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3AKOHU 3BEPEXXEHHSA B CUCTEMI ®OPMYBAHHS HAYKOBOI'O CBITOI'JIAAY
MAWBYTHBOI'O BUMTEJISA ®I3UKH

Poszensoaemoes ponv 3axonie 30epedicenHss 6 GOPMYSaHHI HAYKOB020 CEIMO2N0y MauOymHix
suumenie Qizuxu. AHANIZYIOMbCA MONCIUBE MEMOOUUHT NIOX0O0U PO32A0Y 3AKOHY 30epedCcents eHepaii.
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IloctanoBka mnpodaemu. DopMyBaHHS HAYKOBOIO CBITOINIALY MaHOYyTHIX BYMTEINIB
¢13uKH B110YBAa€ThCS HA MPOTSI31 BCHOIO MEpioay HaBYaHHS. Ajie HE BCl TEMHU, HaBITh HE BCl Kypcu
¢bi31KH, BHOCSATH OJJTHAKOBUI BHECOK Y Liei mpouec. Ha Ham mormsa, cepen TeM, ki HalOUIbIIO0
MIpOIO BIUIMBAIOTh Ha (OPMYBaHHS LUIICHUX YSBJIEHb MPO CydacHy (I3UUHY KapTHUHY CBITY, Ha
CBITOIJISI/IHI, COIIAJIbHI Ta HABITh €TUYHI MOTJISIAN JIFOCH, B MPOIleci HaBYaHHS MOTPIOHO BUIIIIUTH
TEMH, TOB’SA3aHI 3 PO3IJIIOM 3aKOHIB 30epekeHHs. BUKIamaHHS IIMX TeM Ha OCHOBI Cy4aCHHUX
ySIBJIEHb TEOPETHUYHOI (PI3UKH € OCOOJIMBO AaKTyalbHOIO MNPOOJIEMOI0 B MIATOTOBII ManHOYTHIX
yuuTeniB (Pi3uKH, OCKUIBKHM 3aCBOE€HI HUMHU HAayKOBI KOHLIENIIIT Ta ifiei OyayTh Hajadi 6araTto pasiB
TUPaXyBaTHCS 1, 3pEIUTOI0, Yy HAWOIMXKYii NMEepCHeKTHBI BH3HAYATh IHTEJEKTyaJlbHUN pIBEHb
BUITYCKHUKIB WIK1J, 1, SK HACNIJOK, - CBITOTJSAHMM HacTpii y cycmiibeTBl. ToMy 3a3HaueHi
INUTAHHS B CUCTEMI IMIJTOTOBKH BUMTEIbCHKUX KaJApiB 3 (hi3MKM MOBMHHI MAaTH JOCTaTHHO MOBHE 1
CyyacHe HayKOBO-METOAMYHE OOrpYHTYBAaHHS, OCHOBAaHE Ha 3arajlbHUX TeopisiX, fAKI €
(byHAaMEHTOM yCi€l TEOPETHUHOT MiATOTOBKHU.

AHAJI3 aKTyaJbHUX J0CTiKeHb [1-3], HaBUaIBbHUX TPOrpaM 1 HaBYAIBHHUX MOCIOHUKIB
[4-6] moka3sye, 110 TpU TIATOTOBII CTYICHTIB MEAArOTiYHUX YHIBEPCHTETIB PO3BUTKY CBITOTJISILY
BIZIBOJUTHCS JOCTaTHHO BEJIMKA yBara, aje, TUM He MEHII, MOTeHIial y (opMyBaHHI HayKOBOT'O
CTHJIIO MHUCJICHHSI CTYJIE€HTCHKOi MOJIOJI, SIKHH MICTUTBCS y BHUBUEHHI 3aKOHIB 30€peKeHHs, He
BUYEpIIaHO. 3HAYHOIO MIPOIO 1033 YBarol 3ajJHUIIA€ThCS HE JIUIIE iX 3B'30K 3 BJIACTUBOCTSIMHU
IPOCTOpPY Ta 4acy, aje i B3a€MO3B’SI30K 3aKOHIB 30epeKeHHs 1 3aKoHIB pyXy. Lle 3HauHO 3BYXye
MO>KJIMBOCTI 3arajbHOOCBITHBOTO 1 CBITOTJISAHOTO BIUIMBY 3aKOHIB 30€pEKEHHS 1 TOMY METOJUYHI
PO3pOOKH, IO CTOCYIOTHCS SIK BJIACHE LUX 3aKOHIB, TaK 1 iX BHUKOPHCTAHHS Yy PI3HUX PO3JLIAaX
¢Gi3UKM Ta MOCHJIEHHS METOJOJIOTIYHOI CIPSIMOBAHOCTI iX HABYaHHS € JIyX€ BOXJIMBUMH, a B
OCTaHHIN Yac - 0cOOJMBO akTyalbHHM. lle TOB’s3aHO 3 THM, IO, SK CHPABEIJIMBO 3a3HAYAIOTH
JLIO. bnarogapenko i M.L. IllyT, «...cbOorogHi BHACIiJOK NPOHUKHEHHS peNiriiHuX iaeil Ta
JHOKEHAyK y BCl cpepH CYCIUIBHOTO >KUTTS CYTTEBO 3MIHHMBCS CBITOIISA JiroAei. CTaBUTBCS TMiJT
CYMHIB pOJIb HayKH y CUCTEMI KYJIbTYPH, JTyXOBHOT'O JKUTTS CYCIIJIbCTBA. JI0/lMHA ovyana BIpUTH B

TC, IO HC BCC MOKHA IMOSACHUTH 3 HO3HI.[ifI MNPpUPOAHUYNX HAYK, IO €IJMHA HAYKOBAa KapTUHA CBiTy
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He € a0CoOTHOIO 1 MoXxe OyTH nepedynoBana. HaGynu nmommpeHHs: NPOrHOCTHYHI TOCIIIKEHHS,
i1ei mpoeKTyBaHHS MalOyTHBOTO, ajie HE Ha OCHOBI HAyKOBOI METOJOJIOTIi, a 3 BUKOPHUCTaHHIM
AHTHMHAYKOBUX JIOTM, SIKI 10 CYTI IPOroJOUIYyIOTH 1eanicTuuny ¢inocodiro. Bee ne yckmanHioe
(dopMyBaHHS Yy MOJIOZI JlaJIeKTUKO-MAaTepialicCTUMHOTO CBITOIIALY 1 B3arajii 3HHMXKYeE 1HTepec J0
¢G13UKH SIK TPOBIAHOI MPUPOIHUYOI Haykd. llpomy HeoOXimHO pimryde npotuaistu. OTxe, y
mpoleci HaBYaHHS (I3UKH CJiJ PO3KPUBATH 3B ’SA30K MDK (DI3UKOI0 1 PO3BUTKOM CYCIIJIBHOL
CBIIOMOCTI, MiXk (DI3MKOIO Ta CIIPUHHSTTSAM OTOYYIOYOTo cepeaoBuma» [7].

3po3ymisio, 10 B OJHIN CTATTI HEMOKJIMBO HABITh MEpPEPaxyBaTH HEBUPIIIEHI METOAUYHI
npoOaeMHu, M0 CTOCYIOThCS METOJOJIOTIUHOI pOoJii 3aKOHIB 30epexeHHs B ()OpMyBaHHI HaAyKOBOTO
CBITOIIIAMY MailOyTHbOTrO BuMTENs (Qi3uku. TOMy OCHOBHOIO MeTOIO AAHOI CTATTi € BUCBITIICHHS
OKpEMHUX, ajleé BaXJIMBUX 1 HE MOBHICTIO BUPIIIEHUX METOJUYHUX MHUTaHb, OB’ SI3aHUX 13 3aKOHOM
30epexeHHs eHeprii Ta Horo 3B°sI3Ky 3 BIACTUBOCTSIMU IIPOCTOPY Ta Yacy 1 pIBHAHHSAM PyXy.

Bukisaa ocHoBHOro MartepiaJuy. 3aBiaHHs (I3UYHOI HAYKHU IOJISTAE B MOIIYKY 3araJlbHUX
3aKOHIB MPHUPOAU 1 MOSICHEHHI 3 iX JIOMOMOTOK PI3HHUX SBHII 1 MPOINECIB MpUpoAH. Takumu
3aKOHAMH €, HalpuKIaja, 3aKkoHM HbIOTOHA, IO OMUCYIOTh PyX MAaKpOCKOIIYHMX TiJ, SIKI MpH
pO3Bs3aHHI KOHKPETHOI 3ajadi MO)KHA pPO3IJISAaTH SIK OE3CTPYKTYypHI YaCTUHKM (MarepianbHi
TOYKH), PiBHAHHSA MakcBesula, 110 ONHUCYIOTh €JIEKTPOMArHiTHI Ta ONTHUYHI sBHINA, a00 3aKOHU
KBAHTOBOT MEXaHIKH - 1€ 3aKOHU PyXy YaCTHHOK MiKpPOCBITY.

Pyx, sK MaKpOCKOMIYHMX Tel. TaK 1 YaCTUHOK MIKPOCBITY, 1 BCl SIBUIIA HPUPOIU
3MIHCHIOIOTBCSL B Yaci Ta MpocTopi. TOMy 3aKOHH, IO ONHUCYIOTh SIBUIIA Ta PYXH, 3yMOBJEHI
BJIACTUBOCTSIMHU MPOCTOPY 1 Yacy, HAMBaKIMBIIIMMHU 3 SKUX € OJHOPIIHICTh Yacy, 130TPOMHICTh Ta
OJTHOPiHICTh mpocTopy. Bech HakomuueHuid y ¢i3ulll E€KCIEPUMEHTAIBHUN 1 TEOPETUYHUN
Marepiai oKasye, 10 10 LUX Iip He BUSBJICHO KOJHOTO (aKTy, KMl CTaBUB I1iJl CyMHIB 3a3Ha4eH1
BJIACTUBOCTI TPOCTOPY Ta Yacy.

PiBHAHHS pyXy B OyAb-fKOMY BHINAAKy - 1€ AudepeHLianbHl pIBHAHHS, 1HTETpyBaHHSI
SKHX, SK MIPABHJIO, TIOB'sI3aHE 31 3HAYHUMHU MaTEeMAaTHYHUMHU TPYIHOIIAMHU. A y BHIAAKYy 0ararbox
YaCTUHOK (Ta3u 1 KOHJEHCOBaHI CUCTEMH), a00 - KOJIHM 3aKOHU B3aeMOJii T a00 YaCTHMHOK B3araii
HEBiIOMi, MiAXiA JO ONKCY SIBUII 1 NPOLECIB Ha OCHOBI 3aKOHIB pyXYy CTa€ HE3JiNICHEHHUM B
npuHIUIi. TOMy B TakuX BUMNAIKaX aKTyaJbHUM € BUKOPHCTAaHHS aJTbTEPHATUBHUX IiIXOMIB 0
pO3Bsi3aHHA 3a7ay, TOOTO BUKOPUCTAHHS HE 3aKOHIB pPyXy, a IHIIMX 3arajbHUX 3aKOHIB, SKi
BUIUIMBAIOTH 13 BIIACTMBOCTEH MPOCTOPY Ta yacy, aje He 3BOJATHCS 10 AU(epeHIialbHUX PIBHIHbD
pyxy. Takumu anbTepHATUBHUMH NUISIXaMH J0 JOCIHIDKEHHS (PiI3MUHUX SBHII € IT1IXOIH, 3aCHOBAHI
Ha 3aKoHaX 30epeXeHHS, SKI CTBEPKYIOTh HAasBHICTb JAEAKMX (PI3SUUHUX BEJIWYMH, IIO
30epiratoThcs B mporieci pyxy. [lomyku BenmnyuH, K1 3JIMIIAIOTHCS MOCTIMHUMHU € HaJA3BHYaHO
B)XJTMBUM HAIIPSIMKOM HAYKOBHX JOCITIPKEHb.

3aKkoHU 30epeKeHHsl, Ha BIIMiHY BiJl 3aKOHIB PyXy, HE JAlOTh JIeTaJbHUX BKa31BOK Ha Te,
SIK TIOBHHEH MPOTIKATH TOW YM IHIIUH mporiec. BoHW BOJIOMIIOTE Juie QPyHKITIE 3a00pOHHU: SKIIIO
SKHICh NPOIIEC CYNepeUyHTh IIUM 3aKOHaM, TO BCi CIPOOM HOro 3JiHCHUTH € Oe3MepCleKTUBHUMU,

TOMY 1110 TaKu¥ Mpoliec HeMOXKIUBUM. [[iATBEpAKEHHAM [IbOMY € YUCIIEHHI ICTOPUYHI (aKTH Mpo
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Te, IK 0araTo HaBiTh JyXe TAJIAHOBUTHUX JIOAEH HaMarajucs noOyayBaTh BIYHUN JBUTYH, aje BCl
TaKi «BUHAXOAW» OyJIM HEBJATMMH, OCKUIBKH CYIEPEUHIN 3aKOHY 30€peKeHHs eHeprii.

HaykoBe 1 meTomonoriyHe 3HAYCHHS 3aKOHIB 30€pEKEHHSI BU3HAYAETHCS iX BHUHATKOBOIO
3arajibHICTIO 1 YHIBepCaJIbHICTIO. BOHM NiIOTH y (i3UIll MIKPOCBITY 1 3aCTOCOBHI A0 KOCMIYHHUX TiJI.
Ha ix ocHOBI BUKOHYeThCs 0araTo HaWBaKJIMBIIIMX TEXHIYHUX PO3PAXYHKIB. 3 HUMHU MOB'SI3aHO
BBEJCHHS B Cy4yacHy 13Ky LUIOro psany (yHIaMEHTadbHUX 11eH, [0 MalTh MPUHIUIIOBE
3Ha4YeHHA. 3aKOHH 30€pe’KEHHsI IEBHOIO MIpOIO CIYXKaTh KPUTEPieEM ICTUHHOCTI Oy b-s1K0i (pi3nuHOi
Teopii. Y 3akoHax 30epexeHHS BIIOMBAETHCS HAWMBAXIMBIIIUN [1aJEKTHKO-MATEPIaTiCTUYHUN
NPUHIUI HE3HUIIEHHOCTI MaTepii Ta ii pyXy, B3a€MO3B'SI30K 1 B3a€MOIEPETBOPIOBAHICTh BIIOMHUX
¢dbopmM pyxy matepii.

PiBHSIHHS pyXY € pIBHSHHSIMH, SIK1 OMUCYIOTh 3MIHHM (D13MYHUX BEJIUYHUH Y Yaci 1 MPOCTOpI.
[lepen yssBHUM HOTJIAIOM JOCIHITHUKA IPOXOIUTh HECKIHUCHHA MOCIIIOBHICTD (PI3UYHUX CUTYAIliH.
B cyrtHocCTi, (pi3uKa HE 1IKaBUTh SIKACh OJIHA CUTYallisl B KOHKPETHUII MOMEHT 4acy, sika He MICTHUTb
B co0l pyxy, a IIKaBUTh CaM€ TMOCIIIOBHICTh CHUTYAIlll, 32 TMOCEPEIHUIITBOM SKOI 31HCHIOETHCS
pyx. Ilpu po3risai mociiJoBHOCTI CUTYallli BaXKJIMBUM € HE JIUIIE T€, YUM BOHH BiAPI3HIIOTHCS,
aje ¥ Te, 0 B HUX CHUIbHE 1 110 B HUX 30epiraerhcs. 3aKOHU 30€peKEeHHS BIAMNOBIIAIOTH Ha
IUTAHHS MPO T€, IO B MOCIIJOBHOCTI (Pi3UYHUX CUTYAIIiH, SKI OMUCYIOTHCS PIBHAHHAMM HPOIIECY,
3aJMINAETHCS HE3MIHHUM, MOCTIHHUM. 3po3yMiso, o (i3uyHa Teopis HOBUHHA C(HOPMYIIIOBATH 1€
y BUIJISAl MOCTIMHUX YUCENbHUX 3HA4YE€Hb BIANOBIHUX (PISMUHHUX BEIMYUH 1 BKa3aTH MPHU SIKUX
yMOBax JaHi (pi3MuHi BETUYUHU 30€piratoThes.

VY MexaHilli, HampuKiIaa, 3aKOHU 30€peKEHHsI B MAaTEMaTUIHOMY CEHC1 3BOJSATHCS 10 TaK
3BaHUX IHTErpaiiB pyxy. OJHAaK HasBHICTh BEIMYMH, SIKi 30€piraloThCsl, BUXOAUTH JAJIEKO 32 MEXi
MEXaHIKd - BOHHU BIJIrparoTh HaWBaXJIMBIIIY POJIb y BCiX pO3ALIaX NMPUPOIO3HABCTBA. 3aKOHU
30epexeHHs, € QyHIaMeHTaIbHUMHU 3aKOHAMH TIPUPOH, a HE MPOCTO PE3yIbTATOM MaTeMaTHUYHUX
BIIPAB 3 IEPETBOPEHHSIMHU PIBHIHb PYXY.

Bennmumnamu, sKi 3 94acoM He 3MIHIOIOTHCS, JUIS 3aMKHYTHX CHCTEM € IMITYJIbC, MOMEHT
IMITyJIbCY, €HEpris, ENEeKTPUYHUM 3aps]. 3aKoHH iX 30epexeHHsS 03BOJIAIOTH 3pOOUTH JesiKi
BUCHOBKH IIPO XapakTep MOBEAIHKH (I3UWYHOI CHCTEMH HaBiTh y THUX BHIIAJKaX, KOJIM JUIS INi€i
CUCTEMH 1HII 3aKOHU HeBioMi. KpiM Ha3BaHUX, ICHYIOTh 3aKOHH 30€pe’KeHHs, CIIpaBeIInBI JIUIIIE
JUIE OOMEKEHOro Kjacy (pi3MYHHUX CHUCTEeM 1 sBUIL. Taki YMCIEHHI 3aKOHHM 30epeKeHHs B Teopii
€JIEMEHTAPHUX YaCTHHOK.

Koxken 3akoH 30epeXEeHHS MOXXHa pPO3MNIAIATH SK KOHKPETHHHA TPOSB 3arajibHOTO
abCOJIIOTHOTO 3aKOHY 30epexeHHs MaTepii 1 pyxy. Aje He MOXHa OyTH BIEBHEHUM y TOMY, LI10 TOH
Yy IHIIUH 3aKOH a00 Horo (QopMysIIOBaHHS 3aJUIIATHCS HEMOPYIIHUMH 3aBXKAU. 3 PO3BUTKOM
HayKH 1 pO3LIMPEHHSM MEX JIOJCHKOTO JOCBIAY BIIOYBA€THCS YTOUHEHHS 3aKOHIB 30€peeHHS.
Tak, y 3B'sI3Ky 3 MOSIBOIO TEOPii BIJTHOCHOCTI BUSBUJIOCS, 1110 1HEPTHI BIACTHUBOCTI TLT 3aJI€XKAaTh BiJl
eHeprii, a eHeprio ciiJ BU3HAYaTH TakK, 1100 BOHA He oOepranacs B HYJb, KOJHM TIJIO MOKOIThCA

BIZTHOCHO 0OpaHOi CUCTEMH BIUTIKY. 3 PO3BUTKOM (Di3MKH €€MEHTApHUX YACTMHOK BUHUK LUIMN
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P HOBHX 3aKOHIB 30epexeHHs (0apioHIB 3apsjy, JIENTOHHOTO 3apsiiy, JUBHOCTI, 130TOMIYHOTO
criny, napHocrti) [8].

I3 3axoHaMu 30epekeHHs MOJIO/a JIF0IMHA BIIEPIlEe CTUKAETHCS I1I€ PU BUBYEHH1 (13UKHU B
mkoii. Ha nanomy erami BuBYEHHs (DI3MKH iCHYE Ay)Ke€ Malo MOMIJIHMBOCTEH OOIPYHTYBAaHHS IMX
3aKOHIB, TOMY WIKOJIIpl CHPUIMAIOTh 3aKOHM 30€peXeHHS JOTMaTHYHO - SK CBOTO POIY
3aknauHaHHA. Ta, Ha XKajlb, CUTYyallisl 3MIHIOETbCSA MaJo 1 TMICIAS BUBYCHHS KJIACHYHOI MEXaHIKH,
TOOTO Micasl TOrO, SIK NMOBHUHEH OyTW 3A1MCHEHMH [eTaJbHUM aHali3 3aKOHIB 30€peKeHHs Ta
3aCTOCYBaHHA X JUIsi BUBYEHHS IHIIMX MUTaHb, HAaMpuWKian, 3agad Kemnepa, HeroToHa, mpomeciB
po3naay Ta 3MUTTS YACUHOK TOILO.

MoxHa BIIEBHEHO CTBEPKYBATH, I10 BC1 CTYACHTH MiCJsl BUBYCHHS KJIACUYHOI MEXaHIKH
rOTOBI, SIK 3aKJIMHAHHA, (opmymoBaTH: «IMIylbCc, MOMEHT IMIYJIbCY Ta MEXaHIYHA EHEeprisd
130JIbOBaHOI CHCTEMH HE 3MIHIOIOTBCS 3 4YacoM». AJle 3 TaKOI X BIIEBHEHICTIO MOXKHA
CTBEpKYBATH, IO Yepe3 CEMECTp MICJIs BUBYCHHS KIIACHYHOI MEXaHIKH, JIMIIE He3HAYHA YaCTHHA
CTY/ICHTIB 3rajiac i He MEePEeIUTyTae 3 SIKOK KOHKPETHO BIACTUBICTIO MPOCTOPY Ta Yacy MOB'S3aHUN
TOW YW IHIIMKA 3aKOH 30€peKeHHsI, a OOTPYHTYBATH CBOE MIpKYBaHHS 3MOXKYTb JIMIIE ITOOJUHOKI
CTYACHTH. MOXKITUBUM TIOSICHEHHSIM TaKOTO CTaHy pedell € Te, Mo oOMaibh ayJUTOPHOTO Yacy He
JI03BOJIsIE BUKJIQAayy 30CEpEAMTH yBary Ha METOJOJIOTIYHIA CTOPOHI MHUTaHHS, a B HABYAJIBHUX
nociOHuKax, 3a akuMH 50% HaBUAIBHOTO 4Yacy CTYAEHTH MOBHMHHI CaMOCTIMHO ONpaibOBYBaTH
MaTepiall, METOI0JIOTIYHIM MMATAHHIM TEX MPHUIUTIETHCS Malio yBard. Lle Tex Mae OsSCHEHHS: TS
HasaHHsA nociOHUKy rpudy MOH VYkpainu icHye AMBHAa HOpMa — KiJbKOCTI TOJUH 332 HaBYAIbHUM
IJJAHOM TIOBMHHA BIAMOBIAATH IUJIKOM TI€BHA KUIBKICTh CTOPIHOK TEKCTy TOCIOHHKaA, IIIO,
3p03yM1iJI0, 3BY)KYE MOXJIMBOCTI Ta 1HILIaTUBY aBTOPIB MOCIOHMKIB y PO3KPHUTTI METOJOJOTTYHUX
aCTIEKTIB.

3akoH 30epexeHHS IMITyJbCy Ta WOTO pEJSTHBICTChKE Yy3arajlbHEHHS HaMH JCTaIbHO
npoaHaiizoBaHo B cTarTi [9], a 3akoH 30epekeHHsT MOMEHTY immynbcy B mocioHuky [10]. 3akon
30epeXeHHsT MEXaHIYHOT eHeprii 3a3BUYail PO3TIIAIAE€THCS HACTYITHUM YHHOM.

Hexaii 3amana cucrema 13 N TiI, KOXKHE 3 SIKHX MOXHa pPO3IJISIATH SIK 0€3CTPYKTYpHY
YaCTUHKY (MarepiajibHy TOYKYy). Ha KOXXHY YaCTMHKY MOXYTh IISTH 1HIII YaCTUHKH CHUCTEMHU
(BHYTpIIIHI CHJIM), @ TAKOXK TLJIa, SIKI HE BXOJATh B CUCTEMY — Ii€ 30BHIIIHI CHiIU. OCKUIbKHM AJist
KOXKHOI MaTepiajibHOi TOUKM MOXKHA 3aCTOCYBaTH JIpyruil 3akoH HploTOHA, TO MOXeMO 3amucatu

cucreMy qU(epeHIiMHNX PIBHIHb, SKi OMUCYIOTh PYX KO>KHOT YACTUHKU CUCTEMHU:

(1

=] . = NP . o
e Fk 1 er - PE3YJIbTYyIOYa BHYTPIMIHIX 1 BIAIIOBIAHO 30BHIINIHIX KOHCCPBATUBHUX CHII,

mo airoTs Ha K-Te Tino, U liu€ . MOTEHIl1aJIbHA €HEepris BHYTPILNIHIX 1 30BHIMIHIX B3a€MOJIi,

E ouc

K ' - pe3yJbTyroUYa CHJI TepTs, ONOpy (IUCHIIATHBHUX) CHJI, IO Ait0Th Ha K-Te Timo. Koxxna

42



YaCTUHKA CHUCTEMH TMiJ JI€I0 MOTCHIIANbHUX 30BHINIHIX 1 BHYTPIIIHIX Ta JAUCUIIATUBHUX CHII 32

HECKIHYEHHO Malui NpPOMiDKOK vacy dt 3ailiCHUTH mepeMilieHHs Vk dt = dﬁk, k=12,..,N.

[ToMHOXXUBIIM BEKTOp MEpEeMIllleHHs] YaCTMHKHM Ha ii piBHAHHA pyXxy (l), mpocyMmyBaBIIM MOTIM
ollep’KaHl BHpa3M 3a BCiMa YaCTUHKAMM, MICIs €JIEeMEHTAPHUX MEepeTBOPEHb B JIBIM YacTHHI,

OICPIKUMO:

(1

ne K — KiHeTW4Ha EeHepris CUCTEMH, dAauc' - po0oTa BCIX JMCUNATUBHUX CUJI Ha
HECKIHUEHHO MaJIOMY IEepEMIIeHH] BCiX YACTUHOK CUCTEMH.
[ToreHmianpHa eHepris, SK BHYTPILIHIX, TaK 1 30BHILIHIX B3a€MOJIN, 3aleXHUTh Bij

po3TalryBaHHs YaCTHHOK cHcTeMH, To0TO € ¢yHkuiero T,, K =12,..,N. Tyr morpiOHo 3poduTH

Harojoc Ha TOMY, LI0 MiX u'ju® ICHy€ TMPUHLHUIIOBA BIIMIHHICTh: MOTEHIalbHA €HEpris
3oHimHIX B3aemoniin U € Mowxe y SIBHOMY BMIJIAJI 3aJieKaTH BiJ 4acy, a MOTEHIIaJbHA €HEepris

BHYTpiHiX B3aemomii U I , B CHJIy OJIHOP1THOCT1 4Yacy, He MOX€E Yy SIBHOMY BUIJISIA1 3aJIe)KaTH Bl

qacy, TOOTO MOXKEMO 3aIIUCATH:

e_yelr v ¥ _ullr v w
Ue=UCE.r,...hy 1) Ui=Ulferry )=
: : (1
N e aUe N 1
du € - aU/d* dt; du' = 8U/ F,.
kZ:; o, r o+ " U kzz; 6rkdrk
Tomy, 3 ypaxyBanuam (1), Bupa3 (1) nHaOyBae Burysny:
ouU ©
dE = dA™ +7dt ’ (1V)

ne E=K+U®*+U'". MIOBHA MeXaHiYHa eHepris cucremu. Bupas (V) 3a 3mictom —
€ 3aKOHOM 3MIHH MOBHOT MEXaHIYHOI €HEepTii, KUl OKa3ye, 1110 TOBHA MEXaHI4YHA €HEePrisi CUCTEMU
TiJ, SKI MOXKHA PO3TISAATH SK MaTepianbHI TOYKH, MOKE 3MIHIOBATHUCH JIUIIE TPHU HAsBHOCTI
JUCUIATUBHUX CHUJI 1 30BHIIIHIX HECTAI[lOHAPHMX CUJIOBHX IIOJIB. 3pO3yMUIO, LI0 y BUNAAKY
BIJICYTHOCT] IMCUIIATUBHUX CHUJI Ta B CTalllOHAPHOMY 30BHIIIHBOMY CHJIOBOMY IOJi, abo 3a Horo
BiICYTHOCTi (i30/1bOBaHA CHCTEMa) MOBHAa MEXaHIYHA EHEPris CHUCTEMH € KOHCTaHTOw. TyT
MOTP1OHO OCOOIMBO MIJKPECTUTH, 110 SIKOU Yac HE BOJIOIB BJACTUBICTIO OJJTHOPITHOCTI, TO y BHpa3i
(1V), HaBiTh y 130JbOBaHIN CUCTEMI, B SIKii HE JIIOTh JUCUIIATUBHI CHJIM, TIOBHA MEXaHIYHA CHEPTis
oU!
He Oyna 6 koHcTaHToIO — y BHpasi (V) y npasiii yacTuHi 6yB 61 101aHOK 7 dt

3a3HaunMo, 10 JeDIUT ayJUTOPHOTO Yacy, Ha )Kallb, Ty)KE 4aCTO CIIOHYKAa€E BUKJIAIavyiB B

JEKUIHHINA MPaKTUI 3aKIHYUTH PO3IJIA]] 3aKOHY 30€peKEeHHS €Heprii BUCHOBKAaMH, K1 BUTIKAIOTh 3
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HaBeJIEHUX BHUIIE MIPKyBaHb Ta MaTeMaTHMYHUX BUKJIAJIEHb, L0 € BEJIUKOIO METOAMYHOI M
METOI0JIOTIYHO0 MOMUJIKOI0. LIst momMuIika Mae IeKiJIbKa acleKTiB.

[To-nmepmie, SKIO OOMEXWUTUCH JIMILIE HABEACHWMHU MIPKYBaHHSIMH, TO Y CTYJCHTIB
CKJIAJeThCs BpPAXKEHHS, IO MPOBEACHI MaTeMAaTH4HI BHUKJIAICHHSA - 1€ aHAJIITHYHE JOBEICHHS
3aKOHY 30epeKeHHS NOBHOI MEXaHI4HOl eHeprii B 130JboBaHiM cucremi. HacmpaBai 3akoH
30epexeHHs eHeprii He moTpeldye moBeneHHs. JlificHO, SK y)Ke 3a3HA4ajoCh, TaKi BIACTUBOCTI SIK
OJTHOPIJHICTh Ta 130TPONHICTE NPOCTOPY Ta OJHOPIAHICT Yacy € 3arajlbHOBU3HAHUMH 1
M ATBEPKYIOTHCSI BCIM JIOCBIJIOM TPHUPOJHUYMX HayK. ToMy 3MiHa 3 4acOM MOBHOI MEXaHIYHOT
eHeprii 130/IbOBaHOI CHCTEMHM MaTepiajibHUX TOYOK, MDK SIKUMHM ICHY€E JIMILIE IOTEeHLIalbHa
B3a€MO/isl, a00 TIpU MEPEHOCI YU MOBOPOTI CHCTEMH, SIK IIJIOTO, CBIAYUIO O MPO HEOAHOPIAHICTH
yacy 1 MpOCTOPY Ta HE 130TPOMHICTh npoctopy. OTxe, ICHYBaHHS 3aKOHIB 30€pekeHHs — IIe
HACJIiI0K BJIaCTUBOCTEH MPOCTOPY Ta Yacy.

[To-gpyre, OCKITBKM B TMPOBEICHUX MAaTEMaTHYHUX BHKIAJACHHSAX Ta HaBEIACHUX
MIpKYBaHHSX, SIKI MPU3BEIN 10 BUCHOBKY MpO 30€peXeHHs (3a BIACYTHOCTI JUCHIIATUBHUX CHII)
IOBHOT MEXaHIYHOI eHeprii i30JIbOBaHOI CHUCTEM, BHUKOPHUCTAaHO Jpyruil 3akoH HeloTOHaA, TO
OCTaHHIA € Oulbll (pyHAAMEHTaIbHUM, HDK 3aKOH 30epexkeHHs eHeprii. HacmpaBni mposeneHi
BUKJIQJICHHS JIMILIE 1TIOCTPYIOTh, IO 1 ApYyruil 3akoH HbloToHA, 1 3aKOH 30€peKeHHs MEXaHIYyHOi
eHeprii € (GyHIaMEeHTalIbHUMHU 3aKOHAMH MPUPOJH, OOYMOBIEHHUMH BJIACTUBOCTSAMH IPOCTOPY Ta
yacy. AJle 3a HIMPOTOI0 CBOiX 3aCTOCYBaHb BOHHM HE3PIBHSIHHI. 3aKOH 30€peKeHHsI eHeprii — Iie
3arajibHUM 3aKOH NPHUPOJHU, a APYruil 3akoH HpIOTOHA 3aCTOCOBHUI JMIle Ui Tid, sIKI MOXHA
pOo3rIsAaaTH, K MaTepialibHy TOUKy. TyT JOUUIBHO MOKa3aTH, 10 Apyrui 3akoH HeloToHa MoxHa
JIETKO JIOBECTH, SKIIO 3aKOH 30epeXeHHs eHeprii 3acTocyBaTh A0 MarepiajibHOi TOYKH, sKa
3HAXOJHUTHCSA y CTalllOHAPHOMY CHWJIOBOMY moui. JlificHO, y TakoMy BHMAaJKy ii MMOBHa €HEpris €

2

KOHCTAaHTOIO: 2 + U (X’ y’ Z) = ConSt . Bukxonaemo ,[[I/I(I)epeHI_[iIOBaHHSI 3a 4aCOM JaHOIo
BUpa3y:
dv. U ., oU . oU
mV + X + y+
dt  ox oy 0z

2=0

. 7 \/ 2 TN .
BukopucToByroun O4eBHAHI NEPETBOPEHHS V:V=V" =VdV =VvdV , OCTaHHIN

BHUpa3 MOYKHA 3allicaTu y BI/IFJ'ISI)IiZ

dv, ., dv,  dv,, oU_ oU _ odU
m X+M—=y+m 7=- X — y — Z
dt dt dt ox oy~ oz

3BiKM ¥ BUIUIMBAE APYruil 3aKkoH HploTOHA, TOOTO MU 3aCTOCYBaHHI 3aKOHY 30€peKEHHS

eHeprii 1 apyroro 3akoHy HproToHa 1m0 OmHIEl MarepiaabHOI TOYKM Il 3aKOHH BUCTYMNAIOTh SIK
PIBHOIIPaBHI 3aKOHH.
[To-Tpete, 3Baxkarouum Ha 3arajbHICTh 3aKOHY 30€pekKEHHs eHeprii, 1 MOB’sA3aHy 3 1M

METOJIOJIOTIYHY 3HA4YUMICTh, /10 HBOTO MOTPIOHO 3BEPTATUCh Y BCIX MOMJIMBUX BHUIAAKaX 1
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aHaNI3yBaTH MOr0 3 yCiX MOXIMBHUX TOYOK 30py. Y 3B’S3KYy IIMM, JOIIBHO IMOKa3aTHU 3B'S30K
3aKOHY 30epeeHHsI eHeprii 3 piBHAHHSAMHU JlarpaHxka, siKi MOXKHA OJIEp)KaTH, SIK y3aradbHEHHSIM
MexaHiku HproToHa Ha 3B’s13aHi CUCTEMH, TakK 1 - SIK HACJIIOK MPUHIMITY HAMMEHIIOi 1Tii, TO0TO 6e3
BUKOPUCTAHHS Ipyroro 3akoHy HeroToHa.

I3 xnacuuHOi MexaHiku Bigomo, mo ¢yskuis Jlarpamka L = L(qs,qs,t) Hece B co01 BCIO

iHpopmartiro nipo pyx cucremu Tin (Js | (g - y3aranbHeHi KOOpJMHATH i MIBUIKOCTI BiIIOBIIHO,

¢ynkuis Jlarpamka me pi3HHOS MDK KIHETHYHOIO ¥ moTeHmianbHOIO eHeprismu L =K -U

CHCTEMH). Buxonaemo IuQepeHIiFoBaHHS bynkuii Jlarpanxa 3a 4acoM:
d—L—ZI: iq +iq' +% BukopucroByroun IBHSIHHS Jlarpanxa
at  Zlog, *ag, ) ot P y p Ip

d oL oL o o . .
———-——=0, s=12,...1 (I — KiIBKICTh CTYNEHIB BUILHOCTI), MEPEIUIIEMO OCTaHHIi BUpa3 y
dt aq, o,

HACTYITHOMY BUTJISIL:

d ' d@L . oL oL d . oL aL
= Z qs 0|t == Z Js ——+
S=. dt 6qs 6QS ot s=1 dt 8QS ot
|
abo a4 2 d, i -L _%b :
dt\ = ~ ad, ot
k1o 30BHIINTHI CHIIOBI TIOJIA 1 B’ 5131 cTarioHapHi (abo BijncyTHi), To QyHkis Jlarpamxka y

SIBHOMY BI/IFJISII[i HEC MOXKC 3aJICKaTHu BiIl qacy. TOMy BCIIMYHUHA
|

H :qus—_L—chonst

s=1 s
€ inmTerpamoM pyxy. Ii HasuBaioTh ¢yHKIicro I'aminsTona (raminzpToHian). Jlerko
BIIEBHUTHUCH, 110 JIJISI MEXAHIYHOI CUCTEMHU, SIKa CKJIQIa€ThCS 13 MaTepiallbHUX TOYOK, TaMIUIbTOHIaH
JOpIBHIOE cyMi iX KiHeTW4yHOi ¥ moteHuianbHOi eHeprii H =K +U, a nns tepmomnHamiuyHOL
CHUCTEMH - 1I€ BHYTpIIIHs eHepris. J[ms Toro mo0 BNEBHUTHCH, mO QyHKIS ['aminpTOoHA AiHCHO

30Ira€ThCs 3 MOBHOIO MEXaHIYHOKO eHeprielo AOCTAaTHBO PO3ITIAHYTU CUCTEMY, dKa MICTUTD JIHIIIC

.2 .
OJIHY YaCTHHKY 3 TTOBHOIO MEXaHIYHOIO EHEPTIE€I0 E= E (X +y +12 )"‘ U (x,y,2)-

Enemenrtapuuii po3paxyHok ¢pyHKuii ['aMibTOHA Jae Takuil caMuii pe3ysbTar.

HacTtynHuMu kpokamu y po3risijii 3aKOHY 30€peKeHHSI MEXaHIYHOI eHepTii MPH MiAr0TOBII
MailOyTHBOTO BUMTENs (PI3UKU € y3arajJbHEHHS METOAUKM MOJAHHS LIbOr0 3aKOHY Ha BHUIAI0K
PENATUBICTCHKUX IIBUIKOCTEH, HAa TEPMOAMHAMIUHY CHUCTEMY, IO HaMH YacTKOBO 3pOOJIEHO B
okpemux pocmimkenusax [10,11], Ta aHami3 METOAUYHUX 1| METOMOJOTIYHHUX MUTAHb 3aCTOCYBAaHb
3aKOHIB 30€peXEeHHs NpHU BUBYCHHI KBAHTOBOI (DiI3MKM, HAHOTEXHOJOTiM, MNpH BHUBYEHHI
BIOCKOHAJICHHS METOJIB TIEpPETBOPEHHS 1 IMepefaBaHHA eHeprii, 30uIblIeHHI MaciTaliB
BUKOPHCTAHHS B1IHOBJIIOBAaHUX JKEPEJI €HEPrii, IPU NPOBEACHHS HAYKOBUX pOOIT B KOCMOCI TOLIO.

I Tyr MeToaMuHy HayKy, OYEBHMIHO, OYIKYIOTb JyXe LliKaBl HE JHMIIe METOJU4HI, aje W
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METO/OJIOTIYHI pe3ysbTaTH, sKi, B CHIIY IIBUJKOTO PO3BUTKY (DI3HMKH LIMX HOBHUX HANpSAMIB, HaBITh
BA)XKO Ilepe10aunTH.

Ha 3akiHueHHs, y SIKOCTIi BHMCHOBKIB, 3a3HAYUMO, 110 OCHOBHUM 3aBJaHHSIM
CHOTOJIHIIIHIX CTYJAEHTIB Y CBOiM MalOyTHIH MisJIBHOCTI y SKOCTI BUMTENSA (PI3UKU € MO3UTHUBHHUNA
BILUIMB Ha (pOPMYBaHHS CBITOIVISlY YYHIB, IX CTaBJIEHHS /10 OCBITHBOI Ta TPYAOBOI AisUIBHOCTI, Ha
dbopMyBaHHS 1 PO3BUTOK MPUHIIUIIOBO HOBUX KOM(POPTHHX Ta aJICKBATHUX CIIOCOOIB B3a€MOJIT MIXK
JIOABMU Ta CIOCOOIB [JISUIBHOCTI B OCOOMCTOMY 1 CYCHUIBHOMY JKUTTI, Ha IpaBUJIbHE
CaMOBU3HAYCHHS y4Hs, HOpMyBaHHS B HhOT'O HAYKOBHUX, COIIATBHUX Ta IICUXOJIOTTYHUX TIEPETyMOB
MaitoyTHROTO TpodeciiiHoro po3BuTKy. Lle o3Hauae, mo cydacHa (i3udyHa OCBITa B MEAATOTIYHUX
yHIBEpCUTETaX BHUMAara€ OHOBJEHHS H (yHOaMeHTami3alii, po3poOKM TakWX MIAXOMIB A0 ii
oprasi3zauii i 3micTy, 3a Kux Oyae Bi10yBaTuch (POPMYyBaHHS CY4aCHOTO HAyKOBOI'O CBITOIJIALY Ta
HaJI)KHUX MpOoQeciiiHuX opieHTalild BUIYCKHUKIB, SIKI BIAMNOBIAAIOTH MOTpedaM CyCIiIbCTBA Ta

MEPCIEKTUBAaM HOTO PO3BUTKY.
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Moroz I.A. Maintenance laws in the system of scientific outlook of future physics teacher.

We consider the role of laws of maintenance is examined in forming of scientific view of future
teachers of physics. Possible methodical approaches of consideration of conservation of energy are
analysed.

Keywords: laws of maintenance of impulse, moment of impulse, energy, equation of Lagrange.
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