AJEKCAHJIP XATHIEOB M HUKOJIAM JIEBATIIOB -
CJINSTHUE KOHIIEIIHATA.

YACTD 2. MEPHOCTD N OKTABA.

«Ilotimu npocmoe, a 6 c10HCHOM U OypaK pazoepemca.

Ko3sbma IlpyTkos

MHorue QM CEerojiHs, BHIsS BOOUHIO, pe3yinbTaThl padorel IIporpamm «CsetrJD» u
HaO0I0/1asl 3a CTPEMUTENIbHBIM Pa3BUTHEM COOBITHMH, nepenaHHbix HaMm B Ilepsoii 1 Bropoi
Yupexnaomux Crparermax HUMU HYC, nepexomsT U3 COCTOSHUS TYCEHHUIBI cpazy B
6a0ouky, MUHYS 3Tan okykiauBaHus. CoOupas u ynopsaounBas 3HaHUs, KaK MbUIbIY Ha CBOUX
KpBUIbsIX, 0e3 KOTOpoil Henb3s B3iereTh, Takue JIFOJAM HauMHaioT mepenaBaTh OPYTUM CBOM
HOBBIII YPOBEHb BUJICHHSA W TOHMMAaHUsA, MOJHUMASCHh C KaXJbIM TAKUM BUTKOM BCE BBIIIE U
BBIIIE,... obperas cocrosane YEJIOBEKA, n6o 8 ITIEPEJAYE 3HAHUI packpbim cexper
I[MTPOAOJDKEHM A XKU3HN!

[TonsiTHOE neno, uto Ha TakoMm nytd HUKTO ne 3actpaxoBan ot omub6ok. Ho 310 - numib
M3-32 HEKOTOPOW CHEIIKH, HEOIBITHOCTH M HECKOJIBKO MOBEPXHOCTHOTO MOAXO0JA K B3ATOMY Ha
ce0s Tpyny IIO3ABATD! Ilo3HaTe U MOHATH XOYETCS Cpa3y Bce, HO ATO HE TakK MPOCTO, Kak
KaXKeTcsl.

CoBceM HENAaBHO MOSIBWIACH CTaThsl MOJIOJOTO TAJAHTIMBOTO aBTOPA, KOTOPBIM B3I B
pyku Oooovenbs BOJIBIIYIO JIOITATY, uro0sl «r1ockopee» MepenonaTuTh MOIIHBIN IIacT
Hosbix 3nanmii, npenocrtaBieHublii H.B.JleBamoBbiM, A.M.XaTbi00BbIM U A.A.Jly4uHBIM.
OTOMY MOXHO TOJIBKO TOpaZoBaThCs, MOTOMY YTO OH, B OTJIMYME OT OOJBIIMHCTBA
nouuTaTeNiel, Hayal «KOMaThb» W Hadall «KOmaTh», Ha MOW B3IUIAN - NpaBWiIbHO. UTOOBI



[TPEBPATUTD undopmaruio B 3HaHHE, €€ HY)KHO Pa3jIoXKHUTh MO TOoJ0YKaM. [ JTaBHOE B 3TOM
tpyne, HE IIPABUJIBHOCTD (xot1s 3T0 u He MmanoBaxHo), a MACIUTAB 3HAHUSA. U stor
MacITad BUIEH B aBTOPE, HECMOTPS Ha €0 MOJIOAOCTb.

ABTOp KpYIHBIMHM Ma3KaMM OIKCal KaHBY Ui JIE€TAIbHOIO M CKPYIYJIE3HOIO aHaIu3a B
IIOMCKAaX TEX CTPYKTYPHBIX 3JIEMEHTOB, U3 KOTOPBIX CO3JaH OKPYXaroIIMi HAac MUp, Aa U MbI
CaMH.

VY 4urarenedl CTaTbU CTAIU BO3HMKATH BOIPOCHI M MHEHUS, YTO HUYETO HOBOTO OHH VIS
ce0s He y3HAJIU M TOJIBKO €IIle CHIIbHEE 3alyTaauchk. I1o3ToMy, s B3si1a Ha ce0sl OTBETCTBEHHOCTD
U TPYZ Pa3BEPHYTh CIKATOE COAEPHKAHUE HEKOTOPBIX MonoxeHui «CnoBaps 3prueHus 1o HoBbim
3uanusm» Baagumupa MepexaHosa.

OCHOBHBIM KaMHEM TMPETKHOBEHHS M HEMOHMMAHHs SBJISAETCS OCHOBA OCHOB
teopernyeckoro ¢pynaamenta H.JleammoBa — MEPHOCTD. Ilockonbky s 3aHMManach cepueit
crarei Ha Ttemy Cnusaue Konuenmuii, To a5 cpaBHeHHS OepeM elie OJIHY OCHOBY
dbynnamenTanbubix TpyaoB A.M.Xarei60Ba — OKTABA.

Bot 5Tn nBa moHATHSA MBI U OyleM COCIWHATH B €AWHOE Lenoe. Benp kak Obl KTO HE
rosopwi, Muposzaanue EJIMHO. YMm 3710 eauHCTBO IpoOMT M paszgenser, U Toibko Pasym
crocoOeH BBIABUTh U IOHATH caMmoe mpocroe, 4ToObl moroM Hayuutbess TBOPUTDH u Gonee
CJIOXKHOE.

W3 nepBoro myHkra «CroBapsi 3bl4€HUS» OOpaTUM BHMMAaHHE HAa MOMEHTBI, KOTOpBIE
BBIJICJICHBI KPACHBIM L[BETOM:

«Huxonaii BuKmopoeult ocmaeusl nORAmue MepHocmu moJjlbKo nomomy, ¥mo K Hemy
npuesvlKiiu, a g6eoerie UCMUHHO20 NOHAMUSA O KAYecmeax npocmpancmea u mamepuu moJibKo
YCHOAHCHUNO Obl NOHUMAHUE 6CE20 OCMANLHO20).

MHoro konuit 6bUTO0 CIIOMAHO 0 3TOMY MOHITHIO, HO MaJio KTO 00paTuil BHUMaHUE Ha TO,
4To:

- Bo-TiepBbIX, B Hayke HeT nouatuss MEPHOCTD B otHomenun [IPOCTPAHCTBA,;

- Bo BTOphIX, H.JleBamoB B kuure «lIlociiennee oOpamenue k YesoBeuecTBY» Jai
yetkoe  ompeaenenne  storo  nousatus: «MEPHOCTB -  COBEKYIIHOCTD
KAUYECTBEHHBIX XAPAKTEPUCTUK ITPOCTPAHCTBAX.

Kaxkue xe morsarus BkiaansiBaiaock B ¢iioBo0 MEPHOCTD cocraBuTEISIME TOJIKOBBIX
cioBapeii? Hanpumep, Tonkossiii cioBaps OxkeroBa HE mosicusiet, yro Takoe MEPHOCTD,
HO npuBOAUT CHHOHUMBI, KOTOPbIE H JAI0T HEKOTOPOEe MOHMMAaHUE:

HCTOPOIIJIMBOCTD, IJIaBHOCTD, OPaBUJIBHOCTD, PaBHOMEPHOCTD, PasMEPEHHOCTD,
PUTMHUYHOCTDH

To ecTb, TOBOPUTCA O HEKOM PUTMHUYHOCTH, MY3BIKAJIBHOM TaKTE€, YHOPSIOYEHHOCTH.
OKTABHOCTH!!!
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N yxe Buku-cioBapb coOpajl HAMHOTO OOJIbIIIE CHHOHMMOB W3 Pa3HBIX S3BIKOB, HO
co3BYUHOCTD ocranace:

Buku-cioBaphb: HpOI/ICXOI[I/IT OT IIpUJI. MCpHBIﬁ " Cyll. MEpa, Jajlec U3 1pacias. , OT KOT. B

YHCIie MPOYEro MPOU3OIUIN: AP.-PyCCK., CT.-CliaB. Mbpa (ap.-Tped. PETpov), pyccK. Mepa, YKp.
Mipa, MipuTH, 60ar. MsApa, cepOOXOpB. Mj€pa, CIOBCHCK. mEra, 4emicK. mira, CJIoBaIK. Miera,
MOJIBCK. Miara, B.-IyX., H.-IyX. méra. CBSI3aHO ¢ MHAOEBpP. ¥ME- «MEPHUTHY», CP. AP.-HH]I. mati,
mimati «MepuT», matram, matra oc., manam «Mepa» (Ip.-d4emcK. mén «Mepay), Jar. métior
«MEpIO», Tped. UNTIC «COBET, Pazym», UNTWO® «3aKI0Yar», TOTCK. méla «Memok, mepa
(3epHa)», anmd. mat, mas «Mmeproy», maté, masé€ «mepa», mot «roji, morojaa», JUT. métai «roma»,
TOTCK. Mitan «MepuTh», Ap.-B.-HEM. Me33an — TO Ke, Maza «mepay. Mcmonb30BaHbl JaHHBIC
cioBaps M. dacmepa; cM. CIMCOK IUTEPATYPHL.

A BoT YKE «BCE3HAroMas» BI/IKI/IHCI[I/UI JJIA OIIMCaHUs (bI/I3I/I‘ICCKI/IX IIPpOCTPAHCTB
MNPUMCHACT TOJIbBKO OJWH TCPMHUH — Pa3MepHOCTb, OIIKUCBhIBasA TOJIBKO 4YaCTb (bHSH‘IeCKOFO
IIPOCTPAHCTBA, KAK OJAHOPOJIHOIO MOHATHHA U 00beKTa B HEM, 0T6paCLIBa$I BCIO CJIAKCHHOCTB
MHOTI'MX Ka4CCTBCHHBIX IMMapaMCTPOB CaMOI'0O ITPOCTPAHCTBA:

BI/IKI/IHGZ!I/IHI Pa3MepHOCTb — KOJIMYCCTBO HEC3aBUCUMBIX [MAPaAMCTPOB, HCO6XOI[I/IMLIX JUIA
OonucCaHus COCTOAHUA O6’BCKTa, WY KOJUYEeCTBO CTCICHEH CBO6OI[I>I CHCTCMBI.

IIpocTpaHncTBeHHBbIE N3MepPeHUs

° I[J'ISI TOTO, YTOOBI ONHCATh IOJIOKCHUE OKPYXHOCTH Ha IIJIOCKOCTH, HOCTATOYHO TpéX

napamMeTpoB: MABYX KOOpAHWHAT MHOCHTpA W paauyca, TO CCTb: HNPOCMPAHCHEO

OKpYJ)CHOCHEN HA NJI0CKOCHU — TPEXMEPHO; NPOCMPAHCMBO MOYEK HA MOl Jice
nosepxHocmuy — JIBYMEPHO; TEM HE MEHEe, caMa OKPY>KHOCTb — HPOCHMPAHCMBO MOUeK
Ha OKpyJcHocmu — OJHOMepHa: Todas e€ Touyka MOXKET OBbITh OINKCaHa OJHUM
apaMeTpoM.

e B paMmkax XoIOBBIX MOJE€NEH TNOBEPXHOCTH HAIIEH IUIAHETHl MJIs ONpEACIICHUs
HOJIOKEHUS ropoja (TopoJl IpU 3TOM paccMaTpUBAETCs HE KaK JIByMEPHBIH 00BEKT, a Kak
TOYKA) Ha TOBEPXHOCTH 3€MJIM JIOCTATOYHO JIBYX TlapaMeTpoB, a HWMEHHO:
reorpajpuueckoii  mMpoTrel U reorpaduyeckoil  goiarotel.  COOTBETCTBEHHO:
NPOCTPAHCTBO B TAKUX MOJeJAX sIBJsieTcs JABYMepHbIM (cokpaméHHo — 2D, ot

anri. dimension), cM. reonpoCcTPaHcTBO.

e B pamkax XxonoBbIXx Mozened Hameld (U3MUECKON peadbHOCTU MJis OINpeAeseHUs
NOJIOXKEHHUS HEKOero o0beKTa, K MpuMepy — caMosiéta (caMol€T IpU  3TOM
paccMmaTpuBaeTcsl He Kak TPEXMEpHBIM 00BEKT, a — Kak TOYKa), TpeOyercs yka3aTh TpU
KOOPJIMHATHI — JIOTMOJHUTENIBHO K MIMPOTE U JOJITOTE HYXKHO 3HATh BBICOTY, HA KOTOPOM
oH HaxoauTcsi. COOTBETCTBEHHO: MPOCTPAHCTBO B TAKUX MOJIENAX SBISAETCS TPEXMEPHBIM
(3D). K stum TpéM KoopAMHAaTaM MOXeT ObITh Jo0aBieHa 4eTBEpTas (Bpems) s
ONMCAHUS HE TOJBKO TEKYIIEro IOJIOKEHHs caMoJIETa, HO U MOMEHTa BpeMeHH. Ecnu
00aBUTh B MOJIEJb OPUEHTAIMIO (KPEH, TaHTax, phICKaHHE) caMoJiéTa, TO J00aBsATCS

emé TpU KOOPAMHATHI M COOTBETCTBYIOIIEE AOCTPAKTHOE NPOCTPAHCTBO MOJEJH
CTaHeT CeMUMEPHbIM.
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Takum o6pazom, mnonstue MEPHOCTb u U3MEPEHHUE - noustus PA3HBIE, nHO
UCIIONIb30BaHue 3TOTO MoHsATUS H.JIeBanmoBbIM ObLITIO HE TOTOMY, YTO K HEMY NMPUBBIKIH, a JIJIs
TOTO, 4TOOBI OT HEro, Kak HemoHsTHoro mabnoHa — OTBBIKJIW, pa3ouiau ero u Ha4yaau
AyMAaTh. JTO CHEJIAHO MOTOMY, YTO JIIOAU He MOHMMAKT 00bEKTa MCC/Ie0BAHUS, HO YikKe
TOpONSATCA 00HECTH ero 3a60poM CBOHMX JAOMBICIOB. [loTOMy U MOABISIINCH BONPOCHI — A
NOYEMY MEPHOCTBb JAPOBHAA??? Bor tyr H.B.JleBamoB u oTBeyan, 4ro 3TO —
YCJIOBHAs BEJIMYMHA, YTOOBI HE MPUBA3BIBATH JIIOJEH K TEM MPUHATHIM B HayKe aOCTPaKTHBIM
«MHOTOMEPHOCTSIM», KOTOpble Kak «oTdye Hamny moBTOpsAOT «Bepyromme OT Hayku». Bce
YUCJICHHBIE O00O3HAYCHHS YCIOBHBI, HO CYIIECTBYIOT pEaJbHBIE COOTHOIICHHS, KOTOPBIC
BBIPQXKAIOTCS B JTHUX YCJIOBHBIX OOO3HAYCHMSIX, B 3aBHUCHUMOCTH OT TOTO, 4TO Oepercs 3a
YCIIOBHYIO eIMHHMILy. SIOJI0KO, STaloH JIMHBI MM Beca, 1IMY, mmm MepHOCTH KOHKPETHOTO
MPOCTPAHCTBA.

Hanpumep, MOXKHO CpaBHHBAaTh, Ha CKOIbko YE? ofHO #6510KO GONbINE APYroro M HaWTH
HEKOTOPOE COOTHOIIeHHE 1Mo BeiOpanHOMY ctanaapty (MEPE — rpamm, cantumerp u 1.11.). Min
Ha ckoibko [IM A ornmuaercs ot [IM F — a Tyr yem meputh?.. Kpome »TuX BenMuuH €cTh
KA4€CTBEHHBIC OTJIMYHS.

B IlpenucnoBun k xuure «llocnennee oOpamenue k YemoeuecTBy» Ha 3TO oOpaluaercs
OTZIEJIbHOE BHUMAHHUE:

«Owudouno u npedcmasiienue o0 ceodujell MpéxmepHoOCmu NPOCMPAHCMEa, HA KOMOPOM,
npeascoe ecezo, bazupyemca Bawe kocmozonuueckoe npeocmasienue.

Mup xaomuuen, 6 Hém Hem Huue20 He3vbI0IEMO20, 6 MmoM uucie — meprocmu Mepuocmo
npocmpancmea 60 Bcenennoil koneonemes, niagHo UsMEHAEMCs 6 6eCbMa WUPOKUX NPeoendx.
Haunywwum  ycnosuem  803HUKHOBEHUS — OP2AHUYECKOU  JICUSHU  ABNIAEMCS  MEPHOCHb
npocmpancmea, pasHas +m (3,14...). 3nauumenvHvle OMKIOHEHUSE OM dMOU BeUYUHbL NA2YOHO
Oeticmeyrom Ha dcusyio Ilpupody. B nacmoswee épems, oKpecmnocms CONHEYHOU CUCHIEMbl
umeem meprocms paeuyro +3,00017... Bauzocms smoeco uucia k yenomy uucny 3 (mpu) egena
8ac 6 3a0.1yoHcoenuer.

«...peallbHasl MepHocmsb npocmpancmeda pemeHuﬁ yawe ececo onpedeﬂﬂemc;z 6AMU HEBEPHO U
0UeHb PeOKO ABIACMCA HA CAMOM 0ejle YUCTIEHHOUW ...

Jlanee, 10 nepBoMYy NYHKTY CTaTbH:

Ilonamuss meprocmu u OKMAbL OMpPAd}CAOM pPA3HblEe CMOPOHbI OOHOU U MO e
mamepuu. 3HAK paAseHCmMEa MexHcoy HUMU Helb3si Casumbs (Y HUX, npexicoe 6ce20 U pPAa3Hblll
NOPA0OK GeNUYUH) U IMO He CUHOHUMbL. OHU QYHKYUOHATILHO 3a8UCUMbBL OpYe Om Opyed.

B 3TOM 1 KpoeTcst HeTOYHOCTh, KOTOPYIO aBTOP HEMHOT'O HEJIOTOHSJ, TaK KaK UCXOIUT He
ot [IPOCTOTI'O, a or CJIOJKHOI'O B cBOMX BBIBOJaX. UyTh HMKE MO TEKCTY CTaTbU aBTOP CaM
ce0s orpoBepraer:

! NepsunuHble MaTepun
2 YcnosHaa EanHnua



Mooxcno ckazamo, umo 6 yenom Mup — Mo 0ZPOMHBIIL «(MY3bIKANbHBLIL UHCHIPYMEHN),
0X6aMbIBAOWULL WUPOKULL OUANA30H OKMAG N, ONUCHIBAEMbLU POPMYIOLL:

V=k*2n,
Ioe: V —uacmoma xonebanuil npu 0aHHOI OKmase.
N - HoMep OKmMagwl,
K - xoappuyuenm, pasnetii 1,236 (nocmosinnwlil Kodsphuyuenm mampuyvt OpesHepyCccKoeo
ecemepa).

H3menenue mepnocmu npocmpanHcmea npugooum K UIMEHEeHUI0 OUand3ona 4acmom
KoJ1e0anuil, m.e. OKMAag, HA KOMOPbIX (YHKYUOHUPYIOM ]IeMEeHmbl ZUOPUOHOU Mamepuu, da,
C1e0068amenbHO, K UZMEHEeHUI0 ceolicme camol mamepuu. Bom 30ece mooicem 6vimsb Hatioena
@DYHKYUOHANbHAS 3A8UCUMOCTNL MedHcOy MepHocmbio u okmasol. M = f(O).

H eom 6 uem, na moii 632110, neoononumanue: Ecnu MEPHOCTD npocrpancrsa
MeHsieTcs, To quana3oH yactot 3toi MEPHOCTU — npyroii (OKTABA napyras), o uem aBrop u
Hanucal, paccmarpusas y:xxe [ IBPU/ITHYIO ®OPMY marepun.

[Honyuaercs, uto OKTABA u MEPHOCTbD »t10 pa3nbie Tepmuabl KAYECTBEHHOI'O
cocrosinusi matepuu - MY3bIKAJIBHOI'O OBPA30BAHUS Beex IlepBuunbix MaTepuii
u ux I'nopugnbix popm. Ho nukaxk HE «pasnsie cmoponst 00noii u moii sce mamepuuy.

UroObl MOKOMAThCS A0 CYTH, TMOYEMYy 3TO TaK, HY)KHO 3aaarbcsi Bompocom: HMeroTes Jiu
OTJIMYHUSI B MEPHOCTH NPOCTPAaHCTBA M co0cTBeHHOI MmepHocTH IIM, I'M? U B yem oHu?

Jliist oTBETa Ha ATOT BONPOC HEOOXOAMMO HANTH TOT MPOCTON CTPYKTYPHBIH AJIEMEHT, KOTOPBIH
dopMHpyeT caMO TPOCTPAHCTBO B COCTOSHUHM OJHOPOJHOCTH, TO €CTh, B HEBO30Y:KIEHHOM
NepPBUYHOM COCTOSTHHM.

M Takoli CTPYKTypHBIM 31€eMEHT Mbl ¢ B.MepekaHOBBIM CTalM HMCKaTb BMECTE€ B BHJIE
HeOonpoi Oecenbl B (hopMe BOMpocoB W OTBeTOB. (Cpasy CKaxy, 4YTO pa3roBapuBaTh C
MBICIISIIIUM YEJIOBEKOM OJHO YJIOBOJIBCTBUE, TaK KAK €MY Ba)XKHO HE OTCTOSTh CBOK TOUYKY
3peHwsl, a MOHATH JUIs ce0s TO, YTO B OJJMHOYKY TpyaHoBaTo. Hauanu ¢ Toro, 4yto:

«B bonpmom KocMoce cymiectByer OeckOHe4Hoe 4HMCEI0 (opM mMaTepuii, KOTOpbIE
B3aUMOJICHCTBYIOT APYT C IpYroM B OOJIbIIEH MM MEHbIIEH CTENeHN WM HE B3aUMOJICHCTBYIOT
Lia Mexay coboit BoobOme. Eciu ase dopmbl
MaTepUH HE B3aUMOJICHCTBYIOT MEXly COOOI,
TO, Jake NpHU IMPOHU3BIBAHUU JIPYT Jpyra,
HUYTO B HUX HE MEHSETCS, OHU HMKAK JAPYT
HA Jpyra He BJMSIIOT U HUYTO HOBOE NPH
3TOM He Bo3HMKaer. OHH, Kak ObI, He

CYLIECTBYIOT IPYT JUISL IpyTay.

Uem ke dopmupyeTcs HEBO30YKICHHOE
MEPBUYHOE TMPOCTPAHCTBO W TOYEMY TaKHe
MPOCTPAHCTBA PACTIOTIOKEHBI CIIOSIMU ?

Jlormuno otBetuth - IlepBuunoit Matepuei



OJIHOTO THIIA C Ka4eCTBAaMHM, TOXKICCTBEHHBIMH 3TOMY INPOCTpaHCTBY. To ecTh, OeCKOHEUHOE
NPOCTPAHCTBO OTPAHUYMBACTCS KOHEUHBIM YHMCIOM MaTepHil ONpenesieHHOW (opMbl, 00pasys
JIOKaJIBbHYIO 00JIaCTh, KOTOPYIO MBI ceifyac u Oy/ieM paccMaTpHUBaTh.

U Tyt ke Bo3Hukaer Bonpoc: Tak 4ro ke,

CYIIeCTBYIOT M MPOCTPAHCTBA, I/Ie HET MaTepuun
TOK/1eCTBEHHOM MPOCTPAHCTBY?

...Ho Benp Huxomaem BuKTOpOBHYEM 4YETKO
ckazaHo: IIpocTtpancTBo 1 Marepust HE CyLIECTBYIOT
OTJIENBHO OJHO OT JPYroro. 3HaYuT, IPOCTPaHCTBA
0e3 marepum He  ObBaet! Torma  Hamie
paccmaTpuBaemMoe IEepBUYHOE IIPOCTPAHCTBO
chopmupoBano omnorr @opmoii IIM ¢ kadecTBamu,
TOKJIECTBEHHBIMU 3TOMY IIPOCTPAHCTBY. A IHoOuYeMy
JlepamoB ynomuHan o 6eckoHeyHoM yucie POPM
MATEPHIN???

[Toromy, uto mo0as marepus e€ (hopmy) UMEET.

Hanpuwmep, kyouueckas ®OPMA!

Jisg  wutocTpaliiM  pacCMOTPUM  UMEIOLIMICS B
HamieMm pacniopspkennu (Puc. 3.2.1) u onucanue Kk HeMy, XOTS OHO M OTPa)kaeT HECKOJIbKO MHOU
nponecc (causHue [IM B I'M nojn aelicTBUEM BO3MYILEHHs MPOCTPAHCTBA). Eciau npedcmasuns
nepeuYdHovle mamepuu 00HO20 MUna 6 euoe PA3HOYBEMHbIX Ky6uK06 00HO20 pasmepa, mo, 6 S5nom ciydae,
83aUMOOeliCMEUe NPOCMPAHCIMEA U NEPEUUHBIX MAMEPULL MOJICHO NPeOCmasumv 8 Cledyiouem suoe.
Kaowcoasn nepeuydHas mamepus umeem cC60U KOHKpeEmHble ceolicmea u Kavyecmea, nosmomy, oA moceo,
umobdbl OHA 63AUMOOEUCMBOBANA C npocmpancmeom, HeobX00UMO U3BMEHeHUe CEOUCmE U Kayecme
npocmpancmeda 0o mex nop, nokKa OHU He cmaHym MoJNCOeCmBEHHbl CEOUCMEAM U KAYeCmEam OAHHOU
nepeulmozl mamepuu. ﬂﬂﬂ moceo, ymobwl npousouiiu U3MeHeHusl CBOLICME U Kayecmes npocmpancmea,
Heobxo0umo eo3myuwjenue 3moeo npocmparcmea. Ilo0obHoe o3mywjenue NPoOUCXooum npu 63pviee
CGQPXHOSOle. Hpodwszbze KoJibyeevle BOJIHbl BO3M)YUleHUA MepHocmu npocmparncmea
PACNPOCMPAHAIOWUECs: OMm SNUYEHMPA 63Pbled CEEPXHOBOU U CO30al0m HeobXxooumvle YCro8us O
NoAe6JIeHUSl HOB020 Kadecmea — 2u6pu0Hblx Mamepuﬁ. Boanw BO3MYUWEHUA MO2Ym UMENTb pPA3HYI0
amnaumyody. Ecau amnaumyoa eosmywenus MepHOCmU RPOCMPAHCIEA COUSMEPUMA € KOIPDuyueHmom
keanmosanusi AL = yi, mo, monvko 00na nepsuunas mamepusi A «pe3oHupyem» ¢ npoCmpaHcmeom, u
HO6020 Kadecmeda He 06pa3yemcx.

A Kako# JIOTUYECKUH BBIBOJ U3 ITOTO CIIEayeT?

N3 storo ciemyer TakoW BBIBOA: Marepus, (GOpMUPYS OZHOPOJHOE MPOCTPAHCTBO (CIIOH),
BBICTpaWBaeT cBoed (opmoit u GopMy CTPYKTYpsI HpOCTpaHCTBA. TO €CTh, CTPYKTYypHUPYET
OTIPEICNIEHHYI0 «KPHUCTAJUIMYECKYIO» PpEeLEeTKy mpocTpaHcTBa. [loaToMy HYXHO 0OpaTtuth
BHHMaHUE Ha CKa3aHHOE JIeBalloBbIM Ha OJJHOM M3 CKaWI-CEMHUHApOB, KOTOPbIE OH MPOBOINUII,
Oynyuu B Can-®pannucko, o [[IPOCTPAHCTBE: «Tkanv 6eckoneunozco npocmpancmea — 3mo
MamepuanoHulll hYHOAMEHM ¢ NOCMOAHHO USMEHAIOUWUMUCS CBOUCBAMU U KAYeCMBAMUY.

Kaxxnprit cnoit xapakrepusyeT K03(pUIIMEHT KBaHTOBAaHUSI MPOCTPAHCTBA.



N3 Bukuneanu (moka 4ro OyaeM oOpamaTthes K Hel, 9TOOBI HaC HE YIUYHIIA B METAQU3UIHOCTH
TEPMUHOJIOTHH) OepeM ompeaeseH s, KOTopble Hanloiee TOYHO MOSACHSIOT (PU3MUYECKHI CMBICI
tepMrHa KBaHT (MOXKHO YK€ YCIIBIIIAT U APYTO€ €ro Ha3BaHHE — KBAHTOH).

KBanT (oT nar. quantum — «CKOJIbKO») — HeIeNuMasi TOPIUsS KaKOW-TMO0 BEITUYHUHBI B
(usuke; obiee Ha3BaHUE ONPE/ICIICHHBIX MTOPLUNA YHEPTHH.

[Iupoko npuUMEHseTCs] TePMUH KBAHTOBAHUE, O3HAYAIOUIMM I[MOCTPOEHHE KBAaHTOBOW TEOPHUHU
HEKOTOPOM CHUCTEMBl WJIM NIEPEXO0J OT €€ KJIACCUYECKOro ONMCAHMUA K KBaHTOBOMY. ToT ke
TEPMUH YHOTpeOseTcs A 0003HAYCHUsI CUTYallMH, B KOTOPOH (pu3mueckasi BETUUYMHA MOXKET
IPUHUMATD TOJBKO AUCKPETHBIE 3HAUCHUS.

To ectb, omHOpOaHOE TpOCTpaHCTBO kBaHTyercs [IM omHO#l Gopmbl, Hampumep, MaTepUsIMH
OJTHOTO THUTMA, MO BenuunHe kodp¢unuenta mepuoctu y = 0,020203236.... 1 ecnu Obl OHO HE
COJIEpKaJI0 HUKAKUX APYrux (Gopm Marepwii, MOKHO ObLIO ObI 0003HAYATH MEPHOCTH TAKOTO
npoctpanctea HEJIPOBHbIM, a LIEJIbIM uyuciom - COBOKYITHOCTBIO Bcex Haxoasmmxcs
B HeM [IM oxHoili gopmbl... M Takux ciioeB MOKeT ObITh MHOXkeCTBO. HO Kaxaplii M3 HHX
KauyeCTBEHHO OTIUYAETCS OT JPYTroro CIosl.

B KkaxqoM TakoM MpOCTpPaHCTBE CYHIECTBYIOT U Apyrue ¢opmbl [IM, ogHako 100aBIATH CBOM
(GOpMBI K CTPOUTENHCTBY 3TOTO MPOCTPAHCTBA HE MOTYT B
cuILy OTCYTCTBHS CTEIEHU B3aUMO/ICUCTBUS c
dopmupyrommumu  nipoctpanctso  [IM.  Ilostomy oHu
CIIOCOOHBI MPOSBIATHCS B JaHHOM IMPOCTPAHCTBE TOJBKO B
BU/Je BOJIH. [Ipy 3TOM €cCTh BiIMAHME HA 3TO MPOCTPAHCTBO,
HO HE TOCPEACTBOM CBOEH (DOPMBI, a MOCPEACTBOM peaKkIuH
NMPOCTPAHCTBA HA UX (popmy. Tak co3nar0TCsl BHYTPpEHHHE
KoJie0anust mpocrpancTBa. OHM HE3HAYUTENbHBI, W HE
MOTYT co3/aTh ycioBus i ciausaua [IM B ruOpuiaHyro
¢dbopMy, HO OHHM XapaKTEPHBI JUI KaX10r0 MPOCTPAHCTBA.

KakoBa MepHOCTh JaHHOrO0 (KOHEYHOIO, TO €CTh, YETKO
OTPaHMYEHHOT0 COBOKYITHOCTbIO MaTepuil OJHOM (OpMBI C KOHKPETHBIMM CBOMCTBAMHM U
KaueCcTBaMH) MPOCTPAHCTBA, €Ciu ucxoauth u3 onpeneneHus, ¥to MEPHOCTD - coBokymHOCTB
KaUECTBEHHBIX XapaKTEPUCTUK IPOCTpaHCTBa?

MepHOCTh, B TaKOM cCllydae, SIBIISIET COOOM COBOKYNMHOCTH KA4YeCTBEHHBIX XaPaKTEePUCTUK
MaTepuii, cJlaralouux 3To npocrpancrso, T.e. BASOBAS YACTOTA koJie0aHuii JTaHHOTO
NMPOCTPAHCTBA.

SBnsercsa mu 3T0 onpenenenue cupaseymBeiM 1 11 OKTABBI nanHoro npoctpancTsa?

B HeBo3MyHIEHHOM MpOCTpaHCTBE JHIIB "CI0EHBINH nupor" u3 pemérok [IM KoHKpeTHOro THMa.
B nannom cnydae, npu HechOpMHPOBAHHBIX PEHIETKAX TMOPUIHBIX MaTepUil MEPHOCTh HUYEM
OoT OoKTaBbl He orhuyaeTcs. Beas peur o JIMAITA3OHE ycroiitunBocTr BemecTBa UAET JIUIIb
TOrAa, Korja ecTb rubpuanas marepus. Ho naBaiiTe Temepp MOCMOTPUM, MPOJOIKAET JIH


https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%28%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%29

MEPHOCTb u OKTABA otpaxaTe TO e caMO€ Ka4eCTBEHHOE COCTOSHHE MaTepHH,
06pa3zoBanHO# yke ruépumHoit POPMOI Matepu.

B paccmarpuBaemoil crathbe  €cCTh
OYHKT /) MArHUTHBIH WMIYJbC
(MH), undopmanus. OcOOCHHOCTHIO

MMN sBisieTcs TO, YTO OH CBSI3LIBAET
CTPYKTYPbI Pa3IMYHbIX
NMPOCTPAHCTB: «MarHUTHBIX
MMIYJbCOB, CBA3bIBAIOIINX Pa3JIMYHbIC
MPOCTPAHCTBAY.

«Kaxnas cTpyKkTypa - 3T0 KOHKPETHbIE IPABUTALIMOHHBIE

YaCTOTbI U SJICKTPUUYCCKUC IMOTECHIHUAJIDbI. CBs3b MCKIAY

010KaMu - MAarHuTHBIC

cOOCTBeHHBIH MOTeHIUaa U 4dactory» (9). «ba3oBbie
yacToThl. Becy criekTp yacTor pasnenéH Ha rpynmsl. B
KOKIONM  rpynne nMeeTcs
OTHOCHUTEJIBHO KOTOPOM CTPOSITCA B3aMMOOTHOILICHUS
BCEX YacCTOT IPYHIBbl. YCIOBHO MNPUHATO OOO3HAYEHUE
“okTaBa‘“, KOTOpas HMEET NpsIMOE OTHOIIEHHE K
KOJICOAHWI0O MarHUTHOTO HMMITyJbca B aToMe. Tak Kak
aTOM HUMEET CTPYKTYpPY, HAllOMUHAIOLIYI KamycTy, TO
KKl CIION pa3fenéH ené Ha MAHTHCChL, M Kaxzaas

HUMITYJIBCBI, HMCIOIIIHUEC

0aszoBas 4qacCToTa,

MaHTHCCa UMeeT CBoU 4acToThi» (10).

To ectp, u 30echk MBI BuAUM, uTo MEPHOCTD B nonsatnu A.XarsiooBa — 310 OKTABA.

I'oBopst 0 KoNEOaHMSIX MEPHOCTH U Tiepenagax MepHoctr, H.JIeBamoB He pacniuchiBaI MpUInHy

Puc. 11

OTUX KOJIeOAaHHWHM, HO MHE KaXKeTcs, 4YTO BMECTE C
TaJAaHTJIMBBIM aBTOpOM cTaTbu «CioBaph 3bpr4eHust mo HoBbiM
3HaHUAMY» MBI K TaKOW J€TaTU3aIi TOJIONIUTH U TPUOTKPHUTHA
ele OJIHY TauHCTBEHHYIO CBS3b, Ka3aBILYIOCA
npotuBopeuneM Mexay 3Hanusmu H.JleBamoBa u 3HaHuAMU
A.Xatp100Ba.

MepHOCTh MaTpUYHOTO NMPOCTPAHCTBA 33JAa€T BECH JMAIa30H
OKTaB, TO €CTb, MPOMEXYTOYHBIX MEPHOCTEH NPOCTPAHCTB-
MaTepUi, BXOASIIMX B 3Ty CTPYKTYpY. A MAaHTHUCBHI - 3TO
MOJIINAIIAa30H MEPHOCTHU (OKTaBBI).

baar omapda Tpyay MOJIOAOIro aBTOpa C «Oor pOMHOﬁ HOH&TOﬁ)),
HaM BMCCTC YJAJIOCh TICPCBCPHYTHL CIIC OJUH IUIaCT
I/IH(I)OpMaI_II/II/I, 1 OYCHb XOYCTCA HAACATHCSA, YTO HC TOJBKO



Baagumup MepexkanoB OyneT BBIKANbIBaTh JJII HAC MAarvcTpajbHBIE HaIpaBICHUS
MCCJIEI0BAHMS, HO U MHOTHE TeNEeph MOJKIIOYATCS K AeTAIU3a[UU HEPA3BEPHYTHIX €IIe aBTOPOM
momenTtoB i [TIOSHAHU !

B cnenyromeit crarbe mo Cnusauro KoHuenuid s OCTaHOBIIOCH IMOAPOOHEE Ha IOHATUH
I[TOTEHLMAJI, onupasicb BOT Ha 3TO MOJIOKEHUE U3 PACCMATPUBAEMON HAMU CTaTbhH:

«[Ipeanonoxum, 4To MOTEHUMAJ — 3T0 TUOpUIHBIe MaTepuu (I'M), oOpa3zyromiue peméTku npu
KOHKPETHBIX MapaMeTpax MpoCTPaHCTBa (CyTh KOTOPBIX BhIipakeHa yepe3 noHstue OKTABDBI
nmu MEPHOCTH), nu6o nepBuunbie Mmatepun (IIM), KOTOpbIe KaueCTBEHHO COOTBETCTBYIOT
30HE AeopMaIiy MPOCTPAHCTBA, B KOTOPOU HAXOJISATCS, IIPU ITOM TaKKE 00pa3yIOT PEeHIETKH.
CBoboano pazneratsest [IM He Hat0T epanuybl 301b1 Oeghopmayuu npocmpancmed.

E.A. butTHep, 23 utoas 2015 roaa

MHEHME JTNJIETAHTA OT HAYKM...

CoBpemeHHBIN YesiOBEK, IPAKTHUYECKH pa3ydmyicsa mo3HaBaTh. OH IIpOCTO
xoueT nosayuyuth I'OTOBBIE oTBeThl, BOT U Bce. BOJIBIIUHCTBO JIIO/EN, HUYEro He
3HAIOT B TOYHOCTH, a TOJIbKO IIOBTOPAIOT TO, uro TBepaut «mosaBa». Ho OBIIIEE
vmHeHne — HE 3Hauur, uro oHo BEPHOE. Kto He 3arifHysn cHavasa TybOOKO
BHYTPDb CEbLA, He MOXeT HaJeATbCA HA IOHUMaHUe — IIyCTh Jaxke camoe
MuHUMabHOe-Toro, 4Tto ITPOMCXO/IUT Bokpyr. CoBeT OAWH, /JIA TOTO UTO OBI
MMOHUMAaTh IMOA00HOe — Hy)KHO, cHadasia BHYTPb, a notom — HAPYZ?KY. Ho eme
HY’KHO «yOpaTb» CyeTy Hac OKpyKawlnylo mnoBcegHeBHO. Mbl Tak CYETHBI, uyto
ITPUJIAEM 3nauyeHnue ToMmy, Hanpumep, uto JIYMAIOT o HaAC 11011, KOTOPBIM MBI
HE ITPUJIAEM 3HaueHUs.



