ITpubinxkeHne K rpaBUTANMHU, WK I0OYEMY JIETKO AbIIIATH
noja cenblo «Konerpykra Kymoa DI».

['paBuTaLIMOHHOE MOJIE — IIIABHOE MOJIE B )KU3HU YenoBeka. IMeHHO oHO
MOAJICPKUBAET KU3Hb — U ATO BBIPAXKAETCSI B TOM, YTO IPAaBUTALIUOHHOE
TI0JI€ CO3/1a€T YCIIOBHUS JUUISl CYILIECTBOBAHUS KUBBIX aTOMOB.

MIxpynues @. /1.
WuTerparus HeBo3MOKHA 0€3 MOCTENEHHOT0, HO 0053aTeTLHOTO
MOBBINICHHS OKTaB Mo3sra... Henb3st moBeImaTh okTaBy paboTel Mosra,
HE U3MEHUB MTPOCTPAHCTBO CYIIECTBOBAHUS ... [Ipy NOBBIILIEHUH OKTABBI
cyuiecTBoBaHHsI Mo3ra HE00X0JUMO MEHSITh U TPAaBUTAIIMOHHBIE OKTABBI.

[Ixpyanes ®./1.

B nauane nexabps 2018 roma komanna [Ipoekra B pamkax «Pycckoro Hayuno - Texaudeckoro
O6mecTtBa» npeacraBuia HoBeId MccnenoBatensckuii [Ipoekt — «Koncerpykr Kymom DIy - mist
BOIUIOIICHUS €I€ OJHOM TEXHOJOIMH MO PELUICHUIO BOIMPOCOB, CTOSIIIMX CETOIHS TMepen
COOOIIECTBOM JIFOIEN.

A B kanyH HoBoro ['ona, nannast koHcTpykuus npumeHnenus ['enepatopa H. JleBamoBa ¢ HOBbIM
«[IporpammubIM oOecrieueHrneEM» Oblila «3alyllleHa B »KU3HbY» Kak VccreqoBanue ¢ 1ebio OLIEHKH
(haKTHYECKUX Pe3yJIbTaToB Ha (DOHE BCETO Pa3HOOOpA3MUsl MPOUCXOANIUX U3MEHEHUH YCIOBUMA
KU3HECOMPOBOXKICHUS (HampuMep, HHEProuH(OPMALMOHHBIX COCTOSHUN BOJBI, PEHIETKH
atMocdepsl) ¢ Y4ETOM TEpPUTOPUATBLHO-TEOTpadUUEeCKUX M KIUMATHYECKUX OCOOCHHOCTEH
IUTAHETHI, PaBHO Kak U (GopmupyemMbix Mo3roM yciioBuil )Ku3HeoOecTeueH s KJIETOK MI0TH, KaK
YIIPABJISIEMBIN IPOLECC KOHTPOJISA U COIIPOBOXKIACHUS KUZHEAEATECIbHOCTH HAIIETO OpraHu3Ma.

OnHoM W3 ONMOPHBIX MO3UIMKA TakoBoro IIpoekra sBisiercss nznoxeHHoe B «KOHCTpYKTUBHOM
Teopun Bcero» HayuyHOE€ OpHEHTHpPOBAHHE O I'PABMTAIIMM, KaK YIPABISIONIETO M BIHSIOIIETO
dbparmMeHTa Mo OpraHu3alMu rapMOHNH B3aUMO/1elicTBHA 00BEKTOB M CYOBEKTOB MEXIY COOOM,
BoIUIOMIaOmEel (yHkuun GopMHUPOBAaHHWS BellecTBa U OOpSHKEHHMS] €ro B HEOOXOIUMbIE



o0ycTpoeHHbIe (OPMBI TET HAa BCEX YPOBHIX MEPHON MacmITaOHOCTH OT MPEA-aTOMapHOTO 10
BHYTPEHHETO IUIaHETapPHOTO.

Nmenno rpaBuTanus «BasieT BelmHble (opmbl Beesi Cymiero, Kak BENIHbIE 3JEMEHTHI
Pa3ymMeHHOro OpMeHTHPOBAHMSA, TAK U YUCTO 3JIEMEHTHl KOCHOT'0 BellleCTBA, YIPaBIsAsi TaKUM
00pazoM KOCMO(U3HIECKUMU MPOIIECCaMU OBITHS BCETO BEIIECTBA BOOOIIE, OKOPMIIEHHOTO HE B
ClIy4aifHble, a COBEpIICHHbIE ()OPMBI B3aMMOCHCTBYIOLIUX TeJ, MOJEIbHO MPEACTABISAsA MPHU
stoM Beest Cyiee He Kak HEUTO HeonpeaenEéHHOe Ui 005KeCTBEHHO anoaTuyHoe, a KOHKPETHOE
00BEKTOBOE WM CYOBEKTHOE €ro BBbIpaXEHHE Ha IUIAHETapHBIX, CHCTEMHO-3BE3NIHBIX M
TaJIaKTUYECKUX YPOBHSAX MEPHOM MacIITaOHOCTH B TE€OMETPUYECKUX U IHEPIeTUUYECKUX paMKax
MOJIETTbHOM KOHCTPYKIIUHA MPOCTPAHCTBA-BPEMSI B KaXKJAOM TaJIaKTUKE OTACIIBHO!» -

Ecnu npuHuMaTh BO BHUMaHUE YCTOSIBIIUECS MPEICTABICHUS TPAAUIIMOHHON HAYKH, TO MOXKET
MOKA3aThCsl, YTO O TPABUTAIIMU YK€ U3BECTHO 0O0JIee BCETO, BILIOTH JJO TAMHCTBEHHOT'O TPABUTOHA
BMECTE C TPAaBUTHHO, KOTOPBIE IKOOBI MOJAPOOHO OMUCAHBI, HO JIO CUX TIOP TaK M HE OOHAPYKEHBI
3a npomenmue 80 JeT, Aaxke 3a OIPOMHBIE JIeHbIU. B nuTeparype akTUBHO HMCHOJB3YIOTCS
TEPMUHBI TPABUTALMOHHOTO B3aUMOJECUCTBUS, TPABUTALIMOHHOTO TATOTEHUSI, TPABUTALMOHHBIX
BOJIH, TPaBUTAIMOHHOTO 3aXBaTa, I'PABUTALIMOHHBIA MapaJokc W Tak jganee. Ho uro Takoe
COOCTBEHHO cama TpaBHUTAllMs, KAaKOBBI €€ OCHOBBI U CIIOCOO CYIIECTBOBAHHS, STOTO HET HU B
onHOU SHuMKnoneauu. IIpm BCEM IHpu 3TOM B TPAaJULMOHHOM HAayKe IMOHATHE I'PAaBUTALIUU
OTCYTCTBYET, OHO 3aMEHEHO Ha MOHATHUE "TAroreHue".

[TpuBeném nurary uz bCO, 1. 26, Mocksa, 1974 rox.

«Tsrorenue, rpaBuTalys, rpaBUTALIMOHHOE B3aMMOJICHCTBUE, YHUBEPCAIbHOE B3aUMOJCHCTBUE
MEXIy JIIOOBIMH BUJAMH MaTepuu. Eciam 3TO B3aMMOJAEHCTBHE OTHOCHUTEIIBHO CJIa0oe U Tena
JBIKYTCSI MEJUIEHHO (IO CPaBHEHHUIO CO CKOPOCTbIO CBETA), TO CIPABEJIMB 3aKOH BCEMUPHOTO
tarotreHus: Hetorona. B o0miem cimydae TsAroreHne omuchIBaeTCs CO3AaHHOW A. DHWHIITEHHOM
o01el Teopue OTHOCUTEIIBHOCTI.

[Momo6HOE onpeeneHue TaéT U HeIHEUTHSS Bukunenus:

«['paBuTanus (BCeMHPHOE TATOTCHHE, TATOTCHUE) (OT JIaT. gravitas - «TsHKECTh») - YHUBEPCaIbHOE
dbyHIaMEHTAIBHOE B3aUMO/ICHCTBHE MEXK/TY BCEMH MAaTePUATbHBIMU TEJIAMH. . . »

['panuTHBIE YCTOM TPAJAMIIMOHHOW HAYKH HE TMOKOjeOasl Ja)ke TpaBUTALMOHHBIN Mapaaokc,
OKAa3aBIIMIICA OJHUM U3 CaMbIX CEPHE3HBIX 3aTPYAHEHUN TEOPUHU TATOTEHHS copa Mcaaka.
IMapagokcom Ha3bIBaeTcsi a0CYpPAHBII BBIBO/A, K KOTOPOMY NPHUBOIAT rOCNOACTBYIOIIHE
TeopeTU4YeCcKHe NMpeacTABIeHHS.

['paButanmonnsiii mapamokc Heitmana (1877 1.) m 3eenurepa (1899 r.) roBoput o TOM, 4TO
OeckoHeyHast Macca 3Be37] BceneHHOW TobKHA co3AaTh Ha 3eMiie OECKOHEYHO OOJBINYI0 CHITY
TSKECTH, YEeTO B IEHCTBUTEIBLHOCTH HET.

OT0 01MH U3 HamboJee M3BECTHBIX KOCMOJIOTHMUYECKUX MapaloKCOB, KOTOPBIA KacaeTcs 3aKoHa
BCEMUPHOTO TATOTeHUS HhIOTOHA B paMKaxX KOCMOJIOTMYECKUX MacIITaboB.

Ha, mozeit co Bpemen HpioTOHA NPUHYAUIN BEPUTH B TATOTEHUE M €0 3aKOH MHOTHE MOMHST
Hau3yCcTh CO INIKOJHHOM cKambH. B COOTBETCTBHM C STUM 3aKOHOM BCEMHPHOTO TSTOTCHHS
HEPEISITUBUCTCKON MEXaHWKH «CUJIa TPABUTAIMOHHOTO MPUTSDKEHHS IBYX TEJI C MacCaMd mi U
m2 00paTHO MPOTNOPIMOHATBHA KBAAPATY PACCTOSHUS I' MEKIY HUMU:

F=G * (mi1 * m2/R%|Tne G - rpaBUTALMOHHAs IOCTOSHHAS, 3HAYCHHE KOTOPOIl OIPEIENEHO

U3 3KCIEPUMEHTA, M1 U M2 - MACCHI IByX 00BEKTOB, R - paccrosiHue Mex 1y 00bEKTaMH.

B cootBercTBuM ¢ Teopuelr Helimana m 3enmurepa, KOTOpble BIepBble 00OpaTWiIM BHUMaHUE Ha
JAHHBIN (pu3nueckuii mapajokc, Teopus TATOTeHus, copmynupoBaHHass HrpioToHOM, He maér
BO3MOYKHOCTH OIPENIEIUTh a0CONIOTHBIE U OTHOCUTEIbHBIC 3HAYCHUSI TPAaBUTAILIMOHHOIO OIS,



CO3/1aBaeMOro OECKOHEUHOM CUCTeMOi Macc (OECKOHEYHBIM KOJMYECTBOM BEIIECTBA, KOTOPHIM
3anojineHa Beenennas).

['paBUTAIIMOHHBIN MMAPaTOKC BBI3BAT OCCIOKOMCTBO CpEId aCTPOHOMOB M (DM3UKOB, Y KOTOPBIX
TaK)Ke€ HAMETUJIUCh KOe-KaKhe HEYBSI3KH B OOLIEi Teopuu, OJJHAKO CUUTAETCS, YTO 00CYKIEeHUE
9TOW TEMBI CHITPAJIO 3HAUUTEIBHYIO POJIb B OCO3HAHUN HAayYHBIM COOOILECTBOM TOTO (paKTa, uTo
KJIaCCHUYEeCKas TeOpUs TATOTEHUS HEMPUTOIHA JIJISl pEHICHHUsI KOCMOJIOTHUECKUX MPoOIIeM.

C nanneiM 3akoHOM c3pa Mcaaka cBsi3aHbI U MHOTHE JPYIHME€ «CTPAHHOCTHU», B YACTHOCTH
npocdeccop bopuc Branumuposuu [IpeodpakeHCKuil, JOKTOP re0I0r0-MUHEPATIOTHIECKUX HAYK,
B cBoell pabore «Metadusuka u Meramopdo3bl ecTecTBO3HaHMs», 4. 1, BmamuBoctok, M3m.
TI'DY, 2009r. ITucan «... cam HpI0TOH OTKPBITO 3asBIISLI, YTO HE UMEET MOHITHUS O TOM, YTO TaKOE
rpaBUTAIUSD.

U emi€ ogHa nuTaTa U3 3TOro *e UCTOYHHUKA: «37€Ch YMECTHO BCIIOMHUTH, YTO HBIOTOHOBBIM
,»1010K0M" okazaics... Pooept ['yk. I'yk 3Ha 0 3akonax Kemiepa u chopmynupoBai uaeio
JBUKCHHS TIAaHET KaK MpoOJIeMy MEXaHUKH U TIEPBBIM MOHSUT U pacckazan 00 3Tom HeioTomy,
XOTS HE JIOBEJI O MAaTEMAaTUYECKOTO 3aBEPIICHUSI OCHOBY TEOPUH, KOTOPYIO BIIOCIEACTBUM
Heioron MmaTemaTiuecku opopMmIiI Kak “3aKOHBI TPAaBUTALIAN ».

Ho coBcem yx HEBO3MOXHO YyOEOUTENbHO OOBSCHUTH TaKOM (aKT, OUYEBUIHBIA Haxe IS
TBEPJOKAMEHHBIX TMPUBEP)KECHLIEB MPUTSIKEHHUS S0JIOK HE TOJIBKO K 3eMie, HO M K TOJIOBE
OTJCNIBHBIX «MBICITHUTENCH», KaK pa3MeIIeHNe BCEX OPraHOB BHYTPU OPIOLIHON MOJIOCTH JIFOACH!
Kaxnprit w3 Hux, oOmamas CyIIECTBEHHOW MacCcOW, KOHKPETHO BBIpaX€HHOW (opmoil u
3aHUMAaEMBIM IIPOCTPAHCTBEHHBIM 00BEMOM, HCKITIOYAET KaKoe-T100 HapylIaolee Bo3ieiicTBre
npyr Ha apyra. [louemy kakaplii opraH oOpeTaeT MMEHHO TaKOBYIO I1eJecoo0pa3Hyto hopmy, KaKk
KaKIbIH M3 HUX YAEPKUBAET CBOE IPOCTPAHCTBEHHOE IOJIO)KEHUE, HE CMOTPS Ha JOCTATOYHO
OOJIBIIYIO CBOIO Maccy, HE Memlass JApPYr APYry B HCIOJHEHUU CBOMX (yHKUUH, mouemy
IPECIOBYTHINA «3aKOH BCEMHUPHOTO TATOTEHHs» HE OCMEIMBAETCS BCIO IJIOTH OPraHoOB coOpaTh B
HIDKHEH 4acTH OpIOIIHOM MOJIOCTH, YTO M KTO TMOCATHYJ Ha TaKOBOM «3aKOH» U TNpeHeOper
0053aTeNIbHOCTBIO B €T0 «UCIIOJHEHUU», OH € €IMH JJIsi BCEro HE3aBUCHUMO TATOTEIOIIETO BO
BCEM Mupe? Bl

Bwmecto nykaBoii rpaButanuu cdpa Mcaaka m DiiHmTeliHa B Marepuanax no HoBeiM 3HaHUsIM
OpeUIaraloTcsi A Hallero HM3Y4YeHUsi COBCEM JApyrue (GpopMylupoBKH, HPUOIMKAIONINE K
UCTUHHOMY OCO3HAHHUIO CYTH IPABUTALIMY, KaK YIPABJISIIOIIEr0 KOCMOGU3UYECKOro nmpoiecca
B3aUMO/JEHCTBUSA TeJl.

K npumepy, B Tepmunonorun A.M. Xatsi6osa, @.J]. llIkpyaHeBa rpaBuTAIUs - 3TO CBOICTBO
3J1eKTPHYeCcKoro 3apsaa. B o0miem Buie 3apsaa MMeeT LHEHTPaIbHYIO YacTh U pyOamiky (KOHTYp).
3apsaa ABUraeTcs MeEXIy y3JlaMH HMKOcad/ipa, UMeEs YroJl CKOJIbKeHHusl M INoTeHuuana. B



CTPYKTYype HUKOca3ipa pyoOallika He Hy>KHa, BEKTOP CTPYKTYpPBI HallpaBjieH K HEHTPY 3apsaa, U caM
3apsi TOJBEPKEH BO3JCUCTBUIO BHEMIHUX CWI. Jljis oOecrieueHus] yCTOWYHBOTO COCTOSIHHUS
3apsiaa Kkl HKOcayap «oO0paMiIE€H» IBYMS J0JI€KadIpaMu.

He ynuBuTenpbHO, 4YTO Ha MEPBOHAYAIBHOM 3Tal€ JAaHHOE OIPECICHUE IPEICTaBIACTCS
JIOCTATOYHO CJIOKHBIM /ISl TOHUMAaHHUSI.

Onmnako MOXKHO B3sTh KHUTY A.A. JIyunna «Teopusi cucteMHol Gpusnku. Peanuu pasBuBaromiecs
MaTepUU» U 03HAKOMUTHCS C €r0 TPAKTOBKOM.

«Tenepp aBa cioBa o rpaBuTaluu. Eciii HATEPETh CTEKIIIHHYIO MAJIOYKY 10 MOJIYYEHHUS Ha HEU
IIEKTPUYECKOTO Pa3psiia, MOABECUTH €€ Ha U30JIALMOHHON HUTHU U IOJHECTU K HEU I10JIOCOBOM
MarHuT, TO HaJo4ka OyJeT XOPOUIO MPUTATUBATHCA K JI000MY MoJitocy Marauta. OuuuanbHoi
¢du3uKe 3TO MMoKa HE U3BECTHO.

A Teniepb TOCMOTPUTE HA HAITY 3€MJTIO.

- MarautHoe noJie y He€ ecTb? EcCTb.

- DNeKTpocTaTHuecKoe noJie y He€ ectb? ECTh.

3HAUUT BCE Teja, HaXOAsIIUecs Ha 3emiie, UMEIOT BBICOKUN AJIEKTpUUECKUi nmoteHuunan. U, tak
Ha3blBacMasi, IPABUTALMA CYTh B3aUMO/AeiicTBUS ABYX moJiell 3eM/IM: HA3JIEeKTPU30BAHHbIE
TeJia 3eMJIN MPUTATUBAIOTCS €€ MATHUTHBIM TOJIEM.

DJIEKTPUYECKUHN MOTEHIIMA 3eMJIH BeJHK ... Ha 3emiie kaxapie 3 CeKyHIbl TPOUCXOIST IPO3BI CO
CBOMIMH MOTYYHUMHU MOJIHUSIMHE; 3eMJIsl HEMIpephIBHO ocBernaercs ConHIeM, U ero GOTOHBI HeCyT
CBOIO JJIGKTPHUYECKYIO Marepuio (3apsm) 3emuie. Tak 9TO DJIEKTpUUECKOW MaTepwH Ha 3emiie
MHOTO, MHOTO. A T€ «IPaBUTAIIMOHHBIC BOJIHBI» CYTh Oyl MBICITH, TaK UX aBTOPHI HE 3HAIOT U HE
MOHMMAIOT, YTO €CTh IPABUTAIMOHHOE [ONe 3eMTiy. -

Ho em€ 6onee nenecoodbpa3Ho HAUMHATE 3HAKOMHUTHCS ¢ HCTUHHBIM MOHUMAHUEM TPAaBUTAIIUH 110
kauram Hukonas BukropoBuya JleBaioBa, B KOTOpBIX M3naratotcst ocHOBbl HoBbix 3HaHui, U, B
YAaCTHOCTH, BBOJUTCS OJHO W3 KIIOUEBBIX MOHATHH — MepHOCTh, KaKk COBOKYIHOCTh
KA4YeCTBEHHbIX XapPAKTEPUCTUK MPOCTPAHCTBA.

[Tepenag mepHOCTH (TpagWieHT) BCErJa HANpaBieH OT TPaHUIl K ILEHTPY 30HBI AchopMariiu
MPOCTPAHCTBA, TIOATOMY MIEPBUYHBIC MATEPUH, IBUTASICH BAOIbL 3TOTO TPAJUEHTA, CO3JJAI0T COOOI
HaIMpaBJICHHBIA MOTOK. DTOT HANPABJICHHBI MOTOK MEPBUYHBIX MaTepHii, B 30HE Iepernaja
MEPHOCTH ¥ CcO37a€T, TaK HAa3bIBa€MOE, TPaBUTALIMOHHOE MoJie. [ paBUTAIMOHHOE TIOJIe BCETAa
MPUHUMAJIOCh, KaK caMO cO0OW pasyMmeromieecsi, O4eBHIHOEC M Oe3qokaszarenbHoe. Booobie,
MOHSTHE IO0OTO TOJNS BBOAWIOCH B BHJE IMOCTyNara, 0e3 KaKuX-THMOO JOKa3aTelbCTB H
OOBSCHCHUH, YTO B TMPUHIIUIIE YPEBATO CEPHE3HBIMU TOCIEACTBUSMH JI PAa3BUTHUS HAyKH B
ueiaoM. Tak BOT, mepernaj MEpHOCTH MPOCTPAHCTBA B 30HAX HEOJHOPOIHOCTH, BO3HUKIIHUX MPHU
B3PBIBaX CBEPXHOBBIX, CO3AAET rPAaBUTAIIMOHHOE TOJIE, TPABUTAIIUIO. Bl

Tak uto, B TepmuHosioruu Jlesamosa H.B. rpaButanus €ctb HU 4YTO MHOE, KaK BO3/AeliCTBHE HA
(pu3uYeckH NJIOTHOE BelIEeCTBO IOCTOSHHOTO pPaJMajbHOTO Mepernaja MepPHOCTH Makpo-
MPOCTPAHCTBA, BO3HUKILETO B 30HE HEOJAHOPOJHOCTH MAKpPO-NPOCTPAHCTBA, KAaK PE3yIbTaT
B3aMMOJICHCTBHS MPOCTPAHCTBA U CBOOOHBIX MAaTEepHil, 3aNOJHIIOUINX JAHHOE MPOCTPAHCTBO.

NHTepecen emé oauH acnekT rpaBUTAIMH, KakK Mepenaga MEPHOCTH B ONPEeAeNEHHOM 00BhEMe
IIPOCTPAHCTBA, OTME4YeHHBIM Hukomaem BukropoBuuem.

«['pagreHT MEPHOCTH MPOCTPAHCTBA MPOSBISET cedsl, KaK, TaK HAa3bIBaeMOE, IPABUTALMOHHOE
1oJie Ipy OAHOM IIPOCTPAHCTBEHHOM HAaIPABJICHUH, KAK MATHUTHOE I10JI€ - IIPU IPYTOM U, KaK
JJIEKTPUYECKOe I10JIe B TPEThEM. ... MarHuTHOE IOJIE€ MEPEXOJUT B DJIEKTPUYECKOE, KaK U
HA0GOPOT - HMEKTPHIECKOE B MATHHTHOEY.

Tax He 00 sTom nu mumer u JlyunH AHatonuii AHApeeBHY, OTBEYash Ha BOINPOC YTO TAaKOE
rpaBUTAMOHHOE 1oJ€e? «MBI HAUIM MaTEPUIO HOCUTEIISA CHJI TIOJIEH. ITa MATEPHUS - «HAYMHKA
AIIEKTPOHA, COCTOSIIAs 3 (POTOHOB M MATHUTHBIX YACTHI[. DTa MATEPUs TIO3BOJIIET OOBSICHUTH
BCE M3BECTHbIE (U3UYECKHE U OHOJIOTHYECKHE TIOJICBBIC SIBJICHUS, W Apyrue 3(P(eKTsI.



I'paBuTaiMOHHOE MMOJIE HE MOJKHO BBIXOJIWTHh W3 30HBI JIEUCTBUS ATOM TOJIEBOM MaTEpuH,
MIOCKOJIbKY OHAa UMEET BCEMUPHBINA XapaKTep». Lok

U 3aeck He mumHuM OyAeT OCBEXKUTH B TaMaTh nosicHeHus Jlepammosa H.B. o 6ainancHom ypoBHe
MepHOCTH (U3MYECKH IUIOTHOr0 BelleCcTBA, MOCKOJbKY KaXIblii aTOM, BO3HUKAIOIIUA B
pe3yabpTaTe CUHTE3a CEMHU MEPBUYHBIX MATepUid, CO3MAET BTOPUUYHOE UCKPUBJICHUE IPOCTPAHCTBA
Ha MUKpOYpOBHE. BO3HHKaeT mepemajg MEPHOCTH, CO31aBaeMblii aTOMOM, HalNpaBJeHHbIN
NMPOTHUB MEPBOHAYAIBHOI0. B pe3ynbrare 3TOro, aToM HaYMHAET ABUTATHCS K BEpXHEU IpaHUIIe
JIMaIia30Ha YCTOMYHMBOCTH U OCTAHABIMBAETCA HA 0aJIaHCHOM YPOBHE MEPHOCTH.

Kak ™Mbl yxe mnoHumaem, J000H aToM HE TOJIBKO CO3JaET BTOPUYHOE HCKPHUBJICHUE
MIPOCTPAHCTBA, HO U MPEACTABIAET COO0H PU3MYeCcKH MJI0THOE BelleCTBO, THOPHIHYI0 hopMy
U3 ceMH NMePBUYHBIX MaTePHii, KOTOPOE KAYECTBEHHO OTJIMYAETCS OT MEPBUYHBIX MATEPHId.

W mepemnag MepHOCTH, CO3/1aBa€Mblii aTOMOM, HaIpaBlieH OT LIEHTpa 30HBI JedopManuu K eé
rpaHHIlaM, YTO CO3Ja€T BCTPEUHBIM HMIYJIbC aToma. B pesynbraTte, NaBieHUE NEPBUUYHBIX
MaTepuil Ha «IOBEPXHOCTh» aTOMa YAaCTHUYHO HEUTPAIU3YETCs BTOPUYHBIM HCKPHUBICHHEM
npocTpaHcTBa rHOpUIHONW (GOpMBI MaTepuu caMmoro aroma. M B onpenenéHHOM TOYKE 3TH JBE
CUJIbl YPAaBHOBEUIMBAIOT APYT APYra, 4YTO U COOTBETCTBYET 0AJTAHCHOMY YPOBHIO MEPHOCTH IS
JaHHOro aroma. Kaxkaplii aToM MMeeT «CBOW» pa3Mep, aTOMHBIM BEC W CTENEHb BIMSHUS Ha
OKpY’Karolllee MUKPOIIPOCTPAHCTBO, MO3TOMY JIJIsl KaXKJIOTO aTOMa CYIIECTBYET CBOM OalaHCHBIIM
YPOBEHb, XapaKTEPHBII TOJIBKO ISl HETO.

IIpu sTom B onucannu IIpoekra «Konctpykt Kynmon DI» Mbl unTaem, 4To JaHHOE HUCCIIETIOBAHUE
HarnpasjieHO Ha JOPMUPOBaHMeE U yJIEPKAHUE BCEX YEThIPEX BUIOB rapMoHmii ObiTus Cyiero
B OMPEICIIEHHOM COCTOSIHUU CTaOUIBHOCTH, @ UMEHHO!

-COXpaHEHHE TapMOHUM TOKOSI 4YACTH TMpocTpaHcTBa-Bpemsi (yxe cHopMUpPOBAaHHOTO
€IMHOX1bI 111 BecenenHoit) uepes U ¢ MpsSIMbIM y4acTUEM OCTaIbHBIX TPEX BUIOB FAPMOHHH:
-rapMOHUM MHUHHMAJILHO HeJAeJUMBbIX [eHCTBUI (NPUTATMBATH-0TTAJIKHBATDL MEXIY
BEpILMHAMU I'PaHEN PEUIETOK);

- rapmMoHuu (popMblI;

- TAPMOHMHU 11eJ1ec000pPa3HOCTH.

N3 marepuanoB nmo HoBbiM 3HaHHSIM TakKe CIEAYET, YTO Kaxaas CTPYKTypa - 3TO KOHKPETHBIE
I‘paBI/ITaL[I/IOHHBIG YJaCTOThI U BHCKTqueCKHC IIOTCHIMAJIbI, NJIN 3ap;1m>1. CBH3I> MC)KI[Y 6HOKaMI/I -
MarHUTHBIE UMITYJIbChI, UMEIOINE COOCTBEHHBIN IMOTEHIMAT M YacTOTy. B CTpykType mosei
JI000¥ KUBOW KJIETKH IPABUTAINMOHHOE M0Jie, TPU HAINYUU MATHUTHBIX U DJIEKTPHUECKUX
MOJIEH, ABJISAETCS CTEP:KHEM.

Korma OamaHc MOTEHIMAIOB YacTOT, YIJIOB CKOJBKEHHS MO BCEM CTPYKTypaM OpraHu3Ma
COOTBETCTBYET 33JIaHHBIM CTaHJAPTaM COCTOSHUU MapaMeTPOB JKUBOW KIIETKH (BBIACPKUBACTCS
I‘apMOHI/IH COBMECCTHOT'O 6I:ITI/I$I I/IHepI_[I/IOHHBIX n HGI/IHepL[I/IOHHBIX COCTOHHI/IP'I 3Hepr1/m), -
caMouyBCcTBHE xoporiee. [Ipo0aemMbl HauMHAIOTCS TPH U3MEHEHUH HOPMAJILHBIX TTapaMeTPOB, UTO
U SIBJIICTCS] HAPYIICHUEM TapMOHHMU OBITHS C OKPY)KAIOLIMM MPUPOTHBIM €CTECTBOM, a MPHUYUH
JUISL 3TOTO0 JIOCTaTOYyHO MHOTO — Jio0bie ATomMoCdepHbie sBICHHS (CKAYKWd JaBJICHUS,
TEMIIEpaTypbl, TyMaH, BETEp, JMAOXIb, CHEr), BBHI3BIBAIOIIME 3a IMPEACNIbHbIE HCKAKCHUS
AJICKTPUYCCKUX  TMOTEHIIMAJOB, TIMOTCHIIMAJIOB MArHUTHBIX WMIYJbCOB W  TOTCHIMAJIOB
I‘paBI/ITaL[I/IOHHBIX qaCToT, HUJIN I/ICKYCCTBGHHO HaBGI[éHHLIC JIJFOAbMHA CHGKTpLI 4qacToT IIO THUILY,
HaIrpuMep, METPO, CAMOJIETOB, DJIEKTPUUECKHUX CETEH, COTOBOM CBSI3M, KOMIBIOTEPOB U OBITOBBIX
AIIEKTPOTPUOOPOB, HE UCKITIOYAST TAXKe KOHIUITMOHEPHI.



Yacrorsl, KOTOpbIE 6e3 BHEITHET0 BO3/IeHCTBHA PaspymarT KIeTKH OpranusMa Yenoseka (He mmyraro, Ho X049y 9TOGBI SHBJII/I)

Ne Haumenosanue Yacrora, Iy [Ipimevanne
Bokoeble 1emectkn 1o 343875 'y, C1aboe, HO MOCTOSTHHOE
. - BoaeiicTsie. [leficTByeT Ha Bee KIeTKN opraHuaMa (cuienne
1 |<drekrpuyecrso» 50 :
TpH TaMTIe ekeJHEBHO 10 8 yacop B TeueHlle | roga
cokpaulaet x13Hb Ha 10 1et.
BoxoBble 1emectkn Jo0 475268 ['11. [leitcTBHe 601ee citIbHOE. B
2 |«DmeKTpHUeCcTBO» 60 oferx cyuanx crmacaeT TeHepaTop, COGPAHHBIIT 13 TPYGOK
(cHIMaeT GOKOBbIE TemecTKH).
s MrHoBeHHO paspyilaeT Heli TPOHHYIO 1l aHTHHEHTPOHHYI0
3 |CoroBas cBA3b 326424742 pasp) P PO
AHTHPEIeTKY (OMepPTBIALT KIeTKH).
4 | (BA3b cmyTHHKOBAA 431764230 To ixe.
z To ze. llocToAnHoe «cieHIe» 3a pyIEM B TedeHle 4 4acos B
5 | bensun npu cropainu 3282864108 P
CYTKH B TeueHile 0HOTO rofa COKpaliaeT KN3Hb Ha 3 THA.
[JlaéT Te e yacToOThI, HO GoTee MOLIHBIE TIO BO3EICTBIIO.
6 |Tpancmopr (merpo) 20 «Karanue» B MeTpo | yac B cyTKu cokpaniaer xusHb Ha 1.3
yaca.

Bot 3mecp kak pa3 u cpabarbiBaer cramuoHapHblii Kommiekc «Kouctpykr Kymom DIy,
HEUTPAIM3YIOIIMM  HETAaTUBHBICE BO3JECHUCTBUSA M CO3JAIOIIMKA  3alUTy OT  BPEIHBIX
9HEProMH(POPMALMOHHBIX BIHUSHUI.

B 4ém »TO MOXKET BBIpAXATbCsA C TOYKU 3pCHHA HOBOTO IIOHUMAHUA TpaBUTALUH, KaK
YIPaBISIOUIEr0 MPOTrPaMMHOIO Tpollecca TPaBUTALMOHHOTO >KU3HEHHOTO COMPOBOXKICHUS
JKUBOM KJIETKA M TapMOHHU3AIMU OKPYXKAIOUIETO MPOCTPAHCTBA 3a CUET MpOIEcca reHepaluu
Marepuil nocpeactsoM «Kommiekca DI»?

Bo3pMém, K mnpumepy, [0Ka3zaHHBIH (aKT TOCTOSHHOTO HAJIWYHMS CBEXEro BO3JIyXa H
MCUYE3HOBEHHMS HEMPHUATHBIX 3alaxoB B MpocTpaHcTBe Bo3aencTBua «KoHcTpykTa Kynon DIy, o
4éM YK€ HEOJHOKPATHO OTMEYEHO B OT3bIBAX UCCIIEN0BATEIICH.

KonkpetHo B MOEM ciiyyae CBEXKECTh BO3/AyXa Oblla OYE€Hb 3aMETHA IMOYTH Cpasy, BIUIOTH IO
MOSIBJICHUSL CJIA00TO MUMOJIETHOTO 3alaxa O30Ha. YK€ uepe3 TpH C IOJIOBUHOW dYaca TMOcie
aktuBauuu «Kommiiekca DI» B BO3qyxe CIOBHO MOBESIO CBEKECTHIO, JBIIIATH CTAJNO JIETKO U
IIPUATHO, NMPUYEM TAKOBasl CBEKECThb BO3JyXa B CHAJIbHE U BO BCEM KBAPTUPE COXPAHICTCS
MOCTOSTHHO, XOTS y’Ke 1 0€3 030Ha, a CKBEpHBIE 3allaxy YHUUTOXKAIOTCS OYEHb OBICTPO.

Ho 4T0 03Ha4aeT nosBiIeHNE HENIPUATHOTO WIH 3aTXJIOTO BO31yXa B IIOMEIICHUN?

3a4acTyr0 3TO MOJIEKYJIbI BEIIECTBA, MOSBISAIOIUECS B PE3YyIbTATe «Pa3yMHON» ACATEIBHOCTH
JIIOJICH I10 TUITY TE€X K€ BBIXJIOIIHBIX I'a30B, JaKOKPACOYHBIX MAaTEPUAIIOB, PA3INYHBIX IIJIACTUKOB,
XUMHMUYECKHUX Pa3IpaKUTENICH, apOMaTU3aTOpPOB U IIpoYee, KOTOPhIE BOCIPUHUMAIOTCS Mo3rom
KaK KCeHOOMOTHUKH, T.€. XUMUYECKHE COCTUHEHNS, TOAJISKAIINE OTTOPKEHUIO M BBIBEICHUIO.
IIpu 3TOM, IO TEM WJIH HMHBIM HCKYCCTBEHHO HABEAEHHBIM IPUYMHAM, YPOBEHb MEPHOCTH
pemméTku aToMoc(epsl B COBPEMEHHBIX )KeJIe300€TOHHBIX MHOTO3TaXKaX CO BCEH MpUCYIIeH UM
IIPOCTPAHCTBEHHOM AMCTapMOHUEN TaKOB, YTO ITO3BOJISET CYILIECTBOBAHUE BIIOJIHE ONPEACIEHHBIX
aTOMOB Pa3JIUYHBIX XMMHUYECKHX BELIECTB, COBMAJAIOMIMX COOCTBEHHBIM OaJaHCHBIM YPOBHEM
MEPHOCTH C MEPHOCTBIO JIOKAJIBHOM peIéTKu atMocdepsl. B pesynpraTe 4ero B moMEIIEHUU U
MOTYT HOSIBIATHCS COOTBETCTBYIOLIUE «IYPHBIE aPOMATBI».

B stom cnyuae «Konctpykt Kynom DI» rapmoHu3upyer npocTpaHCTBO, KOPPEKTHUPYS €ro
MEpPHOCTb B COOTBETCTBUH C 3aJI0’KEHHON NMPOrpaMMOM, WIH, APYTMMHU CIOBaMH, (POPMUPYET B
3aJaHHOM O00bEME OomnpenenEHHOEe I0JIe TPABUTALMOHHOTO YIPABISIONIETO XapakTepa, B
pe3ysbTaTe 4ero BO34yX B MOMEUICHUH OCTAETCs MOCTOSIHHO CBEKHM, 4 CKBEPHBIE IOCTOPOHHUE
3anaxu ObICTPO pacceuBalOTCs, MPaBWIbHEE CKa3aTh - PACHICIUISIOTCS B CHIIY HECOOTBETCTBHS
COOCTBEHHOT'0 OaJIaHCHOTO YPOBHSI MEPHOCTH ¢ MEPHOCTBIO OKPY’KaIOIIEro IPOCTPaHCTBA.



bonee Toro, gaxke u 3amax 030Ha MEPUOJUYECKH OLIYIIAETCS B KOMHATE, €CJIU ObITh TOYHBIM, TO
3a(MKCHPOBAH HE MEHEE YEThIPEX pa3 B TEUCHUE MecsIa, XOTs U KpaTkoBpeMeHHo. Ho mogoOHast
HEJIOJITOBEYHOCTh 030HOBOTO 3amaxa, Kak «mo0ouHoro s¢dekra», oO0ycloBleHAa CcaMoOu
TEXHOJIOTHEH CHHTE3UPOBAHUS YHUCTOTO CBEKETO BO3JyXa MOCPEICTBOM Pa3pYIICHHS MOJICKYI
BpEIIHBIX BeleCTB B npocTpaHcTBe «Kommiekca DIy.

Ot10 nonpobHo onucano B kaure H. B. JleBamora «3epkano moeit mymm», Tom 1:

«Y MeHs BO3HHUKJIA MBIC/Ib: @ YTO, €CIM B3ATh M PaCILENUTh «ILJIOXHE» Tra3bl B aTMochepe u
«co0paTh» U3 UX «KUPIUYIHUKOBY MOJICKYJIBI 030HA?)

Ha wmomenT wHamucanus kHuUTH Hwukomaii BuKTOpoBMY HE MOCYHMTAN I€JIECO00pa3HBIM
KOHKPETH3UPOBATh B JIETANSAX, KAKAE BAPHAHTHI «ILTOXUX» Ta30B MOTYT OBITh B aTMocepe U Kak
MMEHHO UX MOYKHO paclllenuThb, oJHako u3 MarepuasioB HUUM «llentp Ynpasnstomux Ctpateruii»
HaM YK€ M3BECTHO, 4TO B mporecce [lepexonnoro Ilepuona conepxkanue 30pOBCKOTO TPUTHUS B
atMoc(epe OyneT yMeHbIIAThCSA, a O30H Kak pa3 M MOSBISETCS B TpoIlecce pachajga He
cropesuiero Tputus. M eciu B yCIOBHUSIX YIPaBISIONIETO KOHTPOJS MHTEPBEHTCKOW CHUCTEMBI
U3JTUIIKY TPUTUSI YHUUYTOXKAIUCH TyTEM (POPMUPOBAHUS MOJHUH C COMTYTCTBYIOLIUM IOSBICHUEM
030Ha, To Hukonait BuktopoBrud n300p&n nHoi crnocod, KOTOPHIH BIOJIHE MOT OBITh UCTIOIBb30BaH
npu co3aanuu HOBbIX [Iporpamm «Kommekca DIy.

A 17151 TOHMMaHUSI TPUHIIMIIOB BO3MOXKHOM METOJUKH PACUICIUICHUS] BPEAHBIX T'a30B MPUBEAEM
uuTaty u3 riaBsl «borom nanenHoe...» kauru ®éqopa murpuesuya llkpyanena:
«DJEKTPUYECKUI TIOTEHIIMAT HE MOXET CYIIECTBOBaTh 0e€3 «pyOalliku», COCTABIECHHOW W3
MarHUTHOTO M TPaBUTALMOHHOIO UMIYJAbCOB. OTCYTCTBHE 3THUX HUMIYJIbCOB MPHUBOIUT K
paccesiHMIO JIEKTPHYECKOr0 MNOTeHnuaaa. VMnynbchl SIBIASKOTCH «IIOJEM», B KOTOPOM
AJIEKTPUUYCCKUN MOTCHIIMAJ CYIIECTBYET O€3KOHEUHO JIOJITO WIIH, TI0 KpaitHel Mepe, 10 N3MEHEHUS
CTPYKTYpbI «pyOamkuy. [IpHHATO cUMTaTh, YTO CYIIECTBYET JIEKTPO - MAarHUTHOE MOJIE, HO
MMEHHO MATrHMTHOE PAacKJaJAbIBaeTcsi HA MarHUTHO-TPaBUTANMOHHOe. B cBow ouepenn,
MAaroiuTHO-TPaBUTAIMOHHOC — 3TO COUCTAHUC 64 CTYHGHGP'I COGCTBCHHO MAariuMTHBIX UMITYJILCOB
1 64 cTyneHei rpaBuTalMOHHBIX 4acTOT. Bc€ MHOXKECTBO, 00pa30BaHHOE STUMH PSAJIAMH, B €CTh
TOT MUP, B KOTOPOM BCE CYLIECTBYET».

M- HaIlpaBJICHHE MarHUTHOT'O HMITYJIbCa,
M G— HalpaBJICHUC FpaBHTaHHOHHOfI YaCTOTBHI,
E— HaIlpaBJICHUE 3JICKTPHUYECKOTO MMOTEHITHAIIA,
S— CyMMapHLIijI HMIIYJIBC SJICKTPO-MAarHuTOIPaBHTAIITMOHHOI'O I1OJIA.

S

be3ycnoBHO, HacmaxaaTbcs CBEXHUM BO31yXoM B npoctpaHcTBe "KoHcTpykra Kynon DI" — aro
npekpacHo. Ho He sBiseTcss 1M 3TO HECYIIECTBEHHBIM, XOTS M MPHUATHBIM, CIEACTBUEM
FapMOHMYHOI'O COOTHOIIEHHs IIOTEHLMAJOB YacTOT OKpYXarouel cpenpl (B TOM 4HCIE
MHTErpajbHOI0 3HAYCHMs NOTEHIMaja Mo apaMeTpaM TeMIepaTypbl, BIaKHOCTH U JABICHUS),
Tak Jo6e3Ho ¢opmupyemoro "Kommiekcom DI" He cronmpko i Hamero OOOHSTEIBHOTO
«yIOBJIETBOPEHUS» B JYUIIUX TPAJAULUAX OILYLICHUH MaTEpUaIUCTOB, CKOJIBKO Ui IOpasno
Oosee cepbE3HBIX 11eTe B epcrekTuBe! ?

[IpocHyBIIMCH OAHAXIBI YTPOM, YK€ IPUBBIYHO IIOYYBCTBOBAJ, YTO BO3AYyX OYEHb CBEXKUM,
JBIIIUTCA JIETKO, C HACIaXICHHEM, HO HE TOJIBKO 3TO. JlOMOJHUTENBHO NpOoSABUIOCH €mé U
YAUBUTEIBHOE OINYILIEHHUE KOXKH, Aa U BCEro Tella, KaK BEChbMa INPUATHOE, TO €CTh IIOJHOE
cocTosiHue KoMmopra.

Crano ObITh, KAK MUHUMYM, BOJOPOJHBIN Moka3zarens (pH) Koku, HaXOQUTCSA B €CTECTBEHHBIX
JUIs opraHu3ma mpenenax (mo uHgopmarmu Anexcanapa MuxainoBuda XaTsi00Ba HOpMa IS
Koxu 5,82 — 6,48).



OTcroz1a JIOTHYHBIM NIPEJICTABIIAETCS BBIBOJL O TOM, YTO M MHTETpajbHOE 3HAUCHHE MOTEHIMAIa
BHelHeW cpenpl B npoctpaHcTBe "Koncrpykra Kynon DI" nmo mapamerpam Temmeparypsl,
BJIQKHOCTH, JIaBJICHUS TaKXKe MoAJepkuBaercss (MO mporpamMMe) B ONTHMAIbHBIX I'paHHMLAX
KHU3HECOMPOBOXKICHUS, UHAYE Obl HE BO3HUKAJIO TAKOBOE OUYEBHJIHOE COCTOSHUE (PU3NYECKOTO
0JIaromoTy4Hst ¥ TICHXOJIOTHIECKOTO KoMpopTa.

Tounee ckazaTh, Mo03r, HOpMaIbHO (YHKUMOHUPYIOIIMHA B YCIOBHSIX TapMOHHU3ALUH >KUBOTO
npoctpanctBa mon ceHbio "Koncrpykra Kymom DI", a tem Oonee BO B3aMMOJEHCTBUHM C
[Iporpammamu Kommiekca «CetJI», mocteneHHO (opMUpYyeT TaKoe COCTOSHHE KIIETOK
MOJKOHTPOJIBHOW €My «pyOaliku», KOTOpPOE COOTBETCTBYET ONTHUMAJIbHBIM YCIOBUSM
CYIIECTBOBAHUSA KaXKI0HM KUBOW KJIETKH OpraHu3Ma.

Bcnomuanm, 4to kietka Mo3sra — 3T0 3J1€KTpO-MarHUTO-IpaBUTALIMOHHBIN ['eHepaTop, 1 Mo3r B
11€JIOM aBTOHOMHO TIOJIJICP)KUBAET OajiaHc IHepruii (anbbeno) Bcero oprannzma Yesaoseka.

A HOpManbHOE (PYHKIIMOHUPOBAHUE MO3Ta MPOUCXOIUT IPHU CIAEAYIONINX BHEIIHUX IMapaMeTpax:
naBieHue atmocdepst - 760 MM pT. cronba, BIaxHOCTh - 45 %, Temnepatypa - 23.5 rpaayca u
YHCJI0 Ta30B B aTMocdepe COOTBETCTBYeT HOPMe CHCTEMbI »KH3HeoOecmedeHHs (Kak
COOCTBEHHO KJIETOK MO3Ta, TaK U BHEIIHEH cucteme). MiaMeHeHue JIF00bIX TapaMeTpoB BIICUET 3a
co0oii U3MEHeHue anpoe10 Mo3ra.

A ecim  emé€ yrayomaTtecs, TO U3 crared  Ajekcanapa MuxaiimoBuua  XaThIOOBa,
paccMaTpUBaIONIUX 3aBUCUMOCTH, BIUSIONINE HA )KUBYIO KJIETKY B IIpOLecce ee Mpeodpa3oBaHus,
BBITCKACT CIEAYIONMNA BaXKHBII MOMEHT - TpPU NPeoOpa3oBaHUSIX TJIaBHAS POJb OTBOAHUTCS
W3MEHEeHNI0 BHellHel cpe/ibl (KOHCTPYKIUM PelleTKH), T.€. IMEHHO PEIIETKa U €€ CBOMCTBA
OKa3bIBA€T OCHOBHOE BIIMSIHUE.

Kupas kieTka JoKHA cama HaXOAUTh BO3MOXKHOCTH AJII COOCTBEHHBIX MTPeoOpa3oBaHuil, eciu
CBOWCTBA cpeibl (PEHIETKH) OKaXKYTCs IOCTaTOYHBIMU JUISL TAKUX MTPeoOpa3oBaHui.
«MHTerpanbHOE 3HAUCHUE MOTEHIMAIa BHEIIHEH Cpe/ibl He BIUSET Ha MPeoO0pa3oBaHUs OKTaB, a
BIMSET TOJBKO HAa COOTHOUIEHHME IApaMETPOB PEIIETKH (IIAyTHUHBI), B KOTOPOW IMPOUCXOIUT
npoiiecc mpeoOpazoBanuii. Takum 00pa3oMm, cHOPMUPOBAB HMCXOIHBIC TMapaMeTPbl MO THUITY
TPAHCIIOPTHOM 3aJa4M, MO>KHO IOJIyYUTh MHOXKECTBO BAapHAHTOB JTOCTHKEHUS LIEIH, TO €CTh
c)OPMHIPOBATH BEIXOAHYIO OKTaBY, yIAIHB OAHOBPEMEHHO BCE TO, UTO MEIIAeT». -

[Ipu »TOM MakcuMalbHOE BIMSHHE HAa BCE IMapaMeTpbl OKa3bIBaeT KaK pa3 3HaueHue pH,
SBIISIONIEECS] MHAUKATOPOM HACBILIICHHS JKMBOM KJIETKH MOTeHIHasoM. Ho MMeHHO KadecTBO
pPeléTKH, B KOTOPOii M MPOUCXOIUT U3MEHEHHe KUBOI KIETKHU, BiusieT HAa 3HaYeHue pH u
Ha MHOTHE JIpyTHe napamMeTphbl.

Jns miumrocTpanuy BO3bMEM e1€ OAHY BbIAEPKKY U3 KHUTH DEnopa Imurpuesuua [llkpynHesa,
rinaBa «borom paneHHoe...»:

«B kawecTBe mpuMepa pacCMOTPUM MPOCTEHIIMN y3€ll aTroMma,
peo10JieBaeMblil cPOPMUPOBAHHBIM 3aPAIOM. DTOT y3€T UMEeTCs
BO BCEX aTOMHBIX CTPYKTYpax, pa3iInyue - TOJIbKO B YIJax MEXIy
BekTopamMu. CTaHAapTHBIA Yroil paBeH 108°, T0 ecth momoBHHE
MPEAEIBHOTO yIila JJIsl IPOTOHHOW CTPYKTYPHI.

PaccMOTpUM PHMCYHOK: TOJNYy4eHHBIH MM CHOPMHUPOBAHHBIN
3JIEKTPUYECKUN 3apsij] COBMENIAETCS ¢ MarHUTHBIM MUMITYJIBCOM H
rPaBUTALMOHHOM 4acToTOM, B pe3yabpTare AMEEM
PE3YJIbTUPYIONIYIO S, BpallleHHEe KOTOPOM 3a1aéTCsi CTPYKTYpOu
aTroMa. 371eCh kK€ 3aMETUM, UTO JIBUKEHHUE CTPYKTYPHI S BO BHEIIIHEM KOHTYpE OOecreunBaeTcs
peléTKoii, 1 IMeHHO 3T0 coueTanue u Gopmupyet Bc€ To MHOKECTBO 3apsinoBsix gopmMm,
MOJIyYEHHBIX M3 CBOMCTB cocTaBisitomux... [lo Mepe nBWKeHUS B CTPyKType aroma (B
NMPOCTPAHCTBE aTOMA) CTPYKTYypa S nonojHsercs coctapisitomuMud M u G u 1ipu TOCTH>KEHUU
PABHOBECHOTO COCTOSIHUS SBJISIETCS aBTOHOMHOW.




Bort u nonyuaercs, ¢ y4€TOM BBIIIEU3JI0KEHHOT0, UTO PeIIETKA sIBJsAETCS 0230BbIM YCJI0BHEM
CYyLIeCTBOBAHUSA JKM3HHM KaK TakoBoil. COOTBETCTBEHHO, B YCJIOBHMAX W3MEHCHMS
[IpoctpanctBa, ocymectBiagemMoro HbiHe Pognoit CVY3, mnNpuUHUMIHAIBHO HEOOXOIMMO
TFapMOHUYHOE COOTBETCTBHE BCEX YPOBHEH NPOCTpaHCTB (peIéTok) Ha 3emile, HauuHas OT
MUHHMaJIbHO BO3MOXHOTO YPOBHSI MEPHOM MacIITaOHOCTH, IEPeXos Ha TOCIEAYIOIEM JTare K
YPOBHSIM MEPHON MacIITaOHOCTH KOHKPETHBIX XMMHMYECKHX 3JIEMEHTOB (aTOMapHBI), 3aTeEM K
(OpPMHPOBAHHUIO U3 MPOCTHIX XUMUUECKUX DJIEMEHTOB 00JIee CIIOKHBIX BEIIECTB MOJIEKYIISIPHOTO
YPOBHSI OOpSDKEHHUS, KJIETOK >KMBOM MM KOCHOM MaTepuu MW Tak Jajbllie [0 TpoIe
KOHCTPYKTUBHOTO COBEPILEHCTBA, BIUIOTh JO OPTaHOB M CHCTEM OpraHu3Ma OHOCTPYKTYp, He
OrPaHUYMBASACH B CBOEM MHOT000Opa3uu.

Tak uro umenHo «Konctpykr Kymom DI» okaseiBaercs Toil camoil TexHnosoruei, xotopas
croco0Ha rapMOHU3HUPOBATh U 03I0POBUTH 30HY OrpaHHMYEHHOTO [IpocTpaHCcTBa KU3HH JIOJCH,
o0ecrieunBasi HAAEKHYIO 3aILUTY OT arpeCCUBHBIX M HETATUBHBIX BIMSHUN OKpYXKarollel cpepl,
CO3IaHHOM 20POBCKUM «IIUBUIN30BAHHBIMY COOOIIECTBOM JIOCH.

N B BTOM CMBICIE YHMCTBIA CBEKUM BO3JyX, HENPEMEHHO MNPHUCYTCTBYIOIIHMI B JIOKAJIbHOM
npoctpancTBe «Kymosa DI», nuTbeBas Boja, N3MEHSIONIAs CBOM BKYC 3a CYTKH HaXO0XIEHUS MO/T
«Kynomom DI» 10 omeHku — MIMKapHAasi, IOCTOSHHO YJYYIIAKOIIEecs CaMO4YyBCTBHE,
KAUECTBEHHBIM COH, TapMOHMS MEXKIMYHOCTHBIX B3aMMOOTHOIICHHH € JOMOYaAllaMH,
MPEBOCXOHOE 37J0POBOE COCTOSIHUE WM YpPABHOBEIICHHAs TCHXWKA HAIUX Jpy3ed — cobak,
JOMAITHUX JIFOOMMIIEB, a TAaK)KE€ MHOTHE JPYrue HEBEpPOSITHBIE (11 MaTEPHAIUCTOB) MPUMEPHI
spdexkruBHocTH «Kommiekca DI» He mpocTo SBISIOTCS OYEBUAHBIMU CBHICTEIHCTBAMHU
YIUBUTEIHFHON BO3MOKHOCTH JaHHOM TexHoyornu rapaHTUPOBAaHHO OOeCIeYHBaTh YCIIOBHS
YKU3HECOMPOBOXKICHHS B JIOKAIIbBHOM MPOCTPAHCTBE, WU «KAYECTBO >KU3HUY», €CIH JOIYCTUMO
TaK BBIPA3UTHCS C IPUMEHEHUEM YIPOIIEHHOW TMOHATHUMHOW JIEKCUKM M3 MOIYJIUCTCKUX
JKUTEHUCKUX YTBEPKICHUM.

Ho nokaszeiBator cam (akT Hanmuuus CrnenuuIHBIX JACHCTBUH, NPOIECCOB U SIBICHUH,
HANPABJICHHBIX HA MOJTOTOBUTEIBHBIE MEPONPHUITUS IS BO3ZMOKHOTO OOpPETEHHsI COCTOSHHS
AaKTHBHOT'O SHEProOHoreHe3nca, UMEIOIIEro 1eJIblI0 BBECTU «pyOalllKy» B COCTOSIHHE, B KOTOPOM
OHa OyIeT TOJHOCTBIO 3alIUIICHA OT KAaKUX-JIMOO pPa3pyIIUTEIbHBIX W JIMKBUAAIMOHHBIX
BO3AeHCcTBUI cTapoid CHcTeMbl YHpaBi€HUs, COACHCTBYS TE€M CaMbIM COBEPIICHCTBOBAHUIO
HAIlIeTO MMO3HaHMsI, 00peTeHnIo HHOro ypoBHst Co3Hanus u Pazymal

A crano ObITh, BCEM HaM B OUYEPEIHOM pa3 MPEeJOCTaBISAETCS JIOMOIHUTENbHAS BO3MOKHOCTh Ha
0oiiee COBEpIICHHOM YPOBHE IOJOMTH WM TPOJBUHYTHCS B COBEPILICHCTBE 3JIECMEHTOB
cobctBeHHoro Co3Hanus. Tem Oosee, 4TO B COOTBETCTBUU C HAYYHBIM MPEAIIOJIOKEHHUEM
«Kouncrpykrusnoit Teopun Beero» (aBrop - Makos bopuc Bukroposuu) camo Co3HaHHe UMeeT
TPaBUTAIMOHHYIO OCHOBY BOOOIIE, a (hOPMHPOBAHHUE €TI0 JJIEMEHTOB OOYCTPOCHO Ha 0a3mce
(bU3UKN TOJEH.
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