woR1p «VIP-5HADHATANA-THO» onpen

KOPOACGRGKAA AKAACMHUA HAVK

JIETTAPTAMEHT BBICIINX 3HAHUN
HHUMU ITupamugonorun

NHOOPMAIIMOHHASA CITPABKA
Pycckosi3piuHas 2JIeKTpOHHAs BepCuUs

OODEKT IMMPAMUIBI 1 EI'O ITPAKTUYECKOE ITPUMEHEHUNE

Bce 00bexThl Hamero mMupa MMEIOT TPU OCHOBHBIX KOMIIOHEHTa - BEIIECTBO, IMOJIEBYIO
CTpYKTYpy U ¢popMy. braromaps opme yacTh peaaTbHOCTH CTAaHOBUTCS OOBEKTOM.

HayuHnoe ecrecTBo3HaHMe, wW3y4ash BEIIECTBO, JO HEAABHUX IMOp MpPaKTUYECKU
UTHOPUpPOBaJo (opMmy, Kak mpeameT (QpyHIaMeHTaldbHBIX HccieqoBaHuil. Jlumb B mocieanue
roJsl hopma 00beKTa, Kak (pu3nueckas peasbHOCTh, CTajla IPEIMETOM U3yUYeHUs, B OCHOBHOM B
CBSI3M C pa3BUTHEM royiorpaduu.

Bce hopmbl MOKHO pa3ieanTh Ha MATh TPYIIIL:

@®opMbl HEXUBBIX 00BEKTOB. B HEXUBBIX 00BbEKTax (hopMa M BELIECTBO SBIJISIOTCS €IUHBIMU.
B 10 ke BpeMs, 3TO €IMHCTBO HE BCEr/la OYEBUIHO - BEIb OJJHOMY U TOMY € BEIIECTBY MOXHO
NPUAATh pa3iIudHble (OPMBI;

®opmbl KUBBIX 00BeKTOB. CooTHolIeHHEe (POpPMBI M BelIeCTBa 37eCh 0oJiee CI0XKHOE.
Kaxxnas kieTka )XMBOTO 00bEKTa SIBISETCS YaCTHUIEH OpraHu3Ma, Kak eInHoro menoro. OaHako
1enoe, Kak TaKOBOE€, MPOSBIsAETCS JHIIb BO BHemHeM Buae (dopme) opraHusma.
CrnenoBarenbHO, MMEHHO (opMa opraHu3Ma JOJKHA 00J1aiaTh TAKUMHU CBOMCTBAaMHU, KOTOpBIE
MO3BOJISIIOT €1 00ecreunBaTh 1EJIOCTHOCTh OPraHUu3Ma;

OO0pa3el BocmpusTUsl. YenoBeUECKHl MO3T SIBISETCS OPraHOM, MOPOXKIAIIMINM 00pasbl
BOCHPUATHS OKpY’Karollel JeHCTBUTEIBbHOCTH, KOTOPbIE €CTh HE UYTO HHOE, KaK II0JIEBBIC
(BOIHOBBIE) OTpaxkeHUs (HOPM >KMBBIX M HEKHUBBIX OOBEKTOB OKpYyKaromiero mupa. O6pasbl
BOCHPHSATHS BBICTYNAIOT Kak ()OpMBI B YUCTOM BHJE, JUIICHHbIE BEIIECTBA, OTPAXKAIOIINE
peasibHblEe TpPEAMETHI, U, B CBOIO OUYEpEab, B3aUMOCHCTBYIOIIME C (opmMamu peasbHbIX
npeaMeToB. B 3Tom cocTouT mpoiiecc BOCHPUITHS I€HCTBUTEILHOCTH YEIOBEKOM;

Hoocdepa. Hoocdepa - 310 dopma, B KadecTBE BEIIECTBEHHOTO cCyOCTpaTa KOTOPOM
BBICTYTIA€T BCE YEJIIOBEYECTBO;

Nudopmanmonnoe mone Bceenennoit (Beictmit Pazym, bor). BemectBeHHbIM cyOcTpaTom
aToi popmsbl siBisieTca Beenennas;

¢ dexT GopMbI MHPAMHALI

CornacHo JaHHBIM CakpalbHOW MEAMIMHBI TeomeTpuueckue (opmbl  Onaromaps
DHEPreTUYECKHUM CBOWCTBAM MOTYT SIBIISITRCSI MHCTPYMEHTAaMH JieueHHs denmoBeka. Kaxmas
dbopma umeeT CBOM 0COOBIN MOTEHIINAN, CIIOCOOHBIN U3IEYUBATH OINpPECICHHBIC 3a00IEBaHUSI.
OTUM CBOWCTBOM TE€OMETPHUYECKHX (OPM Ha TPOTSHKEHWHM MHOTHX BEKOB ITOJIH30BAJUCHh B
Wupann ans nedeHus pa3iudHbIX (YHKIIMOHATBHBIX PACCTPOMCTB UYEIOBEYECKOTO OpPTaHM3MA.
N3 Bcex reomerpuyeckux (opmM camoil CHIBHOW dBISIETCS NUpaMujanbHas (dopma,
oOmajaromas yHUKadbHBIMA BO3MOXXHOCTSIMM BIMSHUS Ha (QHU3MYECKHE, XUMHYECKHE,
OMOJIOrMYeCcKUEe MpolecCchl, 00danammas MOIIHBIMA TapMOHU3UPYIOIIMMHU CBOWCTBAMHU U
TEPareBTUYECKIM BO3MOKHOCTSIMH.
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[lon noHATHEM «AEMCTBHE NHpPAMUIbD» CKPHIBAETCS KOMIUIEKC SIBJICHHMH, OOBSCHUTH
KOTOPBIE CETO/IHS BO3MOXHO TOJIBKO C MOMOILbIO KOHIIENIIMY TOPCUOHHBIX MOJIEH.

[1o MHEHHIO HAIIMX YYEHBIX TOPCUOHHOE I0JI€ TUPAMHU/IBL, SBJISIOLIEECS 10 CBOEH MpUpoje
MH(OPMALIMOHHBIM, B3aUMOJIEUCTBYET C TOPCUOHHBIMU MOJIIMU KUBBIX U HEKUBBIX OOBEKTOB,
FapMOHU3UPYET U MHCHOPABISAET UX, CiAHYas C «UH(QOPMAIIMOHHOM MaTpuuen», KoTopas
HaxXoJUTCs B MH(QOPMALIMOHHOM 1ojie Beenennoit.

OrtoT 3¢hdexT Hambosee CUIBHO HPOSBISETCS Yy YEThIPEXTPaHHOW NUPAMU[BI, TpaHsAIMU
KOTOpPO# CIy’KaT NpaBWJIbHbIE TPEYTONbHUKU. [IpaBUIIbHBI TpPEyroJbHUK - TapMOHHUYHAs,
aKTUBHasi (opMa, €ro Ha3bIBAIOT TPEYrOJbHUKOM pPAJOCTH. PaBHOCTOPOHHHMI TpEyrojabHUK
JEMOHCTPUPYET YCTPEMIIEHUE SHEPreTUUECKUX KoJIeOaHHH K 00s1ee BBICOKUM YPOBHSM.

Takum oOpa3zom, nupaMuja SBISETCS HHCTPYMEHTOM Iepexojila OT HM3KHUX YpOBHEH
SHEPTUH, A KOTOPBIX XapaKTepHa MHOKECTBEHHOCTb, Pa3/IpO0JIEHHOCTh, K BBICIIEMY YPOBHIO
- TOUKE, BOIUIOIIAOIIEH B ce0e eIMHCTRO.

HaubGonee u3BecTHBIMM NUpaMuaaMy, OOJaJAOIIMMHU TAPMOHUYHBIMU M COBEPIICHHBIMU
dbopMaMu SIBIIAIOTCSI €TUINETCKUe nupamuabl B ['m3e - nmupamuasl Tpex (apaoHOB 4YETBEPTOU
JMHACTUU ApeBHEro napctsa - Xydy (mo-rpeuecku - Xeornca), Xadpa (Xedppena) u Menkaypa
(Mukepuna). Ilupamuasl B I'mze mo mpaBy CUMTAIOTCS MEPBBIM M EIUHCTBEHHBIM U3
COXpaHMBIIMXCA J0 HAIIUX JHEH ceMu uyzec cera JlpeBHero mupa. M3 HuX camas ApeBHAS U
camas BbICOKas - nupamuaa Xeorca - Benukas [Iupamuna.

Bemukas Ilnpampga mmeeT KBagpaTHOE OCHOBAHME C JUIMHOW CTOPOH paBHOM 230 M.
[lepumerp mnoctpoiiku - mpumepHo | km. Ilnomanp ocHoBanus - 5,4 ra (54000 kB.m).
E¢ BrIcoTa - 146,6 M.

YHUKaJIbHOCTh 3TOT0 TMTAHTCKOTO COOPYKEHUS, TOMHMO TI'PaHIUO3HBIX Pa3MEPOB B TOM,
YTO OHO SBJIAET COOOM YIMBUTEIbHBIN IPUMEP FEOMETPUUECKON U MaTEMAaTUYECKON MUCTHUKH.

B koHcTpykumn Benukoid nupaMuabl HMCHOJIb30BaHA MPONOPIUSA «30JI0TOTO CEUCHUSD,
KOTOpasi JIeJUT OTPE30K MPSAMOM JUHUM Ha JIBE€ HEpaBHbIE YacCTH, IPU yeM OoJiblllas 4acThb
OTHOCUTCSl K MEHbILIEH TaK ke, KaK BECb OTpe30K IpsiMoi K Oonbiieid yactu. Koadpduunent
3o0TOoro ceueHuss paseH 1,618... ITlogoOHblE COOTHOIIEHHS B JHOOOM HpeIMeTe WIH
COOPYKEHHUH BBI3bIBAIOT Y HAOIIOAATENS OIYIIEHHE HAUBBICUIEH COPa3MEPHOCTH U TAPMOHMH.

[lepumerp OCHOBaHMSI NHUpPAaMUAbI, pa3lEJICHHBIH HA YJIBOEHHYIO BBICOTY JIa€T
Maremarudeckoe uucino [lu (3,14...) ¢ Tounocteio a0 0,01, a BbicoTa mupamuasl Xeorca
COCTaBJIAET OJHY MUJJIMAPIHYIO YacTh paccTosiHUs oT 3emuin Jo CoiHua.

Bce tpu nupamuiel B I'M3e opreHTHPOBaHbI CTPOro MO CTOPOHAM CBETA: KaXkJas U3 CTOPOH
KBa/IpaTHOTO OCHOBAHUSI CMOTPUT COOTBETCTBEHHO Ha CEBEP, BOCTOK, 0T, 3ama/.

Takast coBepiieHHas reoMerpuyeckas ¢opMa o0JaAaeT MOIIHBIM TapMOHU3HUPYIOUIUM
MOJIEM, 4YTO, BIPOYEM, OTHOCUTCS M K YMEHbIIEHHbIM KomusM Benukoit Ilupamunsl.
WccnenoBanuss mosiedl Takux NHUpaMyJ MOKa3zajdd, 4YTO OHM 00JalalT BBIPAKEHHBIM
OMOJOTMYECKUM U (PU3NKO-XUMHUYECKUM JIEHCTBHEM.

Topcuonnoe nmose
CoBpeMEHHBIE  HAy4yHBIE  HCCICIOBAHWs, CBS3aHHBIE C  M3YYEHHEM  IIPOLIECCOB
CaMOpETYJSINUM B CJIOXKHBIX HEJIMHEHMHBIX CHCTEMAaxX, KadyeCTBEHHO W3MEHWIM Hallu
IIPECTABIICHUS O IPUPOJE GU3NYECKON pEaIbHOCTH OKpYy»Karolero Hac Mupa. Oka3anocs, 4To
B HOPMAJIbHOM (DYHKIIMOHMPOBAHMHM >KMBOI'O OpraHu3Ma U O0uMocdepbl B LIETIOM OINPEAEIISIONLYIO
poJib  UrparoT cnabble MHPOPMALMOHHBIE CBS3M, B3auUMOJCHCTBUA. VIMEHHO OHH, a He
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NEepEeMEILIEHNs OTPOMHBIX JHEPrUd U Macc OIpPEAEessioT, B KOHEYHOM CYETe, aJalTHBHBIC
BO3MOXHOCTU OHOC(hEpHI MIaHETHI.

B eBpomneiickoil KyiabType OJHMM M3 MEPBBIX 3Ty npobiemy mnoctaBuid B. Bepnanckwuii,
BBIJIBUHYBIIHI UJII0 HOOC(]EpHI - eAMHON MH(DOPMALIMOHHOM Cpe/ibl HAIlEeH MIIaHETHI.

Crano npuBBIYHBIM CUMTATh MATEpUAIbHBIM HOCHTENEM MHPOpMaluu B (PU3MUYECKOM MHpE
AJIEKTPOMArHUTHbIE BOJIHBI. CHEKTP AJIEKTPOMArHUTHBIX M3JIYyYEHUH 3HAKOM Ka)KJIOMy M3 Hac
M0 €ro BUAMMOMN 00JaCTH - OCHOBHBIM LIBETAM COJIHEYHOI'O CBETA.

CrexTp SJeKTPOMArHUTHBIX W3IYUYEHUU NPEACTABISIET CO0O0M CBOEOOpa3HBIM S3BIK, Ha
KOTOPOM OCYILECTBIIIETCA Mepeaya U MpueM UHPOopMauu MexXIy (PU3MUECKUMH CUCTEMAMU,
B TOM YHCJIE, MEX]y *KMBBIMU Oopranu3smamu. Hamie 3penue Toxe QyHKIMOHUPYET € MOMOILBIO
BOCHPUSTHS 3JIEKTPOMArHUTHBIX BOJIH B OIPE/IEICHHOM JHana3oHe.

Ho undopmanms mMoxer nepenaBarbcsi U APYyruMu, Oosiee CIOXKHBIMU IyTsiMu. W3BecTHO,
HaIllpuMep, 4TO PACTEHHUs PearnpyroT Ha IUIOXWE MBICIM U HACTpOeHHe 4desoBeka. Ha mMbicion
YeJIOBEKa, I0-pa3HOMY pEarupyroT JKMBBIE OPraHMW3MBbl, a BOJA pPearupyeT Ha 3TO pa3HOU
(GbopMOIl KPUCTAIJIOB IPHU 3aMOpPaXMBaHWU. Takue CIOCOOHOCTH YENIOBEKa, KaK MHTYWLIMS,
MpeIYyBCTBUS, SICHOBUICHHUE U IPYTHE SBIISAIOTCS HE YEM MHBIM OOBSICHUTH HE BO3MOXKHO, Kak
CIIOCOOHOCTBHIO BOCIPUHUMATH UH(POPMAIIHIO OCOOBIM CITIOCOOOM.

He Tak naBHO poccuiickuM (U3MKaM-TEOpETHKaM YJAJIOCh 3aBEPIIUTh OYEpPEIHOW 3Tall
WCCIEN0BATENbCKOM IMPOrPAMMBI  €UHOM TEOPUU IO, B OCHOBE KOTOPOM JIEKUT
(GbyHIaMeHTaIbHOE OHATHE (PU3NUYECKOr0 BaKyyMa KaK OCHOBBI BCEIO TOT'O, YTO Mbl Ha3bIBaeM
npupoaoi. belmu onucaHbl HE TOJNBKO M3BECTHBIE HAYKE 3JIEKTPOMArHUTHBIE, TPABUTALIMOHHBIE
U sijepHble (cnaboe, CUIIbHOE) MOJIsl, HO U TOPCUOHHBIE oI (0T (p. torsion — CKpyYMBaHUE),
ABJISIIOIIMMUCS  HOCUTENSIMH  MHpopMmanuu. DaxTudyeckd ObUIO OTKPBITO €HIe  OJHO
(dyHIaMeHTaJIbHOE  B3auUMOJEHCTBUE - UHGpOpManroHHOEe. VCTOYHMKOM  NEPBUYHOIO
TOPCHUOHHOTO TOJIS SIBISAETCS BpAILEHHE: AJIEKTPOHBI BPALAIOTCS BOKPYT sApa aToma; siapo
aToMa BpallaeTcs BOKPYI CBOEH OCH; IUIaHEThl Bpamatrorcss BOkpyr ConHna. Bpamaercs
Conneynas cucremMa, raJakTHKHU, BeelleHHast 1 caMo «IIPOCTPaHCTBO-BPEMSI».

Kaxnpiii >1eMeHT BpallleHHs CO3JaeT CBOE€ TOPCHOHHOE Ioyie. TOpCHOHHBIE TIOJIA
AJIEMEHTApPHBIX YaCTHUL, aTOMOB, MOJIEKYJI, JIFOJAEH, TUIAHET CIMBAIOTCS BOEAWHO. B pesynbrare
oOpa3zyercs riodanpHOoe HH(DOpMaAIMOHHOE TIoJie Beenennoil.

B xozne aBomonuu nngopmainrionnoe nonae BeenenHoit nomomHsiercss nHGOpMaIMend TOUYHO
TaK ke, Kak IMOMNOJHseTcs MH(pOpMalMeld CO3HAaHUE YEJOBEKAa Ha MPOTSKEHUH €ro >KU3HU.
TopcuoHHbBIE MOJS BO3HUKAIOT IMPH JIFOOOM BO3MYILIEHUH CTPYKTYpPhl (PU3MUECKOIO BAaKyyMa.
Bce coopyxenus, nuHUM Ha Oymare, J1000€ HAlMCAaHHOE CJIOBO M IPOU3HECEHHBIH 3BYK
HapylalT OJHOPOAHOCTh (PU3MUECKOrO0 BaKyyMa, Ha 4YTO OH pearupyer oOpa3oBaHUEM
CTaTMYECKUX WJIM BOJHOBBIX TOPCHOHHBIX IOJEH, IOCTABISIOMIMX HH(POPMALHI0 00 3THX
coObITHSIX B eauHOe HH(poOpMaloHHOe Tosne Bcenennoir. OToT (eHomMeH ObUT Ha3BaH
«dhdexTom GopmbI».

B ornnume OT 3IE€KTPOMarHUTHOTO IIOJsI TOPCHOHHOE IIOJIE HE SBIIAETCS HOCHUTENIEM
SHEPruM, OHO HOCUT MH(OpPMAIMOHHBIN XapakTep. OTHOBPEMEHHO C 3TUM, TOPCUOHHbBIE TOJIA
B3aMMOCBS3aHbl C AIEKTPOMArHUTHBIMU MOJSIMHU, TIO3TOMY Jt00ast ObITOBas TEXHUKA SIBISIOTCA
HMCTOYHUKOM TOPCHUOHHBIX BOJIH.

TopcuoHHBIE TIOJS MOTYT BO3JCHCTBOBAaThH Ha 4YenoBeKa ABOAKO. «lIpaBozakpydeHHOE»
TOPCHOHHOE TOJIE YJIy4YIlIaeT CaMOYYBCTBHE JIFOAEH, a «IEBO3aKPYUYEHHOE» - YXyAIIaeT. JTO
MOJATBEPKAAET U MPAKTUKA OMOJIOKAIMH, /i€ BpAlllEHUE MasgTHHUKA IO YaCOBOM CTpEJKE - 3TO
MOJIOXKUTENBHBIN (akTop, a IPOTUB YACOBOM CTPEIKH - OTPULATEIbHBIM.
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TopcuoHHBIE MO MPU B3aUMOJCUCTBUU C BEIIECTBOM CIIOCOOHBI BBHI3BIBATH B HEM HEKHUE
W3MEHEHUS, Ha3bIBAEMbIE «CIIMHOBOW MOJSPHU3AIMNECI), KOTOPHIE COXPAHSIIOTCA U MOCJE CHITHUS
TOPCHOHHOTO BO3JCHCTBUS.

D10 - cBoero poaa «(aHTOMBD», CO3/IaBa€MbIE€ JXUBBIMU U HEXHUBBIMU OOBEKTAMH WU
OTHOCSIIIINECS K « TOHKOMAaTepUaIbHOMY MUPY», O KOTOPOM OYJIET CKa3aHO HUXKE.

Takum o0pa3oM, oOMeH uHpOpMalMeil MeXAy >KUBbIMA OpPraHU3MaMHu IMPOUCXOAUT HeE
TOJIBKO B JUAlNa3oOHE »JJICKTPOMArHUTHBIX BOJIH, HO M B JMana3oHE TOPCHUOHHBIX BOJIH.
N3BecTHO, YTO YeIOBEK M )KMBOTHBIE UMEIOT CHUCTEMY aKyMyHKTYPHBIX TOYEK, UCIOIb3YEMbIX
KUTANUCKOW MEAMIIMHON ISl JIEYCHUsl PA3NUYHBIX 3a00J€BaHUI. DTU TOYKU MOTYT CIIYXKHUTh
CBOCOOpA3HBIMU HSHEPIeTHUYECKUMHU TPUEMHHKAMU TOPCHUOHHBIX TMOJIEM C JalbHEHIer ux
TpaHc(opMalueit BO BHyTPEHHIOIO aKTUBHOCTh OPraHU3Ma.

Mpbl yxe roBopuian 00 «dddexre (opmbl», NPOSABIAAIOLEMCS B TOM, YTO JIHOOOU
MaTepuaabHbIi OOBEKT CBOMM CYIIECTBOBAHMEM HAPYIIAET OJHOPOJHOCTH (PU3HUECKOTO
BaKyyMa, B pe3yJbTare 4ero oOpa3yroTcsi TOPCHOHHOE Mojie. ITOT (EHOMEH B MOJIHOW Mepe
OTHOCHUTCS K MMUPaMUJIaM, KOTOPBIE SIBJISIFOTCS] TEHEPATOPaMH TOPCUOHHBIX MOJIEH.
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