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CIIMCOK COKPAIIIEHUI

AM — aAIMTUBHO-MYJIbTUIIJIMKATUBHBIN.

Bue — BHenHee noje o0beKTa.

Buy — BHyTpeHHEee noJjie 00beKTa.

IIB — npocTpaHCTBEHHO-BPEMEHHOM.

IIN — npupoAHBIN UHTEIUIEKT.

EEE — Enqunoe EquncrBo Enununn — PopoBas uepapxust Mupa.
30 — «3010TOE OTHOIIEHUEN - 3TO «30JI0TOTO CEYEHHSI» B IMMPOKOM CMBICIIE.
KKK — kauecTBEHHO-KOJIMYECTBEHHOE KBAHTOBAHUE.

OM - oxpyxarouiyii MUp 00beKTa Mo JAHHOMY MECTY U BPEMEHH.
b — 1eHTpoOeXHbIE CUITBIL.

I C — neHTpOoCTpEMUTENBHBIE CUIIBI.

TC — TanreHnmanbubie cuibl, Bei3BaHHbIe LB, IIC cunamu.
Co-11eHTpBI — IPpUEMHBIE aHTEHHBI 00bekTa (coBecTh — MbICIb AGCOMIOTA).
Cote3uc — conpsKEHHBIA TE3UC, JOTOJHSIIOMUNA €My MOJSPHBII.
C3 — cnuH 3anpoca co-1eHTpoB, oOpa3zoBanHblil TC BparieHus.
IM — 3JIEKTpOMArHUTHBI.

IMCJI — 35IeKTPOMarHUTHHIE CUJIOBBIE JIMHUH.

0,(0)1 -0,000...000...0001

0,(1)-0,1111...111...111...

0,(9) - 0,9999...999...999...

1/7 =0, (142857) = 142857142857142857142857...

BykBbl pycckoro ajadaBura €CTh 3JIEMEHTAPHBIE AITOPUTMHUYECKUE WH-
CTPYMEHTBI KOJUPOBAHMS B CHMBOJIBHOM (POpME 0OBEKTOB: ITPEAMETOB, MPOLEC-
cOB U siBJiecHH. OHU OTpa)xar0T HOTHBIM MPUHLMUII TOCTpOeHUsI BceneHnHoil B
BUJIE TPEX B3aMMOCBSA3aHHBIX CBI3YIOIIMX YpoBHEH [3] HaBb —K 0, paBb —> K
1 u sBb — K 0. Cobupasich B CUMBOJIbI, CJIOTH U CJIOBAa, OHU OTKPBIBAIOT MyTH
ONMCAHUIO U TTIOHUMAaHUs 3BE3HOM, MUHEPAIBHOM, OPraHUYECKOM U TyXOBHOU
3BoJIFOLMH Been [Ipuponsl.

13akon MppalMOHANTBHBIX FAPMOHUYHBIX «30JI0THIX OTHOMIEHHH» («30») Mexay Buy u Bue
MOJIAPHBIMU TOJISIMH  O0OBEKTOB (IIPEIMETOB, MPOILIECCOB U SIBICHUN) B OKPYXKAIOIIEM MHUPE
(OM). «ITpOTOTHIIOM HEIMHEHHOTO «30JI0TOTO OTHOIICHUS SIBJISETCS «30J10TO€e ceueHue» [31,
32]. Ceuenue mpenronaraeT JUHEWHBIN mporiecc BHe BummMoro comepskanus. Hemmneitnoe
oTpakeHue *H1BoH [Ipupoabl npencTaBieHO UPPALMOHATIBHO U TPAHCUEHIEHTHO, TO €CTh Oec-
KOHEYHOH TITyOMHOI CHMMBOJIa JIOOBU UM KOMIUJIEKCHOTO 3HAYEHUs, 00pa3oM U CIOBOM, UyB-
CTBOM M TIOHSATHEM (HaImpuUMep, €/1Ba JIM MOKHO JII0OOBb CUMTATh JIMHEHHON). B 3TH KBaHTO-
BaHHbIe HUIIN «30» «mafaT» («CTpeMATCA») Bce 00BEKTH MPU MX KBAHTOBAaHHOM B3aMMO-
neiictBuu B cebe, Mexxay coboii u ¢ OM Ilpupomsl. «30710TO€ OTHOIIEHHE» BBIPAXKAET KpUTeE-
pHil yCTOMYMBOCTH ¥ ONITUMAIbHOCTH KBAaHTOBAHHBIM MpPPAIlMOHAIBHBIM 0€3pa3MEpHBIM YHC-
JoM jaecaTHYHO-ABou4HOH (10/2) cuctemsl, cyMMa KOTOpPOTO paBHa KBaHTOBAaHHOH Macce, a
IPOM3BECHUE —OTPULIATEIbHON €AUHUIE. DTa IOBCEMECTHAs MOJHOTA CO3AAET LEIOCTHOCTD
¥ 3aMKHYTOCTb BCe MPUPOAHOM cucteMbl Mupo3aanus. Takum o0pazom, aBTOPOM MpeATpH-
HSTA TOMBITKA OMKMCATh KBAHTOBYIO TEOPUIO — KaK €CTECTBEHHBIN Memo0 KaueCTBEHHO-KOJIH-
yecTBeHHOT0 KBaHTOBaHUs (KKK) npupoounvix cucmem na 6aze «30» 11 uepapxuu Bced Mu-
poBoii cpenst Enunoro Equncrea Exqunann (EEE).
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INPEAUCJTOBHUE

B TOT WK MHOW MOMEHT »KU3HHU MMOYTH KAXKJbIA YEIIOBEK, 4 TEM
OoJiee y4€HBIN, JTOBUT CeOs1 HA MBICIIU O TOM, 4TO BeeneHHas — Ku-
Bas, YTO OHA CO3J/laJla HAC U MPEACTABISIET COO0M COBEPIICHHBIM
1EJOCTHBIN opranu3Mm. Hapyias B ceOe U B Hel IPUPOJHOE PaB-
HOBECHE, JIIOJU T'YOsIT ce0s1 1 MUpP, B KOTOPOM CaMU U JKUBYT. 3a-
Ja4ya OJTHO3HaYHA — HE0OXO0IMMO COXPAHUTh MPUPOHOE MHOTO00-
pasue U KpacoTy OKpy»Karoriero mupa. [Iouck ontuMansHOTO My TH
K MOJACPKAHUIO0 JUHAMUYECKOTO PABHOBECHS MPUPOIBI MOATA-
KMBAET MPEJICTABUTEIICH Pa3HBIX HAYYHBIX JUCITUIUIMH K UCCIEI0-
BaHMIO TapaJlIeIbHO-TIOCIEI0BATEIBHBIX MPOIECCOB, MTPOUCKOIS-
X CPeau BCero pasHooOpasust popm Mupo3aaHusi C LIEJIbIO BbI-
SIBJICHUS UX BCEOOIINX 3aKOHOMEPHOCTEH.

JlanHast MmoHorpadusi npeacTaBiasieT cooor (PpyHIaMeHTaTbHbIN
TPy, B KOTOPOM C MaAmMeMamuieckou moyHoCmsio 0QPOpMIsAIOMCs
0yx, oywia, meno, npoooadicas pabomol npogeccopa Bouna-Acu-
neyxoeo (Apxuenmckomna JIykn) uoeu B.M. Bepnaockozo 0 3aKOHO-
MEPHOCTSX Mepexoaa 3eMIM B HOOC(PEPHBIN ITal CBOETO Pa3BUTHSL.
OT10 odopmIIEHHE IOCTUTAETCAd METOJIOM aBTOpa «0Opabomxu u
AHANU3A 8EYHOCMbIOY», KOTOPBIN MO3BOJISIET UCCIIEN0BATh MPOIECC
ABOJIIOLINH, HAUMHAs ¢ IEPBOGOPMBI, HA 00KECTBEHHOM HPPAIHO-
HaJbHOM SI3bIKE MAaTEMAaTHUKH.

ABTOp caMOOBITHO MPEJCTABISIET MUP KaK NPOCMPAHCHBEHHO-
BPEMEHHYI0 OUHAMUK) (I80AI0YUI0) CMOAYUX 80H, KBAHTOBAHHBIX
«30JI0THIM OTHOIIICHUEM» U Ha 00JIHIIOM (PAKTUYECKOM MaTepuralie
JIOKA3bIBAET, YTO CAMO «30J10MO€ OMHOULEHUE) ABAAEeMCA Kpume-
puem onmuMantbHocmu u ycmouyugocmu ecex gopm xcusnu. Kax-
nas ¢hbopMa JKU3HU OpraHW30BaHA BPEMEHEM HMEpPapXUdIHO U Copas-
MepHo. OHa npeacTaBisieT coooi equHcTBO BHy u BHe amekTpo-
MAarHUTHBIX T0JIeH, e BHe none yaepxkuBaer BHy none kpute-
PHEM «30JIOTOTO OTHOIICHUS BHE 3aBUCUMOCTH OT MEPHI U MACCHI
CHUCTEMBL.

ABTOpOM chopMyJIUpOBaH (PU3UKO-MATEMATUUECKUN 3aKOH
ckpymku  (kKatracTpopl) HU  3aKOH  20MeoCmamuyiecKou
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mpaucopmayuu npupooHvix 06vexkmos (IPeaMeTOB, MPOIECCOB
U SABJICHUIN) nymem X0Jl00H020 CuHme3d, TIe HeypPaBHOBEIIICHHBIC
’KUBBIE CHCTEMBI MPUOOPETAIOT HOBBIE PABHOBECHBIE COCTOSHUS
IIOCPEICTBOM KBAaHTOBOI'O cKauka (i apomopdo3sa).

ABTOp MO-CBOEMY Ha (PU3UKO-MAaTEMATHUYECKON OCHOBE OLICHU-
BaCT MPUPOIHBIN KOMEN Oblmus, OMUCHIBast 0TOOP M U3MEHYUBOCTD
KaK COBOKYITHOCTb ONEPaTOpOB ACHUCTBHI (Oucyunauny oyxa), a
HACJIEJICTBEHHOCTh KaK COBOKYITHOCTh apaMETPUUYECKH BhIPAYKEH-
HBIX apryMeHTOB (Qucyunauny mamepuu). OH TOJKYET «BPEMS»
KaK CTEMEHHYI0 KaTerOpHIO IUKJIMYECKOI0 HAKOTUICHUSI Macc Ma-
TEePHUH, UCCIIETYSI CTATUCTUKY M ITUKIIBI BDEMEHH BILIOTh 0 O€CKO-
HEYHOCTH, & HOHAMUE HCUBO20 PACNPOCMPAHIEM U HA NPUPOOHDbIE
HeopeaHudeckue ¢opmwl, 4TO OMPABIAHO C TOYKU 3peHUS (PU3UKO-
MaTeMaTHYECKOro 000CHOBaHMS ()a30BOCTH UX Pa3BUTHSA. A CIOH-
CTasi CTPYKTYypa >KUBBIX OOBEKTOB CTPOUTCS CEKTOPAIBHO «30J10-
THIM OTHOIICHUEM» W aA0OUMUBHO-MYIbMUNIUKANUBHBIM A0~
pummom, 20e WMICaTLHON OCHOBOM BOJIIOIMU MPUPOJIBI B 1IETIOM
SIBJISICTCS JIOTOC.

Hay4yHO-TCOpEeTHYECKYI0 M MTPAKTUYECKYIO IIEHHOCTh MOHOI'Pa-
¢un Oosee crnenuanau3upoBaHHbIE PEIEH3EHThI YBUAT, ojararo,
B (DM3MKO-MAaTEeMaTHYECKOM HHCTPYMEHTAPHH, MPEICTABIISIONICM
c000 CTPONHYIO CUCTEMY PEKYPCUBHBIX YPaBHEHUM, CBSI3aHHBIX C
OPUTHHAJIBLHBIM OMUCAHUEM PUIUUECKOU OCHOBbL IH0O020 HCUBOSO
NPUPOOHO2O0 00bEeKmMaA KAK UHOYKMUBHO-EMKOCMHO20 KOHMYpA.
Ero ncnonbs30BaHME MO3BOJIMIIO aBTOPY BBIJBUHYTH THIIOTE3Y, YTO
2eHbl KaK KBAHTOBaHHBIE CTPYKTYPHO-(DYHKIIMOHAIbHbBIC €TUHUIIBI,
MMEIOIINE CBOU LICHTP C UHIYKTUBHOM HABOJKOM B HETO BCEW WH-
dbopMalui U3 OKPY KAIOIIEH CPEJbl, 3aKOHOMEPHO MEHAIOMCS B
T€YEHHUE OHTOreHe3a. PAKTUYECKH aBTOP JAET HAJCKIAY COBPEMEH-
HOMY Y€JIOBEYECTBY, YTO C MOMOIIBIO aJE€KBATHOM CHUCTEMBI BOC-
MATAHUS MOXHO JTOOUTHCS MPOTPECCa 80CCMAHOBAEHUSL U NOOJep-
JHCAHUSL 2EHOMUNUUECKO20 U (DEeHOMUNUYECKO20 300P08bs Yello-
8eKda.

Oma pa60ma grouaem 6 cebsi uoero paseumusl 6CEINEHCKOcO
HCUBOMEBOPAULIECO A3bIKA, KaxCcOblll 3HAK Komopoco umeeni ce0¢é
MHOCOYpPOBHEBOEC KAYeCcmeEeo U KOlu4ecnieo. A3biKk MamemamuKku He
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npomueopeuum no uepapxuu OpesHuM OyKeam? Kax NpUHYunam

nocmpoeHus mamepuu, 20e cmpykmypwi 147 6yKe OpesHepycckoeo
angpasuma ompaxcanu (20+1)x7 38yko6 nom, yeemos, 6Kycos,
apomMamos, CMblClI08 NPUHYUNOS, C8A3eU U MeNI0mbl. ITUM SI3bI-
KOM TJIaroJisiT HUBWIN3alMK BeelneHHbIX, 00beIMHEHHBIX UMEHEM
BceeACrsaras Pycs minanetsl 3emist — TepPa — JlomPa — TepemPa.

UccnenoBanus bounapenko FOpus ['puropeeBryda B JaHHOM MO-
HOTpauu JOCTUTIIM ILIEJIM, a PACCMOTPEHHAs B HE HOBATOpCKas
KoHyenyus cmpykmypvt Mupo30arus kak eOunoco eOuHcmea eou-
Huy (EEE) pakTruecku cTaBUT Ha HAYYHYIO OCHOBY MOJXOJI K TO-
HUMAaHUIO KUBOW POJIOBOM MAaTepuUM Kak AYXOBHOTrO siBiaeHUs. OH
Ta€T pEKOMEHAAaIMu B TOM, Kak 00pa3oBaTh HApOJ IUIAHETHI MPU
KBAaHTOBOM IIEPEXO0JI€ OT YEJIOBEKa KUBOTHOrO K Yenmoseky Koc-
MHUYECKOMY, CO3pEBaHUS KOTOPOTO KAET mpeanosaraemoe [ anak-
TUYECKOE OOIIECTBO.

ABTOPOM HE OPTOJOKCAIIBHO MPOAHAIU3UPOBAHO ITOHITUE echie-
CMBEHHO20 UHMEJIeKma, OIKUCAH AJITOPUTM €ro pa3BUTHUs, YTO
YTIIYOJISIET CMBICIIBI CAMOT'O YEJIOBEUYECKOTO CYIIECTBOBAHUS, pac-
IIUPSIET MYyTh CAMOCOBEPIIICHCTBOBAHUS U TBOPUYECKON HOoochep-
HOM 3BOJIOIMH, 100ABISIET BECOMBIE APTYMEHTHI B MOJIb3Y CHSTHUS
KOH(JIUKTOB MEXK]y pa3HbIMM KOH(DECCHUSIMU U HAyKaMH, MEXITY
KJIACCUYECKON M KBAHTOBOM MeXaHUKoM, Mexay [Ipuponoit u Ao-
COJIFOTOM.

HOpuit Hukonaeeuu 3a0pooouxuii
KaHouoam 3KOHOMUYECKUX HAYK,
2pano 0okmop gunocoguu,
osasicovt naypeam B/[HX.

2 VICTUHHBIN A3BIK JPEBHEH IIKOJIBI yUUTENEH BEIMKOrO MOCBAIICHHMS, TIEPEJaHHbI HaM HapOIHBIM
akagemMukoM lllyouHeiM-AOpamMoBeiM AHaHHS DeTOPOBUIEM.
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I'JIABA 1.
BXOXJIEHHME B HAYAJIO 3BOJIIOIIUAN

Moot — ¢ IIpupooe (6 boze-Teopue),
u Ilpupooa (boz-Teopeu) — 6 nac!

1.1. AKCUOMATHKA, HINOJIOT'USA U TIPUHLUIIBI.

Yeaoicaemoiti yumamens! Axcuomamuxa, mo ecms 0a3UCHbILL HAOOP AKCUOM,
NPUHUMAEMBIX KAK OCHOB8A (U3ULECKOU KapMUHbl MUpa, paspadamuléaemcs de-
mopom yce MHo2o 1em. OHa 060CHO8AHA 8 NPedueCm8YIOWUX USOAHUSIX €20
mpyoos. CMompu cnucox aumepamypul U Hauou 5mu knueu 6 Mnmepueme.

Kaoiwcoas akcuoma ouesuona u 6v1600uma npu dxcenanuu Oymams U MulCIUMb.

1.Mup Bkmouaet B ce6s BCE GeckoHeuHOe panioHansHO-UpPaInoHaTbHOE
Bce Beenennnle (00bekThI). 3a npeaenamMu Mupa HUUTO, abCOIIOTHAS ITycTOTa!

2.Bcé ectp xuBoe. Bece HexMBbIE OOBEKTHI €CTh CIEACTBUE paclaia >KUBBIX
OOBEKTOB JIO COCTOSTHUS, B KOTOPOM >KH3Hb COXPAHSETCH.

3.AOCOIOT €CTh OOBEKT, U COCTOUT U3 00beKTOB. OH — BHIBEpHYT Ha U3HAHKY
MOJISIPHBIN 00BEKT, OXBATUBIIHM cO00I BCe MOJSIpHBbIE 00BEKTHI Bcero Mupa.

4.Ecnu rae-To CKOJIbKO-TO YTO-TO OTHSTH, TJIe-TO CTOJILKO K€ pruOaBUTCS (aK-
cuoma M.U. JlomoHOCOBA).

Hneonorusi (ZKuth no Ipupoae) — 310 3HAYUT, CTPOUTCS HA TeX e MPHH-
HMIIaX, KOTOPBIE MOCTPOWIIM BeCh Hal Mup n Hac B Hém.

Mot ¢ Ilpupooe u Ilpupooa 6 nac, mot ¢ Aoconrome u Aoconrwom 6 nac. Mot ¢
boze u boz ¢ nac, mvt 6 Mupe u Mup 6 nac.

AKcHOMa ¥ 3aKOH — KaTEeTOPUH Pa3HOTO YPOBHS.

Tpu 3akoHa runepéopees [47] mocka3pIBarOT HaM Hairy 0a3y pa3BUTHS:

1.MHoxaruecs anbTepHATUBBI (00BEKTHI) CO3AAI0T 00bEMHBIE MPOCTPAHCTRA.
[IpoctpancTBa 6€3 00beKTOB HE ObIBaeT — B mpoTuBoBec M. HetoTony.

2.«['myOUHBI COPUKACAIOTCS.

3.«Mepa cCOnpuKOCHOBEHUS €CTh JTIOOOBBY.

Kaxxaplii co3peBIInid EIOCTHBIM 00BEKT CIIOCOOCH co31aTh cebe Mo 00HbII
00BEMHBIN 00BeKT ¢ BHe n BHy npocTtpancTBOM.

Hampumep, Bce 00bekThI UMEIOT: THHY, 00BEM, TIIyOHHY, Maccy, 4acToTY.

SUppauuonanbubii (0T Jar. irrationalis — nepasymmusiii) - 5T0 YMCIOBOE NPEICTABIEHUE TAPAMETPH-
YEeCKOro 3HAYCHHUST HETIEPUOJUUECKON JISCATHUHOMN poOH, UMEIOIIei HeOrpaHMUSHHYI0 TOYHOCTb, BbI-
XOJISIIYIO 32 TIPE/IENbl MPHOOPHOTO N3MEPEHUSI U JIOCTYITHYIO TOJIBKO TEOPETHUECKOMY TTO3HAHHIO.
Cumon Cmesun (1548—1620) B kuure «/lecsaras» o npagunax oeticmauii ¢ OecAmuunblMu Opoosimu
NPOBO321ACUNL NOIHOE PABHONPABUE PAYUOHANLHBIX U UPPAYUOHATLHBIX YlCel, PEILIUB TEM CaMbIM
OJTHY U3 CaMBIX OCTPBIX MPOOJIeM, KOTOPAask B TITyOOKOW JIPEBHOCTH 033Jaumiia MyJIPBIX TPEUSCKIX Ma-
TEMaTUKOB U NIOBEPHYJIa BEKTOP MX MCCIECIOBAaHUI B CTOPOHY reomeTpuu. Bee «rutoxue» uncina cranu
€CTECTBEHHBIMH (XOPOIIUMH), HITH, Kak nucan CTHBEH, «HET HUKAKUX aOCyp/IHBIX, HPPAIIMOHAIBHBIX,
HETPaBWIBHBIX, HEBRIPA3UMBIX duce» [42, c¢. 325]. OgHako 3TH BOIPOCH OCTAIUCH A0 KOHIIA HEBOC-
NPUHATHIMH COBPEMEHHOI Haykoi. C BBeICHHEM UPPAIIHOHAIBHBIX YUCET B MATEMAaTHKE MHOXKECTBO
palMOHATBHBIX YMCEN PaCIIMPUIIOCH 0 MHOKECTBA ACHCTBUTENBHBIX yKcen. OHM 00pa3yroT Hempe-
PBIBHYIO IIOCJICI0BATEIILHOCTD, WIIN THHEHHBIN KOHTHHYYM. Cy0beKTHBHO HPPALMOHAJbHOCTH BOC-
NPHHUMAETCS KaK 005KeCTBEHHOCTD.
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Huxe MBI moKa)keM, 4TO CONPUKOCHOBEHHUS MEePeatoTCsl IO HACIIEICTBY 00b-
EMHOM TOUYKOM-CIMHULIEU YEPE3 POJIOBBIC CBA3H.
Kaxaplii 00bEKT UMeeT KOMILIEKCHbIE® pasMepsl DM nonel, émxoctu (Bay,
MHHMBIN, U30BITOK U BHe, neiicTBuTenbHbId, HeqocTaToK EEE).
Mepa BHOCHUTCS Yepe3 aHTEHHBI B CO-IIEHTPhI OOBEKTOB B BUE «30JI0TOTO OT-
HOIIICHUS», YTO COOTBETCTBYET MOHATHUIO «J[FOOOBBY.
[IpakTudecku, 3akoHbI runiepOopees [47] cO3ByUHBI IPUHLIUIIAM, TIO KOTOPBIM
cTposiTcs 00beKThI [IpupoIbI.
IIpyHIMUOIBI ¥ OCHOBAHUSA, N0 KOTOPbIM PAaCHO3HAKTCHA 3aKOHbI M JIei-
CTBUS, I/le MATEPUA U U/iesl B €IMHCTBE!
1.50KeCTBEHHOCTb CTPOUTCH M3 MbICJIH AOCOJIIOTA.
1.1. UppanuoHaJIbHOCTD €.
1.2. TpueauHcTBo.
2. Uepapxust Exunoro Equncrea Ennnnn (puc. 1.1).
3. llesqmocTHOCTH 00BbekTa (1.2...1.4, 1.8, 1.12), 00bEéMHOI TOUKM B «30».
4. lMoasipHocTh 00beKkTa B Bujae Buy u Bue moaeii (1.2, 1.6, puc. 1.9).
4.1. Moa oobekTa «Uub-51H, «Kenckoe-My:xkckoe» (2.10, 2.12).
5. CoBmecTumocTthb (pa3za. 2.1, 6.6) Buy u Bue noJieii 00bekToB B «30».
6. Unaykuust Mupa B co-uieHTpax (pasa. 2.3) — BbI3bIBaeT NPUHIUIbI:
6.1. IMpuunnbl-Caencreus (1.10).
6.2. KomnjieMeHTapHOCTH;
6.3.JIr06Bu (pa3a. 2.1, 5.10, 6.2, 6.6)
6.4.CoorBercTBHs (2.7, 3.12, J0TreMa §);
6.5.Anasoruu (5.19);
6.6.ITogo06us (Jloremsl 19, 20);
6.7.00mena (3.1, 7.4, 7.5, puc. 9.1).
7.Budpanuu, wim yacrorsl (3.12, 3.13, pa3a. 5.1, jJorema 8)
8.®dpakraabHocTh — Jloroc (3.22)
9.MepHocth (s1orema 17, pasa. 4.6) KKK.

‘KoMmnuieKcHoe YHCI0 B OOLIEIPHHATON MaTEMaTUKE CTPOUTCS Ha KOMIUIEKCHOM MIIOCKOCTH B BHJIE
TOYKH, TJIe «X=BHe» npeacTaBiseT codboit JeHCTBUTEIEHOE YHCII0, a «y=BHy» - MEUMOE. B nanHoi
teopuu EEE ennnandHas Touka mim 0oObEeKT Beeria 00bEMHEIL, a €€ KOMITIEKCHBIC TTapaMeTphl BHy u
Bue noneit onpeaenstoTcss UX HEOTASTUMON CONMPSLKEHHOCTHIO MO KPUTEPUIO «3010TOTO OTHOIICHUSY,
r7e dHeprus BHe 1o ycTaHaBIMBaeTCs Kak AeHCTBUTEIbHAS YacTh IIEJIOTO O0BEKTA, TO €CTh Ta, KO-
TOpasi B3auMoielicTByet ¢ BHe MupoMm B hopme matepuanbHOTO HeocTatka. A sHeprus e€ Bay momns
YCTaHABIIMBAETCS KaK MHHMASs 4acTh I[EIOT0 O0BEKTa, TO €CTh T4, KOTOPask HAKAIUINBAETCS BHYTPH
Kak oTpakeHue BHe Mupa B JTaHHOM MeCTe B TJaHHOE BpeMsI 1 ¢ BHe mosiMu Apyrux oOBEKTOB HEMo-
CpeacTBEeHHO He B3anmMoieicTByeT. OHO MEHSETCS TTOCPEICTBOM HHIYKTHBHOTO HABEIEHUS CTOSIHX
BOJIH: 3BYKa, CBETa, MBICJICH, CJIOB, )KECTOB, MAaTEPHUAILHBIX 00Pa30B, AIITOPUTMOB JIOTUKH, IMOIUI
BIICUATJICHUH U Tak najnee. ClieIcCTBUEM B3aUMOICUCTBUS IBYX JKUBBIX KOMIUIEKCHBIX OOBEKTOB SBJIS-
©TCsI HOBBIM KOMIUTEKCHBIN pPe3yNbTaT corjacus, riae BHe moe o1HOTo 00heKTa HEMOCPECTBEHHO TI0-
BIU:IIO Ha BHe monie ipyroro o0bekTa yepes ux B3auMOoJeicTBre, a BHY BOCIpUHHMAET 3TH U3MEHe-
HUS M MEHSIETCS B 3aBUCHUMOCTH OT BHe pesynbraTta. Ecin 00bekT Hajienén cBo00 101 BOJIM, KaK 4eJIo-
BEK, TO BEIOOD 3a HUM. OOpa3yst HECOTIIacCOBaHHOCTL CBoeTro BHe n By moseit ¢ Mupom, — 00bEeKT
Ooneer, 3aKphIBaeT MyTh K CBOEMY COBEPIIICHCTBOBaHUIO. TaM, T/ic HeT CBOOOALI BbIOOPa, BHY mose
CTPOUTCS 3akonHo naccusho (UHepmuo) B COOTBETCTBHM C MUPOBBIM 3akoHOM. KocMudeckuit Mup
rapMoOHHYEH U BCE CTpoUTCs 1Mo Hemy. [t pOCTOTHI BOCTIPUATHS (hOPMYJI B TaTbHEHIIIEM KOM-
MJIEKCHOCTH COMPSDKEHHBIX MapaMeTPOB OIyCKaeTCsl.
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31ech HET A30TepuKU. MBI UMeeM 00KECTBEHHYIO (DM3UKO-MaTEMAaTHUECKYIO
CBSI3b M ITy0O0KO€ HEMMPOTHUBOPEUMBOE HAYYHOE OCHOBAHHUE (PU3NUECKON KapTHUHBI
Mupa. [locTeneHHo MBI, yBaKaeMbIi YUTATEIh, OOBSICHUM 3Ty CBS3b, pPAaCKPhIBa-
ro1y1o 3BosroIi0 Mupa kak Equnoro Equncrea Enunun (EEE).

CornacHO NPUPOAHOM MaTEeMATHKE MbI JieJ1aeT KBAHTOBbIN CKAY0K K
HAYYHOMY 00OCHOBAHHIO Pa3BUTHS OyAylero o01ecTsa nNpu oTkase

(04 K

1. MocTynupoBanusi Joka3zaTeqbHOCTH

2. CayuaitHocTH 3akoHOMepHOCTH

3. Koneunoctn BeckoneuHocTu

4. AbcTpakumuu PeanbHocTH

5. rperopuajbLHOCTH HppauuonajibHocTH
6. Hexusoro Bcé xuBoe

7. HexoMmnereHTHOCTH 3HaHuI0

8. BpemennocTu BeunocTun

9. BeposiTHoCcTH JlocTOBEPHOCTH

10. Jlxu HUctune

11.  HckyccTBeHHOCTH EctrecTBeHHOCTH

12. 3amMKHyTOCTH OTkpbITOCTH

13. Pazinana Ennnenuro, Mupy
14. Touku HeBO3BpaTa BeccmepTuio, 008U
15. Herpamanuu — UuBoawounu  Pa3BuTuio — IBoaounu

1.2. HAYAJIO CAMOPA3BUTUSA MUPA

MateMaTtuka HarysiHee JIF000M Ipyroi HayKH MO3BOJISIET HaM 3arjsiHyTh B Ka-
YECTBEHHbIE TITyOMHBI CETEBOM cucTeMbl Mupa u ero o0bekToB. PazBuTue Jro-
0oro kauecTBa GopMHUPYETCS KOJIMUYECTBOM, Mepoil. JIroboit 00bexT Mupa umeer
pa3mepbl. O0beKkThl Mupa 370 00J1aCTH UPPALTMOHATIBHBIX M KOMITJIEKCHBIX YHCEI,
orpaxaromux Bay (MHMMOE) nosie u BHe (neiicTBUTENbHOE) MOIE. 3arisHyTh B
rIIyOMHY — 9TO 3HAYUT HAWUTU Mepy, HAUTH KOpeHb Mupa, 00beKTa, X Ha4alo.
W3Breub KopeHb U3 TH000r0 TPEXMEPHOTO OOBEKTA - 3HAUUT MOBEPHYTH BpEMs
€ro pa3BUTHUS BCHATb. DTOT METOJ Mbl HA3bIBAEM «U36/1eueHue Beunocmoion.
Tonpko BeuHocTh MOKET yKa3aTh HaM Ha Ha4yallo, Ha UCXOAHOe coObITHE. M3BIe-
YeHHe KOPHS — 3TO oTepaliusi, o0paTHas BO3BEACHUIO B CTEIIEHb, TO €CTh MPOLece
0OpATHBIA YMHOXKEHUIO® ((PH3UUECKOMY PA3MHOKEHHIO, PA3BUTHIO).

1

Ma=an=a" =4x, (1.1)
—«@» — KOMIUTeKCHas (ToJIsIpHas) BeJIMYMHA 3JIEeKTPOMarHuTHoi (IM) xu-
BOI JHEPI'WH JIFOO0T0 00BEKTA B JUAIa30HE OT HYJIS JJ0 OECKOHEYHOCTH;
B nowuckax nHauana Mupo3aanus noJicTaBuM B (popMysly BMECTO @ Pa3HbIC pe-
aJbHbIE IPABOMEPHBIE MPUPOIHBIE BCEOXBATHBIC BEIIMUUHBI - 00, 04

1
Yoon =N/ 04 = 00y = 00,0 = 0,°=%/Cy =%/ Xn Y Yur- Y Zw =
=(1+107°)3 = 134(0,(0)1)3~ 13 =1, e

(1.2)

% YMHO-KEHHE CBA3aHO C YIUIOTHEHHEM, @ 3HAYMT, U C TEMIIEPATYPOM, U C TEMIIEPAMEHTOM.
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—XM, Ym, Zm — J100bIe KOMIUIEKCHO-CONPSIKEHHBIE JIMHEHMHBIE OPTOTO-
HaJbHBbIC KBAHTOBAHHBIC pa3Mepbl 00bekTOB Mupa > 0, BIu1oTh 10 3dupa;

—13— ncxomHas sHepruM HeOBITHA MUPO3IaHUS, MU Mpouya mouxu, 0ob-
EMmHOTL eOuHuYLI®(MONAPHOE TTOTEHINATIBHOE ObITHE HA (JOHE HEOBITHUS);

— «OO)» — 3HAK CTCIICHU KOpPH:A, O3HA4YaACT OCCKOHEUYHOE M3BJICUCHHUE KOPHA,
1

WJIM BO3BEEHHE TIOJKOPEHHOTO BHIPAXKEHHUS B HOJIb, KOIja 00,0 = 00,0 =1,
— «00,» — aKTyaJIbHBbIN OeCKOHEeUHBIH Mup ¢ BHy mojiem u30bITKa;
—0, — aKkTyanbpHBIN HOJIb, BHE MoJie HegocTaTka 0OBEKTOB OBITHS;
—Cp=XMYMZMm — EMKOCTh KOMIUIEKCHO-TIOJISIPHOTO 00bekTa Mupa.

W3Bneuém KBagpaTHBIA KOPEHb OECKOHEYHO OOJIBIIOE YHUCIIO pa3 U3 J000T0
Makpopasmepa (00bekT, coobiTue >1). B utore pesyibrar OymeT OSCKOHEYHO
MPUOJIMKATECSA K €UHUIE, HO HUKOT/Ia HE CTaHET PAaBHBIM €i, CKOJIBKO Obl MBI
HU MPOAOJHKAIIN ATY orepannio. Takxke u3BiedémM KOpEeHb U3 JTI000T0 MUKPO-pa3-
Mepa (00beKT, coObITHE <1). Pe3ynbrar Takxke OyeT, CTPEMHUTHCS K SIMHUIIE, HO
HUKOTJIa HE CTAaHET PaBHBIM €JIMHUIIE, CKOJIBKO Obl MBI HU MPOAOJIXKAIU ATy OIle-
paruio. 01« oo, MAKT! B mpenene uzereuenus Beunocmvlo AppaniioHAIb-
HBIM pe3yJIbTaT paBeH MOTEHIIMAIBHON HEeHcUe3aronieil SJHeprun abCoIOTHO My-
CTOM IOJIHOTE.

Henomnsipuyto nonHotry Eounuuyst 6ynem naswiBath Heovimuem, unu eéceoo-
uieil adCcolOmHO nycmoil nOJTHOmMOIl, a HOMb — 6ceoduiell adconOMHO NOHOU
nycmomoiui. Y Apucrorenst «lIpupooa ne mepnum nycmomotr». Mup nonenéx
Ha JIB€ 4acTHu Kak u Tabnuia MenneneeBa ot 0 1o la.e.m (HyneBoil mepuon Taod-
JIMIIBI, MECTO JYINN) U OT la.e.M J10 oo (TI0cjIe BOAOPOIHBIC TIEPHOIBI, MECTO TEJ).
OTH 4acTH JIOMOJHSIOT IPYT JIpyTa.

1.3. HEBBITUE — UEPAPXUS EEE

Ecnu kopHsSiMu uccienoBaTh Kaxaplii 00beKT Mupo3aanusi, TO Mbl PUIAEM K
uepapxun Eounozo Eouncmea Eounuy (EEE), k HEOBITHIO — HOCUTEITIO OBITHS.
HeycToWunBOCTh HEUTpaANbHOW €IMHULIBI HEOBITHS OIpPEAesAeTCs HYJIEBbIM
BpEMEHEM Pa3BUTHS OOBEKTA OBITHS U XapaKTepu3yeTcsi 0ECKOHEUHON 4acTOTOM
BocpusaTust coobituid OM. IlpupoaHas MaTeMaTrka yTBEPKIAET MOPSIIOK — 3a-
KOH COXpaHeHHsl SHePIruu 00beKTOB ObITus «by» B cpesie HeObITUs «By:
B+5=1+0=0+1=1. (1.3)
— B — HenonsApHas NOTEHIUAIbHAS SHEPIUs MyCTOM MOIHOTHI HEOBITHS.
— b — nonsipHas crosiuas BoHOBAs SHEPTHs OBITUS YepeayeT MoJI — HeAOoCTa-
Tok (MHb-x)eHcKoe) 1 n30bIToK (AH-My)ckoe) kak BHe u BHy mosie crostueit
BOJIHBI OOBEKTOB, a TpaHb MEKy HUMHU BBIpAXKaeT MAaTEPHUIO;

6 Enunnna — HenpuxoTiuBas Benls. [lenenne u yMHOXKEHNE Ha €UHHILY, BO3BE/IEHHE B CTENICHD U
B34THE JIFOO0T0 KOPHS U3 €UHULBI He MeHseT e€ 3HaueHHsA. OHa SBIIseTCS UCXOTIHBIM OOBEKTOM 3BO-
JIOLMK. MBI IO3HAIH YHUBEPCAIBHOCTD, 0E6CKOHEYHOCTh M 0OKECTBEHHOCTD €IMHULIBL. "3pHU B KO-
pens", — roBopun Kossma [IpyTkoB. Halinéme kopens — Haiaénms 3apoapi. Halnéms 3apoasim —
Hauaémp Havano. Exuania 3To uaeaapHbIH 00pas (11eJI0CTHON CHCTEMBI), CTBOJIOBOM CTEPIKEHD JIpeBa
spomonnu EEE
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— Hcrtuna A6comota! Ona (Mcruna’) paao OH (AGCOMIOT) B €JMHCTBE.
HeObiTne — mycras nmoiaHoTa — sHeprus 3anpoca cpeasl EEE, kotopas okaiim-
JISIeT Bce mpocTynaroiue Bay nosist 00eKTOB NOJSPHBIX cOOBITHI. OOBEKTHI MO/
NEHCTBUEM WHIYKTUBHOTO HaBeAeHUS ()OPM B CO-TICHTPAX MOJISIPUIYIOTCS (aKCH-
oma 4) Ha rojorpadguueckom ypoBHe (HeraHTponus). A na nepugepuu npu npe-
8blUeHUY Kpumepus ycmoudugocmu u onmumanvrocmu «30» uznyyaiom, oceo-
Oodrcoaromes om naa3mvl (CeMeHu), pacceusarom JUWHIOW dHep2uro (IHMPOnUs).
Ilycmoii nonnomul 6e3 noanou nycmomul 8 [Ipupooe ne 6vigaem, Kax He Ovl-
saem u npocmpancmea 6e3 00vekmos, beckoHeyHocmu - bes Hyas, oyxa - 6e3 ma-
mepuu, cooeparcanus - be3 gopmwl, IHMponuY - be3 He2dOHMpPonuu, Kypuywl - 6e3
auya, obvekma 6e3 cemeHu.
Enununa sBisiercss 6a30BOM OCHOBOM 3aKOHA COXPAHEHUST HEYHUUMONCUMOU
onepeuu ucmunst (1.3). JusnexTpudeckas MpOHUIIAEMOCTh HEObITHSA € = 1.
He6nITHe «B» — HOCUTENb BeeX 00beKTOB Mupa, uin S-gpynkuus Kponekepa:
— B =6(t) =1,b =0, cocTosiHne GECKOHEYHBIX BO3MOKHOCTEH. ITpu t = 0 nuk-
JIOB HET, BpalaThCcs HeueMy, yactota Adcomora v = 1/t = oo,
— B =6(t) =0, 5 =1, quanaszon Mupa 0-2 npu £1 pasnocts (1-(—1)=2). Ilpu
t # 0 coOCTBeHHAs YacTOTa BpalIlCHUs U H3TydeHus v= 1/t # oo,

Jlorema 1. O Hecyeii, HeyCTOWYHUBOH OCHOBE HEOBITHS.

Mup 06vekmos b6vimust (00bEMHBIX eOUHUY,), BOZHUKAIOWUX NYMEM NOAAPU3A-
Yuu nycmotu noJIHOMbL, eCiib pe3yibmam UHOYKMUBHO20 HABEOEHUS 8 CO-YEHMPbI
(anmenHwvl) 00vEMHBIX cobbimuil OM, 20e nycmas notHoma HebbIMUs A6/51eMmcsl
Hecywell cpedoul Buy u Bre nonsi nossipHulx 00bexmos-mopos Ovbimuisi.

Hebwitue® — 510 omnocumensuas ycnosnas oOnopooHas Henospu306anHas

HeyCmouyueas nepeuynas 0Jisl HO8020 YPOBHs cpeda (Nycmou NoJHOmMbL), Mame-
Mamu4ecku ONUCHIBAEMCs KaK HeNoapUu308aHHas eOUHUYA dHepauu, a gusude-
CKU S8/I51eMC5L OCHOBOIU 0151 POIHCOEHUSL 8 Hell 00beKMOB8-mopos ObIMusL.

Mup cran, ects u Oyaet uir Mup ObuI, €CTh U OYJIET B BUJI€ HPPALIMOHATBLHBIX
(OUBUYIECKUX Heucue3arouux noJIsIPHbIX KOMNIEKCHbIX SIMHUL dpupa U HEOBITHS,
00pa3yIomMX UepapXxuro 1enocTHeIX cpel EEE, BnoxkenHsix B eaunauiy 13 = 2°
¢ noJisApHbIM *1 nuanazoHoMm ot 0 A0 2, KOTOpbIE HEBO3MOYKHO YHHUYTOXHTh
(make MaTeMaTHYECKMMH H3OILIPEHUsAMHU). Takoe HENpOTHBOPECUYMBOE BHICHHUE
TBOpIa MO3BOJISIET OCO3HATH, YTO, HE3ABUCUMO OT WUMEHH, MPUCBOCHHOTO €My
pa3HbIMU OOIIHOCTSIMU YesoBekoB (bor, Onun’, Tenrpu, Amrax, Oren=Mars),
eCTh a0COJIFOTHOE, M3HAYAILHO OECTEICCHOES, HEM3MEHHOE, OeCmooe, SaIUHOE,
HeObITHE, HenposiBjieHHOe EEE, To ecTh ero mycrora BeJMKOW MOJHOTHI H
MOJIHOTA BEJIMKOM IMYCTOTHI B eIUHCTBE. TBOpen HETZie U BE3/E, HE POXKIEH-
HBIN, U B HEM €ro cBATOM [[yX co3man BcE BUAMMOE U HEBUIUMOE, (PU3NYECKOE U
MaTeMaTHIECKOe, MppallMOHAIbHOE BceoOIree sBiecHue. Ero HeObITHE CO311aI10

"MicTvHa €CTh €NMHCTBO JEHCTBUTEILHOCTH U BO3MOKHOCTH. [erens.

8 Camo HeOBITHE HE CONEPKUT KaKMX-THOO CTPYKTYPHBIX 00pa3oBaHuii (rogorpamm, o6paszos). OHO
noJ00HO CTIOKOWHOH TiTafii 03epa, HO BCETAa TOTOBO MPUHSTH AMHAMHKY MaTEpUAIN3ALIH.

® CkanmpuHaBckwmii u runepOopeiickuii Bor OnuH y1auHo coeUHSIET B ceOe ¥ HOJb M €IMHUILY (OT Ma-
Temarnuecko 1 1o Metadusznueckoit nepapxuu EEE).
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caMmo 1o cebe ObITHe, BOOpasio B ce0sl KOJIMUYECTBEHHO 1 KaU€CTBEHHO JI0 SKCTpe-
MaJIbHBIX 3HaueHH BHY u BHe Mup, rie kaxmaas eIuHuIa cnocoOHa ObITh 110
o0Opazy U MoJJ001I0 POAUTEINS.

1.4. TMCHUIIJIMHBI IYXA U MATEPUHN

Hucyunauna 0yxa — 3aKOHOMEPHBIN MOPSAAOK ONepanuii HaJ TPUPOAHBIMU ap-
rymenTamu cpeabl EEE, npucymmii mro00i ectecTBeHHON (PUPOIHOI) CUCTEME,
WA 3aKOHOMEPHOE, 3aKOHOIOCITYIIIHOE COiepKaHue (POPMBI.

Hucyunauna mamepuu — A€papXUYECKUN MOPSAOK TAPMOHUYHBIX apTyMEHTOB
B cTpoeHunu cpeapl Enunoro Equncra EnuHUn, BRIpaKarOImuX CTPYKTYPY dHEp-
TUU U COAEP/KAHMS BEILIECTBA.

OO0nbekT u Bo3HuKaeT u3 cpenbl EEE nonsipuzanueit, koraa BHe 4To TO OTHSTS,
To BHy cToub ke npudaButcs (akcuoma 4 JlomonocoBa). B.W. JlenuH ObLT TeM
YEeJI0BEKOM, KOTOPBIA yBUAEN CYTh AuaneKkTuku I'erensa. Hayky Jloruku I'eremns
oH Ha3Baja Haykoii o pazsutun. B ctaTtbe «K BOIpocy o AMaNEKTUKE)» OH HAITUCAIL:
«Pa3nBocHME €IMHOIO... Ha MPOTUBOPEYMBHIC (COMPSIKEHHbIE — YTOYHCHHE
brora) yacTu... ecTb CyTh... TUANCKTUKW». POXIeHEe B OJHOPOAHOM HENTpaIh-
HOM 10 cocTaBy nepsuuHoOi cpenie EEE HeObITuS «B» MepBoro 00beKTa ObITHs
«b» (2.10) (puc. 2.1) B Bujie NMOJSAPHON EAMHHUIIBI TIEPBOPOJTHOTO pazMepa Mmpo-
M301UI0 JIUOO MyTEM MOJSPU3ALUU SAUHUIIBI HEOBITHA, JTUOO MyTEM COOOPHOTO
odopmieHus cpenbl apupa no 3akoHy Aporaapo (puc. 2.2I'). B mycroit nmonHoTe
HEOBITUS MOTYT TMOSBIATHCS M HCUE3aTh MO CIA00OMY 3apoCy TaKkKe BPEMEHHbIE
HABOJMMBIC U MCYe3arolre KojiebaHuss GopM — HO UX TTOUYEMY-TO HA3bIBAIOT pe-
aukThl. [1o Jlao-113b1 mycTas mostHOTa HEOBITHS — 3TO /{20 (MyTh, HOCUTEJIb, IPO-
BOAHMK): «Jlao poxnaer onno (EEE), omHo poxkmaer aBa, 1Ba pokaacT TpH, a
TPH — BCE CYIIECTBa, HOcsAIe B ceoe Mub (BHe) u SH (BHy), HanoJHEHHBIE SHEP-
rueii LI u o6pasyror rapmonwuio» [43].

BocnpoussoacTtso hopm ObiTust oTpaxeHo B Tpyaax K. Jlamapka, Y. JlapBuna,
000011eH0 B OnoreHetnyeckoM 3akoHe FO. Mromiepa u O. I'ekkens... DHrenbe
nucan (Mapxke K., Dnarensc @., Cou. T. 20) B agpec [lapBuHa: «...TynmuK TaM, T/e
y HETO 0OPBIBACTCSI HUTh MPOUCXOXKICHHUS. . .» «...3TOT0 YIIPEKA 3aCTy>KUBAET BCE
HAaIlle €CTECTBO3HAHUE)» — KaK HE3HAHHE €CTEeCTBA, T0OABUM MBI.

CornacHo 3akony [Ipupoabl kKaxaplii 00BEKT, TIoManast B CBOEM WHANBUTY AJTb-
HoM pazsutu (OHTOrene3e) Ha onpeen€HHYI0 BETBb JIpEBa ABOIIOLNU (pUC.
1.5) yckopeHHO TOBTOPSIET UCTOpHUIO pa3BuThs BeTBU Beero Buaa (PUJIOrenes).

DTa ucTopus 3aJI0KEHA B 3apOJIbIlie Ipapoja BeTBU. Bes ucTopus 3BONIOINUN
OT OJTHOKJIETOYHBIX IO COOTBETCTBYIOIIUX YPOBHEW OpraHu3anuy 00bheKTa B 3a-
POJIBIIIIE COXPAHSAETCS B BUJIE TEHOB JI0 OTPEEIEHHOTO BpEeMEHH U TpaHCchopMu-
pYETCs, COBEPIIECHCTBYETCSA CKAYKOM Ha pa3HbIX 3Tanax 3Boirounu EEE.

HeobiTue ctpykrypHoii KKK-rpanbio (IUCUMIUVIMHOW MaTepuu) OKaiM-
JIsieT Bce 1ouist u30bITKa 00beKTOB ObITHSI. HenoctaTok (BHe nosne) pacnpoctpa-
Haercs B OM u B3aumopeiicteyer ¢ BHue nomsimu npyrux oonektoB. HedobiTHe
paszensieT U XpaHUT UX OT aHHUTWIISIUU. VppanmoHalbHOCTh OECKOHEUHOM TTy-
OMHBI KaXXJIOTO CJI0S1 KOHTUHYYMa OOBEKTOB HE MO3BOJISIIOT UM aHHUTHIIMPOBATH
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[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

JTa’kKe B TOUKE «COMPUKOCHOBEHUS» U3-3a HEIOCTXKUMOCTH €IMHUIIBI C IBYX CTO-
POH.

B ctpyktype 3anoxena pusnuka u punocodus JIrooBru 00bekTa K camomy cede,
K BXOJISIIMM U K OKPYXKaloIUM o0bekTaM. JIro0oi 00BhEKT caM UIleT B ceOe JaH-
HBI BHJI paBHOBECUsS KaK MEPBbIi MpUHIHMI cBoero OblTus’. CornacoBaHHOE
paBHOBECHE MOICPKUBACTCSA FAPMOHHUEH.

EauHUIEI pa3HBIX HppAIMOHAIBHBIX YPOBHEHW HMEpPApXUU HEOJHOPOAHBI. 13
cornacoBaHHbIX 00beKTOB (0,(0)1) BRICTpOEH OJHOPOIHBIN CBETOHOCHBIN 3(PHp.
B nr060i#i cpene ecTb pa3Hbie yCIOBUS PACHONIOKEHUS pa3HBIX 3JIEMEHTOB IO Me-
CTY U BPEMEHU 260./1104UU, TIO3TOMY CpPE/ia OJHOTO YPOBHS, 0OHOPOOHAA NO CO-
cmaey eOuHuY, MOX}cenm CMams HeOOHOPOOHA NO YPOBHAM: UEPAPXUU, MeCHLY,
eépemeHu, 3apaody u macce, mo echb no mepe GIAUAHUA €€ ITIEMEHMO08 Opy2 Ha
opyaa.

Jlorema 2. O BXOk/1eHHH B HA4AJI0 AOCOJIIOTA.

Eounuya (OnvH) npedcmasnsiem coboil 06pas @usuueckoeo cmeonio8o2o
cmepoicua 26omoyuu 6ceco Mupa. Abconrom (Ooun), kax eounuya, soupaem 8
cebsl 8c€ becKoOHeyHoe YUCIO eOUHUY NOJSPHBIX 00bekmos Mupa u popmupyem
0001l NONIOAHCUMENBHYIO CPed)y eOUHUY, MAK KaK 001acmb HeOOCMamKa HUKo20a
He npegviuaem obnacms uzbvimka. Abconrom — 25mo ewé u xHcusas (NpupooHas)
cpeda Eounoco Eouncmea Eounuy (EEE), komopas sensemcs 6azou Mupo3soa-
HUSL —paA36UMOLL Cemesoll CUCMEMOLL (Cemblo cemell) NOJISIPHLIX eOUHUY.

Tak, 1orema 2 yTOUHSET U YTBEPXKIAaeT aKCHOMATUKY (pa3a. 1.1).

Jnst nonumanus cpeasl EEE AGcontoTta m000€e KIacCu4ecKoe ypaBHEHUE MBI
MOYEM IIPUBECTH K 00bEMHOM NOJSIPHONW Ka4eCTBEHHO-KOJIMYECTBEHHON KBaH-
toBanHo# (KKK) enmunuie (Mctune), pacnakoBbiBast €€ ¢ IOMOIIbIO airedpanye-
CKUX TIpeoOpa30oBaHuil B CUMBOJIBHOM BHje, He Hapymasi UcTuny AOcosoTa

(1.4):
13 = w,2L,C, = Mt S M _ma _ @ _Ert _logl_ @ (g g
E¢ Fr F Er m T, a*t't

Mexay co0olt eIMHUIBI U UX CPElIbl HAXOISTCS B UEPAPXUUECKOM COIOTIH-
HEeHUH. Bes ux uepapxusi KOJIMYECTBEHHO HMppaunuvoHaibHa. [lonHOTa mepBbIX
¢bopM HAaBOJIUT B MOJHYIO MYCTOTY €CTECTBEHHBIM MOTOK COOBITHM, COBEpIas
KPYrOBOPOT 3HEPTUH, YCTPEMIISISICh K €IMHOM 1IEU — K KU3HU. B pe3ynbraTe Bo3-
HUKAIOT IMCIUIUINHA AyXa U AucuuIuinHa matepu (puc. 1.1). Kak?

Hanpumep, BecescBeTHas rpaMmoTa 1o IUCIUIUIMHE AyXa naHa B Bemax [40].

Ho rpaMoTHBIA 3a1poc co-3HaHHUA'! (B COCTOSHMU ITyCTOTBI «IESHHUS HENES-
HUS» ) JaET ONTUMAJIBHBIA U YCTONYNBBIN 0TBET (KOH [Ipupoapl), KOTOpHI 0OBIY-
HBIM YE€JIOBEKOM BOCTIPUHMMAETCS KaK «aHoMaius». KoH mpupo bl — 3TO TO, YTO
naét AOCOJIOT. 3aKOH — 3TO TO, YTO BHOCSIT JIFOJIA B CBOM MUP MOBEACHUS, MO/~
paxas npupoje. Jlro0ast HecoraacoBaHHOCTh KOHA M 3aKOHA BBI3bIBAET 00JIC3Hb
(pa3pyiienue), pacnaj, Ju00 mepecTpoiky (uepBs B 6abouky). Ho Ha camom

2

10 Kocmuueckuii npunummn xusHu: «Jlenaii, He nenas...» (IMIIHEr0) — 3aKOH paBHOBeCHS B «30.

! HapoHas MyapoCTh TJIACHT, YTO KOT/IA YeI0BEK MOMPOCK y Bora 1yX0BHOTO pocTa, TOT eMy OTBe-
twit: «Het. Jlyx nomxeH pactu cau, a 51, bor, Oyny iuiis noapesath Te0s, 4TOOBI 3aCTaBUTh ILJI00HO-
CHUTbH»
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[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

Jiesie rojiorpaMMa OTBETa M0 TPaMOTHOMY 3aIlpocy CO-3HaHUs yxke ecTh B [Ipu-
pojie: MBI co37aéM 3ampoc U MOJydaeM OTBET MO MEpE HAIIEro SBOIIOIMOHHOTO
pa3BuTHs (HEIOCTATOK BCET/Ia COMTPOBOXKIACT U30OBITOK U COOMBEMCMEyem emy).

A. AxcuunauHa matepuu AucumMnnmHa marepum -sro
KoctnocT WEPAPXUMECKUW NOPALOK aprymenTos cpeg!
401000 nnasmer EAMHOIO EAUHCTBA EAMHALL,
ULy BbIPAKAIOUMH €€ CTPYKTYPY B TPHEAUNCTBE,
AncumnanHa AyXa -sro «30n = Mobose
111 A ANTOPUTMUYECKUA NOPAAOK npupoaHbix
) 1 ONEPALIVIA wap npupoaubimK APTYMEHTAMM,
Npucywmit nobol ecrecTeeHHOR cucTeme.
7040 AucumMnnuna ayxa, OMUBNAR
DA0D0 AMCUMNAKHY MaTepHH, CO3AAET CBETOHOCHLIN
HaPoa MMP NPUPOAB! B Kotne Bbita ABconiora,

Henewnne s poay
B. Aucuunnuna Ayxa
Mepsbie cemn ———flOorocos (o4, =52/, &

":‘:;Zhi (."’;% 74d m\ - m\ :\—/ NS &R{:‘ -

: E\;-\:\:\::\“T::;«-_‘ A\.o -
m v

KOMBUHALIMA OIEPATOPOB
Puc. 1.1. Cpena EEE Mupo3aanus [9]

B co-1ieHTphl mocTynaroT cOOBITHS OKpY’Kalolllero Mupa, a Ha nepudepuu
dbopM, YIIOTHSSICH, BOSHUKAET 00pa3 moBeaeHusi. B pe3ynbTaTe umeeM rojiorpa-
(buyeckyro MociaeaoBaTesIbHOCTh 00pa3og OnnHa— DPupbl— PoHbI— Dinek-
TpoHbl— Hyxkinousl— Atombl— Monekynsl— Kietku...Ocodbu— Buasi—
Ponpi— CemeiictBa— OTtpsigpl— Tunbei— [lapcTtBa. 3a HUMHU clielyeT Apyras
nociegoBareabHOCTh EEE: MHepTHBIE Ta3sl— ['anoreHHbie U XaabKOr€HUHbBIC
HeMeTauibl— AMmdoTtepasie— lllenounozemenbubie MmeTauibl— [llenounsie me-
Tayuibl— Bupycei— baktepun— IIpocteitmme— 300puThi— DBIIIEHOBBIE BO-
nopocii— CuHe-3en€Hble BOAOPOCin... Bcé BcTpanBaeTcsi B 3aMKHYThI KPyr
poJionuii: 3Bé3aHo— MuHepanbHoii— Opranuveckoii— JlyxoBHoOil —
3BE3AHBIN. ..

31eCh BO3MOKHO BOCHPHUSATHE PE3YJIbTaTa TOrO, YTO BOSHUKIIO paHbIIIE U Xpa-
HUTCS B XpOoHUKaxX Axaiu B nmamsitu 3emyid 1 KocMmoca (Miv B TOHKOM U CBETO-
HocHoM 3¢upe EEE). 3nech nucuumimnaa 1yxa pa3BepThiBaeT AUCIUTIIINHY MaTe-
pUH.

PaccmoTpum och mosisipHoro ObiTust OnunHa. OCh JEIUTCS HA TOCJIEBOMAO-
POJHBIN BUAMMBIN TUIOTHBIA (OT 3JIEKTPOHA K ©0) M HEBHIUMBIN JTOBOJAOPOIHBIH
TOHKHUH mepuoab! (0T 31mekTpona k 0), co3gaBast B moiieBoit cpee kaxmoit 1 EEE
Buy u36s1Tok 1 BHe HepocTaToK, rie ob1acms Hedocmamka HUKo20d He Npesbi-

waem obacms uzbpimKa py TF0O00M packiane oeituaia < 1, a = 1,a > 1:
at?*qt?*® =00 =1 = b (1.5)
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[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

Honapuzayua neduitus (b =EEE) B kBaHTOBaHHBIE N0 BBITHS pa3BuBaeTcs
CJIOSIMU MEPAPXUYHO OAHOBPEMEHHO OT eIMHHUIbI K 0€CKOHEYHOCTH M HYJIIO
Ha BHY-I'EHotun 1 BHE-®@EHotun npu ¢opMupoBannu 00HEKTOB Kak 0011as
Hctuna Onuna(l.3) — cymma Bugumoro ¥ HeBuaumoro (1.4). OTKIIOHeHHs pac-
CMaTPHUBAIOTCS HE KaK HapyIICHHE 3aKOHA COXPAHEHUs YPHEPTUH (2 KaK pa3pylie-
HUE).

Emé Cokpar u ero nocieqoBaTeay UCKaIM OTBET HA BOMPOC: MOYEMY OAHO-
poaHbIe cpeabl HeycToHYuBBI? [loueMy HeObITHE HEeycTOUNBO? [ToueMy oiHO-
pOJIHbIE KyOMYECKHEe Cpelbl NpeBpalaioTcs B 1apoBbie? [loueMy BO3HHMKAIOT
HEHTPOOEKHBIE U LICHTPOCTPEMUTENbHBIE CUJIbI? [loueMy HUBUIM3aLUU NIPU OT-
CYTCTBHUH TpyaHOcTel pacnanaroTcsi (ONBITHI C MBIILIAMU U KpbIcaMu?).

Otger. /leso B TOM, 4TO cpejia, COCTOSIAS U3 MACChl CBOMX OJHOPOIHBIX dJIe-
MEHTOB (CTOSTYMX BOJIH-3aps/I0B) HA KOHKPETHOM YPOBHE MEpPapXUH, BO-TIEPBHIX
MHOKHUTCS Y, BO-BTOPBIX, SJIEMEHTHI TATOTEIOT K HEHTPAM MacCC, K CUIIOBBIM JIU-
HusM ["aycca no 3akonam Kynona, Hetotona, ABoraapo. Kaxplii oObekT 3aHu-
MaeT J0CTOIHOE /ISl ce0s, CBOMX BO3MOKHOCTEH MECTO B OJaroAaTHOM CTPOIO
AoOcomtoTa.

OHu e MajlaloT B HUILIU, 00pa3yIoT CEJIU, TOKH, TOTOKHU, TECYCHUS], KBAHTYIOTCS
B (DOpMBI, YCTAaHABIUBAIOT «30J10Thie OTHOIIECHU («30») MO0 KPUTEPUIO YCTOM-
YUBOCTH W omnTuManbHocTh [Ipuponsl [6]. He Bce 00bekThl Ha CBOEM ypOBHE
MepapXuu JOCTUTAIOT LIEHTPA, a 3HAYUT U MecTa «30», BHOCA HETOUHOCTH B U3-
Mepenusi. OTcro/1a HETOYHOCTH B Haykax 6e3 [Ipupoanoit Maremaruku, onpese-
nsseMmoi BeyHOCThIO 1 beCKOHEUHOCTBIO.

1.5. EAMHBINA 3AKOH KBAHTOBAHMUS EEE BbITHUA

Co-1IeHTpBI HEOBITHS B IIIyOHHE Kaxaoro oobekra (1.5) conmpukacaroTcs U siB-
JSIFOTCSI aHTeHHaMu @ = 1. B co-TieHTpbI 110 3akoHy MoHab! (2.1) umu «30» uH-
JTYKTUBHO HABOJATCS 00BEKTHI-3apAIbI-COOBITUS /WU PENUKTHI U3 Bcero OM. B
nanHoMm ciydae eaunuilbl cpenbl EEE, B koTopo# kaxmas equHuUIla criocoOHa

pacnakoBbIBaThbCs coryiacHo ypaBHeHuto (1.4). 1 =(d=1,618) + (b=-0,618...):

= -1 = — = 1 =
©=—g¢7i=1-g= 14 = — o = 1618
+ 1 =1,
1+

1+$=1,618...

Heckonbko HMXkE MbI MIOMMEM: KaK IOJ aAercTBueM 3akoHa Kyiona, nenrtpo-
oexnbix (I1b), nearpocrpemutensabix (IC) cuim BO3HMKAIOT TaHTCHIIMAIBHBIC
CHIIBI, BBI3BIBas BpallleHHe 00BEKTOB B CBOOOJHOM mpocTpaHcTee (puc. 1.8), 00-
pasys HMKJIbI BpeMeHu. [louemy pa30eraroTcss ¥ CMEIIarTCsl MacChI-3apsibl K
KKK-ii nepudepun, ralakTuky, yIJIOTHSIOTCS, MEHASI CTPYKTYpPY OOBEKTOB XO-
noaubIM cuHTe30M (1.12). Kak Bo3HUKaeT pe3yabTaT rapMOHHH M CITUPAITh COOBI-
TUM, CITUH C €r0 AJIEKTPOMArHUTHBIMU CUJIOBBIMH JIMHUSIMU MEXKY CEBEPHBIM U
I0’)KHBIM TMOJISIpHBIMU notocaMu. CTpykTypa Mupa MeHsieTcsi, CyMMa dHEpruu
Buy 1 BHe nosiel 1e10CTHO HapalMBaeTcs B OOBEKTUBHYIO MacCy, pacliupsis

npoctpanctBo EEE Mupa, a ux npousBeieHue paBHO MUHYC €IMHULIE!

(—d)7td' = —1. | 3akoHsl KBaHTOBaHU Mupa
Cucrema
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[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

(-d)"+ ¢*=M, Bpemenem, Beunoctsro — «30»  (1.6a)

ai—quepa+ai CerofHsa — at+13aBTpa Qa; CerogHs __
= = 2,618... (1.68)
Q| Ceropus @j—1Buepa
’ / L-"I.'EEIE:I"CIH-\——_.__‘___‘_&
CBGEOAHEH BONMHa F\\ cHaTan CTORYaA BONMHA 2y =2qr = gt rz
HeaocraTak—"7

3aKoH aBTOTPO(HOTO MUTAHUS B CO-LIEHTPAX PUTM OJIUH OOIIUH /I BCeX 00b-
ekToB. DPopmyna «30» (1.6B) B cumBoNIbHOM dopme Bompoca «?7,618...» maér
sBosronnio ipu 1, a mpu 0 gaét nHBOMIOIMIO. 3aKOH paBHOCHIIEH (hopmyie Buepa
+ Ceroans = 3astpa uiu beuio + Ectb = byner naér KKK BeiHOC Macchl M BO
Bue Mup. Eciin Ceroanst nydiie, yeM Buepa, To 3TO 3BOJIIOIHA.

Ecimu Cerogns xyxe yeM Buepa, To 3to muBoronms. Tak ctpources «30».

ai_q1 + a; = az4q — (paapr ®ubonauuwm, Jlroka, brora...tabdm. 4.2)
{ @t 1 orcyna T Qe xax = Aps1 ypa(MOBTOP 1MKIIOB Pric. 1.7 ) (1.7)

Buano u3 (1.5, 1.6) xak nmossipu3aiius 1euT BpEMEHHYIO OCh JKU3HU OBITHS HA
TOHKHUWA KOCMUYECKUNA MUP AyIIH, rae npeodaagaet «30» U UUKINYECKOU OBTO-
PSAEMOCTBIO BEIET K 0ECCMEPTHUIO WM B MUP paciiajia Tel.

BHy auHaMuKy Mbl HE BUJAMM, I7I€ MIOTOK COOBITUN JOJDKEH 3alOJHUTH BHY
mup EEE 06bexToB no 3akony JIto6Bu («30») — 3aKOHOM KU3HH.

3aKoH KU3HH, OTKPBITHIN Puznonorom Kiogom bepuapom rnacur: «Ilocto-
sSiHCTBO (onTuMaabHOCTHL «30» — mo BIOI'y) B coctaBe BHy cpeabl opra-
HHM3Ma ABJSETCH YCJIOBHEM CBOOOIHON M HE3aBUCUMOM KUHID).

Jlorema 3. O 3akoHe KH3HM.

Kaowcoaa pacnakosannaa eounuua (1.4) na ceoém xkeanmosannom yposue
Aenaemcsa Puabmpom, 6bINOJIHAIOUWUM PYHKUUOHATLHO 3AKOH HCU3HU RO KO-
Jauyecmey u Kaiecmaey.

3aKoH KHU3HH €CTh CJICJICTBUE TIpoliecca roMeocTtasa (pasa. 4.1 u puc. 4.1). I'o-
MEO0CTa3 BBIITOIHAET BECH KOMIUIEKC WPPALMOHAIBHOW YCTOWYHMBOCTH, JBOM-
CTBEHHOCTH, JCCATUIHON MEPHOCTH, TOHKOH CTPYKTYPBI M KHCIIOTHO-IIIEIIOYHOTO
Oananca.

1.6. CTATUCTHUKA 3BOJIIOLIUHU PAYHBI, ®JIOPHI

BceoOumii 3aKkoH pocTa MPOCTPAHCTBA COOBITUI B OOBEKTE XapaKTepU3yeTCs
VI |
YUCIIOM TOJISIpHBIX cocTostHuM a = (1.5), a suTponus, cornacHo IlleHHOHY, ecTh

BpeMsi L0gq a'=t, 20e a=2. Jloroc Lo gq= tlat, ectb ToHKas mepa — pa3bueHus
BPEMCHH Ha YHCIIO BO3MOXHBIX COCTOSIHHM, 00pa3yst AM-BapraHT CO3HAHUSI.

B 60-e roast B CoBerckom Coro3e ObLI MPOBEIEH MTyOOKHIA aHATTU3 COCTOSIHUS
dbayHbl 1 iopsl, 1 ormydaukoBad B padore JI. JI. Yucaenko [37]. [Toayuena cra-
TUCTHKA, T/Ie JIoTapu(MBbI Beca, JoraprudMbl JJIMHBI PaBHBI BpeMeHH ku3HU. Ha
puc. 1.2 BUIHO, 9TO npsmble OMHOWEHUS T02apudma pasmepos, rocapupma
8eca u npocmo 8pemMeHU pocma OKa3bl8arOmcsi, 60-Nepabvlx, COUSMEPUMBIMU U BO-
B8MOPbIX NOOOOHBIMU, MAK KAK UMEIOM 00UHAKOBbIU HAKIOH @ = 45 °.
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Log 1L /{—nmuu ” S e P
] qu_mexomnamume PR “+HH— s E] il
A i CLogPer) 1 S e
» x : 1 !
Log,L OMHOCHCTOMHBIE & St i i
; AHUBOTHbIE OTHOOIAHIDMEHHBE 'mlpn? EERHE TR P
pacTeHHd MIKpoguIopa M7 : 8

O0THOKJETOYHbIE T Ronuan sndm

Y
L4

Puc. 1.3. CooTHO1mICHUSI pacCcTOsi-
HHM ¥ IEPUOAOB 00paleHHs IJIa-
HeT B JIOrapu)Mu4ecKoOM Bapu-
anre (Tperuid 3akoH Kemepa 1.9).

Puc. 1.2. DmMnupudeckue
JAHHbIEe Pa3BUTHUSA KMBbIX
opraHu3mos us3 paoor [37].

[ToBTopurcs 3akoH lllenHona. OTMeueHa BceoOIIast 3aKOHOMEPHOCTh Pa3BU-
TUS OOBEKTOB OBITHSA, CTETICHHAs JIOTapU(PMHUUECKYIO 3aBUCUMOCTh JIBOUYHOTO
npoctpancTBa oT BpeMenu: JIOIAPU®M ITPOCTPAHCTBA ecmb BPEMAL.

LogL — LogL -1 (1.8)
LogP Tp

LogL = LogP =T;

[{UKINIHOCTh HOCUT 8ceobwuti xapakmep (1.8) U clocoOCTBYET POCTY MPO-
CTpaHCTBA IO pa3Mepy U Becy. Bpems xxuznu Ty 3ameHeHo Ha BpeMms pocrta Tp,
TaK KakK XOJ] BP€MEHH KU3HU HE OCTAHOBUTD, a POCT (PUKCUPYETCSt KBAaHTOM «30»
(1.6).

Takum oOpazoM, 0OHapyKEHHbIE COOTHOIIEHUS] TOBOPAT 00 OO0IIei 3aKOHO-
MEPHOCTH, COMPOBOXKAAIOIICH Mpolecc 3Boonun Mupa. B pesynprare moiy-
YEeHbI JOKa3aTeIbCTBA, MOATBEPKAAIOIINE TO, UTO MUp co37a€TCsl MHOTOKpaT-
HBIM HAIlJIACTOBAaHHWEM pPa3HOOOpa3HbIX COOBITUN IMKIaMu BpeMeHu (Beuno-
CTBIO). DTH JIAHHBIE MOJKPEIUISIOTCS W IMITUPUKON, TIOJTyISHHON MPU HaOrOIe-
HUM Okaiiirero kocmoca (puc. 1.3). I[TpuxoauTes BCIO HAYKY CTPOUTD Ha MPH-
POJITHOM OCHOBE.

Bce Tesa CosiHeuHOH cucTeMbl, BKIKO4Yass U CoJlHIe, HATJIAHO MOKHO
Pa3MecTUTh HA OHOI MPSAMOIi B TOTapu(MHUYECKOM 1K€ 3aBUCUMOCTH pac-
cTosiHui oT BpeMeHu. CooTHoleHue obparieHus mianet Bokpyr CoJiHia onpe-
JeJsieTCsl U3BECTHBIM TpeThuM 3akoHOM Kermepa, cOryiacHo KOTOpOMY K8ao-
pamosl nepuo008 NPONOPYUOHANbHBL KYOAM OOILUUX NOTYOCEl OMHOCUMETbHBIX
opoum:

M,r3 = t? (1.9).

To ke perieHre Mbl HAXOIUM MPH aHAIKM3€ TOPCHOHHOTO 101 Topa (3.3).

OTtcroaa ecTb BO3MOXHOCTb HOHSITh U IEPECMOTPETh PA3HbIE HAYKH U PETUTUH
JUIS UX €IMHEHUSI Ha IPUPOIHONM OCHOBE. TO €CTh OTKa3aThCsA OT BEPOSITHOCTH,
a0CTpaKIMKy He KOMIIETEHITUH, ONTUPAsICh HA UPPAMOHATLHOCTb, JOCTOBEPHOCTH,
peaNbHOCTh, BEYHOCTh M OECKOHEYHOCTh. MbICTh 0 TOM, 4To COJIHIIE TTOPOIHIIO
MJIAHETHI CBOEH CHUCTEMBI, SIBJISIETCSI OTBETOM Ha MPOUCXOXKIECHUE KOCMUYECKHUX
ten u Bceenennoit. [lnanersl, co3peBasi, MpeBpaIiaroTcs B 3BE3/bI, 0TOpACHIBasI
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MACCMBHOE BEILIECTBO B KOCMOC, I'JIe BOJIa OKEaHOB IJIAHET MPEBPAIIAlOTCs B KO-
METhI, @ MATEPUKHU — B ACTEPOU/IBI. . .

Poxnennie ConHIEM IIJIaHET, IO aHAJIOTUU aHAJIOTUNA CO BCEM >KUBBIM, TOBOPUT
camo 3a ce0s. Katactpods! koraa-to 6pu1M Ha 3emMiie pu poxaeHUN MepKypus
WM OT MajieHus actepouioB. [lepBoe MOKHO MPOCUUTATH U COMTOCTABUTH C JIaH-
HBIMH MaJI€OHTOJIOTUHU. OT TOJIYKA aCTEPOUI0B MOKET BOSHUKHYTh PACXOXKICHUE
LEHTPOB M30BITKAa U HEJAOCTATKA MACC 3€MJIM, OKEAHOB, aTMOC(EPHI, CIOCOOHBIX
BbI3BATh I[yHAMH, MTHOBEHHOE 3aMep3aHue (Harnpumep, MamMoHTOB Cubupu...),
U3MEHEHHUE OPOUTHI.

['eonornueckue uccnenoBanus 0a3UPyOTCS HA TOM OCHOBaHHUH, YTO MOJIOJIbIE
MOPO/IbI TOJTHUMAIOTCS U3 TIIYOMHBI U3 CO-IIEHTpA MOCJE YIUIOTHEHHS, a CTapbie
CJIOM JIEKAT Ha MOBEPXHOCTH, WIH Nepudepun.

['unoTe3a poxxeHus IIaHET, pocT UxX [21] 1 Bcex Ipyrux 0ObEKTOB B CO-LIEH-
Tpax, U3MEHEHUs U pa3dpoc MaTepuaia IJIaHETHON 3BOJIOLUU B KOCMHUUYECKOM
IIPOCTPAHCTBE BHOCHUT 3HAYUTENIBHYIO KOPPEKTUPOBKY B UMEIOIIEE MUPOBO33peE-
HUE.

Hrak, Buy u Bue sHepruu noasipHbIX 0JI€i 3eMJISIH HApaAIIUBAIOTCS IUKIIaMU
BPEMEHU B IPOLECCE BpalleHUss OOBEKTOB BMECTE ¢ 3eMiIE B CBOOOIHOM IPO-
cTpaHcTBe KocMmoca. KBantoBanHas «30» mMacca M — cymMMma B3auMOJAEHCTBYIO-
IIUX 3apsI0B, CONPSHKEHHBIX M0 3HAKY YMCIia U 3HaKy crerenu (1.6, 4.1).

3HaK yMcJa (YUCTOro CJI0BAa) CUMBOJIM3UPYET KBAHTOBAHHYIO MOJISIPHOCTD 3a-
psaa, 3ayMaHHOTO (MBICJIbIO, CJIOBOM U JEJIOM) II€JIbI0, aKTUBHOCTBIO.

3HaK cTeneHM CUMBOJU3UPYET POCT BPEMEHHU Pa3BUTHS, aKTHUBALMH, pa3apa-
YKEHUs1, BIOXHOBEHUSI I Pa3pyLLIEHUs LETOCTHBIX CETEBBIX MACC MJIU TaLECHUS.

[Ipu poxxnennn oobekta [Ipupona popmupyer minazeHia B COraacuu ¢ co0oil.

3aTeM CIeIyIOT JEJOBbIE IICUXOJIOIMYECKUE, TICUXOCOMAaTHYECKUE, TICUXUYE-
ckue u ap. B3aumonencteus ¢ OM. OO0bEMHBIE 3apsapl U3 Touek X=Y=/=1
cpenbl EEE criocoOHBI B3anMO/1eCTBOBATh CBOCH KOHCTPYKTUBHOM MacCOM IO
3akoHaMm Hptorona u Kynona. Tyt ecTh uHTEpEpeHIMS BOJIH MO MECTY U Bpe-
MEHH, CIIEKTpajibHas (GUIBTpALIKs 110 STAIOHY, MBICIIE00pa3y, O aCCOLUAIIH pe-
30HAHCA U MOI00u.

B co-1ienTpax 00bekTOB GopMHUpyETCs 10 ero 3ampocy (puc. 1.7)rinodyna u-
muaapuueckor JIHK, xak ucropus xu3znu o0bekta u chepuueckas JHK, raoe
CTPYKTYpBI COOBITUH CMEIIAI0TCs K nepudepun, TpaHCPOPMUPYETCS C TPOHUK-
HOBCHMEM JIPYT B JIpyra B aJICKBaTHOE COCTOSIHME X0JIOIHBIM cuHTe30M (1.12).

3akon «30» (1.6) kak ocHoBa KKK u :ku3HeHHOTr0 moBe/leHHsI 00beKTa B
[Ipupone, kKak HPABCTBEHHBIM 3aKOH B JIOOOM OOBEKTE BBIpAXKAECT 3aKOH
m00Bu'?, Bee 00bexThl IIpupoasl aBTOMATHUECKH TPUAEPKUBAIOTCS TOTO 3a-
KOHa.

12 Uiseectunl 6marogaps B.H. JIémuny «Tpu 3akona runepoopees» (1998), Jlorunosy [l. u coaBTopam
«CunepoOopeiickas Bepa pyccoB»/Coopauk 2002. — 400 c.
1. «MHoxamuecs anbTepHaTUBBI (0OBEKTHI) CO3AI0T MPOCTpaHcTBay. [IpocTpaHcTBa 0e3 00bEKTOB
HeT. Kaxxaplii co3peBIIMi IETOCTHBIM 00BEKT CIIOCOOEH co31aTh cede MoJ00HbBII 00BEKT.
2. «I'my6unsl conpukacaroTcs». COMpUKOCHOBEHHMS TEPEAAI0TCS 3TAJIOH Yepe3 POI0OBbIe KaHAbI.
3. «Mepa COnPUKOCHOBEHHS €CTh JH000BbY, WK «30» HEMOCPEICTBEHHO PE30HAHC B CO-LICHTPAX.
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TonbKko YenoBeKy JlaHa cBo0oAa BbIOOpa B OTHOIIEHUAX. CaM 4eioBeK pelaet
CBOIO CyZIb0Yy — cTaTh emy YenoBekoM KocMoca, MeTh BJIacTh HaJl CBOUM TEJIOM,
YKUTh BEUYHO WJIM OCTABAThCS KOCMO-TIJIAHETAPHBIM JKMBOTHBIM JIeTrpaiupys B 00e-
3bsiHy. OOIIECTBO CIIOCOOHO BOCIUTATh M 00pa3oBaTh M3 KOCMO-TUIAHETAPHOTO
YKUBOTHOTO rajlakTudeckoro Yesjgoeka, HO JIsl 3TOTO OOIIECTBO JIOHKHO BHEI-
PUTHh COOTBETCTBYIOIIEE 0Opa3oBaHue /il ce0s U cBomx jaereil. OOpa3oBaHue,
KOTOPO€ CMOKET HAYYUTbh UX OBITh CHACTIIMBHIMHU.

Cuactre 370 BOBMOKHOCTD ctaTth cO00M. A BBICIIIEE CHACTHE — CTATh CO-
ool BMecte ¢ akueHToM MbI. MBI 10 cBOeMy IpeaHa3HAYEHUIO TPUBS3aHbI K
poJly, MECTy M BPEMEHHU U CO3/aHbI MO TOJOTpadUIECKOMY ATANOHY, KOTOPHIHA
HaM TepeAaJId 10 HACJIEACTBY POAUTETH. YMEHHE OOoJbIle OTAaBaTh TOTO, UYTO
€CTb, 4YTOOBI OOJIBIIE OJYYUTh TOTO, YETO HET — NPUHILIUI NpUposl. MbI 3HaeM,
YTO MPUPOJIa — OTKPHITAsA KHUTA C KPUTEPUEM YCTOMYMBOCTH U ONTHUMAIIBHOCTH
«30». 1 B HEl HET TailH.

TaiiHa BOZHUKAET TaM, TJI€ HaJ0 CKPBITh )KaJHOCTb, KOPBICTh, HEBEKECTBO, HE-
JIOCTATOK MHTEJUICKTA, KKy BJIACTU U MPEBOCXOACTBA HAJ APYTUMHU.

[To3naTh 00BeKT, Mup, Mupo3aanue, AGCOIIOT, 3HAYMUT 3arjISHYTh B TTyOUHY
ucropuu, rne EEE odhopmieno «30», u camo «30» cocrout u3 EEE (pazn. 2.1).

1.7. OBPBEKT U ABCOJIIOT ot bora (Oxuna)

Temnepp, UCXOIA U3 AKCUOM H TOTO, YTO CKa3aHO BBIIIE, Mbl MOKEM JaTh XapaK-
TEPUCTUKUA OOBEKTOB.

- OOBeKT npeacTaBiIsieT co00M 711 CyObEeKTa TPU COCTOSHHUS: IIpeaAMeT ¢ BHy
1 BHe nosiem, npoliiecc u siBJICHHUE.

LlenTphl (CO-IIEHTP) KaXKAOrO MO 00BbEKTa SBIAIOTCS MPUEMHOW aHTCHHOM
JUTsl ipuémMa coObITHA B BUIE Bcero Muposnanus.

[Tepudepus kaxaoro o0ObeKTa ABISCTCS MEePEAAOIICH aHTEHHOU, BBITIOJIHSIO-
el nepeaady ceoero Bay cocrosiHus Bo BHy mosne AGcomoTa.

- bonbine 00BEKTHI CTPOATCS ABTOMATUYECKH M3 MaJIbIX TOJISIPHOM COOPKOIA.

- OOBEKT ecThb 3apsi rojorpaduueckoil Macchl YHEpruu coObITHE OM.

- OOBEKT CIOUCTHIN, MHOKECTBEHHBIH, UMEET MOJISIPHYIO HepapXui0 00BEMOB.

- OOBEKT UMeeT EMKOCTh C IBYMSI TIOJSIPHBIMU MOJ0caMu B «30».

- OH nmeeT Buy (MHUMBIN U30bITOK) 1 BHE (IeHiCTBUTENBHBIN HEAOCTATOK),
KOTOPBIE MOAXOASAT APYT K APYTY KaK KJIIOY K 3aMKY.

- O6bekT umeeT IM-00pa3 aBTomMaTa, BXO/I, CETh MaMSITU U BBIXOJ.

- l'onorpaduueckas cTpykrypa — 3TajnoH o0beKTa nepeaaéTcst Mo HACIEACTBY .

- OOBEKT MPOKMBAECT HEOOXOAUMBIN OMBIT, il cOObITHIE OM.

- OOBEKT UMEET JIBE CIIUPAIH COOBITUI HUITUHAPUUECKYIO U CPEPUUECKYIO.

- OOBEKT UMeeT COOCTBEHHBII KBAHTOBAHHBIN, JUCKPETHBIN CIIEKTP YACTOT.

- [ImoTHOCTH BHY monst o0bekTa hopmupyercs 3a cuét Bakyyma Bae moss.

- Bakyywm ecth BHe sHeprus oTpuniatenbHON Macchl 00BEKTa, pa3pekEHHOE CO-
crosinue cpeasl EEE, oTpaxaromiee snepruto Bay noseit oo6bektoB Mupa.

- [Ipomnoe xonnyecTBO 00BEKTA BCErla COMPSHKEHO C OyAYIIUM KaueCTBOM.

- HeGpiTue ecth npoBogHUK U HOCUTENb S3HEpruu ObiTust EEE.
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1.7.1. 3BEPKAJIA B IIPUPO/IE.

HcTopus 3epkait yXoIuT B Aajekoe npouuioe. BoaHosas Teopusi, B OTJIMUUE OT
KOPIIYCKYJIIPHOM TE€OpHUM, pacCMaTPUBAET MEXAHUYECKOE CONPUKOCHOBEHUE U OT-
paXxeHHE CBETa OT MOBEPXHOCTH OOBEKTa Kak BOJHY. B OCHOBY BOJHOBOM Teopuu
ObLT 1OJI0KeH mpuHLuI [ tolireHca, CoriacHo KOTOPOMY Kax<aasi TOUKa, 10 KOTOPO
JOXOJUT BOJIHA, CTAHOBHUTCS LIEHTPOM HCITyCKaHUsl BTOPUYHBIX BOJIH, & OTHOAroIIas
ATUX BOJIH JA€T MOJIOXKEHUE BOJIHOBOTO (PpOHTA B ClIEYIOUINI MOMEHT BpeMeHu. C
nomoltikko npuHImMna ['rolirenca Obut 00bACHEHBI 3aKOHBI OTPAXKEHUS U MpeIoMIIe-
Hus. OJJHAKO HUKTO HE pacCMaTpUBAET HEMOCPEICTBEHHOE COIPUKOCHOBEHUE AD-
COJIIOTA C KaKIbIM OOBEKTOM Yepe3 UX CO-IICHTPBHI.

Jlorema 4. IlepBblit 00bEKT — 3TO BbIBEPHYTHIN HAM3HAHKY AOCOJIOT.

Buy none Abcomoma ecmv cosoxynnocmo écex Bue noneil écex oO0vekmos
Mupa, a E2o Bre none ecmo cosokynnocms 6cex Bry noneii 6cex o6vexkmos Mupa.
Co-yenmp kastcoozo obvekma ecmov npuémuas aumenna OM, a nepughepusi 06-
exmoe nepeusnyyaem OM u camux cebs 6nosb 6 OM (puc. 1.4).

Co-11eHTpBl 00BEKTOB 3€pKaIbHO MPUHUMAIOT cocTosiHue AOcomora u OM,
r7ie KaXblil 00BeKT 1715 Ipyroro oobekTa sBisiercs 3epkanoM. Cornacuo Llpu
Aypobunsio «Mbl BCETo JIMILb aHTEHHBI, KOTOPBIE JIOBAT cO001IeHUsT MUpoBOTo
Pazymay. @usnka npoliecca nepeusnydeHns BbIMJISAAUT CAeAYIOIUM 00pa3oM.
AOCOIOT UHIYKTUBHO HABOAUT CBOE COCTOSIHUE B CO-LIEHTPHI OOBEKTOB. A Tie-
pudepus 0ObEKTOB MEPEU3NyYaeT UX M3MEHEHHBIE COCTOSHUS, CBOWCTBEHHOE
uM. YucToTa mepeusinydeHusl 3aBUCUT OT KayecTBa OObEKTa-3epKayia (OT Yu-
CTOTBI, TO €CTh OT CIIPABEIJIMBOCTH U HPABCTBEHHOCTH, CO3HAHUS U MHTYHIIUH).

B 4enoBeueckoM colMyMe 3TO KauyecTBa JOCTUTAKOTCS ¢ MOMOUIBIO TEXHOJIO-
r'vil BOCIUTaHUsI U 00pa30BaHUs.

Co3nanue uaeaqbHOM 3€pKaTbHOCTH HCKYCCTBEHHOI'O OOBEKTa 3aBUCHUT OT
TEXHOJIOTMH. B TeXHUKE 3TO JOCTUTaeTcsl MyTeM IITU(POBKHU 3€pKajl U HAHECEHUS
HaIlbUICHHEM OJIHOPOJIHOM CTPYKTYpbI Ha OAHY U3 CTOPOH. COBpEMEHHBIE TEXHO-
JIOTUU ITO3BOJISIOT BBIATH HA OYEHBb BBICOKUI YPOBEHb TOHKOCTH HAIBUIEHUS OJI-
HOPOJHOTO MeTajuia cepebpa win anroMuHus. Kaxaas nplIMiHKa MeTalia oTpa-
KAET U Mepen3ilydyaeT MHAYKTUBHO HABEJAEHHOE OKPY Kalolllee MPOCTPAHCTBO BO
BCE CTOPOHBI OJIMHAKOBO. B OCHOBE BOJIHOBBIX MPOIIECCOB U SIBJICHUN OTpaxke-
HUS, JIeXKaT poliecchl Audpakuuu (orudanue, NorioueHue) 1 UHTepdepeHIuu.

B Ouonoruu uaeanbHas 3epKaIbHOCTh 00bEKTa 00eCleuynBaeTCsa B IMpoliecce
HBOJIIOIMU YTOHYEHUEM Pa3BUTHS OPraHOB UYBCTB, UTO (DU3UUYECKU BbIPAKAETCS
B Pa3BUTHH CNELIM(PUYHOCTU UX YaCTOTHBIX XapaKTEPUCTHUK.

1.7.2. AGCOJIOT

JlunaMuyeckasi CTalMOHapHOCTh (yCTOMYMBOCTh Mupa) oOecriedynBaeTcs Io-
CJI€ €ro pa3BopoTa 0e3yCJT0BHBIM 3aKOHOM COXpaHeHusi JHepruu OnuHa, Bce-
o0mieit kouBekuuel sueprun EEE. Mup, oqHaX 1l pOAUBIINCH U3 HEOBITHS, pac-
HMIMPUIICS A0 OECKOHEUYHOCTH Ha OCHOBE MPUHIUIMA 000U U CTall CTallMOHAp-
HbIM (puc. 1.4), To ecTh CBEPTHIBATHCS YXKE HE OyIeT.
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A — oobémuas cpena EEE nonspHbeix 00beKTOB B 00bEME AOcomtora, Mupa.
b - MHOroCnOlHasA cTpykTypa 00bEMHOIO 00bekTa ¢ BHe u BHY mossimu.
B — (a30Bble OTHOILIEHUS MOJIAPHBIX MOJIOCOB K C€0€ U K APYTHUM OOBEKTaM.

JlanbHeilmas ero 3BONIOLKA CBs3aHa ¢ ero BHy TpaHcdopmaiueil coriaacHo
JUCUUIUIMHE MaTepud M JAMCLMIUIMHE AyXa. TOPCHOHHBIA KOJOBOPOT TOpa OT
HEr>HTPONUU CO-LIEHTpA J0 SHTPOINUU Nepudepun nepepadaTbiBaeT XOJIOIHBIM
CUHTE30M mocTynuBiue ronorpadguueckue coosituss EEE OM, To ecth AM-M
3aKOHOM KBaHTOBaHUA U «30» (Tadm. 4.1).

Jlorema 5. O uppanHoOHAJIbHOCTH AOCOJIIOTA U €r0 00bEKTOB.

Abcontom — 3mo uppayuoHaivHas eOuHuya ObIMus, co0epIHcauias 6cto OecKo-
Heunyro 2nyouny cioucmoix IM cped (38yuawux, céemsuyux, MolCaawux, Oeti-
cmeyrowux mein) 8 kaxcoom obvexkme Mupa, 20e usHanka eOuHUYbl ecmv UPpa-
yuonanvroe 3navenue 0,(9) ;0 unu 0,(1), a usnanka wyns 0,(0) ecmv b6eckoneu-
HOCMb.

Takum 06pazom, KocMUYECKHE OOBEKTHI TI0 3aMPOCY MOJHOM MyCTOTHI CO-TICH-
Tpa aBTOTPO(HO MPUHUMAIOT dHEPruto coobiTHii OM (pa3a. 1.4), ux MmoaspHbIC
3apsAbl CMENIAOTCS K epudepuu U TaM OHH TPaHCHOPMUPYIOTCSI, TUIITHUE pa3-
PYIIAIOTCS UK BBIKUABIBAIOTCS M3 OOBEKTOB KaK OTpabOTaHHBIN Oamiact B 00-
MEHHOM TIPOIIecce, TaK KaK He BIUCHIBACTCS B KBaHTOBaHHYIO (hopmy [Ipuponsbr.
DJIeMEHTapHBIM 3apsIOM U3TYyUCHHUS SBIIICTCS SJICKTPOH ¢ dHepruel B 1B u ero
dbopmbl Tabm. 2.3. B KaXI0M MPOMEKYTKE MEKIY CIOSIMH «MATPEIIKN CIIUBA-
I0TCS JIBa MoJitoca: nepudepusi Buy oobekTa u co-1ieHTp cienyriiero Bue o0b-
€KTa, CIOCOOHOTO K aBTOTPO(PHOMY ITUTAHUIO.

KocMuuecknit 00beKT ¢ aBTOTPOGHBIM PEKUMOM MUTAHUS KW B Palo, a BbI-
BEPHYBUINCH 110 CBOEW BOJIE HAM3HAHKY, BKYCWJI nepudepuel mioja 1, 3arjoTuB
€r0, CTaJl )KUBOTHBIM CYIIIECTBOM C JIOTIOJTHUTEIIbHBIM TeTepOTPOPHBIM PEKIMOM
nuTaHus (Tak caM ceOs U3rHa U3 pas Ha 3eMITIO).
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Jlorema 6. O pa3BuTHHM CO-LEHTPA B ApeBe AOCOII0TA.

Obvexmul Mupa 6 meuenue HCU3HU NOCMOSHHO HAPAWUBAIOM YUKIAMU 8pe-
Mmenu ceou Buy co-yenmpor IM-1i mxanvio /[HK (sB1eHuEe HersuTpOonun). Mx By
2oi0epaghuieckoe NPoOCMpaHcmeo 00HOBPEMEHHO U3NYHAlom uepe3 nepughepuio
UBTAUUKU POpM (S6lIeHUe IHMPONUU) Ol COXPAHEHUSL CB0e20 KB8AHMOBAHHO20
«30» onmumanbHO20 U YCMoUuyu8020 COCMOSIHUAL.

byaem pasznuuath sHepruio HejocTaTka BHe monsi, koTopas yaep)KMBaeT B
KBaHTOBaHHBIX pamkax «30» cBoé BHy miuoTHOe mosne
(puc. 3.5) ¥ Ty U30BITOYHYIO SHEPTHIO, KOTOPYIO MPUXO-
JTUTCS U3ITy4aTh JUIsI COXpAaHEHHs] KBaHTOBAHHBIX, YIOPS-
JIOYEHHBIX U HACTPOEHHBIX HA AOCOII0T hopM, TOA0OHO
3Bé3naM. PaccenBaemyro aBTOTPO(HYIO 3HEPTrHIO O0b-
€KThl BOCCTAHABIIMBAIOT MOJHOCTBIO YEpe3 CO-LEHTPHI.
VYnopsinoueHHasi, yncras U HacTpoeHHass BHy cpena co

2SR~ BPEMEHEM CTaHOBUTCS TOM PE30HAHCHON 0a30i, KoTopast
Puc. 1.5. JIpeso aKTUBHU3UPYET MHEPTHHIE (POPMBI O MX UYYBCTBEHHOIO
Ku3uu Mupa. coBepieHcTBoBanus (puc. 1.1...1.5).

Bces uppanmonanbHas cioucTasi TiyOnHa Kak1oi (GopMbl HAMOJHIETCS CBeE-
ToM (paszz. 3.7). DTOT mops oK Aa&T MpeIcTaBIeHuEe 00 00bEKTaX C PACTHTEIbHON
OCHOBOW «BEYHOT'O JIPEBA», COCTOSAIIEIO U3 HAKOIUIEHHBIX BPEMEHEM Haciea-
CTBEHHBIX MPU3HAKOB. A YyXX UTO M3 3TOTO MOJIYYUIIOCh, HE 3arjsijibIBas B Iy-
OuHy cepiana, OyJeT BUAHO Yepe3 3a/JepP:KKy — rucTepe3uc BpeMeHH (paszen
3.11), xora HAIUIACTOBAHHBIC CETOAHS COOBITHS B CO-TICHTPAX JIOCTUTHYT ITEPH-
bepuu oo6bekTa. [loaToMy 11e71€C000pa3HO, TPOKUBAS MOMEHT «3/1€Ch U ceiyacy,
MOMHHUTH O TOM, YTO UMEHHO B 3TO BPEMS MbI CO31aéM ITOM MUTATEIILHOU Cpeoit
cBOE OymyIiee, XOTs MOKa U HEBUIMMOE JIMYHO JIJIs Hac.

B pesynsrare y apesa'® Mupa (puc. 1.5) ecth 06pa3oBaTeIbHbIE CO-LEHTPEI —
POJHUKH, YCIOKHEHHOE NMomo0He «kKaMOuion?, Kyia HaBOJATCA MHAYKTUBHO HE
TOJIBKO TOJIOTPaMMBbI — MTaHOpPaMbl TOHKOM DM snepruu codsituit OM, HO U re-
TepoTpodHas YHEPTHUs, KOTOpasi TpeOyeT 3aTpat aBTOTPO(PHON IHEPTHUH.

Mg cTankuBaemcsi ¢ OOTBIITMM KOJMYECTBOM HETPUBBIYHOTO JIJIsl HAC TTIOHUMa-
Hus. Jlo6aBuM U TO, 9TO BCE €CTh 3aps] aCHMMETPUHU, BCE €CTh JAUMOIb. «Bcé
ecmb dHepeus» (npeBHUe, orel CepanuoH), «scé ecmsb muicavy (I'epmec), «scé
ecmwb yucnoy (ITudarop), «ecé ecmv ym» (Haucon). «Bcé ecmov osuocenue» (I'e-
PAKIJIUT) KaK IPOILIECCYAbHBIN IOUCK, CTPEMIIEHHE K PABHOBECHIO, BCE €CTH TOP™>,

13 Bumumoii nnmrocTpanueli KBaHTOBAHHOTO ITpUpocTa B [Ipupojie ¢ TeueHneM BpeMEHH SBIISETCS [H-

HaMHUKa HapacTaHHS CTBOJIA JIEpeBa Ha TIOMIEPEYHOM pa3pese.

4Kamomii (ot nat. cambium — 0OMeH, cMeHa) — IIepBHYHAs KHUBas 00pa30BaTelIbHAS PACTUTEIbHAS
OM-TKaHb, Jaroliasi HAYaJ0 BTOPUYHBIM IPOBOISIINM TKAHSIM M 00€CIIeUHBAOIIAs UX TIPUPOCT.

15 Top cormacHo MudonOruy GbLT CHIHOM BEPXOBHOTO 6ora OnyHa ¥ 6OrMHM 3eMIH, BeTUKaHmH Lpo.
B BommebOHOE cHapspkerne Topa Bxomwnmm: mMoioT (BHy kumsmias Heprust Mupa), jkelie3Hble pyKa-
Bullbl (BHEe MarHuTHas sHeprus Mupa, yaepKUBaroIias ero KUICHUE B paMKax JI03BOJICHHOTO), 03
KOTOPBIX HENB3s OBLIO yIepkKaTh PYKOSTh PACKaIEHHOTO JIOKpACHA OPYAUs, U TIOsIC CHITBI (11osic HeOwI-
TS, coequnstomiero Bue u By mosst Bcex 00bexToB Mupa). C packaléHHBIM MOJIOTOM U ITOSICOM CHITBI
Top ObUT IpaKTUYECKH HenobemuM. ETo orpoMHYI0 KOJECHUILy Talluiy 1o HeOy JiBa Ko3ia (e yKIus
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BbIPa0ATHIBAIOIINNA TOPCUOHHOE T10JIe, BCE COCTOUT U3 COOBITHI, HAKOTJIEHHBIX
BpPEMEHEM, U BCE €CTh KUBOE. BCE ecTh, 1o ['eremnto, «mesuc-anmumesuc-cun-
me3» (HalpuMep, eTMHCTBOM CUHTe3a 00BEAMHEHBI S/ U JIEKapCTBO, (opMa U CO-
JepkaHue, 1yX U MaTepus, ObITHE U MBIIUICHUE, CYOBEKT U 00BeKT). B cBoéM
yueHuH 00 uctuHe ['erenb yBS3bIBal B €AMHCTBO TPOUILY «EIUHUYHOEY, «OCO-
OeHHOe» U «BceolIIee», yoexx1as Hac B IIEJIOCTHOCTH U UCTUHHOCTH B TTOHMMa-
HUU KQKJIOT0 MOHSTHS, BbIpaxkasi ero B cede u s ceosl.

AGcomoT, co3aaBasi HaC, BHOCUT B HAIlIM CO-IICHTPBI CBOM U HAIIU BECTHU CO-
npspKEHHO 110 COBECTU. B 0MONIHEHNE K 3TOMY MBI BBOJIUM B KpecT Oosiee 0000-
MIEHHOE CUCTEMHO-KOHTEKCTHBIC BBIPAKECHHS JIBYX OPTOTOHAJBHBIX Tap IMOHS-
TUH, B BUAE CUCTEMBI Me3UC-OPMOmMe3uc-Cutnme3s, 8bi3vl6as 6paujeHue CUCmembl
u popmupys mpemwto pooogyto ocs (puc. 6.1) 1o BepTUKaIU U TTyOUHE.

U Tak, Bc€ conpsiKEHHBIE TE3UCHI, BIUIETASICh B POJIOBYIO YIPSIKKY, APYT 0€3
npyra He cyuiecTByeT. Kax/piii 00beKT MoJIIpu3yeTcs Ha CBOEM YPOBHE UEpap-
XU U 3aHUMAET CBOE MeCTO Ha 3emJiie Wwin B e€ riayOuHe, B aTMocepe Uiu B
KOCMOCE, TO €CTh KaK HY KHBIH 3apO/IbIlI Ha ApeBe 3Bomonuu (puc. 1.5).

Urak, TBopen (OnunH, AGcomoT, Alax) MposiBISET ce0sl dHcuvim 00bEMHBIM
00beKmom eOuHuyel ¢ Heucuepnaemolu OecKoHeuHOUu SHepeueli B TPEX OCAX
(XYZ=13=D + ¢ = 1,618...+(-0,618..)). C punocodhckoii TOUKH 3peHHS OOBEKT
cymiectByeT B Buje KKK nmpenmera, mpouecca v aBiaeHus, rAe KaxIAbli MPEIMET
B HEM €CTh CIMHMIIA C TTOJISIPHO PACITAKOBAHHBIM ITAPAMETPUICCKUM CBS3YIOITIM
MPUHIIUIIOM, TOJISIPHBIM 3apSA0M, COAEPKATEIbHON (OPMOM, MapaMeTpUIeCcKOoM
dbopmyioit (1.4) aTroma. .., MOJICKYJIBI. .., 3Be3bI. ... B IIpoliecce yIIOTHEHUS 1O-
nspHbIXx BHYy 1 BHe nosniell o0bekTa y Hero Bo3HukaeT cootBercTByromas KKK
CBSI3U, CTPYKTYpa, TeMIIeparypa, Temrnepament (Tabi. 5.5), Bc€, 4To HEe MemaeT
eMy ObITh B TapMOHUU (MHIYKTUBHO-EMKOCTHOM, BUAMMOMN U HEBUJUMOM, OPTO-
TOHAJILHO-COMPSIKEHHOM, BOTHYTO-BBITHYTOH. . . ).

1.8. TOUKA OTCUYETA PA3ZBUTUA MUPA

[TorennmanbHas sHeprus o0bémuol equrnnel 16 = 13=0,(1) = 0,(9). EE€ co-
LIEHTpP, KaK U BCsKas ITyCcTas MOJHOTA, HEyCTOMYMBaA. HacToTa B CO-LIEHTPE €1u-
HUIbI paBHa OeckoHeuHocTH T = o = 1/(t = 0). Heycmoutuusocms cunzynapnozo
HAua1a Ha4a BEI3BIBACT HOIAPU3AYUI0. AOCOIIOT €IUH, HO MYCT, MOJISPHOCTHIO
Ha Bue u BHy, Ha paBHOBenukue HemOCTaTOK U30BITOK OH cO3MaéT B OOBEKTHI,
00BEMBI, OKOEMBI U TIpOUYEE Pa3HOOOpa3ne, a 00BEKThI, 00bEMBI, OKOEMBI BOCCTA-
HaBnuBaOT EEE AGcomtoTa B BUE MEIOCTHBIX COIEepKaTeIbHBIX (hopM. Bokpyr
ocu EEE AGcoiroTa BO3HHUKAIOT KU3HB POPM, UX PUTMBI, BSI3H, CBsI3H. JleiicTBHS,
B3aMMO/ICHCTBUS, OMEHUE, TPOHUKHOBEHUE, YMHOXKEHHUE, COTIPSIKEHUE.

u uayknus). Eciu Top nporosiogancs (MMest MOITHBIN 3aITpoC HEIOCTaTKa B KAKJOM CO-IIEHTPE 00b-
eKTOB Mupa), OH MOT 3aKapUTh KO3JI0B ceOe Ha yToIeHue (M MPOTJIOTUTh BCeMH 00heKTaMu Mupa B
BUJIC BECTH - COBECTH). UTOOKI MPOJIOSKUTE YTh, BCE, UTO HYKHO OBLIO caenaTh Topy, Tak 3To Oiaro-
CJIOBUThH OCTAaHKU KO3JIOB CBOMM MOJIOTOM (MTHOBEHHO BHECTH DHEPTHUIO COOBITHSA), M OHU Cpa3y XKe
BOCKpECaJIH B IEJIOCTH U COXPAHHOCTH, TIPH YCIIOBUH, YTO X KOCTH (TOJIOTpaMMa COOBITHSI) ObLTH HE
TPOHYTHI. B ckoOKax JaHbl aBTOPOM MHTEPIPETAIIHA MU(DOIIOTHIECKUX TIOHITHH.
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[ToTeHnManbHAST SHEPTHS CAUHUIIBI HPU UHOYKMUBHOM HABEOCHUU JCITUTCS
Ha BHy u BHe mons mapameTpudeckux COOBITHH, COXpaHsis €IUHUILY B CO-IICH-
Tpax. Jlajgee 0ObEeKT HapaluBaeTCss U MHOKHUTCS MMyTEM HAKOTUICHUS ITHX COOBI-
TUH B Tee 00beKTa, HAaUMHAs ¢ CO-TIeHTpa. Tak, HeObITHE CO-IIEHTPOB HECET TO-
JSIpHOE OBITHE, COXpaHss MEXK]Yy YaCTIMHU COCTOSTHUE ONTUMAIBHON yCTONYHBO-
cti. EnquHuma monspusyeTcsi B «30J0TOM OTHOIICHUWY, Te Mpou3BeicHne BHy
1 BHe mosisi paBHO MUHYC €IMHHUIIE, & ©X CyMMa COOTBETCTBYET KBAaHTOBAHHOM
macce M (1.6). Mcxomusiii monsipabiii Mup (1+1) yxe BbIpaxaet Maccy, cymma
paBHa 0, a pa3HocTb — 2. OT noJisipu3anuu HeObITUS BOZHUKAET OOBEKT OBITHS.

Puc. 1.6 noxasvl-
gaem Kax, omkyoa u
Kyoa  pazeusaemcs
mup Abconroma. OH
pa3BUBaETCS B YCJIOB-
HOM TOJIOKUTEIBbHOU
mapoBoit odjacTu cu-

A

SRTENce n

BRYTPERNLe Boae
|TARRREN Eu!-l

w
N et uTEa

1 CTEMBI KOOpJWHAT
Eq=1=wllC=""="2227.0;  m=EzL=Ert XYZ 10 CLeHapHIO
Puc. 1.6. Tlpupoauasi cucTeMa KOOPAUHAT U €€ IHePrusi. «30»u 3aKOHY aHaJI0-
® — Dpommonus Mupa. B — DHeprus CJI0MCThIX YPOBHEH ' aHAJIOTHN.
--- - OTpHIIATENbHbIE 00JIACTH, OTCYTCTBYOMmIas B [Ipupoe; Becs Mup ectsb co-
== - [OJIOKUTENbHAS 061acTh AGcomoTa (IIpuposs); ~ BOKYIHOCTH  00BEM-
=» - HalpaBJieHue pa3BUTU AOCOIIIOTA. HbIX €IMHULL, BJIOKCH-

HBIX Jpyr B JApyra.
MBI Takke JIOIyCKaeM, YTO YeJIOBEK — ATO TOXKE COBOKYITHOCTh OOBEMHBIX BIIO-
YKEHHBIX €IMHULl OPTaHU3Ma, OPraHOB, KJIIETOK, aTOMOB, HYKJIOHOB, 3JIEKTPOHOB U
T.A. Tak KaKk «Ipupoaa He TEPIUT IyCTOThD», TO MyCTOTAa — €CTh NPUEMHAsS aH-
TEHHA.

Jlorema /. O nonoxcumenvnoit oonacmu pazeumusn Aoconrwma.

Y Abcontoma nem obaacmu ompuyamenvhsix yucen. McxoOHot mouxou om-
cuéma ssnsemcs 0ovémnas eounuya cpeovl EEE. Pazsumue ¢popm Mupa npouc-
xooum 6e3 Bonvuioeo 63pwvlea, nymém napamempuueckou noaapu3ayuy eOuHuy
HeObIMuUs U HOC1e006AMENbHO20 HAPAUWUGAHUA UX 6 NOTONCUMENbHOU 00/1a-
cmu cex mpéx opmo2oHanbHblx Koopournam (puc. 1.6) no axcuome M.B. Jlomo-
Hocosa 4 —BATOM W 3aKirodaeTcs nossipusanus Heowvitust B beitre npu pa3Butumn
AGcodmora.

1.9. ClIMPAJIX BPEMEHU

IIpu4uHOii BOBHUKHOBEHUSI HHAMBUAYAJIbHOT0 BPpeMeHH 00bEKTA SBIIACTCS
Macca, €ro MeCTO W BpeMsl BpAIlleHUS B CBOOOJTHOM IMPOCTPAHCTBE, T/I€ €ro COo-
nenTp HakaruBaeT KKK Mepy npoctpancTsa (puc. 1.7) corilacHO HaTypajabHOMY
pamy: ;41 = a; + ay, vae ay =1 AGcomora (1.10)
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B IIpupoae kaxmaoro o0wekTa cymectByet ase cnupanu JHK: mumusapude-
CKasl, KOTOpasi XpaHHUT MaMsITh UCTOPUH Pa3BUTUA 00bEKTa U chepudeckas (puc.
1.7), xotopas popMupyeT o0BeKT 1o €€ nmpodheCCUOHATIBHONU MPHUHAIJIEKHOCTH,
3a1aBaeMoit caMmuM AOCOJTIOTOM IO MECTY U BPEMEHU POKACHUS O0BEKTA.

V8 .9

Qo = @y + Ay = V7

N V6

Vi N5) v3

Qrs1

a, =1 Tl a, W /3| 'ﬂ"ﬂ"ﬂ'ﬂ‘m’ﬂ

OpToroHaneHble OauH Karter paseH eguHuue. OH MHAYKTUBHO C KaX/AbIM HOBbIM

TREYrO/IbHUKH UMKNOM HABOAMTCA B CO-UEHTPE B BHAE CHEPUYECKON cnmpani
Mudaropa, ¢ CoBbITMIH ABCONIOTA M ONMUETBOPAET COBOM B KNETKE HOBOE
HPRAUMOHANBHBIMH COCTOAHME BCEro Mupa - INemMeHT ucropum Mupa.
HateHuaMu A Apyrue Katet u runoTeHysa NpeAcTasAT cobo
FUNATEHYIR U £ MCTOPMIO COBLITHIT, HAPALWMBABMYIO B KaXKAOM CO-LEHTPe
Karerva, NS Kawaoro o6vexTa B euae chepuyeckoro cnupanm AHK.
opmupyreT AHK -1 Ha nepudepum 06vexT TpaHchopMupyercs,
HHAHHARHYECKUE YNNOTHAGTCA Ha OCHOBE PA3BUTMA XONOAHOIO CHHTE3a M
H chepuyeckme npuobpeTtan HeoBXOAMMbBIE YepPTbl M CBOMCTBA.

CAURAMM NAMATH. 003 . Uunmnapuueckoe AHK namati o6pasyertca B AAPbILKE.

Puc. 1.7. AnropuT™M KBaHTOBaHUS MHAMBHUIYaJILHOTO BPEMEHHU U IIPOCTPAHCTBA

1. Inauaapuyeckasi CUpaib — 00pa3yeTcsl B CO-LUEHTPE MOJBUKHBIX SPbI-
HIeK KJIETOK, a 3aKperuigercsl HiynajiblaMu Ha nepudepur. YyBCTBUTENbHBIN
LEHTP CNOCOOEH XpaHUTh, (POPMUPOBATH, 3aIOMUHATH, BOCCTAHABIMBATh, BOC-
MPOU3BOJIUTH HCTOPUYECKHE CBSI3M HYKJICMHOBBIX KHCIJIOT, 3aKpy4HMBasiCh B
dbopmy rimodynsl JIHK oTpuriatensHoi crinpanu3aiuei.

E€ orpuniarensHyro cimpainzaiuio, CKpyTKy MOKHO MTO3HATh MPU CKPy4HBa-
HUM BEPEBKHU C OJHOTIO KOHIA, MPUBSA3aHHOM C Jipyroro. OcnadbTe HATSKEHUE
CKPYYEHHOM BEPEBKM M BO3HUKHET 3aKpyurBaHKe €€ B 00paTHOM HaIlpaBJICHUHU.

2. Cepuueckasi cnupaJib — MATACTCA aBTOTPOPHBIM HABEACHUEM CIIOMCTHIX
COOBITUI B CO-IICHTPBI, OTKYAa COOBITHS CABUTAIOTCA Ha PUKCUPOBAHHYIO «30»
nepudepuro, TpaHCHOPMUPYIOTCS TaM XOJIO0AHBIM cuHTe30M (1.12) u uznydarotr
U30bITOYHBIE (POPMBI, BhIpaxasi CBOE€ NoJIsIipHOE oTpakeHre B OM.

3.Chepuueckyro cnivpalib Bbl HE YBUIUTE M3-3a TOHKOCTH Tojiorpaduieckoin
dbopmanin OM AOcosntoTa 1o MecTy U BpeMeHH ku3Hu. OHa eCcTh MpUYMHA XO-
JIOJTHOTO CHHTE3a Ha niepudepuu Kaxxaoro cios oobekra 10/2 cuctems (puc. 1.7)
B MecTe yruioTHeHus mace. E€ peanbHas ¢opmariust nepenaéres mo HacleCTBY.

Cry1méHHOCTb U pa3pekEHHOCTB MOJIEN CO3Ja0T NOJISIPHBIN NOTEHIMA pa3HO-
CTH CTOsTYeH BOJIHBI. JIMHEHHO-BpalaTeIbHbIC IBUKCHUS TPUBOASIT OOBEKT K MH-
JYKTUBHO-EMKOCTHOM CHUPAJIEBUAHON CTPYKType. B KOHEUHOM HTOTrEe, eanHuIa
(Touka) crocoOHa PaCKPBITHCS CHIION BOJM 00BEKTa MO 00pa3y 3ampoca Mpupo/I-
HOTO KOMIUIEKCHOTO TPYITIOBOTO 00BEKTa-KOHTypa-Topa. Eé paumoHanbHasa oc-
HoBal0/2-ii cucremsl B iudpax 432 =36 -12=3 -9 16=27-16 = 42 - 33=2*. 33
=48-9, 18 :24=24 -9/0,5 = 24 -10/0,(5), onupasicb Ha cTtepkeHb 0,(5) 0KUBISIET
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IIUKIJIAMH MY3BbIKQIBHBIX ¥ CBETOBBIX OKTaB 36MHOW M KOCMHUECKHid Mup (pasy.
5.1.1), popmupys gacel, cexyaasl B 10/2-dhopme.

1.10. IPUYUHA BOSHUKHOBEHMUS BPAIIIEHUSA

PaccMoTpum 00BEKT, COCTOSIIIMI U3 MacChl 00BEKTOB-3apsi10B. Eciiu 1ieHTphI
Macc Buy u BHe nonieii coBnaiarot, To 00beKT HaxoauTes B «30» UK B paBHO-
BECHH, TO €CTh B TTOKOe. [Ipu OTCYTCTBHHU COBMAICHUS BOSHUKAET BpaIllcHUE
BEKTOp ABMkKeHUs (majgeHue B «30»)
WJIU HaIpPsDKEHHE, €CJIA €CTh COMPOTHUB-
JICHUE JIBI>KEHUI0. TepMoIMHaMuKa,
IJIOTHOCTH U Temmneparypa T.
(p/K) - (Vm =V/Ny) =T,

V = 13- 066M POPMEL

V/N,=V,, — HopMa MoJsipHOTO 00BEMA.

p’k = py - HOpMma naBneHus puc. 1.8.

k = 1 + ¢? const bonbMana.

b — nenTpobOeKHbIE CUTTBI.

_ / LC — uenTpocTpemutenbubie cuibl. 1]

7 e ez w2 — nasnenue 1B u IC cu.

NCBM-unaykius coobiTuii BHenHero

Mupa. BekTopsl IBUKEHUS BXOIAIIUX OOBEKTOB MPU KBAHTOBAHHOM YCTONYH-

BOM U ONITUMAJIBHOM XapakTepe ux GopM, KBaHTOBaHbI KpuTepreM «30».
Pacxoxaenue 1EHTPOB MacC y BCEX BXOASIIUX OOBEKTOB BBI3BIBACTCS JICH-

ctBueM BcTpeuHbiX LB u LIC cun, BeIHYkas ABJICHUE OPTOTOHAIBHBIX TAHTCH-

nranbHeIX cull TC u Bpamienue. [letictBue na ece exooawue (N) 3apsaovt oovexma

npoucxoaut Ha ocHoBe cuil Jlopenna-Kynona Fy, = Fpc. (puc. 1.8)

Fy =Y, Ery = mv?n; =v5-107% [0y 200 (112)

N — wucno cpepuueckux cnoée n; uppayuonanrbHou cmpykmypvl obvekma,
VMHOJICEHHOE HA YUCTO JJIeMEHMOo8 8 Kaxcoom cioe. Paznocme snepeuu (O-§) =

(1,618...— (-0,618...)) =5 soipabamvisaem 3apsd E; - i uz écex N anemenmos,
PACHONONHCEHHBIX 8 0OBbEKMe HA PACCMOAHUAX T

YHuBepcaabHbIN XapakTep BUHTOBOT'O IBUKEHHUS B CIUIOIIHBIX Cpe/laxX Mpu-
poJibl, B €€ TPAHCIIOPTHBIX KaHallaX, B Oprannu3Me uenoBeka. «Poct MHOrmx
KpUCTaJUIOB, (hopma MakpomoJiekys 6enkoB u JIHK, dopma ciupanbHbIX ranak-
TUK U ... HanoMuHaeT popmy Buxpei» (O.A. I'opees). [Ipu reomerpuzanuu
CTPYKTYpP €CTh KBAaHTOBBIE CKAUKOOOpa3HbIE MEePEeX0 bl B IUHEHHON BUXPEBOM
nBouuHou cucteme (011+001 = 100), (0111+0001 = 1000). 3TH nepexoapl OT-
paXeHbl B MY3bIKQJIbHBIX U CBETOBBIX OKTaBax Kak mpomnycku aues (pasza. 5.1.1).
B 10/2-ii cucreme, Hao00poT, B iepexoze oT 8 k 10 HemoCTaéT MOJIHOTHI YPOB-
Hell. [Toaromy B Tabnuiry MenneneeBa BHOCATCS SJIEMEHTHI 7S 3aIT0THEHHS
Buy nozeit popm B Buze 8 a3, 4To BBI3BIBACT JOMOJIHUTEILHO 00pa3oBaHue 8-
MIEPEXOIHBIX METAIJIOB OJTHOTUITHOW BaJeHTHOCTH (pa3. 3.5).

3M —cunosbie n
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Uppanronansueie DM coObITHS, HaBeIéHHbIE B CO-IICHTPAX, €CTh KOJIJICKTHUB-
HBIE 3apOJIbIIIN WHIYKTHBHO-EMKOCTHBIX TOJIOTpPAaMM B BUJE TOYEUHBIX KPYTro-
BbIX MMaHopam coObITuil. [TonHas sHeprust AGCOII0Ta COCTOUT U3 BCeM BXOSIIEH
noteHuuabHOU U kuHetnueckoil KKK sneprum texymux macc. Ero HapamuBa-
I0TCSI CO-IIEHTPHI BCEX 0OBEKTOB, TaK KaK Tyjla HAIIPaBJIeH MOTEHIIUAIbHBIN BEK-
TOP 3aIpoca ATUX MAaCC COrIaCHO HEYCTOMYMBOCTHU ITyCTOTHI (BBIOOP O€3 BhIOOpA)
WJIM 110 BBIOOPY CO-3HAHMS IIPU BBICOKOW CTENEHU CBOOOABI M CUJIBI BOJIH. Y Kax-
JI0TO 0OBEKTa €CTh CBOE BpEMs LIMKJIA CBOE MHANBUAYAIbHOE BPEMS XOJIOIHOTO
cuHTe3a, cBost uctopus U ceo€ JIHK. Bpamenue ciocodcTByeT npuémy coOBITHIA,
XOJIOIHOMY CHHTE3Y COJAEpXaHUsl COOBITHUH, POCTYy OOBEKTa, €ro Pa3BUTHUIO U
MOABEMHOMN cuiie. XOJOJHBIN CUHTE3 BO3HUKAET Tpu AM NpOHMKAIOIIEM B3au-
MojeicTBuM BHe noseit AByx coObiTuil A 1 B B HOBoOe 11€710€ 00beKTa 10 ClIeTy-
IOILLEMY CLICHAPHIO:

1,1 _ B+A

B pesynbraTte coObiTe B cknaabiBaercsi ¢ coObiTueM A Ha ocHoBe AM mpo-
HUKHOBEeHHUS B B A Tak, uto A+B = A-B (4.1). DT0T AM-ii 3aKOH HE MPOCTO
MPUBBIYHOE HAM BUJ] C-JIO-’KE€H-U-51 1 YM-HO-)KE€H-U-5, @ XOJOAHbII CUHTE3 J10TU-
YECKOI'0 C-)KEHHUS B KJIETKE, YM€, CEMbE, OpraHU3allii U rOCy1apcTBE. ITO OCO-
ObIil 3aKOH FOMEOCTa3a, KOrja OJHO, CKIaAbIBASICh C APYTUM COOBITHEM, POHU-
Ka€eT B TPEThE COOBITHE, COXPaHss TAPMOHUIO, TO €CTh cooTBeTcTBHE BHE (DeHo)
noJist ceoemy Bry (I'eHo) modto (fanee cBsi3b COXpaHSETCs ).

371ech YTBEPKIaeTCS OTBETCTBEHHBIN 1IETOCTHBIN (PYHKIIMOHAIBHBIN TTOIXO K
MBICJISIM, CJTIOBaM U JieJiaM Jijisi camocoxpanenus (4.1, taoim. 4.1).

1.11. YHUBEPCAJIbHBIN AJITOPUTM PA3BUTHUSA Jdymn u Tena

1.006beKT (ero aHTeHHA, WM CO-LIEHTP) MPUHUMAET MOJISIPHBIN rojorpaduye-
ckuii 3apsg coobituii OM (MbICHb AOcomoTa) «ag»corimacHo «30» 1o Mecry,
BPEMEHH U Macce.

2.HoBoe coOpITHE BOSHUKAET CIIOHTAHHO IO YCJIOBUIO MHAYKTHBHOTO 3ampoca
HEOBITUS CO-IIEHTPA, MOJISIPU3YS €ro MYyCTYI0 MOJHOTY 1o coctosiHue OM.

3.CoBokynHOCTh BHY cOOBITHIT (HOPMHUPYIOT HCTOPUIO OOBEKTA, XPAHUMYIO B
unaunapudeckoi cnupanu JAHK u tpanchopmupyemyro Ha nepudepuro ¢ mo-
MOIIbI0 cepuuecKoil cnupand B MJIOTHOM M TOHKOM BapUaHTE XOJIOJAHOTO
CHUHTE3a.

4.Crniou coObITHI chepruecKkoi Crupanu cumewaromces Ipyr OTHOCUTEIBHO
Ipyra u Ha nepudepuio, a TaM TpaHCHOPMUPYIOTCS B IUIOTHYIO XMMHUYECKYIO
Mmaccy. Tak 00bekThl (0yIb TO KJIETKA, OpraH, OpraHu3M, IJIaHETa WM 3Be37a)
pacTyT, pa3BUBAIOT CBOIO CIIENUATIBLHOCTh IO MECTY, BPEMEHH U Macce, MEHSIOT
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XOJIOJHBIM CHHTe30M cTpyKTypy (1.12), BRIOGpackiBast®

M30BITOYHBIX UCIIOJIB3YEMBIX pabounx (Gopm.

5.00bekTUBHAs cpefia co3/1aéT B CO-IIEHTpe rojiorpaduyeckyro kaptuny OM u
Ty PO EeCCUOHANIbHYIO PYHKIIMIO TI0O MECTY, BPEMEHH U Macce, KOTOPYIO TpeOyeT
oT He€ OnKaiiias npodeccuoHanbHas cpejia (IpeaHa3HaAuYCHHE).

6.Mup oOyuaer cam cedsi uepe3 CBOU BXOJAIINE OOBEKTHI U CHHTE3UPYET CO-
OBITHSI, BHOCSI B X CO-LIEHTPBI CBOE HOBOE KBAHTOBAHHOE COCTOSHHUE.

7.Bny cpen 00bexToB nerictByroT KKK «30» b n LIC-cun Kynona-HeroTona.

8.HetictBust LIb u LIC cu u kputepust «30» BBI3BIBAIOT: - TOTCHIIMA PA3HOCTH
neporo tuma (I[IP1-twmma),- kommnpomucc Ban-mep-Baanmsca B pagmanbHBIX
HaIlpaBJICHUX,- PACXOXKIECHUE LEHTPOB MACC B KAKJOM KBAaHTOBAHHOM BXOJ-
IeM 00BEKTe, -pacX0oXkJICHHUE IIEHTPOB Macc B mosie poautens (1.11).

9.Pacxoxnenue 1meHTpoB Macc B cpene pazBoaut yriotHéHHY0 KKK Bry
Maccy (MOJI0KUTEIBHYIO YacTh MOJIEBOr0 3apsiaa) u Bue Maccy (oTpuaTesibHyo
4acTh MOJIEBOTO 3apsiga) 00bEKTa, YTO BHI3BIBACT TAHTECHIIMATBHOE JIBUYKEHUE He-
JI0CTaTKa B U30BITOK, UJIM M30BITKA B HEJIOCTATOK —BEKTOP MajieHusi B «30».

10.9Heprust pa3HOCTH LIEHTPOB Macc BhI3bIBaeT noctosinuyto TC cummy Bpaiie-
HUS BXOJSIINUX 00BEKTOB BOKPYT CBOEH OCH U BOKPYT OCH POJAMUTEIIS.

11.ITP1-tunal’ cnasnusaer Bech BHY cocTas 3apsa10B 00bEKTA, BBI3bIBAS B HUX
00I1I1Ee OPTOTOHANLHEIE TAHTeHIUANbHbIe cuibl [TP 2-tunalé,

12.«IToneITkW» BRIpBaThCs M3-1oa AaBiaeHus L[b u LIC cun TmeTHsI.

13. Mepa «30» coxpansieT KBaHT (opMbI Ha Tpanulax Bae u BHy mosnei.

14. Cunel Jlopenua-Kynona matomar ece exooswue N 3apsaovl oovekma, 6vl-
pabamuieas unmeepan TC uz ecex N anemenmos (1.11, Fy = Fr¢).

15.Pacxooicoenue yenmpos macc Buy u BHe noneit o6vexma BbI3bIBa€T Bpa-
IICHUE, a BPAIlIEHHE B CBOIO OYEPE/b B3bIBAET OPTOTOHAIBHBIN BPAIICHUIO BEK-
Top criud 1 DMCJI, BeIpaBHUBAIOIINE CYMMAapPHBIN CITUH O0OBEKTA.

16. CeBepHBIi moJIIOC 6a30BOT0 0OBEKTA, UM CITMH )(HEI0CTATOK) €CTh IOJIIOC
xouseprenuuu 1P 3-tuna?®, a 105kHbIi (M30BITOK) — IOJIIOC MBEPTEHIINM.

17. Bpamaromuiicst 00beKT HaOUpaeT COCOOHOCTh CTaTh POJUTENEM, CO3pe-
BaeT U POXKIAET MOAOOHBIE ce0e 0OBEKTHI B UETHIPEX OPTOTOHABHBIX 00JACTAX
HKBATOPUATBHON 30HBI TOMUMO H3JIyYeHHS] NU30bITKA SHEPTUU (SHTPOIHH).

18. Co-11eHTpBI 4-OpPTOTOHAIIBHBIX JKBATOPHAIBHBIX CEKTOPOBZ! CTaHOBATCS
MECTOM 3ayaTusi, a Cpella BOKPYT TATOTEET K ATUM YETBIPEM IIEHTpaM 3adaTws,
KBaHTyeT 00bekThI oy nevicteuemM b u [{C cun 1o kommpomucca u «30».

13 ceOs1 PHEPTUIO TPYOBIX

16 [Ipomecc BBIBOZIa OOBEKTOB U3 yTPOOBI 3BE31BI BIUSET HA COCTOSHUS OMoc]ephbl BCEX POKIEHHBIX
3Be3foi (ComHIlem) TutaneT. B pesynbraTe cMelieHnst OpOUT U pe3KOTro TOMYKA, TUTAHETa MOXKET JIH-

IIUTHCS HA BPEeMs CBOEH aTMOC(hephl U IONAcTh B OTPHUIIATEIBHYIO 00JIaCTh TEMIIEPATYP (270°C).

17 TIP 1-Tma —noTeHIMaNbl pa3HOCTH IUIOTHOCTH MeXILy BHy u BHe moneM o6bekTa.

18 TP 2-THma —OTeHIUAITBI Pa3HOCTH TUIOTHOCTH, BhI3biBaroImii TC y1st BXOISAIIMX 00OBEKTOB.
YCrun — nuHEHHBI THPOCKONMYECKUI BEKTOP TPAaBUTALIMOHHOTO TATOTEHHS K LIEHTPY MPapOIUTeIs.

20 TIP 3-TMna —[OTEHIUAN Pa3HOCTH IIOTHOCTH MEXKIy TI0II0CAMU KOHBEPIeHIMH (CEBEp) U TUBEP-
TeHITNH (FOT) — CTIHH.
21 YeThIpe OPTOrOHAIBHBIX CEKTOPA 000CHOBBIBAIOT OPraHM3aIMIO YETHIPEX PYKABOB TAJIAKTHK.
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19. BuyTpu OyayLiero poauTens’2(HanpuMep, 38e371561) GOpMHUPYeETCsl STAJIOH
3TOr'O POJUTENSI— CEMS, HOBBIM OOBEKT, KOTOPBI HAXOJUT MUTATEIBHYIO CpEy
B POAUTENIE, POKIASCh KAK OCIIMIIIATOP HA €ro nepudepuu.

20. Kaxxziass n3 BO3MOYKHBIX HOBBIX (hopM OyJieT HapacTaTh A0 KpPUTUYECKOU
Macchl, 4TOObI BbIpBAaThCA HapyxKy. Co3peBLIMI B pOAUTENE A0 KPUTHUYECKON
Macchl HoBbIl 00BEKT «BBIOpackIBacTCA>Sy) poauTeneM Bo Bre mup.

21. Poxnenue HOBBIX (hOpM B LIEHTpe AOCOIIOTa BBI3bIBAET paz0eranue raiak-
THK.

22. AGcomoT BeIOpachiBaeT coObITHS U3 cBoero BHy Mupa B cBoit Bue Mup (B
CO-IIEHTPHI HEOBITHA Beex BHyY mosnelt Bcex 00bekToB Mupa).

®dakTryeckd MyHKT 21, mOBTOpsIs MyHKT 1, 3aMbIKAE€T JaHHBII AJITOPUTM.

Pa3Butne 00beKTOB HIET N3HYTPU. OOBEKT HA (POHE COOBITUIA, TOCTYIAOIINX
yepe3 co-1eHTpsl cpenbl EEE, nenurcs Ha ABe 00JacTH: O M MOCIIE CBOETO MC-
XOZHOro cocTossHUA. B o6nacTtu «10» hopmupyercs ToHKOE Tesno Mosnoaou [y
1o 00pa3y Tena, a B 00JIaCTH «IIOCIIE» — TEJIO M0 3TAJIOHY-CEMEHHU.

HeoOxoaumo MoHsTh, YTO yenavie 00BEKThl (€AUHUIIBI) cO cBoMM BHy u Bhe
110JIEM MOTYT B CBOOO/IHOM IIPOCTPAHCTBE IEPEMELIATHCS, BPAILIAThCS TOJIBKO BO-
KpYT poAuTens, B ero BHe elcTBUTENBHOM MOJIE.

AJITOPUTM CTAHOBHUTCH YHUBEPCAJbHBIM IOJIMTOHOM Pa3BUTHS MePaAPXHH
PO/IOB, MPOLIECCOM BEYHOr0 Pa3MHO:KeHHUs1 00beKTOB Mupa B cO-LeHTpax u
pa3JioxkeHus1 MX HHEPTHBIX (opm Ha nepudepumn.

Tak, xuBble 00BEKTHl MHpa HAYYMIIHCh TBOPUTH €051, HE TOJBKO JIJISl CO3/1a-
HUs cBoero BHe «renay, HO U, 3ariabpiBas B Oyayliee, MEHSITh CBOM OJICSIHUS Ha
0osee yo0HbIE TyXOBHO-HPaBCTBEHHBIE «OACKIb». 1 ¢ KaxIbIM «1epeoieBa-
HUEM» OHHM Hay4YHJIUCh UCKATh U HAXOAUTh ceOst 00jiee COBEPLICHHBIMH.

UYenorek ¢ 6071b11101 OYKBBI — 3TO BEHEI] HE TOJIBLKO 36MHOM, HO, IIPEXKIE BCETO,
KOCMHUYECKOM 3BOMIOMH. UeoBeK He TOJIbKO MOBTOPSET OO0 IBOJIOLINIO BCETO
Mupo3nanusi, HO ¥ pa3BuBaeT cam Mup U3HYTpH.

1.12. BA3BI ®A30BOM 3BOJIIOIINN CO-3HAHUS

B co-11ienTpax 00bEKTOB 3alIOMHHAIOTCS pa3inuHbie (Da30BbIE IHEPTUU COOBI-
TA 10 MecTy U BpemMeHu OM «HOYb-yTpO-A€Hb-BEUEp», «3UMa-BECHA-JIETO-
OCeHb». Tak CO-IeHTPHl 00BEKTOB Mupa mUTAIOTCs pa3IuyHON (a30BOM dHEP-
TMEH IUPOTHO-CE30HHON U3MEHYMBOCTH. B T€X WM MHBIX pacdy€Tax Mbl OnUpa-
eMCs Ha TOT WM WHOM auanazoH (a3. HakomeHue KBaHTOB MOTEHIIMAIBHOM
sHepruu (a3 (tadsn.1.1) npupoaHbIX COOBITHI BO3ZHUKAET B MPOIIECCE BpPaAICHUS

22 JlaHHBIH aTOPUTM UILIFOCTPUPYET YTBEPKAEHHUE, 9TO 3BE3IbI POKIAIOT ITAHETHI CBOEH CHCTEMBL.
DTO0 cornacyercs ¢ MpeooKeHUueM, 9To B «yTpode» 3se3abl (ComHia) 3peet tianeTa (Bynkan). Ta-
KO OCHWJIISATOP BIUSAET HE TOJBKO HA 0cOOYIO (hopMy ABIDKEHUS Omrbkaiieil uranetsl (Mepkypus),
HO U Ha MHTEP(EPEHIIMOHHYIO0 KapTHHY BOKpPYT 3Be3bl (CojIHIAa) U Ha 4-pa30BOC M3MEHEHUE TIOTO/IbI
Ha 3eMJie B Te4eHHe OJHOT0 00opoTa 3Be31bI (27 auei — 06opoT ConHIla BOKpYT CBOEit ocH) [4,
ctp.185].

23 He MCKIIIOUEHO, YTO MEHO3 B JKEHCKOM OPraHHU3ME, 3aBEPILAIONINICS 00pa30BaHUEM SHIIEKICTKH U
TPEX MOJSAPHBIX TEJEl, MPEACTABIIICT COOON HE JIBa TOCIICIOBATEIBHBIX JEICHUS (KaK TEOPETUICCKH
OnUTO IpeanoiokeHo A. BelficManoM), a e AMHBIN TTPOIIECC Pa3MHOKECHIS (IEIICHUS MAaTEPUHCKON
KJIETKH Ha 4-OPTOTOHAIIBHBIX CEKTOPA).
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JIyHbl BOKpyT 3eMiin, 3eMJIM BOKPYT CBOEH ocH ¥ BOKpyT CoJIHIIA, BpallleHHs I1J1a-
HET, 3BE3I...

s Teopernueckoro onucanus [Ipupoas! dha3 ucnonb3yercs MpUHIUN 0a30-
BBIX Mep Thna S = ¢, £2, +e, +4, £5, £8, £10, £12, £16, +£20, +7, KOTOPHIMU
MOXHO KaK-TO OMHUCBHIBATH COOBITHS HUPPALMOHATBHBIMU MOJUHOMAMH. [[UKIIbI
BPEMEHHU BHOCST B CO-LIEHTPbl KBAHTOBAHHYIO SHEPTUIO BOJHOBOTO IOJIEBOTO

+1
npoctpancTBa S+ | Ha ocHOBe 6a30BBIX Mep S, 0XBATHIBAIOIIUX BECh CIIEKTP
OM B EEE.

Tabmuua 1.1
da3oBble xapakTepucTuku passutus I[1B 6a3 u mep

Jlnanason a 7 a, t#t| II-B nuana3oHbl 3BOIIOLIMOHHBIX U3MEHEHUN (a3:

1+1 0-2 JHaIa30H Bcero AOCOII0Ta B €r0 0OBEKTOB,

1+ 0-1 nuarma3oH Bay-Buae most coObITus-Mpicin AOGCoIoTa,
242 0-4 4-e opTOTOHAJIbHBIC (Pa3bl CII0S B IIUKJIE COOBITUH,
ete 0-5,4 BeToBOE 1oJie equuuinl 5.0, 5.1,5.2,5.3,5.4,

4+4 0-8 oKTaBa BajentHocTH (£1, £2, £3, +4, £5, 16, £7),

5+5 0-10 koHTHHYYM 10/2 cuctemsl (1,2, 3,4,5,6,7,8,9),
10+10 0-20 MOJTHBINA [UKII CMEHBI COOBITUN Pa3HBIX KAYECTB,
45°+45° 0-90° MOJIOKUTEIbHBINA CEKTOP KOOpAUHAT AOCOIIOTA,
180°+180° | 360° MOJTHOTA YTJIOBBIX N3MCHCHHUH.

3aBHUCHMOCTH BO3HUKAIOT U3 0a30BOI OCHOBBI caMoii equHuubI cpeasl EEE. B
Tabn. 1.1 cBegeHbl OCHOBHBIE BapUaHThl 0a30BbIX KOHCTAHT MPEIBAPUTEIBHBIX
Mep KBAaHTOBaHUS U (PU3MKO-MATEMATUYECKOE MPEACTABICHUE UX AUANa30HOB.
Bce oHM HaChIIIEHHBI TPOIIECCOM UX IBOJIIOIMOHHBIX (DA30BBIX MPEe0Opa30BaHUIA.

@da3pl OTUX COOBITUI HAKJIAALIBAIOT CBOM OTIEYATOK HA BUIMMBIC U HEBUIU-
Mble (TEMHBIE) (OPMBI MATEPUU U PHEPTUH, HA OPraHU3aLUI0 CBOOOIbI U3MEHE-
HUs, IUHAMUKY KBaHTOBaHus (opm, B Tom unciie u Ha JJHK. KBantoBanue npo-
UCXOJIUT B TMPOIIECCE UHIYKTUBHOW 3alMCH COOBITHIM M UX JaJIbHEHIIEeH TpaHC-
dbopmarniu Ha niepudepun KBaHTOBaHHBIX (opM. Bee aTu 3amucu coObITHi exe-
CEKYHIHO (B CEpJIEYHOM LIUKJIE), €XKETHEBHO, €KETOJIHO, OT KU3HH K JKU3HU I0-
BTOPSIFOTCS, HO TIPU 3TOM OTJIMYAIOTCS MHIUBUAYAIbHBIM 3TUKO-HPABCTBEHHBIM
(romeocra3zom) prucyHkoM 4.1, 4.2 KOrepeHTHOCTH BCKPBITOMY IO MECTY, Bpe-
MeHU u Macce coobiTuid. llenoctHocTh 0ObekTam naét eqununa cpeasl EEE B
«30v.

Ipuunbbl quana3ona ¢as c kamepronom 2433=432 I'n, rne 2+3=5:

+$p*! nopoxmaeT HaTYpaIbHYIO HOISAPHYIO €AUHUILY (b N o H==1;

«1» conepkut B cedbe Bech MoJsipHbIi Mup «+1», auanazonom (0...2);

«2» OpOXKIaeT OPTOroHAILHOCTH 4-Ga3 B cioe 212, unu (0...4);

«4» opopmisiet B 10/2-i1 cucteme oktassl (a3 444, umu (0...8);

«5» mopoxKAaeT CTEPKEHb 1es1ocTHOCTH U3 (ha3 5+5 (0...10), rae«10» aexuT B
OCHOBE MaciTabupoBanus ¢Ga3oBbeix mporeccoB B 10/2-i1 cucteme.

«10» mopoxaaet nBaauarepuyHbiidi Koa nHKoB — u3 10110 (0...20);
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«e» ecTh BHe mpocTpaHcTBO Beex BUI0B eaunuil (2.10), oOpazoBaHHOE BpeMe-
HEM, KOJI HaTypalibHON KoHCTaHTHI exe (0...5,4...), TIle MOKHO OTMETUTD 3eJé-
HBIH 1BeT ramMmsl 5,4 X104 B 10/2-i1 cucreme;

«T» KOJI YIJIOBBIX (a3, KBaHT BpeMeHU B paauanax u3 ntn (0...27), rpagycax
180°4180° (ot 0° mo 360°) n oproronansHOCTb 4-90°= 23x32x5 (Ta6n.5.1);

«E» xon sHeprum onpenensercs pa3HocThiO E, ospimuaTEepmus (0-.. 2E);

KOJ CMBICIIOBOM raMMbI (ITOHSTHE =+ JOMOJHEHHE B KOHTEKCTE MOJIHOTO MpH-
POJIHOTO JMaNa3oHa), e nonHas sueprus ostus (E = mv?) pasHa npousseie-
HUIO MOTCHIIMAIBHON «M» U KMHETHYSCKOH «V2 (3.14...3.20,5.2) , a v — ecTh
Mepa MPOCTPAHCTBEHHO-BPEMEHHBIX HUPPAIMOHATIBHBIX CTPYKTYP.

llosenenue uemvlpéx munoe a3omMucmvlX OCHOBAHUL 8 HYKIEUHOBbIX KUC]IO-
Max CéA3aH0 C YUKIUYHOCMbIO UHMeP@EepeHyuoOHHbIX NPUPOOHBIX NPOYECCOs.
Luknvr umerom 4-gpaszwr pasnou snepeuu («Becna — Ocenby; «Jleto — 3umay; +
«YT1po — Beuep»; «/lenb — Houb»). ¥ aBTOpa BO3HHKAET THUIIOTE3a O TOM, UMO
UMEHHO C KAPMUHOU HATIOHCEHUS. PA3HBIX Y4emblpéX ¢ha3z cocmosanuil, ¢ KapmuHoll
PA3HbIX ONUH B0JIH U AMIIUMYO C8A3AHO Haaudue Hykieomuoos 8 J[HK unu ue-
Mmoulpéx munos (08yx nap) azomucmwix ocnosanutl (Aoenun — Tumun, L{umoszun—
T'vanun).

1) CsNsHs — Anennn= 247730 5B ------ 2) CsN,Hs0,—Tumun=229380 3B;

3) CsNsH;0, — I'yauuua=277090 3B ----- 4) C4,N3H;0,— luto3ua=203690 »B.
O6mas cymma sHepruu cyTok 957890 sB. Paznocts 3Heprum cytok 55050 3B.
Cymma ytpa-Beuepa A+T= 477110 3B, Paznocts yTpa-Beuepa A-T= 18350 3B.
Cymma nusi-noum ['+11 = 480780 3B, paznocts ausi-uouu ['-1] = 73400 3B.
XapakrtepeH (hakT, pa3HOCTb SHEPTUU CYTOK IMpuOImkaeTcs Kk 6aze 55555.

Cornacno npunnuny I'epmeca Tpucmerucra «4ro BBEpXy — TO U BHU3Y». Bcé
CTPOUTCS Ha XOJIOJHOM CUHTE3€ COOTBETCTBEHHO TOMY YPOBHIO IJIOTHOCTHU U CO-
OTBETCTBEHHO TeMIIEpPaTypbl, KOTOPOE UMEET TO WJIM UHOE CTPOEHUE TeJl.

[Tapsl BbIIAIOT (DEHOTUIT MPUBBIYHBIX (a3 W TpaHCPOPMALMIO HA HPpaLUO-
HaJIbHOM SHEPreTUYECKOM YpoBHE. BO3MOXKHO, UTO 1O Mepe HapacTaHUsl KOre-
PEHTHOCTH TOHKHUX COOBITUH B COOTBETCTBUU C «30», MECTOM, BpEMEHEM U Mac-
coil 3armpoca (ha30BBIX 3amucel COOBITHI perieCCUBHBIC (MTOMABIISIEMbIC) TEHBI
€CTECTBEHHO MpeBpaliatoTcs (MyTHPYIOT) B JOMHUHAHTHBIE, 3aKPEIJISSACH 3BOJIIO-
IMMOHHO Kak AM-e coCcTOsiHHsI eCTeCTBEHHOTO nHTeiuiekTa. U3 4 ¢a3 Buy u Bue
COOHMPAIOTCS OKTABBI.

4 ¢a3bl )KUBOTHOM KJIETKU: TIIMKOKAITUKC, MEeMOpaHa, IIUTOIIa3Ma, sapo.

4 ¢a3sl c.pe3a nepeBa: Kopa, KamOuii, IpeBecuHa, CepAlleBUHA.

4 ¢a3bl yesoBeKa: KOxa, MBIIIIbI, KOCTH, OpTaHbI.

4 ¢a3pl UMeeT AUIEKIIETKA MTHUIIBI: CKOPJIyIa, 000JI04YKa, OEJI0K, )KEJTOK;

4 ¢a3pl LIUPOTHO-CE30HHON M3MEHYMBOCTU CYTOK U rojia 3eMJIU

4 30Hb1 cTpoeHust CoJIHIIA: CO-TIEHTP MpUEMa SHEPTUHU, 30HA TIJIOTHOCTU U BhI-
COKHUX TeMIIepaTyp, 30Ha KOHBEKIIMU U 30HA U3NTy4YEeHUsI HA nepudepuu.

4e 30HBI 3eMuin: Kopa, JIuTochepa, MaHTHS, CO-LIEHTP NMpuéma COOBITUI CO

rinacHo macce 3emiu. [TogoOHbie 4 30HBI siApa 3eMIld. . ..
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[TosTomy 3BE31bI, ConHLE, B Mpeleax CBOEr0 KBaHTa PacTyT, POIAT IUIa-
HETHI>, IJTAaHETHI CTAHOBATCS 3BE3JAMH M yMHUPATh OyayT Ha nepudepun Mupa.

Takum 00pa3zoM, BbIsiBIeHO kBaHTOoBaHue cpenbl EEE Onuna B mpupogHom
OMOTEXHOJIOTMYECKOM MPOIECCE 3aMucH Tojorpaduyeckux Gpa3zoBbIX COOBITHI HA
HEeCYyIIMA HOCUTENb — HeObITHe. HekoTopas ux moBTOPsSEMOCTh U TpaHchopMa-
Ul X0J0JHBIM cuHTe30M (1.12) 00yCIOBIUBAIOT TOT MOPAIAOK, KOTOPBIH COOT-
BETCTBYET OKpPYKAIOIIEeH peaJbHOCTH BOCIIUTATEIBHOTO U 00pa30BaTeIbHOTO HC-
TOPUYECKOTO Tpoliecca KU3HU. [l 3TOro IpeBHUE JIOIU CO3/aBai anpaBuT
PYCCKOroO si3bIKa, re 3akoaupoBanbl Beicine 3Hanus o [Ipupone Mupa u Heno-
BEKA.

AndaBuT (MHCTPYMEHT) MO3BOJISIET pacuInpoBaTh HAPOIHBIC BBIPAKEHUS
CJIOB, MOTOBOPOK, MOCJIOBHUII, (Ppazeonoru3moB. ['paduueckre cumBoibl anda-
BUTA OTPAXKAIOT IIPUHLMIIBI [IOCTPOEHUs caMOU BCelleHHOM, Tie OTpaKeHo nap-
HOE€ TPUEMHCTBO: cojepKaHue (POPMBI, 3aKOHBI OPTaHU3ALUY SHEPTUHU U Oepa-
TOpHI 1yXxa Matepuu (puc.6.4). A 4enoBek, IOCTPOCHHBIHN MO 3aKOHAM MPUPObI,
CHIOCOOEH MOHSTH CBOM CTPOM KU3HU U HAMTH CBOE MpeaHa3HaueHue Bo Beenen-
HOU. CIlyCK C OJHOBpPEMEHHBIM BOCXoJaeHueM oT [IpaBu k SBu n Hau 31ech
BBICTPOEH MOJISIpU3alued, BbIpAKEHHBIM W akcuomoil M.B. JlomoHOCOBa «4»
(Ecru rme-To CKOJBKO-TO YTO-TO OTHSTH, TO TZIE-TO CTOJBKO K€ MPUOABUTCAL.).
OH peasin30BaH Ha (HPU3UKO-MATEMATUUYECKOM SI3bIKE B IN1aBax 4 U 5. DTO 3HaHUE
MO3BOJIUT OCMBICIIUTH CBSI3b ayipaBuTa ¢ 3BoJtorued Ilpupoast Mupa u Yeno-
Beka. [Ipocroe monumanue andaBuTa U 3HAHUM KM3HECTPOS MOXKHO MOAYEPI-
HYTb U3 paboThI [3].

Ayx, naea, Haeb BHe none
SHeprua [lpaeb r:1f:> 2:)2%5 ﬁ:z] I Heb6biTne
Martepus Aeb Buy none

Mocee Bocxoxx- Noa Teepab
AeHue pPOAOBOM

ST Y A [P O e conerre

24 Kcratu, BCTaBKa: HCTOPUS BOIpoca o crniocooHoctr CoNHIa pOAUTS IUIAHETY:

JleBepne (1859 r.) oOHapyxui, yTo OBMWKeHHE camoi Onm3koi k ConHIly rutaHeTsl MepKypuil He-
CKOJILKO OTJIIMYAeTCs OT IMpeacKa3biBaeMoro Mexanukou [4ctp.184-185].3a omun o6opot Comama (27
CYTOK)BO3HHKAIOT 4-¢ OPTOTrOHANbHBIE (ha3bl MOJSIPHBIX MOTEHIMAIOB B pe3yJIbTaTe WHTEpPEpEHIINN
BOJIH JIBYX OocIMIIIAITOpOB — CoJHIA U IIperonaraeMon mianeTsl Byskan B Henpax skBaTopa ConHia.
JleBepbe OOBACHMII 3aMEUEHHYIO aHOMAJIMIO B ABIKEHUH MepKypHs CyIIeCTBOBAHHEM HEM3BECTHON
TJIAHETHI, PacIoIoKeHHo# B yTpode Comaia [4, ctp. 184]. DT0 mpeanonokeHne coriacyercst ¢ pacué-
TaMH OpOMT IJIaHeT 1o 3akoHaM Kemepa, Hanpumep, ¢ aBwkeHrneM Mepkypus Bokpyr Connua. Ha
OCHOBAaHMHU TOJOOHBIX BBIYUCICHUH OBUIO MpPEACKa3aHO ABIKEHHUS YpaHa, MECTO CYLIECTBOBAHUS
Henryna, uro u 65110 MoaTBepKAeHO B 1846 . HobGenesckwuit maypear M.JI. ' ma30ypr B cBOECH padote
[19] orpunan ¢dakt cymectBoBanus mianetsl Bynkan. Ho mocie Toro xak aBTop uepe3 U.B. Ilpanru-
mBwiH B [4, ctp. 184] mokasai, TakuM ke o0pa3oM 3TOT (aKT eKeHEIeIbHO BIUSET Ha MOToLy, Ha
¢busnyeckoe cocrosiHue yenoneka, M. JI. [uu30ypr He cTan Bo3pakaTh Ha KPUTHKY B CBOM ajpec, CKa-
3aB, 4TO «(pu3MKa HEe TOTOBA CKa3aTh HU 32, HA MMPOTHUB»(KOHEI] BCTABKH ).
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[B] [F] [Y] [H] [H] [M] [OT] [B] doHeTuKa 3By4aHus OyKB.

Puc. 1.9. JlyxoBHO-MaTepHuaibHOEe 0TOOpaxkeHHe ajadaBuTa CUMBOJIAMH YepT,
PE30B U 3JIEMEHTAMU CIIHPATIA OKPYKAIOIIETO MUpa Ha MJIOCKOCTH [3].

BykBa — oTpakeHHe 3ByKa JJI1 BOCIIPOU3BEICHUS Ka4eCTBa CUMBOJIA CJIOBA.
CnoBO — OTpa)k€HUE KayecTBa, MOHATHUS, CTPOIO YTOUHSAETCA B KOHTEKCTE.
[Mudpa — oTpakenue uucia, rae eIMHNULIA — YUCIOBOM dpaKTal.

Uwucno (ducroe clIoBO) — KOJTUYECTBEHHAs! XapaKTepUCTUKA Ka4eCcTRa.
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_ TIIABA 2.
BCEOBIINHU KPUTEPHUU 2BOJIIOIINA

2.1. MOHAJIA. 30JIOTOE OTHOHIEHME. TIOBOBb

Ka:xnas enununa EEE, conep:kut B cede MOTEeHIMAJIBLHO 3aK0H MOJISIPU3a-
M U KBaHTOBaHUsA «30», TO ecTb Monady neovimusa cpensl EEE — monens
UJeaJbHON COTPSHKEHHON €IMHMITBI, MMEIOIICH JIBa COTJIACOBAHHBIX IMOJISPHBIX
3Ha4YeHUs. JTa BceoOIasi 3aKOHOMEPHOCTh HE TPOTUBOPEUUT CTATUCTUKE METPU-
94eCKOro 00CIIeIOBaHUs PA3IMYHBIX TPYMIT KUBBIX OpraHu3MoB (puc. 1.2, 1.3),
YTO MO3BOJISIET OCO3HATh HEYHUUTOKUMYIO MOTEHUHAJIBHYI0 SHEPTHUIO HEOBITHUS
Y BO3MOKHOCTD €€ MOJIIpU3aIiu 1o 3aK0Hy «30JI0TOT'0 OTHOIIICHUS:

O=1+d=1+ =1,618.. 2.1
¢ 1+ — =1,618... (2.1)
1+ R =1,618...
1+7—1,618
1+——1 618..

1+
VYpaBHenue 2.1 npeacraBisieT OECKOHEUHBIM MPOLECC BOJHOBBIX UTEpalUi,
r7ie KaXIbli pa3 K equHULE TpUOaBIIsieM HHBEPCHIO €€ CaMOil COXpaHsIs 1IEJI0€.
Pa3BuBas aBa nossipHbIX noJist oo0bekta (Buy ®=1,618...u Bue p=—0,618...)

Bo BpeMent (M = ®Ft + (—¢p)*h) HOJIy‘-II/IM cienyromue 3Hauenus (taoun. 2.1):

c1>2—3—c1>2_3—3 - o = 2618.. .(2.2)
3 — =2,618..
3—— =2,618
3-33=2618.. .1
P3=4+¢p3=4+ 5 = 4,236 ... (2.3)
44— = T pee k236
4t— =4,236
4+ -=4236.. .1
Pt =7 ¢t =7~ . —— = 6,854.. (24)
7 . 1 =6,854..
7-— =6,854
713 =6,854...
0 = oot 0 = oot( e =0)=c (25)
A i(w + 1 _O)_OO=0)=OO
A+ oop +( 1 =O)=oo_ B

oop £(—=0)=

PesynbraTtom ypaBuenuii (2.1...2.5) sBnsieTcss KoOMIIEKCHbBIHN psin JIroka (Taour.
2.1). D10 00IIMii adropuT™M (GOPMUPOBAHUS MacC OOBEKTOB MPHUPOIbI. 31ECH Tie-
JIOCTHOCTh €IMHOTO (XOJIM3M), paclIellJIeHHas] Ha YacTH, BhIpAKaeT PEayKIIHO-
HU3M. B HEM cyMMma NBYX MpeablAylIMX 3HAYE€HUU, Kak U B psiay PuboHayuw,
paBHa cienyoleMy uuciy psaa. Oanako, ecinu psg @udoHayun padoTaer cpeau
pa3HBIX YuCeN, TO psij JIroka OTIMYaeTcss TeM, YTO €ro Ha4aJioM SIBJISIETCS UCXO/-
Has 6a3za Abcomtora (1)(Tab. 4.2), e pa3HOCTh MOJSPHON €TMHUITLI, paBHAsS
2, €CTh HA4YaJI0 DBOJIIOIHS.

AHanu3, BBINOJHEHHBIA aBTOPOM B [7, cTp.46], mokasai, 4To Mo JaHHOMY aJi-
TOpUTMY, B Uj€aje, pa3BUBAIOTCS BCe CTOSIYME U Oeryiiue BOJHbI 00bEKTOB
Mmupa, 6narogaps popme «30».
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B tabnuue 2.1 npeacraBieH 3aK0H CONPSKEHUs, 3aKOH YCTOMYMUBOTO U OITH-
MaJIbHOT'O KBaHTOBAHUS Mep Macc 00beKTOB Bo BpemeHu t. (1.6, Tadim. 2.1)
C nosunuu kputepus «30» psin Jltoka BeiBesieH B Buje (2.1...2.6):
O +(- ) =M,

Buy u Bue kBanTel OMCJI Takke KBaHTYIOT 04epEAHOCTD «30».

(2.6)

2.1.1. CONIPSIXDKEHWE BHY 1 BHE IIOJIEA

B uneane conpsuk€HHOCTh yacTedt BHy 1 BHe moneit nienoro cobuparor peayk-
ITMOHU3M 1 XOJIU3M (II€JIOCTHOCTH) B UHYIO0 cucTemy (Tadu. 2.1). Yactu mienoro
coOuparoTcs B 11esI0CcTHBIE HUIIY «30» Kak CTyIICHUS WK pa3psKeHus Mace (Be-
[IECTBEHHBIE TOPbl U HU3MEHHOCTHU, NTUKU W CHaJbl) B BUJE PACIPEICICHHUS
["aycca M, rae dopma KpUBOI MPECTaBISETCS B MHBEPCHOM BapHaHTE U B BUJIE
HUAIIA «30».

3akoH pacnpenenenus ['aycca 1aéT OTKIOHEHHE U3-3a 3aHATOCTH KBAaHTOBAH-
HBIX MeCT co-lieHTpa «30», KOTOpoe MOKHO HAOJI0IaTh BOKPYT TOUYEK HEIO-
CTaTKa WM U30BITKA, WM CEPUU TOUYCUHBIX CO-IICHTPOB, O(DOPMIICHHBIX B BHJIC
KBaHTOBAHHBIX CHJIOBBIX JIMHHUH, UM BOKPYT KBAaHTOBAHHOW TOJOTpaPUIECKOM
KOH(DUTypalyu, BeIpaKaromux 00bEMHBIA KBAHTOBAHHBIN 4epTEXK Oy Iymien Te-
JIeCHON (DOPMBI.

Tabmuna 2.1
KoHcTpykuusi npupoaHoro od0bekra B cBere psiga Jloka
Buy none E= () % ¢! BHy x | Bue none ¢°, M= M
®=—¢~!=1,618.. |mput=01.2... |Bue |¢p=-0,618.. Ch) +¢'
(9)°=1 (Ch)Oxd®  [=+1 [9° =+1 0+ e° |2
(~$)*=1,618033 (p)tx ! =-1 1=_0,618033 (~p)t+ ! 1
(~$)%=2,618033 (=) x P2 =+1 | $?=+0,381966 (=) 2+ P2 3
(—b) 3= 4,236067 (—p) 3 x ¢° =-1 $=_0,236067 (~p) 3+ ¢° 4
() *=6,854101 (=p)*x p* =+1 * = +0,145898 (~p)*+ ¢* 7
(~$)°=11,09016 (—p)°x d° -1 | $°>=-0,090169 (~p)°+° 11
(—)°=17,94427 (—p)® x ¢° =+1 | $®=+0,055728 () B+ ¢° 18
(—d)'=29,03444 (=b) "% ¢’ =-1 |$'=-0,034441 | (-p) "+’ 292
(=)= «,00000 (=) xp™ =+1 | ¢*=+0,00000 (=) >+~ 0

IIpumeyanue: E — sneprus (moytHOTa), M — BBIpaXkaeT psjoM Jlroka Mepy mMacchl, 2 — éM-
kocTb Mupa (£1), () ' — konuuectso eaunun Buy nons, ¢! — uucno exuaun Bue nons Gery-
et win crostued Boibl. Kakapiit 1yr n30BITKA HAXOIUTCS B HUIIIE COOTBETCTBYIOIIETO HEMIO-
CTaTKa.

2 YacTHBII ciTydaii — 3aK0OH cMelenust Buna, oTkpeiThiii B 1893r. CyThb €ro 3aKiodaercs B TOM, 4TO
pu HeKOTOpo# Temmeparype Tena « T» [°K] muK HHTeHCHBHOTO U3IyYEeHHS TPUXOIUTCS Ha OTpe/ie-
NEHHYIO JUIMHY BOJHEI «A» [M]. Ha ocHOBe 3akoHa BuHa paboTaroT Bce TEpMOMETPBI, TETIOBH30PEI. Y
aBTOpa €CTh TUIIOTE3a, YTO UX MPOU3BECHNE PABHO KBAaHTOBaHHOW KoHCcTaHTe Buna-JTroka(TA = M).
Koncranra Buna 2,898...1073= 29-10~*cooTBeTcTBYET YacTHOMY 3HaueHHIoO Tab1. 2.1 mpu t= 7.
CpaBHMM 3aKOH cMemeHns Buna ¢ srepruei (mv?)\ = TA). PasnennM Ha KBaHTOBaHHYIO Maccy. Ilo-
Jly4MM B 9MCTOM BHjie 3aKkoH Kerutepa v2A = 23 /t? = TA/m = const, KOTOpBIii CpaBe/IUB IS Mera-,
Makpo- u Mukpomupa. [losTomy 3akoH Buna Oyner cpaBeyiuB 11 BCEro AUana3oHa KBAHTOBaHHBIX
TeMIIepaTyp C pa3HbIMU KBAHTOBAaHHBIMH MaccaMu B «30».
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CornacHo Ta6. 2.1 Bpemsi GopMHUpPYET KBAHTOBAHHOE ITPOCTPAHCTBO MaMSITH.

Ipu t = 0 none o6wekra 0-ammmry sl (PO + (—P) ™0 = 2) umeer Ppopmy mak-
CHMAJILHOM SHEPIHUH ITyCTOU MONHOTH HeObITUs 1, pasnoctu 1 — (-1) = 2. ITo-
JSIpHOE ToJlorpaduueckoe COOBITHE «3/IeCh U ceidac», OXBaThiBas BeCch Mup, y
KOTOpPOro HeT BpemeHH (puc. 1.4, 1.6), HET u ero rucrepesuca.

Ipu t =1 kaxap1i1 BpeMEHHON UK UHIUBUAYaICH B TI000M 00bekTe Mupa.
OH «371€ech U ceiiuacy co3maéT asa nomoca «30» 0obekTa @ + (—P) "1 =1,

Ilpu t = 2, ...00 MOTEHITMAIBHOE TTOJIe OBITUS AOCOIOTA PACIIIUPSAETCS CUCTE-
MO, GOpMHUPYsI OJTHOBPEMEHHO Y€PEI0BAHUE MAPHBIX CIOEB TOHKOTO U Fpyooro
ypOBHEH, yHUBepcallbHOU (popMyrioi pazButus Adcomora (1.5).

Ectp Tpancdopmanus, nagenue Gopmsl kyoda B HUlTy «30» WU B Iap.

Mexnay co-ieHTpamu o(QOopMIIEHBI UHBEPCHBIE IKCTPEMYMBI 'aycca sHepruii
(ropsl 1 HU3UHBI) U3 coObITUIE OM B BUJIe MacC CETH HEJOCTAaTKa U U30BITKA, CO-
3HAHMSI, IO-CO-3HAHMUS.

A ¢ TIO3MIIMKA MaTeMaTHYeCKOH JIOTHKH (B yacTHOCTH ipu M = 1) umeem:

atl+ (—a) l=a+a=1,rnea=¢,aa=—9¢7 1,
a BceoOImuii ciryuait onpexaensercs 10/2-cucremoii. B pe3ynbraTe 3aK0H oTpHIia-
HUE OTPULIAHUSA NMEEM HOBOE MAaTEMaTUYECKOE CUMBOJIBHOE BBIPAXKEHUE:!
a=a=—(-alH1t=1+a1 (2.7)

Jlorema 8. O conpszkénnocTu Buy u Bue noJieii.

Kaoicoas oo6vémnana mouka (00vexkm) ecmov cmoauasn 60J1HA CONPAHCEHHBIX UD-
pauuonanvrvix IM noneil, umerowian c6or0 coOOCMEEHHYI0 K6AHMOGAHHYIO YUa-
CMOmy u3iy4eHusA u CHeKmp 4acmom 31emenmog ceoeii Buy cpeowt. Ecnu u3o-
JMPOBATH OJIMH, APYTOM YpoBeHb DM H3IIy4eHUs, TO OCTAHYTCS IPYTUe U3-3a Up-
palMOHAIBLHOCTH cpell. BoT mouemy OM sHEPruto Henb3s U30JIMPOBATh TEXHUYE-
CKUMH cpeAcTBaMU. MOKHO EPEKPHITh AKUBBIM TAKUM K€ TOJIEM.

Teneps nousarus «Mctunay, «AdcomoT», « ONUH» COTIACOBAHBI B TEOPUU
Eaunoro EnunctBa Eaunun (EEE), packpeiBaembie urepanueit (1.6), To ectb
KPUTEPUEM YCTOMYMBOCTH M ONTUMAIBHOCTH, Wi «JIr00BU». I10 M ecth KKK
HHEPIrUU — YPaBHOBEUIEHHOIO HEPABEHCTBA, TAK KaK BCE €CTh MppalMOHAIbHAS
OM sneprus. Llenoe xonu3ma 1eauTcst Ha CrymEHHYIO (HEI0CTAaTOK) U pa3pexEH-
HYy10 (M30BITOK) YacTH, TJI€ OJIHA YacThb PEeIyKUHOHH3Ma YIEP>KUBAET APYTYIO
gacTh B «30» ot pacnazga (puc. 3.5, tadmn. 3.1).

AHanu3 Ta0auIs! 2.2 mo3BoISET ChOPMYITHUPOBATH JloreMy 9.

Jlorema 9. O BAMSIHUM CONPSIKEHHOCTH Mep, COJMMKEHHUS] U OTAAJICHUs
¢popm

Yem wiupe u 601vuwe Buy none odvekma no macce, mem yce u 2iyoice e2o
Bne none, no cuna nedocmamka HACMOILKO Hce MOWHASA, YMO U Y U30bIMKA.
Y3o0cme u znyouna nedoocmamka mecno yoepircusaem 00veKmeol 8 A0pax, uid-
pax, knacmepax. Yem ysce u menvuie By none oovekma no macce, mem wiupe
u MeHbuie no 2nyoune Bue none, umo cnuscaem unepmnocms 00vekma, mo
ecmos ysenuuueaenm OUANA30H AKMUBHOCMU, NPOGoOUMocmu e20 Bue nona
6NJ10Mb 00 CEEPXNPOBOOUMOCHIU.
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Tab6auna 2.2
ConpsikéHHasi CTPYKTYpa noJieil 00beKTOB, WU CTOSTYUX BOJIH
Macca EEE Bue (— @)none Bny (+1/®) HenoctHocts EEE
—@ + 1/® =M | paspexcénnoe...0 Ceywénnoe -® x1/d = (-1)
o0 0 o0 -1 Obnacmo
4 —0,23606... +4,23606... -1 popmuposanus
3 ~0,30277... +3,30277... -1 men
2 —0,41421... +2,41421... ~1
1 ~0,61803... 11,61803... 1 E §§ S
12 —0,78077... +1,28077... —1 =5z §
1/3 —0,84712... +1,18046... -1 3 g
1/4 —0,88278... +1,13278... 1 ?

1/4 1113278 Z0.88 278 —1 2EZ8
173 +1,18046. . Z0.84712.. —1 SEE2 8
12 11,28077... —0,78077... -1 3 g

1 +1,61803. . —0,61803... —1 ?

2 1241421 .. Z0.41421... —1

3 +3,30277... —0,30277... -1 Obnacme

4 +4,23606. .. —0,23606. .. -1 popmuposanuz
0 0 O _ 1 mei

Jlorema 9 onpejesisieT mecTb BUA0OB B3auMoaencTBui (puc . 3.5).

Crenennoe KKK pa3Butue miotHoctn hopm Haér crepxHeBoe, PyHIaMeH-
TaJlbHOE MPEACTaBJIE€HWE O KBAaHTOBaHUU (OPM BO BPEMEHHU Ha aJJIUTUBHON U
MYJIbTUIIMKATUBHONW OCHOBE MaTepuain3aluu corjacHo mepe «30» 10/2-i cu-
ctemsl (2.6).

B mabn. 2.1 u 2.2 mvt 6uoum 3asucumocms geauyun Bre u Buy noneti om un-
OYKMUBHOU Mepbl 8 co yenmpe u om maccwl. Mepa M ycmanasnueaem uepapxuro
noaeu, u makum obpasom, onpeoensem ux ezaumooeucmsue ¢ Bne mupom.

Kaxxapiii 00beKT ciocoOeH B cBoéM BHy 1 BHe moJie HakarmBaTh SHEPTHIO U
Osaroyxath co0OM MU CIUSHUU C AOGCOIIOTOM.

OnHoBpeMEHHO pemiaercsi Borpoc Dpuxa OpomMa, yKa3bIBaIOIIEr0 HA OJIHY
u3 QyHIaMEHTaIbHBIX JUIEMM YEJIOBEUECKOTO OOIIEKUTUS: « BBITh M UMETH?»
[23]. Yem borvue By mamepuanvubiii mup wenoseka-oovekma, mem CKOSAHHee
yygcmeyem oH cebs 8 HéM. ITa pa3HOBUIHOCTh paOCTBa OTpakeHa B Jioreme 9.
Yem menvue eco Bny mamepuanvuvii Mup, mem wupe eco Bue Mup, mem c6o-
0600Hee oH. B 2TOM cMbIciie iepe] YeJT0BEKOM 3aj1a4a yXOBHOTO POCTa CBOJUTCS
K TOMY, YTOOBI «100 HanpsidxceHuem «30» ocumsb c60600H0». 11o Hutie, 4To0bI
cTaTh CBOOOJTHBIM B Mupe, HaJi0 BBICTPOUTH CBOM MHUp, HYXKHO C(HOPMHUPOBATH
€r0 «BaIINM COOCTBEHHBIM Pa3yMOM U BOOOpaKEHUEM.

Ho u 31€ech ,He 3Has 3akoHOB [Ipupo/ibl, IErKO BOMTH B WILITIO3UIO!

MHue ToXXKe TPUXOAWTCS Mepen3IaBaTh KHUTY U3-3a psAla OIMMOOK, KOTOPHIC
Ccpa3zy 3aMETHTh OJHOMY TpyaHO. W ecnu HaWayTCAd 4YUTATENM, KOTOPBIE HE
TOJBKO BHUKHYT B M3J105KEHUE KHUTH, HO U HAWIyT OBOJI MOMPABUThH aBTOPA — 5
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Oyny Tonbko paa! biaromaps BamieMy MBICIHTEIBHOMY TPYIy, Mbl CTaHEM
OJvKe K MpUpoJie, BMECTe cenaeM mar Kk uctuHe! Kak TyT He BCIOMHUTB, UTO
TPYJl — €CTh €IMHCTBO NMPUPOBI U YyesoBeka u no K. Mapkcy.

2.2. TEOMETPUSA TIEPBO®OPMbI

["'eomeTpus M000TO MPOCTPAHCTBA CTPOUTCS M3 00BEMHOM TOUKH. KakoBo ke
Bue mpoctpancTBO Touku enuHHIbBl (X=Y=Z=1). VHHUBepCaIbHBIH MPUHIIMII
KBaHTOBAHUSI TMPOCTPAHCTBA 3apsiga BHe mons 0O0bEMHONW TOYKH-CIMHMIIHI,
HaKOIJIEHHOTO BeuHnocTrio (t — ©0) uMeeT BHJI KOHCTAHTHI HATYyPaJIbHOTO JIOTa-

pudwma:
((Epuy=D)+t )t =e=2,7182.... (2.8)

[IpupoHas KOHCTaHTa HATYpaJIbHOTO Jorapudma ectb «e-mepa» (2.8). Xapak-
Tep €€ MmoKazaTelbHON (PYHKIIMU MOXO0XK Ha Xapakrep enuHuubl. [Ipu B3aTHmM OT
HeE NPOU3BOJHON TPAHCIIEHEHTHOE YUCIIO He MeHseTcs, To ecTh (e!)’ = ef.
(e")’

e‘L'
cpensl EEE (puc. 4.1), rae Bcé popmupyercs mo o6pa3y u Mojgo0u0 yCTOHIMBO
U ontuMaibHO. Onepanuio B3ATUSI MPOU3BOJHOM OT MOKAa3aTEIbHOU (DYHKIMH
MO>KHO TIPOU3BOJIUTH OECKOHEYHO, HO Pe3yJIbTaT HEe MeHseTcs. [ ujaeanbHbIX
ra3oB kBaHToBoU cpenbl EEE aTomMoB, Monekyi1 (3pupHuHOK 3¢upa)... €CTh MOHS-
TUE «MOAAPHOE» WM UHOE MPOCTPAHCTBO, KOTOPOE MOKHO CPABHUTH C «E-Me-
poit» nutpa (5.12). BHe nmpocTpaHCTBO €IUHUYHOTO 00BEKTa 0hOopMIIsETCS €-
JUTPOBBIM TIPOCTPAHCTBOM MEp B CBOEM HeEpapXxHUecKoM MacuTade (mera-,
MaKpo-, MUKPO-, MUJIH-JIUTD).

CnenaeM BaXKHBIM BBIBOJ: Y CTOMYHMBOCTh CJIWHMIIBI M €€ IOJICH, KBAHTOBaH-
HbIX «30» CHHUMaeT ONaceHusi HEKOTOPBIX YYEHBIX 0 TOM, YTO NMPH U3MEHe-
HMU KOHCTAHT Ha Maayw Beanuuny, MUP BYJIET PAZPYHIEH. Oto He
Tak! 3aKOHBI IPUPOIBI CTPEMSITCS CO3AaTh YCTOMYMBBINA U ONTUMAJIbHBIN LIEJIbIN
o0bekT-map. Kak Bapuant Buy pamuyc ®? u Bue paguyc ® = ®% — 1. B pas-
nene 3.9 nokazano, uto BHy u BHe nmosisipHble MpOCTPaHCTBEHHO-BpeMEHHbIE DM
10JIst 0OBEKTOB PA3HATHCS JIOTUUHOCTBIO U 00Pa3HOCTHIO BOCHPUITHS HH(pOpMa-
uuy. BHy mosie ompenensercs YMciIOM CIOMCTOCTU-BPEMEHM B €IMHMIIE MpO-
ctpanctBa @, a BHe nose — 4nciioMm npocTpaHCcTBa B eAUHUIE BpemeHu D,.

OTtHomeHue HpOPI3BO,[[HOﬁ K HpOI/ISBOI[HIHeﬁ = 1, UTO XAapaKTCPHO IJIA

m—==m-05235~®," =2,618..; 2) e~ % ~ cbe2 =2,618..., (2.9)

i€ OTJAeTCs U30BITOK — IIecTast yacTh T BHy nosst (kyOuT) u necsituia Bue nmoms
«e» mpu obpaieHuu Ky0a B 1map. J[uHamuka ux pa3inuyuil IpOUCXOAUT B Ipese-
smax HeOospimoro 3Hauenus +0,0001439..., a orHomenue 1,0001099889. Mar-
HUTHas (TATOTEIIas) U SIeKTpHUUecKas (JIOruyecKas) COCTaBIAIONIME XOPOIIO
CBSI3aHbI BCEOOIIUM POJOBBIM CIIUHOM.

B xuBoil cucreme mnpu opraHuzaiuu nogoOHbIX (opM, MOJIB3YSACh YepeaoBa-
HHEM Tapbl INIOTHOCTEH, CO37]al0TCSl CTPYKTYPHI KEHCKOI0 U MY>KCKOI'0 Tela.
B uenosexe mvl 6uoum uepedosanue 00beKMUBHLIX NAPHBIX NOJIEU NIOMHOCIU.
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Ceywénnas obaacmes TWIOTHOCTH OOBEKTa YACTUYHO BUAMMA U 00O3HAYaeTCs B
bopmynax nonoscumenbHol cmeneHvio U 3Hayenuem. Paspesicennasn obnacmo
IJIOTHOCTH OOBEKTOB HEBUIMMA HaM U 0003HavyaeTcs B hopMysiax ompuyameib-
Holi cmenenvio u 3Hadenuem. 11ogoBbIE OCOOEHHOCTH 3TUX (OPM CTPYKTYPHO
OQOPMIISIIOTCS TIO MIPUHIUITY «ITY3bIPEK B MTy3bIPbKE» U OpraHU30BbIBaIOTCS. OHU
CIIOCOOHBI K 00paTUMBbIM TpaHC(hOpMAIUSIM U U3MEHEHHUSIM Ha TOHKOM YPOBHE.

Oy @Eitl @Etrl prEppELEL gt 010
prttl bt it pEt£l '
/’3;1 T‘_\“ L LS . 7 A.i-.\‘
& Co ) L @4
g _‘t{‘ \,;— "’ ™ {( ( "‘,-,:; = | 255 B
T =< - A -

Puc. 2.1. IlepBodopmbl (MyxKCKas U KeHCKas1) PU3UKH U OMOJIOTUH

CryméHHasi 4acTh JIOKUT B pa3pekEHHOMN (MYyKCKask B )KEHCKOH).

Pa3pex€HHast 4acThb JIGKUT B CTYIIEHHON (PKEHCKas B MY>KCKOH).

Cy1iecTByeT nojsipHas pa3HHUIA OTHOILICHH B IMOLMOHAJIBHOM XapakKrepe
WX PEaKlui Mpyu TOM WJIM MHOM BO3JIEUCTBHUH (TIOJSIPHO-(A30BbIN CIIEKTP OTHO-
HICHUI K OTHOMY U TOMY k€ Bompocy). Kpome toro, ghopmet nonyuarom paznvie
dynkyuonanvHvle npeOHasHayeHus.

['eomeTpust 00BEMHBIX cpen ctpoutces Ilpupomoirr «30» B COOTBETCTBHH C
yCTOMYMBOM CTpyKTypoit 10/2-1i cucTeMbl MeHTarpaMM OM (pHc 2 2A 2. 2B)

A
! r
> (& > E
E - . '. Y ,' t-"n.\'a "”:".'r"“:-
+1+\5 _ ¢11 » ' 3 ‘
neHrarpamma

Puc. 2.2. TunuyHas crog4yasi BOJIHA

[IpumeyaHnue:

A — ky0 oHOpOAHAs Cpejia C UPPALMOHATBHOM TITyOuHOM rojorpaMm «30»;

b, I, E — popmMbl ycTONYMBBIX rpaHeii, BEpIIMH Ky0a U MEHTarpaMm;

B — rpaduyeckoe u MaTreMaTuuecKoe BbIpAXKEHUE CBA3EH OJTHOTO 3JIEMEHTa C
ISThIO dJIeMeHTaMu (TpaHsaMu) Kyba B «30», 00beIMHEHHBIMY 110 TPUHIUITAM
«Te3UC-coTe3uC-cuHTE3» ['erens u «rezuc-oproresuc-cuure3» bIOI a;
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[" — cBsI3U ¥ AMIOPBI INIOTHOCTH MOJISIPHOTO 00beKTa-1mapa. [11oTHoCcTh sHEprUn
Bue nons (qc) u muioTHOCTH 3Heprun BHy nons (qp) cBsi3anbl «30»;

I — paguagbHOE paccTosHUe, onpeensemoe kBanTamu Mep «30». OHo Haxo-
JUTCSL MEXAY LIEHTpaMu Macc (HeI0CTaTKa U N30bITKA) YHEPTUU.

Tpancopmaiust Kyda B CTPYKTYpy LIapa MPOUCXOAUT B COOTBETCTBUU C (Op-
mynamu (1.6, 2.9, 2.17), uto oTpakaetcs B puc. 2.1, 2.2E, 2.2I". 13 snemeHToB
nono6uoro tuna [Ipupoga cTpout pazHbie KpUCTAITUYECKHE CUCTEMBI, Tena. 13
HUX OorbIas yacthb (98%), Gr3ndecku HeBUANMA IS COBPEMEHHOTO YeJIOBEKa
HU TJa3aMu, HA ipubopamu. Bes HeBuaumas 061acTh OTHOCUTCS K «TEMHOM Ma-
Tepun» (puc. 3.3). Cuna ux B3aMMOJECHCTBUSA 3aBUCUT OT NMOTEHIMAJIA, BIOXKEH-
HOro B 00BeKT. [IpuponaHbie CTPYKTYpHI MOISPHBIX 0OBEKTOB 000MX BHIOB IO
ceouM napamerpaM cooTBeTcTBYOT KKK mo ontumansHOMYy M yCTOWYHMBOMY
kputeprto «30», OITOMY OHM XPaHAT MOCTOSHCTBO HAa BCEX Mera-, Makpo-,
MHUKPO ¥ HAaHO-YPOBHSIX HUE€PAPXUHU.

Crpenku (puc. 2.2I") moka3pIiBalOT paz0oeranue moJIIpHbIX 3apsoB K nepude-
pun Bo BHy u BHe monsx 10 cocTosiHUS BaHIIEpBaaJbCOBCKOIO KOMIIPOMHMCCA
(xBaHTa). Te jxe nmporecchl TPOUCXOAAT U B AOCONIIOTE, I1€ 00BEKTaMU SIBIISIOTCS
TUTAHETBI, 3BE3/Ibl, TAJIAKTUKU, CUCTEMBI TATAKTHUK. ..

EcTtecTBeHHas qUHAMMKa KU3HU OOBEKTOB (CTOSMUX BOJIH) XapaKTEpPU3YeTCs
CTaOMJIBHOCTBIO (DOPM B CBOMX AKTyaJIbHBIX IPaHUIAX, KBAHTOBAHHBIX MEpOM
«30». OO NPUHLIKN CTPOSHHUS JIFOOBIX NepBoPopM ouHaKkoB (puc. 2.1, 2.2).
[TosicHuM 3Ty Hzel0 PUCYHKOM 2.3, Ha KOTOPOM IpEACTaBiIeH OOBEKT (IepBo-
dbopma) ¢ ykazaHueM rpaHull, KOTOPbIE €CTh Y BCEX DJIEMEHTOB.

{ 1-as rpaMb nycroTbl £1=1-1=0 1\\ """"

A ——

Mycrota rpanmy, mam Hebbrue ]

[ PoxacHue HoBbix dopm 8 obnacm
BbICOKOM NNOTHOCTH M TEMMEPaTypPbl

[ 2-aA rpadb 1= toox0=1-1= 0 T
n 6 B | : :
ynosmuKa nposaenaer ceba % BHEWHEE NOAE NePEODOPMBI
K LTI wannnt 400 =400 ~C0 = 0

ak cBA3b Uueb () n. An (M)
Puc. 2.3.. Croucras crpykrypa nepsodopmsl ennuuisbl cpeabl EEE

BHyTpennee none nepsodopmol ’

31ech TUIIMYHAS CTOsYasA BoyiHa ¢ BHy u BHe BctpeunbiMu nosisimu. OHHU UMeeT
JIBE€ TPAHU OTPAXKEHUS — B CO-IIEHTPE Yepe3 TOUEUHOE 3epKaio HEObITUSI BIMBA-
eTcst 0ECKOHEUHOCTh AOCOJIIOTA B IPEJEIBHO TOHKOM roJIorpaduueckoM BapH-
aHTe, a Ha nepudeprn BOZHUKAET reHepaius Buy cocTosiHus, conpspkE€HHAS € Co-
LIEHTPOM CJIEAYIOLIETO CI0A-ypoBHs. IlocieHue ABIAIOTCS SJKBUBAJICHTAMU BbI-
paXXeHUsl SHEPTUU COOBITUI B TECHOTE Mepuepuu U MOTYT HE COXPAHATCS B CO-
LEHTpax CHeAyIMMX ypoBHEW. OTCI04a BOZHUKAIOT 3aKOHOMEPHOCTH KOMILIE-
MEHTapHOTO THUIIA, CUMMETPHUH, MOJ00HUs, COOTBETCTBUS, AHAJIOTHUHU, TaK, YTO
MOHO c(hopMHpOBaTh KOMILTIEMEHTapHYIO MaTpuily «30», mocTpouTh Oecko-
HEYHOE MHO’KECTBO Map YUCIOBBIX OTPE3KOB KaK OECKOHEUHBII YHCIOBOU Psif
N0TOOHBIX YCTOWYMBBIX MPOTPECCUBHBIX COOTHOIIEHUH ¢ AM-CBONCTBaMU TOH-
KO CTPYKTYpHI (paznen 4.1).
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2.3. POPMAJIBHAS JIOI'NKA ITPEOBPAKEHUA

dopmalbHas JTOTHKA KMEET YEThIPEe HEIPOTUBOPEYHBbIX 3aKOHA!

—IMaJICKTHYECKUI 3aKOH COTJIachsl IMPOTUBOIIOJIOKHOCTEH, TIE HET

60ps0bI mpotuBopeunit: ¢+ (—d) =M, dtix (=) 7t=—1.
—3aKOH 36MHOTI'0 TOKIeCTBa A = A, U ero ciejacTBue A # A (o4eBuieH);
—3aKOH KOCMMUYECKOT0 TOKecTBa A = A hopMupyer nogobue 06pas3os;
—3aKOH JUAICKTHYECKOTO COTJIACHS, KaK U 3aKOH JAWaJIeKTUKH (2.7);

d=a=—(-aH1=1+qa7?
—3aKOH UCKITIOYEHHOTO TPEThero (akcroma 4) - 3aKOHY TOXK/IEeCTBA:
A-A=0, A+(-A)=0, A+A=1=nmneao0e,a A 1 A 9acTH LI€JIOTO;

—B3aKOH JIMAJICKTUKU COMPSDKCHUS TE3UC-aHTHTE3HMC-CHHTE3 (pa3z.6.2).

[Mpumep: Xiop Cl-Bogopox H-HCI,

Bue+Buy '=1, 1-Bue '=Buy,mm 1-A=A; O
—3aKOH COIPSDKEHUST TE3UC-OpTOTe3uc-cuHTe3 (puc 2.2B, HO-S-OH
pasn.6.3). [Ipumep: SO3'H,O cepras kucmora H2SO4. O

—3aKOH JO0CTaTOYHOCTH OCHOBaHUM Ha MyCTOW MojHoTe OnuHa cpeibl
EEE, rae enununia AGcosroTa odecneunBaeT 3aKoH auanekTuku (1.3, 1.4).

Bcnomuum Apuctorens «HeBo3MOKHO, 4TOOBI MPOTUBOpEUAIUE YOSKICHUS
K OJJHOMY ¥ TOMY kK€ ObUIU UCTUHHBIMEUY, a y [lnatona «HeBo3M0okHO OBITH U HE
OBITH OMHUM U TeM ke». OHU HE 3HAIH CYIIIECTBOBAHUS COMPSHKEHHOCTH TTOJISP-
HbIX TToJ1Ied B «30» M 0 BO3MOXXHOCTH MEPEKIOYATHCS U3 OJHOTO COCTOSIHUS B
JPYroe OCTaBasiCh IEIBIMU I CAMUMHU COOOIA.

2.3.1. AHaJIU3 NPUYHH NPe0dPaKEeHUsI.

Ecnu paccmarpuBath BOPOCH TPeoOpakeHHs B ITMPOKOM BCEOOIIIEM CMBICITE,
TO K HEMY MOXKHO OTHECTHU BCE BU/IbI KoJieOaHui (MpeAesibHO MpocTas Mo ooHas
MOMYJISIITUN ) U TTPe0Opa3zoBaHUM(TIEpEnoa0COBKa Aumnosieii) cucteM. CyliecTByeT
YaCTUYHOE WJIU TIOJTHOE TpeoOpakeHHe. A Tak KaK BCE OOBbEKTHI COCTOST U3 JH-
nosiei, e Bue pasno Buy, B nuaBepcHom Bapuante @ = 1/¢, To:

(D)1 4 (pF) 1 = Pt + Pt (2.11)

N3 2.10 u puc. 2.1 BumHO, 9T0 MHBEpCHUS (HOPMBI MEHSIET O4ePETHOCTL (HOpPM,
HO TIPU 3TOM KeHCKasi (hopMa MEHSETCsl Ha MYKCKyI0 (opMy U HA0OOPOT.

B cinoxHBIX 00BEKTaX MEPENOTIOCOBKY MPOXOASAT OTIAEIbHBIC AUIONUA WU
TPYIIIIBI 110 PYHKITMOHATBLHON HEOOXOUMOCTH B CBOEM HIMKIUYECKOM WJIU UCTO-
pudeckoM putMme oomeHa. [Ipu stom BHy cocTosiHue Takoro oObeKTa rnepeaaercs
BO BHe Mup, a BHe pe3ynbrar B3auMOJEHCTBUS €70 C MUPOM II€pENaeTCs BHYTPb.
Takoe nmpeoOpakeHHe MOXHO Ha3BaTh B3aUMHBIM. OOBEKTHI MEHSIOTCS B IMPO-
necce Takoro ooMena. Oco3HaBaTh MO3UIMM APYT Apyra JJis HAC €CTECTBEHHO,
00BEKT MEHSETCS OT cOCTOsTHUS IHb (3keHCKOTO0) K cOoCcTOsTHUIO SIH (MyKCKOMY) H
HA000pOT. MHAYKTUBHO-eMKOCTHbIE KoJieOaHUs SHEPTUH MEXAY MoitocamMu By 1
B,y moseii cOOCTBEHHBIX YacTOT BBI3BIBAIOT PA3IMYHBIE BUJbI IPEOOpPAKEHHUS.
KoHCTpyKTHBHBIE TPUYMHBI MPEOOPAXKEHUSI — OMPENETSIOTCS TMPEBBIIIICHUEM

npenena yctoiuuBoctu «30» 1 nsnydyeHnem amounn, OCTYIJICHUEM U 0TOOpOM
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sHEprur (popMm, TIe HETIHTPOIHS ¥ SHTPOIHUS CIIOCOOCTBYIOT OCBOOOKICHHUIO OT
3aCTOsl, KOHCEPBATU3Ma, CO3PEBAHUIO 10 KPUTUUECKOM MACChl ACUMMETPHUH, J10-
CTHKCHHUE TTOJTHOM TapMOHUWH, PE30HAHCA, PAIOCTH, TOTOBHOCTh K BHY HM3MeHe-
HUSIM, K POXKJICHUIO ceOs HOBOTO. Pednekcma K cornacuio Bbi3biBaeT paciiaj u3o-
TOTOB M BCEX HETapMOHUYHBIX (popM. Bo3HUKaeT pe30HaHCHAsI TEXHOJIOTHS TIpe-
oOpakeHHsI. EcnunanmxkaeMypoBHeKkoIeOaHn i (hOpPMBITIOIBEPratoTCAPE30-
HAHCY, TOOObEKTBOCTIPHHUMACTIOTOTHUTETHFHYOOHEPTHIOPE30HAHCA, TUTACT-
CSIUTIUTAETEIOCOCEIHUEOOBEKThI, HE UMEIOIIME PE30HAHCA, YBEIMUYUBACT KUBYIO
E€MKOCTh PHEprueH, EMKOCTh YBEIMUMBACTCS B 00bEME, MEHSIETCSI M OTCTpanBa-
eTcsi OoT pe3oHaHca. [Ipu oTcyTcTBUM pe3oHaHca OOBEKT TepAET IHEPTUI0, EM-
KOCTb 00bEKTa yMeHbIaeTcsi. [Ipu moBTOpEe BHOBH BXOJIUT B 00JaCTh PE30HAHCA
Y TPOLIECC MOBTOPsETCA. B pe3ynbrare Mbl UMEEM MPUUNHY AUHAMUKHU KUA3HHU,
JTMHAMUKY OOMEHa SHEPTrUsMH, MOJIENb KOJIeOaHH B )KMUBBIX OPTaHU3MAX. Y MH-
TOXOHJPHM, y CEpALA, AIbBEOJ, KAMWLIAPOB, KIETOK. 3TO U eCTb NyTb K COBep-
LUeHCTBOBAHMIO B/IACTU HA, T€/IOM — MYTb K MPUPOAE KOCMMUYECKOro Ye/10BeKa.

2.3.2. Teopema npeoOpaxkeHus.

Otpuiianue (MepeopueHTalns) MPEUMYIIEeCTBa KEHCKOTO (GOPMHUPYET MYK-
CKO€ ¥ HA00OPOT OTPHUIIAHUE MTPEUMYIIECTBA MYKCKOTO (POPMUPYET KEHCKOE.

Ecnu cymectByroT «30» nBYyX NOJISPHBIX apryMeHToB (nontoca K u M) B Bue
Bue u Bay sHepruu, To CyMMON MOXKET ObITh CHOpMHUPOBaH

myskckoi (JK+M) = M2/XK (2.12)
xeHckui (QK+M) = XK?/Mu (2.13)

THI MOJIIPHBIX oTHOMEeHMH BHy u Brae nost (2.10).

Torna MyJIbTUIUTUKATUBHOE OTPUIIAHUE (TIEPEOPUCHTAITUS ) MEHSICTITPEUMYIIIE-
CTBa BHJA COTIAcHO 3akoHy (2.11).

Jloka3arejbCTBO:

1 _ X
I[TycTh MMeeM OTpULaHKE Myskckoro npeumymectsa (K + M)~ = z 1 oT-

M
-1 —
puianue >xeackoro npeumymiectsa (K + M)™" = 7 Kpome Toro Mel 3HaeM,

-1 -1 _ K+M .
qro K™+ M7 = o> TO COTIOCTAB/IAA J1BA BAPHAHTA C MOCIETHIM
K K+ M M X +M
— = 17001 — = (2.14)
M2 WK-M K2 KM

MBI BHJIUM, 9TO MYXCKasi (hopMa BapraHTa MpeoOpa3miiach B )KEHCKYIO TIPH CO-
KpamieHuu M, a skeHckasi (hoopMa BapuaHTa MpeoOdpa3miiachk B My>KCKYIO TIPH CO-
kpatnieHus JK, 4To 1 Tped0BaJIOCh 10KA3ATh.

[Tpuyem y maHHOTO 0OBEKTA OJJHOBPEMEHHO MEHsieTCs X pyHKIus mosa [4] .

[lepectpoiika maMaTu (OpraHM3Ma) Ha MPOTHUBOIOIOKHOE 3HAYCHHE OTHOCH-
TenbHO AOcosroTa (puc. 2.1) 0T My’>KCKOI0 Havajia K )KEHCKOMY B Hao0OpOT I10-
JTOOHBI:

- JlJornueckoe oTpunanue — 3akoH ae Moprana B noruke.A A B=.AvB
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- AJIMTHBHOE OTPULAHUE (YKCIIa) — TUCTPUOYTHUBHBIN 3aKOH apU(PMETUKH.

- MyJIbTHILIMKATHBHOE OTPHUIIaHMe (CTETICHH ) — KOH npeoOpaxkenus brora.

3aKoH mpeoOpakeHUsl SBISETCA €IMHCTBEHHBIM 3aKOHOM, KOTOPBII criocoOeH
OTOpPOCHUTH 3aKOHCEPBUPOBAHHBIC HAIJIACTOBAHUS, HETAPMOHUYHBIE (POPMBI CO-
ObITUH B OTNIETLHOM OpraHe... WK BO BCEM OpraHU3ME, OTAEIUTHCA OT IMpOo-
[IJIOTO TPAIMEHTOM CHUJIBHOTO B3aMMOJICUCTBHS, M HA4aTh HOBYIO JKU3Hb C HYJI,
COXPaHUB OIIBIT B TOJIOTPAPUIECKON CTPYKType. ITUM MIEPECMOTPOM, ITEPEOTICH-
KO JKU3HH MBI CIIOCOOHBI JJO HEKOTOPOUW CTETICHH OOHOBUTHLCS, 03/I0POBUTHCS,
CHSITh KOH(IMKTHI B CEMEHHOW KU3HU, TPEJICTAaBUB CE0s MBICICHHO HAa MECTE
MIPOTHUBOIIONIOXKHOTO ToJia. [Ipu ymMennn pabotath co CTpyKTypoil m BHy 3Hep-
e, MOKHO OOHOBHUTH CBOM OpPraHWU3M TMOJHOCTBIO, H3MEHUTH CTPYKTYPY H
SHEPTHUI0 OKPYKAIOUIEH CPEIbL.

2.4. 3AKOH KBAHTOBAHUSA DHEPI'M

Ecnu mb1 X0THM pasroBapuBaTh ¢ [Ipupos0if Ha 0JTHOM sI3BIKE, TO HAJIO OMpeE-
JCIUTh TPUPOAHYI0 0a3y sHepruu (Tadi. 2.3). U yxe k Hell NMPUBA3bIBATH BCE
Apyrue mapameTpsl npuayMmanubie (1.4) demoBekoM. 3a 3JIeKTpOHBOJIbTaMH 3B
CKPBITHI, (hu3nueckue BeauduHsl [1, 2, 29, 39] — macchl Kr, pacCTOSHUS METPHI,
00BEMBI M3, TeMIlepaTyphl TPaaychl, CEKYHIbl BpeMEHH, 3apa00TOK B pyOIIsX. .. ;
SHEPrus poAa U CEMbH — POKAEHHBIX U BOCIUTAHHBIX JIeTeH; 3Heprus 1t008u OM
COTKAaHHAS «30JIOTBIM OTHOIIICHUEM...

JHeprus ecTh MOJISIPHOE HEPABEHCTBO B TOM HJIM HHOM SKBUBAJICHTE. JHEP-
rus (B = mvy?) — s1o noreHumansHoe (M) U cTpykTypHOE (1)) HEPABEHCTBO

(3.14... 3.19), HakoIUIeHHOE IMKIAMHU BpeMeHu (ty = Som/E wmm ty; =

So/+/ E /m) dbopm MbICTH, CBETa, 3BYKA, Tea). YoenbHulil napamemp suepeuu (He-
PABeHCmMEa) Hapawueaemcs 6pemMereMm, HanoaHaem 20102PaAmMMy hoOpm no Mecmy
U B8peMeHUu CMPYKmMYPHOU MACHUMHOU U DJEeKMPUYECKOU COCMasasioujeu
(pazo.3.9).

3apsa (pa3psi) MOXKET ObITh AUHAMHYECKUM HUMITYJIBCOM «MV», CIEKTPOM,
OYKBOM, CJIOTOM, CJIOBOM, aTOMHBIM HOMEPOM «No», BIUSIONIMM Ha BOCIIPUATHE
SHEPTUH. 3apsao (pa3psii) mModicem Obimb 00bEKMHbIM, YCIO0BHBIM, 002080PHbIM,
OEHEeNCHBIM, CTOBECHBIM, CUMBOTILHBIM, CMBICIO8bIM U NPOUUM €OUHUYHBIM IKEU-
sanenmom. Pabotas ¢ 3apsgaMu, Mbl IEHCTBYEM TIOTIEPEMEHHO BO CHE (B CBOEM
Bny nosne) win HasBy (Bo BHe nosie, T.€. B CBOEM OKpPYKEHUN). Y IeTIbHast SHEPT U
B IIPOILIECCE CTPEMIIEHHUS €€ K KBAHTOBAHHOMY PaBHOBECHIO YMHOKAETCS HA KBaH-
TOBAHHBIM HPKBUBAJICHT THUIMA: paAHaNIbHBINA (I), MexaHuuyeckuil (?), MOJIEKyJsAp-
Hb1il (H,0), oprannueckuii (?), anroOpuTMUUECKU (PUTM MpOorpamMmmel). Mbl oco-
3HaEM W UCIIOJIb3YEM IICJIbIN PsiJl SKBUBAJIEHTOB YHEPTHUHU.

Ipocmpancmeennviii — «r=+/ 1y, KopHeeoil, TeXHONOTHUECKHI, 6peMeHHOl —
«ty. T[IB-11 — «Vty» unu «Cty. Mexanuuecxuii — «hvy (y [lnanka). Inexmpoxumuye-
ckuti keanm «K» Dapaoes. Yenosoii — «Sinaw, keadpamuunwiii — Sin*a. Tenno-
soti— «Q», uncnoBoi. [ukmuecknii (277), BOTHOBOK (), CTPYKTYpHBIH (T1a371).
UucnoBoil (HyMepoOJIOTHUYeCKui), CMBICIIOBOM (KOHTEKCTHBIN), YyBCTBEHHBIN
(3MOIIMOHATBHBIN ), 00pa3HbIN (MEHTAJIBHBIN).
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Cpenu HUX €CThb I0Ka HenPU3HAHHLLIL PAO IKeusanrenmog. OJIHAKO BCE MBI
pacKkpbIBaeM TBOPEHUS KU3HU, KOTOPbIE OOraThl KpacKoM, KpacoTOM, JTMHAMUKON
yyjec 1 Omarogatu. Bece 3T SKBUBaJIEHTHI UMEIOT MECTO OBITh. DKBUBAJIEHTHI
SHEPrUM OTINYAIOTCA 110 CBOEMY KaueCTBY M KOJIMYECTBY, 110 TOW PEAJILHOCTH U
o0pasy, KOTOPBIN BJIOKEH B X HA3BAHUE U UCHOJIb3YETCS B JKU3HU.

B ¢usuke eceoduyerr mepoit usmMepeHus SHEPruM, KBAaHTOBAHHON KpUTEPUEM
«30510TOr0 OTHOMIEHHM» («30%»), ABIACTCS IIEKTPOH-BOJABLT [29, cTp. 577].

HckyccTBeHHass MaTeMaTUKa, 3aMKHYTasl Ha SKCIEPUMEHT, MOKET JaBaTh BbI-
COKYI0 OTHOCUTEJIBHYIO TOYHOCTh, HO 3Ta TOYHOCTb JIajieKa OT peajJIbHOCTH.

[Tpupona nmeeT cTporuii adropuT™M KBAHTOBAHMS CBOMX MapameTpoB (TalI.
2.3), 0bOpMIICHHBIX YCTOHYHUBEIM U OITUMAITLHBIM KprTEepHreM «30».

Tabmura 2.3
Mepbl 3Hepruu, yToUHéHHbIE KpUTEPHEM «30J10TOT0 OTHOIIIEHH S

OOrenpuHsThIe BeanuuHbI [29] YTOYHEHHBIE BETUYUHBI

1opr  =6,243 x 10'HB 0,618...x10*2 5B =¢ x 10'? 5B = 1/® x10* »B
1 kI'm =6,13 x 10*%B 0,618...x10%° 5B =¢ x 10%° 5B = 1/® x10% 5B
1BT cex = 6,24x10%83B = 1JIxx =1H-m 0,618...x10° 5B = b x 10 5B = 1/® x10'° »B
lxarm = 6,33 x 10'%B 0,618...x10%° 3B = b x 10%° 5B = 1/ x10%° 3B
Irkan =2,61 x 10'%B 2,618...x10*° 5B = 1/$h?x10%° 5B = d?x10'° »

1 a.e.m. = 0,0931494 x101° 5B 0,090...x10*° 5B = ¢$°>x 10 5B 1/c1>5><101°3B

Ipumeyanue: ® =1,618... ,d =-0,618... (3HaK «—» CTAaBUTCS aBTOPOM TIpH 0003HAUEHUH pa3pe-
XKEHHOTO NOJIs 00BEKTa, KOTOPOE MPECTaBISAET COOO0M SHEPTUIO OTPULIATEILHOM MacChl IO CPABHEHUIO
C €ro TOJOXHUTEIHHON CTYUIEHHOH I10JIEBO Maccoif). DJIeMeHTapHbI 3apsi COOTBETCTBYET 3apsiiay
aneKkTpoHa. J[koyIe ecTh oOpaTHas BeIMYMHA 3JIEMEHTapHOTO 3apsa.

Ji1st u30aBieHUs OT MOATOHOK KOHCTAHT IO/ YKCIIEPUMEHT, COMTPOBOXKAAOIITIX
HAyKy Ha poTspKeHus 6omee 150 ser, mpuxoauTtcs nepecMaTpuBaTh MEPHI B pac-
yérax. Jlaxke moisipHOE OTKIOHEHUE OT KBAHTOBAaHHOTO «30» HA OCHOBE pacmpe-
nejenue I'aycca Bokpyr DMCIJI co3maét HETOUHOCTH (BO3SHUKAIOT, HATIPUMED,
OTKJIOHEHUS 3apsiIOB OT CUIIOBOM JIMHUU B Ty WM UHYIO CTOPOHY B CHITY 3aHSITO-
cTu MecTa). Tabu. 2.3 yOexxaaeT Hac B TOM, 4TO ISl pEIISHUSI BOIPOCOB OpraHu-
3aIlMK CO3HAHUS KUBOTO 00BEKTA, €r0 CTPYKTYPHU3ALUU BCE €CTh IHEPTHUS C BCe-
oO1eit mepoit «30».

Jlorema 10. Cyts BHy u Bue OM-3Heprun 00beKTOB — B YHUBEPCAJIbHOCTH
«30».

B oononnenue x obweuzsecmruomy Muposo33peHuo mvi NOOX00UM K CUCHEM-
HOMY NOHUMAHUIO KEUBANEHMO8 KBAHMOBAHHOU IHEPSUU 3apsa0d, HAKONJIeHHbIX
8pemMeneM 8 8UOe MACCHL Beuecmad NIOMHO20 U MACcbl hopm moukozo Mupa 6
suoe Jlywiu, 6xmouas ancopummvl NOOCO3HAHUSL, CMBICIbL, ClO8d, CUMBOJIbL,
YyeCcmae, KoObl, MbLCJIU.

O0600111eHrE TOTOKOB 3apsijia MOKa3bIBAET CIIPaBEIJIMBOCTD Jiorembl 10.

2.5. 3AKOH KBAHTOBAHUA ITPOCTPAHCTBA

Bce xuBbie popmbl [Ipuponasl, Haxoasch B «30», yCTOMUUBBI U ONTHMATBHBI
B KyOMUYECKOH CTPYKTYype 1o cBs3siM (puc. 2.2B), a B mapoBoii ctpykrype 10/2-i
cucteMbl — 1o ¢opme mapa (puc. 2.2I'). B KoHCTpyKuuM mapa Takke ecTh
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uepapxus uneaibHbIX hopM. Mepapxudeckas rimyouHa conepxkanus «30» cTpouT
nrapoByro Gopmy Ha 10/2-if ocHOBe. BBIIBUB 3aKOHOMEPHOCTH (POPMUPOBAHUS U
pa3BUTHUS IIapa, MOXKHO DKCTPAMOIUPOBATH TO-
JTy4YeHHbBIC 3HAHUS HAa TTIOHMMaHWE caMOpa3BHUBa-
IOLLICHCS TIPUPOHONM CUCTEMBI Bcero Mwupa. 3a-
KOH «30» MO3BOJISIET OCMBICIIUTD MEPY SHEPTUH
Mupa (tabi. 2.3), KBaHTOBBIA IMPOIIECC TPAHC-
dbopmanmu dhopm (2.9), 06001TUTE 3aK0H ABOTa-
apo (2.1...2.6), tpeyronbpHuk Iludaropa (puc.
1.7, 2.4), xpucrammmanocts Gopm (tadm. 2.1),
nonstue «JIro0oBw» (pazmen 6.2).

I'my6una Tpanchopmanuu GopM oJHOPOAHOM
KyOMUeCKO# Cpe/ipl B 1Iap - mpoliecce o0pa3oBa-
HUM wapocunzmenma (2.17) cooTBETCTBYET psiy yriioB (puc. 2.4)

Sin o = 1/4/5, Sin2a.=1-Cos%a =1—-4/5 =1/5=0,2;
Sin B = 3/5, Sin%p=0,36; Cos?o. = Siny = 4/5.

Yrubel mpeyeonvruurxos npu «30» nansl Ha puc. 2.4. [ludaropeiickuit Tpeyroib-
HUK (3, 4, 5), cy)Kasch B 1Iape, MPEeBPaIACTCs B MUHUMAIbHBIA KBAHTOBAHHBIM

Bz (1, 2, V/5). DToT mporiece COOTBETCTBYET CYKEHHIO GOPM B CTOPOHY TrapMo-

HHUMH.
@) > @)

16

19,2
Puc. 2.4. YrJjbl CerMeHTOB B
maposoii purype «30»

2 2
3 9 4
B -5-1-6)
5 25 5
Tpuronomerpuueckass ocHoBa «30» TpEX MOKOJICHUH IEHUCTBYET B paMKax
10/2-cuctemsl, r1e KBaapatr TMIOTEHY3bl pABEH CYMME KBaJIpaToOB KaTETOB.
2

2
in2 — 2 2 — — _
Sin2a = 12 — Cos?a = 1—(ﬁ) = 15=02. (2.15)

[Ipupoaa BMecTo muockoro maposoro cermenta (2nr3/3)(1 — CosP) cama
o0paszyeT yCTOMYUBBIA U ONTUMAIIbHBIN 00BEM — IIIAPOCUHTMEHT:

Visapocusrmenr = (2172 /3)(1 — Cos*a) = (2nr®/3)Sin’a (2.16)

C omnpeAenEHHbIM yriaoM o = 26°33°54” B cootBeTcTBUM € «30» (2.15).

DT0 TposIBIISIETCS B BUJE TIIyOMHHOU TpaHchopmaiuu Henuretinoco «30» B
0OBEMHBII BapUAaHT WIApPOBOrO cermeHTa (mapocuHrmenTa) «1 — Cos?a =
Sin? a». O1o nosBonser chOpPMUPOBATE TAPMOHUYHBIN METOJ Pa3BUTHS Hepap-
xum crenener «30» o Bcel uppanuoHaibHoi riayoune 10/2-i cuctemsl. B co-
orBeTcTBHH ¢ (2.16) cTpouTCsl mapoBast KOHCTPYyKIus Mupa [7, ctp.70-72]:

Yp o /3 2 - g (2.17)

VmapocuﬂrmeHT (27'57'3/3)51:712()( 0,2

— ' — 00pa3 paauyca CTPYKTYpBI IlIapa U IMapOCUHIMEHTA,
— o, = 26,56505° = 26°33°54” — yroa mapoCUHTMEHTA.

[ITapoCMHIMEHT UI€abHOTO 1Iapa YCTOWYUB U ONTUMAJIEH, OH MEHbIIIE 11apa
B 10 pa3. Tak ecrectBeHHBIM 00pa3om o0ocHoBbIBaeTcst 10/2-cucrema.
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[[TapocMHTMEHT HE UMEET CBOOOIHON MaTepraibHOU POPMBI, OH MepecTpau-
BaeTcCs B IIAp KaK B HUIIY CJIEIYIOUIEro YpoBHS (POPMBI TOJI0OHO MEPEeCTPONKU
PTYTH, aIANTUPYS CTPYKTYPY OpPTaHU3aIuU KOHCTPYKIUU 1011 «30». DTa CTpyK-
Typa 000CHOBBIBAET (PYH/IaMEHTANIbHBIN (TOHUMAEMbIN, HO HEBUAUMBIIA) ONTH-
MaJbHBIM U YCTOMUYMBBIA CTepkKeHb AOCONIOTa, UEpapXusi KOTOPOTO CO3AET
JTUCHUIUIMHY YCTOMYUBOM JKU3HU Bcero Mupa, MHOrooOpasue ero popm, och ua-
CTOT U OKTaB. neanbHoe COOTHOIIEHNE 00BEMOB FTOBOPUT 00 aOCOIIOTHO TOY-
HOM 3aIoJTHEHUU 00bEMa 1mapa JecAThio MmapocuHrMenTamu. [loaTomy 1o aHa-
jorun BHe mone enuHuUIbl paBHO AecsATKY moo0HbIX enuuull cpensl EEE. OTo
COCTaBJIISIET €IMHUILY CJIECAYIONIETO YPOBHS, y KoToporo Bue mose Oyner conep-
xatb 100 equann KKK cpensr EEE, a nocnenyromee Bue nose — 1000 equaun
u Tak ganee (puc. 1.6 b). 13 atux equann popmupyercs Bceodmas KKK cpena.
[TosToMy oTnava KyouTa WM «aecsaTHHbD» (2.9) He HapyIIaeT, yKpeIrisieT KOH-
CTPYKLHUHU XO34ICTBA.

[[TapocHHIMEHT BO3HHMKAET TAKXKE MPU ABMKEHHH camoi€Ta. [lepen npopsi-
BOM MM BO3JyIIHOTO (PpOHTA 3BYKOBOTI'O Oaphepa BO3HHMKAET yAapHas BOJIHA,
KOTOpasi 0 MEpEe yJaJeHUsI OT caMOJIETa MTOCTEIEHHO MPUHUMAET MOYTH Ipa-
BUJIbHYIO KOHHUYEeCKyt0 (opmy. [lepernan naBnenust Bo ppoHTE YMEHbIIAETCS C
YBEJIMUYEHUEM PACCTOSHUSI OT BEPILIMHBI KOHYCa, U yAapHasi BOJIHA IPEBpAIacTCs
B 3BYKOBYIO. YTOJI MEXy OChIO U 00pa3ylolleil KoHycafS CBs3aH ¢ yucioM Maxa
(M = 1...6), a kBanTOBaHHbI1 «30» runep3syk umeer M= 5 ; 1 =55in?a(2.15).
DOrta cBs3b KoHyca ¢ «30» 1 mojgo0ue ero mapoCHHIMEHTY €CTh OUepeTHOE OT-
kpbiThe brora. Takoe cxo/IcTBO Ha€T MOHUMAHUE AUHAMUKHU MIPUPOJIBI B paMKax
ycToiunBOro noaoousi. Kpome toro, 3emiis IMEET MPELEeCcCUIo ¢ HAaKJIIOHOM yTJia
OT OcH B Mpenenax ot 21°55” no 24°20°.

Sin 22,45 ~ 0,3823...~ $2 ~ Sin? 38,19... . Sin 38,19 =0,618...

Ceiiuac yrou mnpeneccuu paBeH 23°27°, KoTopasi Tak)Ke HE MPEBBIIIACT yria
IAPOCUHIMEHTA, paBHOTO 26°33°54”, onpenensemoro B mpeaenax «30».

Moosicho npednonodicums, Ymo OMKIOHEHUe Yeld npeyeccuu Ha y2oi 6obuie
38 °npuseoém k cnoHmaHHoMy cO8u2y NOJSAPHOU OCU HA OONOJIHUMENbHBLUL )20]l
62 °? A yron paBHblii 26°33°54” saBnsercs BUIMMO UJI€ATbHON KpUTEPUEM, Tpa-
HBIO yCTOWUMBOM HUIIEH «30», KOTOPOM MO3BOJICHO OBITH IPU HEKOTOPHIX KO-
JeOaHu ¥ OTKIIOHEHUSIX .

«Benukuit ro KaTakau3MoB ['emakan CTpOUTCS Ha TAPMOHUYHBIX YHCIIaX
60x432 = 25920 = 360x60%x60/50 netr u3 6 cap (CapocoB), o6ecrieYuBaAIOITIX
oOHOBJIeHME IUIaHETHI corjlacHo kuure, E.JI. bmaBarckoinn «Pa3o0imauénnas
N3uga». IT0 TOT UKL, 32 KOTOPBIM 36MHON MUP JIBaXIbl CTOPAT U ABAXIbI 3a-
Mep3an. Hactynan jgeHb, Korjia mpoOUCXOAUT UHBEPCHS MOJOCOB. BOT pa3Hbie
KaJICHIapHU:

Tabmnna 2.4
JITMTeNEHOCTE CONTHEYHOTO To1a’ 25920 net
1 KOnuanckuii kaneHaaps (IHN) 365,25 9467280 (maN)
2 ['puropuanckuii KaJieHIaPh 365,2425 9467085,6

2 13 A.B. 3eH0BbeB U A.A. 3eHOBBEB «JIOroC €rUNeTCKUX MUPaMUI)
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3 Kanenmaps maiist 365,242129 9467075,984

4 JlaHHbIE COBPEMEHHOM aCTPOHO- 365,422198 9467077,772
MHH

5 ["apMOHHUYECKUH KaJICHAAPh 365,(123456790) 9464000 nHew

Kanennapu nensat «Benukuii rop» Ha 1€710€ YUCIO JHEW. XBOCT rapMOHUY-
HOTO TOJa CBsI3aH C IIOCJCIOBATCIIBHBIM HapacTaHnueM momnpaBku 1/8,1
0,(12456790).

MoXHO cO3/1aTh CUCTEMHO-YIIOPSJOUCHHBIM TAPMOHUYHBIN KaJIeH1aph, KOTO-
pBI OTIIMYAETCS TEM, YTO HAYMHAET KaXKJbIA r0Ji C KOHKPETHOTO BOCKPECHOTO
JTHS ¥ HE MEHSETCS M3 T0J1a B TOJI, YTO ITO3BOJISIET OTCJICIKHUBATH BIUSHHS aCIICKTOB
MJIAHET Ha MPOIECC COBEPIICHCTBOBAHUS CO3HAHUS M COXPAHEHUSI OPTraHU3M.

SAuBaps u CeHta0pb ®eBpaisib u OKTSIOpH
Bo |[Ilo | Bt |Cp |Ye |Ilsa | Cy 1
OHI'|1 |2 |3 |4 |5 |6 2 13 14 |5 |6 |7 |8
7 8 |9 [10]11]12 |13 9 11011 |12 |13|14 |15
14 |15 |16 |17 |18 |19 |20 161718 |19 |20|21 |22
21 |22 |23 (24 |25 |26 |27 2312425 |26 |27]28 |29
28 129 |30 [31 [32]33 30131132 |33
Mapt u Hos6ps Amnpens u Jlekabpb
1 |12 |3 Bo |Ilo| Bt | Cp|Ye |Ila | Cy
4 |5 1]6 |7 |8 |9 |10 1 12 |3 |4 |5
11 12|13 |14 |15 |16 |17 6 |7 [8 |9 |10]11 |12
18 119120 |21 |22 |23 |24 13 114 15|16 |17 |18 |19
25 26|27 |28 |29 |30 |31 20 |21 |22 |23 |24 |25 |26
32 |33 27 |28 |29 130 | 31|32 |33
Maii Wron(11)b
Bo |Ilo | BT | Cp |Ye | IIa | Cy 1 |2
1 12 |3 |4 |5 |6 |7 3 |4 |5 |6 |7 |8 |9
8 |9 10|11 |12 |13 |14 10 |11 |12]13 |14 |15 |16
15116 |17 |18 |19 |20 |21 17 |18 [19]20 |21 |22 |23
22 |23 |24 125 |26 |27 |28 24 |25 (26|27 |28 |29 |30
29 |30 |31 32 |33 31 |32 |33
ABrycr 1 2 |3 |4 ['on umeeT y100HBIN KaJeHIaph:
5 |6 |7 (8 ]9 ]10 |11 11 coniHeYHBIX UMKIIOB 1O 33 1HS paB-
12113 114115 16117 |18 HbI€ 363 MHSM IUTIOC 2 MPa3JHUYHBIX
19120 (21122 |23/24 |25 nHs B HoBwiil ron = 365 nHEi B rofy.
26127 128129 (30|31 |32 WNnu 52 venenu no 7 nHeut = 364 miroc
33 OJIVH TIpa3AHUYHBIN JIeHb = 365 qHel B
rony.

Emeé B npeBHOCTH BCTaBall BOIIPOC: KTO yIpaBisieT pa3ButueM BeeneHHon?

OtBeT MosxeT ObITh oquH: «30» AGcomoTa u oroc Beunocru, To ects %,

2.6. 3AKOH KBAHTOBAHMUS BPEMEHMU.
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®dpakTanoM BpeMeHHU CIY>KUT IUKIL. Bee cnouctoie 0bekThl [Ipupoibl hopmu-
pytorcs nukiaamMu BpeMeHu Ha ocHoBe AM KKK «30» nmyTém ciioxeHus u npo-
HUKHOBEHHMS criupalielt coraacHo puc. 1.7 u popmynam 1.12 n 2.18:

S x ¢t = St rpe (2.18)

— «S» — 3HaUYeHME NMPOCTPAHCTBA COOBITUI, HABEIEHHBIX MACCOH,

— «t» — Bpems, opMUPYIOLIEE CIOUCTOE MPOCTPAHCTBO COOBITHIA.

[TockonbKy M BeC, U pa3Mepbl CETEBBIX CTPYKTYP (B1opbl U dayHbl — 3TO Mapa-
MeTpsl (1.8), HaKOTUIEHHBIE BpeMEHEM, TO UX JiorapudMbl ecTh Bpems. CrenoBa-
TeJIbHO, UMEHHO BpeMsi OOBbEAMHSIET apaMeTphbl Beca U pOCTa, KBAHTOBAHHBIC
«30», TO UX BpeMs KaK CTETIeHb TaKXKe CIIOCOOHO K KaHTOBaHHIO B «30».

Jloka3aTenbCTBO 3TOTO YTBEPK/ICHHS BHIBEICHBI ABTOPOM B €r0 PaHHUX pado-
Tax [5, ctp. 369, 370] u [7, cTp. 66] NOCPEACTBOM CIEAYIOIMINX YPABHEHUM:

N32.18 umeem S = Vt*l (2.19)
o= 1=——— =t — 1) x ()
(tE1-1)x(ttD)
L= et 1, uro u TpeOOBAIOCH TOKA3aTh. (2.20)

+tt1
Jlorema 11. O xapakTepe KBaHTOBaHHs BpeMeHH «30».
Bpemsa kak u npocmpancmeo Keanmyemcs «30,10mMblM OMHOULEHUEM)).
[TpeobpasoBanue hopmysl (2.18) maét «3omotoe oTHOIICHHE» (2.20).
VpaBaenue (2.20)moaTBepKaacT BCeOOIIHOCTH 3akoHa «30», Tak Kak

BpeMsi, JHeprus (Tad. 2.3) u npocTpaHcTBO (TA0J. 2.1) KBaHTYIOTCSH «30».

2.7. 3AKOH C/KATUA U PACTSAKEHUSA BPEMEHMN.

[Ipoananu3upyeM, kak OyJeT pa3BEPTHIBATHLCS BPEMs B HACTOSIIWA MOMEHT,
€CJIM BpeMs OyIeT CMEIIEeHO 1o/ BiausinueM Bue sHeprun. To ecTh BO3MOXKHBI JIU
CKAUK{ BPEMEHU IMPHU SHEPTreTUYECKOM CMEIEHUH COOBITHM, TO €CTh NONaJaHue
B ponuioe u B Oyayuiee. Mbl HIOMHUM, YTO 3€MJIsi BMECTE CO CIIOSIMU aTMOC(hephI
XPaHUT MaMATh IPOILILIX U OyAyux coobThii[33]. PaccMoTpuM Kak SHEpreTH-
YeCKO€ BIMSTHUE MePbl =M TOT0 WUJIM UHOTO CJIOSt 3eMJTU UM aTMOC(hEpbl OKaXeT
BIIUSIHAE Ha COOBITHS B HactosmeM BpeMeHu. [Ipeobpazyem momoOHyto dop-
MYITy:

St = stM¢ (2.21)
+M — kBanToBaHHasa «30» Mepa 3aI€PKKUA — TUCTEPE3UC BPEMEHHU.

t — BpeMsi HaKOIJIEHHBIX, PEATM30BAHHBIX U YIUIOTHEHHBIX Mepoil M cOOBITHIA
OTHOCHUTEIIBHO MOMEHTA «3/I€Ch U CEUYACH.

N3 ypaBHeHus 2.21, Hanpumep, BHITEKAET

StM =t us="Nt (2.22)
OTHOIICHWE TPOU3BOMASINCH K TMPOM3BOJAHON B MOJOOUSIX MMEET CIeAyIoIIee:
S t_M\/E
1= ;/= T = (t — (iM)) Xt (223)
(t—M)xt
+M =t — 1/t. (2.24)
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MpbI nosyqriiM CMeIieHrue BpeMEHHU B HacTosieM Mepoit M (tabi. 2.1). Takum
00pa3oM, CMEIICHUE BPEMEHHBIX COOBITHI HM3-3a THUcTepesnca (cM. cchiika 31)
BpEMEHHU (3a€p>KKH BPEMEHU B Ty WJIU JIPYTYIO CTOPOHBI Ha Nepudepruu 3eMHOTO
MPOCTPAHCTBA OTHOCUTENBHO IIEHTPA, TJI€ HAIIACTOBBIBAETCSI COOBITHSI B MOMEHT
«37eCh U celyacy) BO3MOXKEH U Mbl 3TO HHOT]Ia 3aMeYaeM KaKk aHOMaJIbHOE SIBJIe-
HUE.

2.8. TAPMOHMUSA MOHAJI U OTKJIOHEHUSA

[IposiBneHNE CTEPKHEBOM TapMOHMHM MOHAJ BBIPAXEHO YpPaBHEHUSMH
(2.1...2.6 u Tabu. 2.1) Ha moze poaosoit mamsat EEE. MoHana — 3Hak pa3yma u
ceszytomas cuina EEE. E€ «30» nposiBieHre TapMOHUY B KU3HU, CTaOWIIbHASA U
ycToiunBas (opma, cnocoOHasi BOCCTAHABIMBATHCSA NMPHU MX OTKJIOHEHUU O€3
KpaflHOCTE OT pa3HOTo poja BozaeucTBUi. Da3bl KOJIeOAHUS 30pPOBBSI Opra-
HU3Ma, JOMYCTUMBIE B MY3bIKE€ BOJIHBI BO30YXKICHUS, NUHAMHKA JIOJTOJICTHS
UMCIOT CBOM YYBCTBUTEIIbHBIC AMaIa3oHbl (pa3m. 5.1.1).

B IIpupoze Bc€ mpoiie, HO NOBTOPUTH 3Ty POCTOTY B UHCTPYMEHTE HE BCET 1A
BO3MOXHO. B ONTUMAaNIBHBIX aIropuTMax KOMIIEHCAIUS BO3MYIIAIOLINX BO3ACH-
CTBHUI PUPOJHBIX (PAKTOPOB 00ECTIEUNBACTCSI KPUTEPHUEM YCTOHYMBOCTH H OII-
TUMAJBHOCTH «30». ITO OTHOCHUTCS K KIIETKE, OpraHy, OpraHu3My, OpraHusa-
UM, a TaK)K€ K UCKYCCTBEHHBIM cuctemMaMm. Ho Hayka moinb3yercst OoJiee ciox-
HBIMH KPUTEpPUAMHU TOM k€ ontumusauuu HaiikBucrta, bemnmana, JIsmyHoBa,
Komm.. ..

Ho 3amena Bo3moskna! Kaxxnaa ennanna [Ipuponasl cymecTByeT Kak crosyas
BOJIHA B Oeryiiei win B KOpIyCKyJIsIpHOU opme.

[Ipu pacxoKIeHUU LIEHTPOB MacC CTOSYMX BOJIH OHM MPEBPAIIAOTCs B O€ry-
1€ BOJIHBI (BAOXHU-BBIIOXH, YAAphbl MyJibCa, BOJTHOBBIE PUTMBI OOMEHA U T.1I.),
oopmiennnie B «30» (1.6). [Ipu3BaB Ha MOMOIIL (PU3UKY JKUBBIX CUCTEM [7,
cTp.55, Tabn. 2], OTMETUM, YTO YCTAaHOBUBIIMICS TPOIECC TAPMOHUHU KIIETOK
onpeznensercs «30». [IporncxoauT agantanus, paBHOBECUE COCEHUX COCTOSTHUIM
MPU UX JAUNOJIBHOM M JIUMOJIb-IUNIOJIbHOM B3aUMO/ICUCTBUMU.

OnnHako, CyniecTBYyIOT o U [3 oTKjioHeHus (puc. 2.5):

Bayt1 = Bt M — o Buey, roe (2.25)
*BHY HanpspKEHHOCTD f3,, BO3HUKAET [PHU JIMIIHEH OTBETCTBEHHOCTH, KOTO-

pyto 00beKT Oep€T Ha cebs. ITO OTKJIOHEHHE KakK YCJIOBHOE HapylIeHHe
Mepbl, HECBOMCTBEHHAs! >KUBOMY 00BEKTy - «JKU3Hb MO ABOWHOMY CTaH-
JApTy», «CUIAEHUE HA IBYX CTYJIBAX). ..
eHapyLIEHHAsl TAPMOHHMSI HA BEJINYMHY Oy BO3HUKAET PU HECOOTBETCTBUU
BHy nosist BHe moiro  Kak paccTpoMCTBO MBICJIEW, CJIOB U JIEII.
DTO 3HAUUT, HAPYILIEH KOTHUTOM HEPBHON CUCTEMBI - CETh MOJHOTO Habopa
BCEX KOTHUTHBHBIX PETYJISITOPHBIX CBA3EH UM KOHTAKTOB 3yieMeHTOB (KOI0B).

Ecau BBl BBIHYK/JICHBI CIUIIKOM JOJTO CIYIIATh O YeM-TO IIOXOM, TO BCKOpE
HayHETEe pearupoBaTh MOX0XKUM 00pa30M, a MOPOU U Jaxe BeCTU ce0s TakKe Kak
repou UCTOPHUHM (3TUM OOBSICHSETCS BCE OOJIbIIIEE YUCIIO CTPENhObI B IIKOJAX,
MIPECTYIUICHUH B CEMBSX, TJ€ Ka3aJI0Ch OBl HUYETO HE mpeaBemniaio o6emnpl). bonee
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TOr0, WCCJEN0BATENN BBISICHWIN, YTO HETaTHMBHBIE HOBOCTHU JENAIOT YEJIOBEKA
raynee. 9TO MPOUCXOAUT MPU OTCYTCTBUM COBECTH, BOCIIUTaHUs, 00Opa3oBa-
HUs. Vinu HeucripaBHBI KaHalbl, AECHAPUTHI, aKCOHBI, HEUPOHBI, KPOBOTOKH,
CETHU, OPTaHBbl.

HOJ'IyLIaCOBOET BO3HCﬁCTBHC IUIOXHUX HOBOCTEM IMPUBOOUT THIIIIOKAMII T'OJIOB-
HOT'O MO3ra B 3aMCIIATCIILCTBO. OH JIHNIIACTCA 4aCTU HGﬁpOHOB, OTBCTCTBCHHBIX
3d IIPUHATHC pGIHGHI/II\/'I, " B T'OJIOBC 06pa3yeTc;1 «Kamiay.

VY 4YenoBeKa TakKe MOXKET BO3HUKATH B 3HAYUTEJIBHON CTEIIEHU aCHMMETPUH
npu Bae + BHy # M37 BO MHOXECTBE BapHallyii, 110 Pa3HOMY MOBOIY, TO €CTh
OBITh «HE B CBOEH Tapelike», HE HA CBOEM YPOBHE UEPAPXUM. ... «30JI0OTOE OTHO-
menue» onpezaenser KKK cnouctoe pazsurue cereBbix npupoausix ¢popM. OHO
KBAHTYET 00bEMBI, OPOUTHI, PACCTOSHUS, IUIOTHOCTH, aITOPUTMBI U TIp. Eciu ke
Ha OCHOBAHUU TMIIOTE3bl MOKHO JOCTOBEPHO 10KA3aTh YTO-TO CTATUCTUYECKH, TO
9TO YK€ TEOpHs, a €CIIM Ha €€ OCHOBAaHUU MOYKHO JJ0Ka3aTh MHOI'O€ U BO MHOTMX
00acTAX €CTECTBEHHBIX HAayK, TO 3TO YXE HEOCIOPHUMBIM 3aKOH MPHUPOBI.
Hanpumep, 1apBUHOBCKas TUIIOTE3a OMOJIOTUYECKON HBOJIIOLIMU MOA00HA peu-
TUU, XOTS SIBJSETCS U PEBOJIIOLIMOHHOM JJI1 CBOETO BPEMEHH, KaK U PEIIMTUO3HAS
runoresa [Itomemes B kocMonoruu. [[pyrue npuMepsl, alrOpuTMel aBUALIAH, T10-
CTPOEHHBIE Ha KPUTEPHUH YCTOMYMUBOCTU U onTUManbHOCTH «30», BOUpas B ce0s
anroput™Mbl HaiikBucra, bemnmana, JIssmyHoBa. . ., 3aKOH cMelleHnst BuHa, OTKpBbI-
ThIM B 1893r. OKa3aiMch 4acTHBIMM Ciy4yasiMH 3akoHa «30»

1
CDN —p  BHy(t+1) = M — aBHe(l) | CDN+1

Puc. 2.5. Moaejp ajJropurMa BO3MOKHBIX HCKAKEHHUI COOBITHHA B 00bEKTE

B ccruike 24 npencraBieHO HOBOE YHUBEPCAIbHOE 00001IeHNEe B BUIE THIIO-
T€3bl, UMEIONIEH MPaBO CYIIECTBOBATh, U Pl Apyrux. lIpeacTaBieHbl METOIbI
J0Ka3zarenbcTBa BceoOmHuocTu kpurepusi «30» mpu moctpoenun 10/2-# KOH-
CTpYKUMU BO BpeMmeHH. [Ipu 3TOM Kaxkzasi AecsiTka UMEET CBOIO OKTaBY, CBOIO
TApMOHMIO ISl BCETO0 OECKOHEYHOI'0 YaCTOTHOTO CIEKTPa, (POPMUPYIOLIETO Me-
010 MUpPOBOY BeenenHon. YenmoBek 1 4esoBedyecTBO AJAIEKO IPOJABUHYIINCH B
No3HaHWKM MUpOo3/1aHus, U HECYT OTBETCTBEHHOCTb NIepel HUM, HOO UTHOPUPOBA-
HUE 3aKOHOB [Ipupospl nenaeT ux omacHbIMH HE TOJIBKO JJIsi CaMHUX ceOs, IS
HapOJ0B 3eMJIH, 111 3EMJIH, HO yxe JuIsl ['amakTtuku B nieom. Eciu Mbl HE ocTa-
HABJIMBAEM HETaTHUBHOE IMOBEJEHUE NIPYTUX, TO Mbl Tak ke OepéM Ha ceOst ux
BUHY. MBI 3HaeM, 4TO O HEMPABUJILHOM IMTOBEJICHUH JIPYTUX U TEM CaMbIM BHOCUM
B ce0sl aBTOMaTUYECKHU JUCKOM(OPT U 3TO TAKKe HECET UCKAXKEHUS MOJIEH MEKITY
Bny u Bne cocrossHueM B Hac.

AKEHHINHAM

JTroOuTe KEHIUHBI MY>KUHH,

o1
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Korga HeT HCTUHHBIX IPUYUH
JIroOuTh HAC WK MPOCTO KIATh,
JIroOuTe, Kak peOEHKA MaTh.

Korga He munyer cyan0a,
Korpa 3a xxu3ap ui€t 60phnoa,
JIroOuTe HPaBCTBEHHBIN MOYUH
Heo6xoauMpblit 1151 My>KUHH.

Br1 Oeperurte ux moxow,

Kornma nnét a3u1uabii 00it

3a 4ecTh A1, Ha BBINAJ 37101
Boopyxurtech 100poTOil.

ITonGpockTe HCKPEHHUX JTyYUH
B kocT€p nymeBHOro nopeiBa,
U ne 6pocaiite ux ¢ 0OpbIBa,
JIroOuTe, )KEHITUHBI, MY>KYHH.

B niepuo HEpBHBIX NOTPSACECHUM,
Panenuit unu npuTeCHEHUM,

OH — BauI J0OMMBIN TOCTIOIVH,
JIroOute, KEHIUHBI, MYKUYHH.

Torma Bel rocnioxa, napuia,

B ero [ymie cBoO0AHOI NTULIEH
Hanx mupom Oynere mapurh,

A OH BaM OyJAeT MUp JapUTh,
Bac 3a m000Bb 011aro1apuTh.

52



[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

I'/IABA 3.
3JIEMEHTbI 3JIEKTPOMATHHUTHOI'O IPOUCXOKAEHUA

Bce monst Mupa AGcomtota nmeer OM-10 00BEKTUBHYIO OCHOBY, MEHSIOIITY-
10CS OT HYJISI 10 aKTyalbHOUM 6eckoHeuHocTH. pyrux moneit Het. [Ipenmonoxe-
HUS O IPYTHX MOJIAX BO3HUKAKOT OT TOTO, YTO YEJIOBEK HE 3HAET CBOKO MppaIUo-
HaJIbHYIO PUPOY, TOHKYIO U IpyOy10, MHOTOCIOMHYI0 [Ipupoay o6bekToB OM.
OTtcroaa BO3HUKAET MHOTO IyTaHULbl. [[03TOMY paccMOTpUM HppalvOHAJIbHYIO
npupoay €€ 9M-X 3J1EMEHTOB.

Macznummnoe none 00vekma SIBISAETCS CIEICTBUEM UHTEIPATbHON CyMMBI Kac-
KaJla BCEX NapasiesibHO PACIOJIOKECHHBIX KBAaHTOBAHHBIX JM-CHIIOBBIX JIMHUI
(KaHAJIOB) MEXK]Ty TIOJISIPHBIMU TOJIFOCAMU-3apsiaMu 00bEKTA.

Anekmpuueckoe none 00vekma SIBIASETCS CIAEACTBUEM UHTETPATLHON CyMMBI
KacKaJia BCEX noc1e0068amenbHo pacioioKEHHbIX KBAaHTOBAHHBIX YPOBHEN (B Ka-
HaJjie) BAOJb CUJIOBBIX JUHUN WM TEKYUIUX SHEPTUN B HUX MEXKAY MOISIPHBIMHU
HoJII0caMu-3apsiiamu oobekra (puc. 1.4).

OM-nioj1€ MO CBOMM CTPYKTYPHO-(YHKIMOHAIBHBIM XapaKTePUCTHKAM SIBJIs-
€TCsl IIOTOKOM I10CJIE0BATEIBHO-IAPAIIICIIBHOM, JBOMYHO-AECATUYHON, UHIYK-
TUBHO-€MKOCTHOH, ()paKTaIbHO-UEPAPXUUECKON, KBAHTOBAHHOU «30» 3HEPIHH.

OHo GyHKIMOHUPYET N0 TPUHIUMY: «YTO ciioxui (ppakTaibHO, JBOUYHO-]IE-
CSITUYHO, UHAYKTUBHO, MapajlIeIbHO-TIOCIEA0BATENIBHO), TO U OyIe€T MHOKUTHCS
(00BEMHO, HEepAPXUUYECKH CTPYKTYPHO-(YHKIIMOHATIBHO).

HOSTOMy TaK BAXXHO U 6 COYUATIbHBIX OMHOUIEHUAX YEMKO 0CO3HABAMb CBOU
6bl60p U CMOJIb JHce YEMKO npueoaumb €20 6 UCNOJIHEHUe.

3.1. TOJIA ABCOJIIOTA, OB BEKTA U BAKYYMA.

Mps1 nmoka3zanu B riaBe 1, uto cBépHyToe nosie Abcomntorta ecth cpena EEE unu
MycTas MOJIHOTa Ha BceX YpoBHsAX uepapxuu cpenbl EEE, rae ammintyna A =
0, yactora f = oo, t = 0. D10 MoTeHIMaBLHASS OCHOBA MUpPO3AaHUs Ha JTFOOOM
YPOBHE HAHO-, MUKPO-, MAKpO- U MEra-MHupa, U3 KOTOPbIX MOXKHO yeprnaTh Oec-
KOHEYHOE KOJMYECTBA DHEPIMM COOTBETCTBYIOLIEH CIOKHOCTH. MHaue Mbl
HazBanu e€ HEBBITHUE. [lonspuzanus HeObiTrs Ha BHy n Bae nosnst 00bekTOB
BbI3bIBaeT BBITUE rae Ammiautyna oobekta A > 0. Ckoabko Obl MBI HE pacrma-
KOBbIBaJIM €€ myTéM noJisipu3annu Ha BHy (I'eno) u Bue (deno) Tunossie mosis —
3aKOH COXpaHEHUS SHEPTUU CBOM Ha KaXKJOM YpOBHE OCTAETCsl, TaK Kak OH BOM-
paet B ce0s Bce JIpyrue riiyOMHHbIE YPOBHH B BUJIE CETH CETEH.

J1y1st TOrO, 9TOOBI IOJIAPU30BATH EIMHUILY HEOOXOIUMO YaCTH COCTaBa €IUHUIL
U3 OJTHOM 00JIaCTH MEPEHECTH B IPYTYIO0 00J1aCTh, TO €CTh II€-TO CTYCTUTD U I/1e-
TO pa3paauThb. | Opru30HTaANIBHAS TTONSPU3ALUS 32 CUET BEPTUKAIBbHBIX cui LIb u
[IC BbI3BIBaET BpaliaTeIbHOE JIBWKEHHWE C BEPTUKAIBHO-O0BEMHBIM OOpailie-
HUEM K poauTento. Ta 06s1acTh aOCOIIOTHON MOMHOTHI, IJI€ MbI pa3ps iU HEKO-
TOPOE YMCIIO OOBEKTUBHBIX CIUHMII, Ha3bIBaeTCs Quzuueckum saxyymom [30].
Bo BHue noJie 00beKTa 06pa3oBaioch MOJI00HASI eMy CTPYKTYpa (HeI0CTATOK
— KaK OTPULATEJbHAsA Macca), KOTOpasi COOTBeTCTBYeT BHY moJi0 00beKTa
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(M30BITKY — MoJIOKHTEILHOMH Macce). [Tpuuém Bre monst Bcex 00bekToB Mupa
B3aMMOJICUCTBYIOT JAPYr C ApyroM U GopMHUPYIOT Oyayliee HE3aBUCUMO OT
HaIlIX YKEJIAaHUM, a TOJIBKO OT HAIIETO U3Ty4YE€HUS BOJIH B JI€NIaX, CJIOBAX, MBICIIAX.
[To-npyromy Ipuposaa padborats He ymeeT. Kaxayro TOuky B 00bEKTE OHA CTPOUT
o e€ 3ampocy, Mo HeOOXOAUMOCTH caMoit okpyskaroiiero Mupa (OM), Bkitouast
yesioBeka B «30», kak cieacTBue J1to0Bu [Ipupoabl. 3aKoH KBAaHTOBaHUSI BO3ZHUK
B PaMKaxX KPpUTEPHUs] YCTOMYMBOCTH U ONTUMAIBHOCTH «30».

Ecnu B cpene Abcomota EEE poxaaercss 00bEKT, TO OH CaM B CBOEM OKpYKe-
HUU BMecTe ¢ AbcommoToMm popmupyet cBo¢ Bue u BHy nosie u Takum oOpazom
110 CBOEH CTPYKTYpE CTPOUT C JIFOOOBBIO BAKYYMHOE MPOCTPAHCTBO B AOCOIIOTE.
[Ipu sToM B cymme cpena EEE, unu neObiTue AGcosoTa Kak Oblia, TaK U OCTa-
€Tcs pa3BEPHYTas B BUJIE CeTU ceTel. B Hell aHeprun HuKora He yoniBaeT. Bme-
CTO HEOBITHS Ha OCHOBE TMOJISIpU3AIIMU BO3HUKIIO IMapaMeTpuieckoe britue ¢ pas-
BEPHYTHIM IIPOCTPAHCTBOM. OOBEKTHI COCTOSIT U3 NOJIAPHBIX BHY 1 BHe anekTpo-
MarHuTHBIX mosieid. OHM CHOCOOHBI T€HEPUPOBATH DHEPTHUIO0 U TMOJACPKUBATDH
AHEPreTUIECKoe cocTosTHUE ObITHS. [IpocTpaHCTBO 6€3 0OBEKTOB HE ObIBACT.

Cpena EEE ectb a0COJIIOTHO MyCcTasi MOJHOTA — BHICOKOYACTOTHAS SHEPTUU
3anpoca. Ei monsipHas a0COJMOTHO MOJIHAS ITyCTOTa MPOCTPAHCTBA-BPEMEHHU
HMIMEET 3aIIpoC Kak CTPYKTypa HexocTaTka. Pu3ndeckui BaKyyM — 310 BHY CTpyk-
TypUpOBaHHOE TPOCTpaHCTBO ADOCoit0Ta, coOpanHoe u3 BHe mosieit Bcex o0bek-
TOB Mupa B BUJIE CTPYKTYPHO pa3psiKeHHON MaTepuu 00pa3oB. Kaxablii skuBoi
O00BEKT MOKHO paccMaTpHUBaTh MOJSIPHBIA 00pa3, GyHKUIMOHAIBHBIM KOHJEHCAa-
TOp (Z1Ba moJiroca MOJSIpHBIX 00pa3oB — BHe u BHy mosist EMKOCTH) U KaTylIKy
uHAyKkTUBHOCTH Mex HUMH. Katymka /JIHK nByx BuaoB, copmupoBanHas xo-
JIOJTHBIM CUHTE30M, UMeeT BHy HaBenn€HHyIo criupaib coObITHil 1 BHE pacnpene-
néuHyto B3aumoeiictsuem B OM (puc. 1.7).

MBI IPUBBIKJIM OTKPBITYIO HAM MHIYKIUIO CUUTATh uHmyuyuen. HaBenénnas
SHEPrusi COOBITHI B CO-LIEHTPE MOKET BBI3BaTh PE30HAHC IO accolMaluu (COB-
MaJICHUIO) C TPOIUIBIM COOBITHEM U BBI3BATh aJICKBATHYIO PEAKITUIO, HATIPUMED,
B BU/JIC UyBCTBA Y3HABAHUS, CPOJHOTO MPO3PEHHUS, IPEABHUICHUS, HENPEIBUACH-
HYIO PazioCTh, TOpe, NeYallb, CMEX U CIIE3BI.

3.2. TOPCUOHHOE ITOJIE

He napymas nctuny AOcosrora, Bo3bMEM JiBa (hparMeHTa u3 ypapHenui (1.4):
1=w,%L,C, = m,v,?/E,, Tne (3.2)

L;=t; — "HAYKTUBHOCTb, COOTBETCTBYET YHCILy BUTKOB-CO-IIUKJIOB — CIIOEB CO-
OBITHI BHYTPHU 0OBEKTA (UTO UMEET MPUPOTHBINA CMBICI);

Cr =X, Yy Zy = 5.3 — éMxocTb 00bexTOB cetn EEE, uny KoMIIeKCHas TPoUIa
¢ Buy (MHuMbIMU) ¥ BHe (IeHCTBUTENbHBIMU) MOJSMUA OOBEKTOB Ha KaXKIOM
ypoBHe 21tX;, 21Y;, Z uepapxuu EEE (nonsipHbIil KOHAEHCATOP);

w; = 271(s=1)/t; — cobcTBeHHas YacTOTa OOMEHA YHEPTUIMHU 00BEKTa-KOHTYpa-
Topa cpeapl Ennnoro EquncTea Enunu;

vy = S¢lt; — orHomeHne BHe «sy» moist k BHY «t;» moito, odopmiieHHbIE
CTPYKTYPHO BPEMEHEM B KBaHTax «30».
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m; — Macca HalJIaCTOBaHUS MOJIIPHBIX COOBITHI BpEMEHEM;
E; — sHeprus xomiuiekcHoro oonbekra t-yposust EEE (E; + JE,).
Zy = Sy — paaiualibHas COCTABJIAIONIAS MOJISPHONM KOMIUIEKCHOU EMKOCTH Cy;

OO6bIYHO EMKOCTBH BOCTIpUHUMAETCS (pr3uKaMu Kak BHy 00bEM 00beKTa, a 00b-

N . 4153 8msy  nd®
émbl BHe moneii He yuutsiBaor. Co= Vi = 3t = 6t = 6t

Peanvno émkocts BHy 1 BHe DM-1oss 00beKkTa CTPYKTYpHO BhIpaxkaeT 00a
MoJIroca B BUJE CBOCOOpa3HOTO KOHAeHcaTopa. BHecenue stux gopmyin B (3.1)
nact Ham o6vémnute (V) mopwvt (mopcuonnsvie nos), cnou cdep, HO 3TO HE Bpa-
HIAIOUIMECS BOTYKM Bakyyma. JTO cTostune DM-BOIHBI 3(prpa cO31ar0IIHNE CBOU
OMCIJI (mapamienu), ohopMIIECHHBIE BPEMEHEM:

27'CXt'27CYt'Zt'Lt = St3Lt = 37TVtLt = tz. (3.2)

Jlorema 12. IIpocTpancTBeHHo-BpeMeHHbIe (IIB) oTHOIIEHUs B TOpAax.

B npoyecce 26omoyuu u uH8OMIOYUU CO-YEHMPBLL NYCMOMDbL 8CeX 00bEKMOo8
Mupa yuknamu épemenu no 3anpocy msa2omeHus Macc UHOYKMUGHO HABOOSM 8
npoyecce c80e20 U OpoUMaIbHO20 8PAWEHUS BOKPY2 POOUmMEN HApaujusdaembie
00bEMHbIE MOPCUOHHBIE NOJISL (MOPbL) COOLIMUL, KOMOpble 8 8ude cnupanu (uc-
mopuu dHcusHu 0ovekma 6 OM) gopmupyrom epemenem c6ou 00bEMBL U MACCHL

(1.9) (mabn. 2.1, puc.1.7, 1.8):
2nX,2nY,s, - Ly =s.3L, =t? (3.3)

B pesynbrare IMHAMHKH OJHOTO OPOUTAILHOTO BUTKA OTHECEHHOIO HA pac-
crostHue S, (omHoro cinos Z, = 1) crnpasemms 3akon Kemnepa s, 3L, = t2 (1.9,
3.3), uro cooTBercTByeT S,° = GMt? mnpu wuccnemoBanmum m = E/v?=
(GMm/s,)/s;? /t?, Tak xak mocie cokpamieHus Macc M K nepeHoca S U t2 umeem
1 =(GM)t?/ s,3.

JlaHHAs CBA3b YKa3bIBAET HA CONPIKEHHOCTH BPEMEHH M IIPOCTPAHCTBA Sy CO-
TJIACHO ¢ MaccoBoil mepoi 3Heprun L, = 1/GM. Hanmpumep, macca Comniia,
Macca UHAYKTHBHBIX COOBITHIA, KoTophle HapacTuiu CoJHIE, 3TO Macca LUKIIOB
BpEMEHHM €ro CO3JaHHbIX. [Ipon3BeeHne Macc 3TO TOXKE Macea.

3.3. MACCA

I[Ipeo6pasyem emé pas (3.1) w?LC =L.Z,-{2rnX,-2nY./t.*= v,*}= mv,?/E.
Coxpamas v2, umeeM ypasuenue maccol [t* /13] moposvix Bry komniexchvix
noseii, rie BpeMs oOpamiaeT oToK 3apaaoB q;2 B maccy (3.4, 3.5):
mg = EtLtZt: Eisiti:Qi'ti, rac (34)
mt = ZitzlquHelt + |qBHy|t (35)
Ecnu 3apsaner onunakoBel = BHy + Bue = 1, macca kaxaoro mukia m;=1
(mmoste Bay = 1,618..., a mone Bue = —0,618..),Bcst Macca paBHA YHCIy HUKJIOB i,
TO €CTh YMCIY €AWHHUIL cioucToil Martepun u e€ suepruu (1.11). ITox equnuIeit
MOXHO MPUHUMATh Ty WM MHYIO MEpy, TaK KaK Kaxjas Macca TSHET T'paBUTa-
IMeH 3ampoc 1o cBoeil mepe 1o cede. Ecnu macca yBenu4miach, To OHa yBeJu-
quJia U 3arpoc. ITO )Ke CTPOro COOTBETCTBYET psigam duboHaqyuwn, JIroka u brora.
[ToaTomy psan JIroka cTtporo coriacyercs ¢ Tabnuied 2.1 u onpenensieT 3amnpoc
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HaIpsaAMYyo, GopMHUpPYs yCTOHUMBYIO pedickcuio. Macea — cymMMa 3HEPrUu 3a-
pAzIoB coObITH (2.6, 3.5), B3ITHIX 10 a0CONIOTHON BennunHe. OTHAKO KaXKI0e
HOBOE COOBITHE BOKPYT CO-IIEHTpa BbIpaxkaeT 3apsia OM.

KomMrteHcanust mycToThl BO30OHOBJISIETCS B CO-IICHTPAX 110 3akoHy Ban nep Ba-
aJbca JI0 KBaHTOBaHHOM hopMmbl. B ypaBHeHHH (3.4) HIMEEM TISATh 3aKOHOB (PH3UKH

no opranusanuu Bry ctpykryp: Herotona, Kynona, [1nanka, Oma, @apazes:

GM(m:El-sitl-)

- 3akoH Hptotona E; = , e cokpatum E;u s;. B pesynprare umeem

Si
UCXOIHYIO0 HHIYKTHBHO HaBoauMyto Mmaccy M; =15/t > GMt=1,rne (3.6)

G =0,6)=1/1,5 ecTb BeTuUMHA TPEOJIOJCHUS COMPOTUBICHUS KyOHUeCKOM
cpensl’’ EEE. Ipusenénnas Macca m,/t — ects kBaHT 3apana«E;s;» (3.4).

- 3akoH Kynona E;s;= ;% ¢ 00bEMHBIM 3aps10M SHEPIUH AHOPAMBI COOBITHIA;

- 3akoH ITnanka?® (E;xt; = h) npu m;/s; = h v BHeceHUe YnCIa BUTKOB COOBI-
THW KBAHTAMU BPEMEHEM, KPATHBIMHU 2TT;

- 3akoH Owma, rae macca ( M=U — kak noTeHuuan rpaBuTauud Mexay Bay u
Bxe nonsimMu) co3ganHas MHAYKIIMEH paBHa TATOTEIOIEMY MOTOKY sHepruu (E=I
aMIiep B CEKyHJ1y) YMHOKCHHOMY Ha KOMIUIEKCHOE COMPOTUBJICHUE JIBUKCHUIO
(R=s;t;). Paccrostaus s;(Z;= s;) u Bpems t; (L,=t;) mapameTpsl HapalIMBaHUs
coObITiii OM. OHM UTpaloOT POJib IKBUBAJICHTOB CONPOTUBICHUS Sit; = ZiL; =
R;.

3akon dapajest 3By4UT TakK: «IJIECKTPOXUMHUUYECKHUI SKBUBAJIEHT €CTh Macca
BEII[ECTBA, BBIJCISIONIETOCS Ha AJIEKTPOJaX MPU MPOXOXKIECHUU Yepe3 IIIEKTPO-
it 3apsiga 1Ko npu Toxe 1A/cy». Macca (3.7) Ha 25IeKTpoie, HAKAIIJIMBAsCh Bpe-
MEHEeM IpH Toke | uepe3 IeKTpoIuT, BeIpaxkeHa mo100HbIM (3.4) 3aKOHOM:

(m=U) = Ixtxk = Extxs, rae (3.7)

E — sHeprus ogHOTrO BUTKA COOBITHI, I — YMCIIO BUTKOB-ITUKIIOB.

K — a51eKTpOXMMHUYECKHI SKBUBAJICHT 3apsiia BEIIECCTBA B HACTOSIIEM TTOTOKE,

I — cuma Toka (A/c), win MOTOKa PHEPruM (pacxojla WM HapalluBaHUS S) B
MPOBOJIAIIEH cpefie 3a Bpems t.

3.4. 3APSI]]

PaccMmoTpum 3apsig HEUTPOHOB, MPOTOHOB U AJIEKTPOHOB U3 Taba. Menneneena.
HeilTpoH — HEUTpaIbHBIN 3aps]l AKTUBHOW Macchl BHy 1 BHe nonst 3neMeHTOoB.
IIpoToH — psiMOM MOJISIPHBIN 3apsi]l aKTUBHOW Macchl BHy 1 BHe nouist anemenTa.
DJIEKTPOH — 00paTHBIN 3apsi aKTUBHOW Macchl BHe n BHy 1mosist ajieMeHTOB.

Ha pucynke 3.1 (uToObl HE 3arpoMoOKJIaTh PUCYHOK) TOKa3aHa HE TOJHAs
YCJI0BHasi KOHCTPYKLHUA 3yeMeHToB. Kaxxaplil cepblif KyOUWK BbIpakaeT coOoi

2" 3pauenue 0,(6) B3ATO M3 COOOPAKEHU MPPALUOHAIBLHOCTH CPEIbI, BMECTO H3BECTHOTO 3HAUEHUS
0,67.

28 YI3pecTHAs pa3MEPHOCTh MOCTOSAHHOM [11aHKa COOTBETCTBYET pa3MEPHOCTH MOMEHTa MMITyJbca [Kr
M? /c], 4TO COOTBETCTBYET €r0 3aKOHY COXpPAaHEHHs MVI = CONSt. DTo MOHATHE BBEIEHO JUIs T, CO-
BEpINAONINX KPYTOBOE WU rapMOHUYHOE JBMkeHue. B 17 Bexe Moran Keriep Bo 2 3akoHe g0Kazal,
YTO MOMEHT MMITYJIbCA COXPAHSAETCS MPH IBUKCHUHU TUTaHeT BOKpYT COIHIIA 110 SJUTUIITUYSCKHM Op-
ouram. [Tpy npuOIMKEHNN K 3BE3/Ie CKOPOCTh TUTAHET YBEITMYMBACTCS, & P yIAJICHUH — YMCHBIIIA-
€TCsl U MOMCHT MMITYJIbca HE U3MEHSIETCSL.
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3JIEKTPOH BO BHe o6onouke aToma. I1ycToil KyOuK BbIpaXaeT HE3aHATOE MECTO B
KBAaHTOBAHHOM I10JI€ KyOMUYECKOIl OKTaBbl, COCTOSLIEN U3 8 KyOMKOB. 3aHATOE U
HE 3aHATOE MECTO B KBAHTOBAHHOM OKTaBE SIBJISIET BOZMOXKHOCTh HOHU3ALUH dJIe-
MEHTa B TOM WJIM MHOM CTENEHU. B pe3ynbTaTe Mbl BUAMM BO3MOXHOCTh aKTHBa-
UM (MOHU3ALMN) 3apsIOM SApa U3 AJIEKTPOHOB 00OJIOUKH s1/Ipa B TY WM UHYIO
CTOPOHY. 3apsij [10J1 — KBAaHTOBAsI BeIMUMHA DM-Ii SHEpruu NoJspHOro 00bEKTa
cpensl EEE, onpenensromas 3akoHoM Kynona ES, Kak MHTEHCHMBHOCTH Hampsi-
KEHHOCTH MOJIIPHOU Macchl, co3naBaemas B cpeae EEE.

i oy o ¢
3anonHeHe BHYTPEeHHMX CTPYKTYP, rae
BaNeHTHOCT b COXPAHAETCA

Puc. 3.1. Bausinue KBaHTA 3JICKTPOHA HA AKTUBHOCTb 3aps/J1a U MacChl.

Ne
AKTHUBHOCTB JIFOOOTO 3JI€EMEHTAa 0003HAUYUM CJICAYIOIINUM CITIOCOOOM. M:a)fo :

rae Ne - Homep asmemenTa, M — macca MpOTOHOB M HEUTPOHOB, 10 — yncno 3aps-
JIOB JJIA 3aBEPIICHMS 1IapoO0pa3HOro KBaHTa siApa, X — YUCIO AJIEKTPOHOB BO
Bne o6onouke u uncio npoToHoB Bo BHy (quana3zon BageHTHOCTH 1...8).
[TepexoiHbIe METaLIbI ABYXBAJIEHTHBI, B HUX MPOUCXOIUT 1000p Macchl 10 10
— JI0 KBAHTOBAHHOI'0 COCTOSIHMS $1/IPA MIAPOBOM KOHCTPYKIIMM, YTO Xapak-
TepHO HEOHY. OTHOTUITHOCTH 3aps/ia SJIEKTPOHA U MPOTOHA TPEOYET OT AJIeMEHTa
MOCTpOEHUE KyOW4YecKol KOHCTPYKIIMU Bo BHe u BHy mone npu ux B3auMo/iei-
cTBUU. HEelTpambHOCTh 3J1EMEHTa JOCTUTAeTCsl TOrAa, KOrJa BCE CTOPOHBI WIIH
yriabl Ky0a OyayT 3aKpbIThl dJieMeHTaMu. Ynciao 6 XapakTepHO Uil yriepoja.
KomnakTHOCTH yriiepojia mo3BoJjisieT copMupoBath Mepy — a.e.M. Hucno 8 xa-
PaKTEepHO AJI KUCIOPOJAA, YTO AAET €My YCTOMYMBOCTh M ONTUMAJIBHOCTh MPHU
CBSI3M C ABYMS DJIEKTpOHAMU, 00pa3yst MosieKyty Bojbl. [locne HeTpaabHOro re-
JUSl BAJIGHTHOCTh PAacTET C JIUTHUSI U JOCTUTaeT HEUTPAIbHOCTH B TEIIMM, TIE
umeeM 10 npotonoB u 10 HEHTPOHOB, uTO yBs3bIBaeTcs B 10/2-i cucreme miapa.
Kaxxnas necsatka tpeOyeT 15 ceOs 3amoJHEHUE TOHKOU CTPYKTYphbl, oOecreyu-
BAIOIIMK aITUTUBHO-MYJIbTUIIJIMKATUBHBIA TPUHIMI ToMeocTaza (pa3z. 4.1).
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I'omeocras ecTb n Y 3JICMCHTOB. Ecan Y 9JICMCHTA IIPOTOH €CTh, a 3JICKTPOHA K
HCMY HCT, TO BOSHHUKACT HOH, MOJIOKUTEIbHBIM BaJICHTHBIN 3apsn. HaanMGp,

L 11, 1 11,,.0
Harpuii ZNaE CIOCOOEH aKTUBHO OT/AATh 3JIEKTPOH U CTaTh HOHOM ZNaE.
JIj1 HeHTpanu3auuy aKTUBHOCTU OH MOKET MPUCOEINHUTD 3JIEKTPOH JPYroro
7
510
BO3HUKHET HEUTpaJIbHAsl KpUCTAJNIMYECKasi CBA3b

17
DJIEMEHTA, HAIIPUMED, xnopg—CI—. Mexly HUMU 110 BaJICHTHOCTH (AKTUBHOCTH)
Cout

57
CTCMa KBAHTOBAHMH Tp€6y€T 3aKOHYCHHOCTH OKTaBbl N 3aIlOJIHCHU HI&pOBOﬁ

CTPYKTYpBI sAnpa. Macca coaepXuT B ceOe KBAaHTOBAHHOE YHCIIO IPOTOHOB,
HEUTPOHOB U DJIEKTPOHOB HE3aBUCHUMO OT TOT'0, €CTh HEUTpAIM3aL1sl HOHOB WIH
HeT. TeM He MeHee, KaKIbIi AJIEMEHT HelTpaseH, nmesa Bay n Bue mone. Heltpa-
JIM30BaTh MOJIHOCTHIO IOJIOKUTENBHBIN 3apsi camMoi Maccebl BHy moss u otpuna-
TEJIbHBIN 3apsaa BHe noisst HeBo3MoxkHO. [1loaToMy cymecTByer rpaButanus M-
0 ITOJIS TI0 MAcCe IPU HEUTPAIILHOM 3apsJie, UTO OTpaxkaercs B Bece. Ho eciin Mbl
MCKYCCTBEHHO aKTHMBU3UPYEM 3apsij] BEIIECTBA BPALIEHUEM, PA3IBUHEM LICHTPHI
€ro Macc HeJloCcTaTKa U U30bITKA B TOM WJIM MHOM CTENEHU CKOPOCTHIO BpAILICHHUS
(1.11), To MBI yBeIMYMBACM WM YMCHBIIIAEM BEC BellecTBa 3a CUET (GOopMHUpPOBa-
HUs cwiibl crivHa (puc. 1.8), Biusiss OM nosieM 3apsia BEIIECTBA HA TATOTEIOMINIMA
3apsn Maccbl 3emutd. [103TOMy XOpOIIO pacKpy4eHHBIH JUCK BEIIECTBA MOXKET
OTOPBAThCS OT 3€MJIH U yJaeTeTb B KocMoc, 4To 1 UMeeM Ha MPaKTHKE.

b 1+7
NaClx. JlecsiTuyHast Ccu-

3.5. OBIIWAN NPUHITAII PA3BUTHS IEPUOJUYHOCTH PA3

Hamu cdopmupoBan anroputm Ilpupoasr (pasa. 1.11), moctpoeHHbI Ha
HAKOTUICHUH MEPUOJIUYHOCTH (ha3 MHUPOTHO-CE30HHOM M3MEHUMBOCTH. Kaxabiii
LUKJI 1a€T KBAHTOBAHHBIN MPUPOCT OOBEKTY MPHU JajJbHEHIIEM 3aMUpaHuu. Mbl
ATO BUJIMM E€XKECEKYHIHO, €KEIHEBHO, €KETOJHO, OT POKICHHS JO CMEpPTU HA
puUMepe KU3HU PAacTEHUi, rpuOOB, )KUBOTHBIX, YeJIOBeKa, miuaHer...(7.1, puc.
7.3).

Ilepeas ¢haza 6GpICTPOro pocTa IHEPTUU U PA3BUTHUSA IJIEMEHTA MOCIIE 3aCTOSI 1O
ero rotoBou rojiorpamme B cpene EEE, korga HeraHTponus MmMpeBhIIaeT SHTPO-
IHIO.

Bmopas ¢haza— akTUBHBI MAaKCUMyM, TO €CTh PaBHONPABUE MO BAJICHTHOU
CIIOCOOHOCTH TOJNy4YaTh U OTAaBaTh 3apsiabl cpeabl EEE, xorma HersnTpomnus
paBHA SHTPOIIUH.

Tpemwsa ¢haza nocteneHHol notepu aktuBHOCTH B cpeae EEE, korna Herss-
TPOIHSI MEHbBIIIE SHTPOIIHH.

Yemeépmasn ¢paza — akTUBHBII MUHUMYM, WJIW MIOJHAS HEUTPAIIBHOCTbD, COOT-
BETCTBYIOIAsl HEOBITHUIO JAHHOUW cTyneHu xu3Hu 2/10-0i1 cucrteMsl (aHaOMO3) —
HETPHTPOINMS paBHA HYJIIO, C IEPBOTO U BBIIIE MEPUO/IA 3aMUPAHNE WIIN PACIIaL.

da3zoBas ancambiieBasi CTpyKTypa Tabiuibl MeHeneeBa pasiefieHa Ha nepu-
OJ1bl, TPYIIIIBI U 31eMEHTHI, Tae «30» gBisieTcst 0a30i AJis1 KBAaHTOBaHUS siAep Iia-
posoii 10/2-i1 popmst (2,17). Ilporiecc HakoTIEHHS COOBITHH 10 GUKCUPOBAHHBIX
YCTOMYMBBIX KBAHTOBAHHBIX COCTOSAHUIM K; = 2n*0CYyLIECTBISAETCS LIUKIIAMU Bpe-
MeHH t, tne N — HOMEp opOuTHI, ky,= 2, 8, 18, 32, 50... — YHCIO IEKTPOHOB Ha
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opOuTe, a 3HAYUT UX 3apsabl. [ opranu3anuy KBAaHTOBAHHOW Macchl HEO0OXO-
aum 10/2-i ancam0ib, popMupyromuii mapoByo cTpykrypy. Ilpumuém 3mech
10/2-a ¢popma?

Ha »ToT Bonpoc Haxo/IuM OTBET IIPU aHAJIU3€ pa3BUTHA Iepuo 0B B Tad. JI. 1.
MenpeneeBa, KOTopast I€IUTCS HA IBa YPOBHS JIOBOJOPOJIHYIO TOHKYIO U MOCJE
He€ — MIIOTHYIO AJIEMEHTHYI0 0a3y. ToHKas cpejia MOBTOPSET IJIOTHYIO CyOCTaH-
IIUIO B DJIIEMEHTHOM 0a3e U 00bEKTeE.

HyJieBoii mepuoa OTHOCUTCS K J10-BOJOPOTHO-UPPALIMOHAIBHON 00JIaCTH dJie-
MEHTOB, U3 KOTOPBIX (POPMUPYIOTCS TOHKOMAaTepHaAIbHbIE (JOPMBI TyXa, YLIH U
Tena mo o0pa3y 1 NoJ00u 0 TUIOTHO-MaTepuanbHoOi (hopMbl. OHU BUIUMO, TAKXKE
00BeMHEHBI MEK Ty COOOM B OKTaBbI MO 00pa3y M MOA0OHUIO CIASAYIOIINX UCCIe-
nyeMbIx nepuooB. OHM copepkat (a3sl pa3BUTHS CBONCTB BaJCHTHOCTH T10 3a-
pSAY ¥ CBOMCTBO I'paBUTALIMU 110 Macce. B HUX BXOAUT Kak 3JIeMEHT HEOBITUS, TO
ectb equHuia cpensl EEE, Tak v a¢upuHku 3¢rpa TMna TOHKUX 3J1EMEHTOB - PO-
HOB. ['pynibl 371IeMEHTOB HYJIEBOTO MEPHOA UMEIOT, BUIMMO, HEUTPUHO U OoJiee
MEJIKUE 3JIEMEHTHI, BXO/SIINE B KBAPKH, 3JIEKTPOH M BCE TOHKHE aHCaMOJIEeBbIE
anemeHTHI (5.10, 5.11), monydeHHbBIC B pe3ysibTaTe MOJSPU3ALNNN U 3aTOJTHCHUS
HENTpaabHOMU cpelibl 10 00pa3y U MoaooHo Apyrux nepuonoB. OHU uMeroT Bry
u BHe none u cnocoOHBI 3aM0NHIATh CBOM rojlorpapuuecKue mosis A0 yCTOMUu-
Boro KKK cocrosinusi. TOT ypoBeHb HE CLIOCOOEH pacnaaaThCsl SHEPTETHYECKH
B CHJIY UX CTPEMJIEHHS K COOOPHOCTH U ynoo0seHuto Adcomoty. Bunumo, Bo3-
moxeH ux KKK pacuér popm. Ux 10/2-1 popma He BUaHA, HO O HEH MOXKHO CY-
JUTH TI0 BOJHOBOHM CTPYKTYpE OJAMHOYHOTO DJIEKTPOHA, MMPOTOHA, KOTOPBIE CIO-
COOHBI MO/JIaBaThCsl U MHTep(EepeHUnu U AUPPaKUMU U3-3a UX CIOUCTOTO CO-
ctaBa matpémku (5.10, 5.11, pazz. 5.3.2).

1 mepuoJ HauMHAETCS C MPUHATOMN a.e.M. U Bozopoaa. Boxopox yxe popmu-
pyercs ¢ IPEBBILICHUEM a.€.M., KaK U BCE OCTAJIbHBIEC 3JIEMEHTHI. 3aKaHUMBAETCS

. . +8 0
NEPBBIN NEPHUOJ] TeINEM, HEUTPATLHOCTHIO (—8 = 5)' [Toxoxe, 6a30BbIM 3JIEMEH-

TOM sIBJIsieTCS ANeKTpoH (dHeprueit 1 3B = 1,618...- 0,618...), cocrosiuii u3 po-
HOB, OTBEYAIOIIUE 32 OAJIaHC B UPPAIIMOHAIIBHBIX IIAPOBBIX KOMILJIEKCAX, U3 KO-
TOPBIX, KaK WU3BECTHO, COCTOSIT SiApa aTOMOB IUIOTHON CTPYKTYPHI (TIPOTOHHI,
HEUTPOHBI, ...), KOTOPbIE BBIPAKAIOT HEKOTOPYIO OTHOCUTEIBHO YCTOWUHMBYIO
dopmy u3 10 mapocunrmentoB 10/2-# mapoBoit KOHCTpYKIHH B «30» (2.17).
DT0 MO3BOJISAET 33yMaThCs 00 001IIeM aITOPUTME OPTaHU3aIUU TTOJJOOHBIX SeP-
HBIX CTPYKTYp. ['enuii, BugumMo, npuodpén cTpykrypy cpeabl u3 10 mapocuHr-
MEHTOB B KOHCTPYKLMM HEUTPAJIbHOW BAJICHTHOCTU IPHU ABYX HEUTPAJIMU30BaAH-
HBIX JABYMS SJICKTPOHAMH MPOTOHAX U JBYX HEHTpOHaX, HAa (POHE KOTOPOIl HAUH-
HaeTCsl pocT U (OPMUPOBAHUE HOBOW OKTaBBI BTOPOTO W Jaiiee MepruoaoB. Tak
IByMsI MaccaMu (2) B TabyMile MPECTaBJICH MEPBBINA Mepruo OyayIlero ancam-
o151 10/2=i1 cucTeMBbI BTOPOTO MEPUO/IA.
2 nepuoa (TUTui, 6epusumii, 60p, yriaepos, a3oT, KUCIopoa, PTop, HEOH):

. 1 o +2 +3y
— | monoxxkutensHas (paza BaJCHTHOCTH — JIMTHA (—7), oepurHii (—6), oop (—5),
+4 .
— |1 akTBHas (pa3a BaIEHTHOCTH — yTIEPOA (ﬂ) — TMOJISIPHBIN MaKCUMYM;
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5 6 7
— Il orpumarensHas ¢da3a BaJCHTHOCTH — a30T (J_r—g), KHCJIOPO/T (J_r—z), ¢dTop (J_r—l);

. 0 8
— |Y He#TpasipbHas (a3a BaJICHTHOCTH — HEOH (5’ W §)'

HeoH, aHAJIOTMYHO TeNuio, 3aBEPIIAECT BTOPOM MEPUOJ PA3BUTHUS aHCAMOJISI IO
BaJICHTHOCTH U SIBJISICTCSI HEUTPATLHOW OCHOBOM (HEOBITHEM) JUISI POCTA TPETHETO
nepuoaa. Aucam60s610/2-1 cucTemMbl 10 HEKOTOPOH CTETICHH 3aBEPUIEH.

Tpetuii nepuoa. B coorBerctBrm ¢ «30» hopmupyercs ciemyronas oKkTaBa
CJIeIyIOIEero ancaMoisi. 3/1eCh HaIIM CBOE MECTO 110 TOMY K€ CLIEHApHUIO Pa3BU-

THSI BAJICHTHOCTH 8 HOBBIX AJIEMEHTOB: HaTpHUU (J_r—;), MarHum (t—i), ATIOMUHUHT
(t—i), KpEeMHHI (%), dbocdhop (t—i), cepa (J_r—Z), XJIOp (J_r—Z), aproH (%8). Aprosom 3a-
KaHYMBaeT 0()OPMIICHHE OKTaBbl, HO HET MOJHOTHl 10/2-i cucrtembl. DTy MOJ-
HOTY KBAaHTOBAaHMs aHCaMOJsl NPUIETCS 3alIOJHUTh JBYMs 3JIEMEHTAMH YETBEP-
TOTO NEpPHOJA (KaTUEM U KaJIbI[UEM).

Yerréprhlii nepuoa. Ilociae oOpa3oBaHus Kaaus U Kajdbliusl, CTPYKTypa aH-
camOJisl 3JIEMEHTOB BHOBb NpuoOpena 10/2-r0 KBaHTOBAaHHYI YCTONYHMBOCTH
(8+2=10) no xonuuecTBy 31eMeHTOB. HOo MX copepxanue no 0asaHCcy Macchl me-
pecTalio COOTBETCTBOBATh (popme — s/ipo 0bonouke. B pesynbrare mosBisercs
HEOOXOJMMOCTh MOMOJIHEHNU BHY CTpyKTypbl MOJOOHBIX BBILIE 3JIEMEHTOB, HE
MEHSISl BaJIEHTHOCTH, HO MX Ha3BAHUS MU3-3a U3MEHEHUS MacChl OYyT MEHSATHCS.
[ToaTomy cnenoM Havanoch (OPMUPOBAHWE HOBOM JIBYXBAJIEHTHOM OKTaBBI 110
3anoJaHeHuIo BHy cTpykTyp siapa. Tak opraHn3oBaHa IByXBaJ€HTHasl OKTaBa Ie-
PEXOIHBIX METAJUIOB U3 8 3JIEMEHTOB KAJbIMHOUAOB (CKaHIUM, TUTAH, BaHA 1M,
XpOM, MapraHell, keje30, KoOaJlbT, HUKEIb).

Teneps ecTb ycnoBust Juisi GOPMUPOBAHUS CIAEAYIOIIET0 YeTBEPTOTO MEPHOIa
110 BaJICHTHOCTH M Macce ancamOisa 10/2-#1 cucteMbl. ITO MeIb, IUHK, TaJIuH,
repMaHH, MBILIBSK, CEJIEH, OpOM, KpUIITOH. B HUX Takke coaep:kanue aHcaMOJIs
HE CTaJI0 COOTBETCTBOBATH (pOpME, MOATOMY HEOOXOAUMBI 2 3JeMeHTa S5-To me-
puoja pyouauii U CTpOHIUH.

Jajee B NATOM, IIECTOM W _CeAbMOM NEPHOAAX TAKXKE MPU KBAHTOBAHHUH
snep i obecrieueHust Oananca Bue nu BHy 1mapoBbIX CTPYKTYp IO BaJIGHTHOCTH
¥ Macce HEOOXOAUMO BBICTPOUTH OKTaBbl IBYXBaJICHTHBIX NMEPEXOIHBIX AJIEMEH-
TOB.

B pesyinibrare Mbl OTYYUIN NOATBEPKACHUE TPUHIMIIA KBAHTOBAHUS 3JIEMEH-
toB 10/2-#1 cuctemoii. Ocranoch pazodparbes. [louemy 310 mponcxoaut?

3.6. KYB, LLIAP, OBPA3

Mup cpen EEE paBHOMEPHO YBEIUUYNUBAET CTPYKTYPY U CIIEKTp 4acToT.

CrpykTypa 00beKTa I/IMeeT COOCTBEHHBIH CIEKTp YaCTOT. EMKOCTh 00beKTa:
8r2r,” = n2d,” = 6mV,, rae (3.8)

MIPU YJIBOCHUH PAIUYCOB I'y C(Hep CIOUCTHIX COOBITUH B HEM ¢ KaXKJIBIM ITUKIIOM

CIIEKTp YaCTOT YBEJIMYMBAETCSA Ha OKTaBy 23= 8. YMmeHblas nuamerpsl Gopm
EEE B 2 paza d; = 2d;_; = 4d;_, = 8d;_3 = 16d;_, = 32d;_5 = ..., OOBEKTHI
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cooupatorcs B KKK OM cunossie 10/2-e popmbl MaTpéniku, coxpansis «30». Mx
pactut IIpupona Ha 6aze cemesuvix cucmem oxkmas (0,(8)=0,(23)):
2d,> =8m2d,_°=8272d,_,> = 8372d,_5° = 8*72d,_,> ... (3.9)

47,3

3
n?d,> /6, a cunoBbie muHUK — B opGHTHI: dmtanck a?(1 — e?) u OKpYKHOCTH
nd,.

Taxxe ecTh BHe passutne KyoudsHoii nepapxu 0,(6) mo 61V, = 72d,>:

67V, = 86aV,_; = 8% 6aV,_, = 83 62V,_3 = 8* 64V,
(3.10)

DBOJIIOIHUSA U PACCTAaHOBKA (JOPM MO 3TUM 3aKOHAM HAYMHAIOTCS B CO-LIEHTPAX
¢ rosiorpamMbl OM, moTeHIMan KOTOPO OMPENENAeTCs] MacCOM U CTPYKTYpOil
00BeKTa, BhIpaKasi HA aTOMAapHOM YPOBHE TPaBUTALIMOHHYIO TOCTOSAHHYIO 0,(6).

Enununa uncna odhopmiisieTcs B MOJMSPHBIX MapaMeTpax Kak 00beKT CTosT4ei
BOJIHBI TeM, uTo € BHy « t/r» mosie coOBITHI KBAaHTOBAHO U BJIOXCHO B € BHe
«r/t» mone B rpanuiax «30». CoBpemennas 3BykoBas KKK okraBa cocTouT u3
12+8=20 HoT, uau nmoayToHoB (Tabim. 4.1, puc. 4.2, 4.3).

Jlorema 13. O Tpancpopmanun Kyo6a B Illap-Top.

Cnupanvio epemenu t,; coouparomces 6 10/2-cucmemsi (wapwvl-mopul) 00vEMbL
oKmas, Komopule 8 1ady ¢ Kyouueckou cmpykmypou 8 eepuiun u 6 cmopon. A ¢
naoenuem 3Hepauu hopm npu nepexooe ¢ Keanma Ha Keaum BHy KyOuueckas
CMPYKMypa CHcumaemcsi 8 Hoswili wap-mop (8— 6— 5), Bne none wapa pacuiu-
pamces (2.15, 2.17, maon. 2.2, puc. 2.2). Tax ceoeti mpancghopmayueii npupoonas
MaAmMemMamura cama Cmpoum RPUpOOHYI0 2e0MempUIo U3 CMepHCHeB8OU cemu neH-
mazpamm, Xxapaxmepusyouwas sieienue xonoonozo cunmesa (1.12).

Cnou chep 4nr200beIUHAIOTCS B IIAPbI (cmou chepoum), B TOPHI

3.7.3AKOH OMA U CBETOHOCHOCTbDb

MBI IPOBOJHUKH, HO YMHPAEM PaHO MOTOMY, YTO HE IO3HAIU B cebe cBeT?,

Paccmotpum 3ak0H OMa — €ro HHIYKTUBHO-EMKOCTHOM KMBOM KOHTYD.
U

7:Rt + X, (3.11)
PeakTuBHOE MHIYKTUBHO-EMKOCTHOE COIMPOTUBIICHHE X; KOHTYpa COOCTBEHHBIX
JaCTOT «W;= 27/t — » ONMUCHIBACTCSI CONPSHKEHHBIMU TTapameTpamu (B «30»):
X; = Liw; + 1/Ciw; , Tre (3.12)

— L; — 4MCII0 BUTKOB MHIYKTUBHOCTH CPOJHH YHUCITY LIMKJIOB BPEMEHH;

— C; — €MKOCTh KOHJIEeHCaTopa, uMeeT JiBa noJitoca (Buy-Bwe, tor-cesep);

— R; — aKTUBHbBIE CONPOTUBJIEHUS UCTOYHHUKA U MPOBOJAHHUKA, KOTOPHIE pac-
KPBITHl KaK Harpy3ku (MajgeHue HanpspDKeHHs! B BEUIECTBE) U TpeOyeT JOMOJHU-
TEJIBLHOTO OCMBICTICHUSI.

DopMbI OJHOPOAHBIX CONPSKEHHBIX CIOEB HA Ka)XOM YPOBHE UMEIOT CBOU
cpensl EEE B Bujie pemérok, Ky0oB, IapoB, CBI3aHHBIX Tak ke «30» (puc. 2.2/1).
Bce 3Ty BUIbI SKBUBAJICHTOB TaKe HEOOXOJIMMBI HaM JJisi PEIIeHUs] BOIIPOCOB

29 B Epanrenuu ot Moanna: «bpi1 CBeT ucTHHHBIN, KOTOPBIH MPOCBENIAET BCAKOTO YEI0BEKa, IPHXO-
Jsmiero B Mup. B mupe Ow01, 1 Mup depe3 Hero Hadan ObITh, 1 Mup Ero He mo3HAY.
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OpraHu3alliyd CO3HAHUS U CBETOHOCTHOCTH B CETAX KUBOro 00bekTa. B dusuke

W3BECTHBI SIBJICHUS 3JIEKTPOHHOM M JBIPOYHON MPOBOAMMOCTHU. BelecTBa ocHO-

BBIBAIOTCS HA MPEJICTABIICHUN 00 aKTUBHOM «R» M peakTUBHOM «X» COMPOTHUB-

neHusix. Ciaoucras CTpyKTypa 00bEKTOB MO3BOJISIET TO-HOBOMY B3TJISIHYTh Ha UX
MPOBOJUMOCTE. Bce 00BbEKThI — €CTh MPOBOJHUKHU B TOW WJIM HHOM CTETICHH.

[Tpu aToM popmyisr 3.11...3.13 packpbIBaloT BCIO UPPALMOHAIBHYIO TTyOHUHY

BEILIECTBA, IJI€ JIEKTPOHHAS U CBSI3aHHAS C HEW JABIPOYHASI MPOBOJUMOCTD — 3TO

JIUIIb YAaCTHBIE CIIy4au. DTy pealIbHOCTh HaM MOATBEPKAAECT 3aBUCUMOCTh ITOTEH-

1aja rameHus (OTOTOKa OT 4acTOThI cBeTa (B (hoTodeKTprudecKkoM I hexTe

puc. . 3.2) [15, cTp. 52]. TmarenbHbIe H3MEPEHUS TOKA3aJIM, YTO 3aIIUPAIOLIUI

MOTEHIUAJT (MEXAY KaTOJIOM M aHOJIOM ) JINHEMHO BO3PACTAET C YBEIUYECHUEM Ya-

CTOTBI V CBeTa (BJIHSIET PeaKTHBHAs COCTABJIAIOIIAS CONMPOTHBJICHHN), U He

3aBHCHUT OT MHTEHCHUBHOCTH, YTO KOCBEHHO MOKAa3bIBAET, YTO AKTHBHOIO CO-

nporusjieHus B IIlpupoae He cymecTByer.

Ecmb monbko unoykmugHo-emMKocmHoe

conpomuenenue (3.12), Te WHIYKTUB-

HOCTh — CIIHPaJIb COOBITHI (B TOM YHCIIE,

narpumep, 1 B JIHK puc.1.8), a konnen-

caTop — ATO MOJsIpHAsA EMKOCTh, TAE IMO-

mocamu ciyxaT By u Bue mosie o0b-

ekTa. B 3TOM ciydae akTUBHOE COITPOTHUB-

[opmoaauww  JCHHE «R» IpencraBiger coOoi Kackan

MOTEHWMA.  p3 MHOYKECTBA I-X CTYNEHEH KOHTYpPOB B

W 1 =W 2_'_-.- W 5

oK ¢OTOIAEKTROHDE

v i i | (]

Vs vz Vi v BHJI€ PEAaKTUBHBIX CONPOTHUBIICHUH, Tap-
Puc. 3.2. 3aBUCHMOCTb NOTEHM-  MOHM3UPYIOIIMX KOJ€OATENbHBIA MPO-
aJ1a TallleHUs1 OT YACTOThI CBETa 1ecC, B KOTOPOM YHCTOTA, YHOPSAAOYEH-

HOCTh ¥ HACTPOU (OpPM CO3/IaI0T YCIOBUE
OpraHu3aliy Pe30HAHCHOTO 3 (eKTa — CBeTa B IIUPOKOM CMBICIIE 3TOTO CIIOBA.

Rl = RZ +X2,
R, = R; + X3,
R3 =R4 +X4_,

R,=Rs+Xs..., (3.13)

B pesynbrare omkpuim npunyun ceemonocmuocmu XUBbIX GopM Ha Oase 3a-
koHa KoHTypa (3.1) u 3akona Oma (3.11...3.13) B npoBosiiel U pe30HUPYIOMIEH
cpene EEE. OH npenocraBiissieT BO3MOXKHOCTh YIIPABISATh rapMoHu3anueid Bry
Macchl BO30YKIEHHBIX 3apsA0B B )KUBBIX OPTaHU3Max U, TEM CaMbIM, BIUATH Ha
Buy u Bue nonst o6bekta 1 Ha ero npoctpancTso B OM.

Axmuenoe conpomuenenue «R;» — smo cosoxkynHocmb peakxmugHvlx conpo-
MUGeHUll, Jedcawux Ha bosee 21yO0KUX UPPAYUOHATLHBIX YPOGHAX, KOMOpble
MexXHU4eCcKU HeBO3MOICHO UBMEPUMb U CO2NACO8AMb, HO MONICHO NOYYECHEO-
eamu u Hacmpoums. Y 0CO3HAHHOT'O OPraHKU3Ma BCE€ YPOBHHM OpraHU3aIMH MOTYT
OBITh COTJIACOBAHBI MEXKAY COOOM. JTa COrNIaCOBAaHHOCTh JOCTUTAETCS Yepe3 00-
HIYI0 BRICIIYIO 11eJ1b. L{eneBoii HacTpoii Ha 00IIy10 M00aTbHY IO IEPCTIEKTUBY IO~
MOTaeT OpraHU3My, OpTraHU3alMU ONTUMAIBHO aJalTHPOBATHCS K CYIIECTBYIO-
MM YCJIOBUSIM U BOBPEMsI MPUBECTH ceOsl B TapMOHUIO, MPOOYAUTH CIISAIINE B
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ce0e )KHUBbIE 00BEKTHI, UMEIOIINE PEAKTUBHBIE CONPOTHUBIIEHUS (3.13) Ha KaxkI0M
YPOBHE HE€pPApPXUHU B BUJIE ITOJIMHOMA.

CrekTp 3TUX pEaKTUBHBIX PE30HATOPOB (CTPYH, CTOSIYMX BOJH) MOXKHO OYH-
CTUTh, YIOPSAIOYUTHh U HACTPOUTH HA TAPMOHHUIO U CBETOHOCTHOCTD, a IIPU OCO-
OBIX YCIIOBUSIX — Ha CBEPXTEKYYECTh (TEJIEHOPTALMIO) U CBEPXIIPOBOAUMOCTH CO-
OTBETCTBYIOIINX SHEPTUI C TOMOILBIO pa3HOOOPA3HBIX MPUPOJHBIX TEXHOJIOTHI.

["apmoHM3aIys nepapXu4eckorl HHAYKTUBHO-EMKOCTHON TITyOHUHBI OCYIIECTB-
JsIeTCsl B COOTBETCTBUU € 3aKOHOM OMa 1o o0pa3y 1 noo0uto AOGComoTa myTémM
coryiacus JiaJla U CHUKECHUSI CONPOTUBIIEHUs YpOBHEN. B pesynberare Takou pa-
00TBI HIET NOATOTOBKA O0BEKTA K 81ACMU HAO CEOUMU IHEPLUAMU, K BOZMOKHOM
TpaHcopMaly opraHu3Ma Mo/ 0ol ronorpadudeckuii MpicieoOpas, K CKa-
304HBIM IpeBpameHusAM. OTKPBIBAIOTCS CBEPXMOIIHBIE NEPCIIEKTUBBI PA3BUTHS
YeJI0BEYECKOro (pakropa JUIsl 3allUThl U 0370POBJIEHUS CBOETO Teja, CBOEH Tep-
PUTOPHUH, CBOEU OPraHU3allMM U CTPaHbI, MEIOAUU CBOErO0 CO3HAHHUs, CBOCH
MY3Bl.

3.8. JIEKTPOMATHETU3M, TPABUTALIUA U UHEPLIUSA

[ToHsiTHE 2NEKTPOMArHUTHAs YHEPTUS CBA3AHO C TOKAMHM, IOTOKAMU 3aps/iOB,
Macc, BeniectBa. Bo3nukaer Bonpoc: @oton umeet maccy? Ha moit B3rsia: A
[Touemy? JIr060i 0OBEKT UMEET CBOIO COOCTBEHHYIO YacToTy Kosiebanus. Koe-
O0aHusT MOXKET ObITh cTosiue M Oerymiei BosiHbl. Ctosiyas U Oeryias BOJIHBI
HUMEIOT 3aps]l U Maccy GopM cBoero coctaBa. Kaxkaplii BXOASIIUN B HUX DJIEMEHT
€CThb CTOSIYas BOJIHA, KOPIIYCKYyJla CO CBOMM 3apsI0M 1 Maccoi. Macca 3To cymma
MOJISIPHBIX 3apsA0B, B3ATHIX M0 a0CONIOTHOM BenuuuHe. Eciii ieHTp Macc Helo-
cTaTka (MUHYC 3apsijl) COBNAAAET C LIEHTPOM Macc U30bITKA (TLTIOC 3apsi), TO 3TO
cTosiuas BojHa. Eciu LEeHTphl Macc HeJOCTaTKa U U30bITKA UILYT APYT APYyra, TO
3TO pe3yJsibTaT ABMkeHus. Hampumep, cronkHoBeHue Ib ¢ I[C cun BhI3bIBaeT
TC, 3acTaBisis TEJIO BpalaThCs BOKPYT CBOEH OCH, TaK KaK PacX0KJIECHHUE Macc
BBI3bIBAIOT CHJIbI HA TOHKOM YPOBHE, 32 KOTOPBIM, 0€3 COIPOTUBIICHHUS, CIEAYET
JBI>KeHUE K paBHOBecuIO (puc 1.8).Eciu nqemxkyuryto OM maccy 0CTaHOBUTD, TO
BO3HUKAET CUJIa MHEPLIMU JBH>KCHUS, BOJIHA TOJJHUMAETCS HAJ| MPerpaaon (BoJIHa
IyHaM{ HaTaJkuBaeTcs Ha Oeper). Ecnu crosuyio BosiHy DM macchl 3aCTaBUTh
JBUTATHCS, TO BOSHUKAET CHJIa MHEPLUU MTOKOs. [103TOMY HE CyIIEeCTBYET OTAEIIb-
HBIX TIOJIEM MHEPLIUU U II0JIEN IpaBUTAlMU. ECTh TOJIBKO OHO IIOJIE — IOJIE DJIEK-
TPOMAarHuTHOro B3aumozaeicTBus. KoHcTpykius OM moJied 3aBUCUT OT KOH-
CTPYKIIMU TPOBOASAIIEH Cpelbl U TOJBKO (cosieHoubl, kKaTymku Tecna, JIOII,
TpaHchOpPMATOPhl, AHTEHHBI U APYTHE KOHTYpa pa3HOi KOHpUTrypauuu...). Yeno-
BEK TAKXE COCTOMT M3 MacChl OOBEKTOB (KJIETKH, PYKH, MBICIH, CJIOBA, TEIO,
TEIJI0), KOTOPhIE UMEIOT 3apsibl, BCTPOCHHBIE B Pa3HbIE AJITOPUTMUYECKHE MPO-
necchl. MIX 1o Taxke sIBISIFOTCS 3J1€KTPOMArHUTHBIMHU.

Cuna n30biTka BHY CTpYKTYpBI MOKET OBITh CKOMIIEHCUPOBaHA IO 3apsiy, HO
HE 10 'PaBUTAIMOHHOM Macce. B aTom cinyuae B 00bekTe HEeT MarHeTu3ma. Eciu
JOMeHbI BHY 10J1s1 3aps10B yIOpsAI04€HbI U HAPABJIEHBI B OJTHOM HaIlpaBJIEHUHU,
TO 9TO MarHuT. JleTsamas cTosiyast BOJHA CO CKOPOCTBIO TAaK)KE MMEET 3apsza U
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maccy. E€ sneprus E = mv? = E,,v X r/t? — paBHa NpoOM3BEICHUIO 3apsaa
(Macchl) HAa YCKOpEHHE CBOOOTHOTO MaJCHUSI. .. MU UHOE.

A Oerymas BoiHa (BOJHOM, BO3MYIIHOM, A3()UPHOM CpEIbI...) UMEeT Maccy?
JA! Hanpumep, nagenue ¢hopm B HUllly «30», B LIIEHTP MEPEBEPHYTOM SIIOPHI
["aycca (c ropsl BHM3). DTO MOpCKas BOJIHA, IIyHAMH, CBET, MBICIb...Jt00as
dbopMa coCTOUT U3 MONAPHBIX 3apsAa0B. BomHa (oTOHA TakKe COCTOUT U3 SHEPTUH
n30bITKA U HelocTaTKa. Torna yemy paBHa macca ¢potona? Ha aToT Bompoc skc-
MIEPUMEHT IMOKA3bIBACT 3HAUYCHUE HYJNs. JleMCTBUTEIBHO, CYMMapHBIN 3apsij pa-
BeH Hymo. OnHako y ¢poToHa ecTh Macca U30BITKAa U Macca HeloCTaTKa, Kak Ko-
neGaHus Cpelbl, KOTOpbIe pasHeceHbl BO BpeMeHu. Eciu Bee ¢a3bl aToro kouebda-
HUS TPOCYMMHPOBATH MO a0COIFOTHOMY 3HAUEHUIO, TO 3TO U OyIeT Macca poToHa
HepasHa 0.

3.9. CTPYKTYPA OM-DOHEPI'NMN.

I'. JIeii6HuI BBEN MOHATHS «GKHBOM CHJIbDy — 3Heprun E=mv?(BHenpéunoii
noToM DUHIITeHHOM). 371ech Macca Buy u BHe sHepruu noseit umeeT uepapxuro
CONPSKEHHBIX KBAHTOBAHHBIX DM-X (pOPM «CKOPOCTHOM — «V; “»I1B CTPyKTYpHI.

Ho mipu 3TOM HENb3s1 ECTECTBEHHYIO CKOPOCTh-CTPYKTYPY NEPEMEIIECHUS BOJIH
(cBeTa, MbICIIH, BOJ...) BHY 1 BHe nosieii 00beKTOB ITyTaTh C UCKYCCTBEHHOU CKO-
POCTBIO, KOTOPYIO YEJIOBEK 33aJAET MYTEM CKUTAHUS SHEPTUH, 3anacéHHoun [Ipu-
ponoii. Hame ecrectBeHHOE cTpeMJieHME CBOOOJHO MEPEMEIaThCs, Biajies Te-
JIOM, B KOCMMYECKOM ¥ 36MHOM IIPOCTPAHCTBE, [IOJAMEHEHO TEXHUYECKUMU CPEJI-
CTBaMHU. DTO OCO3HAHHUE MIPOLIECCOB B MPPAMOHAIBHON KOHCTPYKIIUU CIOUCTBIX
noJielt 00bekToB Mupa cBsizannbix ¢ KKK crpykrypoii u ¢ kputepuem «30».

Ha nepudepun xaxmaoro o0bekTa MUPOBOW Cpelbl COOMPAIOTCS BpPEMEHEM
CJIOM SHEPTUH unepmuou maccol (3.4, puc. 1.4) «my» B BUJE «OKUBOM CHIIBD. DM-
cTpykTypa BHy nosst o0bekTa ohopmIIsieTcsi 10 MarHUTHOM KOHCTPYKLIMH

(Vo2/Mm/Ey = vot/s = vy (3.14)
DM-cTpyKTypa ero BHe moiist CTpOMTCS 110 3JEKTPHYECKON KOHCTPYKIIUH:
Vo< Eg/m = vys/t = vy (3.15)

[TosToMy MX MPOU3BEACHUE MPEICTABISIET NOJSIpHBIA DM-H 3apsi SHEPTUH.

3apsia npuBeAEHHOM K rojorpad@uuecKoi eIuHuIe AJIeKTpudeckoid BHe u mar-
HUTHOM BHY 3HEprum CTpyKTypHOTO IPOCTPAHCTBA CPEABI JAET CBOIO CTPYKTYPY
cKopocTH v (puc.1.4) pauyto (3.16, 3.19) nisa cpen EEE Ha t-m ypoBHe uepap-
XUH:

(UOZ\/ Eo/m = vor/t = vy) % (Uom = Vot /1 = vy)= Vo>, (3.16)

B ocHOBe 3T0# CTpYKTYpBbI JIEXKUT 3aKk0H [1B-X OM-X OpTOrOHAJIBHBIX OTHOIIE-
Huil. E€ ciion 00BbEMHBIX CTOSIUMX BOJIH MOYKHO MPEBPAILATh B yIpaBiisieMble (He-
unepmuowle) Macchl DM-i SHEpruu KojieOaHUEeM COTJIaCOBAaHHON YaCTOTHI.

UOS/t :val'lpI/IBe,ELEHI/IH 3Hepruu MJIOTHOCTUNPOCTPAHCTBAK 1 BpeMeHH. (317)
«Teuenue coovimusn 6o Bny none oovekma onpedenaemcsa uepe3 3neKmpu-
yeckue IIB-e xapaxmepucmuxu e2o Bne nonay.
Wnaue rosops, Buy [1B-1 cmpykmypa o0vekma onpedensiem cKopocmHbule Xa-
paxkmepucmuku (puc. 1.4) cmpoumenscmea 2nyOuHHbIX RPOCMPAHCME.
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vOt [s= le‘IpI/IBe,E[eHI/IH 3HEepruu MJOTHOCTH BpeMeHHUK 1 MpocTpaHCTBa. (318)

«Teuenue coovimuit 60 Bue none o0vekma onpedenaemca uepe3 MacHum-
note I1B-e xapakmepucmuku e2o Buy nona».

Wnaue, Bny onvim ocmvicaiusaem (0co3naém) Koauuecmeo Heobxo0umozo epe-
MeHU HA 8bINOIHEHUEe KOHCMPYKMUBHOU eOUHUYbL pAOOMbL.

U ToT, 1 1pyrou 3aK0H NPUBOAAT HAC K MOHMMaHWI0 BHY u BHe nipupoibl 10-
MEHOB U AMHAMUKH DM sHepruii B 00bekTuBHBIX MoJsiX popm cpensl EEE. Kon-
ctpykuus cpen EEE (puc. 1.4) Ha kaX10i KBAaHTOBaHHOW HpPaIlMOHAIBHOM TITy-
OWHEe ompe/eNseTcss HOBBIM HEH3BECTHBIM paHee Hayke 3akoHoMm (3.16, 3.19),
rae GopMBbl Cpefl, ONpenesieMble B CO-IIEHTpaX KaXkJ0ro ypOBHS 0OBEKTa Kak
€CTECTBEHHBIE BO3MOXKHBIE CTPYKTYPbl CKOPOCTHBIX OTHOLIEHUH TeNa, 3ByKA ...
CBETa, MBICIIU BIUIOTh O OECKOHEYHON CKOPOCTH PEAKLUHU NPU CONPHUKOCHOBE-
HUU K01 popmbl OM. Panbliie Takoro 3akoHa B Hayke He Obu10. [ToaTOMy He
NOHUMAaJIM, [TOYEMY SHEPIHU CHOCOOHBI MEepeMeIaTbcs ¢ MTHOBEHHOW CKOpO-
CTBIO.

Crpykrypa BHe ciouctbix cpen Ha kaxaoM t-m ypoBHe nepapxuu umeer KKK
B 1089, uHTepepeHIHOHHOE CreacTBre BHY cTpyKTYyphl oMeHOB. Co-
IJIACHO ITOU CTPYKTYype MepeMelieHre Ha BceX BHe upparmoHanbHbIX TTyOnHaX
POUCXOAUT O€3 CONPOTUBIIEHHUS B coryiacue ¢ BHy cTpykTypoii cpeaibl B 00X0[
IUIOTHBIX POpM (s11ep), 4TO OPOPMIISETCS YMHOKEHUEM Ha «T0».

HNppaunonanpHasi CTpyKTypa OTHOLIEHUH UMEET KOHCTPYKTUBHBIN XapakTep:

vy = m- Yt -10¢ rne d=0,618... . (3.19)
[Ipu t = 10 mb1 noyuaeMm ctpyktypy cpenbl EEE niia ckopoctu cBeTa.
vo=c= m- /1% 101° =299300526153768300... (3.20)

Jlorema 14.06 OM-ii sHeprum, 1o0MeHe, CIIMHE.

Homern — 25mo snemeHmapublil IAeKMpPoMASHUMHBIU 3apsi0, OUNOJIb KBAHMOBAH-
HOU hopmbl, oghopmaenHblll spaweruem 8 uoe cnuna (puc. 1.8) u cunogvimu au-
Husimu, noasmu. I pynna 0omenos cnocoona oghopmume 3.1eKmpoMAaSHUMHBLUL 3~
PAO— KAK eOUHYI0 COBOKYNHOCMb CIMOSYUX BOJIH OOMEHO8, 00pA3Ysl U3 UX CUTOBbIX
JUHUL 00WYI0 NOCAE008AMENbHO-NAPAJLIETIbHYIO NOJAPHYI0 Bue u Bry cucmemy.

KBanroBanHas DM-s sHEprust 4YeJIOBEKY HY)KHA JIJIsl KBAHTOBOT'O IIEPEX0/1a, Te-
JICTIOPTALIMH, JIJIS TPEOOJICHHS CTEPEOTUIIOB, HHEPIIUH, TPUBBIYCK, COIIPOTHBIIC-
HUS IPUPOIHBIX CBA3CH B Cpelax pa3HbIX ypoBHEH nepapxuu. CTpyKTypa ecre-
CTBEHHBIX DM-X MMOTOKOB M POCTA YHEPTUH TUIAHET CTPOUTCS 1O (HOPMYJIaM JKH-
BOM BUAMMOM U HeBUaAuMoM matepuu 3.14... 3.20.

3.10. TEMHASI MATEPUS U TEMHAS DHEPTUSI

Tonkyto sHepruo BHe nosei Mbl HUKaK HE BOCIpUHUMaeM, a BHy (3a rpaHbio
KBAHTOBAHHON MaTepuu) He BUAMM . B 5TOM Cllyuae CTAHOBUTCS MOHATHON He-
BOCIIPHMMYHMBOCTB HAMH Pa3HbIX «aHoMaanin3! (puc. 3.3).

0 MBI BUIYIM TOJIBKO 'PaHK MAaTepUy IpH c1aboil paspelaomeii ciocOOHOCTH, € BHEIHUE (POPMBI.
S AHOMAJIMSI — 5TO TO, YTO BBIXOJIHUT 3a PAMKH OOLIETPUHATHIX PEACTABIEHUM: CTPYKTYpa IyIIH. . ..
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> BuauMslii quamnasoH rpaseit
A

+1. ®usnueckuii MUp — BUAUMBIH
+2. ToHkuit MUp 9yBCTB, SMOLIMH, JKEITaHUN
+3. OrHeHHBIA MEHTAIBHBIN MUP, MBICIIH, yMa
+4. Kay3anbHblii MUp OJIaXKEHCTBA, MHTYHIIUN
+5. byaxuueckuil MUp 1yxa, HUPBaHbI,
+6. Monanuueckuii MUp
+7. Mup nepBuYHOrO aroma — (oxar Joroca

8. Mup HeQBITHS
-7. Mup nepBUYHOTO & XaT Joroca
-6. Monannueckuit Mup
-5. byaxuueckuii MUp Ayxa, HUPBaHBbI,
-4. Kay3anpHbIif MUp OJTa)X€HCTBA, MHTYUITHH
-3. OrHeHHBIA MEHTANTBHBIA MUP, MBICIIH, YMa
-2. Tonku#t Mup 4yBCTB, SMOLIUH, KETAHUN
-1. ®u3nyecKuii MUD OTPHUIIATEILHOM MAaCCHI

HeBunumelii moTeHuaIbHBIA
JIAAIa30H TI'paHel INIOTHOCTEN

A

» |
» »

Ocb gacToT
| -

»

=

TémHas marepus,
HEBUJIMMasl lyXOBHas
TEMHAS SHEPTHUS

N

/v

Puc. 3.3. AMIUIUTYIHO-4aCTOTHAS HePAPXHS MOJIAPHBIX BOJTHOBBIX Cpe/l

OnHako MaTeEMaTUYECKU 3TH AHOMAJIUS MOYXKHO IIPOAHAIIM3UPOBATH U MOHSTh.
Bcé, uTo MbI u3iyudaem, B IIEPBYIO OYEpe/lb, IPOHUKAECT B HAC U CTPOUT HAC!

1) HaIIM MBICJIH, CJIOBA, JieJIa HPPALMOHATIBHBI M 32 HUX MBI OTBEYaCM,

2) MBICJIH, CJIOBA U JiejIa CTPYKTYPHO 3aBEPIIAIOTCS IUKIAMH,

3) BCe IUKJIBI OT BCEX MBICJICH, CIIOB, JICJI CTPYKTYPHO CTPOSITCS B Ja,

4) naj 3aKpeIUIsIeTCs «aIUTUBHO-MYJIbTHITMKATUBHBIMY TIPOHUKHOBEHHEM,

5) nMHaMHKa BCEH MEepPapXHK CETEBBIX CTPYKTYP CBOMMH PUTMaMH CTPOUT HAc
IIYTEM XOJIOAHOIO CUHTE3A.
[Ipumep, atmocepa 3emiin BILIOTh 10 HOHOC(EPBI HOBTOPSIS CTPYKTYPY HEp.

BHy cTpykTypa OOBEKTOB COCTOMT UX MOJIEM BXOIAIIMX OOBEKTOB, a BHe
CTPYKTYPBI UX COCTOSIT U3 COBOKYITHOCTH MX €& BHe noneil. BHe nmons B3aumo-
JIeUCcTBYIOT. [lapaMeTpsl s3HEprun 3apsiI0B U MAacC OTHOCITCA K TOW HEBUJIUMOMN
MAaTEPUU U SJHEPTHUH, KOTOPBIE HA3bIBAKOT «TEMHOM». 1 UeM MEeHbIIIE HEBUIMMBbIE
aqpa 00BEKTOB, TEM IIMpe X BHe HeBuuMBbIe nofist (Jiorema 9).

W3 TOHKUX TyXOBHBIX IMOJ€H 0(OpMIICHBI HAlIU AyIId. MBI TOTOBBI PacKphI-
BaTh HyJEeBOM nepuo Tabmuikl Menaeneesa (5.4...5.11). Ho aTo He apyroii ka-
KOW-TO Mup, a Halll MaTEpUaIbHBIN JIEKTPOMATHUTHBIA MUp AylIH U TENa.
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3.11. TUCTEPE31C BPEMEHU

['iuctepesuc BpeMeHu ecTh 3aJiepkKa Ha nepudepuu Toi nponuioi hopmaiui,
KOTOpasi MOCTYNAET «3/IECh U CEMYac» B HACTOSIIUNA MOMEHT B HAIIIK CO-LICHTPHI.

Hamre co3nanune BocnpuHuMaeT Mup MIECTH 4YyBCTBAMH, KOTOPBIE BbIIBUHY ThI
npUpozoii Ha nepudeputo, a IEHTpa Mbl HE 3HAEM, HE YyBCTBYEM, €CIIM HE pa3-
BHBAEM 3TH UyBCTBA. 3HAHUS «3JIECh U CEUYAC» CO-IIEHTPA B KaXKJI0W KIIETKE 3a-
JepKuBaeTcs. B mpouecce pa3BUTUS CIOUCTOM CHUPAId OHU CTAHOBHUTCS MHPO-
IIUTBIM, U 9Ta (hopmarus Ha nepudepun ¢ 3aaep>KKOM CTAHOBUTCS HAITUM KaXKy-
nMcst HactosiuM. Ham TpyIHO MPOHUKHYTh B CBOU CO-LIEHTPHI, YTOOBI YBUJIETh
cBo¢ Oynyiee, He HaydeHbl. Hama pasperiaromas crnocoOHOCTh KOPOTKa, MbI HE
3HaeM, KaK oTpearupoBai Mup Ha HallM TPOEKThI. 10, YTO CEsUIM paHbIIE, TO U
JKHEM C 3aJ€PKKOM Ha BEJIMUYMHY rucrepesnca. CnpaBelsIMBOCTh YCTAaHABIIMBA-
eTcsi uHTerpamuei conepxanus B cpene EEE AGcomtora 3akoHaMu €CTECTBEHHOM
¢busuku. [Ipommoe Mbl co31aeM B HACTOSIIEM, a MOJIydaeM OTBET B OyayIIeM.
Bo3nasaue onasnpiBaeT, HO HeM30eKHO coBepiiaeTcsi. K KOHIYy 3aBepIeHHs
BCEX IIMKIJIOB 3aMa3JbIBAaHUE COKpAIIAETCs, YCKOPssA Bpems nepemeH. Hanearbces
MO>KHO TOJIbKO Ha COOCTBEHHBIN pa3yM, Ha COOCTBEHHBIN MMOCEB, HA MOJIHYIO Te-
PEOIICHKY LIEHHOCTEH, Ha COOCTBEHHOE MpeoOpakeHre, Ha yBEPEHHOCTh B cebe,
100 nokost He OyJeT Ha nepekpecTue ThicsiueneTnil. Ham ocraercs coriacoBarthb
Hallle cYacThe ¢ 00mMM cuactheM AOcomtora. OHaKo, aHAJIN3 KauecTBa OyIy-
1Iero 00BEKTa MOXKHO OCYIIECTBIIATH IOTUYECKH OCO3HAHUEM CEO4.

MokHO paccMaTpuBasi BCE dTambl MPEANOIAraeMol peann3alnu CBOUX Jeu-
CTBUI OOJYMaHHO HEMPOTHMBOPEUYMBO C MO3HMIMH KOCMHYECKOro rijaHa. Crou-
cTas BeIMYMHA THUCTEPE3nca>’ y pasHBIX KUBEIX 006EKTOB Mupa (y pa3sHBIX JIIO-
Jieil) pa3Hasi ¥ 3aBHCHUT OT AUana3oHa BPEMEHH, KOTia MpoLuIoe U Oyayuiee ciiu-
BAIOTCSI B MOMEHT «3€Ch U CEMYAc». Y CBETOHOCHBIX KOCMUYECKUX CYLUIHOCTEU
BEJTUYMHBI 33JIEP)KKU MaJIbl, a y T€X 00BEKTOB, YUTO UMEIOT UHEPTHYIO Maccy (Y
KaMHs, y 3€MJIM) — OHA 3HAYUTEIBHO BbILIE. Y 3€MHOr0 YEJIOBEKA, UMEIOIETO
CcBOOO/ Ty BOJIM U HApYIIAIOIIEro TapMOHUIO cBsi3u BHy u Bue mosneit (puc. 2.5),
KaK MPaBUIIO, 33JIePKKa CYIIIECTBEHHA, a pa3peliaroias CrioCOOHOCTh MPOHUKATh
¥ CKaHUPOBATh 3TU OyAyIIMe | MPOIUIbIE oS, ciiaba. ['mcrepesnc y Bcex pas-
HBIN, U TIO3TOMY y BCEX Pa3HOE BpPEMs MPUXOJA 803Me30Usl 3a COBEPULEHHbIE B
pa3Hoe BpeMs MO3WTHBHBIC U HEraTUBHBIE MOCTYNKU. Kaxapii cam y3HAET MO-
MEHT MIPUX0Ja ITOTO BO3ME3IUS.

3.12. CIEACTBHUE N'NCTEPE3UCA.

I'mcrepesnc — 3TO Pa3HOCTH BO BPEMEHH MEXILY MOMEHTOM TocTyrieHus gpopmarmu OM B co-
HEHTP 00BEKTA KaK OTPAXKEHHUS COCTOSIHUS MHpa 1 MOMEHTOM, KOT'JIa OHa MPOSIBIISIETCS Ha niepude-
pun. IIpominas >Ku3Hb JeHb 32 THEM HAKAIUTUBAETCS B KaXKAOH KIIETKE CUCTEMBI (HalpuMep, 3eMiIn) 1
oTpakaercsi BO BHe Mupe, rIe B3auMOJeHCTBYeT ¢ ApyrumMu o0beKTaMu. Pe3ynpTar noctynaer cpasy
B IIEHTPHI U3 OyIyIIero, a mposBisieTcst Ha nepudepuu ¢ 3aJepiKKOi, BCIEACTBIE HU3KOH pa3periaio-
et ciocoonoctu oowvekTa. He Beskuii 0OBEKT M HE BCera COCOOCH NPUHUMATD Oy pe3yiib-
TaT Ha nepudepun, MOCTYNAIOMINK B €r0 CO-LIEHTP B MOMEHT BPEMEHH «37eCh U ceituacy. PasHocTh BO
BPEMEHH B CHJIy €T0 MOJISPH3aLlUK Ha Ipoluioe u Oyaymee BeAET K CABUTY MEXaHU3MOB aTalTaIIH
00BbeKTa U, KaK CJIEJCTBUE, K TO3UTHBHOMY WJIM HETaTHBHOMY BO3ME3/IHIO.
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Cornacao teopun EEE, HOUbIO 0OBEKT XKMBET MPEUMYIIECTBEHHO BO BHy
1I0JIE, YTO COOTBETCTBYET €0 IpOLUIOMY (3ariispiBas B Oyayuiee), a AHEM OH
JKUBET IIPEUMYILECTBEHHO BO BHE Mole HacToSIIEro0, co3/1aBas cBoé Oyaymee™,
OTu nonst u3-3a UX BIUSAHUN U TpaHcopmannu B OM He Bcerna CThIKyTCs. Mbl
IIOTPY’KAaeMCsl B IPOCTPAHCTBA CHA WM B IPYyTHE, CMEIIEHHBIE BO BPEMEHHU, I/IE
HA0JII0JaeM WM CIIBIIIKM OyayIlee WU MPOLUIOe 3aredyaTiéHHble COOBITUS UC-
topuu. Bo cue A.C. I'puboenoBy mpuiién croxeT nmpousBeeHus «l'ope oT ymay.
J.1. Menneneey — [lepuoanueckas cucrema aneMeHToB. /. Taptuau — My3bika
«Tpens npaBonay. JIbBy Tosncromy — 3ambicest «AHHbI KapenuHoi» u T.4. Bpems
pagManbHO M OUKINYHO!, mpHUYéM mpoluwnioe u Oyayiiee CyllecTBYIOT OIHO-
BPEeMEHHO B CJIOSX 00BEKTOB (Hampumep, B 3eMHOM BHy u BHe npocTtpaHcTBe),
OyIyuu pa3le’aEHHbIMH TUCTEPE3UCOM (3aepkKoil) Bpemenu [7, ctp.29]. Co-
0oaHast PHEPrHsl KOCMOca CIIOCOOHA CABUTATh BPEMs, MEHSAS MPOCTPAHCTBO Ha
MOBEPXHOCTU 3€MJIM U BOKPYT YeJIOBEKa. OTH JIBE €IUHUIIBI BpEMEHH 0(pOpM-
JSIFOT JMHAMUKY IPOCTPAHCTBA (J1Ba COCTOSIHUS ), YOPMUPYIOT OKTaBY MAMSITH HC-
TOPHUH NPOKUTHIX KU3HEH T'OJOB, MECSLEB, CYTOK, HAIPUMED, B BUJIE YETHIPEX
¢da3 nHa 1 yeTbipex (a3 Houu. Takoe eAMHCTBO KU3HU «A3BIKOB» MOXKET UMETh
ri1yOOKUi THCTEpe3UC MPOCTPAaHCTBA U BpeMeHU. Henoctarounas pa3peraronas
CHOCOOHOCTH CO3HAHUS Y€JI0BEKa HE O3BOJIIET IPOHUKATh B CBOW CO-LIEHTP, U3-
3a HEYMEHMS MPOKMUBATh CBOE UCTUHHO HACTOSIIEE BPEMS B TAPMOHHUM KaK MO-
MEHT «31eCh U cernvacy. [Ipu 3ToM 3HEPrUs CyTOK, MPOKUTHIX BO BHe noue, 3a-
MUCBIBACTCS KaK MaMsaTh Bo BHy mosie oobekta u 3emiu (cM. [33]).

HacnoeHne MCTOPUYECKUX LHUKIOB 00pa3yeT CIOUCTYIO CTPYKTYpy MaTepuu
pa3HbIx ypoBHel, 1 ycroiunBas KKK miotHoCcTs 3HEprum oOpaiiaer e€ B Belle-
CTBO.

Mg 3HaeM nipumepsl oncanabie M. Tan6otom [33].

Hanpumep, BogHas cpeia XOpOIIO COXpaHAET B ceOe IHEPreTHYecKoe Haclo-
€HHE BCEX MCTOPUUYECKUX COOBITUI MPOLLIOro, HacTodero u Oynymero. Ho B
OJMH NPEKPACHBII MOMEHT HEPABHOMEPHO paclpe/ieJIeHHAsi JHePrusi B Hel
HAINOJIHUT €000l HEKOTOpble HCTOPUYECKHE CJIOM NPOULIbIX COOBITHIA,
BCILYYHMT NAMSATH 0 HUX TAK, YTO OHHM BBICTYIIAT HA IJIOTHYIO QU3HYECKYIO,
BHAUMYI0 NOBEPXHOCTh HACTOSIIIEr0, M, TAKMM 00pa3oM, UCTOPHUS CMe-
ctutcs. [IpencraBpTe cede, 4TO KaKOH-TO 0OBEKT (KOpadiib) ABMIKETCS IO BOJI-
HOM I'J1aJy OKeaHa B UCKPUBJIEHHOM CIIOMCTOM MPOCTPAHCTBE U HE 3aMEYaET, KaKk
OH MPOJIAMBIBAET BPEMEHHOW MOPOT, pa3aessitoluil 0HO COOBITHE OT APYroro,
Y TEM CaMbIM JI€JIAET POCTPAHCTBEHHBIN WIM BPEMEHHOM CKa4yoK. B pe3yinbrare
BbI OKa3bIBAETECH B MHOM BPEMEHU WJIK HHOM IPOCTPAHCTBE, U €CJIA B 3TOM ITPO-
CTpaHCTBE HET MecTa (opMaM C JIPYyroil UCTOpUEH, TO OHU pPa3pyIIAIOTCS.
Hampumep, npomnagaroT caMoJIEThl U3 MOJS 3pEHMSI JJOKAaTOpa, TepseTcs paanuo-
CBS3b C IAPOXOJaMH, BBIBEPEHHBIE Yachl BAPYT OYE€Hb 3aMETHO PaCXOATCS B I10-
Ka3aHUSAX. 32 MTHOBEHUS MOXXHO OKAa3aTbCS B JIPYrOM, HEBEPOATHO HAJIEKOM

8 Cosnanue cBoero OyIyIIero 3aKiIo4YaeTcs, B YaCTHOCTH, B TOM, UTO COOBITHS, BHIHECEHHBIE M3 IIPO-
nutoro B OM B HacTosIIIEM, B3aUMOJICHCTBYIOT C MUPOM M CTAaHOBSITCS HAIIIUM OYIYIIIHM.

% Tpu nzmepenns Mupa — 1IMHa, BBICOTA ¥ INMPUHA. YeTBEPTON MEpOii H3MEPEHUEM SABIIACTCS
BpeMmsl.
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Mmecte. [lcuxuka mroneit He BblIEpKUBAET MOJA00HOrO ckayka. Bot yTo nuier
J1.B. Kangpi6a®.

5 nexabpst 1664 r. B mpoJiuBe y CEBEPHON OKOHEYHOCTU YIIIbCca 3aTOHYJIO
cynHo ¢ 81 maccaxkupom Ha 6opty. Criaccs TOIBKO OAMH U3 HUX — Xb1o Bunbsamc.

5 nekabpst 1785 r. Tam ke 3aTOHYJIO CyJaHO ¢ 60 maccakupamu, U CIaccs
TOJIbKO oauH XbI0 Buiabsamc.

5 nexabps 1860 r. B TOM k€ MPOJIMBE OMATH 3aTOHYJIO CYJHO, U CIIACCS TaKkKe
TOJIBKO OJUWH Naccaxup — Xbpro Bubsmc.

Mexy nepBbiMU coObITUsIMH Tipolio 1860-1785=75 net, Mexay BTOPBIM U
TpetbuM — 1785-1664=121 rox. [lonydennsie yncna MO3BOJSIOT COCTABUTH JIBA
otHommenus (121+75)/121=121/75=1,61, cootBercTBytomme "30".

3.13. OTHOLIEHUSA TPOCTPAHCTBA-BPEMEHHU

bapTunu uHTEpIIpeTUPOBAI U3BECTHBIE (POPMYIIBI MPEOOPA30BAHMS KOOPIUHAT
L u Bpemenu T Jlopenra-Ilyankape [24]. O6 3Tom u3BecTHa nuTarta: «I paBura-
[IUOHHBIN 3apsiJl, ABJISASICH OCIUUIUPYIOIIUM JTUTIOJNIEM, B OTPUIIATEIILHOM TOJIIOCE
crekaeT L — mpoTsHkEHHOCTB, B IOJIOKUTEIBHOM MOJIIOCE CTEKAET | — MPOTSHKEH-
HOCTb, BelllecTBeHHOEe L u MHUMOE T SBIISIIOTCS (PU3NYECKH PeasIbHBIMU B OJTUHA-
KOBOMW Mepe, OHM MOT'YT IPEOOPa30BBIBATHCS APYT B ApyTay [2].

Ortoii Pppa3oit bapTunu onpenenu BO3MOKHOCTb MPE0OPa30BbIBATH IPOCTPAH-
CTBO U BpeMs APYT B Jpyra. To ecTb MPOTSHKEHHOCTD MpoCcTpaHcTBa L=S u amu-
TETBHOCTH BpEMEHU «1», BbIpaxkasi KBAHTOBBIE BOJIHBI HHIYKIMU L=, cTanoBsATCS
MEpOl CJIOMCTOTO MPOCTPAHCTBA-BPEMEHH W SKBUBaJeHTaMu 3Hepruu. M sto
npaBmiIbHO. OOIIUM JJIs1 BOCHIPUATHS TaKOTO MPECTABICHUS 00bEKTa SBISETCS
sHEprus Kak coBokynHocTh [1B-x coObituit. [Ipodeccop A.H. MacnoB ormeuaer,
YTO «IOTOK IIPOCTPAHCTBA U IIOTOK BPEMEHU B IPOTSHKEHHOCTH CO3MAETCA OCO-
o6ennoctamu (Bay u BHe) o uepes paguanbHbIi SKBUBAJICHT CJIOUCTON MaTe-
puu. U nanee: «I1ockoyibKy B rpaBUTAIIMOHHOM MCTOYHHUKE MMPOUCXOIMIIO TOPOK-
JICHHEe BPEMEHU M MCUE3HOBEHHE MPOCTPAHCTBA, WM MPEBPAILLEHUE MPOCTPAH-
CTBa BO BpPeMs — B 3TOM U 3aKJIIOUasICs MPOIecC B3aUMOJICHCTBUS MEXTY 00bEK-
TaMU — KaXJIbIH AJIEMEHTApHBIN «o4ar» rpaBUTAIllMd MOXHO ObUIO Obl Ha3BaTh
«XpoHOTeHOMY, Unu «Tomodarom»» [24, C. 29-30]. [1o pacuéram aBTOpa ITH
MPOIIECCHI ICUCTBUTEIBHO MTPOUCXOIT KBAHTAMU, Ha 3TO yKas3biBaeT «30».

[Tpuponoi 3aJi0KeH aIUTUBHO-MYJIbTHILTUKATHBHBIN(1.12, 4.1) npuHImn
KBaHTOBaHUs mpocTpancTBa (Tadi. 2.1) BpemeneM (t) (2.16...2.24) «30». Buy
CJIOUCTBIA MUP 00BEKTA KOJIMUYECTBEHHO BhIpaxeH 0oJibiiie BpemeHeM «b» (3.14),
Bue — Oousbiie mpoctpanctBoM (3.15, tabdn. 1.4), a Mepa TOHKOW CTPYKTYpHI
cpeasl EEE opranusyer mpocTpaHCTBO COOBITHIM, MpocTpaHCcTBO Mupa (4.2...
4.8).

[TosiBUIOCH HOBOE MpeEACTABJIEHUE O CTPYKTYpe o0bekTa (3.14...3.19), Ko-
TOPOE MOKHO CUMTATh 3aKOHOM, JEHCTBYIOIIMM Ha UPPAIMOHATBHOU MepapXu-
YecKkol TinyOuMHE MaTepuH, MepepaclpeiesionMM Ha OCHOBE KOHBEKLUHU

% «Uypeca u TaitHbl Bcex BpeMéH. CaMble yIMBUTEIBHBIE 3araJIKi U ()eHOMEHBI Pa3HbIX CTPaH U
snox». CI16.: Jlans, 1997. 560 c.
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IJIOTHOCTEN U Temrepatryp. JlaHHas XapaKTepuUCTUKA OTpakaeT OOUIyI0 BeJH-
yuHy OM-TO 1ojisl, B KOTOPOM YYTEHBI OTIEIBHO CKOPOCTH PacCIpOCTPaHEHUS
Bue u Buy nonst xkaxoro cios cpenbl EEE 00bekTa, 1 yUdTeHBI UX MPSMBIC U
obpatHblie 3aKkoHbI (3.14, 3.15)[39]. Bce atu mporecch Mmacmradupyrorest 10/2-
# CHCTEeMOM.

B nponecce nukia 6ueHus cepiia, BpameHus 3eMiu (CeKyH[, CyTOK, roja,
BCEU JKU3HU...) MEHSIOTCS U BOCIIPUHUMAIOTCS (pa3bl pa3HOOOPA3HBIX SHEPTUM.
Hanpumep, aktuBanus aus (BHe mosist) ¢ yTpa HapacTaeT, a K Beuepy crajaet.
Houslo ¢ Beuepa aktuBanus cHa (BHy moss) Takke HapacTaeT, a K yTpy Mnepexo-
JUT B YCIIOKOEHHOE COCTOSIHHE. 32 CYTKH OOBEKT UCIBITHIBAECT BCIO JUHAMUKY
JKW3HU, BCIO €€ CYTh B BUJE MOJIHOM OKTaBbl. JIHEM OH 3apabaThIBaeT MEpCIeK-
TUBY KU3HU Ha OyIyIIee, a HOUbIO YIIOPSI0YUBAET TY MAacCy COOBITUM, YTO HAKO-
i gaém (1,5, 1.8, ). Jlenb 1 HOYb — CyTKH Mpoub. IMEHHO MO3TOMY HapoaHAs
MYZIpPOCTb IJACUT: «YTPO BEUEPA MYIPEHEEY.

Bce napamMeTpbl U3BECTHBIX YPAaBHEHUHN U 3aKOHOB, PACTYIIMX CO BPEMEHEM,
UMEIOT enuHyo [1B-KoMITIeKCHY 0 TapaMeTpudeckyto ocHoBy[l, 7, 24, 33, 39].
CooTHoIIIEHUE UEPAPXUUECKUX YPOBHEH CO3MaET CTPYKTYPY Cpell MO riIyOuHe:

prT = e T (3.21)

[Topsinku mapaMeTpoB riIyOUHBI CIIOUCTON CTPYKTYPBI «T» Ha Pa3HbIX YPOBHSX
VEpapXuM PasiIMyHbl N0 IJIOTHOCTH. Hampumep, aToMapHbBIA U MOJIEKYJISIPHBIN
YPOBHM pa3IMyalorcs mo 6ase Ha gecath nopsaakos (107=+10). Cocennue pas-
MepHl paguyca «M» B 10-if cucTeme ornmyatorcs mo BenuuuHe B 1011 pas, a B
nsouuHoil — B 2% paza. B cBo6oaHO# HaTypanbHoit 6ase — B ! pas u B m1oTHOI!
HaTypaibHOi 0asze — B +(™ pa3*®. Onnako cetu cerell pa3BUBAIOTCS HA DIICMEH-
Tax J10 BOJAOPOJIHOTO HYJIEBOTO MEPUO/IA B TEOMETPUUECKOU MPOTPECCUHU.

dpakTabl BOJIHOBOK MPOTHXEHHOCTH POCTPAHCTBA coObITHH ! 1 (paxTan
BOJIHOBOM IIPOTSHXEHHOCTH BpeMenu tricompsrarorcs(radm. 2.1) ksantom «30»:

GFEDFHT = pFE+D), (3.22)

Tak Mup cam ce0st co34a€T B pa3HbIX BApUaHTaX €CTECTBEHHBbIM HAKOIIEHUEM
CBOETO 0OBEMHOTO COCTOSHUS TIPH y4acTUU 0a30BBIX KOHCTAHT (dxd, 212, ete,
10+10)* u 3akonoB BeukMBaHMA. CTPYKTypa (CKOPOCTH) KasKIOTO YPOBHS
(cnos) cpensl EEE kBaHTOBaHBI M UMEIOT CTPOTO CBOE 3HAUCHUE JUANIA30HOB Ya-
CTOT TEN, 3BYKOB,... [IBETOB, MBICJIEH. .. FIX CKOPOCTH SBIJISIFOTCS YACTHBIMU CITy-
YyasiMU UPPALIMOHATIBHBIX CTPYKTYp cpel. Mepapxus oOBEMHBIX €IUHHUILL CPEIIbI
EEE B IIpupoae BeicTpanBaeTcsi cama co00# 10 Macce BIOXKEHHOCTH KOMILIEKC-
HBIX COOBITUI M TapMOHUU B Heil. 11 Bce OHU CBsI3aHbI CETEBBIMU SHEpreTHYE-
CKMMH B3aMMOCBS3SIMH DPa3MHOKEHHBIX TOHKHMX MHOTOYPOBHEBBIX CTPYKTYD.
BbIsIBUTE 3TH IPpUPOIHBIE TPUYUHHO-CIeICTBEHHbIE AM-€e cBs3H, (DaKThl U 3aK0-
HOMEPHOCTH — Hallla 3ajaya.

Bce mbl, moau, nutaemcst aBTOTpodHOM oaHOM sHeprueit AGcomiora. U ecth
BO3MOXKHOCTb JUISI PELLICHUS 3a/1a4l TOCTPOCHUS Ha 3emiie 3TOi 06J1arocI0BeHHOM

3 V «3010TOT0 OTHOLICHUS» aIIUTUBHOE U MYJIBTUIINIMKATUBHOC COIIPSAXKCHUE HAXOAUT COrjiacue.
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KU3HU NEPEPOKIEHNA B HOBOE KauecTBO. JKHU3Hp Ha 3eMiie BpeMEHHasl U IaHa
HAM JJIs CAMOCOBEPIICHCTBOBAHUA ce0s1 kKak YesioBeka, CHYACTIMBO KHUBY-
mero B Kocmoce, Biiageroniero ceoeid MOIIHOM TeJIeCHOW CTPYKTYPOM.

3.14. EIMHCTBO B3AUMOJENCTBUI

Bce nnemMeHThl KBaHTOBOM M KJIAaCCUUYECKOM (DM3UKH TIPEACTABIISIOT COOOM Iie-
JIOCTHBIE MOJIAPHBIC 3JIeMEHTHI 1oJieBo# cpenbl EEE. 3apsabl kBaHTOBOM U Kilac-
CUYECKOM (U3HMKHU ABIAIOTCS aunoiisimu. Oun umeroT Buy n BHe nunamuueckue
XapakTepUCTUKUA W TPEACTABISIOT CO00M Maccy BXOJIAIIUX 3apsiiOB Pa3HOTO
ypoBHs uepapxuu B nosieBoit cpeqe EEE. CnenctBrem B3auMo1eiCTBYS MOJIEBOI
Cpebl ABJISIOTCS: TAPMOHHU3ALMK OOMEHHBIX MPOIIECCOB, PACCEMBAHUS U BOCCTA-
HOBJICHUS UX cojJiepkanusl B Bujae bonbmoit moruku [ 10]. KonrmuecTBeHHO Macchl
KBAHTYIOTCS] KAK CYMMBI 3apsIJIOB, B3SITHIX MO a0COJIIOTHOM Bennunne. OyHamen-
TaJIbHbIe KOHCTAHTHI SIBJISIOTCS IMOKa3aTelieM HAaIuIacTOBaHUs COOBITHM (pakTo-
pPOM BpEMEHH WJIM BEYHOCTH (PpakTajbHbIX, KBaHTOBBIX eauHull cpenbl EEE.
Macca 1okost 00beKTOB KBAaHTOBOM M KJIaCCHUYECKOW (DM3MKHU HEe ObIBAET paBHOM
HyI10 (TJIe €CTh 00BEKT, TaM €CTh Macca, Jaxe 00bEMHAs TOUKA MMEET «a.e.M.» —
Maccy €IWHUIIBI) U, pa3BUBAsCh BO BPEMEHU KU3HHU, MOXKET IIPUHUMATH JIFO00EC
p€abHOEC KBAHTOBAHHOE 3HAYECHHE.

Hanpumep, macca ¢oToHa J0KazaHa OTKIOHEHHUEM Jyda CHUJION IpaBUTAIIUU
Connua. Ilpenckasanue DWHINTENHHA YUYEHbIE BBISIBUIN NPU HAOMIOAEHUU 3BE3]
3a COJIHEYHBIM JUCKOM. MarHuTHOE U JIEKTPUUYECKOE T0JI€ €CTh YaCTHBIE (hOPMBI
NOJSIPHOTO OM-T0 sIBIIEHHS — KBAaHTOBAaHHOTO «30.

MarteMaTUYEeCKH 3TH HOJISI ONMMMCHIBAIOTCS CUCTEMOM U YPaBHCHUAMMU:

{ Bny x Bae =-1,
Buy + Bue =M (3.23)

OnuH notoc, 4epeaysich, HEMOCPEACTBEHHO OXBAThIBACT JIPYTOM.

B ciyuae omcymcecmeun 0OHO3HAYHOCMU 8 MOUKe 8b160pa, 6 npupoduom Uun-
meJjuleKme 603HUKarom «2OHKU U COCMA3ZAHUA) U cucmema mepsaem onmu-
MajlbHOCMb U ycmoﬁuueocmb — paccolnaemcsA.

@DakTUYECKN TPEICTABICHA BCTPEUYHAsA CTPYKTypa MNPSAMOM U OTPAXKEHHOMU
HEPreTUYECKOM MOJSIPHON (POPMBI — FOJIOTPaMMBbI 00bEKTa — MOIAEPKUBAIOIIIE
JpyT Apyra CBOEH COINIACOBAHHOCTHIO KOT€PEHTHOCTHIO U OJJHOBPEMEHHO pas3ze-
JEHHBIE TI0 MOJISIPHBIM YPOBHSM CTPYKTYPOH BXOZSIINUX B HUX OOBEKTOB (TaOJI.
2.1,2.2).

MarteMaTuka B3auMOAECUCTBUI TakuX OOBEKTOB TpeOyeT BHUMAHHUS K CJIOHU-
CTOM KOHCTPYKUMHU. BHY CTpyKTypa KaxAoro ypoBHsS MOJSPHOU (POpPMbI KOH-
TpacTHA O IUIOTHOCTH, HAaIpUMeEp, ycTas KOcTh. 3akoH Kynona-HeroToHa npu-
oOpeTaeT HOBBIM BUJ JJIsi OMUCAHUS CIOUCTBIX 00BEKTOB, OhOpMIIEHHBIX «30»
10 MepapX1uecKoi TTyOnHe Ha BEpTUKAJIHLHOM yPOBHE:

qBHyt + qBHet =—EX Ttil Xt=m. (324)
Mpyy" + Mpye’ = —E X 1™ X t =M, e (3.25)
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— = Exr = Fxr? — 3aps, uiyM HaKOIUIEHHAs DHEPTHs, KOHIIEHTPAT CUJIBI;

— 1,1 — pamuanbHas pasHOCTH MEXKIYy MOTIOCAMH MAcC, CBA3BIBAIOIIAS HX
CKBO3b BCE JIOKaJIbHBIC U TJI00anbHBIC ciion nepapxuu OMCJI cs3u;

— M, m— B3auMOJIEHCTBYIOITHE CIOUCTHIE MacChl 3apsaa0B (3.25), B3SAThIC 1O al-
comoTHOM BenmuunHe (M = EXrxt), 1eiicTByIOT BO MHOKECTBE KaHAJIOB.

Jlorema 15. O keanmoeanuu cuioewvix TuHUIL.

Keanmosannaa mepa maznemusma npudaudcaem uiu omoosuzaem maz-
HUMHBIMU  CUTIOGBIMU JIUHUAMU NOOOOHbBIE 00BEKmMbl, YCMAHABGIUBACMCA
zcpanu medxcoy Buy u Bne nonamu, yoepycueas Buy none Bue nonem kax
«AA0EPHBIM Kileemy.

KBanToBaHHas Mepa yCTaHABIMBAET TPAHUIIBI TSI BCEX CIIOMCTHIX B3aUMO/ICH-
crBuii (Tadu. 3.1). [lpu 63aumooeticmeuu macc npuxoOumcst HOCUMb KOIpghu-
yuenm conpomuenenusi 6 guoe koHcmanmol epasumayuu G=0,(6), ompadicaro-
weill npeoojieHue CMpPYKmypbl Kyouueckol peuémku OJisi Kaicoo2o Cl10s. 0OHO-
POOHO020 YposHs uppayuonanvHol cpedvl EEE..G — xoncTanTa rpaButamuu 0,(6)
onpezensieT paccenBanue sHepruu B cpenae EEE npu B3auMoaeiicTBuu macc 00b-
eKTOB Ha paccTossHuu. Hekotopeie oTkiioHeHUs 0T G CBsI3aHBI C HEOTHOPOTHOMN
aZICKBaTHOCTBIO CIIOUCTOU cpelibl EEE KpuTepuio yCTOMYMBOCTH U ONITUMAJIbHO-
CTH.

Tabmuma 3.1
Kiraccudukanuys Bcex TUIIOB SKCIIOHEHITHAIBLHOTO ITOJICBOT0 B3aMMOICHCTBUS
00bexToB EEE cornacHo numonbHON MpUHAUIE)KHOCTH

HazBaunus B3anmMoneiicTBus XapakTepUCTUKA B3aNMOAECHCTBUN
Tun CucreMHas CBA3b OM sueprum E
Ceepxcnaboe | Jlumons-gunonbHas | mpu 7., >> 1 (rpaBuTaIus)

Cnaboe Jlunionw-nunosibHast | npu 7,.,,> 1.

KonTakTHOE JlumopHast EX(140=1)= qpue X qpuy,H<O.
CuiibHOE Jlunone-munoneHas | Ex(r.,<1) =g, X q,
CeepxcuinbHOE | Iumionbs-gunosibHas | Npu 7e, << 1 (s11epHbIe)
WupyxktusHoe | JIunoiabHO-MHPOBas | HABOJKA B CO-IIEHTP-aHTEHHY 73~ 0

[IpuMeyaHue:M — KBaHTOBaHHAs Mepa Mera-, Makpo-, MUKpPO- M HaHO-ypOBHEN uepap-
XHUH, KOTOPBIN B COYETAHUU C PACCTOSHUSAMHU U TUNIOTHOCTBIO XapaKTEPU3YET CHILy U TEMIIEpa-
Typy B3aUMOJEHCTBHUS MEXAy 00bEKTaMU WM TpyNIaMu OObEKTOB B CETEBOW 0OBEMHOMN CHU-
CTEME CBsI3€H. I — paJiaIbHbIE PACCTOSHUSA MEXy LIEHTPAMH MacC €IMHULIBI

AJITOPUTM ONKCAHUSI HETTOCPEICTBEHHOTO COMPUKOCHOBEHUSI M B3aUMOICHUCTBUS
MOJISIPHBIX 3apsJI0OB U Mace, CBA3aHHBIX «30», OJIMHAKOB JJIs MPUBEAEHHOTO K
eUHULIAM oTpeiesiEHHOro ypoBHs uepapxut (3.19). Ilpu 3ToM uppanroHaibHOE
Yyepe0oBaHue CTYIIEHUS U pa3peXeHUsI B CTPYKTYPE CTOSIYMX BOJH HE TTO3BOJISET
UM aHHUTWJIMPOBATH APYT JIpyra.

CtpykTypbl BHY 1 BHe nonfa BbIpaKeHbl 3HAYECHUAMU
e, <<l, r,<1,r.=1 r>1 rc.,>>1, ru,=0.

1,+15=2 < TlonoxurenbHbIi 110-
Moc 00beKTa ORITHS

1H05ﬂ=br aHb HeObITus
Il — sima % .
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[ToaTOMY 971€KMPOH He Modtcem ynacmv Ha S1eKMpPOH, npomoH, Hetimpon. OH
coxpansieT cBoi 3apsaa B «30» HACTOIBKO, HACKOJIBKO MO3BOJISIET €EMY 3HEPIeTH-
yeckoe KKK cocrosiane cpenst OM, oprannzoBanHOM Mex 1y HUMU. OTHAKO BO3-
MO>KHO CAMOBO3TOpaHue (MMPOKUHE3) CPE]T 0OILEro WIIM YaCTHOTO XapakTepa npu
norepe uppauroHanbHou rpanu EEE.

[Ipu 00syueHnn 00BbEKTa CBETOM OOBEKTHI 3apsKAIOTCS B TOM UM UHOM CTe-
NIEHU, HAKaIUIMBAIOT SHEPTUI0 MUKPO-KBAaHTaMU (OHH HOTJIOIIAIOT YHEPTHIO (o-
TOHA) U CKAUKOM U3MEHSIOT CBOM OpOUTAIIbHBIE COCTOSIHUSA Ha 00Jiee OTaIEHHbIE
KBAaHTOBAaHHbIE OPOUTHI, IPU 3TOM MacIITaObl paccTosHUM, X «30» Mex1y UX
Buy u Brae nonsimu coxpansiorcs. YpaHenue (3.23...3.25) BkirovaeT B ceOs
OIMCaHMe BCEX BUIOB B3auMojeiicTBuid (Tadi.3.1, puc. 3.5), obopmiiss ux kak
€AVHYIO Teoputo. I1osieBbIe B3aUMOIEMCTBUS MOKHO PA3ACIIUTh HA JBE IPYIIIBL:

— HEU3BECTHBIE (Ba BUJIa — KOHTAKTHOE M MHIYKTHUBHOE), O KOTOPbIX (Pu-
3WKH HE 3HAJIU WU Ha KOTOPbIe He oOparniany BauManus (3 u 6 taom. 3.1),

— U3BECTHBIC (YEThIpPE BU/A), O KOTOPHIX (MUKW 3HAIH, HO K HUM OTHOCH-
JUCh MHAYE (JlymMaro, 4YTO OTCYTCTBOBAJIO MOHUMAaHHE UCTOYHMKA KBAaHTOBAaHUS
Y TIOATOMY HE MOTJIM CO3/1aTh €AUHYIO TEOPUIO B3aUMOACHCTBUS).

B tabnune 3.1 u Ha puc. 3.4 u 3.5 npuBeeHBI CMBICTOBBIC U (PU3UUECKHE Xa-
PAKTEPUCTUKH 3TUX SKCIOHEHUIHMAIBHBIX B3aUMOICUCTBUM.

Ceepxcnabble, cinalble, CHIbHBIE, CBEPXCHJIbHBIE B3aUMOAECUCTBUS — OTHO-
cATCA K COOTBETCTBYIOIMUM n3BeCcTHBIM KKK nencTeusmM, onpenensieMbiM KBaH-
TOBaHHBIMHU PACCTOSIHUSIMH, YKa3aHHBIMH B Ta0n. 2.1, 2.2, 3.1 u Ha puc. 3.5.

KoHTakTHbIE B3aMMOJEHCTBUS SHEPTUNA — BOSHUKAIOT MEXKIy BHY (MHUMBIM)
u BHe (1eiicTBUTENBHBIM) MOJISIMU O0BEKTA; OHU paBHBI «30».

WHOyKTUBHBIE UTONb-IUINOIbHBIE B3aUMOJACUCTBUS — HABOJSATCSA YEPE3 CO-
MIPUKOCHOBEHUE ITYOUH U 3alIpOC MACC; OHU BHOCST dHEpruo coosituii OM B co-
LHEHTPbl KaXJA0T0 YPOBHA KaXXIOro OOBEKTa 4epe3 OTKPBITYIO TPaHUIly UX Iy-
CTOTBI, TJI€ OTCYTCTBYET CONPOTHUBIIEHUE, I/I€ SHEPIHsl BHECEHHOTO IOJISI MPH
3TOM MPONOPLUUOHAIBHA Macce (KBaHTY MEPBI) U PACCTOSTHUIO JJO COOTBETCTBYIO-
IIET0 COOBITHS, BIUAIONIEMY Ha €r0 SIPKOCTb.

Ha pucynke 3.5 u Ha pucyHke 3.6 MbI BUIUM PanyChl B3aUMOICUCTBUI KBaH-
TOBaHHBIX «30JI0THIM OTHOIIEHHEM» BPALLAIOUINECST OOBEKTHI.

73



[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

_— a :
Con o / o aMyC I'paBUTALUH Rcc,,]
Ccu ol Uy cC cnaboro B3. Re, ]

amUycC KOHTAKTHOIO B3. Ryo= 1]

= i E —_——

[Pamiyc CIIEHOT O B2. Rey C AREPHOT O BS.Recy

Puc.3.6 BHIBI B3aMMOJeHCTBIH H MY PAJHYCHI

A — CMEICJIOBEIE CBAZH B2AHMOJIEH CTEHH,
b — dusmyeckie cBAM B2aUMOIEeHCT BUH B 0DBexTe:
w—  — 30HA MAKCHMANLHOTO CI'YILEHMA 00BeKTa,
— 30Ha MAKCUMAIBLHOI0 pasp exeHuda obeexTa,
~ — BUJMMAadA MATEpHANEHAA I'palk 0bbexTa,
"7 — 3NEKTPOMATHHTHEIE CHIOBHIE JIMHUH.

[Ipumeyanue: Mu — uHayKTUBHOE B3auMOEHCTBHIE, ¢ — ciaboe, Cein — cBepxcnaboe, cu
- cuiibHOE, CcH — CBEPXCHIIBHOE, KO — KOHTAaKTHOE B3aMMOJICHCTBYE U KBAaHTOBaHHAs Mepa M.

Te; — PAAUYC CI1A00TO IUIONb-IUIIOIBHOTO B3aUMOEHCTBUA,

Tyxo — 1 — KOHTAKTHBIN paguyc opouThl rpanelt Mexay Buy u Bue nonsmu,

7. — paJuyC CIWHA, MOTEHIMAT KOTOPOTO 3aBUCUT OT CKOPOCTH, MAacChl U
HaIpaBJICHUS BPAIICHUS 00BEKTA,

Tcen — PAANYC CBEPXCUIIBHOTO SJIEPHOTO B3aUMO/JICUCTBUS,

TCen — PAIUYC CBEpXCIaboro, rpaBUTAIIMOHHOTO B3aUMOICUCTBHS,

Ty = 0 — paanyc uaAyKIMK — puémMa coObITUi B3aumoeicTBust ¢ OM B co-
IIEHTpe 00bEeKTa (AaHTEHHE), KOTOPBIC CIIEJIOM CMEIIAITCs K Iepudepun.

JIro60i1 00BEKT mpencTaBisieT cOO0OM TOp, UMEIOIIUNA TOPCHOHHOE moje. B
[Ipupone ObITUSI HET 0OBEKTOB, HE UMEIOIIUX 3apsijia, Macchl, 00bEMa, EMKOCTH,
WHIYKTUBHOCTU. Bce OHU MpeACTaBIsSIOT COOON CTOSIUYIO BOJIHY, COJTUTOH WM
Oeryuryo BOJIHY, UMEIOIIYI0 MacCy HEJI0CTaTKa W M30bITKa B TOM U B JPyroM
cinyuae. [ToaTomy hOTOH — 3TO TOXKE TUITUYHBINA OOBEKT, U UMEET MAcCy 3apsJiOB
(pazn. 3.7).

ITockonbKy BCE OTHOCUTEIBHO, TO OLIEHUBATH CHIIY B3aUMOICHUCTBUS MOXKHO
Ha Ka)XJIOM KBaHTOBAaHHOM Mera-, MaKpo-, MUKPO- U HAHO-YPOBHSIX HEPAPXUHU.

VY 4enoBeka Takoe KBAHTOBAaHUE MTPOUCXOANT 1O Mepe YCBOeHUs 4Y8Cmea Uil
owWyueHus YCmouyueoCcmu u ONMUMAaIbHOCU 3TUX CBA3EH.

DNeMEeHTHI C pa3MepaMy MEHBIIMMU, YEM aTOMapHAasi €UHUIIA MACCHI (a.€.M.)
BO3HUKAIOT B CHJIy UX UHAYKTUBHOTO HABEJIEHUS B CO-IIEHTPHI B TOHKOM TOJIO-
rpadgudeckom Buje. Tam onn HakarummBaroTces B Buge KKK dhopwm, obhopmisroTes
1o 00pa3zy M MOJ0OMI0 JIEMEHTOB OKPY’KAIOIIEro Mupa U COXpaHSIOTCS MOCIe
pacnajia 3JIEMEHTOB € pa3MepaMu OOJIbIIUMHU, YeM a.e.M. B nanHoi o6nactu mpo-
CTpaHCTBa (POPMUPYIOTCS BeUHAas Ayllla ¢ €€ CO-3HAHUEM U MOJI-CO-3HAHUEM.

Ha rpanunax Mexay ciosiMu 0ObEKTOB B CO-LIEHTPAX CTHIKYIOTCS aBTOTPO(-
HBIM U TeTepOoTPO(PHBINA BUIBI MUTAHUS, KOTOPbIE MOTYT OBITh HE COIJIACOBAHBI,
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YTO BBI3BIBAIOT M3JIUIITHEH TOTEPIO SHEPTUU. Hasooku Ha smy nycmomy uno2od
npuHUMaromcs 3a uiymsvl («PEIUKTOBBINY, O€IbIi, (GIuKep MIyM...).

Takum oOpa3oM, B (pu3MKe BIEpPBBIC MPEACTABICH TUANa30H MEHBIINA YeM
a.e.M. TIOCTPOCHHBIN Ha siFIepHOM Kiee «30», Ha KpUTepUU YCTOMYMBOCTH U OII-
TUMJIBHOCTH € KJIacCHU(UKAIUEH TUIIOB B3aumojaercTBuii(Tadn. 3.1, puc. 3.5)
KaK «OUNONbHASL NPUHAOTEHCHOCMb Yelomy 8 «30y.

B numnonsHOM B3aMMOJEWCTBUU BBIJENIAEM [1Ba HOBBIX THUIA OUNOIbHO20 63a-
umooelicmeus — unHoykmusHoe u koumaxmuoe. CO-LIEHTP N UHIYKTHBHOTO
HaBeleHus (HACIIOeH s HCTOpUH) coObIThii OM BpemeHeM (73 = t)kaplii pas,
KaK IIPaBHUJIO, OTKPHIT JJ1s1 00pa3oBaHus Mi1a3Mbl AOCOIIOTa — B BUJIE TIEPBBIX Oec-
co3HaTeNnbHBIX (hopm (puc.. 2.1, 2.2). KommektuBHOE O€CCO3HATENLHOE paccMmar-
pHUBaeTCs Kak KOJUIEKTHUBHASI COBOKYIMHOCTD, cliaraeMoe (opM Iuta3M, HIIMYIIUX,
HO HE UMEIOIIUX AJITOPUTMOB NOBEACHHS. Y TaKOTO KOJIJIEKTHBA BOZHUKAET CTa/I-
HBIM HHCTUHKT. KoJutekTHBBI 00pa3yroTcs u3 abCOIOTHO CBOOOIHBIX TJ1a3M B pe-
3ynbTare OercTBa OT cBOOO/BI HA OCHOBE MOMCKA CIIOCOOOB BBKMBAHUS, UHTE-
peca....
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I'TABA 4. MATEMATHKA 3BOJIIOLINU CO-3HAHUA

KoopnuHnatHoe HampaBiieHHe pa3BUTHS 00BEMHON Toukr Mupa win J1000T0
oOBekTa B nporiecce pocta XYZ B 10/2-i1 cucteme cooTBeTcTBYET «30», T1I€!

- MAaKCUMYM ToJisIpHOTO (£1) mpocTpancTBa 00bekTa Mupa paBHOTO «2»;

- MAKCHMYM IIOJISPHBIX BAPUAHTOB BAJICHTHBIX CBsA3€H paBHBIX 23= §;

- MaKCUMYM TIOJHOTHI TOJSApHOM 3Heprun a3 3%= 9 y 3-koopaunar 33= 27.
Beck koMIuiekec kaMepTOHHOM HACTPOUKHU pa3BUTHS TpeOyeT 27%2x8 =432 I'm.

4.1. TOHKASA CTPYKTYPA U TOMEOCTA3

Tonkasi cTpyKTYpa — 3TO Mepa aJANTUBHO-MYJIbTUIUIMKAaTUBHOIO OajaHca
(4.1) opopmirsiroriieit roMeocTa3 OpraHU3aIMi B MPOIecCe HAKOTUICHHS KBAHTAMH
BpPEMEHU royIorpauueckoil KOHCTPYKIUU U MOJSAPHOU JTUMHAMUKA DM-X CTOSIUUX
BoJH. [Ipeanomnaraercs, yTo O0agaHC U BCE SHEPIETHUECKHUE MPOLECCHI UMEIOT OT-
HOILIEHHE K TOHKOM CTPYKType Ha KOCMUYECKOM YpOBHE: 3BE3THOM, MHUHEPAJIb-
HOM, OPTaHMYECKOM U JyXOBHOM. Hampumep, B OpraHnuecKkoi cucteMe OKUCIIU-
TEJIbHO-IIEJIOYHON NPOLIECC HA MOJIEKYJIIPHOM YPOBHE. DTO CKOPOCTH Pa3JIdy-
HBIX (PU3HMOJOTMYECKUX MPOLIECCOB (pOCTa JIONMUHA U KYKYpPY3bl), XUMUYECKUX
peakuuii B 3aBUCMMOCTH OT TEMIEPATYyphl. Y CIIOBUSA COXPAaHEHHs BHUJa U poja
(HepecT u rubenb JIococel B BEPXOBBAX peK). OrpaHMUEHHBIN JUana30H KBaHTO-
BaHHBIX TemmnepaTyp U ¢opm (3akoH Buna). KantoBanHbIi quana3zoH o0béma
KHCJIOpOJIa B AbIXaTEJIbHOM IpOLECCe U Kalopuil B 0OMeHHOM mpouecce. M Tak
nainee...[48].

B TIB-cucteme 00beKTa OCYIIECTBISIOTCS aAUTHUBHBIA (TATOTCIOMINNA) W
MYJIbTUIUIMKATUBHBIN (MIPOHUKAIOUINI) MIPUHLIUIIBI KBAHTOBAHUS TMOJIAPHBIX CO-
OBITUI MO0 MECTY ¥ BPEMEHH KM3HU 00BEKTA, HATIOJTHEHHBIE AITOPUTMAMU Pa3BU-
TUs 0aJIaHCOB B BUJIE TOHKUX CTPYKTYP, OTPa)KasiCh B MIPOCTOU popmyJie:

atlt= a*t, roe (4.1)

a — JMHEeHas Mepa MPOCTpaHCTBa, O(hOPMIICHHAs] BpEMEHEM MYTEM HHIyKTHB-
HOTO HaBeneHus: coobrTuit OM. OHa umeet 6a3oBoe 3HaueHue Tadm. 1.1.
t — mepa cornacoBanusi AM-To 6ananca, Wi KOHCTaHThI TOHKON CTPYKTYPBHI.
Msl yxe 3HaeM 3akoH KBaHTOBaHus Bpemenu (2.18). Kpome toro, croma xe
MO>KHO OTHECTH MPOIECC MPOCTPAaHCTBEHHO-BPEMEHHBIX TPEOOPAKEHHU HA OC-
HOBe xosogHoro cuHTte3a (1.12). Bee oObekThl [Tpupoasl GOpMHUPYIOTCS IHK-
JaMu BPEMEHU M TPaHCPOPMUPYIOTCS XOJOJHBIM CHUHTE30M Ha OoCHOBe AM-TO
KKK «30» myTéMm crokeHus v MPOHUKHOBEHUS CJIOEB CIIUPATIA COOBITUH APYT B
npyra (4.1 u Taoi. 4.2).

37

3" UzpecTHyr0 MaTeMaTudecKyro popmyiy (4.1) aBTop Ha3bIBaeT AIHTHBHO-MYJILTHILIHKATHBHBIM
(AM-bIM) 3aK0HOM TPaHCHOPMAIAH, TAK KaK OH CUUTAET €T0 CIEJACTBUEM KPYYeHUsT OOBEKTOB U
HaBeJIeHHH TaHOpaMbl COOBITH B CO-LIGHTPBI KaX10ro 00bekTa MaTpéuiku. HaBeieHHbIE B CO-11eH-
Tpax Mo COOBITHI CMeIIalTes K nepudepu, rie aifuTHBHOE CII0KEHUE TIOBTOPSEMBIX COOBITHIA
oOparmiaercs B MX MyJIbTUIUTUKaTHBHOE MPOHUKHOBEHHUE. [10100HbIe KpYyUeHHUs HccneaoBan GpaHiry3-
ckuit marematuk JK. @peHe, UTaTbIHCKUI MaTeMaTuK Pudya, K HUM UMEET OTHOIICHUE TEOMETPUS
Pumana, reomeTprduecKkoe IpOCTPAHCTBO a0COMIOTHOTO Napaiienn3Ma P. BalinienOeka, HO HUKTO He
CBSI3BIBAT OTOT AM-#i 3aKk0H ¢ «30» U ¢ TEMHOH (HEBUANMOMN ) MaTepUeH 1 IHEPTHUEH.
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Ha ocHoBe TO¥ e KOHCTPYKIIMHU MOJTydyaeM B aTOMapHBIX €IMHUIIAX MACCHI BEC
BoIopoia uepe3 AM-e pacxoxkieHne 6a30BbIX POPM «e» U «TTHOTHOCUTEIHHO 00-
mero BHe 101s1 eMHUIET B OTHOIIEHNH 3HaueHnit nd u e® (5.4, 2.9).

Tak, Ha pa3HBIX YPOBHSX U B pa3HbIX cUCTeMax 0a3 BBOJATCS HEIMHEIHBIC
MepBbI CJI0KEHUS K TPOHUKHOBEHUS COOBITHH ¢ oOecrieueHrueM Oananca. Taou. 4.1
yCTaHaBIMBACT 3HAYCHUS TOHKHUX CTPYKTYp JUIsI OCHOBHBIX MEp M OTIpEIeseT
TpaHUIbl TOMEOCTa3a, 0ajaHca yCTOWIMBOCTH IIPHU XOJIOJHOM CHUHTE3E.

Ta6auna 4.1

+(t-1)
Tomeocras a=" \/t, npu pewenuu ypasnenuaalt = a*t

06.1acmb mea O6.aacmb dywiu
a|o |10 5 4 3 2.5 2 1.73 | 149 |1.29 | 1.047 |1
t (0 0137 036 [0.5 |09 1,2 2 3 5 10 100 00

Hauwnnas ¢ koHcTaHThl € = 2,71828..., HaTypaJIbHOTO Jora-
l pudmMa B Ty U APYTYIO0 CTOPOHBI pa3BopaunBaercs 10/2-s cu-
crema Oananca (ta6m.4.1), KBanTyeMble 3HaUeHuAMH at =a’ u
«30». lnamnazox «0...e» 6oyiee yCTOWYUB, YEM TUAMa30H OT

3 1,7

I'omeocTa3 — camoperyJsius, ClioCOOHOCTb OTKPBITOMH
CUCTEMBI CBSI3aTh aJIJIMTUBHOE HAKOTUICHUE COOBITUH C

MYJIbTUIINIMKATUBHBIM IIPOHUKHOBCHUCM HUX JIPYI B
Apyra oOecreunBas COCTOSIHUE JUHAMHWYCCKOM pPaBHO-
BecHs 00beKTa ¢ MUDOM MVTEM XOJIOIHOTO CUHTE3A.

P —— 0,35 0,13712...
2,71828... | —r—
0 1 2 3 4 5 10 4

Puc. 4.1. 3nauenne 0aj1aHca roMeocTas’a y sKMBbIX 00bEKTOB MHUPA.

t — ectp 3HaueHue ToHkOU (T) crpykTyphl (TC) dopmbl a. 10 >PupHas
rojorpaduueckas OCHOBAa CTPOUTENHCTBA 10 BOJOPOAHBIX U MOCIIE BOAOPOTHBIX
dbopm Ten (8) B auanazone ot 1 qo € = 2,718281...: snemenToB Tabiaui Mene-
JieeBa, WK OPTaHU3MOB (JIyIIIH. .. ), UM OpraHu3anui (3rperop ...).

(at =a")Mup TCuput=1ut=?. TC rosorpaMMbl 06beKTOB Mupa.

(Pt= ®'=6,) mpu t =1 m t =3,742642... TC a = 1/t=0,2671909...

(2t =2'=4) 6anancpu t=1mt=2. TCoa= 1/t=0,5. (4.3)
(et = e'=¢) Gamanc npu t = 1. TCo = 1/t=1. (4.2)
(4t=4'=2) Ganancuput=1ut=05 - TCa =1/t=2. (4.4)

ToHkast CTpyKTypa YpOBHSI OJHOTO CJIOS.

(5t = 5% Gananc npu t=1wu t.=0,352983....; o = 1/t= 2,832997 (4.5)
5(B)t=(5,(5))t=0,167916... npu t=1u t = 0,30225011688756490...
ToHkast cTpykTypa crepskHus Mupa; a.,= 1/t=0,367879...

(10t = 109 mpu t =1 m t = 0,13712885742386235368613581 (4.6)
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OOpartHas BennunHa t ecTh MoKaszaTesb KUCIOTHO-IIeNouHoro 6ananca (pH) u

TOHKOM CTPYKTYpPBI JECATUYHOM cucTeMbl Mupa 0e3 moKpoBOB:
pH =1/t =7,292411085356... 4.7)

pH — 310 otHomrenne OH / H maércs Hopma B mipenene g0 7 (KHCIOTHOH) 3a 8
(menmounoit) 6aanc. Ha rpaguke ux oopatHbie Benmaunsl ot 0,143.. .10 0,125...
BOKpyT 3HaueHus 0,13712, yTo 1a€T cTaOUIBLHOCTD )KUBBIX CUCTEM, TOCTPOEHHBIX
B nanHoMm nuama3one H u OH. bydepnast kuciaoTHo-1eno9nast EMKOCTh KPOBH
COXpaHseT 3TOT AUAna3oH.

N3BecTHa mocTostHHAS TOHKOM CTpykTypbl 0=0,007297352(17) =1/137,036...,
B 2006r. BrepBbIe IpeCTaBICH TECOPETHUESCKHI CITOCOO TOHKOM CTPYKTYphI [14,
ctp. 27], a ¢ mokpoBoM 3-ypOBHEH OHA OTIMYAETCS OT U3BECTHOM B 7 3HAKE:!

a=1/(tx10%)=0,0072924...
Y CMBICJI TOHKOM CTPYKTYpPBI OB TOKE HEU3BECTECH (CM. HHTEPHET).

C pasButuem 10/2-cucTeMbl OKTaB BPEMEHHU CO3JAIOTCS CICAYIOIIUE CIIOU
«OJIETHUID) BEIMYMHOUN B OKTaBY OT

t; = 0,13712885..x 1074, 1o

t, = 0,13712885 ... x 10** u nanee.

WX 3HaueHUs BHOCAT IMHAMUKY MPSIMBIX U OOPATHBIX CBS3EH ISl AIEKTpUYe-
CKMX M MarHUTHBIX MOJIEU B «OJICSTHUS» KUBBIX cucteM. ['omeocTas it cucrem
C DJIEMEHTaMM, MEHBIITUMHU, YeM «e» Oatanc yctoluuB. OH kpaTeH enunuie t=1
n Goabme (puc. 4.1). TomeocTas aisi cUCTEM C dIIEMEHTaMHU «a<e» OajaHc
ycToituuB (puc. 4.1). [ToaToMy npu OONBIIKX SIAEPHBIX MAaccax JOCTYIIHBI pa3py-
HIUTENbHBIC AepHbIe peakiuu. Ho B AGconroTe 1 Ha 3BE3/1aX UX HET, TaM BeE3JIe
KOHBEKIIHS U «XOJIOJHBI» CBOW CUHTE3 Ha CBOEM KBaHTOBAHHOM ypoBHE. Ho kak
UCKJIFOYEHUE SITIEPHBIE PEAKIIMU BO3MOKHBI HAa TPAHUIIAX KBAHTOBAHHBIX TEMIIE-
paTypax, I/ie HET COTJIACOBAHHBIX MEPEXO0JIOB OT YPOBHS K YPOBHIO.

Putrmel Bora 10/2-i cucremst 1, 10, 100, 1000... uMeroT KBaHTHI, TPUBEIEHHOE
K paguaHaM CyTOYHOTO BPEMEHH, Harpumep, it 3emin paseH 27t(R=100).

ETr0o MOXHO COMOCTaBUThH C pUTMAaMH YaCOBOTO, MUHYTHOTO U CEKYHIHOTO OH-
€HUS cep/illa Ha MOBEPXHOCTH IJIAHETHI, @ UMEHHO ¢ 0amaHcoM U «30»:

4x6 yaca /2n =3,81966 = 10¢? yacos/paauan.
4x6x60 MUH. /20m =229 = 60¢? mun. /0.1 pax
4x6x60x60cex. /200w =137,5 =3602 cex. /0,01 pax (4.9)

Jenenne putma Bue monst o6bexta 2n(R=100) Ha OueHus cepaima B ceKyHaax
86400 paBHO HEKOTOPOMY OTKJIOHEHHIO:
2nx100 /86400 = a = 1/137,5 pan/cex (4.10)

[Ipupoaon 10CTaTOYHO TOYHO OTCIIEKUBAETCS TOIMOJIOTUS TOHKOU CTPYKTYPbI
cpen EEE npu aBukeHUU KaXXa0r0 €IMHUYHOTO O0OBEKTA BOKPYT POJUTES C He-
KOTOpOU AeBHuanue. Bor moyemy poaoBasi cucremMa 04eHb Ba)KHA J1JIS IBOJII0-
M H.

Tpanchopmanus cekyHa 3eMHON CUCTEMBI BHOCUT KOPPEKIIUIO.

[TonpITKM HAWTH OTBETHI HA MOJ00HKBIE BOmIpockl ecTh ¥ P.O. baptunu, rae on
B NpocToil Qopmysne B €AMHOOOPA3HOM BHJE UEIOYUCICHHBIX CTElNeHeu
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MPEACTABUII CIUCOK MapaMETPOB U MUPOBBIX KOHCTAHT B €AMHUIIAX JJIMHBI-BpE-
mend (L,T) [1]. Tam ke OH pelIeHHEM SKCIEPUMEHTAIBHON 3aJa4d ITOJTYIHII
gucio 137,038, Becbma O11M3K0€ K TEOpETUUECKOMY 3HaUeHHIO paBHoe 137,128...

[1].
4.2. AITOPUTM

YMHOKeHHE Ha 4 eCTh CIIBUT Ha JIBa pa3ps/ia B IBOUYHON CUCTEME, UTO OTpa-
KEHO cMmeleHueM cepudeckoi cnmpanu U B Tabdm. 4.2, 9To Benér k oopazona-
Huto 10/2- cuctemsl mapoB. QOOpaTHbIi mpouecc aejieHue HA 4 U U depeH-
uupoBaHue GopMuUpYyeT JeTATU3ANUI0 WIN AJTTOPUTM WHBOJIIOINH.

Eciii yMHO-’KHTB COINIacHo (hazaM U KBaHT BpeMenu 27t/2%, a 3aTem ymHoxuUTEH
Ha 4, noxenuB KpyT Ha 4 da3bl, coznaércs yroua 90° (puc. 1.6) — yeTBepTh Kpyra,

2% =900,
B anroputme (pasa. 1.11) u B Tabnuue 4.1 ckpbITHO paboTaeT yHUBEPCAIBHBIN

anroput™ (4.11) unmezpuposanue u ymuoxncenue na 4 BoIABICHHBI aBTOPOM B
1993 1. [5, C.26], [4, C.436].

JlanpHeinee My IbTUIUTMKATHBHOE WHTETPUPOBAHUE U QIUTUBHOC YMHOKE-
HUE Ha 4 PaBHOCUJILHO, C OJIHOM CTOPOHBI, a1zopummy 3eoarwyuu (4.11) bopm
pUpOALI Bcero Mupa, a MMEHHO, TMHAMHUKE, IIPOUJUTIOCTPUPOBAHHON B TaOIHIIC
4.1, a c Ipyroit CTOPOHBI HE MPOTUBOPEUUT «30J10MOMY OMHOUWIEHUIOY Ta0. 2.1
puc. 1.7 B macmtabe mapa (2.17).

27
YTO0 COOTBETCTBYECT KOHCTAHTE OPTOIrOHAJIBbHOCTHU : =

2 =3 T  HOHCTaHTAa) =) ™ ayra
= — i T T _— i LT}
16 a Al [= o | = wil ol
E . e - . .
5 2R (OHpYHHOCT ) R (kpyr) (4 11)
: . . . S S SR AR
5 AR (chepal = (wap)

LU

(CADH YPRPOBHA MERapX Wapoe) ...
Otmerum, uto 2% - 33 - 10t = 432+ 10 — ecTh 6a30Basg OCHOBA FAPMOHUH.

4.3. PSIIBI BCEOBILIE DBOJIOLUNA

B mponiecce Bpamenus oobekta (puc. 1.8, Jlorema 6) B ero co-1ieHTpax mocro-
SSHHO HaBOJSATCS COOBITHS, T/Ie IMMJIMHIPUYECKAs CIIUPaIb COXPAHSIET UCTOPHIO
o0BeKTa, a chepudeckas Cnupalib CMEMaeTcss K nepudepun, yIoTHIIOT BHy
TI0JIE CJIOUCTHIX (JOPM, YIIHPASICh B TPAHUIIBI KBAHTOBAHUS, U 00€CTICUNBAIOT TaM
e€ xonoansiii cuuTes (4.11, Tadm.4.1). CMenieHne MpOUCXOIUT 3a CUET paciiupe-
HUs chepudeckoil cimpanu. B pe3ynbTaTe oneparopsl CIOXKEHUS MPEBPALLAIOTCS
B OIEpaTopbl YMHOKCHHUS W BO3BEJICHUS B CTENeHb (4.1) ¢ MPOHUKHOBEHHEM
HEPruil OJHMUX COOBITHH B npyrue. DHepruu BHe moiis 00bekTa B3auMOJECH-
CTBYIOT C MOJISIMH BceX 00bekToB OM, dhopmupys obiiee 6yaymiee mose. Cocto-
sHue npocTtpancTBa OM NOCTOSSHHO MHAYKTHUBHO HapalluBaeTcsi BHOBb BO BHy
noyie 00bEeKTa, HABOASICh B HEM Kak Ha aHTeHHY. biaromaps s3Tomy anroputmy
0o0BbekThl (OyAb TO KJIETKa, OpraH, OpraHu3M, MJIaHEeTa WIM 3Be€37]a) PacTyT [0
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CBOET0 KBAHTOBAHHOI'O COCTOSIHUS, MEHSIOT XOJIOAHBIM CHHTE30M CTPYKTYpPY
(TpaHChHOPMUPYIOTCS), COBEPILICHCTBYIOTCS, BEIOpACKIBAsI U3 C€0sl SHEPTHIO TPY-
OBIX M30BITOYHBIX UCIIOJB3YEMBIX Pa00UUX (HOPM.

Cam npupoaHbIii 3aK0H pa3BuTHs TpeThero (1.7) Ha 0CHOBE CYMMBI JIBYX
NpeAbIAYIIUX 3HAYEHNH YCTAHABJIMBAET B 0€CKOHEYHOCTH (B Mpejesie) «30-
JoToe oTHOmeHue» (1.6) Mexxay AByMA CIeAYIOUIUMU APYT 32 APYroM 3Hade-
HUAMH U popMHupYeT MaccoBble KBaHThI B «30» (Tad. 2.1).

CayuaitHo HaiizeHn anroputM OuboHayun 1Mo psLy pa3BUTH KPOIUKOB (TadI.
4.2). 3axon duboHayun ynopspounBaetrcs Beunoctsio. Mccnenyem ero. Bosb-
MEM MTPOM3BOJILHOE HaYaIo 1 pa3oBeéM psf: 1, 5, 6, 11, 17, 28, 45, 73, 118, 191,
309, 500, 809, 1309, 2118, 3427, 5545,... IIpuuém, ecivi COOTHOIIEHHE IBYX CO-
CEJIHUX 3HAYCHUH B Hayase uMeeT 00Jbioi pazopoc (5/1=5, 6/5=1,2), To B KOHIIE
KOHIIOB OHO TIpuxoauT K «30» (5545/3427 =1,6180...). 3T0 BenMKuUii 3aKOH IBO-
JIOLUU CO3J1aET HEU3TIaAUMYI0 OCHOBY (pOpMOOOpa30BaHus CO-3HAHMS.

Tabnumna 4.2
Psiab1 @Pubonavyum (Pu), Jwoka(Jl), biora (b)
T | 5t xpan a,1t+a;,=a,,1—>2 t=2%,5-t=>5"| Ucrounuk
0 | 59xdu 1,0,1,1,2,3,5,8,13,21, 34,55,89... | ®uboHayun
59%J1 2,1,3,4,7,11, 18,29, 47,76, 123... JTroka
5xdu-b 0,5,5,10, 15, 25, 40, 65, 105, 170... Cucrema «30»
1| 5%JI-b 10, 5, 15, 20, 35, 55, 90, 145, 235, 380... | brora coriacHo
52x®du-b |25, 25, 50, 75, 125, 200, 325, 525, 850... |Tabmune 1.4 u
52xJI-b 50, 25, 75,100, 175, 275, 450, 725... 3a/ICPXKKH CIH-
53xdu-b | 125, 125, 250, 375, 625, 1000, 1625... pain
53xJI-b 250, 125, 375, 500, 875, 1375, 2250...
54xdu-b | 625, 625, 1250, 1875, 3125, 5000....
5%xJI-b 1250, 625, 1875, 2500, 4375, 6875...

Jlanee mbI OyzeM, JUisi UCCIIENOBAHUS UPPALMOHATBHBIX TUIYOMH TMPUPOTHOM
ABOJIIOIIUH, UCIIOIB30BATh «Memo0 00padomku Beunocmuiron.

K sapuanmam 6eckoneunoro passutus crencau (1.6, 1.8, puc.1.7), obocho-
8aHHOM 6 pabome, MOJCHO omuecmu: pazeumue 6aszvl Beunocmuio (2.8, mabn.
1.1), obpabomky Beunocmoio (mabn. 2.1), useneuenue Beunocmorio (1.2), nakon-
JeHue Beunocmoto (mabn. 4.2), hopmuposanue Beunocmoio (puc. 7.2), ynopsoo-
yusanue Beunocmoio (4.1...4.8), aneopummuszayuio Beunocmoio (4.11), nanna-
cmosaHnue Beunocmoio (1.8, mabn. 4.2), obpazosanue Beunocmvio (mabon.7.1),
cozoanue co-3uanust Beunocmoio (maon. 4.4).

CornacHo yoreme 6, Mup M3HAYaIbHO HACIIAWMBACTCS ITUKIAMHU B CO-IIEHTPBI
KaXJI0ro 00bEKTa MO MIIMHAPUIECKON U cepuueckoit cnupainsm Jlroka (Tad.
2.1,4.1). A B mpoliecce HaCJIOCHHS YIIIOBasi CKOPOCTh MOCIEI0BATEIBHBIX COOBI-
TUW CHEePUIECKON CIUpaIy YMEHBIIAETCS MO Mepe yBelnudeHus paamyca. OTt-
cioga Psn ®@ubonauum tpancpopmupyercs B psan Jloka u manee B psag biora
(10/2-10 cucremy nenrarpamm = 5%). Jlaske KaueCTBEHHBIE XapPAKTEPUCTUKH CH-
CTeM 3aKAHYMBAIOTCH MOIIHOCTHIO [r°/t>] ¢ BpeMeHHOH XapakTepHCTHKOM
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crereHu papHou 5. Kpome Toro, B puc. 1.6 u Tabi. 2.1 nmokazaHo, 4TO 3BOJIIOIUS
UCXOJIUT U3 POCTa KBAaHTAMU IMOJHOM Pa3HOCTH, U3 EMKOCTEl OOBEKTOB OBITHS
Bcero Muposaanus (£1). I[lostomy B psine JIroka mepBblii IUHUYHBIA OOBEKT
Mup pagen 2, Bropoii 1 u tak nanee (2, 1, 3, ...). Otuero psan Jlroka siBisercs
UJeaJbHbIM M U3HAYAIbHBIM, a psAl brora — 3aBepiiatonuM. B pesynbrare Mbl
BUJIUM, YTO MOCJIEIOBATEIIBHOE, YEpPEAYIOIIeecs MOISIPHOE COrIacOBaHUE OTHO-
HIEHUN BEJET K HapalMBaHUIO HOBOTO (AMEP/IKEHTHOI0) KauyeCTBa — «30JI0TOTO
OTHOUIEHUS» TI0 BCEH UPPALIMOHATILHOM TITyOrHE uepapxuu, GopMHUpYs aHATIOTUH
B IIPOIIECCE HBOJIIOIIMYU B HAPABJICHUH MOTYyUYE€HUS ONITUMAJIBHOTO U YCTOMYHMBOTO
aJrOpUTMa ITOBEIEHUA .,

Jlorema 16. O X0J101HOM CHHTe3€, MPpeBpAlleHUAX U TPaHCHOPMAIHAX

Ecnu unmepnpemuposamu aneopumm mpanc@opmayuu Kavecmea nymém co-
JHCEHUSL YUCTOBbIX (hOpM 6 chepuyeckou cnupaiu yepes pas, mo NPou38oabHbIl
pAao Qubonauyu (umumupyrowuil «2as») npespawiaemcs 6 uoeanvbHulil pao Jloxa
(UMUMUPYIOWULL «IHCUOKOCTIBY), KOMOPUBILL Npespawaemcs 8 UOealbHYI0 CU-
cmemy psioa broza, kpamuyio namu (UMUMUpyoOwy1o «kKpUCmaiiy) Kak ampuoym
10/2-11 cucmemvl. Dmom ancopumm wUpoKo nposeisiem nPUpPOOHYI0 MEPHOCHLb
@dopm 6 uoeanbHvIX 3aKOHAX MPAHCHOPMAYUU 8eUeCmBa 80 8CEM MHO2000pa3uU
ypogHeii, 20e ps0 Pubonayuu mpancgopmupyemcs 6 pso Jloka u danee — 8 psio
broea 10/2-11 cucmemvi, ocywecmensist 6 Hetl X0I00HbII CUHMES BeUecmEd.

3aKOHOMEPHOCTH, OTpaKEHHON B Tabmuie 4.1 MOAYUHSIOTCS BCE OOBEKTHI
Mupa. Takoe BceoOiee HampaBiieHue dBoronuH [Iprpoapl co3aaéT yeaoBus A
JEUCTBUS 3AKOHA AHANO2UU AHANO2UL HA BCEX YETHIPEX OOOCHOBAHHBIX, KaK
MpeIoJaraeTcs, BUAax dBOJIIOLMHU. YACTOTHOM (3BE3/1HOI), IUHEHHON (MHHe-
pajibHOIi), 00bEMHOI (OpraHuveckoi) U TermIoBou (MyxoBHOM). [Iponiecc pe-
KYPCHUH MO3BOJISIET CHATh IPOTUBOPEUNS MEXKIY KIAaCCUYECKOW U KBAHTOBOU Me-
xanuko. Kpome Toro, mporiecc pexypcu (1.6) ycraHaBiMBaeT mociaeaoBaTelb-
HOE, KBAHTOBAHHOE COTJIaCOBAHME ATHX OTHOIICHUH (Tab:. 2.1, Tabn. 4.2).

%8 Hemenxnii yuénpiii [llyman B 1952 . OTKpBUI CTOSMHE 3JIEKTPOMATHUTHBIE BOJIHBI BOKPYT 3€MJIH.
"Hemeukuii Onodusuk (a Takke XUMHUK U MaTeMaTHK) JOKTop Bonbdran Jltogsur coobpasui, uro pe-
3oHaHC lllymana HaBepHsAKa Kak-TO CBSI3aH C YEJIOBEKOM U COCTOSHHEM €ro 37A0poBbs. UTOOHI mpoBe-
PHUTH 3TO CBOE MIPEANIONOKEHHE, TOKTOP JIFOABHUT CHavasa MpOBEN TECTOBBIE HCCIIEIOBAHHS B OTKPBITOM
MOpe, a 3aTeM I0Je€3 U B IMOJA3EMHBIE IIAXThl — M TaM MPOBEJN TE )K€ CaMble SKCIEPHUMEHTHI.
B pesymnbsTare nosiBuiiock nenoe Hanpasienne «Muadopmanmnonnas Meauipiaa», KOTOPOE BBI3BAJIO TPO-
CTO BOCTOPT - KaK y Bpaueil, Tak U y UX MaIleHTOB.

Cranu u3BecTHbI BouucieHHble [llymanom rapMoHHKH (pe30HaHCHBIE YacTOTHI 3eMin). 7,8; B opra-
HU3Max B rapMoHuH 3T0 yxe 78 = 2X 3 X 13 — u3 psga Gubonauun. 14,1; B opraHu3Max rapMOHUN
141T1 = 3X47 — u3 psaja Jlroka, KOTOpOe CTPOSATCS «30J10ThIM oTHoIeHneM» («308») B BockMoit cTe-
MeHN B 1ukiax Bpemend (Tabm. 2.1). 20,3 I'y - B opranusmax 310 yxe 2031 =7X29 - u3 pana Jlroka
«303 x 307». B metoze "Tera-XumuHr" mM0Ka3aHo, 4TO aab(a-pUTM €CTh TOT CaMbIil PeXKUM PabOThI
Mo3ra, Ipx KOTOPOM OHOocHCcTeMa YelloBeKa HaeanbHo cOanancupoBaHa! [Ipn HU3KKX 4acTOTax 4enoBeK
WCITBITHIBACT HU3MEHHBIC YyBCTBA - CTPAxH, CTpacTH Ha TeTta-putMax (21,51, 8 'y u3 psma duboHa-
yun). Ho omynienne 310poBbsi, MOKHO TIOYYBCTBOBATH IpH ajib(a-putmax (10 30-40rn) u3 psagos brora
- TBOpUECKasl AEATENLHOCTh. A BOT Takue 4yyBcTBa kak brnaromapuocts (45r1), Benukoaymue (95rm),
Cepneunocts, EquacTBO =140-150 T11 - pactonokeHsl Ha 00Jiee BRICOKHUX CTIICKTPaX YacTOT DBOJTIOIIHS
YenoBeuecTBa, 0 KOTOPHIX MOXHO 3/1ech mpounTath (Kak 310 mpoucxoaut?)
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HapammBanue coObITUI IMKIaMU BPEMEHU, CTAHOBUTCS TPUOPUTETHBIM U3HA-
YaJbHO IO aJJUTHBHO-MYJIBTHILIIMKATUBHOMY 3akoHy (4.1). Arperatnas KKK
TpaHcopMarus Mpu YIIOTHEHUH COOBITUM (00BEKTOB) Ha mepudepun pa3ou-
BaeT MX M0 KJIaccaM U MOCTENeHHO NIEPEBOIUT COOOPHOE BEIIECTBO YCIOBHO U3
COCTOSIHUA Ta3a B XUIAKOCTh U Jajiee B KPUCTAJUI, U3IUBAIOIIMNA CBET U TEILIO.
KBaHTOBaHHOE KaueCTBO TAKOTO YIUIOTHEHHUS BBIPAXKAETCA Yepe3 KBAHTOBAHHOE
koimaecTBo (Tadu. 4.2). [lepexon popmer «raza»y Oubonayun B popMy «TeKyue-
cti» JIroka — 3To GyHIaMEHT aKTUBHOU KMBYYECTH CUCTEMBI TIepeMeH B «30».
dopMbI «TeKydecTn» JItoKka 3HAMEHYETCS TIEPEX0/IOM B «3BE3THBIC» KPUCTATIh-
HOM TUIOTHOCTH (POPMBI, TEMIIEPATYPhl U TeMIlepaMeHTa psaa brora wiam mapa.
OToT yHAAMEHT KBaHTOBAH CUCTEMOU TOPSIKA, TPOYHOCTH W ONITUMAIILHOCTH,
COXPAHSIONIUI TEKy4ecTh pa3BUTHUs B pamkax npasuna’’ e lllarense. JeiicTBu-
TEJIbHO, CTENEHb BHEJIPEHHS MUPOBBIX (DOPM B CO-IIEHTPHI BCEX OOBEKTOB (op-
MUPYIOT NMPSMOM U 00OpaTHBIN Mpoliecc, koraa BHy 1ot 00beKTOB CTUMYIIUPYIOT
pa3zButue Bue mosist OM B MO3UTUBHOM WJIM B HETATUBHOM BapUaHTE.

YHUBepcaIbHBIH XapakTep (a3 Mbl oy4duM mpu aHanuse 10/2-cuctemsr Beu-
HOCTBIO BCEH MOJHOTHI UPPALIMOHATBLHOM KaPTUHBI IECITUYHOTO KOHTHHYYMa CO-
riacHo Tabi. 4.3.

4.4. ®A30OBBIA XAPAKTEP JECATUYHBIX UNCEJI

[Ipupona ctpout ceds, UCnob3ys 3Hepruto (a3 npu BpamieHud. bonbmias
yacTh (a30BOM HepapXUUeCKOM ri1yOUHBI MOJUHOMHAIBHBIX CETEBBIX CPEJ B CETH
cetel HeBuAuMa. KakoBa ux nuHamMmka n3mMeHeHui? Ham Hago KOCBEHHO 3HATh,
KOpPHEBYIO 0a3y KOJWYECTBEHHOW ucxoaHou muHamuiku dopm 10/2-i cucteMbl
noJ AeMcTBUEM HIUKJIOB BeuHOCTH, 4YTOOBI MOYYBCTBOBATH KAYECTBO.

®da3pl UMEIOT pa3HblE€ 3HAYEHUS IJIA3MEHHOW JYHEPTUM, 3allOMUHAIOTCS Ha
KQKJIOM HEpPapXUYECKOM YPOBHE, KaK KBAaHT MATEPUU U UCTOPUU B TEUCHUE OJI-
HOTO ITMKJIa BpalieHus o0bekTa. Hampumep, B mporiecce MpUpOTHOTO COOBITHS
«HOYB-YTPO-JIEHb-BEUEP» HIIN «3MMa-BECHA-JIETO-OCEHb) UMEET MECTO (PUKCAIIHS
COOBITHI (KBaHTOB) pa3HBIX MOTEHIIMAIOB, U3 KOTOPHIX 00pa3yrOTCs BCE BUIBI
pa3BUTHs aHCaMOJIei, COCTOSHHM JTIOOBIX TEN U eI, TJe MUK U3JIyYeHUS Teria,
KaK MpaBujI0, HaxoauTcst B «30» k mepuoay (cHocka 25).

Takum xe 00pa3om, OpraHu3yeTcs MUK TUITUYHOTO OJiecka 3BE3]1, Hanmpumep, O
[leden oTHOCHTENBHO UKJIA KPUBOH X myJibcarmu [46 ctp.62]. s oOpereHust
0oJee COBEPIICHHOTO Crioco0a )KU3HU y 00BEKTOB M 'y caMoro Mupa mpocTpas-
CTBO CIIHUpajeil COOBITUN YIUTOTHSIETCS K mepudepun, oopeTast mpodheccuoHa b-
HYI0 YHUBEPCATLHOCTH (Tab:. 4.2). Criocob 6eckoneuHoi# Tpanchopmaruu (1uk-
JlaM¥) KOJIMYECTBEHHBIX (YUCIOBBIX) a3 MUPOBBIX (popm nmpunumaet B [Ipupose
OoJiee TOHKHUI COBEPINIEHHBIN CUETHBIN XapaKTep.

Taomuna 4.3

% Eciu Ha cucTeMy, HaXOAAILYIOCS B YCTOMYMBOM PaBHOBECUH, BO3IEHCTBOBATL U3BHE, H3MEHSS Ka-
KOe-1100 U3 YCIIOBHI paBHOBECHS (TeMIIEpaTypy, JaBleHHe, KOHIeHTpauuio, Bue OM-e mone), To B
CHCTEeME yCHIIMBAIOTCS MPOLIECCHI, HAIpaBJICHHbIE Ha KoMITeHcaluio Bre Bo3neiictus (s1e Lllarense),
1Mo100HO aHATIOTMYHOW PEeaKIMY NPHY BIMSIHAN CHJT U3BHE Ha BPAIIAIOIINHACS THPOCKOTI.
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da3oBblil XapaKTep KOHTHHYYMA B IIUKJIE 10-CTPYKTYpBI 00bEKTA

A;| Anroputm Pesynprar daza | Xapakrtep (a3bl pa3HbIX OJJHOPOIHBIX
npu t—oo CYMMBI IIUKJIa | Cpej, onpenesieMbix Be4HOCThIO

0 ZOO (0,0)¢ 0/10 =0,(0) IV | O (HeliTpambHOCTD HEOBITH)
o (0)

1 z (0,1) 1/9=0,(2) 11| 1 (mycTOoTa MOJIHOTHI)
t=1

2 zoo (0,2)! 2/8 = 0,25(0) 11 | 2 (moJIIpHOCTH OPTOrOHATLHOCTH)
t=1

3 zoo (0,3) 3/7=0,(428571) | Il | 3 (romeomatus, JTyIHCTOCTh)
t=1

4 zoo (0,4)t 4/6 = 0,(6) 11 | 4 (BeTBHCTOCTH KPHUCTATUTMYHOCTH )
=1

5 ZOO (0,5)¢ 5/5=1,(0) I 5 (CTBOJIOBAs YCTOMYMBOCTS )
t=1

6 zoo (0,6)t 6/4 = 1,5(0) I 6 (KpUCTAJUTMYHOCTH BETBUCTOCTH)
t=1

7 zm 0,7t 713=2,(3) I 7 (annomaTus, ynpyrocts 3,77...)
t=1

8 zm (0,8)¢ 8/2 = 4,(0) I 8 (OPTOrOHAIBLHOCTH MOJIAPHOCTH)
t=1

9 z (0,9)t 9/1=9,(0) I 9 (moJHOTA IMYCTOTHI)
t=1

Hpumeuanue: A; xontunyym nepsoro yposus (<10%). Kaxuplii KOHTHHYYM SIBJISI€TCS Xa-
paKkTEepHON aNrOPUTMHUYECKOM €AMHHUIIEH, KOTopas XapakTepusyeT (a3y rpaBUTAllMOHHON
CHJIBI CBOEr0 aHcaMOJIs CAUHUL, UYTO COOTBCTCTBYCT DJICKTPOMAIrHUTHBIM CHUJIOBBIM JIMHUSM.

Kax b1l u3 necatu uudpoBbIX CUMBOJIBHBIX 3J1IEMEHTOB [ Iprpoabl, BXoasuui
B JIECSITKY, BBIPAXKaeT B MPOLIECCE B3aUMOJCHCTBUS CBOl CBOCOOPA3HBIN Xapak-
tep. Kaxaprii opopmiennsiii Beunocteto anement 10/2-ro monmHoOMa Topa Wiu
mapa ogHopojHou cpensl EEE sBisier cBo€ nonsipHoe 3HaueHue. B pesynbrare
MBI UMEEM HEKOTOPYI0 MHTEPIIPETALUI0 TOTO, KaK KOJWYECTBEHHBIN XapakTep
MOBTOPSIEMOCTH TPYIIIT KBAHTOBAHHBIX (a3 GOpM CKa3bIBAETCS HA UX KauecCTBE.
®a3pl PHEPruM IMIOTHOCTH (HOPMHUPYIOTCS KakK arperatHele coctosiHus. Eciu
Y4ECTh aJIUTUBHO-MYJIbTUIIIMKATUBHYIO ITOBTOPSEMOCTb, TO OYEBUIHO, YTO
yucia GopMuUpyrT BeCh BpeMeHHoU puTM Bceenennoit. B aBosonroHHOM TIpo-
1ecce oopMIICHUE MTOBTOPSEMOM Yepe ibl KBAHTOBAHHBIX CIIOEB COOBITUH BpeMe-
HEM CO3/Aa€T YCIIOBHSI pE30HAHCA HA KaXKJI0M YPOBHE HEPAPXUH.

Cucrembl umMeroT N-momyibHbIN'® xapakrep?. MX mapel JONONHAIOT ApYT
pyra.

—B 2-1 cucteme umeeM napy coctossanii Het-/la u quanazon 0-2, 0-1;

—B 8- cucteme umeeM S MOJSIpHBIX map 3apsnos: 0-8, 1-7, 2-6, 3-5, 4-4,

0 KoHTHHyyM CTpOUTCS 10 MOAYJIH0 10-CHCTEMBI, B KOTOPOM Lieible uncina (9, 8,... 1, 0) MenbIue N.

1 TTonsTre «xapakTep» (a3bl aHATOTHYHO KOJHYECTBEHHOMY TOJIKOBAHHIO TIOHATHUS €& «KaueCTBay.
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—B 9=i1 — 5 xapakTepHbIX nepexoioB: 059, 158, 2<>7, 336, 4>5;
—s8 10-i1 cucteme numeem 6 mosspueix map 0-10, 1-9, 2-8, 3-7, 4-6, 5-5,
(10/9=1,1111...)/2=0,5555... - cocTaBusieT OCTOB BOJIONUHA MUpO3aaHUSI.
B nportecce mapHbIX B3auMmoeicTBrA yncen (1udp) OHU MOAIECPKUBAIOT CO-
npsokEHHBIC (ha30BBIC CBOMCTBA JIPYT IpyTa B MPSMOM I HHBEPCHOM BHje. Mo-
JTyJIb CUCTEMBI TOK/I€CTBEHEH HEOBITHIO, TaK KaK CIIOKEHHE C ITyCTOTOM MOAYJIS,
KaK ¥ YMHOKEHUE Ha MOJHOTY MOJYJIA He MeHsieT YHUCJI0 HA JaHHOM YPOBHe,
Hanpumep, a+0=a, win ax1=a. Orcroga B cuctemMax o MoAyiIto 9 u 8 numeeM:
—1+9=1, 2+9=2, 3+9=3, 4+9=4, 5+9=5, 6+9=6, 7+9=7, 8+9=8, 9+9=9=0.
—1+8=1, 2+8=2, 3+8=3, 4+8=4, 5+8=5, 6+8=6, 7+8=7, 8+8=8=0.
—Tabnuipl yMHOKEHHUS HA «9» U CIIOKEHUN UMEET YJIUBUTEIbHBIE CBOMCTBA

MOJIIPHOCTH, TJIe CyMMa Iudp Jr000ro mpousBeeHus Ha 9 Bcerna paBHa 9.
1x9=09 | 0+9=9=9+0 | 6xX9=54 90— 9 =81 90+ 9 =99

2x9=18 | 1+8=9=8+1 | 7xX9 =63 81 —18 =63 81+18 =99

3x9=27 |2+7 =9=7+2 | 8xX9=72 72 — 27 =45 72+ 27 =99

4x9=36 |3+6 =9=6+3 | 99 =81 63 —36 =27 63+ 36 =99

5x9=45 | 4+5 =9=5+4 | 10x9=90 | 54—-45= 9 54 + 45 =99
1+2+3+4+5+6+7+8+9=36+9=45 — 45-36=36-27=27-18=18-9=4+5=3+6=9.
3aKkon coxpanenusa xapaxmepa uuces TOXIECTBEHEH 3AKOHY COXPAHEHUA
IHnepeuu, 20e 9 = 21 0IMUeTBOPSET MOJHOTY HMKJIA, 2 8 — MOJHOTY OKTABBI.
PaccMOTpUM CKpBITHIH Xapaktep (a3 B anroput™ax (A; = Ajy_,) (Tabmn. 4.3):
—A=Aqg- uppayuonanbHas KOHCTAHTA AKTUBHOCTU (MHBEPCHS MHEPTHOCTH),
—A,=Ag — dneMeHT nonspusanuy 4-X nonsApHeIX (Gas B OKTABE,
—A3=A- — hopMa ITy4HCTOCTH ¥ TOMEONATHH CEMH JIy4eBOIl CTPYKTYPBI.
Anroput™m ¢opM ¢ JIeleHMEM Ha CEeMb BKJIIOYaeT B ce€0s pPEe30HAHCHBIN
BCILIECK??, KOTOPBIM HMCIONB3YETCS B 2oMeonamuy Ha ajlonaTHIeckoM (OHE
Bcero 10/2-ro psga (puc. 4.1). Biaoxkennocts nudpoBoro kontunyyma 3/7 ¢ xa-
pakTepHbIMU JTydamu oomena 3,(1), 3,(2), 3,(4), 3,(5), 3,(7), 3,(8) u neHTpaIbHBIM
aydom 3,(6) o6pasyrot konmuryymepuoiii (1+8=2+1=3+6=4+5) konmumyym ny-
yesoeo xapaktepa. OH UMEET MUKOBYIO aCCOIMATUBHYIO PEaKIMIO pe30HaHCa Ha
MHOKECTBO BO3MOKHBIX XapaKTEPHbIX MOA0OHBIX (opMm (puc. 1.2) B KOHCTPYK-
[IUU CETHU CETEHU.
—A4=Ag — KOHCTPYHPYET CIOUCTOCTH U TepMoauHaMuKy 0,(6) = 2/3 dopm,
—As=Ag — KOHCTPyHMpYET KOCTHyIO meHTarpammy ((asy MHBepcuM caMoii
ce0s),
—Ag=A, — 128T KOHTEKCTHBI} METOJ UCUHCIIEHHS] CMBICIIOB B OOMEHE,
—A,=A5 — ABIET ONMOPY CeMHU TydeBoii ynpyroii suepruu das, 7/3=2,(3),
—Ag=A, —NeUT OKTaBy Ha MHOKHTENb «4» K UHTerpainy B anropurme (4.11),
—Ag=A;— co3naét unmezpanvryio nonsoty 9,(0) = 9/1 & keanmax epemenu.

2 TTox pe30HAHCHBIM BCILIECKOM IIOHMMAETCS COBIAJICHUE BOJHOBBIX (OPM, 20Meonamuueckuti 3¢h-
¢hexm CIIOCOOHOCTH TOHKOMATEPHAIBHBIX (DOpM (Hampumep, ToJIOTpaMM) IPOHUKATh H OKa3bIBATh
BO3JICHCTBHE HA BCE YPOBHH OPTaHHU3AINH MATEPUH B IPOTUBOIIOJIOKHOCTD aJIONATHISCKUM (TIIOTHO
MaTepHaITbHBIM) (hopMaM, KOTOPEIE CITIOCOOHBI TOJIBKO Ha CHIIOBOE BO3ICHCTBHE.
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B nepeune anroputMoB NOJYEPKHYTA UX MOJISIPHOCTD U OJTHOBPEMEHHO Uppa-
[IMOHAJIbHAS CeTeBas IITyOHHA BIOXKEHHOCTH IO TJIOTHOCTH M TOHKOCTHU:

0/10............ ...10 - cpeda cemu 0-20 ypoeHs om nycmonivl 00 HOJIHOMDL,

1/9...............9/1- cpedoa cemu 1-20 yposHs om MUHUMYMA 00 MAKCUMYMA,
2/8.cin 8/2 - cpeda cemu 2-20 yposHs OmM NOAAPHOU 00 HEUMPATIbHOU,
3/7........ 713 - cpeda cemu 3-20 ypoens om anionamuu 00 20Meonamull,

4/6....6/4 - cpeda cemu 4-20 ypo8Hs om nI0CKOCMU 00 chepuuHocmu,
5/5 - cpeoa cemu 5-20 ypoeHs Kk onmumanrbHOCMU U CMAOUTLHOCTIU.

[Tpupona kBaHTyeT Xapakrep (a3 COOBITUI METOJIOM «HaxonieHusi Beuwno-
cmoioy» (Tabn. 4.3) uppanuonansHoit 10/2-i cucremoir N ot 0 10 9:

— nudpa Hoab 0 u udpa AeBATH 9 TOKACCTBEHHBI IPYT APYTY IO MOIYJIIO,
OHU COXPaHSIOT, KaK U IpyTue napbl, CBOM XapakTep MpHU B3aUMOAECHCTBUH C ApY-
r'UMH IIdpamMu (CM. BBIIIE XapakTep omnepaliuii ¢ 9);

— eIMHUIIA TOXJICCTBEHHA IO MAapHOMY COIPSHKEHHIO BOCbMeEPKe - Xapak-
Tepy uenoctHoit oktasbl (1 = 8). Ilenas okraBa BeIpakaeT KBaHT (KOHTHHYYM),
MOJIHBIN HA0Op XapakTepHbIX KayecTB. CyMma mapel 1=8 (kak U y Apyrux nap
2=, 3=6, 4=5) TOXJIeCTBEHHA ITyCTON UppallMOHAIBHON MOJHOTE 9;

— ABOIiKA JIONOJIHAET MO XapakTepy ceMEpKy (a cymma 2+7 = 9), Tak Kak
JBOMKa U ceMEpKa M0-CBOEMY OXBaThIBAIOT BCE pasHooOpasue Ilpupoasl. OHu
CHOCOOHBI TOMOJHATH JIPYT APYTa U BMECTE OTPaXkaTh IOJHOTY;

— TPO#iKa JOMOJHIET N0 XapakTepy mecTépky (3+6=9). OHa no cTpyKType
NPOSIBIISIFOT IEHTPAIBHBIN JTy4 dBoJoiuu B [Ipupone (puc. 7.3);

— 4eTBEPTKA JIOMOJIHACT 0 Xapakrepy maATépky (4+5=9), oba BeIpaxkarT
OCTOB OJTHA Ha K&KJIOM YPOBHE, Ipyras 1o Bcel TITyOnHe HepapXuu.

UM DPOBOM KOHTUHYYM
9
P /meHEHy =12
/" ! 547 =12
\ \/./ / 12 acriexroe
= cobrITHHA
:' \ J OFKASEIEAOT
: A
N Ha 2alycK
> // />( ,/ P E30HAHCOB
1 |
0 - | 1K

1 2 3 4 S 6 7 8 9 10
Puc. 4.2. 'padvk KOHTHHYYMEPHOTO KOHTUHYYMa B IIU(Ppax 1 YUCIax

Yucno 0 = 0,(0) — a”anor morjonIeHUs BCEX I[BETOB M CO3JaHUsA YEPHOIO
ugera. Yucno 10 = 9,(9) paccmaTprBaeMoe Kak CymMma JI€BSITH LBETHBIX JIyUEH C
UX YHOPSIIOYEHHOCTHIO, YUCTOTOW U KOT€PEHTHBIM HACTPOEM, MOJO0OHO Iyuy
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oenoro (6eciBETHOT0, HEBUIUMOT0) cBeTa. OTCYTCTBUE XOTS ObI OJTHOT'O M3 HUX
KaK-TO MHsIET KapThHY. CeMb IIEHTPaIbHBIX IIBETOB 2. ..8 U3 ACBATH BUIUMBI. ITO
KpPaCHBIU, OpaHKEBbIH, KENTHIN, 3eEHBIN, rOTy00H, CHHUM, (PrOSIeTOBBINA. A 1Ba
KpaiiHuX 1BeTa 1 m 9 maHHoro auamnasoHa (MHGpaKpacHbIM U yiabTpadUOIETO-
BbII1) HeBUAMMBI. Ha HUX HACTPOEHBI IpyTrHe opraHbl 4yBCTB. [lonspHbIE Kpacku
CEMU IIBETOB MMEIOT CBOM XapaKTEPUCTUKU M OTTEHKHU. [IpocmaTpuBaroTcs
cymmbl ossipaocrert 09-90, 18-81, 27-72, 36-63, 45-54 Mbl BUIUM, 9TO CUMBOT
9 — BeIpaKaeT MOJIHBIN BUTOK COOBITHH, 3€PHO, 3apOJIBIII, IJIA3MY, TOJIOTPaMMYy.

Tpernii myHKT Tabn. 4.3 (poxaeHUE rOMEONaTHYECKOTO pe3oHaHca puc. 4.2)
corjacyet nu(ppoBoil KOHTHHYYM BEYHOCTH C SBOJIONUEH aCCOIMATUBHOTO CO-
3HaHUS, TaK KaK UMEET CBOM IIYOMHHBIM MPUHIUII OpraHU3aluu 00pa3oB npu
anroputMuszannu ux Beunoctero. Ha puc 4.2 B Touke 3 moka3aH «aHOMaJbHbII
3 PeKT rapMOHMH BO3MOKHOT'O PE30HAHCA B O0BEKTUBHOM COTJIAaCOBAHHOM CH-
CTeMe OpraHm3Ma, opraHu3anu, rpyimmie... 10/2-ocHoBa MO3BOJISIET HCIIOJIB30-
BaTh 3TOT NMPUPOJHBIA dPGIEKT M1 HAKAYKH SHEPTUU B KUBBIX U TEXHUUYECKHUX
00BbeKTax Ha OCHOBE CONPSHKEHHOCTH «30» U CBEpXCO3HAHUS (TEICTIOPTALIHH. . .
13 OJIHOTO TE3UCa B IPYrOil, TaK KaK OHU CBSI3aHBI IByMS YCTOMUYMBBIMU MO3UIIH-
amu «30»).

4.5. MUKIINYHOCTbDB ®A3 3BOJIOIMHU CO-3HAHUA

Hccnenys oOBbEKTUBHBIA KBAHTOBAHHBIA MUp, 3BOJIIOIMOHHBIN MPOLIECC €r0
Pa3BUTHUSL KPUTEPUEM YCTOMUYMBOCTH U ONTUMAIBHOCTU «30», pe3ylbTaThl CTa-
TUCTUKH, MBI IPUXOJIUM K BBIBOJY, YTO Mup npeaenbHo npocT. Mbl Ipeo1oienn
TPYJHOCTH MOHMMAaHMs Hayaja. Mbl MOHSIM, YTO >KMBOE MAaTEpHUAILHOE MPO-
CTPAHCTBO HAKAIUIMBAETCS] BPEMEHEM B CO-IIEHTPE KaXXI0r0 00bEKTa U YILJIOTHSI-
€TCsl, TApMOHU3HUPYETCS U ouyullaeTcs Ha nepudepuu. Mbl yBUAEIN TOUYKY OT-
cuéra pa3BuTHs Mupa 1 caM Mpoliecc ero 3BOJIOLUHN B MOJI0XKUTEIbHON 00J1aCTH
KOOpAMHAT. MBI MOHSJIHN, YTO KaXI0MYy OOBEKTY B Ka)/J10€ MIHOBEHUE (KaxabIi
LIUKJT) ToAaéTcs NCTUHHAS coBeplleHHas popmanus 060 BcéM Mupe 1o mecty u
BPEMEHH.

Ocraércst Hay4YnuThCs €€ BOCIIPUHUMATh, YBA3BIBATh «30» MOJIAPHOCTH, COTJIA-
COBBIBaTh C HEW 3BOJIIOLMIO, PA3BUTHE, OTCEUBAs JIOKb. MBI MOHSIU, YTO HAM
(0ObekTaM) M3HAYaNbHO NAaETCs 3arac PHEPruH, KOTOPBIA MBI MOXKEM Pacxo0-
BaTh TaK, 4YTOObl OH MHOXXWJI, YBEJIMYMBAJ HAIllM BO3MOXHOCTU. Tak moctymnaer
cam Mup u nipeasiaraeT Ham >KUTh 10 €ro o0pasy u Mo 100uIo.

OnHOBpEMEHHO 3BE3AHBIM Mup npemiaraet Ham psiji 3aKOHOMEPHOCTEH, JTUC-
UUIUTMHY JyXa U JUCUUIUIMHY MaTepuu, KOTOpble HEOOXOUMO UCTIONHATE. Kpu-
TEPUEM YCTOMUHUBOCTU U ONTUMAIBHOCTHU («30J0THIM OTHOILIEHUEM) ) IPOHU3AHBI
HBOJIIOIMUST MPOCTPAHCTBA U BPEMEHH, YIJIOBbIE XapaKTEPUCTUKHU (HOPM, CTPYK-
Typa Jorapu(pMUIECKUX CBONCTB, OCHOBA KBAHTOBOU TEOPHUHU.

Ha puc. 4.2 cBs3b u3 uncen 3-9, 4-8, 5-7, cyMMbl KOTOPBIX COOTBETCTBYIOT 12,
KAaK aHTEHHbI HAIPABIIIOT CBOM JyYM Ha MUK PE30HAHCA, BUAUMO HE CIIy4dailHO
(puc. 4.2, 4.3). Ham octaércst y3HaTh, Kak (POPMHUPYET HAC 3TOT IBOITIOIUOHHBIHI
nporecc. Ha pa3bopky 3Toit 3amaun OyayT HampaBieHBI CIEIYIONTUE TIaBbl pa-
0oThI [8, cTp. 254...267].
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12
11 1
10
9 :
A \ '
8\ /
7 z 5 = t"l \lla
Puc. 4.3.Pa3zoBag cucremMa. Puc. 4.4. CumBoJIbHAs MO/1€Jb
IUKJIOB KH3HHU. Jvaucroil uepapxum (714285)

Mgl 3aMeyaeM BCEOOIIY O CaKpaJlbHYI0 3aKOHOMEPHOCTb, KOTOPAst PSIYETCs B
3aKOHOMEPHBIX cTpyKkTypax [Ipupomsl. Hampumep, «1BeTok >xu3uu» [7], moro-
U CBOIO MECHIO MHOKECTBaM (hOpPM, CBSI3b aJUIONIATHH, ToMeonartuei (puc. 4.2)
C IIUKJIOM 30uaKaJIbHOM KU3HU (puc. 4.4).... [loToku sHepruu mno pazHomy ¢op-
MUPYIOTCS IO KpbIiamu 1oMoB (puc 4.3). [Inockue hopmbl UMEIOT a0kl 1o-
TOK CHHU3Y, @ OCTPbIE KPBIIIX UMEIOT MOBBIIIEHHBIA MOTOK 3HEPTUH ¢ 3eMin. Co-
31a€TCs BIEYATIIEHUE O CYIIECTBOBAHUY €IMHOW CAaKPaJIbHOM FrapMOHUU, KOTOpas
yBA3BIBAECT BCE CBOMCTBA U GopMbl [Ipupoasl B eAnMHYyI0 BCEOOILIYI0 MYy3bIKajlb-
Hy10 cucTeMy — cumbonuto Beenennoii. Ko npotus?

Pa3BopauuBast ocHoBy 10/2-i1 cuctembl, BhIpaK€HHON TOJbKO 1uppamu ot 0
10 9, MBI BIPYT NPUXOJUM K Py KBAHTOBAHHBIX HEPAPXUUECKU yHOPSIOUYEH-
HBIX 3aKOHOMEPHOCTEN. B Hamen »ku3Hu BCE, UTO MbI CTPOUM, CO31aéM, JOJKHO
paboTtaTh Ha Hamie coBepieHcTBoBaHue. Ecm Mup KBaHTOBaH U TIOCTPOEH Ha
6a3ze 10/2-i cuctembl, TO OH JOJHKEH Yepe3 PE30HAHCHI (COoTIache) KBaHTOBAHHBIX
dbopm, yrIiioB, Kpacok, MOJHUMATh HaITy SHEPTrHUio 10 Hebec. B aTux 3akoHOMEp-
HOCTSIX BHJIHA KpacoTa. U s 3a 3Ty Gmmaromars!!!

TakuMu 3aKOHOMEPHOCTSAMHU Helb3sl peHeOperats. HeobxonuMo uckarh 3tu
3aKoHOMEpHOCTH B cucteme «Yemosek-IIpupona-Oo6uiectBo» [19].. Ocobenno
HTO BO3MOKHO YBHUJIETh Ha YPOBHE YETHIPEX (JOPM SBOIIOLUU CO-3HAHUS.

Ecnu BHUMAaTeNnbHO B3IUIAHYTh Ha 4epelry NMpUBeIeHHbIX 1udp, hopmyn, Ha
JTUCHUIUIMHY MaTepUH U JyXa, TO MOKHO 3aMETUTh, YTO YMEHBIIICHUE YHEPTUU
Ha BepxHUX ypoBHsX uepapxuu EEE (OJJMHA) paBHOCWJIBHO YBEIHUYCHHIO CTE-
NEHU CBOOOJIbI HA HM)KHUX YPOBHSIX MEPAPXUH, YTO MO3BOJIAET PACHIMPUTH CO-
3HaHWE W MPUOOpecTu HOBBIE Oyiara. B aToM citydae 000CHOBBIBACTCS TIPUHIIHII
pa3BUTHS OOUTUHHOTO CTPOS >KU3HU )KUBBIX CUCTEM HAa YHHUBEPCATbHBIX 3aKOHAX
[Tpupossl, Ha ocHOBe «30-M00BM» TIPU POPMUPOBAHUN TOHKUX (POpPM IyITH U
IUIOTHBIX (hopM Tena (Tadm. 4.4).

BuecéM 3Ty mbicab B popmyiy 4.12 u npoananuzupyeM 3Ty uaero. [lycts

v, = ((0,(9) = 0,(2)) - 10 - )" ', rae (4.12)
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T — HapamuBaeTt xapakrepuctuku mep KKK nepexognsix npoueccos;
t - HapammBaercs nepapxus HezaBucuMbIx KKK ypoBHeN.

Taomuna 4.4
TIB-(a3bl KBAHTOBAHUS Mep Pa3BUTHs JHeprum co-3Hanus 10+ -cucrempl
T | R/0,=1-0,(0)1 | KKKmep | Hazanue mep KKK dopm Ha BepTukanbuoit | a3
(0,(9) — O,(r))f_l npu t=0 | ceTeBOl JMHUM Pa3BUTHS CO-3HAHUS BI
1 2 3 4
Y0, (9)-10%t; | 0,9999... | Beceobmas nonHoTa sHepriu AGCOmoTa -
11%o, (8)-10%t] 0,8888... | CnexTp KkBaHTOBaHHBIX YaCTOT (OKTaB) BCETO =
Mupa cTpyKTypHOU equHUITEI ddupa (poHa) E
2 10, (7)-10%¢ | 0,88191.. | Cnextp ympyrux Mep dJIEeMEHTApHBIX CBS3EH E
3 i/ 0, (6)-10%t ] 0,8735... | Cnektp 06bEéMHBIX Mep «MmaTpéiex» EEE ®
/0,618 ... 10+t 190,8517... | Criekrp 00bEMHBIX Mep «Marpémiex» EEE
4 ‘i/ 0, (5) $i10%t 0,8633* | CriexTp Mep «OesHUI» TNIOTHOCTH M TEMIIE-
CKA4YO0K | paTyp CIOUCTOro cTepxkHs AOcoitoTa
5| 3/0,(4)-10%t1 | 0,8502... | Crexrp posxjieHHii TaIOHHBIX HOPM CeMEHH w
61 o, (3)10%t] 0,8326%* | CrieKkTp CTpYKTYpH3alMi KOJUIEKTHBHEIX (OpM é
7 :/0’ (2)10%t 0,8066% | CrieKTp SA3BIKOB AITOPUTMOB CO-3HAHHUS 5
8 | %/o0,(1)-10%t{ |0,7598* | Cniextp nosicosHATENBHEIX aNrOPHTMOB"’ %—
9 | 3/0,(0)10%t |0,0000° | Bceobmas mycrora, cansnue ¢ AGcomorom. |

Ipumeyanue: B cronodie 2 Tabmuis! 4.4 nansl mepsl KKK sHepruii axctpemyma npu t = 0,
YTO COOTBETCTBYET XapaKTEPUCTHUKAMU 3apOxkIeHUs GOpPM KaKI0To ypoBHA. B popmymsl npu-
BHECEHA BEJIMYMHA I TO3BOJIsONas moayduth Bech Habop KKK Bo3amokHBIX moada3 (okTaB)
1...8, B kaxnom 10/2-i1 KOHTUHYYyMe, HanpUMep, Il CTPOKH 2 — BeCh HA0Op JPEBHUX CaXKeHEH,
a TaKKe 3HaYEHHS MeTpa, CM, MM.... Ha cThIke cTpoK 4 1 5 MPOUCXOIUT COTJIACHO MPHOOpeTe-
HUIO 3PEJIOCTH CMEeHa OTHOIIeHUH (apomopdo3). [IporcxoauT mepexos K poKICHUIO U Pa3BU-
TUIO0 BTOpUYHOM (ha3sl hopM HOpMUPOBAHUS CPENT U U3 HUX CETHU CETEH.

Koncrantst KKK cpen pa3ubix ypoBHel accouunanuii mpu t = 0 GopMHPYIOT KOHTEKCTBI, YBS3bIBAIO-
mue GU3NYECKyr0, MaTeMaTHIECKYI0 M TYMaHUTapHYIO CTOPOHBI aCCOIIMATUBHBIX CMBICIIOB.

Besikmii co3peBmmii 00BeKT (CTpoKa 5) cImocoOeH pa3sMHOXaTh ce0e MoJ00HbIe OECCTPYKTYPHBIE
¢dopmel (TU1a3My) ¥ BBIpAIIUBATh UX TI0 CBOEMY 00pa3y U 1mo100uio.

Ecmu BMecTo koHcTanThl 0,(6) moacrasuth 0,618..., a BMecTo t = 0 math t = 10, TO HOIYYNM YUCIIO
3IEeKTPOHOB mpoToHe 1835,1.

Jlorema 17. Onpenenenne KKK mepaoctu 9BOJIIOLIUN CO3HAHUA.

s kasicoozo keanmosanuozo yposHs cpeovt EEE umeem 6uo hopmyna (4.12),
rnet =0,1,2,3,4,5,6...9 — cmpykmypHras koncmauma, Komopas onpeoeisiem
Gaszoswiii xapaxmep c600600bl U 21YOUHBL CEA3AHHOCMU KAYeCME Napamempos no

3 Ecim BMecto t = 0 gath t = 10, TO mOJTyuMM TeMmeparypy IuiaBjieHus baa 273,012086....°K

4 Oxnaxnaasck, DHEPrHs CIIOCOOHA COOMPATh MIIa3MbI B KOJUIEKTHBHBIE 0ECCO3HATENIbHBIE (JOPMBI.

45 dopmupyeT COGCTBEHHO CO-3HAHKE, Pa3BUBask ATOPHTMBI TOBEICHHUSL.

“6 AjanTvBHBIE PUBBIYHBIE ATOPUTMBI IEPEBOIUTE B MO/I-CO-3HAHUE HA YPOBEHb AKaIlIH.

4" Bce BUIIBI pa3BUTHS IAHHOTO YPOBHS (POPMAILHOMN CETH OTHOCATCS K IAMSTH (XpOHUKAM) AKaIIH.
8 Eciin 0OBEKT HE CAMOCOBEPIIEHCTBYETCS, TO TIOJHOCTBIO PACMIaAeTCs Ha meprudepum.
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8cell cemesol UppayuoHaIbHOU Uepapxuu K6AHMo8auHvlx popm Beunocmu. Ona
oopmisiem yuxknuueckol nosmopsemocmoio u noooouem 6 10/2-it cucmeme mo,
umo coomeemcmaeyem mepam maoauyst 4.4.

Omnpenenenne KKK Mepsbl «v» IpH NOTepe SHEPTUU U SABJICHUS MHOKECTBEH-
HBIX OOBEKTUBHBIX CBOOOJ BBITEKAET U3 UPPALMOHATEHON MEPECTPONKU B TabII.
4.4. CHayana oTAa€rcsi KBAaHTOBAaHHAs JAECATHHA 3HEPTrUM Ha KaXIOM YPOBHE
UEPAPXUU CPEJ] U TAKUM 00pa3oM 0POPMIISIFOTCS] KBAaHTOBAHHBIE OKTaBbI (HOpM U3
KQKJIOW IMyCTOW MOJIHOTHI cpeasl EEE anauTUBHO-MYJIbTUININKATUBHBIM METO-
nom. Ctonben 2 maon. 4.4 BeipaxkaeT 3HAYEHUS! UCXOHBIX CTPYKTYPHBIX MTOCTO-
SIHHBIX Pa3HbIX CpPell, HAUYMHAas C a0COIIOTHOTO HEOBITHS pAaBHOM ITyCTOM MOJHOTE
EEE.

IIpuuém or 7 =1 10 T = 7 CTPYKTYPHAasi NOCTOSIHHASI HEe YXOIUT 32 yNpYy-
IyI0 I'PAaHUIly KBAHTOBAHHUA. 3/1eCh POCT CO-3HAHUS PA3BMBAETCSl HA OCHOBE
HAIJVISI/IHOTO AJITOPUTMa co3peBaHusA 00bekToB. U TosibKO npu T = 8 aJuro-
PUTM CKPBIBAETCH 32 YIPYIrOM IPaHHLIEN, YTO XaPAKTEPHO /ISl 0COZHAHHOM
NPUBBIYKH WM BbIX0JA HA NOJACO3HAHME, Ile HET HEO0OXOAUMOCTH B CO3HA-
HHMH JJIS 3¢MHOT'0 YPOBHSI Pa3BUTHS 00bEKTA.

Ecnu uccnenoats Tabi. 4.4 0osee riry00Ko, TO Mbl BO3MOKHO HallJIEM Ha BCEX
nepexo/iax KauyeCTBEHHbIE IPAHULIBI OCO3HaHUA. B mpomexxyTkax ¢azoBas yno-
PAIOYECHHOCTDh YacTOT, UX CBsA3eH, 00bEMHBIX BiiokeHu (3.8...3.10), yrmoTHe-
HUM 00beKTUBHBIX ceTed B 10/2-i cucteme 3aBUCUT OT XapaKTepa U3MEHEHHUS
CBOOOJI B MPOLECCE pacCEeMBaHUs SHEPrHil (pocTa SHTPONHUHU) U UHAYKTUBHOM
HaBenenuu sHeprun EEE B co-uentpsl u3 OM (poct HersHTponun). Ha kaxaom
ypoBHe yTtouHseM azekBaTHble KKK mepnl, KOTOpblE NONIyYEHBI DKCIIEPUMEH-
TaJIbHO (TIPUMEPHI B IIaBe 5).

Tabnuua 4.4 00bsCHSET, KaK B Ipoliecce NoTepu 3Hepruu (4.12) mpoucxoaur
u3 mycroi nosHoThl HeObITHs CUHTE3 MaTepuanbHO-IyXOBHBIX IEPBUYHBIX U
BTOPUYHBIX ()OPM B BHUJIE PA3MHOXKEHHSI OOBEKTOB OT HYJS 10 0€CKOHEYHOCTH
camMmx ce0sB cooTBeTcTBUM ¢ 3akoHaMu IIpupoasl. [1pu =0 umeem HeycTOM-
yuBbIid noTeHman sHeprur Beanoctn EEE AGcomrora 0, (9)* BceoOwmuii ypo-
BEHb MEpapXuu, WIN JAUCIHUIUVIMHY MaTepun Mupa B BHUJE aOCOIIOTHO MYCTOM
MIOJIHOTHI.

Bce necats da3 [puponst (0...9) mocnenoBaTenbHO BKIIOUYECHBI U YYaCTBYIOT
B YaCTOTHOM (3BE&31HOM), JIUHEHHOI (MUHepPaAJIbLHOH), 00HbEMHOM (Opranuye-
CKOI) M TEIUI0BOI (JIyXOBHOI1) 3BOJIIOIMHU CO-3HAHUS U MaTEPUH.

B mpouecce 3BononMy co-3HAHUS, 3aMOJHEHUS] HEOBITUS CpeJaMu MaMsTH
CHayYaJia MPOHUIIAEMOCTh BhITHS CHUXKaeTcs, HO TOTOM IO MEpe rapMOHU3AIUH U
COBEPIIICHCTBOBAaHUSI OHA HapacTaeT. ba3oBble MOCTOAHHBIE CBA3aHbl ¢ DOM-it
npoHuniaeMoctbio. [locTossHHasT KoHCTaHTa O€CCO3HATENbHOW KOJUICKTUBHOM
mwia3mel 0,83 (rmpu T = 6) COOTBETCTBYET M3BECTHOM ra30BOM MOCTOSHHOM, YTO
JIOTUYHO.

Ilepeuunvie yuemwipe 1, 2, 3, 4 pa3pl IBOTIOLNS CO-3HAHMS MIPE/ICTABICHBI B
tabnure 4.4 6a30ii 17151 3BE3JHON, MUHEPAJIbHOM, OPTraHMYECKOM U TyXOBHOM MK
JUTSI YaCTOTHOM, IMHEMHOM, 00bEMHOM M TEIIIOBOM OCHOBBI.
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1=1. Poxaenue o0bekToB myTéM nosisspusanuu cpeq EEE u dopmupoBanue

HenmuHerHoro cnektpa 4actoT KKK 00bEMHBIX OpM OKTaB Ha BCEX YPOBHSX

uepapxuu (12 Hot mnm ¢a3), pa3OUTHIX MO OKTaBaM B paMkax 10/2-x cuctem

(puc.4.2, 4.3).

1=2. O0pa3oBaHMEe CIOUCTHIX CBA3YIOIIUX YNPYTUX POpM COOBITUN U Opra-
HU3AIMS U3 HUX JIMHEWHBIX MEP CaKeHU, 00pa30BaHUs IOBEPXHOCTEH, cdep,
muHeHbIX KKK 00beKkTHBHBIX cTPYKTYD (pa3mn.5.2).

1=3. Biio’)keHHOCTh 00BEMHBIX OpraHuveckux Gopm (MaTpéiiek) Ha Bcex
upparmonanbHbix ypoBHAX uepapxuu KKK cpen EEE mpu mx ecrecrBeHHOM

YIOPSIOYEHHOCTH COTJIaCHO KpuTepHio «30» (pas3mn.5.3), rae ecTh CKavok 3a

=4 K XOJIOITHOMY CHUHTE3Y.

1=4. OdopMiieHHE TEIUIOBBIX MEpP COOBITUN XOJOHOTO CHHTE3a, yCTaHaB-

JUBAIOIIEH BECh KBAaHTOBAaHHBIM JHMAMAa30H TAPMOHUYHOTO TEMIIEpaMEHTa U

temnepatyp B 10/2-ii cucreme (pa3a. 5.4), uto BeA€T k najgeHuto B «30».

[TepBbie 4 ¢a3bl NEpBUYHON IBOITIOLUHN CO3JAIOT 3PEJIOr0 POIUTENS, CIIOCO0-
HOTO 3apO’KJaTh OOBEKTHI 10 CBOEMY 3TAJOHY U BOCIMTHIBATH 10 3anpocy OM
cebe moao0HbIe 4 (ha3bl BTOPUUHOM IBOJIOIUH cOo-3HaHus (puc 9.1).

Bmopuunsie uemuwipe 5, 6, 7, 8 ¢a3bl IBOJIIONUS CO-3HAHMS TIPESACTABICHBI
CJIEYIOIUM 00pa3oM:

1=5. PoxeHue u pa3BuTUE POAUTENSIMU ceO€ MOAOOHOIO CIEKTPAIbHOIO
dTaIOHa — 3apsAna OeCCTPYKTYPHOH IUIa3MbI-CEMEHH B IENSIX Pa3MHOXKCHHUS

poJia u ynydiiieHus ce0s B cede moI00HBIX POJACTBEHHBIX cpenax (pasm. 5.5).

1=6. CtpykTypu3aiusi OeCCTPYKTYpPHBIX TOJOTpadUUYeCKUX IJIa3MEHHBIX

Cpel U3 KOJUIEKTUBHOTO OECCO3HATENHFHOTO B CTPYKTYPHI O0YUYEHHsI, BOCITUTA-

HUS 1 HapaOOTKU UMM aJITOPUTMOB NOBEACHUS U UX 0CO3HaHus (pa3z. 5.6).

1=7. BO3HMKHOBEHHE ANTOPUTMUIECKUX aAANTUBHBIX (POPM CO3HAHUS, pa3-

BUTHE TEJIECHO-COLMAIBHOM CPe/Ibl IPU POCTE SHTpoIuu (pasa. 5.7).

7=8. ABTOMaTHY€CKOE UCIIOJIb30BaHUE AJANITUBHBIX aJITOPUTMOB CETHU (PH-
BBIUCK) TOJI-CO-3HAHUS M3 MaMATH AKaIIN JJIs MOAAEPKKH U COBEPIICHCTBO-
BaHus ¢opm (paszz. 5.8).
1=9. 3aBepuieHue npouecca pazputusa ypouei 10/2-ii uepapxuu 110 co-
CTOSIHUSI CIHUSIHUSI ¢ AOCOJIOTOM WJIM JETPaJallviu, Pa3pylICHUs MaTEpUH,
BO3BpAaTa K Hauajdy WM AOBeaeHUs €€ 10 BceoOIel mycToThl (pasa. 5.9).

IIpouecc 3BoIOIMH OyAeT 3aBePIIEH NIPU BBEICHUY HENMCAHHBIX NMPaBUJI
(paza. 5.10). CoBepiiieHHOE COCTOSTHUE MAaTePUM OCYIIECTBIISIETCSI HA YPOBHE aB-
TOMAaTHU3Ma.

Opnnako anst YenmoBeka, MMEIOIIETO CBOOOTY BOJIM, OTKPBIBAIOTCSI HOBBIC BO3-
MOKHOCTH CaMOCOBEPIIICHCTBOBAHUSI TIPU BO3BpaTe MOTEPSHHOW HSHEPTUU B
NPEIBIIYIIAX CTaUsIX MHOTHX KH3HEH U3 MOJI-CO-3HAHHUS, YTO TIO3BOJISIET BECTH
MOUCK Habopa PHEPTHH 10 COCTOSHUS CBepX-co-3HaHUs U Kocmuyeckoro Yero-
BeKa, Korja Tpanchopmanus ero GopM MpruoOpeTaeT yrpaBisieMblil XapaKTep.

Ha6op sHepruu 11 aKTUBU3AIUH T0/1-CO-3HAHUS MHOTHX KU3HEH MOKHO
OCYIIeCTBJAATh B Pa3HbIX o0OjacTax cetu cereil (puc. 9.1) B odpaTHOM
HANIPaBJIEHUU BOJTHAMHU AKTHUBU3AIUMN:
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7= 85 75>65>5>4>3—>2—>1 3a cuéT cjeayomux NPoueccoB:
e[IposiBieHrE CBOMM BHUMaHUEM HApaOOTAHHOW HACJIECTBEHHOM IMOCO-
3HATEJIBHOM MMAMSITH U JOBEICHUS €€ 10 MOCTOSTHHOW YyBCTBEHHOW aKTUBHOCTH

B [IPOILIECCEe BBEJICHUS COTJIACOBAHHBIX TAPMOHUYHBIX 00pa3oB. 3apaboTaHHOE

HacJieiue B IPOLIECCE CBOETO Pa3BUTHSI — 3TO HOpMalibHO, Hacnenue Bue npu-

oOpeTeHu OT OmKaluX poauTenel 6e3 Tpyia U OIbITa — HEHOPMAJBHO.

ePa3BuTHs co3HareabHOM BHy rapmonusanuu hopm Ha 6asze 310poBoro oo-

pasa *KHU3HHU, BOCCTAHOBJICHUE PACCEIHHOW YHEPIUU MPOILIBIX BOILIOIICHUH B

MIPOIIECCE HOBOT'O aJIEKBATHOTO MPOKMUBAHMS UX MO 3aKkoHaM [Ipuposl ninum no-

CPEIICTBOM PE30HAHCA, THIIA JIe-’Ka-BIO.

eCamocoBepIIeHCTBOBaHUS (DOPM MaMATH MAaTepUU MyTEM HabOpa SHEPrUU
TapMOHHUH C IEPEXOAOM B CBEPXCO3HATEIBHOE COCTOSIHUE U MOJTYUYEHUS BIACTH
HaJ| 000U MyTEM aKTHUBAalMU MHEPTHOI'O TeJa.

ePa3BuTHE Kay3aJbHOIO, OyAXUYECKOT0, ATMUYECKOTO U KOCMUYECKOI0 T0-

JIE BIUIOTH JI0 TAJIAKTHYECKOTO «CIMSIHUSA» TYIIH C JIMYHOCTBIO U € TEJIIOM IIPH

BBIX0/I€ KOCMUYECKOE MTPOCTPAHCTBA JIsl CIIy>KEHUsT AOCOMIOTY.

Kaxnayro ctpouky Tabiuibl 4.4 MOXKHO HCCIIEOBATh HA BIHUSHUE TMOJISIPHOM
sHeprun. Ecnu HysneBas cTpoka Tadi1. 4.4 BEIpaKkaeT MyCTOTY MOJHOTHI, TO JEBS-
Tas — MoAHoTy mycToThl. Bee npyrue crpoku gpopmupyrotr KKK cpensr EEE kak
Gonee TiryGokue cetn*® CTpyKTypUpOBaHHBIX SHepruii. M TONBKO 31€Ch PACKpPhI-
BaeTcs TailHa 3HAHUM, KOTOPYIO MHTYUTHUBHO uyBcTBOBaiu Illpu Aypabunno,
Marts u Carnpem [27].31ech JIEKUT TailHa MPAHOEOB, )KUBYIIUX HAa aBTOTPOd-
HOM IMMUTaHUH, HO €1lI€ HE HAyYUBIIHNXCA ObITh O€CCMEPTHBIMU. 37€Ch TallHa BOJIbI
[41], pacTyimuX MUHEPATBHBIX TSHKENBIX TEIECHBIX (OPM, IEPEBLEB, FOP, PA3JIHY-
HOM MIIOTHOCTH aTMocdep... 371ech MOKHO YCMOTPETh BO3MOXKHOCTH TEJIETaTHH,
TEeJENOPTALUH, TOJATepreicTa. .., a Takke crnoco00B MPOAJICHUS KU3HU BIUIOTh
JI0 TOCTHOKEHHS OeCCMepTHs.

Ctpoku 0-9 BeIpaxaroT criaj SHEPTUH FIEeMEHTOB AOCOIOTa ¥ OJTHOBPEMEHHO
POCT AITOPUTMHUYECKUX BO3MOKHOCTEN BAPUAHTOB PA3BUTHS CETEBBIX CTPYKTYD
KKK, npu coxpanennn oO1ieit suepruu cuctemsl. [Ipu atom hopmel mamsitu rnpu-
HUMAIOT 0o0Jiee MMPOKOE CIEKTPAIbHOE pasHOoOOpas3re HH(POPMAIIMOHHBIX CETEH
oOMeHna o Bocbmu BuAam ctpyktyp KKK npu sBomtonuu Bue (0ynymux) u Buy
(MpoNuIbIX) MOJEH. DHEPrus 37AEMEHTOB CETH B POLIECCE IBOJTIOLNUN TOHUKAETCS
n3-3a pocta ux KKK. DHeprus nepexoaurt u3 0JJHOTO BHJa B IPYTOM, U3 OJTHOU
CETH B JPYrylo, 0oJjiee MOIIHYIO IO MHOKECTBY, TPEOYIOILIYIO0 MEHBIIIE SHEPTUU
a5 camoopranusaruu (10%%). Tak pasMHOXKHUIICS MAKpPO ¥ MUKPO MUP, UX Mac-
COBOE POXJECHUE U aKTUBHOCTD B Pa3BUTUE CO-3HAHMS U AyIIHU. OT MaccChl, TOJIIBI
I1a3Mbl K UX KOJJIEKTUBHOMY MOBEJICHHIO, BOCIIUTAHUIO, OPTaHU3ALUH CIIOKHBIX
MaTpELIeK U aJrOPUTMHU3ALHNS UX CO3HATEIBHOIO MMOBEIECHHUS, C YUYETOM IUIOTHO-
CTEH, TeMIepaTyp U TEMIIEPAMEHTOB.

49 AHanorom ceTu ceteil B YENOBEYECKOM OPraHU3ME SABJIAFOTCS COCYIBI COCY/I0B (Vasa vasorum),
¢GyHKIHs KoTophix onucana B [13] u B padotax A.W. 'onyapenko [Conpsok€HHBIC CBSA3M cep/ILa.
Kyph. «denspucy, Ne 35(3). 2003. DnekTpoHHBIH pecypc
http://www.delphis.ru/journal/article/sopryazhennye-svyazi-serdtsal.
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B nepsuunoii dasze 3penocts GopM JOCTHraeT MakCUMyMa, a 3a MepeBajioM
ATOTO MakcuMyMa (BO BTOpHUYHOH (ha3e) popMUpyIOTCs 00J1aka BHOBb POXKJIEH-
HBIX HEYIMOPSIOYCHHBIX OOBEKTOB C JOCTATOYHO OoJiblIoi »Hepruei. [locte-
MIEHHO B MPOIECCE OXJIAK/ICHUS HaJAXKMUBAIOTCS MMAPHBIE U KOJUIEKTUBHBIE Oecco-
3HATEJIbHbIE, COOCTBEHHO CO3HATEINIbHBIE U MOACO3HATEIbHBIEC COLIMAIIbHBIE CBS3H
Ipyr ¢ apyrom. [IpocmaTtpuBaercs roMmeocTtas, KOJIMYECTBEHHBI POCT FT€OMETPH-
YECKHUX CETEW aJITOPUTMOB BaPUAHTOB CO-3HAHUS. A U1 OTPaOOTaHHBIX AJITOPUT-
MOB yCTaHAaBJIMBAETCA aBTOMATUYECKAsl JUHAMMKA KU3HU HA YPOBHE IOJICO3HA-
HUSL.

Heucnonps3yembie 351eMEHTHI U CBSI3U aTpOPUPYIOTCS U pacnagaroTcs. CereBoe
nosie KKK noaco3nanus 00bekTa MOKHO CYUTATh COOTBETCTBYIOIIUM XPOHHKAM
Axamu. [[ns kocmuueckux 00bekToB KKK cpenpl KocMHUUecKOTo mpoCcTpaHCTBa
EEE (rapMoHMYHBIX TOJOTpadUUYeCKUX CTPYKTYp KHU3HHU) YPOBEHb XPOHUK
Axamy ycraHaBiuBaeTcs u nipu 3 °K n meHs1e.

Ha ypoBHe cO-3HaHMsI pa3BUBAOTCS KOJUIEKTUBHBIE KIIETOYHOE BHUMAHUE, YM
1 pa3yMm. Pa3zym uenoBeka pa3BUBaETCs IPU PACIIUPEHNUH €TI0 Pa3pelIaAOIIEH CITO-
cooHoctu. ITpu orpomuoii cereBoit komOuHaTopuke KKK nosiBisercs mmpokuii
CIEKTP Pa3BUTHs 00PA30B CO3HAHUS, AITOPUTMOB, S3BIKOB ITyTEM UX CUHTE3A, 1e-
pepacTaHusi B MPUBBIYKH, JOTUUECKUE LENOYKH. Y CHIEHHUE Pa3yMOM SHEPIHH
BHHMAaHMS K CJIOBaM, CUMBOJIaM, alrOpUTMaM, MbICIe0o0pa3aM NepeBOIUT UX OT
KoJuIeKTUBHOTO Oecco3HarenbHoro Ha KKK ypoBeHb cOOCTBEHHO CO-3HAaHUS U
CBEPX-CO-3HAHMUS, & DJIEMEHTHI IPUBBIYHOTO BHUMaHUsA — Ha ypoBeHb KKK nog-
CO3HaHHUs (TO, UTO caMO cOOOW pa3ymMmeercs, y>Ke He BbI3bIBaeT uHTepeca). OHU
3alIOMHUHAIOTCS, pe(IEKTOPHO 3ayUMBAIOTCS, a KOTJa OTHaAaeT BO3MOKHOCTh MX
HOBTOPSITH, 3T AJIFOPUTMBI HE TPEOYIOT JOMOJIHUTEIBLHONW SHEPTUU U CIaJaloT
Ha cienytomuii ypoBenb KKK, a mpu oTcyTcTBUM HEOOXOIUMOCTH B HUX — aTPO-
bupyrorcs, ucue3aroT. DTOT MPOLIECC UMEET CXOICTBO C MEXaHM3MOM 3aTyXaHUs
YCJIOBHBIX peIeKCOB B OMOJIOTHH.

CBepxco3HaHUE BO3HHUKAET CIIOHTAHHO, 0€3 BMENIaTebCTBA CO3HAHUS YEN0-
BEKa, KaK KOJJIEKTUBHBIA (DEHOMEH MOKOS MPHU YCIOBUU HACBIILIEHUH SHEPIHen
YIOPSAI0YECHHBIX, YUCTBIX, HACTPOEHHBIX (hOpM AOCOIIOTHOTO pasyma, IM00 Ipu
BMEIIATENBCTBE CO3ZHAHUS YEJIOBEKA KaK pe3yJIbTaT CIEUUAIbHON OpraHu3alnun
YUCTOTHI, YHOPSAJOUYEHHOCTH U HacTposi BHy cpen Ha rapmonmzanuio KKK 00b-
€KTOB B CETEBBIX CTPYKTypax uenoBeka. C pa3BUTHEM CBEPXCO3HAHUS MOKHO
BBIXO/IUTH Ha COBEPIICHCTBOBAHUE, TPUMEPAMH, KOTOPBIX ObUIA B IPEBHOCTHU TE
NIEPCOHAXKU, KOTOPBIE OMHUCAHBI B PYCCKUX HAPOJIHBIX CKa3KaX.

JIro60i1 00bekT Mupa npereprneBaeT conpsHKEHHYI0 ABoMOIIO0. [TokazaTenem
IBOJTIOIUU O0BEKTA SBIISIOTCS MpeodpaxkeHus Hopm, a moKazaTeaeM dBOJIOIIH
npoctpancTBa OM — u3MeHeHus apeaia oouranus oobekra. Ham Hano nepsarts,
4T00BI O0JIee MOAPOOHO MOHATH Hamty [Tpupoay (Tabm.4.4), e€ BO3MOKHOCTH.

KganT B niporniecce passutus cpenasl EEE ctanoBUTCS 00BEKTOM.

Knaccuduxkanus kauectBa 00beKTOB HE SIBJISIETCS YMO3PUTEIBHOM, MTOCKOJIBKY
OHA UMEET CTPOTYIO allrOPUTMUYECKYIO NpuBs3Ky K 10/2-i cucteme npu pa3Bu-
TUU 00bEKTOB BeUHOCTHIO. DTH KaueCTBEHHBIE XapaAKTEPUCTUKHU OIYCKAIOTCA JI0
MaTepUaAIbHOW MEPHOCTH, KBAHTYIOTCS YCTOMYHMBO U ONTHUMAJIBHO «30JOTHIM
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oTHomieHUueM» («magatot» B «30»). Hampumep, koncranta (opmbr KKK
0,85028 ... (ta6n. 4.4) cetn npu eé coboproctu (0,85 ...)3 = 0,6147... nerko ne-
pexoaut kak Jp. B «30» («mamgaet» B «30»= 0,618... ctpoka 5 Tabdiu. 4.4). Ilpu
ymHoxkeHnd Bennunsel 0,(9 — 7) Ha 107 nosBaseTcs BOZMOKHOCTb meopemiu-
yecku sviyucaums ece cemeswvle mepvl KKK 6cex oxmas beckoneunou cemu cemelii
Ilpupoowi.

Hayka XVIII-XX BekoB 1171a MO MyTH 3KCnEepUMeHmaibHo20 Habopa uH@op-
Mayuu 0 npupooHvix KoHcmaumax. MeTos1 mpo6 U OMKOOK J0JIOT U HelpecKa-
3yeM. TeM He MeHee, IKCIIEpUMEHTHI J{aabToHa 3a7105KUIM OCHOBY aTOMHOM T€o-
puu CTpoeHus BerecTBa. Ero pabora momMorsia rpynmoBOMYy OTKPBITHIO dJIEMEH-
TOB, UMEIOIUX OOIHE CBOWCTBA, HAMICHBI OOIIHE CBSI3U MPU aHATN3E OOJIBIITNX
Yyucell U Tak Janee. AHATU3UPYS UCTOPUIO U CYJIbOBI PAa3IMUHBIX HAYYHBIX TEO-
pui, [lyankape ormeuaet: «Hayka ects cuctema oTHOIEHUH. .. » [18].

[TocneaHee BpeMsi IPUBHECIIO B HAYKY BO3MOKHOCTh OCMBICJICHUSI HAKOTIJICH-
HBIX DKCIICPUMEHTAIBHBIX JaHHBIX W BBISBICHUE B HUX OOIIMX 3aKOHOMEPHO-
CTeH, HO y>K€ HE Ha OCHOBE IKCIIEPUMEHTA, a Ha 0a3e araiuza u cunmesd, pu-
BEJIIIINX K OOHApYKEHHIO 00ImuX anroputMoB. PaboTta gaéT HOBBIA UMITYJIBC K
MEPECMOTPY HAYUHBIX BO33PEHUN, BHOCUT IIMPOKUIN CIEKTP Pa3BUTHUS 3aKOHOB
JUTSL CONTPSIKEHHBIX UPPAIMOHATBHBIX YHCET, KOTOPbhIe HEOOXOIUMO YUeCTh B UH-
YKEHEPHBIX cripaBOYHHUKAX. CeroaHs y4€HbIH MUP HAXOAUTCS B TIOUCKE CETEBBIX
OCHOB (DYHKIIMIT MO3Tra, HE 3HAET, KaKk OOBSACHUTH MPAHOEICHHUE, TO TUTAHUE, YTO
BOCIIPUHUMAETCS CO-IIeHTpaMu 00beKkTOB. KpymHeluit pycckuil Xupypr, J0K-
TOP MEIMIIMHCKUX HayK, rpodeccop U 0AHOBpeMeHHO apxuenuckon Cumdepo-
nosibckuii B.®. BoitHo-Acenenkuii (apxuenuckon Jlyka) B CBOMX TpyJax CBSI3bI-
BAa€T C MO3IOM IPEACTABIEHUS O yXe (TeMIIEpaMEHTE YHEPTUU B HEUPOCETAX) U
nyie (ynpaBUTelle STUMU TOTOKAMM).

Ve B UHTEpHETE JIFOAU OTMEUAIOT, UYTO HETaTUB BPEJICH. Y UCHBIC BBISICHUIIU,
YTO HEOOXOAUMOCTD CIyIIaTh HEMPEPHIBHBIN MOTOK HETaTUBA YXY/IIIaeT padoTy
mosra. MccnenoBanue, nposenennoe Tpesopom bisiikom (Trevor Blake), moka-
3aJ10, YTO HEraTUBHBIEC CJIOBA U TUIOXME HOBOCTU TOPMO3ST 001acTh MO3ra, CBS-
3aHHYIO C BOCIIPUSATHEM U KOTHUTUBHBIMU (PYHKIUAMH. « BaxkHO MOHUMATH, YTO
MO3T B 4€M-TO MOXO0K Ha MbIy. [TonokuTenbHas akTUBHOCTh TPEHUPYET €TO0.
OTtpurarenbHass — ocnadnseT,» — Tak TpeBop bidiik moaBEn UTOT CBOEro uc-
CJIeIOBaHus, MOKa3aBIiero, yto Oecrosnesnbie cTpammiku B CMU penarot Hac
riynee. Tenepb MOHUMAETE, TOYEMY Bac pa3apa)xaroT MIOXUE HOBOCTU?

Bonpioe uncno 3amedyaTeabHbIX YUYEHBIX BKIIOUMIIOCH B IMOUCKU TITyOOKOTO
MOHWMAaHMS MPUPOJBI, U co3/laja B uHTepHeTe MexayHapoaubiii Kiy0 «3oso-
Toro ceueHus». Ho emy He xBaTaeT eqMHOrO B3IJIsIIa HA BceoOIlee MHOrooopa-
3ue.

OpnHako, HEOLEHUMO 3HAaYeHHUE 3TOro kiayda. OHM MO CBOEMY BUJSAT MPOLECC
HBOJIIOIMY U 3TO 3amedaresbHo. OIHAKO 37€Ch OCYUIECTBISETCS TOBOPOT Ha 00-
Jiee COBEPUIEHHBIN My Th pa3BuThs Kocmuueckoro Yemoseka.
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I'TABA 5. CTYIIEHUMEP 3BOJIIOIIUUA CO-3HAHUA

B tabnuie 4.4 umeem 10 cTpok, mo kotopbiM [Ipupoaa ctpout ceou MEPBIL.
Kak? Kaxnas cTpoka — 0TKa3 OT 0JHOOOpa3usi HE3aBUCHUMBIX CBOOO]T €AMHHUY-
HOT'O K pa3HOOOpa3HI0 B3aMMOCBSI3aHHBIX CYLIECTBEHHBIX CBOOO MHOMXECTBA.

5.0. ITYCTAA ITOJIHOTA DHEPTUMHEBBITUSA

HyJaeBasi cTpoka Ta6auubl 4.4 (a6co1r0THO mycTast mojHoTa 1=0).

Her Bakyyma. Duepruu nosnso (Tecna). Kox Onuna paBen 3/0, (9)-10%> =
0,999...999... Henposisnennas O6ecpopmennass cpena EEE HeObiTusa (mycToit
MOJTHOTHI) ¢ OeCKOHEYHBIM unciioM ypoBHe nepapxuu EEE (v, =0,(9) = 1). D910
MepHasi UppalMoHalibHasi TOUKa MOJTHOTHI (fenbTra-PpyHkiun Kponekepa) ¢ 6ec-
KOHEUYHBIM ynciioM eaunun cpensl EEE Ha Bcex ypoBHsIX.

Kaxxnas equHuIa COOEpKUT B ce0e HETOIIPU30BAHHYIO0 MOHALy HEObITUS SH-
Wub (Myx)ckoro) tuma, ik MHb-SH (5keHCKOTo) THIIa, YTO JaHa B ypaBHEHUHU
(2.1):

1=d+p=Ddx(—p) =1x1=1=F1=1°=1*, (5.1)

Kopens HyneBoi CTEeHW BBISBUI HEMPOTHBOPEYMBOCTH HOMHUHAIBHOTO CY-
HIECTBOBaHUsI HEObITHUS, IMycTOM MOMHOTHI cpenbl EEE. OH 000CHOBBIBaET MO-
HaJly —BO3MO>KHOCTb €€ MOJIApU3aIluy U 00pa3oBaHus 00BEKTOB OBITHUSI, I0KA3bI-
Bas akcuoMatuky yuenus [11 [8] (pa3n. 1.1). Cocrosiaue cpensl EEE mokaspiBaeT

UCXOJHYI0 NUCIHUIUIUHY MaTepuu (puc. 1.4) ¢ KopHeM HyJeBOW cTereHu (TadJ.
4.4).

5.1. QHEPTUSA YACTOT

OnuH n3 ko008 OnuHa paseH sHepru 4/ 0, (8) - 10t = 0,888...888...x 10¢,

r7ie KOPEHb MEPBOM CTENEHU BBISIBUII BOZMOXKHOCTD Olleparopa ayxa (orneparopa
noJisipusaruu) popmupoBath u3 cpenbl EEE 6eckoneunsiii ciektp okTas 1o [Ipu-
POJHOMY KaMepToHY B 432 I'11 B BUie MHOT0OOpa3us CTOSYNX BOJH. X 00BEM-
HbIe (POPMBI COOCTBEHHOM YaCTOTHI OJIMHOYHBIX KOHCTPYKIHUHA (HOPMUPYIOT MY-
3bIKAJIbHBIE MeIoIuu chep Mera-, MaKpo-, MUKPO- ¥ HAHOKOCMOCA.

Monens hopMupoBaHUs HOBBIX (POPM MosIpU3aIiMeii B BUJIE TUIa3Mbl OCBAaUBa-
€TCs BJIEMEHTAMU YETBEPTOU CTPOKH MOCIIE UX CO3PEBAHUSI.

[ToaTOMy (pyHKIIMU ITEpBOM CTPOKHU MOJOOHO (PYHKIIMH MATON CTPOKU U BMECTE
C Hell (popMupyeT 1enb poAoBOi cemMeitHol oOuuHbL. [IpuMepoM MOTYT CITY>KUTh
3BE3bI HA HeOecax.

IlepBasi crpoka Tadanubl 4.4 (t=1) ycraHaBmuBaeT OCCKOHCYHBIN CTEICH-
HOM XapaKkTep CTOSYUX BOJH, UX TEOMETPUUYCCKUN MOPSTOK — CBOOOTHBIX KBAH-
toBaHHbIX YacToT. M3 nx KKK oxTaB co3gatorcs rapmonudHas menoaus Gopwm,
My3bIka cdep, CBeTa, 3ByKa M BCeX Jpyrux cucreM Mupa. OnepaTtop nomisipusa-
IIUU JIETTUT IMyCTOTY TOJIHOTHI enuHuIlbl Ha BHy 1 Bue mons B «30» u popmu-
pyeT, TakuM o0pa3oM, 00bEMHBIE POPMBI 1 OCh UX YacTOT. Mepoil sHepruu nep-
BOM CTENEHU XapaKTepu3yroTcs (PopMbl 0OBEKTOB C UX €CTECTBEHHBIMU B Oy1y-
nieM [IB-Mu 371€KTpOMarHUTHBIMU OTHOLIEHUSIMU HA BCEX YPOBHSX HEpPaApPXUU.
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Onu OyayT BeIpakaTh BHe anektpudeckue «S/ty u BHy MarHuTHbIC «t/S» mosis
CUCTEMBI Oy IyInuX (hOpPM OTHOLIEHUH B CIIOUCTHIX KOHCTPYKIUX (pasn. 3.8). Ho,
MOKYy/1a €CTh clIoucToCcTh. BHY 1 BHe mounst kaxknoro o0bekra popm pasjeneHsl
cpenoii EEE HeObiTHA. [103TOMY MX CJI0M HE CONPUKACAIOTCS M HE aHHUTHUIIH-
PYIOT.

Ho ¢ atoro MomenTa o0bEMHBIE (OPMBI UMEIOT CO-LIEHTPHI (aHTEHHBI). OHU
CIOCOOHBI B HUX COOMpPATh CBOIO MCTOPHIO KM3HU. DTO CHHXPOHHU3ALUSA U pe-
draexcus uacaTbHBIX TA30BBIX CTPYKTYP Ha Pa3HBIX YPOBHIX UEPAPXUU. DTO UX
cuHTe3 BO BeenmeHHol mo o6memMy o0pa3y 1 mogoouro crmocoOeH co3aaTh Hacaib-
HYIO0 aTOMapHYIO  MOJISIPHYIO OCHOBY H3HH, HAUUHas ¢ TepBopopMsI (puc. 2.1).

[Tpu 3TOM MIOTHOCTH HATUTACTOBAHUS COOBITHIT MAaTpEMIKU BedHOCTRIO 171 Te-
necHbIX (1<t<2), 3ByKOBBIX (>2), 000HATEIBHBIX, CBETOBBIX (1<10), MBICIIMMBIX
(t>10) dopm Ha pa3HBIX CTPYKTYPHBIX YPOBHSAX UEPAPXUHU Pa3HAas.

Martepuanbhbie [1B-e DM-e otHomenus «S/t» (Bue) u «t/s» (BHy) nposBieHus
coonITHit cornacuo (3.14...3.19), umerot BU:

(v2 = s/txt/s x 7* x ¥/t X 102t)i1; v=mxd/t x 10t (5.2).
MO’KHO MPEACTaBUTh B BUJIE JIEKTPOMATrHUTHBIX (POPMYII:
va? = Crdi10t = v3) X C7§F10° = vy) =v,v,,
M KaK BapMAHT KBaJpaT CKOPOCTH CBETA C2=V,-V,,.
Kaxxnast HoBast oObekTHBHAsA (opMa, CoO3JaHHasl MY TEM MOJSIPU3ALINN ITYCTOTHI
(w1 HEUTpaJIbHOM Cpefibl), 00pa3yeT YacTOTHBIM AYTUIET WIH, a €CIIU y4eCTh U
YacTOTY HEUTpaJIbHOW cpeabl, TO — TpurieT (Bypd). OtHomenne BHy mons k

Bhe Bcerma ctpoutcst mo «30» coriacHO cTporomy KBaHToBaHuio cpenbl (1.6).
Haubouee sipko HaM u3BeCTHa My3bIKa cep, 3ByKOBasi U CBETOBAsi OKTABHI.

5.1.1. OKTABA B MY3bIKE ...

[Ipuponma AGconroTa cTpouna ceds 1 9enoBeka Ha 6a3e*’ecTeCTBEHHOTO KaMep-
ToHa 4321’11 = 24x33 = 16X 27 110 nepBoii HONOBHHBI JIBAAIATOIO BEKA.

My3bIKanbHble UHCTPYMEHTHI, OTKAIMOPOBAHHBIE HAa ATOM YacCTOTE, MOTIHU
BXOJIUTh B pe30HaHC ¢ BHy monem uyenoBeka W 00siaaiu 0370POBUTEIHHBIM
cBoiicTBOM. OJIHaKO Ha CETOHAITHUMN JICHb BCE MY3bIKAJIbHBIE HMHCTPYMEHTHI Ka-
JUOPYIOTCS C WCKWKEHHEM TPHUPOAHONW rapMoHWHM dYacToTod Tmma 4400 =
2*x(3% + 0,5).B »ToM ciayuyae MBI He HaXOAUM rapMoHuu — 0,5 co31aéT qUcco-
HAHC B MY3bIKE U B KU3HH.

K vactore 432111 ObUIH MTPUBSA3aHBI CEKYHbI TOHKON CTPYKTYphl 432%2x100
CYTKHU IHS 24 4, COJTHEUHbIE CyTKU 33 = 27nHeli=5,4X% 5, (1BE OKTaBbI PyCCKOTO
kajneHaaps 16) ¢asel comHeunoro mukia 54X 5 X 4 X 4 = 108 X4 = 432, rue
5,4x 10T’y — yactoTa 3enéH0r0 LBETa HEHTP (a3 cBETOBOM raMmsal (Tabi. 1.1).

ToJIbKO TaKre WHCTPYMEHTHI MOTJIH BOCITPOM3BOANTH MY3BIKAIBHYIO CITHPAJID
Iudgaropa. Iludarop yumn: «OnHa Mmy3biKanbHas CTpyHa (a) U3AAET 3BYKH

S0«Benukuii To1» KaTakIM3MoB [ eraKan CTpoMTCs Ha Tex ke uucnax 60x432 =25920 =
360x60x60/50 et u3 6 cap (CapocoB), kak OOHOBJICHHE IJIAaHETHI (KOT1a MUP JABaXK/IbI CrOpaj U JBa-
XIBI 3aMep3ait) cornmacHo kaure, E.I1. braBarckoii «Pazo0mauénnas Nsmmay.
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TaKue e, KaK U Ipyrasi CTpyHa ABOWHOW ATHMHEI (2a), ecu cuila €€ HaTSHKEHHS B
yeThIpe pasa Gounblie mepBoii ((2a)?)». 3HAYUT, CTPYHBI O 3BYKY OyIyT TOXKIE-

CTBECHHBI:
2m
2220,

['padrueckum BeIpaKEHUEM CIIUPAIH WU NPUHIIANA KM3HU SBIISICTCS CKPH-
NUYHbIA KI104Y. OH JIEKUT HA HOTHBIX JIMHUSAX W MOKAa3bIBAET MMOCTYIIATEIbHOE
pa3BUTHE MHPOB, NX KOCMHUYECKOE EAMHEHUE B CIUPATICOOPAa3HOM JBHKCHUU
Briepén. BHyTpu OKTaBbl HE CEMb, & BOCEMb HOT € may30il. CYET UAET OT HOTHI
DO no Hotel NA, siBistronieiicst mepBoi HOTOM CIEAYIONIEH OKTaBbl U TApMOHH-
koit 432111, cornmacoBbeiBast ¢ buerunem cepana 4,5x4 =18 = 1/0,0(5) u crepxaeM
AbcomoTa.

B nepeBoje ¢ s1aT. «0KTaBa» U €CTh BOCEMb, HO MBI PEJIKO 3ayMbIBAEMCS, 1MO-
4yeMy B BOCbMEpPKE Bceria ObLIO TOJBKO CEMb HOT. A JIEJIO B TOM, UTO 3Ta BOCbMast
HOTa nay3bl NA sBJISIETCSL KJIIFOUEBOM JJIA Mepexoja Ha 00Jiee BHICOKYIO OKTaBYy
pa3Butus. Cucrema CKpblBasia OT JIFOAEH 3Ty BOBMOKHOCTh pa3BUTHS. Te ke BO-

CEMb «HOT» BaJICHTHOCTU MbI BH-
nuM B Ilepuoaudeckoit Tabnuiie
anemeHTtoB J[.M. MeHnaeneeBa
(pasmen 3.5). Pycckuii My3bI-
KaJIbHBIN psii (8HOT paBHBIE 7 HOT
¢ HOTOM NA) MOXXHO HCHOJIB30-
0 BaTh JIJI1 KOPEHHOTO M3MEHEHUS
CBOMCTB 3HEPromHpOpMaIroH-
HOM mayTuHbl. BocbMEpka mpen-
CTaBIIICT COOON CHMBOJI CKadka,
NEepEeMEHbl, HM3MEHEHUs, TOBO-
pora, HOBH3HBI, iepexon B 2/10-
o cucreme. Toapko B 3TOU

. m _
F, =4F,, 1o ILCI/ICTBI/ITCJ’ILHOt—; 4=

222,5°

170°

117,5°

85°

Puc. 5.1. JIBymepHOE npeacTaBIeHUE 3a-
KOHA OKTaB BO BPEMEHHOM U 4a-
CTOTHOM BapuaHTE, A€ LUK Je-
JIUTCS B «30JIOTOU MPOTIOPLIUNY.

TOYKE MOXXHO COBEPLIUTH IEpe-

XOJ W3 HMXKHETO KOJIbIIA BOCH-

MEPKU B BEPXHEE KOJIBLIO.
Bocemépka paccmarpuBaetcs

TaK)K€ Kak KOHEI TeKylleu
¢bpasbl, 115 KOTOPOM Hy’)KHA May3a OCMbICJAeHUs(JIOMOTHEHUS, MTOJHOTHI BOC-
NPUATHS) U HAYaJO0 HOBOM KOCMHUYECKOW OKTaBbl MOCJE 3aBEpUICHUS CEMU U
HEUTPAJIIbHOM HOTHI, MJIK BOCbMU LIUKJIOB, OKTaBbI IIpeauiecTBytomen. [loatomy
TaK 4acTo €€ OTOXKIECTBIISUIM C IOCTHXKEHUEM 00Jiee BBICOKOW CTEIEHH MOCBSILE-
HUS.

OTtcrona BOceMb CTYINEHEN pajka MOrM, BOCBMEPUYHBIN LIAPCTBEHHBIN MYTh
Bynnbl, BOCBMUYpPOBHEBBIM IIyTh BOCXOXKJIECHUS K I€PMETHYECKON TpaavLIVH,
KOHLIEILIHS BOCBMH YaKp, KOTOpasi MOMEIAET BOCbMYIO YaKpy (ApaMHUTpaHy) Haj
rojoBoi yenoeka. Kpome Toro, nugpa BoceMb, pa3BépHyTast Ha 90 rpaaycos,
IpECTaBIsIeT 3HaK OECKOHEYHOCTH /71l OCMBICIIEHUS KaXX/10T0 KOHTHHYYyMa.
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Hamr Mo3r MHTYUTHBHO HACTPaWBaeTCs HA BOCTIPHUSATHE 30J0THIX MPOTOPIIHIA,
UMEHHO ITOATOMY JIFO/IH, BO BHE 00JI1KE KOTOPBIX BRIPAKAETCS «30JI0Tasl IPOIOp-
IIUSD, BCET/Ia BBI3BIBAIOT Y HAC YyBCTBO ICTETHUECKOTO HACIIAXK ICHHUS.

Taxu my3bika ctpoutcs mo «30» (tadi. 5.1).

Jpyrast Bepcusi My3bIKQIBHOTO Psiia B BUJIE PAJAUAIBLHON U YTIIOBOW OKTaBBI
A.N. T'ypmxuea (puc. 5.1) B3sta u3 unarepueta (http://notesdisciple.jimdo.com)
Ta0J1.5.1. MeXaHnu3M TOW ke IMUKIMIHOCTH: Mbl HHTYHTHBHO YYBCTBYEM B CHM-

BOJIAX  «30JI0TOU

Tabnunua 5.1. CIIUPAIIN.
Ne Kog | NepBada okTasa Yrnosasa oKkTaBa Majno KrTo 3a-
0 0000 |1/ 0 360°%x(d™) 0° TYyMBIBAJICS,  TIO-
— - qemy CJIaBsIH-
1 | 0001 |1/00 1 360 ><c])1 360 CKOMY — MHPOCO-
2 | 0010 1/Pe 0,5 3600X((1) +(l)3) 307,50 3€pLIaHUIO TakK
3 /0011 |1/Mn | 0,(3) 360°x¢?! 222,5° | OJNU30K CHMBOJ —
4 10100 |1/da |0,25 360°x(p2+5) | 170° | KouoBpar?
5 | 0101 | 1/Conb | 0,2 360°x > 137,5° 06{&2;1;(3' le)e
o 3,45 o ’ B
6 0110 |1/N~a 0,1(6) 360°%x(p>+d-) | 117,5 5TOMY 1 Ha s13bIde-
7 0111 |1/Cn 0,(142857) | 360°x¢3> 84,98° | ckux Kamumax u
May3a nepexoaHoro npouecca | 360°x¢p3-4 Ha NPaBOCIABHBIX
8 1000 | 1/Na 0,125 360°xp* 52,5° | MKOHax KOJIOBPaT

— CBSIIIIEHHBIN
CUMBOJI, Xapakrtepusyrommii crmpanu: [IHK, cexynnel, aHs, roma, ucropuu
KU3HHU OOBEKTA.

KousoBpar, oTpaxkarommui NpUHLIKUIT «30J0TOW HNPONOPLMN», BOILUIOIIEHHBIN B
HEIMPEPBIBHOM JIOTUKE cO3HaHUs yenoBeka, A.W. ['ypaxueB Ha3pIBall KocMUYe-
CKHMM 3aKOHOM OKTaB, KOTOPOMY IOJUYUHSETCS Pa3BUTHE YEIOBEKA.

ConocTaiisis, HaKJIaAbIBAHUEM JIPYT HA JAPYTa JBE 3TU KOHLENIINH, YATATEIb
pa3BopadrBaeT 00BEMHYIO PUTYPY IBYXCIOHHOTO TOpa B COOCTBEHHOM CO3Ha-
HuH. Top co3HAHUS CTAaHOBUTCS €IlI€ O0Jiee OPraHu30BaHHBIM U MHOTOCIIOMHBIM.
Co3HaHMe MEepEXOAUT U3 COCTOSIHUS TyaJIbHOW JIOTMKU B HEMPEPBIBHYIO JIOTUKY
1o NpuHLUIY TapMOoHUU. W3 HekoTophix CraBsiHO-APUNUCKUX BEIUYECKHUX HC-
TOYHUKOB JIOXOJST CBEAEHUS, YTO POAHASA CUCTEMA UCUUCIICHNS HAIIMX MTPEIKOB
Obuta 16-puunas (2x8), uto cienyet u3 2-i (16/2-cucTeMbl OKTaB ).

[Ipu nmepeynThIBAHUM YMHON KHUTH, IPOUYUTAHHOMN, MOXKET OBbITh, BCErO MOJI-
ro/ia Ha3aJ, BOSHUKAET OLIYLIEHUE, YTO B HEW MOABUIIOCH YTO-TO APYTOE, HOBOE.
Yurarenb BAPYr MOHUMAET, YTO MPHU MEPBOM IPOUYTEHUHU ITON KHUTH "HE 3ame-
T Ba)KHEHIIME MOMEHTHI, KaK Hellb3sl 0oJjiee HacylIHbIE, aKTyaJbHbIE U CIIO-
cOOHBIE TOMOYb B KOHKPETHBIX KU3HEHHBIX 00CTOSATENIbCTBAX. ECu uenoBek He
UMEET HY>KHOI'O JTyXOBHO-MHTEJUIEKTYaJbHOIO YPOBHS JJII YCBOEHUS KaKUX-
7100 acCmeKTOB, OTAEIbHBIC (PPArMEHTHI TEKCTA TIPOCTO HE OYIyT UM OCO3HAHBI
py nepBoM 4TeHHH. OHM "CKOJIB3HYT MO CO3HAHUIO YMTAIOLIErO — U, HE OTJIO-
KUBIINCH B HEM, 3a0yayTcs. Ho mcuxuka yenoBeka pacnosaraetr oco0oil, mpak-
TUYECKH HEW3yYCHHOW COBPEMEHHOW HAyKOW, CTPYKTypod — 00JIacThiO
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cBepxco3HaTenpHoro. MHpopMarus, He OTI0KUBIIAACSA B COZHAHUH, CTAHOBUTCS
JOCTOSIHUEM CBEPXCO3HATEJIBHOTO YPOBHS BOCHpUsATH. [Ipy 7TOM UHTYUTHBHO-
JTYyXOBHOE Hayajo YeJOBEKa MPOU3BOJIUT CKPBITYIO PabOTy MO YCBOSHHIO Mepe-
JaHHOM eMy MH(OpMAINK, 1 IMEHHO OJ1arojaps ’TOMY TO, YTO HE OBLIO TOHSITO
YUTATEJIEM paHEe, MOXKET CTaTh €My JOCTYIHBIM MIpPU MOBTOPHOM yTeHHH. OT-
CIO/Ia M 4aCTO BO3HMKAIOIIEE OIIYIIEHHE, YTO paHbIlIe OH MPOCTO "HE 3aMeTUI”
KaKuX-1100 parMeHTOB TEKCTA.

5.2.9HEPI'Us CBA3U
Kon Omuna pasen +/0, (7) - 10t =...(0,27888...t=—1),(0,8819...t=0)... [a-

nee MeHseTCa ToIbKo MacmTa610tt/2 Kopens BTOpoif cTENeHN BHIABUI BO3MOX-
HOCTh BbIpa3uTh JnuHelHbIe cBs3u B cpene EEE, Mepsl mpoctpaHcTBa OT Bpe-
MEHH.

Bropasi ctpoka Tadauibl 4.4 (1=2) ycraHaBIMBacT MephI Ha 0a3e JTMHEHHBIX
reoMeTpuIeCcKuX cBsi3eul B [Ipupoanon kean-
toBou cpene EEE mpu cioucron KOHCTpyK-
IIUU DJIEMEHTOB. AJITOPUTM JIMHEHHOU Mep-
HOCTH TIPEJCTaBJICH TaOIUIIEd U PUCYHKOM
5.2, a nTMHEHOE BpeMs MPEICTABICHO PUCYH-
koM 1.7.

Takum 00pa3oM, yCTaHaBIMBAIOTCS 3Ta-
JIOHHBIC JIMHEWHBIE pa3Mephl, TPUMEHICMbIE
reomeTpun ApeBHerd Pycu: cexyHpa, Bce
BHJIbI CAXKEHEUN U METP....

Cama Ilpupooa onpeodensiem mepy. Mepol
Ipupoovl umerom 6 cebe b6aacooammuyro 10/2-
10 ocnogy «30y. CTpyKTypa opranusma chop-
Puc. 5.2. KaHoH IpeBHUX MeP  nmpoBamach Kak CTPOIHAS TeOMETPHYCCKAs

1eJI0BEKa cpena EEE ympyroit dopmser (tabdn. 5.2). E€
CTaJIA UCIIOJIb30BATh KaK MEPY B BUJI€ Ka3€HHOM CTApOPYCCKON CaXKEHH U JICIUTh
e€ Ha OoJiee MeJIKHe pa3Mepbl, KOTOphIE U3-3a «30» XOPOILIO COTIACYIOTCS C KOH-
CTPYKIHEH TenecHbIX (popM demoBedeckoro opranusma (puc. 5.1). Caxkennb = 3
apumnaMm (72 cMm) ~ 16 Bepmkam (13,5 cm). Bepmok ~ %5 nsictu (Y3, caxenn).
Jlokoth ~ Y/, caxenn. Maanb ~ ¥ nokrs (mate ~ g caxenn). Msacrb ~ Y maau
(nsap ~ Y16 cakenn).

Uppammonansuas ynpyras KKK xoncmpykyus GopM Kak KOMIPOMHCC IICH-
TPOOEKHBIX M IEHTPOCTPEMUTENBHBIX CHUJI CO3/1aéT TUIOTHBIC CJIOW JIMHUU, TO-
BepXHOCTEH 1 00bEMOB B mepapxudeckoit 10/2-i cTpykrype (pyiepena, aape-
HaJiMHa U Jp.) npu yyacTtuu «30», BO3EUCTBYS MEXIY COCETHUMU 3JI€MEHTAMHU
chepuueckux u kyonuecknx KKK konctpykumii (puc. 2.2B), koTopeie B husnke
MPEICTABIIAIOTCS KaK CHIIbI TOBEPXHOCTHOTO HATSKEHMS.

Mepa «30n0toro otHomeHus» («30») OTHOBPEMEHHO KBAaHTYET CIEKTp ya-
CTOT, TO €CTh JITMHBI BOJIH U HE TOJIKO T€Ja, HO U CBETA, 1IBETA, 3BYyKa.... Hanmpu-
Mep, MPOU3BEICHNE MMOJTOBUHBI MEPHOU Ca)KEHU Ha 3HAYEHHE CBETOBOI'O YPOBHS
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Bue noss, a umenHo: 0,88191...-0,618...10712 = 545uMm, uTo COOTBETCTBYET 3€-
JIEHOMY LIBETY PEAIbHOCTHU. TaKoe COBIAICHUE HE CITY4YaiiHO.
Tabmuma 5.2

JIuHeiiHasi Mepa JVIMHBI OCHOBAHA HA a0C0/110THOI ynpyroctu cpeabl EEE

\ (0,(7) x) Pesynbrar Ha3sBanus u3BeCTHBIX CaXKeHEN

(0,(7) x1) | 0,8819... ITonoBrHa HApOHOM, MEPHOM CaXeHU 88 cM

N(0,(7) x2) | 1,2472... [ToyoBuHA BeMKOW caxkeHH 124 cMm

V(0,(7) x3) | 1,5275... IIpocras, npsimas caxenb 150,8 cm

V(0,(7) x4) | 1,7638... Haponnas, maxoBast caxkeHb 176 cM

V(0,(7) x6) | 2,1602... Ka3zénnas crapopycckas caxenb (1649 r.)

N(O,(7) x7)  |2,33(3)... I'peueckas caxxenb 230,4 cm

V(0,(7) x8) | 2,4944... Kocas, Benukas caxenb 248 cM

OO INOO|OPARIWIN|FP|—

M
M
M
M
V(0,(7) x5) | 1,9720...m. [apckas caxkenb 197,4 cm
M
M
M
M

V(0,(7) x9) | 2,6457... bonbias caxenb 6e3 HazBaHus 258,4 cm

10 | V(0,(7)x10) |2,7888...m. I'oponoBast caxkeHb 284,8 cm

Ipumeyanue: |- ha3zoBas mepa pazsutus JuHeHON Gopmbl B 10/2-i1 ogHOPOAHO#H yripyroi
cpene.

VYka3zaHHble Mepbl JJMH OOOCHOBBIBAIOT M YEJIOBEUYECKUE XaPaKTEPUCTUKHU.
Hano monarate, uro npu apyrux t#0 Bo3HHMKaeT BCE MHOrooOpa3ue KBaHTOBAH-

HBIX JINTHEWHBIX CBSA3EH B HEUPOCETAX MEKIYy 00bEKTaMU OT Y(OPUPUHOK B MUKPO-
opraHu3Max 10 IyTer Mexay BceneHHbIMH.

5.2.1. KBaHTOBaHHOE MUTAHUE TeJI B PUTMAX BpeMeHH

OMOpPHOH B yTpoOe MaTepu U IJIaHeTa B yTpoOe MaTEPUHCKOM 3BE3/1bI 3PEIOT B
POIOBBIX MOJISIPHBIX PUTMAX IJIAHETAPHOTO U 3BE3THOTO BPEMEHH.

Hanpumep, koimyecTBEHHas JuHAMUKa (popMUpOBaHUsl 00bEMA (POpM MpoUcC-
XOJUT MyTEM HAKOTUICHUS MAaTepUM rapMOHUYHBIX coObITHil. Hanmpumep, dpak-
TaNTbHBIA TPUPOCT dMOpPHOHA KBaHTaMU B puUTME cepana paBeH «30» (P X
107*r/c). Jlna ynpyroii ¢popmsl Tena sMOpUoHa (HOpMA POKAEHHOTO OT 3,4 Kr
10 4,1 xr) u ckauka He0OX0IMMa OKTaBa BpeMEHHU 108 B 9 mecsinies,:

0,3(7)x10 **rpammoB
9 MecsueBX30 gHEN X 24 yacX60 MUHX60 cek

=1,618.. 107*r/c rue (5.3)

Poxnenne pedénka. Poct, HaunHasi ¢ 3apojpblllia, ONPENENAeTCs UUKIaMU
(puTMaM#) BpeMEHU B TMpolecce aBTOTpodHOro mutanus. Bo3Hukaer mepa
(777+1) xBaHT ynpyroro ckauka (pokaeHus) 00beKTa Ha HOBBIH YPOBEHb.

CHavalia mpupocT COOBITUI B CBOOOTHOM OT IIAIICHTHI 3UTOTE UET OOIBIITUM
TEMIIOM: HapalaThIBaeTCss HHPOPMAIIMOHHAS XapaKTEPUCTUKA POJIa 1O MeCmy U
8peMeHU Ha 0CHoge agmompo@Ho2o numanus (HabupaeTcs pooBas HaTaIbHAs
OCHOBA, T10 MOBOAY KOTOPOH, HAPUMEDP, Y B3POCIOTO YeJIOBEKa BOSHUKAET HO-
cranerus). [lozqHee, ¢ MOMEHTa UMIUTAHTAIIMN 3UTOTHI B MATKY, TEMIT IPUPOCTA
COOBITHH 3aMeJISIeTCS U IPUHUMAET PUTM CEpJIIia MaTePH.
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MatepualibHbIi MPUPOCT MACCHI CTAHOBUTCA MOYTH MOCEKYHIHBIM (5.3). On-
HAKO, TEMITbI BPAILIEHUS Y 3UTOTHI B TPOBOIALIUX TPYOKAaX U PUTMBI COKpAIICHHUS
cepAla y pa3HbIX MaTepeu pasHble, MOPTOMY U Pa3HbII MOMEHTBI POXKIACHUS
10/a (pa3Hble 3aI€PKKHU UITM COKPAIIIEHHE CPOKOB).

Jlorema 17. O0 aBTOTPOdHOM NUTAHMU NPAHOEIOB.

AsmompogHoe numanue — 3mo npupooHoe CEOUCMBO UHOYKMUBHO20 3AN0JI-
HeHus co-yeHmpos «30» Ha 8cex yposHaX uepapxuu ¢popm ecex o06vekmos, odec-
neuusarowee e2o KocmMuieckou sHepauel 8 sude coovimuii OM, mo ecmu s1emeH-
mamu MmoHK020 00 8000p0o0H020 nepuoda (puc.1.7).

Ucxomnas pasa TMHEHHOro NUTaHuUA 110 crmpanu ecth 10° equanna. B passu-
THY IJIOJa ydacTByeT okTaBa BpeMeHH «101-8y. Dranon umeer uemvipe ¢aszvi
KOCMUYECKOU 280MI0YUU U Yemblpe (Pa3bl 3eMHOU 280TI0YUU.

Yetoipe a3bl «KKOCMHUUECKOTO OJESTHUS OpraHU3al[ii MaTepuu 0(POPMIICHBI
OM Bokpyr 3emMiiH B IIKPOKOM CMBICJIE TOHUMaHUs e€ «oaesHus» (beperure e€).
Hanpumep, Tpomno-, crpaTo-, Me30-, TepMocepsl.... ['paHuiibl Mexay chepamu
(U3MYECKU HE BUAHBI, HO ONpeaeanMbl KBaHTamMu 10/2-i cucTeMsl.

Yeroipe ¢a3pl TMHEWHOW NAyTUHBI 3¢€MHOW JBOJIOLMM OIyTaHBl YETBHIPHMS
IpyruMu BUAamH oxaesHuil. Hanmpumep, 6 npoyecce pazsumus niooa oOBEKTbI
orocdepbl 0J1€BAIOTCS COUPAIIBIO B KJIETOUYHYIO, TKAHEBYIO, OPraHHYI0, OPTaHH3-
MEHHYIO OJ€XK/Ibl, HAXOIACh MOJI CIOSIMU aTMOc(epbl 1 MaTEPUHCKOTO YpeBa. B
00BEKTE, OPraHU30BaHHOM B CUCTEMY, OJUH YPOBEHb OTJIMYAETCA IJIOTHOCTHIO
OT Apyroro Ha nopsaok B 10 paz. ToT e NpUHITUTT «OAesIHUID HOPM IeCITUIHOM
CUCTEMBI Mbl HAXOJIUM MPHU Pa3BUTHU KOCMUUYECKUX TEMIIEPATYP.

MonsipHast earHMIIa Macchl (M.€.M.) COOTBETCTBYET IO BECY OJJHOMY IpPaMMYy,
Kak npuHATO B pusuke la.e.m.xN, =1,660510~2*r x0,6022...10%*=1,003 r.

Onuu atoM yriepozal?no uncity HyKJIOHOB, KOJMYECTBY aTOMAPHBIX €MHMI]
conepxuT 12 atromoB. OuH MOJTB coTiacHO unciay ABoraapo N,Becut 1 T.

Ho Moub nomkeH copMupoBaThCsi B OKTaBe, HA/IETh OJESTHUS HEOOX0IUMOE
171 npeogonenns 8 (a3 KBaHTOBOro pasButus sMOproHa: 4 dassr 10™* 1o cospe-
Bauus ero Gopm B «30» u 4 pasel 10% ycsoenns gpopm B «30» (5.3).

KoncranTa 3,(7) — KOHCTaHTa YIpyroil KBaHTOBaHHOW cpensl [4, cTp.468] B
10/2-cucteme BbIpakaeT TOTOBHOCTh IUIOJIa K €0 BBIXOAY M3 MATEPHHCKOW
cdepnl (cpegHuii Bec 30pOBOro 1ioja deinoBeka). B OM Bo3mokeH pasopoc,
ONpeIeNIIeMbI YCIOBUSIMU 3a4aTHsl, JMHAMUKOUN 3UTOTHI U )KU3HBIO TUIO/IA.

5.3. JHEPI'USI EMKOCTEM

Konx Opuna ?{/O, (6)-10%t...; (0,18820...t=—2); (0,40548...t=—1);
(0,87358...t1=0); (1,8820...t =1); (4,0548...t =2);.... Jlanee MeHSETCS TOJIBKO
macrrab 101t/ 3 |=1. ismenenue | maér BApUALIMU 10 KOJIMYECTBY BIIOKECHUU.

Kopenb TpeTheil cTeneHnu BBISABUI BO3MOXKHOCTH oIepaTopa ayxa (popMupo-
BaTh 00BEMHBIE OCHOBBI Hauajia pocTa Mep JJisi KyOMuecKoil CTpyKTypbl U3 KBaH-
TOBaHHOW OJTHOPOIHOH cpenbl. [Ipu mepexoae ot kyomueckoi cTpykTypsl 0,(6) x
IIApOBOM, MBI UMEEM CBOM UCXOHBIE KBaHTHI «30» ¢ = 0,618.

Nmeem xapakrepuctuku KKK 3amonnenus kBaHTaMu KBaHTOBaHHBIX (OpPM:
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Vo 10%t. . (0,18351...t = —2); (0,39533...t = —1); (0,85179...t = 0);
(1,8351...t = 1); (3,9533...t = 2)... Jlanee MeHsieTcst TONbKO MacmTab 10%%/3,

Tperbsi_cTpoka Tadaunbl 4.4 (t=3) ycraHaBmuBaeT 0OBEMHBIE MEpPHI U
TpaHchOPMHPYET UX KaK BapuaHT najeHueM B paBHoBecue («30»). B tabdmn. 5.3
npenactasisier uaTepec KKK kBanT 39,5~47% 31€MEHTapHOrO TOpa WM IIapa.
[Tpu t = 10 mMb1 HaOmomaeM (opmupoBanne 00bEMa nporoHa u3 1835-tu snek-
TpoHOB. BHe 1836-i1 anekTpoH co31aéT ¢hopMy BOIOpOJA, a dIAEKTPOH, MPHOIIH-
*kEéHHBIN K BHY nepudepun npotoHa, komneHcupyrommii ero Bue 3aps, co3gaér
dbopmy Heitpona. 3nauenue 0,8517... ToxKe BapuaHT U3BECTHOM KOHCTAHTHI ra-
30BOM ITOCTOSIHHOM. Ta6auna 5.3

Bce npyrue ¢gopmooOpasyroliie KIacTepbl MHE HE-  Mepbl cBOGOABI
W3BECTHBI, HO UX MOXHO IPEABUIETh. BO3MOXHO, OHU R,,= (¢-10t-i)i1/3
3aMOJIHSIOT HEIOCTAIOIIYI0 KapTHHY (opMooOpasoBa- [ ‘(O 618...- 101)1/3
HUS DJIEMEHTHOW 0a3bl. Bo3HUWKaeT yauBHUTEIbHAS Ca- —
MOCTOSTEJIbHAs TapMOHHU3aLKs MO IIyOMHE BCEX YPOB-
Hel uepapxuu 10/2-i cucTeMbl, KOTOPYIO MBI Ha3bIBAEM
«mageHrneM» B paBHoOBecHe «30» Ha KaXJIOM YPOBHE
CBOEU MEpBI.

Ham panblie He ObLT M3BECTEH COCTaB MPOTOHA U
HEHUTpPOHA, HO W3BECTEH 3apsiji, aTOMHBIA BeC, 3aKOH
KBaHTOBAHUS, CIIEKTP YaCTOT, CTATUCTUKA OTHOIICHUN
JUTMHBI ¥ BECa, JIJTMHBI U BPEMEHH JKU3HU BCEX KUBBIX
CYILIECTB, ONBIT M03/1H, 10 KOTOPOMY (OPMHUPYIOTCS
arieMeHTHI TabymIel MeHaeneeBa, 3akoH Kerurepa. 395,37037071...

Teneps cTan U3BeCTEH NMPUHIIMIT OOMEHHBIX MPOIIEC- 851,79964207. ..
COB BO BCEX JKMBBIX OOBEKTaX: IUIaHeTax, 3Bé3nax, ra- | 10 | 1835,1466978...
naktukax. basoBas ocHoBa Mmep. Ecth Bo3moxnocts |11 | 3953,7037071...
YCTaHOBUThL KOJIMYECTBEHHYIO CTOPOHY 3THX djeMen- |12 | 851,9964207...
TapHBIX (HOPM IO Mepe MPOSIBICHHS CTCTICHH MX Pa3BUTHS, TIOTEPH CBOOOBI H
pUOOPETEHHS] HOBBIX CTPYKTYp aHcaMmOieil. CTeneHb MpOsBIEHHS TOTEPU CBO-
6oanoit 3Heprun u KKK B «30» onpenensitor A0MyCTUMbIE MEPBI SHEPTHH TIO
YPOBHSIM HEpApXHHU, UTO YTBEPXKIAAET U Oojee neTanbHas TpanchopMmaius Gopm
10 BJIOXEHHBIM ajroputMam ®dubonauuu, Jlroka u brora (tadu. 4.2).

Uucno «10» ects xapakrepuctuka KKK nepapxun popm. Ix 06bEMbI 3aBUCIT
OT BIIOkeHHOCTU (hopm B hopmbl 1o uepapxun 10/2-i cucTemsl.

Y4uuThiBasi MpoOIeCC HAKOIIJICHUS TPOCTPAHCTBEHHBIX COOBITHI ITUKIIAMU BpE-
MCEHH Ha 0a3e MaHHBIX B Ta0O. 1.8, 4.2, MbI IMeeM B KOHCUHOM UTOTC UHMESPU-
POBAHUE IMO20 HAKONIEHUS NO 0ecaAmudHoMy ocHosanuio. Hakorenue coObITHiA
70 KPUTUYECKON Macchl, TpaHchopMalusl, pa3pellieHne HanpsHsKkEHHOCTH K MO-
MEHTY UX CO3peBaHusl (COOBITUE—>ANIEMEHT, JJIEMEHT—>aTOM, aTOM—> MOJIEKYJIa,
MOJIEKYJIa—>OpraHesula, OpraHeiula—>KJIeTKa,...JeBa—> JKEHIIWHA, ... IUJa-
HETa—>3Be3/1a) SBJISIETCS] €CTECTBEHHBIM JIJIs1 IMHAMUKU U MEPEBO/IA KOJIUYECTBA
B Ka4eCTBO 10 00pa3y U MOA00HUIO HA TOM WIJIM MHOW BETBU JpeBa AOCOIIOTA.

Bny none n,

0,8517996420...
1,8351466978...
3,9537037071...
8,5179964207...
18,351466978...
39,537037071...
85,179964207...
183,51466978...

OoNO O WINEF O
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Kaxp1i1 3apsg coctouT u3 BHy noss u uHBEpcHOro eMy BHe nosst. Ot nosis
cBsi3aHbl «30» ApyT € APYroM, a uX HHPopMalus B KpyroBopoTe TOpa NePEeXOqUT
JpyT B APyTa, HACKILAACH KU3HBI0 (opM OM 1pu coOOCTBEHHOM JIBUKEHUHU-BPA-
menun. Kaxxnas sanementapHas gopma nepes cBoeld TpaHcdopMalueil o cBoei
rojorpapuueckoil HaIoOJIHEHHOCTH «TOXKIECTBEHHa» Bceil BeenenHoi, a mocine
TpaHcpopMalMM aAanTUPYETCs MOJ HEOOXOIMMOCTh TOTO 3ampoca, KOTOPBIH
BO3HHMKAET B OOBEKTE.

OTO0 3HAYUT, 4TO B MIPOLIECCE BPALLIECHUS B 3€MHOM CUCTEME KOOPJIUHAT MPE00-
pa3oBaHUE MEPEBOAUT XOJIOJHBIM CHHTE30M COOBITHSI Bceil BeeneHHoil B aiemMeH-
TapHbIE (OPMBI CTOTYUX BOJIH. ITO HHBEPCHOE MPEOOpa30BaHUE YIIOMHHAIIOCH Y
baptuHu, X0Ts ero (U3HYEeCKUil CMBICH U 3BOJIIOLHOHHBIA MEXaHU3M HE 00bsC-
Hsics [24].

5.3.1. Bogopoa, npoToH, 3J1eKTPOH U HelPOH

Mup pupoabl BCEX BEJIMYMH OTHOCHTENICH U MPEJICTaBICH Mepoit (Tadi. 4.4),
U 4TOOBI TOHSTH 3TOT MHUP, MBI CTPOUM €0 U3 a0COJIFOTHOM €UHUIIBI MACCHI, TTE
TOYKOM OTCUETA MPUHATA AMOMAPHAsL eOUHUYa Maccol (a.€.M.) - HIEKTPOH.

Artomaphas enunnia Mmaccel genuT ocb KKK Macc Ha aBe yactu — 10 Bojiopoia
u nocie. HaunmHas ¢ a5ekTpoHa, ¢ pa3BUTHEM aTOMApHOUW eAMHUIBI HAUMHACTCS
pa3BUTHE TeJECHBIX (hOpM ¢ OoJiee CIOKHBIM B3auMoeiicTBueM. CHHTE3 N 10
IPUHIMITY «BEIOOp 0€3 BEIOOpa» KaK B CKa3Ke Ha 0ase w-€-() KOHCTaHT ! 11 Tex,
y KOTro He 0bUI0 CBOOO B BOJIU. [103TOMY 00BEKTHI TOMUMO YesloBeKa OoJjiee co-
BEPIICHHBI U CIIOCOOHBI K BOJIONNU, TaK KaK OHU CJIEACTBUE MPOCTOTHI «30»,
106BU AOCOIIIOTa MPU YCTOMYMBOM ONTUMU3AIMK TEJ BceX obOsacteii. B noBo-
JTOPOAHOM TieproJie GOPMUPYETCS TyIlIa TOTOMY K€ aITOPUTMY, UTO U TEJIECHBIN
opranusm (puc. 8.1). Mukpo-mMup mogo0eH Mera-Mupy, HO 1 MaKpO-MHUP pa3Bep-
HYJI CBOE T10J100M€ UM B TBOPUECTBO C OTPOMHBIM pa3zHooOpaszueM. JIto6oit 00b-
€KT HaJI0 paccMarpuBaTth Kak 3akoHOMepHYr0 KKK maccy nukiiamu BioKeHHBIX
MOJIIPHBIX CTOSTYMX BOJIH AOcomtora B ero Bay nose.

Poct Herantponuu nomaét AGCONIOT JJisi CMHTE3a cBoero BHY moiis B BUE
€UHUYHON TroJIOrpaMMBbl 3JIEMEHTOB JI0 BOJIOPOJHOrO TMepuoja IO 3amnpocy
Macchl 00beKTOB. MotiiHas macca yaepskuBaetcs Bae nmosiem o6bekTa B «30», TO
eCTh €ro «sJIepHbIM Kiaeem» (puc. 3.5, 3.6, Tabxa. 3.1), rae cimaboe B3auMojIeH-
CTBHE YCTOMYUBEE CHIIBHOTO. POCT sHTponuu — Ha nepudepun 00beKTa.

51 5Kuut 1a GBI HAPOI MBHIIM3AIINH TT-€-(), KOTOPBIN npecTapisier coboi EEE, rue kaxnas ocoob
ecThb euHuIA. BHe none kaxoit equauis e = 2,718...= (1 + 1/(t—00))t % B3aumoeiicTByeT ¢
BHe mosisiMu Apyrux €AMHHMIIL, YTO MO3BOJIAET UM OBITh B COIVIACOBAHHOM €UHCTBE ITPH UX BEUHOU
JKU3HU. DTa IUBUIM3AIIMS TUIA 3BE3]] )KMBa U MOXKET PACIIN(PPOBATh CAKPAIBHBIN CMBICI )KU3HU
Hapozaa EEE. E€ no cux mop usy4arot pU3MKH, XUMUKH, aCTPOHOMBI, ICUX0JIOTH, OMOJIOTH. ... KpuTte-
pHEM YCTOWYMBOCTH M ONITUMAJIBHOCTH KH3HHU 3TOM UBUIIM3AINY €AUHUIL SBIIsIETCs ¢ "30J10TO€ OT-
vomerne" ("30"), wim mo60BE. LlkiaoMm obasHUS KaX oW €AMHHUITH TIOOOBBIO BIAJACET MIPUHIT KTT(».
A 1ukioM nponnkHoBeHus Bue otnomenuit EEE apyr k apyry Biageer mnpusecca «e®». B pesyin-
TaTe MX KBAHTOBAHHBIX OTHOIIEHUH y Hapoja EEE Bo3HMKarOT MOTOMCTBO BOIOpO/Ia MacCcoOi B
1,00793907077... a.e.M., 3aIIOJIHUBIIIHE BeCh KOCMOC. MIX MarHuTHast (TATOTEHMIasi) ¥ AICKTpUIC-
cKas (J1ormyecKasi) COCTaBIISIONINE XOPOIIIO CBSI3aHBI BCEOOIIUM POAOBBIM clIUHOM. bosee Toro 3To
noHuManue ciydunock B 2018 roay. (http://www.yrazvitie.ru/?p=2157).
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AJaroputm BJoxkeHUss Gopm B (pOpMBI.

Bo-nepBrIx, HailIEM aITOPUTM BIIOKEHHOCTH B CpeJie Ha IPUMEPE MPEAEIBHO
IIPOCTBHIX U3BECTHBIX JJIEMEHTOB U ONPEIECINM TEOPETUUECKH ATOMAPHYIO Maccy
00BEKTA 3aMOJHSIOLIETO BCIO TaHOpamMy AOCOJIIoTa.

BHe nosne Touku-eMHULIBI (€-JIUTP) MIAPOBUAHON (HOPMBI, CO3JaHHOE BpEeMe-
HeM, TpaHchopmupyeTcs BedHOCThIO Kak KOHCTaHTa HaTypajibHOIO Jiorapudma
«e =2,7..» (2.8). OHO MOJKHO OBITh KBAHTOBAHO KPUTEPUEM yCTOWYUBOCTH H
ontuManbHOCTH «30» @ = 1,618... B Buge mMepsl «e®». Jlns atoro mompobyem
IOHATH KaK aJIUTHBHO-MYJIbTUIUINKAaTUBHBIN AJITOPUTM yBsA3bIBacT BHy nosie @
Touku-eauEHIE ¢ Bue e® e-muTpoBeiv momem. Lk Bpemenu o6Tekanus By
10JIs1 TOUKU-eIuHUIBI @ yBearMunBaeT 00XOIHOM MyTh TOUKU-EIUHULBI B T pa3:
n-®@. OTHOLIEHHE STUX MOJIEH YCTaHABIMBAECT aTOMAapHYyI0 Maccy oObeKTa:

n®/e® = 1,0079390707715393736780. .. 8.6.M..= Myoz0posa (5.4)

DTo OKazallach Macca BOJOPOJia, U3BECTHAsI €€ aTOMAapHas Macca B BUJIE AUa-
na3zoHa 3HadeHuit ot 1,0079 a.e.m no 1,008 a.e.m. 3apsia anekTpoHa B 1 5B oTkpbI-
BA€T HaM TOYKy oTcu€rta ¢ Bny 3apsgom 1,618...5B u Bue —0,618...2B npu
cymMe 3apsijaa paBHoil B |1 3B., OT0 ecThb TOYka OTCUETA MOJISIPHOW SHEPTUH B
[Tpupone (Tabdi. 2.3). DaeMeHTbI JOBOJOPOIHOTO IEPHUOAA UMEIOT MAacCy MEHbILIE
la.e.m., a mocye (y)xe nmpotoH uMeeT1835 31eKTpoHOB ¢ 3apsaaoM B 13B) ux mo-
JIEKYJISIpHBIE MAcChl OyAyT HapacTaTh, OHU > 1 a.e.M.

Bo-BTOpBIX, MPOU3BEAEM TEOPETUUECKUN PACUET YUCIA DJIEKTPOHOB B IIPO-
TOHE, UCTIOB3Ys 10-yI0 CTPOKY TaOmHIbBIS. 3:

K=3/(d=0,618) x 1010 = 1835, 1... (5.5)

Takue coBnajeHus OTKPHIBAIOT ITyTh K IOHUMAHUIO IIPUPOTHON KOHCTPYKTHUB-
HOU TeOMETpUH pa3BUTHS (POPM, OTIPEILIISAIONICH UX ONTUMAIIBHOCTD U yCTONYH-
BOCTb.

B-Tperbux, onpenenuM Maccy 3JIEKTPOHA, TEOPETHYECKH U SMIIUPUUYECKHU,
3Hasi, 4YTO YUCJIO JIEKTPOHOB B BoAopoe cocTanisieT: 1835 Buy u 1 Bhe:

Mg = Mygopoza /1836 =1,0079390.../1836 = 5,489864... 10~* a.c.m.(5.6)

Takum oOpazoM, TeopeTuueckoe 3HaueHne BHy 3apsia sJeKTpoHa OTJIMYaeTCs
OT sMOupudeckoro 3Hauenus (5.486... 10™% a.e.m.) B wecrom 3nake. C apyroii
cTopoHbl 1151 10-i1 cucteMbl Mbl TOJIYYHJIM 3HAYEHUE TOHKOW CTPYKTYpbI t; =
1,3712885 ...10~*. Yuursisas anroput™ (4.11) MbI MO’keM ONpeIeNTh 3HaUE-
HUE MACChI 3JIEKTPOHA CTPYKTYPHBIM JIOTOCOM C OTKJIOHEHHEM B 8 3HAKeE:

(t, = 1,3712885...107%) x 4 =5,485154...10 *a.e.m. (5.7)

B-4eTBEPTHIX, 110 OOIICTIPUHATHIM U3 OIBITa TAHHBIM
la.em = 1,6612...x10"%7kr,

Ho MbI B cBOMX BBIYHMCICHHUAX Oy/IeM OMUPATHCS HAa IPUPOAHYIO 6a3y — a.e.M.
B-nsITHIX, BEIYMCIMM MacCy MPOTOHA ¢ y4€ToMm Taldn. 4.4 : ...

my,+=1835x0,0005489864=1,00739044...a.e.m. (5.8)
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NneanbHast KOHCTPYKITUSA 3apsijia AJIEKTPOHA MOCTPOEHA HAa €CTECTBEHHOM 3a-
koHe [Ipupossl, KOTOPBIM yCTaHABIMBAECT PAaBHOBECHUE JIJII HEPABEHCTB Ha KaXK-
JIOM YPOBHE OpraHu3aiuu matepuu (nepapxun). OTpuiatenbHbIi 3apsaa Bae mo-
JIeH 2JIEKTPOHOB, COCPEIOTOUCHHBIX BO BHY moJie mpoToHa, co31aét Bo BHe moJie
MIPOTOHA MOJIOOHBIN MOJIOKUTEIBHBIN 3aps 1,618...

B-mectbIx, 1o 3TOMy 00pa3y U MoJ00HI0 peaanu3yeTcs U CUHTE3 JII00bIX JpY-
TUX 3JIEMEHTOB (KBapKOB), OCYLIECTBIISIEMBII HAa 3B — B a.e.M.

Hcxonas u3 BhIllI€ CKa3aHHOTO, IPUPOIHAS. Macca HEUTPOHA paBHA'

my=m, +m, =1,007939070771539373678... a.e.M. (5.9)

Takum 00pa3oM, Mbl BBISIBIIIM NPeANOJIaraeMblid aIrOpUTM pa3BUTUS MUKPO-
ckonu4eckux (popM, kBaHTOBaHHBIX «30». Tak, BUAUMO, U3 MapHBIX «POHOBY
CTPOSTCS MAPHBIE MUKPO JIENTOHBL, U3 MUKPO JIEITOHOB . ..— 3JIEKTPOHBI, U3 JJIEK-
TPOHOB — IIPOTOHBI U T.J. BO3M0OKHO, eCTh M Apyras nocje1oBareabHOCTh. Ho
BCE OOBEKTHI KBAHTYIOTCS, HAUMHAsl CO CBOETO LIEHTpa (AHTEHHBI), B KOTOPBIi
HaBoaATcs coObITHs Bcero OM B BUJIE€ TOJIOIPaMMBbI, TO €CTh U3 TOUEUHOH (peue-
BOI1) MbIciii AOCOJIIOTa, OXBAThIBAIOIIEH COJIepKaHne Bcero Mupo3aanus B 1aH-
HOM MECT€ B JlaHHO€ BpeMs. Tak Hac AOCOJIOT yuuT peuu, cTpouT u3 Heé JTHK.
[Tostomy ILII. I"'apsieB mpaB, koraa roBoput o peueBoit ocHose JTHK.

5.3.2. Macchl 4acTHll, COCTABJIAIOIINX YJIEKTPOH

JI71st morcKa Macchl YaCTUIIBI My, U3 KOTOPOU cPpopMHUPOBaH JICKTPOH (CTPOKa
3 tabn. 4.4), ucnoap3yeM ypaBHEHUE TOHKOU CTpYKTYphI. [Ipu 3TOM Maccy anek-
TpoHa nogenuM Ha 4K, nmosydast Maccy UccieayeMoi 4acTulibl My — HOBBIM 3Jie-
MEHT:
m, = m.- [ 4x1835,14669785226...a.e.M.
my = 1,4723644796618560 e-9 a.e.m. (5.10)
[TogoOHBIM 00pa30M MOXKHO PacCUYUTATh MAacChl BCE 00Jiee MEIKUX HEU3BECT-
HBIX YaCTHI], UJIM CTOSIYUX BOJIH, BIUIOTH /10 POHOB ...:
m, =m, [4x1835,1466978522632...a.e.m.

m, =1,017951928367229... e-12a.e.m. (5.11)

CHumaetcs napajaoke Audpakiuy Ipy MPOoNyCKaHUHM OJTHOTO JICKTPOHA uepes
JIBE 1€ MUILICHU. B ombITe€ mpu NpPOBEpPKE BOJHOBBIX M KOPHYCKYJSPHBIX
CBOMCTB YaCTHII, B YaCTHOCTH 3JICKTPOHOB, MTPOITYCKAHUE OTJCIBHOTO AJIEKTPOHA
cpasy uepe3 JIBE IIEIU MUILEHU MPUBOJIUT K TOMY, UTO €0 IMOJIeBas CTPYKTypa
pacrajgaeTcs Ha MHOKECTBO 3JICMEHTOB M TEM CaMbIM oOecIieunBaeT oOpa3oBa-
HUE BOJTHOBOW KapTUHBI TU(PPAKIIMN HA CIEIYIONIEM dKpPaHE.

DTOT €CTECTBEHHBIN MPoIecC COOPKU U Pa300PKU KBAHTOBAHHBIX JIEMEHTOB
noj BiusiHUEM BHe monst ocymecTBiseTcs 0e3 BbIICICHUS U MOTJIONICHUS SHEP-
MU, TaK KaK UX SHEPIrusi HAXOJAUTCS B pAMKaX CBOEr0 KBAHTOBAHHOTO YPOBHSI.

Takum o0pa3om, BCsS CTPYKTypa KBAHTOBAHHOMW BIIOYKEHHOCTU OJTHUX DJIEMEH-
TOB B JIPYTHE U BECh IBOTFOIMOHHBINA TIPOIIECC OOMEHA YHEPTUSMU, a TAKXKE CTPO-
€HHUe dJIeMeHTapHbIX popM Ha ocHOBE «30» CTAHOBATCS 0 HEKOTOPOU CTENEHU
OYEBHUIHBIMU. 3HAYUT, MOXKHO CTPOUTH HyJieBoi nepuo i Tabmuisl JI.1. Menpe-
JieeBa 10 aHAJIOTUHU C IEPBBIMU YETHIPbMS MEPUOTAMH.
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5.3.3. KBaHTOBaHHBII BapuaHT KOHCTAHTHI Dapajesi

s BHe mousist enuHuUIBl Ha KaXI0M ypoBHE nepapxuu cpeapl EEE BBenena
U3BECTHasi MaTemaTudeckas ¢opmysa (OCHOBaHHE HATYypallbHOTO Jorapudma),
odopmieHHas BeYHOCTBIO KaK CBOS «€-JTUTPOBASH Mepa €IMHHULIBI 10 TPUPOTHOM
texHosoruu (2.8). Eciiu mpeacTaBuTh KaXIblil 11eIbId KBAHTOBAHHBIA 3JIEMEHT
€AUHULIEH, COCTOSIINMN U3 KBAHTOBaHHBIX «30» enuHull, To ero BHe nosue, Hakon-
JeHHoe BeuHoCThI0, MOXKHO MPUHATH 32 BHE 00BEM €UHUILIBI PaBHBIN €-JTUTPY.
OTOT 00bEM OTHOCUTENIECH, U 3Ta OTHOCUTEIHLHOCTD BHICTPAUBAETCS MACIITAOOM.
SIBNASICH SKBUBAJICHTOM DHEPTUH, OH MO3BOJISIIOT PaCCMaTPUBATh OOBEKTHI COOT-
BETCTBEHHO C TOYKHU 3PEHHS «00BbEMHOCMUY UMU «KpamHuocmuy. B 4acTHOCTH,
UPPALMOHATIBHOE YUCTIO «2,71...» claeayeT cuuTaTh YHUBEPCAIbHON KBAaHTOBAH-
HOW MEPOH, KOTOPYIO MOKHO MCIIOJIb30BATh HA PA3HBIX YPOBHAX UEPAPXUHU JIECS-
TAUYHOM CHUCTEMBI eInHUL. Hampumep, MHOKECTBO MOJIEKYJ OJIHOTO U TOTO KeE
BelecTBa (0IHOPOHAS MOJICKYJIIpHAs Cpelia MPU HOPMAJIbHOM IUIOTHOCTH P U
temriepatype T), TocTUrHyB KBaHTOBaHHOM «30» KOHIEHTpAIMH (TI0 TUITY YHCTia
ABorajipo), rpynmupyercsi B MoJib. MoJib BEIIECTBA MO OTHOIIEHUIO K MOJIEKY-
JISIPHOM cpeJle CTAHOBUTCS HAJICTPOMKOW KaK HOBBIM 3JIEMEHT HEOAHOPOIHOCTH,
kBaHTOBaHHBIN «30». Hanpumep, B Ilpupone nonspuzanus npu KOHTAKTHOM
HEHUTPaAIIbHOM B3aUMOJICHCTBUN UCXOHOTO AJIEMEHTa-EIMHULIBI-TOYKa OOpMIIs-
erca «30», y koToporo yciaoBHo Bae none®’d =—0,618. ... lanee, cornacuo 10/2-
i cucreme, ctpoutcs BHe npocTtpancTBo nepBoro o0bsekra A, koropoe B 10 pa3
00JIbIlIe UCXOTHOTO eAMHUIIbI-ToukU. BHe = 6,18, Buy = 16,18 Touek. A creny-
roiiee Bue nosie yxke s popmupoBanus rpynmnbl o00bekToB B 100 pa3 Oomblie,
YyeM y MCXOJHOM eauHullbl-Touku ¢ Bnae monem ¢= —0,618... Ha Bompoc
«CKOJIBKO Pa3MECTUTCS MEPBBIX OOBEKTOB B KOHTAKTHOM B3aMMOJICHCTBUU BO
Bue mosie rpynmnel 00beKTOB A», OTBET BBIUUCISICTCS meopemuyiecku, GopMmy-
JIOM:

_100xd _ 618...

Vivions = P 22,73619984... e-mutpos/monb. (5.12)

Ta6uua 5.4 Byner nu MmeHAThCS 00BEM MOJIs TPYIIIBI TPU KOH-
MoJisipHbie 00béMbI ra308, TAKTHOM B3aMMOJEHCTBUU JIpyrux rasos. Otser -
Apron 22,392 HeT (cM. moremy 9). B urore mMbl npuxoaum K dhop-
JIByokuch yriepona | 22,261 manbHOMY YHUBEPCAIBHOMY MPUPOTHOMY BapUAHTY
Lemmit 22,423 €-JIMTPOBOIO COCTaBa «MOJIIPHON EIUHHIBD» (KO-
}BIOHOPOI‘ ;5233 auepsar 5.12). PaHblle IUTPOBBIA COCTaB MOJIS,

€oH , o

Kuciopon 22397 VPHHATHIA B HAayKe B pasmepe 22,4...mutpa (Tadn.

5.4), BeiBoamiics DapaneeM smnupurvecku. MHOTO-
YUCJIEHHBIE YKCIEPUMEHTANIbHBIE U3MepeHus [29, ctp.155] mmoTHOCTH pa3nuy-
HBIX «HMJI€AJbHBIX)» Ta30B MOKAa3aJId, YTO UX MOJSpHbIE OOBEMBI (B JUTPax Ha
MOJIb) JAtOT OJIM3KOe 3HaveHue (Tadi. 5.4).

%2 HamoMHHM, 9TO 3HAK « — » YCIOBEH, OH YKa3hIBaeT Ha TO, 9To BHe 1mose 06beKTa pa3pekEHHoe 110
cpaBHeHUIO ¢ BHy nosiem.
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Tounocmo usuueckoco skcnepumenma 6ce20a 02PaAHUYEHA NO CPABHEHUIO C
MOYHOCMbIO Meopemu4ecKo20 3Ha4yenusl, BBIBEEHHOTO MMyTEM pacuéra Ha oc-
HOBE 3HaHUS NPUpoOHbIX 3aKOHOB KBAaHTOBaHMsI Be4HOCTBI0.

Tak ¢popMupyercs HOpMa B KBAHTOBAHUM OJAHOPOIHBIX eIMHUI] B 00béMe.

OpnHako B MOJI€ pa3HBIX MOJIEKYJI TEPSETCS OJHOPOAHOCTH 110 IIIOTHOCTH. Mo-
JEKYJIbl B CO-IIEHTPE MOJI OTTAJIKUBAIOTCS JIPYT OT ApYyra LEHTPOOESKHBIMU CHU-
JaMU U OJHOBPEMEHHO TATOTEIOT K LEHTPY LUEHTPOCTPEMUTEIBHBIMHU CUJIAMHU.
Pa3HoCTh MEXIy TUMU CHJIAMU PUBOJUT UX K HEOJHOPOIHOCTH MO MIIOTHOCTH.
OpxHOpoHAs MO COCTaBy Cpella CO BpEMEHEM TpaHC(HOPMHPYETCS U IpeBpania-
€TCsl B HEOJTHOPOJAHYIO cpety. COOTBETCTBEHHO Jt00ast mpupoaHas cucrema (Obl-
THE) IPECTABIISIET COOOM CIIONCTOE MHOXKECTBO CpeJl pa3HON OTHOPOAHOCTH, TIO-
TpyXEHHBIX IPYT B Apyra 1o Ty «Marpmkm» (1.4). HeomHopogHOCTE B IIIOT-
HOCTHU BJIMSIET Ha TeMIlepaTypy. YKazaHHble 00bEMBI 0OOCHOBBIBAIOT U UEJIOBE-
YeCKHe XapaKTepUCTUKHN OpraHoB, KieTok. Hano monarate, uro npu apyrux t=0
BO3HHMKAIOT BCE MHOIO0Opa3ue KBAHTOBAHHBIX OOBEMHBIX XaPAKTEPUCTUK B 00b-
€KTHUBHBIX CETSIX OT 3(PUPUHOK B MUKPOOPraHU3Max 10 KBAHTOBAHHBIX CTPYKTYP
camoil BeeneHnou.

4. SJHEPTUA IJIOTHOCTH

Kon Omuma 4/0,(5)-10%t =..; (0,27301...t=—2); (0,48549...t=—1);
(0,8633...t=0); (1,5352...t =1); (2,7301...t=2;...). Jlamee MEHSCTCS TOJIBKO Mac-
mrrad 101874 1=¢".

YerépTas cTpoka Tadanibl 4.4(1=4) ycTaHaBIMBACT MEpy TEMIIEPATYp I0-
CPEIICTBOM KOPEHHOT'O aHAJIN3a TUIOTHOCTH (DOPM U «OJICSTHHS CTEPIKHS )KUBBIMU
dopmamu (puc. 5.3).Crpoka 4 tabi. 4.4 rOBOPUT O TOM, YTO JJIs IIPOLIEcca Io-
Jy4eHUs TeMIIepaTyphl HJI€aTbHOTO MOJIAPHOTO 00bEMA B HAYKE UMEETCS CIIEy-
rorast GopMyia MOJIEKYJISIpHO-KHHETHUECKOH Teopuw (5.13).

[Tepudepus A6CRJ'IIOTa
1500°K -

1000°K -

500°K |-

0,036°C 27}
: .

I |
0,00366°C 0,366°C}-36,6°C

,66°C 366°C
pose 24y

Puc. 5.3. CTpykTypa ynjiorHe-

. o
HMS MEHTATPAMM H €€ IIKAJIbI 100°K |
TeMIEPATyp, NOCTPOEHHbIE HA 10°K
uppanuoHaaLHoi ocose 0,(5) ®
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B neit cornacHo 3akony «30» (5.12) unu ABorazpo N, npu OJUHAKOBBIX JIaB-
JIEHUs TJIOTHOCTU p U Temneparypbl T monu (mo KenbBuHY) Bcex ra3oB 3aHu-
MaroT OJIMHAKOBBIA MOJISIpHBIN 00BEM V;, (Tabi. 5.4):
pViu = RT = kN,4T, the

k — koHnctanTa Bonbiimana

53

(5.13)

— ecTh YIUIOTHeHU eauHupl 1+ ¢? (puc 1.8).

R =k - Ny,=0,85410; R= 0,8314, uzBecTHas MOJsIpHAs Ta30Basi MOCTOSHHASI.
N, — yrounéHHas nocrosHHas Asoraupo, papHas ¢-10%* = 0,618 ... 10%4;
Kopenp 4eTBEpTOIi cTETIeHH (OTepaTop ayxa) BBISIBUI U3 KBAHTOBAHHOM OTHO-
POIHOM Cpe/bl CTEPIKHEBOW OCTOB KBAaHTOBAHHBIX TEMIIEPATYP, TEILIOBYIO (IIy-
XOBHYI0) OCHOBY M€p.
®opmyna 5.13 onpenensiercs Tada. 5.5, rae Ty manum 6e3 mokposa npu t = 0.
Pesynbrat coorBeTcTBYeT noctostHHou Mepe Ty= 273,012°K — B Tabm. 5.5:

P Vm

k Nao
v’ p — sHeprus gasieHus GOpM IIpH HOPME P, = % Ha MOJICKYIIY;,

p.Viy = (0,(5)109)Y* = Ty°K = ,,...

(5.14)

Vm

v' V,,— KBaHTOBaHHBIA MOJSAPHBIM 00BbEM, IPH HOPME Ha MOJIEKYTy Vi = -,

Ny

v To= p,, * Vy — HOpMHpOBaHHas TeMIiepaTypa 6e3 HoKpoBoB 10/2-cUCTEMBI.
[Tokposa t =10 marot Temneparypy tasaus apaa To= 273,01208...°K = 0°C.
B tabaune 5.5 noctpoens! 4 (a3bl 3BOMIOLIUOHHOTO pa3BUTHUS CTEPKHS AOCO-
mota (puc. 1.6) cornacuo 4 ctpoku tadn. 4.4.

Tabmuma 5.5

TemnepaTypHblil rpajueHT cOCTOSIHUH 0MHOPOAHBIX cpell EEE Ha pa3nbix
CTYNeHsIX pa3BUTHA cTepxkHsa Adcomora (T°K) = (0, (5)-10% [)1/*

Crynenu oktaB | @aza | @aza II @aza [II @Paza V=0
tij ot 1 ty) ts; ty ty;

tig =21...24 153525,97 273012,08 485491,771 863340,021
tis=17...20 15352,597 27301,208 48549,1771 86334,0021
tia=13...16 1535,2597 2730,1208 4854,91771 8633,40021
tiz=9...12 153,52 597 273,01208°* | 485,491771 863,340021
tip=5...8 15,3525978 27,301208 48,5491771 86,3340021
tii=1...4 1,53525978 2,7301208 4,85491771 8,63340021

Ilpumeuanue . Ioe6un Xavoa1 OTKPBLT KpaCHOE CMEIICHHE, KOTOPOE CBSA3BIBAIOT ¢ pasde-
raHueM TaJlakTuK. MIM crenan BBIBOJ O pacliMpeHuun npoctpancTBa Beenennoiut. [loareep-
XKJIECHHUE MPUIIO C OTKpbITUEM Aphno Ilenszuacom u Podepmom Bunbvconom U30TPOIHOTO

S[locrosinnas Bonbnmana (K) — orHomenue yaupepcansHoii TA30OBOM nocrosauoii k YUCITY
ABOT'AJIPO, pasroe 1,381:10% mkoyneit na rpanyc Kenbsuna. Koncranra Bosnsimana paccmarpu-
BAeTCs HAMH KaK €CTECTBEHHAasl KBAHTOBAs Mepa YIUIOTHEHHS BEIIECTBA, IS TOJIYYSHHUS XOJIO0JHOTO
CHHTe3a — TIOBbIIIeHKs kBaHTa Temneparypsl (K = 1+¢2?= 1,3819...) Ha CBOEM COOTBETCTBYIOIIEM

UEPAPXUUECKOM YPOBHE.

%*Bo BcéM TeMIIepaTypHOM JHANa30He CyIIECTBYET OJIHA TOUKA IUIABJICHHUS KPUCTAILIOB JIbJA B KPH-
CTAJLTMYECKYIO BOLY, MMEIOIIYIO CAMYIO BBICOKYIO TEIIIOEMKOCTS, ONpeienseMylo 3HadeHreM 103 s
0,00366, MTO3BOJISAIONTYIO OCYIIECTBUTE IEPEXO]T OT JIbJa K BOJAE ¢ MAaKCUMAJIBHON TUIOTHOCTBIO TIPH

3,66 rpamycoB Llenbcus.
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OJIHOPOJIHOTO «PEIMKTOBOrO» M3JIydeHus (¢ JAJAMHON BONMH 7 cM, ¢ Temmeparypoii 2,7°K),
npeackazaHHoro I.A. I'amoevim u Mot Imo noayyuau meopemuuecku ¢ mao.. 5.5.

Mpb1 ogo06HBI AOCOJIIOTY, M €CJIM Mbl BBIpALIEHBl U KUBEM B aTtMmocdepe
3emuid, TO UMEEM JIOMOJIHUTENbHBIE TellecHble mokpoBa 10/2-i cucTeMsbl, KOTO-
pbI€ U pa3BUBAET HAIll BBIBEPHYTHIM HAaM3HAHKY AOCOIIIOT.

Harm 6uosnorudyeckue CTpyKTYphI IOCTPOSHBI Ha BOJIHO-KOJUIOMAHON Cpeie U
UMEIOT CBOM «OAekab» 10/2-11 cucTeMbl TeJIECHOTO MUpa (MOJIEKYJISIpHbIE, Kile-
TOYHbIE, OpPraHHbIC, OPTaHU3MEHHBIE).

[ToaTomy 11€51ec000pa3HO 334aTh BOMPOC: «A KaKoBa K€ TeMIiepaTypa yeioBe-
yeckoro tena (Ty)?» AOCONIOT BEIBEPHYJI HAM3HAHKY BCE CBOM BHY CTPYKTYpBI.
Ecnu «penukroBas» BHy Temneparypa o0bexToB 1o KensBuny (Ta0:1.5.5) paBHa
2,73012°K, To e€ Bue Temmniepatypa unsepcus pasHa 0,3663°K. Ho >xuBas BoHO-
KOJUTOMIHAs cpesia HauuHaeTcs ¢ remneparypsl 273°K. To keanmosannas conps-
x€HHas ¢ Helt BHe cpeoa cmewena na 2 nopaoxa 0,003662841.00nako mwt co-
cmoum u3 800vl. Tocoa 35B OOpPATHYIO BEJIMUMHY TeMmmepaTypbl BOAbl Tapco =
273,012 na mepexoje IbJa B )KUIKOCTh U yMHOXUB €€ Ha kuBoi 10/2-i1 mokpoB
(omestHYs) YETHIPEX YPOBHEH uepapxuu 10%, momyduM TeMIeparypsl 4eIoBeKa:

Tymr— =L =1 _3662841°C (5.15)
V0,(5)x®9%1010  “/0,(5)x10=6  0,027301208

[Tokxazarenb CTENEHU MOXKET OBITh U IPYTHM, KOTJ]a PACCUUTHIBAETCS HOPMAaJIb-
Has TeMIeparypa o0beKTa ¢ ApyruMHU MoKpoBamu. V3BecTeH crocod peryaupo-
BaHMs TEMIEPATYpPHI IMUETAMU B YJIbE€, TEPMUTAMHU B TEPMUTHUKAX... [Ipupona
BKJIFOYAET U APYTrHe CIOCOObI COXPaHEHUS )KU3HU — CONEHOCTD, IUIOTHOCTH U T. 1.

OnHako, Temneparypa TassHud Jibaa npuHsTa 3a 0°C, ¥, MEHsIsl CTeNEHb I0T-
HOCTH cpeJibl OKpy Karoriero mupa (3.19) B Buie OTKIIOHSHHH, ONIpeeIsieM TEM-
TmepaTypy U3 ypaBHeHHs 4eTBEPTOi ctpokn [ = ¢!

T°K = (0, (5) X ¢! x 10¥4)1/4 e (5.16)
=10,(5) X P*2 x 1010 = 347°K = +74°C

=10,(5) x P*1 x 1010 = 308°K = +35°C

=10, (5) X ®*+1/2 x 1010 = 290°K = +17°C

=10,(5) x P x 1010 =273°K = 0°C

=1/0,(5) x ®~1/2 x 1010 = 257°K = —16°C

2 =1/0,(5) x ®1x 1010 = 242°K = —31°C
v T, =430,(5) x ®2x 1010 = 214°K = —58°C.

- Y — CTeleHb 00pacTaHUs KOCMHUYECKOTO CTEP)KHS KBAHTOBAHHOM MEpapXUeH
dbopmM, TO ecTb 0OpacTaHUe BCIIOMOTATENbHBIM «OJESHHEM». DTO BIUSHUE
TKaHel, aTMoc(ep, TbIXaHUs JIECOB, OOJOT, pyUbEB, PEK, 03€P, OKEAHOB...

- 0,(5) — crepkenn, kBaHTOBaHHBIN «30» B MIAPOBBIX CTPYKTYypax;

- (¢ — 3HAYCHHE KUBBIX TAPMOHUYHBIX ITOJICH, pa3BUBAIOIIUXCS Ha KBAHTOBAH-
HOM cTeprkHe [Ipupoasl, corinacHo ypaBHeHUsM (5.15);

- t;j — CTeneHb KBAaHTOBAHHOM |-0ii 10/2-ii OKTaBbI C €€ I-bIM 3JIEMEHTOM;

- 1/4 — crenenn NpOsIBICHMS CBOOOIHOM SHEPTUU TEIlIa, TEMIIEPATYPhI;

[+8)

[+5)

[«5)

[+5)

DN NN N W
o R B B B Bl
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Oomien3BecTHOM Gopmytbl (5.13) yrounsitorest mapamerpamu (5.14...5.16) u
UCIIOJIb30BaHbl TPHU pacuére KaueCTBEHHO-KOJUYECTBEHHOTO KBAHTOBAHMUS
(KKK) temneparyp 1o 3aK0OHy TepMOAMHAMUKH 1pH i = 1 (Tabi. 5.5).

CpaBHUBasi TEOPETHUECKOE M U3MEPEHHOE 3HAUCHUSI KOHCTAHT, HMEEM:

kT =1,3819...x10723x273,012...=
1,3807(+5)10723x273,15.~ 3,77x107%1

Ynpyras cpena ypoBHSI COOTBETCTBYET JIyUHCTON TOMEOIIaTUH

3,77x0,618...~ 7/3 (ctpoka 7T1ab:. 4.4).

3HaueHHE TEMIIEPaTypbl «PEIUKTOBOIO» H3IYYEHHs] TO3BOJMIO (U3UKaAM
YCTaHOBUTH CKOPOCTh JIBIDKCHHSI COTHEUHON cUCTeMbl 220 KM/C BOKPYT pyKaBa
TaJIaKTUKH U CKOPOCTh JBIDKEHUS TanakTuku 500 KM/C OTHOCUTETBHO «PETHKTO-
Boro» (pona. Touka tyo= 0 (Tabm. 5.5) COOTBETCTBYET HYJIEBOMY (HaAuanbHOMY)
YPOBHIO OBITUSI U HEOBITHUS, C KOTOPOTO HAYMHAET Pa3BUBATHCS J1I00ast OOLUTHOCTh
J1r000r0 KOPEHHOTO YPOBHS AOCOJIOT, HapallliBasi CBOM YCJIOBHUS )KM3HU B CBOEM
KOTJI€ OBITHSI.

Hanpumep, ¢ 3roro MmomeHTa AGCOJIOT Pa3BUBAET CBOIO CBETOHOCHYIO 0a3y
3BE37, cTporo cienys B (papBarepe «3010Toro otHowmeHus» u 10/2-i cuctembl
(tabu. 4.2), HaunHas ¢ nepBoit ¢popmsl (2.10). CBeToHOCHBIE 3BE31bI (pa3m. 3.6)
CIIOCOOHBI TTPOM3BOJIUTH aTOMApPHBIA CHHTE3 XUMUYECKUX 3JeMeHTOB. [lanee B
3BE3[1aX U3 3TUX AJIEMEHTOB, 10 00pa3y U NoJ100MI0 (KaKk B MAaTEPUHCKOM UpEBE),
KBAHTYIOTCSI M Pa3BUBAIOTCS JIETH 3BE3M, TO €CTh TuTaHeThl. [1o qocTxkeHnn Kpu-
TUYECKONM Mephbl 3HEPruM (MOHU3AIMHU, YNPYTOCTH) AWUTS BbIOpACHIBAETCS W3
3BE3HOTO YPEBA C XOPOIIINM 3aMaCOM POIUTENHCKON HCTOPHUH (TIIOTHOCTH, TEM-
nepaTypsbl, TeMrepamenTa). Tepsas poaAuTeNbCKOe TEIJI0 0 HEKOTOPOTO YPOBHS,
HO OCTaBasiCh PSIOM, MOAJIEP>KUBAIOTCS TETJIOM POJIUTEINSI, CO3Jal0T CBOIO HEP-
TUr0°° 171 oOpalenys B 38€31y. [lapaienbHo IaHeTa IPOXOAUT MUHEPATILHYIO
HBOJIIOLIUIO CO3HAHUS.

[Toctenenno, mpogokasi HAaKaIIMBaTh CBOIO COOCTBEHHYIO HCTOPHIO (aHaJIo-
TMYHO TPOIECCY CaMOOOY4YeHHMsI), TUIAHEThl HAaOWPalOT CBOK KPUTUUYECKYIO
Maccy, MIOTHOCTb, aTMOC(EPY U, COOTBETCTBEHHO, TEMIIEpaTypy BHYTPHU M Ha
MOBEPXHOCTH, cO BpemeHeM dopmupysi Hoochepy. B Touke t; ;=10 Tabm. 5.5
MMEeEeM TeMIIEpATypy IIaHEeTapHOro ypoBHs kuBoi 3emiun 273,01208 °K, uro co-
OTBETCTBYET HaUaly pa3BUTHS KUBOW MOJICKYJSIPHON CTPYKTYPBI BOJIBI U BCETO,
YTO B HEW MOKET pa3BUBAThCA B oprannieckoM Bapuante. Hoocdepa 3emiu siB-
asieTcst GOpMOM CIIOMCTOTO KUBOTO BHY mokpoBa — yHIaMEHTAIbHOTO OCTOBA
(Tabi. 5.5), HOCTPOCHHOTO Ha OCHOBE MEPHI «30JI0TOT0 OTHOIIEHUS», HapaluBa-
fo1ero remmneparypy. Takum oOpazom, AGcotoT B cedbe hopmupyet cede moao0-
HBIE CTPYKTYpHI. Temmeparypa 3emiu co BpeMeHeM OyIeT BO3pacTath 10 Jiora-
pudmuueckoi mkasue (puc. 5.2) 10 KpUTUUECKOW, Ko20a TPOU30iMIET HOBBIN CKa-
YOK — CO3PEBAHME IJIAHETHI 3eMJIsl O COCTOSIHUS 3BE3/Ibl, €CJIN YEJIIOBEUECTBO HE

5% AHAJIOrMYHO, POXKIEHHBIH PEOGEHOK HEKOTOPOE BPEMS BEKMBAET B HOBOM CPEJIE 3a CUET aHTHTEI,
MOJYYEHHBIX OT POAUTENS B MOMEHT YTPOOHOTO pPa3BUTHS WIIM MOJIyYaeMbIX B IEPUOJ KOPMIICHHS
IpyIHBIM MOJIOKOM, HO IIPU 3TOM IIOCTEIIEHHO caM 00y4aeTcs BbIpabaThlBaTh COOCTBEHHBIEC aHTUTENIA
U DHEPIHH. ..
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noryouT eé€, kak Mapcuane noryounu Mapc. Bynyuu 3Be3noi, 3emist cnocooHa
OyIeT «pOAMTH» COOCTBECHHBIX JIeTeH (IIJIaHETHI).

OTOT NpoIECC ECTECTBEHEH, U 3TO HEOOXOIMMO OCO3HABATh HaM — 3€MJISIHAM.

JIro60e nmpoTHBOACHCTBIE (MCKYCCTBEHHOE PAa30rpEeBaHUE WIIM UCKYCCTBEHHOE
OXJIQXKJICHHUE) ATOMY €CTECTBEHHOMY BOJIFOIIMOHHOMY IPOIIECCY CO CTOPOHBI Ye-
JIOBEYECTBA MPUBEAET B JCHCTBUE MOIIHBIE MEXAHU3Mbl ILUIAHETAPHOIO Mac-
mrada, KOTOpble BOCCTAHOBST €CTECTBEHHOE TEUEHHE MPHUPOJHOM HBOIIOLNH,
00 OHA MOAUYMHACTCS €AMHOMY KOCMHUYECKOMY 3aKOHY 3BE3THON SBOJIOIUH —
3AKOHY «30]10M020 OMHOWEHUAY.

Kak pearupoBarh Ha 3TO 3eMHOMY 4esloBeKY? OTBET MPOCT W OJHO3HAYEH:
«Oco3HaTh, NepecTaTh CKUraTh HEPTH U ra3, CMUPUTHCSA U 3BOITIOLUOHUPOBATH
BMecTe ¢ 3eMnéin! [loctenenHo nepeitn Ha aBTOTPOPHBIN pexxum nutanus. Co-
3HATEJIbHO HaOupaTh B cebe, B CBOEM TeJie SHEPruHM pPe30HaHCa, FapMOHUU, H,
noauuHssch Jlyiie, mpeodpa3oBbIBaTh KUBOTHBIE (HOPMBI T€JI B KOCMUYECKUE,
KOTOpbIE CIOCOOHBI TEJIETIOPTUPOBATHCS, COBEPIICHCTBOBATHCA JIJISl KU3HU B
KocmMmoce.

Brnacts Hax Tenom naér yenoseky cBoboay B Kocmoce.

Ho pon kak menoe (rajakTuKu, 3BE3/IbI, TUIAHETHI), HE UMes CBOOOHOM BOJIH,
KaK ¥ 36MHO€ YE€JIOBEYECTBO C HEPA3BUTOM BOJIEBOM CBsA3bl0 Jlymin M Tena, cMme-
niaroTes K nepudepun Mupa, OCThIBAIOT TaM U pacnanaercs 10 3dupa.

5.4.1. Bceo61ue CBsI3M 3BOJIIOIIMHU CO3HAHUA

Jlenun [22] oOpaTiii BHUMaHUE Ha TEOPUIO TTO3HAHUS Maxa U MOJIOKHUTEIBHO
oTMeTus €€ B cBoel pabote. Max (kak ormeuan Jlenun) mucan B 1872 r. o Tom,
YTO 3a7]a4a HAYKHU MOYET COCTOSITh B IIOUCKE CIAEAYIOIIUX CBA3YIOIINUX 3aKOHOB:

1.ccnenoBath CBSI3U MEKY MPEACTABICHUSMU (TICUXOJIOTH).

2.0OTKpBIBAThH CBSI3U MEXIY ONIylIeHUsIMHU ((hr3HKa).

3.Pa3bsicHATH CBA3M MEX OUIYIICHUSAMH U TPEACTaBICHUSIMHU (rcuxodu-
3MKa).

Ecnu ero nepedpaszupoBarb, TO MOXKHO CKa3aTh, YTO OIIYLIEHUS] — HE «CHUM-
BOJIBI BEILICH», a CIIEACTBUE MPSIMOTO B3aUMOICHCTBUSI ’KUBOT'0 00bEKTA C BEIIIBIO.

Ho y denoBeka mosiBjisieTCsi CHMBOJI BEIU — CJI0BO. CJI0BO, B3aUMOJICUCTBYS C
YKUBBIM 00bEKTOM, BBI3BIBACT T€ 7K€ OIIYIIECHUS, YTO U cama Belllb. COBOKYITHOCTh
B3aMMOCBSI3aHHBIX CJIOB MOXHO MPEACTaBUTh KaK KOTHUTOM MPU KOTHUTHBHOM
Bocnpusatuu oopasa (K.B. AHoxun).

Boznaukaer ncuxoduzndeckas monaens [Ipupoasl. YBsa3ath e€ ¢ BbIIECKa3aH-
HBIM TIOMOTaeT MaTeMaTH4YecKuil ananu3 Beex aecsaty BuaoB Mep KKK dopwm, ot-
KPBIBITUXCSI HaM B Tabuuiie 4.4 BCe COCTOSHUS BEIECTBA, OTBIT MPOKUBAHUS KO-
TOPBIX MBI MOKEM BHUMATh, OIIYIIATh, 3aMle4aTiieBaTh, MPEICTABIAThL U BOOOpa-
KaTh.

Bonee Toro, Mbl CHOCOOHBI C X TOMOIIBIO CPABHUBATH, aHAJTM3UPOBATH U TO-
cturathb [Ipupomy ¢ Gosee riry00Koil CTOPOHBI.

Best yactoTHas cTpykTypa 0ObEKTOB, KOTOphIE CYIIECTBYIOT B Mupe B BUje
OKTaB, OTpa)kaeTcs BO BTOPOW cTpoke TaOmuipl 4.4 B BUJIE KOHTHHYYMEPHOTO
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koHTUHYyMa 10/2-#1 cuctembl. Ho cama okTaBa Kak KOHTUHYYM PaCKpBIBAETCS C
TOYKU 3PEHUSI HEIMHEWHBIX CBS3EM criekTpa sHepruu (dyactor) B Tadm. 4.1, 5.1.
Omna packpbIBaeTcs ajee B CTpokax Ta0nuilbl 4.4 1Mo KBAHTOBAHHBIM MEpaM.

DHeprust MPOCTPAHCTBA-BPEMEHH 0 BHJTY JCIUTCS HA MOTEHIMaIbHY0 (BHY)
u kunetnuyeckyto (Bue). [lepexon sHEprun U3 NOTEHIMAIBLHOTO COCTOSIHUS B KU-
HETUYECKOE COCTOSIHME U 00PATHO OMUCHIBAETCS YPAaBHEHUEM:

E-A=hwv=h-v-A rae (5.17)

E - sHeprus aMIUIMTY/bl cTOsiuel mim Gerymieit Bonusl, rae B- A= gq%—3apsn
IPABUTALIM, COCTOSIINN U3 B3aUMOJEHCTBYIOIIETO MPOU3BEAEHU Macc M-m;

A - IUTMHA TPABUTAIMOHHOMN CTOSYEH BOJIHBI (DOPMBI,

v = A/t — ctpykrypa BojHbL, rae 1/t =v, hv=E;

h - xoHcranTa [lnanka, xapakrepusyomas 9M-10 cpeiay, Tlie nepeMenieHue
00BEKTOB IPOUCXOJIUT C 0OTEKAHUEM TUIOTHBIX OOBEKTOB O c(hepaM KpaTHBIM T.

IHoTeHuuaJIbHAS 3HEPIUS €CTh YPABHOBEIIEHHOE HEPABEHCTBO.

[ToTeHIManbHast PHEPTUSL OMpPEAEIIAECT SHEPTUI0 CTOSIYEeH BOJHBI (YACTHUIIBI),
rje ueHTpel Macc Buy u BHe noiis coBnagaroT. CTOS4yr0 BOJHY MOXKHO Pa3HBIMU
CHJIAMH TMPEBPATUTH B OETYIIYIO WM JICTALYIO BOJIHY ITyTEM BBEJIEHUS PACCTOSI-
HUS MEXy lleHTpamu Macc Bay u Bue nons o0nekra (puc. 1.8).

Kunernuyeckasi Heprusi (HEypaBHOBEIICHHOE HEPABEHCTBO) B OTJIMYHUE OT
MOTEHIUAJIbHAS YHEPT U] UMEET JUHAMHUKY. JJMHAMUKa MPOLIECCOB OMPEEAETCS
b u LIC, tanrenuuanbasiMu TC cuitamu 1 cuamu 3arpoca C3 (puc. 1.8).

IosHast JHeprusi 00bEKTa COOTBETCTBYET MX NpoM3BeaeHuIo: E = mv?, rue
Macca naét npenacrasieHue 3apsny (3.4, 3.5).

5.4.2. lmnamuka KKK cBsizeii 3BoJIIOIMH COZHAHHUS.

DHeprus KadecTBa*® (IIIOTHOCTH M Temmeparypa) (Tadmn. 4.4 mpu 1=4) TecHo
CBsI3aHA C KOJUYECTBOM Macchl (Tad:. 4.4 mpu 1=3). IT0 00BSCHSET, HATIPUMED,
M3BECTHBIN (PaKT, 4TO YeM OOJIbIIIE )KMBOTHOE IO Macce, TEM MEHbIIIE TpeOyeTcs
eMy NoTpedIIIeMOl SHEPTUH HAa TPaMM €ro Beca JjIsl 00eCreueHus ero Ku3Heae-
ATEIIBHOCTH. DTOT 3aKOH OTKPHIT B 30-x rogax 20 Beka [21]. Tak, clloH BECUT B
200 000 pa3 Gosbire mbliid, a yeBauBaeT Bcero B 10 000 pa3 Gosnbliie sHEepruw,
MOJIy4aeMoi B BUJI€ KaJIOpUil BMecTe ¢ nuiieit. Terneps oH ctpouTtcs Tabdm. 4.4:

1/2000005~,/10000~ 21. 3nechy/Kong~4/Kaug~ 21. (5.18)

BoiBoa: YUem kpymHee 0O0BEKTHI (B TOM YHCIE U (PUPMBI, KOPIIOpAIUN), TEM
s heKTUBHEE UCTIONB3YETCS TOTpedIsieMass UMU DHEPTHSL.

CornacHo Tabmuiam 4.4 dopmyiia SJKOHOMHUYECKUX CBS3CH MOTpEOJICHHS U
MIPOU3BOJICTBA DPHEPTUU KU3HU UMEET MOCIICIOBATEIHHBIN XapaKTeP aHAIOTHIA.

Ilpeovidywiee konuuecmeo opopmaaem ckaukom nociedyruiee Kauecmeo u
oanee coomeencmeyem emy:.

*~/Konnaectso;~” " /KauecTso ;,4, rae (5.19)

% Tlox KauecTBOM 3/1€Ch TOAPa3yMEBAIOTCS TAPAMETPUYECKUE CBOMCTRA.
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KonmuecTBo; — wucnennas xateropusi OMHOPOHON CPENIbl, ABISIOIIAACS IKEU-
8a/leHmMOM BbIpaXKarollas MacCy HOBOT'O KaueCTBa; 1 -

Jlorema 18. O0 >HepreTH4ecKoii EHHOCTH CeTEBBIX CBA3E>’

Konuuecmeenno-xkauecmeennasn ynepzus 00pa3o06anus Kaxcoo2o ypoeHs: 6
maon. 4.4 no xapakmepy moHKocmu u yc0aemocmu Ha ROPAOOK évluie KoJlu-
YecmeeHHO-KAueCmeeHHOUl IHEPZUU RPEObIOYULe20 YPOBHA.

OTcrojila MOXKHO, HaIpUMep, MOHAThH 32 CYET Yero 00pa3yeTcsi IKOHOMUS T0-
TpeOIAEMBIX PECYPCOB>S, KaueCTBO XapaKTEpPHU3YIONIEe TOMEOIATUIO, Ka4eCTBO
QITOPUTMOB TOJICO3HAHUS, BIUsHUE 00Jiee BHICOKMX YacTOT, KOTOpbIe HE0OXO-
JTUMO BBI3bIBATh U3 ITyOWH Ha TOBEPXHOCTH TeJa MyTEM Ha00pa TOHKUX YHEPTUH.

OTKpBIBaETCS MPUHIINI, TTOMOTAOUK chopMyarupoBaTh, nomumo (5.19), u
JIPYTUE 3aKOHBI B3aUMOJICHCTBUS COMMOCTABUMBIX YPOBHEN U OTKPBITH LIEJIBINA PSIT
HOBBIX 3aKOHOMEPHOCTEH, KOTOphIE HE OB U3BECTHBI HAYKE.

DOTOT NPUHLMN BBITOJHIETCA U JIJI1 KPOLIEYHON OaKkTepuu, U JJisi OOJIBIIOTO
KHUTAa, U JIJI1 OTPOMHOM CEKBOWM. .. OH TOAUTCA U 111 OpTaHU3alliX TPOU3BOJCTBA
U pealin3alyi KaKou-1100 IpoIyKIHUH.

Takum 00pa3oM, pa3HbIM KQU€CTBEHHbBIC U KOJTUYECTBEHHBIC XapPAKTEPUCTUKHI
[Tpupona ynomo6isier eAIMHONM KBAHTOBAHHOW MEPOH, YTO XapaKTEpPHO U I KOH-
TEKCTHOTO HMCYMCIIEHUS CMBICIOB. CTaHOBHUTCS OUYEBHUIHBIM, KaKUM OO0pa3zom
CTPOUTCS aNTOPUTM PopMUpOBaHUsI HOOCPEPDI, Chepbl EAMHOTO PABHOBEIUKOTO
pasyMa 36eMHOI'O U KOCMUYECKOI'0 «OAECSHUS» JUUI IPUBEACHHBIX YPOBHEU Opra-
Hu3auuu Marepuu B KKK BbIpaBHEHHBIM OTHOIIEHUSAM.

AKTHBHAsl SHEPTUs MHOXECTBEHHON TUHAMHKHU >KU3HH HU3a COMOCTAaBHMA C
MacCOBOM MHEPTHOM PHEpruei >KU3HU Bepxa. YPOBEHb KOJIJIEKTUBHOTO Oecco-
3HATEJIBHOTO — CTPOKA T = 6 B Ta0JI. 4.4 — UMeeT MOBBIIICHHBIN HEU3PACX010BaH-
HBIM KBaHT sHeprun. Ho ¢ 3Toro MoMeHTa cereBasi Mmacca TapMOHUYHBIX (HOpM
(cetu ceTeil) HAUMHAET BMEIIMBATHCS B MPOIIECC YIIPABICHUS BEPXHUMH dHEPTH-
SAMH.

Kpowme toro, cama IIpupona, mogauMas 4acToTy SHEPTur 00bEKTOB, TOMOTAET
YeJIOBEKY OCBamBaTh 00Jiee BHICOKME YaCTOThI, 1 HEOOBIYHBIE COCTOSIHUSI CO3HA-
Hus. CereBasi macca, HapabOTaB AJTOPUTMBI CO3HAHUS KOJUICKTUBHOM >KH3HHU,
BIUIOTH JO IOACO3HATEIBbHOTO YPOBHS, OBJIAJEBAET SHEPTrUEN BEpXa, HAXOIHUT
HYHBI aJITOPUTM YIIPABJICHUS U BBIIBUTAET CBOMX YIPABIICHIIEB JI0 OBJIAJICHUS
cBoeil BHy 1 BHe sHepruen KoyuieKTuBa, NOAAEPKUBas UX CBOCH CETEBOM CUIIOMN.

5.4.3. Temneparyphubie®® cBA3H IBOJIOLUH COSHAHMSI

Cnenaem ju1s mpumepa 0osiee moapoOHbIN aHamu3 Tadi. 4.4, cpaBHUBas Xapak-
tepuctuku KKK mep mepexomoB oT ypoBHS 00bEMHOCTU K JIPYrOMYy YPOBHIO

57 O‘ICBI/I,I[HO, 4qTo BHCpFeTquCKOfI OEHHOCTBIO O6J'Ia):[aIOT HC TOJIBKO MHUIICBBIC IPOAYKTHI, HO U JItO-
OBl ceTeBbIE CTPYKTYPbI, BKJIFOYasd CBCPX-CO-3HAHUEC, CO-3HAHNUC U TOA-CO-3HAHUC.

58 ... 3a cuéT OOJIBIIEro Ka4eCTBa M MEHBIIET0 KOJIMYECTBA. . .

% Cornacno ¢opmye (5.15) Temneparypa aTMOcEpBI 3aBUCUT OT IIIOTHOCTH CPEJIbl, €€ CJIOUCTOCTH,
KOTOpasi MCHSETCS B PE3YJIbTATe ICATSIILHOCTH YeJIOBeKa. DTO JIeIaeT MOHATHBIM KaTaCTPO(PUUECKYIO
OMMUOOYHOCTh YHUYTOXKECHUS JIECOB, CKUTAHHE Ta3a, He()TH, BBIOPOCOB M3 JIBIMOBBIX TPYO Mpepusi-
THH, aBTOMOOMJIEH, caMOJIETOB, pakeT, OTXOI0B M MycOpa Ha 3eMITI0, B MOPSI M OKCaHHI. ... BEIOpOCcOB
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TUTOTHOCTH, CJIEICTBUEM KOTOPOH siBisieTcst TeMieparypa. Cama 1o cebe 6ecko-
HEYHAas 9acTOTa BOJH HYJIEBOM aMIUIMTYABI HE JacT BBICOKUX TEMIEpaTyp, HO
MHO>KECTBEHHAsI JUHAMHUKA aKTUBHOCTA MOYKET TOJIBKO MOXOAWTHh Ha bombImoit
B3PHIB.

TemmepaTypa moaHuMaercsi TaM, I/ie IJIOTHOCTh B 00bEéMe NMpeBbINIAET
Hopmy (5.13, 5.14).

Tak 3BoJIIOLUS CO3HAHMSA, €€ MAaTEPHUs 3apOXKIATUCHh MTOCTETIEHHO Ha JTyXOB-
HO OCHOBE orepaTopamu ayxa. [[is HaXxokIeHus: TeMIepaTypbl Mbl H3BICKAEM
KOpeHb deTBEPTON creneHH (5.15).JlyXoBHAs SBONIOIMS 3aIyCTHJIA MPOIECC
napsoopm  0°K ... 3000°K, nabmromaem 3BE3aHYyI0 3BOMmonuio  2500°K ...
50000°K, munepanbshyto sBomoruio 15°K. .. 4000°K, opranuyeckyro 3BOJIOIHUIO
93°K ... 350°K, a myxoBHas 3BOIOIUS CO3HAHUS TpeOYyeT BIACTH HaJ roJioTpa-
¢ueil Tena 1 )KU3HU NIPH J1000 TeMiieparype.

[Tpupona co31aéT cBOM T€ WM UHbIE HEOOXOJUMBIE U JOCTATOYHBIEC YCIOBHS
U3HU (TIOKPOBA), B KOTOPBIX OOBEKTHI aJallTUPYIOTCS.

[Tonnmast anropuT™ U3MEHEHHSI TEMIIEPATYPHI, JIETKO, TOMUMO U3BECTHBIX Me-
TOJIOB, pa3paboTaTh NPUPOJHBIN CIIOCOO PETYIUPOBAHUS TEMIIEPATYPHI IUIAHETHI,
HaIpUMep, 3a CUET pa3BUTHS JIECHOTO MOKPOBA, MOHUTOPHHTA U BBI30BA IO IEH
B COOTBETCTBYIOIIMX 30HAX M IepepacrpeesieHue BIaKHOCTH 1o mianere. Co-
BPEMEHHOE COCTOSIHHUE IETKUX» TIAHEThI — 3TO aHOMaJIbHOE SIBJICHUE.

Tak, 00benMHEHHOE 3HAHHEM YE€I0BEYECTBO, OCO3HABAS AHAJIOTHUIO MPOKUBA-
€MBIX COOBITUH, PETYIHUPYS UX 3HAUMMOCTb, CIOCOOHO HOPMAJIU30BaATh OOIYIO
TEeMIIepaTypy IJIaHEThl U OCTAHOBUTH HAapacTalOIIMA 3P(PEKT riodarIbHOro Mo-
TEIUICHUs, YPAaBHOBECUTh KOJI€OaHMs BIAQXKHOCTH Ha BCEU IJIAaHETE, PEryjupys

noHM3anuoo Bo3ayxa. Ilepas (asza co3pena — HAUMHAETCS POXKIACHHE BTOPOIA
da3bl Tab. 4.4.

5.5. CIIEKTP IIVTA3MbI

Kon  Opnuna i/O, (4)-10%t[....; (0,3385...t=—2); (0,53649...t=—1);
(0,85028...t=0); (1,3476...t =1); (2,1358...t =2;)... [lanee MeHsIeTCS TOJIBKO Mac-
mrad 101t/ 1=1, xoms eosmoorcnvr u Opyeue sapuanmer KKK npu 1£1.

KopeHnb mstoit cTernenn (ormepaTop Ayxa) BBISBHI POXKICHUE CETH KBAaHTOBAH-
HOM TUTa3Mbl — BHOBb HapOXKJIEHHBIX O0ECCO3HATENBHBIX, CO3JAaHHBIX 110 3TAJIOHY
pOIIUTENST HACIEICTBEHHBIX (hOPM.

B kontekcTe Mupa Bce 00BEKTHI JACTATCS HA nEPeUYHble, KOTOPHIM HEO0XO0-
JTUMO CO3PETh JJIS POKIEHUS ceOe MOJOOHBIX U BTOPUYHBIX 00HEKTOB. Bmopuu-
Hble 00BEKTHI U3HAYATILHO HE 3PEIIBIC TI0 OMHOULIeHUIO K TICPBUYHBIM 00BEKTaM.

OT HUX ¥ HAOUPAIOT OMBIT co3peBaHus. OKeaHbI 3pEIBbIX YCTONYMBBIX MOJIC-
KYyJ1, aTOMOB, DJIEMEHTOB POXKIIAIOT 8MopuiHbie OOBEKTHI 0 CBOEMY dTalloHy. Ka-
3aJI0Ch OBI, COBEPIIICHCTBOBAHUIO YeJIOBEKAa HET Tpeaena. Bee pa3BHUTHIE JTHOIU
CTIOCOOHBI CTaTh KOCMUYHBIMU U BJIaJIes] CBOUM TEJIOM yXOJUTh XHUTh B KocMoc.

SMOIIMH, HETATUBHBIX MBICTIEH. .. DTO IeJaeT MOHATHBIM BCIO KaTaCTPO(UIHOCTh BOZHUKHOBEHHSI aBa-
pUil Ha IpeaNpPUATHIX, HAa TAHKEpaxX NMpH HEPTIHBIX U MHBIX ITEPEBO3KAaX.
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Korpaa-to Tak u 6b110, HO TOTEPS 3HAHUH, JICHb UHEPTHOU MaTepUu, TPYTHOCTU
3eMHOM >KM3HU HAPYIIWIN 3Ty MPOIEAYPY, UCKa3WIU MyTh BOCIUTAHUS U 00pa-
30BaHMs yenoBeka. OH cTai 1erpaiupoBaTh.

Ilsitasi cTpoka Ta6aunbl 4.4 (t=5) ycraHaBJIMBacT MEPYy IUIa3Mbl — YPOBHS

KKK smopuunwix o6wvexmos — 5/ 0, (4)10%t . re | — oTKIIOHEHHE OT HOPM 3a4a-
TS, BOCIIUTaHUS U 00pa3oBaHus — 3akoHOB [Ipupoapl. Ilnazma poxkmaercs kak
M30BITOYHBIN OOBEKT M3 HACKHIIIEHHOTO CO00M SHEPTUH OJHOTO BUTKA POIUTEIS
IIyTEM TMOJISPU3ALMNH CO-LIEHTPA BOCIIPOU3BOAUMOM KIIETKHU.

[IsTast cTpoka B 3TOM CMBICTIE TTO00HA MEPBOM CTPOKE.

[Ipormecc poxacHUS IJIA3MBI—TO CBOEOOpa3HOE 3apokacHue ceMsH. OHH
JIOJKHBI TIOMACTh B IJIOAOTBOPHYIO MOYBY. DTO €CTh NPOLIECC PA3MHOKEHUS 00b-
eKTaMu ce0e TT0I00HBIX CTPYKTYP COTJIACHO CBOEMY 3TalloHY. CeMsi BOBHUKAET C
pocToM 3penocTr 00bekToB. [Ipr MX U30BITOYHOH MIIOTHOCTH (TEMITEPATYypPhI),
TEMIIEPAMEHTA Pa3BUBAIOTCS MOPOKIEHHBIE MU 3HEPruu. Bo3HUKAOT pa3nny-
HBIC MICUXUYCCKHE M3ITyUCHHUS TAKXKe B BUJC 3apOXKICHHS 11a3M (OecCBsI3aHHBIC
(dbopMBbI, IMOIIMH, 3BYKH, )KECTHI, CIIOBA, PEUH, JCHCTBUSA).

Bropuunsie (opmMbl UMEIOT HU3KYIO SHEPIHIO, HO 00Jiee BHICOKYIO YCTONYH-
BYIO TOHKYIO OpraHH3alHI0. DHEPTHs HA KaXJOM YPOBHE HE€PAPXUU CTPYKTYpH-
pyercs Ha ocHoBe KKK (popm o Mmepe ymeHbIIeHUS! SHEPTUU CBOOOIbI U YBEIU-
YEHUSI HOBBIX 3aIIPOCOB KOJUIEKTUBHOI'O B3aUMOJIEHCTBHUS, II€¢ TOHKOE KAaYECTBO
CBSI3aHO C 00Jie€ BBICOKMM U Pa3HOOOPa3HBIM ONTUMAJIBHBIM KOJTUYECTBOM.

OnuH 00BEKT — OJJHO Ka4eCTBO, J1Ba 0OBEKTA — YK€ JiBa KauecTBa, TpH... Ma-
TEeMaTUYECKU OMUCATh ATO €AMHCTBO Ka4eCTBAa U KOJIMYECTBA MO3BOJISIET «HpU-
POOHAA MameMamuKa.

Kaxxapiii Bua ¢popmbl co3maét cede moj00HbIC SJIEMEHTHI JIyYIIero KauecTBa.

MpbI 3HaeM Kak CTBOJIOBasi KJIETKA, MOMaaasi B TOT WM MHOW OpraH, mpuoope-
TaeT COOTBETCTBYIOILYIO CHEIUATU3AINIO 10 MECTY U BPEMEHU JIAaHHOTO OpraHa.
Tak, eciiu oHa TomaiaeT B JETOPOAHBINA OpraH, To MpruoOpeTaeT GyHKIIUIO I1JI0-
JIUTh CEMEHa, CriepMy... Kaoicowili cneyuanu3upo8anHulll HanjiacmoBaHHbli U-
MoK chupanu eoupaem 8 cedsi UHOYKMUBHO BCIO 20102DAMMY OAHHO20 0p2a-
HU3Ma.

Onnako OJIMKHEE OKPYKEHUE HAaBOJMUTCS sIpue, a fajibHee (00Jblloe BUAUTCS
Ha PacCTOSIHUM) — cabee 00ecTeurBal0T KaYeCTBEHHYIO CIICIIMATN3aI|I0 BU/IA.

Ha nanHoM ypoBHe (T = 5) co3peBiue ceMeHa COOBITHI MOI0OOHOTO MHOXKE-
CTBa BUTKOB BbIOpAchIBatoTCsi BO BHe Mup, 4T00BI OTUIOAOTBOPUTE COOOM TOTO-
BYIO «IIOYBY» TaM, rje cOPMHUPOBAH 3aMpOoC IJisi JAHHOTO OIJI0IOTBOPEHHSI.

Cpenu 3TOro MHOKECTBA BO3HUKAET KOHKYPEHIIUS KaK urpa npupoasl. Co3Ha-
HUE TUIa3Mbl (CO3HAHWE HOBOW AyIW) emié He HapaOOTaHO, HO OHO YXe CTpe-
MHTBCA K CBOEU peanm3aunu. K TaHHOM KOCMUYECKON CTPYKTypE OTLA IpHUpac-
TaeT HOBasl CTPYKTypa MaTepu B COOTBETCTBUHU C HOBBIMH YCIOBUSIMHU U 3aIpo-
CaMH.

OOHOBPEMEHHO B HOBYIO KM3Hb BKJIIOYAETCS cTapas Aylla JJIs pealn3aluu
CBOMX 33/1a4 U JJIsI IOCTUKEHUSI HOBBIX aJITOPUTMOB IMOBEJICHUS.

5.6. AJITOPUMBI IIOBEJIEHUSA
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Kon Omuma pasen 4/0,(3)- 10%tl...;(0,2633...t=—3); (0,3865...t=—2);
(0,5673...t=—1); (0,8326...t=0); (1,2222...t=1); (1,7939...t=2); (2,6331...t
=3)... Jlanee mensterca Tonmpko MacmTab 1061 =1 wwu no sanpocy gopm
cpeobl.

Kopens miectoii crenenu (oneparop ayxa) BbISBII KyOUUYECKYI0 OCHOBY (Gop-
MOOOpa30BaHUs OAHOPOJIHBIX KOJUIEKTUBHBIX 0€CCO3HATEIbHBIX Cpell 6-TUBUIOB
B 10/2-ii cpege. DTo0 Takke XapaKTEPUCTUKH KOIMUYECTBEHHOTO 3aIOJIHEHMS
KBAaHTOBAaHHBIMU (DOpMaMK KBAaHTOBAHHBIX (OPM.

IlecTas cTpoka Ta6anubl 4.4 (1=6) moka3bpIBaeT KOJJICKTUBHBIN Oecco3Ha-
TEJIbHBIM YPOBEHb PA3BUTHS COOOPHBIX (DOPM HA KAXKJIOM HOBOM UEPAPXUUECKOM
YpPOBHE. DTO TOJINA, NIETCKAN CaJl, YYCHUKN HAYaJIbHOU WIKOJIbI, IJI€ OHU COBEP-
HICHCTBYIOTCS B KOJUIEKTUBE, YTOOBI 00pECTU HABBIKU U CTaTh 3JIEMEHTOM HOBOTO
kauectBa (puc. 2.2B). Tenepp, ¢ MOHMKEHUEM SHEPTUU CBSI3U, SJIEMEHTHI TPYII-
NUPYIOTCA B O€CCO3HATENBHBIE KOJUIEKTUBHBIE ancamMOu .,

B Oynymiem emé npecTouT uccieaoBaTh TUHAMUKY U3MEHEHUN U Pa3BUTHUS
Mep, COCTABIISIIOIINE OCOOEHHOCTH YHEPreTUYECKUX YpOoBHsIX. Kaxknplil ypoBEeHb
MMEET WY PUOOPETAET CBOIO COOCTBEHHYIO CTPYKTYPY, BCTpanuBas ce0si Ha CBOE
MECTO Ha OECKOHEYHOW KBaHTOBAHHOM OCH MPO(eCCUOHATBHBIX BO3MOXKHOCTEH.
[1o o1ieHKEe UTOrOB OOYUEHHUSI OTIPEAEIISIOTCS JTOKAJIbHBIE U TJI00AIbHBIE LETHN pa3-
BUTHUS JIMYHOCTU. Ha OCHOBE YHHBEpPCaIbHOTO NMPUHIUIIA OPTAHU3ALUU TIPOIIEC-
COB MIPEJIONKEHO JECATUCIONHOE TTPEACTABICHUE CUCTEMbI O0yUCHUSI.

YenoBek — NEUCTBUTENBHO PE3YJbTAT 3BOJIOLHUOHHBIX Ipouecca Mupa, ero
NpeAbIIyIIUI YPOBEHb CETEBOr0 XapaKTepa IIa3Mbl CTPOUJICS HA UH/IUBUyallb-
HOU OCHOBE, T/I€ KaXK/IbIM 3JIEMEHT MOHU3ALIMU OPTaHUYECKOU MATEPUHU, HAKAUEH-
HBIN SHEPTHEH, CTAHOBUTCS HE3aBUCUMBIM B 000CO0IISIETCS, OTAAISIETCS, OCTaBa-
ACh C pOOUTENSIMU MpU DM-M B3aUMOJEHCTBUU UJIN OTAAJISASCH.

Oroka MIPH B3aMMOJIEWCTBUY TINIA3MbI CYObEKTa B HAIPaBJICHUH 00bhEeKTa CyOBEKT BOCIIPHHUMAET
ce0sl 110 YCJIOBHBIM MTPU3HAKOM KaK:

- [IeNoe, eMMHUYHOE, HE Ha3bIBasi UMEH: S-ThI, 5-OH, S-OHA, S-MBbl, SI-OHH,

- MHO)K€CTBEHHOE MbI-OH, MbI-OHa, MbI-BbI, MBI-T€, MBbI-OHH, MOE-TBOE, MOE-ET0;

- KOJUIEKTUBHOE, Hallle-eT0, Hallle-TOro, Hallle-UX,- Hallle-e€, Hallle-TeX.

To *e ¢ IPOCTPAaHCTBEHHBIM M BPEMEHHBIM HAIIPaBIIEHUEM: CIOJIa-TY/a, 3/IECh-TaM, BUEpPa-CETOIHS,
BUEpa-3aBTPa, CETOIHS-3aBTPA, MO3BOJISAIONINE 00Y4IaThCSl TOBOPUTH, ACHCTBOBATh, (DOPMHUPOBATH CHH-
Te3, mpearaTh ¢ppasel. Beemy 3ToMy ciocoOCTBYeT conpsmKEHHOE KauecTBO «30».

WHTyHnTHBHAS NONSpU3anus ObIBaeT

- eJIMHUYHBIN JIMHEHHBINH 00pa3 (A-Thl) — TE3UC-COTE3UC-CUHTE3;

- OPTOTOHAJIbHAS TTapa 00pa30B YPOBHS (MBI-OHH) — TE3UC-OPTOTE3UC-CHHTES;

- 8MKast CBA3b C TPYMIOH (I-OHM) — TE3UC-TPyNIOoTe3nC-cuHTe3 (puc. 2.2B);

- UJeHO-BCceoOIIIee (MbI-MUP, MBI-3BE3/1bI, MBI-ACTICKThI, MbI-3aKOHBI);

- HepapXuUYECKOe 3aMeHsaeMoe noaurnHenne ¢popm B pazputoit cpene EEE;

- COLIMAJILHOE BIMSIHHE 00BEKTOB IPYT Ha Jpyra 1o 00pasy u MoJA00UI0 3epKaIbHBIX HEHPOHOB.
IIpocTeie yka3zaTelbHbIE MECTOMMEHHS BMECTE C JKECTOM («3») UCIIONB3YIOTCS, KaKk ClIoco0 3BaTh U
Pa3INuUTh YYACTHUKOB B BOSHHUKAIOIIEH CETeBOHN cuTyanuu. B cCBO€ BpeMsi OHU MMO3BOJIMIIH JPEBHUM
JIIOJISIM HAYYHUTHCS PacliO3HABATh CBOM M UY)KHE JeHCTBHUS, YKa3bIBaTh HA HUX, (HOPMHUPOBATH KOTHU-
TUBHBIC CXeMBI. B urore OGmaromaps uM JOAM HAYYWIHCh YIIPABISAThE CBOMM BHe moBeneHueM uepes
colMasbHy!o, a mociie u By peus. CpabateiBana pediiekcrs HeocTaTka Ha CKa3aHHOE B M30BITKE,
KaK OTBET Ha 3amnpoc. M 3To mMpoucxoauT aBTOMaTOM, cpadbaThiBall 3akoH «30», korma BHe 30B (30BHK)
JIOTIONHAJICS. BHY 0TBETOM, CO3/1aBast IENbIil Y30, COOTBETCTBYIOMIYIO BSI3b.

115



[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

C pa3BUTHEM CBA3YIOLIUX CETH CETEM, C pa3/ICJICHUEM HA CBOUX U UYyKUX HAUU-
HaeT padoTaTh «reopus 6auHoB» S.b. 3enbnosuya u C.®. [llangapuna, rae pac-
KpbiBaeTcs [ mranTckas naytuHa BeenenHoit: Teopust u HaOmonenus [44]. B neit
paboTarOT KBAHTOBBIE OCHOBBI XOJIOJHOTO CUHTE3a, IEUCTBUS CHEPUUECKON CIIU-
panu, 3aIyCKarTCs TEJIENOPTAlHUH B MOJSAX HWIMHIPUYECKOW CIIMpau, OCTPO-
eHHbIX Ha «30» U pacnpoCTpaHsIEeMbIX HE TOJbKO Ha BceneHHylo, HO U Ha BCIO
OECKOHEUHYIO BUIUMYIO U HEBUAUMYIO MAaT€pUIO METa-, MaKpO- U MUKPO-YPOB-
HEW.

Ha nanHo# mouBe ceTeBBIX CETel BO3MOXKHBI CIIOHTAHHbBIEC KOJUIEKTUBHBIE Oec-
CO3HATEJIbHBIC PEAKIMM HA CIy4YalHBIM WM NPEIHAMEPEHHBIN 3aIIpOC, KaKOro
60 u3 o06wektoB OM. Hanpumep, ctuxus 00€BOM TOJIIBI, KOT/IA PSIOM €CTh
HMCTOYHHK ATOTO 3ampoca. KpoMe Toro, ¢ MEHee SJHEPTrUYHOrO YPOBHSI CO3HAHUA
HA OCHOBE MEJIUTATUBHOMN MPAKTHUKKA MOKHO BBI3bIBATH B YEJIOBEKE HEOOBIUHBIE
COCTOSIHUS CO3HAHUA, 00pa3bl TUIIA OJIEPKUMOCTH, TIOPYU SHEPTETUUECKOro Xa-
pakrepa.

C KaXIpIM CIEQYIOIUM KBAaHTOBAHHBIM YPOBHEM HEPTHUsl CUIOBOM OCHOBBI
I1a3Mbl  YMEHBIIAETCS M CTAHOBUTCA Oosiee ympasisiemMoil. CTPYKTyphbl TOA
yIPaBJICHUEM CO3HaHUS Yepe3 o0pa3bl U MbIcIe(OpMBbI HABOJSTCS B CETAX aJro-
puT™MaMu 60Jie€ TOHKOTO YPOBHS M YIUIOTHSIIOT TOJOTPaMMbl aKTUBHOM TIJIa3MBbl
JI0 HOBOT'O KBAaHTOBAHHOTO ypoBHS «30». 1 31€Ch BKIIIOUaeTCsl MpUPOA0CO00pa3-
HBII CMBICJI TOBEJICHUS MPU OCO3HAHUU €05 U MOJJOOHBIX ce0e B KOJUIEKTUBHOM
Mupe OTHOIIEHUN.

5.7. A3bIKU CO3HAHUA U CETU CETEM

Kon Ommma pasen 4/0,(2):10%tl...;(0,3006...t=—3); (0,4178...t=—2);
(0,5805...t=—1); (0,8066...t=0); (1,1208...t=1); (1,5573...t=2); (2,1639...t
=3)... Jlanee MensieTcst ToIbKo MaciuTab 101¢/7 | =1..

Kopenp ceapMoii CTeneHu BhIsIBUI B KOHTUHYYME IIPOLIECC CO3HATEIBHOU all-
TOPUTMU3AINH CPel /-U BUJOB KBAHTOB-KOHTUHYYMOB B 10/2-i1 cpene. Dtu ai-
TOPUTMBI BBICTPAUBAIOT SI3bIKOBBIE CETH CETEM YyBCTBEHHBIX 00pa3oB. Mepapxus
10/2-i cucTeMbl MO3BOJISET CTPOUTH aHATIOTUN aHAJIOTHI MPH CTETeHsX +t/7.

CeapMas cTpoka Tabaunbl 4.4 (1=7) 1/0,(2)-10%¥t] ycraHapmuBaeT Mepy
KKK sHepruu monuszanuu o0pa3oB U CMBICIOB 32 CUET MOJKOPEHHOTO BBIpaXKe-
HUS CBSI3YIOIIMX Map TE3UCOB HA KAXKIOM YPOBHE U MEXKYy YPOBHSIMU. Oniepupys
YPOBHEM MBIIIUICHHSI, YCIOBHBIMU PedIeKCaMU, COTIIACOBAHHOCTHIO 00Pa30B MBI
BbIpamuBaeM Koru u koruutomsl (K.B. AHOXWH), 1 ipu 3TOM emié Oosibiie pac-
mupsieTcs: MHOOPMATUBHBIN JUANa30H BO3MOXKHOCTEH B CETEBOM CTPYKTYpE Op-
raau3anuu matepuu (tabi. 5.6). 3aeck «30» O6epér Ha cebdst mpaBa GopMUpPOBa-
HUSI YCTOWYUBBIX KOTHUTUBHBIX aJITOPUTMUUYECKUX CTPYKTYp. 31€Ch HapadaThI-
BaIOTCs (BCEX YCTpauBArOIINE JOTIOIHSIOIIUE IPYT IPyTa) aJIrOPUTMbI CO3HAHHUS
CJIOMCTOM, Ha TMEPBbIN B3IJISI, IPOTUBOPEUYMBOM COBMECTHOM KU3HU MOJSPHBIX
dbopm (Uub, Sn).

Tabawnma 5.6

[TepBuunbie (a3zbl | Bropuunsie a3l
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1 2 3 4 5 6 7 8

3BYK ®parmeHT CobbiTne | MusHb MNotomcteo | MoneToKk | OnbIT 3HaHue
®oHema | Mopdema | ®pasa O6pas Cnoso Peub Cmblicn A3bIK
Yactota | O6epToH CnekTp Mpouecc MoHaTtne®® | Putm Tpya, Anroputm

31ech aBTOMATH3UPYIOTCSI OCHOBHBIE KM3HEHHBIE TIOTPEOHOCTH KOJUICKTHB-
HOTO COTJIACOBAaHHOTO 0OMEHa YHEPrUsiMU. 37eCh YCTaHABIMBACTCA YCTOWYHNBAS,
ONITUMAJIbHAS CHCTEMA JKH3HE00ECTIeueHNUsSI 00HEKTOB HOBOTO YPOBHS HEPAPXUH.
3nech 0CO3HaHHO (HOPMUPYIOTCS KaHajibl 0OMeHa. 3/1eCh ¢ YBEIMUECHUEM JeCs-
TUYHOTO MaciTaba myTéM MX MOBTOPSIEMOCTH OCBAaMBAIOTCS M Pa3BUBAIOTCS IO~
JOOHBIE PE30HAHCHBIE CTPYKTYPBI CO3HAHUS HA BCEM JIMANAa30HE PAa3BUBAIOLIUXCS
CETEBBIX aCCOLMATUBHBIX CTPYKTYp (Tabn. 5.7).3mech ycraHaBiuBaroTcs Oosee
TECHBIE CETEBbIC CBSA3U ceTel, TpeOyrolre 0ojiee aKTUBHO CHUXKATh MTPOTUBOpPE-
YUsl B TOBEICHUH O0BEKTOB Pa3HBIX YPOBHEH CO3HAHUSA. 3/I€Ch KOJUICKTUBHBIE OT-
HOIIICHUSI CTAHOBSATCS 00Jiee aJTOPUTMUYHBIMU, MPUPOAOCOOOpa3HBIMU, OOJice
IICJICTIOIarafoMmuMH. 31eCh AOCOIIIOT HAIIMMU MEICIISIMH, CIIOBaMU, JICJIaMH TBO-
pUT cebs1, CBOE COBEPIIICHCTBO, MHOT0OOpa3zue Mupa. C nosiBieHrueM NepBbIX Mo-
JSpHBIX (HOPM MEPBOTO YPOBHS (U JO BCEICHCKOIro MaciiTtada) paboTaeT KuBast
cucreMa KoTia ObITus, rae omoop®? (BeIOOp), usmenuueocms®® u nacredcmeen-
Hocmb®* HeCYT PBOMIOMOHHYIO (PYHKIMIO MOAAEPKAHNSA YUCTOTEI, YIOPSJOUEH-
HO TpaHchopmanuu U npeodpakenus xxuBoi cpensl EEE.

JHK, tBopumoe AbGcontotom, Hacnenayercs oobekramu. Ctpoenue JJHK cBs-
3aHO C UCTOPUEH COTBOPEHUSI U MPOKUBAHUS 00BEKTA OT POKACHUS O CMEPTH.
VY kaxmoro o0bekTa pasHasi JJIUTEILHOCTh )KM3HU U pa3Has IMay3a OT KU3HU K
JKU3HH, pa3HbIE MEPUOJbl Pa3BUTHS BIICUATICHUM, aKTUBHOTO MEpUOa KU3HH

(puc. 5.4).
1

2 4 5 6

} -

i o
\ )(“HTF’DHH Puc. 5.4. llenb UCTOPUH AVIIH YeJI0BEKA
FHA0Hb

MoxkeT mo3ToMy OpPMBI SK30HOB U HHTPOHOB UMEIOT Pa3HbIE JITMHBI. DK30HBI
— 310 Koaupyromme nocinenorarenbHoctu JAHK reHoB, npencraBieHHbIE B 3pe-
ot PHK. MHTpoHBI — HE KOAMPYIOIIKME YYaCTKH HCTOPHUH IPOUUIBIX KU3HEU

81« IloHsTHE HA/IO HE OIPEENIATh, a PACKPHIBATEY). D. DHresbe

20 160p (BHIOOP) — ECTECTBEHHBII MPOILIECC HEMPOU3BOIEHOTO BOCIIPOU3BEACHHUS B 00BEKTE COCTOS-
HUsI AGcoutioTa Ha ypoBHE (hOpMBI, IPEIOCTaBIISIONINN 00BEKTY CBOOOY BEIOOPA MEKAY a0COMIOT-
HBIMH [IEHHOCTSIMU (KUTh) U OTHOCUTEIIEHBIMH [IEHHOCTSMH (KaK )KUTh). OTOOp OCyIIecTBIsIeTCS Ha
OCHOBE TIOJISIPHBIX OIEPaTOPOB (=, #, <, >, >, <, J_),

S H3MenInBOCTb — 5TO CIOCOOHOCTH 0OBEKTOB HEMPOM3BOJIBHO (ECTECTBEHHO) pearupoBaTh Ha AM-e
Bo3zeicTBHE (akTOpoB cpeasl OM moCpeacTBOM ONepaTopOB U3MEHYMBOCTH, IPUBOASIIIE K Pa3HO-
06pa3snIo AITOPHTMOB, IPH3HAKOB H CBOICTB CPEIH IOTOMKOB (JIoroc, +, —, X, =, T, V, =, A, v, =—u
ap.).

%*Hacs1e1cTBEHHOCTD — 5TO CIOCOOHOCTH OOBEKTOB HEMPOM3BOJILHO MHOKHTh B IPOCTPAHCTBE cebe
MOAOOHBIX, pOXKIast UX TI0 MECTY B BpEMEHH, 110 00pa3y U 1o106mio AGCOII0Ta Ha OCHOBE OrepaTopa
nosisipr3aiy B «30».
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00BEKTOB, KOTOPHIE B JAHHOM JKU3HU TPAHCKPUOUPYIOTCS, HO 3aTE€M BBIPE3aI0TCS
U3 TIEPBUYHOTO TPAHCKPUIITA BO BpEeMsI CIIJIaliICUHTa U HE BXOJISIT B COCTaB 3PENbIX
PHK, He TpaHCcnupy1oTCs, HO UCTOPHS B HUX XPaHUTCS B 00Jee TOHKOM BapHaHTE.
B anTpononoruueckom obmectse Cykpe (bonuBust 1940 1.) ¢ q0KIa/10M BBI-
ctymuil AokTop A. Utyppuua. OH Habm0oAal NalyeHTa nociie CMepTH, Y KOTo-
pOTO OKa3aJloCh, UTO €ro MO3T (KaK MPEICTaBIIIeT €ro MEJAUIIMHA) ObUI MOJIHO-
CTBIO OTJIENIEH OT YepenHo KopoOku. Tem He MeHee, 10 caMOil KOHYMHBI 3TOT
MAIMEHT COXPaHsI CO3HAHUE U MOT TOBOPUTH M TyMaTh. ITO MO3BOJISET TIPEIIIO-
Jarath, YTO CaMO CO3HAHHUE MPEJCTABISAET COO0M KOJIETHAIBHBIN 3PHEKT KOJI-
JIEKTUBA KJIETOK Bcero Tena. OHu (a He TOJIbKO KJIETKU MO3Ta) SIBISIIOTCS DJIEMEH-
TaMU TTaMsITH, (POPMUPYIOIICHCS Ha CETEBOM OCHOBE.
Mo3r o6magaeT yAMBUTEIBHBIMU, TMEPEIAIONIUMUCS TIO HACJIEICTBY CBOM-
CTBaMHU:
®1130bITOYHOCTHIO, COXPAHUBIIEHCS HA TPOTSHXKEHUHU THICSYEIICTUH;
®U3BECTHOM aHATOMHUYECKOH MPETyrOTOBICHHOCTHIO HEKOTOPBIX 30H (00-
JACTh PETYJIALMU CEPAECUYHO-COCYAUCTOM, NBIXAaTEIbHOM, ABUTATEIBLHON U JP.
CUCTEM);
*110JIU(PYHKITMOHAIBHOCTHIO OYEHb MHOTUX CBOMX HEUPOHHBIX MOIYJISIUH;
®aCTPOHOMUYHOCTBIO YHCIIA CBA3EH M HUIII CETEBBIX CETEH.

Jlorema 19. Cam Bor TBOpuT B cede cBOE mogodue, MHOro00KMe.

B npouecce 36on1ouuu ¢ kaxcoom oodvekme (Kiemke) 603HUK Cemesoll op-
2aH, KOJIJIEKMUGHbLI MO32 OM NPEOeIbHO NPUMUMUBHO20, 00 6bICOKO PA36U-
mozo.

Kaxxnas mepa — 3To mpoCTpaHCTBO YPOBHSI CO3HAHMUS, 3aII0JTHEHHOE aJITOPUT-
MaMHU COOTBETCTBYIOLLMX MBICJIEH, BOMPAIOIIMX B €051 CETH MOJOOHBIX PA3BUTHIX
KOHTEKCTHBIX (opM, 00pazoB, NapayielbHO-TIOCIEA0BATEIbHBIX aCCOLUAINH,
MpEeACTaBICHUM, COOBITHI, KOTOPBIE HA OCHOBE 3aKOHOB DM -T0 B3auMOACHCTBUS
CTPEMSITCS] TApMOHHU3UPOBATh OOIYI0 KapTUHY (Tojorpaduyeckuii o0pa3) B BUAE
CETH CO3HAaHMS C IIOINBITKON MEpeNaTh €ro Yepes3 Apyrue oprasbl: pedb, MbBICIb,
Tab:1.5.6.

K MomenTy poxaenus peOEHKa KOPKOBBIN ciioi Mmo3ra (7 croég) emgé ue chop-
MUPOBaH U OOJIBIIMHCTBO KJIETOK CEPOT0 BEIIECTBA MO3ra HaXOAATCs B TIyOuHe
0eoro BelecTBa (T.€. «yNpsATaHbDY CPEIU MPOBOIALINX MyTEH CETH CEeTel).

Tabnuma 5.7
XapakTepucTHKH (MPAMBIX U HHBEPCHBIX)
NnoJIAPHbIX KBAaHTOB Ilpupoasl

Hy‘II/I Hn Ux I/IHBCpTI/IpOBaHHble HOJ'ISIpHBIe KBAHTHI
X=Y/9 X =9/y

0,000 [0/9 |« 9/0
01 |19 |9 9/1
0,2 [2/9 |45 9/2
0,3 |39 |3 9/3
0,4) |49 [2,25 9/4
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0,(5) |5/9 1,8 9/5 ITo mepe cospe-
0,(6) | 6/9 1,5 9/6 BaHUsI MO3Ta TOCie
0,(7) | 719 1,(285 —714) 9/7 poxieHuss oHu Oy-
0,(8) | 8/9 1,125 9/8 IyT OPTOTOHAJIBHO
1,(0) | 9/9 1 9/9 BBICTPAUBATHCA B 7
1,(1) 110/9 |0,9 9/10 | cnosix (8-oii Bae
1,(2) | 11/9 0,(8-1) 9/11 | cioit Mupa Bugumo
1,3) [12/9 [0,75 9/12 | TaKke cymme-
1,(4) [13/9 0,692 - 307) 9/13 | cTByer), CBO¥i-
1’(5) 14/9 0’6(428 _ 571) 9/14 CTBCHHBIX apXI/ITeK-
1,(6) | 15/9 0,6 9/15 | TOHHMKE  pa3BUTHA
1,(7) | 16/9 | 05625 o/16 | cpea [16, crp. 6-7].
1,(8) |17/9 | 0,(52941176 — 47058823) o/17 | OTo ceasano 10/2-i
2,(0) [18/9 |05 9/18 MpPALHOHAITBHON
2,(1) | 19/9 | 0,(473684210 — 526315789) 9/19 | Mepapxueii KKK
2,(2) |20/9 |0,45 9/20 | Mep cpemnt EEE ¢
2,(3) [21/9 [ 0,(428 —571) 9/21 f(’)‘TOZ’;%HC*;’f}‘;‘;Hg;’BH
2,(4) [22/9 [0,400-9) or2 | o
2,(5) | 23/9 | 0,(39130434782-60869565217) | 9/23

Bry onrtumansHOM
MaMSITH MO0 KOCMO-TUIAHETAPHOMY AJITOPUTMY.

[To Tab. 4.4 MOXHO BBIYHCIUTH OTPOMHOE MHOKECTBO 00JIaCTeM, I/ie 3alIOMU-
HAIOTCS aCCOLIMATUBHBIE T'€OMETPUUYECKUE COYETAHUS CUCTEMHO PaCIpEHeNEH-
HBbIX 00pa30B MO YaCTOTHBIM TPEYroJIbHO-MIAPHBIM MPU3HAKAM, aCCOIUALIUS KO-
TOPBIX OMpPEAENAETCS KPATHOCTHIO, OTPAXKEHHOM B Tabnuue 5.7.

JlaHHBIN YPOBEHBb aBTOMATUYECKON OPTaHU3allUA MATEPUU MO3Ta, ONUPASICh Ha
HACJIEICTBEHHYIO 0€3yCIOBHYIO TaMATh MOJICO3HAHUS (JI0JITOBPEMEHHYTO MaMSITh
Akamu), cnocoOeH pa3BUBATHCS 33 CUET CBSA3YIONICH TUHAMUKHI aCCOIMATUBHBIX
KKK xoHCTpyKIHii 3ByKOB, )E€CTOB, CJIOB, CHMBOJIOB, MUMHKH, SI3bIKa, 00pasa,
pPUCYHKa U Tak Jajiee o Mepe ycBoeHus si3bika OM. Bo3HUKaeT IUPOKHIL CIIEKTP
S3BIKOB OOIIIEHUS MEXKTy 00BbEKTaMH CBOOOTHOM KOHCTPYKITHH. [loHsATHE TII1a3MBI
MpUOOPETAET CUCTEMHBIN CETeBOM XapaKTep KOMMYHHKATUBHBIX OTHOIIeHUH. Ha
OCHOBE TaKOM CO3HATEILHON OpraHU3alluy ¢ Pa3BUTON HHPPACTPYKTYpO BO3HHU-
KalOT TPUPOJHBIC IMOCENCHUs (HApPOJbl, OHMOIICHO3BI...) Ha Pa3HbIX YPOBHAX
HMEpAPXUU MATECPUH.

B Tabu. 5.7 packpbIThl BapuaHThI Map OJUHOYHBIX M TPYIIIOBBIX MOJISIPHBIX
KOJIOBBIX OTHOIIEHWM HE3aBUCHUMO B KaXXJOM KOHTHHYYME, KOTOPBIE yBSI3bIBa-
I0TCSI B CMBICJIOBBIE aCCOLMATUBHbBIE CETH 00pa30B TaOIHIIbI 5.6, Kak OYKBBI-KOTH
(’KE€HCKOT'0 M MY>KCKOT0 THIIa, corjlacHo .M. KaJlnMHWYeHKO), a CJI0Ba-KOTHUTHI,

AKgir g |p B |C |3 [©&|b [II|]A|O |IO|H|D
M| |[T |[n|r |[H|I|K |X|Bb |4 |g E YV Bl EH

MPEVIOKEHHUSI-KOTHUTOMBl Ha YPOBHSIX CO3HaHUSA W NojAco3HaHus. Koruu-
TUBHO-TEKCTOBOE cojiep:kanne (HopmM-o0pa3oB, MOCTPOCHHOE MO AyXy 3aKOHOB
AOcoII0Ta MOKHO Ha3BaTh TyXOBHOW MaTepuei.
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Mpb1 HaOII01a€M 3TH 3aKOHOMEPHOCTH B IBMOKEHUHM HEOECHBIX TeJ, 3BE3, aTO-
MOB, MOJIEKYJI Y Bcel BceneHHom.

MBI, Bce W3HAYaIbHO JETH, YYUMCS 110 IPUMEPY B3POCIIbIX 3aIIOMUHATH U OIHU-
CBIBaTh T€ COOBITHUS, KOTOPBIE (PUKCUPYET Hallla MaMsTh B CO-IIEHTPaX U Ha Mepu-
dbepun, Te BaXXHbIE CTOPOHBI HAIIUX OTHOIIICHUM, HAIIIUX B3aUMOJIeHCTBUI ¢ Mu-
pPOM U T. 1.

PedekcuBHas pedb mo3BoIMIIa HA3BaTh CBOM BHY 4yBCTBa M CO3/1aTh UX «MO-
nenby 1S penpe3eHTanuu. [lporopapruBanue ecTb cioco0 cKa3aTh O CBOMX YyB-
CTBaX, TEM CaMbIM IO3BOJISII OOHAPYKUTh U 3aKPENUTh UX B cebe. BHumas 3ty
peub, Ipyrue COylaTesid TaKKe MPUCTYIINBAIOTCS K ce0e. DTOT SHEPreTUueCKui
IPOIECC OCO3HAHUS MO3BOJSIET HAM OOHAPYKUTH CBOIO pe(IeKCHIO UyBCTB B
ceOe, ObITh B COTJIaCUU C IPYTUMU U HAXOAUTH Ce€0s1 B MUPE U CBOMX COPATHUKOB
Y €IMHOMBIIUIEHHUKOB 10 «J€-’Ka-BIO).

Oco3snannwiii ajieopumm pazeuniusil Ho6blx cnocobrHocme.

B pe3ynbrare moBTOPEHMs U BOCHPUATHUS UY>KOU pedu 1 0Co3HaHUS €€ B cede
(pacnio3HaHHE CBOMX YYBCTB U JIEUCTBUI) HACTYIAET CTaAMsI MOJHOTO COTacHs
WIM Hecorjacus W pa3jnueHus B cebe pe3oHaHca WM JHUCCOHAHCA, MOoJbEMa
DHEPIUU UM €€ crana.

Takum 006pa3zoM, Jito11 00bEINHAIOTCS WK Pa30erarTcs Mo pa3HbIM yriam. 1
KaK CII€ZICTBUE IPU COTNIACOBAHHOM OOBEAMHEHUH — IMOSBJIEHUE HEOOBIYHOTO CO-
CTOSIHUSI CO3HAHMS, B BUJE BBITYIIIEHHOE MOICO3HAHUEM OJIaroJjaTi, yCUIEHHOTO
oOMEeHa 3Hepruil U noabEMa e€, CXKUraHusl N30BITOYHOTO HECOTIIaCOBAaHHOTO Ma-
Tepuasa B opranusmMe. Bcé aTo cornacue hukcupyeTcs B maMsITH U CIOCOOHO TEX-
HOJIOTMYECKHU TOBTOPUTHCS MPH CIIETYIOLIEM aKTe.

CrtpykTypa ayxa He CocoOHa CyIIecTBOBaTH 0€3 MaTepuu, Kak U MaTtepus 6e3
CTPYKTYpBI JyXa, TaK KaK MaTepusi — 3TO IpaHu MoJe qyXa TaHHOU BepOaJbHO
pOONEpPUPOBaHHOM CTPYKTYphl. [losToMy npu cuHTe3e 00s3aTenbHO ecTh KKK
CTPYKTypa rojiorpayuueckoro BeEeCTBa, KOTOpasi MEHsUIach OT U30bITKA U HEJIO-
cTaTKa Hepruu u nepexoamna B To i nHoe HoBoe KKK cocrosiHne marepun.

Ha 3T0i1 0cHOBE MOSABIISAIOTCS POLECCYaabHbIe (POPMBI COOCTBEHHO CO3HAHMS,
MIOJICO3HAHMSI, CBEPXCO3HAHUS, TEJICTIOPTALIMH, ITOJITepreicTa. ... OH1 MOTyT BO3-
HUKHYTbH CIIOHTaHHO Oarofapsi CKauKy HEPTHH WX OT CO3HATEILHOM JTUTEIh-
HO €€ MmoOunm3anuu. CoCTOsTHUE YeI0BEKa MePEX0AUT MITHOBEHHO B HOBOE MPO-
TyLIMPOBaHHOE cocTosiHuEe. CaM 4esloBEeK ClIOCOOEH BONTH B HEOOBIYHOE COCTOS-
HUE CO3HAHUA, U3MEHUB €ro CIyYallHO WJIM OCO3HAHHO NpPH NMPUOOPETEHUHU CO-
CTOSIHUSI TTIOBBIILIEHHOW SHEPTUH.

Takoe coctostare ucnbiTan CatrpeM Ha Kparo oOpbiBa, KOTJa HA HErO Harmalu
Tpoe, 4To0BI ero youts. [1o ero coBam OH CTai BO3AYIIHBIM, KOT/1a KyJIaKH MPO-
XOJIWJIA CKBO3b HETO («BO3IyX HEb3sl youThy) [26]. B onpenenéHHoM KpuTHue-
CKOM COCTOSIHMM 4Y€JIOBEK CIIOCOOEH CaM BOWTH B COCTOSIHUE CBEPXCO3HAHUS U
COBEPIIUTH HEOOBIYANHBIH AJISI HETO U OKPY>KAIOIIMX MOCTYNOK. Takux npumMepos
noctatouHo MHoro [33]. IlpuMep cBoeil TenenopTaluu ONKUCAaH 3aCiTy>KEHHBIM
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BpauoMm B.U. 3no6unoit [16, cTp.37-42]. DT0T aKkT OHA OOBACHSET SIBICHUEM
PEKOTEPEHIINH.

OcTaeTcst TOJBKO YYBCTBO OCO3HAHHOCTH, KOTOPbIE Oy IyT OMUCAHBI Jlajee, a
caMo paclo3HaHUE CBOMX JIEUCTBHI MOJHOCTBIO «CIIMBAETCS» C PACIIO3HABAEMbBIM
Y Ha3bIBAC€TCsl HAMU CO3HAHHMEM WJIM CKOPEE «CBePXCO3HAHMeM». MeuTaTUBHbIC
ITOPUTMBI CTIOCOOHBI MOJJHUMATh SHEPIHIO, HO JAHHBIN BhIIIE alrOpUTM pado-
TaeT B IPYNIIOBOM BapuaHTE HEII0X0. Takum 00pa3oM, BOSHUKAIOT CTPYKTYPbI
dbopm (BooOpaxkaembie 00pa3bl, MPEICTABICHUS, YCTAHOBKH), YIIPaBIsEMbIC CO-
3HaHHEM OO0BEKTa, KOTOPbIE MOTYT MOCTYMaTh ¢ 00Jiee TOHKOTO CO3HATEILHOTO
YpPOBHS Ha YPOBEHb CBEPXCO3HAHUS (BMECTO MPOIUIOTO KOJIJIEKTUBHOTO Oecco-
3HATEJIBbHOT0). Y pyKOBOACTBO NEPLIMITUEHTOM MOKET OCYIIECTBIISITHCS YEPES CO-
3HaHUE UHAYKTOpa, a BenmnkuM naaykropom sBisercs Kocmoc. [lanpHelee co-
OOpHOE pa3BUTHE CUCTEM CETEBOM OpraHU3allui MaTEPUH U3 KOTHUTUBHBIX KBaH-
TOBaHHBIX (HOpPM OPOPMIIAIOTCS YCTOMYHUBO U ONTUMAJIBHO C OECKOHEUHOU TOY-
HOCTBIO KaK aJIrOpUTMBbI IOJICO3HAHUS 10 KpuTeputo camoit [Ipupoast — no «30»,
rze coOpaHbl U COEAMHEHBI BCE SI3bIKM BCEX 00BEKTOB MHpa (AKalia).

5.8. AJITOPUMBI NOACO3HAHUA

Kon Onuna pasen 4/0, (1) - 10%¢1... (0,24028... t = — 4)
(0,32042... t =—3); (0,42728...t = -2); (0,56979... t = -1); (0,75983... t = 0);
(1,01325...t=1); (1,3512... t = 2); (1,80185...t=3); (2,4028...t =4).

Jlamee MeHsIETCS TOJIBKO UX MacITad 10%t/6 |1 =1,

Kopenb BOCbMOI CTE€NEHN BBISIBUII ACCOLMATUBHYIO MAMSATh AKaIlld OCHOBY aB-
TOMaTUYECKUX aJITOPUTMOB MOBEJACHUS KOTHUTUBHBIX Cpel U3 8-TU BUOB KBaH-
ToB B 10/2-1 cpene. ITu alropuT™Mbl aBTOMaTHUYECKH MO aCCOIUAINU (BBICOKOMY
3aMpocy) BHIMOJIHAIOT B CETAX 3aJaHHYI0 (PYHKLHIO YyBCTBEHHBIX 00pa30B.

BocbMmasi ctpoka Tadauinbl 4.4 (t=8) ycraHaBauBacT Mepy SHEPrUH HOHU3a-
LMY 32 CUET MOJKOPEHHOr0 BBIPAKEHUS HA YPOBHE XPAHEHHUS K BO3MYLIEHHUS T1a-
MsATH 0e3ycI0BHBIM pediexcoMm. Ha 1aHHOM sHEpreTH4eckoM ypoBHE paclIMpeH
WH(POPMATUBHBIN AMANa30H MPUBBIYHBIX BO3MOXKHOCTEM B CETEBOM CTPYKTYypE

OpraHu3ald MaTEepPUU 3/0, (1)-10%ti. Croma momamarT TOTOBbIE aJITOPUTMBI
(MpUBBIYKH) C TIPEIBIAYIIETO YPOBHS, OAHO3HAYHO O(OpMIIEHHBIE TOW HE0OXO-
JUMOCTBIO, JUIsI KOTOPOU CO3/1aHBbl.

Ucxonnsiii xe konTunyyM KKK snepruu noaco3Hanus aexxuT Ha s¢upe, Kak
TOHKUW HAIlOJHUTEIb FOJIOTPAMM BCETO pa3HOOOpa3us AyXOBHO-MATEPUATIbHOTO
ATUKO-HpaBCTBEHHOTO Mupa. Ha ypoBHe Axamm OOBEKTHl OKa3bIBAIOTCS IO
DHEPIreTUKE MUHUMAJIbHBIMU 110 CPABHEHUIO CO BCEMHU NPEABITYIIIMMU YPOBHAMM.

[Iponecc opraHM3alny CETH MOACO3HATEIBHOIO YPOBHS HACBHILIECH INPUBBIY-
KaMH, AITOPUTMAaMH €CTECTBEHHOI'O B3aUMOICUCTBUSA, JUHAMHUKON OTBETHBIX pe-
akuuii, pedrekcamu 1o 3ampocy Hegoctatka U orBeramu nmoiaHoThl KKK peann-
3allMM BOJHOBBIX IPOLIECCOB (TEJIENAaTUH, TEJIECOPTALMH, TEIEKUHE3a. ..). Tex-
HOJIOTHSIMU MOYKHO CO3HATENBHO BIUATH HA ITI0JICO3HAHUE, UCIIOJIB3YsI BCE YPOBHU
HEpapXuM Cpel: aTOMapHBIM, MOJIEKYJISIPHBIM, OPraHU3MEHHBIN... [ 1aBHOE HE
IPOTUBOPEYUTH KOCMUYECKOMY IIJIaHY U KOJUIEKTUBHOMY TBOpYeCTBY. Oprannsm

121



[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

CIIOCOOCH JIOCTUYh OYCHB BBICOKOW MO3UIMK pa3BuTHs co3Hanus[14]. lanbHei-
11asi MoTepsi SHEPTUM BEJET K MoTepe nH(popMaIuu, K MHBOJIOLMH YesioBeka. Of1-
HAKO YCTpPEMJICHHE COJIHEYHOM CUCTEMBI K raakTuke (K poautento CoiHia) 1aét
HIAHC JIFOJSAM K CKauKy, K HOBOMY KBaHTOBOMY MEPEXOY, A€ MOABEM IHEPTHUH
YBEJIMYUT Pa3pelIatoNIyt0 ClIOCOOHOCTh 00BEKTaM, OTKPOET BO3MOKHOCTH MO/I-
CO3HAHUS /I COBEPIIIEHCTBOBAHUSI MJIH ISl CAMOCOBEPIIIEHCTBOBAHUS U (hOpMHU-
poBanusi Kocmuueckoro YenoBeka. DTomy crnocoOcTByeT akcenepaus XXI
BEKa.

Te, KTO HE XOYET 3HATh CBOIO MPUPOJTY, CTAHOBATCSI TOCOOHUKAMH — OPYAUEM
HEBEXXECTBA B pPyKax JPYyTrUX — U OTBEUAIOT HAPABHE C TEMH, KTO POKJIAE€T U MHO-
KUT HEBE)KECTBO. Haxoas1Ch MO BAMSHUEM UYy>KOU MBICIE(OPMBL, JIFOU 00BhEau-
HSIOTCS HA KOJUIEKTUBHOM (92pecopuanbhoti) ocnoge. byayun MaccoBbIMU 00pa-
30BaHMSIMH, OHM BBI3BIBAIOT MolHbIe [1B-¢ HanpsbkeHus (60zmywaiowue cuiol)
OOJBIIMX TPYIII JIOJEH C BO3MOXKHBIM pazoOiieHremM ux. OJIHaKo BIIACTh IMPH-
POJIbI, IOPOKIAET KOMHEHCUPYIowUe CUilbl, BEIYIIHE K MAaCCOBBIM KaTacTpodam.
PesynbraTom npeononeHus katacTpod sBisieTcs 00ydeHue 4eIoBeKa, OCO3HAHKE
UM TIPUPOI0CO00PA3HOTO MOBeIeHUs. UTOOBI BEKUTH U OBITH CUACTIUBBIM, Ue-
JIOBE€UYECTBY HAAO CIUIOTUTHCS BOKPYT KOJUIEKTHUBHBIX, POJIOBBIX CEMENHBIX LIEH-
HOCTEH W MPONTU B CEMbE OCHOBHBIE KPU3UCHI HEBEKECTBA KAK 3TAlbl CBOETO
oOy4eHHs. DTO MO3BOJIMT YEJIOBEKY CTaTh YECTHEE, uuile, JoOpee, CBOOOIHEE.
Pacmputs auanasoH cBoed CBOOOJBI — 3TO 3HAUUT HAYUHUTHCS KUTh TaK, Kak
OyJITO *W3Hb BEYHA, U OBITH TOTOBBIM B JIFOOOM MOMEHT BCTPETUTHCSA C CUJIOU
[Ipuponbl, BCTPETUThL CMEPTh Kak MEPEXo]] B HOBYIO XU3Hb... QOpazosanue u
80CRUMAHUE — MO BONPOC HOMEP OOUH 8 HCUZHU KAHCO020 UYell0BeKd, C80e00pas-
Has mexHuka 6ezonacrocmu. biarocnoBeH TOT, KTO UckopeHsieT 10xb B CEBE.
CBou MBbICITH, CTIOBA, JieJIa Mbl pa3MHOKaeM Ha repudepun uepe3 CBOU MOCTYITKH.
W cTUHHBIN CMBICI UX TOKAKET TUCTEPE3UC BPEMEHH C HEKOTOPOM 3aA€PiKKOi!

B uctopuu 3emiisia (B Oosbiielt crernenu y HapoaoB Poccun), BUAMMO, €CTh B
MOJICO3HAHHY OJIArOTIONYYHBIN OMBIT PA3BUTHSI KOJUIEKTUBHON SHEPTHUH, TETIJIOTHI
B TECHOTE U JIIOOBH (CIOCOOHOM 3a)KUTaTh MSTKUNA CBET «HEOIMATUMOM Ky-
HHB )%,

Haspena HeoOX0AMMOCTh AaTh YEIOBEUECTBY MPUPOIHBIN 3aKOH, CKa3aB: «Mbl
— B [Ipupone u Ilpupona — B Hac!». Alroputm HapalMBaHUs SHEPTUU CETEBOU
CTPYKTYPbl MOXKET ObITh Pa3HBbIM: MHAUBUYATbHBIM, KOJUICKTUBHBIM, TOCyAap-
CTBEHHBIM, TUIaHETApHBIM. MHOTHE MpecKa3aTesid cooOIain 0 HOBOM OJiaro-
natHoM nytd Poccun B Ill-eM Thicsuenerun®. Kaxnplii 31paBOMBICIIAIIMIA

% A CnassiHCKast JIETeH/1a IIIaCHT, 4TO B HOUb Ha MiBana Kymaiy 10J1€BbIE M JIECHBIE IIBETHI YCTPAUBAIOT
XOpOBOJIBI IpH (akenax sicerna. CodepyTcsi BOKPYT HETO M TUXO BecelsiTcsl. KOJIIOKOIBYUKY TO3BaHH-
BalOT, MaKH JIEIECTKAMU-KPBUIBIIIKAMH Pa3MaxUBaIOT, POMAILIKH B BaJIbCE C BaCWIbKaMH Kpyxarcs. 1
TaK BCE y LIBETOB CKJIAZHO, YTO 3BE3/bI HA HEOE HAUMHAIOT MOPraTh OT YAUBICHHUS.

% Tlocne KpaTKOBPEMEHHOTO MOTPYKEHHUS B COCTOSTHUE TpaHca, Banra 3assisiia:

«Bce penurun ynanyt. Octanetcs b ogHo: Yuenue benoro bparcrsa. Kak 6emblii 1BETOK, MOKpOET
OHO 3eMitio, 1 Onarogaps aTomy Jroau cnacyresa». «HoBoe Yuenue npuzger uz Poccun, - mpopouniia
Banra. - byner uucroii Poccus, 6ynmer benoe bparctBo B Poccun. OTciona YdueHue HadHET CBOE IIIe-
CTBHE 10 BceMy Mupy. Kak orHeHHbI TOTOK, BOPBETCS OHO K Jito/siM. HeT Takoil cuiibl, KoTopas Morja
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YeJIOBEK JKeajl Obl IIOHATH, CCJIN OBI 3Hall, ce0s1 ¥ CBOM BO3MOYKHOCTH JJIA HO,Z[O6-
HOT'0 CaMOCOBCPIICHCTBOBAHMA.
Mo} onbIT IIOACKAa3bIBaCT MHC, YTO CepLéSHI)IM IMpCaAcCKa3aTcjisiM HaJl0 BCPUTh.
HpCI[CKaBaHHoe MHE — UCIIOJHUI0Ch. OHO nepeca BamMu, 1 BaM CYIUTb 00 3TOM.

5.9. BCEOBHIAA ITYCTOTA SHEPI'MU ABCOJIIOTA

Kon Onuna pasen 1/ 0, (0) - 10%t = ...0,00000... x 10*t/° npu moGom tu .

JleBsiTasi cTpoKa Tadaunbl 4.4 (moJiHast MycToTa, T=9) — BAKyYyM I[TO00HBII
10 XapakTepy, HO HE 0 CYTH, HYJIEBOM CTpOKe (IOoHOM ImycToTte). Ecnu Hyzesas
cmpoka 000CcHo8bi6aem TIOTHOTY 00BEKTa (TO €CTh €r0 COOTBETCTBUE IIEIIOCTHOM
SAVHMUIIE), HAACIAS KKy €AMHUILY IPABOM JIETKO BCTPAUBATHCS MMapaMeTpu-
4yeckHu B uepapxudeckyro 10/2-10 cucremy bbiTus, TO Nesamas cmpoka ONUCHI-
BaeT a0COJIFOTHOE OTCYTCTBHE SHEPTUH, aOCOIOTHYIO IyCTOTY (OpM.

YenoBeKk — NEHCTBUTEIBHO PE3YNbTAT HBOJIIOIMOHHBIX Mporecca Mupa, ero
BbICIIIEE TBOpPEHHUE. Peub HIET 0 KOCMUYECKOM YelIOBEKE, KOTOPHIA UMEET BJIaCTh
HaJl CBOMM TeJIoM. B HeM codeTaeTcsi ClusiHie QYIId, JUYHOCTH U TeJia.

5.10. KHEMY HPULLJIN.

Jlymia ¢ JIM4YHOCTBIO CIOCOOHBI yIPaBISATh YACTOTAMHU YYBCTB C BEICOKOU pa3-
peratoiel criocoOOHOCThIO, TROPUTH IHEPTHH OIbEMA, a TeJI0 UCIOTHSIET 3ay-
MaHHOE JYIIOW U JUYHOCTBIO IIPU MEPEXO0/IE€ U3 MACCUBHOTO COCTOSIHUS B aKTUB-
HOE.

3emursl MpeHa3HaueHa I [epeBoja )KUBOTHOTO 4yenoBeka B KocMuueckoro
Yenoseka, 4TO BO3MOXKHO, €CJIM YEJIOBEK COBEPILIEHCTBYET CBOM YaCTOTHBIN 1HA-
[Ia30H CO3HAHUS U IOJICO3HAHUS B KOJUIEKTUBE U CAMOCTOSITENBHO.

VYcuneHueM BOJNM M MOBTOpPaMU OH HAapaOaThIBaeT MO3UTHUBHbBIE MPUBBIYKH,
MOJIMEHSISl UMY HETaTUBHbBIE, €CJIM OHU €CTh. BripabaTsiBaeT B ce0e N30BITOUHYIO
DHEPIUIO PE30HAHCA MOCTOSIHHOM CBSI3bI0 ¢ ENMHBIM. AKTUBHPYET CBOE ITaCCHUB-
HOE TeJIO, UIIET Corjlacue ¢ CO00M U ¢ OKpYKarolmuM MUpOM Ha MO3UTUBHOU OC-
HOBE, U TAKUM 00pa30oM MOAHUMAET 3TOM SHEPTrUen aIrOpUTMbI MPOIIBIX BOILIO-
LIEHWH M3 MOJICO3HAHUS B COBHAHUE U BBILIE 10 YYBCTBEHHOM peau3aliy UxX B
TeJe.

Krerka (a, BO3MOKHO, 1 MUTOXOH/IpUS) HECET B ce0€ BCIO UCTOPUUYECKYIO UH-
dbopmanuio cCBOMX KU3HEH (BOTUIOMICHH ) U BRIHOCUT €€ B Mup /i B3auMOeii-
ctBUs ¢ oObekTamu OM, ans opranuzanuu Oyaymiero. Takue kauecTBa *KUBOTO
MO’KHO TIOHATH U OOBSICHUTH TOJIBKO Y€pe3 UCCIIEI0BaHUE UPPaIlMOHATbHBIX OC-
HOB YKMBOT0, Y€pe3 U3YUYEHHUE €r0 KaK CETEBOU CTPYKTYpPhl. TOHKas CeTh KOJUIEK-
THBA KJIETOK OpraHnW3Ma BKIIIOYAETCsI B pelIeHHe JII000i 3a/1auu U HeCET rojiorpa-
buyeckyro nHGOPMAIHIO MPOILIOTO M OyAyIero oopasa — KOTHETOM.

0b1 ciomuth Poccuto. Poccust Oymer pa3BuBaThCs, pacTu, KpemHyTh». W no0aBiser, 4To 3TO He e
CJI0Ba, a cioBa cBsatoro Ceprusi.

OCHOBBIBasICH Ha OTIBITE 25-JIeTHUX HaOMoAcHMM 3a Banroii, I'. Jlo3aHOB - OonrapcKuii yaeHbIH - yTBEp-
T O0Jiee CeMU THICSY TIpe/icKa3aHuil BaHTh, KOTOpbIe peaabHO BOIUIOTUIIUCH B KU3Hb.
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Yenoeex 6 mupe u mup 6 uejioseKe. Cmblcat uenoeeuecKkoil Hcu3Hu.

Mup B yenoBeke cBOe MOJSIPHOCTHIO MOJNOOEH OKpyxarouemy Mupy, co-
IJIACHO «30JI0TOMY OTHOILUEHHIO». Mup co3aain cedsi Kak KOCMUYECKOE SBJICHUE,
a TaKXKe OH co37aJl MHOrooOpasue (opM Ha IJIaHETaX, B TOM YHCIIE U YEJIOBEKA.
YenoBek 00513aH NOJUUHATHCA KOCMUYECKH 3aKOHAM, OHU COTBOpHIIU ero. lHaue
rapMoHust kocmoca €€ Macca (ConHua, 3emMid...) pa3pylIUT yepe3 O0Je3HU
CTPYKTYpY 4eJIOBeKa, BHy 1 OKkpy»karonme BHe cpezpl BCIEICTBUE TUCCOHAHCA C
Mupowm. [Ipupona = npuunHa, a yeiaoBek — ciuenctsue. CleICTBHE MOTHOCTHIO
JOJKHO MOAuMHAThC mpuunHe. CozmaBasi ceOsi, YENOBEK CO3/aéT COOTBET-
CTBEHHO M CBOM OKpY:Karomuidi Mup, Kak CJIeICTBUE CIECIYIOLIETO YPOBHS, 3aI10JI-
HAsl ero coOoi. B coenunennn BHy coBepliieHCTBa 4YelOBEKa U COBEPIICHCTBA
OKpY’Karomero Mupa ectb CMBICH YEJIOBEYECKOM KU3HH.

Yenoesex, Ilpupooa, oouiecmeo. Omnouienue u e3aumooelicmaue

YenoBeueckoe 00IIECTBO 0053aHO 3HATh 3aKOHBI [ Iprupo/ibl, 4TOOBI COXpaHUTh
cebs B Hell. OHO 00513aHO BCE CBOM 3aKOHBI MOUMHUTH 3akoHaM [Ipuposst. [1pu-
pOZia U COTBOPEHHBIN €10 YEJIOBEK CO3JAHBbI IO 3aKOHY «30JI0TOI0 OTHOLIEHUS»
(«30»). «30» cootBerctByet nousituto JIKOBOBbD.

W Bce 3aKOHBI, KOTOPBIE OTKPBIBAET 4eJIOBEK B IIpupojie BeIpacTaroT U3 TOro
K€ KpUTEpUsl YCTOUUMBOCTH U ONTUMANBHOCTH «30». DTOT KPUTEPHUI JIEKUT B
OCHOBE JBOJIIOIIMM, HA €r0 OCHOBE KBaHTyeTcss Mup. 3akoH «30» yaepKuBaer
Bny miioTHbIe (CryléHHbIC) KBAHTOBAHHBIE UM CTPYKTYpbl BO BHE (pa3psikEn-
HOM) TIoJie Mupa (Karuist BOJbI, apkl 3BE31, TUIAHET. . .).

Bnusanue MUpoeo33pernusn na cmpameluro noeeoeHus.

be3 3nanus [Tpuponasr — MupoBo33peHue HeOObEKTUBHO, TTOBE/ICHHST HEaeK-
BaTHbI. [losTOMy BO3HMKaeT HeoOxoaumocTh B nokasHuu (IIOKA A HE £).

I[TOKAAHUA

[IpocTuTe Hac 3eMHas UIOCTACh
3a yBIIEYCHHOCTD, CTPACTh TUIOTCKHUX JKCJITAHUA,
3a cyTh, HETIOJIHBIX CBETA IMOKASTHUM,
3a cOpollIeHHYI0 B HOOC(EpPY IpA3b.
[IpocTuTe Hac poaHbie HEOeca
3a HeJOCTATOK JOJDKHOTO BHUMAHbS,
3a XaoC MBICJIEH, TPEUIHBIX COCTOSIHUIM,
3a )xn3Hb 0€3 CMBICIIa B pUTME KoJeca.
[Ipoctute u 3a raymnocTs OBITHA,
3a TO HEBEKECTBO, B KOTOPOM BOCITUTAJIHCH,
3a Te¢ WILTIO3UH, B KOTOPHIC TTOMAJINCh,
3a HeTepnuMOCTb K Kaxxaomy He-s.
B Tebe, He-s1, 60xxecTBEHHAs cHla,
B te6e [Topsimok — BeunocTu 3akoH,
TrI Xaoca — BceoOII[ast MOTHIIA,
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["apMoHMM BEIMKUI HETTOKOM.
B teGe 611a>keHCTBO KM3HU CBETOHOCHOM,
B te6e JIto60Bb sHEprUu MoJIHa,
A Haii MOTUB I'yOUTENIbHO HECHOCHBIH,

Co3HaTeIIbHOCTHU Imajmniast BOJIHaA.
BEPA NOBOBb «30»

N

3anosean 10 1 9 dpopm bnarkeHcTBa
CraToe nucaHue

HacTtaBHUKHK BOr
focnoap
Bbi6bop 6e3 BRI6gpa Y
BocnutaHu vp V4 Mpombicnbl—> 'D'E::ZTBMH
O6pa3oBaHu 3HAHUA ™— a':é)hv'lgg?b Bomst —
O6yueHue \ Pemenus— NPUPOAE

OnbiT Jenctpusa—

AbABOJ

Iloka S se / COBECTb
F‘ BECTb BEOTA
NOKAAWUA, MOJIUTBA OanbHAA 1 6BANXKHAA

Puc. 5.5. Ilyru pesauruu u 3HAHUS —
OHHaKO AU\/UJLIUL PUAKILUJID \PUPLVLILPJUL X1 1\\}]:]1\‘1111 l\‘a)I(I[OrO HEH 06’BeKTa'CY‘

BEpEeHa aBTOTPOGHBIM MUTAHUEM OJMHAKOBO IO MECTY, BpeMeHH U Macce. O6pa-
30BaHHbIM BOCHUTAHHBIA HApOJ CHOCOOEH M30MpaTh B YIPaBJICHUE JIy4IIUX,
YECTHBIX U CIPABEIJIUBBIX ceOe mpaBuTeneil, rae. Tex, KTo crnocoOeH HeCTH OT-
BETCTBEHHOCTH 32 IIOPYYEHHOE UM JIEJI0, KOTOPBIM MOKHO JTOBEpATh. [ 3TOro
HeoOXoaMMa MUpaMuJaibHas BEpTUKaIb U30upaTesibHON 1aT@opMbl BEIOOPOB
U3 HIDKECTOSALIUX PAIOB BBIIECTOAILME PSAAbI yIIpaBieHus. Mbl UMeeM Nupamu-
JANbHYI0 BEPTUKAJb BIACTU CO CTPOTUM MOJYMHEHUEM HIXKECTOSIIUX BBIIIECTO-
sumM. Ho BeilecTosas BaacTb, BBIOpaHHas U3 Hapoza, 10JKHA 00CTyKUBATh
ero 1 ObITh KOMIETEHTHOM 00yueHHOU. [loaTOMY HEOOXOAMM CTPOTHT KOHTPOIb
HaJ BBILIECTOSAUIMMHU YIIpaBJICHLIaMU, YTOOBI BO BpeMsl 0TO3BaTh HEOIAaroHaaex-
HOTO U3 yIpaBieHHus. Tak Kak COINIaCHO CyBEPEHUTETY HAPOJL SIBISIETCS BBICIIEH
3aKOHOJIaTEeIBLHON BIACTHIO HAJ BCEM ympaBiieHueM. J[Jist 3Toro HapoJ AOJKEeH
OBITh BBICOKOOPIaHM30BAaHHBIM, OBICTPO pearupyroumM oOLIECTBOM, OPraHU30-
BAaHHBIM B JIECATKH, COTHH, THICSIYU U T [I.

[Toxa monenu ¢punocodun, HAYKH U PEIUTUU OIIMOOYHBI, TAK KaK HE IOCTHUT-
HyTO uX equHcTBa SI=H, octaéres A=A, Mbl BUAUM pe3yabTaT CTPATErHYecKoro
Y TAKTUYECKOI0 OBEAECHUS MPU ONope Ha UX MupoBo33penue. Kyna uaer cospe-
MeHHas nuBwmsanua? K anokanmmicucy, kK BOGHHOMY IPOTUBOCTOsIHUIO. Hano
n3yyatb 3HaHus lIpuponsl BceM uenoBedecTBOM. 3HaHuUA [Ipuponbr yxe oT-
KPBITBI. YK€ MOXHO IOHSTh M COTJAcOBaTh 3aKOHbBI OOIIECTBA C 3aKOHAMHU
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[Tpuponpl. ITycts OyaeT coBEpILIEHCTBOBAHHUE YEJIOBEKA YEPE3 HAYKY U PEJIUTHIO:
BOCIIMTaHUE, 00pa3oBaHue, 00y4YEHHUE, OIBIT, 3HAHNE, BBIOOP, MOMBICIIBI, pellie-
HUE, BOJIs, IEHCTBUE, COBECTh, €CJIM COIPELINII TOKasHUE, BEpa U JIFOOOBb.

OpHako 9Ta YeThIpEXTpaHHas CUCTEMA MOABMXHA U TPeOyeT MHOKECTBEHHOU
pEMHKapHALMU U HE JUIIeHa ciayyaitHocTell. EcTh 6osee ObICTpHI MyTh COBEp-
IICHCTBOBAHUSI 4Yepe3 3HAHUE, JIIOOOBh U COBECTh. JTa TPEYrojibHAsl CUCTEMa
x€ctye u KoHKpeTHee. OHa TpedyeT pa3BUTHE O0OIIeCTBa Yepe3 3aKOHOAATEIb-
HYI0 OCHOBY, 3HaHUs1, BOCIIUTaHUE, 00pa30BaHuEe, O0yUYEHUE U ONBIT.

5.11. HEIITMCAHHBIE ITPABUJIA

[ToBeneHnue 0OBHEKTOB (B TOM YMCIE M YEIOBEKA) B COIMAIBHOM M YaCTHOM
JKW3HU, KaK MPaBUJIO, PETYIUPYETCS €CTECTBEHHBIM, HEMHUCAHHBIM IPABHUIIOM,
KOHowm Tgopima, KOH-ctutynueit, 3aKOHowm, noa-3a-KOHowm, dhopmoii Biact-
HBIX OTHOLIEHUH, (opMHUpyeMbIX caMol [Tpupoaoi.

[IpaBwiia peryaupyroT Hallly >Ku3Hb ¢ nenéHok. [IpuBuia (3akonsl [Tpupoibn)
OMPENIEIAIOT MOBEACHUE U KOCMUYECKUX 00beKTOB. OHU MPUBHOCITCS HaM AO-
COJIFOTOM, C MOJIOKOM MaTE€pH, PETYJIUPYIOT HAILIM OTHOIIEHHUS B JIFOOOU KyJIbTYp-
HOU cpeie. A MbI UX BBOJIUM B CBOM KOHCTUTYIIUU C UCKAKCHUSMH.

Bocnuranue — 3T0 Mo CymniecTBy MPUBUBAHUE MPABUI MOBEACHUS U MbIIILIIE-
HUs. Pa3BuTHE IUBWIN3ALIUY — 3TO PA3BUTHE COLIMATBHBIX IIPaBUJI, 3aKOHOB [ Ipu-
ponbl. Henmucanusie npaBuiia, Kak mpaBuiio, 3QPeKTUBHBI — ACHUCTBYIOT 0€3 clie-
uagbHOM hopmynupoBku. OqHAKO HeBepHOE MoHuManue [I[pupoaHbIX 3aKOHOB
MPUBOAUT K THOETU IIUBUIIU3AIINM, K OTMOKAaM MCIIOJIb30BaHUSI 3TUX 3aKOHOB. B
COILIMAJILHOM cpefie 6€3 HUX He 000UTHCh. B 13HM 00beKTOB HE Tak MHOTO [1pu-
POJIHBIX MpaBuil. Bo3MOXHO, HE BCe OHU MPECTABIEHBI B TAaHHOHN padoTe. 31ech
HE paccMaTpHUBAETCS MAcCIITaOMpPOBAHUE PTUX HEMHOTHX IMpaBWJI Ha BCE Mera-,
MaKkpo-, MUKPO-, HAHO-YPOBHHU. DTO 170 (PyHIaMEHTaIbHbIX HAYYHBIX MOApa3-
JIEJICHUI, UHCTUTYTOB, aKaJIEMUM.

[Ipuponnbie mpaBuiia ONPEACISIIOT KOJAECKChl COLMAIBHBIX HOPM IOBEICHMUS,
MpeANUCaHuM, PUTYaJIOB, OTHOIIIEHUN MEX Ay 0ObEKTaMU Pa3HOT0 YPOBHS Hepap-
xur. OHU MOTYT IPUHUMATH CTATyC FOCYIapCTBEHHOTO 3akoHa. [IpupoiHbie 3a-
KOHBI, ITPaBUJIa UMEIOT BEUHBIN XapakTep. 3aKOHbI, IPUHUMAEMBbIE JTFOJIbMH, MO-
I'yT UMETh KPaTKOCPOUYHBIN Xapakrep. MmeHHo npusenéunsle npasuiia [Ipupoast
CO3J1AJIM MUP, U HAC BMECTE C HUM. Y [IpUpOIHBIX IPaBUII HET UCKIIFOYEHUM, OHU
HE3BIOJIEMBl M ¢ HUMU MPUXOJIUTCA CUUTAThCs. HapylieHnne HenmmcaHbIX paBuil
BeJIET K Jierpajanuy o01IecTBa, Tak Kak OHU OCHOBAHBI HA a0COJIIOTHBIX 3aKOHO-
MepHocTsX. Best hayna u duiopa He MerOT cBOOOIBI BOJIM, HE HAPYIIAIOT HEMH-
caHbIe MPaBWIA U 3aKOHBI. [10ATOMY UX BETBU pa3BUTHUA HA APEBE >KU3HHU ONTH-
MaJbHBI M YCTOMYHMBBI. DTO BUPYCHI, HACEKOMBIE, 0a00UKH, MITHIIBI, PHIOBI, 1EITh-
¢bunbl... Toabko YeI0BEK, KOTOpOMY JaHa cBoOozaa Boiu (HOMO sapiens), He
nocTaTtoyHo u3yuuBlnii [Ipuposy, crnocoOeH HEBEXKECTBEHHO HAPYIIUTh UX.

3/1ech HEe paccMaTpUBAIOTCS MpaBWJIa HallMCaHHbIE yenoBekoM. O HHUX Tpe-
KPAaCHO CKa3aHO y JOKTOpA MOJUTHUYECKUX U KaHJIUJATa MCUXOJOTUYECKUX HAYK
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A. QaiizymnaeBa B padote [34]. B neit npeacrasinena 6oratas MoHorpadus pa-
00T 10 aHAJIM3Y MEXJIMYHOCTHBIX OTHOILIEHUH B COI[MATIBLHOMN Cpejie.

Ho mu1 s)xuBém B [Ipuponnoii cpene EEE AGcomiora, a B Hell Bce KOCMUYECKHUe
OOBEKTHI )KUBYT B €JMHOM MOPAJILHOM M IIPAaBOBOM IIPOCTPAHCTBE, I/I€ SHTPOIUS
KOMIIEHCUPYETCSl HErdHTpOoNHel, u, 0oyee Toro, Mpu 3ToM 00ObEKT pacTeT. Tak
pacTyT IUTaHeTHI (J1eTH 3BE31), 3BE3bl, | anakTuku, Beenennsie u camo Muposna-
Hue. Mx BeuHas xu3Hb 00yClIaBIuBaeT OecCMEepTHE U ralakTHIecKoro Yenoseka.
Ha 3emne moka >KUBET HEOPraHU30BAHHOE JJIs BEUHOM KU3HU UYEJIOBEUECTBO.
BedHbl MOTYT OBITH AyITH OTAETBHBIX JIFOJICH, KOTOPHIC UIYyT BO3MOKHOCTH 00-
pECTH BJIACTh HaJ IJIOTHBIM TE€JIOM M BOWTH B TaJIAKTUYECKOE OOIIECTBO, YTOOBI
cTaTh Be4HBIM TBOPLIOM B KOCMUYECKOM MPOCTPAHCTBE.

MO>XHO OTMETHTb, YTO KaXKbIil COBEPUIEHHBI OOBEKT MOKET MPEICTABISATh
co00# aKKOpJ] WJIM MEJIOJAHNIO B TOM WJIM MHOM KOCMHYECKOM OpPTaHU3Me WU Op-
rauu3anuu. M3 mogo0HbIX 00bEKTOB CTPOSTCS HE TOJIHKO 3€MHbIE aHCAMOJIU KU-
BbIX OPraHU3MOB (TEPMUTHUKH, MypPABEHHUKH, YJIbU MUEN, COIMYM rapMOHUY-
HBIX JIFO/ICH ), HO U KOCMUYECKHE aHCaMOJIY, BBITIOJIHSIOMINX CPOJAHYIO UM PaboTy
Ha 0JIaro KOCMHYECKOM SBOJIOIUU.

Jla, imMeHHO Ha 6;1ar0 KOCMHUYECKOM, WU, IO KpaliHel Mepe, 6e3 MpoTHBOpe-
yus ¢ HeU. BCAKMN MHOM ITyTh MOYKHO CUMTATh TYIIMKOBOW BETBBIO DBOJIIOLUH.
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I'JTABA 6.
AYIIA 1 JIIOBOBb. UCYUCJIEHUA CMbBICJIOB.

CHuMaeTtcsi mapajjokC MexAy MpeAMETOM OOTOCIOBHS M MPEIMETOM HayKu
(busukH, MaTEMaTUKH, IICUXOJIOTHN) — 00 MU3YYarOT JAyIY.

6.1. TP BUJA KOMMYHUKATHUBHOI'O CO3HAHMUAA

MHOrOCI0MHBIN OpraHn3M, KaK HppalMOHaIbHas MHOTOACIIEKTHAS CTPYKTYPA,
COCTOWT U3 MEPBUYHON M BTOPUUHOM (pa3bl pa3BUTHSI CO3HAHMSL.

OT0 00BsICHIETCS TEM, YTO U3HaUaIbHas enuHuna OuHa IeTUT NOoJsIpU3aen
ocb EEE Ha mpocTpaHCcTBO TOHKUX (POPM U MPOCTPAHCTBO TUIOTHBIX Tea Mupa.
Ecnu B nepBuuHO# (paze cTpoUTCs MIIOTHASA TEJIECHAsI CTPYKTypa OpraHusma, To
BO BTOpUYHOM (ha3e HapabaThIBaeTCs O0Jiee TOHKAs CTPYKTypa opraHuzaiuu (op-
TaHU3M) JIyIIW [0 3TAJIOHY M OMBITY KM3HU MEPBUYHOM (ha3bl, YTO CBOJUTCSH K
IPOLECCYaJIbHBIM MIPOSBIECHUSAM TOU U APYroil popmbl 00beKTa (peameTa, mpo-
1ecca u siBJICHUs).

Co3HaHue BTOPUYHOM (ha3bl CTAHOBUTCS HMHHULIMATOPOM apomopdo3za s
KBAaHTOBOT'O CKauka pa3BUTUsA NEPBUYHOM (pa3bl, pa3BUBas COTPYIHUYECTBO
oy 1 tena. Mcropuio cBoel )kM3HM 00bEKT HAOUPAET HE TOJIBKO B TOHKOM, HO
U B IIOTHOM Tese. C yMupaHHeM IUIOTHOTO Teja (JOpMbI TOHKOTO Tella HE CIIo-
COOHBI pacmaaThCs, TaK KaK OHU MOCTPOEHBI 110 KPUTEPUIO YCTOMIMBOCTHU U OII-
TUMaNbHOCTH «30» U KUBYT BO BHY Mupe AOcooTa ¢ BBIXOJAOM Ha AKalliu, B
30HE, IJie TOMeOCTa3 He MeHble equHulbl (puc. 4.1). MM Hekyna pacnagaThcs,
KpOME Kak cTaTh OJA0OHBIMU AOCOTIOTY. A AOCOJIOT UMEET U TOT U IPYToi ypo-
BEHb IUIOTHOCTH. [I03TOMYy MHOr000kue Heu30eKHO0, OJHAKO, YPOBEHb Pa3BU-
THUS €0 Pa3HbId, pa3Hble HAMPABIECHUS COBEPIICHCTBOBAHMUS.

Jlorema 20. O mHoro6o:xxuu, teopumoe Equnbim borom — Ilpupopoii.

Kaorcowiii o6wexm [Ipupoost cosepuiencmayemcest no oopaszy u nodoouro Aoco-
JIIOMa CO2NACHO meM YCI08UAM, 8 KOMOPbIX NPedbléaem OH «30eCh U cetiuacy.

Ilcuxuka n3ydaeT BOCTIPUATHE, MBIIIICHUE, TAMSITh, SMOIIUH, TEMIICPAMEHT,
CIIOCOOHOCTH CO3HAHMSI W TIOJICO3HAHMS. MO3T €CTh OpTaHM3aIlus BCETo Opra-
HU3Ma, a HE TOJILKO TOJIOBBI, B € TIOHUMAaHHUH — 3TO MOICO3HATEIIbHASI HEHPOHHAS
ANTOPUTMHUYECKAs CETh YIIPABJICHUS MOBEACHUEM OpraHU3Ma Kak COOOPHOE sB-
JICHHE, YIIPABJIECHUE KOTOPBIM COCPENOTOUEHO B rosiose. IlamsaTe opranusma u eé
OTpaX€HUE B KOpE, B MOJKOPKOBBIX CTPYKTypaxX BUPTYaJIbHON CETH HECET Iie-
JIOCTHBIE 00pa3bl IOBEJACHHS OPraHN3Ma.

KorautuBHas naMath 00BEKTOB BCETO OPraHM3Ma U Hallla TaMsiTh MO3Ta TpH-
HUMaeT BECh MHP, BCIO Ha JAHHBII MOMEHT CYIIECTBYIOIIYI0 HH(POpMAIIHIO, (BCE
KOTH) Yepe3 CO-IIEHTPHhI BCceX O00BEeKTOB. Pa3HWIIAa TOJBKO B TOM, YTO BCE MBI
UMEEM DPa3HYI0 pa3peiarollylo CroCOOHOCTh U MOATOMY Pa3HYIO paclio3HaBa-
TETbHYIO0 BO3MOKHOCTh Ha OCHOBE Pa3HOTO TUCTEPE3Nca BpEMEHHU.

Kanp co3nanus — nopropstomuecs coobitie OM, IOCTyIaroIiee B CO-IEHTPBI
OpraHu3Ma B BHUJC JICMEHTOB JOJTOBPEMEHHOM MaMsATH HAIIeTO CO3HAHMSI, MO-
I'YT BBI3bIBaTh B HAC COOTBETCTBYIOIIME SIM30JIbI HAIIUX HJIEH, 00pa3oB,
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JEHCTBUI 1 IOCTYNKOB. B mpouecce nppaiioHaabHOTO pa3BUTHUS )KUBBIX 00BEK-
TOB («S1 — 3TO» U «MCTUHHOE S1») pa3BUBAIOTCS B BUJE TPEX BUJIOB COZHAHUSA:

1-i BUA cO3HAHMSA 3TO pa3BUTAas aKTUBHAs TEJIECHAsl CTPYKTypa, IepeaBae-
Masi [0 ATAJIOHY KaK OIBIT BCEH OECKOHEUHOU uepeibl KU3HU POJUTENICH, Haul-
Has ¢ AOcoitoTa, NpuoOpeTeHHbIN OT poaa 1o HacaeacTry (uepe3 JJHK crepmsl,
IBUIBIBI, CEMEHH ...) KaK CJIEICTBUE Pa3BUTHUS NEPBUYHON M BTOPUYHOU (a3bl
ABOJIIOLIUY.

2-il BUJ CO3HAHMS HAKAIUTMBACTCS B KAXKJIOM OOBEKTE B MPOIIECCE PA3BUTHS
BCero kKonnyecTna (popm B HOBBIX ycinoBuAX (100 MUIIHapAOB KIETOK YEIOBEKA)
10 HOBOMY MECTY U BpeMEHH (B BUAE OyIyIlIero aHrena, WM HOBOW Oymymieit
nymm). Tak Bo3HUKaET npodeccroHanbHas (MpeaHa3HaueHHas ei) HCTOPUSI JTNY-
HOCTH IO MECTY M BPEMEHH, HauMHas ¢ SMOpHOHA (3Ur0ThI). DTO HOBasd aylIa
HOBOT'O T€JIa, STOMCTUYHAsI, BOCIIUTYyEeMasi TMYHOCTh, U He O0Jiee TOro, OHa pa3BU-
BAETCS B 3aBUCHUMOCTH OT OOCTOSITENIBCTB 3TOM kKu3HU. [loka oHa mpuBs3aHa K
TeNy, K €r0 pOJHBIM, K MECTy rn0eiu Teja, a CO BpeMEHEM OHa 0CBOOOXK1aeTCsl
OT 3TOH CBSI3U, U, UyBCTBYSI C€0sl CAaMOCTOSTENBHOM, OyIeT UCKAaTh IO IPUMEPY
CTapoil Iyl HOBBIE CBSI3U C IPYTUMHU OOBEKTaMH ISl CBOEIO CaMOCOBEpILIEH-
CTBOBaHMS.

3-Mil B CO3HAHUS IPUHAJUICKUT CTApPOH TyIlle, UMEIOLIEH OMBIT MPOILUIBIX
YKU3HEH, FOTOBOM MPOJOJIKUTH CBOE CAMOCOBEPLIEHCTBOBAHNE B BHIOPAHHOM €10
JTAHHOM TeJie, B JaHHOM MecCTe M B AaHHO€ BpeMs. OHa BHEIpSETCsS B COIJaco-
BAaHHOE C HEH M0 rojiorpaMMHOMY (PUIBTPY Teo Oyayiiero o0bekTa (4eaoBeKa),
CIIOCOOCTBYS BBIITOJIHEHHIO MM CBOErO MNpenHa3HadeHus. Tak oHa COBEpIICH-
CTBYET caMy ce0sl B TPYAHBIX YCIOBUSX 3€MHOM KM3HU B JAHHOM MECTE B JAHHOE
BpeMsi, HaOMpasi CBOM OMBIT MPOKUBAHUS B PA3HOM BHJIE )KEHCKOM UJTU MYKCKOM,
KaK MO3BOJISIET €H «30JI0TOe OTHOIICHHE (pasm. 2.3).

B 3TOM U1 ecTb €€ CMBICII )KU3HU — IOBTOPHAS KU3Hb PaJy CBOETO CAMOCOBEP-
LIEHCTBOBaHUsA €€ ycTpauBaeT. I 3TOro OHa M BHEAPAJIACh B IUIOJ, 3apaHee
noaoupas cede Oy ayImmx poauTesci.

[To mepe oTMHpaHus Tena MOJOJasl U cTapas AyIIM MOTYT B JajbHeIeM cy-
LIECTBOBATh CaMOCTOATENBHO. MK BMECTE C JINYHOCTBIO MOJIOAs yIlIa MOXKET
HOTYMHUTHCS CTAPOI Ay1iIe JIJIsl TOTO, YTOOBI YUUThCS yNPaBIATh TenoM. Miu ne-
JaTh CBOM BBIOOp HA MPEIMET TOTO, Yepe3 KaKyl0 HOBYIO MaTepUANIbHYIO CTPYK-
Typy UM BHEIIPATHCA AaJblIe, YTOOBI pa3BUBATHCS M COBEPIICHCTBOBATHCS BME-
CTE C TEJIOM, €CJIM 3TO BO3MOXKHO. B cuity cBoe uppanuvoHaIbHOM TOHKOCTH, Ma-
TEPUANTBHOCTHU, MOAO00MI0 00BEKTY U DHEPreTUUECKON HACKHIILIEHHOCTH, yIlIa CTO-
coOHa BBICBOOOXKIaThCS U3 MJIOTHBIX MAaT€pUATIbHBIX CTPYKTYp PU3NUECKON Ma-
TEePUHU.

Jlymie Hy»eH OIBIT BIaCTH HAJ SHEPTUSAMHU MaTepuu. ['omeocTaTnueckum pe-
30HAHC MHOKECTBAa MHAYKTHBHO-EMKOCTHBIX COIIACOBAaHHBIX (HOpM-(DUIBTPOB
naét Jlyme 3HepreTM4ecKyro NOAAEpKKY B KOCMUYECKOM )KM3HU U TEM CaMbIM
MPOJJIEBAIOT CPOK €€ TBOPUECKOTO CcylecTBoBaHus (puc. 4.1).

Y1oObl UMETh BIACTh HAaJ CBOMM TEJIOM, cBOOOHAs JlyIia, cTpeMUTCs BHE-
PHUTHCSI B HACBILIIEHHBIE SHEPTHUEH O0JIee IITOTHBIE 3eMHbIe CTPYKTYPHI «30». ToH-
KUl YpOBE€Hb KOCMHYECKHX CTPYKTYp, IOCTPOCHHbIA Ha Kputepuun «30»
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HepaspymuM. [Toaromy crapas [lyma 6eccmeptra. Ho nst apdexTuBHoM 1 6e3-
oracHo# xwu3HU B KocMoce e Hy>kHa BJIacTh HaJl SHEPTUAMHU TOI0TpahUIeCcKOTo
TeNa, MO3TOMY OHAa YCTPEMIIIETCS B MOJAO0OHOE € Teso st OOpeTeHHs BJIACTH
HaJ| HUAM.

6.2. DPOPMYJIA U MEXAHUKA JIIOBBMU («30»)

Texnonorus 1068 crpoutcs B [lpupone (cM. cHOCKy 9) Ha OCHOBE 3aKOHa
COMNPSKEHUA JBYX MOJSIPHBIX, TOTOJHSAIOMIMX APYT IPYyra KUBbIX 0OBEKTOB.

JIro6oe pa3BUTHME HEBO3MOXKHO 0€3 CONPSIKEHUs AJIbTEPHATUBHON JHUHAMHUKU
TUX (PopM.

[Ipumep u3 MexaHUKH (TEJO): MUesia He MorJia Obl MaxaTh KpbUibaMu 440 pa3
B CEKyHAY 0€3 eTanbHOr0 CONPSKEHUS ABYX MBI (KOCOM U IPOJOJIbHOM ), B3a-
MMHO MOMOTalOUMX APYT IPYry B pacciaadiieHnu u HanpsbkeHud. OHU paboTaroT
KaK aBTOMAT, Ha YPOBHE IIOJICO3HAHMSI ITYEIIBI, KaK €IMHOE 1IEJI0€ (TE K€ BOIIPOCHI
peliaeT Haie cepaiie).

[Tpumep u3 counyma (cembsi): B cembe Kaxkaplil U3 CynpyroB OTAAET OOJIbIIE
HEXHOCTH CEpAlla U Tejla, YTOObl MOJIY4YUTh OOJbIIE OT JPYroro HEXKHOCTH
cepaua M Tena, a TaM, T1ie JBa JI00AT apyr Jpyra, poxkaaercs Tpetuil. Oka3biBa-
eTCsl HaJl0 He TOJIbKO OpaTh MusiocTd y IIpuposibl, HO HaO U CEeSITh 3Ty MUIJIOCTb
KaK BOCIIPOU3BOJICTBO JIIOOBU.

Ha 310l 0CHOBE MOXHO CTPOUTH €CTECTBEHHBIE T€HEPATOPBl IHEPTHUM.

Camoe ay4diee wjim camoe Xyjuiee, 4To eCTh B 00beKTe MOXKeT U3BJIeYb
(IpOSIBUTH) TOJIBLKO APYIroil 00bEKT U U3MEHUTD €r0 B 4IeKBATHYIO CTOPOHY.

DTO MOXET MPOUCXOAUTH HA OJHOM YHEPreTUYECKOM IIJIEKCyce (YaKpe) UiIh Ha
HECKOJIbKHX IMOCJEeI0BATEIbHO WK NapajiesibHO. PaccMoTpuM, KakuM 00pa3zom
aTo mpoucxoauT. [IpencraBpTe cede uaylme HaBCTpeuy APYT APYTy ABa MOJSp-
HBIX 00BEKTa, UMEIOIIHNE KaXKIbIH CBOM CIEKTpP 4acTOT Ay, Ay, 00YCIOBIECHHBII
UX JUYHOU MoTuBarmeil. 3imydas cBo€ cocTosiHue, Kaxkabpli 00BEKT MpHU CITydaii-
HOM BCTpeye ¢ APYrUM 0ObEKTOM, ECTECTBEHHO, BBI30OBET B HEM OTBETHYIO peak-
1[I0, KOTOPAasi MOKET OKa3aThCsl TPEX TUIIOB:

1.ITpu MONOKUTENHHON PEAKIIMH BOSHUKHET cyMmMapHas sHeprus (Ay + Ay).

2.I1pu otpuniatenpHON — pazHocTHasA(Ay — Ay) umn (Ay — Ax).

3.be3pasznuyHoe coCTOSTHME KaX bl OCTAETCS IPU CBOEH DHEPTHUH.

3/1ech HE pacCMaTPUBAETCS arpecChs, XOTs pa3HOCTh MOXKHO CUUTATh €IO.

B mepBom ciyyae cymMmapHas SHEpPrus OOOMX YCHUIIMBAETCS BCTPEUYHBIM
HAaCTPOEM OpPTOTOHAIbHBIX KOHTYpPOB. BO3HMKaeT MPOHUKHOBEHHE SHEPIrUid U
NoJIZIepKaHNE WX COCTOSIHUN B BHJIE TIPOM3BEAeHUS ¥ 0qHOTO (Ay + Ay) Ay 1
npousseneHust y apyroro (Ay + Ay )Aym. MOTUBBI y KaXA0r0 MOTYT CTaTh pas-
HBIMH, HO OIbEM OyJIeT OOIIUM Ha OCHOBE COTJIACOBAHHOCTH M CBOOO/IBI UX Op-
TOTOHAJIBHBIX DM-X KoJIe0aHU, KOTOPbIE MOTYT 3aTPOHYThH TO UM MHOE MECTO
B opranmsme. JJaHHOE HeOOBIYHO® COCTOSHHE CO3HAHMS Ay >y TIEPBOTO CIOCOOHO
BO3GYIHTH BTOPOTO M, COOTBETCTBEHHO, Ay > BTOPOTO CIIOCOOHO BO30YIUTH Mep-
Boro. O0a o0beKTa 00palal0T BHUMAHUE Ha Pe3yJbTaT U3MEHEHUs cBoell BHy
SHEPI'UH C KaKJbIM OMEeHHEM cep/ilia (1UKIa).
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Pesynbrat «30» y Ka)ka0r0 BRIMISIAUT ISl Ha4asla CIeayomuM 00pa3oMm: st
MepBOro 0OBEKTA 3TO % = ﬁ—}’:“{, a JJisi BTOPOTO Gt Ay
YEeHO BJIMSHUE CTENEeHU — B Ta0. 2.1.

Kaxnplii 4yBCTBYET CBOM NOBEM BHY cOCTOsIHMS, KOT/Ia CyMMapHasi SHEprus
HOBOI'O YYBCTBa YCTOWYHMBA U MPEBBIIIAECT YHEPTUIO NPEABIAYIIETO COCTOSHHUS.
OTH COCTOSHHS TEHEPUPYIOT SHEPTUH PE30HAHCA.

JlanHasi TEXHOJOTHS KacaeTcsl BCeX >KUBBIX 00BekTOB [Ipuposasi. UyBcTBO
J00BH C TIEPBOTO B3TJISA IMEPEBEICHO BCEMU JKUBBIMH CYIIIECTBAMH Ha TIOJICO-
3HATEJIbHBIN YPOBEHb (BKJItOUas CBEpXCO3HAHHE). JKMBOTHBI MUpP UCKPEHEH B
CBOUX yyBcTBaxX. OJJHAKO Y OJIHOTO 3TO MOKET BO3HUKHYTh, & Y JIPyTOro OTCYyT-
CTBOBATh.

Yro kacaeTcs NI0AEN, 3TO YyBCTBO Pa3BUBACTCA NO-pasHoMy. [lonspHeie moan
HEO0OXOIMMBI IPYT APYTY AJIsl CAaMOCOBEPIICHCTBOBaHUS. YeloBeK CrIocOOEH Mo-
HATh U YIYUIIUTH CE0sl yepe3 APyroro yejaoBeKa, MOJSIPHOTO €My IoJjia B JOCTa-
TOYHO TECHOM 00pa3e KU3HH.

VY HUX MOXXET BO3HUKHYTH JIOOOBB C MEPBOTO B3IJISA[a U PEIIUTEIHLHOE 3HA-
KOMCTBO KaK HEOOXOJIUMOCTb.

Bo BTOpPOM cCiiydyae mpoOCIICKUBAETCA pa3pylI€HUE, BaMIIUPU3M, aHTUIATHUS
WJIU TIPOSIBJIEHNE YYyBCTBA arpeCCHM, OCHOBAHHOE Ha JKEJIAHUH.

B TpeTrbem ciiyuae OTHOIIEHUSI OCTAIOTCS MyCTHIMU, O€3pa3TUYHBIMH.

Takum 00pa3oM, B3aUMOJICHCTBUSI 00BEKTOB MOTYT YCUJIUBATh UX WJIU pa3py-
math. B mepBoM BapuaHTE MPEACTABIIEH MPOLECC ECTECTBEHHOTO O30POBJICHUS
Ha OCHOBE €CTECTBEHHOW TEXHOJIOTMH JHO0BU. Y CTONYMBAas CTAOUIBHOCTD U OIl-
TUMaJbHOCTh METOJIA TTO3BOJISIFOT HA €0 OCHOBE PAa3BUBAThH U CBOE MTOTOMCTBO Ha
0J1aro UBMWJIH3ALIUH.

OTOT KpaTKui aHanu3 pa3Butus [Ipupoasl TOBOPUT O TOM, 4TO 3eMIIsl, OHA-
JKJIbl BOSBHMKHYB, Hayajia CBOM 3aKOHOMEPHBIN 3BOJIOIMOHHBIA TyTh. Ha onHOM
Y3 €r0 3TANOB OHA J0JDKHA CO3PETh U ITPEBPATUTHCS B 3BE3/Y, CTATh POJUTEIEM. ..
Kussi ¢ Hell B €€ TapMOHUH, YBaXKas €€ 3aKOHBI, UMEsl MBICJIA 00Jiee BHICOKOTO
MOpsiJiKa, BCE MBI MOXKEM CTaTh MOJOOHBIMU 3BE37aMU, a B JIydIlleM cllydae —
3BE3HBIMUA TBOPIIAMHU.

[TomyuckyccTBeHHbIM MeTOo 0310poBieHus aoaed npumenun [LI1. T'apses,
HCITOJIB3Ys KOTEPEHTHOE 00IyueHue nazepom ux sranon-/{HK. Ou ckorctpympo-
BaJl JIa3epHBIA MPUOOP TaKUM, YTO TOJIE B HEM CO3AAETCSA B paMKax «30JI0TOTO
OTHOUIEHUS», npuIen K «30» UHTYUTUBHO, CaM HE 3Hasi O TOM. JlaHHBIN TEXHU-
YECKUW METOJ OH MCIOJIB3YET JJIsi BOCCTAHOBJIEHUSI 3/I0POBbS MAIlMEHTOB Ha OC-
HoBe ux xe JIHK [35].

Ax
= —. He uckiro-
Ax Aym

6.3. MCUUCJEHUA NOHATUINCMBICJIOB U «30»

JlanbHelass HTHTEPIPETALUS SBOJIIOIUM CO3HAHUS U PA3BUTHUS YEJIOBEKA Ye-
pe3 matemaTtuky [Ipupoibl BO3MOKHA, KOTJja Yucia NOJAMEHSIOTCs OyKBamMu, CJ10-
ramu, CJIOBaMH, CHMBOJIaMH, TIOHSATHSIMHU B (DyHKIIMOHATTLHOM BBIPAKEHUH.

B atom ciyuae mossipabie ontoca 0o0bekToB [Ipuposst onpeaensrores mo [e-
TeII0 KaK «TE3UC-aHTUTE3UC», TJe «00€ MPOTHUBOMOJIOKHOCTU JOJKHBI OBITh
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onpenenéHHpIMY. Te3uc 1 aHTUTE3UC HYXKHO paccMaTpuBaTh Kak BHy u BHe, kak
KOMIUTIEKCHBIN COCTaB €IUHOTO 00pasa, IAe OAHO MOJIIPHOE MOHSATHE TOTIOTHSIET
JIPYTro€ MOJIIPHOE MOHSATHE JI0 1IeJIOT0, TUIA «Te3UC-coOTe3uc-cuHTe3». OJIHAKO U
3TOro Masuo. /[ momHOro (ha30BOTO MPEACTABICHUS W MCUMCICHHS TPOUYHOM
¢dbopMbI 00BEKTa BHOCUTCSI €r0 00pa3 Kak «IpPeIMET, MPOLEeCC U SBICHHUEY, JI0-
TIOJTHSFOIIUI MCUMCIICHHEM elé BYX MOAOOHBIX map. B pe3ynpTaTe moiydaem
MIOJTHYIO TTAPaMETPUUCCKYIO KapTHHY UEPAPXUU TAHHOTO YPOBHS MIPEICTABICHUS
oowekrta (puc. 6.1). CunTe3 ABYX Map SABISETCA PE3yIbTATOM CHHTE3a («TE3HC-
OpPTOTE3UC-CUHTE3Y).

\ \ TEOPHA (T
. o Iy TOTHE A JIOTIA (T
A 1 A 1
a A Az Oy OTTRIT BEFA (B)
: [TPAK THEA (T3

Prc. 6.1. AnropHTM HCYHC TEHHA ¢ MEBICTIOR

B mpakTtuueckoit AeSTeIbHOCTH HE BCET/Ia , )CTATOYHO OIBITA, HO €CJIU TPH-
HSTh, YTO OIBIT M MPAKTUKA — 3TO OTPaOOTaHHOE €IUHOE IMITMPUIECKOE JCH-
CTBO, TO CHUCTEMa CBEPTHIBACTCS B YCTOMYUBYIO M ONITUMAIBHYIO TICHTarpamMmmy.
Kpome Toro, moja 1orMoii MO’KHO TIOHMMATh HE BCEM OUEBUIHYIO aKCHOMY (H3-
pedeHue, He TpeOyrolee J0Ka3aTeabCTB).

6.3.1. AJITOPUTM ITIOAT'OTOBKH U UCYUC/IEHUA:

1.BriOpath Ha ocu X (Te3uc «Ay»), MIOHATHE U OMPEACIIUTh Ha TOU )Ke ocu X
TOJIIPHOE K 06PATHOE TE3UCY «Ay» OHATHE (COTE3HC «—A, ' »), KOTOPOE BMECTe
C TE3UCOM A, CKIaJbIBAETCS B €AMHBIN 00pa3 Kak MPeaMET, CMBICI®’ KOTOPOro
HEO0OXOAUMO PacKphITh B «30».

2.BriOpath Ha ocu Y OPTOTOHATBHYIO OCH X Mapy MOHATUN NEHCTBUS (Te3HC
«Ay» ¥ COTE3UC «—Ay_l»), CMBICJT KOTOPBIX CTPOUT KOHTEKCT KakK IPOLIECC.

3.CuHTe3 nmapsl BHIBOJUTCS HA OcH Z, OpTOrOHAIBHOUN ocaM X U Y, CMBICI KO-
TOPOTO SABJISIETCS PE3YyJIbTATOM CHHTE3a («TE€3UC-OPTOTE3UC-CUHTESY ).

HenpoTuBopeunBOCTh pe3ysibTaTa CUHTE3a MOXHO MPOBEPUTH MPOMEKYTOU-
HBIM, IONIOJTHUTEILHBIM U OKOHYATEIBHBIM KOHTpPOJIEM B pamkax «30» (1.6, puc.
1.7).

Ilpomeosicymounsiii KOHMPOIbL aJEKBATHOCTA UCYUCIIEHUS CIOB MO JUHEUHOU
cucmeme «T€3UC-COTE3UCH MOKHO OLIEHUTh BepOaIbHBIM (KaueCTBEHHBIM) MIPE/I-
craBienneM. Hanpumep, u3 puc. 6.1 umeem npou3BeeHNE LIE0T0, IPEACTaBIICH-
HOE KaK «TEOpeTHYecKass MpaKTHKa» WIM  «IPAKTHYECKas  TEOPHUs».

$’CMbICa — 5TO MHUMOE WM PEaIbHOE NPEIHA3HAYEHHE COTE3HCA I KAKOM-TMO0 BElIH, CI0Ba, TI0-
HATHS WK ISUCTBHS, 3ayI0keHHOE [Iprpo10ii 1y1si KOHKPETHOTO Te3Kca KaK JOTIOTHEHHE IO IIEJIOTO.
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KonruecTBeHHOE NTPEACTABICHUE IPOMEKYTOYHOTO KOHTPOJISI UMEET HEMIOCPE-
CTBEHHO BHUJ «30JIOTOTO OTHOIIEHUS» B 2 BAPUAHTAX — IO OCH X U MO OCU Y
DA, x (-A, ") = -1 A+(-AH=1-M
2)A, x (A7) =-1 Ay+ (A7) =15>M

KosnmuecTBeHHOE MpeACTaBiIeHNE AOMOJIHUTEIBHOTO KOHTPOJIS TAKKE UMEET
HEMOCPEACTBEHHO BUJ «30JOTOTO OTHOIIEHUs». KauecTBEHHBI pe3yJibTaT Ha
0aze «30» ecTb KpUTEPHl YCTOMYUBOCTH U ONTUMAIBHOCTH.

OkoHuamenvHblll KOHMPOIb AJIEKBATHOCTU UCYUCIIEHUS CMBICIIOB IO OPTOTEX-
HOJIOTHM BO BCEH MOJTHOTE BBITVISIUAT CICAYIOMUM 00pa3oM:

1. Jlnst mapel «Te3uca U cOTe3ncay UMeeM akieHThl «30»: «BepHas JOTHUKa
BJI- «nornueckas Bepa» JIB, «reopernueckas npaktuka» TII u «rpaktuueckas
teopusi» [T, «mormaruueckuii onbit» 10 u «onpoboBanHas qorma» O/J1:

BJA=JIB=TII=II.T=0-=10=-1;

2. JIJist map «Te3uc-OpTOTE3UC» UMEEM Clemytonue onpeaeneaus (puc. 1.8):

O =1UI =JIT=TB= BIL JI =110 = OT=T =111, I1 =JI/] =/1B = BO = OJI.

J=JIIT =TJI = BT=1IB, B = OIl =TO =1T= 1/, T=1JI =JIO = OB = B/I.

B 1iei10M, opTOrOHaNIbHBIE OCU U TOJIIPHBIE MTOHATHS MOKHO MEHSITh MECTaMH
TaK, 4TOOBI COOTBETCTBYIOIIME KOHTPOJIbHBIE MPOBEpKU Ha «30» HE Hapyllau
OBl CMBICII KOHTEKCTA U PABHOBECUE CHCTEMBI, a TAKKE HE UMEIU Obl IPOTUBOPE-
YUU.

DTO 3HAYUT, YTO KOTJa MPABWJIBHO MPOCTPOCHO MOHUMAHHE, HAUUHAIOT JCH-
CTBOBATh «00KECTBEHHBIE CHUJIBD) OJIHO3HAYHOCTH B COTJIACHH C «30JIOTOM IMPO-
nopuuei». KOHTEKCTHBIM METOJ MCUMCIIEHUSI CMBICIIOB ITOKAa3bIBA€T NMPUHLIMIL
SBOJIIOLMOHHOrO Mporecca NOHUMAaHUA®®, KOHTEKCTHBIM METO] HMCYMCICHUS
CMBICJIOB OTpax<aeT Mpoiiecc paboThI HAIIErO MO3Tra, paclo3HaBaHUs UM 00pa30B
Y BBIPaOOTKY Te€3aypyca HAIIEeTO si3bIKa, KOTOPBIN caM 1o ceOe SBIseTCS MPOAYK-
TOM 3BOJIFOLIMOHHOTO MPOIIECCA €CTECTBEHHOIO MHTEIIJIEKTA.

6.3.1 3HayeHHEe KOHTEKCTHOI0 METO1a

5 Ha KOHTEKCTHOM

Henecoo pa31éocn> MPUHIIAIIE MOXHO Kap-

YcTpemienune MHTC3 JVHAIBHO CTPOUTH
[Ipeo6pazoBanue

PaBHoBecue CMBICJIOBBIE U 11€7€C000-

Ananrams SCucrematmsarus  Pa3HBIC CBSI3H U TEXHO-

noruu (puc.6.1, 6.2).

CoOBEpIIEHCTBO Pedopmariust Bo3MOXHBIN BapuaHT
KoMMyHHKaIus WNuTerpanus KOHTEKCTHOM CBSA3U co-
Opranuzanus BPCMCHHBIX IIOHSTHHN

MpEeJCTaBJieH Ha pHu-

Puc. 6.2. IlIpumep ucumncjIeHUss HA CMBICJIOBOM cynke 6.2. TlosBrenue

YPOBHE I€HCTBUH JIOIIOJIHUTEIILHBIX OCel
WUTIOCTPUPYET CBSI3b IOCIICIOBATEIBHBIX Uepapxuueckux yposwei. Ilpu smom

%8 10 cornmacyercs ¢ OpUrHHAILHBIM BapuanToM bubmuu, rae ropoputes: «Baauane 6s11 Jloroc. Jlo-
roc ObLI ra. roc 66u1 borom (m M Mup). Kak? — cm. cioBaps.
oc 0 Bora. U Jloroc 6511 Borom (mpeobpaszyro M Kak? — cm. croBa
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asmop He uckadaem opyaue 8apuaHmul U 20Mos yuecms U NPUHAMs NONPAeKU
cneyuanucmos.

KoHTekcTHBIN MOAX0A MpeCTaBIsieT co00i 0coOyI0 IIEHHOCTh IS (hU10co-
buun, Tak Kak eé MeNlb — HOHAMb U 0CO3HAMb HOPMO0OPAZYVIOUWULE NPUHYUN CUM-
607106. CUMBOJIBI OOBEKTUBHBI U LIEHHBI. VX WieanbHbIi CMBICI 3a1ie4aTiieBaeTCs
B YCTOMYMBOE €AMHCTBO (HOPMBI. JIyUHCTHI MPUHIIMIT PA3BUTHUS KOHTEKCTHBIX
CMBICJIOB CHMBOJIOB CTpOro cBsizaH ¢ mudpoil. Korga m0060Bb cTaHOBUTCS B
IICHTP pa3BUTHA BceX ypoBHEH B «30», BOSHHKACT OCTOB IeHTarpamm (tadi. 4.2).

DBOJIIOLHS CMBICIIOB B CBOEH OCHOBE IMOCTPOEHA HA YUETKUX CTPYKTYPHBIX CBSI-
351X 1 uX pacmmpernn (puc. 6.3). 3aeck He momyckaercs (haHTas3usl.

XKuBoit 00BEKT — 3TO BOJHOBasi pa3BEPHyTass B OECKOHEYHOCTh MBICIH, €€
CMBICIL.

Ha ¢one onHopoaHOM cpebl poxkaaeTcs 00BbEKT ¢ HOBOM CMBICTIOBOM 3a1a4eid,
BO3HUKAIOT HOBBIE aTpUOYThl €ro JajbHEMIEro pa3BUTHs B IPOLECCE MOMCKa
CBOETO IpEJHA3HAYEHUs U €r0 OOHapyKEHUs WIM CTapeHus, pacnana U CMEpPTH
[13].

Haiinennoe npegHazHaueHue crocoO0CcTByeT goironetuto. CMepTh nocie pea-
JU3alUH JAaHHOTO NIPEAHAa3HAUYEHUS OCYILECTBIISIET IEPEX0 ] CO3HAHUSI ATOT0 00b-
€KTa Ha HOBBIM 3Tall CBOErO Pa3BUTHUS, YTO COOTBETCTBYET 3BOJIIOLUOHHOMY
CKauyKy (HOBOMY POKIEHHUIO).

[Iponiecc pa3BUTHSA CMBICIOB CBSI3aH ¢ ABoMonMeEn camon IIpupoasl. DBosnro-
L[MSI CMBICJIOB — 3TO MPOAYKT KYJbTYPbl, KOTOPAsi HAPABIISIET OOBEKTHI B Ty XOB-
HBII MUP KPacOThl, B MUP «30JIOTOTO OTHOIIEHUS», KOTOPOE yCTaHABIMBAET Trap-
MOHHUYHbBIE CTPYKTYPHBIE CBSI3U.

0.(6)lonapHocTs baza kpyroeopoTa
5 3HaHne MPAMEIX M 0DpaNHEIX BEeIIHHH

+6=9 - 0.(1) —EEE
2 JIroboee («30») 3+0.6=36....02(7- mpomma
Opmuoponuocte 3x<6 =18 _ .. 0(3) — cTepweHs
Hurennext 22x32 =36 002(7T

36=10=360 - xkpyr pagnax

Bomna 1
Purm 7

[apmomma -

0.(3)

Puc. 6.3. IIpumep ucuucjaeHusi CMbICJI0B HA YPOBHE 3BOJIIOLUA

B pe3ynbrare yrepu IpeBHUX 3HAHUM, Mbl IPEKPATUIIN YUYUTHIBATh KOPHEBBIC
OCHOBBI sA3bIKa. B mpotuBoBec aTomy siBinenuto yuenue 11 [§npencrasiser Tex-
HOJIOTUYECKUI METOJl MCUHUCIICHUS TAPMOHUYHBIX CMBICIOB, OPTOTEXHOJIOTHIO
(bopMHUPOBaHUSA LIEIEBOTO CIIMHOPA, KAK «CKOPYIO TOMOIIIb» B MOJI€ BEpOATBHOTO
xaoca.

CnuHopHasi OPTOTEXHOJIOTHS JIOT0Ca

U3navanbHas riyouna t/a’ passurus coObiTHil B Ioroce Log,CKphIBAET MPO-
I10€, IaBHO MuHyBIIEe odopmieHHoe Bpemenemt u AM cunresom at. Ilpu-
CTAJIbHBIM B3IV pa3iMyacT B 1aBHO OTIIYMEBIIMX BeKaX apTe(aKTbl, JIET€H/IbI
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3HAYMMBIX COOBITUH, 1aThl, UIMEHA, OCKOJIKH, CJIE/bl IPEBHUX KYJIBTYP U IIUBUIIHU-
3alui.

MpbI He Hay4yeHbl BXOJIUTh B TOHKUE TUIaHbI MMAMSITH, YTOOBI BUJIeTh BHY K
3MOX. DTO, BO3MOXKHO, MOTYT JIeJIaTh TOJIBKO T€, KTO BJIaJI€€T CBOMM TEJIOM U CIIO-
COOCH CeJIEKTUPOBATh B HEM BHICOKOYACTOTHBIE CJI0U COObITHI BHY conepkaHusl.
[ToaTOoMy Hailie camoe 60oraToe BooOpakeHre BOCIIPOU3BOAUT BHe uKku 31mox, 1o
KOTOPBIM U yrajabiBaercs BHy copeprkaHue, IPUOTKpbIBaeTCs Cynb0a cTpaH, 1a-
pen, HapoAoB. BO3MOXKHO JIM B TaKOM KaJIEMAOCKOIIE BBISIBUTH, KOT/1a UMEHHO
BO3HHMK M PACHpPOCTPAHUIICA SI3BIK, €r0 a3bl, 00pa3bl U YHUBEPCAIbHAS UJES MO-
JSIPHOM OPTOTEXHOJIOTUU TalHOTO Jioroca?

IIpakTH4eckoe 3HaYeHHE «CIIMHOPHOM OPTOTEXHOJIOTMHW» B TOM, YTO OHA
803podcoaem, cooupamenbHyl0 OCHOBY SA3bIKA, UCHOPUIO U, KAK cledcmeue, e2o
P0008bix Hocumenel— aroel, Hapoo. CospeMeHHbLL MHO2ONONAPHBIL MUP npe-
VMHOUCUTL CMBLCIIOBYIO NOAAPU3AYUIO, PA300UUE Yel08eUeCmB80. NO3ZUMUBHOE U
HezamueHoe oOweHue cmano oo6vekmusHou peoxocmoiro. CRUHOpHAs opmomex-
HOJNIO2USL UCHUCTIEHUSL CMBICI08, 00beOUHSs NOJIAAPHbIE NOHAMUS 8 YeIOCMHbIU U
Henpomueopeyugwlll 00pasz Ha baze 20Meocmasa, 3aKpenisem e2o 8 Co-YeHmpax
nPOMuUBO6OPCMBYIOWUX CMOPOH, NPeBPauias e2o 8 KUbep-npocpammy, Komopasi
ynpasisem cucmemou 8bl00po8, npeonoumeHull 4ei08eKxd.

['yMaHUTapHBIM HayKaMm, KaK U TEXHUYECKUM, HEOOXOIUMO U3ydaTh U 3HATh
¢u3uKy nporeccoB popMooOpaz0BaHUA U OCMBICIEHUS TOTO, YTO OHU TPAKTYIOT.
JIroau, 3aHATHIE HAYKOM, AOJKHBI OCO3HABaTh M MOHUMATh Kak M Kakue Jena,
peur U MbICIM HecyT oHU (¢pu3uuecku renepupytor) B OM. CTpykTypa s3bIKa
pa3BuBaeTcs uepe3 poHeMy, Mmopdemy, CI0BO, MOHATHE, Ppa3y, 00pa3, peub. Bes
UX CTPYKTypa, UX TapMOHHUS WIA JTUCTAPMOHHUS — UMEIOT JIOTUKO-(DU3UUECKUH,
JIyXOBHO-MAaTEPUAJIbHBIM CMBICJ, CWJIBHO BiusOmMiA Ha BHe m BHy mup He
TOJIbKO BOCIIPUHMMAIOLIMX, HO U, B OOJbILIEH cTeneHu, Ha uziararomux. Oco-
OEHHO ATO KacaeTcs YCUJIMH, MOBTOPEHHBIX MHOTO pa3. MIx reomerpuyeckue ro-
JOrpaMMbl, HaUYMHAsl C TOYEK, JIEKAaT B OCHOBE (OpMOOOpPa30BaHUS MATEPHH.
Imo mowinoe Quzuueckoe opysicue 6 UHPOPMAYUOHHOU 60liHE, NPOMUE KO-
mopoz2o HeodX00uMOo umems 3auiumy, KeaTeJIbHO HE UCKYCCTBEHHYIO, a €CTe-
CTBEHHYIO, YTO MOXXET CTAaTh OCYIIECTBICHHON TOJIBKO Y€pPE3 CUCTEMY BOCIIUTA-
HUS U 00pa30BaHMS MOIIHOCTH CJIOB f3bIKa, JIOTOCA, a MOTOM MOIIbBIO SHEPTUU
aToMa, MOILHOTO COOOPHOTO TENECHOTO Marepuaia, Kak KOJUIEKTUBHOIO sIBJe-
HUA. MBI y’Ke OTMeUalu, 4TO CKOPOCTh MPEACTaBISET COO0M CTPYKTYpHBIH mapa-
METP OJHOPOJHBIX CTOSTYUX BOJH cpenbl (3.19). V kaxmoii BOJHBI CBOS cpejia pe-
anuzanuu. Kaxxnas gopma xapakrepusyercs CBOUM CIIEKTPOM YacTOTHI, OIpee-
JISIOLMM CTPYKTYpHBIH Xapaktep ¢dopm. Kyna BHuManue, Tyna u sHeprus. Cto-
s'YM€ BOJIHBI HIMEIOT CTPOTHE MUKOBBIE IPUBSA3KHU K ONPEAEIEHHBIM CMBICIIaM, KO-
TOPbIE MOKHO UCCIIEI0BATh C ABYX CTOPOH (¢ BHe Buanmoil u ¢ BHy HeBUIUMOI ).

B pesynbrate pacKpbpIBacTCsi YHHBEPCAIBHBIN AJITOPUTM CHUHTE3a UCUMCIISAC-
MOTO 3aMbICJIa HA OCHOBE MEXaHNU3Ma KBAaHTOBAHUS IJIOTHOCTHU 3HEPTUU B «30».

Ocy1iecTBieHHE MpoIlecca KBAaHTOBAaHUSI TpeOyeT OT KubOep-mporpamMmucTa
BBICOKMX HPaBCTBEHHBIX IPUHIIMIIOB )KM3HU, TIOCKOJIBKY B Y3JIOBOM TOUKE OMACHO
IPUBHECTU TIOMEHY OHATUN U 3aJI0KUThH OIIUOKY B TNIOTHO MaTepUaIN3yEeMbIii
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obpa3. B Hacrosiee BpeMs 3TOT IMPOIECC MPOUCXOAUT OECKOHTPOIBLHO OTHOCH-
TENbHO 00enX CTOpoH. DU3HKO-MaTeMaTHIeCKoe TTIOHMMaHUe 3TOTO MEeXaHU3Ma
4eJI0OBEKOM (POPMHUPYET B UEIOBEKE MPUPOIHBI IMMYHHUTET K 9y>KEPOTHOU Bep-
OabHOM MH(OPMAITUU U TIOBHIIIAET €r0 pa3pelIarollyto (M30upaTeabHyI0) CIIo-
COOHOCTB, SIBJISISI COOOH 00ueuenoseueckyo mexHuKy COyuaibHol 0e30nacHo-
cmu.

6.4. YHUBEPCAJIBHASA ®UJIOCODPUSA «30»

VYHUBEpCANTBHOCTh PHEPTETUUECKUX OTHOIIEHUN MO3BOJISIET CO3/aBaTh U UC-
YUCIATH (PyHIaMEHTAIBHBIC TIOJSIPHBIC CUMBOJIBI, KATETOPUH U KOHCTAHTHI 1 0/2-
it cpensl EEE, riie Bc€ cocrout u3 mamepuanvroii snepeuu [7, ctp. 34 u 122].

B koTne ObrTis aHaIOTHS PU3NIECKON CPEbI C JaHHBIMU KOHCTAHTAMH UMEET
paBo OBITh MOTOMY, YTO BCE 3TH OOBEKTHI COCTOAT U3 OOBEMHBIX TOUEK, UMEIO-
IIMX CBOIO COOCTBEHHYIO YaCTOTY, IJI€ CHMBOJI, COCTOSIIUN U3 TOYEK, UMEET CBOM
COOCTBEHHBIN TPYIIIOBOM CIEKTP, TO €CTh CUMBOJIBI (DU3UYHBI.

Oto nenaet [Ipupoay moznaBaemoii uepes punocoduro, a punocodust cmaro-
8UMCA HAYYHbIM UuHcmpymeHmom nosnanus Ilpupoowsi. Ha pucynkax 6.1...6.3
T000€ MOHATHE, 3aHUMAloIee KpaiHee MOJI0KEHUE, COOTBETCTBYET ujeay, Ko-
TOPOTO B PEATBHOCTU 0€3 MPOTUBOIIOIOKHOTO TOHITHS HE CyllecTByeT. B du-
3UKE U MaTEMaTUKE M3BECTHO MOHITHE «IPABUIIO BUHTA», HA 00pa3e KOTOPOTO
BEIYHCIISTFOTCS CBSI3W OPTOTOHATBHBIX KOOPJIMHAT, T/IC TPOU3BEICHUS (BpaIllcHHUE)
JBYX KOOPAHHAT POPMUPYIOT TPETHIO KOOPAUHATY (CIUH):

XY=2Z; XYy=-2,ZXx=Y; XZ=-Y,yZ=X ZY=-X.

ITo smy npuHIMIy, aaropuTmy (puc.6.1) ucuucaswrcsas Buy u Bae nons-
TuA (puc.6.4).

ApucTOTeINb MPU3HAJ YeThIpE MPUUYUHBI, JiexkKalre B ocHoBe Mupa. Ero mate-
pus maccuBHa, (hopMa — aKTHBHA, HAYAJIOM CITyKaT JBUKEHUS, a DHEPT U aKKY-
MYJIUPOBaHA B 1I€TU. Y TOUHSS U JOTOJHSS 9TU MPUYUHBI aHTUHOMHSIMU JIO OK-
TaBbl, Mbl HaxXoJuM OoJjiee TMOJHYK KapTUHY Hadajia 3BOJIIOLUU, TJE MPUCYT-
CTBYIOT STIOJSIPHBIX MPUYMH, WECTh Jyuen 1, 2, 4, 5, 7, 8, Hauano 3-i1 1y4 U B
oonry4 6-1 (puc. 6.3). Ha pucyHkax npenctaBieHbl BCE OJJHO3HAUHbBIC aITOPUTMHU-
yeckue cBs3u. OHU UCKITIOYAIOT MHOTO3HAYHOCTh MMOHSATHH.

PaccMmoTpum, kak BKIIFOYAET MOHATHE B ce0st HOpMYIIbHBIE TPUILIETHI pUC. 6.4.
[Tox pucynkom mansl 21dopmyna.

Hauanowm siBrisieTcst BeCh MOJHBIN KOHTEKCT U3 21 BapuaHTa IPOBEPKH.

1. Jlyx Matepuu (JIIM) onpenensiercst 3akonoM dhopmsi (3D) u sHeprueit
conepxxanus (OC). Marepust Jlyxa M/] Hao60poT paBHa coIepKaHUIO
snepruu (CO) u ¢popme 3akoHa (D3).

2. ®opma coaeprkanus (OC) paBHa 3akoHy Ayxa (3/]) u nepenany 3Hep-
ruu matepuanuzanuu (OM). Coaepxanue ¢popmsl (CD) onpeaensieTcs ay-
xoM 3akoHa (/I3) u marepuanuzanueit sueprust (M9O).

3.3akoH sHeprun (33) onpenensercs Gopmoit ayxa (DJI) u comepka-
Huem matepuu (CM). DHeprus 3akoHa (93) onpenensercs 1yxoM (GopMbl
(D) u marepuanbabiM conepxanuem (MC).
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A'A_“_L'A“‘ JOpMa

4B

CoaepxaHu "V SVlaTepus
UHp oOpMaUUA ; \_|[ /

3C A3M = 3akoH = ® v P MC A M3 = Marepun =30 v ®3

A3 A 00 =[yx =3CvC3 30 A 30 = 3Heprua = MCv CM
OO ADP3=0opma=3MvM3 C3aACM = Copgepxanue=>31v 13
3C — 3aKoH cogepxraHua, 3M — 3akon Matepuu

MC — Matepua cogepxaHua, M3 — Marepua 3akoHa

A3 - Oyx 3neprum 30 - 3Heprua dopmel

A0 - Odyx dpopmel, 3 - 3Heprua ayxa,

@1 - Dopma ayxa CM - CogepxaHne matepuu

O3 — Qopma 3HEeprum, C3 - CoaepXaHUA 3aKoHa

Puc. 6.4. UcuuciieHue HEKOTOPbIX CMBICIOB B KPYI'y KOHTEKCTA

Marepus — 370 IOTeHIMalIbHAs rpaHb MexAy BHy u BHe nonsMu s3HEprUn.

1. lyx onpenensiet hopmy sHeprun (DO3) u aneprusupyet dhopmy (2D).
2.3akoH matepuanuzyet cogepkanue (MC) u cnepxkuBaetr mateputo (CM).
3.Marepus conepxut 3akoH (C3) u y3akonuBaet conepxanue (3C).
4.Conepxanue y3akoHuBaeT Mareputo (3M) u marepuanuzyet 3akoH (M3).
5.®opma ogyxoTBOpseT sHepruto ([19) u snepruzupyet ayx (D).
6.Oueprus omyxotBopset hopmy (D) u opopmiser ayx (D).

Bot u npyroii BapuaHT NpOBEPKU CMBICIIA U UCUUCIIEHUSA:

1. dyx conepxut 3akoH (C3) u BeICTynaeT kak 3akoH coaep:xkanus (3C).

2.3axoH comepxut popmy ayxa (PJ]) u BeicTymaet kak 1yx dhopmsl (D).

3.Marepust opopmiiser sHepruto (O3) rpaHIMHU U HECET IHEPTUIO POPMBI
DOD).

4.Conepxxkanue uMmeeT sHepruto ayxa (3/1) v BeICTynaeT Kak JyX dHEpruu
(A3).

5.@opma marepranuzyeT 3akoH (M3) 1 HECET 3aKOHOMEPHOCTh MaTepUU
(3M).

6.0neprus marepuanusyet conepxkanue (MC) u Hec€T conepkaHue MaTe-
puu (CM).

Ha pucynke 6.4 Mbl BUAMM CTPYKTYpPbI IpapriuecKux CUMBOJIOB BCeX KOH(pec-
cuil. JlaHHOe MOHMMaHWe HE MPOTHUBOPEUYHUT TyXOBHBIM MPHUHIIMIIAM BCEX PEIU-
ruil. Hao60poT, 0HO UX 00BbEAUHSET, IOMOTAET CTPOUTD €AUHYIO BEPY, YCTONYH-
BYIO UJICOJIOTHIO TOCYAapCTBA.
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Ha pucynke 6.4 nanbl ajiINTUBHBIE U MYJIbTUIUIMKATUBHBIE OMIPE/ICIICHUS BCEM
MPEACTABICHHBIM KATETOPUSM B KPYT'Y OJTHOPOJHOU CPEAbl B KOHTEKCTHOM Bapu-
aHTE Yepe3 JOTMUECKUE ONEpPaluy CI0KEHUS U YMHOKEHUS.

Pa3BEpHYTHI TpHU OCH MOJISPHBIX KATETOPUH, TO €CTh IIECTh Jyuen. Cenpmoit
(LeHTpabHBIN, 11eNIeBOM) JIyd coBeplieHCTBOBaHUs «30» MMeeT Havyallo B TPO-
utie (puc. 6.3). Kaxxnas u3 oceit (puc. 6.4) umMeeT aropuT™M pa3BUTHS «TE3UC —
COTE3UC — CHUHTE3»:

XM =®OxC=3xD =1,

rae mpu @ = 0,618..., UMEIOT MECTO CIIEIYIOIINE COOTHOIICHUS:

39/23=¢%, OC/CD=PEl, IM/M]= pt!.

Hccnenyst HOHATUHHBIE CMBICIBI B KOHTEKCTE «30», aBTOP BBOAUT AJIITOPUTM
JAJbHEUILIETO PA3BUTHS «Me3UC — OPIMOMEIUC — CUHMES), KOTOPBIN CTPOUTCS Ha
BekTopax (TpeyronabHukax ITudaropa) Ha ypoBHe MbiciedopM (puc. 1.7), rue

CDZ+32:M2, 32_,_[[2:(:2, Zl2+CD2:32
M2+C2:32, C2+32:,ﬂ2, 32+M2:q)2’

C pocTOM 3HTPOIHH yCTaHABIMBAETCS MPOYHAs ONTUMAJIbHAS CBS3b C KyOuue-
CKOTO YPOBHSI Ha CIEAYIOIIMI IapoBod ypoBeHb uepapxuu 10/2-0 cucremy
(2.17).

JIro00i1 mepuoaMUecKuil UK B JUHAMUKE (POPM UMEET TPU OPTOTrOHAIbHbBIC
OCH, Ha KOTOPBIX MOXHO PAaCIOJIOKHUTh MPAKTUYECKH BCE PA3HOBUIHOCTH Kpe-
CTOB, KaK MPEACTABICHO Ha puc. 6.4. I AMHAMUKHU paclioN0KEHUS MIOHATHN 110
KpECTy MpU CMBICIOBOM HMCUYHUCIEHUM TpedyeTcst HekoTopas (panTa3us. Kpects
00BEMHBI, TaK KaK TOYKa 00BEMHA, OJTHAKO CUMBOJIBI UX MOTYT OBITH MPEJICTAB-
JIEHBI YCIIOBHO B MJIOCKUX BapHAHTAX.

6.5. METOJA UHCYHUCJIEHUSA CMBICJIOB

Konmexcmmuwiii cnocob nauunaemcsi ¢ npuedeHusi RpupoOHbIX CUCTEM K eOu-
Huye. Kascowlil napamemp MOA*CHO UCHUCTAMb Yepe3 Opyeue napamempnvl 6 KOH-
mekcme. Brooicennocms 00nux edunuy 6 opyaue moabko pacuupsiem oopas 603-
MOJACHBIX npedcmaesierull. s ynpowenus napamempuieckol cymu mou uiu
uHoll eOunuyvl Ham npuxooumcs BPEMEHHO® evidenamov eounuunvie gpae-
MEHMbL U3 CUCEMbl, A 3ameM, VIMOUHSSA UX, 6HO8b GHOCUMb KAK HOBbIU KOH-
MeKCcm 8 cucmemy.

AOcTpakTHass MaTeMaTHKa OTHOIIEHUN ¢ MHOXECTBaMHU JIaBHO pa3padoTaHa.
[TocnennuM 1IaromM B pa3BUTHU aOCTPAKTHBIX MHOXXECTBEHHBIX OTHOIICHHIA
crana mkojya 0. . KynakoBa (HoBocubupck) [20]. Oqnako u 37eCh €IUHBIHN
CMBICIIOBO# aceKT abcTpakTHOTO (uI0coCKOTOo B3TIsa HA PA3BUTHE CO3HAHUS
OTCTaéT OT JKMBOW PEAThbHOCTH — HE XBATaeT CTPOTHMX KBAHTOBAHHBIX MED,

% MosxHO MPUBECTH IPUMEP BPEMEHHOCTH Pa3BUTHS KHUBOIO KOHTEKCTa B IIpupose u3 pacckasos Oy-
psATckoro mamana banaerHoBa Banepust banbxxunoBrga np. [56]. Hampumep, korma rHE3y JaCTOUKH
TPO3HUT OMACHOCThH CO CTOPOHBI MOIIMTOJI3AOIICH 3MEH, OHAa OCTABIISICT THE30 U JISTHT 32 OOTOMOJIOM.
[Ipunecs B kitoBe OOroMoiia, OHa CTABUT €T0 Ha IMyTH 3MeH. boromMor, yaapsis JrankaMu 1o rojioBe
3MeH, BBI3BIBAET IIOK, OTPHIB €€ OT omopsl U mageHue. [locie aToro Jacrouka Bo3Bpamaer Ooromona
TyJa, OTKy/a B3su1a. Y CTAaHABJIMBAETCS MPEKHUIA MOPSAIOK.
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OJIHO3HAYHOCTH, 4TO cBoiicTBeHHO [Ipupone. da3oBoe MHOrooOpazue xena-
TEJIBHO PACCMOTPETh KaK B OTJAEIBHOCTHU, TaK U BCIO €r0 COBOKYITHOCTb, YTO AAET
BO3MOXKHOCTh YBHJIETh BCE pazHOOOpa3ue MpU ONMHUCAHUM MEpP M KBAHTOBAHUS
o0BbekToB [1puposr.

KoHTekcTHBIN crmoco0 MCYMCICHUS CMBICIIOB W ()OPM MOCTPOSH HAa OCHOBE
«30» (agexBaTHOW (PYHKIMOHAIBHOMN CBSI3U MEXAY YNOTPEOISIEeMbIMU TTOHATHU-
MM KaK 9KBUBAJICHTaMH 00pPa30B), COIIACOBBIBAIOIIETO HA TPEX OPTOTOHAIBHBIX
OCSIX TPH MOJISIPHBIX B3aUMOIOTIONHSIOIINX TE3MCa MO CMBICTIOBOM BJIOKEHHOCTH
—urtoro 9. Ho xapakrepuctuku 3Tux GopM MOKHO paccMaTpUBaTh B CBETE Ta0-
autibl 4.3 Wy yacTU4yHO Yepe3 ayun Anuchl beitnu (puc. 6.3) Tak, 4TO MOYKHO
CBS3aTh UX CIEAYIOIIUM 00pa3oM:

—TSTOTEHHE MacC OJIHOTO OOBEKTA K IPYroMy MOJA00HO BOJIE UX 3apsAoB — «1»,
—10JIApU3aIUs CPebl NOI00HO XapaKTEPUCTUKH JIIOOBU 0OHEKTOM CE0sT — «2»,
—TpEXCTOPOHHMM B3IJIS]T HA CUTYAITUIO MTOJ00CH UHTEIUIEKTY — «3»,
—OPTOTOHAJILHOTO B3TJIs/Ia HA CUTYAIUIO — TAPMOHUS Yepe3 KOHMIUKT — «4»,
—cTaTu4decKkas CBA3b AOCOIIOTa MOA00HA 3HAHUIO U JIOTHKE — «5»,

—pa3BUTHE UHTEIUICKTA MOJISPHBIM JOTIOJTHEHUEM TOIOOHO TIPETAHHOCTH — «6»,
—TpyIIoBas paboTa BCeX PUTMOB MMOJJOOHA PE30HAHCY M TAPMOHUH — « 7/,
—CMOHTaHHBIN Nepexo]] MOA00ECH CUHTE3Y HOBOT'O Yepe3 IOMOJIHEHUE — « 8,
—10JIHOTA 3anoJiHeHUsI BHY CyTH OJ00HO MPOHUKHOBEHUIO — «9.

Kaxnoe u3 moHATHI B pa3HBIX acleKTaX MOXET MPOSBIATHCA KaK MpeaMeT
(moamyexarue), npouece (Ckazyemsble) U sIBJICHUE B BUJE pe3ysibTaTa (OCMBICTIe-
HUS).

Camoe TpyJIHO€ B HCUHUCICHHH CMBICIOB — 3TO MOWUCK aJE€KBATHBIX KOH-
TEKCTHBIX MOHATHUN, COCTABIISIIONIMX €IUHYI0 TapMOHHIO (POpMYITy), KOTOPYIO
MOYKHO J1aTh €IWHUIE OTHOCUTEIBbHO LIEHTPAJIbHOW 3€PKaJIbHOW TOYKUA CPEIBI
EEE. DTOoMy 0CO3HaHMIO B HAIIIUX MO3Tax CIIOCOOCTBYET 3€pKaIbHbIN HEUPOH.

B kaxxJ1oM KOHKPETHOM CJIy4yae Te3UC WA COTE3UC HECET B ceOe MPUOPUTET-
HBIM akKLIEeHT NpH UX ycaoBHOU omudpoBke B «30» kak BHy u BHe cMmbicioBOro
acnekta. [1o0 oyughposkoii nonumaemcs rocuiueckoe coomeemcemaue opmynam
(puc. 6.3, 6.4). Tak, ABa MOJSPHBIX TTOHITHS, BHIOPAHHBIE TPU UCYUCIICHUH CMBIC-
JIOB, COOTBETCTBYIOT JIBYM IOJIFOCAM JUMOJSA. DTH MOJI0ca He paBHO3HAUHBI. [lo-
MUHUPYIOLINI B UCYUCIIAEMOM KOHTEKCTE MOJIIOC COOTBETCTBYET OJHOM YacTH
«30» (X, Y, Z), a nporusononoxusii nomoc (—X~1, =Y~ u —Z~1) — npyroii
(puc 6.1).

JlomoTHeHre OTHOTO TOJIF0Ca IPYroMy W/WIIM WX B3aUMHOE TPOHUKHOBEHHE
MO3BOJIAIOT B JII000M MOMEHT BPEMEHHU BUIETh 00pa3 KaK LEIOCTHYIO CAUHUILY.
VY4€T 3TUX aKIIEHTOB MO3BOJISIET YUUTHIBATH Pa3HbIe TOUKHU 3pEHUS U BHICTPAUBATh
IPaBUIbHBIE PACCYKJICHUS U MPABUILHOE MIOHUMAHUE BJIOKEHHBIX CMBICIIOB I10
BCceil OeckoHeyHoU riryonne Mupa (puc. 1.4).

Takum 00pa3zoM, KOHTEKCTHBINA METO/I MpeIaraeT MaTepruaIuCcTUIECKOE OIU-
CaHME MEXaHW3Ma BbICHIEW (NMIPUPOJHON) JUIUIOMATUHU, KaK HCKYCCTBa
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B3aMMOIIOHMMAHHUS, U JI0Ka3bIBAET 1I€JI€CO00Pa3HOCTh ocTpoeHus «30» B Jo-
00l 001acTH KaK 3aJI0T MOHUMAaHMsI U COXpaHEHUs MUpa Ha 3eMJie.

[TpuHIMNIHATBHBIA CMBICI TaHHOTO CIIOCO0a 3aKJII0YaeTCsl B TOM, YTOOBI Ha
OJTHO | TO kK€ HehTpaiabHOe (MHAN(PGEPEHTHOE BOCHBMOE) MOHITHETIOCMOTPETH C
CEMU NO3ULMHI (CEMU JIy4eil) U HATH COOTBETCTBYIOIINE EMY aJ€KBATHBIEC SKBH-
BaJICHTBHI, TJI¢ OyIyT yBs3aHbl (POpMBI U (POPMYJIIBI Ha IPUPOIHON OCHOBE — paB-
HoBecus (pasz. 7.3, 7.4). Tak, nmoustre «YenoBek » MOKHO PaCKPBITh Ha JIMY-
HOCTHOM, CEMEMHOM, KOJJIEKTMBHOM, IUIAHETAPHOM M KOCMHYECKOM YPOBHSX
uepapxumu.

6.6. CMBICJIOBASI BCEOBIIITHOCTD «30», JIOBBUOBUJINSA

['maBHas mpoOsema moHUMaHus ri00aibHBIX KaTacTpod Ha 3emiie u B Koc-
MOCE — 3TO He3HaHue 3akoHOB [Ipupoel, B cormacuu ¢ kotopsiMu [Ipupona pas-
BUBAETCS. «30J10TOE OTHOLIEHUE)» MTPUCYTCTBYET, KAK 3TO HU NApaJ0KCAIBbHO, MO~
BCIOZTY:

—B eJlMHUILIE (PpaKTaIOB BPEMEHHU U TPOCTPAHCTBA OBITUS, HAYMHAS C HEOBITHA,
—Bo0 Bcex (opmax u popmyinax cpensl EEE,

—B aNropuTMax HaTypaibHOU 3BONMIONMH (110 PuboHauyy, JIroka, brora),

—B aNTOPUTMAaxX KBAHTOBAHMSI MPOCTPAHCTBA U BPEMEHH,

—B aJITUTUBHOM U MYJIbTUILTMKATUBHOM aJITOPUTME pa3Butus Mupa,

—B aJIrOpUTMax ONTUMHU3AIMHU, YEPE3 UHBEPCUU U TPAHCIIOHUPOBAHUE MATPHUII,
—B reomeTpun nepBodopm xxenckoro (Mup) u Mmyxckoro (1) TUmos,

—B NpUupoaHbIX BHY 1 BHE puT™Max kxM3HU OpraHu3MoB,

—B reoMeTpHH Bceil payHbl U (IOPHI, B TOM YHUCIIE U B YEIOBEKE,

—B pUTME Pa3BUTHS IUI0/IA B yTpoOe MaTepH,

—B TpaHchopmaluu 0a30BbIX KOHCTAHT T, €, ¢, 1...10,

—B KBaHTOBAaHWU KOCMHUYECKHUX CTPYKTYp (TUIaHET, 3BE3/ U TANIAKTHK. . .),

—B anreOpe 0TOopa, IBMEHYMBOCTH Y HACJIEICTBEHHOCTH KOTJIa OBITHSI,

—B aJITOPUTME UCUYHUCIICHUS CMBICIIOB, KaK pe3ysbTaTa paboThl CO3HAHUSA,

—B 9TUKO-HPAaBCTBEHHOM aJITOPUTME pa3BUTHs Mupo3aaHus,

—B OJIHOPOJHOM CpPeE CTOSTYMX BOJIH,

—B DJIEKTPUYECTBE, XapaKTEPU3YIOIIEM MEpPY SHEPTUU B JIEKTPOH-BOJIbTAX,
—B 00pa30BaHUM KJIACTEPOB COTJIACHO 3aKOHY ABOrajpo,

—B o0Opa3oBaHUHU JIEMECHTHOM 0a3bl TaOIUIIBI MeHeneena,

—B OpraHu3aluu MOJIIPHBIX 00bEMOB, KJIACTEPOB, SJIEMEHTOB,

—B IIPUYMHE JIFOOOTO IBMXKEHHUSI, pACCMAaTPUBAEMOT0 KaK 1aJICHUE B PABHOBECHE,
—B 3aKOHe npeodpakeHus (Hopm Tuma TUCTPUOYTUBHOTO U 3aKOHA Jie¢ Moprana,
—B KPHUTEPUU YCTOWYUBOCTHU M ONITUMAITLHOCTH [Ipupomsl,

—B MY3bIKE MUKPO-, Makpo- 1 Mera-cgep,

—B KBAaHTOBAaHUU YaCTOTHBIX, IMHEUHBIX, 00bEMHBIX U TEMIIEPATYPHBIX MEp,
—B (hopMyIax NCUXOJIOTUYECKOTO aHaIM3a OTHOIICHUH,

—B OpraHu3aluy KaHaJIbHOTO OOMEHA B JKUBBIX MPUPOJIHBIX OPTaHU3MaX,

—B IJTAHETApHOM COTHEUHOM cucTeme, B 3akoHax Kerepa,
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—B OpraHU3aIi TOHKOW CTPYKTYPHI,

—B opraHu3anyuu QyHIaMeHTAIbHBIX KOHCTAHT,

—B 3aKOHaX TUMIEpOOpeEeB,

—B JIYYUCTOCTH Y€JIOBEUECCTBA,

—B Pa3BUTUHU €CTECTBEHHOTO 3TUKO-HPABCTBEHHOTO MHTEIIICKTA,

—B oOpazoBanuu JIHK,

—B pa3BUTUU CO3HAHUS YEIOBEKA,

—Tawm, TJi¢ Hy)KHa yCTOWYHMBAs M ONTUMAaJIbHAs CHHXPOHM3AIIHS, TO €CTh B ONTH-
MabHBIX TU((EepeHINATBHBIX YPABHEHUSX aBHALIUU U JIP.

6.7. 4TO MbI JOCTHUTI'JIN

MHorue BOIIPOCHI, BEIABUHYTBIC IIBITIIMBBIM YCJIOBCKOM, HAIIIJIN 3ACCh CBOC PC-
MICHUC. TaK, OBLIO TN COTBOPCHHUC MI/Ipa, WJIA HET? —CIIPOCHUT KTO-TO.

HeBa)KHO, MOIKCT TCIICPb OTBCTUTH B,Z[YM‘IHBBIﬁ yuTaTenb. BaxHo TO, YTO
HaﬁHCHa [MPUHOUIINAIIbHAA 603MOMNCHOCMb TAKOI'O TBOPCHUA MATCPHUH U 3dKOHA
TBOpHIHGﬁ CHIIBI, HaﬁIIGHO HarjIiaHoC IpCACTABJICHUC ITYTU IIPUPOIHOIO TBOP-
4cCTBa.

Ynpoctuinoch npencraBieHue 0 Mupe: OH CTall HE TaKUM 3araJ04HbIM, Kak
IpexJie, HO ropa3fo Oosiee TOCTYMHBIM ISl TAPMOHUYHOTO B3aUMOJEHCTBUS C
HUM. HO 3TO HUCKONIBKO HE YMaJISIET 3arafjouHoCTu boiTHs.

J{ns yero HyxHbI osryyeHHbIe 3HaHUA? KaXaplil 4eJI0BEK OCO3HAHHO WJIU HE-
OCO3HAHHO HIIET LIEJIb CBOETO POKICHUS Ha 3EMIIE, U OTa LENb €CTh Y KAXKIO0TO.

EcTh 1eNb U y HayKu, KOTOpask 000CHO8bl8Aen NpeOHA3HAueHUe U 3a0a4u He
Kaxico0020 8 OmoOeibHOCMU Yel08eKd (MaKmuueckas c60600a ecmv y Kanico0020 U3
Hac), a yeno2o oowecmaea, Koaiekmusa, beps Ha cebs 6ed0yuyro poib asaneapod
6cex 3eMJIsH.

KakoBa ke cTparernueckas 1ejib HayKu?

[TonnpoOyem chopMynupoBaTh OTBET, UCXOAS U3 3a4ad, CTOSIIIUX MEPE] BCEM
YEJI0BEYECTBOM.

Coznath eauHbINA, O0BEANHSIONINN, YCTONUNBBINM 00pa3 (3rperop) rapMoHUY-
HOTO MHUpA, BBIIJIS HA YPOBEHb MUPONOHUMAHUS, TJ€ HAyKa, PEJIUTUSI U UCKYC-
CTBO JIOMOJIHSAIOT APYT JAPyTa JI0 IEJI0T0, 0a3upyroIIerocs Ha oOIerIaHeTapHbBIX
LEHHOCTSIX.

3uanue 3axkona «30», kak uncmpymenma Ilpupoowst, nozeonaem docmuus
IMOU YelIu HEenpoOmueopPeyuso U CO21ACO8AHHO, 8 €OUHOM MEOPUECKOM NO-
puiee 10o6u kK Mupy. JIoCTHKUMOCTD 3TOM LI€JIM 3aBUCHUT M OT KaXJ0T0 U3 HaC.

Ecnu yenoBek mnpeHeOperaeT AUCIUIIMHON MaTepuu U JayXa, MpeHeoperaet
MO3HAHUEM caMOoro ceOsi, COBEPIIICHCTBOBAHUEM CBOUX TeJl, MpeHeOperaeT cBo-
UMH BO3MOXHOCTSIMH, TO OH TOTOBUT ceOs B paOCTBO.

[To3Hanue camoro cedst coueTaeTcs ¢ IMMPOKUM 00pazoBaHUEM (Kpyro3op s
B3aUMOJICHCTBUSL ¢ BHe cpejioil) U JoKadbHOM IMENbI0 B NMPHUKIAJIHONW 00J1acTH
(mpodeccruoHaIbHBIN XapakTep 3HaAHUH, KOMITBIOTEP, CPEACTBA OOYUCHHUS).
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MuHuMuU3aus yKa3aHHbIX 3aTpaT (BpeMEeHHU, MaTepUalbHbIX U (PUHAHCOBBIX
pPeCypcoB, SHEPTUU) JOCTUTAETCS B X0JI€ ONTUMHU3AIINH 32 CUET BBIOOpA COCTaBA,
CTPYKTYPBI U CTPATETUN paclpeIe]ICHUS PECYPCOB.

Crparerust o0y4eHus — Mo3HaHUE caMoro ce0s yepe3 COBOKYITHOCTh O0IIeye-
JIOBEUECKUX IIEHHOCTEH: UCTHHA, PABETHOCTh, MUP, JIIOOOBb, HACHIIHUE.

Bo3moxxnoctu — GYHKIIMOHAJIbHBIC, 6BICTpO,ZI€I>'ICTBI/Ie, HaI[é}KHOCTB, 3aTpaThbl
Ha U3IrOTOBJICHUC, DKCILTyaTalluO U PC3YJIbTAThI.

Mopnenb 00ydeHus M B3aUMOJICHCTBUSI C PUOPUTETOM 1O (PazaM-ypOBHSIM:

1. KoHTpoab npo0y:kaeHusi (OrpaHUYEHUE JKEJTAHUI) 1€TaJbHOE, MTOJIHOE
Y IOCTOBEPHOE 3HAaHUE MUPA, BKIIOYas 3HaHUs c€0s1, TO €CTh 3HAHUE UCTHHBI.

2.®opMUpOBaHHE NMPABUJIBHOIO MOBEJAEHHUSsI, COBEPIICHCTBOBAHUS JTNY-
HOCTH, CTPATE€rMy yNPAaBICHUS HAa YPOBHE yMa, pa3yMa, TO €CTh KUTh B Mpa-
BE/IHOCTH.

3.BoJieBoe ynpasJieHue, MCNIOJHEHUE, Peain3alus COBEPIICHCTBOBA-
HMSA CHCTEeM, OPTraHOB, OPraHU3Ma, CO3HAHUS, TO €CTh HEKOTOPOE TYXOBHOE U
TEJIECHOEC HACHJIME.

4. 1IpaBUJibHOE HCI0JIb30BAHNE OPTAaHOB BOCIIPUSATHS, TO €CTh MUp €CTe-
CTBEHHOI'O OLIYLIEHHs UyBCTB, ITIOKOs, paBHOBECHs, OJ1a:KeHCTBAa O€3 HapKo-
TUKOB.

5.0co3HaHHE BCENPOHMKAIONIEr0, BCEOXBATHIBAIOIIEI0, BEYHOIO H
Heu3MeHHOro EnmncrBa, ocB0O0XKI€HHE OT ONPaHUYEHHOCTH B ITPOLIECCE CO-
BEPIIECHHOM, COATAHCHPOBAHHOM, TAPMOHUYHOM KUZHEAEATETbHOCTH, TO €CTh
BCeJICHCKAs JTI000Bb M KOCMUYECKas AeATEeJIbHOCTD.

Wtak, Ha OCHOBE LIEJIOCTHOTO MOAXOJAA CIeJIlaHa KiacCU(pUKaLuUs oreparui
oOyueHusl U B3aUMOZEHCTBUS, ONpeAesIEHbl METOIbl U KOOPJIMHATHI CTPYKTYpH-
pPOBaHUS 3HAHUM 10 PEeIMETY OOYUEHHS — COBEPILIEHCTBOBAHUSI.
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TJIABA 7
PO/IOBOM MEXAHU3M 3BOJIIOLIUN MHPA

Yenoeexk monvko mozoa cmanem Yenoeexom,
K020a no6edum cmepme. H.®. ®eoopos.

7.1. MeToab! (popMupoOBaHUSA YeJIOBEKA

[Ipupoaa MoxeT OBITh UCCE0OBaHa C IIOMOIIBIO CIEAYIOIIUX METOJIOB:

1.MeToa BXOKI€HHUA B HAYAJIO.

2.Kputepuii ontumajbHocTH U ycroiiuumBoctu B Ilpupome — «30»
(riasa 2);

3.MeToa BbIsiBJIeHHS IEPBOGOPM KEHCKOT0 M MYKCKOI0 HAYAJIA U UX
yepea0BaHHS B CJIOUCTBIX CTPYKTYpax (pasgen 1.5, 2.1...2.3);

4 KOHTEKCTHOT0 MeTOJa WCYHUCJIeHHsI CMBICJIOB U (¢opMm Ha «30»
(6.1...6.5);

5.MeTtoaa onpenesieHusi xapaktepa putMa Jy4eii [Ipupoasr (puc. 6.3);

6.Metona ckpyTku (B paBHOBecHe) Yepe3 «karacTpody» (pasaenni/.3,
7.4);

/.Metoaa o6padorku BeuHnocTbio.

K mociaenHeMy MeToay OTHOCSTCS sl YIIOMUHAEMBIX B pa3i. 4.4METOIUK:
—ypaseutus Beunocteio (Puc. 1.1, 1.3, 1.6, 1.7),

—o0paboTtku Beunoctero (1.10, 1.11, 2.6, Ta6n.2.1, 2.2),
—u3BiieueHust Beunoctsio (1.2),

—makoruienns Beunocteio (1.6, 2.8, 3.21, 3.22, tabun. 4.3, 4.4),
—bopmuposanus Beunoctsio (3.19, ),

—ymnopsaounBanus Beunoctsio (3.3, 3.13, 4.6),
—anroputMu3anuu Beunocteto (puc. 1.8, puc. 1.4),
—mariacroBanus Beunocteio (Tadm. 2.8, 3.10, 3.13, 3.19),
—o0pa3oBanus Beunoctsio (Tadm. 4.3, 4.4, rnasa.ob),
—co3aanus Beunocteio (puc. 3.5, Tadm. 2.1, 2.2).

Lens — Peanuzayusi cocmosiiusi nRpoOy#COeHHO20 CO3HAHUS,

—O0CBOOOXKICHUE OT 310, 0M 3a0.1yIHCOeHULL, OT HOBBIX TIOPEMHBIX JBOP-
IIOB, OT JIOBYIIEK JIJISI TPOCBETICHHBIX, OT 3ddekra Janaunra — Kpro-
repa[45].

—NpeoooieHue 3eMHbIX Yell08eHecKux mpyoHocmel,

—peanuzayus ceost, Yenosekom 2aiakmuyecko2o cKiaod u COBEPULeH-
cmaa.

Ha ToHKOM ypOBHE, TJie HE TOJIBKO HEBEICHHE, HEBEKECTBO, HO U JIAXKE CaMo
3HAHHUE MOXET CIYXKHUTh MPEIATCTBUEM I MYJIPOCTH, HAIM 3aTPyIHECHHUS MO-
JKET MPEOA0JICTh OTTOUCHHBIA MEU PACIiO3HABAHMS — MPUPOIHBINA MHTEIICKT U
rIyOOKOE JKEJaHWe OTYETIIMBO BHJICTH CeOs, TOTOBHOCTh NMPUHUMATh KPUTHKY
U3BHE.

BeuHocTbI0 hopMUPYeETCS HPPAINHOHAIBLHOCTH MPUPOJTHOT0 HHTEJJIEKTA:
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-opTOoroHajbHas He3aBucumas  cpena Exunoro ExmuctBa Enunmi 1/9 =
0,(1);

-1IE€JIOCTHOCTH noJisipu30BaHHbIX cpen EEE Bue + Bay = M, Bue x By = —
L

-IIMKJIMYHOCTh BEYHOIO pHTMA BpeMeHH, yriosoe Bpamenue (10-6)? ma
3600°;

-KaMepTOHHAsi PUTMUYHOCTh TOHKOH cTpykTypsl 2%:33= 2.63= 432 =
n-137,5;

-aBTOTpOo(HAsI TapMOHUS YeTHIpEX (ha3 muTarenbHou cpeabl 360° = 4-90°,

-MpPaLMOHAILHOCTh KOHCTAHTHI HaTypanbHoro norapudma (1 + 1/t)87% =
e;

-aJITUTUBHO-MYJIbTUILTUKATUBHASL COMPSIKEHHOCTH XOJIOJAHOTO CHMHTEe3a at
=a'.

-noroc (Jorapu™M) paBHBIA OTHOIICHHIO BPEMEHHM K IpocTpaHcTByl/a =
Logq;

-OPTOTOHAJIbHASI COMPSDKEHHOCTh YETHIPEX (ha3 MUTATEIBHOW Cpelbl a =
—q1:
Ha oTKpBITBIX MEeTOaX MPUPOTHON MAaTEMATHKH CTPOUTCSI KPyTOBOM IpoIiece

pazsutus ueThpéx (a3 MHTEJUIEKTA ITPMPOJIHOM SBOJIIOLIMH.

7.2. KPYTOBOM ITPOIIECC 3BOJIIOIIUA ®OPM

OO6mwii nmporiecc 3Bostonnu Mupa u UenoBeka CTPOUTCS B YETHIPE dTama:
1. POHO-3EKTPOHHBIN — HA YPOBHE 3BOJIFOLIUH 3BE3I.

2. MuHepabHbIi MPOIecC — HAa YPOBHE OJIM3KUX K 3BE3/IaM IJIaHET.

3. Opranuueckuii — Ha ypoBHE HOOC(EpHI MJIAHET U BCEJICHHOIA.

4. lyxoBHBIH (BbIXOJ Ha 3BE€3AHBIN) MPOLIECC — COBEPILIEHCTBOBA-
HUE 0 KOCMHYECKOTO YPOBHS (BJIACTh HaJl COOCTBEHHBIM TEJIOM).

Kaxxzp1il U3 3TUX 9TanoB MPOXOAUT MapaJlIeIbHO-TIOCIEI0BATEILHO (ha30BbIC
HBOMTIOIMHU OKTaB. OKTaBbl Pa3BUBAIOTCS B COOTBETCTBUHU C YKa3aHHBIMHU B Ta0-
mune 4.4 dazamu, GOpMUPYS BCE TAITBI U CJIOH SBOJIONUU OT CO-TIEHTPA K TIEPH-
dbepun, rae NoABIKHOCTD IIEHTPOB UMEET Pa3HbIC MOJISIPHBIE YCIOBUS (B aTOMax
OJIHM IUIOTHOCTH, B HeApax nepudepun apyrue, B cBOOOIHOM Hoochepe — Tpe-
TbHU, B KOCMOCE - YETBEPTHIC).

3pé31Has MI/IHepaJ'ILHaH OpFaHI/I‘{ a4 HyXOBHaﬂ
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Puc 7.1. KpyroBblie aJlirOpUTMBI 3BOJIIOLIMH.

Kaxnpiii pa3 nepen ¢popMupoBaHHEeM HOBOTO 0ojiee YIUIOTHEHHOTO YPOBHS
bbiTHs 00BEKTaM MPUXOAUTCS MPOXOJUTH MEPENONIOCOBKY ISl PABHOMEPHOTO
OCBOEHUS HOBOTO OIBITA, KOTOPOTO HE XBATAJIO UM B IIPEAbIAYIIEH ku3HH. Ecin
Ha MePBOM 3Tare B CO-IIEHTpe GOPMHUPOBAJICS M3HAYAIBHO POHO-AJIEKTPOHHBIN
pocT GopM OBITHSA, TTOCIIEIOBATEIHFHO OCBAUBAIOIINI 3JIEKTPOHHBIN, AaTOMapHbIH,
MOJIEKYJIIPHBII BEICOKOTEMIIEPATYPHBIA CBETOHOCHBIN 00pa3 ®KU3HHU, TO C HAKOI-
JIEHUEM OIIbITAa OCBOEHUS YCTOMYMBOCTH M ONTUMAILHOCTH MPUXOIUT OeccMep-
THE, KOTJa € JIEFKOCTHIO IPOUCXOIUT OCBOOOXKIEHHE OT BCErO U30BITOYHOTO. JTO
U €CTh CIOCO0 POXKIeHUsS cebe MoAOO0HBIX (HampuMep, BCEICHCKUX, TaTaKTHIe-
CKHX BOJIH MBICJIEH, CBETa, 3ByKa U Te). O0BEKT mpruoOpeTaeT Ha JAaHHOM YPOBHE
HBOJIFOLMU ONBIT >KU3HU 3BE3]I, rajakTuK, UX rpynn u Bcenenusix. Mbl oHH-
MaeM, 4TO KakJas 3Be3/Ja poXxAacT Tena (MJIaHeThl) Hapsiay ¢ IPYTUMH 3JIEMEH-
TaMU U3JIy4eHUs (BOJHBI CBETA, 3BYyKa, YACTULIBI. ..). DTO Ta IUIaHETapHAasl COBO-
KYITHOCTb TSDKENON MHEPTHOM MaTepuu, OT KOTOPOi 3Be3/1a 0CBOOOXK1aeTCs, aK-
TUBU3UPYS €€, YTOOBI NEPEUTH OT MUHEPAILHOM SBOJIIOLIMU K POHO-3JIEKTPOHHON
Ha OCHOBE ONTUMAJIBHOCTH U YCTOMYMBOCTH. [[JTaHETHI OCTar0TCs HaBCET 1A )KUTh
B0 BHe mose maTepuHCKol 3BE37bI (B €€ aype) M Jake TOrna, Korna HadepyT
SHEPIHIO U OIBIT, CO3pEBasi 1O COCTOSAHUS HOBOM 3Be3bl. IM obecnieuena poao-
Bas OCHOBA KU3HH. 3BE3/bl HE MOKHUIAIOT CBOM POJ, CBOIO TAIAKTUKY. OHU €€
oropa.

VY mnnaHeTsl €cTh CBOUM (BTOPOM) STam 3BONIOIMH, B KOTOPOM OHA JIOJDKHA
HaOpaTh JETKYI0 SHEPTUIO, TPe0Opa3oBaB, TpaHCHOPMUPOBAB TKETYIO aTOMAp-
HYIO0 DHEpruto B Oosiee NErKME, KPUCTALIMYECKUE, KUIAKUE U Ta3000pa3HbIe
dbopmbl sHEepruil. OHa emé uMeeT HEOOXOAUMYIO SHEPIHIO IS BhIPAIUBAHUS
MUHEPATBHBIX JIECOB, MOJIeH M pek. Ha maHHOM 3Tame SBOMIONMH TIJIOTHAS aTo-
MapHas cpejia MOCTETICHHO MPEeBPAIIASTCs B aKTHBHYIO Ta30-KUIKO-KPUCTAIITHU-
YECKYIO CTPYKTYPY, Pa3pacTaollyocsi B MUHEPATbHYIO 9BOMIOINI0. OHA MEHSET
HE TOJIBKO HEJpa, T/Ie PacTyT KOPHEBBIE KUJIBI HA OCHOBE OoJiee JIETKUX dIIeMEeH-
TOB; OJTHOBPEMEHHO Ha IMMOBEPXHOCTH PACTET MUHEPAITbHASI «PACTUTEILHOCTDY -
«KYCTBI» U «JIEPEBHSI».

U yxe Ha (oHE ombITa MPEABITYIINX SBOTIOIUNA CO3PEBACT CICAYIOIIHMI, Tpe-
TUH 3TAaN — OpraHUYeCcKasi DBOJIIOIMS B BUJIE pa3yMHOM Ouocdepsl, MmoKa OTCyT-
CTBOBaJIa CBO0OO1a BOJIN.

B pesynbpraTe B Ouochepe MHOTHX IJIaHET B MpoIecce 0OMEeHa BO3HUKAET pa-
3yMHas ¢ayHa u ¢iopa. Ux kpacora cmocoOCTBYET pa3BUTUIO M PA3yMHOTO ye-
JIOBEKa C JaHHOM eMy CBOOOJ10i1 BOJIM Ha OCHOBE pa3BUTHs co3HaHMs. OJIHAKO ¢
pa3BUTHEM CBOOO/IbI BOJIM YEJIOBEK CTAJl ICHUTHCS, UCIIOJIb30BATh CBOOOLY BOJIIO
JUTsL pa3BUTUSI TeXHOC(hEpHI, TpUcnocadauBaTh oA ceds cHavyana ouochepy, a
MOTOM U BCIO Hoochepy ¢ e€ dayHnoit, (uiopoit. Co BpeMeHeM OH pa3BUII TaKylO
TEXHUUYECKYIO IEATEIBHOCTD, 9TO 3a0bLT O CBOEM MPEHA3HAYCHUN U CTAJl HEITOM-
HSIIAM CBOMX KOCMHUYECKUX POAUTENICH. DTO OKa3anach ryOUTEIbHBIM TSI 3710-
pPOBBE Bcell OMOJIOTMYECKOM, oprannmdeckoil Gopmbl xku3HU. C 3TOr0 MOMEHTa
HAYaJIOCh HETATUBHOE Pa3BUTHE (DOPM KU3HH U B KOCMOCE, KOTOPBIE BBIPA3UIIUCH
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B BUJIE KOCMUYECKHUX BOMH. DTOT JIETCKUI NEPHO]] PA3BUTHS YEIOBEUECTBA OKa-
3aJics maryOHbIM U i1 Hero. OH cTajl HeCoCOOHBIM K (OpMHUPOBAHHUIO ceOs COo-
BEPIICHHBIM U MOIIHBIM KOCMHUYECKUM YEeT0BEKOM, BBILIBEI, CTAT «CEPHIMY.

Yereproiil 3Tan pa3sutus Kocmuueckoro Yenoseka, Kkoraa OH CO3pel 10
TOT0, 4TOOBI Oepedb YHUKAIIbHYIO0 (popmy >ku3Hu 3emin 1 Kocmoca, u Ha nx Gone
COBEPIICHCTBYET ce0s1 A0 OOKECTBEHHBIX BHICOT aBTOTPOPHOTO PEXKUMA KU3HU.

[Tpu >TOM co3maércsi rajJakTUYecKoe OpaTCTBO CO CBOMMH HEMPOTHUBOPEUH-
BBIMH TIPUPOJIC 3aKOHAMH KOJUIEKTUBHOM KOCMHUYECKOM *H3HU. YemoBeuecTBO
3emun moka €€ Mosoo, 3eneHo. Emé oHo He co3perno amst pa3yMHOM rajlakTu-
yeckoit )xu3Hu. OHO MOKa HE CIOCOOHO TENENOPTUPOBATHCS HA 00JIee BHITOAHBIC
JUTSL )KU3HU TUTAHETHI U CBOIO TUTAHETY HE CITIOCOOHO COXPAHUTH B TAPMOHHH C CO-
OoM. Y3ke ObLI ONBIT TaKOM >kM3HU Ha Mapce. Tenepb HacTasl NoJOOHBIN OIBIT Ha
Haue 3emie.

3Has Bce npuHUHUIbl [Ipuposl, Bce BUIbI OOMEHHBIX MPOLECCOB HA BCEX 3Ta-
IIax pa3BUTHS 3BE3HOM, INIAHETAPHON U JYXOBHOM KOCMUYECKOM )KU3HH, MOKHO
Y YeJIOBEKY CTPOUTH OarofaTHbIe OpraHndecKkrue (pOpMbI )KU3HU Ha 3eMIle.

[Touemy? MpbI Bce co3manbl o o0pasy u moaoouto Abcomtora. B nanHoi pa-
00Te onucaH ajaropuT™, OOBSCHSIOUINI, TOYEMY U KaK 3TO MPOUCX0uT. MHOTO-
YUCJICHHBIE MPUBEIEHHBIE (PAKTHI JEMOHCTPUPYIOT BCEOOIIHOCTh BBISIBICHHBIX
3aKOHOMEpHOCTEH. MBI onpeenniiv o01me 3aK0HbI 1)1 BceX 00beKTOB Mupo-
3/1aHUSA: B CBOOOHOM KOCMUYECKOM 3BE3THOM CpElle C POHO-3JIEKTPOHHBIM 3Ta-
IIOM 3BOJIIOIIUM, B IUIOTHOM CPE/ie C MMHEPAJIbHBIM ITANOM IBOJIIOIUM, Bra-
3000pa3HOM CpElic C OPraHUYeCKHUM ITANOM IBOJIOUUM U HEAOCTAET TyXOB-
HO# 3BoJironMHU. [Ipupona uieT paBHOBECHE MYyTEM «KaTacTpod», WU CKPYT-
KOH.

7.3. CKPYTKA KAK MEXAHUN3M 3BOJIIOIIUN

CxpyTKa — mexanuzm 3601104UU, 8 OCHOGE KOMOPO20 JEHCUM KOMNEHCUPYIO-
WUl MEXaHu3M npoyecca ypaeHo8euusanus. Hepaenuvix Buy u Bue noneii 00vex-
mog uepes npoyedypy UHeepcuu nymém a0OumueHo20 mA20meHuUs: U MyTbMuniu-
KAMUBHO20 NPOHUKHOBEHUSL UX OPY2 8 OpY2a 00 OOCMUIICEHUSL YCMOUYUBO20 U ON-
MUMANTLHO20 COCMOAHUSA («30]I0M020 OMHOWIEHUAY), YMO obecnedusaem Xoa00-
HbllL cunmes Ho8blx 00vekmos (1.12, puc 7.2).

PaccMmoTtpum anroput™ ckpyTku. Eciu B paBHbIe OTHOLIEHUs: BHe wiu BHy no-
neit oobekTa, rae @ = @ wim 1/® = 1/d (To ecTb B HEKOTOpOE paBHOBecue BHy
u BHe) BHecTH sHepruo (HepaBeHCTBA), HapUMep, HepaBeHCTBO Tuna O+1 = @
i 1/D+1 # 1/D, To ckpyTKa BhIpaskaeTcs Kak MHBEPCHUS OJTHOTO U3 BBIPAKECHUH,
a uMenno: ®+1 = O mau 1/®+1 = (1/@) ! = ®. PesynbraTroMm B 3TOM Ciiydae
sBisieTcs «30» anemenToB B ogHopoanoi cpeae EEE [6].

[1_=1_}%[1+L¢1_}%[¢:+1=5} 1 { @ )IINOTHOCTH MYKCKOTO THIIA
® @ e @ & 1 dopmbr «30», rne @ =1,618...
[‘j%: %}% [1+ fi;e %}% [“1‘1’ _ ;?} 4 ) TLMOTHOCTH JKEHCKOTO THITa

dopmbl «30», rme = 0,618...
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Puc. 7.2. Anroput™m ckpyTku ¢opm

M1 yxe roBopuiid o popmooopazoBaHuu repBodopm (2.10) )KeHCKOTO U My K-
ckoro tumna (puc. 2.1). B npakTuke CrymeHHOe MoJie B KUAKOM KPUCTATUITMYECKOM
BUJIe OMKe K repudepun. A crymieHue u paspexxkeHue mosei xenckot (Mup) u
Myxckoi (S1H) popmbl yepenyroTcs. JIro6oit mpupoHbIi 00BEKT MPHU rapMOHUY-
HOM B «30» rpaJiueHTe MIOTHOCTHU CIOEB MO BCEHl yepeayroieics riryOuHe cry-
HMICHUI U pa3peKeHUN PUOOPETAET d9hhekmusHyo cmpyKkmypy npu MUHUMAb-
HoU 3ampame cmpoumenvho2o mamepuana. CKpyTKa, KaK MEXaHH3M JIOCTHXKE-
HUSI ONTUMAJIBLHOCTU U YCTOMYMBOCTH, HATIOMUHAET HaM MaJICHHE B YCTOMYHUBOE
U onTHMaabHOE paBHOBecue, npuanui Jle [llarense — bpayna (1884 1.).

Kaxx1p1i1 ypoBE€Hb OpraHu3aliiy Uepapxuu OTPUPOAHOTO0 OOBEKTA COCTOUT M3
ofHOpoHbIX 3neMeHToB cpenbl EEE u cnocoOeH co3maBath CTPYKTyphl pe-
HIETKH, KOTOPbIE CBA3aHbI CUIIbHBIM B3anuMoaeiicTBUEM B «30». [IpupoaHsie men-
KHE U TOHKHE KBAHTOBAHHBIE AJIEMEHTHI BBICOKOYACTOTHOTO YPOBHS TPOHUKAIOT
CKBO3b KPYIIHBIE Cpe/Ibl HU3KOW 4acTOThl. OTHAKO KBAHTOBAHHBIE AJIEMEHTHI HU3-
KO 4aCTOTBhI MOTYT O0OMTH, HO HE CTIOCOOHBI MPOHUKHYTH 0€3 pehopMUpPOBAHHUS
CKBO3b IPUPOAHBIE CPEJIbI BBICOKOW YACTOTHI. [[JI1 HUX €CTECTBEHHBIE CPEBI C
0oJiee BBICOKOM YacTOTOM CO37al0T Oapbepbl (TEJIECHBIM, 3BYKOBOW, CBETOBO,
MBICIIUTENBHBIN). Tak, Hampumep, 3pUTPOLUT, CPOPMUPOBABUIUIICS B KOCTHOM
MO3Te, Mepe]l BBIXOAOM B KPOBb peOpPMUPYETCS — «BBIOpACHIBACT» SJIPO U MIPU-
0o0OpeTaeT CTPYKTYPHYIO TMHAMUYHOCTb, TO3BOJISIIOLIYIO €MY CYIIECTBOBAThH B HO-
BOW I HETO KUAKOW Cpelie, MPOHUKATh CKBO3b TOHYANUIIINE KATUIUISPHI.

CaMm npopbIB peNATUBUCTCKOTO 0apbepa BhI3BIBAET «KATACTPO(y», 32 KOTOPOI
CJIelyeT BOCCTAHOBJIEHHWE paBHOBecHs. TakuM oOpa3oMm, CKpyTKa-kKaracTpoda
JUTSI OTZIETTbHBIX YPOBHEH KU3HU — O€/1a, a 17151 BCEH MPUPOHON CUCTEMBI B 1IEJIOM
— 0JIaro/IaTHBIN MEXaHU3M, BEIYIIUNA K CTAOUITN3alUA CUCTEMBI.

3akon CKPYTKMW. Ecnu kakaa-auoo uacmo Kako2o auodo pasHoeecHo2o ye-
71020 (A =B unu A/B =A/B ...) 3a cuém Kakux-aubo oeucmeuii cmana donvuie
opyzoil Ha Kpumuueckyio eeauduny C, mo 0aHHas oucnponopyus uepe3 Kama-
cmpoy unu ougyprayuro (ungepculo yacmu) HaxXoOum ceoé pasnosecue.

CkpyTKa BeéT K pacKpemoIIeHH0 OT HanpspkeHus. Hanpumep, acummeTpust
paBeHcTBa X/Y = X/V ¢ BBenenueM st X dKCIEHTpUcUTETa "e" 1acT KpuTude-
ckyto acummetpuio (X + Xe)/V # (X - Xe)/Y, koTopasi CHOHTAaHHO CKPYUYHBAETCS
B popmyiy smmurica (X + Xe)/Y = V/(X - Xe), tne X - apenwii; YV - nepurenuii.
[Ipu 3TOM IpoucxoauT mytauus u X, u Y.

3akon CKPYTKH eonnouwaem 6 cevbe ooun KBAHT — IIIAI' cnupanu 360-
awuyuu — TPHITEPHYIO IIAMATH — ycmoiiuugyrw ¢hopmy uzmeHénHOU

cpeowt.

7.4. CKPYTKA B MATEMATHKE U B IPYI'UX HAYKAX

[TpuponHOii CKpyTKe, UK «katacTpodey, mocpsimeHo 137 cTpaHul] MOHOTpa-
dbun 1993r. aBropa [6], HauuHas ¢ 3pdexTa noysipU3aIri.
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B monorpagun mateMaTuyecku HMCCIEAOBAaH AJITOPUTM CKPYTKH, KOTOPBIH
OPUMEHUM U JIJIS1 WUIFOCTPALMU 3BOJIOLUU 00bEKTOB. OH MPEJCTABIEH B BUE
aroputMa cBsizu hopM u dopmyi (tadi. 7.1).

Kpowme Toro, B pabote aBTopa [6] qaHbl IpUMEPHI IPOSBICHUS 3aKOHA CKPYTKH
B KOMIUIEKCHOM IIPOCTPAHCTBE, B 3akoHax HeroToHa, Kynona, [lIpenunrepa. Pac-
CMOTpPEHBI IPUMEPHI pabOTHI CKPYTKH B KBAHTOBOH U PENIATUBUCTCKON MEXAHHUKE,
B OITUKE, B HEJIMHEHHON (pU3MKe, B XUMHUH, OMOJIOTHH, OKEAHOJIOTHH, aCTPOHO-
MUU U PyCCKO-apaOCKOM si3bIKe. [IpencTaBieHbl KOJIbLEBbIE CTPYKTYPhI CKPYTOK,
B ToM uncie u B JJHK. PaccmoTpeno BiausiHMe npupoabl CKPYTKHU Ha 3aKOHBI OT-
00pa, U3MEHYMBOCTH M HACIEACTBEHHOCTH, KOTOPBIE YCTaHABIMBAIOT [IPABOMEP-
HOCTb TOMEOIIAaTHH, aJUTONAaTUH, COOOPHOCTH, pa3iokKeHus, pasMHoxeHus. [Ipen-
CTaBjeHHble B Tabimuue 7.1 reomerpuueckue (QOpMBbI, MOIYUYEHHBIE NYTEM
CKPYTKH, (DYHKYUOHATbHO YCMOUYUBbl. DTa YCTOMUUBOCTh CYIIECTBYET 3a CUET
TOT'0, YTO 3TH (POPMBI B UPPALIUOHAIIBHOM KBAHTE «yHaJIN» B «30JI0ThIE OTHOILIE-
HUS», KOTOPBIE B MOMEHT «3/I€Ch M celdacy» He BUIHBL. «30» olnpenenser npu-
ponHoe mpenHazHaueHue 3tux ¢opMm. B atom cmeicne B Ilpupone Bcé cosep-
IIEHHO, BCE MMEET CBOE PAaBHOBECHE IO NMPEAHA3HAYEHUIO I ONPEIEIEHHOM
(YHKIIMOHAJIBHOCTH.

Tabmuma 7.
dopMHpoOBaHHeE YJIeMEHTAPHBIX GyHKIMii [6, cTp. 46-47]
Ne McxonHoe  |BO3HHMKHOBEHHE BripaBHHBaHME HanmenoBanue
ABHOBECHE QACHUMMETPHUH CKPYTKOH (bopmyJibl
—_ 2
1 [r_r r-y_r+y RN Y Kpyr
X X X X r2 r?
P |as _as as—ay , ac+ay LS ChuIY
6x  6x 8x 8x a®? g2
3 |ex _ax ex+ay  ex—ay X vy ['inepbona
ae ae .ae ae Clz 62
/ / xla+zlc xla—1zl/c 2 2 2
al L{@% T oo S anep6onom:[v
Y Y a6 C OTHOTIOJIOCHBIHA
5 |xbc xbc xbc—abc xbc+abc 2y 72 1 anep6onom:[
= _ —w Ttz Tz o
zab  zab zab—yac zab+yac  |q* & ¢ TBYXITOJTFOCHBIMH
6 y/ezyle y/e—Z/Ciy/G-i-Z/C ﬁ_i izo KOHYC
xla xla xla x/la a®? 6% c?
— 2 2 2 2
7ox_X X—2z X+2 X +y -71°=r1 [Tap
rr r-y r+y
8 a_a HauuHasg | A + 8 a a-—+s 8 a+e 6 a+e6 a ((30J'IOTO€ OTHO-
- c a=1 o — - -
¢ 0 me=1| ¢ & 4 a & a4, a 6 [eHue»

7.5. AJITOPUTM 3BOJIIOIUHU NTPUPOAHOI'O HHTEJIVIEKTA

W3meHenus: fuHaMUKA 00beKTa (KOHTYpa, WM CTOSIYCH BOJHBI) CBS3aHBI C
yIpaBieHHeM ero BHy CTpyKTypoii, ¢ OOHOBICHHEM dHEPTUN EMKOCTU U UHTYK-
tuBHOCTH (3.11, 3.12). [Iponiecc n3MeHEeHMIA OTIpEeALIIeTCS MHIYKTHBHBIM HaBe-
JIGHUEM SHEPruu COOBITUN B CO-IIEHTpE (pocToM HersHTpornuu Hi) u oT6opom
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9TOH 3Hepruu Ha nepudepun (poctom 3HTponuK ). Haiiném paBHOBecHE 3THX

JIBYX TIPOLIECCOB!
y;—l'l = I;—: = —41-[2;:(:’:, rac (71)

—Yt+11 Yy~ COCTOSIHUSI CUCTEMBI COOTBETCTBEHHO B MOCIEAYIOIIUNA U B
MpEeAbIIYIIMIA MOMEHTBI BPEMEHU;

—27 — 31eMeHTapHbIN UK 4-X (a3, CIIyKuT (ppakTaiom BpeMeHu t, a 3Ha-
YUT U CMEHOU (ha30BBIX COOBITHI;

—C; — émkocTb sHeprun (Bue u By noneit) coopiTHii BO BpeMeHu t;

—L; — 4KiCII0 BUTKOB COOBITUM, pABHOE CEKYHJIHBIM, CYTOYHBIM WJIU TOJ0-
BbIM KBaHTAM BPEMEHU {;

Bpewms BbIpakaeT 4MCIOBOW MOPAIOK Pa3BUTHUS HATYPAJIBHOTO s/ LIMKJIIOB,
BO3ZHMKAIOIIUX KaK CIEJACTBUE BpallleHUs: OOBEKTOB. A B3aUMOJICHCTBUS Bpallia-
IOIIUXCSE OOBEKTOB SIBJISIOTCS JBIDKYIIMMH CHJIaMH pacriaja U pocTa COOBITHIA,
oOpa3zoBaHus KaHayioB, TOpoB (3.1...3.3),MOBTOPOB, CIOEB MyTEM HACIOCHHMS,
Pa3MHOKEHUS, YIUIOTHEHUS (MaTepralln3allii ) SHeprun npoctpancts OM.

HtepaTuBHBIN Npouecc HapaluMBaHUs EMKOCTH U UHIYKTUBHOCTH MO3BOJISIET
U3MEHUTh €CTECTBEHHYIO KM3Hb OOBEKTa B COOTBETCTBUU C ypaBHEeHUEM /.1:

2 t
Vi=H =80 (7.2)

Uenosek Habupaet 3penocts ¢ rogamu. [Tostomy mponecc KKK pocra u mo-
crenenHoro KKK pacrnana nist 00beKTOB pa3Hoil OpraHu3aiiii co BpeMeHeM Mpu
L, = t; uaéT mo-pa3zHOMy, HAYMHAs C IEPBOK CEKYHIbL, IHA, roja... {(4m*C,) =
t}:

2t
Vi= th@, (7.3)

CHauvasia poCT HErPHTPOIUHU MPEBBINIAET POCT SHTPOMUU Oyarogapsi YHEPTUu
sanpoca (412C,). Ipu {(4m2C,)" = t!} pocT 0OBEKTa JOCTHraeT MAaKCUMYMa.
[Toce 3TOro pocT SHTPONUU HAYMHAET MPEBBIIATH POCT HEr3HTponuu. s Ho-
BOTO 3ampoca OyJeT HOBOE BpeMs €ro peaju3alidd, U Mbl 3TO Habo/aeM B
KU3HU.

KBaHnTOBaHHBIM OOBEKT MMEET OTPAHUYEHHYI0 MAacCOW BXOJHYIO DHEPTHIO
npuéma, a 0TOOp PHEPTHUH MPOI0JDKAET HAPAITMBATHCS B 3aBUCUMOCTH OT Uppa-
[TMOHAIBHON TJTyOWHBI TOW CIIOUCTOM MaMsITH, KOTOPYIO mpuodpeTaet 6€3 00HOB-
JeHus ero noauHoM. [103ToMy 0OBEKT MOCTENEHHO TEPSIET YIHEPTUI0 U YMUPAET.
Cyns o ¢popmyse (7.2) mbl Obl ObICTpEE U paHbllle YMHUpaJH, HE Oy/lb y HAC HO-
BBIX 3aIIPOCOB, MPUPOCTA EMKOCTH, OOHOBJIEHUS KIETOK.... Jlo =20 neT EMKOCTh
pacTéT, JOCTUTaeT KBAHT POCTa COTJIACHO SHEPTUU TOTO MPOCTPAHCTBA, B KOTO-
pPOM HaxoauTcs 3eMJIsl BMECTE CO BCEil COJTHEUHOM cuctemoil. bosee Toro pasHeie
KJIETKH TO-pa3HOMY PUTMHYECKH OOHOBISIOTCS. HO ckOpocTh OOHOBIEHUS HE
JIOCTATOYHA ISl PEOJOJICHHS] POCTa SHTPONUU. TeM He MeHee, YIpaBJIsis SHep-
ruer EMKOCTH, CMEHSISI CTapble KJIIETKU Ha HOBBIE, TPOXO/Isl MPU>KU3HEHHBIE Mepe-
poxkaeHus (HalMK ), MO’)KHO BO3BPAIaTh MOJIO0CTh 00beKkTy. Kak?

[IycTh Bac HE CMyLIAeT pa3HOE MPEACTABICHUE YHTPONHUHU U HETIHTPOIIMU B
(7.1...7.3). B Ilpupone ¢pakrtan BpeMEHH COOTBETCTBYET CAMHMIIC I[UKJIA W
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IUKIMYECKUA POCT HEraHTponuu ((ppakran mpocTpaHCTBA) TaK K€ COrJIacHO
«30» COOTBETCTBYET HABEAEHHOW €IMHUIIE — TOPCUOHHOMY IOJIO COOBITHS
A7’ L.C,.

VYpaeaenue (7.3) — 3T0 mpeneabHO MPOCTON PEKYPCUBHBIN aaroputM boxke-
ctBeHHOM sBomonun’° (b-sBomonun). Ero rpaguk usmenenwuii (puc. 7.3).

Rt
JH=Y, Pa:zmrM
CoxpaHeHHe

P aSBll’_l:lﬁ<//-’ TR PazpymeHme
— _
—_— *» bBeccmeprHe
PazgHTHe T, Paspymenme
TeN 1A M (Yl ® [lopor cMepTH
1 HeXoxHAs TOYKA CMepTh Te1a Y52

+

Puc. 7.3. IlyTu pa3Butus ;KUBBIX CHCTEM, BeaylllMe K 0eCCMepPTHIO MOCpe/l-
CTBOM NPUKU3HEHHON PEMHKAPHAIMU, UX BOJIHA OTAAJIACT MOPOT CMEPTH

CornacHo ananu3y ypaBaenuit (7.1...7.3) npuxoaum K noHumanuto (puc. 7.3),

—C; — nonsipHast EMKOCTb dHEPTruu cOObITHS C AByMs noitocaMu Cpyy +
CBHC;

—t —pOCT SHTPOIHH, COOTBETCTBYIOIINIA POCTY BPEMEHHU KU3HU OOBEKTa;

—t <40C;— cooTBETCTBYET b-3BOMIOIIMOHHOMY Pa3BUTHIO O0BEKTA;

—t =40C;— nocTHKEeHUE SJHEPreTUYECKOr0 MaKCUMyMa OJ1aroaps ajanra-
IIUU ¥ CAMOBOCCTaHOBJICHHIO OOBEKTA.

—t > 40C;,— UHBOJIOUMOHHBIA TMpPOLECC, Aerpajanus H Ppacmaj
(cMepTB), TO ecThb NEPEX0]] B MHYIO, MEHEE HACHIIICHHYIO SHEPTUEH, Cpeny.
PekypcHs BHICOKOPa3BHTOM CTPYKTYpBhI'® B TE€YEHMH t JIET 000paYMBACTCS B
ypaBHenue (7.3);

VYrpoctum 3amgady. O6bém émroctu npumeM (C = 1) 3a eAMHUITY U BBIICHUM
e€ Bpems xu3HU t. CoXpaHsisi YUCTOTY U TAPMOHHUI0, MOXKHO (0€3 caMocoBepIIIeH-
CTBOBaHMs C€0s1) pacCUMTATh BPEMSl KU3HH, MUK U KOHEIl )KU3HU aHCaMOJIs.

[Toncrasinsas B hopmyiy (7.3) Toabl )KU3HHU, HAXOAUM (C YUYETOM MOTEPH) IKC-
TPEMYMBI CJIIOUCTOTO aHCAMOJISI UHTYKTUBHO-EMKOCTHBIX COOBITHI UCTOpUU. Mu-
HUMAaJIbHBIA MUK aKTUBHOCTH HactymnaeT B 40 set, cmepth B 104rona. Ilpu stom
MK HAKOIUIEHHOM DHEPIUM XKU3HH BBHIPAXKAETCA ypaBHEHHEM Y3o= 39,474/40)!
=8,7x10"°.

Pacxon sHeprum co BpemMeHeM y TeleCHOM hOpMBI OTpa)kaeT MmyTh K AOCOIIOTY:
Vios=39,471%4104! =0, 997... < 1, — BeIET K CMEPTH.

Jlnst pacniazia 1MCrapMOHUYHOTO TOHKOTO TeJla TI0CJIe CMEPTH JJOCTATO4YHO Y| =
40'/1! = 40 cyrok. ITux Hapacraer mo 3akoHaM AGCOIIOTAa. DTU JaHHEIE HE TIPO-
TUBOpEYAT >KU3HEHHOW MpPaKTUKE W OJHOBPEMEHHO IMOJCKA3bIBAIOT HaM O He-
OOBIYHBIX BO3MOYKHOCTSIX HAIIIETO OpTraHrW3Ma KaK aHCaMOIsl.

0 HaHOMHI/IM, YTO MOHATHE «00KECTBEHHOCTE) TOXIACCTBCHHO IMOHATUIO «KUPPATUOHATIBHOCTDY.
" Tnaps na kapruny Jleonapao na Bunuu ...«BUTPyBMAHCKWIA YEOBEK», BUIUIIL ONPEACIEHHOE
CXOOCTBO YCIIOBEKA C HeHTanaMMOﬁ, rac JiydaMu sBJIAIOTCA roJioBa, ABE PYKU U IBC HOT'U.
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be3 noBeIllieHNs ypOBHSI OpraHu3alii 00beKTa, 0€3 0CO3HAHHBIX U3MEHEHUH,
KpHBas €ro )KU3HHU YCKOPEHHO MMaaeT OT MaKCUMYyMa K rmopory cMeptH (puc. 7.3).

TyT aBTOp BHOBB BO3BpaIaercs K Bonpocy: «Kak mocruunb 0eccmepTusi?»

1.be3yciioBHO, NlecATh XPUCTHAHCKUX 3alloBele HEOOXOIUMBI JIJisi UC-
KJIFOUCHHUS MPEeXAeBpeMEeHHOM rudenu. HeBblnoliHeHHne BHOCUT JUCCOHAHC
CTPYKTYp OpraHM3Ma ¢ OCHOBHBIM HCTOPUUYECKUM pojuTeneM — ¢ [Tpupomoii
AGcomoTa, YTO COKpaIlaeT )KU3Hb U3-3a HecoraacoBaHHOCTH Buy u Bue mo-
Jiel Ha UPPALMOHAIBLHOM YPOBHE, YBEIWYHUBAIOLICH OOJIE3HW B OpPraHU3Me
(puc. 2.5).

2.COoBepIIICHCTBOBAHUE EMKOCTH C WHIYKTUBHOCTBHIO TO3BOJISIOT CYIIe-
CTBEHHO IPOJUINTh, CKOMIIEHCUPOBATh MOTEPU BpeMs KU3HU oOBbeKkTa (3.3)
(Bonxs, ...).

3.3aMeHa 00JIBHBIX OPTaHOB UCKYCCTBEHHBIMU OpraHaMHU MOXET MPOIITUTh
YEJIOBEYECKYIO )KU3Hb B CTPAJIAHUSAX HA HEKOTOPBIN CPOK, HO 3TO HE MaHalEs.

4. MOXHO PUCKHYTb U BCE TEJIO BPEMEHHO MOMEHSATh Ha JPYTroe Tello, HO
MO3T HE 3aMEHHILIb — 3TO TOTEPSI CBA3U C AYIION U C COBECTHIO.

5.Bcsikue TexHUYecKre Cpe/icTBa MEHSIOT B TOM MJIM HHOM CTETIEHH YKOJI0-
TUIO0 OKPYXAIOIIEro MUpa AEHCTBYIOT OTPULIATENIBHO HA 3J0POBBE.

B noHHOM BapuaHTe BOIPOC O 0ecCcMepPTHH OCTa€Tcsi OTKPhITHIM. KoHeuHo,
€CTb psiji COCO00B, KaK YIy4IlIUTh *KU3Hb M0 AtopBeae. Ho B 1aHHOM ciryuyae
MeEHSI 3TH pellieHHs He YA0BJIeTBOPseT. Sl roTOBWJI cedsl K JKM3HH, HO He JKUJI.
S mpumén yuuthest 1I0OUTh. S U 10 CUX MOP TOTOBIIIO CE0Sl U TEX K KOMY MPUITY
pe6énkom. OHU JaAyT MHE CHacCThe U Takoe oOpa3oBaHUE, KOTOpPOE s HE MOT
UMETh B 3TOH JKU3HHU, O KOTOPOM S U Tenepb B /8§ JIET MEUTalo.

3nechb 1 roToBJI0 ceds1 A caenyromen xu3Hu? Kro a? S ayma! S xouy
HMeTh BJACTH HAJl CBOUM TesioM. S1 He ynpaBJsiem apyrumu! beccrpacres.
CrtpacTh — 3TO TBONCTBEHHOCTh. KaphepuCT TpaTUT yCUITUS HA TO, YTOOBI IPOU3-
BecTu BrieuatieHue. [loka3biBaeT, 4To OH yIpaBiisieM, CIIOCOOEH OTKa3aThCA OT
CcBO0OO/IbI, HCITOJTHUTCIBHBIHN, «CBOMY» UEJIOBEK - BHITOAHBINA. Y HETO eCTh JKeJIaHue
MOHPABUTHCS, OH U CaM MPUKOBBIBAET K ce0Oe JIt0/Iel pa3HbIMU XUTPOCTIMU. Ta-
KOM 4eNIoBeK KOr1a-HuOyab rpeaact. Mul Bce ObLTH uitu Oyaem poautensiMu. Po-
AuTeJIel He mpeaaroT! Y Hac ecTh Oosiee BhICOKHE poauTenu. KTo orun?

Comniie — ortell, oOuIue Teria, HEUCTOIUMBIN UCTOYHUK CBETA, DHEPTUH.

3emJst — MaTh, TJIOJIOPOJIUE, KU3HB, MEAPOCTh, CTAOUIBLHOCTD, TUTAHUE, JIFO-
OOBB, O1oOpa, Kpacora.

[ToueMy MBI HE 3a00THMCS O HUX, HE XpaHUM 3eMJII0, KOBBIPSIEM, MPOIAEM,
npenaém. OHa nokassiBaeT Haie Oyayiiee [33], a Mbl He BUAUM €ro. AOGCOJIOT
HaM Ja€T aBTOTPO(HOE IHEPreTHUECKOe MUTAaHKE, a Mbl TPATUM €r0o Ha pa3jInuy-
HbIE Y0BOJIbCTBUA. Hamm poiuTesiv COBEpPILIEHHBI, a Mbl, ICHUBBIE 3TOUCTHI, TPY-
6eem. Hamma BHy yacToTHas onTrka UCIOpYE€HA, OHA UCIIPABJISETCS KOTEPEHTHO-
CTBIO KJIETOK OpraHnu3Ma, CaMOOpraHu3aIlieil, opranu3anuii oOparcraa.

Mkt Bece getn 6ora Oquna. OJIMH xo Bcem onuHakoB. CyacThbe MOXKHO HANTH
TOJIBKO C TeMH, KTO KHUBET B Otaroctu ¢ OnuHOM, ¢ boroM Beex Jiroiei.

7.6. IYTH K JOJT'OJETHUIO U BECCMEPTHIO.
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AxTuBu3anus nuHamuku Bay ctpyktyp émkoctu (C) u unnyktuBHoctu (L) 3a
CUéT MeNeyCTPEMIIEHHOTO U3MEHEHUS MX BHY 4aCTOTHBIX XapaKTEPUCTHK H PO-
CTa METOJIOM BOJIEBOTO CaMOIIEPEPOTPaMMHUPOBAHUS MIPUBBIUEK OYAET CIIoco0-
CTBOBATh MPOJICHUIO KU3HU 00BEKTa C BBIXOJIOM K O€CCMEPTHIO.

Ecnu B )u3Hb 00bEKTa BBOJUTH UCKYCCTBEHHbIC MHHOBAIMHU, OOBEKT MOCTE-
MEHHO pacnaaércs. IJTO MOKA3aHO HAa CXEME Pa3BUTHUS TMHAMUKHU aHCaMOJIs Co-
ObITHIT 00BeKTa puc. 7.3, 7.4 u B [7, cTp. 68, 78]. [IyTh K OeccMepTHIO CBS3aH C
Pa3sBHUTHEM JIy9UCTOCTH 2, ¢ YIIPABIEHHEM U OBJIAJEHMEM DJIEKTPOMATHUTHBIM
noJsieM Tena. Eciau ects Tenenopraius Ha OCHOBE COXpaHEHUs roJorpaduueckoi
CTPYKTYpPbl OpraHU3aLMKA OPTaHU3Ma U BOCCTAHOBJIEHUS €r0 HA HOBOM MECTE, TO,
HECOMHEHHO, €CTh U TpaHC(POpMalHsl, IEPECTPOMKA MO HOBYIO Trojorpaduye-
CKyI0 CTpYKTYypy. C TOUKM 3peHHs] MPUPOJHON MATEeMaTHKH, rojorpadus, mo-
CTpoeHHas Ha OCHOBe «30» ycToilunBa 1 ontuMaiibHa. Ciea0BaTesbHO, OHA CIIO-
coOHa BOCCTAHABJIMBAThCS. A TEJIENOpTalus BO3MOKHa— COMHEHUI HET.

B nepBoit Bepcuu Yuenus [11 nyueii npeacTaBieHO MHOXKECTBO TUIOB (Ta0.
5.7).

B namewm opranuzme 100 000 000 000 000 (cTO TPUIITMOHOB) KJIETOK U T€PsieM
eXeHEeBHO TOJIbKO KieTok mosra o 100 000. ExedacHo oTMupaeT MULIHAPA
PUTPOIUTOB, 5 MUIJUTHAPJIOB JECHKOIUTOB U 2 MuUMapAa TpomoOouutoB. Ha
CMEHY UM MPUXOJAT HOBbIE KJIETKH, BbIpaOaThIBa€Mble B KOCTHOM MO3I€ U B Ce-
JIE3€HKE. 3a CYTKHM 3aMEHSIETCS pUMEPHO 25 rpamMmMoB KpoBu. Cepale y B3poc-
JIOTO YENOBEKA 3a AeHb nepekaunBaeT okojo 10 000 nuTpoB KpoBH.

O 4ém 310 roBoputT? DHTpomnus (7.1) MokeT ObITh MEHBIIE HETIHTPOIHH

H+3 H
(O<H) T =3= M — 3T0 cocTOsTHUE MOJIOJIOCTH U POCTAa.

Hersutponus paBHa suTponuu (9=H) — 3T0 cocTosiHMEe MaKCHUMaJIbHOM dHEp-

ruu B 3penocty (puc.7.1).

H+3

Hersutponust menbiie suTponuu (3>H) - 5= M — cocrosinue crapeHus

3
H
BO BPEMEHHU.
Takoit 00MEH HOCUT HEOOPATUMBII MTPOIIECC, €CITU HE UCTIOIb3YIOTCS BO3MOXK-
HOCTH MObEMA U OOHOBJICHUS dHEpruu (opM BHY pe30HaHCHOTO XapakTepa.
Ipupoausiii uaTeIeKT (ITN) —3T0 ecTecTBEeHHBIN aJITOPUTMHUYECKUH HP-
panuonaabHblii KKK npupogocoo0pa3nblii 00MeH 3Heprusimim 00beKTa €0

Bcemn o0bekTamu Ilpupoasl (puc. 1.4)

"2 Jlyum (M3mydeHne) IMEIOT MHOTO HMER: «Z-y4an» A. Umkesckoro, A. I'ypsuua, H. Kosbipesa, «ricu-
noJis» A. Jlyoposa u B. ITymikuna, «cBepxcia0bie n3nyuenusn» B. Kasnaueera, «X-arent» . Mopuama,
«moptorenernueckoe nojue» B. enapeiika u /. Xaiika, «nsras cuna» e Cab6atsl, «-u3myaeHus»
M. Bronaio, «1OHAOMOTOpPHAsI COCTaBIISIONIAs TyurucTor aHeprun» H. MblllIkuHa, «TpaBUTaAllMOHHBIE
BoTHBD X. Hunmepa, mpomoiasasie OM-e BOJTHBL X IPOU3BOIHBIMHE SIBIISTFOTCST aMEPHI, JICTITOHBI, MUK-
POJIENTOHBI, TAXUOHBI, PYHIAMEHTOHBI, XOJIOHBI, 0030HEI U JIPYTHE «-OHBI», TPEOYyIOIINe YHH(DUKAIINN
[

B 1923 roxy poccuiickuit yuénsrii A.I'. ['ypBUY 3aperucTprupoBall SHEPTETUUECKOE U3TyUEHHE KIICTOK
YeIIOBeKa U BIIEPBBIE CHOPMYITUPOBAI KOHIEIIINIO OMOJIOTUYECKOTO MO YesioBeka. OH J0Ka3al, 4To
B JIFOOOM OpraHu3Me €CTh YHEPreTUUYECKUil (ITOJIEBOM) «CKeneT» (ToorpaMma), KOTOPBIA SBISETCS
CBO€00OpPa3HBIM TpoeKkToM (3TamoHoM OM), 10 KOTOPOMY M OCYILECTBISICTCS pa3BUTHE deloBeka [26,

ctp. 36].
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517 = 1],(714285),
1/7 =1],(142857),
317 =1],(428571),
217 =1],(285714), (7.3)
6/7 =1],(857142),
417 =1],(571428), 20e 3—6 — yenmpanvhwiil 1yy
Puc. 7.4. Jlyyu ronorpapudeckux gopm (puc. 4.2, tadua. 5.7).

[1- ecTh J1F0OOE 1I€ITOC YUCIIO TP AeNIeHUH Ha 7, rae uucia {7n+(i=1,2... 9, 0)}

Ji1st Toro, 94ToOBI JOJTO KUTh, HEOOXOJIUMO UMETh MHOTO MOAOOHBIX (GOpM B
COTJIaCOBAaHHOM TapMOHMH.

J{nst 3TOTO U CYIIECTBYET CeMb$l, POA, KOJ/UIEKTUBbLI COPATHUKOB, €IUHO-
MBIIJIEHHUKOB. [[J11 3TOro HEOO0XOJMMO 3HaTh, KaK OpPraHW30BaTh TaKHE
TPYIIbI, HA KAKKX YCIOBUSAX, C KAKOH TEXHOJIOTUEH.

B nanéxoil ApeBHOCTH TakWe KOJUIEKTUBBI OBLUIA KaK €CTECTBEHHAs MOTPeO-
HOCTb. [locTenenHo 3Ta noTpeOHOCTh TEPSIIACh.

N uToOBI He 3a0bIBaIach Takasi HEOOXOIUMOCTb, HAM MPEIKHU Mepeain TBOP-
YECKHE BO3MOKHOCTH B BUJIE CKA30K.

7.6.1. AnroputM pa3BUTHS €CTECTBEHHOI0 HHTE/LJIEKTA.

Kaxk npaBuio, onTuManbHON CTPYKTYPOU B IPUPOJIE ABJISIETCS MIAP.
PacceuBanue (3HTpomnus) sHEprun oObeKTa Ha nepudepuu B Mpolecce B3au-
MozeicTBust ¢ OM u Bocco3nanue (HEr3HTPOIHH) €€ B CO-LIEHTPaxX 3aHOBO B Kax-
JIbIN IUKJIMYECKUM MOMEHT BPEMEHU «3JIeCh U ceituacy onuchiBaeTcs 10/2-1 cu-
CTEMOM Ha BCEX YPOBHSX MEpapXuu (B TOUKAX HAUMEHBILETO COITPOTHUBIICHHUS).
DHEpPreTHuecKy yCTOWYUBBIM U ONITUMAIIbHBIM OOBEKTOM SIBIISIETCS MOJISIPHAS
CTpyKTypa nenrarpamm — map ¢ 10/2-it popmoii (2.17).
Ero pasButue mpoMCcXOAUT W3 CO-IIEHTpPA U OMHUCHIBAETCS mojuHOMOM (7.4,
7.5).
{ Y(t) =ag10° + Y, - 1071 (7.4)
Y, , = X0, a 107" rae (7.5)
Y (t) — MOJIMHOM CIIOMCTBIX COOBITHH, HAKOIIJICHHBIX 00bEKTOM BO BPEMEHH,
ar — 3HaYEHUE €IUHULBI COOBITHS t-TO YPOBHS MepapXuu, y KOTOPOTO OTOMpa-
€TCs iecsiTast 10J1sl SHEepruu (st OyAyIlero) U Bo3BpamiaeTcs ajis BOCIIOJTHEHUS
HEPrur 00BEKTa B €ro CO-LIEHTP B BUE Ao.

Jloeema 21.0 npupoonoti oecsimure.

Ecnu ¢ Kaxa0ro B3ATh «aecatuny» Yi_; * 1071u3 10 mapocuarmMenToB mapa
Y CIIO)KUTh BMECTE, TO TIOJYUUTCS 1IeJasi eUHUIIA
ap10° = ¥{ZTa 1071, (7/6)
KOTOpasi MHAYKTUBHO HABOJUTCS B CO-IICHTpE.
OTOOp JeCATUHBI B IIAPOBOMMHOTOCIONHOM10/2-HCTpyKTypec KaXKa0ro mapo-
CUHTMEHTa MPOUCXOAMT MPHU BPAILEHUU IIapa ¢ KKJIOTO YpOBHSB 1ukie (2.17,
7.4...7.6). CobOpanHasi rojorpadudeckas YHEprusi MTHOBEHHO W OJHOBPEMEHHO
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HACJIauBAETC MHAYKTUBHO B CO-LIEHTPE KaXKJI0T0 OOBEKTa KaK 1LI€JI0€ MUPOBOE
COOBITHE IO MIPUHIIMITY MHOTOCJIOMHOTO TOpA.

OHO Moy4eHo B Mpoliecce B3auMOIEHCTBUS Bcex BHe moseit oT Bcex 00bek-
ToB Mupa. ®opmyia 3Toro npouecca 1 €CTb aITOPUTM Pa3BUTHUS ECTECTBEHHOTO
UHTEIJIEKTA.

TakuMm 006pa3oM, anropuT™ pa3BUTHS €CTECTBEHHOTO UHTEIJIEKTA €CTh CYMMHU-
pOBaHUE PHEPIrUU HOBOT'O KauecTBa, KOTOpask KOMIIEHCUPYET MOTEPU POCTa IH-
tponuu (Ye—; X 1071) 3a cuér pocra HeranTponuu (a,10°) B cooTBeTCTBYIOMMIX
necsaTy HarpaBiaeHusx (7.6). meanbHbIi BapuaHT, KOT/Ia 00OBEKT )KUBET MOMEH-
TOM «3/IeCh U ceiiuacy, OMMChIBAcTCs ypaBHeHUEM (7.4).

Takoil anropuT™M B MpPOCTON PEKYpPCHUBHOUM (popMe MOKa3bIBaeT CyTh OOXe-
CTBEHHOTI'O IIPOSIBJICHUS BEIUKOW BOJIM AOCOIIOTA.

OH BbIpa)kaeT BBICOKOHPABCTBEHHBIN, STUYECKUN MOAXO/ K PACIPEIECICHHUIO
SHEPrUH, KOTOPBIN U CIIEAYyEeT Ha3bIBaTh IPUHIIUIIOM a0COJIFOTHOI'O paBHONPABHUS.
[TpuHIMIT aOCOMIOTHOrO PaBHOIpPABUS 3aKJIOYAETCS B TOM, YTO BCE YPOBHHU
Uepapxuu Matepuu Mupo3aaHusi B paBHOM Mepe y4acTBYIOT B OpraHU3alUU 00-
MeHa. OTOT e MPOLEcC JEKUT B OCHOBE NMPUHIUIA OyMepaHra, Korjaa K yeno-
BEKY BO3BPAILIAETCS Ta MO3UTHBHAS WJIM HETaTUBHAS SHEPIHsl, KOTOPYIO OH BhIpa-
OaTbIBAET U B OJMIKAMILIEM OKPYKEHUH ITPU B3aUMOJIEUCTBHH ¢ 00beKTaMu Mupa.
B 00bekTe coOnpaeTcst mpoKuTasi UM 4acTh UICTOPUU Beero Mupa.

ANTOPUTM pa3BHTHUS MIPUPOTHOTO WHTEIUICKTA 110 MPUHIUITY Topa (7.2) u ay-
XOBHOT'O TBOPEHUS padOTaET B 0OBEKTE C MEPBBIX THEW €r0 KU3HU. PackphITh ero
MaTEMaTUYECKYI0 CyTh B IpaduKe JOCTATOYHO CJIOXKHO, JIETYe JaTh Kak Ha CTp.
145 (7.3). Ou dpopmupyet uctoputo Mupa B kKaxaoM oobekTe Mupa B Buje rap-
MOHHMYHOM TOJIOTpaMMBbI, KOTOpas yCTOH4MBa K TpaHC(HOpMAallMU, OHA MOXKET
C)KMUMAaTbhCs (apXUBUPOBATHCSA) 10 aKTyaJbHO Majlol OECKOHEYHOCTH U B TaKOM
BH/JIE COXPAHATHCA.

Ho ecnn ronorpamma HerapMOHMUYHA, TO OHA HEYCTOWUYMBA U CKJIOHHA K CaMo-
penapanyuy Wik caMopa3pylLIeHHUIO 110 Mepe NepeMelleHus Ha nepudepuro o0b-
eKTa B paMKaX CBOETO 3HepronoreHuuaia. Takum o0pa3om, B CO-LIEHTPE poxk/ia-
€TCsl HOBOE, a Ha nepudepun pa3pyliaercs cTapoe, HEyCTOMUNBOE, OTHKUBILIEE.
Paccrosinne Mexay mpoLuIbiM U OyIyIIMM, MEXIY CO-UEHTPOM U nepudepueit
bopmupyeTcsi T0-pa3HOMY Ha pa3HBIX 3BOJIIOLIMOHHBIX YPOBHSX, HAllPUMED, HA
YPOBHE MOJIOJBIX M CTAPBIX 3BE3/1. DTO 3aBUCHUT OT TOT'0, HACKOJIBKO €CTECTBEHHO
00BEKT paccTaéTcs ¢ U30BITOUHON PHEPrUeil, HapylIaroleld paBHOBECHE MEXIY
Buy u Bue monsmu o0bekta (2.25). Eciu paspylieHne mpoucXoauT A0 TaKOTO
YPOBHSI, B KOTOPOM HCHPABIIEHUE AOIYCTUMO, TOTJa BO3BpaT JOCTYIIEH IPH
xu3an. OTKpbiTas Jlyma (maxke ¢ TenaMmu) CrmocoOHa MEpeMemmarhes K IEHTPY
Abcomora unu gaxe cnuBatbes ¢ Hum. Takoe cocTosiHue B )KHU3HU YesIOBEKa CO-
OTBETCTBYET OECCMEPTHUIO.

OunieHHble, 0CBOOOXKAEHHBIE OT Xaoca (OPMbI UCTOPUU BO3BpAILAlOTCA K
LEHTPY HACTOJBKO, HACKOJIBKO UX TAPMOHHUSI COOTBETCTBYET YUCTOTE M a0COIIOT-
HO TapMOHHH LIEHTPa — TaK CO3UAATEIbHBINA MPOIIECC BO3OOHOBIsETCS Ha OoJee
YCTOMYMBOM OCHOBE.

154



[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

[Ipu Takom anroputme Mup Bae crarmonapes. Ilamate HapaOOTaHHBIX Tap-
MOHUYHBIX (POPM COXPAHSETCS U CIIOCOOHA JIETKO BOCCTAHOBHUTHCS MYTEM IPO-
CTOTO HAINlOJIHEHUS UX TOJIOTPAMM 3Heprueil. Takue rapMOHUYHBIE YCTOMYUBBIC
(GbOopMBI TOJIOTPaMM SIBIISIFOTCS CBOEOOPA3HBIM «rapaHToM Oe3omacHocTu» Mupa,
«30JIOTBIMH CEMEHAMWY, XPaHSIIUMUCS B THHOPMAIIMOHHOM OaHKE MUPOBOH HC-
topuu. M3 3TOrO Cieayer BBIBOJ O TOM, 4TO Mup cTallMOHapeH, HO OJHOBpE-
MEHHO COXPAaHsSET CBOIO BHY IMHAMUKY.

3Hast ATOT MPUHLUI PA3BUTHUS €CTECTBEHHOIO MHTEIUIEKTa Mupa, HaunHas C
oOpa30BaHUs U BOCIIUTAHUS TEPBHIX (OPM, MOKHO TMOHSATH TPYJIHO OCO3HaBae-
MBbI€ TICpBBIC JHU TBOPCHHUsI Mupa, OMUCAaHHBIE B MUPOYCTPOUTEIHHBIX MU(DAX,
MEPEIaBAEMbIX HOBBIM IOKOJIEHUSIM YE€PE3 CBALICHHBIE MUCAHUS U YCTHBIE IIpe-
JlaHUsI HApOJIOB Mupa. Tenepb Mbl BUAUM, ITOYEMY, Ka3aJlOCh Obl, pa3HbIC SI3BIKU
CTAHOBSTCS IOHATHBIMU IIPU IIEPEBOJE UX HA SI3bIK IPUPOJHON MATEMATHUKH.

[.7. Mup, kKak aCHHXPOHHBII1 HEHPOaBTOMAT.

VYxe B 1972 r. aBTopoM OblI1a oIy OJIMKOBaHa MOJIENb, KOTOPAs MO3BOJIMIIA BbI-
BECTHU CUHTE3 ACHHXPOHHBIX aBTOMATOB HA YPOBEHb, HEOOXOAUMBIH SISl pELICHUS
3a/1ay M0 MCKYCCTBEHHOMY MHTEJUIEKTY M IO CUHTe3y bosbmoi soruku. Ilo-
JIpoOHO 00 3TOM Mojenu HamucaHo B «YueHuu [y [8]. 3xechk MbI aulib pac-
KpOEM MPUMEHUMOCTb 3TOM MOJENH K POPMUPOBAHUIO YEIIOBEKA KOCMUYECKOTO,
BBIIIE/IIEr0 B Mpouecce MH(POpMaMOHHOTO oOMeHa ¢ AOCONIOTOM Ha aBTO-
TPOPHOCTH MUTAHUS U KITPOOYKIEHHOCTH.

B HMCKYyCCTBEHHOM AaCHHXPOHHOM aBTOMAaTe MaMsAThb Cpelbl (PUKCHUpPOBaHa,
OrpaHHY€Ha U MEHSETCS 4eloBeKOM B mporpamme OBM nns obecnieuenus
HaAE)KHOCTHU BBINOJIHEHNUS 33a4d. B ecTecTBeHHOM (IPUPOAHOM ) ACHHXPOHHOM
HelpoaBToMare (puc. 8.11) maMaTh MUPOBOI cpelbl HAPAIMBAETCS U YIIPAB-
JsieTcsl aBTOMATHYECKH, MYTéM KBAHTOBAHMS MPPALUMOHAJIBLHON JHEPruu
NPOCTPAHCTBA H BPeMeHH, IOCTOSIHHO ofecrneunBasi MHPOBOIi romeocras’
00MEHHOI0 Npouecca, co3aaBasi o000l HCTOPHUIO 00BEKTOB U UCTOPUIO ADCO-
JrTa (puc. 7.5, puc. 8.1) B Buae coorBercTBYIOLICH (PU3NYECKOI MAaTePUH.

Nudopmanus Bue nosnst Bcex 00bekToB Mupa, noctynusmias Ha Bxoa AOco-
JI0Ta, TYT K€ TPAHCIUPYETCS B CO-LIEHTPHI KaXJ0ro oObEKTa B BUJIE T0JIO-
IPaMMBl.

' |

BXo0/1bI 1 BLIXO/IBI T€e-
TepOTPO(PHOTO KA
— BHYTPH KaXKJIOTO
o0BbekTa AOCOIIOTA.

AbconioT

Bxonapiu BeIXOTBI aB-
TOTPO(MHOTO ITUKIIA -
MPUYUHBI U3MCHCHHUSI

HEWpOaBTOMATA.
]

Puc. 7.5. Cxema aCMHXpPOHHOro aBTomarta B cucteme «Ab6contoT — O6beKT»

73 ”
I'oMeocTa3 — «uanenne» B cocTosHIE AHHAMIYECKOTO paBHOBecHs (YCTOMYMBOIO HEpaBHOBECHS), Xa-
paKTepHOE JUIA BCEX XHUBBIX Mera-, Makpo- 1 MUKpocucteM [Ipuposst.
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OTOT OIHOHAIPaBJICHHBIA MaTepUaIbHO-TYXOBHBI OOMEH B cucTteMe «AOCo-
moT—> OOBeKT». AOCOIIOT aBTOMAaTUYECKH HABOJIUT B CO-LIEHTPE KAKIOTO 00b-
€KTa PHEPTHUI0 BECTH (MBICIH) O COCTOSTHHH AOcoimoTa. B oTBeT momyuaeT moa-
TBEP>KJIEHUE TOTO, uyTO Nockutal. [IpoTuBopeunii HeT, Tak Kak BHIOOpP y 0OBEKTOB
OrpaHU4EeH, y30K, €CJIM HE CYUTATh CBOOOAY BOJIM YesloBeKa. Takoil oOMeH maTe-
pHuasieH, NOCKOJIbKY MaTepuaibHa cama rojorpamma. B 1o sxe BpeMsi OH JyXOBEH,
TaK KakK BBICOKOYACTOTHBIE ONEPATOPBI CO3JAI0T MHOIO0Opa3HbIe M3MEHEHUS
CTPYKTYPBI HPPALIMOHATILHBIX COOBITUH, OpopmisieMbix «30» «31ech U ceryacy.

Pa3Hbie 00BEKTHI MO-pa3HOMY BOCHPUHHMMAIOT MHGOpManHio oT AOcomroTa.
OOBEKT, )KUBYILIUH 110 TPUHIIUITY «37E€Ch U CEHYac», MTHOBEHHO MEHSET CBOE CO-
CTOSIHHE€ B COOTBETCTBHH C MOCIEAHEN MHpOpMalMen, mocTynusiiet or Adco-
morta. OyHKIMS ToIXBaTa paboTaeT Ha MPUEM TakoH Tekyiel napopmanuu. Tak
pearupyer HeilpoaBTOMAaT OpraHu3Ma ¢ BhIpaOOTaHHBIM YCIOBHBIM pediIekcoM U
MUHHUMAaJIbHBIM TUCTEPE3UCOM BPEMEHHU.

OOBEKT, )KUBYIIUH MPOIUIBIM C UHTYUTUBHBIM YYBCTBOM UTO OYJIET, 3aMEYacT,
KaK K HeMy noctynaeTr uHpopmarus or AOCONI0Ta HOYBIO UJIU IO YTpaM B BUJE
KAKHAX-TO NMPEAYYBCTBUNA WM 3HaHUU. COrlamasch ¢ HUIMH, OH IIOINANaeT Bpe-
MEHHO Ha JIMHUIO KU3HU «3JIECh U ceilyacy. Takoe COCTOSIHME Ha3bIBAETCS «IPO-
Oy>x1IEHHBIM». HO UTHOPUPYS 3TH NMPEeAUyBCTBUSA, OH KUBET B PEIKUME 3ara3/ibl-
BaHUs (TUCTEpPE3UCa BPEMEHN) U UMEET HU3KYIO aJIallTallii0 K HEOCO3HABAEMbIM
UM coObITUsIM. [103TOMY OH YacTO TepsieT CIOCOOHOCTb K Pa3IMUEHUI0 ONTHMAaJIb-
HBIX peaJIbHbIX BO3MOKHOCTEH, JIMIIAETCS CBOEOOPA3HOM TEXHUKHN O€30MacCHOCTH
B CBOCH KU3HEECATEIBHOCTH.

OcoOeHHO SIPKO 3TO MPOSABIISETCS B CPEJIC HEBEKECTBEHHBIX U 0€30TBETCTBEH-
HBIX Tiepe] OyaymuM 00beKTOB. OOBEKTHI, )KUBYIIIHUE TPOIUIBIM, PYHKITUEH MO
XBaTa He MoJb3yloTCs. OOBEKTHI, JKUBYIME HACTOSIIHUM, «37€Ch M cehdacy,
UMEIOT BBICOKYIO pa3pellarolyio CIIOCOOHOCTh U UCHOJIb3YIOT (DYHKLHIO MOJI-
xBarta g ¢pukcanuu uapopmaiuu, nocrynaroinieit ot Adcomntora. [loaromy onu
MOTYT ACHCTBOBAaTh Ha OMNEPEKEHUE IO CPABHEHUIO C TEMH, KTO KUBET IMpPO-
uuteiM’®. OHM crOCOGHEI BHIPa6ATHIBATE 0O0JIEE€ TOHKHME YCIOBHBIE PE(IIEKCHI.
[TprMepoM MOTYT CITy>KHTh HEKOTOPBIC BOJIXBBI, CTapIIbl, mamMaHbl [28].

Takum oOpa3zom, Mup, Kak aCHHXPOHHBII HeHpoaBTOMAT, 00JIalaeT KOJOC-
CaJIbHBIM 00pa30BaTENIbHBIM PE3EPBOM JJIs MIPEBPAIICHHS «KaXI0I0 aTomMa B ye-
JOBEKa» coriacHo biiaBaTckoil. DTOT Mpolecc CBOEBPEMEHHOTO MMOJTYUYEHUS NH-
dbopmari 0T AOCOJIOTa CTAHOBUTCS OCHOBHBIM HCTOYHHUKOM MHUTATEIHHOU
sHepruu (aBrorpodHoro nutanus [17, ¢.147-149]), mo3BosstOIICH BBIBECTH Ye-
JIOBEUECTBO HA HOBBIM yPOBEHB SBOIIOIIMOHHOTO Pa3BUTHUS Yepe3 POopMUpOBaHUE
KOCMUYECKOT0, MpooOyxa¢HHOTr0 Yenoneka. [IpoOyKEHHBIN YeTOBEK OCO3HAET,
YTO 3/1€Ch U Ceiiuac CBOMMHU BIOOpaMu OH CO3/1aET cBOE Oyayiee. B cBsi3u ¢ 3TuM
TJIaBHBIM HAIPaBJICHHEM HOBOW 0O0pa30BaTENbHONW CHUCTEMBI JOJIKEH CTaTh

74 TIpuMEHHTENBLHO K YENIOBEKY 9TO €CTh B3IV HA ce0sl CO CTOPOHBI, CPaBHEHHE Ce0s C IPYyTUMH, a
Ipyrux ¢ co6oii. [IpedbIBaHNe B EHTPE CBOCTO BHUMAHUS — 3TO COCTOSIHUE, KOT/Ia YSJIOBEK CPaBHU-
BaeT ce0s «B MPOIILIOMY C COOOH «B HACTOSAIIEM» M HCIIOJB3YET 3TO )ik COOCTBEHHOH TpaHCchopMa-
MY (JIyXOBHOTO POCTA).
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aJITCOPUTM yCBOECHUS MHPOpMAIIMU OT AOGCOJIIOTA B HACTOSIIIUHA MOMEHT BPEMEHH,
CTPEMJIEHHME K PaBHOBECHIO 4YEpPE3 €CTECTBEHHYI0 HPABCTBEHHO-3TUYECKYIO
HOpMY OTHOLIEHUS K Mupy, 3emiie U 4eTIOBEUECTBY.

JJ11 COBpeMEHHOT0 YpOBHS Hay4YHO-00pa30BaTEIbHON CUCTEMbI TAKOM MOIX0T
noka HeoctyneH. B cepun padot aBTopa «Anredpa [Ipupoas» 3aTpoHyTa TEMA,
aKTyaJlbHas U ceiiuac, u B OyIymeM. OTo TeMa OAyXOTBOPEHHON MaTepuu, TeMa
JYXOBHOTO 3/IOPOBBSI, KOTOpast TpeOyeT HEMEUICHHOTO TIIATEIbHOTO U3y4eHUs
BCEMU 3eMJISTHAMH U BHEAPEHUS uepe3 POpMUPOBAHUE UHTEIIEKTYaIbHO-TyX0B-
HOI ceTu uenoBeuecTBa. 100 ¢akTop hopMUpOBaHUS KOCMUYECKOTO, TPOOYK-
néuHoro YenoBeka BayKeH U JJIs TyXOBHOW MCUXOJOTHUU 3€MHOTO YelIOBEKa, IJIs
camou 3emutn, 1t ['amaxktuke u g1 Kocmoca.

7.7.1. HEPEJAYA OBPA30B HEMPOHAMM B IIPOCTPAHCTBO

Kak MoxxHO 00BACHUTH Mpo1iecc hopMUpoBaHUs AOCOITIOTOM B HAC COBEP-
HIEHHBIX ()OPM T10 CBOEMY 00pa3y U MoJo0n0? ITO MPOUCXOAUT IMyTEM UHTYK-
TUBHOTO HaBeneHus coobiTuii OM. [Ipu 3TOM Kaxk0My 3a1a€TCsl €ro MpeIHa-
3HAYEHUE IO MECTY U BPEMEHH.

B paznene 1.9 Mmb1 noka3piBanu pazsutre AByX BU10B cnupaneit JJHK — mamsatu
opranusma. [Ipaktnuecku AOCOIIOT BHOCHUT B CO-LEHTPbl KAXKIOTO OOBEKTa
Mupa 1o MectTy 1 BpeMeHHU MaMsTh CBOero (pazoBoro cocrosuus. Kaxasie 4 ¢a-
30BbI€ COCTOSIHUSI €CTh OJTHO CTIEIM(PUIHOE ToJorpaduueckoe coObITHE — CIIUpa-
JI€BUAHBINA OOBEKT COOTBETCTBYIOIIETO YPOBHSI OpraHU3allii C BUAUMOMN U HEBU-
JTUMOM CTPYKTYpO# (HOJSIpHBIC 9K30HBI, HHTPOHBI puc. 5.4). Criennduka 3T0ro
coOBITHS CBA3aHa ¢ MHTEp(EpEHIHeli” OECKOHEYHOTO MHOXKECTBA BJIOKEHHBIX
ukiioB OM. Kaxxnioe coObiTHe MMeeT aHanor BuTka. Butok conepxut nudopma-
LU0 O 3BE3AHON, MUHEPAJIbHOM, OPraHUYECKOM U TyXOBHOU 3Bomtonun. OTcroaa
JlyXOBHAs 3BOJIOLHUS B OOBEKTAX MOBTOPSET U CTHIKYETCS CO 3BE3IHOM HBOJIIO-
nuen cpensl EEE. Ha xaxx1oM ypoBHE OpraHu3anyii CBOM BUTOK JBOMHOM CIU-
paiiu collep>KUT cBoW mmar cnupanu u 10 map mapocuHrMeHToB (Harpumep, u3-
BecTHbIM mar crnupanu JJHK 0,34 um. o6pasyer 10 map HyKICOTUAHBIX OCTaT-
KOB).

Kaxnas cgepuueckas cnupainb cMmemaercs 1 yrotHsaercs Ha coerd KKK-me-
pudepun cobbrTuss OM HOCPEACTBOM XOJIOMHOTO CHHTE3a’®, 00pasys MOIEKy-
JISIPHBIE CTPYKTYpbI (Meauatopsl...) (Puc.7.6, puc. 7.7).

75 .
B3aUMOIIOJAaBJICHUC TICUXUYCCKUX MPOLECCOB B IMCUXOJIOTUN 06y0J'IOBJ'IeHO OrpaHUYCHHBIM 00BE-

MOM paclpeeliieMOro 0JJHOBPEMEHHOI0 BHUMAaHNUS1; KOHKYPEHLUSI U HeOIaronpusiTHbIe B3aUMOAeH-
CTBUSI, BOSHUKAOIINE B OOTAHWKE IPU HATMYHMH OJIM3KHUX COCEAEH TOTO K€ MIIM OJIM3KUX BUAOB; yTHE-
TEHHUE WM YHUYTOKEHHE JKUBOTHBIX B 300JI0THH KHBOTHBIMH CBOETO K€ BUA; TTO/IaBJICHNE KPOCCHH-
roBepa B TEHETUKE Ha y4acTKax, HEMOCPEICTBEHHO COCEAICTBYIOLINX C TOYKAMHU YXKe TPOU30LIE/IIETO
0o0MeHa; Ha IPaKTHKE 03HAYAET MOHWKEHUE YaCTOTHI IBOMHBIX KDOCCHHIOBEPOB 10 CPABHEHHUIO C TEO-
pETHUYECKUM 3HAYeHHEM; BMEIIATEIhCTBO KaKoro-1i00 (akTopa B paboTy OMOXMMUYECKON CHCTEMBI,
NpUBOJISIIIEE K HApYLICHUIO npouecca. Hanpumep, narepdepeHys B ONOXMMUYECKOM aHaimu3e. A de-
JIOBEK OTpaXkaeT U Mepeu3aydaeT APyroro B CUIy CBOEH BOCIIUTAHHOCTH.

® X0/10HBI CHHTE3 — 3TO €CTECTBEHHBIM MPOLECC /UIATHBHOTO HABENEHHS B CO-LIEHTPHI OOBEKTOB
COOBITHI OKpYXKAIOIIEro MUpa ¥ MYJbTHIDIMKATUBHOTO IPOHUKHOBEHUs (TpaHcdopMarmm) Hux
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BpemeHHana cymmauma, rae NMpocTpaHcTBEeHHAaRA
C - HEHMpPOHbI BO3aEeHMCTBMA cyMmmaums

T - HEHPOHbLI TOPMOXKEHMA

Puc. 7.6. Mo3r-HeiipoHbI-CHHTE€3aTOP—T€HEPATOP MbIC/Ieil, MeIUATOPbI
yepe3 CHHANITHYECKYIO 1IeJIb MepeaaT 00pa3bl B IPUEMHHK.

CuHanTuyeckuin Heipomeauatop

nyabipek
Hacoc o6paTHoro =~ HepBHoe
3axeara OKOHYaHue
MocTcuHanTuyeckan PeuenTtop } CuHanTuyeckas
KneTka wenb

Teno HeApoHa

Puc. 7.7. DK3011MTO3 B CUHAIICE.

DTH COOBITHSI CTOUT PacCMAaTPUBATh KaK (a30BbIi MpooOpa3 OyaylIuX 3JIEMEH-
TOB KJIETKH, OPTaHOB, OPIraHU3Ma, B TOM YHCJIE U YEJIOBEKA.

MOXHO NpPEeanoNoKUTh, YTO COAECPKUMOE MEIUATOPOB B MPOCTPAHCTBE CH-
Harca — 3JIeMEeHTapHas CTPYKTYpPHO-(DYHKIIMOHANbHAs €IMHULIa C(POPMUPOBAH-
HBIX MbIcTiel, 00pa3oB. HeilpoHOB MOXeET ObITh OOJIbIIIE WK MEHBIIE, HO KBAHTOB
JIOCTATOYHO, YTOOBI, HATIPUMED, Ha JIOY Y YeJIOBEKa 3aCBETHIICS 00pa3, KOTOPHIi
JIerye BCEro CYMTHIBAIOT ACTH MPHU XOPOILEH pa3peliaronieil criocOOHOCTH Y HUX.

W 5Ti 00pa3bl MOTYT MepelaBaThCsl OT HEWPOHA K HEHPOHY HE TOJBKO BHYTPH
OpraHu3ma, HO ¥ MeXAy pa3HbIMH O0BEKTaMU HE MPUHAJICKAIINE OJJTHOMY Op-
ranusmy. [Ipu xopormeit HapaOoTaHHON pa3periaronieil CnocOOHOCTH MOHO BU-
JIeTh U cllabble CKpbiBaeMble MbIcd U o0Opasbl (JIoocanr Pamma). C pazButiem
BBICOTHI BOCIIPUHUMAEMOT'0 YaCTOTHOT'O CIIEKTPa U MPUOIMKEHUS COJTHEYHON CH-
CTEMBI K pyKaBy TanakTuku B || TeicsiueneTnun pa3penraromnias CnocoOHOCTH JI0-
nielt OyJIeT yBeInInuBaThCS.

sHepruii Ha nepudepur ¢ GOPMUPOBAHHEM HOBOTO KA4ECTBA COOBITHH 110 3aMpocy ¢ ePeX0JI0M dHEP-
THH CHCTEMBI 00Jiee SKOHOMUYHBIH YPOBEHb SHEPTHHU, YEM SHEPTHUSI CYMMBI €€ JacTel.
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KAK KE OPTAHU3YETCS XOJIOJHbIA CUHTE3 B OPT'A-
HU3ME?

Me1 Teneph 3HaeM, Kak COOBITHS CUHTE3UPYIOTCS U TPAHCPOPMUPYIOTCS Ha TIe-
pudepun kBaHTOoBaHHBIX «30» 00BekTOB. Ham Temeps m3BecTHO, 4TO J110OOH
00beKT 1060ro coObITHs nMeeT Buy u Brae none. Mexay stumu nosisiMmu oOpa-
3yeTcs MEXYpPOBHEBasl TPaHUIIA, HA KOTOPOU MOJOKUTEIbHBIN MOTEHIUAN Tepe-
XOJIUT B OTPHUIATEIBHYIO 00JIACTh Yepe3 HYJICBYIO TOUYKY (CAMHHIY HEOBITHS
OnuHa) ¢ SHEpruei COOTBETCTBYIONMIETO YpoBHA. To ecTh, 0Opa3oBaHa MaTepwu-
aJIbHAS TPAHUIIA MEXTY MOJIIPHBIMHU TIOJISIMUA COOBITUN (PUKCHpOBaHHAs BpeMe-
HEM WJIU CJIOMCTBIM MECTOM TIOJIOKCHHS B TIaMATH KJIETKUA. «UTO BBEpXY, TO H

BHU3Y».
paHynapHana
3HAonNaImaTvyeckan cetb Aapo
3

O6onouxa Aanpa

ApepHble Nopbl

Pubocombl
SHAOMNNa3MeHHan ceTb

Annapart ronbaxm - oma

. Knetounana membpaHa

Puc. 7.8. LHens KKK tpanchopmanuu codsitrii OM B
IPaHYJIMPOBAHHYIO, MNIAJIKYIO CETh U B anmapat [oJbku.

Bce 3tu MemMOpaHbl ¢ XOJOJHBIM CHHTE30M, BUJIUMO, O(hOpPMIIEHBI B HEHPO-
kietkax B Buae KKK cereii (puc. 7.8). Takum 0O6pa3om 11emu COOBITHI TpeCTaB-
Js110T co00it 00bekT ¢ BHy u ¢ BHe nonsiMu B TOHKO-YIJIOTHEHHOM ToJorpadu-
4eCKOM BapuaHTe (rpayUpOBAHHOM, T8 JKOW U TUIOTHOM ceTH [ ombmxu). Eciu
IpeICTaBUTh MOJIETh JMHAMHUKH XOJOJHOTO CHHTE3a Ha Ka)X/I0M ypOBHE uepap-
XUH 00BbeKTa, TO BO BHe n BHy nomsix Oyner kapTuHa B MpeesibHO TOHKOM Hp-
panoHaIbHOM BapuaHTe (pHc. 3.3), Ky/ia BJIOKEH IPOLECC 3BOIIOLUH OT 3BE3 /-
HOT'0, MUHEPAJILHOT'0, OPraHUYECKOI0 U TYXOBHOTO YPOBHEM.

Bce sHepreruueckue npuBBIYKY, HApaOOTAHHBIE YEJIOBEKOM HAa OCHOBE CBO-
007bI BOJIM, MOTYT BCTPauBaThCs B OOIYI0 KAPTUHY KU3HU MHpA, @ MOTYT IIpO-
TUBOPEUUTH €i. [I03TOMY OT HEraTUBHBIX MPUBBIYEK HAJI0O CPOYHO YETIOBEUECTBY
OTKa3bIBaThCsl, YTOOBI XKUTh BEUYHO, KaK KUBET caMa BeeneHnast.
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I'maBa 8
YEJIOBEK U YEJIOBEYECTBO

N3noxeHHbIe BBIIE 3HAHUS TO3BOJISIIOT YMTATEIO MO-HOBOMY B3IJIAHYTh Ha
GbyHKIMM YeoBeKa U TocyAapcTBa. B cucremMe rapMOHUYHOTO MUPOYCTPOMCTBA
9Ta (PYHKIUS 3aKJIIOYAETCS] B TOM, YTOOBI MPUHUMATh MOJIOJIbIE TyIIU, 00y4aTh
UX 3aKOHaM U MPAKTUKaM TaJIaKTUYECKOTO MUPOIOPsIIKA, HAYUYUTh UX BIAJCTh
SHEPrUsIMHU TEJECHBIX (OPM U MPOBOXKATH UX B KOCMOC JJIsi OOMEHa OMBITOM U
3acesieHust 3BE371 U maHeT. OIHaKo OCO3HaHHE ATON PYHKIMU TpeOYeT OT Jto ek
U TOCYJApCTBEHHBIX JEATENIed HOBOTO B3IJIs[a HA YEJIOBEKAa U YEJIOBEUYECTBO,
YeMy U MOCBSIIEHA 3Ta IJaBa.

8.1. 3BOJIIOLIUSA CO3HAHUSA YEJIOBEKA

W13 yuenus [1U [8]cnenyet, uTo co3HAHME YeTIOBEKa MOXKET YepIiaTh 3HAHUS HE
TOJIbKO U3 MU(OB, CKa3aHUM, CKa30K, ObUIMH, IpUTY, aOPU3MOB, HO U U3 TPU-
POIHOM MaTEMaTUKH.

JlpeBHUE MyIpelbl PAIUINCH B OJIEXK/Ibl T€POEB MEPEUNCICHHBIX MbICIE()OPM.
Tenepp MBI HAXOIUM OYXOTBOPEHHYIO MaTeputo Ilpupoasl B pusnyeckux, Xu-
MUYECKHUX U MATEMAaTUYECKUX CKPYTKax. Eciiv paHbIIe 3eMIIsIHAM IPUCHLIAIHN PY-
HUYECKYIO IPaMOTY TMIIEpOOpEU WM JpYyTrHe raJlakTUYECKUEe MPULIEIbLIbI, TO Te-
IIepb MPUILIO BPEMS PACKPBITh 3TH 3HAHUA Ha OCHOBE IIpupoaHOi MaTeMaTuky,
OCBOCHHOW CaMHUMH 3eMIIsTHaMU-YeT0BeKaMHU.

Caxpanbubie KKK kOpHU C1OB 1 YMCIOBBIX PSAIOB JIETIU B OCHOBY JIUTEPATYP-
HOT'O0 M MaT€MaTUYECKOro si3bIKa. «YenoBek-3ByuuT ropao!» Ilouemy?!

«KpatkocTh — cecTpa TanaHta», a moToMy chOpMyIUPYEM TE3UCHO, YTO JI0JI-
YKE€H IpeacTaBiATh YenoBek ¢ 00bIoi OykBbl. UenoBek:

1.Mmeet co-LeHTp, MpUHUMAIOLIMK BecTh AOCOIOTA (COBECTh) U, OMUPASACH
Ha e€ nHpopmanuio, GopMHUpPYyeT CBOE MUPOTIOHUMAHUE, MUPOBO33PEHHUE;

2.ImeeT KOHCTPYKTUBHYIO CHUCTEMY IMOHSATHNA Ha 0aze MpUpOJHON MaTeMma-
TUKH;

3.Ilpno6peraeT IMYHOCTH U AYILY IO MECTY U BPEMEHU CBOETO POXKJICHUS;

4 Vet ux ajanTtanuio K cede U K yCIOBUSAM KU3HU, COBEPILICHCTBYSICh;

5.Mmeer xenaHne COOTBETCTBOBATh UM MOJ KOHTPOJIEM COOCTBEHHBIX UYBCTB;

6.BimsieT Ha MUHAMUKY U3MEHEHUS OKPY’KaIOIIeTr0 Makpo- U MUKpO- Mupa;
7.Y1paBisieT IpoueccoM O0IIeHHS MEXly HEMpOHAMU M UX CHHXPOHHU3ALUEH;
8.CTtpemuTcs onpaBaaTh CBOE MOBEACHHE MPU OLIEHKE €0 OKPYKAIOIINMHU;
9.IIpeGbiBacT B MOMEHTE «3/1€Ch U CeHYacy, €ClIu HET TMCTEepPe3rnca BPEMEHH;

10. Yepes smnaTuueckue HEHPOHBI COUYBCTBYET UyBCTBAM JIPYTHUX JIIOJIEH;

11. Yepes 3epKaibHble HEUPOHBI MOXKET MOHITH CAaMOT0 ce0s uepe3 APyrux.

12. UyBcTBYeT rapMoHHIO B ceOe uepe3 ypoBeHb 10(haMUHA U CEPOTOHUHA,;

13. BiusieT cBonM yOeKIeHHEM Ha XUMUIO cBoero Tena (3¢ ekt miarebo);

14. JlenaeT co3HATEIHHO CBOI BHIOOP B 3aBUCUMOCTH OT ITyOMHBI 3HAHU;

15. I'oTOB NpUHSATH A0Ka3yeMble YOeKIeHHs 03 KOTHUTUBHOTO JUCCOHAHCA;

16. HacTpanBaeT mO3UTHUBHO CBOIO BOJIHY, UTHOPUPYS IOCTOPOHHHUE BOJIHBI;

17. VcubIThIBAIOT pa3apakeHHE, BbI3BAHHOE JIByMsI KOTHUTUBHBIMU UJESAMU;
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18. OnepupyeT CUMBOJILHBIMU 00pa3aMu B BUjie. UG, OYKB, CIOB, pEUH ...,

19.CtpemMuTCcsi YMEHBIIUTH JUCCOHAHC CPEAM LIeTIe HEUpPOHOB, UCKIHOYast
00JIb;

20.CaM 0CO3HAHO aJIaNITUPYETC C OKPYXKAIOIIEH Cpesloil B MPOIECCE IBOIIO-
1A,

21.ITo croeit mpupoae POMlosut, obmectBereH, a mo KKK EEE — 6oxecTBe-
HEH;

22.Bcerna 1eocTeH, Kak CUCTeMa «TyXOBHON TBOPUYECKOW JTYIICBHOW MaTe-
pum».

23.EcTb MOIIIHBII HHCTPYMEHT YIIPABJICHUS OCO3ZHAHHbIMU JIEACTBUSMU AyXa.

CorylacHO YHHMBEPCAILHOMY 3BOJIIOLIMOHHOMY MPOLECCY Pa3BUTHUS JHOOOTO
KUBOT'0 00BEKTA, MOJEJb MOCIEI0BATEIbHO-IAPAIIIEIIBHOIO PA3BUTHS COZHAHUS
TOHKO- Y TUIOTHO-MAaTEPHUAIIBHBIX TEJI MOKHO MIPEACTABUTH B BUJIE IPEBA 3BOJIIO-
IMY, Ha KOTOpoM YenoBeK 3aHMMaeT LieHTpanbHOEe MecTo. [Ipuuém, ero sze-
MeHmbl 0yXa — 3TO OTJENbHbBIE ONEPATOPbl AeHCTBUS (00pa3bl HAMEPEHUH, Iiia-
TOJIbI, IPOCTHIC AIITOPUTMBI) HAJ I1EeMEHMAPHbIMU apeyMeHmamu mamepuu. Y
yesno6eka 0CO3HaBaHUE (UyBCTBOBAHME, MBIIIJICHUE, IPEABUACHHUE, PETYINPOBa-
HUE ¥ CAMOKOHTPOJIb MIOBEJCHUS 32 CUET PEICKCHH) IOBTOPSETCS U apXUBUPY-
€TCs B BUJE aJallTUBHON MaMSTH MOJCO3HAHUS KaK NPUBA3ZKU (MPUBBIYKH) K
MBbICJIe00pa3am.

[Ipn ux ycrapeBaHUU OOBEKT CIOCOOEH OCBOOOKIATHCA OT HEaJaNTHUBHBIX
IIPUBBIUEK, 3AMEHITh X, BBIpa0daThIBaTh HOBBIE (a1alITUBHBIE), OOecieunBasi, Ta-
KHM 00pa3oM, CBOE COBEPIIEHCTBOBAHUE.

['oBops 0 mponecce 0CO3HAHUSA, YPE3BBIYANHO BAXKHO OIPENEIUTHCA C LEH-
TpaJIbHBIM MOHSATUEM JAYXOBHOIO MaTepuanuima, puiocopuu, ICUXOJOTUU KaK
HAyKHU — C TIOHATHUEM «Ayiiay (pa3zen.6.1).

Jyma - 0ObEeKT C BBICOKUM T'OMEOCTa30M, o0pa3yeTcs B MpoLecce Pa3BUTHUS
OpraHu3ma, KOTOPbIi 1OcIe CMEPTH Tella CIOCOOEH CaMOCTOSITENIBHO CYIECTBO-
BaTh KaK TOHKOMAaTepuaabHbIM opranu3M. EE romorpaduueckuii KOMITJIEKCHBIN
OpPraHH3M MOKET COBEpPIIEHCTBOBATHCSA B MUPOBOM I0jie AOCOIII0Ta B BUJE CTa-
poii Ayuu myTéM NpuoOpeTeH sl BIACTH HaJl INIOTHBIM TeJIOM. JlyIlia cOCTOUT u3
WHYKTUBHO HaBEJAEHHBIX aJIalITUBHO MEHSIOMIUXCS TAPMOHUYHBIX coObITHIT OM
(kaK BeCTh, CO-BECTb), 3HAET W HILET Onopy B ayxe Abcomora. OHa criocoOHa
HaXOJUTh B ce0€ rapMOHMIO KU3HU TUIOTHO-MATEPUATILHOTO 00bEKTA, KHUBYILIETO
B 0oJiee TSKENBIX YCIOBUSAX TPABUTALIUU.

Jyiia Bcerja nenaeT NO3UTUBHBIN BEIOOP B CTOPOHY JOCTHXKEHUS BCEOOILEro
paBHOBecust B Mupe. E€ BbIOOp MOKHO OTHECTH K Ma2cKou cune Ilpupoowt.

M1 onpenenuian B riaBe 4 JEBATH 3TAlOB 0CBOOOXKAeHU AOcomora (B TOM
YHUCJIe U YeJoBeKa) OT CBOOO/I U MPUBS30K, MEHIAIOIINX UMETh 00JIee MMUPOKHUI
CHEKTpP cBO0O I, O0siee TMOKYIO BIACTh HaJ SHEPTUsIMU. Mbl TO3BOIHIIN ceOe AaTh
BepOaIbHOE OMUCAHUE KAXOTO TAKOro 3Tama ¢ TOYKH 3pEHUS Koopduyuenma
CNEeKmMpaiIbHO20 cxoocmaea (koappuyuenma coanacus)’’, KaXk 101

" Ecnn k03()(pUIIMEHT CMIEKTPATBLHOTO CXOICTBA JBYX XaPAaKTEPUCTHK PABEH €IUHHIIE, TO UIMEET Me-
CTO UX TIOJTHOE COBIIAJICHHE M0 YACTOTHOMY CIIEKTDY.
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XapaKTePUCTUKN O00BEKTa, UMEIOIICH CBOE CHHTYJIIPHOE HAayayio MO TIyOWHE B
BUJIC MEPHI B IECATUIHOM KOHTHHYYME. B TakoM KOHTEKCTE MBI HIMEEM CJIeTyIO-
1€ YCIOBHBIE ATAMbl pa3BUTHS KauecTB popM. «OTKa3 OT cCBOOOI» CBsI3aH C MO-
Tepeil SJHeprum (POCTOM SHTPOIHHN) U MPUOOPETEHUEM SHEPIUH (POCT HETIHTPO-
MW ) TAPMOHUHU.

[IpaBWIbHO TMOCTABJICHHBIM BOCHUTATEIBHBI M OOpa30BATENIbHBIA MPOIECC
MO3BOJIUT II€JICHANIPABICHHO yCBaWBaTh, OBJIAJIEBATH MOJOJBIMHU, PACTYIIMMHU
UYenosekamu cBoeld BHy sHepruei, KOTOpyI0 MOKHO IO03K€ MOACPKUBATH J10
rIIyOOKOM CTapOCTH U BBIXOAUTH ¢ Hell KocMoc k TBopueckoMy OecCMepTHIO Ha
M0JIb3Yy TaTaKTUYECKOI0 YEJIOBEUECTRA.

[TosiBsIETCS BO3MOYKHOCTD CpaBHUBATb CBOU DHCPIUU C SHCPIUAMU APYTUX PO-
A0B, CBA3bIBATH ITIOKOJICHUA CBOCTO POJa C ITOKOJICHUAMU APYTIUX POIOB, HpI/IO6—
PETAaTh MOIMHOCTBH POIJOBBIX CUCTCM, O6’I>GIII/IHHTI>C$I C ApyruMu poaamMu B Ooiee
MOIIHBIC CUCTCMbI — HAPOAbI, I'OCYIapCTBaA.

PonoBast xoiieKTHBHAs OCHOBA JAET CUILy COTJIacusi, pe30HAHCA, BJIACTh HaJ
co0o0i, CIOCOOHOCTh TEHEPUPOBATH B YHUCOH 3BYK, CBET, MBIC]Ib, TOTOBS €0 K
HOBOM poiu npeoOpakeHus. A yke HapaOOTaHHBIE TOTOBbIE AJITOPUTMBI OCTAB-
JIATH HA YPOBHE MOACO3HAHMSA S,

Torna Bech ONBIT NMPEABIIYIIETO PA3BUTUS U OCO3HAHUS HMICATBHOU KOJIJIEK-
TUBHOM KU3HU CTAHOBUTCS PEPIIEKCUBHBIM 3TaJJOHOM JIJIsl HA0Opa SHEPTHH U pa3-
BUTHS B OyAYILEM CBEPXCO3HAHUSI KOCMUYECKOIO YEIOBEUECTRA.

[IpunsiTie u 0TKa3 OT OE3yCIOBHBIX €CTECTBEHHBIX MPUBBIYHBIX AJITOPUTMOB
CBsI3aH eni€ U C TeM, 4TO OYJIeT BOBMOXHOCTh 3HATh UX U MOJIb30BATHCS MU aB-
TOMATUYECKU 0€3 MOTepHu BPEMEHU Ha UX HapabOTKy M MOBTOPHOTO HCCIIEIOBA-
HUS, IpAYa UX B MMOJCO3HAHUE.

[Ipu 3TOM ClieAyeT y4ecTh, YTO OJHOBPEMEHHO B MOJCO3HAHUE MOKET BHEI-
PATHCS M HeTaTHBHAs UH(pOpMaIs, mpuBbldka. OHa crocoOHa HapyIIaTh rapMo-
HUIO PAJOCTH, YJOBJIETBOPEHUS U yCIieXa. Y IPaBJICHUE MAaCCOBOM HETaTUBHOM
nHpopMaruelt TpeOyeT MOBBIIICHHOW YHEPTUH IS €€ MONCKa, pacliO3HABaHUS U
yaaneHus. Bimacts Hag riryOMHaMu mojico3HaHus 1aét YenoBeKy BO3MOXKHOCTH
OCTaHOBUTH JAJIBHEHIINE MOTEPU SHEPIUHU, BBINTU HA YPOBEHb CBEPXCO3HAHU,
TIO3BOJISISL 3eMIITHUHY CIIUTHCS C TATAKTUYECKUMHU (hOpMaMH CO3HAHMS.

OTka3 OT Jierpaaliy 1 MOJTHOW MyCTOTHI TPUBOAUT YemoBeka K He0OX0IMMO-
CTH CaMOCOBEPIIIEHCTBOBATHCS WJIM COBEPLICHCTBOBAHUS B KOJUIEKTHBE. B 3TOM
ciydae YenoBek HIeT BO3MOXXHOCTh TPHUOOPECTH BIIACTh HaJ COOOM, HAUMHAET
MCKaTh AHEPIUIO ISl MPOSIBJICHUS AJTOPUTMOB MOJICO3HAHUS, TAE€ OJIHA aJIro-
PUTMBI MOTYT TpaHC(HOPMHUPOBATHCS B JAPYTrHE, TO €CTh MPeoOpakaThCs Ha
ypoBHe ronorpadudeckux Gopm. Co BpeMEHEM y Pa3BUTOIO YeJIOBEKA UITH YEJI0-
BEUECTBA MOSBUTCS BOBMOKHOCTh MAaCCOBOM TEJIEMOPTAIIMU HA APYTUE TJIAHETHI.

8 O6BEKTHBHOE MTOJI-CO-3HAHUE, KOTOPOE OCBOMJIO aJITOPHTM IIPABUIILHOM KU3HHU TeNa o AGCOMIOTY,
TpeJICTaBIsIeT cO00¥ 00BEKTUBHYIO WM COBEPIICHCTBYIOUIYIOCS JYIILY.
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UYenoBek, Kak coBeplieHHOe mojao0ue AOcoitoTa, CrocoOeH MNpHoOpecTH
BJIACTh HaJl cOOOM, CBOEH »Hepruei, HaxoAUT ce0si CBOOOHBIM B BUJI€ KOCMUYE-
ckoro Yenoreka. B kaxxoM u3 Hac KUBET 00KECTBO.

B mpouecce pa3ButHs, B CTPYKTYpPE YEIOBEKA MPOUCXOJUT CMEHA COCTOSTHUU,
Pa3BUBAIOTCA CETU CO3HAHUs, MOJCO3HAHUSA M CBEPXCO3HAHUS, 3aBEPIIAOIINE
dbopMHUpOBaHUE MY U OTKPHIBAIOIINE MYTh K Pa3BUTHIO OOJiee aTalTHBHOTO
Tena.

B pesynbrare Ilpupoga mnomydaer tenaecHbie (HOpPMBI, CIOCOOHBIC HAKAILIH-
BaTh, CO3PEBATh U POXKIATh cebe Mogo0HbIe MepHbIE POPMBI 00BEMHOTO KBAHTO-
BaHHOTO MATUMEPHOTO Mupa, B KOTOPOM BCE CTPYKTYPBI MOTYT Pa3BUBATHCS T10
CBOEMY KEJIaHUIO U YMEHUIO (KU3HEHHOMY 3a1pocy).

B cyuiHocTH, HE MBI TOCTUTaeéM HEMTOCTHKUMOE, HO HETIOCTH)KUMOE ITOCTUTaeT
ceOs1 yepes3 Hac, yepes3 Halll MOUCK UCTUHHOTO ceOsi. Mctunnbiii [IyTh — 310, BO-
UCTHUHY, «IIyTh 0e3 myTm». OH pa3BopaunBaeTcs KaK SHTPOIHBIA U HErIHTPOII-
HbIIl 0OMeH. Bcé paznooOpasue coCTOSIHUM AyIK- OT BEJIMKOM MOJIHOTHI 10 Be-
JIMKOM MyCTOTHI, (pOpMUpPYETCA HA «IIYyTH 0€3 IyTH».

Bceobuee «f1» Kaxxaoro - TOro, KTo oT Beka IpeObIBaeT B «OOUTENIHU CEpALIAY,
TOI'0, KTO CMOTPHUT Ha 3TOT MUp «TOJIOHBIMHU IJIa3aMW» U CIEIUT 32 TBAPHBIMU
IIOKPOBAMM U BUIUT CUAIOIIUMN MpaK HEIMOCTHKUMOIO, IIPU3BIBAET T'OTOBBIX
BCTYIUTH Ha IIyTh pa3BUTHS CBEPXCO3HAHUSA U CBETOHOCTHOCTH.

8.2. DUBUKO-MATEMATHYECKAS MOJEJIb AYHUIN U TEJIA

Bechb mporiecc MUKIUYECKUX MTOBTOPOB ABOJIOLUK MOKHO BOOODPA3UTh, €CIU
PEICTaBUTh MHOTOMUJUTHAPHOE HAKOTJICHUE KBAHTOBAHHBIX CIIOEB COOBITHH B
TPEX OPTOTOHAIBHBIX HAIpPaBICHUSAX Ha KaXIOM HPPAIMOHATHPHOM YPOBHE
uepapxuu. Haunnas ¢ nepBoro stana (¢aza 0), B AGcoytoTe HauMHAET padoTaTh
IyX TIOJISIPU3aIMK WK BCKphITHE MOHaAbI (2.1) — kBaHTOBOW Mepbl «30»(puc.
8.1). bnaronaps nonsipuszanuu EEE Bo3HukaroT kBaHTOBaHHBIE Gopmbl (Paza 1),
UMEIOLIIEe COOCTBEHHbIE YAaCTOThI IJIOTHOTO Tena SBu. Co3peBasi, OHU POKIAIOT,
u OynyT poxkaath cede moaoOnbie Tena. C HakoruieHneM B AOCOITIOTE MO J0O0HBIX
Tem

Mexay Humu Bo3HUKaOT ceteBbie KKK cBsizu ((aza 2).

Ot10 caemyroniee Teno (Teno aupa), OKUBISAIONICE TeJIa SBU OCPEICTBOM JIH-
HaMuKH aBTOoTpoHOTO 0O6MeHa (1.4...1.9). CrnoucTsie sHEPTUU, TOTPAYCHHBIC HA
pa3BUTHE MAacChl MHOTOUMCIICHHBIX TeJl SIBH, COXpaHSIOTCS KaK BIOKEHHBIE MHO-
rociornbeie hopMmel (daza 3);

BO3HHUKAET KBaHTOBaHHOE Tesio 3MmoIuit HaBbe (acTpan), Kak co3HaHHE, MTO0-
rpeBaroliee Teso 3upa nocpeaCTBOM SMOIMOHATIBHOTO pe30HaHca (Ae-kKa-BIo).

JanpHeimmit oomMeH sHeprusiMu ¢ OM TpOUCXOIUT MPHU AITOPUTMHUYECKOM
OpraHU3alNHA MEJIKUX TICHXUYECKUX CTPYKTYP U3 MHOTOUHCIIEHHBIX TE - MaTpE-
IIeK B corliacoBaHHbIe MbIciehopMsl ((Da3a 4).

CETH CETER MATEPHUM U COIHAHMA
Ha ocuose 10/2-oi cucTemsl

o 8 NPEALAAX |
I S a4 ONTAR I BECHOHEYHOTO NAC/IA OKTAS
A Oumm— 380mOUNA ;33-¢ g 3s0moums )
.o CTPYKTYP eHeR nonen M )
‘. : .’ ®azaV 9 o ’:‘? y’?:: £ ucoanﬁ?&n
= il ! ﬁug_&()«u;ub) Yena }
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VY craHoBIIEHNE KOMIUIEMEHTAPHBIX CBSI3€H MEXKy HUMH U PUBOJUT K (hOpMU-
poBaHui0 yma-pa3zyma — Kity0Obero (MEHTaIbHOTO0) TeJla C pACKPHITUEM HEKOTO-
poro auamnasoHa Temmneparyp (TemmnepameHTa, Tera). 31eCh OCYIIECTBISETCS U
pacro3HaBaHWE B OpPTaHHM3MeE CIEKTpa Moao0ust GopM MO accolUaluu U Pe3o-
HaHCY ¢ KombopToM. Bech KBAaHTOBAaHHBIN TICUXOJIOTHYECKUH OOMEH dHEPTHUAMU
¢ OM npoucxXoaAuT HEMOCPEACTBEHHO B IUKINUYECKOM MUPOBOM KPYTOBOPOTE Ue-
pe3 co-1eHTphI (pasmen 8.1).

Hakomnenue cebe mogoOHbIX mo ¢opme u nyxy o0bekTtoB OM nukiamu
(HampuMep, 6€CCO3HATEIBHOE PA3MHOKEHHE ce0e MOJ0OHBIX 3JIEMEHTOB THIIA Ce-
MEHH, CIIEPMATO30MJI0B) CTAHOBUTCS MPUUMHON JUIsi (OPMHUPOBAHUS CIIETYIO-
miero Tena miaasM — [IpuauHHOroe (Kay3anbHOro) Tea 00s1ee BBICOKOW 4acTOTHI.

IIpu nanpHenIIEN oTAAYE SHEPTUN ISl PA3BUTHSI CETHU CETEN CPEAU HECBSA3aH-
HBIX CTPYKTYpOil OOBEKTOB OHU €CTECTBEHHBIM 00pPa30M «CMBIKAIOTCS» U COOU-
paroTcsl B KOJJIEKTUBHBIE OECCO3HATENbHbIE KOCMUUECKHE CETEBbIE MHOXKECTBA,
o0Opazyst OyaXuuecKoe TeJI0 Macchl cieaytoiiero yposHs — KoJsioobe (Tadu. 4.4,
puc. 8.1).

[Tocnemyromiee yToHUCHHE KBAHTOBAHHBIX (hOPM BOCITUTATEIBHBIMUA U 00pa-
30BaTEJIbHBIMU JICUCTBUSAMU IPUBOJIUT K OOBEAMHEHUIO X B 00bEMHBIC BIIOYKEH-
HBIC aJITOPUTMUYCCKHUE M HUPBAHUYECKHUE CTPYKTYPhI. ITO YkKe OOBEKTHI MBIC-
nedhopM UMEroITUE IpeaHa3HadeHre. OHU 3aBsA3aHbI B Pa3yMHBIC OPTaHU3AIIUN C
MOJIOKUTEIBHOW M OTPULIATENLHON aJrOPUTMUYECKON TBOPUECKOW criMpanun3a-
115 ()78

A 3T0 yXkKe cBa3aHO ¢ popMupoBaHueM JluBbero tesa (aTMbl). ITOT 3TaIl CBS-
3aH ¢ (OPMHPOBAHUEM COOCMBEHHO CO3HAHUA 4YeloBeKa — (POpMUPYIOTCS
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MPEACTaBICHUS] O HEOOXOJUMBIX JIOTMYECKH BBICTPOCHHBIX aJTOPUTMHUUYECKUX
NEUCTBUIX.

Jlanee sHeprus NpoAoKaeT pacCeMBaThCs, HO TOBTOPSIEMOCTh HApAOOTaHHBIX
TOHKMX BBICOKOOPTaHU30BAaHHBIX (DOPM YBEIMUMBAETCS HACTOJIBKO, YTO MO3BO-
JISI€T UX aJTOPUTMBI BIIOKUTH B TI0JicO3HaHUE. CeTeBbie allTOPUTMBI CTPOSTCS HA
OCHOBE KOJIBIIEBBIX HJICATBHBIX (DHIBTPOB B KOJIBIIEBBIX UACATBHBIX CETIX «30».
[ToaTOMy 001a/1210T yCTOMYUBOCTHIO, ONITUMAJIBHOCTBHIO U CAMOCTOSITEILHOCTBIO.

Oto IlpaBbe Teno (caTTBa), TIAE HOOCO3ZHAMENbHBIU YPOBeHb (Akawu) cmano-
suUmMcs agmomamom 07 ececo Mupa u e2o 06vekmos.

Ha cnenyroiem ypoBHe yiipasisiemast 00pb0a 3a COBEpIIEHCTBOBaHUE, O0pbOa
C pacCerBaHMEM M CMEPTHIO, COXPAHEHUE AITOPUTMUUYECKH HApaOOTaHHBIX (popM
pa3BUTHA 001N BHICOKOOPTaHU30BaHHOM dHEPTUU 00BEKTOB (Kak (haza Bo3Bpara
HHEPreTUYECKUX NOTEPh) NPHOOPETAET TAKOW pa3Max U Takue IIIyOrHBI B pa3Bu-
THE CBEPXCO3HAHUS, KOTOPBIE MPHUIAIOT EMY COCTOSIHUE UPPAMOHAIIBHON OMNTH-
MaJbHOM M YCTOMYMBOW KU3HH B PEOOPAKEHUSIMH.

910 yxe ectb OeccMepTHoe Teno JaxmBa (ku3Hb) Kocmuyeckoro Yenoseka,
OIpe/IeNIIeMOe KaK IOJIHAS BIACTh HaJl CBOUM TEJIOM U 4yBcTBaMH «30» (J1H00BH)
Ha JIIOOOM YaCTOTHOM JIaria3oHe.

YroObl HATH cHOCOO pacno3HaHWs W YNPABIECHUS TOHKUMHU HEBHIMMBIMU
poleccamMy, Hy>KHO HAachITUTCS SHeprueil. Ilepenectr sHepruo TOHKOTO MlaHa
10/2-i cucteMbl Ha HECKOJIBKO TOPSIIKOB BBIIIC, C HEYYBCTBUTEIILHOTO YPOBHSI
Ha YyBCTBUTEJIbHBIN YPOBEHb, U3MEHSS CTENEHb JNECATUYHON CHCTEMbI IMyTEM
BHUMaHUsl K BHY TUIIMHE MEAMTATUBHON MOBTOPSEMOCTHIO, YTOOBI CIIBIIIATS,
YyBCTBOBATh PE30HAHCHI PAIOCTH KJIETOYHOM JKU3HHU, YTO COOTBETCTBYET CBEPX-
CO3HAHUIO.

B pe3ynomame uenoeex npuodpemaem 61acmov HAO C60UMU NOOCOZHAMEb-
HbIMU AI20PUMMAMU, IMOYUUAMU, METAMU, UCHOTb3YA YRPAGIAEMYI0 KOHUECH-
mpayuro 6HUMAHUA K pazHvim yyecmeam. Taxum odpazom, uenoeexk npuoope-
maem HeoObIYHbIE COCMOAHUA COZHAHUSA, C6EPXCOZHAHUE U CIMAHOBUMCA KOC-
muueckum Yenoeexom.

MoxHO 101yMaTh SBOJIOIMOHHBIN Mpoliecc, ouudpoBaHHbIi B Tabnuie 4.4.

CHauasnia Tejla pa3BUBAINCH B OYEHb JIETKUX 3JIEMEHTAPHBIX Cpelax, COCTOs-
HIMX U3 POHOB 3(Upa, 0 KOTOPBIX MBI «3JIECh U ceilyacy maio 4to 3HaeM. Mx 3a-
KOHOMEpPHbIE CBA3U (POPMUPOBAIM CO3ZHAHHE MEPBBIX AJIEMEHTOB TOHKOTO IJIaHa,
IyIIH, y IPEICTaBUTENEN MPEABIAYIINX MUBWIA3ALNNA HA TUIAHETE 3€MJISL, HAIIPHU-
Mep, Y IuMypuiilieB. 3ateMm, ¢ npulamkeHreM Kk Kaau-roru, cBsi3u v mIOTHOCTb
dbopm HapacTtanu, co3iaBasi naMsATh 0oJiee MIOTHBIX TEJIIECHBIX JKUBBIX aBTOMa-
TOB.

HpI/I 9TOM aAKTUBHOCTD TCJICCHBIX CUCTEM I1aJiajid, YBCIINYHNBAJIACh HHCPTHOCTD.
I[yma, Keiaasa OJid cebs Pa3BUTHA, UCKAJIA CITOCOOBI CBOETO CaMOCOBCPIICHCTBO-
BaHUs, CTPEMACH O6paTI/ITB HHEPTHOCTD TCJI B aKTUBHOCTD, TaAK KaK SHCPIUH AJIA
TBOp‘ICCKOﬁ JKN3HHU B KOCMOCE U yIIpaBJICHHA TCIICCHBIMHM aBTOMAaTaMM AYHIC HE
xBaTajio. Ho ¢ mosgBiieHrem 0osiee IMI0THRIX B 00Jiee JIETKUX CTPYKTYP OKa3aJlIOCh
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BO3MO>KHBIM TIPUOOPECTH OMBIT KU3HU B TEJIECHBIX HEAPaAX, YIPABIssi MU U CO-
00l H3HYTPH.

Tak Tpouua, Tpyu CUCTEMBI CO3HAHHUSI (ITAJIOH CO3HAHUS TeJla POJUTEINS, CO3HA-
HUE COOCTBEHHOTO TeJia JIMYHOCTH U TEJIO0 CTapOd MYIIN) CTalu paboTaTh B €11-
HOM cTporo. Jlyma B Jaay ¢ IMYHOCTBHIO CTala HaOMPATh OMbIT BJIACTH HaJ CBO-
MMM SHEprusiMu B 0osee maotHom OM, B mogo0HOM cebe Tesie U MoMoraTh Tely,
COBEpPIIEHCTBOBATh CBOE CO3HAHUE B TSKENBIX TPABUTALIMOHHBIX YCIOBUIX ILIa-
HETBHI.

Bonpocsl, cBsi3aHHBIE € JeTAIbHBIMU U3MEHEHUSIMU JUaa30Ha 4yBCTB (TaoJI.
4.4) B CTpOUTENBCTBE CO3HAHUS B 3aBUCUMOCTH OT |, HE /10 KOHIIa e1me Mccieno-
BaHbI.

Ponutenu, kak mpaBuiio, ONMEKAIOT POXKIAECHHBIE OOBEKTHI, 10 UX CO3PEBAHMUS.
OOBEKTHI PAa3MHOKAIOTCSA. DHEPTUU CBSI3U C KAXKIBIM YPOBHEM PACCEUBAIOTCS HA
MHOeCTBa. DOPMUPYIOTCS aNbSIHCHI JUIsi 00pa30BaHMUSI MHOTOYPOBHEBBIX
YyBCTB, HEJOCTAIOIIUX OJHOYPOBHEBOM cTpyKType. HapabaTeiBaeTcsi ONBIT TOH-
KO0 TBOPYECTBA, KOTOPBI 00BEKTOM 3aKpeIIsieTcs B ce0e U epe1aeTcsi CRoeMy
MIOTOMCTBY Ha TOHKOM YPOBHE rOMEOCTA3a.

OTHOCHUTENBHO Y€JI0BEKa 3TO aHAJIOTUYHO TOMY, KaK, CpaBHHUBas ce0s ¢ Apy-
I'MMM, YEJIOBEK BAPYT Y3HAET B HUX CBOM YEPTHI MPOIUIBIX ku3HeH. Eciu takoro
y3HaBaHUsI HE TPOUCXOIUT, TO PHEPTUs O€3BO3BPATHO pacceBaeTcs (a BpeMs yXo-
1uT). Tak BO3HUKAIOT (yHKLIMOHAIBHBIE YyBCTBA BOJIHOBOI'O KOJIa 0OMEHa 3Hep-
THSIMH, KOTOPbIE HapaOaThIBAIOTCSl €CTECTBEHHBIM 00Pa30M KaXKJIbIM POIOM ISt
ceOst 1 CBOETO MOBTOPHOTO MPOSIBIICHHUS B TOTOMCTBE.

CoBepiiieHCTBYeTCSl IMHaMUKa BHY (popM, KOTOPYIO BBI3BIBAIOT 3aKOHBI B3au-
MOJIEUCTBUSI 00BEKTOB B corjilacud ¢ auHamMuko OM. OTK/INK HAa HECOOTBET-
ctBue rapmMoHun ¢ OM BBI3BIBaCT 4yBCTBO AucKoMmdopTa, 001e3Hn. OTKIMK Ha
cooTBeTCTBHUE TapMOHUU ¢ OM BBI3BIBAE€T YyBCTBO PAJOCTH, TOPAOCTH 3a CBOU
POII... YTO HA3BIBACTCS, «OT CEPALA K CEPALLY».

BHy puTMBI IPON3BEIEHHBIX YyBCTB BHIPA0ATHIBAIOT CBOCOOPA3HBIN XapaKTep
Ha TOHKOM HpPpPaIlMOHAIBLHOM YPOBHE, KYJIBTYPY aIrOPUTMUYECKUX OTHOILICHH,
CBETOHOCHYIO kH3Hb aHcambiiei. Tabnuna 4.4 maét HaMm MOJACKA3Ky O TOM, Kak
U3 TIOTOMCTBEHHBIX (DOPM, U3 OTPOMHOTO MHOKECTBA IJIEMEHTOB BO3HHKAIOT
YIOPSIIOUCHHBIEC CETH,... HAPOJbI,... U O TOM, KaKUM 00pa30oM HOBBIE CHUCTEMBbI
co3peBarOT — GOPMUPYIOT CETEBbIC (POPMBI CO3HAHMS.

8.3. TEXHOJIOI'YUSI BECCMEPTUA

[IpeacraBum Tenepp, yBakaeMbli UNTATEIb, HEIPOTUBOPEUUBYIO TEXHOJIOTHIO
JOCTHKEHUSI O€CCMEPTHSI, HO JIUILb TEM, KTO CTaJl COBEPILIEHCTBOBATHCS, KTO OCO-
3HAJI U IpuMeput Ha cedst 23 nmyHkTa o YenoBeke, cM. 11 8.1:

24. HauanbHbBIN TPUHIIMII BXOXKIEHUSI B OeccMepTHE BMECTE C aBTOTPOd-
HBIM TUTaHUEM HaM JaH AOCOII0TOM, Ha Hebecax, Iie HaIlld AyIIH MpeObl-
BaOT y OnuHa. DHeprus «imyctoil moaHoTsel HeObITHs» HUKOrJa HE KOHYa-
ercs. DHepruss OJlMHa HECKOHYAaeMa W pasjiuTa Be3Je, YTo mokazan Tecna.
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3akon coxpanenusi sHeprun EEE, mpencraBnser coboit v 3aKOH >KU3HU
Knona bepnapna: «IlocrosincTBO coctaBa BHy cpeabl oprann3mMa siBJisi-
eTCsl YCJI0BHEM CBOOOJHOW M He3aBHCHUMOWM KM3HM», CIIOCOOHON K Oec-
CMEPTHIO, /i€ 3aKOH «30» KBaHTYyeT (OpMbl KPUTEPHEM ONTHMAJBLHOCTH
U YCTONYHMBOCTH.

25.A0COIOT CTPOUT HAIIIE TEJIO B MOJIHOM TapMOHHU C CO0O0H, TO €CTh CBe-
TOHOCHBIM. HO MBI camu Hapyiiaem ero aBTOTPO(HBIM PEKUM MHUTaHUS,
4yTOOBI OBJIa/IE€Th MOIIIHOM TeNeCHOM cTpyKTypoil. IloaTomy Bo3Bpat k OnuHy
Ha TAJIAKTHYECKUI YPOBEHb BO3MOXKEH TOJBKO Yepe3 MOJIHYIO BIACTh HAJl Te-
JIOM.

26.YTo0b1 BepHYThCS K OIMHY M TOJYyYUTh BO3MOXHOCTH TOCTHYBL Oec-
CMEPTHsI, HEOOXOJIMMO MHTETPUPOBAThH B c€O€ S3HEPIrUU MHIUBUIYAIBHO WU
B POJIOBOM KOJUIeKTHBE. YTOOBI yBHIIETh CBOE Oyayliee, KOTOPOE XPAaHUT
3emJis, HEOOXOAMMO CHU3UTh TUCTEPE3UC BPEMEHU — OOHYJIUTD €TO.

27.Ha noaco3HaTeIbHOM ypOBHE Y HAac Y€ ecTb pe(IeKCUBHBIE ajro-
PUTMBI JABM)KEHUS K LIEHTpY AOcoiioTa (K ceBepHOMY mojirocy). Tyna ke
yctpemiieHo ConHie, 3emMis, HO Ipyrue 3BE3/bl U TAIAKTUKU OTTECHSIOT UX
K nepudepun. OHU He uMeroT cBoOOAbl Boau. Ho yenoBeky gana cBobojna
BOJIH, M OH MOKET IIEpEHECTH ce0s1 OymxKe K LIeHTpY AOcomtoTa. Yike To, 4YTO
OpraHu3M, CO3[JaHHBII Ha OCHOBE rojiorpaduu, cnocoOeH NepecTpouTes Mpu
TEJENOpTallMU YK€ MPEKpPacHo sl OMOJIOKEeHUs. Bcsi HecornacoBaHHas C
AOCom0TOM 4acTh (OPM MOKET ObITH OTOPOIIEHA KaK HECOOTBETCTBYIOIIAS
Ero rapmonun.

28.Teno, corkanHoe M0 AGCONIOTY, HA OCHOBE aBTOTPO(PHOTO PeKUMa TTH-
Tanus nojaepxkuBaercss M u cnocoOHO ctath 6eccmepTHbM. C Geccmep-
THUEM TeJla MOCTPOCHHOI'0 Ha TeTepOTPO(YHOM NMUTAHUU HEOOXOIUMO MOTPY-
JATHCSL.

29.beccmeptue nymm oOecrieunBaeTcs romeoctazoM. Dopmbl Ay He
IIOJIBEPKEHBI PacCIialy Ha YPOBHE POCTa SHTPOINHU. TOHKas CTPYKTypa AyLIn
710 BOJIOPOJHOIO EpUOAA MIPH pacmajie Teja coxpaHseT cBoé nogodue Adco-
JIOTY .

30.J1y1s mosTyd4eHusI TEIECHOTO OeCCMEPTHsI HEOOXOMMO COXPAHSTh CTPYK-
Typy Tela, OOHOBIIATH €€ EMKOCTb, MOJUYMHUTH CBOIO TMYHOCTH CTApOM AyIIE,
yopaB e€ sro. [IocTossHHO OCBanBaTh MPUCYTCTBUE — CBSA3b ¢ AOCOITIOTOM.

31.ITocTOSIHHO MCKaTh aBTOHOMHOCTH Tefia (0e3 MPUBSI3KY K MUIIE), AYLIU
(uepe3 6e3yciIoBHYIO JTI000BB) U JiyXa (depe3 MpOoCBETICHUE).

32.PacueT romeocrasa nokasal, YTO TOJbKO pOJOBasl cUCTEMA AET ONTH-
MaJIbHBINA PEXKUM JIJIs1 yCTOMYMBOM IBOIOLIUM OOIIECTBA.

8.4. MEPCIIEKTUBHBIE JIEHCTBUS

Mup AOGcomnioTa ¥ ero HemMCaHHbIe 3aKOHBI CTaOWiIbHBI. OHU Teneph u3-

BECTHBI Te0€, yBaKaeMblidl UWTATENb, APYT U copaTHUk! BenukonenHo To, 4TO B
TeOe, B 00IIECTBE MOSBUIICS PEANbHBIN 3apOC HAa 00BETUHEHHUE JTI0ICH B CTOPOHY
NOCTH>KEHHSI 3HAaHUU 3aKOHOB [Iprpoasl. DTUMH 3aKOHAMHU MBI TOJIb3yEMCSl Ya-
CTUYHO, BHOCHM CBOM C UCKaKeHUAMH. ConnanbHas )KU3Hb IOCTOSTHHO MEHSAETCS
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Y CTaBUT HOBBIE BBI30BbI. BO3HMKaeT MHOXECTBO IpobseM. MHorue oy cra-
HOBSITCSI My/JIpee, MMOSBJISIIOTCS UX HOBBIE 3a11pockl. IHpopMaonHas cpeia MHO-
rojivka u 3amyrasa. [lopa ydeHsIM, pernogaBaTessaM, BOCIIUTATEISAM IIPEKPATUTh
METaTbCA U MEHATH CTPATEruIo. A JUIs1 HaXO0XKACHUS PEIICHUI HY)KHO 3HATh 3a-
KOHBI [Ipyupo/ibl 1 BOOPYKMBIIMCh UMM BBICTPOUTH IIPOLIECC IBOJIIOIUU B COOT-
BETCTBUU C 3anpocoM AOcomtoTa u B corsiacuu ¢ [Ipuponoit.

I'no6anwsuas crparerust 3emisii: POZKIEHUE, BOCIIMTAHUE, OBPA-
30BAHHUE u B urore OBPAIIEHUE )KUBOTHOI'O YEJIOBEKA B
KOCMHMNYECKOI'O YEJIOBEKA (ITopa 3eMHOMY 4YeJiOBe4eCTBY BJIUTHCH
B rajlakTHYeCKoe 4eJI0BEeYeCTBO).

3710 00BEAUHEHUE JIETEHJAPHO, OHO JIOJDKHO CTPOUTHCS Ha IJ100aJ1bHOM cTpa-
Teruu 3eMJISIH.

JIETEHA - nyTeBojHas 3Be3/a.
Ona npeHa3HaYaeTCs MOTOMKAM.
CamumM cebe, pa3 TpeOyeT HyX)a,
Korpaa onars poxxnaeMcs peOEHKOM.

B nerenpax ecth Tpaaulus KyJbTypHl,
['epoeB TaliHbIil MyTh, (ONBKIOPA CIOBO,
3ByuaHue HeOECHON YBEPTIOPHI,
Hespumas nyxoBHass OCHOBa.

Omna TBOpHUTCSA, OKPBIISIETCS, JIETAET,
[Inanety TKET U3BICKAHHBIM MOKPOBOM,
Co06oit uCTOPUIO HAPOJIOB MEJICHAET,
Cama xe BOCKpEeCHUTh €€ roTona.

JlereH010 YBEHUYaHHAs! MBICHb -
XpaHuT B ce0€ BBICOKOE CO3HAHHUE,
Crpemiienue HapoaHoi Bonu B Beich
o Uctunbl co CMBICTIOM MPOKHUBAHUS.

VY coBepleHcTBa — UCTUHA OTODPA,

VY cBeTJION MBICIU — MYJApbIE CIOBA,

Ho uctuna npuxoauT ¢ 100pbIM CIIOPOM.
OT MyapbIX CIIOB KPYXUTCS TOJOBA.

[ToaTomy boxecTBeHHa OHa,

OT OpeBHOCTH HUAYIIUE CKAa3aHbA,
I'ne B rnyOuHe aniMa3Hasi KaHBa
OcBsIeHa BBICOKUM CIIOTOM 3HAHbA.

Ho mp1 cnenusl, 3a BepeHULEN JIET
He Buaum: Beunoctu, [{TuKIMYHOCTH 3BOJIIOIHM,

168



[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

3a KaXXJabpIM CIIOBOM, 3BE3] Benukui CBeT
W TpyaHBI NOUCK TBOPUYECKUX KOHCTPYKIIUN.

[ToTromkam npenHa3HayeHa oHa!
CamuM cebe XpaHUM HallOMHHAHBE,
Haneemcs Ha TOUKY OCO3HAHBA,
[Toka Hec€T BO3BpaTHas BOJIHA.

TexHOJOrn NpEeTBOPEHHUS B )KU3Hb INI00ATIBHON CTPATETUH 3€MJISTH U3JI0KUM
B CJIEAYIOIINX MYHKTaX:
1.JIuKBUIMPOBATh HEAOCTATKH CYUIECTBYIONIMX 3HAHUHN U PEILICHUN.
2.M3yunth TiyOMHHYIO0 (U3HKO-MaTEMaTHUECKYyI0 OCHOBY IIpoliecca
dbopmupoBanus [IpuponHoro nukia 3BE3MHON, MUHEPAIbHOU, OpraHuye-
CKOW M TyXOBHOH 3BoJironMu Mupa. Otu 3HaHus ocHoBbiBatoTca Ha KKK
sBOOLMH [Iprupobl COrIacHO yCTOMYMBOMY U ONITUMAIBHOMY KPUTEPHIO
«30» - «30J10TOMY OTHOIIICHHIO», TO €CTh JItoOBH [8].
3.IIpuHATH KaXKIOMY pa3yMHOMY YEJIOBEKY B CBOIO JKH3Hb BBIIIE CKa-
3aHHOE PELICHHE B BUJIE HOBOM KylbTyphl — KyJbTYPBI «30JI0TOTO OTHO-
HICHUSD.
4 KaxxJIoMy NMPOHUKHYThCS HayYHO-KBAaHTOBBIMH, TyXOBHO-HPaBCTBEH-
HBIMH, TO €CTh Pa3yMHbIMH, (PU3UKO-MAaTEMAaTUYECKUMHU, PUIOCOPCKUMHU
3HAHMSIMHU, TO €CTh BCEM SHEPreTHYECKUM (DYHIaMEHTOM 4yBCTBEHHOIO
CYILIECTBOBAHHMSI B 330TE€PUUYECKOM, HAYYHOM M PEIUTHO3HOM aCIEKTe.
5.Mymue poauTenu U npenojaBaTelid MOTYT CTaTh NMEPEBOAYUKAMU
ATUX 3HAHUU JJI KaKJI0TO NEPCIEKTUBHOIO KOCMHUYECKOTO YEJIOBEKa.
6.CHSTh SI3BIKOBBIN Oapbep MOHUMAHUS JIFOJICH, TyTEM BBEJCHUS METO-
OB 00Oy4eHHUsI si3bIKaM Ha ocHOBe Matpuiibl SI3bikoB (JInHTBa MaTpHKC).
7.IToMuMO HE3aBHCHUMOTO TMPEINOJAaBaHuUs KOJbHBIX MPEIMETOB pa3-
HBIMU CHEIUATUCTaMH, BBECTH MPENOJABAHUE «B YETHIPE PYKN», YBSA3bIBAS
dbopmbl U 00pa3bl sIBIEHUN ¢ UX (GOPMYJIBHBIM COJEpNKAHUEM JUIsl Kade-
CTBEHHOI'O €CTECTBEHHOI'O U TYMaHUTapHOTO 00pa30BaHU.
bor, A6comntot, (OnuH) nMeeT BIACTh HAJl COOOM M HAC YUUT 3TOMY Ha OCHOBE
HHEPruu aBTOTPO(HOrO NuTaHusg. Mel, ero 1eTu, nuTaeMcs sHepruei AGcoioTa
(pHEprueu coOBITHI OKPYIKAIOIIET0 MUpa) U, IO €ro o0pasy U Mmoao0uI0, MUTa-
eMCsl TOM PHEpruel, KOTOPYIO caMu c03/1aéM BOKPYT ce€0sl MBICIISIMU, CJIOBAMH U
JeTaMH.
[lepen yenoBEKOM Pa3HOTO YPOBHSI BXOXJICHUS B AOCONIOT Ha KaXIbIA MO-
MEHT €r0 Pa3BUTHs BO3HUKAIOT MHOKECTBO BOIIPOCOB KU3HH.
Cpenu HUX — BOCEMb OCHOBHBIX:
1.«KTto 1?7»
«TenecHast TMYHOCTH WIIK TyXOBHAS Jy1Ia?»
2.«B xaxoMm 0011ecTBe KUTh?»
B noTtpebutensckom UK CO3UAaTEIbHOM O0IIecTBE?
3. «KeM cTath?»,
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XKupoTHbIM niH yenoBekoM? Hexutbio mim cMepaom (uryapoit)? Hemroasio
uiau Becu (Baimbei)? JlemoHOM uin BUTsA3eM (KmatpueM)? ['ocroguHOM MM
BOJIXBOM (OpaxMaHoM)? ApxoHTOM miu aBatapoM? ['ocioioM uinu 6orom?

4.«Yto umeth?».

Bnacte Haj aApyrumMu TBOPIAMU MIJIM TBOPYECKYIO BJIACTH HaJ COO0i?

5.Kak 10aro xutn?

OnHy 3eMHYIO )KH3Hb WU CTaTh BEYHBIM?

6.«Yem BrageTh?»

3eMHBIMH OOTATCTBAMHU 3TOW JKU3HU WJIU BIIACTHIO HAJl CBOMM BEYHBIM TEJIOM
—JIOMOM JyXOBHO-TEJICCHOM Ty ?

7.«41o ymeTrb?»

[Ton3aTe o 3emiie WK JIETaTh U TBOPUTH KU3Hb JIFOOOBBIO («30JI0THIM OTHO-

IIICHUEM» ) B KOCMHUYECKOM MPOCTPAHCTBE?
8.«Crtatb TBOPIIOM HJIK PACTBOPUTHCS B HEOBITHE?

AHHUTUJIIMPOBATH B MPOCTPAHCTBE KaK ObIBINAS JIMYHOCTH U JyIIA WU CIUThH
JUYHOCTD C TYIION U TEJIOM, 00paTUB MHEPTHYIO HEBEKECTBEHHYIO (hOpMY B pa-
3YMHYIO aKTHUBHYIO (DOpPMY KU3HH HE B 3TOM, TaK B CIEAYIOIIEH KU3HU?

TBOW BBIBOP, JIPYT u COPATHHUK!!!

8.5. MIPUHLIUIIBI BECCMEPTUSA

1.Hauano nano Touok »u3Hu. OHa crana ObITh. ITO TapaHTUPYET TO, UTO Ye-
noBek ECTh. CHumeTcs cTpax, 4To KOrja-To MeHs He ObLIO, TaK U KOT/1a-TO MEHS
He Oynet. 5 Beuen! Mb1 BeuHblI!

PEKOMEHIAIIMS. )KuBu cHacTIMBO CO BCEMHU CBOMMM BOIUIOIICHUAMHU B
eauHcTBe. [1oyb3yiics BO3MOKHOCTSMHU 3TUX BOIUIOIICHUM.

2.ABTOTpOGHOCTh TapaHTHPYET MUTAHUE A7l OECKOHEYHOH >Xu3HU. CHUMa-

€TCsl CTpax CMEpPTH, rojoaa.
PEKOMEHJIAIINA. XKuBu Tak, kak OyATO Thl OECCMEPTEH U LIUKIUYCH.
3.DJIeKTpOMarauTHasl SHEPTHsI TAPMOHUU CHUMAET CTPax TEMHOTHI, HEBEKE-

ctBa. [lo3BosisieT OBITH CBETOM, JIETKO NMPEOJ0JIEBATh MPENSATCTBUS, TPYAHOCTH
rop MEX/ly CHJIOBBIMU JIMHUAM. JlaéTcs sHeprus I NpeoJ0JIEHUS COITPOTUBIIE-
HUS Cpelbl, €r0 IHUKOB U MEPEBAJIOB B BHUIE KpuBbIX ['aycca. 3a mepeBaiamu
BO3HUKAET DHEPIUs CKATBIBAHUS JJIs IEPEX0/1a HA CTyIIEHb CIEAYIOLIErO YPOBHS.

PEKOMEHJAIIMA. ObpeTn yCTOMYMBOCTh U ONTUMAIBHOCTD JKU3HH B Cpe-
nax.

JKuiBu Tak, 4TO THI CBETOHOCEH. YNCTOTA, YIIOPAAOYEHHOCTh U HACTPO NTO3BO-
asieT Tede crath nuHcTpymMeHToM bora. byab um.

4.Pe3zonaHchl Ha 0CHOBE «30»-«3010TOT0 OTHOLIEHUs» WiH JitooBu. Cornaco-
BaHHOCTb 3HEPrUil B KOJUIEKTUBE MOJHUMAET aJITOPUTMBbI IOJICO3HAHMS HA ypO-
BEHb CO3HAHUS U CBEpXCO3HaHUs. FIMel BinacTh HaJ IPOCTPAHCTBOM U BPEMEHEM.
7KuBHu Be3ne u BEYHO.

PEKOMEHJAIIMA. ’)KuBu coBepuIEHHBIM TakK, YTO TeOe HHEpruM J0cCTa-
TOYHO, YTOOBI OOPECTH BIACTH HAJl TEJIOM U BPEMEHEM. Y YHCh BHIIETh OyayIiee
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pY OJTHOBPEMEHHOM CYIIECTBOBAHUHU MPOILIOrO U OyAYIEro, COSAUHEHHBIX B
Hac B MOMEHTE «3JIEChb U cerlyac». DTO CHHUMAET HEOIMPEAECIEHHOCTh U CTpax
OCTaThCs HEBEKECTBEHHBIM.

5.ThI yke uMmeentb poJoByto namMsATh (BHE) U KOJIIEKTUB MHOXECTBA KIIETOK
(BHy) — BomionieHrue CUIIbI PoJa.

PEKOMEHJIAIIUA. Bynp 6aaroPO/len — Boriomnaii cCBO0 CHITy BO 0J1aro Bo
BCEM U cO BceMH. YeM OoJblie yeraoBeueCKHil KOJJIEKTUB (KaK corjacoBaHHAas
CTPYKTypa), TEM OH JOJIbIIIE KUBET, TEM O0Jibllie ero MouHocTh. Hanpumep, ko-
r7a Joau Kpuda «Ypa...al» B spocTu 0J1aropoAHOM, YeIoBeKa MmyJis He Oeper.

6.Maremartuka tabmaui 4.1... 4.4 OTKpbIBa€T HAM rOMEOIIATUIO, PE30HAHC, TO-
MEO0CTa3 U BOJIIOIMIO cO3HaHUsA. CHUMAET CTpax HeMOHUMAaHU s, HEBO3MOKHOCTH
MOHMMAaHUS TTpoucxosiero. Oco3Hail mpouecc U BEpb CBOEMY CO3HAHMUIO.

PEKOMEHJIAIINA. O6paiaii BHUMaHUE Ha CBOE UyBCTBOBAHUE CUTYaI[UU
«3J1ECh U ceiluacy Kak COOOPHBIN OMBIT OCO3HAHHOM KU3HU KOJJICKTHBA KIJIETOK.

7.PacyéT roMeocrasa CHUMAET CTpax JIOMUHAHTHOTO Pa3BUTHS Xaoca Uin Oec-
MopsiJiKa B OpraHU3alliy )KU3HU MPU BbIOOpE 6€3 BhIOOpa.

PEKOMEHJIAIIUA. CoGmrofaii poJJOBYIO CEMEHHYIO OCHOBY KH3HHU, TaK KakK
BOCIUTaHUE U OOpa3oBaHUE MepeaéTcs CIEAyIONeMy MOKOJEHUIO HEMoCpe-
CTBEHHO OT POJIUTENIEH BCEX YpOBHEH mepapxuu, HaunHas ¢ AOCOI0Ta, XpaHu
9T 3HaHUS U OyJb TOTOB BOILUIOTUTCS Y OCO3HAIOIINX 3TU 3HAHUS POJUTEICH.

8.IIpakTrueckoe packpbiTie TabMuIbI4.4 CHUMAET CTPaX UIUTFO3UH B TOTOBBIX
3HAHUSX, U NTOKA3bIBAET MMyTh K COBEPIIIEHCTBOBAHUIO.

PEKOMEHJIAIINA. [ToBTOpSii 311€eMEHTapHbIE LIMKJIbI, BO30YK1all KOPHH CO-
3HaHUS U MOJICO3HAHUS, HAMOJHSAN TEJIO DHEPruei 10 HeoOXOAMMOTO KOJude-
CTBa, KOHIIEHTPUPYI BHUMaHKE Ha COBEPIICHCTBE B «30» - 30JI0TOTO OTHOIIECHUS
WJIU JTFOOBH.

9.Bceo0HOCTh «30JI0TOT0 OTHOIICHUS WU JTIOOBU CHUMAET CTpax COMHE-
Huil. )KuBu B apyx0e ¢ TOHKOW IyIIOH, ciymiaics e€ u CBOOOTHO yIpaBiIsii
IJIOTHBIM TEJIOM.

PEKOMEHJAILIUA. M3yyaii, Habiroaai mpupoay ¥ IPUBOIH CeOs1 B COOTBET-
CTBHE C JyUIOM, C BBIXOJOM Ha raJJaKTUYECKUN YPOBEHbD.

10.MaTematuka MpUPOHOTO UHTEIUIEKTA, BAXKHBIN AJITOPUTM «CKPYTKHU - BbI-
paBHUBaHMS» CHHUMAET CTpaxX KaracTpod U mepemMeH. YMel mepeBoIliomarhes,
HaOMpast OMBIT )KU3HU B pa3HbIX (hopmax.

PEKOMEHJIAIINA. Cneau 3a uamMeHeHueM GopMbl CBOETO Tejia J0 U Mocie
NepeXKMBaHUsl BHYTpHU cels kaTacTpod Jr000T0 BHUIA.

11. 1 uKIMYHOCTH SBOJIIOIIUMHU TTOKA3bIBAET MEIJICHHOE Pa3BUTHS BBICIIUX cdep.

PEKOMEHJIAIINA. Cobnronaii HOCTOSIHHYIO JYXOBHYIO CBSI3b ¢ AOCOIIOTOM
Ha BCEX YPOBHSX. YMEHl COrIaCOBAHHO >KUTh B 3€MHBIX U TAIAKTUYECKUX KOJI-
JIEKTUBAX.

Moii onbIT MOJCKA3bIBAET MHE, UTO CEPHE3HBIM MPEICKa3aTENSIM HAJI0 BEPUTD.

[IpenckazanHoe MHE — UCHOJHWIOCK. [IpeickazaHHOe MHE - Iepe] BaMU, U BaM
CYIIUTh 00 9TOM, YBaKaeMble YUTATEIU, APY3bsi © COPATHHUKH !
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[Ipumedanue pegakTopa. YMECTHO NPUBECTH 3[€Ch 3TO MpPEACKA3aHue, MIPUBEICHHOE aBTOPOM B
pasmene Ob ABTOPE cwm. Ha cTp 190 :....mpeacraButens Oonrapckoro «bemoro 6parcTea» Kanepr
3asBUI MHe, uTo 51 bxaraBar-I'uty [25] nepeBeny Ha S3bIK MaTeMaTuku U pusuku [8].
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CJIOBAPb

Aocomior (bor-TBopernr - OnuH) cocTosUA U3 BceX 00BeKTOB Mupo3aaHus
TaK, 4To Bce ux BHy moss ecth BHe nmosie AGcosttoTa, a Bce ux Bue mosis ecte BHy
nosie AGCOITIOTA, IJIe «30JI0TOE OTHOLIEHHE O» 0OecrednBaeT JUHAMHYECKOE PaB-
HOBECHE ITUX HEPABHBIX IOJIEH.

AOCOJIIOTHASI MyCTOTA MOJHOTHI — CM. HEOBITHE.
AOCOJIIOTHBIN AyX — ONEPATOPHI BBICIIEN CTYIIEHU PA3BUTHUSA apTyMEHTOB.

ABTOTPOHOCTh — 3TO KPYroBOE SIBJIIEHHWE >KMBOIO OOMEHHOIO Ipolecca
«00BEKT-AOCOIIOT», TP KOTOPOM TMOCTYIUICHHE DHEPTUU B CO-IICHTP OOBEKTa
MPOUCXOANT B BUE UHIYKTHBHOTO HaBeACHHSI DM-Tro MOTOKa YHEPTHH U HE Tpe-
OyeT JONMOJHUTENBbHON 3HEPIHH ISl YCBOEHUS. A OOBEKTHl MUTAIOT AOCOIIOT
CBOEHU DHEPIHUEH.

AnanTtanusi — Ipucrnocooienne QyHKIUH U CTPOSHUST OOBEKTOB M OpTaHU3-
MOB K M3MCHSIFOIIIMMCS COOTBETCTBYIOIIUM YCIOBHSIM cyIecTBoBaHus OM, rie
COBOKYITHOCTh OCOOCHHOCTEH BHJIa OOECIeurnBaeT BO3MOXKHOCTH crienudude-
CKOro 00pasa >KU3HHU 0COOeH.

AmauruBHocTh (y1at. additivus — npuOaBisieMblii) — CBOWCTBO CyMMapHOTO
HAKOILJICHHs rojiorpaduveckoil mHGopMaTuBHOU 3Heprun (a3 BpeMeHeM «t» B
CO-IICHTpax O0OBEKTOB, 0OeCreunBas 3aKpericHHe e€ MHOYKECTBO MOBTOPSIEMO-
CTBIO.

AKCcoH(ap.-Tped. 8E®V «OChY») — JJIMHHBIN [WIHMHIPUYECKUN OTPOCTOK (KaHal
OpraHrn3Ma) HEpBHOHW KIIETKH, MPOBOJSAIINI HHEPTHIO0 OT Teia KIETKU (opra-
HU3Ma) K UHHEPBUPYEMOMY OpraHy (MecTy MamsTH), OTBEYAIOIIEMY Ha paszipa-
KEHHE.

AJiredpa npupoabl — 3TO HOBAs AUCIMIUINHA, OTTUCHIBAOIIAS SIBIICHUE CIHHE-
HHS BCEX 00BEKTOB OBITHS Ha MTO3UIIMH BCCOOITHOCTH U «30JI0TOTO OTHOIIICHHS,
MIPUBO/IAIIAS K IIEPEOCMBICIICHUIO U SIMHCHHIO (DU3UKH, MAaTEMaTHKH, aCTPOHO-
MHH, OMOJIOTHH, aCTPOJIOTHH, T€OJOTH, TEOCO(PHHU, aHTPONOCO(PHUHU, UCKYCCTRBA,
KOCMOJIOTHH, punocoduu 1 Ap. HAYK HA IPUPOTHONU OCHOBE.

AHAJIOTUSI AaHAJIOT Ui 3aKOH —BCE €CTECTBEHHBIC IPUPOTHBIE OOBEKTHI (TIpe/-
METBI, TPOIECCHI U SBJICHUS) TOXKICCTBEHHBI MEXTy COOOM, TO €CTh UMEIOT pa3-
HYI0 (JOpMY BCJICJICTBHE PA3HOUN MPUHAIJICIKHOCTH K PA3HBIM YPOBHSM, BUIAMHU

3 00T0€ oTHOMIEHHE («30») — 5TO UPPALMOHAIBLHAS HAIIA OTHOIIEHHI MEXKITY COCETHUMH COCTOS-
HUSIMU B TPEX BapHaHTax: AJisl IpeaMeTa, KOTOpblil nmeet BHewHee (Bue) u BHyTpeHHee (Bry) mone
Tak, 4to «BHe + BHy = 1» u «BHe x BHY = —1»; 1151 mpouecca, KOTOPBIN CBA3BIBAET JIBa COCEIHHX CO-
ObITHS «A» 1 «B» omHOro oobekra Tak, uto, «(A+B)/A=A/B» win «(A+B)/B=B/A», nis rpynmnoBoro
SIBJICHUS1 B KOHTEKCTE HOBOH 1IEJIOCTHOM KyOndeckoil hopMbl U B3aMMOJICHCTBUY IIECTH €IUHHL -
«(14V/5)/2» ans aBroTpodHOro nuTaHMT 00HEKTOB AGCOMOTOM, TO ecTh cBoeil JJIOBOBBIO u s
IposiBIIEHUs JTF00BU KaxkabIM 00bekTOM KocMoca k Bcemy okpyxaromemy Mupy. Bo Beex cinydasix na-
I0TCSl pa3Hble BApHAaHTHI HUII SHEPTUH «30», Kyla «magaet» 00beKT Kak MpeaMET, IPOLece UITH sSBJie-
HHE MIPY Ka4eCTBEHHO-KOJIMUECTBEHHBIM KBAHTOBaHHOM B3auMmozericTBiu ¢ OM npuposl. OnuceiBa-
€TCsl COCTOSIHUE JMHAMHUECKOro paBHOBecHs Mupa KpuTepueM YCTOHYNBOCTH U ONITUMAIbHOCTH I10-
JIAPHBIX TOJIEW Ha KaXI0M YpoBHE uepapxuu [Ipupoasl.
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KiJIaCCaM OpraHu3alluy MAaTCpHUH, HO CXOAHYIO CTPYKTYpPY B CHUIIY IIOAYHMHCHUA
CANHOMY IIPUHIMUITY IMaACHUA B OIITUMAJIbHYIO U YCTOI‘/’I‘II/IBYI-O HHUITY «30J0TOTO
OTHOIICHMI.

AHnurnasums(nat. annihilatio — yHUYTOXEHHE) — 3TO OBICTPOE MOJTHOE/Ya-
CTHYHOE YHHUUYTOXKEHHE 00BEKTA IMTyTEM NCUC3HOBCHHMSI MTOJIIPU3AIIMN Ha COOTBET-
CTBYIOIIIUX MMAPHBIX U MOJISIPHBIX YPOBHSIX UEPAPXUU.

APryMeHT — 3TO KOMIUJIEKCHBIN 0OBEKT 10001 IPUPO/IbI, HA KOTOPBIA HalpaB-
JIEHO IEUCTBHE OIIEpaTOpa, MO3BOJIIOIIEE IIOJYYUTh APIYMEHT CIEAYIOEN 00b-
€KTUBHOM MHIYKTUBHO-EMKOCTHOU JyXOBHO-MAaTEPUAIbHON PEAIBHOCTH.

Apomop$o3 — HanpaBJIEHUE IBOJIOLUH, IPH KOTOPOM IIPOUCXOJIUT MOBBIIIE-
HUE YPOBHS OpraHu3alud U GYHKIHOHUPOBAHMS OPTaHU3MOB, OOecCrieurBas Ux
BBDKMBAHUE U PACIIMPEHUE apeasia OOUTAHUS B HOBBIX YCIIOBHUSIX CPEJIbI.

ACHHXPOHHBIN ABTOMAT — 3TO JUCKPETHOE MPUPOJHOE WU TEXHUYECKOE
YCTPOMCTBO 3aKPHITOTO (3aMKHYTOTO Ha ce0s1) WM OTKPHITOro (3aMKHYTOTO Ha
AOCOITIOT) THMA C TOCe0BaTEIbHO-TIapaIIeIbHON 00paboTKON HH(pOpMAIUH.
OH uMeeT BXO0/1, BBIXOJl U MHOXKECTBO BO3MOXHBIX COCTOSTHUIM MaMATH, KOT/Ia Ha
BXOJI 3TOTO YCTPOMCTBA B KaXKbIii MOMEHT ACHHXPOHHOTO BPEMEHH MOCTYIAIOT
CUMBOJIBI OJTHOTO 3HAYEHHS, a Ha BBIXOJE OHO BBIJAET CUMBOJIBI APYTOr0 3HAYE-
HUS B COOTBETCTBUU C 33J]aHHBIM [Iprpoaoi anropurMom.

ATOM — MUKpPOCKONIUYECKU 00heKT, BO BHe n BHy mosie kotoporo cocpeno-
TOYEHA MOYTH BCS Macca aToma, MPOSIBIISIONIAsi CBOMCTBA KUBOTO, BOKPYT JBU-
KYTCSI AJIEKTPOHBI, 00pa3yIolIue 3JIEKTPOHHBIE O00JIOYKH, pa3sMepbl KOTOPBIX
(=1078cM),kaK npaBUIIO, ONPEETAIOT Pa3MEpP aTOMa.

Be3ycioBHbIi peduiekc — aBTOMaTHYECKasl PeaklMs >KMBOrO0 O0OBbEKTa Ha
BXOJHOM curHaN, cpopMHpoOBaHHAsI B Mpolecce (prutoreHe3a M XpaHAIIascs B
MOJCO3HAHUM B CHJIY €ro aIalfTUBHOTO XapakTepa JJjisl BCeX 0ObEKTOB JaHHOTO
BHUJIA.

BeckoHeuHOCTHh (00) — KpaliHee UPPAIMOHATILHOE IMOHATHE H HEHCUEPITaeMOe
3HAYCHHUE, 32 TIPEICTIOM KOTOPOTO HAXOAUTCS €€ COMpsKEHHAS! TPOTHUBOIIOIOXK-
HOCTh «+00™ 1y (£0) — HOMB, ryIe 6ECKOHEYHOCT OecnpeIeIbHO TeHEPUPYET TO-
JIOTPaMMOU UpPaIMOHABHO TUHAMUKY CBOETO MHOKECTBEHHOTO COCTOSHUS CO-
osiTuit EEE B HyneBoM co-1ieHTpe (aHTeHHE) Kakmoro oobekTa Mupa.

BeccmepTue (Kak akTUBHOE JOJTOJIETHE) — BO3OOHOBIIsIEMAast )KU3HB B (hu3uyde-
CKol (hopme, MPOAOHKAIOIIASCA HEONMPeneaEéHHO (MM CKOJb YTOAHO) JO0JTOe
BpeMsi OJarojiapsi COTJIaCOBaHHOCTH M pe3oHaHCy oObekTa ¢ Adcomorom (ITpu-
POJI0¥1), KU3HB KOTOPOTO TAPMOHUYIHO CTPOUTCS «3/1€Ch U CEYacy» COTJIacHO Te-
3ucy: «Msl — B [Ipupone, u Ilpupona — B Hacy.

beccTpykTypHOe — TMHAMUYECKOE COCTOSTHUE MAaTEPHH, MOJYyUYEHHOE Ha Mep-
BOM 3Tarie pa3BUTHS CO3HAHUS, BO3HUKAIOIIEE HAa YPOBHE POXKIeHUS (OpM yTEM
NOJISIPU3AIMKY U HAKOTUIEHHSI OTHOPOJIHBIX CPEJl U3 HUUEM HE CBSI3aHHBIX AJIEMEH-
TOB Ha (DOHE TOCTATOYHO BHICOKOM HEPTUU.
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budypkauus — nenenrie 00beKTa HaABOE B MPOIECCE €r0 KBAHTOBAHHOIO PO-
cTa (HarmpuMmep, NoJaspu3alys HEyCTOMUUBON €IUHUIIBI HEOBITHS).

boitue [pupoabl — nMHAMUYECKOE CYIIECTBOBAHUE COBOKYITHOCTH BCEX 00b-
€eKTOB Mupa B BUJE CTOSUMX BOJIH, UMeronnx BHe u BHy moss, ”HAYKTUBHO
BCTPOCHHBIC B €IMHUILY HEOBITHSI ITyTEM HaBEACHUS U MOJSIPU3ALNU (HAIIpUMED,
OudypKaImm) Ux Mo 3aKOHY «30JI0TOT'0 OTHOILICHUS.

BbiTHe YesnoBeka— Boiciias ¢popma ObiTus [Iprpoabl, TuHAMUYECKOE COCTOS-
HUE KOTOPOU 3aBUCUT OT JIMYHOT'O CO3HAHMSI KOHKPETHOT'O YEJIOBEKA, CIIOCOOHOTO
HBOJIIOLIMOHUPOBATH B PE3YJIbTATE COTPYIHUYECTBA C AOCOIIOTOM.

BakyyM — CTpYKTypHOE COCTOsIHUE pa3psuKEHHOTO BHe 1mosis cpenbl, BO3HU-
Karoriee (CyIecTBYIOIEe) BCIEACTBUE 0TOOpa ’Hepruu u3 BHy mpocTpaHcTBa
AobcomoTa (ipu nossipusaruu cpeisl EEE) nist gopmupoBanus HOBOro 00beKTa.

BajleHTHOCTBb — HEYPaBHOBEIICHHOE COCTOSTHUE XMMUYECKUX AJIEMEHTOB UMe-
IOIIUX HeOOCMAamox Wiu u30u6imox dIESKTPOHOB B X BHe 0005109Kkax, ClIOCOOHBIX
K COCIMHEHUIO C IPYTUMH XUMHUYECKHUMH 3JIEMEHTAMH, UMCIOIITIMHU TTPOTHUBOIIO-
JIO’KHBIE COCTOSIHHSI, TO €CTh, COOTBETCTBEHHO, U30bIMOK U HEOOCMAmoKx 6 HUX
91eKMPOHO8, NO3BONAIOWUX DTIEMEHMAM HAUMU OONOIHAIOWYIO UX 00 TIETTOCTHO-
CTH 10 3apsaaM c6513b I 00pa30BaHUs HEUTPATBHON YCTOMYUBOCTH M TTOJTHOTHI.

BekTop — onpeenéHHO HaNpaBICHHBI TPSIMOJIMHEWHBIN Oe3pa3MEpHBIN OT-
PE3OK.

Bepa — »T0 yenoBeueckoe YyBCTBO, HE IIPEATIOJIATAIOIIEE €T0 IPOBEPKY U BOC-
MPUHUMAEMOE KaK MHTYUTUBHOE 3HAHKE COOCTBEHHOTO OIIBITA, JAIOIIEe O0BEKTY
CO3HATEJIbHYI0 MOTUBALIMIO K IEVCTBUIO.

BecTh — 3TO KBaHTOBAaHHOE MHIYKTMBHO CAMOHABOJSIIEECS PABHOBECHOE CO-
cTostHre AOCOIOTa, MOCTYNAIoIee OJTHOBPEMEHHO B CO-IIEHTP (aHTEHHY) Kax-
0T0 00BEKTa B BUJE TOJOTPAMMHOM MaHOpaMbl Bcero Mupa, rae Onuxkaiiiiee
OKpPY’KEHHUE BBICTYyIaeT 0oJiee IpKO B BUJIC JOMUHAHTHI.

Bemb — 3TO cO3/1aHHBII MaTEepUAIbHO-IYyXOBHbII OOBEKT OBITHS, UMEIOIINN
CBOIO UCTOPHIO B BUJIE MACChI SHEPTUHU, CPOPMUPOBAHHBIN 110 MECTY U BPEMEHHU
JUISl LIEJIEHANPABIEHHOIO UCIIOJIb30BaHUS.

B3aumopeiicTBue — 5TO MPOIIECC MOJIEBOTO BIUSHUSA OOBEKTOB IPYT Ha ApyTa,
KOTJla KaXJIbId OOBEKT SIBJISIETCS €CTECTBEHHBIM MPUEMHUKOM U T€HEPaTOPOM
paznoro pojaa KKK neiicteuit B OM.

B3aumoaencrBue BaH-Iep-BaajibCOBOE€ — 3TO BEKTOPHOE B3aUMOJCUCTBHUE
noJieli 00BEKTOB, obecreunBarolee KBaHTOBBIM Kommpomuce mexay LIC cu-
JaMU TIPUTSDKCHHSI M OTTAJIKMBAHMS TI0 3aKOHY TOJIIaHACKOTO ¢us3uka Ban nmep
Baansca.

BHemiHee nmojie AGCoJII0Ta — 3TO COBOKYITHOCTh BceX BHY mosieii Bcex 00bek-
TOB OBITHS, BOSHUKIIUX B PE3yJIbTaTe MHAYKTHBHOTO (Yepe3 CO-TIEHTP) B3aNMO-
nercTBrust AOCOIIOTa ¢ KaKIbIM OOBEKTOM M €ro JaJbHEUIEro WHINBUIYaIh-
HOTO Pa3BUTHUSA YEPE3 OCPEJCTBO OMEPATOPOB OTOOPA U U3MEHYUBOCTH.
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BHe noJsie 00bexkTa — 3170 DM-€ nosie 00beKTa, MOJISIPHO COMPSKEHHOE C €r0
Bny nonem, B3aumoeiictue kotoporo ¢ OM dopmupyet ero Oyayiee.

BuuMaHue — u30upaTeNbHbIN, HAIIpaBJIESHHBIN MPOIECC MPSIMONM U 0OpaTHOM
aKTUBHOCTU KMBOTO OOBEKTAa B BUJIE€ KOHIEHTPAIMH, IMOCBUIKKM U BOCHIPUATHUS
sHeprum Mmeiciieoopasa B cpeae EEE, nmpoucxonsmuii Bo Buy unu Bo BHe nose
oOBEeKTa.

BHy moJie AGcos11I0Ta — 3TO COBOKYIMHOCTh BceX BHe moieit Bcex 00BbEeKTOB
ObITHS, HHTEP(EPEHIIMOHHOE B3aMMOJICHCTBHE KOTOPBIX MPUBOJIUT K (popmupo-
BaHHUIO YCTOWYMBOTO M ONTUMAIBHOTO paBHOBECHsS BCceX 00beKTOB Mupa B Buie
BCEOOIIIEH TOJIOTPaMMBI.

Buy nmoJjie o0bexTa — 3710 yrmotHEHHOE OM-¢e none [1B-x noTenumanos ciou-
CTBIX cOObITHII OM B HCTOpPUU KM3HU O0BEKTA, UCUUCISIEMBIX B JECATUYHO-IBO-
WYHOW CHCTEME, KBAHTOBAaHHBIX IMPOIILIBIM BPEMEHEM, JIEUCTBYIOIIEE B paMKax
MaTepuaIbHON IpaHUIbl 00BEKTA.

Boaa — ogHoposHas cpena (Oe3 3amaxa, BKyca, [BETa ¢ INIOTHOCTBIO 1r/cM3
npu 3°C...4°C), uMeronas BEICOKYIO TEINIOEMKOCTh IIPU MEPEXOE B TBEPIIOE U
razoo0pa3Hoe COCTOSIHME M 00paTHO, CIOCOOHasi BOCIIPUHUMATh Trojiorpaduye-
cKyro uHpopmanuo aercteuresbHocTh OM ci1abbiMU BOJIOPOJIHBIMUA Y UHBIMU
CBS3IMHU U BPEMEHHO COXPAHSATH €€ MPU HEKOTOPBIX YCIOBUSX.

BoaHbl — 3TO IPOAOJIBHO-TIONIEPEYHOE BO3MYLIEHHE OJHOPOJHOU Cpelbl B
BU/JIC CTOSAYUX WJIM MEPEMENIAIONTUXCSI MacC OOBEKTOB, CO3/IAI0IINX CBOMMHU I10-
JISIMH TIPOCTPAHCTBO PACHPOCTPAHECHHS SHEPTUH ONPEICIEHHON aMIUIUTY Ibl, Ya-
CTOTBI, JJIVHHI . ...

Bousi —sHepreTryeckas CmocoOHOCTh 00BEKTA JeIaTh BEIOOP, PYKOBOJIHUTH CO-
00If 1 coOBepIIAaTh CUIIOBBIC ACHCTBUS, KOTOPBIC SBIISIIOTCS PE3YIbTATOM CO3HAHUS
¥ HapaOOTaHHOTO WHAWBUAYAJHLHOTO OITBITA.

Bpamenue — 5To BBIHYXKJICHHOE «TaJeHUEe» AUMoJie (3apsioB) B paBHOBECUE
B OPTOTOHAJIBLHOM K PaJuyCy HalpaBJIECHUH COTJIACHO 3akoHy JIopeH1a, u3z-3a ot-
CYTCTBUSI COBITQJICHUS IICHTPOB MEeX 1y BHY n30bITKOM 1 BHE HETOCTaTKOM SHEP-
TUU 3apsAJI0B Macc, BO3HUKaommx noj aecteueM LLC, neicTByromux B paau-
aJJbHOM HAITPaBJICHUMU.

Bpemsi — KOJMYECTBO NMKIIOB BpaIreHusi 00BEKTOB (TOM, CyTKH, Yachl, MU-
HYTBI, CEKYHJIbI U T.]I.), YYaCTBYIOIIUX B Tpoliecce GOpMUPOBAHUS HHIYKTUBHO
BHECEHHBIX C10EB (L) cOOBITHII UCTOpUU OOBEKTA IO MECTY €T0 KU3HH, UYTO CO-
OTBETCTBYET JIOTapU(My €ro JUHEHHBIM U BECOBBIM MapaMeTPaM.

Bropasi curHajbHasi cucreMa — 3TO JABYXCTyIIEHUaTas CUCTEMa Nepeadu
YCJIOBHOTO CUTHAJa (MIOCPEIHNKA), BBI3BIBAIOIIAS PEAKIINIO O0BEKTA-TIPUEMHHIKA
Ha OCHOBE BO30OYXaeHUS (0€3yCIOBHOUW MPUBBIYKN) WIIM aJTOPUTMa KaHAJTBHOM
CBSI3M, TPAHCIMPYEMOTO B JIPyTUE€ WIM U3 JPYTUX YPOBHEUW KOTJa-TO CBSI3aHHBIX
CO3HAHM.
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I'az — arperaTHoOC COCTOAHUC BCUICCTBA, IIPpU KOTOPOM SHCPIHUA CIro 4aCTHUII CYy-
IMECTBCHHO IMPCBOCXOAUT SHCPI'UIO CBSI3EH MCIKAY HUMU.

I'apMoHus (CM. p€30HAHC) — 3TO COTJIACOBAHHOE COCTOSIHUE (CBA3M, MOPSIKA,
Jaja, COpa3MEPHOCTH, CTPOMHOCTH, YUCTOTHI ) MOJISIPHBIX (COMPSKEHHBIX ) TOTIOJI-
HSIOIIMX APYT Ipyra 4acTe eIMHOro 1EeJIoro.

I'eTepoTpodHOCTh — 3TO sABICHKE NepUdepuyeckoro 0OMEHHOTO Ipoliecca B
KUBOM MaTepHUH, PU KOTOPOM SHEPTHUs MOCTYyNaeT B OOBEKT B BUAE MIOTHOTO
OpPraHUYECKOr0 WM HEOPTaHMYECKOTO BELIECTBA, NI PACLIEIUIEHUS] KOTOPOIro
HEOOXOIMMBI JOTIOJHUTEIbHBIE 3aTPAThI )KU3HEHHON SHEPTUU.

I'ucrepe3uc — 3TO pa3HOCTh BO BPEMEHU MEXIY COOBITUEM, HHIYKTUBHO I10-
CTYNHMBIIMM B CO-IIEHTP Ka)XJOro CJIOS OOBEKTa KAaK PE3yJbTaT HEBUIUMOM
HABOJKH— YCJIOBHO «OyAYyIIUX COOBITUI», U 3TUM K€ BUIAUMBIM YCIOBHO «IIPO-
IUIBIMY» COOBITHEM, KOTOPOE MPOSIBUTCS C 3aJP’KKOM Ha Mepudepun CIoucToro
00BbEKTa Kak CJIEJICTBUE HU3KOM UyBCTBUTEIBHOCTH (pa3peliaroiieil cnocooHo-
CTH) 00bEKTa K MH(POpPMAIUH, OCTyNAIOIed B MOMEHT BPEMEHHU «3/1€Ch U CEil-
4acy», 4TO BEAET K NOJSPU3ALMU BPEMEHU Ha MPOLUIoe U Oyayliee U K MO3UTUB-
HOMY WJIM HETATUBHOMY BO3ME3UIO.

I'modyaa (cydobeauHuna) — cocTosiHue (KBaHTOBBIN HAa00p KOH(MHUPMALIMH )TIO0-
JUMEPHOM IIETH, B KOTOPOM PaJInyChl MPSIMOM U 0OpaTHOM CIIMpaIU3alluy COTPS-
YKEHBI KPUTEPHUEM YCTOMYHNBOCTH U ONITUMATBHOCTH — «30JI0THIM OTHOIIIEHUEM.

Tosiorpamma zpeu. holos — Bech, MOMHBIN) — 3TO TOHKAsE HHTEPEPEHIIMOHHAS
CTpYKTypa Bcex coObiThii OM, rie KBaHT MUPOBOIO KOHTHHYYMa COMNPSITraeTcs ¢
€IMHUYHBIM KOHTUHYYMOM CO-LIEHTPa OOBEKTA B «30JI0TOM OTHOLIEHUW» MYTEM
HAaBEJICHUS €ro TaM IIUKJIOM BPEMEHH.

I'omeocTas — camoperyssinus, CoCOOHOCTh OTKPBITON CUCTEMBI CBA3ATh ajl-
JTUTUBHOE HAKOIJICHHE COOBITUN C MYJbTHUIUIMKATHBHBIM MPOHUKHOBEHHUEM HX
Jpyr B Apyra o0ecreunBasi TapMOHUYHOE COCTOSTHUE TUHAMHYECKOIO PaBHOBE-
cust 00bekTa ¢ MupoMm IyTEM XOJIO0JHOTO CUHTE3A.

I'paBuTanms — ¢pyHIaMeHTaIbHOE B3aUMOJCICTBIE, KOTOPOMY MOJBEPKEHBI
BCE TeJa, UMEIOIUE MacCy (CyMMY MOJISIPHBIX 3apsA0B, B3ATHIX MO0 aOCONIOTHON
BEJIMYMHE), M BBIPAXKAIOIIEECS B CTPEMIIEHUH 3THX TEJ APYT K IPYTy A0 COCTOS-
HUs BaHJEPBAAIbCOBCKOIO KOMIIPOMHUCCA MEXKIY NPUTSHKEHHEM M OTTAJIKMBA-
HUEM 3THX MACC 3apsI0B.

J{apBUHU3M — TEOPUS Pa3BUTHUS OPTAHUYECKOTO MHUpa Ha 3eMJIe, OCHOBaHHAs
Ha uaesx Y. JlapBuHa, mosiararoiiero, 4To SBOJIIOLUIO ONPEACISIIOT TpU (pakTopa
— HACJIeICTBEHHOCTh, U3MEHYMBOCTh U €CTECTBEHHBIN O0TOOp, NEHCTBYIOIIUN Ha
OCHOBE OOpBOBI 3a CYIIECTBOBAaHUE HA OTAEIBHO B3SATOM 1utaHeTe (3emiie).

JIBH2KeHHMe — OTO JIMHEHMHOE, BPalaTeIbHOE WIHM CIIUPATICBUIHOE «IIAICHUE
O00BEKTOB-3apsI0B B COCTOSIHHE KBAHTOBAHHOTO PaBHOBECHs IMOJ JCHCTBHEM
CyMMAapHOM BEKTOPHOM CUJIbI, BOZHUKAIOUIEN U3-3a OTCYTCTBUS COBIAACHUS LICH-
TpoB Macc BHy mosst n36sITKa 1 BHe mosist HejocTaTka SHEPruu Ha JTF0OOM ypOBHE
UpPpaALMOHATILHON TITyOUHBI.
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JlecsiTHHA —3TO JE€CATasl 4acTh E€IMHULBI SHEPIUH, paccerBacMas KayKIIbIM
O00BEKTOM B KaXKJIOM LIUKJIE B3aUMOJICHCTBUSI €r0 C OKPYKAIOIIMM MUPOM uYepe3
nepudeprudeckue KaHaibl 0OMEHa, ypaBHOBEIIMBAIOUIAs MMOCTYIVICHUE YKBHUBa-
JIEHTHOM MOPLIUU SHEPTHUH Yepe3 CO-LIEHTP.

JleTepMHHM3M — 3TO YUYE€HHE O BceoOled, 3aKOHOMEPHOMN CBSI3H, IPUUYNHHON
0OyCJIOBJIGHHOCTH BCEX KBAHTOBAHHBIX SIBICHUH ... JlanmpHelInee pa3BuUTHE U
00OCHOBaHHE JCTEPMUHU3M IOJIy4aeT B €CTECTBO3HAHWU M MaTepHUaTUCTHUe-
ckoil punocopun HoBoro Bpemenu (®. bakon, ["anuneis, exapt, Heioton, Jlo-
MoHOCOB, Jlarutac, Cinno3a, ¢paniy3ckue marepuanuctsl X VIII Beka). B coor-
BETCTBUH C YPOBHEM Pa3BUTHSI €CTECTBO3HAHMS JETEPMUHHU3M 3TOT'O ITEPUOAA HO-
CUT MEXaHUCTUYECKUN XapaKTep.

JuBeprennus (nat. divergo — OTKIIOHSAIOCh) — €CTh BBIXOJHOM MOJIOC JU-
OJISI, TO €CTh «M3HAHKa» KOHBEPTEHIIMU COTIacHO (hopmyJie conpsikeHus «/lu-
Beprennus = —Koupeprenuusa ~1», npeacrasnsromas co6oii 4acTh KOHBEKIHH,
TO €CTh IPOIIECC BHIPABHUBAHUS YHEPIHMH MATEpUU MYTEM BBHIOpPACHIBAHUS W3-
ObITKa PHEpTrUM 00beKkTa BO BHe mosie Ha nepudepum.

Junosb — 3To yHUBEpCcallbHas CTPYKTYypa conpsbkenus Buy u Bue nosneii (1o-
JIFOCOB) Y JIF060T0 IPUPOJHOrO 0OBEKTA B COOTBETCTBHU C PABEHCTBOM «+BHy ™!
= -Bue .

JIMCIUIJIMHA AyXa — 3aKOHOMEPHBIN MOPSAIOK onepanuil HaJ TpUPOAHBIMU
aprymentamu cpeasl EEE, mpucymuii 11000i ectecTBEHHON (IPUPOAHOI) CH-
CTEME, WIH 3aKOHOMEPHOE, 3aKOHOIIOCIIYIIIHOE COAEPKAHUE (POPMBI.

JMCUMIIMHA MAaTEPUH — UEPAPXUUECKUN MOPSAIOK FaPMOHUYHBIX apryMEH-
TOB B CTpOeHUM cpeapl Ennnoro EnuHcTBa EnvHUL, BBIpaXXarolUX CTPYKTYPY
DHEPI'UM U COJIEPKAHUSI BELIECTBA.

JlyX B Y3KOM CMBICIIE — 3TO MHOKECTBEHHAsI COBOKYIMMHOCTb AJIEMEHTApPHBIX
OIepaTopoB (IEUCTBUI) TPUPOAbl AOCOTIOTa HaJ AJIEMEHTapHBIMU apryMeH-
TaMU, Pe3yJIbTaTOM KOTOPBIX SABJISETCS rosorpaduueckas hopma — MaTepraIn-
30BaHHAS MBICITb.

JIyX B IIMPOKOM CMBICIIE — €CTECTBEHHBIE 3aKOHOMEPHBIE ONEpPaToOpbl ACH-
CTBHUS 1O OTOOPY, U3MEHYMBOCTU U HACJICJACTBEHHOCTH MaTepuH (apryMEHTOB),
dbopMupyIOLIKE SBOTIOIMOHHBIE U WHBOIIOIMOHHBIE aITOPUTMBI pa3BUTHs 00b-
€KTOB OBITHS (3aKOH COJEPKAHUSI MATEPUN ).

JIyXOBHOCTb — CBOWMCTBO MaTepUH, XapaKTepU3yIollee CTENeHb €€ puOIrKe-
HUS KO BCEOOITHOCTH (K AOCOMIOTY) M Hajesstoliee e€ BhICIIEH CTENEeHbIO COo-
3HaHMs (MaKCUMaJIbHOM paspeniaronieil crnocoOHOCThIO), MPU KOTOPOH COCTOSI-
Hue BHy nosns (MukpoM#upa) OJTHOCTEIO COOTBETCTBYET BHe mosro (MakpoMupy),
YTO XapaKTEPHO /I HPAaBCTBEHHON KOCMHUYECKOH HJIeH, KOTOpasi He TPOTUBOpE-
YUT HAIIMOHAJIBHBIM MHTEPECaM BCEX HApPOJOB MUPA U OTBEPraeT HAIMOHATIU3M,
pacusM, IOBUHHU3M, MEPKaHTUIBHOCTh, OJHOOOKHE MHUPOBO33PEHHUS, HETIOTHbIE
dunocoguu 1 YaCTHbIE HECOBEPILIEHHBIE MHEHUSI.
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JIyXOBHBI MaTepUAIU3M(HO80e noHsamue) — 3To (punocodckoe Hampapie-
Hue, Oasupyrouieecs: Ha THOCEOJIOTUYECKOM €MHCTBE MAaTEPUH (CUCTEMBI apry-
MeHTOB cpeibl EEE) u nyxa (cucteMbl onepatopoB), MOCTYJIUPYIOIIEE OCHOBHBIC
3aKOHBI JIBMOKEHHS U pa3BUTUA 00BEKTOB IIpupoasl, 1elcTByOMNE HA BCEM Hp-
paMOHAIBHOM TITyOMHE NPOCTPAHCTBEHHO-BPEMEHHOW OpraHu3anui Mupa.

Jyma — 3To )KMBOM TOHKOMAaTEpUAIIbHBIN COBEPIIEHCTBYIOLIUICA U OCO3HAIO-
Iuii ce0sl TeIECHO-AYXOBHBIH roiorpaduuecKuii KOMIJIEKCHBIM OpraHu3M, MpH-
CyIIUH JTI0O0OMY TPUPOAHOMY OOBEKTY B TOM WUJIIM MHOM BHJIE, B TOW WJIM MHOU
crerieHu. COCTOUT Ha BCEX YPOBHAX U3 ONBITa 00paOOTKM MHIAYKTUBHO HaBEIEH-
HbIX coObITHIt OM (BecTh, COBECTH), CHOCOOHBIN K TPOHUKHOBEHUIO B MOJA00HBIE
ce0e IIOTHO-MaTepraIbHble O0BEKThI, 00OpaIlaloUuil UX HHEPTHOCTD B )KHBYIO
aKTUBHOCTb.

Enununa — npenenabHo mpocTtas BeeoOIast (Gu3nko-MareMaTuyeckasi MOJIEIb
[[EJIOCTHOCTH >KUBOTO 00bekTa [Ipupoast u Abcomora (CTOSIUUX BOJIH) JIFOOOTO
kBaHTa Mmepsl EEE, Bue u Bay nosie kotoporo odopmiieHo B «30», rie ueneco-
o0pa3HOe€ CMMBOJILHOE 3HAaYeHHE 00pa3a MPUHUMAETCS] B 3aBUCUMOCTH OT KOH-
TEKCTa 3a IEJI0€ U COOTBETCTBYET OMPEICIEHHON reoMeTprudeckoil (hopme.

Enunoe Equncreo Equnun (EEE) — xuBas yHuBepcanbHas puU3nKo-MaTema-
TUYECKass MEpapXUYecKas cpela €OUHUL, KauecmeeHHO XaPaKTepU3YIOIIAsICs
HEPromH(pOpMaIMOHHBIMU, DM-MH, UHAYKTUBHO-EMKOCTHBIMH, Ta30-KUIKO-
KPUCTAIUTMYECKUMH CBOMCTBAMM U 3aKOHAMM, a KOAUYECHMEEHHO — (PPaKTaIbHO-
UEepapXUUYECKUMU, AeCATUYHO-ABOMYHbIMH, [IB-Mu mapamerpamu, obecneurBa-
IOIMMH CTPYKTYPHYIO BJIOKEHHOCTb M MEPAPXUYECKYIO IPHOPUTETHOCTh KBaH-
TOBaHHUSA 00beKTOB Mupa B «30».

EanHCcTBO — B3aMOCBSI3b 00BEKTOB (IPEIMETOB, IIPOILIECCOB U SBJICHUH ), KO-
TOpas o0pa3yeT MEeJIOCTHYI0 CUCTEMY BCEX BHIOB B3aUMOJICHCTBUM, BHY ycTol-
YUBYIO B U3BMEHEHHUSX M B TO € BPEMs BKIIFOYAIOIIYIOCS B 00Jiee ITUPOKYIO CH-
CTEMY, B COCTaB OECKOHEYHOTO BO BPEMEHH U MpOCTpaHCTBe Mupa.

EMKOCTBL — MOTAPHEIH 006EM, ABIAIONIUICS HEOTHEMIEMOH YaCThI0 HHIYK-
TUBHO-EMKOCTHOTO KOHTYpa *HBOT'O MPUPOAHOTO 00bEKTa (TOpa), B KOTOPOM
MPOUCXOUT YCTOMUMBBIM M ONTUMAJIbHBIN KOJIeOaTeNbHbIN Mpoliecc 0OMeHa 1o
3ampocy COOCTBEHHOM 4acTOThl Mexay BHY u BHe mojieM OTHOCHUTETBEHO TOUKH
UX PABHOBECHS.

KuBoe — CBOWCTBO, IPUMEHUMOE K JIFOOOMY IPUPOTHOMY OOBEKTY, 3aKIIt0ua-
I0IIIeeCs B CTOCOOHOCTH O0BEUHATHCSA, CO3/1aBaTh ceOe M0100HOe B TEUCHHE Pa3-
JWYHBIX [IUKIJIOB BPEMEHH M Y4aCTBOBATH B DBOJIIOIIMOHHO-MHBOIIOIIMOHHOM 00-
MEHHOM ITpoLecce.

Ku3Hb — 3T0 a0COIOTHAS 1IEHHOCTh KUBOW MaTEepUH, IPOSBIISIONIASCS B CO-
TJIACOBAHHOW JWHAMHUKHA OOMEHHBIX MPOIIECCOB M COBEPIICHCTBOBAaHWMU BHY
BHe nosieit Bcex ypoBHEM, MEpOl KOTOPBIX SBISETCS JII0O00BB «30.

3aKoH— QYHKIIMOHAJIbHBIN MOPSAOK (CBS3b)MEXKAY OlEpaTOpaMu U apryMeH-
TaMu (IpeAMeTamu, MpoleccaMu MU siBjaeHusiMu) [lpupozsl, BbIpakarouui
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BC€O6HI€ IMOBTOPAOIICCCA, HGO6XOI[I/IMOC N JOCTAaTOYHOC, OIITUMAJIBHOC YCTOﬁ-
YUBOC OTHOHICHUC MCIKIY ee O6’b€KTaMI/I, BCAYHICC K PABHOBCCHIO.

3akonbl KBaHTOBO# 3BogwuMH EEE— BceoOmuii mpuHIUI KpPYyroBOTO
HapacTaHUe OJIHOPOJHBIX Cpeja pa3HoW royiorpadguueckoil UM KyOudecKoi
CTPYKTYpBI (apoMOp(o3), B3ATHIX IIPU OJJUHAKOBBIX YCIOBUSX, IPE0OpazyloTCs B
HEOJHOPOJHBIE YCTOMYMBBIE CPEABI COTJACHO «30JI0TOMY OTHOIIEHHUIO», BbI-
CTPaMBAIONTUXCSI B COOTBETCTBUHM C ONTHUMAJIBHBIM TOJIOTPAQUUECKUM COCTOS-
HUEM OKPYXKaIOIIeH TeHCTBUTEIIBHOCTIY, & C U3MEHEHUSIMHU YCIIOBUH Ha Tiepude-
puu Bo3HUKaeET aerenepanus. Croga MOKHO OTHECTHU:
3akoH ABOrajapo, CoriacHO KOTOPOMY B paBHBIX 00bEMax pasiud-
HBIX Ta30B, B3AThIX IPU OJMHAKOBBIX TEMIIEPATYPAX U JABJICHUAX, CO-
JIEPKUATCS OJHO U TO K€ KOJMYECTBO MOJIEKYJI, ONpPeaesieMbIX «30»;
3aK0H eJUHCTBA M TAPDMOHUU NPOTUBOIOJIOKHOCTEM, JOTOTHSIO-
IUX JPYT Apyra coraacHo «30»;
3aK0H HEPABHOI'0 PABHOBECUS B MaTepUalin3allui AyXa U OdyXO-
TBOPEHHUSI MaTEPUU B paMKax «30».
3aKoH oTpULIAHME OTPUIIAHUSA, 00ECTICUNBAIONUI IBOWHYIO MyTa-
1o hopm B «30x;
3aKoH nmepexoaa KOJN4YeCTBEHHbIX H3MEHEHHI B KAaUeCTBEHHbIE
WU3MEHEHUS U HA00OpOT;
3akoH MoAM(PUKALMY U JerpaJjallui PU HAPYLIEHUH YCJIOBUM
«30».

3aKoH MOJIAPU3ALMHU — 3TO CKAYKOOOPa3HbIM CaMONPOU3BOIbHBIN
npoiiecc Oudypkaiuu, MOJIPHOTO Pa3ABOCHUS (IMXOTOMHUHU) CPEIIbI
EEE npu o6pa3zoBannu 00beKTa HOBOTO MApHOI0 YPOBHSI, MproOpeTa-
IOILLEr0 YCTOWYMBOE M ONTUMAJIBHOE COCTOSIHUE «30JI0TOr0 OTHOILE-
HUS» HOBOM MepbI KBaHTa Mex a1y ero Bue u Bry nossamu. U nip.

3anpoc (HaMepeHHe) — ATO MTOTEHITUA SHEPTUH aKTUBHOTO OOpAaIleHUs TpHU-
oOpetatens k npupoje OM 3a pe3ynbratoM B hopMe MpeIBAPUTEIHLHOTO 3aKa3a
JUTsl BOCTIOTHEHHSI HEJIOCTAIONIUX 3HAHHWM (YMEHHi) MOCPEICTBOM MX MUCKAHWMA
OOBEKTOM.

3apsiaq — KBaHTOBaHHAs BEJIMYUHA (OJHOMOJISIPHBIN 3JIEMEHT MACChl) 3aNacEH-
HOU noJispHO DM-ii sHEeprun o0bEKTa, ONPeneaolIas HHTEHCUBHOCTh HaIpsi-
JKEHHOCTHU ero DM-To noJist corsiacHo 3akoHy KyiioHa.

3epkaJio BecesreHHO# — 3TO TOUKa LIEHTpPa 00BEKTA, Uepe3 KOTOPYIO, KaK Uyepes
3epKasio, Mup «BbIBOpAUMBAETCS HAM3HAHKY», 00pa3ys CBOIO rOJIOTpaMMy B BUJIE
CTOSIYEU BOJIHBI, YTO (PU3UYECKH COOTBETCTBYET €€ MpeHAa3HAYCHUIO U UHAYK-
TUBHOMY B3aUMOJEHCTBUIO (HaBeaeHnt0 OM Kak Ha aHTEHHY ), 8 MATEMaTHYECKH
BBIPAKAET CONPSKEHHOE COCTOSIHUE B BHUJIE OTPULIAHWE apryMEHTa U €ro CTe-
MIEHU.

«30J10T0€ OTHOMIEHHE» («30»)— 3aKOH UPpPALUOHAIBHBIX TAPMOHUYHBIX OT-
HoIIEHUH 1eHTpa o0bekTa ¢ OM AbcontoTa, Mex 1y 00beKTaMu U Mexy ux Bay
u Bue 00béMHBIMU moJsiMU Ha miepudepuu, nerctByrommii B I[lpuponme kak
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MOJISIPHBIA HEJTMHEWHBIA KPUTEPUN YCTOMYMBOCTH U ONTUMANBHOCTH. «30» OT-
paxaeT MpOIECC PBOMIONUU (MHBOJIOIMH), T/I€ SHEPTUS CYMMBI ABYX COCEIHUX
YPOBHEW OTHOCHUTCS K DHEPTUU 0OJIbIIEro (MEHBIIIETO) YPOBHS TaK, KaK YHEPrHUs
OoJibIIero (MEHBIIEr0) YPOBHS OTHOCHUTCS K DHEPTMHM MEHBIIEroy» (OOJIBIIEro)
YPOBHSL.

Unes - mpiciaeHHas opma oTpaxkeHUs: 00bEKTUBHON pEealbHOCTH, PUBOIS-
niasi K npeoOpa3oBaHUIO IEHCTBUTEIBHOCTH OCPEACTBOM KPAacOThl HAMEPEHHS.

Hepapxus (oT np.-rpeu. iepapyio, U3 iepdg «CBAIMEHHBIN» U APYY| «IIpaBlie-
HUE») — 3TO MPHUPOIHOE SIBICHUE CYIIECTBOBAHMS MOPSIIKA MOAYNHEHHOCTH HU3-
mmx cpes (3BeHbeB EEE) BeicIIMM, SHEPTHs KOTOPBIX KBAHTOBaHA MEPOH «30».

N3MeHYnBOCTh — 3TO CLIOCOOHOCTH OOBEKTOB HEMPOU3BOJIBHO (€CTECTBEHHO)
MEHSThCA B 0TBeT Ha AM-e BozneicTBue (hakTopoB cpeasl OM mocpencTBoM
OIIEPATOPOB M3MEHIHBOCTH (+, —, X, +, T, V, =, A, V, —— H 1p.), IPUBOSIIIAS K
Pa3HOO0pa3uIo MPU3HAKOB U CBOMCTB OOBEKTOB U UX MTOTOMKOB.

NHayKuusa — 3T0 KBAHTOBAaHHOE MPUPOIHOE SIBJICHUE HaBeaeHus B «30» OM
noJsier coObITHii OM B CO-LEHTPBI-AHTEHHBI B MYCTOTY KaXKJIOT0 CJI0SI 0OBbEKTOB
IO 3aIpOCy MAaCC UX 3apsA/IOB.

MHcaiin (MpOHAIATEIbHOCTh, MOHUMAHHE) — 3TO aKT HEIOCPEICTBEHHOTO
MOCTUKEHUSI, 03apECHUS TIPU PEIICHUN MBICIUTEIIBHOW 3a7auM, KaKk BHE3AIMHOE
«3aMbIKaHUE KOHTEKCTHOTO TOJIsh» HapaOOTaHHBIX 00pa30B, MaJIeHHE UX B CTPYK-
TYPHYIO HUIIY YCTOMYMBOTO M ONTUMAIBHOTO COCTOSIHUSI «30J0TOrO0 OTHOIIE-
HUSD.

HNHCTHHKT — COBOKYITHOCTh BPOXKACHHBIX aJITOPUTMOB MTOBEACHHUS (0€3VC106-
HBIX NOOCO3HAMENbHLIX pegiekcos), BhIpabOTAHHBIX B Tpoliecce (uiiorenesa,
BBIPKAIOIINXCA B OpME ONTUMATBLHOM M YCTOMYMBOM 1T aJalITUBHBIX peak-
U, BEI3BIBACMBIX ONPEACIEHHBIMU Pa3IPAKUTEISIMH, 9TO 00ECIICUMBACT BEIKH-
BaHUE U Pa3MHOXCHHE O0BEKTOB.

NuTerpanusi — npouecc CUHTE3a KBAHTOBAHHBIX MOJIeBBIX Gopm IIpuposl,
oOpatHbiii auddepeHnuanum, o000 KOHIICHTPAIIMIO YHEPTUA HaIlpaB-
JICHHYIO Ha YCUJICHUE MOIIHOCTU U CTPYKTYpPHU3aLMU CUCTEMBI JI0 €€ eI0ro 00-
pasa 1 )KUBOTO PE30HAHCA.

NHTe1eKT — CIOCOOHOCTD YEJIOBEKA MCIOJIb30BaTh MPOLIECC UHIYKTUBHOTO
BoCIIpUATHUS cOObITUI OM U nepexouTh Ha HOBBIA YaCTOTHBIN IUAMAa30H UX BOC-
MIPUATHUS, BKIOYATH MOBBIIEHHYK YyBCTBUTEJIBHOCTb, UHTYULIUIO 10 MECTY U
BPEMEHHU B MOMEHT «311€Ch U CENYAC», OTOKIECTBIIASA ITH CBOMCTBO C PACCyIKOM,
pasymMoM.

HNHTeIeKT HCKYCCTBEHHOT0 00bEKTA — 3TO UCKYCCTBEHHO 3aJI0°KEHHBIH ue-
JIOBEKOM MHTEJUIEKT YEJI0BEKa, TPYIIIbI JIFOJEH WX MAIIMHBI, UMEIOIINI OrpaHu-
YEHHYI0 Pa3pellaronlyl0 CIOCOOHOCTh PEaKIMU MO CBOEMY MECTy U BPEMEHU
OMpeIeNIIEMYI0 B MOMEHT €T0 3aKJIaKHU.
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NuTtepdepenuus — 310 sBieHue [1B-ro nepapXxudeckoro CiaoxeHus 4acTor,
aMIUTUTY] 1 (ha3 KBAaHTOBAHHBIX MHO>KECTB BOJIH, BOSHUKAIOIIUX MPU PA3THUUHBIX
YCJOBUSIX MPOSIBJIEHUE CYIIEPIIO3UIIUU UX COCTOSTHUM.

WHTYynnus - BbICOKOpa3BUTas pa3pellaroniasi CloCOOHOCTh U MPOHULATENb-
HOCTb 00BEKTa B CBOU CO-LIEHTPHI JJIs1 HETIOCPEICTBEHHOTO MTOCTHKEHUS UCTUHBI
npu BHy cozeprianuu rosorpadguueckoit Bectu Ab6comtota 0e3 rucrepesuca Bpe-
MEHH B MOMEHT «3/I€Ch U CEHYac», MAHYs OIBIT U JJOTUYECKUE PACCYKICHUSI. Y
YeJI0BEKa MHTYULUS SIBISETCS IIECTHIM YyBCTBOM (HApsALy CO CIBIIIAHUEM, BUJIE-
HUEM, BKyCOM, OOOHSIHHEM, OCA3aHHEM), KOTOPOE CBSI3aHO C CYIECTBOBAaHUEM
TPEThEU CUTHAIIBHOW CUCTEMBI.

Nudopmanusi — 370 CyOBEKTUBHOE codepicanue WHOW (POPMBbI, CBUAECTEIb-
ctBo CMM, aBTOpOB KHUT, OUYEBU/IIIA, KAKOE-THOO0 BUeHUE, (hopMa OCBEIOMIIEH-
HOCTHU UHJIMBU/]IA, BUJIbI, BEJIbl, CBEICHUS, OTPAKEHHBIE KEM-TO U UEM-TO 00pa3bl.

Honocdepa — BepXHUM MOHU3UPOBAHHBIN MPOBOJAIINN CIIOW KBAHTOBAHHOM
pazpexxEHHOM aTMocdepbl 3eMITH, PacioIoKEHHBIM Ha BhICOTE Ooiee 50 KM, KO-
TOPBIM MPEJICTABIAET COOOM COCTOSIHHE OJTHOTO M3 €€ YpOBHEH B BHE HEKOTO-
poro oTpaxkeHus (MHBepcuu) BHY CrymEéHHOro KBAaHTOBAaHHOIO IIOJIS HENpP
3emin, Kak 3G (PEKT MoaIPHOTO AOMOJHESHHS YacTH JIO0 1IEJIOTO.

HppaumonaabHocTh®’ — 3TO YMCIIOBOE NMpENCTaBIEHUE MaPaMETPHYECKOTO
3HAYEHUS HENEPUOJUYECKON NECATUYHOU IpOoOH, MMEIOLEH HEOrpaHUYEHHYIO
TOYHOCTb, BBIXOJSIIYIO 3a Tpelnesabl TpUOOPHOrO0 U3MEPEHUS U JIOCTYMHYIO
TOJBKO TEOPETUUECKOMY ITO3HAHUIO.

HckyccTBeHHasi IMHAMUYECKAsi CHCTeMa — palFoHaabHas (OrpaHUYeHHAs
1o rIyOrHEe) MeXaHUJecKass MaTepraibHasl CHCTeMa ¢ KOHCYHBIM YHCIIOM CTeTIe-
Heill cBOOOIBI.

HMeTrnHa — MOCTOSITHHO MEHSIOMIAsICS BCEMUpPHAsh UCTOPUYECKas PEabHOCTb,
coJieprkarias B cede Bce cTopoHsl [Iprpoapl B ATMHAMHUYECKOM PaBHOBECHH, K TTO-
3HAHUIO KOTOPON MOXKHO MPHUOJIMKATHCS TEOPETUUECKH U C MOMOIIBIO TPEThE
CUTHAJILHON CUCTEMBI (00bEeKT-BeUHOCTh-00BEKT).

KananbHbIii KPyroBOpoT — 3TO MOJIEBOM SHEpreTuueckuii oOMeH Mexay By
1eHTpoM 1 Bae nepudepueii Bcex mpupoaHbpIX 00beKTOB Mupa 1 AGcostoTa, mpo-
JeTaloluil yepe3 COXpaHUBIINECS WH(OPMALMOHHBIE POJOBbIE U KOHTAKTHbBIE
CBsI3HM, 00pa3ylollie eIUHYIO0 CETh CETEH, KOTOPasi OTKPHIBAET BOBMOKHOCTH Te-
JIEMIaTUH, TEJEMOPTALMU, CO3MAOIINE MOPSAIOK MPOBOJAUMOCTH JIBYHAPABJIECH-
HBIX JICUCTBUH.

KauyecTBo (pyHKIHMOHAIBHOE) — COCTOSHHE YCTOMYHMBOM MOBTOPSEMOCTHU
CBOMCTB OOBEKTA, ONMPEAEISIEMbIX B I1€JIOM KBAHTOBAHHOW B3aMMOCBSI3bIO HIIU
MEPOU «30JIOTOTO OTHOIIEHUS» MEXAY ero BHy n BHe nosen.

80 «MppanMoHaIEHOCTE - 3TO GoJee 00LIee TIOHATHE, YEM «TPAHCIIEHICHTATEHOCTE.
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KBaHT BpeMeHM — 3TO NPHUPOJHBIA KBaHT IWKIA ((ppakKTanma BPEMCHH),
oGOpMIISIONMINK KaK BapHaHT BCIO COpPa3MEpPHYIO royiorpauuecKyro ImaHopamy
COOBITHH.

KBanT nmpupoanbiii — [0T zam. quantum - CKOJIbKO| MOPIIMOHHASI UPPAIIUO-
HaJbHas (pU3nMUecKas BeJIMYMHA, DKBUBAJICHTHAS «30JI0TOMY OTHOIIECHHUIOY», PaB-
Has KOJWYECTBY HEOOXOJMMOM W JIOCTATOYHOM, ONMTHUMAJIbLHONW U YCTOMYHMBOM
JHEPruM, KOTOPasi MOKET CAMOCTOSTENBHO CYIIECTBOBATh, CTATh MOIVIOMIEHHON
WJIN CTaTh OTJJAHHOM CUCTEMOM B OTJCIBHOM aKTe €€ M3MCHCHMSI.

KBaHT npocrpancTBa (JI0roc) — 3TO NMPUPOAHBIA KBaHT 3Hepruu ((pakran
€IMHUYHOTO TOJIA MIPOCTPAHCTBRA), OhopmIIsitouii 00bEM rosorpaduieckon na-
HOpPaMbl COOBITHS B BUTKE CIIUPAIIU [IUKIOM(KBAHTOM) BPEMEHHU.

KBaHTOBasi MexaHMKa — 3TO HAYYHOE HaIlPaBJIECHUE, ONMUCHIBAIOLIEE IBOJIIO-
[MMOHHYIO JUHAMHUKY OOBEKTOB (IMHAMUKY COJEpKaHusl (GOPMBI, B OTJIMYUE OT
KJIACCUYECKON MEXaHUKH, OMUChIBAIONIECH (OpMy COEepKaHuUs ), MPOUCXOSIIYIO
BO BPEMEHU, HAIMIPABJICHHYIO HAa JIOCTUKEHUE PABHOBECHS ITyTEM M3MEHEHHUS OJI-
HUX NIapaMEeTPOB 3a CUET U3MEHEHUS APYTUX Yepe3 MPU3MY PEKYPCHUH.

KBaHTOBasi Teopusi — COBpEeMEHHas! LIEJIOCTHAsI KOHLEIIINS €CTECTBO3HAHUS
(BKJIIOYAsl KJIACCUYECKYIO TEOPHIO), OTpaXkarollasi MpaKkTUUYECKOe U TeopeTHYe-
cKO€e 000CHOBAHHUE BOJIIOIMH U HHBOMIIOIMH BceX 00beKTOB [Ipupoabl Ha ocHOBE
KBaHTOBOU pekypcuu «30», HE3aBUCUMO OT TOT0, BEJIHMKa cucTeMa (U3NYECKO
pPEAIBHOCTH MJIN MaJla.

KBaHTOBBIl 0OpeoJ1 (KBaHTOBOE Taji0) — «TOHKOMATEPHAIBHOE» KBAHTOBOE
OKpYy>KE€HHE, OKalMistolee JIFoOble MaTepUaIbHBIE TENA, YTO MOXKET paccMaTpu-
BaTbCsl KaK CIOMCTAsl MOJeBas aypa (BUIMMas 4acTh FOJOrpaMMbl) OObEKTa.

KBatepHuoH (ot zam. quaterni — mo 4ersipe) 0000MEHHOE TOHSITHE UPPAIIH-
OHAJILHO-KOMIUIEKCHOTO YHMCIIA, TTO3BOJISIONICE OMUCATh C BHICOKMM MPUOIIIKE-
HHEM B3aMMOJICHCTBUS JBYX TOJISPHBIX OOBEKTOB ¢ MHUMBIMU BHY U JeHCTBH-
TENLHBIME BHE MOJISIMHU, 17151 KOTOPBIX CIIPAaBEUIMBbI BCE OCHOBHBIC 3aKOHBI JICHi-
CTBUH (KpOME 3aKOHA KOMMYTAaTHBHOCTH YMHOCHUS ), /1€ IPUPOHBINA IIPHHITHIT
WX TApMOHM3ALUU peanusyercs yepes «30».

KKK (kauecTBEHHO-KOJMYECTBEHHOE KBAHTOBAHKE) — 3TO MPOLECC YKIAAKU
Bcex ypoBHel [Ipuposl (BUIUMBIX M HEBUIUMBIX 00BEKTOB — (POPM, CMBICIIOB,
MOHSTUM. ..) B COCTOSTHUE TAPMOHUU B «30JI0TOM OTHOIIEHUW.

Kiaccnueckasi MexaHuKa — 5TO Hay4yHOE HaIlpaBJIeHHE, ONMHCHIBAIOLIEE U~
HaMUKY OOBEKTOB (IMHAMUKY (DOPMBI COIepkKaHUsl, a HEe coaepx aHusi GopMmbl),
MIPOUCXOSIIIUX BO BPEMEHH, HAIIPABJICHHYIO Ha JIOCTUKEHUE PABHOBECHS ITyTEM
M3MEHEHMS OJIHUX MapaMeTpoB 3a CYET U3MEHEHHUsI IPYTUX 0€3 peKypcuu Ha oc-
HOBE LIEJIOCTHOCTH.

Kunacrep® (anrn. cluster — ckomienne) — KBaHTOBAHHOE, yCTOWYMBOE U OII-
TUMaJIbHOE, caMO OOHOBJsIoNmeecs oOneauHeHue 3meMeHToB cpenbl EEE B

81 KoanepsaTsl (pooOpasbl KIETOYHBIX (OPM) ABISAIOTCS OPraHUYECKUMH KIIACTEPAMH.
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O0OBEKT B COOTBETCTBUU C 3aKOHOM «30JIOTOTO OTHOIICHUS» (B TOM YHUCIE, C 3a-
KOHOM ABOTaJipo), 4TO MO3BOJISIET PacCMAaTPUBATh €ro Kak CaMOCTOSITEIbHYIO
CTPYKTYpHO-(YHKIIMOHATBHYI0 enuHuIly cpenbl EEE.

KorepeHTHOCTb — SIBJIEHHE COTJIaCOBAaHHOTO (CMHXPOHHOI'0) MPOTEKaHUSI BO
BPEMEHHU KOJIEOATEIbHBIX MPOIECCOB, XapaKTEPUIYIONIUXCS COXPAaHEHHUEM pa3-
HOCTH (a3, WK puTMa KOJIEOAHHI 110 CTPOTO ONpPEeTEHHOMY 3aKOHY .

KosuyecTBeHHO-KaueCTBEHHbIH MepPexo/] — TO BCEOOITHI 3aKOH CKauK000-
Pa3HOTO Pa3BUTHUS MPUPOJIbI, MPEICTABISIONIUN COOOM Mpolecc KOJIUYECTBEH-
HOTO HAaKOIUICHUS M CKauKooOpa3HOro Mepexoja B HOBOE KBAHTOBAaHHOE Kaue-
CTBO CPEJBI I10 3aKOHY COOTBETCTBYIOIIETO «30JI0TOIO OTHOLLIEHUS.

KoumnuecTBO — yncioBas KaTeropusi, sIBJSIONIAsCA SKBUBAICHTOM 1[EJTIOCTHOTO
00BEKTa U BBIpAXKAIOIIAsi COOTBETCTBUE (a€KBATHOCTh) KBAHTOBAHHOU (hOPMHBI
00BEKTa U yCTOMYMBOM TOBTOPSIEMOCTH €ro CBOMCTBA (€ro KauecTBa).

KoJssiekTuBHOE O0ecco3HaTEIbHOE — 3TO CO3HAHUSI BTOPUYHON MaTepUH, BO3-
HUKAIOIIEe Mocie OCCCTPYKTYPHOTO COCTOSIHUSI 0OBbEKTOB, TOJIYUYEHHOE C Taje-
HHUEM DHEPTUH, KOTJIa BO3HUKAET HEOOXOIUMOCTh B KOJIJIEKTUBHOM JICHCTBUHU Ha
OCHOBE CJIyYalHBIX CBS3€H OOJIBIIIOr0 YKCIIa 3JIEMEHTOB.

KoMmiieMeHTapHOCTh — OJIHO3HAYHOE B3aMMHOE COOTBETCTBUE B CTPOCHUU
JIByX OOBEKTOB IIPU UX «CUHTETUUECKOM CIIapUBAHUM» U (HOPMHUPOBAHUH HOBOTO,
OTpaKaroUIee ONTUMAJIBHOE U YCTOMYMBOE paBHOBECHE B «30» Mexay nx Bay n
BHe nonsiMu B Kpyry MOJIHOM CTPYKTYpPbI, KOTOPBIE MOAXOJAT APYT APYry Kak
KJIIOU K 3aMKY, IIPEJICTaBIIsAA COOOM rapMOHUYHYIO CUCTEMY OOBEKTOB.

KonBekums — KBAaHTOBAHHBIN MPOLECC BBIPABHUBAHUS MACC YHEPTUU B KPYTO-
BOM OOMEHE MEXIy LIEHTPOM U Nepudepueil, rae pa3HaThes «OACSTHUS» B CIOU-
CTOM IOJIIPHOM CpeJie MO IUIOTHOCTH, TEMIIEPATYPE U 3apsay HOJIIPHOTO BeEIle-
CTBA.

KonBeprenmus (ot yat. CONVErgo — «COMMKA0») — €CTh «M3HAHKA» JTUBEP-
TEeHIUU COIJIaCHO CONPSKEHHOMN dbopmyie «KoHBepreHuda =
—/JluBepreHuus ~ 1y, npeacTaBnsomas co00i 4acTh KOHBEKIMHU, TO €CTh HPO-
IIECC CTATUBAHUS HEIOCTAIONICH YHEPTUU 00BEKTa 10 CUIIOBBIM JIUHUSAM cep u3
BHe mmonst K HeHTpy Macc pa3pexEHHOCTH, Ty1a, T/Ie CTYCTHUBIIIASICS SHEPTHS pac-
CEUBACTCS B BUJIC TUBEPICHITUH.

KoncranTa (oT nar. constans — MoCTOSTHHBIN, HEU3MEHEHHbIN) — HEKOTOpas
dbyHaaMeHTalIbHAs pallMOHaIbHAs, 11eJ1as WK UppalMoHalbHas BeIMYruHa (Mepa)
[Tpupoasl, kBaHTOBaHHAs BEYHOCTEIO.

KoHnTakTHOE B3aumMoeiicTBHe — 3TO JUIOIbHBIN (B OTJIWYKE OT JUIIOJb-/IH-
MOJIBHOTO) BUJ| €CTECTBEHHOTO YCTOMYMBOIO Y ONTUMAJIBHOIO B3aUMOJIEUCTBUS
(B paMKax 3aKOHA ¥ MEPBI «30JI0TOT0 OTHOLIECHHS» ) MEXKTY IBYMs IIOJIFOCAMH OJ1-
HOTO 00beKTa, 0(pOPMIICHHBIMH B Bujie BHy 1 BHe momisipHbIX SHEpPruii, BIOKEH-
HBIX JIpYT B Ipyra B BUJIE MTOJIEBOM CTOSYEN BOJIHBI.
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KonTunyym™m (om nam. continuum — HenpepvigHoe) — 3TO0 €AUHUYHBIN Uppa-
1MoHaabHbIN KBaHT cpeabl EEE, kBanToBaHHbBINM BeuHocThl0, conepikamumii 6ec-
KOHEYHOE HEMPEPHIBHO KBAHTOBAHHOE IOJIE BAPUAHTOB Kauye€CTBEHHO-KOJIWYE-
CTBEHHBIX JeUcTBUTENbHBIX [IB-x coOwiTHii. Hampumep, KOHTHHYYM KOJIHYE-
CTBEHHO MMEET MHOYKECTBO KBAHTOBAHHBIX JECHCTBUTEIBHBIX U MHUMbBIX YHUCEN,
XapaKTepU3yIOIINX COOTBETCTBEHHO BHe u BHy mosne o6bekTa, Habop MOBTOPSI-
IOIIKUXCS AITOPUTMOB, BEIPaKEHHBIN yepe3 ApoOb U Jp.

KoHTHHYYMepHBI KOHTHHYYM — 3TO OECKOHEYHOE IM0JIe (MHOKECTBO) KBaH-
TOBaHHBIX BEYHOCTHIO KOHTHHYYMOB B KBAHTOBAHHOM KOHTHUHYYME.

KoHTyp-TOp NpUPOAHBbIN — 3TO 3aMKHYTas Ha ce0sl MOTyOTKPHITast O0HEKTUB-
Has JKuBas OOBEKTHBHAas CHCTEMa OOMEHa, MpeacTaBisonias coOOM WHIYK-
TUBHO-€EMKOCTHON HAKOMUTENb 3HEPTUH U (uibTpanuu coosituii OM. OH ciy-
Kalui U1 npuéMa, nepepadboTKU U Mepeaadu SHEPTUH, I1ie BUTKH «L» uHayk-
TUBHBIX COOBITHH OQOpPMIIEHBI B CIUpalb LUKIAMH BpEMEHM t2 =
2nXx2nY xZxL, 00pa3yst coOCTBeHHOE TOpCUOHHOE, BHY 1 BHe BuxpeBoe mosie,
oOecreunBarolee KojaedaTeIbHbIN MPOLIECC B OOBEKTE.

KopnyckyJsipHO-BOJTHOBOW AyajiM3M — TPHHIMI CYIICCTBOBAHUS JBOM-
CTBEHHOM IIPUPOJIBI BCEX 00BEKTOB®, 3aKIII0UarOMIMIACs B TOM, UTO 1060 00BEKT
MIPE/ICTABIIAET COOOM CTOSUYIO BOJIHY (KOPITYCKYJTy) C HEOTPAaHUYCHHBIM MHOMKeE-
CTBOM 00BEKTOB, r7ie X BHy 1 BHe momst ypaBHOBeIIeHbI Mexay coboit «30» u
00J1a1at0T BOJIHOBBIMU CBOMCTBaMU NU(Ppakiiuu, Oyaydu criocoOOHbIe MPUHUMATD
BU/JI OCTYIIEH BOJIHBI PU PACXOKICHUH IIEHTPOB MACC UX IMOJIEH.

Kocmosorus — HayyHoe HalnpaBlieHUE, U3ydaroliee pa3Butue Mupa kak 1enoe
SABJICHUE C TOUKHU 3PEHHS YUCHHS O PUPOJHOM MHTEIICKTE.

Kpyrosoii 3Heprerudeckuii 00MeH — CM. KaHaJIbHbI KPYTOBOPOT.

KyOuT(KkBaHTOBAHHBII TreoOMeTPHU4YECKHIl OUT) —KBAaHTOBaHHAs Mepa
TpaHcopMaliu MaTepuu, paBHas 1mecToi yactu 1, wiu 0,52359...equuuil.

JIMYHOCTB — ’TO MOHAPXUYECKH YIIOPSAOUECHHAS! CTPYKTYpa AyXOBHBIX aKTOB,
KOTOpast MPEACTABISIET COO0M YHUKAIBHYIO WHIUBUIYIBHYIO CAMOKOHIICHTpPA-
LUIO0 e0UH020 OECKOHEYHOTO 0yXd, B KOTOPOM KOPEHHUTHCS CYLIHOCTHAsI CTPYK-
Typa obvexkmusrozo mupa (onpezaenenue M. lllenepa uz «dunocodpckoe Mupo-
BO33PEHUEY ).

Jlorema — »T0 JIOTHYECKOE YMO3AKITIOUEHUE, YTOUHSIONIEE CTPYKTYPHBIC CBSI3H
U CIIOCOOCTBYIOIIIEE OoJiee TIIyOOKOMY MOHUMAaHUIO TIpeaMeETa.

82 Ipencrapnenne MIOTHOTO OOBEKTA B BUJE CTOSUEH BONHBI 3aTPYIHEHO H3-32 Mephl HEOJI-
HOpoJHOCTH ero By u Bue noneii. Mepapxust 00bekTa KBaHTOBaHA KPUTEPUEM YCTOHUNBO-
CTH U ONITUMAJILHOCTH B IIPOIIECCE €ro CylLecTBOBaHMs. YeM OoJiblile KBAaHTOBaHHAs Mepa
IUIOTHOCTU BHY mosist 00bekTa, TeM yxe ero BHe KopHeBast cucTeMa, a 3HaYUT U HEBUMMA
npubopamu. OTcroa pa3Hoe U HEOJTHO3HAYHOE IPECTaBIECHUE SHEPTHil B MAaKpOMUpe
(E=mv?/2) u muxkpomupe (E = mc?).
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Jlorapugm- BenmurHa paBHAs YUCITY DJIEMEHTOB, U3 KOTOPBIX MOJyYaeM MaK-
CHMAJIbHO BO3MOYKHOE YHCJIO COCTOSHHH C ONPEAcHEHHBIM OCHOBaHHUEM
Log,=1la.

Jloruka — HOpMaTHBHAs Hayka o (hopmax, MeToJIaX M 3aKOHaX MHTEJUICKTY-
aJIbHOM IT03HABATEIILHOU JIEITEJILHOCTH.

Jloroc(ot rped. A0Yyog —«IpUHIHIT)) — 3TO Jorapudmudeckas mepa Log,,
Kak oOpaTHas BeJM4rHa JTF000T0 OCHOBaHMA1/a, TO ecTh Ta Mepa, KOTOpOoi obec-
TIeYMBACTCS IEIOCTHOCTh OcHOBaHus Log,= l/a, u koTopas criocoOHa pa3MHO-
XKaThCsl BpEMEHEM. JTO OCHOBA MO3BOJISIONIAS] CTPOUTH XOJOIHBIA CHHTE3 U TO-
MeOCTa3 Ha OCHOBE aJINTUBHO-MYJIbTUILUIMKATUBHOTO onieparopa. « BHavasne Obi1
Jloroc. Jloroc 6s11 y bora. 1 Jloroc 06611 boromy».

JI1000Bb — TMHAMUYECKOE PABHOBECHE «30JIOTOTO OTHOILIECHHS», CIIOCOOHOE
OTKJIMKAThCA Ha MOJO0OHOE 3aXBATHIBAIOIIEE YYBCTBO, MOJIAPHOE JOMOJIHEHHUE U
nojo0ue pe3oHaHca MeXIy nojarocamu uian Bay u Bue mossimu.

Macca — ecTh YIUIOTHEHHBIN IIUKIAMU BpEMEHU 00BEM COOBITHI (3apsioB),
r7ie CyMMa TOJISIPHBIX 3apsiioB SHEPTHHM KBAHTOBAaHHBIX coObITUH cpenbl EEE
B351Ta MO a0COJIFOTHON BEJIMYMHE.

KBanToBaHHasi Mepa — 3TO MOKa3aTeNb 3aps/ia HAKOIUICHHOW KBaHTOBAHHOM
HHEPTUU WU MOTEHIMAN pa3HOCTU MexXly BHy u Bue nmonem oObekTa, xapakre-
pU3YIOIINK Maccy 00bEKTa JAHHOTO YPOBHS UEPAPXUU.

Marepusi — 3T0 TpaHH MEKly KBAHTOBAaHHBIMHU ITOTEHIHAIaMu BHe n BHy no-
Jeil 0OBEKTOB, CBSI3AHHBIX KOHTAKTHBIM B3aUMOJIEMCTBHEM HAa BCEX YPOBHSX
UEPAPXHH, YXOAAIIUX B HUPPAIMOHAIBHOCTh K (ZebTa) O-(PYyHKIMH HEOBITHA,
IIPEICTABIIIONINX TKaHb, U3 KOTOPOM CTPOUTCS PEAIIBHOCTD, TO €CTh BCE Pa3HO-
oOpaszue popm 3HEpruu (00HEKTOB) B BUIUMOM U HEBUIUMOM MHUPE.

MeHTagbHOE TeJI0 (Mepa Beliei) — 3To YM (ClocoOHOCTh MBICIINATB) U Pazym
(cmocoOHOCTh 00001IATh), KOTOPBIE: OTIUYAIOT OCOOYIO CETEBYIO CTPYKTYPY Ue-
JIOBEKa KaK BUJ OT APYIUX MNPEIbIIYIIMX W MOCIEAYOUIMX CTYIIEHEH 3BOJIOLHNH
Ha [JTAHETE; I03BOJISIIOT BOCIPUHUMATh OKPY>KAKOIIUI MUD YepEe3 AUana3oH MbIC-
7eo0pa3oB, MPEICTaBISIONINA BCEOOBEMITIONINM TTPUHITUT, UCXOJHBIA CIEKTP
pa3MepoB 3JIEMEHTOB, IMPOrpaMMUpPYs YCTOMYMBOE M ONTHMAJIBHOE KayeCTBO
KHU3HU U CyJIb0Y, 00ecreurBatoINii MOPSIOK BO BCEM, OPTaHU3aTOP JKU3HHU, KO-
OpAMHATOpP MPOLIECCOB, PaCIpeNEIUTENb S3HEPrui. BHY ckeneT nuHAuBUIa — Kpu-
CTaJJ MUPOBO33peHMs, U BHe oprannszatop no ux npuMeHeHnto. OHO HeHusme-
PUMO YCKOPSIET 3BOJIIOLMIO OOBEKTa, €ro SI3bIK MEHTAJbHOTO OTOOpa)KeHUs
YKU3HU, TTO3BOJISIFOLIUI TOATOTOBUTH YEJIOBEKa K TpaHC(HOpPME B KOCMUYECKOE CY-
IIECTBO.

MecTo u BpeMsl pOKI€HHS — 3TO POJIOBAs OCHOBA, MO0 KOTOPOM KaXKIbIid 00b-
ekT nosrydaet ot Adcomrora (IIpupoasl) 3apsia cBoero ObITHsI (HOCTAIBIUIO) KaK
BECTh, @ C 3TOM BECTHIO — U CPOJHYIO 3TOMY MECTY U BpeMEHH Mpo(dhecCHoHalb-
HYI0 TIporpaMMmy C 3aJlaHHbIM JHEPreTUYeCKMM ¢  HMHQOPMalUOHHBIM
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IIOTCHIOHMAJIOM (FOHOFpaMMOfI), AOCTATOYHBIM AJIA PACKPBITUA IIPCIHASHAYCHUA,
CMBICJIA YKU3HU U 00eCIICUCHHUS CUACTh.

MupoBo33peHre — COBOKYNHOCTb MBbICIEH, 00pa3oB, B3IJISA0B, OLEHOK,
MIPUHIIUAIIOB, OMPEIEIIONINX camoe o0lee BUIEHUE U TpeAcTaBieHue Mupa.

MuponoHuMaHue — 3TO JOTHYECKU HEMTPOTUBOPEUMBOE MUPOBO33pEHUE 00b-
€KTa B CUCTEME MPUYUHHO-CJIEICTBEHHBIX CBSA3€H, MPOBEPEHHOE €ro JMYHBIM
OMBITOM CPEJIM BO3MOKHBIX BAPUAHTOB.

Mo3r — 3T0 ceTeBoil 00bEKTUBHBIN HeHpoaBTOMAT (CETh CeTel), BBHIMOIHEH-
Hbiii [Ipupoaoit Ha MppalMOHATIBHOW OCHOBE, MCIIOJIHSIONINN MPpodheCcCHOHAb-
HYI0 QYHKIMIO YIIPaBICHUS 00BEKTOM Ha OCHOBE 00001IeHHs nHpopMaIuu, 3a-
IUCAaHHOU B CO-LIEHTPAX Ka)JOTO 3JIEMEHTA OpraHu3Ma, OpraHu3alnu, pacKphbl-
BaeMON OOBEKTOM C 3aJIEpKKON B HACTOAIIEM, KOTOpasi CYyIIECTBYET B pamMKax
TUCTEpEe3rca BPEMEHHU MEXIY MPOIUIBIM U OYyIIHM.

MoHana — nmoTeHIUaNbHAS eIUHKIIA HEObITHA AOcomroTa (uaeaibHas abco-
JIIOTHO MyCTas TOJITHOTa MHUMOM pacrakoBku eauHuIlbl cpeasl EEE), urparorias
POJIb HECYIIICH aHTEHHBI JJIS MOJIIPU3AIliY €IMHULIBI B TFOOOM 00BEKTE, KOTOpas
MaTeMaTHYECKH YCIOBHO OIMUCHIBACTCS UPPALMOHAIBHOU (DOPMYIIOH «30JI0TOTO
OTHOIIICHHS» U COOTBETCTBYET JieNIbTa-(PyHKIIMH, BhIpaxas coOoil abCo0THOE
HEYTO, U UMEET KOJNYECTBCHHBIN CHMBOJI € JUHHMIIEI.

Mopaab - npaBuia HpaBcTBeHHOCTH B Ilpupoae, a Takke cama HpaBCTBCH-
HOCTh WJIH JIOTHYECKHM, MIOYYUTEIbHBIN BBIBOJ M3 3aKOHOB KBaHTOBaHMS IIpu-
PO/IbI, MO3BOJIAIOMIMKN 00bekTaM [Ipupobl KUTH B MUpE.

MyapocTh — BCEOXBATHIBAIOIIEE MMPOIIECCyATbHOS 3HAHUE U TIOHUMAaHHUE, O/l-
HOBPEMEHHO TPOIYIIEHHOE Yepe3 ceOs U CBs3YIOIIee B ceOe TOTUYecKoe U 00-
pa3Hoe MpeIcTaBiIcHue, 00JeYEHHOE BO BCEOXBATHIBAIOTYIO MBICI.

MyJabTHIVIMKATHBHBIA NPUHIMI — CYThb B3aUMHOIO IPOHUKHOBEHUS
(YMHOXEHUE) aAIUTUBHO HAKOTUICHHBIX BPEeMEHEeM COCTOSHUN (PYHKIIMOHUPO-
BAHUS JIEMEHTOB CUCTEMBI U 3@ CUET MOBTOPSAEMOCTH IIPEBPALIACTCS CTENIEHHYIO
dbopmy aganTaiuu B BUJE TOMEOCTa3a.

MyTauus (npeodpaxkeHue) — CTOMKOE U3MEHEHHUE HACIIEICTBEHHBIX CTPYKTYP
(T€HOB, XpOMOCOM), BO3HHUKIIIEE €CTECTBEHHBIM MYTEM aJITATUBHOTO HAKOTIJICHHUS
U MYJIbTHILIMKATHUBHOTO MTPe0Opa3oBaHus COOBITHI B )KM3HU MPUPOJIHOTO (OHO)
00BeKTa, KaK pe3yJIbTaT Mmepexoa >KeHCKoro Buaa ¢hopMbl «30» B MYKCKOM BU]T
1 Ha000POT (BBIBEPT €€ HA M3HAHKY). OTKIIOHEHUE OT MTOI00HOM MyTaIlUU — T'eH-
Hasi Moau(UKaIKs BeAET K TOCTETICHHOMN JIeTpajiallii HECOTIIaCOBaHHBIX ¢ abCo-
JIOTHBIM TIPUHITUTIOM 3BOJIONNUN 00beKTOB Mupa.

MbpIC/Ib — 3TO YYBCTBEHHBIH 00pa3, 0pOpMIICHHBIH CJI0BaMU (CHMBOJIaMH) B
MIOHSITHE.

HacsenctBeHHOCTB —3TO CIIOCOOHOCTh OOBEKTOB MEpeIaBaTh MOTOMCTBY HC-
TOPUYECKHUE MPU3HAKKA U OCOOCHHOCTH CBOETO pa3BUTHsI B ipocTpancTBe OM (1o
MECTY U BpEMEHH, 110 00pa3y U nmo 10010 AOGCOII0Ta) U OJTHOBPEMEHHO HETIPOU3-
BOJIBHO MHOYXHTb UX TIOJISIPHBIE COCTOSIHUS B «30JIOTOM OTHOIIIEHUY JJIsI IBOJIIO-
1y ce0e moJ00HBIX.
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Hauvano — 310 cocrosiHue abCOIIOTHOM IMYyCTOM MOJHOTHI, MaTEMaTUYECKU
ompejeNsieMoe, Kak KOpeHb OECKOHEUHOM CTENEHU U3 aKTyallbHOM 0€CKOHEUYHO-
CTH, IO3BOJISIOIIEE MBICIICHHO CBECTU BCE pa3Mephl Bcex 00bekToB Mupa k Enu-
HUILIE, HAYMHAs C KOTOPOM €€ CcaMONpOU3BOJIbHAS MOJSPU3ALMSA U JICJIICHUE,
YIPaBJISIEMbIE 3aKOHOM «30JI0TOTO OTHOIICHMS», MPUBOAIT K (HOPMUPOBAHUIO
ObITHITHOM Hepapxuu 00beKkTOB cpeaibl EEE u k ux rapmoHuu.

HeObITHE — 5TO YacTHBIN ciIy4ail 0€300bEKTHONW OJHOPOAHON Cpeabl OBITHS
(Hy7eBOro BpeMEHH) ¢ MaKCUMaJIbHON CTETIEHbIO HEYCTOMYNBOCTH, MaTeMaTHUe-
CKH COOTBETCTBYIONTUHN & — (DYHKIIMH, CO CBOMCTBAMU MOHAJIBI; CIIOCOOHOM TPH-
HSTh Ha CBOI0 OECKOHEYHYIO HECYIIYIO YacTOTy C HYJIEBOM aMIUIUTYI0N BHy u
Bue cyocmanyuro 6vimus, okavimnsan coboii o6vekmul gcex nociedyrouux Gopm
OBITHS Ha BCEX YPOBHSIX HEPAPXHH; YTO BhI3bIBAET (ppazy Apucrotens: «IIpupoaa
HE TEPIIUT ITyCTOTHI».

HersuTponusi — 370 mpouecc 3a4aTus U HapacTaHUs YHOPSIOYEHHOCTU CO-
[EHTPOB CUCTEMBI, HAXOSIICHCS B CTaIuu pa3BUTHs coObITUit OM B BHIe 00b-
€MHOTO0 3apsia (Macchl), y KOTOPOM IIPH POXKIAECHUHU 3a/1aH MOTEHINAM, TOCTATOY-
HBIN 1151 €€ CO3pEBaHMs U CAMOBOCIIPOU3BOICTBA.

HeiipoaBToMaTr— 110000 XMBOM OOBEKT, CIIOCOOHBIM ACHHXPOHHO pearupo-
BaTh Ha BXOJISAIINE CUTHAJIBI, U3MEHSTh CBOE COCTOSTHUE OOMEHA B IIpoliecce B3a-
MMOJICHCTBUS U Pa3BUTHUS U BbIJIaBaTh BBIXOJIHBIC CUTHAJIBI CBOECH IBOJIIOLIUH.

HeiiTpon — HellTpanbHas 3J1IeMEHTapHas YaCTULA-BOJIHA (HECTaOUIIbHAS B CBO-
00JTHOM COCTOSIHUU, HO CTaOWIIbHAA B SiApax aTOMOB) CO CIIMHOM 2 M Maccoil Ha
AJIEKTPOH OOJIbIIIE TPOTOHA, OTHOCSIIASICS K OaprOHaM.

Hecymas cpena (HeObITHE) — 3TO HEHTpaIbHas HEYCTOWYMBAS CpeJia, CIIOCO0-
Hasl K MOJIIpU3alMY Ha UHAYKTUBHOW WJIM TPABUTAIIMOHHON OCHOBE.

HeypaBHoBellleHHOE HEPABEHCTBO — MAaTEMAaTHUECKOE ONMMCAHUE JIBHIKCHHUS,
HM3MEHEHHUSI, CoJIepKaIlee JyX SHEPTUU TN SHEPTHIO AyXa.

HpaBcTBeHHOCTD - TPUPOJIHBIC MPABHIIA, OTIPEICIISIONTNE TTOBECHUE, TYXOB-
HBIC M JIYIICBHBIC Ka4eCTBA, HCOOXOIUMBIE JTFOOOMY OOBEKTY, BKIIOUEHHOMY B
coo0111ecTBO cede MOoJ0OHBIX, KOTOphbIe 00€CTIEYMBAIOT TAPMOHUYHOE COCYIIIE-
CTBOBaHHE BCEX 0OBEKTOB KU3HHU BO BeelleHHOI.

Hyab — 310 cumBout iousTus «IloJiHoi mycToThD» (cTpoka 9 Tabi. 4.4).

Oo6pa3 — 510 acconmaruBHas KKK romorpamma orpaxkenus peasibHoctt OM B
CO3HAHUU 00BEKTa Ha YPOBHE €ro OUIYIIEHHUS, BOCIIPUATHUS, IPEACTABICHUS, BO-
oOpakeHus1, MBIIIJICHUS, CY>KJICHUS U YMO3AKJIIOUEHHUS O CYIIECTBOBAaHUH UCTOY-
HUKA.

O0beKT — NpUPOAHBIA MPOCTPAHCTBEHHO-BPEMEHHOM CIIOMCTHIA KBaHT Ma-
MsTH, criocoOnbi posiBisaTh KKK cBolicTBa nmpeamerta, mpoiiecca u IBICHUS, TIe
ux Bue u Bay nons chopmupoBaHbsl B CO-IIEHTPE «30J0THIM OTHOLICHHEM) T10
obOpazy u mogobuto OM mo MecTy M BPEMEHHM HMX HHAYKTUBHOIO 3auyaTus,
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POKICHUS U TPeObIBaHMs, HA KOTOPBIC HAIIPABIIEHA MIPEIMETHO-TTPAKTHIECKAs 1
N03HaBaTebHas JeATeIbHOCTh cyobekTa (Habmoparens)®,

OnHopoaHasi cpea — 3T0 COOOpHAsi HEYCTOMYHBAs COBOKYITHOCTh OOBEKTOB
Enunoro EpmnctBa EnuHuil, mapameTpbl KOTOPOM CIIOCOOHBI K JIallbHEHINICH
TpaHc(opMaryu U KBAaHTOBAHHMIO HA OCHOBE TATOTEHUS M (PopMOOOpa3zoBaHUs B
«30», cMEHSs LIEJIOCTHYIO U CaMOJIOCTAaTOYHYIO OJTHOPOJHOCTh COJEPKAHUS U
dbopMy eIMHUIT Ha HEOJHOPOTHOCTH MO CTPOSHUIO WHANBUIYAJTLHON HWCTOPHH,
3aBUCHMOU OT MECTA U BPEMEHHU.

OKpy:KHOCTb— 3aMKHYTAasl JIMHUS, BCE TOYKH KOTOPON PABHOYNAJICHBI OT LICH-
Tpa.

OxraBa (0T JaT. octava «BockMas») — mnpuponabid [1B-it unrepBanl0/2-i
CUCTEMBbI, OTJINYAIOUIUICS OT MPEAbIAYIIETo U MOCIEAYIOUIEro MHTEpBala Ha 10-
PS/IOK, B KOTOPOM Ha KaXJI0OM YPOBHE HepapXun OOBEKTHI peain3yroT 8-MHU CTy-
MIEHYATHIN TPYIIIIOBOM CIIEKTP YACTOT KBAHTOBAHHBIX ONTHMAJIbHBIX YCTOWYHBBIX
¢$bopM, BOCTIpUHIMAEMBIX KaK TTOBTOPEHHE (HOPM YETHIPEX MOJSPHBIX (a3.

OpToronajibHo TaHreHunadabuble CHJbl (OTC) — 3TO BBIHYX/ICHHBIE CUJIBI,
SBJIAIOIINECS CIEACTBUEM JIEUCTBUS LIEHTPOCTPEMUTEIBHBIX LEHTPOOESKHBIX
CHUJI, KOTOPBIE, B CBOIO OYEPE/b, BBI3BIBAIOT CIUH (11€1€c000pa3Hble THPOCKONH-
YECKHUE CUJIbI) B COOTBETCTBUU C IIPABUIIOM OypaBurKa (BUHTA).

OpTOroHaABLHOCTH — 3TO CBOMCTBO JIByX WJIM TPEX MPPALUMOHAJIBHBIX B3a-
MMHO TEPHEHIUKYISPHBIX Map MOJIPHBIX KOMIUIEKCHBIX BEIWYWH, MO3BOJISIO-
1ee aJAUTUBHO WJIM KOHTEKCTHO JOTMOJIHATh APYT APYra 10 UETOCTHOW CUCTEMBI.

Oco3HaBaHHe — 3TO ATOPUTMHUYECKUN ITPOLECC BOCIIPUATHS IEHCTBUTEIBHO-
cti OM npupoHbIMU 00BEKTaMU, TPUBOASIINN UX K (POPMUPOBAHUIO OOIIIETO
3HaHMS 0 caMux cebe u 060 OM Kak 0 IIEJTIOCTHOM SIBJICHUH.

OCO03HAHHOCTB — 3TO CBOMCTBO KHBOM MaTepuu (JIF0OOTO 00BHEKTA) SABISATHCS
HOCHUTEJIEM CO3HaHMSI.

OT160p (BHIOOP) — €CTECTBEHHBIN MPUCIIOCOOUTEIBHBIN MTPOIIECC BOCIIPOU3BE-
JIEHUSI B IPUPOTHOM OOBEKTE COCTOSHUSA AOCOIIOTA, OCYIIECTBISIEMbIN Ha OC-
HOBE OIlepaTopoB otoopa (=, #, >,<, &, =, 2, <> T3, o Ju JIp.) maJicHUE B
YCTOMYMBOE U ONTUMaIbHOE coCTOsiHUE «30», MpeIoCTaBIIsIoNIEe, B OCHOBHOM
YEJIOBEKY, CBOOO Iy BEIOOpA MEXKy aOCOMIOTHBIMU IIEHHOCTSAMHU (3KUTh) U OTHO-
CUTEIbHBIMU LICHHOCTSIMU (KaK KUTh).

IlageHue B paBHOBeCHe— OTO CIIOCOO TMOJOOHBIX OOBEKTOB KOHIICHTPHPO-
BaTbCs, TPYNIUPOBATHECA B OoJiee ycTOoWUuBbIN Kiactep namsatu «30» B CBOEM
o0BeaMHEHHOM MpOoCcTpaHcTBe, B cpene EEE.

IMamsTh — 3TO ceTeBas CTPYKTypa MOJSPHBIX CBsI3e, chopMupoBaHHas B 00b-
EKTUBHOM CpeJie, COOTBETCTBYIOIIAS Oegamu YPOBHSIM pPa3BUTHS CO3HAHUS (CTICK-
TpaJIbHOMY,  AJITOPUTMHUYECKOMY, HMEpPaAPXUUECKOMY, TEXHOJIOTMYECKOMY,

8 B kauecTBe 00BEKTa MOKET BBICTYIIATh U CaM CYOBEKT (JIMYHOCTD, COLUAILHAS IPYIIa, OOIIECTBO).
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OeCCTpYKTYpPHOMY, KOJIJIEKTUBHO-0ECCO3HATEILHOMY, COOCTBEHHO CO3HATENh-
HOMY, TT0JICO3HATEIbBHOMY U COBEPIICHHOMY ).

ITamarsp AYHIN — I1aMATh TCJIa B TOHKOMATCPHUAJIbHOM BApHUAHTC.

IMamsaTh TeJIa — 3TO 3aapXUBUPOBAHHBIA HHPOPMAIITMOHHBIN MAKET aITOPUT-
MUYECKHUX COOBITUI B BUJI€ CTOSTYMX BOJIH; BOCIIPOM3BOJIUT COIIACHO 3aKOHY «30-
JIOTOTO OTHOIICHUS» CBOM HOBBIM MH(MOPMAIMOHHBINA MakeT coobiTuil OM; crio-
coOeH mepeaBaTh €ro MO HACJIEICTBY clieAyromeil (opMe B BHAE CBOErO aHa-
JI0Ta, JIEKALIErO B OCHOBE, CO3HAHUS, IIOJCO3HAHUS U CBEPXCO3HAHUS.

IlepBasi curHajibHasi CHCTEMA — OTO CUCTEMA 0€3YCIOBHBIX 00BEKT-00BHEKT-
HBIX B3aUMOJICHCTBUIM, BhI3bIBAEMBIX WX 3apsnamu (noteHuaiamu, {IC u cnu-
HaMH), B OCHOBE KOTOPBIX JIEXKAT YCTOMYMBBIE KOHTAKTHBIE (CBsI3M) UX BHe mo-
JIEH.

IlepBoopma — 310 00BbEMHBIN 00BEKT OBITHS (CTOSYAsi BOJIHA), 0Opa30BaH-
HBIM MyTEM MOSpU3AIUU HEOBITHS B CHITy €T0 HEyCTOMYUBOCTH, UMeronuii BHe
u By nosne.

Ilepudepnuecknii Kanaja 00MeHa — 3TO MyTh JBYHANPABICHHOTO KPYTrOBOTO
HHEPreTUYecKoro ooOMeHa Mex 1y BHy mojem o0beKTa U ero oKpy>KeHHUeM Ha Tie-
pudepun CKBO3b MaTepUaIbHYIO TPaHUILy, OTJEIAIONyI0 BHY moje oObeKkTa ot
BHe, KOTOpBIl y OPraHu3MOB SBJISIETCSI HCTOUHUKOM €r0 TeTepoTpo(dHOro nmuTa-
Hus,

Ili1azma — 3TO MPUPOIHOE arperaTHOE COCTOSTHUE KBAHTOBAHHOW OJTHOPOAHOM
MOHU3UPOBAHHOMN cpejibl, 00pa3yeMoi B MpoIecce poXkAeHUsI 0eCCTPYKTYPHBIX

dbopm.

IMoaco3HaHue — 5TO 3aapXUBUPOBAHHAS AITOPUTMHUYECKAS IMaMITh TOHKOMa-
TEPUANTBHOW CTPYKTYPBHI CO3HAHWsI, HAJICNsIONas OOBEKT CBOMCTBOM aBTOMa-
TH3Ma (6e3yCI0BHO-pEeIICKTOPHOTO pearupoBaHus), 0OCCIIEUNBAIOIIAs IIPEEM-
CTBEHHOCTh MH(OPMAIIUH B PSITY TTOKOJICHUM.

IMokoii — 5TO YaCTHBIN ClTydail NBYXKEHHSI, TIPU KOTOPOM BpeMs paBHO OECKO-
HEYHOCTH, a IPOCTPAHCTBO (MPOTSKEHHOCTH) MEK Ty LIeHTpaMu Macc Bue u By
1oJIst 00BEKTa PABHO HYJIIO, YTO COOTBETCTBYET COCTOSIHUIO PAaBHOBECHSI.

IToJsie 06 beKTA — ATO MOTEHIIUAIEHOE COCTOSIHIE 00BEKTa, BO3HUKAIOIIEE B Pe-
3yJbTaTe MOJspU3aluu cpenbl HeObITHs HAa BHy n BHe wactu mo stanony OM,
XapaKTEepU3yeMOE Pa3HOCTHIO MOJIAPHBIX MOTEHIIMAJIOB U UMEIOIIEE SHEPrOvH-
dbopmarnnonnoe, IM-e (MHIYKTUBHO-EMKOCTHOE ) KBAHTOBAHHOE CTPOEHHUE, Y3Ha-
BAEMOECTIO CHJIOBBIM JIMHUSIM Y SKBUMOTEHIMATBHBIM MTOBEPXHOCTSIM.

IMonsipu3aums — 3T0 NPUPOIHBIN POLIECC CAMOOPraHU3alMKU POPMbI 00BEK-
TUBHOTO 3apsaa ¢ oOpa3oBaHUEM JBYX IOJIIOCOB B TPEX HAIPaBICHUAX, YTO

8 C »T0ii TOUKH 3peHHUs pacTeHHs, TIOTJIOMAIOIIME YIJIEKUCIIBIA Ta3 ¥ BOJY Yepe3 ycThHIa u3 BHe
Mupa (aTMochepsl) IPOSBIIAIOT TeTePOTPOPHOCTD, KaK ¥ KUBOTHBIC. OTHAKO 3TO HE UCKITIOYAET HAJIM-
YUs y HUX aBTOTpOoGHOCTH (cM. L{eHTpanbHEI KaHaa oOMeHa).
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BBI3bIBACT BCKTOPHBIC CXOXKACHHA U PACXOKACHHUA HNCHTPOB IIOJIAPHBIX MACC U
ABHIKCHUS 110/ IIGfICTBHCM pa3H006p3.3HI>IX CHII.

ITonsitTue — COBOKYIIHOCTh CYHICCTBCHHBIX OTIMYHUTCIIBHBIX IIPHU3HAKOB,
CBOMCTB M OTHOIICHUH B CUCTEMATU3UPOBAHHOM KOHTCKCTC C IPYTUMHU IIOJIAP-
HBIMH 1 OPTOT'OHAJIBHBIMHU KAaTCIOPHUAMHA OJHOTO YPOBHA BOCIIPUATHA.

IHopsinok (YnopsiA04eHHOCTh) — UCXOAHOE OHATHE TEOPUU CUCTEM, O3HAYa-
IOLIE€ TAPMOHUYHOE PACIIOJIOKEHHUE IEMEHTOB WM UX MTOCIIE0OBATEIILHOCTH BO
BPEMEHHU.

IIpana (OykBaJbHO HAa CAHCKPHUTE O3HAYAET «OKU3HBY, «JIBIXaHUE» HIIU «I10-
CTOSTHHOE JIBMKEHHE» ) — 3TO rojorpaduueckas (ToHkas) popma 3HEPrun 00beK-
ToB cpenbl EEE, nmoctynaromnas B 00bEKTHI 4epe3 CO-LEHTPHI.

IIpencraBiieHHe — BOCCO3/IaHHBIN, MMPOSIBIICHHBIA Pe3yJIbTaT MBIIIICHHS, 00-
pa3 B3aMMOCBSI3aHHBIX MPEAMETOB M SIBJICHHM, KOHIICHTPAIIUS KOTOPOIO MOXKET
BO3JICHICTBOBATh Ha OpPraHbl YyBCTB YCJIOBEKA: 3PCHUS, ClIyXa, a TaKKe BKyca,
0OOHSHUS, OCS3aHUA.

IIpuiuB U OTJIMB — BepTUKAIbHBIEC KOJIeOaHUsS YpOoBHA BHy sHepruu B 3aBu-
CUMOCTH OT BIUsIHMS BHe, onpeaenstomme ux 4acToTy CMEHBI.

IIpupona — martepuanbHO-IyXOBHas (apryMEHT-OTEpaTOpHasi) PealbHOCTh
AOcouoTa, WM €CTeCTBEHHO-OOBEKTUBHBIN pa3HOOOpa3Hbli Mup BceenenHow,
UMEIOIINA MHOTOYPOBHEBYIO TOJIIPHYIO OPTaHU3AIMIO CBOCTO Pa3BUTHA.

IIpupoanasi MaTeMaTHKAa— pa3/ell ECTECTBEHHON MaTeMAaTUKH, N3y4arOlInui
AM-e (hopmbl SHEPTUHU, BEIPAKEHHBIE YHCIIAMH U UX OTHOIICHHUSIMHU.

IIpupoaHbIii aBTOMAT — 3TO €CTECTBEHHAS PA3HOBUIHOCTh ACUHXPOHHOIO aB-
TOMAaTa, y KOTOPOr'o BXOJIHAs U BBIXOJIHAS YHEPTUs cOObBITUN MuparnocTtynaer u
U3BJIEKAETCS B IIpoliecce 0OMeHa uepe3 CO-LIEHTP U NepUu(EepHo B KaxIblii KBaH-
TOBaHHBIA MOMEHT aCHHXPOHHOI'O BPEMEHH MO KOHTPOJIEM OIlepaTopoB 0TOOPA,
WU3MEHYMBOCTH U HACJIEICTBEHHOCTHU.

IIpupoaHBII MHTEJJIEKT —TO €CTECTBEHHBIM AITOPUTMUYECKUU UPPAYUO-
HanoHvil KKK coenacosanmuwiti 0OMeH sHeprusiMu Mexty oobektamu OM Ilpu-
pobl, T11e ToTMHOM 10/2-1 cHCTEMBI OTpaXkaeT 3TO B3aUMOCHCTBHE — pacCeHBa-
HHE SHEePruu (POCT SHTPOIUH) HA UX Nepu(EpUr U BOCCO31aHue e€ (POCT HErdH-
TPOIUM) B CO-IIEHTPAX 3aHOBO B KAXKJIbI IIMKJIMYECKUIT MOMEHT BPEMEHH «3]1€Ch
U cervacy.

IIpupoaocoo0pa3sHOCTh — BCSAKAs AEATEIBHOCTh B CMBICIIE COIVIACOBAHHOCTHU
e€ ¢ TOM WM UHOM onpeeraEHHON 00beMITioNIel anropuTMukoi [Tpupoms.

IIpoxosbHast BOTHA — BOJIHA, B KOTOPOU KOJIEOaHMsI TPOUCXOAT B HaIpaBJie-
HUU €€ PaclpOCTPAHEHUS.

IIpocTpancTBO (pu3MUecKoe— COBOKYNHOCTh BHe u BHy mosnspHbIX mosen
o0BeKTa (MM ero €MKOCTh), HAKOTUICHHBIX ITUKJIaMU BPEMEHH B BHUJIE CTOSYUX
BOJTH, PACITOJIOKCHHBIX B HECYIIEeH aOCOFOTHOM ITyCTOH IMOTHOTE (B HEOBITHH).
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IIpoToH — cTaOWIBHBIN AJIEMEHTAPHBIA HYKJIOH (CTOsYas BOJHA) C Maccoil B
1836 macc 3IEKTPOHOB, C BBIXOJAHBIM «'2» M BXOJHBIM CIHUHOM «—2»,0THOCS-
nuics Kk 6aproHaM U SBJISIOMIMICS SAPOM JIETKOT0 U30TOIa BOJIOPO1a, KOTOPBIM
BXOJIUT B COCTAB aTOMHBIX SJIEP IPYTUX IJIEMEHTOB.

Hpouecc — OTO MMOCJIICAOBATCIbHAas CMCHA COCTOSIHUM O6’I>CKT8,, OIINChIBacMas
KaK oIicpanusda Had apryMCHTAMU,; HAIIPUMCP, CMCHY COCTOSIHUM MOKHO npecacra-
BUTH B BUJAC CCMHU JIy‘-IGBOﬁ npeucCCruu — OTKIIOHCHHEC OT CBOCTO IMPCAHA3HAUC-
HHA.

IIpsimoe BuaeHue — CIOCOOHOCTh OOBEKTA pa3auvaTh IIMPOKUNA TUAIIA30H
KBaHTOBAHHBIX YaCTOT 32 CYET CBEPXBBHICOKOHN Pa3peIIaroNiei CrioCOOHOCTH.

ITycrora — 370 Ta mycras (HelTpaibHas) 0 BAJICHTHOCTHU Cpea NpeIbIyIEro
YPOBHSI HE€papXuu, HA KOTOPOU MOTYT MOJYJIUPOBATHCA OOBEKTHI CIEIYIOLIUX
YPOBHEW HEepapXUH BILUIOTH 10 HOBOM HEUTPAIBLHOCTH, CIEAYIOIIETO YPOBHS.

ITycToTra abcon0THASE — CM. HEOBITHE U BAKyyM.

PaBHoOBecue — 3TO ycTOWuMBOE cocTosiHue 00bekTa (Mupa), mpu KOTOpoM
UMEEeT MECTO TIOJIHOE COOTBETCTBUE Mexkay BHy (mpouwisiM) u Bue (Oymymmm)
noyieM 00beKTa, cyuiecTBytoinee B [Ipupose B cuiny aeiictBus 3akoHa «30».

Pa3Butue (mo I'eresiro) — oOmumii IPUHITUAIT BOCXOXKIEHHUE OT aOCTPAKTHOTO K
KOHKPETHOMY.

Pa3yM — CITOCOOHOCTBH MBICIIUTH U IMOHHUMAThb, UCITIOJIB3YA OIIBIT AYIIH.

Pe3onanc ( oT j1aT. resSoN0 — 3By4y B OTBET, OTKJIUKAIOCh) — 3TO SBJICHUE PE3-
KOTO BO3PAaCTaHUs aMILTUTY/ bl BEIHYKJICHHBIX KOJI€OaHUI B3aNMOICHCTBYIOIINX
O0BEKTOB MPH COTJIACOBAHUH KAKUX-TMOO COOCTBEHHBIX YaCTOT CPEIH X CIEK-
TPOB (CM. TAPMOHHS).

PennkapHamusi — (JaT. reincarnatio — «moBTOPHOE BOILIOMICHUE)) TPOIECC
IIEPEBOIUIONICHUS, WIH KIIEPECEIICHUE LY.

«PeTUKTOBBIE» U3JIy4eHHUs] — ECTECTBEHHBIE CiIa0ble (JOHOBBIE U3TYyUCHUS Ha
rpanuiie (nepudepun) Bay n Bue mosneii kaxmoro ciosi 00bekTa, rae ux mpo-
CTPaHCTBO CaTo ¢opMaMu OBITHS APYTHUX YPOBHEH, YTO TPHUAAET TPAHHIIC
MEXIY ATUMHU TOJsIMU (HEOBITHIO) HEYCTOMYHUBOCTD, MPOSBISIONIYIO ce0sl Kak
HaBenéHHOe Kosiebanue OM; OHM HE SBIAIOTCS JI0Ka3aTeIbCTBOM bombIoro
B3pPbIBA U OITMOOYHO BOCIIPUHUMAIOTCS KaK CJIEICTBHE MCTOPUU JAIEKOTO MPO-
TIJIOTO.

Peduiexc (ot nat. reflexus — orpax&unblil) — anropuTMudeckas (CTepeOTHII-
Has) peakius o0bekTa Ha coObITre OM (elicTBUE pa3IpPaXKUTENs ), POUCKOIS-
I1ast ¢ y4aCTHEM CETH KaHaJbHOro oOMeHa (HEpBHOM CHCTEMBI).

Poa - 370 COBOKYNHOCTb 0OBEKTOB, Mpomncxoaalias n GopMupyowas CBon
Hapog, OT 06LWMX KOpHER, UMetoLwLas CBOK UCTOPUIO, TPAANULMIO, LEHHOCTHU, CaMOo-
ObITHOCTb, COXPAHAS UHAMBUAYANLHOCTb U YCTPEMNEHHOCTb K Pa3BUTUIO.
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PoH — 5T0 0eCKOHEYHO MaJbli MOJISIPHBIA MaTepHaIbHBIN €TUHUYHBIN dJe-
MEHT 3¢upa (cTosiuast BOJHA, TOHKHUI royorpaduueckuii 5KBUBAJICHT 3JIEMEHTAp-
HBIX COOBITHIT) C MACCON, MATEMATUYECKH COOTBETCTBYIOIIEH aKTyaJIbHOMY HYJIIO
(tuna £0,(0)0(9)), U3 KOTOPOTro COCTOUT CTyIIEHU OYyAYIIUX COOBITHM, HIIM cpe/ia
NEPBUYHBIX YaCTHUI] A(OUPUHOK, HEJOCTHKUMAS JJI MCCIIEOBAHUS HUKAKUMHU
TEXHUYECKUMHU CPEICTBAMMU.

Pycckmii angaBut — 310 OyKBeHHO-IIM(PPOBAsi, 3HaKO-Tpaduyeckasi, BHyTpH-
npupoiHas HHOOPMAIIMOHHAS CUCTEMa KOJIOB OOIIEHUS JTI0IeH MKy co00H, a
takke Yenmoseka ¢ Kocmocom u ero Uepapxueit (onpenenenue A.Jl. Ilnema-
HOBA).

Camoopranusanus — nNporecc B3auMOACHCTBUSA 3JIEMEHTOB, BO3HUKAIOIINN B
cuiny BHy npuuuH, npuBOASIIMN K 00pa30BaHUIO HOBOTO MOPSIKA WA CTPYK-
TYpbl B HEPAPXUUECKON CUCTEME OPraHU3aALUU MATEPHUU.

CBepxcuibHOe (sigepHoe) B3auMojeiicteue — 31o OM B3aumoelictsue By
1 BHe noJieil sieMeHTa Mpu CBEPXCUIIBHOM Pa3HOCTH SIACPHOTO 3apsjia, MpH KO-
TOpoM BHE MO0 MPpUXOIUTCS, MOJISIPHBIM CKaTUEM YIEPKUBATH «30J0THIM OT-
HOIIICHHEM» COOTBETCTBYIOIIYIO Maccy BHy moss.

Cgepxciaboe (rpaBuTANMOHHOE) B3amMoaecTBHEe — 3T0 DM B3aumoei-
ctBue BHy u BHe nosieli anemenTa npu cBepxciiaboil oOpaTHON pa3HOCTH 3apsia
TATOTEHUS, TP KOTOPOM yxke€ BHY MO0 NPUXOAUTCS «30J0THIM OTHOILIEHUEM)
YIEpKUBATh CBEPX Majiol cuiiod BHe mose.

CBepxco3HaHUe — 3TO COCTOSTHUE BJIACTU HAJl CBOMM KOJUIEKTUBOM KJIETOK Op-
raHu3Ma, ClIOCOOHOE K KOJIJIEKTUBHOMY MPOSIBIICHUIO TPEOOpaKeHHsI, pe30HaHCa,
MHCalJa TPy UX YUCTOTE, YIOPSAOYEHHOCTH U HACTPOE OpraHU3allMM MO BCEu
MppaLMOHAIBHOM TITyOHHE, o Mepe Habopa He0OX0IMMOM BEJIMYMHBI TAPMOHUY-
HOU DHEPTUH.

CBETOHOCTHOCTb — CBOWMCTBO MHOTOCIIOMHON MaTepuu, CBSA3aHHOE C HaJM-
YUEM B HEU NOJISI PE30HAHCA, BOZHUKAIOIIETO B pAMKaX MEPBI KBAHTA «30JI0TOT0
OTHOIIIEHUS», KOT 12 BCE AJIEMEHTHI pa3HBIX YPOBHEH HepapXuu, BXOASIINE B 00b-
€KT, OUMIIEHbI OT HHEPTHBIX (OPM, YIOPSIOYCHBI U HACTPOCHBI HA HHIYKTUBHO
MOCTYTIAIONIYIO0 BECTh, KOTOPAsi ONMTHUMAIBHO U YCTOWYUBO 00ECIIEYNBAET 00BEKT
HYHEPTEeTUYECKUM PECYPCOM BO30OYKICHHUS.

CB000/1a — PHEPTETUIECKOE COCTOSTHUE 00BEKTA, TP KOTOPOM OH UMEET BO3-
MOXXHOCTb YMpaBfsTh CBOMM COCTOSIHMEM, TEPATh U MPUOOPETATh YHEPTHIO, Je-
JaTh BBIOOP, 00ECTIEUNBAIOIINI MPUOOPETEHNIO HOBBIX BO3MOXKHOCTEH, UTO CO-
OTBETCTBYET OTKa3y OT CBOOObI JJIs MOJyUYEHHUsI OOJIBIINUX CBOOOI.

CB000/12 B0JIN — JIESTEIHHOCTD, OCYIIECTBIIIEMAas YEJIOBEKOM MPU OTCYTCTBUU
KaKOTO-JIM00 MIPUHYKIECHHUS, BRIPAKEHNE KOTOPO UMEET JIBa MOJIIOCA: «HETaTHB-
Has Kak CBOOOJIa OT ...» U «IO3UTHBHAS Kak cBOOOa mis...» (JIeiOHu).

CuHTe3 NPUPOAHBII — MMOJTYyYEHUE KPYITHBIX COeTUHEHUN U3 0oJiee MPOCTHIX
nytéM cobopraoro KKK cpenst OM.
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CucreMa npupoaHasi — aJrOPUTMUYECKAst COBOKYITHOCTh OObEKTOB, CBSI3aH-
HBIX MEXAy coO0M B roiorpaguueckyto IeJI0CTHOCTh, B KOTOPOM B pe3yibTaTe
WX B3aMMOJICUCTBHS BOZHUKAIOT HOBbIE MHTETPATUBHBIE (IMEPIKEHTHBIE) CBOM-
CTBa, OTCYTCTBYIOIIUE Y OObEKTOB, KaK OT/ACIIbHBIX €€ yacTel.

CKoOpoOCTB — 3TO €CTECTBEHHAS IPOCTPAHCTBEHHO-BPEMEHHASI XapAKTEPUCTHUKA
(V) ctpykrypsl ciiouctbix OM Bay 1 BHe mosipHBIX 110J1€# 00bEKTOB, COCTOSIIHMX
U3 UEPAPXUHU CPEJ C COOTBETCTBYIOUIMMU CTPYKTYPHBIMHA BO3MOKHOCTSIMHU.

CxpyTKa — €CTECTBEHHBII MEXaHU3M YPABHOBEUIMBAHUS aJAUTUBHO HaKarl-
JIMBAEMBIX U3MEHECHNI HEpaBHBIX BHy n BHe mosel npupoaHbIX CUCTEM MYyTEM
CHOHTAHHOT'O MYJIbTUIUIMKATUBHOTO PAa3pELICHUs HANpsKEHUs (KBAaHTOBAHHOM
Mepoii) B BUJI€ IPUPOHOTO BEIpaBHUBAHUS (KaTaCTPOPhI) MU MATEMATUYECKUM
CONPSKEHUEM.

CprTKH METOoa — YHHBepcaHBHBII}JI MCTOA HCCIICOOBAHMA CKa‘IKOO6p33HI>IX
IICPCXO0J0B, Pa3pPbIBOB, BHC3AITHBIX Ka4CCTBCHHBIX HBMGHGHHﬁ, BO3HHKAIOIINX B
CHCTEME B OTBET Ha ILIaBHOE M3MeHeHUe BHe YCHOBHﬁ, HpGI[OCTaBJ'IHIOIHI/If/'I Ma-
TCMaTI/II’)I/IpOBaHHBIﬁ Ioaxoa K UCCICIOBAaHNIO TCOPHUHA KaTaCTPO(i).

CuabHoe B3auMoaeiictBue — 510 OM B3aumoeiicteue Buy u Bue noss sie-
MEHTA MPU CWJIBHOW PA3HOCTH 3apsia, Ipu KOTOpoM BHeE moro npuxoaurcs, mo-
JAPHBIM CXATHUEM YIEPKHUBATH «30JOTHIM OTHOIICHHUEM» COOTBETCTBYIOIIYIO
Maccy Bry nouis.

Caaboe B3aumoneiicTeue — 310 OM B3anmoeiicteue Bay u Bue nonen sne-
MEHTA IpH c1aboii 00paTHOM pa3HOCTH 3apsiia TATOTEHUs, P KOTOPOM yke BHy
MOJIF0 TPUXOJUTCS «30JO0THIM OTHOIIEHHUEM» YAEPKUBATh Majou cuiion Bhe
noJie.

CJi0ii 00beKTa — 3TO €AMHUYHAS TAHOpPaMa COCTOSIHUN OJTHOTO COOBITUIHOTO
IIMKJIa, Wk 00opoTa mpocTpancTBa OM, MOTYyUYeHHOTO OT MHIYKTHBHO HaBEIEH-
Holt OM-ii sHepruu cpeasl EEE uepe3 3epkanbHyto TOUKY CO-LIEHTpa B IPOLIECCEe
WHIYKTHBHOTO B3aUMOJICHCTBHS BPAIAFOIIETOCS O0OBEKTa.

CaoncrocTs — 3TO CBOMCTBO JH0O0r0 00BEKTa, 00YCIOBICHHOE BOJHOBBIMU
[IUKJIaMHA WHYKTUBHOTO HaBe/leHUs coobiTuit OM depe3 HeUTpanbHYIO 3epKajb-
HYIO TOUKY aOCOIOTHON MyCTOTHI (HEOBITHS) B CO-IIEHTPE 00BEKTA, T1Ie COOBITHE
COOTBETCTBYET (hpaKTayly MPOCTPAHCTBA, a HUKI — (hpaKTasy BPEMEHHU.

CMepTh — €CTh YaCTHBIN CIy4ail HECOBMECTUMOM C KU3HBIO, YTPATHI LIUPKY-
JALMA )KMBOU KBAHTOBAHHOW SHEPIUMU TEJIECHOTO OPraHM3Ma, KOTopas COIpo-
BOXK/IA€TCSI pacIiaJloM X €IUHCTBA HA 00JIee MEJIKOE MHOKECTBO.

CMBICJT — 3TO MHHMOE WJIM peajibHOE MPEeAHA3HAYCHUE COTE3HCA I KaKOH-
00 KOHKPETHOI'O Te3uca: 00bEKTa, BEIIU, CJI0BA, OHATHUS WU ICUCTBUS, 3aJ10-
»keHHoro [Ipuponoi kak JOMOJTHEHUE 10 LIEJOTO.

CoObITHEe — 3TO 3aBEPIIEHHBIA ITUKII, COCTOSIIHNI U3 CBSI3aHHBIX COCTOSTHUMN
KBAaHTOBaHHOW cpeabl OM, KOTOpBIH COOTBETCTBYET BHUTKY CIHpPAId B
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rojorpauyecKoM MOTOKE FHEPTUU 00bEKTa, MHIYKTUBHO HABOJIAIIEHCS Bpalle-
HHEM Yepes3 co-1eHTp®.

CoBecTb — 3TO COBMECTHAs BECTh, orpeesieMas rapmonueit [Ipupoasi mo me-
CTY ¥ BpeMCHH BHY *U3HH KUBOTO 00BbeKTa (YesioBeka) ¢ BHe mpocTpaHCTBOM
AOcosroTa.

Conep:xanue — 510 BHy ctopona nenoctaoit gopmel cpeasl EEE, npencras-
JICHHAs1 COBOKYITHOCTBIO BCEX €€ CYIIECTBEHHBIX KAUECTBEHHBIX U KOJIMYECTBEH-
HBIX OTJIMYUTEIIbHBIX MPU3HAKOB.

Co3HaHue (COBMECTHOE 3HAHHUE) — 3TO CBOWCTBO OOBEKTOB IIPUPO/IBI TEIECHOM
OpPraHHW30BAHHOM CETH MaTEpUH, ONPEEISIIONIEH arOPUTMBI CTPYKTYPHOIO I10-
BEJICHUS IICUXOCOMAaTHYECKOW OpPraHM3alUUB AUHAMUKE OKPYXKalOLIEro MHpa,
KOTOpasi 00ecreynBaeT KauyeCTBEHHO-KOJIMYECTBEHHOE COTJIACOBAHHOE B3aUMO-
JEHUCTBUI YyBCTBEHHBIX OOBEKTOB, PACIO3HABAHUE X 00pa30B, MOHATUH, aJro-
PUTMOB, TEXHOJIOTHUA, KBAHTOBAHHBIX SHEPI'H, OPraHU3YIOIIHNE POLIECC PA3BU-
TUSA A3BIKOB T€Ja, YyBCTB, yMa, pazyMa, (POPMHUPYIOIIUE CBOUM ONBITOM >KU3HU
TBOPYECKYIO AYIIY.

CoJIMTOH — KBAHTOBAaHHAS «30JIOTHIM OTHOILIEHHEM» YCTOMYHBAs U ONITUMAJIb-
Hasl CTPYKTypa CTOSYE BOJIHBI, KOTOpPasi BOZHUKAET IyTEM MOJSPU3ALNANA OJIHO-
POIHOM HEMMHEHHOM cpebl, 0Opaias e€ B HEOJHOPOIHYIO.

ConporuBjieHHe AKTUBHOE — 3TO, OMTUChIBa€Masi KBATEPHUOHOM, CyMMa BCeil
COBOKYITHOCTU MHIYKTUBHO-EMKOCTHBIX PEaKTUBHBIX CONMPOTUBJICHUN BCEX HHU-
KeJNeKAIMX YpOBHEN HepapXxuu o0beKkTa (IPOBOJSLIEH Cpenibl), COTIacOBaHUE
KOTOPBIX C YACTOTOM mepeaadu BOJH BEJAET K CBEPXIPOBOJIUMOCTUA U CBETOHOCT-
HOCTH.

ConpoTunBJjieHHE PpeaKTHBHOE — OTO WHIYKTUBHO-EMKOCTHOE COTIPOTHUBIICHUE
KaHAJIbHOTO OOMEHa O00BEeKTa CO CBOOOJHOW JMHAMHKOW HAa JaHHOM YpPOBHE
HepapxXuu U KOHCTPYKIIMM BOJH, paCCMaTpUBaeMoOe KaK MX €CTECTBEHHBIN Mpo-
BOJHUK WM KOJIeOATENIbHBIA KOHTYP, BO3HHUKAIOIIMN KaK OTBETHAasi (HEMpOu3-
BOJIbHAS) PEAKIIMsI MHOTOCJIOMHOTO 00BEKTa HA U3MEHEHUE YCIOBUHN BIMSHUSA U
cocrosiHusl Bue Mupa.

Conpsixkenne — QyHKIUS, CACTEMHO, TAPMOHUYHO U LIEJIOCTHO CBSI3bIBAIOIIAS
KOMIUIEKCHBIE, MTOJISIPHBIE OOBEKTHI JIF000H 00I1IEH CTENEHBIO B «30JI0TOM OTHO-
HICHUN.

CocraB - 3TO cTaTUYeCKas MpeIMETHAsI XapaKTePUCTUKA TTaMSITH, 3a(UKCUPO-
BaHHAs B roJIOrpauIeCKOM CIIMPAIIA COOBITHS B BHJIE MHOXKECTBA CTOSYMX BOJIH
OM wuiu uX COCTOSTHUM.

8 CoObITHS yIIIOTHSIOTCS U TpaHC(OPMUPYIOTCS Ha epueprn 00BEKTA B SJIEMEHTHI IIMKJIAMH Bpe-
MEHH (CUTOM, MUTOM, CEKYHIOH, ... TOJIOM, )KH3HBIO), IPUUIEM, YHCIIO IUKIIOB COOTBETCTBYET YUCITY
BUTKOB CIMPAJIH, HAaBeIEHHBIX B CO-IIEHTPE 00BEKTa B MPOIIECCE €Tr0 BPAIICHNUS.
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CocrosiHMe — 5TO cTaThyeckas IMpeIMETHas XapaKTepUCTHKa (hpaKTalbHON
namsTy, 3aMKCUpOBaHHAs B rojiorpaduueckoil ciupaiu cOObITUSL B BUJIE CTOS-
yeil BosiHbl OM B HEKOTOPBIN (PUKCUPOBAHHBII MOMEHT BPEMEHH.

Co-ueHTpsbl — cheprueckre oOpa3oBaTeNIbHbIC 1IEHTPHI, TPEACTABIISIOIINE CO-
00i1 aHTeHHBI TpUEMa HaBeIEHHON UH(POPMAITUY OKPYXKaIoIIero Mupa, copmu-
pPOBaHHBIE Ha OCHOBE HEYCTOMUYMBBIX C(ep HEOBITHS, OKAUMIIAIONIUX OOBEKTHI
OBITHA.

CouH (aHria. Spin — BpalieHue) — EHTPAJILHBIA CHJIOBOM BEKTOp 3ampoca
TOpa, KBAHTOBAHHBIN 3aKOHOM «30JIOTOTO OTHOIICHUS, 00pa3yIoNuil CUITy Bpa-
nieHus 3a cuet cui JlopeHua, GpopMupyronmii ceBepHbI (KOHBEPTreHTHBIN ) U FOXK-
HBII (IUBEpre’THbIN) nooc ¢ cepueid DMCII-it u3-3a pacxokIeHUS LIEHTPOB
MOJISIPHBIX MACC HEJOCTATKA U M30BITKA BXOASIINX O0OBEKTOB B TAHTE€HIIUAIBHOM
HaIpaBJICHUN OTHOCUTEIBHO IEHTPOOEKHBIX U IIEHTPOCTPEMUTEIBHBIX CHII.

Cl'[paBeHJII/IBOCT]: — 9TO ICJIOCTHAA TPpONYHASA KOHTCKCTHAA rapMOHHUYIHAA CHU-
CTCMa, IIOCTPOCHHAA Ha OCHOBC «30JIOTOI'O OTHOIICHU» (.HI-O6BH), pacCcMaTpuBa-
CMBIC Ha BCCX YPOBHAX UCPAPXUU CUCTCMEI.

Cpez[a — BHe nnmn BHy I10JIC 06T>GKTa, HeﬁTpaHBHOG COCTOAHHC KOTOPOI'O CTa-
HOBHUTCA HOCHUTCIICM SHCPI'UH 3JICMCHTOB CICAYIOIICTO YPOBHA OpraHu3anuu Ma-
TCPHUU, BCIICACTBUC ITOJLAPHU3AIUH 9TOI'O HOCUTCIIA.

CTpykTypa — 3T0 roJiorpa@uyecKuil, ynopsI04eHHbIN CIOCcOo0 OpraHu3aluu
Cpe/bl U XapaKTePHBIN HepapXUUECKUN MOPSIOK CBSI3eH MexkAy €€ 00bEeKTaMHu.

Cy0beKT — 3TO aKTUBHBIM HCCieqoBaTeb (BXOAAIIas Ayiia), 00JIaaaromui
CO3HAHHMEM U BOJIEH, CHOCOOHBIN pajiu MO3HAHUS K 11€JIeCO00pa3HON MHUIIUATHUB-
HOM JIESITENLHOCTH, K B3aUMOJACHUCTBUIO C 0OBEKTAMMU.

Cynepno3uius — «HaJOXKCHHUE APYT Ha IPYTay MOJICH OT/ICTbHBIX KBAHTOBAH-
HBIX ToJiorpaduyeckux 00bekToB OM.

Cymnoctb — BHY conepskanue o0bekTa (mpeameTa, mpolecca v iBIeHNs ), Bbl-
pakaromieecs: B €JMHCTBE BCEX €r0 IE1eCO00pa3HbIX CBOMCTB U OTHOIICHUH.

Cdepa — 00beKkT, UMEIOIINN paBHOYIAIEHHYIO (HEpaBHO YAaIEHHYIO) OT €ro
IICHTPA SKBUITOTCHIIHAIbHYIO TOBEPXHOCTb.

TesnenaTus — sBieHNUE, TO3BOJISIIOIIEE TTOCPEICTBOM KaHATBLHOTO 0OMEHa 00-
MEHHUBAThCS MHPOpMAILIUE MeX Ty 00bEKTaMH, OCYIIIECTBIISAS MIepeIady MbICIEH,
YyBCTB, 00pa3a, rojaoca Ha pacCTOSIHUH, UCTIOb3YS JJIsl 3TOr0 OpraHbl UyBCTB CO
CBEPXBBICOKOM pa3peliarolieii CmocOOHOCThIO BTOPOU CUTHAIBHOM CUCTEMBI.

Temnepatypa — Mepa dHEpPruM CTPYKTYpPHOTO OCTOBAa MaTepHAIbLHOW CH-
CTEMBI, XapaKTepU3yloIlas TEePMOJMHAMUYECKOE PABHOBECHUE U MPOSBIISIONIAS
CBOM arperaTHble COCTOSTHUS Yepe3 KOPEHb YETBEPTOU CTETIEHHU U3 CTPYKTYPHOTO
octoBa MeHss oniestHus 10/2-11 cuctemsbl U ctenelb m1oTHocTu KKK dhopm.

196


https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5

[N — npuponnsiii unmennexm. IBomrorus Mupa u Uenoseka B rudpax.

Tenora — 3T0 XapaKTepUCTUKA YHEPTUU UEPAPXUUECKOM TIOTHOCTH, KOTO-
PYIO TIOJIy4aeT WU TepseT 0OBEKT B Mpolecce €€ KOHBEKIIMU B HEOAHOPOIHON
cpere.

Tonkas cTpyKkTypa - 3TO JIMHEIHas Mepa KBaHTa PAaBHOBECHS MEXKIY aJiJiu-
TUBHBIM U MYJIbTUILUIMKATUBHBIM HacJIOeHHEM (POpPM BO BpeMeHH, 0(OpMIISIOIIast
MOJISIPHYIO OalaHC B pAaBHOBECHOU JUHAMUKE.

TonkomMaTrepuaJbHbIA 00BEKT — CM. TOJIOTPaMMa.

Top (map — yacTHBIN ciay4yaid Topa) — 00BbEMHBIN OOBEKT, COCTOSIIUN W3
MHOxecTBa KKK 00bekT0B, Bpamaromuxcs noa AeiictsueM cuii JIopeHa B 1ByX
OpPTOTOHAJBHBIX HAIPaBIEHUSAX, 00pa3ys AUMOJb, J1BA MOJISPHBIX MOJIOCA KOH-
BEPIreHIIMU U JUBEPIEeHINH, TJI€ CHJIbI €ro TpaHC(HOPMHUPYIOTCS Tak, YTO OH B
HKBATOPHUAIBHOM IUIOCKOCTH BPAILICHMS, IMEET UCTOUYHUKU PA3BUTHUSA U Pa3MHO-
KEHUS KUBBIX ce0€ MOJOOHBIX CHUCTEM B YETBIPEX OPTOrOHAJBHBIX HaIpaBlie-
HUSX.

Touka — cM. 00BEKT WM 3epKaJIO BCEIICHHOM.

Touka HeOBITHSA— 3TO TOUKA CUHTYJIIPHOCTH, MAaTEMAaTUYECKH COOTBETCTBYIO-
mas § — pyukiuu Kponekepa, a ¢pusudecku npeacrapisitonias coO0N YaCTHBIM
Cllydaid MOJsipu3aliuy MyCcTON OJHOPOAHOUN Cpelbl B OOBEKT HYJIECBOU WM €u-
HUYHOW aMILTUATY IBI.

TpaHCUEeHAEeHTHOCTb —3TO BEIIECTBEHHBIN UM KOMIUUIEKCHBIM BapUAaHT Uppa-
LOHAJIHOCTH YUCIA.

Tperbsi CMrHAJIbHASI CHCTEMbI — 3TO TPEXCTYIIEHYATass CUCTEMA Iepeaadyu
YCJIOBHBIX CUTHAJIOB (00BEKT-BeUHOCTH-00BEKT), BBI3BIBAIOIIAS PEAKIIMIO MPH-
EMHMKA 4epe3 MPOBEPKY €€ UyBCTBOM 3HaHUs BeuHocTH.

YM — cr1ocoOHOCTH MBICIIUTE U IIOHHUMAThb, UCIIOJIB3Y: OIIBIT JKU3HU TCJIA.

YpaBHoBellleHHOE HEPABEHCTBO — ATO YHEPTUs HOPMBI C MATEMATUYECKHUM,
bU3MYEeCKUM WM OMOJIOTUYECKUM PAaBHOBECHUEM JBYX HEPABHBIX MOJISPHBIX 00b-
€KTOB, BBIPAKEHHBIX «30JIOTHIM OTHOIIIEHUEM)» B KBAHTOBAaHHOW MEpE.

®epMeHTBI — OEITKOBBIE OMOOPTaHUYECKUE MOJICKYIIBI, SIBIISTFOIIMECS KaTaJlH-
3aTopamMu OMOXUMUYCCKUX PEAKIIUI BO BCEX KUBBIX KJIETKaX, 00€CIICUNBAIOIITIC
CBOMM MOIIHBEIM BHe mojieM 0OMEHHBIE TTPOIIECCH B KJIETKaX M M3MCHCHHUE T10-
TEHIIMAJIOB MOJIAPU3AIMUA COOTBETCTBYIOLIETO(IIUX ) CyOcTpaTa(oB).

®usznueckuii Bakyym — cTpyKTypHasi mycTorta, oTpaxaromas BHe dopmbl
B3aMMOJICUCTBYIOIIMX OOBEKTOB Y€pe3 HEJIOCTATOK B Cpesie, KaKk OOBbEKTUBHOE
Bue none oObekxTa.

dusnyecKoe TeJ0 — 3TO MEIJICHHO Pa3BUBAIOLIASCA, YA3BUMas MaTpEIIKa,
IpeoCcTaBlIeHHAs caMoii ce0e Kak OMOoJornueckas MallvHa, IOCTPOCHHAs Ha rpa-
BUTAIIMOHHON OCHOBE B3aMMOJICUCTBYIOIINX MacC U rojiorpaduu, pa3Mepsl dJie-
MEHTOB KOTOPOU OMNPEEIISIIOTCS YACTOTOU PAa3JIMYHOIO XaPAKTEPA OKTAB.
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®dunorenes — ucropuideckoe KKK pazsutne oprann3zMoB Kak Bujaa, poja, oT-
psana (cemeicTBa), Kjaacca, TUIA, IapCTBA, B OCHOBE KOTOPOTO JICKHUT IPOIIECC
OMOJIOTMYECKOT0 KBAaHTOBAHUSI OPTaHU3MOB B COOTBETCTBUH C 3aKOHOM M MEPOM
«30».

®opma — 00BEKTUBHOE MaTEPUAILHOE B3aUMHOE PACIONI0KEHHE TpaHull (KOH-
TypOB) MOJieH 0OOBEKTOB, a TAK)KE B3AMMHOE PACIOJIOKEeHHE 00BbEMHBIX TOUEK JIU-
HUU, MaTEeMaTUYECKHU OMPEACISIEMOE KaK YPaBHOBEIIEHHOE HEPABEHCTBO (ypaB-
HOBEILICHHAs] HEPTrHUsi), ONPEACsIEeMOE B «30JI0TOM OTHOIICHHW» COOTHOCH-
TEJIbHO C TTOHSATUEM COJICPKAHMUS.

@opmanus — 3T0 OOBEKTUBHOE coodepiicanue (IyX DHEPTUU WU DHEPTHS
nyxa) GopMbl (3aKOHOMEPHOHN MaTepuu), oJlyuyeHHOe U3 BHe mupa B mpoiiecce
HaBEJICHUSI B CO-LIEHTPHI OOBEKTOB, BHEIPEHUS W/ WM MIPUEMA €ro B Mpoliecce
B3aumojencTBus ¢ OM, KOTOpasi HACBIIAET COIMYM, U TOJBKO CYOBEKT MOXKET
e€ UCKa3UTh CBOMM COCTOSIHUEM, TOHUMaHuEM (CM. HHpOpMaIIHs ).’

®oToH — 371eMeHTapHas yacTuila (00beKT), KBAaHT OM-TO U3TyUueHHUs BOIHO-
BOTO MOJIS B BUJIE JIeTsAIIeH cepudeckoii (4nR?) unu Geryiuieil LUIMHIpHYECKOi
(2rRx2R) cBeTOBOM BOJHBI, KOTOpas MPOSBIAETCS MO-Pa3HOMY, B 3aBUCUMOCTH
oT nposozsmieil cpensl (4nR?=2nRx2R). OH UMeeT 31eMEHTAPHEIN 3JIeKTpUYe-
CKHI 3apsi U Maccy, Kak MHTErpajibHasi CyMMa MOJISIPHBIX yYHOCTEH, B3SITHIX MO
a0COJIFOTHOM BEJIMYMHE, a 3HAYUT, MOKET HETOCPEJCTBEHHO B3aUMO/ICHCTBOBATH
C IpYyrUMU 00BEKTaMH, Y4aCTBOBATh B JOTOCHHTESE.

®pakran BpeMmenu ()— eAMHUYHBIA UK BpalCHUs] 00bEKTa, 001 ar0IHiA
CBOMCTBOM camorno1o0us (0JHOPOIHOCTH) B PA3JIMYHBIX IITKAJIaX U3MEPEHHUS.

®pakraua npocrpancrea EEE — MarepuanbHOe MHOXKECTBO €IMHUYHBIX LIE-
JOCTHBIX 00bekTOB B OM, oOnamaroriee CBOWCTBOM CaMOIOJA00MSI M HEOTPaHU-
YEHHBIM YHCJIOM IIEJIOCTHBIX €IMHUYHBIX 3B€HbEB, HABEACHHBIX UKIOM ((ppak-
TaJOM BPEMEHH) B CO-IICHTPE KaxJoro oObeKTa B BUIE OOBEKTUBHOW TrOJIO-
rpaMMBbl KaK €IMHUYHOE ITUKINYECKOE cOCcTosiHUE cpenbl OM.

Xaoc — (mp.-Tped. ydog OT yaive — PacKpblBalOCh, pa3Bep3aloch) MOHSTHUE,
ciyxartiee /i 0003HaueHus (B MPOTUBOIOIOKHOCTh MOPSAAKY ) Oecriopsiaka, Ko-
Toporo Het B [Ipupoie Ipu 0TCYTCTBUM YenoBeKkas?, uMeromiero cso6oay BeI6Opa
Ha (pOHE OTCYTCTBHS CTPOTUX 3HAHUU O 3aKOHOMEPHOM ABOJIIOIIMU Mupa.

X0J10IHBIH CHHTE3 — 3TO €CTECTBEHHBIN MPOIECC AAUTUBHOTO HABEICHUS B
CO-LIEHTPhl OOBEKTOB COOBITUI OKPY>KAIOIIETO MUPA U MYJbTUILTUKATUBHOTO
POHUKHOBEHUS (TpaHCPopMallMKM) UX SHEpPruil Ha nepudepun ¢ GopMHUpPOBa-
HUEM HOBOT'O KauecTBa COOBITHI IO 3ampocy, Uayliee ¢ BelaeiaenueM Bue snep-
I'MM U KOHIIEHTpalueil BHy sHeprum u mepexooM 3HEPrUu CUCTEMBbI Ha Ooliee
BBICOKHI YPOBEHb TAPMOHUH, UEM SHEPIUsl CYMMBbI €€ YacTel (COCTOSHUN).

8 Xaoc BHOCHTCS B IPUPO/Ty MPHCYTCTBHEM Y€JIOBEKA, MMEIOLIETO CBOOO/LY BHIOOpPA IIPH OTCYTCTBHH
y HEro 3HaHUA O 3aKOHOMEPHOCTSIX [IPUPOAHOM IBOIIOLNUHU UM 3HAIOIIET0 3aKOHOMEPHOCTH, HO HE
BBITOJIHSIOILETO UX.
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HCJ’ICCOOﬁpa?,HOCTb — BCAKasA ACATCIIBHOCTb B CMBICJIC COTJIAaCOBAHHOCTH e€ ¢
TCM HNJIN NHBIM Ol'[pCI[CJ'IéHHLIM O6’I>CMJ'HOHII/IM CCTCCTBCHHBIM AJITOPUTMOM.

IlenTp 00beKTA — MpUEMHAs aHTEHHA, II¢ MHIYKTHBHO HABOJUTCS TOJIOTPa-
dbuueckas sHeprus coobITuii OM, KOTOPYIO MOYKHO paccMaTpUBaTh KaK HCTOYHUK
BECTH (COBECTH) IS )KUBOT'O O0BEKTA, KAK HHCTPYMEHT aBTOTPO(MHOTO IMUTAHUS
00BEKTA.

[enTpajibHbI KaHAJ 00MEHA — 3TO MyTh OJHOHAIPABJIEHHOIO KPYTrOBOI'O
oOMeHa PHeprueil COOBITUH, OCYIIECTBISEMbI UHIyKTUBHBIM HABEICHUEM CO-
CTOsiHUS Mupa B yCTOTY CO-IIeHTpa 00BEKTa (POCT HETIHTPOIUH), C TIOCETYIO-
MM CMelIeHneM ux Ha nepudeputo Bue u BHy mons oOwekra, rae sHeprus
VIUIOTHSIETCA 32 CYET BCTPEUHBIX JEHCTBUI IpaBUTALMH, BbI3bIBAas COOTBETCTBY-
IOLYI0 TPaHC(OPMALMIO ITUX COCTOSIHUM, U YaCTUYHO pacceuBaercs (pocT 3H-
Tpornuu). A ero BHe cocrosiHue, yxe kak HoBoe BHe nosie 00bekTa, B3auMoAei-
CTBYET C NOJAMHU 00beKTOB OM 1 BHOBb HABOJUTCS B CO-LIEHTP YK€ KaK HOBOE
cocrostnue OM, obecrieunBasi cBoeil coriacoBaHHOCThIO ¢ OM mouBy st aBTO-
TpoHOCTH®’, STHKK M HPABCTBEHHOCTH.

HI/IBI/IJII’I3aIII’Iﬂ — HapoaHas CaMOOBITHOCTb.

Luka — 3To KBaHT OJJHOTO MOJIHOTO 000pOTa MPHU BpaIICHUH 00BEKTa BOKPYT
cBOel ocu (MepHoJT BpalleHus ), 00eCIeurnBarONi HAKOTUICHUE YHEPTUHU COOBI-
TUW U1 NI3MEHECHUSI COCTOSTHUH KU3HH, UICTOPUHU U UX TPAHC(HOPMAIIHIO B TAMSITh
OBITHS; MPEACTABISAIOMIMNA COOOM YHUBEpPCAIbHBIN (pakTag BPEMEHHU, PABHBIM
CAMHMIIC, KAYECTBEHHOW XapaKTEPUCTUKON KOTOPOTO SBJISETCS 3aBEPIIEHHOCTD.

YyBcTBa — KOJJOBO-CIIOUCTOE COCTOSIHUS MaTepuH (hOpM MepeaaBacMoe 1o Ka-
HajaMm (akcoHaM, JeHApuTam) ais Bocnpusatus OM, sBisromMecs: CTPyKTypHOR
OCHOBOH JUIsl (POpMHUPOBaHUs 00pa30B, U3 KOTOPHIX (POPMHUPYIOTCS CMBICIBI HA
OCHOBE IIEPEBOJA UX KOJOB Ha KOJ CJIOBECHBIX ONPEIACICHUN.

YyBcTBO Mepbl (1IeCTO0e YyBCTBO) — 4yBCTBO, nanHoe [Ipuponoit (borom-
TBopIiOM), C BBICOKOU pa3pemnraromield criocoOHocThio BoctpusaTus KKK mepsi-
npenonpeaeneHus, KBautroBanubie «30», coo0pa3HO KOTOPOMY OOBEKTHUBHO CY-
IIECTBYIOIIEE HACTOAIIEE MPEABOCXUIIIACT OyayIIee.

IIapoCUHIMEHT — CTPYKTYpHasl aJITOPUTMUYECKAsI YacTh (DOPMBI I11apa, Mo3-
BOJISIFOIIASL TIOCTPOUTH a0COFOTHO TOYHO IIap U3 JACCATH Takux ke (opm, mo-
CTPOEHHBIX Ha OCHOBE «30JI0TOI'0 OTHOILLICHUS.

IBOJIOIMSA — MPOLECC UCTOPUYECKOTO Pa3BUTUSI MUPOBOM KHUBOU [Ipupoibl
OT MPOCTOT0 K a0COMIOTHO OECKOHEYHO 1I€JIOMY, B OCHOBE KOTOPOTO JIEKAaT ecTe-
CTBEHHbIE 0TOOp, U3MEHYMBOCTh M HACIIEJICTBEHHOCTh, BEAYyIlIUE K TapMOHUYE-
ckoMy (hopMOo0Opa3oBaHUIO, TPEOOPA3OBAHUIO U MPEOOPAKEHUIO BCETO KOCMHU-
YEeCKOT0 MUpa Ha OCHOBE B3aMMHOT0 JIOMOJIHEHUSI Ha CONPSKEHHOM OCHOBE.

87 C »T0li TOUKH 3peHHUs KMBOTHEIE, OCYILECTBIAS OOMEH Yepe3 CO-LEHTPHI Tella, OPraHOB, KIETOK H T.
1., IPOSIBIISTIOT aBTOTPOHOCTD, KaK ¥ pacTeHus. OJHAKO 3TO HE HCKITIOYACT HATMYHUS Y HUX FeTepo-
TpodHOTO OOMEHA.
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OxBuBajeHT ( aequivalens — paBHO3HAUHBIN, PABHOICHHBII) — €CTh HEYTO
PaBHOIIEHHOE WJIM COOTBETCTBYIOIIEE B KAKOM-IMOO OTHOIIEHUH YeMy-I100, 3a-
MEHSIOIIEE €T0 WM CITY)KaIIee ero BhIPAKEHUEM.

DJIEKTPUYECTBO — 3TO SIBJICHHE JII000T0 BUAa DM-T0 IBUKEHUS SHEPTUH He-
YPABHOBEIICHHBIX CTOSYMX WJIM TEKYLIUMX BOJIH 3aps/IOB B HANPSLDKEHHOM I10JIE
cpenbl EEE, yeTpeMa€HHBIX K paBHOBECHIO, 00€CTIEUNBAIOIIEE BCIOTY TUHAMUKY
YKU3HU Ha BCEX OECKOHEUYHBIX CIOMCTBIX OT MEra-, Makpo-, MUKPO-, BILJIOTh /10
CHUT'0-YPOBHEHU.

DJIEKTPOMATHETH3M — 3TO SIBJICHHUE CylIecTBOBaHUS DM moJist y 110060ro 00b-
€KTa B CHJIy TOT'O, YTO OH MPEJICTABIISAECT COOOM JTUIO0JIb, MOJIIOCAa KOTOPOTO CBSI-
3aHbl CEpPUEH CUJIOBBIX DJIEKTPUUYECKUX M MArHUTHBIX JuHUM, uMeromux KKK
HEPapXUIO U HAXOASAIIUXCS B IOCTOSSHHOM JTUHAMUYECKOM B3aUMOJICHCTBUU.

IMOIHA — 3TO MCUXOIHEPTreTUYECKUN POLIECC, KOTOPBII OTpakaeT OLleHOY-
HOE OTHOIIIEHHE CyObeKTa K coObITusIM BHy 1 BHe OM.

DHeprusi — Mepa J00ro HEpPaBEeHCTBA MAaTEPUATIBHOTO cojiepKaHus (TTOTEH-
AAJIBHOTO WJIM KHHETUYECKOTO BUIa), KOTOpas IPU OTCYTCTBUM PABHOBECHS BbI-
3bIBACT KUHEMATUKY JIBUKEHUS K PABHOBECHIO, a MPU YPAaBHOBEIIMBAHUU HEPAB-
HOT'O 00pa3yeT HaIpPsSHKEHUE MOTEHITUATBLHON (DOPMBI.

JHepPrusi YacTULbl — 3TO KBAHTOBAaHHAs CyMMa HEpPIruil BXOAAIIUX CyOua-
CTHII, OTIpeiesiieMas «30JI0TbIM OTHOIIIEHHEM», 0OecTieunBarolas €€ ecTeCTBEH-
HYI0 DMEPJIKEHTHOCTb.

DHTAJBNNUSA — 3TO TEPMOAMHAMHUYECKUN MOTEHIMAT arperaTHOr0 COCTOSTHUSA
00BEKTOB (MPEIMETOB, MPOIIECCOB U SIBICHUHN ) (PU3NIECKOTO YPOBHS, XapaKTepH-
3YIOIIUNA UX BXOKJICHHE B 00Jiee YCTOMUNBOE TEPMOJIMHAMUYECKOE paBHOBECHE,
MIPUBOJISIIIEE K BBIICTICHUIO HOHU3UPOBAHHBIX 0ObEKTOB.

DHTpPONUSI — 10 CBOEMY (PyHIaMEHTaIbHOMY ONPEEICHUIO (B TEPMUHAX CO-
CTOSIHMI1), 3TO €CTh JOrapu(m OT YHCJia JOMYCTUMBIX COCTOSIHUI CUCTEMBI, pac-
CESIHHBIX BpEMEHEM®, pruéM, ueM OOJIbIIE y CHCTEMBI JOMYCTHMBIX COCTOSTHUIA,
TEM BBIILIE SHTPOIHUS, YTO MO3BOJISIET €€ YBI3aTh C POCTOM BPEMEHH.

Jtuka [Ipupoas! - equnas BceoOas uaeonorus OauHa — y4eHUE 0 MOpaiu
(upaBcTBeHHOCTH) caMol [Ipupoabl, €€ pa3BUTHH, MPUHILIUIIAX, HOPMAX U POJIU B
MHPOBOM COOOILIECTBE KUBBIX OPTAHU3MOB.

d¢up —>TO0 OAHOPOHAS CpeAa MPEAETbHO MaJIbIX 3JIEMEHTOB (POHOB), MTOCTO-
STHHO BO3HUKIAs u3 HeObITHsI, 13 KOTOPOTO (hOPMUPYIOTCS AITOPUTMHYECKHUE TO-
JorpamMMBbI BceX (OpM U BCS TUHAMUKA BCEX JIPYTUX 00HEKTOB Mupa.

SIBeHmne — coCTOSTHUE 00BEKTA, BOSHHKIIIEE B PE3yJIbTATE MPOIEcca HaJl PE/I-
metoM i OM, BeIpakasi COOBITHE, KaK pe3yJIbTaT XOJIOAHOTO CHHTE3a WU CO-
CTOsIHHE, 00pa3yIollee ero B TeUEHUE OJHOTO LIUKJIA.

8 DuTponusA B KIaCCHYECKON HayKe TIOHMMAETCS Kak Mepa Oecriopsiika B CHCTEME.
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Ob ABTOPE - cam aBtop.

«Perasperaadastray (uepez mepuuu x 36é30am)
Jhyyuu Auneu Cenexa

C 1OHBIX JIET MHE IPUIILJIOCHh 3aKOHYUTD: 1) CPEAHIO0 IIKOITY, 2) IBa BEUEPHETO
kypca MATU (moTopHBI# (pakynbTeT), paboTaTh cliecapeM, CTPOTIbIIIMKOM Ha
3aBojie B CtynuHO, 1Ba AHeBHOTO Kypca CTAHKHWH (unxeHep 1o TeXHOJIOTHH
MEXaHU3MOB U MaluH, rae crtan 3KTY TankoBoii poTsl),

MBTY um. 3.H. baymana (uH>xeHep no paguo-Tese-yrnpaBlIeHUI0 — OKOHYA-
Hue 1964, rae ctan cnenuanucToM B pajno-TeneynpasieHun). Pacnpenenunu B
Kb.1 nnn Anmas (monpocuiu pa3oopaThCs B BBIYUCIUTEIBHON TEXHUKE U TEOPUH
aBTOMAartoB[12], 4TOOBI MEpPEBOJUTH AHAJIOTOBYIO ammnaparypy B IU(pOBYyI0),
HUDMMU nin AHTel (3aKOHYMI ACIUPAHTYPA 110 TEOPUU ACUHXPOHHBIX aBTOMa-
TOB), akaaemuto actpoinoru b. JleBuHa, MIHCTUTYT yHHMBEpCaJIbHBIX 3HAHUIA
Aypansl (IleperpyToBoit), Gerai ¢ ayrorpenunrom B kiryoe Kocmoc S.U. Konry-
HOBa. Bcé 3T0 1103B0/INII0 MHE [TO3HATH B c€0€ CEpUI0 HEOOBIUHBIX COCTOSIHUN CO-
3HAHUS.

[TosBunuces Borpockl. Mckan 3Hanus Ha cemuHapax MI'Y, B MexayHapogHOM
KITy0e 30JI0TOTO CEeUeHHUsI, HO HE HaXOAMJI OTBETHI Ha O€CKOHEYHBIE BOIIPOCHI .. ..

Kto 5. Kakoit cMbIci Moeit su3HM 3/1ech Ha 3emite. UTo s 3Hato o cede, 0 Mupe?
UYro s 3Ha10 0 cBoen ayme? Okazanock, uto HUYET'O!!!

Ja s ymen urpats B pyT00J1, BOJIEHOO0II, KaTaThCs Ha JIbIKAX MO TPACCE C Tpam-
IJTMHOM, JIETal Ha TOPHBIX JIbDKaX, XOAWI B MOXO/bl 1Mo ropam Kapkaza (2 + 8
TPYAHBIX MEPEBAJIOB 3a JIETHUM OTITYCK), MO FOXKHOMY Ypaiy (CTaBUJIM 3HaAMSI Ha
BEpIIMHY TOpbl MaHaparu...), Xoauja no noiaspHomy Ypany 3umoit B 50°C mo-
po3a, Horamu cBsi3bIBaIM EBporty ¢ A3ueil, tutaBanu Ha Oaiapkax Mo pexam, u
o3€pam [logmockoBbs, Kapemuu, ctporsn LIBM, nporpaMmmupoBait TsKENbIE Te-
CTHI ...

YuTan MHOTO KHUT (PaHTACTUKH, KJIACCUKY, MHUCAJI KAPTUHBI aKBapeJIbIo, Mac-
JIOM, BBDKHUTAJ MOPTPETHI, Mer3axu (BbicTaBka B 0nbimoreke MTYCH), nucan
Ha paboTe OTYETHI B CTUXAX, COUMHSIT CTUXH, MTOIMBI, CKa3bl (IMOKa HEOMyOJIUKO-
BaHHBIC M HE MPEACTAaBJIEHbI, HO TOATHUYECKOEe 001ecTBO Deomocun u3opaio B
CBOM PSIJIbI).

BriOupanu meHs u B psijbl oOlecTBEHHBIX akaaemui (Meranayk, Pycckas,
AUTTIAH, MAHUT)nocne nosiBiieHNus] HAYYHBIX padOT U3 CEpUM «anredpa mpu-
poawin[4...8].

HukTo Hac He yuui Kak CTaTh COBEPIICHHBIM, A0OCOJIFOTHO BIIAJIETh CBOUM TE-
JIOM, TeJIenmaTUEH, TeeMOPTAIMEH, HO 51 HCTIBITBIBAT B ITOM HEOOXOAMMOCTbD.

A He 3Han cBoero nmpenHazHadeHus. Ho ogHaxapl Ha KOH(GEPEHIUH 10 acTPo-
JIOTUU TpeJcTaBUTeNh Oonrapckoro «bemoro OparcTBa» Kanepr 3asBun mMHe, 4T0
s bxaraBar-I'uty[25] nepeBeny Ha sS3bIK MaTeMaTHKU U HU3UKHU[8].

S mocmesincs, He cpa3dy BOCHPHUHSII 3TO Kak IpeaHasHaueHue. Ho, mpunuio
BpeMs, Cel 3a HayKy, He JIJIsl AuccepTaluu (AUccepTallMOHHbIE pabOThl MOU «TO-
penu»), a i Toro, 4ToObl MOHATH cBOO [Ipupony, [Ipupony okpyskaroiiero nmpo-
CTpPaHCTBA.
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B knure, Hapsiy ¢ orcbuikamu K [Ipupone, AGcoioTy, ecTh oOpanieHus K Ka-
HOHAM XpUCTHUAHCTBA M CChUIKK Ha bubmuio. Hanerocs, npeactaBuTenun Ipyrux
BEPOYUYEHUHN U aTeUCThl MEHs MOUMYT. Sl KpeliéH MaTepblo ¢ JETCTBa, HO B Liep-
KOBb XoauJ peako. bonbine obpamancs k [Ipupoze, Tak kak mbl B [Ipuposae u
[Ipupona B Hac, «Mbl B bore u bor B Hacy» - 7151 MEHSI ATO aKCMOMaA.

B nonutrnke Hudero He pazymen. OT koMcoMona paboTan B MapT-roc-KOH-
TpoJie. 3HaJ O BOPOBCTBE MAapTUIHBIX AESATENIEH U MO3TOMY B IAPTHUIO HE BCTYIIAJ
(«cBO0OIOMIOOMBY ), 3HAIT K HACTOSIIIIMX KOMMYHHUCTOB.

YenoBeK — «3ByUHT TOpA0?», COBPEMEHHBIN YENIOBEK JAJIEK OT COBEPILECHCTBA,
[IOKa B OCHOBHOM OH 3BEpPOIIOJ00EH, BCEAIHBIN, ralaKTUYECKOrO MOpsA/iKa HeE
3HaeT, [Ipupoay 3emin (CBOETo poJIUTENs) SKCIUTYaTUPYET.

[ToTepsiHO cOBETCKOE BOCIIUTAHUE U 00Opa30BaHUE, HO €CTh HAJIEXKA.

B noxnane MexayHapogHOM KoMuccHH 10 0O0pa3oBaHuto i X X1 B., mpe-
craBieHHoM FOHECKO, paccmoTrpens! (B koMMeHTapusix kK 3akony P® «O6 06-
pazoBanum» - M.: FOpuct, 1998.) yeTpbipe 0CHOBOIOIATAIOMIUX TPUHITUIIA 00pa-
30BAHMUSL:

—«HAY4YUTCS KUTh BMecTe» («Kak?», eciu He 3HaTh [Ipupoay pona, 6pat-
CTBA);

—«HAYYUTCSI TPUOOPETATh 3HAHUSI» («KaK?», €CIIM MHOT'O Xaoca, HeBexXKe-
CTBA);

—«Hay4uTcsa paboTaTh» («Kak?», eciu paboTa MOPTUT HAc U Hamry [Ipu-
poxy);

—«HAY4UTCA KUThY» («Kak?», ecnu Ooyie3HU JIoMaroT Hac W Hamry [lpu-
poxy).

OTtcyTcTBHE 0011IETO MUPOBO33PEHUS, MUPOITIOHUMAHUS1, MUPOTBOPUYECTBA BE-
JET K JIOKHBIM YCTAaHOBKAM, K JIO)KHBIM TaJTAHTaM, K JIO’KHBIM 3aKOHaM, K JIO)KHON
coBecTH win npeHedpexenuto k MCTUHE.

Bo3Hukaer noTpeOHOCTh MEPECMOTPETh 3TUYECKHE U KYJIbTYPHbBIE aCHEKThI
BOCIIUTaHUs1, 00pa30BaHUsl, HAUTU 0ObETMHUTEILHBIE OCHOBBI HAYKHU U PEJIUTHUU.

Kuth BMecTe MOKHO 110 3aKoHaM [Ipupoabl pu paBHBIX AJISI BCEX YCIOBUSX,
HO uX HeT. Jla pa3BUTHE HMHTEIJIEKTa KOJUIEKTUB Pa3BUBAET JIMYHOCTh, QYIIY W
IyX, Y KOTOPBIX MHOKECTBO POJUTENEN, OT KOTOPBIX JINYHOCTH MOJTy4aeT HACIIE -
cTBO. HeoOxoammo naTh 4enoBeky MUHUMYM KOMGOpPTa B KOJUICKTUBE U IMYCTh
cam 3apabaTbiBaeT ceOe Ha KU3Hb C HYJIs, He yOuBast HUUTO *uBoe. [1ycts moau
3apabaThIBAIOT ce0e aBTOPUTET CBOMM 3HAHUEM U YMEHUEM, PUOOPETS NX CBOUM
TpynoM. Ilycte yuarcs paboTaTh W HaXOQuTh B JI0OOH paboTe TBOPUYECKYIO
KuiKy. [TycTh caMu B cebe HaxoaT pajloCTh KU3HHU, JIFOOOBb, CBOE MpeIHA3HA-
yeHue B Hell. [lycTh camu yuaTcst TI0OMTH BCEX HA BCEX DHEPreTUUECKUX YaKpax,
TO €CTh YMETH C JI0O0BBIO MPUHUMATh OT APYTHUX U OTAABATh JIPYTUM CBOU 3HA-
HUS, YMEHUS, TBOPUECKHE CIIOCOOHOCTH, IHEPTUH, yUaTcs CTaTh HYKHBIMU 00-
HIECTBY Ha JIt0OOM HepapXxuueckoM ypoBHe. HaxoauThs cuacThe B aJ€KBaTHOM
cebe obmecTBe. 160 coBpeMeHHass TEXHUKA U TEXHOJIOTHH MO3BOJISIOT YEIOBe-
KyOBITh TBOPIIOM.
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Mup ObICTPO MEHSIETCS, HO HAC MHTEPECYET BCE HOBOE, aJIEKBATHOE Pa3yMHOM
[Tpupone. HpaButbess Mupy, Mupo3nanuio, oKpyKaroiieMy OOIIeCTBY, 3HAYUT
CTaTh IPOBOJHUKOM HX PHEPTUM, PE30HUPOBATH HA UX CIIEKTPAbHBIX YaCcTOTaX,
UMETh C HUMH COTJIacue, 3HAYUT MOJHUMATh CBOIO BHY SHEpTHIO 10 BHICOKUX Ya-
CTOT, TOHKOCTH (HUPBaHBI), OBBIIIATH CBOIO PA3pPEIIAIOIIYIO0 CITIOCOOHOCTh, BU-
JIETh «37IeCh U celyacy CBOE W Apyrux Oynyiiee. ITOMy CIOCOOCTBYET TO, UTO
Tebe mana TBOs rojorpaduyeckas upparmonanbHas [Ipupona u [Ipupomga Koc-
Moca 1 3eMJTi, Yepe3 KOTOPhIe MOYKHO TTO3HATH MPOIIIOe U Oy IyIIiee.

OO0 >TOM 5 y3HAT HE Yepe3 «paHTa3um» WHTEPHETA WK TEJIEBUICHUS, a Yepe3
CBOM ONBIT, yepe3 camy Marematuky [Ipuposasl, yepes3 3BOIOLUIO CO-3HAHUS
Mupa, B KOTOPOH pemntit cam pazooparbes. S He cunTaro ceds MepBOMPOXOAIIEM
10 JJAOMPUHTAM HEU3BECTHOTO. S mén, Hemsuics 3a pparMeHThl 3HaHUi (IIOMO-
rajid BeTMKHE UMEHA — UX MHOTO0), pa30upacs, Omnoancs U HaXoIuj T€ Hen3Be-
JTAHHBIE CBSI3U, 3aKOHOMEPHOCTH MBINIICHUST camoi [Ipupoasl 1 OTKPBITUS TaM,
/i€ MyTaJIUCh IPYyTHe B TEXHUYECKOM M TYMaHUCTUYECKOM MBIIIJICHUH.

[To metomonoruu B.I1. 3unuyenko (cchuika cM B MHTepHeTe) mexnuueckoe
MblulieHue umeem HnpumMam cpeocmea Hao Yevlo, Yeau Hao0 CMbICIOM, CMbICAA
Hao Ovimuem. /leticmeumenbHO 3aKOHbl pa3eumusi ObImus NepeutHbl Ha0 03HU-
KarwuMy HOBbIMU YEIAMU, CMBICIAMU, 00beKmamu (nepebiMu 4ei08eKamu — 8
CMbICTIe C HAYald 280a0YUU 8UOA), Y KOMOPLIX He ObL10 c80000bl 801U, 8b1O0PA -
8blO0p Oe3 sblOOpa.

Pooumenv (Abcontom) nonspuzosan cebs, poxrcoan Hogvle OPeAHU3MbL, 0ABAL
UM JICU3Hb, A me 3peiu U CaMU CMAHOBUTUCL COBEPUIEHHee, PodxcOanu cebe no-
000HbIX, a Abcoom UHOYKMUBHO c80ell dHep2ueli yepes asmompopHoe numaHrue
nookapmauean ecex. imenno 30ecsb 3apoarcoanace HpagCmMeeHHOCMb, CO8EChb )
00beKma, HCUBOMHO20, Y PACMEHUS, Y OP2AHUZ0BAHHOU K MAMPEWKUY, V NEPBO2O
yen06exa — Kax 8vloop Hes svibopa. ObveKkmol, podcOEHHbIE 8 POOY, KAK NPABUILO,
He YHUuumoxcarom cebe no00OHbIX (POOUmMs 0l C80€20 COBEPULEHCMBOBAHUS U
yboumu? — He 02UUHO, eciu Hem Kpaunux oocmosmenvcma). Ho mvl noka ne oco-
3HaAém, umo Hawu pooumeau s3mo. Abconiom, 36e30a (Connye), nia-
Hemul...(3eMls), a yoce nomom HACIe0CMEEeHHAs Cepusl HenoCPeOCMEeHHbIX Po-
oumeneti — nan u mam. B nac 3anosicena Ilpupoooti pooosas ocnosa uppayuo-
HAbHOU HPABCMBEHHOU JHCUZHU, MAK KAK coeMecmHuas Becmv uHOYyKmMuHo 6HO-
cumcs 3akonamu Haweti [Ipupoowl 6 co-yeHmpol Kaxcoou Hauleli K1emKu, Kaxic-
0o2o amoma. Cosecmv y 06vekma, porcOEHH020 AOCONOMOM CO2AACHO MeCHy
U 8pemeHU — NoaHoe boxcecmeeHHoe noodobue Abconomy.

Kak cBoeil ecTeCTBEHHON 3aKOHOMEPHOM TEXHHUKON M CBOMMM 3aKOHAMHU CO-
3naBaia Hac cama IIpupona -A6comoT? OHa UCTOJIb30Bajia CBOIO JHEPTHUI0 U
CBOOOy paau COTBOpPEHHUs ceOe MOoJ00HOTO MHOXKeCTBa (HOpM, TpaTHiia CBOIO
DHEPTUI0 Ha OPTaHU3AIUIO CBS3EH, Tepsia CBOIO YHEPTUIO paau cbopa «Matpé-
IIEK» — aHCaMOJIei KOJIJIEKTUBHOTO TBOPYECTRA.

[Tpupona >xepTBOBaa CBOEH 3HEpPruer U cBOOOIOM, pa CBOETO OTHEHHOTO
WHTEJUICKTYaJIbHOTO 3aKOHOMEPHOT'O Pa3BUTHS, YTOHYAS aJITOPUTMBI CBOCH Tap-
MOHHUU Yepe3 APYrux cBoux ocodeil. Bee sxepTBbl AOCOIOTA HANPABIEHBI HA €T0
pa3BUTHE pagy HOBOTO 00JIee COBEPIIIEHHOTO COCTOSHHUSI.
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Oo6wexm (6 mo uucne u Yenosex) —nooobue Abconroma, nooooern bozy. B smom
U 3aKa04aemcs MHo2o00odcue. Abconrom co30ai asmoMamuiecKyro 803MOHiC-
Hocmb pazsusamucsi Qovekmam (6 mo uucne Yenoseky) ocoznasams ceds Kax
meopueckoe aenenue. Tonvko 6 smom ciayuae Qowvekmy dana c60600a sonu. Ecau
Oo6wvexm Ilpupoowr cozpen pazymom (e2o [ywa-Teno-J/luunocme Eoumnsi), mo on
cman 6oxcecmeenen u saeisiemci BEHIIOM IIPHPO/[bI. A oymaro moavko
mom Yenosek ¢ b6onvuion O6ykevi, komopwii umeem pazymuyio AVIIY, cnoco6-
Hy1o noouurums cebe TEJIO c pazsumoii ¢ mene INYHOCTBIO. Ou 6yoem cno-
coben xcumo 6 Kocmoce u 6ouoém ¢ Mup [ 'arakmuyeckoco Yenoseuecmsa.

Ho cnauana uenosexky (uumamenio) Haoo pazoopamscs, KaK co30a6ald €20
Ilpupooa. A nocie npoumenus u anaiuza mpakmama o 0Oyoem 3HaAmbv, YmMo @
ocnoge pazeumusn Yenoeeka nexcum co3nanue u mo, Kax ceds No KOAIeKmMus-
HOU mexHoI02uu pazeusan Abconom, a 3amem KaKk camomy passueams ceos no
MexXHOI02UlU C80€20 COOCMBEHH020 UHmMelleKma. 30ecb i 0ymMaio, y He2o uzme-
HUmMcs omuouleHue k npumamy Abconroma: cpedcmea HAO yeavlo, yeiu Hao
CMBICTIOM.....

OH 3axouem umems NPUMam yeib Hao cpeoCmeoM (0eHveu OJisl He2o nepecma-
HYmM Oblmov cpedcmeom 01k OOCMUICEHUS Yeal), CMbICA HAO Yeblo (Yelb mooice
00JICHA UMENMb OOMUHUPYIOWULL CMBLCT), ObLMUsL HAO CMBLCIOM (Oblmue, CO30aH-
Hoe Ha ocHose duepauu JIKOBBU, moowce onpedensem cmwvicii IHepeemuyeckoli
orcusnu). Iloosmomy yumanime u oymaiime, Kax Hcumo.

B utore npu HanucaHuu MOHOTpa(uu perieHsbl CASyIONUe 3a0auu:

1.BbiBeIeHO Ha4aJ10 ObITHS BILIOTH 10 HEOBITHS, BEIUMCIIEHA KOpEHHAs (PyHK-
[IMOHAJIbHASI OCHOBA ABOJIIOIMU MUpO3aHus Ha «30J10TOM OTHOIIEHUW» («30»),
npuuém, 6e3 onopel Ha TEOpHUI0 bobIIOro B3phIBa.

2.0npenenena Hecyuiee beitre Qynkius HeyctoiiunBoro HeobiTus.

3.0npenenensl PpakTaIbHBIN JIOTOC MPOCTPAHCTBA, KBAHT UHAYKTUBHOTO
HapalMBaHUs MacC B CO-LIEHTPa 0OBEKTOB U (PPAKTAJ BpPeMeHH —I[HKJI, KOTO-
pBIii c11ocOOCTBYET KBaHTAMU MHAYKTUBHO HApaIlluBaTh 3TH MACCHI.

4.0OTKpbITa MPUIMHHO-CIICACTBEHHAS KapTHUHA HBOIIOIMU Mupa n Yenoseka.

5.0mrcaH yHMBepPCAJbHBIN AJTOPUTM KBAHTOBAHUS CTPYKTYp M (PYHKIUI
00BbEKTOB Ha OCHOBE KPUTEPHSI YCTOMUYUBOCTH U ONTUMAIBHOCTH «30».

6.ChopMynupoBaHbl KOHCTPYKTHBHBbIE 0COO€HHOCTH COOPKH OOBEKTOB MPHU
U3MEHEHUU TOYKH OTCUETA.

7.Halinena ocHOBa €IMHOM TEOpPHUM BCEX B3aMMO/IeiiCTBHUII B BellleCTBeE.

8. OO0ocHoBaH anropuTMuYeckuii xapakrep uucen 10/2-i cucreMsl.

9. PaspaGoran metoa Ii1Iy0OKOro aHaju3a oopabomxu Beunocmuio uuc-
JIOBOTO KOHTMHYYMEPHOT'0 KOHTHHYYyMa.

10. TIpoBenensr mucciaeaoBanusi (pa30BOro BJMSIHHS IIUPOTHO-CE30HHOMN
M3MEHYMBOCTH HA KOJIMYECTBEHHO-KA4€CTBEHHOE KBAHTOBAHUE KUBOTO.

11. OueHeHbl cTemeHW CBOOOJ M KOPEHHAs CBA3AHHOCTb CTPYKTYPHBIX,
(GYHKIIMOHATBHBIX M arpEraTHBIX COCTOSTHUHN BEIIECTBA C BHIXOJOM Ha MEPHOCTD.

12. HcciaenoBaHbl KOHTUHYYMEPHBI KOHTHHYYM IOCPEACTBOM H3MEHE-
HUS CTETICHH CBOOOBI B IMIUPOKOM CHEKTPE CTPYKTYPHBIX, (DYHKIIMOHAIBHBIX U
arperaTHbIX COCTOSIHUMM BEILIECTBA.
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13.0OnpeneneHbl KaueCTBEHHO-KOJIUYECTBEHHBIE KBAHTOBAHHbIE MEPbI.

14. HccaenoBana tadauna MenaeseeBa ¢ Touku 3peHus 10/2-i cUCTEMBI.

15. Jopa6orana nuanektuka®® Ierens (mpoTHBOpeuHs M IIPOTHBOINONOKHO-
CTH).

16. Haiinen meroa®® mcumc/IeHHs1 CMBICJIOB Ha 6a3€ Pa3BUTHUS IPUPOJIBI CO-
3HAHUS.

17. TlepecMoTpeHbl ¢ mMo3uuH Be4HOCTH psiJi OCHOBHBIX KOHCTAHT.

18. PackpbIThbl romMeocTa3 3KHMBBIX O0BEKTOB M TOHKHE CTPYKTYPbI
JKU3HM.

19. TIlomydyeHbl 3aKOHOMEPHOCTH NPHPOJHOI0 HMHTe/LIeKTa uyepe3 Beu-
HOCTb.

20. BrbIsBIEH IIyTh YEJIOBEYECKOTO PAa3BUTHS B HAIPABICHNUN A0JT0JIETHSI.

21. Haiinena eguHasi HAy4YHAsi OCHOBA BCeX PeJIUIMHM JIJIsl CO3JaHUs CUACT-
JIMBOM >KM3HU Ha 3emJie B JIIOOBU U PaIOCTH.

22. Pa3paboTaH camblil TIOJIE3HBINA, YCTOMUMUBBIA U ONITUMAJIbHBIN KaJICH1aph
JUJIS CAMOCOBEPIIEHCTBOBAHUS U pa3BUTHS UenoBeKa.

23. HaiifeH u BeIpakeH PU3HKO-MaTeMaTHUYECKUI XapaKTep CeTeBOM OCHOBBI
pPa3BUTHS IUIa3M, UX KOJUICKTUBOB, CO-3HAHUSI U MOA-CO-3HAHMA (HA YPOBHE
Axkamm u 3¢upa) ¢ BIX0JI0M Ha cBepx-co-3HaHne Kocmuueckoro YesioBeka.

24.ITomydyeHna 0a3a €CTECTBEHHOTO MHTEIJICKTA JJIS CO3/IaHUS HETPOTHBOPE-
yuBol [Ipupoae kubepHEeTUUECKON CUCTEMBI UICKYCCTBEHHOTO UHTEIIEKTA.

3BEHb
CxBO3b 3ayTPEHHIOKO 3B€Hb Hanonusis COHHBIN CBOJT
Beka cunb nyunrcs, Cunoit TpueauHOM,
PaznuBaet ronyOeHb, [Toguumast HeOOCBOI
CouHila a3 pe3BUTCH. C KoJIpIOeIN 3UMHEH.
PackpriBaet neHb — OJIEHB Pazomuiena Bes 3emus,
Hacrexsp nBepb paccpera, Harmowna Bcxopl,
JKu3Hb Ha HOBYIO CTYIIEHb Pazbpocana 3enens
ITonecna mianera. N3 okna Bocxona.
PaznyBaet BeTepok ITonaTtbIkaa BETHI
Ho3znpu — Betpanywu, Pa3znouBeTtHOM MacTy,
Pazykpacuiicst Boctok N moOumeit cTana Th
B Onuku — nouenyw, OT BeceHHEN CTpacTu.
W ObutMHKA, B IIBETOK Ax, xkpaca Bechna, 3ampu,
BrITsIHYIMCH B CTPYHKY, Jlaii MHE pacyCTUTBCS.

8rerensb nvcan, uto B3N BCero lepaknnTa B CBOK AManeKkTuky. A Fepaknut yTeepxaan,
YTO eAINHOE eCTb TO, YTO COCTOUT U3 ABYX NMPOTUBOMONOXHOCTeN. Pa3pesaHue ejuHoe

HaABOE eCTb ANXOTOMMUS.
“MeTox — ecTh pyKOBOJACTBO 1Is AekcTBHsA. Mapkc. JlnanekTuka — Metox Mapkca.
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Haneren mo0BH MOTOK, Pacugeraro uzHyTpu
HaBanunace nymka. U neraro nrurei!

ThI BOoJIbHA BOJIHA BENETD, 1 3a1IOMHIO 3TOT MUT
Crpactsm pa3MHOKAThCH, JI71st moJieTa B BEYHOCTb.
PazyTpouth Ha Tpu KIIETH, ITycTh BOH3aeTCAa MOM KPUK
Bcroay orpaxkatscs, B 5Ty 6€CKOHEUHOCTS.

KOHEYHA S LIEJIb UCCJIEJJOBAHUN MepBoro [8] u BTOpOro JaHHOTO H3-
JTAHUS 3aKITF0YAETCS B TOM, YTOOBI POJIUTH CBET HA TOHUMAHNE W COBEPIIIEHCTBO-
BaHHE CO3HaHUs UYeloBeKa ¢ MOMOIMIBIO 3JEMEHTOB MPUPOJHON MaTEMAaTHKH.
Haiitu cmocod mno3HaTh cedsi 1 pa3yMHO YNPAaBJIATH CO00H, CBOMM TeJIOM,
IMOIMAMHU, CO3HAHMEM M MOJACO3HAHUEM. DTH MOHATHUS CBA3aHbI C JyXOBHBIM
3I0POBBEM YEJIOBEKA, KOTOPOE SIBISIETCA BpaTaMH K PACKPBITHIO €0 BBICIIETO I10-
TeHuuana. « Mol uuiem 3mo 6vlCOKO 66epxy — u mbvl Hazvieaem 3mo «/Jyxomy.
Ho yenv omkpoimus 3aK104aemcs ¢ mom, 4moodvl 0CoO3Hamy, Ymo mo, 4mo
6ce epems HaxXO00umcsa 8vlCOKo 66epxy, Haxooumcsa maxxyce u ITPAMO 3/[EChH
6 mamepuu — Imo cama mamepusa»|[26].

UToOBI BcE A3TO MOHSATH, HAJIO HAYaTh C AaKCMOMATHUKHU U C TOM KBAaHTOBAaHHOM
OCHOBBI, KOTOpas (hopMupyeT 00BEKT, €r0 FaApMOHUIO, BJOXHOBEHUE, HHCAW.

3agada, MO0 BO3MOXXHOCTH, 0€3 CIIEKYJATUBHOTO MTOCTYJIUPOBAHUS, — BEINTH Ha
HAYAJIO u obocHoBaTh 3akoHOMepHOCTH 300, ICTUHHYIO UIAEIO
camoii [Tpupoasl, KOTOPOIl HEAOCTAET HAM — 3EMJISTHAM.

EcTrecTBeHHBII HHTEIUIEKT MO3BOJISIET BHECTH B CUCTEMY JTYXOBHYIO COCTaBJIsI-
oyt s popmupoBanus Kocmuueckoro Yenoseka. Ilpupona cama cozgana
CBOM €CTECTBEHHBIN MHTEIJIEKT U HAC HA BCEX HEPAPXUUYECKUX YPOBHSIX Pa3BUTHUS
CO3HAHUS, @ HAM HEOOXOJMMO 3HATh W HAYUUTHCS TMOJI30BATHCS ATUM CO3Ha-
HUEM, YTOOBI IPUCOCTUHUTHCS K ['amakTuueckoMy UenoBedecTRy.

Ho uToOb1 3emitst mo3BOIMIIA HAM 9TO JeNaTh, HAJ0 COIJIAcOBaTh C HEW BCe
JTAIBHEUINE ICUCTBUSA, UCKIIFOUYUTh HAa HEW BCAKHUE BO3MYIICHUSA. Y PABHOBECUTD
aTMoc(epHble KoJieOaHus, CHU3UB IMOIIMOHAILHBIE BO3MYIIIEHUS JIF0OOTO THIIA,
HaJaJuB KU3Hb Jroaen no [Ipupose (6€3 BETHBIX PEBOIOINH, ...), YCIIOKOUTH
HeJlpa, IPEKPaTUB pa3pyIIUTEIbHbIE padOThl, 3aMEHUTh MoIHbIe [ 9C MHOXe-
CTBOM MHHHU-T€HEPATOPOB, MPEKPATUTH MPOTHIKATh aTMOC(hEpy pakeTamu, yMme-
pUTHh 00pa30BaHMs TEXHOTEHHBIX BOJIOCIUBOB B PEKH, 03€pa, OK€aHbI, TOYUCTUTh
Y O3€JICHUTD IJIAHETY...

Ha mnepBblif 1JIaH BBIIBUTACTCS Pa3BUTHE CO3HAHUS, WHTEJJICKT >KUBBIX CY-
LIECTB U 4YenoBeuecTBa. M ciioXHOCTH B 3TOM HET W Ui rymaHurtapues. JUis
YCBOGHHS MaTepuajia OyAyUIMM MpenojaBareisiM mnoTpedyercs OoJiblne Bpe-
MEHH, YeM JCTSIM, TaK KaK UM MPUXOIUTCS nepeyunBathcs. Ho B 1r0060M citydae
3TO nenaTh HeoOxomumo. [IpupoaHas mMaTemMaTHKa MOKa3bIBAET, YTO KU3Hb CY-
IIECTBYET Ha JIIOOBIX PAa3HBIX KBAHTOBAHHBIX YPOBHSX IJIOTHOCTH, MPU PA3HBIX
KBaHTOBAHHBIX TEMIIepaTypax, IaBJIeHUsX, Harpumep, B KocMoce, B riryOnHax
okeaHoB (B MapuaHCKOW BIaJuHE), HA TIOBEPXHOCTH M B TIyOMHaX (3eMiu u
Connua) mianer u 3B€34. [lepexon u3 0AHOr0 KBAHTOBAHHOI'O YPOBHS Ha JPYTOM,
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HEIMPUBBIYHBIN ISl IPYTOTO YPOBHS — NMPoOJIeMaTuyeH U TpeOyeT «KBaHTOBOT O

nepexoaa.

BCET' 1A BEPH BBIIIE!
KAK?
OCO3HAHO.
3AUEM?

HAC KJIET
«KOCMHUYECKASI OJMHAKOBOCTDb»
u
JIYXOBHOE PA3JIUYHE...
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ITOCJIECJIOBHUE KOHIEIITYAJIBHOI'O PEJAKTOPA

31paBCTBYH, YUTATEND!

Ecnu TbI 10H, HETEPIENUB U Cpa3y CMOTPUILb, & YEM KOHYAETCS 3Ta KHUTA, TO 3TO
MOCJIECTIOBUE JIJIs TEOSI.

Ecnu Tl yMyJIp€H ¥ BIyMYHBO, HECIICIIHO BHUK BO BCE TOHKOCTH MBICIIM aBTOpA-
Boupapenko 1O. I'. (BIOI'), yTo6B1 HauaTh TpaHcHOPMALIHIO OT YEIOBEKA JKUBOTHOTO
K YEJIOBEKY KOCMHUYECKOMY, TO 3TO MOCIECIOBUE, KOHEYHO ke, Uil Te0s, Halll copaT-
HUK U apyr!

W60 rinaBHas 3a1a4a, CTOSBIIAS [IEPEI0 MHOM, KaKk peJaKTOpoM, - CHOpMHUPOBATH U3
MBICIIEH, cTTOB 1 00pa3oB aBTopa «Yuenus [1M» Tekct, KOTOpHIii, Kak CPOKYCHPOBaH-
HBIN JTy4, MOKaKET YATATENIO MyTh U3 MpaKa KOHIIENTYaJbHON HEONPEIEIEHHOCTH K
xKemaeMoMy U peanuszyemomy Oyaymiemy. CoOcTBeHHO, hopmyiia OyIylIero npuBe-
JIeHa aBTOPOM IpsIMO Ha 00J10kke kHuru. U Bee xe...

PexoMenayto eiie pa3 BHUMATENbHO U3YyUUTh 3TH «200 cTpanun rpo JIxo0oBb», 1060
MHOTOJIETHUM TPYJIOM aBTOpPa CO3/1aH IIEJAEBP, IPEACTABISAIOIINNA OO0 MpUMep CHH-
T€3a UCKYCCTBA, HAYKH U PEJIUTUH, MaTEPUH U J1yXa, CJI0Ba U JIeTa.

OTOT 1IEAEBP, KaK pealn30BaHHOE MTPEICKa3aHue, HECET B ce0e HE TOJBKO HAay4YHbIE
OTKPBITHS, Jarolue APYyryio puznyecKyro kaptuny mupa. OH, kak nposiBienue EEE,
OTKpOET TeOE€ OCHOBBI HOBOM JIOTMIKH, HA KOTOPBIX Thl MOEIlIb JOCTUTHYTh Cc(hepud-
HOCTH CO3HAHMSI, IEPEUTH Ha IPYTOM LIEHHOCTHBINA 0a3uc, OCBOUTh HHOW, TPUPOIOCO-
00pa3HbIil aIrOPUTM NMPUHATHS YIPABICHUECKUX PEIICHUMH.

DTa KHHUra nocjiana tede, 4ToObl Thl MOT c(hOPMUPOBATH B ceOE 3apsii CBETOHOCHO-
CTH, a TaK»e pa3OyauTh CO3UIATENbHYIO YCTPEMIIEHHOCTh CBOEH CEMbH, POJia, HAPOIa
1 Mupa (BCero 4eyioBeuecTBa) B Oyayliee.

Ecnu roBoputh 0 3HaueHnu HoBoro yueHus, («Yuenue [11» -BIOT") nis Bcero ve-
JIOBEUECTBA, CMEHbI €ro IIEHHOCTHOro 0a3uca, KOHUENIMH U Kypca pa3BUTHS, TO
yMECTHO Oy/IeT MPUBECTU LIUTATy U3 CAMOU KHUTH, ri1aBa 8. cTtp 149:

W3nosxeHHbIe BhIIIE 3HAHUS MTO3BOJIIOT YUTATEIIO T0O-HOBOMY B3IJISIHYTh Ha (PYHK-
IIUH YeJIOBEeKa U rocyapcTea. B cucreMe rapMOHMYHOTO MUPOYCTPOMCTBA 3Ta (PYHK-
Us 3aKJIF0YAETCA B TOM, YTOOBI MPUHUMATh MOJIOJIbIE IYyIM, 00y4aTh UX 3aKOHaM U
MPaKTUKaM TATAKTUYECKOT0 MUPOIIOPSAKA, HAYUYUTh UX BIIAJIETh SHEPTUSIMU TEJIECHBIX
dbopM U MpPoOBOXKATH UX B KOCMOC JJisi OOMEHA OIBITOM U 3aCEJICHUS 3BE3] U TUIAHET.
OpnHako oco3HaHue 3TON (QyHKIHMHU TpeOyeT OT JI0JEH U rOCyIapCTBEHHBIX JesTeNen
HOBOTO B3IJIsi[]a HA YEJIOBEKA U YEJIOBEUYECTBO. . ..(KOHEI IIUTAaThI).

3/1ech ecTh MOBOJ 33 JyMaThCsl YUTATENI0 U MHE, KaK peJakTopy: a 4To, rocyaap-
CTBEHHBIE JICSITeNIN HE IO, Wik oHU - HEmoau?

[ns orBera Ha 3TOT Bompoc mo uurare u3 BIOI', npuBeny eme ogHy uMTaTy C
YPOBHSI FalakTUUEeCKOTro Muponopsiika —oT «Koamuimu pazyMubix pac I'anakTukmy»:

Tperbe O0pamenue k YesoBeuectBy. Pycckmii Tekcr. {ano B 1929 r. ot P.X.

K pazymuvim sicumenam 3emnu, K pace, nazviearouiei ceosn Yenoseuecmeom, oopawyaemcea Ko-
anuyuonnwtii Ompao Haonrwoamenen (K.O.H.).

Ilepeoano nocpeonuxamu lllamoanv E.U. Pepux u H.K. Pepux.

....B Hacmoawiee epema na 3emne zocnoocmeyem camas NPUMUMUBHAA U3 6CeX — MAULUHHASA
yueunuzayus. Ona oxeamovigaem 6cé uenoseuecmeo. /leprcum e2o no0 c60uM KOHmMpPoOIem U He
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0aém 603HUKHYMb HOBOU YUBUIUIAUUU, €CIU MOTIbKO He YHUYMONCUM Cama ces U eciu molbKo
uenoeeuecmeo He 603bMEm KOHMPOJb 6 C60U PYKU U He mPaHchopmupyem eé cocmosanue 6 opy-
2011 U0 YyuBUIU3AUUU. ..(KOHeY yumambl, yumupyemcs no knuze H. Jlesawmosa «Ilocneounee 06-
pawenue K uenoseuecmey )

Otcroza ciietyeT, 4To roCy JapCTBEHHBIE IEATENN BCEX F'OCYJapCTB MHUPA, Yepes3 KO-
TOPBIX YIPABIIAETCS HACEJNEHUE IUIAHEThl 3eMiisd, MOAOUparOTCs TakKUM 0o0pa3oM,
4TOOBI 3aCTaBIISITh HAC, JIFO/IEH, M JAJIbIIE KUTh B YCIOBUAX NIPUMUTUBHON MAIIMHHON
muBmIM3aui. OHY, KaK BUHTUKU WM YUIBI I100aJIBHOTO MEXaHMU3Ma, BCTPOCHBI B
HEKHI YIIPaBIIIEMbI MOAYJIb, & IOTOMY MX PELICHUS U JI€]Ia PACXOIATCS C PUPOIO-
c000pa3HOCThIO U BokbuM npombIcioM. Masio TOro, KopIyc rocynpaBjeHIIEB COB-
MECTHO C PYKOBOJICTBOM HaJroCyAapCTBEHHOIO YPOBHS (TpaHCHALMOHAJIbHBIE KOP-
NOpallMK U MPOYUE CTPYKTYpPBI, apa3uTUpYIOIIKe Ha yenoBeuecTBe U [lpupoae) He
AA0T BOSHUKHYTh HOBOM LUBW/JIM3ALMHU, IEPUOAUYECKH YHUYTOXKAA CJION TBOP-
YeCKHM MbICJIALIMX JIIOAeH Yepe3 BOMHbI, JIIMIeMHH U npouure Kpusuchbl. Min 3a-
BO/JSl HAC B TYNIUKH PA3BUTHUA Yepe3 MOAMEHY HCTUHHBIX LICHHOCTE, 1aBasi JI0XK-
HbI€ e/ U HABA3bIBas MHUMBbIE HAeaJIbl.

EcTph 11 BBIXOA?- CIPOCUT YUTATEb.

EcTp, 1 OH B CMEHE KOHLIETIIIUH YIIPABJIEHUS U )KU3HEYCTPOMCTBA HA IUIAHETE 3eMJId,
IIepexoie OT JOMUHUPOBAHNS U KOHKYPEHIIUU K COTPYAHUYECTBY BCEX 3EMIIIH Paau
coxpanenus Ilpuponsl, paau noseiueHus YenoBeka KOCMAYECKOTO.

OTO TOCTH>KMMO 4epe3 pa3BUTHE KOOIEpPAlMU Ha BCEX YPOBHAX MPUHATHS yIIpaB-
JeHYecKux pemieHnit. COOCTBEHHO, 3Ta KHUTa- U €CTh [TOCOOUE MO COLMaIbHON KooIe-
palMu-pacKphITHE aJIrOpUTMA Nepexoaa 3eMisIKoB U 3eMiisiH B EEE-Ennnoe Enqnncso
Enunun ¢ [puponoii- A6comorom-OauaoM. 1o mpeanojaraet Bceooduryro PO/lo-
Butocth U OJIMHakoBOCTh 3eMJISTH B TBOPUYECKOM aKTHBHOCTH, T€HEpAIUU 100pa U
Onara.

Kuura yuut kak ctpouth «30»-111000Bb, HaTaXXUBaTh B3AUMOJEHCTBUE U COTPY/I-
HAYECTBO-KOOIIEPALMIO Ja)Xe HAXOAACh HA MPOTUBOMOJIOKHBIX MO3ULUAX, B COCTOS-
HUU TOJIAPU3ALMM U JJa)Ke OCO3HaBasi HA4yaJlo Mepexo/ia B KaTacTpo(y-CKPYyTKY.

DT anropuT™Mbl 0COOEHHO Ba)KHO OCBOUTH U BHEJIPUTH B IIOBCEIHEBHOCTH ceifuac,
KOT'Jla MUP BHOBB IIOCTABJIEH HA TPaHb MUPOBOW BOMHBI.

Haneroch, 4TO BBIXOJ KHUTH U €€ 00CYXJE€HUE B HOBATOPCKUX COOOIIECTBAX IO-
CIIy’KMT Ha4yajioM JUIsl KOHCTPYKTUBHOM TBOPUYECKOM IUCKYCCUU O IYTSIX MHUPHOTO U
0€3KOH(DIMKTHOTO Mepexo/ia K HOBOW IUBIJIM3AIMN, OCHOBAHHOW Ha MPUPO0TIO00-
HBIX TEXHOJIOTHSIX.

Jymaro, 94To nepemMeHbl B pyKOBOJACTBE CTPAHbI [IO3BOJIAT COUUAIBHBIM AKTUBUCTAM,
HOBAaTOPaM U YYEHBIM HauyaTh, HAKOHELI, pEAJIbHYIO KOOIEpaLuio yMOB B Poccuiickon
®denepauuu U Bo BceM Mupe. HanmoMHio, 4TO IMEHHO K 3TOMY MPHU3Bal MUPOBYIO 00-
niectBeHHOCTh B.B. IlyTun eme B 2015 roxgy, Beictynas ¢ Tpudynst OOH.

DTO COTPYAHUYECTBO «Pa3yMHBIX OT HApOAOB» B ycTpemiueHHOCTH K EEE u «30»
€CTh HE0OXOJIMMOE YCIIOBHE JIJIsi BHIBOJA YEJIOBEYECTBA, KaK KOOMEpaTuBa poaOB U
HapoJIOB, HA HOBBIM YPOBEHb pa3BUTHS B rapMOHUU-«30» ¢ [Ipupomnoii.

[Ipencenarens CoBeta koomepatusa «/{oOpo 3a 1o0po»

FOmarynoB Auep Mancyposuu. Yda. 2020r.
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