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SIK 3ACIE ®OPMYBAHHSA HAYKOBOTO citornany

HTErpauis — Ue He NUTaHHA MeTOAoNOrii, 8 NUTaHKs
BWXVBAHHSA, | NOYMHATUCH BOHA MOBUHHA B wKoni Npu
BUKNARAHH] OCHOB HaYK.
PoarnsineMo ¢pparMeHT iHTerposaHoro ypoky 3 ¢isu-
KW, MaTeMaTuku i 0cHOB HiNocoPCeKMUX 3HAHD.

Tema. 3aKoH panioakTUEHOIO poanaay

Cepen napameTpis, WO XapakTepusyloTs paaioakTvs-
HMIt po3nag, Hanbinbw HacuyeHUM GiNoCcOpCHKU € No-
HATTS “yac xutta agpa”, & = 1/ = T/in 2 = 1,44T. Us
Ha3Ba yMOBHa. Bennuuna ¢ He € giiicHUM yacom icHysaH-
HA SAPpa. PAKTUHHO, LI Hac, IPOTArOM SIKOro KiNbKICTL Spep,
L0 HE PO3Nanmes, 3meHwyeTses B € pad: N=Ne =Ne' =
ND/e Lo CTOCYETECS AIACHOrO Yacy xuTm aapa, TO BiH Moxe
BIAPI3HATUCD BiZl ¢ B KOXHOMY KOHKPETHOMY BUNAAKY K
B OfIWH, TaK i B iHWMi BiK. NpURLMNOBsO, He MOXHa nepea-
6a4nTi, KON PO3NaAETLCH TE YK iHule AAPo. MoxHa Kasa-
TN TiNbKW NPO IMOBIPHICTb AAPA MPOXWTU TON Y IHLWNA
4ac no poanaay. [pu AoCTaTHLO BENWUKIN KinbKOCTI Agep
sigHowenHs N/N, € IMOBIpHICTS, L0 RAPO0 He PO3NafeTLCs

. . 1
NpOTAroM 4acy ¢, | AOPIBHIOE BOHA €.

MNoTpibHo po3yMiTi uikaeuit MoMeHT. Konu mu roBo-
PUMO NPO IMOBIPHICTL S1APA HE POSNACTUCH NPOTATOM Yacy
£, TO MW 30BCIM He BBRXAEMO, 1O LIEi NPOMIXOK Yacy
BUMIDIOETLCS Bifi MOMEHTY HapOKeHHs fapa. HecyTTeso,
AKVIA YAC TE Y IHLLE SAPO NPOICHYBAN0 A0 MOMEHTY £ = 0
(no4atky eianiky 4acy, konu N/N ). Bce 0aHO iMOBIPHICTL

. 7
He poanacTucs ao vacy ¢t 6yae nopieHiosarv e .

MoxHa ckasaTy, Lo aapa, Ha BiOMIHY 8ia 06’ekTis Mak-
pocsiTy, “He cTapiloTe”. e o3navae, wo 6yno 6 Gearnys-
AWM LLIYKATY NPUUMHU PO3NAAY AAPa yCEpeauHi camoro

sinpal
Hikaso, wo 3akoH N=Ne™ € He L0 iHLe, 5K Hacinok

TOro, WO aKTV Po3naay eiabysanTa-
CH HE3ANEKHUM YUHOM, BUNAAKO-
B0. Came BHaCNiAOK BUNAAKOBOCTI
3MEHLWEHHA KiNbKOCTi aaep (Ymcno
poanagis) YN 3a npomixok yacy Big,
t no t +4¢ NPONOPUIAHO TiNLKK YNC-
ny apep N(t) Ha panuin MoMeHT i
TpusanocTi Yt npoMixky yacy: YN
= nN(t)4t. OTxe, Maemo piBHAHHA
EKCMOHEHUIaNbHOM0 3MEHWEHHS

{npu '-lt?O)%= - niN(t). 3akom pa-
Ai0aKTUBHOMO PO3naay i € PO3B’a3-
KOM LbOrO PiBHSIHHS, LU0 3300BiNLHAE NOYATKOBIN YMOBI
N(0) =N,.

PO3YMiHHS | NO3UTUBHE CNPUIHATTS YYHAMY MaTepiany
TaKOro piBHA CKN3AHOCTI BAMArac Bif, HUX | BAMTENs Hano-
AETAUBOI | LINECNPAMOBAHOT poBOTY NPOTArOM YCLOFO Ha-
gwaHHa. Tomy dopmu iHTerpaLii nosuHHI 6yt pisHOMaH-
ITHUMIA.

dinocodcnka N'ITUXBUANKKA Ha Ypouli Pi3uku B
9 knaci 3a Temolo “MareMaTUUHUA MasTHUK”

Diznka BUBYAE PYX MASITHWKA, KOMW LG PyX MOXHa
0AHO3HauHO NepeabawnTv i onncaTi BIGNOBIAHWMN 3aK0-
HaMM, WO M CLOrQAHI | 3poGunun. Taki 3aKOHU HA3UBaKOTb
AETEPMIHICTUHAMY, TOBTO OAHO3HAYHO BU3HA4eHUMI. Bes
disuka nobysosana Ha OCHOB) BCTAHOBNEHHRA CAME Takux
3akoHis. Ue 3suyaitHa ¢i3vka, BOHA BUBYZE ACTEPMIHI-
CTUYHI ABMLIA | NPOLIECK, TOMY LIE AETEPMIHICTUNHUIA NiaxXia,
Y Hayui.

Konu M MaeMO MasTHUK y BUrAISLAI METANEBOT0 CTPUX-
HA, BCTRHOBIEHOTO BEPTUKATLHO BrOPY, TO HE MOXHA Of-
HO3HAUKO CKalaTW, Kyau Bir Gype PyXaTwcs — BAPaBo Yy
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8iBo. Di3nKK B TakMX BUNAAKAX KEXYTb, WO ue Byae Bn3-
Ha4aTUCh PYKTyauisMi, TOOTO HE3HA4YHUMU BUNAAKOBUMMU
npouecamv, Hanpuknag, y sk 6ik MasTHUKa NOTpanuTbL
Binblua KinbKicTs MONEKyIT. Baxvso poaymiTy, Lo nepef-
6a4NTV LE HEMOXUMBO, OCKISIEKM PYX MOMEKY Xa0TUMHWA.

OTXe, MU HE MOXEMO OHO3HAYHO CKA3aTH, Kyau i Sk
6yne sinbyeaTnch pyx. Y SaHOMY BUNAAKY € IMOBIPHICT
PYXy (PO3BUTKY NOAINA} 32 ABOMa Hanpamkamu. Tomy mu
MOXEMO Ka3aTH TiNLKU NP0 IMOBIPHICTL TUX UM iHWWKWX NpO-
1ecis. TAKVIA Nigxia HA3UBAKDTb IMOBIPHICHO-CTATUCTUYHUM,
Barato seu y npupoai BinByRacETkCs Came 3a TaKUmu 3a-
KOoHamu, OTXe, AloanHa, B I'IpVIHLLt/II'Ii, HE MOXe nepeuﬁa—
YUTKM HACAIAKIB CBOIX Ail.

IMOBIPHICHO-CTATUCTUYHUIA NiAXIL — LUe OCHOBA NPaBWb-
HOrO CTaBAEHHS i A0 MOAMHN. He iCHYE ifearbHOi MoauHU,
He ByBa€ i 04HO3HAYHO NoraHol NoanHv. Ha CtapogasHs-
oMy Cxogi ue posyminn Tucsyonitta Tomy. Came npo ue
3ragac yBakHa Al0anHa, ska nobaqnTs “3Hak 1ao” — cum-
BON OJHIET 3 CTaPOAABHIX KUTANCHKUX PINocodiii. { Yari po3-
FAISO3I0TE 3HaK, 0BroBOPIOIOTS | POB/ISITL BACHOBKY)

CbOroaHi HoTUPHAALSTA PiYHULS KaTacTpodu Ha Yop-
HoBunbekkin AEC. Us Tparedis — Hacnigok came feTepmi-
HICTUYHOTO MIAXOAY A0 HayKu | NpUpoan. BiloMuii pansHCe-
Kuit disuk, MpesnaeHT Akanemii Hayk CPCP A.T. Anekcan-
APOB CTBEPAXYBAB, LWLO HAOJNHICTL CUCTEM 3aXUCTY aTOM-
HUX enexTpocTaHuiin aanoro Tuny - 100 %. Ane xwuTTa
nokasano, Lo NioavHa He Moxe nepeadaqyuTi BCix
HacnigKie CBOIX Aj.

MoTiM y4Hi OTPUMYIOTb PO3JATKOBMI MaTepian 3 BUC-
OBaMK, 3aNNCAHUMK Ha OKPEMMUX apKywax. 3aBaaHHs
Nonsrae B TOMy, WoG BU3HAYUTH, aKi 3 HUX BigobpaxalTs
IMOBIPHICHO-CTaTUCTUYHE BadeHHs1 CBITY, a Aiki ~ feTepMi-
HicTU4He. [eTepmiHiCTUYHI BUCAOBM MOXYTb ByTn Taki:
“IcHye Tinbky YopHe i Bine, nobpe | norane, NpasunbHe i
HenpasuabHe. MparHyT noTpibHO 3aBXau A0 MaKCUMy-
My. SIKLIO He KopUCHe, TO WKigmBe. FoNoBHE — MUCAUTU
ROriYHO. JlitepaTypHuii repoid 3aexam abo no3utnenuii, abo
HeraTueHuiA”. Ne#BHiu cTeepIKYBaB: “Yce MOXHa nepea-
Gauntn”, MognHa eywa 3a sce. Lonexrayep nucas: “Ceir
— Lie TeaTp MapioHETOK, SiKi PYXaloTbCst 32 ONOMOrot0 HU-
Tok...” [lyd He Moxe HapoaUTUCh aGpPUKOCOM. FoNoBHE —
cTabinbHicTL. ENHIWTERH GyB yNesHeHWi, Wwo rocnoge He
MOXE rpaTh 3 HAYKOIO B rpankHi KocTi. “IMoBIpHICHO-CTa-
TUCTVYHUIA MiAXig xapakTepusye Taki sucnosu: “MoTpibHo
BMITK Ba4WTK BCe Nig Pi3HUMY KyTamm 3opy. MoBaxaii aB-
TOPUTETN, ane He NiaXopsancs M. YYMcb MUCIUTK | NOriy-
HO, | HenoriuHo, haHTasyi, cTBopIon obGpa3u. Po3sueail y
CO6i [YMOPUCTUYHUIA MO Ha AIRCHICTL. MOTPIGHO Npar-
HYTW A0 ONTUMYMY, poBunTu BUBIp 3 BENWKOI KiALKOCTI Ba-
piantie. MapanTil Ha 100% He Gysae Hikonu. Konu wosa
ines nepemarae, BOHA CTAE CTApPOIO | 3 ABUIyHA NepeTBo-
PIOETLEA B ransma. MoTpibHo BMiTY B 3BUHANHOMY HaumnTi
HesBunuane. SlioguHa He Moxe nepenbasvTv pesynsratv
¢BOiX Aitl. CBIT iCHYE 3a 3aKOHaMMK, LLO BU3HAYAIOTHCS BU-
NaAKoBICTIO. 3aBXaV € MOXIMBICTL BUBopy. CTabinbHicTs
i HecTabinbHICTL ~ AR 60KW OAHOMO CBITY".

Nin yac BrBYEHHS TeMW “BakOH €NeKTPOMAarHiTHo!
iHaykui™® B 11 knaci KoUiINbHO NPOBECTU *XBUAUHKY
BUAATHOT ocoBucTocTi”.

MponoHyemo dbparMenT noeiaoMneHHs rnpo M.Mapa-
Des, aKe Mae iHTerpauiity CBITOrNsAHY CNPAMOBAHICTb.
“Benukuit Maitkn @apagein mas y Haywui cBitt ocoBnmauit
WAAX, AKUA 3HAXOAMBCS Y NPOTUPIYYE 3 NaHYI0UUM HayKo-
BMM CBITOrnsaoM. I nmboko peniriliHa nioauHa, sika Bce CBOE
XUTT Hyna nocninoBHUKOM | NPOPOKOM OAHIET 3 NPECBiTe-
piaHCeKkux cekT, Dapasaei, 3axonneHui ingero Teneonoriy-
HOI CTPYKTYPW CBITY i 8iIHOCHOCT! BCLOIO OTOYYIOHOrO, He-

pinko 3HAXOAVB 3AaKOHOMIPHOCTI | 6auuB B3aEMHI
CRIBBIAHOWEHHS TaM, Ag HIXTO A0 HBOTO iX HE BU3HABAB i
He Mir 63a4nTH, BUXOAR4M i3 3BUHANHUX HAYKOBUX YABACHD.
Dapagieit Hikonm He 6yB NOCNILOBHAM HBIOTOHIAHLLEM; BiH
HiKOfM He 3B0AMB YCI fiBMWA HA PyX, BiH ByB CBinOMUM
NPOTWBHWMKOM aToMmicTiB. Buxoaauu 3i CBOIX inem, siH po-
6uB pochiaM | po3BUBaB NOrNaAm, PI3KO NPOTUNEXHI na-
HYIOYOMY HAyKOBOMY MUCNEHHIO. B Haibamxumit oo Heo-
0 4ac MOro yYHi i NOCNIOOBHNKK BBAXAMM Li po6oTH BE-
SMKOrO BYEHOr0 HACNiAKOM HEAOCTATHLO! MATeMAaTUYHOT
0CBiTM dapanes, NPOSBOM YyAEPHALLKOTO XapakTepy.
[Mpo#iLnm poku, i NOrAsam 3MiHMAMGs. My 6a4vMo, sik OaHa
3 umx “gymepHaubkux” ineit dapages - ines npo cunosi
niuii — oTpuMana B pykax Makceenna matematuyry 06-
POBKY i NpuBEAa 4O CTBOPEHHS ENeKTPOMArHITHOI TROpil;
Teopil, SKa KPacot, A0CKOHANICTIO Ta BULIMM MPOSIBOM iHAN-
BiAyanbHOCTI He MOCTYNUTLCS BUAATHUM AOCATHEHHAM Mu-
creursa i dinocodil”. ( BukopucTtano marepiam sicrarriB.1. -
Beprapacexoro “lipo Haykosuii caitornag”)

IHTerpauis y BuknananHi §isuku, a TakoX iHWKUX anc-
UMNAIH, HE NOBUHHA 0BMEXYBATUCH OCHOBAMM CBITOTNIRA-
HUX 3HaHb. Lie akTyanbHuii acnexT, ane He eauHUiA. Ha cy-
4acHOMY eTani iHTerpauif NPUPOAHUYNX HayK 3 FYMaHiTap-
HUMWY, 3 MY3MKOIO | ManioBaHHsM, 3 Gi3UYHOI0 KYNBTYPOIO
— Le HeobXiaHICTb, Ky He MOXe iIrHOpYBaTK BUMTENb, WO
sboniBac 3a MallbyTHE HatLol kpaikW. Ane Baxnueo, wob
uei cuHTes He ByB MEXaHiuHUM, KON OKPEMi eNEMEHTU
06’egHaHi B NPOCTOPI i Yaci 30BHILLIHIM 3B’A3KOM, ane He
MaIOTb EAUHOI BHYTPILLHLOI CYTHOCTI. EAHICTL BUHMKAE B
0co6UCTOCTi BUMTESS, KONU BiH NEPETBORIOE B Cobi Brin-
BY 30BHILUHBLOIO CBITY, @ OpraHiyHUM cunTes Byae, AKWo
ua 0coBUCTICTL BIAMOBIAAE CBOIM XUTTAM 3a CBOIO
TBOPYICTL, & TBOPHICTIO — 33 XUTTA. | TOAI, MOXNMBO, YUEHB
UbOro BYMTENA BUrykHe pa3om 3 Mapkom Aspeniem: “O,
BCecBiT! Yce, yoro Tm 6akaell, Toro i A Gaxato!”

CTBOPEHHS IHTErpaLiitHOT CUCTEMU HABYAHHS HE OCHOBI
ICHYIOHMX IHHOBALIHMX OCBITHIX TEXHONOri BUMarae sup-
fLIEHHA HU3KV TAKTU4HMIX 33BAAHB:

~ IHTerpauia TeXHONOr HAaBYAHHS | BUXOBaHHA.

ICHYI04i HOBI OCBITHi TEXHONOTT 38 CBOIMM DYHKLISMA
YMOBHO MOXHA NMOAINWUTU 3a TPbOMa FpynaMun: 3miHa
MAXOAIB A0 NOAAHHS 3MICTY HABYR/ILHOIO Matepiany, Ha-
MPSM Ha 3a00BOASHHA 3aNUTIB YYHIB Ta BPAXYBAHHS iX
MOX/IMBOCTEN i 3MiHa cnocoBiB iX AifNbHOCTI Y HABYaHHI.
3po3yMino, o Gyab-aKa TEXHONOSIA CNIPSMOBaHA Ha PO3-
B'SI3aHHS KOHKPETHO! 3apdadi. Tomy HeoOXigHO CTBOPUTU
cuctemy, sika 6 mana 6inblwy KinbkicTb “cTynenis cBo60-
av”, 06'enHyBana B cobi CUMbHI CTOPOHM HOBUX TEXHO-
noriit.

— IHTerpauja 3micTy HaBvanLHOro Mavepiany.

- IHTerpauis cnoco6iB MisSTEHOCTI WKONSPIB Y HABYAHHI.

- IHTerpauiiiHa cucteMa NOBMHHA MaTk Taky CTPYKTYPY,
sika 6 03BONMINA BUKOPUCTOBYBATH PISHOMaHITHI cnocobn
DiSNLHOCTI YHHIB, Y 32NEXHOCTI Bif HABYANMBbHUX Ta BUXOB-
HUX Line.

— IHTerpallist HaBYAIbHUX BUCUNNNIH.

3ayBaKUMO, LLIO CTBOPEHHS Kypcy “Mprpoao3HascTeo”,
KOMU MEXaHiuHO 06’ eHYIOTLCS B OAUH KyPC i3unka, XiMist
i Gionoris, Ha Hal NOrnsg, € BEUKOI0 NOMUAKOI0. KoxHa
3 UMX HayKOBMX AVUCLMNMIH Mae cBOI MeToaw, i came ix
OMaHYBaHHs YHHAMM, @ He 3006YTTs esHOro 06Csry 3Hakb,
€ OCHOBHE 3aBaaHHs BUBHEHHS KOXHOI0 npepgmera.

Omxe, iHTerpaujiiHa cUCTeMa NOBMHHA SATU MOXIMBICTb
BMINCHIOBATY IHTErPAUIO PI3HUX HABYAIBHUX AUCLMMAIH, 3a-
SINLIA0YN BUSHAHANLHY PONb ONAHYBAHHA METOAAMU A0C-
AifKEHb TIET HAYKK, NPY BUKNANAHH] AKOI BUKOPUCTOBYETb-
ca. <





