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OTO NpoJOIIKEHNE MOEro BUAEO O CTPAHHOM (DEHOMEHe TPaHCMEPHOro 3epKanbHOro addekTa.
CerogHs s pacckaxy o6 aHepreTuyeckmx CTpykTypax / natrepHax (patrones), npeacraBneHHbIX C
MOMOLLIbIO MaTEMATUKKM, CTOSILLIEN 3a 3TUM SBMNEHNEM, N OOBACHIO, MOYEMY OHO CYLLECTBYET.

lMoHa4vany cTpaHHbIn heHoOMeH ahpekTa TpaHCMEPHOIO 3epKarna 3By4nUT Kak pasgyTas v
npeyeenMyeHHas metaumanka, HO 3a HUM CTOUT YMCTasd Hayka. ATO NPOCTO TO, YTO eLé He Bbino
OTKPbITO 1 n3y4eHo Ha 3emne. Tem Bonee 4YTo ANst OOHaPYXEHUSA N U3yYeHUst 3Toro eHomeHa
Heob6XxoaNMMO UMEeTb BO3MOXHOCTb HabnogaTh kak MMHMMYM [Ba pa3HbiX LapcTaa.

Bcé, uto cywecTByeT, Oyab TO MaTepusi, SHEPrus, rpaBuTaums, GUoONOrMs UNM YTo-To eLLE, MOXKET ObITb
N3MepeHo, METb YNCIOBOE 3HAYEHUE, U MOXET ObITb NPeACTaBNEHO MaTtemMaTuydeckun. Beé, uTto
CYLLLECTBYET U CYLLECTBOBANO, MMeeT NPUYMHY CBOErO CyLLEeCTBOBaHMS. Y KaX4on cuTyaumm, MecTa,
npeameTa Unu MHAnBMAA ecTb CBOS UCTOPUS, MPUYMHA, MO KOTOPOW OH cyLlecTByeT. U 3Ty npuynHy
MOXXHO paccMaTpuBaTh Kak NnocrneaoBaTenlbHOCTb CUTyaLMi, COBbITUIA U SHEPTETUYECKON AMHAMMKM,
KOTOpble HeNocpeACcTBEHHO NpeaLIecTBOBaNy UM: AepeBO Koraa-To 6bifio ceMeHeM, KOTopoe ynaro Ha
3eMJto, 3aTeM NPOPOCIIO U NPEBPATUIIOCH B O4EHb MaNieHbKWUIA POCTOK, 3aTEM BbIPOCHO eLLé HEMHOTO,
npexae Yem ero Cbesno kakoe-To XMBOTHOE, HO OHO CMOTI0 BOCCTAHOBUTLCS U NPOOOIHKUTb POCT,
NONy4MIio CBOM NUTaTeNbHbIE BELLeCTBa U3 NOYBbI U OKPYXKaloLLE cpeabl U TENEpb 3TO NPEKPACHbLIN,
BbICOKUIA Oy0, KOTOPLIN ABNSETCA pe3yribTaToM He TONbKO NocrneaoBaTenbHOCTU COBbITUI, HO U
NPOrpecCcUBHOro KNeTOYHOro BOCNPON3BOACTBA W PENNKALIUN.

MpounsBeneHne UCKyCCTBa, Basa, TOXXe MMEET CBOK ncToputo. OHa Gbina chopMmMpoBaHa B KakoM-TO
MeCTe B CBOE BpeMsi pykaMu roH4Yapa, KOTopblil B3 OTKyAa-To IMUHY, o4ncTun eé n nobasun gpyrue
WHIPeAMeHTbI, YTOObI Nony4nnack naeanbHas cMecb Ans OPMUMPOBaHUS Ba3sbl, 3aTEM OH NOMECTUN eé
B CreuymarnbHyo Meydb, BbiHyM, YTOGbl OHa OCTbINa, U, HaKOHeL, pacnucan 1 Xy4oXXeCTBEHHO 3aBepLUuII.

W, Habniogaemble 06bEKTUBHO, XXUBOTHbIE M MOAN, BCA BUonorms — aTo pesynbTtaT
nocnenoBaTenbHOCTU PeniMkaunmn KrneTok n npeobpasoBaHnsa NMTaTenbHON aHeprnn. Takke 1 B
cUTyauusix, BCE, YTO NPOUCXOANT UIN NPOMCXOONNO, SABMSIETCH NPSMbIM pe3ynbTaToMm
nocrneaoBaTenbHOCTN COBbLITUIN, KOTOpbIE NPeALLecTBOBaM TOMY, YTO Mbl Habngaem. Beé aTo, Kak 1
BCE ocTarnbHoe, ABnsieTca pesynbTaTtoMm npogymaHHom (elaborada) nocrnegoBaTenbHOCTU COBLITUN,
KOTOpble AOIMKHbI ObINTM NPON3ONTN B ONPeAeNEHHOM MOpsiaKe.

Kaxgasa nocnegosaTenbHOCTb UMEET CBOE YNCIOBOE 3HAYEHUe, KOTOPoe MOXeT BbITb MPUCBOEHO €N B
3aBMCUMOCTU OT TOrO, Kakyro eauMHuLy namepeHnst Mol BolbepeM. Ho, B KOHEYHOM UTOre, BCe OHM
NOAYUHAIOTCH OOHUM U TEM XXe OCHOBHbIM U HEUM3MEHHBIM MaTeMaTU4EeCKUM MPUHLMNAM 1 CBONCTBaM.
OTO OTHOCMUTCA Kak K MmatemaTtuke Ha ocHoBe 10, Tak 1 Ha ocHoBe 12, Tak 1 K ntobon apyron cucteme Ha
nobon ocHoBe.

Takum obpasom, Bce NpeaLlecTByoLLME LIENOYKN U NOCNEeAoBaTEeNbHOCTU CODbITUA OGBACHSAOT 1
hopMUpYIOT BCE CyLLECTBYIOLLEE, MAaTEMATUYECKM B3aNMOCBSI3aHbl, UX MOXHO HabnoaaTth 1
npeacTaenaTb B BUAE opMyn 1 Tabnuy, KOTopble Aaxe MOXHO UCMOoNb30BaTh ANs NpeackasaHns
pe3ynbTaToB, NMOCKOMbKY BCE, YTO HAM ANs 3TOrO HY)XXHO caenaTtb, 3TO NPOAOIMKUTL 3apaHee
YCTaAHOBIEHHYIO NPeaLLEeCTBYIOLLYI0 MaTeEMaTUYECKYH NOCNEea0BaTeNbHOCTb.



MaTemaTtunyeckasa nocrnegoBaTenlbHOCTb — 3TO KOr4a psia YMcen HenocpeacTBEHHO CBA3aH Apyr C
apyrom. Kaxxgoe 4icno B nocrnefoBaTenbHOCTU Unu Tabnuue sBnaeTcsa NpsmbiM pe3ynbTaTtoM
npeaLwecTByloLWen eMy AUHAMUKM MaTeMaTUYECKOro BbIYUCIIEHNS, B KOTOPOM KaXJoe YMCno 3aHumaeT
YHUKaNbHYO NO3NLUIO Cpeaun apyrux, n aensieTca pesynstatom dopmynbl. Kaxagoe ymcno 3aHumaeT
YHUKanbHy0 No3uumio B Tabnuvue, crnegyeTt U3 NpeaLlecTBYOLWMX eMy YMCEr, U HE MOXET ObITb yaaneHo
13 3TON No3nunm 6e3 N3MeHeHMs BCen MaTeMaTUYeCcKon QUHAMMKN Tabnuupbl U NOCNeaoBaTeNbHOCTH.
MpekpacHbIMK NpUMepamMmn 3TOro ABMAKTCA Tabnuubl YMHOXEHUS, NOCNea0BaTENbHOCTM NPOCTbIX
yncen, PnboHavum Ha psgy CoO MHOTMMW OPYrMMN.

Mosi OCHOBHasi MbICIb 3aKI04aeTCs B TOM, YTO HENb3sl UCKYCCTBEHHO YOpaTh UNn 06aBUTb KaKyto-
nm6o umndpy k Nobon 13 aTUX NocriegoBaTeNbHOCTEN, HE U3MEHMB NPY 3TOM BCE MaTeMaTUYeCcKne
CBSI3U Mexay ocTarnbHbIMK Ludpamn. B matemaTtnyeckon Tabnmue, KOTOPY MOXHO HapvcoBaTb B
GnokHoTe, gobaBneHne unu yganeHue Yncna B nocnenoBaTenbHOCTM NpUBeAET NULWb K TOMY, YTO BCS
Tabnvua okaxxeTcs HeBEPHOWN UK B Hel NpocTo 6yaeT owmnbka.

Ho B JQHepreTn4yeckom norne, rgoe 3HavYeHnAa guHaMn4Hbl, TO €CTb MaTemMaTndeckme Mmoaernn B HUX
NOCTOSIHHO MEHSIKOTCS, KOoraa Thl M3MeHsielb, AobaBnseLlb UK BblYUTaELLb 3HAa4YeHe O4HOM U,I/Id)pbl B
9TOM noje, BCe oCTalibHble COABUMAl0TCA, USMEHAIOT U I'IpVICl'I0086J'IVIBaI-OT CBOM 3Ha4YeHus1, YToObI
3anoJiHNTb npo6en nnmn onpaesgatb CyLleCcTBOBaHNE UCKYCCTBEHHO AobaBneHHOro MaTemMmaTn4ecKkoro
3Ha4YeHus, caBMrasi CBou 3HadeHus1, YTobbI I'IpVICI'IOCO6I/ITb X K HOBOMY. 370 MOXHO HabnoaaTs,
HanpunMmep, B CbI/I3VIKe Ha npmMepe nepBoro n BToOporo 3akOHoB TepMoanHaMUKN.

JToboe sk3ucTeHUManbHoe LapcTBo, kak U MaTpuua Ha 3emne, 370 Nore, KOTOPOoe MOXHO NpeAcTaBUTb
MaTeMaTU4eckn, rae BCE, YTO TaM CYLLECTBYET M MPOUCXOOUT, ABNSAETCS pe3ynbTaToMm
npegLecTBYOLWMX COObITUN, CUTYaLNn OOBEKTOB, UX ABUXEHUN U OTHOLLEHWUIA MEXOY HUMMW.

Kak 51 yxxe 06bsicHaANa, Bce 06bEKTbI C MACCOM UMEHT YNCIOBOE 3HAYEHUE, KOTOPOE MM MPUCBOEHO, U
ABMAOTCA pe3ynbTaToM MaTeMaTUYECKOro B3aMMOAENCTBMS C NOMeM, B KOTOPOM OHWU HAXOAATCS.
YuutbiBasi, YTO BCE eCTb SHEPrUsi, Macca 3KBMBANEHTHa SHEPrM U BCE B3aMMOCBSI3aHO, HU OaANH O6beKT
B norne MaTpuubl He MOXeT CyLLleCcTBOBaTb 6e3 BNUSHNS U B3aUMOAENCTBUSI C OCTalnbHbIMU OGbEeKTaMm
aToro nonsi. N Bce 06bekTbl B 93HEPreTUYECKOM Mosie, TakoM Kak 3K3MCTeHUManbHoe LapcTeo, Hanpumep
3emns, MOryT cyLLecTBOBaTb TaM TOJbKO Kak CyMMa U criecTBME B3aMMOAENCTBUIA U ABUXKEHWUIA OPYrX
06HEKTOB B TOM Ke MOSIe U UX MaTeEMaTUYECKON SHEPTrETUYECKON CBA3M MEXAY BCEMU HUMM.

3emns — 310 Goree NN MeHee M30NMPOBaHHOE Mosie aHeprun MaTpuLbl, HO OHa HUKOF4A He MOXeT
ObITb M30NMpPoBaHa OT GONbLLEro Nnonsi, B KOTOPOM OHA HAXOAUTCS, PaCLLUMPEHHOrO LlapCcTBa, KOTopoe
Mbl MOXEM Ha3BaTb MaTepuarnbHbIM MUPOM, B KOTOPOM CYLLEECTBYEM Mbl, XXMBbIE, U KOTOPOE BKIOYaET B
cebs1 XN3Hb B KOCMOCE U Ha BCEX APYruX NnaHeTax.

OpfHako, ecnv paccMmaTpyBaTb MaTeMaTUYECKME OTHOLLEHUSA MEXAY SHEPrMen n maccom n obbektamm
BHYTpU LapcTea 3emnu, TO OHa npeacTaBngeT cobon bonee nnn MeHee 3aMKHYTYH CUCTEMY,
paccMmaTtpuBasi CpeaHue aK3UCTEHUMarnbHble BENMYMHBI FNYO0KO BHYTpU He€. OHa nmeeT cBom
CcOBCTBEHHbIE MaTeMaTUYECKN COBEPLLEHHbBIE OTHOLLEHUSA MeXay BCeMU KOMMOHEHTaMN SHEPTUN U
Macchbl, NPOUCXOOALLNMM BHYTPU HEE.

Korga Mbl MCKyCCTBEHHO BBOAUM B MatemaTudeckyto cuctemy Martpuubl 3eMHOro LiapcTBa YyXepoaHblii
00ObEeKT, NpeaMeT, XNBOE XKMBOTHOE NN nHaneuaa, ecs Matpuua 3emMnu M3MeHUT BCE CBOM 3HAYEHUS,
4TO6bI MPUCNOCOBUTL UX K HOBOMY, MaTeMaTMyeckn o60CHOBaTbL U AaTb 3TOMY HOBOMY OOBbEKTY Mnn
MHAMBMAOY NPUYNHY AN CyLLEeCTBOBaHUS B HEW, caoBuUrasi Bce CBOM (popMyIibl NOCreaoBaTeNlbHOCTH,
CyLLleCTBOBaBLUME TaM paHee, YToObl 40BaBUTb 3HAYEHUS IHEPTMM U MacCbl HOBOIO OBbeKTa nnm
nHameuga. IMeHHO nNoaTomy BCE B3aMMOCBA3aHO U BCE, KaK SHEPrusi, BIIMSET Ha BCE OCTasbHOE.

Korga o0bekT unu nHamBua, Yyxabln KOHKpeTHON MaTpuue, ocTaéTcs B 3TOM LIapCTBE B TEYEHUE
KOPOTKOro neproga BpeMeHU, OH CO30aET BO3MYLLEHME B MaTEMATUYECKOM SHEPreTUYEeCKOM Mosie B
aTon obnacTtn, NnogobHO yaapHbIM BOfHaAM B Npyay nocrne 6poLleHHOro B Hero kamHs. Ho ecnu
Yy>KEPOAHbI OOBLEKT UM MHANBUA OCTAHETCS B HEM AOCTATOYHO AONro, None nornoTuT ero
MaTeMaTU4EeCKn 1 SHepreTn4eckn, NogobHO TOMY, Kak KaMeHb, BPOLLEHHbIN B Npy4, CO30aéT
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BO3MYLLiEHME HA NOBEPXHOCTM BOAbI M NO Mepe TOro, Kak OH OnyckaeTcs Ha AHO. B KOHLe KOHLOB,
BOCCTaHaBMMBaeTCs CMOKOWCTBME, HO C J06aBMeHHbIM 3HaYeHNeM Macchbl U BOOOU3MELLEHUSA KaMHS,
KOTOpbI 6bin A06GaBnNeH B 3HepreTUYecKoe rnorie 3Toro KOHKPEeTHOro NpyAaa.

Korga o6bekT unu nHAMBUA UCKYCCTBEHHO A006aBnsieTcs B M30NMPOBaHHOE SHepreTnyeckoe rnone
MaTpuubl, OHO CO34acT BCHO NOCNenoBaTeNbHOCTb COOLITUI, BEOYLLMX K €r0 CYLLECTBOBaHUIO, YTOObI
onpasaatb ero npucytcteme Tam. OHO CO34acT BCO MareMaTUYeCcKM TOUYHYIO NocreaoBaTenbHOCTb
CcOObITMI, MepeMELLEHNIA MacChl 1 Nepeaadn 3Heprum, YTobbl pa3mMecTuTb, onpaBAaTh M AaTb 3TOMY
HOBOMY WUHAMBUAY U 0OBbEKTY NPUYMHY ANS CyLeCcTBOBaHMS B HOBOM norie MaTpuubl, B KOTOPOM OH
okasaricsi. MaTemaTuyeckm ToYHOe nore AacT NPUYMHY ANS CyLLeCTBOBaHMS BCEMY, YTO B HETO
BHeOpseTcs.

Ecnn 06bekT nckycCTBEHHO BBEAEH B 3aMKHYTYIO SHEPreTUYECKyo CUCTeMy, Mone co3aacT BCHO ero
NUCTOPMIO 1 BCE, YTO NOCMY>KMUMO MPUYUHON ero CyLLleCTBOBaHUS, BHYTPU 3TOW e CUCTEMBbI
MaTemaTu4eckux anroputmoB mnm Matpuubl. To e camoe kacaeTca MHAMBUAA, €CIIM OH UCKYCCTBEHHO
NPVBHECEH N3BHE MaTeMaTUYeCKOW dHepreTnyeckon cuctemMbl nnaHeTol. OHa co3gacT Ans Hero
npoLusioe 1 BCo NocrneaoBaTenbHOCTb COObITMI, HEOOXOAUMbIX A4S ONpaBaaHUA U OO BbACHEHWS ero
cylwiecTBoBaHMsa Tam. Bcerga B paMmkax ogHUX U Tex e maTemMaTU4eckux anroputMoB U STIOrMYeCcKmX
3aKOHOMEPHOCTEWN.

MNMeHHO Tak MOXXHO OGBACHWUTL, NOYeMy BellW, NpeamMeTbl, Kopabnu n MHAUBWUAbLI CTAHOBSITCS
HOpMarnM3oBaHHbIMK, KOr4a nonagatoT B Lapcteo 3emnn. OHM CTaHOBATCS MaTPUULIMPOBAHHBIMMU.

YUT06bI YCnewHo BHEAPUTL OGBEKT UNN MHAMBUAA, MEPEMECTUB €ro U3 OAHOro LlapcTBa U MaTpUYHON
MaTemaTU4ecKon cucTembl B Apyryto, TpebyeTtcs ropasno 6onblue sHeprum, YTobbl NpUHUMatoLLee none
afanTupoBarsio CBOM ynpsiMble 3HepreTUyYeckne CTPYKTypbl / NaTTEPHbI K Yy>XePOAHbIM anroputMam,
KOTOpble SABNSTCS (haKTUYECKON NPUYMHON CYLLLECTBOBaHUS 06bekTa unu uHamenga. TpebyeTcs
NOBTOPSIIOLLEECS M COrNacoBaHHOE 3HepPreTMYeckoe BO3AENCTBIE.

MaTemaTuyeckas cuctema Matpuubl Ha 3emne He n3onnpoBaHa OT BHELLHEro M1pa, HO OHa HaxoauTcs
B pamMKax CBOeW CODCTBEHHOWN NTOrMKU. OTO MOXHO NMPeACTaBUTb UMK MOHSATL Kak CUCTEMbI YOexaeHun,
coctaBsndawowme e€ MaTtpuuy, To, YTO BO3MOXHO, a YTO HeT. B HemaTtemaTtnyecknx TepmuHax Matpuua
BMECTUT 1 MOArOHUT Nnof cebs BCE, UTO en He NpuHaanexuT. Bcé ctpaHHoe n HeobblvyHOe OyaeT
HOPManun3oBaHO M MOMY4YMT NOrMYECKOEe 1 coumnanbHO npuemnemoe o6ocHOBaHUE A9 CBOEro
CyLLLeCTBOBaHMS.

W ¢ aTor orpaHMyeHHOn 1 cneumduyeckon Toukm 3apeHna Matpuubl aTo BygeT npaBunbHbIM, HO OHO He
OyneT npaBunbHbIM C Bonee LWMPOKON, pacLUMPEHHON N CAOXHOW TOYKN 3peHus. Bewmn n nHomeuasl He
CYLLIECTBYHIOT MO TOW WU MHOW MPUYUHE, 3TO HE OAHO UMK apyroe, 3To U To, u gpyroe. Kak n Bo MHOrmMx
OPpYrux BeLlax, NpuymMHa CyLLLeCTBOBAHNS YEro-TO U KOro-TO CrIOXHA N HE MOXET OblTb 06bsICHEHA
NPOCTbIMU PACCYXOEHUAMMU U PEAYKLNOHUCTCKUMN NOrMYECKUMU UOEAMMU.

370 eLé oanH NpUMep TOro, Kak paclUMpPEHHOe CO3HaHNEe MOXET NOo3BONUTL Tebe NOHSTL ropasfo
Gonblle 0 MUpe U LapCTBe, B KOTOPOM Thl XXMUBELLIb.

Cnacunbo, 4To NocMoTpenn MOE BUAEO, NOCTaBMNM Nank n nognucanuck. bepernte ceba n byabte
300pOBbl.

C 6onbLuor NoboBbLHO.
Baw gpyr,

Mapwu Csapyy

NcTouYHMKN:



https://www.youtube.com/watch?v=nRL nl1glEES8
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