINEHHOH
JUTA TIKOTBHMKOB 5 CIOXHOCTH
5}
g
E o VaeOusic TORCTH ¥ 3a/jaHHS, ‘é
o = BKITIOYast THCICHHbIE METOIB 2
o 3
E Pe HOe =] 0]
e PSS == 9 Tembr ¥ COAEPKAHHE O
(mexmmn) 2 lg -
\%. = - WCCIIE[OBATeNLCKIX paboT
Q
E( TIpo6: ¢
&g L TIEMHOE >
5 (cemumaprr)
=
=
E Brygsmxenne
zZ H HccrenoBarensckoe 7 [ TanoTes
S K i :
e TInarmpoBaEme §
[ JIMarBOCTEKA J(.____ 3KCIIEpPHMERTa $ 5
I I s : ~8
Pemenne Pemenne POBGIIEHRC a g:
TloncxoBas JKCNEPHMENTA =
KOBEPIEHTHBIX JHBEPIeRTHRIX W E g
3anag 3a1ad BRTAR, 1 2
Anamms g‘ =
o ) H S . o S S o o 2 2 Pe3yIETaTOB 5\5
1 T ® E:
1 3aBepImeHne ACCIIeNOBATENECKOH paboTH, I Jloknax §
1 nepexon K ApYrEM (opMaM oGyder s I Ha XOH(epeHIHH =
1 |
: BriGop HOBOH TeMBI Pa3prTHe IpexHeH TeMb! [ Pednexcus
S I
| INepcueKkTHBa IPOJIOIDKEHMS HCCIEN0BaHHH 1

Puc. 1. Mozens METOAUYECKOH CHCTEMB] PA3BUTHS HCCIIEJOBATEIBCKUX CIIOCOOHOCTER ONapEHHBIX
IKOJILHAKOB NIpH 00ydeHHH QH3HKE

Taxum 06pa30M, MOJEINb METOIHUYECKONH CUCTEMEBI OXBAaThIBAET BCE TAIlbI pas-
BHTUS UCCIICNOBATEIIBCKUX criocobHOCTEH OapeHHBIX HIKOJBHUKOB OT HMX BBIABIIC-
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HUS [0 3aBCPIICHHS HCCIIEIOBATEIECKOM NIEATENLHOCTH B BEITYCKHOM KJIacce.

Ocoboe BHUManuWe ynensercs KOMNbIOMEPHOMY MOOERUPOBAHUIO HA OCHO8E
HUCTIEHHbIX MEMOO0E — HOBATOPCKOH METOMEKE 00y deH s IIKOJIEHHUKOB, C IIOMOIIEI0
KOTOPO¥ IMIKONBHUKH MOJYYai0T BO3MOXKHOCTh PElIATh 334K OBEIICHHON CIIOX-
HOCTH, IPOBOJIUTE BEIHCIHTENbHBIA SKCIEPHMEHT, IIAHAPOBATH HATYPHBIH SKCTIe-
PHMEHT U 2HAJIM3HPOBATH €r0 pe3yNnpTaThl. MeTomka o6ydeHus YUCIeHHEIM METO-
AaM B TUCCEPTAallUK pas/ie/ieHa Ha 1Ba YPOBHSL:

Tabimna 1
3TanbI IponeeBTHYECKOr0 Kypea
Oran Dopmb1 06yyenHs OcHoBHbIE 321394
1. Havansao — | JIEKUWH ¥ CeMUHApHL. | BEIIBIeHHE UWIKOTBHUKOB, CKJIOHHBIX K HCCIEJOBa-
O3HAKOMH- Coueranne  penpo- | Temsckol Z€ATEILHOCTH, TOMOIIb B OIpPEACICHUH
TeIbHBIA AYKTHBHBIX M MpO- | TEM HCCICNOBATENBCKHX PaGOT MIKOMBHHKAM, Y KO-
IOyKTHBHBIX (hopM TOPBIX yXe 10 Haqana Kypca 6sUT HHTepec K onpee-
NIeHHBIM QU3EIeCcKAM npobaemam
2. Opuentupo- | CeMuHApEL. Pa3puTHe IOUCKOBOI aKTHBHOCTH, KOHBEPTE€HTHOIO ¥
BOYHBIH B ocnosrOM mpoayk- | muBeprenTHOrO MBINIICHHUS, HAOMOAEHHE 32 IIKOTIh-
THABHOE 00yueHue HAKaM¥, BBEIIBJICHHE OJAPEHHBIX IIKOJHHHKOB,
CKJIOHHBIX K MCCIIC0BATENBCKOM JEATeNBHOCTH, 110~
MOLIE B BHIOOPE TEM HCCIIENOBATENLCKIX paGoT
3. Bomorre- | Hayunoe PYKOBO- | Pa3BHTHE HCCIIENOBATENBCKAX CHOCOBHOCTEH B po-
HHE HMCCNIeNo- | ACTBO. OeCCe BEITIONHEHHS] CaMOCTOSTENLHOH HCCIeNoBa-
BATEJIECKHUX Hccrenopatensckoe | Temsckoit paboTe: YTITyGIeHHOTo ypoBHs
| paboT obydenne

— MHHUMANbHEIH, OPHEHTHPOBAHHEIH TOJBKO HA HCHOMB30BAHUE 3JIEKTPOHHEIX Tab-
may (MS Excel, Open Office.org Calc u aHAJIOTH), €CIIH WIKOJHHUKA He yMEIOT IIpo-
TPaMMHpPOBATE;

— PACIIMPEHHbIH, €CIHM IIKOIBHUKU yXKe 3HAIOT KAKOH-JIHOO0 S3EIK IPOTrpaMMUpOBa-
HHS UM TOTOBEI €10 OCBOMTE.

MeTtomuka OOy4eHHMs] MIKONEHUKOB KOMIIBIOTEPHOMY MOZENHPOBAHUIO HA
OCHOBE YHCJIEHHBIX METOJOB BKJIIOYAET CIENyFONIHE STAIEL

1) Cosnanne Ipo6neMHOH CUTyallHH (TeopeTnueckoit U
OKCTICPUMEHTAIBHOM 3a/1ak), KOTOPBIE yYaUIHXCsl He MOTYT Cpasy paspelIuTh.

2) Toctpoenne mabnona 3MeKTPOHHON TabITHIE! (sapa mporpammel, eciom
UIKOMBHAKK  BIAAEIOT  A3BIKAMH ~ IIPOIPAMMHDOBAHHA) WM  IIpeIOKEHHE
BOCIO/IE30BATECS MAGIOHAMH, PACCMOTPEHEBIMA Ha TIPEIBIIY X 3AHATHSX.

3) CamocrosTenpHOE 3amONHEeHHe INKOIBHHKAMHU SNEKTPOHHBIX TabMHUI] IO
maGIIoHy (COCTaBIIeHME KOMIBIOTEPHBIX NPOTpaMM), aHAU3 IOIY9YEHHOTO OTBETa
1IpA BapbUPOBaHUH HaYalIbHbBIX yCIIOBHH, IIPOBEPKA CXOMAMOCTH | T.11.

4) Pemienve 3a7ayl aHAIATHYECKUMH METOZaMH C YYETOM IIOJyYEHHOIO
YHCIIEHHOTO PeIe Ry (THCIEHHOE PENIEHAE — IIOCKA3Ka /Il aHATATHYECKOrO), HIIH,
€CITA BO3MOXHO, TPOBEICHHE 9KCIIEPHMEHTAIILHOM IPOBEPKH.
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5) CpaBHeHME H AaHATU3 IMONYYEHHBIX YHCICHHBIX, AHATATHYECKHX K
SKCIEPAMEHTAIBHBIX PE3YJIBTATOB.

6) Jlnst 3aKpeIUieHns MaTepHana MKOIbHAKAM IIPEJUIAraeTCs CaMOCTONTeNBHO
THCIIEHHO ¥ AHATHTHIECKH PEIUUTE HECKOIBKO MOJOOHBIX 3a1a4.

CxeMa METOIUKA 00y4eHHs IIKOIbHUKOB KOMIBIOTEPHOMY MOJCITHPOBAHMIO
Ha OCHOBE YHCHEHHBIX METOIOB peCTaBIcHa Ha pucC. 2.

Pemenne
IToctanoexa ~| gucreHBEIMA
3aa91 METonaMH
IToxcka3ska ans
AHAJIATAYECKOIO
X peImeHns
DKCIepHIMEHTANBHASL
OpoBepKa W AHAJIIMTHIECKOE
peImeHHe
Puc. 2

Cxema METOIUKH OﬁY‘]BHH}I KOMITBIOTEPHOMY MOZCJIIMPOBaHHIO Ha OCHOBE YHCJICHHBIX METOAOB

B TpeTneji riaBe «MeToau4eckasi CHCTeMa Pa3BHTHS HCCIEA0BATENLCKHX
crnocofHoCTell OapeHHBIX MIKOJILHHKOB NPH 00y4eHHH (H3HKE» paccMaTpHBa-
eTCA CO3MAHHAS METOJHUECKAs CHCTEMa Pa3sBHTHS HCCIIENOBAaTENbCKUX CIIOCOGHO-
cTeH OfapeHHBIX IIKOJIBHHUKOB.

BHagajle pacCMOTpEeH LENeBOH KOMIIOHEHT METONUYECKOH CHCTEMBI. OcHoB-
HOIl IeNbi0 SBISIETCS PAa3BUTHE HCCIENOBATENBCKHX CHOCOOHOCTEH OJapEeHHBIX
IIKOJBHAKOB IIpA 00y4eHn# hu3HKe.

JI1s OCTHIKEHHs YKA3aHHOMN IIeH HEOOXOAMMO BBIABHTE OJaPEHHBIX LIKOJIb-
HUKOB, CKIOHHBIX K HCCIIEIOBATeNbCKOH JIEATENBHOCTH, BOBIEYh UX B MCCIENOBA-
TEIBCKYIO MESTEHHOCTE € MIOMOIIBIO CIELHANIbEHOIO IIPONEEBTHIECKOro Kypea, Io-
MOYb BEIOpaTh TeMy (HAIIpaBIIEHHE) MCCIEJOBAHUS, [aTh UM 3HAHUA U YMEHUS, He-
O6XOMUMBIE 7l BBINIOMHEHHS HCCIENOBATENECKUX PaboT yrmyOneHHOro ypoBHI,
BKJTIOUAs. KOMITBIOTEPHOE MOJEIHPOBaHHE HA OCHOBE JHCIICHHBIX METO/OB.

B COOTBETCTBHH C YKa3aHHOM IEJBI0 PACCMOTPEHB! BO3MOXHEIE CIIOCOOBI Ha-
HOJHEHAS COfePKATeLHOr0 KOMIIOHEHTa METOIIIECKOM CHCTEMB! B 3aBUCHMOCTH
OT BO3DACTa y4EHUKOB U YCIIOBHH MPOBEIEHAS 3aHITHH:

— (axynpTaTHBHbIE WIIHM 3JICKTHBHBIC 3aHATHS B (bHU3UKO-MaTEMATHIECKON [KOJIe I
7, 8 u 9 KIaccoB, OTHAENHLHO PACCMOTpEHa [IPOrpamMmMa Ipd IOBHIMICHHOM HHTEpece

—
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crymaTenel K actponoMu (HebecHoit MexaHHKe);
— KPYKOK 1IpH By3e WIIH y1eOHOM LieHTpe, 8 u 9 Kiacchr;
— JIETHHE IIKOJNEI, 8 ¥ 9 Xiacchl.

Vuenuxy 10-11-X K1accoB MOTYT 3aHHMATECA 110 pOrpaMMe Anst 9-ro Kiacca.

TMockomsky mponenesTHUECKHMI Kype pacCYMTaH Ha TIPOMYKTHBHBIEC (OPMEI
ofygenns, IpeacTaBNeHHoe B paboTe CoAEp)anue Kypea He ABIISETCS CTPOro peria-
MCHTHPOBAHHEIM M MOXET BapPBHPOBaTh B 3aBHCHMOCTH OT cIocoOHOCTel, HETEpe-
coB 00yqaeMbIX H ycoBHit obyserss. [Tpu or6ope 3axay nefarory ciefyer pyKoBo-
JICTBOBATBCA CIAEAYIOMAME KPHTEPHAMHE:

— 337139 JODKHE OBITh HEOYEBHIHEI [T KOXLHMKOB 9—11 xiaccos;

— OHH MOTYT GBITh pellleHs! YHCIeHHBEIMH METONAMU;

— YHCIEHHOE PENIEHHE IOTDKHO GBITH MOATBEPKAEHO aHATUTHIECKH (ANrebpanIecKy
WA TEOMETPHYECKH), TME0 IIPOBEPEHO SKCIIEPHMEHTANIBHO, JIMG0 M TEM U APYTHM,

Viccnenosanme nokasano, 4To Kypce lenecoobpa3Ho HaYMHATE ¢ KUHEMATHKY,
MOCKONIEKY HMEHHO KMHEMATHKA COXEPXKHT GONBINOe YHCIO KONMYECTBOHHEIX 3a0atd
MOBHIICHHOR CIOXHOCTH, KOTOPBIE INKOJIBHHKA MOIYT PEIIATH, KaK B oGIIEM BHIE
(aHanuTHYeCKH), Tak B yucieHHo, KpoMe Toro, usydedne KMHEMATHKH I103BOILIET
HIKONEHHKAM OBNIAACTh METOQHKAMH pacyera MOJOKEHHS Tell, HeoOXOIUMBIMH I
AHAJIHTHYECKOIO H YHCIEHHOTO PEMIeHUs 33131 110 MeXaHuKe, BKII0Yasl CTATHKY, KO-
ne0anud, JBIKEHHE B BA3KOU Cpefie, IUHAMHKY BpamaTelIEHOTO ABIKeHHS, HeGec-
HYIO MEXaHHKY H Ap.

Kype ans 7-ro xnacca nenecooGpa3sHo HaUHMHATE C 3a1a4 JOBHIIICHHOI CJIOXK-
HOCTH 1O KUHEMATHKE TIPAMONMHEHOIO JBIXEHHS, BKIIOYas pacieT HepaBHOMep-
HOT'O IBH)XCHAS NPH U3BECTHHIX 3aBHCHMOCTAX CKOPOCTH OT BPEMEHH M KOOpIHHa-
1. IIpH ycnemHoM ocBoeHHH MIKONBHUKAMH KYpPca, HM MOKHO NMPEIONKHTE 3a0a9H
IBHXKEHH Ha IJIOCKOCTH, B TOM YHCJIE 33a/1a4i Ha NpeciaefoBanue. Bo Bropom mnony-
TOMIMY YYEeHHUKaM 7-To Klacca LelecoofpasHo IIpeuiaraTh 3afauy Ha IPaBUIIo psrya-
ra, B T.4. HAXOX/IeHHEe LIEHTPa Macc CIOXHEIX Guryp.

Kypc nns 8-ro knacca nenecooGpasHo HaYHHATE, KaK M A8 7-TO Kiacca, © Kd-
HEMATHKH, BKIIOYas PACYET HEPABHOMEPHOIO JIBIKCHHA Ha IUIOCKOCTH IIPH H3BECT-
HBIX 3aBHCHMOCTAX CKOPOCTH OT BPEMEHH H KOOPRHHaThl. Bo BTropoM momyromuu
ydJeHuxaM 8-ro Kracca MOXHO Npefjiarars 3agady TOBBIUEHHOR CIOKHOCTH O I'eo-
MeTpHYecKOH ONTHKE, ITOCKONBKY K 3TOMY BpeMeHW OOJBLIOE YHCIIO MIKONEHHKOB
yXKe H3YYHIIH HIH M3YyYaloT N'€OMEeTPHYECKYIO ONTHKY Ha OCHOBHBIX 3aHATHAX, @ 3Ta
TeMa II03BOJIET IPOBECTH MHOTO KPAacCHBBIX 3KCIepHMeHTOB. Llenecoofpasno pac-
CMOTpETh INpPEIOMIIEHHE CBETAa B MpH3ME, B chepe, GopMUpOBaHue H300paKeHHS B
CJIO’KHBIX ONTHYECKHX CHCTEMAX.

B copmepxanme Kypca jns 9-ro xiacca nenecoofpa3Ho BKIIOYATE 3aJa4YH 110~
BHIIIEHHOH CIOXHOCTH IO MEXaHUKE, B TOM JHClIe KoineGaHust MaTeMaTHIECKOTO Ma-
SITHHKA NIPH IIPOM3BONBHBIX (@ He TONBKO IPH MANBIX) YIJlaX OTKIOHEHHS H Gonee
CIOJKHBIC BHIBI KONEOaTeNbHBIX JBIKEHHMI, BKIIOYas CHCTEMY CBA3AaHHEIX MasTHH-
koB. KpoMe Toro, MOXHO paccMOTpeThH JBIDKEHHe Tel C y4eTOM COINPOTHBICHHS
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CpeiBl: BepTHKAIBHOE TajIeHKe TeJl B BO3[yXe, MHLEPHHE, NONeT Tell, GpomeHHEX
O] YIJIOM K TOpu30HTY (62/LIMCTHIECKHE TPACKTOPHH), 3aTyXarOIUe KoNeOaHmt 1
Ip.

Eciy WKOARHMKH IPOSBISIOT HATEPEC K BPallAaTENbHOMY [BHXKEHHUIO, TO
MOKHO BKJIIOYMTH B KYpC 3aayd AWHAMHKH BpPAIaTeNILHOTO JBHKEHHA: pacdersl
MOMEHTOB HHEpIHii IpOCTeHIINX TeJN, KIACCHYECKHH IKCHepuMenT ["anues cKath-
BaHWs IMapa N0 HAKIOHHOH IUIOCKOCTH, MAATHHKYA Maxcsenna, OOepbexa, MasTHHK
Ha TpHGUISPHOM NOABECE U JP.

ITpu HATHYHH ¥ YJAI{UXCS HHTEpECA K aCTPOHOMMH MOXHO BKIIOYHTH B IIPO-
MeieBTHYecKHi Kypce 3eMeHTH HeOecHOi MEXaHHUKH: 3aKOH BCEMHUPHOTO TATOTEHHUS,
3axonsl Kernepa, 3amayy IBIKEHHS TpexX TEN H Ip.

Janee paccMOTpeH HPOMECCYANbHbIH KOMIOHEHT METOANYECKOH CHCTEMBI
Pa3BUTHS HCCIENOBATENBCKUX CIIOCOOHOCTEH OfapPEHHBIX IIKOJIBHHKOB B 3aBHCHMO-
CTH OT BO3pacTa ¥ ycnosuit o6yuenus. :

Eciy npomnefeBTHaecKHil Kype NPOBOANTCA KaK (aKylbTaTHBHBIH (3MEKTHB-
HBIH) KypC B IKOJIE, TE €CTh QH3UKO-MaTeMATHIECKHE KINAcChl, U yIHTeNb 160 caM
BelleT OCHOBHBIE 3aHATHS Y IKOXBHUKOB, INO0 MOJKET CIEXHTH 32 H3ydeHHEM Mate-
pHaia WIKOASHAKAMH y CBOHX KOJUIET, TO MOTHBAIMOHHYIO COCTaBJIAIOLIYIO IIpore-
IIEBTHUECKOro Kypca lenecoobpa3Ho aHOHCHPOBaTh TG0 KaK pellleHue ONHMIIHa-
HBIX 3a7a4, MO0 KaK MOATOTOBKY K TypHHPY IoHbIX (usukos (THO®), mubo xax pa-
GoTy B yriyGnennoM GbU3MIEcKOM IpaKTHKyMe (IIPH HATHYHH 000PYAOBAHHS).

Ecnu nponeeBTHIECK it KypC NPOBOMHTCS B GOpMe KPYXKKa B IIKOJIE M IIPH
By3¢, WIH yueGHOM LIeHTpe, WIH B JIETHell 1IKoNe, TO yIUTeNb He BCEr/ia MOXeT OT-
CIIeIMTE, KaKoil MaTepualn H3ydHIH ITKONLHHKH, NpHIIEIIHe U3 PAa3HEIX KO, 9TO
3aTpyAHAET NPOBEACHHE 3aHATHIH Kypca M0 00Y4eHHIO PEIIEHHIO OMUMIINANHEIX 33~
nag. TTo3ToMy MOTHBAIMOHHYIO COCTaBJLIIONTYIO IPOTE/IeBTHYECKOro Kypca MOXKHO
AHOHCHPOBATH KaK 3aHATHA B CTHIE «3aHHMATENEHAS PHIHKAY.

YI3BeCTHO, UTO OfapeHHEIE IIKOJIBHUKY Gollee CKIOHHE! K MPOXYKTHBHEIM BH-
naMm obyuenns. [TosTomy nepsast (JIEKHOHHAs) YacTh Kypca (penpogyKTHBHOE 00y-
Henne) A0KHA GBITh 110 BO3MOXXHOCTH KOPOYE H MOXET COCTOATE TONBKO M3 OJHOH
JISKIAH, ITOCBAIIEHHOH METOaM PellleHus 3aad NOBLINEHHONH CIOXHOCTH, I10Cie
ero clelyeT NepexouTs K npofieMHoMy obyyenuro. B xagectse nepBoii mpobire-
MBI B KHHEMATHKE NIKOJIEHHKAM MOXHO TIPEUIOXHTE alOpHH 3eHOHA, BCKPHIBAIOILHE
CIIOXHOCTH ONMCAHHA ABHXeHHd. B xome obcyxaeHus HY>XHO IOOBECTH IIKOJILHH-
KOB K HeOOXOAHUMOCTH ONpeAeNcHUA NMOHATHI MIHOBEHHOH CKOPOCTH, KOTOpYIO
MOXHO KOPPEKTHO BBECTH B 7-M KJI2CCE Yepe3 KacaTeNbHYIO K rpaduKy 3aBHCHMOCTH
ITyTH OT BpEMEHH.

Tpougce ofy4yeHUs MKOIHHAKOB PENIEHHIO ONUMINAIHBIX 3a/aq 110 KHHeMa-
THKe TIpeIyCMATPHBAET MCTIOIE30BaHNE THCIEHHEIX METOROB. IIpu 3TOM YHCIeHHEIE
PeIIEHHS CIY)XAT MOACKA3KOH JUI PEIIeHHA 33139 aHATUTHIECKH.

TTpuMepoM MOZOGHBEIX 3a/1ad MOXeT OBITE IIpecle/loBaHAe Ha IIIOCKOCTH, KO-
I'la UeNb ABHXKETCA C IOCTOSHHOM CKOPOCTBIO II0 NPAMON MM OKPYXHOCTH (MIIH
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HHO TPaeKTOPHI), a NIpecieloBaTesh BCe BpeMsl IBIKETCS TOUHO HA LieNb.

HepoctaTkoM 3ajau KMHEMATHKH SBISETCS CIOXHOCTh MX 3KCIIEPUMEHTATh-
HoH npoBsepku. [loaToMy BO BropoM DOTYroOHH HeNecooGpasHo nepeiiTH K 3aadaM,
KOTOpBIE MOXHO IPOBEPHTH IKCHEPHMEHTaNbHO. IlIpn o0y4eHHH y4eHHKOB 7-TO
K1acca — 3T0 3a[avH Ha IPaBHIIO PEIYara H HaXOKACHHE LIEHTPa Mace, TIPH 06yIeHHH
YUEHHKOB 8-ro KJlacca MOXHO TaKKe IpejUlaraTh 3afaqH 0 TeOMEeTPUYECKOil OIITH-
Ke. [puBenieHEl mpuMeEpH! 3329, KOTOPEIE MOTYT OBITh PENICHEl AHANMHTHYCCKH, SHC-
JEHHO H IKCIIEPHMEHTANBHO — HAXOX/IEHHE IIEHTPa Macc MOMYKpyra, QUIYpEL, Orpa-
HHYeHHOH napabomoii.

Oby4enne HIKONBHUKOB PEIIEHMIO ONHMITHAAHBIX 3a[ad [0 TeOMETPHIECKOH
OIITHKE [PeRyCMaTPHBAET YHCICHHBIE pacyeTsl CIOXKHBIX (QYHKUMi, BKIro4das o6-
paTHBIE TPUIOHOMETpHYECKHE (QYHKUMH, ¥ aHAIH3 MOMYyYHMBIUMXCS 3aBHCHMOCTEL.
ITockonbKy 3KCTIEPUMEHTSI 1O T€OMETPHYECKOH ONITHKE OYeHEb KPacHBHI, TO LIENeCOo-
00pa3Ho 33/1a4y 10 ONTHKE TOXOHPATH TaK, YTOGHK YHCIIEHHBIE PEIIEHHS MOTJIH GHITh
TIPOBEPEHE! IKCIEPHMEHTANBEHO. B KadecTBe IpHMEpPOB paccMOTPEHO H3yYeHHs npe-
JOMJIEHUS CBETa B IPH3ME, HAXOXKIECHHE YTIOBBIX Pa3MePOB KOJell pafyTH | rano.

3ana4yu no AMHAMEAKE 1 9-ro Knacca nenecooGpasHo MOAOUpaTs Tak, YToOE!
HUCIEHHEIE PACUETH MOXKHO 6bUT0 NPOBEPHTH 3KCIIEpUMeHTanBsHo. B paGore npuse-
lleHa METOAUKA IKCIEPHMEHTaNbHOH NPOBEPKH DPACYeTOB [UIN YKA3aHHEIX 3a7ad.
Oco6o oTmeTuM, 4TO 3a1aun TOAOOPAHEI TaK, YTO U IKCIEPHMMEHTANBHOM IpOBep-
Ku He TpebyeTcs Joporocrosiuiee crnelfHali3dpoBaHHoe 000pyaORaHNE — JOCTATOY-
HO 06prHOM LHM(POBOH Kamepel. B KauecrTBe NPHMEPOB PaccCMOTPEHO H3yYeHHE
ABIDKEHHS TEJI B BA3KOH cpefie, HerapMOHHYECKUX KONe0GaHHil MaTeMaTHIECKOro Ma-
ATHHKA, 3aTyXalolHX KoneOaHHH, CIOXHBIX KoneGaTelbHBIX CHCTEM, BKJIIOYAs Ha-
XOXJCHHE COOCTBEHHEIX MOK Konebanuil CHCTEMSI M3 2-X 1 GoJlee CBA3aHHEIX MAsT-
HHKOB.

3amaun mo HeGecHOil MexXaHHKe BBUIY IIPOJOIDKUTENBLHOCTH HabIIONaeMbIX
SBIEHHH HENB3S NMPOBEPUTH JKCIIEpUMEHTanbHO. ITo3ToMy pesynbTaThl YHcneHHBIX
pacdeToB HY>XHO COIOCTAaBIATE C THTEPATYPHBIMH AaHHEIMH. B KadecTBe NIpHMEPOB
PaccMOTPEHE! CIEMYIOUe 3aJaq9H: BEIBOA 3akoHOB Kemnnepa u3 3akoHa BceMUpHOTO
TATOTEHHA, IpoBepKa crpasenuBoctH 1I-ro 3axona Kemnepa mna napaGonuaeckux u
runepbonMYIecKuX opouT.

Ilpu npoBefenny 3apATHI A 8-9-X KIACCOB B JeTHEH ILIKOJE MOTHBALIHOH-
HYIO COCTaBJSIONIYI0 Kypca MOXKHO aHOHCHPOBATh KaK 3aHATHA B CTUNIE «3aHHMAa-
TenbHas GHM3MKa». YUHTHIBas KPaTKOBPEMEHHOCTh KYPCOB B JIETHEH IIKOne, UX I1e-
secoobpa3sHo HaIWHATH C 3KCIEPHMEHTOB 110 H3YYEeHHIO KoneGaTeNsHbIX ABHKEHHUI
HIH JIONIETA TEJ C YJETOM CHIIB! CONPOTHBRIIEHHS BO3AyXa. [TomyyeHHble IKCIepHMEH-
TaJIBHBIC PE3YJBTATHI CIeAyeT NPOaHANH3HPOBATH YHCIEHHBIMY METOJaMH, HEKOTO-
pHIE pe3yNETaTEl MOXHO IPOBEPHTH aHaHTHIecKH. H3-32 HemocTaTka BpeMeHH HC-
CIIe/IOBATENBCKHE PAbOTH YIiTyOIeHHOro YpOBHS B JIETHHX IIKONAX HPOBECTH CIOX-
HO, HO INKOJBHHKHM MOTYT BHIOpaTh TEMBI ¥ HauaThk paboThl, KoTopee GyAyT mpo-
JIOIKeHB! B TeUeHe yaeGHOTo To1a.
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Bo pems 00y4eHNd Ha 3aHATHAX MPOIEAEBTHIECKOTO Kypca HeOOX0AHMO IIe-
Jaroruyeckoe HabroJeHne 3a IKONbHHKAMH, IPOSBILLIONIMMH HHTEPEC K HPOBEHe-
HUIO 3KCIEPUMEHTOB U K PEIUEHHIO 331a4 YHCISHHBIMY METOAaMH. DTHUM IIKONLHA-
KaM MOXHO OpeUIOKUTE (oyee CIOXKHEIE YaCTHIHO-TIOHCKOBHIE 3alagd, KOTOphie
MOIYT CTaTh TEMOH CAMOCTOSTENBHEIX ¥CCIENOBaTENsCKMX pabor yrmy6rneHHOro
YpOBHA. B muccepTanuy IpefToKeHEl BO3MOXKHBIC HANpPaBieHusl CaMOCTOSTEIBHEIX
HCCNeN0BaTeNhCKMX paboT yriyOneHHOro YPOBHS IO MEXaHHKe, MOJIEKYIIpHOR ¢u-
3HKe, 3JIeKTPOJJMHAMHUKE, TeOMETPHYECKOH H BOTHOBOM’ ONTHKE.

B juccepTanMy paccCMOTPEHB! JOMOJHHTENRHBIE BO3MOXKHOCTH DPEANU3alHHA
METOMIECKOM CHCTEMBI Pa3BUTHA MCCASHOBATENRCKHX CIOCOOHOCTEH HIKOJIEHHKOB,
3HAOIMX M JKEIAI0IX H3y4YaTh A3BIKH NPOrpaMMupoBaHHs. IIpuMeHeHne S35IKOB
TIPOrpaMMHpPOBAHHs B KauecTBEe CPEACTBA JUIsA pEIUEHHs 33Jad NO3BONSET MpPEJIO-
JKHUTL IIKOJBHUKAM GONBIIMH KPYT YacTHIHO-IIOHCKOBBIX M HCCIIEN0BATENBCKHX 3a-
Jla4 B 3aBHCHUMOCTH OT HHTEPECOB IIKONLHHKOB.

IIpx Hanu9IUH HHTEpeca MIKOJBHUKOB K ONTHMH3ALMH BPEMEHHBIX WIIH IIpO-
CTPaHCTBEHHBIX XapaKTePHCTHK CHCIEM, UM MOXHO IPEUIOKHTH HCCIENOBATENb-
CKHe 3ajlaud, TpeOyrone 3HaHUA YUCIEHHBIX METOOB HAXOXKISHHS 3KCTPEMyMOB
bYHKUMI U pelIeHHs TPaHCUEHAEHTHRIX YpaBHEHHH. PaccMOTpeHE! prMeps! Hece-
JOBATENECKUX paboT, MOCBAIEHHEIX PEIISHHIO KIacCHYecKol 3amadd «OGpaxucro-
XPOHOCY, OlpeieNieHHI0 (OPM MEUTEHEIX IUIEHOK H HOBEPXHOCTH XXHIKOCTH.

Ecnm 06yyaronmecs POSBITIOT HHTepeC K CTATHCTHYECKOR QH3HKE, TO MOX-
HO NPEUIOKHUTE HCCIe0BaTeNbCKUE 3aauH, TpeOyIomue 3HaHA YUCIEHHBIX METO-
JIOB pacyeTra CTaTHCTUYECKUX 3aKOHOMepHOCTeH. PacCMOTpeHE! IpAMeEpB! HCCefo-
BaTeNBCKUX paboT 110 H3yUYeHHIo pacipeaeneHuit Makcpeuia-bonsumana.

Ecnu ofy4yarommecss MposBIAIOT WHTEpPEC K BOJHOBOH ONTHKE, TO MOXKHO
IIPEANIOKHTE HCCIIEAOBATENRCKHE 3a/a4l pacyeTa AudpakiMounsx KapTuH. [Ipuse-
JIEHBI ANTOPHTMB! YHCIEHHEIX PacIeToB AU(PPAaKITHOHHBEIX KapTHH M METOIAMKH 3KC-
[IEPUMEHTAILHON MPOBEPKH NPAaBUIIEHOCTH NPOBEACHHBIX PACYETOB.

Janee B paboTe paccMOTpeHEI CpeAcTBa PEMIEHMs YKa3aHHEIX BEIIIE 3a/1a4.

B kauecTBe OCHOBHOTO CPEJCTBA JUIS PellcHUs TEOPETHYECKHX 3ajad IIOBHI-
IUEHHON CIIOXHOCTH UCTIONE3YIOTCH 3NMEKTPOHHBIE TabnHIs! (MS Excel wiu ee anasor
Open Office.org Calc). TIpu penieruu 3anad KHHEMaTHKY B 3JIEKTPOHHBIX Tabnmiax
peanusyercs npocTeHMii YUcNeHHBI MeTo — pa3HoCTHas cxema Jitnepa. Ilpu pe-
INEeHMH 3a8a4 OuBaMHKY (B T.4. HeOecHON MeXaHMKH) peanmsyeTcsd MoaubHuIHpo-
BaHHas cxema Dilepa, MO3BOILTIONIAT PAaCCIHTHIBATE JBIKEHHE IIPH M3BECTHOH 3a-
BUCHMOCTH CIIBI OT BPEMEHH, KOOPAHHAT M CKOPOCTH.

[IpuBecHB PUMEPH COCTABJIEHUS SNEKTPOHHBIX TabIUIl U1 PelleHHs 332
CNeNYIONMX pa3ziesioB (H3HKH:

— xuHeMaTuk# (pacueT HEpaBHOMEDHBIX ABHXKEHMH, BKIOYas INpeciefioBaHHe Ha
TUTOCKOCTH);

— QUHAMHMKY (IBHDKEHHE C YYETOM CHUIBI BS3KOIO TpeHHs, KoneOaHMA MaTeMarHye-
CKOr0 MasTHHKA [IPH IPOH3BONBHEIX YIIaX OTKJIOHEHHA H 6ojiee CI0XKHbIE BHIBI KO-
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nebaTenbHLIX ABIKEHHIT, BKIIOYAS CHCTEMY CBA3aHHEIX MASTHHKOB),

— HeBeCHON MexaHHKH (pacHeTHl JIUIMITHYECKHX, Mapabonudeckux n runepbonnye-
ckux opbuT B KeruiepoBckoM NpHOMIKEHEH, ONpeeleHAe HX IKCIEHTPHCHTETOB,
TpoBepKa cnpaseiuBocTy 1I-ro 3akona Kemnepa mnst ykasausex op6ut u I1l-ro 3a-
kona Kemutepa s annmmnTHaeckux opOut, Bergucienus I-oit u 1-eif xocMuteckux
cxopocrtei);

— reOMETPHYECKOH ONTHKHM (PacdeTs! 3aBHCHMOCTEH YIia OTKIOHERHS OT yTia maje-
HEA JJIA IPH3MBL M 1apa (3an1a4a Jlexapra));

— BOJTHOBOIT omTuKH (pacyeT AHQPaKIMH Ha MENH H ABYX HIENAX).

ITpupenens! cpefcTBa peanH3allMd METOAHYECKO CHCTEMBI pasBUTHA HCCIE-
HOBAaTeNbCKHX CHOcoBHOCTEH OfapeHHEBIX MIKONFHUKOB IIPH IIPOBEIEHHH HATYPHEIX
3KCIIEPUMEHTOR. PACCMOTPEHE! NPENMYTIECTBA IPHMEHeHHs! I (POBEIX KAMEp B Ka-
9eCTBE H3MEPHTENbHEIX IPHOOpPOB, COYETAIOIMUX OOIEXOCTYNHOCTH, IIPOCTOTY B
IKCIUTYaTAHH H BEICOKYIO TOYHOCTE H3MepeHui. [IpuBeneHa cucremMa aKcIepuMer-
TaNbHLIX HMCCIENOBATENBCKHX PaboT yrmyGneHHOro yposHS MO MeXaHHKE, MONEKY-
nApHOH (H3NKeE, FEOMETPHIECKOR H BONHOBOM M ONTHKE C HCMONE30BaHHEM IHQpO-
BBIX (POTO- MNIM BUJIEOKAMEDP B Ka4eCTBE H3MEPHTENBHLIX HHCTPYMEHTOB H YHCIEH-
HBIX METOJIOB JUIs IAHUPOBAHHS JKCIIEPHMEHTOB ¥ AHAH3A MOMYYEHHEIX aHHEIX.

Jlanee nmpesutoxeHBI JIHATHOCTHYECKHE CPENCTBA OLEHKH PEe3yJIETATHBHOCTH
Pa3sBHTHsS MCCIIENOBATENBCKHUX CIIOCOOHOCTEH ONapeHHEIX IKOIBHHKOB Nipu ofyue-
HUH (U3HKe, KOTOPAsk MOXKET OILIEHHBATHCA 110 PA3BUTHIO KOHBEPTEeHTHOTO MEIIILTE-
HUA (YCHCIIHOCTE PEIIEHH 3a1ad OBBIMIEHHON TPYAHOCTH), JHBEPIEHTHOTO MBIII-
neHus (CTpeMIIEHHE peIlaTh 3aladd JMBEPreHTHOTO TMIA H YCNEIMHOCTh HX pelle-
HMA) 4 HAIHIHIO YCTOHIHBOH MOUCKOBOM aKTHBHOCTH (@KTHBHOCTE HCCHIE[0BATENE-
CKOH JIEATENBHOCTH, BKIOYAN BHIIONHEHHE HCCIE0BATENLCKUX paboT yriybnenHo-
r0 YpPOBHS).

B uerneproii rinape «Jlegarornyecknii 3KCHepPHMeHT» aHANH3HPYIOTCA pe-
3yNBTATHl IPOBEACHHOIO NENAaroru4eckoro 3KCrepuMeHTa,

B nauane rnaBbl onycaHa OpraHM3alHsg NeJarorHyeckoro SKCrnepHMenTa. JKe-
nepHMMeHTaNbHBIMH TUIOMIA/IKaMu CTATH BeuepHas dusuyeckasn uikona npu MI'Y um.
M.B. Jlomonocosa (B®II), IBOY suueii «Bropast 1ikona», Kpy»XoK Ipd Mockos-
CKOM FOPOJICKOM JIBOpLE HETCKOro (JoHomeckoro) teopuectsa (MIAJ(IO)T), COILL
Ne 179, MockoBckas ropoackas onuMiuaga no ¢usuxe (MPO) u MHOrOYHCIEHHEIE
NeTHHE INKOMBI, IpoBOAUMEIE MOCKOBCKHM HHCTHTYTOM OTKpHITOro 00pa3oBaHMs
(MHOO), T'BOY «IleHTp neparorHyeckoro MacTepcrsay, nuieem «Bropas mikosa»
U JIp., IIPOXOJHBIIHE B pasHEIX pernoHax Poccuu u Benopyccuu, B koToperx o6y4a-
JMCh KONEHMKH U3 Benopyceun, Kazaxcrana u 6onee uem u3 40 peruonos PO.

Ilenarormaeckuii 3KCIIEpHMEHRT IIPOXOHII B TPH 3Talla: KOHCTATHPYIOWHHA no-
HCKOBHIH U ofydaronuii. B nuccepranmu noapobHO onucadsl 3TAEI [1€4arorndecKo-
ro SKCIIEPUMEHTa M OCOOEHHOCTH 3KCHEPHMEHTANBHBIX IUTOWAnoK. B Tabnmme 2
npejcTaBneHa obmas XapaKTepUCTHKa NMEeJarorHYecKoro 3KCIEPHMEHTa.

Koucrarupyromuii axcnepament (1999-2003, 2010, 201 1 rr.) npoBojuics B
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Buje Gecell, ONMpPOCOB, AHKETHPOBaHMH INKOJIBHHKOB, ofywarommxci B BOIH u
JEeTHHMX IUKOJIAaX, OINpPOCOB IIKOJBHHKOB H CONPOBOXAAIOIIMX HX Y4YHTENeH,
ydacTBoBaBmux B M®O, ONpOCOB HIKONGHHKOB M HAYJHBIX PYKOBOJLHTENEH,
Y4acTBYIOUMX B KOH(EepeHIUsIX NPOSKTHO-HCCIeJOBATENbCKHX paboT MIKOJILHUKOB,
Geceli cO CTYAEHTAMM, ACIMPAHTAMH H COTPYRHHKAMH Ou3pyeckoro QaxyisTera
MI'Y, Benylux 3aHATHA co LukonsHukamu B BOIII.

Onpoc 114 HaydHBIX pYKOBOAHMTENEH IIKOILHUKOB, YYAaCTBYIOIIHX B
KOH(epeHIUAX IPOEKTHO-HCCAEA0BaTeNbCKUX paboT B 19992003 rr. 110380 BEI-
ABHTE, YTO OCHOBHBIMU NpobneMaMH TIpH TIPOBEJEeHUH paboT ABJLIIOTCS HU3Kas Mo-
THBUPOBAHHOCTD IIKOJBHUKOB K BHIIOTHEHHIO HCCIIEIOBATENECKAX paboT yrinyGneH-
HOro ypoBHi ¥ cnaboe MeTopudecKoe obecnedeH e HCCeA0BaTeNbCKOH AesTeNbHO-
¢t mKonpHHKoB. Onpoc 2000 mxonsHukoB, npumenmux 8 BOII u na M®O »
1999--2003 rr., roxazan, 9To GONLIIMHCTBO HIKOJIBFHUKOB JIa)Xe HE 3HAET, YTO Takoe
HccnegoBaTeibekas paboTa, a MHOTHE, XOTS M 3HAIOT O MOJoOHBIX paboTax, He UMe-
JOT BO3MOXHOCTH MX IIPOBOJHTE. B CBSI3U C 3THM BO3ZHHIJIO TOHHMaHHE BXXHOCTH B
aKTyalLHOCTH pa3paboTKH METONHYECKOH CHCTEMBI Pa3sBHTHA KCCIIENOBATENHCKHX
crocofHOCTed IMKONBHUKOB [IpH 00yueHnK QHU3MKe.

Tabmuna 2
Opranu3zanus IeAarora4ecKoro 3KCIEePUMEHTa
Otan Tomel AKcnepuMeHTaNbHEE VYyactHuxH Mertompt
TUTOMANKHA

Konctra- | 1999 - | BOUI, M®O, Ttypuup | Oxomno 2500 | Becenrl, onpochl, aHke-
THPYIO- 2003, | Jlomonocoma, KOHKYpCH | INKOMLHHMKOB, 100 | THpOBaHMA IIKONBHHKOB,
uit 2010, | mpoexTHO-HCCIEAOBa- crymenror, 700 | mxonpHeX yuurened u
2011 TenbCKHX paboT, netuue | yduTenel M npe- | HAyIHSIX PyKOBOJHTENER

1DKONE!, Bcepoccmiickmii | nonasatened By- | MPOSKTHO-MCCIEN0BA-
cbe3n yautenedt ¢usuku | 308 TENBCKHX PaboT IKOIb-

B MIY HHKOB
[oucko- | 2001- | BOIL, M®O, BPO, nu- | Oxono 2000 | becenry, omnpocel, aHke-
BB 2011 ueii «Bropas 1mKonaw, | mkomeHHKOB, 100 | THpoBaumMA,  obyueHHE
ML AA(X0)T, COWI Ne | crymertoB, 200 | IUKONBHRKOB, o00ydeHHE
179, KOHKypchl NpOEKT- | yduTeneit M mpe- | mpenoxasateneii B,
HO-MCCIICHOBATENBCKUX | OAaBaTenell By- | PyKOBOLCTBO HCCIEN0BaA-
paCoT, TIeNarorHuecKHe | 30B TemscKMMH  paboTamy,
koHbepeHuy,  JEeTHHE pabora B XIOpPH KOHKYD-
LIKOJIBI COB HCCIENOBATENBCKHUX
pabot

Ob6yua- 2011- | BOII, nnueit «Bropas | Oxono 550 | Onpocer,  aHKeTHpOBa-
OMMHA 2013 mxona», MIOJO0)T, | mxoneunkos, 50 | HUM, oOydeHHE MMKOIb-
Jletnas  onuMIOManHas | crynentoB. 150 | HukOB, 0fydeHue yunre-
¢dusnKo-MaTeMaTydeckas | yydaTencH u Ipe- | ek H CTyAEHTOB — npe-
IIKoIa nojasareneif By- | monasarenci BOII, py-
308 KOBOICTBO  FCCHENOBA-

TENLCKUMH paboTaMu
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YuuTEBAas, 4TO OCHOBHEIE Pe3yIBTATEL KOHCTaTHPYIOWIEro 3Tana [eJaroruyie-
CKOTO 3KCNepUMEHTA OBLTH NoTyders! 6onee 10 Hazaxn, GeumH NIPOBEZICHBI 1BA HOBEIX
onpoca: B 2010 r cpequ 1mkonpHuKOB . MOCKBET — YH9aCTHUKOB MHOTI'OIIPEMETHOTrO
Typunpa Jlomonocosa (350 arxer) u B 2011 ¢ cpenu 600 yantesneii, npubLIBOINX 13
Pa3sHEIX perHoHoB PO na Beepocenitcknii chesyy yaunteneit ¢usuke B MT'Y um. M.B.
JlomoHocoBA. .

IToncKoBBIH SKCIEPHMENT MO CO3JAHMIO METOMHYECKOH CHCTEMEI pa3BHTH
HCCNIENOBATENECKHX CIOCOGHOCTEH IKONLHUKOB IIPH 06YYeHHH GU3NKH HPOXOAMI C
2001 no 2011 r.

TIposogunuce Gecenst, Onpockr, aHKETHPOBAHHS, ofyuenne H neparoruyeckue
Habmonenus 3a mmkonbHukamu B BOII, B nunee «Bropas mKoma», B Kpyxxe
MIUI(I0)T, wa npodunsHoM cemumape B COII Ne 179 u B nerHux LIKOJIax,
ONPOCE! IIKONBHHKOB H CONPOBOXAAIOLIMX HX YUHTENEH, yyacTBOBABWHX B MPO u
B®O, onpocsl MKOABHHKOB H HayuHbIX PYKOBORMTENEH, Y4acTBYIOIOUX B
KOHGEPEHINAX IPOEKTHO-HCCIIE[OBATETBCKIX paboT MKONEHMKOB, Gecegbl ¢ .
YUMTEIAMH Ha NE€NarOruecKuX KOH(EpeHIMsX, oByueHUe CTYJEHTOB, BeAYILHX
3aHATHA CO MIKoNbHUKaMH B BOII, pykoBoJCTBO MCCleoBaTentckuMu paboTam,
paboTa B XKIOPH KOHKYPCOB HCCIIEIOBATENBCKHX PABbOT, AHANU3 OMbITa paboTE! XropH
KOHKYPCOB HCCIICROBATENECKHX paboT INKOMBHHKOB, OUEHMBANACH 3D(EKTHBHOCTD
Pa3sBHUTHA HCCIIEOBATENBCKHX CIIOCOOHOCTEH IIKOIBHUKOB.,

ITon pykoBoncTBOM aBTOpa G610 BEIIOTHEHO HECKONBKO AECSTKOB HCCIEN0-
BaTeNRCKHX pabot yrimy6neHHoro ypoBs, Goee 20-TH uX HUX YAOCTOMITHCE Harpaj
MOCKOBCKHX T'OPOJICKHX M BCEPOCCHACKUX KOHKYPCOB ITPOEKTHO-HCCIEN0BATENHCKHX
paboT. Brui paspaGoTank! HOBATOPCKHE MOAXO/B! — HCIIONH30BAHHE THCIEHHEIX Me-
TOROB, pEANH3YEMBIX B JEKTPOHHEIX TabIHIAX, IPH PEIICHHH 3a[ay ITOBEIIIEHHO
CIOXHOCTH, Ha JTanax IIAHHPOBAHMS M aHANHM3A HATYPHOTO U NPOBEACHHUS BHIYHC-
JHMTENLHOTO IKCICPUMEHTA, A TAKKE HMCIONb30BAHHE OBIEAOCTYNHBIX IHiPPOBBIX
BHZICO— WK OTOKAMeEp B KaYeCTBE OCHOBHOIO H3MEPHTENBHOTO nprbopa.

K 2011 r meroguueckas cuctema Pa3sBUTHA HCCAENOBATENLCKHX CIIOCOOHOCTE
HIKONBHHUKOB NpH o0yuenun ¢usnke Gbina paipaboTara, H ee OCHOBHEIE MOMEHTEI
OBUTH OyGIMKOBAHE! B MaTepHanaX KoHepeHLUHii, CTaTbaX B TIEPHOINYECKHX JKYp-
Hanax, B y9eOHEIX ITOCOBHIX 110 IPOBENEHHIO HCCICHOBATEBCKIX paboT co MIKOIE-
HHKaMH B MOHorpadusx.

B 2011-2013 rr. aBTOp NpoBen 00y4arouii IKCIIEPHMEHT, TIOKA3aBUIMIT pe-
3yIBTAaTHBHOCTE  paspaoTaHHOif  MeTommdeckodf  cucTeMsl.  OBywaromii
OKCIICPHMEHT MNPOBOAMICH Ha clelylopx miomankax: BOII, I'BOY muieii
«Bropas mxoma», xpyxok MIJJI(FO)T, Jlernsin onuMmuagnas ¢bu3uko-
MaremaTHdecKan mikona, JleThsaa wikona mna yumreneil gusuxu Ha (usmHueckoM
daxynerete MY M. M.B. JloMonocosa.

Ofy4aromuii sxcnepument B BOII

B BOIII o6yganuchk MKONEHHKHA 8-To H 9-r0 KIaccoB U3 pasHpIx mxon Mock-



32

BBl ¥ II0/IMOCKOBBS 10 NPETOKEHHOM METOAMYECKOH CHCTEMe Pa3BHTHS HCCIET0-
BaTeNIbCKHMX CIIOCOGHOCTEH ONADEHHBIX IMIKOMEHUKOB. 3aHATHS NPOBOLHIH CTYHACHTE
usiaeckoro axyrsrera MI'Y 1oy 061EM PYKOBOICTBOM aBTOpA.

PazpuTHe MOMCKOBOH aKTHBHOCTH W AMBEPTEHTHOIO MBIILIEHHS OLEHHBANOCH
10 HAIMYHIO y MIKOMBHUKOB CTPEMIIEHHS PEIaTh 3a4aYd JUBEPreHTHOTO THOA U TI0
TOMY, HACKOJIBKO YCIIEIHO OHM 3TH 3a/(a9H peIIaioT.

Ilpu noctynnenun 8 BOUI mxonsHrKam npenaraics tect u3 4-x 3aad. Tpa-
AuuuonHo, B BOI npuanMaloTes Bce NpHUIeNHe Ha TECTHPOBAHHE, HO IIKOILHHU-
KaM 06 95TOM He coobmaeTcs ¢ TeM, YToGbl y HHX OCTABANCS CTHMYII peraTts 3ajgady.
IMockonbky Bce mpHIneNIHe GBLTH 3a9HCIIEHE], TO ITKOIBHAKAM OLEHKH 33 nepsoe
TECTHPOBaHKE He COOBIANuCch (YTOOR! HX HE TPABMHPOBATH), Ha 3aHATHIX pa3bupa-
JIUCH PCIUCHHUA 3a/d4, H IIKONEHUKM MOIJIH C2MH OLEHUTh CBOH paboThHL.

Tlepsas 3ana4a 612 Ha NOCTPOEHHE rpadUKa MyTH OT BpeMeHH, BTOpasd ObIIa
CTaHIaPTHOH MIKONBHOM 3afadel, TpeTsa 3aKa4a GbLIa AUBEPIeHTHOrO THITA, YeTBEp-
Tasi — KOHBEPTeHTHOIO THIA OBBINEHHOM CITOMXHOCTH.

B anpene nposopunocs BTopoe TecTHpoBaHue, rae obyuaromumcs B BOIIT
IIKOMBHUKAM MpEIaraioch peliuTh Toxe 4 3aauu: Ha [OCTPOEHHE IpadHKa, CTaH-~
JapTHYIO 33jady, 3affayy AMBEPIeHTHOro THNA H 33a]aYyy KOHBEPreHTHOrO THIA NO-
BBIIICHHOH CIOXHOCTA. PacCMOTPHM pe3ynbTaTel TECTOB, MoiydeHHBIE B 2012/13
yae6HoM roxy. Jins 2011/12 yyeGHOro roga GHUTH NONYYEHEI AaHAIOTHYHEIE pe3ynb-
TaTHl.

B 2012/13 rr. B BOI noctynuno 124 yyenuka. K xonny BTOPOT'O TOIYrofus
OCTaJIOCh 45 IIKONLHHKOB, CPe/H KOTOPHIX H GBUTO NPOBEEHO BIOPOE TECTHPOBE-
HHe. Pe3ynbTaTs! npeacTaBieHs! Ha puc. 3. Ha Hem oTo6pakens!:

— IPOLEHT BBIMTONHUBILMX MEPBOE 3afqaHue (OUEHKH 10 OOBIMHOM INKONLHONM S-TH
bansHol mKane),

— «(HUIBTP» — NPOLEHT BHIIONHUBIIMX NEPBOE 3aJlaHHe CPEAH TeX, KTO NOIeN 10
BTOpPOT0 TECTHPOBAHHS,

— MPONEHT BLIMONHHBLIMX BTOPOE TECTHPOBAHHE,

BuzHo, 9T0 Ha CTapTOBOM TECTHPOBAaHUM C NEPBOH 3amadeil CIpaBIIMCE Me-
Hee NATOH 3acTH WKonbHEKOB. [Tocne o6yuenns B BOI rpaduyeckoe npexcrase-
HHE NBIDKCHHAS yXe He NPEeCTaBILuIo npobneMy. Bropas 3anaya Gruta crannaprHoit
LIKOJIBHOM 3anaveif, MO3TOMy pe3yNbTaThl €¢ pellleHHs pacllpe/ieNuch MPaKTHYECKH
no npuHuMny: 5 win 2. Tperss 3anaya Goura auBepreHTHOro THNA. PelleHue, rae
BHIBUTATINCE PasyMHBIE FHIOTE3b), 65010 tums B 12% pabor. Bonsme Tpetn yyenu-
KOB K pelIeHHIo 3T0if 3axaun mbo Boobie He MPUCTYNHIH, JTH6O0 AN COBEPLIEHHO
He obocHoBanHEIe oTBeTEL [locnennsis 3anaqa 6b1a B3sTa U3 cGopruka Beecoroamsix
ONUMIHNAf, 900Kl OfapeHHEIe NIKONLHUKH, PELUUB IIEpBHIE ABE 3a/a4H, He CHICIH
e3 nena, kpome TOro, Ty 3ajady B JalbHEHIEM MLTAHAPOBANIOCH HCHONE30BATH HA
sansaTHAX. [Tockonbky ee pemenue TpeGyeT WIMTENEHOrO OBCYKACHUS, TO OHA TOA-
XOJTAT JUIA YaCTHYHO-IIOUCKOBOro MeTOAa 06ydeHHs.

Ipoananusnpyem, Kak pemand JUBEPreHTHYIO 3aady Te, KTO 3aHHMANCA N0
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anpens ¥ Te, KTO npeKpatun obyyeHne Ha nonmytH. M3 45 yueHukos, He TIPUCTY-
IMBIIMX K PCIICHMIO AMBEPreHTHOH 3ajadd, OUUIO MO KOHI@ y4eGHOro rofa TpH
4eJI0BeKa, U3 15 pelIMBIIMX 3Ty 3ajady Ha «5» U 2] peImuBIIHX ee Ha «4», IO KOHILIA
moyaunuck 14 u 17 genosex, coorsercTBerHo. Takum 06pazoM, obyuenue B BOIII ¢
HCIIONB30BAHAEM NPOAYKTHBHEIX METOJOB OKa3aloCh MHTEPECHBIM, TIPeXJe BCEro,
JUISL MIKOJIBHHKOB, CKJIOHHBIX K PENIEHHIO IUBEPreHTHBIX 3a1ay.
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3 3
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Puc. 3. Pesynpratsl axcnepuventa B 2012/13 roxy. Pacipenenenus oTMeTox 3a 3amaum Nel (BEP-
Xy cnesa), Ne2 (BBepxy cripara), Ne3 (Bum3y ciesa), Ne4 (BHu3y cripapa)

AHalu3 [aHHBIX MOKa3bIBaeT, 4TO BHAYANE NMBEPIEHTHYIO 3a/ady YCTICIIHO
(1.e. Ha «4» 1 «5») peruiio 29% MIKOTEHHKOB, H3 YHCHA MHCABIITHX BTOPOE TECTUPO-
Banpe — 69%, a Ha BTOPOM TECTHPOBAHHMM YCIEIUHO AWBEPIeHTHYIO 3amady 87%
y4JeHuKoB. bonee 10-TH IIKONBHHKOB HAaYalH HCCIENOBATENHCKUE paboTel, aBE U3
KOTOPBIX OBUIH JOJOXeHE! Ha KoH(peperun «IIoTeRHam.

Taxum 06pasoM, 3KCTIEPAMEHT IOKa3all, 4TO B pe3ynbTate obyyenns B BOIII
NPOHM30IIIIO KaK CYIIECTBEHHOE yBEIWYEHHE NOMCKOBOM aKTHBHOCTH IIKOJIGHHKOB,
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TaK ¥ pa3BUTHE UX KOHBEPIEHTHOIO H JUBEPTEHTHOTO MBILIIEHHUS, YTO CBUETEIIHCT-
ByeT 06 YCIEIHOM PAa3BUTHY HX HCCIIE{OBATENbCKIX CIIOCOOHOCTEH.

O6yuaromuii 3xcnepument B MI'JUI(TO)T

O6ygaromuii sxcnepument B MI'JIJI(YO)T npomen B 2011/12 roxy u 6511 mo-
XX Ha sKkcrnepuamenT B BOII, 3a HCKIFOUEHHEM TOTO0, YTO 3aHATHA B JIBYX Y4eOHBIX
rpynnax (Bcero 28 yUeHMKOB) BEJl JHYHO aBTOp, & He CTyHeHThl. ITocTymnaromuMm
TaKKe IIPeJIaraics TeCT C TeMH e 3aza9aMu, 9to 1 BOIIL, nmpu sToM Tarke He cTa~
BUJIACH [[€JIb KOTO-TO OTCeATh. B KOHIE y4eOHOro roja Taxxe ObUI IIPOBEIEH TeCT
JUIs KOHTPOIst 3G deKTHBHOCTH 00yJeHus. Pe3ynbTaTsl TecTa HPEACTABICHB! HA PUC.
4. TIockoJpKy OOydYeHHE 3aKOHIHNK 25 U3 28 4YeIO0BEK, TO IPOBOAUTE (HILTPALHIO
HE WUMEJI0 CMBICTIA.
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Puc. 4. Pacnipenenerus oueHOK 3a 3anayn Nel-4
B Hayase (MHIEKC «a») ¥ B KOHIE oOydyeHHs (MBAeKC «by)

BunHO, 4TO ypOBEHE 3HAHHH LIKONBHUKOB, nocTynaromux B MITI(TO)T, ne
OTJIMYAEeTCs OT YPOBHS 3HAHUH ITOCTyNamuX ceepcTHHKoB B BOIIL. Yposens unte-
peca K JMBEpreHTHBIM 3a7ayaM y ydeHHKoB kpyxka MIJJI(FO)T cymiecTsenHo BO3-
poC ¥ oKazalcs B KOHIle rofa gaxe Bbiie, ueM B BOILL Bonsmas noucKosast akTus-
HOCTB IIKOJFHHKOB IPOSIBHIIACH B TOM, YTO OJMHHA/IATh YIEHHKOB ITPOBEJIH HCCIe-
JoBaTeNhcKUe paboThl yriybneHHOro yposHs. Pabora omHo# u3 yyenun 2011/12 ro-
na nmomyuwia garuiom 1[I cremenn Ha Bcepoccuiickod koHdepenmmu HuTen-
Juuactus-Asanraps. Takum o6pa3oM, SKCIIEPHMEHT ¥ Ha 3TOH IUIOIIafKe [T0Kasar,
4TO B pe3ysibTare 00y4YeHHs NIKOJIBHUKOB 10 IPEJIOKEHHOH METOINYECKON CHCTEME
TPOHM30IIUIO CYIECTBEHHOE YBeIHUEeHHE IONCKOBOH aKTHBHOCTH UM Pa3BUTHE UX KOH-
BEPreHTHOrO M JHBEPreHTHOIO MBIIUICHHS, ITO CBHAETEILCTBYET 00 YCIEUHOM pas-
BHTHH MX UCCIIENOBATENBCKUX CIIOCOOHOCTEH.

OGy9arouuii 3KCIepHMeHT B Jinnee «Bropas mkona»

O6yvaromuii 3KCIIepaMesT B JHIee «BTopas IMKONa» HMeN CBOU OCOOEHHO-
ct. TIocKOJIBKY YpOBEHb KOHBEPI€HTHOT'O MBIIIIEHHA yIEHHKOB JHIES TPAIUIHOH-
HO BEICOK, TO OCHOBHOE BHUMaHHE YIENSIIOCH PA3BUTHIO HX NUBEPTEHTHOIO MBIIIIE-
HHUS U IIOMCKOBOM aKTUBHOCTH. Y CIIEMIHOCTD Pa3sBHTHS HCCIENOBATEIBCKUX CIIOCO0-
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HOCTEHN OLIEHHBANOCH II0 BHUTONHEHHIO MIKOMEHHKAMH HCCIIEAO0BATENCKHX pabort. C
LIeJIBIO BHIACHEHHS 3aBHCHMOCTH YPOBHA 1103HABaTeNbHOM TOTPeGHOCTH U HCCIeno-
BaTEJILCKOHN JEATENFHOCTH B 3aBHCHMOCTH OT KJlacca obyyarommxcs, 8 2011/12 r as-
TOp Ben GaKyIsTATHBHBINA Kypc — mna 7-8 u mis 10 xinaccos B 2012/13 ¢ aBTOp Ben
nBa (aKyJIETaTHBHEIX Kypca — mis 7—-8 ¥ jna 10 wiaccos. Pesyasratr ofyuenns
IIpeACTaBieHs! B Tabnue 3.

Buzno, 410 X074 Ha dakyneTaTHBHBIR Kype XoauIH yaeHnKH 10-ro k1acca, ux
B OCHOBHOM HHTEPECOBANTH ONHMNHaAHbIE 3124, IIpH 3TOM OHH HOGMIMCE YCIIEXOB
— Gonee nonoBHHE! cTany npusepaMu M®O, a Tpu ydenuxa YYacTBOBAJIM B 3aKIIIO-
agTensHoM sTane BAO. Bonslmoro HHTEpeca K HCCIEA0BATENBCKOH NeATeNbHOCTH
OHM HC NIPOSBHIIM H, MCCIIENOBATEBCKUX PabOT HE NPOBOMIUIH, HECMOTPS Ha TaKYIO
BO3MOXHOCTE, YTO, CKOpEe BCEro, CBA33HO C OPHEHTHPOM Ha NOATOTOBKY K OMHM-
muanaM 1 EI'S. Tonbko ofna mxonsHuIa 3akoHunia B 10-M kiracce paGoTy, KOTO-
pylo OHa Havyana B 9-M M nomydymna 3a Hee guruioM 1l cTemeHn Ha MOCKOBCKOIL ro-
ponckoii xordepenuun «Ilotenuans.

Tabmuua 3
PesyasTarer 06yyaromero skcnepimenta B anuee «BTopas mkoaa»
Tonm 2011712 | 2012/13 2012/13
Knacc 9 10 7-8
Uucro MKONEHHKOB, HOCTOSHHO XOJHBIIHX 17 16 14
Ha (GaKynbTaTHBHELA KypC
[Tponomxunu paGoTst 41% 6% 7%
Havanu paGorst 53% - 64%
TTomHOCTREIO BEMIOHAIH pafoThi 47% 6% 43%
Crenam noxnanst Ha koHdepeHuHsIx 35% 6% 36%
YyacTBoBaNM Ha 33AKMOYHTENLHOM 3Tare Her Juis 8-ro
O 18% 19%
Beepocchiickoif onuMnuanst o gu3nke KJacca
Hpusepsr 3akmouuTensHoro srana Beepoc- 18% 12% Het and 8-ro
crACKOH omuMnuans! o GUsnke KJacca
Bommu B koManmy THOQ® mxons B 8-x 36%
Knaccax - o (83% xoMaH7ED)

Hlxonsruky 8-ro 1 9-ro xiacca, HaNPOTHB, MIPOSBHIHM GONBITYIO HOHCKOBYIO
aKTHBHOCTb, GONbIle MONOBHHEI HAYalM DPOBOIHTH HCCIENOBATENBCKHE PaGoTH,
ITE paboTr OEUIM [ONOKEHBI Ha KOH(GEPEHIHMH LIKONLHEX paboT, ofHa MOTyYuiIa
AaunnoM Ha xoHdepenuun «Yrenus Bepranckoro». Brlcoxast aKTHBHOCTS MKOIBHY-
KOB NPOABWIIACH TAKIKE B TOM, YTO HEKOTOPHIE IIKOJNBHHKH 8-ro Kiaacca, Mmocemas-
me GaKynsTATHBHBIH KypC, IPHHAIH aKTHBHOE YYacTHe B npoBefenus TIOD.

Takum 06pazom, IKCIEPHMEHT Ha 3TOif ILTOMIAJKE NOKA3a)], YTO B PE3yILTATe
0By4entsi Ha IPOTIEIEBTHYECKOM KYPCe Y IKOJIEHHKOB IPOSIBISIIACE BBICOKAS TIOHC-
KOBasi aKTHBHOCTE, BRIpDa)KEHHAasA KaK B BHJE HHTEpeca K 3KCIIEPUMEHTAIBHBIM 3a/a-
4aM TIO®, Tak 1 K HCCNENOBaTeNECKHM paboTaM, YTO CBHAETENLCTBYET 06 ycmem-
HOM Pa3sBHUTHHU HX HCCIEHOBATENECKUX CIIOCOOHOCTEMH.
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O06yuaromuii 3KCIepHMENT B JIeTHeH 1IKoxe

Jlerom 2013 r 6511 poBeieH obydaronuii sxcepuMenT B JleTHel onuMnuan-
HO¥i u3uKo-MaTeMaTieckol mkone (JIOGMII), xoropas npoxoauna B Bure6ekoi
o61. (benopyccust) ¥ XoTopoii npunsino ydactie Goinee 230 mxonsHuUKOB U3 beo-
pyccuu, Kasaxcrana u u3 45 ropozos P®, B ToM uucne u3 Kanunnnrpana, Habepex-
Herx vesmoB, HosocuGupcka, Omcka, Ilerpomarnobcka-Kamdarckoro, Camaprl,
CrixteiBkapa, YeGoxcap H ap.

3aHATHA B MIKOJE NPOBOAMIH Henarorn u3 Mockssl, Kanununrpana, Camapst
¥ Ip., @ TakKe CTYJEHTEI H aclHpaHThl ¢usmueckoro daxynsrera MV um. M.B.
Jlomonocosa u MOTH. ITockonsKy OCHOBHOM LEILIO IIKOJE! OBUI0 aHOHCHPOBAHO
MOATOTOBKA K ONHMITMAAaM, B TOM YHCIE K SKCIEPHMEHTAILHOMY TYpY, TO IpoTie-
JEBTHYECKMil KypC BKIIOYAN pelieHre 3ajad IOBBILEHHOH CIOXHOCTH H IpOBe/e-
HHe J1a6opaTopHbIX paboT MOXOXKHX HA 3a/]aut IKCIEPHMERTANBHOro Typa BDO.

C ueibio BEISCHHTH YPOBEHb AMBEPTE€HTHOIO MBIILIEHHA B Hadalie H B KOHIe
IIKONE! GELIM IPOBE/IeHE! TeCTHpOBaHus. L1 3Toro npeanaranocs HECKOJIBKO 3a/1aY,
B TOM YHcle AHBEpreHTHOro THna. HecMoTps Ha To, YTO INKONBHHKH B UENOM yC-
MenHO HamUcamH TECTHpPOBAaHME, K PelIeHHIO JXHBEPTeHTHOH 3a[a9H NPHCTYTIHIH
TONBKO 28% IIKOMBHHKOB, a yCIHemHo ee peunuii 21%. Ha 3akmouuTe/bHOM TECTH-
POBAaHHH K PELIEHHIO AMBEPreHTHOH 3a/jauu MPUCTYIIHIH 92% INKOJNBHUKOB, & yc-
NeNIHo ¢ Hell crnpaBUIHCE 63%.

Takum o6pa3oM, NpoBeneHHbIH NeJarorHyeckuil 3KCIepUMeHT Ha BCex IIo-
niaaKax MoATBep/IHII THIIOTE3y HCCIEN0OBaH L.

OcHoBHbIE Pe3yJIbTATHI H BLIBOABI

1. AHQIH3 COCTOSHHSA MPOBIEMEI pa3BUTHS HCCIESH0BATENBCKHX ClIocobHOCTEH
IIKOJNIHHKOB IIp 00y4eHHH (H3MKe IOKa3al, YTO CYIUECTBYIOUME B HACTOSAIMIEE
BpeMsl METOJMKH Pa3BHTHS HCCIIEAOBATENBCKIX CIIOCOOHOCTEH LIKONBHAKOB OPHEH-
THPOBAHE, B OCHOBHOM, Ha CPEAHHI YPOBCHB Pa3sBUTHS YYEHHKOB H HE OTBETAIOT B
TIONHO} Mepe TIO3HAaBaTeNbHOil TOTPeGHOCTH OIapEHHBIX MIKoNbHUKOB. Ha aTol oc-
HOBe GBUI CHenaH BEIBOJ O HEOGXOZMMOCTH Pa3paboTKH METOAMYECKOH CHCTEMbI
Pa3sBUTHA MCCIENOBATENBCKHX CIIOCOGHOCTEH OapeHHEIX IIKOJILHHKOB NPH 00yde-
HUM QU3HKe.

2. VcraHoBleHa 1enecooGpasHOCTh BBEACHHA TIOHATHA «HCCIEN0BATENBCKOH
paGoThl N0 duanKe yrioyGineHHoro yposHs (1o ¢pusnke)» Xax paboTsl, OTiHYaiome-
51 OT OBBTMHEIX YUeOHEIX HCCIe[OBATENbCKHX PaboT TeM, YTO:

— YPOBEHb COKHOCTH PacCMaTPHBaeMEIX [pobieM (1 COOTBETCTBEHHO YPOBEHE HO-
BH3HBL OKHIAEMEIX Pe3yJETaTOB) CYIIECTBEHHO MNPEBBILAET YPOBEHb CTAHAAPTHBIX
HIKOJBHBIX 337124,

— pa60Ta BKIIO4aET OCHOBHBIE 3Tanbl NPO(QECCHOHANBHBIX HAYYHBIX HCCIIeNOBAHHUT
(suaeHue TpoGneMbl — BEIABIDKEHHE THIOTES — INIAHKPOBaHHE IKCTIEPUMEHTA — IIpO-
BeJleHHe HATYPHOIO MM BEIYHCIIMTENBHOrO 3KCIIEPHMEHTA ~ @HATH3 TONY4eHHBIX
Pe3yJIETaTOB — MPE3CHTALMS Pe3YIFTATOB, KOTopas 00BYHO IPOXOAXT B BUAE JOKIa-
Jia Ha xoH(pepeHIuH (KOHKypce) MIKONBHEX MPOEKTHO-UCCIEN0BATENBCKAX paboT).
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Tokasano, 4To M BBHIMONHEHHS HCCIENOBATENbCKO paboTHl yriybneHHoro
YPOBHS IIKONbHHKaM HEOOXOIMMEI HCCIIEI0BATENECKUE CIIOCOBHOCTH, a HMEHHO Ha-
JIIKE BBICOKOTO YPOBHS Da3BUTHA NHBEPreHTHOrO MEILUIEHHS, KOHBEPIeHTHOTO
MBIIIICHHA, TONCKOBOH aKTHBHOCTH M YCTOHYHBOH BHYTpeHHeH MOTMBALMH K HC-
CIIE0BATENBCKOH AeSTeIEHOCTH.

3. PaspaGoTaHa KOHUENIMA METOAMYECKOH CHCTEMBI PasBUTHS HCCIIENOBa-
TENBCKHX CMOCOGHOCTEH ONAPEHHBIX MIKOABHHKOB IIPH 00yuyeHHN GU3HKEe HA OCHOBE
ACATENBEHOCTHOO 1 JINYHOCTHOTO MOAXOIOB, IIPe/yCMATPUBAIOIIAN:

— NO3TANHOE BORIEYEHHE LIKONMBHHKOB B HCCIENOBATENBCKYIO AEATENBHOCT B PaM-
Kax MpoNeAeBTHYECKOro Kypea, O3BOJLIIOLIEr0 YIEHHKY BEIGPATH TeMy HCCIeN0Ba-
HHA B pe3y/IbTaTe COBMECTHBIX YCHIHI 06yyaromero 1 06y4yaemMoro, W NOATOTABIH-
BalOmMero X BBITOIHEHUIO MCCIEN0BATENbCKUX paboT YriyGieHHOro ypoBHS C Hc-
NONE30BANMEM TPAJMUMOHHBIX 1 HHHOBALHOHHEIX METONHK, BKIIOY9as KOMITBIOTED-
HOE MOJEIUPOBAHHE HA OCHOBE YHCIEHHBIX METOMOB;

— OPraHH3allUIO0 HCCIIENOBATENLCKOH NEATCIEHOCTH B COOTBETCTBHH ¢ OCHOBHBIMU
JTallaMH NpopheCCUOHANBHOIO HCCIeAOBAHMU.

4. PaspaboraHa MOZENs METOOMYECKOH CHCTEMBI PasBHTHA HCCIEN0BATENb-
CKHX CIIOCOGHOCTEH OfapeHHEIX MKOIBHHKOB IpH 00YeHHH QH3HKe, BKITIOYAIONas
COAepXaTelbHBIC U NPOLECCYaNbHBIe KOMIOHEHTEl M OTpaXarolas ocobyio pois
IpONEEBTHIECKOro Kypca KaK BO3MOXKHOIO BapHAHTa CO3MaHMS MOTHBAIIHH I TPH-
BIIEYCHUS [KOJIBHHKOB K HCCIIEOBATENECKOI IEITETBHOCTH.

5. Coznana MeToandeckas CHCTEMa Pa3BHTHS MCCIE{OBATENBCKIX CIIOCOGHO-
CTelf OfapEeHHBIX IIKONBHHKOB NpH oOyueHHH (H3MKE, BKITIOYAIOMAS BHIABICHHE
ONapeHHbIX IIKONBHUKOB, 00yyeHHe HX Ha IpONENEBTHYECKOM KYpCe MeTOIMKaM,
HEOOXOUMBIM [Uisl BBHUTONHEHUsS HCCIIEI0BATENECKHX PAaboT, B TOM MHCITE KOMIIbIO-
TEPHOMY MOIEIHPOBAHHMIO HA OCHOBE YHCIIEHHBIX METOJIOB, IIOMOLIb B BEIGOpPE TEMEI
(HampaBNEHNA) CaMOCTOSTENRHOMH HCCIETOBATENLCKOM paboThl, OpraHH3aLHI0 BEI-
TONHEHUA HCCIEA0BATENBECKOH paboTh! YIITyONIEeHHOTO YPOBHS, IPE3EHTAHH Pe3Y.ib-
TaroB M BBUICHEHHE BO3MOXHOCTH NPOJOIDKEHHA NaNbHEHINMX HCCNEI0BaHHY o
NPEeXXHEMY WIH HOBOMY HalpPaBlICHHIO.

6. Co3naH KOMILTEKC CPEACTB BEIIONHEHHS HCCIEIOBATENBCKUX paboT yriy6-
AICHHOTO YPOBHA Ha OCHOBE IPOBEACHHSA BRMHCIHTEIBHBIX 3KCIEPHMEHTOB, IIAHHK-
POBaHHUA, NPOBEACHHUS M aHANU3A HATYPHEIX DKCIIEPHMEHTOB, BKTIOYAIONHI HCIIONE-
30BaHKe NUGPOBEIX POTO- H BUIEOKAMEP B KAYECTBE OCHOBHEIX H3MEpHUTENBHBIX HH-
CTPYMEHTOB { KOMMBIOTCPHOTO MOJENHPOBAHHS HA OCHOBE YHCJIEHHEIX METOJOB,
BKIIIOYAs;
— HEABHOE YHCIEHHOE HHTETPHPOBAHHUE (B TOM YHCHE YPaBHEHHIT JBHXEHUS);
— YHCJIEHHOE HaXOXJICHHE JKCTPeMYMOB (QYHKIMH H peuleHHe ypasHeHHH (B TOM
YHCNe TPaHCHEeHAEHTHEIX);
— YHCTECHHBIH PACYeT CTATHCTHIECKHX XaPAKTEPUCTHK CHCTEMBI MHOTHX TeJ B Npo-
Lecce ee 3BONIOLUH.

7. IlokasaHo, 4TO AOCTHTHYTHI YPOBEHBL HMCCIEROBATENECKUX CIOCOGHOCTEMH
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IHKOAEHHKOB MOXeT GBITh JHArHOCTHPOBAH IO Pa3sBHUTHIO KOHBEPIeHTHOIO MEIIILIE-

HHSA, OIIEHHBAEMOTO 10 YCHCHIHOCTY pelIeHMs ONHMITMAfHBIX 3ajad (3afad IOBEI-

LIEHHON TPYHHOCTH), AUBEPIrEHTHOrO MBIIUICHHS, OHNEHHBAEMOro IO CTPEMIIEHHIO

peluaTh 33194 JUBEPreHTHOTO THIIA U YCIIEIMIHOCTH HX PEeNIeHH s, a TAloKe YCTOHYH-

BOI1 NONCKOBOMH aKTMBHOCTH, OUEHHBAEMOH I10 aKTHBHOCTH HCCIIEHNO0BATENbCKOH] Jes-

TENFHOCTH IUKOJGHHUKA, BKIIOYas BRIMONHEHHE HCCIENOBAaTeNsCKHMX pabor yriy6-

JCHHOTO YPOBHS.

8. B xojle MeAaroru4ecKoro SKCHEepHMEHTa OATBEPKACHA PE3YNLTaTHBHOCTh
NPEIOKEHHOH METOANYECKOH CHCTEMS! Pa3sBUTHS HCCIENOBAaTENbCKHX CIocoOHO-
CcTeil OfiapEHHBIX LIKOJILHHKOB IPH 00ydeHuH QU3HKe, OllEHHBaeMasd 10 MPEI0KEH-
HBEIM B XOJ[€ HCCIIEAOBAHHS KPHTEPHAM M ITOKA3aTe/sIM, XapaKTEPU3YIOIMM HOHCKO-
BYIO aKTHBHOCTH, YPOBEHD Pa3BUTHS KOHBEPITEHTHOTO ¥ JTUBEPIEHTHOTO MBINIIEHUA,
YCIEIHOCTE BHITONHEHUS HCCITEJOBATENLCKHX paboT yriay6eHHoro ypoBHs.

PaspafoTannas MeTOZMYECKast CHCTeMa Pa3BHTHA HCCIEAOBATENBCKHX CIO-
co6HoCTel INKONBHUKOB IpH 00y4eHnn du3Hke MoxeT OBITh IPUMEHEHA B pas3nuy-
HBIX PErHOHaxX Hallled CTpaHbL JTOMY CIIOCOOCTBYIOT ClERYIOlHe 0OCTOSTeNsCTRa.
Bo-nepBeIX, pH pa3paboTke METOAMYIECKOH CHCTEMBI HE HCIIONB30BaNOCh CrEliHa-
JM3UPOBAHHOE Jloporocrosiiee 060pynoBaHUE, IO3TOMY OHAa MOXET GBITh peanu3o-
BaHA NPaKTHYeCKH B Jto6oii IKOIe, Fle eCTh YYeHHKH, OJapeHHEIE B 001acTH dusm-
ku. Bo-BTOpEIX, MeTOMuYeCKast CHCTeMa UMeeT GONEIIYI0 rHOKOCTE H MOXeT OBITh
peanuzopada Ha GaKyIbTATHBHBIX WIH JNEKTHBHAIX 3aHATHAX B LIKOJAX, B KPYXKaxX
IpH By3aX WM Y4eOHBIX LeHTpaX, B JICTHHX IIKoNaX. BEICOXHMI ypoBeHs HCCaEnoBa-
TENBCKHX CHOCOOHOCTEH MIKOIBHHKOB IIO3BOJIMT UM ITOJIYyYHTH OONbIlle 3HAHHI O Te-
pEnOBOM Kpae COBDEMEHHOH HayKH M TeXHMKH, 6oiee 061yMaHHO nojoiit K Brb0-
py cBoeit Gynyuiedl npogdecchu, 6ojiee yBepeHHO OPHEHTHPOBATECA B COBPEMEHHOM
IUHAMHYECKH MEHSIOLIEMCS MHPe M B JaibHelileM BHECTH CBOIO JICNTY B Pa3BHUTHE
Hayd4HO0 — TEXHHIECKOr o IIporpecca.

[IponomxeHHe UCCIENOBAHHA BO3MOXKHO B HAIPABICHUH BBEICHHA B METOIH-
YeCKYX0 CHCTEMY HOBOTO COJCPXKaHHS W3 00NacTH BOJHOBOH ONTHKH, CTATHCTHYE-
CKOU QU3NKKM, HAHOTEXHOTOTHH H APYTHX HAPaBIEHUI COBPEMEHHON HAyKM M TeX-
HHKH.

Conepxanue nucceprainy oTpaxeHo B 87 myOiMkanusax oOmuM oGbemMoM
95,5 n.n1. (aBTOpcKHX — 93,5 11.J1.), U3 KOTOPBIX OCHOBHBIMH ABJIAIOTCS CIEYIOILHE.

Monorpaduu

1. Proxukos, C.B. Pazsutre uccne0BaTenbCKUX KOMIIETEHIHH MIKONBHUKOB MIPH
BBLIOJIHEHHH HCCIEN0BATENILCKHX paboT Mo GH3HKe C MCNONE30BAHIEM YHCICH-
noro moaenuposanus: Monorpadns [Texcr] / C.B. Pebxukon. — M.: Illkona 6y-
aymero. — 2012, — 232 ¢. (14,5 n.n.)

2. Peixuxor, C.B. PaizsuTHe HccleHoOBaTeNbCKHMX CIOcobHOCTER OmapeHHBIX
IOKONBHIMKOB TIPH BRIIIONHEHUH HCCIEI0BaTeNbCKHX paboT o Gu3HKe ¢ npoBele-
HHEM 3KClIEpUMEHTOB Ha Ga3ze toto- u BuAeo TexHuku: Mounorpadns [Texcr] /
C.B. Proxuxos — M.: llIxona 6yaymero. — 2012. — 160 c. (9,2 r.11.)
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3. Poikuxos, C.B. Peamnsauus knaccudeckoro sxcnepumenta «Onwir Ia-
Jujes» ¢ nomomplo TexHHkH «poroduunma» [Texcr] / C.B. PeukukoB,
10.B. Crapokypos // ®usndeckoe oGpaszoBanue B By3ax. — 2002. — T, 8. — Ne3.
- C.70-74. (0,4 n.1., apropexux 0,2 n.1. — 50%)

4. PoixnkoB, C.b. Komnbloreproe MoiefupoBanue JBHKEHHsT KeJILTCKOro
kamua [Texer] / C.B. Peixnkos, J.A. Fpuropses, M.A. Tuxonos // ®uinye-
ckoe ofpazosannce B By3ax. — 2005. — T. 11. — Nel. — C. 82-89. (0,6 n.m1., an-
Topekux 0,2 wJr. — 33%)

S.  Pooxkuxos, C.B. Henoab3oBanne TabauyHoro npoueccopa MS Excel ans
pewienus GHIHYECKHX 3a2a4 NoBbleHHOH cinoxuHocTH [Teker]/C.B. Ponkn-
xoB // Hudopmartnka u oGpasosanne, —~2007. — Ne10. — C. 73-78. (0,65 n.n.)

6.  Psixukos, C.b. Hamepenne caiibl conporusiienus sosayxa [Texer] / C.B.
Proxnkos // @u3nka B mkosae. — 2008, — Ne3. — C. 37-40. (0,4 1.11.)

7. Prrxnkos, C.b. Henmonn3zoBanie 2JeKTPOHHBIX TaGHI IS IPOBEPKH 3a-
xonoB Kennepa {Texcr] / C.B. Prisxuxosn // HudopmaTuka n o6pa3oBanue. —
2008. — Ne8. - C. 71-76. (0,65 n.21.)

8. Porxukos, C.b. HaBbikn HcciieqoBatenst GOpMHPYIOTCA HA IHKOJBLHOI
ckaMbe (M3 onbiTa paboTel Bewepneli gu3snueckoil WKOJIBI npH (HIHECKOM
daxyarrere MI'Y) [Texcr] / C.B. Porxknxoe // Becrunk MockoBekoro
ynusepeutera. Cepns 20: nexarorndeckoe odpazosanne. — 2008, — Ne2, — C.,
65-71. (0,5 n.1.)

9. Proxnkon, C.B. PazBuTHe npeacTaBiennii 0 CTaTHCTHYECKOM XapaKrepe
(H3HYECKHX 3aKOHOB Y MIKOJLHHKOB 7—11 k1accoB B npotiecce BHIMOIHEHHS
MPOEKTHO-HCCACAOBATEALCKHAX paboT ¢ HCNOJABI0OBAHHEM KOMIILIOTEPHOIO
mogemupoBanns [Texer] / C.B. Poixunkos // Illkona 6yaymero. — 2011, — Nel.
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21. Peoxukos, C.b. Becensl 1 KOMNBIOTEpHBIE PacdeThl, KACAIOMIHECT HECKOIBKHX
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3aHHMATENBHBIX 3a7]ad MeXaHUKH. 4.5, Kak ¢u3uka couuia ¢ nebec Ha 3emimo o
HAKIIOHHOM TLrockocTH I'amunes: Yae6noe mocoGue [Texcr] / C.B. Peoxuxos —
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Matepnassi kondepeHnnii
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sxwukoB // Tpyner VI Beepoccentickoit xordepenmnun «HeobpaTiMEle nponeccsl B
npupoje u Texuuke». — M.: MI'TY um. H.O. Baymana. — 2011. — Yacts III. — C.
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«®usmaeckoe 06pasosanue: MpobieMs! K MePCIEKTHBEI PasBUTHA». — M.: MITT'Y,
2011.-4.1.—-C. 199-201. (0,2 n.11.)
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/ C.B. Proxwuxos // Mateprans XIV BcepocCHACKOM HayTHO-TIPAKTHIECKOH KOH-
deperm «Pu3ngeckoe 06pazoBaHue: NeSArOTMYECKHE HCCIENOBAHMA H HHHO-
Baimmy. — Mpkytek: BocTogno-cubupckas rocyrapersensas akagemus obpazo-
Banus. —2011. - C. 27-29. (0,2 n.1.)

45. Peoxuxos, C.B. IlpoBeneHHe HCCIeOBATENLCKHAX paboT ¢ omapeHHEIMH
IIKOJIPHAKAMH Ha MpHMepe H3ydeHHs (GOpPMEI NMOBEPXHOCTH MEUIGHON INIEHKH
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INKOJIBHHKOB Ha IPHMEpe pacdeTa ABHKeHHA 3apDKCHHEIX JaCTHI[ B HEOOHOPO/I-
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