Axcuomatnueckue Maeit I'mmepGopeiines

I'muepOoperickasd AOrMKa OCHOBAaHA Ha IIPOCTBIX AKCHOMAaxX. DAEMEHTAPHAA aKCHOMa «OAHH IIAFOC
OAHH PaBHO ABa», HHTYUTHBHO Pa3BHBACTCA AO CBOHX IIPEACAOB, OIIPEACAACMBIX KOMOHHATOPHBIMHU
MATEMATHYECKUMH IIPUHITUIIAME, YTOOBl OXBATUTHh BECH CIIEKTP ABACHHN BO Ddupe. AKCHOMBI —3TO
IIPOCTBIE OA30BBIC YTBEPIKACHHSA, KOTOPBIE OYEBUAHBI, SICHBI U IIPUHUMAIOTCA KAK €CTh. AKCHOMY HE
HY’KHO AOKa3BIBaTb, TAK KaK €€ HEAB3f OHPOBEPrHyTh. [loTOMYy, HCIIOAB3OBAHIE AKCHOMATHYECKUX
KOHLIEIIIINI AAf IIOCTPOEHHUS TEOPHH HE OCTaBAAET BBHIOOpPAa B HCIIOAB30BAHHU AABTEPHATHBHBIX
METOAOB. BBIBOABI B3 aKCHOMATHYECKUX YTBEPKACHHHI HEAB3Sl OIIPOBEPIHYTH, TAK KAK B TAKOM CAydYae
HPUAETCA TOABEPIHYTh COMHEHHUIO CaMy CYThb HAEH, HCIIOAB3YEMOH AASl BIX (DOPMYAUPOBKH.

AIoOoI mpoIrecc aHAaAM3a OCHOBAaH Ha KaKOM-TO HAaAEKHOM METOAE KOAMYECTBEHHOI oreHKH. Bce
’KU3HCHHBIE IIPOLECCH 3aBUCAT OT YHUCACHHOIO IIOACYETA AAA OLICHKH COOBITHA M/HMAM KOAUYECTBA.
K mpmmepy - KHBOTHBIC HHTYHTHBHO IPHHUMAIOT PEIIEHUE OOPOTHCA MAHM OEIKATH B 3aBUCHMOCTH OT
KOAMYECTBA HAHM pa3Mepa MIPOTHUBHHKOB. YeAaoBedeckoe HAOAIOACHHE IIPUPOABI ITOAYEPKUBAAO
CYIIECTBCHHBIC 1 AMCKPETHBIC XAPAKTEPUCTUKNA KAKAOTO ABACHUSA, C KOTOPHIM OHHU CTAAKHBAAHCH, 1
CaMBIM IIPOCTBIM M AOIMYHBIM METOAOM OBIAO ITOAAraThCs Ha 3TO. AFOOOI HAOAIOAATEAD, HE3ABHCHMO
OT YPOBHSA IPAMOTHOCTH/O€3 IPAMOTHOCTH, IIOATBEPAHUT PEAABHOCTH BCEIO, YTO IIEPEKHUBACTCH B
IIPOIIECCE KU3HH, U 3TO CTAHOBHUTCH AKCHOMOIL.

Ha AokxaapHOM ypOBHE OOBEKTHI B HX €CTECTBEHHOM COCTOSIHHM HE HPOABAAIOT HAIIPSKCHUA,
AABACHHUA HAU CHABIL, €CAH TOABKO OHU HE OIPAHHYEHBI KaKUM AHOO cOObtuAMH. OHHI IIPOSABASIOT
H3MEHEHHE, KOTOPOE AHOO IIPOAOAKACTCHA, AMOO OCTAHABAMBACTCA B TEUYCHHE OIIPEACAEHHOTO
IepruoAa BpeMeHH. Takme pasHOOOpa3HBIE XapaKTEPUCTUKH ACAAFOT ITPONECC KOAMYECTBEHHOM
OIICHKM, OCHOBAaHHBII HAa YHCACHHOM IIOACYETE, OYEHb CAOXKHOHM H  HEOIPEACAEHHOM
HHTEAAEKTYAABHONM IIPOIEAypoH. Tem He MeHee, AHCKPETHBI IIPOIIECC TIOACYETA HMEET
IIPENMYIIIECTBO OIIPEACAEHHOCTH, TaK KaK, AFOOOIM CMOKET IOCYUHTATh U IIPOBEPUTH aHAAHTHIECKYIO
IIPOIIEAYPY. TOABKO HM3MEHEHHA MOTYT OBITh HAOAFOAAEMBI, OOHAPYKEHBI AU H3MepeHsl [Iporecc
U3MEHCHUS ODA3ATEABHO BKAIOYACT B CeOs, IIEPUOA U/HMAU IIPOAOAKUTEABHOCTb, KOTOPAS SBASCTCS
HEOTBEMAEMOI YaCTBIO 3TOro Iporiecca. Koraa Bpema ydactByeT B AXOOOW omepanum, padbora
AOAKHA OBITh BBIIIOAHEHA, M TOABKO €€ MOKHO maMeputb. [losromy Teoperndecku BBIBEACHHBIE
KOHCTAHTBI HE OVAYT COBIIAAQTH C SKCIIEPUMEHTAABHO M3MEPEHHBIMH 3HAYCHHAMH, TAK KAK ICHA»
N3MEPEHUA — 3TO MOTePsA KBAHTA PaOOTEL

HermpeprBHbIE M3MEHEHNA MOKHO CPaBHUTH C HEKOTOPOM CTAHAAPTH3UPOBAHHON (HOPMOI
M3MEHEHHUA AAA OIEHKH cocTodHusA. [leproAndeckne MAM ITUKAMYIECKHIE H3MEHEHHUA MOKHO
IIOACYHNTATD 11O 3aBEPIICHUH IIPOIECCA KaK IIUKABL XOTH ITIOACYET AUCKPETHBIX ITHMKAMYICCKIX
COOBITUH B LIEABIX YHCAAX OYEHBb TOYEH, OOHAPY/KEHUE 3aBEPILICHUA ITUKAA ABAACTCA HEOOXOAUMOM
YACTBIO 9TOH IIPOIEAYPBL YTOYHEHHE AAA OIIPEACACHHSA TOIO, KOTAA IMEHHO ABA ITUKAQ
PA3ACAAIOTCA MAH CAHBAFOTCA B OAHH, 3aBHUCUT OT CAOKHOTO TEOPETHIECKOIO U MATEMATHIECKOIO
BEIBOAA. BEIBOA 3TOTO IMKA2 AOAKEH OBITH CBS3aH C IIPOIECCOM, KOTOPBIA €rO BBI3BAA.

Bzanmoae#cTBIA BCETAQ IIPOUCXOAAT MEKAY OOBEKTAMH M/HAM PEAABHBIMHU BEIIAMH, M COBEPILICHO
HEBO3MOKHO IIOAACPZKATh KOHIIEIIIHIO TAKOI AKTHBHOCTH B «BaKyyMe» T.€. B 00AACTH, KOTOpad
o purmarpHOI CHOHOM AU CTCKOM «HAYKOID, CIHTACTCA «IyCTON T.C. HEYEM.
BzammoaerictByrommme OOBEKTH CO3AAIOT IYABCAIMH , KOTOPBIE, B CBOIO OYEPEAb, IIPOH3BOAAT
HAITPSUKEHNA PAa3AMYIHBIX BHAOB, ITepeAarormecs BOKPYI. CTOAKHOBEHHE MEKAY ABYMSA OOBEKTAMH



CO3AQET PEaKnMIo, KOTOpasa Pa3ACAACT UX, 1 3TOT I_II/IKAI/I"ICCKI/IfI IIPpOLECC IIPOAOAKACTCH, €CAT TOABKO
OH HE OCTAHOBAEH KaKUM-AMOO crocoOboM. B IICPHUOA MEKAY CTOAKHOBCHHCM M PACIIHPCHIECM
CYILICCTBYCT IICPHOA OAHOBpCMCHHOfI AKTHUBHOCTH, KOTOprﬁ KPUTHYICCKH BAKCH AAS OIIPCACACHUA
YCAOBHO «CTATHYCCKOTO HAH CTAIIHOHAPHOTIO» COCTOSHUA.

B obaactn, rAe B3aHMMOAEHCTBYEeT OOABIIOE KOAMYECTBO IAEMECHTAPHBIX KYOHKOB, PEAKTHBHBIC
IYABCALIUH, IIEPEAAIOTCA KaK KOHTAKTHBIE HAUPMKEHHUA (AABACHHA, CTPECCHI) BO BCEX OCEBBIX
HAIIPABACHHUAX U pasAWmYHBIMU  criocoOamu. [Ipomecc obOmHapyxeHns oObekTa — 9TO OAHH
CYHEPIO3UIIMOHHBIN KA. CHIHAA, KAK AYY CBETA, CTAAKHBACTCA U OTPAKACTCA OT OOBEKTA, KOTOPHII
nszmepsaerTcs. CTOAKHOBEHHE — 3TO BCETAQ CKUMAIOIIEE ACHCTBHE, a OTPAKEHHE — PACIIHPSIOIIEE, a
X KOMOMHAITUA CO3AAET ITMKA KOHTAKTHBIX HAupmKeHuA. lI3amMeHeHme oOT ciKartua K PaCIIUpEHHIO,
OIIOCPEAYETCA OOPATHBIM AEHCTBHEM, M BECh IIPOIECC OIMCHIBACTCA KAK OAHA ITYABCAITHAL
OAHOBpPEMEHHO OH MEHAET CAMYIO IIPHPOAY KOHTAKTHOIO HAIPMKEHUA B TOYKE CTOAKHOBEHH,
KOTOpas II0 CYTH, ABAACTCSA PEAABHOM CTAMOHAPHON TOYKOH OTHOCHTEABHO CTAAKHBAFOIIHXCH
OOBEKTOB. A €CAM CTOAKHOBEHHE ITMKAMYECKH ITOBTOPAETCA, TOYKA yAapa OOPa3yeT CTAIIMOHAPHYIO
TOYKY, 3aHHUMAIOIIYIO AUCKPETHBIE OOBEM IIPOCTpaHCTBA. BpeMeHHO HHTEpBAA yAapa OIIPEACAACT
SAEMEHTAPHBI MHTEPBAA IIHKAQ, 4 TOYKA IIPOCTPAHCTBA, KOTOPAA OCTAETCA CTAIIMOHAPHOM B 9TOT iKE
MOMEHT, paBHa OOBEMY IPOCTPAHCTBA, 3AHATOMY B3aUMOACHCTBUAMIL.

3HAaYUT BPEMEHHOM HHTEPBAA VKa3bIBAeT HA IHUKAMYECKYIO YACTOTY VAapa, a 3aHHMaeMOe
IIPOCTPAHCTBO OIMCHIBAET IAOTHOCTh M3MEHEHHUA yAapa. DTO OAHO HHTETPHUPOBAHHOE ITUKAIYIECKOE
COOBITHE, CO3AAIOIIEE HAIPMKEHNE B TPEX (rasax. BpeMeHHON MUKA c:xatyd — 9TO OAHOBPEMEHHOE
B3aMMOAEHMCTBHE, TOTAA KaK PACIITUPAIOIIEE ACHCTBHE — 3TO HOCAEAOBATEABHBIM BPEMEHHOM ITHKA.
Msmenenne oT CxaTtuA K PACIIHPEHHIO — 3TO OOpaTrHOE AEHCTBUE B OTHOCHTEABHO KOPOTKHN
IIPOMEKYTOK BpeMeHH. Bce CyHepIIo3HIMOHHBIE IIMKABL CACGAYVIOT 9THM TpéM dasam 0Oe3
ncKAroueHnA. KOHIenmsa CHABI BO3HHKAET TOABKO KaK PEAKIMA HA B3aUMOACHCTBHA, KOTOpPHIE
HAXOAATCA B COCTOSHHM BOCCTAHOBAGHHA paBHOBecmea. Ho, ecam 31O B3amMOAeHUCTBHE HE
IIOABEPIKEHO BAHMAHUIO BHEIIHHUX (DAKTOPOB (COOBITHIN), TO MOTHBALNA AAfl 9TUX HU3MEHEHUI AOAKHA
OBITH BHYTpeHHEH. EAMHCTBEHHBIT AOIMYECKHI CIIOCOO CAEAATh 3TO — PA3ACANTH BCE BHYTPEHHHE
PECYpPCHl OAHOBPEMEHHO. DTO MOXKHO OIIMCATh Kak IPOIeCC 3aWMCTBOBAHHA M BO3Bpara B
CBEPXKOPOTKHII IIEPHOA BPEMEHH, KOTOPBIH MOKHO OIPEACANTH KaK OAHOBPEMEHHBIH. XOTHA
IIPOUCXOKACHAE CAMOTO HPHHIINIIA HEOIPEACACHHOCTI CBA3aHO HMMEHHO C 3TOM 33AEP/KKOM, BO
BpeMA M3MCHEHHA KOHTAKTHOTO HAIIPS/KEHHUA, aKCHOMATHYECKUI aHAAW3 ITOKA3BIBACT, YTO HA CAMOM
AGAE HET HEOIPEACAEHHOCTH AAfl BCEX COOBITHII AO TOYKH, TAE€ IIOCACAOBATEABHBIH IIEPHOA
CTAHOBUTCA OAHOBPEMEHHBIM, HYTO YiKE MOJKET OBITh MATEMATHYECKH YCTAHOBACGHO. Pycckoit
HebGodusuku HEOOXOAMM COBEPIIEHO HOBBIM IPHHIIAIL, TA€ HAUMEHBIIUI IIEPHOA MOKET OBITh
IIPUPABHEH TOABKO K OAHOBPEMEHHOMY COCTOSIHUIO. A HEIO MOXKHO OIIPEACAHUTH KAK HANMEHbIIIEE
BO3MOJKHOE ABIDKEHHE, KOTOPOE OYAETh CUYMUTACTCA PEAABHBIM CTATUYIECKUM COCTOSHHUEM.

EcAn HanMmeHBIIIT IIEPHUOA — OAHMH IIUKA, TO 3aUMCTBOBAHUE U BO3BPAT YK€ TPEOYIOT ABYX ITHKAOB,
KOTOPBIE AOAKHBI PACCMATPUBATBCA TOABKO Kak OAHOBpeMeHHOe coObrtue. ITockoApKy oHO 1O cyT
HE ABAAETCA IOCACAOBATEABHBIM, €TI0 MOKHO OIIPEACAUTD KaK IIPOMU3BEACHHUE ABYX MACHTIYHBIX
ITapaMETPOB, KOTOPBIE MOTYT OBITH IIPEACTABACHBI TOABKO Kak Aorapudmmudeckuii daxrop 2 1o
HEKOTOPOMY OCHOBAHIFO. PakTOp 2 CTAHOBUTCA aKCHOMATHYECKOM KOHCTAHTOM AAfl OIIPEAEACHUA
OAHOBpeMEHHOCTH. [lepmoa oTpakennsa nmeer ABe (Da3bl: BXOAAIIYIO CKUMAFOIIYIO U HCXOAAIIYEO
pacmmpsromyro. B peaapHOM MHpe 0OBEKTOB OAHOBPEMEHHOE ACHCTBHE HY/KHO ITOHUMATH H3
IIPUBEACHHOM HITKE AMATPAMMEBL



Ha camom aAeae, Aaie ecAn KyOHKM HEe COBCEM BEIPOBHEHBI, UX ACHCTBHE OYAECT CUMTATHCS
OAHOBPEMEHHBIM, ECAA BCE OHU ABIKYTCS BMECTE KAK OAHO ILIEAOE, IPU YCAOBHH, ITO OTKAOHEHHE OT
TOYHOTO COBITAA€HUS HE IPEBBIITAET OIPEACACHHOTO COOTHOIIEHUA. DTOT HHTEPBAA B IIPOCTPAHCTBE
00OpasyeT KpUTHIECKOE 3HAYEHHUE. XOTA YETHIPE HE3ABUCUMBIX KYOHKA, IIPH OAHOBPEMEHHOM
ACHCTBHH OOpPa3yIOT BKYIIE EAHHOE CYIIEPIO3UITMOHHOE ABMKECHHE, KAK €CAU OBI €TI0 BBITOAHAA
TOABKO OAHMH KyO. DTO ACHCTBHE OOPa3yeT YEeTBIPE CYIEPIIO3UIINOHHBIX ITOACUYETA, KOTAQ KaKABIH
KyOHK ACHCTBYET OTA€ABHO HAM IIOCAEAOBATEABHO, HO YK€ IPEBPAIACTCA B OAHH IIOACYET B
OAHOBPEMEHHOM PEKHUME, 2 UTO CO3AAET BIICYATACHUE HCYE3HOBEHUA TPEX ITOACUETOB. Ecan uetwpe
KyOHKa B3aHMOAEHCTBYFOT ITIOCACAOBATEABHO C YETBIPEM, TAKUMH K€ APYTUMH KyOHKAMH, HO B pa3sHOE
BpeM, TO YETBIPE B3AUMOACUCTBHUA «OAUH-HA-OAUH» MOIYT OBITH IIOACYUTAHEI KAaK YPaBHOBEIIICHHA
AKTUBHOCTb.

Apyroit mpumMep, TOUYeMy OAHOBPEMEHHBIE B3AUMOAECHCTBHA B AMHAMIYIECKOM IIPOCTPAHCTBE IPOCTO
CAMBAIOTCA M YMEHBIIAIOT KOAMYECTBO PEAKTUBHBIX ITOACYETOB.




AeBasg CTOpPOHA TIOKA3BIBAECT B3ANMOACHUCTBHA «OAUMH-K-OAHOMY», COOTBETCTBHE CTOAKHOBEHMI,
KOTOPBIE ITOAAEPAKHMBAIOT ITOAOKEHHE IIOACYETOB CKUMAIOIIEIO HANPMKEHNUA B «CTAIIMOHAPHOMY
MecTonoAoxeHnu. [IpaBasd cTOpoHA ITOKa3BIBAET CAHAHHE IIOACYETOB B IIEHTPE BCEH OOAACTH H3-32
AOCTIDKEHHUA YK€ KOIEPEHTHOIO COCTOAHHA, TAE€ BCE CYIEPHO3UIIMOHHBIN IOACYETHI, AECUCTBYIOT
OAHOBPEMEHHO M CO3AAIOT OOl LeHTp AeHCTBHA 1/uAn peakipm. Ha AeBOI cTopoHe, ABEHAALIATH
BHYTPEHHUX «HCXOAAIINX» CTPEAOK, CAUAUCH B CAMOM LIEHTPE, UIMEA TOABKO OAHO HaIIPaBA€HHUE, YTO
OCTaBASIET OAMHHAAIIATH BXOAAIIHUX CTPEAOK CBOOOAHBIMH AAfA ABIDKeHHA K meHTpy. Ilo mepe rtoro
KAK CTPEAKH ABIDKYTCS BHYTPb, OHH CTAHOBATCH BCE OAIDKE M BCE (IIAOTHEE», YTO IIOKA3BIBACT, IIOUEMY
BHYTPEHHEE YCKOPEHNE HAIPMKEHNN YBEAMYUBAET HAOTHOCTb, AOCTUIAA CTATYCA «IIEHTPA MACChD.

IIpu KECTKOM CTOAKHOBEHHH, KAACCH(PUIMPYEMOM KaK HEYIPYroe, IIEPHOA OTPAKEHUA T.€.
paccefAHns OYAET OTHOCHTEABHO MIHOBEHHBIM, U TAKO€ AEHCTBHE MOYKHO CBOOOAHO OIIHCATh KaK
OAHOBPEMEHHOE COOBITHE. PABHOBECHE OSHEPIUM IIOKAKET HEAOCTATOK H3-32 OAHOBPEMEHHOIO
COCTOSIHHSA, TaK KaK IOACYHTBIBAIOTCHA TOABKO ITOCAEAOBATEABHBIE CYIIEPHO3UIIMOHHBIE HM3MEHEHUA.
CAeAOBATEABHO, OAHH IIOACYET MOZKET CKPBIBATH B CEOs, OE3KOHEUHOE KOAUMYECTBO OAHOBPEMEHHDIX
IIOACYETOB.

K mpumepy ecam 1, — dpyHAaAMEHTAABHOE AKCHOMATHYECKOE MHUHHMAABHOE PACCTOSHUE, 4 V., —

CPYHA,QMCHTZ.ABHZ.H AKCHOMATHYCCKAA MaKCHUMaAbHAA CKOPOCTb CMCEILCHUA, TO tmjn AOAXKHO OBITD
HANMCHDBIITHM q)YHAaMCHTaAbeIM AKCHOMATHYC€CKHM I/IHTepBaAOM, TAK KaK AFODOM HCpI/IOA MCHDbIIIC
HCTO AOAKCH OIIMCBIBATBCS YIKE KaK OAHOBpCMCHHbeI HCpI/IOA.

1min/ Vmax: tmjn

To ectp ArOOBIE ABa HAHM 6OA€€, TaKH1X I/IHTepBaAa 6yAyT Ka3aTbCAd HpOI/ICXOAHH_II/IMI/I OAHOBpCMCHHO,
TaK KakK HpI/FIHHa ABYX B3aHMOA€fIc’FBHI>i 6YACT pacch/ITaHa KaK OAHO CcOOBITHE.

B xommenmmm 3A mpoctpanctBa Ddupa, COOTHOIIEHHE ABYX PAa3HBIX AAHH B IIPOCTPAHCTBE, K
npumvepy l; m 1), Tawke mpeacraBager u3 ceOsf, COOTHOIIECHHE COOTBETCTBYIOIIMX BPEMEHHBIX

HHTEPBAAOB t1 48 tZ) TaK KaK, MAaKCHMaAbHAsl CKOPOCTb CMEILICHUA OATHAKOBA B obounx CAy9afAX:

L/ = Chati / Conaxto = t1/ o

B pesyapTate, TOABKO CYIEPIIO3HITMOHHOE BpeMA B OAHOBPEMEHHEIX H IIOCAECAOBATEABHBIX
COCTOSIHUAIX CTAHOBUTCA BAKHBIM IIAPAMETPOM AAfA OIIPEACACHUA M OIMCAHMA BCEX ABACHUI. AeAo B
TOM, 9YTO BeCb ODPHp, MOKET OBITh OIPEACACH OOBEAHMHEHHBIMH COCTOSHHUAMH I[HKAMIECKOTO
Bpemenu.  KoHmermmsa  OAHOBPDEMEHHBIX ~ COOBITHH ~ OOpasyeT  «KPaeyrOABHBII»  KAMEHb
['mrepOopeifickoll  AOTHKH, KOTOpas IPHPABHUBAET IIAOTHOCTb K CyIepHO3uimu akruBHOCTH. K
npumepy - AyKk AyYHHKA IPEAOCTaBAAET IIPOCTYIO MOAEAb, OAHOBPEMEHHO B3aUMOAECHCTBYIOIIIETO
cocTtosHuA. KOraa Ayk COTHYT, BHEITHAA ITOBEPXHOCTb AYIM PACIINPACTCA, 2 BHYTPEHHAA CKIMACTCH,
OAHOBPEMEHHO, YTO CIOCOOCTBYET HAIPMKEHHOMY cOcTOAHMIO. [IOCKOABKY pacmmpenue u ciarue
IIPOUCXOAAT OAHOBPEMEHHO, MATEMATHIECKOE COOTHOIIECHHE OOA3ATEABHO AOAKHO OBITh EAMHBIM
AASl OOOMX IIPOTHBOIIOAOKHBIX ACHCTBHH. Boaee Toro, pacmmpenme yixe MEHAETCA HA CKATHE IIPH
IIepecevYeHN HEWTPAABHOM OCH AepeBa, oOpasyromero Ayry. CAeAOBaTeABHO, 3TO COOTHOIIICHHE
AOAKHO OCTABATbCA HEM3MEHHBIM, MHAYe Ayra AeDOPMHUPYETCA OAMH Pa3 M HABCETAQ, M AYK HHKOTAQ
HE BEpHETCA B IIPEKHEE COCTOAHHE M HE OYACT ACHCTBOBATh KaK KOAEOATEABbHAdA CpEAa.



AKCI/IOM’CITI/I‘-ICCKI/I, OAHOBPEMCHHO IIEPECCUCHUC IIPOTHBOIIOAOKHDBIX PEKHUMOB CYIIEPIIO3HUITITOHHBIX
COCTOHHHﬁ, "ICPCB OAHO M TO MXE MECTO B HpOCTpaHTCBC, , BBOAHUT HOBYIO KOHIICIIIIHIO,
OHpCACAéHHYIO KaK KOHTAaKTHOC HaHpH)KCHI/IC AN ACMH(i)I/IpOBaHI/IH Cnaa TpCTBCFO HOPHAKQ..

Camo co0oIi, pacImupeHne IPEACTABASET COOO NHKPEMEHTAABHOE BPEMs IIEPBOTO ITOPAAKA, TOTAQ
KaK CxKaThe, ACUCTBYIOIIIEE OAHOBPEMEHHO, YKa3bIBAET HA OOPATHOE 3HAYECHHE IIEPBOTO BPEMEHHOTO
IINKA2 1 BO3HUKACT YK€ KaK 3HAUYCHHE BTOPOTO MOpsAAKa. CAEAOBATEABHO, PABHOBECHE HAN
IepeKpECTHOE B3ANMOAEHCTBHE, OOPA3yeT IIPOU3BEACHHE ABYX IPEABIAYIIIUX CKOPOCTEH N3MEHEHU
1, OHO AOAKHO PEarnpoBaTh, KaK OTPAHUYEHUE TPEThEro HMOpAAKa. Beé Tpm pexnma B3aumMoAencTBUA
B TEPMMHAX AMHEHHOIO BPEMEHH t I OAHOBPEMEHHOIO MHKPEMEHTAABHOTO BPEMCEHH X, TAC

x=0.618..... OyayT:

X
Pacrmmpenne:= t

X
Cxamne:= t

2 :
Pasrosecme:= t°/ t© =t =t

2
Koraa x = (V(1+27)-1)/2 = 0,61803398874989484820458683436564. ...

['mmpeboperickmit npuaIu camonoaobms 3oaororo CedeHus, IPUMEHUMBIIN K CBEPXOIPAHIICHHBIM
obAacTaM Ddupa , IMEET TOABKO OAHY IIOCTOSHHYIO, 2 OHa 30A0Toe CedeHne, Kak KOMOHMHATOPHYIO
MATEMATHYICCKYIO IIEPEMEHHYIO X, AAf PEIICHHA OYECHb CAOKHOIO I1a3Ad, OIIMCAHHOIO BBIIIIC.
[lpuarpn, BEBEACHHBIM dYepe3 aKCHOMATHYECKYIO AOIHKY, IIO3BOAUT HAM BBIBECTH KAIOYEBBIC
ITapaAMETPHL.

Bropoit meToA, rAe cooTHOIIEHME CKATHUA U PACIINPEHUA OCTAETCA BCETAA PABHBIM Ha KAKAOM
IIOCAEAYIOILIEM YPOBHE, IPEAOCTABUT HAM OAHY H Ty K€ IIOCTOAHHYIO.

1/((A/2)+y) = (1/2)+y) / (1/2)y) = x.

Koraa y:XB/Z.

2
X = (\/(1+2 )-1)/2=10,61803398874989484820458683436564.....

M tpermit METOA BEIBOAA — 3TO aHAAM3 CYIEPIO3UITMOHHOIO OOMEHA B 3aKPHITOM ITHAMHAPHUYIECKOM
oObéme. AoOaBAGHNME M BEIMHTAHHE OAHOTO H TOIO Ke AM(@EpeHImasa CO3AaET COOTHOIIECHUE
pACIIMPEHHs X, COOTHOIIEHUE CKATHA x> u OAHOBPEMEHHOE COOTHOIIIEHNE AEMII(DPUPOBAHUA x'/2 B
3aKPBITOM OOBEME, TAE ITAOIIAAD BCEIAA OCTAETCH HOCTOAHHOM.



< iy ><—\/f ) iy >
21 y X X = 1
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[Npuamumn camoroaodus 3oarororo Cevenns, OIIPEAEASET, YTO COOTHOIIEHUE CKATHA OyAeT X, TOraa
2 3

KAaK COOTHOIIEHME PACIIMPEHMA CTAHOBHUTCA X, 2 OAHOBPEMEHHOE COOTHOIIEHHE X-X = X oyaer

pPasA€AEH IOPOBHY Kak x°/2 Ann OTpaHHYECHHA ABYX HU3MEHEHHH OAHOBpPeMeHHO. B mpumepe ¢ Aykom,
BCE KOHTAKTHBIC HAIIPSIKEHUA, CAHBAIOTCA B OAHY IPYIIIy — B CGAHHOE IIEAO€  KOIE€PEHTHOE
00Opa3oBaHMe, U3 KOTOPOTO BCE ACHCTBYIOT IIO-PA3HOMY Ha PasHBIX YPOBHAX, HO YK€ OAHOBPEMEHHO,
u BHyTpH. KoHienmmsa oAHOBpeMeHHOCTH OBITHA OOpasyeT KOMITAGKC H3 ABYX ITPOTHBOIIOAOZKHBIX
ACHCTBHIH B IIPEAEAAX OAHOIO U TOTO 7K€ BPEMEHHOTO IIEPHOAA M MOKET OBITh CTPOIO MaTEMATHYECKU
AOKa3aHa, TOABKO OAHOBPEMEHHBIMU YPaBHEHHAMU, KOTOPBIE HE 3aBUCAT OT PEIICHUUA APYT OT APYTa.
ITockoapky 10 OYeHB ApeBHadAdA koHuermusa ['mmepooperines (e€ cseame 100 000 aer), amarpamma
HITKE TIOKA3BIBACT €€ KaK ObI 9TO CAOKHO HH OBIAO, Ha IIEPBBIM B3TAfA!
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Kpacnas rmoaocka 3akperaeHa B CEpeAHHE KECTAHHON EMKOCTH. EcAM 9Ta TIOAOCKA AOAMKHA ABHIATHCH
BAEGBO, TO CTPEAKAa Ha IPAaBOH CTOPOHE, AOAMKHA PACIIUPATHCA OAHOBPEMEHHO C TEM, KaK AcBafd
cTpeAka cxmuMaerca. MaTeMaTH9ecKd CYIIECTBYET TOABKO OAHO pEIIEHHE, KOTOPOE YAOBAETBOPSET
YCAOBHIO, KOTAQ PACIINPEHHE U CIKATHE, AOAKHBI BEIIIOAHATBCSA OAHOBPEMEHHO. B AaHHOM mpumepe,
HEOOXOAUMO TPH OAHOBPEMEHHBIX YPaBHEHHA, AAA BBIBOAA H IIPOBEPKU IIEPECTAHOBOK, TaK Kak
OAHOBPEMEHHOCTDh TPEOYET, YTOOBI BPEMEHHOM ITUKA OBIA OBl OAHH T.€. BDEMEHHOM HMHTEPBAA OBIA
Ob HyAeBBIM. [IpoOaema Mmoxer ObITh perreHa IyTéM HOACTAaHOBKH 3oAotoro CedeHus Kak B
mpumepe ¢ AykoM. Ha camom Aeae KOHIIEHIusA «MacChl IIOKOS» OIPEAEAAET KorepeHTHyio dgopmy. B
IIPEACAAX KOIEPEHTHOTO COCTOSHHUA BHYTPEHHAAA AKTHBHOCTH COXPAHAET BCE CBOH IIAPAMETPBHL
3meHeHne AMHEHHOrO M/MAM YJIAOBOIO MOMEHTA B KOTEPEHTHOM COCTOSIHHM, BCEIAA IIPUBOAUT K
n3MeHeHuAM (pasbl, HO O€3 HM3AYYEHUSA HAHM IIOTAOINEHUSA SHEPIMH W3 BHEIIHHX HCTOYHUKOB.
CAeAOBATEABHO, €CAM KAk HHOYAb KOTEPEHTHOE COCTOSIHHME — pa3pylIaeTcsi, OHO  OYAer
BOCCTAHABAUBACTCA y3KE B HOBOE KOI€PEHTHOE COCTOSIHHE HAa APYIOM YpOBHE. AKCHOMATHYECKU IIO
KOH-y 3oaortoro Ceuenus, TOABKO CEMb YPOBHEI BO3MOKHBI, IIOCAE YEIO BEILIECTBO IIEPEXOAUT HA
CAEAYIOIINM YPOBEHD ITOPAAKA.



['apMoHmYecKre CyNepIIO3UIINOHHBIE COCTOSHNA MOIYT OCTaBaThbCA B PE3OHAHCHE B TEYCHHE OYECHD
AAUTEABHOTO IIEPHOAA, KOTAQ KBAHTHI CKUMAIOIIUX M PACIIHPAIOIIUX HAIPHKCHHUH, PABHBL, YTO AAET
CKOpPOCTh OOMeHa ABa. KBaHTEI, OyAyYH OAHOBPEMEHHBIM, COOTHOIIEHHE HX AOAKHO OBITH
00padOTaHO AOTAPUPMUYECKA II0 CTAHAAPTHOMY ITHKAMYECKOMY OCHOBaHUIO. (CaMOIIOAOOHBIN
mporiecC  30AOTOTO  CEYEHHsA, BCErAa OCTAéTCA  MAaCIITAOHO-HEIIPEMEHHBIM, TOABKO  KOTAQ
OCIIHAAATOPHBIH BPEMEHHON IHUKA HMeeT BcerAa 10 caMOIOAOOHBIX CYIEPIIO3UIIMOHHBIX COCTOMHIH.
Axkcuomarmdeckad ['mmepOoperickad TeopHsA, OTOKAECTBAAET KAKAOE CTAOMABHOE COCTOSHHE Yepes3
IIPOCTYIO ~ KOMOHMHATOPHYIO  Maremartuky. llprMedareAbHBIM IIOHATHEM — ABAACTCA  TO, 9TO
Oe3pasMEpPHBIC YHCAA KAK CYIEPIO3UIIMOHHBIC ITOACYETBI 32 IHKA, AOCTATOYHBI  AAf IIOAHOTO
ONIPEACACHHUA M OIIHCAHUA IPUPOAHBIX ABACHHIM, aOCOAIOTHO Ha KAKAOM YPOBHE MHUPO3AAHHA, Oe3
ncKAroueHusa. boaee TOro, cOBEpIIIEHO HET HUKAKON HEOOXOAMMOCTH B ASMIMPUYECKHX BBOAAX
Aroboro poaa. Koraa BHyTpeHHHE NIPOBEPKH NIPUHIUIIOB U TOYHOCTH AOKA3BIBAIOT IIPABUABHOCTD
nAer lmmepOoperineB, MOKHO cMeAO Obrth yBepeHHbIM (Ha Bcex 100500%), urto abGcoAroTo BCE
ABACHHA OVAyT pabOTaTh HMMEHHO Tak Kak ['mrmepOopelickad Tteopumss Beaaer. ToOT ke IIPUHITHII
IIPUMEHAETCA K ADCOAIOTHO KaKAOMY YPOBHIO ABACHHIT OT TAAAKTHYECKOI MacCHl AO (DOTOHA, TaK Kak
BCE OHH fBASFOTCA TOABKO TOAOIPAUYECKUMH  COCTOAHHAMHM  KOHTAKTHBIX — HATIPMKCHUH,
HAXOAAIUMUCH B KyOHKax, (POPMHPYIOIIUX AMHAMHYECKHH KOHTHHYYM Bcero OdupHOro
IIPOCTPAHCTBA, KOTOPOE caMmo II0 cebe OeskomedHo. Koraa muTEpBaA B3aMMOAEHCTBHI CTAHOBHTCH

MEHBIIIE CPYHA’&MCHTQAI)HOFO, t BSQHMOAeﬁCTBHH AOAJKHBI IIPOUCXOAUTH YK€ B KOHTHHYYMEC, U

min>

KBAHTOBaHHASl AKTHBHOCTb HCYE32€T COBCEM. B ArOOOM cBepXOrpaHHYeHHOM OOBEME IIPOCTPAHCTBA,
3 .

€CAH CKOPOCTh CMEINCHHUA MaKCUMH3UPOBaHa, TO t OPMUPYET AHHAMUYECKUII IIPEACA U

OTOKAECTBASIET ~ «CTATHYECKUID KBAaHT B  CBEPXOIPAHMYEHHOM OOBEME KAk  OIpaHHYCHHE

aemidpuposanus Tperbero mopsaska uan OTIIT kak:

3,3 _3 _ _

I/ =t min = merTp = OTIL

[IpusIIT OAHOBPEMEHHOCTH OCHOBAH Ha OIPAHNYCHHIH OTTI u BBIBOAMTCH Kak OTHOIIIEHUE

C/KIMAIOINNX U PACIITHPAFOIINX HAIIPAKEHUI:

P/(,/2)=v, *(t,/2) = paBrosecue.

AeBasg CTOPOHA IIOKA3BIBACT, YTO CKUMAIOIIEE, CBEPXIIAOTHOE COCTOSIHUE PABHO PACIIUPEHHON U
YVCKOPEHHON (popMe IPOCTpaHCTBA cIipaBa. [Ipu nHTEpBaAC BPEMEHM MEHBIIIC t,; IIPEAIOAAras, ITO
paccrofHue | peaAbHO M HEM3MEHHO, v pPaBHO 13, 1 t caMo CODOI HCYe3aeT, T.K. Kak Kyomdaeckoe 3A
IIPOCTPAHCTBO CTAAO CBEPXKECTKUM, KOTCPEHTHBIM U OAHOBPEMEHHBIM COCTOSIHUEM «3aMEPSIIICTON
CTATUYIHOTO OOBEKTA B CBEPXIIAOTHOM COCTOSHUH KAaK:

P/ =v,

n n n

Koraa P=v

n

Aroboe otkronenue ot log 3/2 3amycaeT cBepXyCKOPAIOIIHI OOMEH CYIIEPIIOSUIINOHHBIX TOACYETOB,
1 HopMyAa U3MEHACTCA Ha:

3,2 3 - .
I'/t°,=v ', *t, , IPEACTaBASET CODOI COCTOSHUE YCKOPSIOIIEIOCS OOMEHA, C CAMHIUYHBIM ITOACIETOM
T. €. cCOCTOssHUE (DYHAAMEHTAABHON EAMHUYIHON ITAOTHOCTH KakK:



P/, =1.

n

T.k. cooTHommenne o = n/n = 1.

Boaee BpICOKHE TTOACYETBI AOAKHBI OTKAOHATBCA OT KypcCa, IIEPEMEIAThCA M MUTPHPOBATH IPYIIHO
IMEHHO K HEMY, TaK KaK OH HAXOAUTCHA IIPU CAMOM CBEPXHH3KOH CKOPOCTH CYHEPHIO3UIIIOHHOTO
roAcuéra. PaBHOBecue HapyimaeTcsa B O€3KOHEYHOM KOHTHHYYME KYOHKOB, KOTAA CYIIEPIIO3UIINOHHBIC
CKOPOCTH CMEKHBIX KYOHKOB Pa3AHYAIOTCA MEXAY COOOI. I'paBrrarmoHHOE yCKOpEHME, HAY MHACTCA
HMEHHO C 9TOro cocrosiHuf. /\oruka I'urmpeOopeiirieB sAeMEeHTaApHA U IIPOCTA, TAK KAK ABA CMEIKHBIX
CYIEPIIO3UIIMOHHBIX COCTOSHHUA KYOHKOB, HABCEIAA OCTAaHYTCHA B PAaBHOBECHUH H POBHHBIMH, E€CAU
CKOPOCTH IIOACYETA MACHTHYHBI, HO KOTA2 OHH YyTh-4yTh CTAHOBSTCA HEPABHBIMH, OOAEE BBEICOKOE
cocTosiHie OYAET MUIPHPOBATh, K OOA€E HH3KOMY H3-32 OOAEE AAMHHOIO HHTEPBAAA MEXKAY
B3auMoAelicTBuAMU. B cBepxAmHammdecko# cpeAae kKak ODdup, HEpaBHBIE CYIEPIIO3UIIMOHHbIE
MOACYETEI BCETAA 3AITyCKAIOT YCKOPSAIOIIHE Hampsaenna. KorepenTawrii obbém 1,0 MoxeT OBITH
daxropusoBan kak 1> m L, TAe OOBEMHBIN ACTEKT TTPOCTPAHCTBA OCTAETCA PEAABHOH TTOCTOAHHOM,
TOTAQ KaK ITAPAMETPBI IIAOIIAAN U AAMHBEI MOIYT U3MEHATHCA B OOPATHOM IPOIIOPIIHHL

A¥0OOM AMHEWHBIM ITapaMeTP MOKET OBITh OOHAPYKEH M M3MEPEH HAIIPAMYIO, TOTAQ KaK ABAa APYIHX
MOIYT OBITH TOABKO OIEHEHBI HM/HAM PACCYMTAHBI KOCBEHHO. T.K. KOrepeHTHBII OOBEM BCEraa
IIOCTOSIHHBIH, AI0OOE M3MEHEHHE AMHEHHOIO BPEMEHM, U3MEHSACT ITAOIIAA OOPATHO, H €CAH CKOPOCTD
IIOCTOSAIHHA, TO M3MEHEHHE AHMHEHHOIO BpPEMEHH U3MEHAET (AKTOP IIAOIIAAHM B OOPATHOU

o 2
IIPOIIOPIHHU. Ecan anmpeiinoe BpemA T VBCAMYHBACTCA Ha 1, TO ITAOIIAADb T YMEHDPITACTCA Ha 1.

Anpeiinoe m3menenue T mmeer BCE XapaKTEPUCTUKH CKOPOCTH, TOIAA Kak T’ IIPEACTABASCT
YCKOPAFOITICE M3MEHEHUE N OTOOPAKAET XAPAKTCPUCTHKA CHABI HAU AaBAeHUA. KorepeHTHBIT 00BEM,
OYAYYH IOCTOSIHHEBII, €I0 ITAOTHOCTD TaKKe OCTAETCH ITOCTOAHHOM, HO II0 MEPE YBEAHIEHHUA BPEMEHN
UAH YBEAHYEHHsA PACCTOAHHA, IIAOTHOCTb YMEHBIITACTCH, IIOATBEpxKAaA (PaKT, HYTO YCKOpPEHHUE
YMEHBIITAETCA C yBeAmdeHHeM paauyca. [IpeAwiayimee, IPeAOCTaBASET VIPOIIEHHOE M AOTHIHOE
OIIPEACACHHE TIPABUTAIIMOHHON MEXAHHKH B IIPOCTpaHCTBE. ECAM paBeHCTBO HapyIIEHO, HyTEM
PaspyIIeHNnsA KOTEPEHTHOIO COCTOSHUSA, KAACCHYECKOE YPABHEHHE TIPABUTALINU ITOABAACTCHA VK€ KaK

2 . .
ot” HAM IPOM3BEACHHE IIAOTHOCTH M KBAAPATAa BPEMCHH, U ABASCTCA ITOCTOSHHOM OAHOBPEMEHHOM
axtuBHOCTH G(), PABHOM OOPATHOMY 3HAYEHHIO I'PABUTAIIMOHHON IocToAHHON Hprotoma G kak:

[lycrel=r=v=t
W nycts macca = m.
Toraa

_3 _ .2, 2_ 2
m=rpo=1tv *ot =1v * G,
Kak G, = ot”

o— @

IIOAY9ae€M OOpaTHOE 3HAYECHHE I'PABUTAIMOHHON mnoctosHHOW Hproroma kak:

Gy, =1/Gy



A ecan HYXHO, II€pEIMChiBasd YPaBHEHUC B TCPMHHAX PpaBI/ITaL[I/IOHHOfI nocrossaaori Herorona GN’
IIOAYy9IaCM KAACCHYICCKOC ypaBHCHI/IC I’paBI/ITaI_[I/II/I KakK:

2
m* Gy_tv

I'paBurarimoHHas IOCTOSIHHAS —IIPH  CAMHHYHON  (PYHAAMEHTAABHOH IIAOTHOCTH CBOAHUTCA K
OAHOBPEMEHHOI CKOPOCTH BAOAB AIOOBIX ABYX OCEH, AMHAMUYECKOrO OOBEMHOIO IpocTpaHcTsa. Vs3-
32 AOCTIDKCHHUS KOTE€PECHTHOCTH, COOTHOIIICHHUE * Te. YBEATYEHHUE ITAOTHOCTH AO log 2, craHoBHTCA
CKPBITBIM M HCYE32CT, II03TOMY CYIECPIIO3HUIIMOHHBIE COCTOSHHA, OKPY/KAIOIIHE O9TOT OOBEM,
OTKAOHATBCH U YCKOPAIOTCA K LEHTPY, TAC CYIEPIO3UIHOHHBINA OTCYET AHIINDb OAmH. Ormcanue
IPAaBUTAITMOHHOTO AEHUCTBHA B MAHHCTpHM (PH3HKE, UTO Macca Kak OBl 9TO HH OBIAO TPYAHO, BCE
IIPUTATHBACT U IPHUTATMBACT a4 APYIME MACCBl YCKOPAIOTCA K €€, COBEPIINEHO HEIPABHABHO, H
OIIIOOYHO.

AeBas cropona ypaBHeHuma m * (G IIOKa3bBaeT, YTO 3HAYEHUE MacChl ymeHbineHo Ha Gy, u
L2
CAEAOBATEABHO ITAOTHOCTh HA IIOBEPXHOCTH TaKAKe€ YMEHBIIEHA Ha 3TOT (DAKTOp, UTO AAET V& Kak
2
coorHoenue (r/t)°, HEOOXOAMMOE AASl HOAAEpPIKaHUA paBHOBecuea. [lepermceBas (opmyay, a

2 .
COXpaHsAf 1, TaK KaK IIOBEPXHOCT Ha «IBEPAOM» TEAE, HE MOKET OBITh H3MEHEHA, (DAKTOP paBHOBECHA
HOABASIETCA YK€ KAK YCKOPEHHE CYNEPIIO3UIIMOHHBIX IIOACYETOB IMEHHO K IIEHTPY 3TOM CAMOM MACCHI
KaK g.

_3 _ 2 2
m=rp=r1rgeot
)
Koraa g = r/t

Toaraa m * G - ng

CooTHOIIEHNA B3aUMOAEHUCTBHIA B KOIE€PEHTHOM COCTOSHHH AEHCTBUTEABHBI TOABKO TOTAQ, KOTAQ
CPAaBHEHHUA CACAAHBI OAHOBPEMEHHO, T.K. AFOOOE H3MEHEHHE t H3MEHACT g AOTAPUMPMUICCKU.
I'mrrepOopelickmil  aKCHOMATHYECKHH ITOAXOA OOBACHAET HaM, YTO (DYHAAMEHTAAbHAA IIPHYNHA
VCKOPEHHA T.C. CHABI, IIOABAACTCA TOABKO U3-32 CYIECPHO3HUIMH N CAHAHHA CYHEPIIO3HIIMOHHOI
AKTHBHOCTH B KyOHKe, KOTOpafd YMCHBIIAET PEAKTUBHBIA ITIOACYET U CO3AAET HEPABHOBECHOE
COCTOSIHIE, B KOHTHHYYME IIPOCTPAHCTBA.

Hanporus, MalfHCTpHM «HAYKe» Takas PeaKIluas CPEABI, COBEPIIIEHO HeBO3MOxHA. 3HavueHne G, B Gy
BBIBOAUTCH AKCHOMATHYIECKH.

OdeHb BaKHBII MOMEHT AAA IIOHHMaHUA 3TO (DAKT, YTO AMHEHHOE BpeMs t, MOKET OBITh M3MEPEHO
1/VAU IIOACYUTAHO, 4 CKPBITOE U CAHTOE BPEMS t* HET, T.K. OHO MOKET GBITh TOABKO paccuHTaHo.
Hagano u KoHeIl CyIIepIO3HIIMOHHOTO IIHMKAA, MOKET OBITh OOHAPYKEHO TOABKO IIO H3MEHEHUIO,
3aPETHCTPUPOBAHHOMY B KOHIIE KAKAOTO IHKAA. B OOABIION rpymre oObEKTOB CYIEPIIO3UIIMOHHEIE
IIAKABI TPOAOAKAFOTCA KaK HPUYHHBI M CACACTBHA HAHM KAK aKIUU M peaknuu. Hcam cixmmarormee
YBEAMYEHHE KOHTAKTHOTO HAINPSKECHHA, PABHO PACIIHPAIOIIEMY €I0 OCBOOOKACHHIO, TO M3MEHEHHE
He OyAeT oOHapyxeHO. EcAm B3amMOAEHCTBYFOIIIHE OOBEKTH MACHTHYHBI, TO M3MCHEHHE TAKKE HE
MOZKET OBITh OOHAPYKEHO, TaK KAaK IIPUYIMHA M CAECACTBHE - CO3AAHME U OCBOOOKACHHME KOHTAKTHOIO
HAIIPAKEHUA UMEIOT OAMHAKOBOE COOTHOIIICHUE.



[To ompeAeACHHIO OAHOBPEMEHHOCTH, KOTAQ H3MCHCHHE HE OOHAPY/KCHO, IHMKAHMYCCKHN IIEPHOA
AOAKEH OBITH paBeH HAHM MeHbIne log(2). DTo ompeseAcHHE CO3AAET HOHUMAHHE, KOTAA HMEHHO
KBAHT T.C. KOTEPEHTHAS CAMHHIIA CO3AAETCA AKCHOMATHYCCKH. E.CAM B3aMMOAEHCTBYIOIIHE OOBEKTEL
HE MACHTHYHEBL, 2 9TO MOXKET IIPOM3ONTH, €CAU OAMH HAOOP ABOHHBIX OOBEKTOB ACHCTBYET BMECTE
OAHOBPEMEHHO, CYIICPIIO3UIINOHHBI ITOACYET HM3MCHACTCA HA ITOAOBHHY. l3MmeHeHme moAcuéTa
OODBEKTOB 334 IIMKA U3MEHUT XaPaKTCPUCTHKH LHUKAHMYECKOH AKTUBHOCTH B COOTBETCTBHH C
IIPOIIOPIIMOHAABPHBIME ~ COOTHOIICHUAMH. [Iporecc oOmapyxeHnas u wH3MepeHHA — 3TO Mepa
N3MEHEHUA IIOACYETOB B IMMKAMYECKOM aKTUBHOCTH, BKAIOYaromeil Tpu ¢asel H3MEHEHUA
KOHTAKTOHOTO HAIIPKEHHSA, OTOMKACCTBAAIOIIEMCH KAK CHKIMAIOINNE, OTPAKEHHBIE U PACIIHPAIOIIHC.
BakubpIit MOMEHT, B OOHAPYIKEHHH U IIOACYETE, 3TO HEOOXOAUMOCTb 110 KpaHEH Mepe ABYX OOBEKTOB
AASl 3AIIyCEKAa AKCHOMATHYECKOIO IIMKAA, TAK KAK OOHAPYKEHHE 3aBHCHT TOABKO OT H3MCHCHISA
ITOACYETA, 4 peaAbHAs IIPUPOAA OOBEKTA AU IIPOCTPAHCTBA HE BAHACT HA PE3YABTAT IIPOIIECCA.

T.K. TOABKO B3aHMMOAEHCTBHUA MOIYT OBITH IIOACYHTAHBL, BBIBOA AKCHOMATHYECKOTO ITUKAQ, ITO3BOAACT
LIUKAMYECKUM IIEPHOAAM OBITh IIOACYUTAHHBIMU KaK O€3pa3MEpHBIC UHCACHHBIE COOTHOIIICHUS.
AKCHOMATHIECKAN — IIPEACA YCTAHABAUBACTCA KAK HMHTEPBAA, KOTAA ABA OOBEKTA CTAAKHBAIOTCH,
OCTAaHABAMBAIOTCA M Pa3BOPAYMBAIOTCA, UTOOBI pasaeAuTbea. (CaM  IIepHoOA  OCTAaHOBKH — 3TO
CTATUYIECKHH TIPEAEA, KOTOPBI MOKET OBITh BBIBEACH dYepe3 IIPaBUAA OTPAHHUYCHHA TPETHETO
ITOPSAKA. DTO IIPUBOAUT K OAHOBPEMEHHOCTH, KOTOpasd HMEET 3HAYECHHE 34 MHOIHX COOBITHII,
IIPONCXOAAIIIUX B IIPEACAAX TIEPHOAA OAHOTO IHKAA. MOKHO BH3yaAM3HPOBATh CHABI CO BCEX
HAIIPABACHHUH, CTAAKHUBAIOINUECA B TOYKE, (POPMHUPYIOIIEH IEHTP, M AOCTATOYHO, UTOOBI CO3AATDH
TOYKYy CTOAKHOBEHHMA B IIEHTPE UYEPE3 MaATEMATUYECKUI IIPOIECC BEKTOPHOIO Pa3pEIICHMUA.
KoMmOumaTtopHO TE 3KE PE3YABTATHI MOIYT OBITb IIOAYYEHBI IIYTEM MOACAUPOBAHHUA TOYKH
CTOAKHOBEHHA B MaAeHbKHN KyO. CAeAOBaT€ABHO, 6 YPAaBHEHUI AOCTATOYHO, KAKAOE OIIPEACASFOIIEE
CTOPOHY KyOa, , YTOOBI IIOAYUHTH TE K€ PE3YABTATHI, KOTOPbBIE PAa3PEITArOT CYMMY CHA HAIIPABACHHAX.
[TosToMy, ecAM YHCAECHHOE 3HAYECHHE KAKAOTO U3 ABYX TPEXMEPHBIX OOBEKTOB, BOBACUEHHBIX B

3
CTOAKHOBCHHME, MOKCT OBITH BBIBEACHO KaK C , 3TO 3HAYEHMNE OAHOBPEMEHHOIO COOBITUA — HUYTO
HHOC KaK:

OOBEKT ®* OODBEKT)/ CAMBIIT MAaACHBKHIT (DYHAAMEHTAABHBIN IIEPUOA — e’ /1= c® /1.
y p

. . 6
Ero obparHoe 3HaueHME AAET AKCHOMATHYICCKUI IIPEACA CTOAKHOBeHms Kak: 1 / ¢

3

min

3,3

[Mpumenss npasuso nenrpa OTIT =17/v7 =t
HAVMEHBIININ [IEPHOA U HAUMEHBIIIECE BPEMS [IUKAA AOAKHBI OBITb:

o _ 3,6
HAUMEHBIINI IIEPHOA = t/C .

_ 2

a HaUMEHbIIee Bpems mukaa =t / ¢ .
YncAeHHOE 3HAYCHME HAUMCHBINETO IMKAA 34BUCHT OT 3HAYCHUS C, KOTOPOE BBIBOAHUTCH dEpEs3

AKCMOMBI. AKTMBHOCTH Ha HOBCPXHOCTI/I OAHOBPCMCHH& — " BpCMCHHO " HpOCTpaHCTBCHHO, XOTd U
HC B TCpMI/IHaX MECTOIIOAOKCHIIA.



TCPMI/IH (ﬂ'IOCACAOB&TCAbeIfI» I/1306p8.)Ka€T CO6bITI/I}I, CACAYIOIIIIEC OAHO 324 APYTHM.

TepMHUH «KOI€pPEHTHOCTB» HUCIIOAB3YETCA AAf OIPEACACHUA MHOIUX COOBITHI, KOTOPBIE IIPOUCXOAAT
OAHOBPEMEHHO U CHHXPOHHO M COXPAHAIOT CBOIO (pusmueckyro dpopmy u ¢ha3oBble OTHOIIECHUSA C
obmmM nenTpom aktuBHOCTH. KorepenrtHocts B dopme Hapymmaercs, KOrAa pa3oBbIE H3MEHEHIA
IIPOMCXOASIT BAOAb BCEX TPEX OCEBBIX HAIPABACHHUI B pasHbC HHICPBAABI BPEMEHM U/HAU
IIPOCTPAHCTBA.

«OAHOBpEMEHHAS» AKTUBHOCTh H3MEHACTCA HA IIOCACAOBATEABHYIO, KOTAA MHTEPBAA BPEMEHH MEKAY
CMEKHBIMU KyOHKaMH T.e. (pa30BBIE M3MEHEHHUA B OCEBBIMU HAITPABACHUAMH CTAHOBATCHA OOABIIIE, YeM
HaFMEHBIIIEE BpeMsA IHMKAA. Koraa B3aMMOAEHCTBHA, BAOAb AIOOBIX ABYX I€OMETPHYECKHX OCE,
BEIXOAAT U3 CHHXPOHH3AIINN, COOBITHE CTAHOBHTCA OOHAPYKHBACMBIM KaK IIPOIIECC, BKAIOUAIOIIHHA B
ceOs yKe IIOCACAOBATEABHOE BpeMA. PacimmpeHme HAH pasiKaThe, H300pAKAET IIOCACAOBATEABHBIC
N3MEHEHUA B IIPOCTPAHCTBEHHBIX M BPEMCHHBIX HHTEPBaAax. PaBHOBECHE IYABCAIIMHA H300paracT
yKe IEPHOAMYECKHAE M3MCHEHNA B TOM K€ MECTOIIOAOKCHHH B TOM JK€ HHTEPBAAC, a ITOHUMAHUC
IIOAfl — 9TO COBOKYHIHOCTb (DYHAAMEHTAABHBIX KYOMKOB, (DOPMUPYIOIIUX KOHTHHYYM IIPOCTPAHCTBA.
Bor Taxk Teopmsa I'mmepOopeiirieB IIOHATHO M fICHO TOAKYET, UTO aOCOAFOTHO BCE AMHAMUYECKHE
cocTtosHuA B Ddupe (IPOCTPHACTBE), CAEAYIOT OAHOMY €AMHCTBEHHOMY H HerosTopumomy KOH-y
3oaororo CedveHmsa, KOTOPBII TOT JKE€ ITIOAYEPKHBAET (DAKT, UTO MHTEAAEKTYAABHAfA AKTHBHOCTB
AFOOOTO d9eAOBeka, Takke caeayer atomy KOH-y. 1 komeuno, Bce KOH-b, AoAKHBI OBITH
HMHTEAAEKTYAABHO IIPO3PAYHBL, IIOHATHBI U BOCIIPOU3BOAHUMEL, 4 9TO CAMO COOOI fBAACTCHA aKCHOMOM

I'mrep6operickoe HAVKE.

Konmenmusa 1moas — 9T0 COBOKYIIHOCTh (DYHAAMEHTAABHBIX KyOHKOB, (DOPMHUPYIOININX KOHTHHYYM
poctpanctBa. OHa 0OBeAHHACTCA B OOBEKTBI C Xapakrepuctukamu. Koraa Takme oObeAHHAIOIIHE
OOBEKTBI AOCTHTAIOT IAEMEHTAPHOIO CTATYCA AASl CACAYIOIIEIO YPOBHSA, OHH, B CBOIO OYEPEAB, BEAYT
ceba Kak 0a3oBoe IOAE. 3aKOHBI, OIPEACAAFOIIHE 00a 3T IOAf, AOAKHBI OBITH OAHHAKOBBIMIU.
CyrmecTByeT akCHOMATHYIECKAN IPEAEA AAfl KOAHYECTBA TAKUX YPOBHEH, KOTOPBIM, CAECAOBATEABHO,
OTOKAECTBASICT MUHHUMAABHBIC 1 MAKCHMAABHBIE BO3MOKHBIC IIPEACABL B IIPHHIHIIE MUHIMAABHBIN
OOBEM MOMKET OBITH OIPEACAEH KaK IIPOCTPAHCTBO, CYIIECTBYIOIIEE B IICHTPE MEKAY BOCEMBIO
KyOuKkamu, (POPMHUPYIOIIUMH PaBHOBECHOE CKOIIAGHHE 1aKkoe IIPOCTPAHCTBO HMEET IIECTb
KBAAPATHBIX ITAOIIAAECH U BOCEMb TOUYEK, (DOPMHUPYIOIIHUX YIABI B LIEHTPE, B TO BPEMS KaK IIATBACCAT
IIECTh YTAOB ompeAeAdior dopmy. Koraa Bcex Bocemb KyOHKOB (9A€MEHTAPHBIX OOBEKTOB)
B3AHMOACHCTBYIOT OAHOBPEMEHHO, 9TO IIPEACTABASET OAHOE «CBS3AHHOE» M/UAU «3AMOPOKECHHOE»
COCTOSIHHE, T.K. CKOPOCTH CYIEPIO3UIIHOHHOIO IIOACYETA YMEHBINACTCS IyTEM CAHAHUA C BOCBMH AO
OAHOIO, YTO BBI3BIBACT BHYTPEHHEE YCKOPEHHE HAIPLKEHUA. DyAydu OAHOBpPEMEHHEIM, YMEHbIIICHIE
IIPOUCXOAUT AOrapU(PMHUIECKH. DTO YKA3BIBACT, YTO CYIIEPIIO3UIIMOHHbBIE ITIOACYETH BAOAD BCEX TPEX
OCell CHHXPOHHU3UPOBAHBI T.K.. pasHHUIA B (ase UPE3BBYANHO MaAad U HIDKE AKCHOMATHIECKOTO
VPOBHA, KOTOPBI H3MEHAET IIOCACAOBATEABHOE ACHCTBHE HAa OAHOBPEMEHHOE. byAydnm
CHHXPOHH3UPOBAHHBIMY, IIOACYETEI HCYE3AIOT M IPOIAAAIOT, BBI3BIBAA BHYTPEHHEE YCKOPSIOIIEE,
MUTPHUPYIOIIEE HAIPHKACHUA. TaK Kak OAMH IIOACYET BO3MOXKEH TOABKO IIO 3aBEPIICHHUM IIMKAQ
KOI€PEHTHOCTH, TOABKO YMEHBIIEHHOE YHCAO IIOACYETOB MOKET OBITh OOHAPYKEHO. T.K. KaKABIH
IIOACYET MMEET CBOE CKPBITOE 3HAYEHUE, U IIOSABAACTCA OHO KaK MHEPIHUA HAH Macca B ypPaBHEHHU
paBHOBecuA. Koraa KOrepeHTHOE «3aMOPOMKEHHOE-TBEPAOE» COCTOAHHE, HAPYIIEHO, U ECAU ABa
KyOmKka BCE eImé B3aUMOACHCTBYIOT MYMKAY COOOM CHHXPOHHO, TO 9TO OYAET TIaPMOHHYECKOE



PABHOBECHOE COCTOAHHUE ITMKAMYECKONM aKTUBHOCTH. 3aBEPINEHHBIE IIMKABI MOIYT OBITh OIICHEHBI
TOABKO IIOCA€ BO3MOMKHOCTH IIOACYHTATh HX KaK COOTHomIeHme. EcAM IHKABI He 3aBEpIICHHI,
ITOACYETHl HAIIPSKECHUIT CAHBAIOTCH B KOHTHHYYM, KOTOPBIM HAXOAHUTCH B KOTEPEHTHOM COCTOSHHML
CAmfiHIE ¥ IIOTAOIIEHHE IIOACYETOB IIPEACTABAACT IIPOLIECC pacCllapd 32 HACHTUUIIUPYEMBIA
IIEPUOA IHKAMYECKOIro BpemeHH. Hadaro pacmmpsrormmerocs T. €. H3AYYAIOIIETOCH ABIDKCHHA HE
MOZKET OBITh ITOACYUTAHO, HO TOABKO H3MEHECHHA KaK AUCKPETHBIC PA3AHYUA B COOTHOIIECHUU MOIYT
OBITH OLIEHEHBL. B TaKuX AMCKPETHBIX MECTOIIOAOMKEHUAX CYHNEPIO3UIUA HAIPMHKEHUN CO3AAET Y3ABI
HAH TOYKH, KOTOpPBIE OCTAIOTCA B CTAOHMABPHOM OTHOIIEHHHX K CBOEMY IIPOHCXOMKACHHIO.
BzaumoaerictBue, KOTOpOe HE MOMKET OBITh IIOACYHUTAHO, TEPAET CBOIO 3HAYUMOCTB, T. K. OHO HE
IMeeT IIOTEHIIMAAA CO3AATh HM3MEHEHHA W HAXOAHMICA B IIPOIECCE IIOTAOINEHHA T.€. pacliaad B
KOHTHHYYME IIPOCTPAHCTBA. 3HAYHUT, KOIA2 ABa KyOHKa AEGHCTBYIOT OAHOBPEMEHHO M CHHXPOHHO,
dpusmgeckuii 3a30p, PA3ACAAIOINMIT HX, CBEPXMAABINA, M 00a KaKyTCA CBA3AHHBIMU APYT C APYIOM.
ApyruMu CAOBaMH, CBA3BIBAHME 3aBHCHT OT «BpeMeHI». UpesBBIYAiHO MAA€HBKOE PAa3ACACHHE BO
BPEMEHH HAH PACCTOSHUN BBI3BAHO CBEPXBBICOKHM CXKHUMAFOINUM BHYTPECHHHUM HAIIPSKECHUEM.
KymyasiTuBHEIE ~ HyABCAIMM  BBI3BIBAIOT — HAIPHKEHUA,  IEPEAABAEMBIE  OT  IIUKAMYECKHU
B3aUMOAEHCTBYIONHMX 00OBeKkTOB. (CAEAOBATEABHO, OOBEKTBI, KaK TOYKH B IIPOCTPAHCTBE, MOIYT
ACHICTBOBATh HE3aBUCHMO KaK KOHTHHYYM HAH IIOAE, (POPMHpYIOIIEe KBaHT, KOHTPOAUPYEMBII
C/KHMAFOIINM HAIIP/KCHIEM, BBI3BAHHBIM CYIIEPIO3UIIHOHHBIMU ITYABCAIHAMHE, IIEPEMEIIAIOIIUMUCH
CAOXKHBIMH CITOCOOaMu. Tpr COCTOSHHMA BOABI MOIYT OBITH HCIIOAB30BAHBI KaK AHAAOTHSA, YTOOBI
OOBACHATH IIPEABIAYILIEE VIBEP:KACHHE OoAee sfAcHO. BoadHoll map octaércs B IOCTOSHHO
PACIIIHPAIOIIEMCS COCTOSIHHH, €CAM OH HE OrpaHHdYeH. Ero MOAEKYABI OCTAFOTCA B ITOCTOSAHHOM
ABIKEHIH BO BCEX HAIPABACHHAX, €CAH €CThb IIOAHAf CBOOOAA OAYHKAQTh BO BCEX TPEX OCEBBIX
HanpaBAeHuAX. [lo mepe TOro kak €BOOOAA YMEHBIIACTCA AMOO YMEHBIIEHHEM OOBEMA, AHOO
YVBEAHYEHUEM AABACHHUA, MOAEKYABI CHHXPOHH3UPYIOTCH, YTOOBI AEHCTBOBATH B OAHOBPEMEHHOM
pexkume. Koraa ux cBOOOAA CHABHO YMEHBIIIEHA, MHOTHE BBIHYKACHBI B3aUMOAECHCTBOBATH BMECTE, B
OAHOBPEMEHHOM pEXKHME KaK IPYIIIBL, T. K. UX CYHEPIO3UIIIOHHBIEC ITOACYETEI CAMBAFOTCSH, UTOOBI
ncyesHyTb. Koraa mpocTpaHcTBo MEKAY KamKAOM MOAEGKYAOHM CTAHOBUTICHA OYEHB CBPXMAAECHBKUM, OHO
OTOOPAKACT XAPAKTEPUCTUKH KHUAKOCTH. Vlcuesarormmii IOACYET SHEPIMM IOABAACTCA YKE KaK
CKpBITasd TEIIAOTA HAM CKPBITOE COAEp/KAHHE SHEpPIUU. TemIeparypa BCEIAa MOKET OBITH M3MEpEHa,
HO CKPBITasg TEIIAOTA MOKET OBITH TOABKO PACCUHTAHA W3 YPABHEHUA PABHOBECHEA SHEPIUM, TAK KaK
OHA COCTABAfICT CAHTBIE IIOACYETHL, CIOCOOCTByromme ImAoTHOCTH — PopMmbL  AaAbHenrme
OTPAHUYEHUsA CBOOOABI YCTPAHAIOT I'MOKOCTh AEHUCTBOBATH B AFOOOM HAIIPaBACHHH, H IIPOCTPAHTCBO
AOCTHTAET JKECTKOIO CTATHYECKOIO COCTOSHHUA KaK «IBEPABID HAH «3aAMOPOKEHHBID» OOBEKT.
CAEAOBATEABHO, CYIIEPIIO3UIIMOHHBIE IIOACYETBI YMEHBIIAIOTCA, YKa3blBad HA IIAACHHE YPOBHA
SHEPIUH, OTPAKEHHOE CHIDKCHHEM Temmeparypel. Ho meperpymmmpoBka B OAHOBPEMEHHO
B3aUMOACHCTBYIOIIHE COCTOSIHUA IIOABAACTCA Y€ KAK CKPBITad TEIIAOTA HAa KAKAOM yposHe. [lpu
paboTe C MOAEKYASPHEIM COCTOSIHHIEM BOABL, IIAPAMETPBI KaK OODBEM, AABACHHE, TEMIIEPATypa,
VACABHAS TETIAOTA, CKPBITAA TEIIAOTA U T.A., AOAKHBI OBITh BBEACHBI AAfl ypaBHHBaHUA nm3MmeHeHmid. Ho
B IPOCTPAHCTBE ITOACYET B3AUMOACHCTBHH B IHKAMYECKOM IIEPHOAE AAET HHAMKATOP COCTOSHHUSA
HAIIPSKEHHA, B KOTOPOM HAXOAATCA KOMIIOHEHTBI, YTO ITO3BOAACT BBIBECTH YPAaBHEHHUA PAaBHOBECHEA.
3A€Ch KOHIIEIIHUA IOACYETA B3AUMOAEHUCTBHN YIPOINAET IIOHUMAHUE PACIETOB AAA OOPAIEHHUA CO
BCEMH ABACHIAMIL

Mo:xeT OBITH YMECTHO OOBACHHUTH 3ACCH, UYTO Kak ''HapaAOKC boapnmana", Tak u "yaprpaduoaseroas
karacTpoda" Moram OBITE H3OETHYTHI IIyTEM ITOHUMAHHA AOTHKH, YTO HHKPEMECHTAABHBIC YACTOTHI
OBIAML CO3AAHBI CAMSHHEM B3aUMOACHCTBHIL, 9YTO IIOKA3aA0 YBEAHYCHHE CYIEPIIO3UIIOHHOMN



"mAoTHOCTH 334 IIMKA, C IIOCACAVIOIIMM HM3MCHEHHEM 3HAYCHHH YACABHOI TEIAOTHI, KAK AHHEIHO,
TAK U AOTApu(MHUYCCKH, KaK B TEPMOAMHAMUYCCKUX B3AHMOACHCTBHAX. PaboTa 1M BpeMs CBA3AHEI
OIPEACAEHHBIM OOpPa3OoM B peaabHOM Mupe. [IpeAIOAOKHM, YEAOBEK TPATHT ACHb HA CO3AAHUC
oObekTa, a Hemy 100 Takmx oObexTOoB HeOOXOAMMEL EcTh BBIOOpP caeaath Bcex 100 3a oAmH AcHb,
HarsiB 100 geaoBek. Vuér mocae coObrrus ykasemaer, uto 100 o6bexroB/100 weroBek — 310
CKOPOCTb OAHH B AcHb. Vcrmoapsosarue 200 yeAOBeK HE MOKET YMEHBIIIHTE CKOPOCTh AO ABYX B ACHB
n3-3a2 IPEACAA B pabOdUeM IHKAE, HO E€CAM 3TOT ACHEKT HEU3BECTEH, BBHIBEACHHAA CKOPOCTb OYAET
Ka3aTbCA HPaBUABHOIL. [lprumenenme mpeaesa pabodero IHKAA VKa3blBAaCT, YTO ABA UYEAOBEKA
paboTaAn, ITOOBI IPOU3BECTH OAUH OOBEKT 32 OAHH ACHb. ApPyroil KaaccuaecKui mpumep, ecan 365
aBTOMOOHACH IIPOM3BEACHBI 32 IOA, OBIAO OBl AOBOABPHO HAWBHO IIPUHHMATh CKOPOCTH OAHH
aBTOMOOHAB B AcHB Kak ¢axT. [loAoOHBIE aHOMaANK B pacdéTax 9HEPIUHU CYIIECTBYIOT B (DU3UKE, ITO
3aCTABASIET HCCACAOBATEASl ACAATH HEIPABHABHBIC BBIBOABL Aaie ecanm mocrosaHas [Iaamka mmeer
YIPE3BBIYAITHO MAAEHBKOE YHCAEHHOE 3HaveHWe, oHa ckpbBaeT 10 MOpAAKOB B3amMmoAeticTBHIT MAK
HAUMEHBIITHE ~ BpeMeHHOIT  mHTepBaA kak t/C?, 1O  TpHYMHAM, M3AOKCHHBIM  paHEe.
Doroanexrpraecknii 3PPEKT —KAACCHIECKHH IIPUMEpP HIPHUPOAHBIX IIPEACAOB PaOOYHUX ITUKAOB.
OrcyrcTBEEe OCBEAOMAEHHOCTH OO 9TOM AaCIEKTE IIPOSBUAOCH KaK «TEMHAs/MaTepus/sHeprus» B
IIPOCTPAHCTBE, KOTOPOE CYUTACTCA (IyCTBIM T.€. HHYTO». [IpHHIMIIEI OAHOBPEMEHHOCTH W
CaMOIIOAOOHA YCTPAHAIOT 9TH OIOBOPKHL

Konmenmusa moacdéra B3aMMOAECHCTBHI OIPAHMYHBACT IIPOIECC Y4IETA TOABKO HACHTH(UKAITHCH
U3MEHEHUII BO BpPEMEHH, B TEPMHHAX COCTOfHMII OOBEKTOB. B 91OoM mporecce cam OOBEKT
CTAHOBUTCA TOABKO ITACCUBHBIM HACHTH(DUKATOPOM CBOETO M3MEHEHHA COCTOAHHUA. bycmHbBl Ha
C4€Tax MOIYT OBITh YEM YTOAHO, HO M3MEHEHHE UX COCTOSHUU, AUOO OTACABHO, AUOO BMECTE BAUSIOT
Ha IIOACYET B TEPMUHAX AHUCKPETHOTO KBaHTA. [lOKa CBf3aHHAA AOIMKa CTPOTO M IIOCACAOBATEABHO
COOAFOAQETCH, IIPOLIECC IIOACIETA MOKET AABATh TOYHBIC U HAACIKHBIE PE3YABTATHL

[ToABOASL UITOT, B3aMMOAEHCTBHA MEXKAY KyOMKAMH BBI3BIBAIOT ITYABCAITMOHHBIE HAIPMKEHHUA B TPEX
PEKUMAX CKUMAFOINNX, TEPEXOAHBIX U PACIIUPAIOIINX COCTOAHHH (CTAAKHUBAFOIIUXCH, OTPAKEHHBIX
1 M3AYYAFOIINX), KOTOPBIE IIEPEMEIAIOTCA OT DOAEE BBICOKOIO K DOAEE HHU3KOMY IOACYUETY 3a IIHKA.
IlepecTaHOBKH M KOMOHHAITMH PAa3AMYIHBIX COCTOAHHUI HAIPLKCHHH KAK B IIOCACAOBATEABHBIX, TAK U
B OAHOBPEMCHHBIX PEKHMAX IIPEAOCTABAAIOT MHOTOYHUCACHHBIC KOMOHHATODHBIC 3HAYCHHUA B
TEPMHHAX ITOACUHTHIBAEMBIX COCTOAHHH, KOTOPBIE OIPEACAAIOT CIEKTP HPOABACHHSA, HAOAFOAAEMBIN
HaOAroAaTeAeM. [Ipormecc moacuéra Cyrmeprno3HIIMOHHBIX COCTOSHMI KYOHMKOB B CPaBHHTEABLHOM
LIIKAE fABAAETCA Oe3pasMepHbIM. EAMHCTBEHHOE HPaBHAO B 9TOH TEOPUHM — HYKHO AOOABAATH
ITOACYETHI HAIIPKEHUI B IIOCACAOBATEABHOM U BPEMEHHO OPHUEHTUPOBAHHOM IIPOLECCE 4 YMHOKATD
AOTAPUMPMUIECKI IUCAQ ITOACUETOB, KOTAA B3AUMOAECHCTBUA IIPOUCXOAAT OAHOBPEMEHHO B IIPEACAAX
nukAa.  CyIeprHO3HUIIMHHBIE HAIPSKEHHA BO3HHUKAIOT H3-3d4 OTCYTCTBHA CBOOOABI ABIDKCHHA B
IIPOCTPAHCTBE, COCTOAIIEM U3 PEAABHBIX KyOHMKOB, TEM CAMBIM YCTPAHAIOT AHOMAABHYIO KOHIICIIIIHIO
AKOOBI «CHABI  AEHCTBYIOIIEH Ha pacCTOAHMM». B IpocrpaHcTBE, HACEAEHHOM KOHTHHYYMOM
PEaAbHBIX ~ TOYEK, HHYTO  HE  MOMKET  ABHIATbCA, KPOME  HAIPSKCHMI,  BBI3BAHHBIX
CYHIEPIIO3UIIMOHHBIMU  COCTOSIHUAMHK. T.K. TOABKO ITMKAMYECKHE HAIIPSKEHNA ITOACUHUTBIBAIOTCH,
IIEPECTAHOBKA W KOMOWHAITMM CTAaHOBATCA OE3YHCAECHHBIMH. Bce 9TO AacTte Bam  Oe3rpaHUYHBIC
BO3MOKHOCTH AAfl HCCACAOBAHHA ABACHHI B TIPOCTPAHCTBE, TAE€ CYIIECTBYET TOABKO OAHMH
cyneprosunmonasii  KOH, caeayrommii mpaBraaM caMOIIOAOOHSA, ACHCTBYET Ha BCEX YPOBHAX.
CAeAOBaTEABHO, TEOPHHA, HNPUMEHACTCA K IPOCTPAHCTBY B €rO €CTECTBEHHOM COCTOSHHH CBOOOABL
Kak caeactBHE, BCe MaKCHMAaABHBIE, 1 MHHHMAABHBIE IIPEACABL, MOIYT OBITb TOYHO BBIBEACHBI, YTO



ABTOMATHYECKH IIPEAOCTABASCT ABOHMHON IIPOLIECC IIPOBEPKHU togHocTr. CTaAKHBaroIeecs
B3aUMOACHCTBHE AOAKHO BCETAA OCTAHOBUTHCA B TOYKE BCTPEUH, TEM CAMBIM OTOKAECTBASA OOAACTD,
B KOTOPOH IIAPaMETPHI MOTYT OBITh BBIBEACHEI C YBEPEHHOCTHIO. (CAEAOBATEABHO, IEPBBIA HAOOP
BEIBOAOB M3BACKACTCH M3 CIKUMAIOIIECH OOAACTH, YTOOBI OIPEACANTH HAUMEHBIIYIO TOYKY B TEPMIHAX
BPEMEHHOTO IHKA2, 1 0OBbEMA IIPOCTPAHCTBA. B pe3yApTaTe yCTAHOBACHUA AOTHYECKHUX IIPEACAOB, 3TO
OOAET9IaeT MATEMATHIECKYIO SKCTPAIIOAAIIMIO PE3YABTATOB , T.K. AOTHYECKH, B TOYHO OIPAaHHYECHHOI
00AaCTH, AIOOBIE COOTHOIICHHA KMEIOT BBIBOAHMOE PEIIEHHE, KOTOPOE BCErAd axTyaAbHO. l3-32
OOABIIIOTO  3HAYECHHUA BHYTPEHHEIO YCKOPEHHA, CYIEPIO3UIINOHHBIE (POPMBI HAIPHKECHHH B
IIPOCTPAHCTBE CTAHOBATCA HeOOHApY:KHBaeMbIMH. (CAEAOBATEABHO, IPYIHIIBI TOYEK IIPOCTPAHCTBA,
B3aHMOACHCTBYIOIIINE OAHOBPEMEHHO, YMEHBIIAIOT CKOPOCTh IIOACYETA U ACHCTBYIOT — Kak
IIOTAOTUTEAD HAIPSKCHUH HAHM ITOTCHIIMAABHBIN CTOK. BaKHEIT MOMEHT, TO, 9TO HAUpPSKEHHA HE
OYAyT MUIPHPOBATH K OOAEE BBICOKOM CKOPOCTH IIOACYETOB. VI3aMeHeHuA TeMIepaTypel U AaBACHHA
KaK CYIEPIO3UIIHOHHBIE ITOACYETH HAIPHKEHUNA BO3MOXKHBIH TOABKO K OOA€E HH3KHM CKOPOCTAM
moAcuéra. [lpudmaa B TOM, YTO OAHOBPEMCHHBIC B3aUMOACHCTBHA YBEAMYHBAIOT «3a30pPbD IIPH
CYHEPIIO3UIINK T. €. YMCHBIIAIOT YHCAA PEAKTUBHBIX CYIICPIIO3UIMOHHBIX COCTOAHUI B 9TOH
0OAACTH, TEM CaMBIM IIO3BOAfIA OOAEE BBICOKHM CKOPOCTAM ApeHdOBaTh BOBHYTPbH, CAUBATHCHA U
ypaBHHBATbCA. [Iporme roBops — HHTEPBAA MEKAY IIOACYETAMH CTAHOBUICA AAHHHEE, U
CAEAOBATEABHO, IIPUOAMKAIOIINECA B3aMMOACHCTBHA M30EraroT BO3MOKHOIO CTOAKHOBeHHSA. Apyroi
BAKHBIE MOMEHT KOTOPBIH AOAMKEH OBITH IOHAT IPU PadOTE € HPOCTPAHCTBEHHBIM STAAOHHBIM
IIOAEM, 3TO TO, YTO AKTUBHOCTH, SHEPTHA U pabOTa CHHOHHMUYHBI BpeMmeHH. CKpBITOE BpeMsA — 3TO
SHEPIUfA, UAU AKTHBHOCTD, COXPAHEHHAA KAK IIOTECHIIMAA, KOTOPEI MOXKET OBITh HCIIOAB30BAH IIO3IKE.
Kak caywaii, KOraa map, B BBICOKO AKTHBHOM COCTOSIHHM, KOHAEHCHPYETCA H 3aMOPAKHBACTCA B
TBEPABIH AEA, BpeMsA AKTUBHOCTH HCYE32€T, HO PACCUMTHIBACTCA KAK CKPBITAfl TEIIAOTA, KOTOpas He
MOZKET OBITh M3MepeHa HarpaAMyro. [Ipu pacimmpennn ckpbroe BpeMs BEICBOOOMKAAETCA KAK SHEPIU,
B TEPMOAMHAMUYECKHUX IIHMKAAX, IPUMEHAECMBIX K ABHIATEAAM. DTO IIPUMEHHMO KO BCEM SABACHHAM,
T.K. TOABKO HAIIPSUKCHUSA, IEPEMEIIAIONINECH B TPEX COCTOAHHUAX CKATUSA, IEPEXOAA U PACIIIHPCHII.
KyOuxu co3paroTcs BBICOKMMHE — CKOPOCTAMHU IIOACYETA CHKUMAIOIIUX — HAIIPSHKEHHM, KOTOpBIE
IIOAAEP’KUBAIOT 9TO KOTEPEHTHOE, kKECTKOoe cocrtosHue. [lepexoAHBIE COCTOAHUA ITOAAEPIKUBAIOT
IHOKO CBA3aHHBIC COCTOSHHA. PacInmpsrornue HAIPSKCHHA YCTPAHAIOT AABACHHE, BBI3BIBAIOIIICE
CBA3AHHOE COCTOSIHME. MEXaHM3M TOTO, KaK HAIPSKCHHE ACHCTBYET HA OOBEKTBL, YTOOBI ABUIATH UX,
MOXKET OBITh OOBACHEH B TepMuHAX BHXpel. CylepIIO3HIIMOHHBIE HAIPSKEHHA BAOAB TPEX OCEH
dopMUpYIOT BHXPH, KOIAA BPEMCHHON HHTEPBAA MEKAY ABYMfA OCAMH CTAHOBUTCHA MEHBIIIC
KPUTUYECKOTO. T.K. aKTUBHOCTb BAOAB TPEX OCEH CTAHOBUTICA TOTAA OAHON M HACHTHYHOM, BHUXPb
AOCTHTAET KOTEPEHTHOCT U IIOAAEP/KHBACT CTAOMABHYIO (POPMY C aKTHUBHBIM LIEHTPOM. Yparan u
TOPHAAO CAEAYIOT TOI K€ AOTHKE, CTAHOBACH ABIDKYIIIUMCA OOBEKTOM C OTPOMHOI CHAOH, KOTOpas
ITOBPEKAACT KIBEPABIE» OOBEKTH. Buxpp mepemeraercs ¢ xapakrepucTukamu TpéxmepHoro kyoa. Ho
3TO TOABKO TOAOIPaUYIECKOE COCTOSHHE MHOIOYHUCACHHBIX (DOPM HAIPHKECHHI» B KOMIIOHEHTAX B
IIPOCTPAHCTBE, T.K. H3-32 CBEPXBBICOKOIO YHCAA IIAOTHOCTH B3aHMOACHCTBHA «IBEPAOCTB» KaMKETCH
peaspHol. KoHIenmsa mpoCTpaHCTBA KaK «CTATHYHOMN CYIIHOCTI» HE MOIAA OBITh IIOAACPIKAHA B
dusuke, TaKk Kak €€ AMHAMH3M AOAKEH OBIA OBITH CKOHCTPYHPOBAH YEpPE3 MATEMATHKY, KOTOPas CTaAd
HEPaOOTOCIIOCOOHOMN B OAHOBPEMEHHBIX OOAACTAX.



