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BBEJIEHUE

[Ipenyaraemoe ydeOHOe mOcoOME TOJATOTOBIEHO B  COOTBETCTBUHM C
['ocynapcTBeHHBIM 00pa30BaTEbHBIM CTAHIAPTOM BBICIIETO MPOGECCHOHATBHOTO
oOpa3oBaHMsI W TPEAHA3HAYEHO IJISi CTYJEHTOB TYMaHUTAPHBIX CIEIHUATBLHOCTEH
By30B. Ho Tak kak B mporiecce mpoXOoXKJIeHUsI Kypca OHU HE U3Yy4arOT €CTECTBEHHO-
HAy4YHbIE THUCIUIUIMHBI, TIPU HU3JIOKEHUW MaTepuaja MPUXOIUI0Ch OTPaHUINBATHCS
MHUHAMYMOM KOHKPETHBIX CBEJACHUN U3 ecTecTBo3HaHUsA. (OCHOBHOE BHHUMAaHHE
COTJIaCHO TMpoTpaMMe OBLIO OOpalieHO Ha PACKPBHITHE U OCBEIIEHWE BaKHEUIIUX
KOHIEMIMUNA COBPEMEHHOIO0 €CTECTBO3HAHMS, HMEIOIIMX BaXXHOE 3HAUYCHHUE IS
(dbopMHUpOBaHUS HAYTHOTO MUPOBO33PEHHUS M OOIICH KyJIbTYPHI CTYICHTA.

B ucropun Hayku u ¢unocopuu CymecTBYIOT JIB€ KpailHHE TOYKH 3PEHUS IO
BOIIPOCY O COOTHOIIEHHWHM €CTECTBEHHO-HAYYHOW W TyYMAHUTAPHOU KYyJIbTYD.
CTOpPOHHMKH TEPBOW M3 HUX 3asABJSIOT, YTO UMEHHO €CTECTBO3HAHUE C €€ TOYHBIMU
METOJIaMH HCCIIEOBAHUS JTOJDKHO CTaTh 00pa3IioM, KOTOPOMY JOJDKHBI MOJAPaXaThb
rymanutapueie Hayku. Hawnbonee paaukaabHBIMH TMPEACTABUTEISIMUA ITOM TOUKH
3pEeHUs  SIBISIIOTCS  MO3UTHUBHUCTBI,  KOTOPBHIE€  CUHMTAIOT  WJEAJIOM  HAyKH
MaTeMaTHYeCKyl0 (HU3UKYy, a METOJOM IOCTPOCHHUS JIF0OOro HAyYHOTO 3HAHUS -
AKCHMOMAaTHUKO-JEAYKTUBHBIN CITOCO0 MaTeMaTHKU. 3alIUTHUKHA TPOTHUBOIOJIONKHOM
MO3UIMU CIIPABEJIMBO YTBEPXKAAIOT, YTO MOAOOHBIN B3IJIS[ HE YUWUTHIBAET BCE
CIIOKHOCTH U CHCIU(PUKA TYMAaHUTAPHOTO HMCCICIOBAHUS M MOTOMY SIBISIETCS SIBHO
YTOMMYECKUM U Majo MPOAYKTHBHBIM. HekoTOpwie KpailHHME €€ CTOPOHHUKH Jaxe
OTKa3bIBAIOTCS MPU3HATH KaKyI0-IMOO OOIIHOCTh U €UHCTBO MEXIY TYMaHUTAPHBIM
U €CTECTBEHHO-HAYUYHbIM NOo3HaHUEM. K MX 4MCily OTHOCSTCS MHOTHE NPEACTaBUTENH
BO3HHKIIIETO €III€ B MPOILIOM BEKE aHTHIIO3UTUBUCTCKOTO HAMPABICHUS B UCTOPHH,
COIIMOJIOTUHU, TICUXOJIOTUH U JPYTUX TYMaHUTAPHBIX HayKaXx.

B mnocnegnue roapl MOJ BIMSHUEM HAYYHO-TEXHUYECKOW pEBOJIOLMH U
BO3HMKHOBEHHUS TAaKWX HOBBIX OOIICHAYYHBIX METOJOB HCCJICAOBAHMS, Kak
CUCTEMHBIN TIOAXOJl, KOHIEMIIMM CaMOOPTAHHW3AIMA W OBOJIOIUHU, TPEIKHSS
KOH(MPOHTAIMS MEXIYy €CTECTBOUCIBITATEISIMU M TyMaHUTApHUsIMHU 3HAYUTEIHHO
ocrmabna. ['ymaHWTapuy TMOHSJIM BaXHOCTh M HEOOXOIWMOCTH HCITOJIb30BaHUS B
CBOCH HayKe HE TOJIHKO TEXHUYECKUX M MH(POPMAITMOHHBIX CPEJICTB €CTECTBO3HAHUS
U TOYHBIX HAayK, HO U OS(PPEKTUBHBIX OOIICHAYYHBIX METOJOB HCCIIEIOBAHMUS,
KOTOpBIE TIEPBOHAYATILHO BO3HUKIIM B paMKax €CTECTBO3HAHMUS.

[ToBbIIeHHE OOIIETO KPyro3opa, KyJbTYpPhl MBIIUICHHS W (HOPMHUPOBAHUS
HAy4YHOTO MHUPOBO33PEHHS CTyACHTA-TYMaHUTApUS BO MHOTOM OIPEIEISIETCS €ro
3HAKOMCTBOM U YCBOEHHEM HauOojee Ba)KHbIX KOHIEMIUN, KOTOpbIe BBIPAOOTAIO
€CTECTBO3HAHWE Ha TMPOTSHKCHUM BCEW HCTOPUU CBOEro pas3BuTHA. [lodToMy MBI
MPEANPUHSITA TIONBITKY TPOaHATU3UPOBATh UMEHHO 3TH KoHIeniuu. Cpenu HUX
HaumOosiee (PyHIAMEHTAIbHBIMU HaM MPEJCTABISIOTCS KOHLEMIUUA CHUCTEMHOTO
MOJIX0/1a, CAMOOPTaHU3AIH 1 YBOJIIOIIHH.

CuCcTeMHBI  TOIXOM, TMOJYYMBIIMKA  IIUPOKOE  PACHpPOCTPaHEHHUE B
COBPEMEHHOM HAay4YHOM TIO3HAHWHW, OPUEHTHUPYET HCCIEAOBATENsI Ha IIEITOCTHBIM
OXBaT M3y4YaeMbIX MPOLECCOB U SIBJICHUNA B MX B3aMMOCBS3M U B3aUMOJICUCTBHUH C



APYTMMU SIBICHUSIMH M TE€M CaMbIM IMPEIOCTEPeraeT ero OT OAHOCTOPOHHOCTH,
HEMOJHOTHI M OTPaHUYEHHOCTH PE3YJIbTaTOB.

DOBOJIIOIIMOHHBIN B3IV Ha SIBJICHUS, COOBITUS U MPOLECCHl TOMOTAET MOHSIThH
UX POJIb B OOIIEM Mpoliecce pa3BUTHUS, a CAMOOPTaHU3AIMS PACKPBIBAET HEKOTOPHIE
BHYTPEHHUE MEXaHNU3MBbI BOJIOLIUH.

[lepeuncnenHble OCHOBHbIE KOHUEIIMN €CTECTBO3HAHUS COCTABIISIIOT 1O CYTH
JeNa sapo COBPEMEHHOW HaydHOW KapTuHbl mupa. Omupasch Ha HUX, MBI MOXEM
MPAaBIIBHO TOHATh M OOBSICHUTH BCE OCTaJbHBbIE KOHIEMIIMH €CTECTBO3HAHUS,
pacKpbIBaIOIIE XOTsI U 00IIMe, HO CHEIU(PUUECKUE CTOPOHBI, CBA3M M OTHOLICHHUS
HPOIIECCOB MPUPOJIBI.

Ha sTux cooOpakeHHsIX 1 OCHOBaHa CTPYKTypa ydeOHoro mocobus. B mepBbix
JABYX TIjaBax Y4eOHOro mnocoOust gaeTrcs oOmash XapaKTepUCTHUKa €CTECTBEHHO-
HayYHOW M T'YMAaHUTApHOW KyJBTYp U paccMaTpHUBAETCS BOIPOC O HAYYHON KapTUHE
npuponbl. B OoCTalbHBIX TlaBax OCBEHIAIOTCS Hauboyiee Ba)XKHbIC KOHIETIIUH
€CTECTBO3HAHUS.



I''TABA 1. ECTECTBEHHO-HAYUHASA U T'YMAHUTAPHAA KYJIbTYPA

B merononornu Hayku 1oj dTUMH TEPMHUHAMH IIOHMMAIOT [BE pas3jIMYHbIC
TpaJAUIH, KOTOpble C(HOPMUPOBATUCH B U3YUEHUU MIPUPOJIbI, T.€. B €CTECTBO3ZHAHUH,
C OJTHOM CTOpPOHBI, U UCCJEAOBAaHUHU SIBIICHUM JyXOBHOM »KW3HU OOIIECTBA, T.€. B
IYMaHUTApHbBIX HayKax, ¢ Apyroid. ITo pa3nuuue o0yCIOBIECHO caMOil crienudukoi
00BEKTOB M3yUEHHUS €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAYK.

B T0 Bpems Kak B IpUpOJE NEUCTBYIOT CJIEIbIE, CTUXUMWHBIE U HE3aBUCUMBIE OT
Yes0BeKa MPOLEeCChl, B OOLIECTBE HUYETO HE COBepIIaeTcs 0€3 CO3HATENbHBIX LIETeH,
UHTEpPECOB M MOTHBAUMW. Ha 3TOM OCHOBaHHMM €CTECTBEHHO-HAy4YHYIO KYJIbTYpPY
HEPEOKO IPOTUBOIIOCTABIISIIOT KyJIbType TryMaHHTapHOW. IIOCKOJNIBKY MeTOnmBI
MCCJIEIOBAaHUS B €CTECTBO3HAHUU C(HOPMHUPOBAIKCH pPaHbIE, YeM B I'yMaHHUTAPHBIX
HayKax, TO B UCTOPUHU NO3HAHUS JCJIAINCH HEOJHOKPATHBIE ITOINBITKU IEPEHECTU UX
HEJIMKOM U TIOJHOCThIO, 0€3 COOTBETCTBYIOUIMX HW3MEHEHUH U YTOYHEHUH, B
I'YMaHUTapHbIE HAYKH.

Takue NONBITKM HE MOIJIM HE BCTPETUTH CONPOTUBICHHUS U KPUTUKH CO
CTOPOHBI CIIELUAIUCTOB, HM3YyYaBIIUX SBJIICHUS COLMAIBHOW JKU3HU U JTyXOBHOU
KyJabTypbl. MHorma momo0HOE  CONPOTHBIEHHE  COMPOBOXKAAIOCH  MOJHBIM
OTPUIIAHMEM KaKOro-1M00 3HAUYEHHS METOJOB ECTECTBO3HAHMS JUI HCCIICIOBAHUS
COLIMAIBHO-KYJIBTYPHBIX M TyYMaHUTapHbBIX mpoueccoB. OnHAKO B IOCIEIHUE
NECATWIETUS] TIOJ BIMSHUEM HAYyYHO-TEXHUYECKON PEBOJIIOUMHA U BO3HUKHOBEHHS
HOBBIX OOIIEHAYYHBIX U MEXKIUCIUIUTMHAPHBIX HANpaBICHUN UCCIeI0BaHMs ObLias
KOH(POHTAIMS MEXJIy E€CTECTBOMUCIBITATEISIMU M TyYMaHUTapUsIMH Bce OOJbIle
YCTYyIIa€T MECTO COIVIACUI0 M CTPEMJICHUIO IIOHATH U MCIOJIB30BAaThb METOABI APYT
apyra.

Msl sABisieMCA CBUAETENSAMH TOTO, KaK COLMOJIOTH, IOPUCTBI, IENAaroru |
OpPYTrUe CHEUUATUCTBI-TYMaHUTAPUM HAYUHAIOT IPUMEHATh CUCTEMHBIM IIOAXON,
UJEu U METOAbl KMOEPHETUKH M TEOpUHM HH(OpMAUU B CBOUX HCCIEHOBAHUSX.
IloaToMy mnpencraBiasieTcsst BeCbMa BaXXHBIM ITO3HAKOMUTBCS €  OCHOBHBIMU
KOHIIENIMSIMH COBPEMEHHOT'O €CTECTBO3HAHHUS, BO-TIEPBBIX, UYTOOBI CO3HATEJBHO
OPUMEHSTh UX B CBOEH AESATENbHOCTU, BO-BTOPHIX, UTOOBI MONIYYUTH OOJIEE SICHOE U
TOYHOE IMPEICTABICHUE O COBPEMEHHOM HAy4YHOM KapTUHE MHPA, KOTOPYIO JaeT
CErOJIHsIIHEE ECTECTBO3HAHHUE.

1.1. JIBE TPAJULIMU B OB bSICHEHWU, TIOHUMAHMU U ITPEJICKA3AHUU SBJIEHUIA

Hanbonee oTyeTnmBO paznnyune MEX1y €CTeCTBEHHOHAYYHOU M TyMaHUTapHOM
KyJbTYpaMUd BBIPQXXACTCSd B HCTOJKOBAaHMM MX MOJAXOAa K OCHOBHBIM (DYyHKIHSIM
HayKH, BaXKHEHUIIME M3 KOTOPHIX - OOBSCHEHHE, MOHMMAHHE U MPEICKa3aHue
SIBJICHUH.



OObsicHeHue B caMoil o0uieit opMe MOKHO ONPENETIUTh KaK

MOJIBE/ICHHUE SIBJICHMS, (akTa WIM COOBITHUSA TOJ HEKOTOPBIM OOIIMIA 3aKOH,
TEOPUIO WM KOHLEIHIO.

JleficTBUTENBHO, YTOOBI OOBSICHUTD, HAPUMED, (HAaKT, HEOOXOAUMO JIOTUYECKH
BBIBECTH BBICKa3blBaHHWE O (haKkTe M3 OMPEACIICHHOTO OOIIEro BBICKA3bIBAHHS WIIH
YTBEPXKACHUSI, B KAUECTBE KOTOPBIX Yallle BCETO BBICTYMAIOT 3aKOHBI U TEOpUH. MbI
JOJDKHBI TOCTapaThCsl HAWTH TaKoe BBICKA3bIBAHWE W TOABECTH TMOf HETO
KOHKPETHBIH (aKT, ciydail win coObiTue. UTOOBl OOBSICHUTH, MOYEMY SOIOKU
najgaroT Ha 3emito, HbIOTOHY, MO MalonpaBIONoOJ00HON JereHie, MNPHUILIOCH
OTKPBITh 3aKOH BCEMHUPHOTO TATOTEHUs. B 3KOHOMUKE 1)1 00BSCHEHUST PaBHOBECHUS
Ha pBIHKE OOpamaroTcs K 3aKOHy cIipoca M mpeqjioxkeHusa. Hepeako pasnuuaroT
pa3Hble ypOBHU OOBSICHEHHs. Tak, 4YTOObI OOBICHUTH pPACIIUPEHHE CTEPKHS,
YKa3bIBalOT HAa HEMOCPEJCTBEHHO HAOJIOaeMblii (pakT - €ro HarpeBaHue, HO AJis
0osee TIIyOOKOro OOBSICHEHUSI ATOrO SIBJICHUS (DU3UKU MPUBICKAIOT MOJEKYJISIPHO-
KUHETUYECKYI0 TeopHuio BemiecTBa. (COrinacHO JTOW TEOpUHM TMpPH HArpeBaHUH
IPOUCXOAUT YBEJIWYEHUE BEIUYMHBI CBOOOJHOrO Mpolera MOJIEKYJ, BCJIEICTBUE
4ero COOTBETCTBEHHO BO3PACTAIOT Pa3MephI Tea.

B ecrecTBO3HaHMM TE€pBOHAYAIBHO Mpeoliajald NPUYUHHBIE OOBSICHEHUS,
KOI'Jla JJisi 3TOr0 MCHOJIb30BAINUCH MPOCTEHIINE SMIUpUYEcKue 3akoHbl. VIMeHHO ¢
TAaKOT'O poJia OOBSCHEHUSIMU MBI BCTpEUAaEMCsl YK€ B MeXaHUKe. Mbl TOBOPUM, UTO
NPUYUHONW YCKOPEHUS JBIDKCHHS Tella CIY)XUT TPWIOKEHHas K HEMy CuJa.
[TonobHoro pona kaysaabHble, UM MPUYHMHHBIC, 3aKOHBI OTOOPAXXAIOT PETyJspHEIE,
HOBTOPSIFOIIMECS CBSA3M MEX]Y SBICHUSAMH, KOTJa OAHO M3 HUX CIYKUT IPUYUHOU
BO3HUKHOBEHHS WM TMPOUCXOXKIEHUs1 apyroro. C manbHEHIIMM pa3BUTHEM HAYKU
CTaHOBMUJIOCH Bce 0Ooyiee OYEBHAHBIM, YTO MPUUYMHHBIE 3aKOHBI COCTABIISIIOT JIMIIH
4acTh OOLIMPHOIO Kjacca Hay4dHbIX 3akOHOB. [103TOMy 0OBSCHEHHS C MOMOILBIO
3aKOHOB B HACTOSIIEE BpeMs Ha3bplBalOT IOMOJIOTHYECKUMHU. B  mnpuniune
OO0BSICHEHUE MOXKET OBITH OCYIIIECTBIICHO C MTOMOIIIBIO JTIOOBIX OOIINX BHICKA3bIBAHHM,
HAauMHAsg OT SMIIMPUYECKOro OOOOUIEHUS U KOHYAs CJIOKHEHIIMMHM HayYHBIMH
TEOPHUSMHU UM CUCTEMOM Teopuil. [IeliCTBUTENBHO, YK€ MPocToe 0000IEHHE MOKHO
cuuTath O0BICHEHUEM, HOO OHO OXBATHIBAET MHOKECTBO OT/EIHHBIX KOHKPETHBIX
CJIy4aeB, paCCMaTpPUBAEMBIX C HEKOTOpOW oOmIel TOoukH 3peHusi. OIHAKO LIEHHOCTh
TaKUX OOBSCHEHUN HEBEJIUKa, OCOOEHHO Korja il 3TOro BblOMpaercs oOliee
CBOMCTBO WJIM TMPU3HAK HECYIIECTBEHHOTO, BTOPOCTEIIEHHOTO Xapakrepa. B ornuumne
OT 3TOTO OOBSICHEHUS, OTIMPAIOIINECS Ha 3aKOHBI M TEOPUH HAYKH, XapaKTepU3yITCs
0c000M HaIEKHOCTHIO, TAK KaK YCTAHABJIMBAIOTCS M MPOBEPSIOTCS OYCHb THIATEIBHO.

Oco0blif HHTEpEC MpeaCcTaBIseT IpodieMa 00bICHEHUS TOCPEACTBOM 3aKOHOB
B ©CTECTBO3HAHMM M TyMAaHUTApHBIX HayKax, MO KOTOPOM 10 CHX TIOp HE
npekpamaTcs cnopbl. OHU BbI3BaHbI TJIABHBIM 00pa3oM TeM OOCTOSTETLCTBOM, YTO
B psAle TyMaHUTapHbIX HAyK, HalpuUMep B MCTOPUHM, TPYJHO IOJBECTU
WHIMBHUIyaJIbHbIE U HEMOBTOPHMBIE COOBITHS W SIBICHUS TMOJ KaKOH-THOO OOIIHiA
3aKkOH uiau Teopuio. [loaToMy ecTb Hemallo UCTOPUKOB, KOTOPBIE PEIIMTEIHHO
BO3PaXKAIOT MPOTHUB IEPEHOCA €CTECTBEHHO-HAyUHBIX METOJO0B OOBSICHEHUS B
ucropuueckue uccinenoBanus. C Apyrodl CTOpOHBI, HEKOTOpble (uisocopsl ¢ He
MEHBIIINM yIOPCTBOM OTCTAaWBalOT B3TJISA, YTO HMCTOPUYECKHE U JIpyrHe



T'YMaHHUTApPHBIE COOBITUS M SBJICHUS TaK)K€ B MPUHIIMIIEC TOIIAIOTCS OOBSICHEHHIO C
IIOMOIIBI0 OOIMMX 3aKOHOB W Teopuii. Bcesa Oema, 1Mo WX MHEHHIO, COCTOMT B
Hepa3paOOTaHHOCTH KOHIICTITYaJbHOI'0 ammapaTa MHOTHX T'yMaHUTapHBIX HaykK, B
JaCTHOCTH HCTOPUYCCKUX.

Uro kacaercs xapakTepa 3aKOHOB, Ha KOTOPBIC JOJDKHBI OMUPATHCS
ryMaHUTapHbIE OOBSCHEHHS, TO MHEHHUS 3JeCh PEIIUTENbHO pacxoasarcs. OmxHu
CUHMTAIOT, YTO TaKWE 3aKOHBI BEChbMa NPOCTHI W TPUBHUAJILHBI M ITI03TOMY HE
3aCITy’KMBaAlOT 0co0oro aHanm3a. J[pyrue, HampoOTWB, 3aSBIISIFOT, YTO OHU CITHIIIKOM
CIIOXHBIE W 3allyTaHHbIE W WX TPEJICTOUT €IIe€ OTKPHITh, UYTOOBI OOBICHECHHUS
UCTOPUYECKUX COOBITHMH CTalu aJeKBaTHBIMH. TpeTbH IIOJNAramT, 4YTO JJIA
O0OBSCHEHHS HCTOPUICCKUX COOBITHIA U JCATCILHOCTH JIFOICH, YIaCTBYIOIINX B HUX,
cienyeT oOpaTUThCS K TaK HA3bIBAEMBIM TEJICOJOTUYECKUM, WU (UHATUCTCKHAM,
O0OBSICHEHUSIM, KOTOpPBIC ONMUPAIOTCS HE Ha MPUYMHHBIC 3aKOHBI WJIM JakKe HE Ha
3aKOHBI BOOOIIE, a Ha pacKpbITHE IIeJied, HAMEPEHU W MOTHUBOB IOBEICHUS U
nesTenbHOCTH JroAci. Temeonorndeckue OOBSCHEHWS HM3BECTHHI €IIE CO BPEMEH
AHTUYHOCTH M UMM IIOJIb30BAjJICI OCHOBOIIOJIOKHHMK KJIACCHYECKOH  JIOTUKU
Apwucrorenb. OgHAKO O BIMSHHEM OBICTPO Pa3BUBAIOIICTOCS €CTECTBO3HAHMS, B
JaCTHOCTH (U3UKH M XHUMHH, KOTOPHIC IMHUPOKO TPUMEHSIN IS OOBICHCHUS
MIPUYMHHBIC 3aKOHBI, K TEJIICOJOTHYCCKUM OOBSICHEHUSIM CTAJIM IPHOETaTh BCe PeXe U
pexe. MHTEpec K HUM BO3POAWICS TOJBKO IIOCIIE TOTO, KOIJIa CTall0 SICHO, YTO
NPUYUHHBIE OOBSICHCHUS OKa3bIBAIOTCS OOJIBIICH YacThi0 HEAJACKBAaTHBIMUA B
ryMaHUTapHOH 00iacTu.

Cpenu HWCTOPUKOB W JPYTHX YYCHBIX-TYMaHHUTApHUEB €CTh TaKkkKe HeMalo
UCCleioBaTeNiel, KOTOphIE 3asBIISIOT, YTO METOJBI OOBSICHEHHS OKa3bIBAIOTCS
B0OOOIIEe OECroNie3HBPIMA B TyMaHUTApHBIX HayKaX, ITOCKOJIBKY B HHUX TJIaBHOE
BHHMaHHE JOJDKHO OBITh OOpalieHO HE CTOJIhKO Ha OOMIHOCTh, CKOJBKO Ha
WHIUBUYyJIbBHOCTh, HEIIOBTOPHUMOCTh M JaXK€ YHHKAJIbHOCTh COOBITHIH W SIBICHHM
TYXOBHOUM M COIMANBHOM XKU3HH. [103TOMY OHM CUHMTAIOT TJIABHBIM WJIM AK€ IMOYTH
€IMHCTBEHHBIM CIIOCOOOM HMX HCCJIEIOBaHMS METOJ IOHMMAaHHsS, CBA3aHHBIA C HX
VCTOJIKOBAHHEM.

[TorumanueM  Ha3bIBAIOT  CIMOCO0, TIOCPEACTBOM  KOTOPOTO  MOXHO
UHTEPIIPETUPOBATh MM MCTOJIKOBBIBATH SBJICHUS M COOBITHS WHIWBHUIYaIbHOU
JYXOBHOM KM3HU U TYMaHUTAPHOMN ACATEIHHOCTH.

Takoil  MeTOJ  4YacTO  HA3bIBAlOT TEPMEHEBTUYECKUM, II0  HMEHH
IpeBHEerpedeckoro Oora ['epmeca, KOTOPBIA, COTJIACHO JIETEHIE, CITYXKHUI
MOCPETHUKOM MEXIy JtoabMu U 0oramu Onumiia. [T0CKOJbKY CMEpPTHBIC JIOJU HE
MOHMMAJIU OOXKECTBEHHBIM s3bIK, TO ['epMmec BBICTynajd Kak NEPEBOAUYUK U
HMCTOJIKOBATEIb BOJIH OOT0B.

B rymanuTapHOl METOIOJOTMHM pa3auyaloT JBa IMOJAX0Aa K MPOIEecCy
MOHUMAaHMS, KOTOPHIC YCIOBHO MOKHO HAa3BaTh MCUXOJIOTUUECKUM U TEOPETUUECKUM.
K ncuxonornueckoMy OTHOCST NMOHMMaHUE, OCHOBAHHOE HA MEPEKUBAHUM OJHUM
YEJI0BEKOM JYXOBHOI'O OMBITA JPYroro, €ro 4yBCTB, HACTPOCHUI, MOTUBAILIUM U T.II.
C Takol TOYKM 3pEHHUS MOHUMAHUE B OCHOBHOM JOCTHUIAE€TCs MyTE€M SMMATUH, T.€.
BOILJIOIICHUS, BYYBCTBOBAHUS, MPOHUKHOBEHUS B IyXOBHBIN MUP JAPYTrOro 4eJIOBEKA.



I'py60 roBOpsi, 4YTOOBI MOHATH JAPYrOro 4YelOBeKa, Hampumep, aBToOpa
XYJ0’KECTBEHHOT'O MPOU3BEACHUS JaBHEH 310XH, HEOOXOUMO BIIE3Th B €ro "HIKypy"
U BHYTPEHHE IIEPEXKUTH TO, YTO MEPEKMUIT aBTOP.

[TogoOHBIN B3I Ha TOHMMaHUE ObUT HIMPOKO PACIPOCTPAHEH B MPOILJIOM
BEKE Cpeu TEOPETHUKOB M HCTOPUKOB MCKYCCTBA, JUTEPATYPOBENOB U KPUTHKOB, A
TaKXKe Jpyrux rymaHutapueB. Haumbonee BHMIHBIM MpEACTaBUTEIEM 3TOTO
HampaBjeHUs ObLT M3BECTHBIM HEMELKHH HMCTOPUK MCKYCCTBA W  TEOPETUK
repmeHeBTkU Bunbrensm qunbreit (7883-1911). Xots npuem mnepeBOILIONIEHUS B
JIPYroro 4ejgOoBEKa, BUYBCTBOBAHMS W IIPOHMKHOBEHUS B €ro JyXOBHBI MUD,
HECOMHEHHO, IPUHOCHUT TMOJIb3y, TEM HE MEHEE YCIOBUS >XU3HH, KOHKPETHBIC
COOBITHSI M TIPOLIECCHI, KOTOpBIE HaOmoaal, ckaxem, Y. lllexkcnup (1564-1616), a Tem
oonee npeBuuii rpexk Eppurmn (ox. 480-406 mo H.3.), CYIIECTBEHHO HM3MEHUIIHCH.
[ToaTOoMy COBpeMEHHBIN HCCIIEI0BATENIb HE MOXKET HAOIIOAATh UX TEHEepPb, K TOMY K€
O TPOLUIOW 3MOXE, €ro HpaBaX, OObYasAX W JYXOBHOW >KM3HU OH CYIUT C TOYKH
3pEHMS CETONHALIHUX UAECH, HDABOB M NPEACTABICHUN. B ydmeM ciryyae OH MOXKET
pPa3MBILUIITE O IMPOLIIOM, ONUPAsCh JIMIIb HAa HEKOTOpPbIE AHAJIOTUH U
IPEATIOIOKEHHUS.

TeopeTnueckoe NOHMMaHUE OCHOBBIBAETCS MPEXKJIE BCErO HA MHTEPIPETALIHH,
WIN WCTOJKOBAaHWHU, OIpPEAeNeHHbIX (akToB, coObITUH u TmpormeccoB. CyThb
UHTEpIPETallU B T'YMaHUTapHOW JIE€SITEIBHOCTH COCTOUT B PACKPBITUU LEJEH,
MOTHUBAIlMA M CMbICJIA JIEMCTBUM U TMOCTYNKOB JIOAEH. B 3TOM OTHOIIEHWH Takoe
MOHMMAaHUE COJIMKACTCS C TENECOTOTHUECKUMU OOBSICHEHUSIMH.

HcTopuyeckn TrepMEHEBTHMKAa BO3HUKIA W3 OMNbITa pabOThl HaJ TEKCTAMH,
KOTOpblE OBLIM HAMKCAaHbl HAa JAPEBHUX A3BIKAX, IMJIOXO COXPAHUIUCH, TPYIHO
MO/I/IAF0TCS IEPEBOJTY, @ IOTOMY MX HEJNETKO MOHATh. YTOOBI X MOHST COBPEMEHHBIN
YUTaTEIbh, HEOOXOAUMO MPEXKJE BCEro PAcKpbhITh MX cMbIci. Hepenko moHumanue
CBOIST TOJIBKO K PACKPBITHIO U YCBOCHHUIO TOTO CMBICHA, KOTOPBIM BIOKHII B TEKCT
ero aBrop. CunuTaercs, 4YTo €Cau Mbl PACKPBUIA 3TOT CMBICH, TO TEM CaMbIM HMOHSUIIH
ero. IMeHHO Tak paccMaTpUBalOT OHUMaHUE HE TOJbKO B OOBIIEHHOM MO3HAHUU U
0o0y4eHUH, HO U TPHU MEPEBOJIE TEKCTOB C UYKOI0O s3bIKa Ha poaHOH. EcTe Hemaso
NEPEBOIYMKOB, KOTOPbIE PEHIMTENbHO 3asBISIOT, YTO UX TJIaBHAs LEJIb COCTOUT B
TOM, YTOOBI IOJHOCTBIO, 0€3 MCKaXCHUM M COOCTBCHHBLIX NOOABICHUM TOHECTH M0
YUTATEsl CMBICI aBTOPCKOro Tekcra. Ha mepBwlii B3rmsin Takoe TpeOoBaHUE
BBITJISIIUT BIOJHE YOEIUTENbHO, HO €CIIM BHUKHYTh B HEro riay0xe, TO SICHO
0OHapy>KMBAETCSl €ro OrPaHMYEHHOCTh. B camoM Jene, mouemMy JIFOAM Pa3HbIX 310X
BOCTOPTarOTCsl TBOPEHUSIMU BEIUKHUX MacTE€POB JIUTEPATYPHI, ’KUBOIUCU U MY3BIKHU?
Pazymeercs, mpexiie BCEro 3T0 OOBSICHSAETCS TEM, YTO B HUX BBIPAXKAIOTCS TIIyOOKHE
o01eyesoBeyecKkre npooJIeMbl, TPEBOTH M HAJIEKbl, HO HE TOJIBKO 3TO MPUBJIEKAET K
HUM BHMMaHue. Beab, ecinu Obl MHTEpPHpPETATOPHl PABHBIX 3MOX PACKPBIBAIU JIUIIb
aBTOPCKUM CMBICT, TO BCE CBEJIOCH ObI K HEMPEPHIBHOMY BOCIIPOM3BEJICHUIO TOTO K€
camoro. Ha camoMm pnene kaxnaplii, KTOo Oepercs, HampuMep, CTaBUTh IHECHI
Hlexcriupa wnim aHTHUYHbIe Tpareaun EBpumnuaa, mo0aBiasieT K HUM  CBOW,
COOCTBEHHBIN CMBICII, BBIPAXKAIOLIUN NPEACTaBICHUS U HUJIEU €ro BPEMEHHU, U TEM
caMbIM OOoramiaeT NnepBOHa4YaJbHbIA aBTOPCKUN cMbICI. OT 3TOro, eciu 3a Jeno
OepeTcst MOUTMHHBIN XyI0KHUK, OPUTHHAIBHOE MPOU3BEACHIE TOIBKO BEIUTPHIBAET.



Heckonpko TpyaHee OOCTOMT Jel0 C MHTEpHIpeTauueidl HCTOPUYECKUX
COOBITUH, HO U OHHU HCTOJIKOBBIBAIOTCA OOBIYHO C TMO3UIUI U pE3yNbTaTOB,
JOCTUTHYTBIX B HACTOALIEE BpeEMs. JTO, KOHEYHO, HE 03HAYaeT BO3BPATA K JIO3YHIY:
"HCTOpUSL - €CTh IMOJUTHKA, ONPOKUHYTass B Mpouuioe”, Mpeanoaararomero
MIPEAB3ATOE, HEUCTOPUYECKOE HCTOJKOBAHHME MPOLUIBIX COOBITHH. B TO ke Bpems
HeJIb3sl HE NPU3HATh, YTO B3TJIsA C Oosiee BBICOKOW MO3UIUH, OOOCHOBAaHHBIM U
0o0OraiieHHbId OMBITOM HOBBIX TOKOJEHUH, TaeT BO3MOXHOCTb Jydllle MOHSThH
TEHJICHLIUY UCTOPUYECKOTO Pa3BUTHS, @ TEM CaAMbIM U IIPOLLUIbIE COOBITHS.

MOXHO M TOBOPUTH O TIOHMMAaHUM HOpuponbl? O4YeBHAHO, YTO
HENOCPEJICTBEHHO ITOr0 YTBEPXKAAaTh HEJNb3sl, MOCKOJBKY B SIBICHUSX NPUPOIbI HE
CYILIECTBYET HU II€JIeid, HU HaMEpEeHWil, HU MOTHBOB, & TEM CaMbIM U BJIOKEHHOIO
KeM-TO cMbicia. JlymMaTh MHaue 03Havyaso Obl BO3BPATUTHCS K aHTPONOMOPPHU3MY,
T.€. HaJI€JICHUIO MPUPOJbl OCOOEHHOCTSAMHU, KOTOPbIE MPUCYIIN TOJIBKO 4eloBeKy. B
TO K€ BpeMsl IJIsl UCCIIE0BAHMS SIBJICHUN MPUPOABI Mbl BBOJUM MOHSTHUS, OTKPBIBAEM
3aKOHBl M CTPOMM HAy4HbIE TEOPUHU, C MOMOILIBIO KOTOPBIX HHTEPIPETUPYEM ITH
ABJICHUS. A 3TO O03HA4YaeT, 4YTO Mbl JIOCTUIAEM ONPEICICHHOIO IOHUMaHUs
CYILECTBYIOIIEH B NPUPOJE PETYJSIPHOCTH, IIOBTOPSIEMOCTH U 3aKOHOMEPHOCTH, HO
TaKOE NMOHMMAHHME IO CBOEMY XapaKTEPy OKA3bIBAETCS B OIPEACICHHOM CTEICHH
OJIMKe K €CTECTBEHHO-HAyYHOMY OOBACHEHHIO. B 11e10M mOHMMaHUE MpeaCcTaBIIseT
co00i1 OoJee CI0KHBIN, IPOTUBOPEUMBBIN U 3allyTaHHBIN Mpoliecc, YeM OOBSICHEHHE.
Paznuune MexJly HUMHU COCTOMT B TOM, UYTO €CIU OOBSICHEHUE CBOIUTCS K
JIOTUYECKOMY BBIBOJlY, TO MOHMMAaHHE - K MHTepnperauuu. K poruueckomy BBIBOIY
oOpalnarTcs U Ipy MpeIBUACHUN COOBITUH, SIBICHUN U UHBIX HOBBIX (PaKTOB.

[IpenBuacHue, WM TpencKa3aHue, MO JOTUYECKON CTPYKTYpe HE
OTIIMYACTCS OT OOBSICHEHUS W OCHOBBIBACTCS TAaKXKE Ha BBIBOJC
BBICKa3bIBaHUM O (akTax M3 OOIMUX YTBEPXKICHUM (3aKOHOB a TEOPHUH),
HO cama (PaKThl OCTAIOTCS THINOTCTUYCCKHMH, HEHU3BECTHBIMH H HX
MIPEJICTOUT EIIe OTKPHITh.

B To Bpems kak 00OBsSICHEHHE OTHOCHUTCSI K COOBITHAM M (paKTaMm HACTOSIIINM, a
4acTO W K TMPONUIBIM (apXeoJIoTHsl, WCTOPHUS, MaJICOHTOJOTH), NPEABUICHUC
HamnpaBJICHO K Oyaymum coObiTusiM!. OHO UrpaeT peliarllyl0 pojib HE TOJLKO B
Pa3BUTUH TEOPETUYECKOrO 3HAHHSA, HO OCOOCHHO B IIPOIECCe IPAKTHYECKOIO
IPUMEHEHHS 3TOT0 3HAHMS, 00eCTICUrBas BO3MOXKHOCTb MPOTHO3UPOBAHMS SBIICHUI
u coObiTuid. M3BecTHas MakcuMma '"3HaTh, 4YTOOBI MPEABUACTH" JOCTATOYHO SICHO
BBIPAXAET POJIb MPEBUACHUS B MPAKTUUYECKON AesATenbHOCTU. Jpyras ocOOEHHOCTD
IpeACKa3aHUi CBs3aHA C BEPOSTHOCTHBIM HMX XapaKTepoM. ODTO B OCOOCHHOCTH
OTHOCHUTCSl K MPEJICKA3aHUIO0 COIMATIBHBIX U TYMaHUTAPHBIX COOBITHI M IPOIIECCOB,
KOTOPBIE OMUPAIOTCS HE HAa YHHUBEPCAJIbHBIE 3aKOHBI, @ 3aKOHBI CTATUCTUYECKUE,
BeposiTHOCTHBIE. Kak Oy/mer moka3aHo B JalibHEHINEM, 3aKJIIOUCHHUS, TTOTYUYCHHBIC U3
CTaTUCTHYECKUX 3aKOHOB, BCETJa MMEIOT BEPOSATHOCTHBIM WJIW MPABAOINOI00HBIH, a
HE JOCTOBEPHBIN XapakTep. B ATOM OTHOIIEHWH MpEACcKa3aHUs B COLMUAIBHBIX U
I'YMAaHUTAPHBIX HayKax IO CBOEW TOYHOCTU JAJEKO OTCTAKOT OT NpEICKa3aHWl B
€CTEeCTBEHHBIX HayKaX, B OCOOEHHOCTH HauboJjee pa3BUTHIX. XOPOIIO H3BECTHO, C



KaKOM TOYHOCTHIO aCTPOHOMBI BBIYUCISIOT COJHEYHBIE W JIYHHBIE 3aTMEHUS, a
(GU3MKU TIPEACKa3BIBAIOT PE3YIBTATHI MPOIECCOB, MPOUCXOSANIUX BHYTPU aTOMOB U
Aanep.

OT d4ero 3aBUCAT TOYHOCTh M OJHO3HAYHOCTH MPEJCKA3aHHM, C 4YEM OHHU
ces3anbl? IloueMy mpenckazaHusi COLUMAIBHBIX W TyMaHUTAPHBIX HAyK JIUIIb
BEPOSITHBI?

HNHoraa roBopsAT, 4TO TYMaHUTApHBIE U COLMAIbHBIE HAYKU HE JIOCTUTIIM €IIIe
TOW CTENEHU TEOPETUUECKOU 3peNIOCTH, KOTOopas MPUCYIA TaK HA3bIBAEMbIM TOYHBIM
HayKaM (acCTpOHOMHSI, MEXaHUKa, PU3KKa, XUMUS >U JIp.). B 3TOM yTBepKIeHUH €CTh
JOJIsI WUCTUHBI, HO JajJ€KO HE BCSA MCTUHA. B JEHCTBUTEIBHOCTH TOYHOCTH
MPEACKa3aHUM HANPSAMYIO 3aBHCUT OT XapaKTepa MCCIEAYEMbIX HAYKOM MPOLECCOB.
Ecnim B MexaHmke ¥ acTPOHOMHHU TPEJCKAa3aHUs ONMUPAIOTCI Ha oO0mrue,
YHUBEpPCAJIbHBIE 3aKOHbI, KAaKUMHU SABJISIIOTCS, HAlpPUMEpP, OCHOBHBIE 3aKOHBI
JTUHAMUKA M 3aKOH BCEMHPHOrO TATOTeHUs HbIOTOHa, TO B COIMOJIOTHU H
MICUXOJIOTUA  TPUXOJUTCS  OTPAHUYMBATHCS  MOJYAIMIUPUUYECKUMHU  3aKOHAMU
CTaTUCTHUYECKOTO Xapakrepa.

BrIxoauT, 4To 4eM CI0KHEE MPOLECCHI, KOTOPBIE M3y4YaeT Ta WM MHAs HaykKa,
TEeM TpyJHEe a0CTparupoBaThCs B HEM OT 1IEJIOr0 psiia CBOMCTB U OCOOEHHOCTEH ITUX
MIPOIIECCOB, UX CBSI3U U B3aMMOJICHCTBUSI C APYTUMU mpolieccaMu. [loaromy oOmimid,
COBOKYIHBIN PE3yJbTAT UX JEHUCTBUSA MPEACKA3aTh T0BOJILHO TpyaHO. CiemyeT 0ocobo
MOJAYEPKHYTh TaKXKe POJIb CYOBEKTUBHOTO (pakTopa B COLMAIBHO-TYMAaHUTAPHOM
MMO3HAHWM, YTO JIETIAeT MPOTHO3BI B 3TOW cepe HE TOYHBIMU U JOCTOBEPHBIMH, a
JIMIIb BEPOATHBIMU B TOM WJIM MHOU CTENIEHHU.

1.2. [1I03UTUBU3M U AHTUIIO3UTHUBU3M B METOOJIOT MU HAVKU

[TockonbKy METONbl UCCIENOBAHMS M CHOCOOBI OOBSICHEHHS, MOHUMAHMS U
MPEACKa3aHusl B €CTECTBO3HAHUU ObUIM pa3paOdOTaHbl 3HAYUTEIBHO PAaHbIIE, YEM B
COLIMAJIbHBIX U TYMAHUTAPHBIX HAyKaX, TO YK€ JIaBHO MPEINPUHUMAIUCH MOMBITKU
LIEJIMKOM TE€pPeHEeCTH MX B cepy oOmiecTBeHHbIX HayK. OpHako BIEpBbIE Takas
nporpaMma Obljia SICHO c(OpMyIMpoOBaHa U3BECTHBIM (paHIy3ckuM ¢uaocopom u
couunonoroM Ortoctom Kontom (1798-1857) B ero "Kypce nmo3utuBHO# puniocodun

[TonoxwutensHas ¢uiocodust yka3bplBaeT Ha OJAHOOOPA3HBIA MpUEM
paccy X IeHus, NPWIOKUMBIM KO BCEM IMpeaMeTaMm, MOJICKAIIUM YEIOBEYECKOMY
UCCJIEIOBAHHUIO.

Jlnst KoHTa IMEHHO MO3UTHBHBIE, WX TTOJIOXKUATEIBHBIC HAYKH, K KOTOPBIM OH
OTHOCHJI TIPEXkAE BCEr0 HAYKH O NPUPOJAE, HE HYXKIAIOTCS B KaKOW-TO 0c000ii
durocopun, crosimiell Hag HUMH W YKa3bIBAIOMICH WM TPHEMbl W METOJbI
uccnenoBanus. Hayka - cama cebe Qumocodus, Tak MOXHO ObUIO OBI KpaTKO
BBIPA3UTh CYTh KOHTOBCKOTO MO3UTHBH3MAa. OCHOBHOE CBOWCTBO HAYyKH, KOTOPYIO



KoHT Ha3piBaeT MO3UTUBHON (uiiocopuei, COCTOUT, O €ro MHEHUI0 B TOM, YTO
"MONIOKUTENHHYIO (PHIOCOPUI0O MOKHO CUUTATh €JUHCTBEHHOW MPOYHOW OCHOBOH
0011IeCTBEHHOT'0 MpeoOpa3oBaHus".

Bpaxne6Hoe orHomenne Konra k TpagumoHHoW Guiocopuu JIerko MOHSTH,
€CJIM Y4YeCTb, YTO BIUIOTH IO CEpPEAMHBI TMPOLUIOrO0 BeKa ObUla IIMPOKO
pacrpocTpaneHa Harypduiocodus, MpeacTaBUTEIN KOTOPOW MBITAIHCH OOBSICHUTH
SABJICHUSI M TIPOIECCHI MPUPOJIBI HE C MOMOIIbIO HAOMIOAECHUN M SKCIEPUMEHTOB U
ITOCJIEAYIOMIEr0 UX TEOPETHYECKOIO aHAIN3a, 4 UCKIKOYUTEIBHO MOCPEICTBOM YHUCTO
CHEKYJIATUBHBIX YMO3PUTEIBHBIX MOCTpOeHUM. UTO KacaeTcs mpoOaeM 0ObsICHEHHS U
[NOHUMAaHUS COLMAJIBHBIX IIPOLECCOB W SBJICHUN, TO CTOPOHHHUKH ITO3UTHBU3MA
NBITAINCh CBECTU HMX K YK€ OTKPBITBIM, CYLIECTBYIOIIUM 3aKOHOMEPHOCTSAM
ectectBo3HaHusd. Cam KoHT, Hampumep, paccMaTpuBall COLIMOJIOTHIO KAaK CBOErO
poJia COIMANbHYIO (PU3MKY, B KOTOPOW BMECTO aTOMOB (PUI'YpUPYIOT YEJIOBEUECKUE
UHAUBUAYYMbl. Heynmauum peaykuuu, WM CBEIEHUS, COLMUAIbHBIX 3aKOHOB K
(U3NYIECKUM TO3UTHUBUCTHI OOBSICHSIIM HEJOCTATOUYHON TEOPETHUECKOH 3PEOCTHIO
COLIMAJIBHBIX HaYK.

CoBpeMEHHBIN NMO3UTUBU3M YHACIEAOBAJI HE TOJIBKO MHOIME YEPTHI CTAporo,
HO ¥ 100aBWI K HUM psAJ HOBbIX. Hapsaay ¢ mpoBo3riamieHrem J03yHra o0 BCeoOIem,
€IMHOM, YHUBEPCAJIbHOM METO/I€ TO3HAHUs JJI BCEX HAYK, OH MMOJAYEPKUBAET 0c000e
3HAYEHHUE JIOTUKU JUIsl TIOCTPOCHUS CUCTEMbl HAYYHOTO 3HAaHMs, ero yHuukanuu. B
CBA3M C OTUM COBPEMEHHBI TMO3UTHMBU3M YaCTO HAa3bIBAIOT JIOTUYECKHUM
MO3UTHUBHU3MOM. MneasoM mjid BceX HayK OHM IPOBO3IJIAIIAOT MaTEMaTHYECKYIO
(¢u3uKy, KOTOpas CTPOUTCS B COOTBETCTBHUM C TpPEOOBAaHUSAMHU JE€AyKTHUBHO-
akcuomatuyeckoro wmeroga. Ilo Takomy wmeToAy, Kak M3BECTHO, CTPOMUTCS
aJEMEHTapHas reomeTpus EBknnaa, B KOTOpON CHavasia MEepeUrCIsIIOTCS aKCUOMBI U
OCHOBHBIE ITOHATHUSI FTEOMETPHH, a 3aTE€M U3 HUX I10 IPABUIIAM JIOTUKH BBIBOJSITCS WIH
J0Ka3bIBalOTCS TeOpeMbl. B MaTemaTnueckoil pu3nke BMECTO aKCHOM HCIOJIB3YIOTCS
3aKOHbI (PU3UKU. HeTpyHO MOHATH, YTO HA TAKOM HJ€adl MOKHO OPUEHTHUPOBATHCS
JUIIb B 3aKOHYEHHOM HMCCIIEJJOBAaHUM WA B YUEOHUKE JJIS1 U3JI0KEHUS JOCTUTHYTHIX
pe3ysbTaTOB B TOW WJIM MHOM oTpacinu 3HaHUs. CoBceM HMHaye OOCTOWUT JAENO B
pEanbHON HCCIENO0BATENBCKON MPAKTUKE, HAMPABICHHOW Ha IOJYyYEHHUE B IMEPBYIO
ouepe/lb HOBBIX 3HAHMI, a HE Ha WX KJIaccupUKalMIo U cucTeMarusanuo. Hakonerr,
OTJIMYUTEIHHOW OCOOEHHOCTHIO COBPEMEHHOI'O MO3UTHBU3MA SIBJISETCS OpPUEHTaLUs
Ha SMIIMpUYECKOe OOOCHOBAHME MOJIYYEHHBIX B HayKe pe3ysibTaroB. Bce, uTo He
MOJKET OBITh TAKUM IIyT€M 00OCHOBAHO, OOBSBISETCS HEHAYYHBIM, METa(hU3MUECKUM
U CHEKYJATUBHBIM. B CBsS3uM Cc TakuM TpeOOBaHHWEM COBPEMEHHBIH MO3UTHUBU3M
HEPEJIKO HA3BIBAIOT TO3UTHBU3MOM 3MIIMPUYECKUM.

B 50-e roap! Hamrero Beka COBpEMEHHBIN MO3UTUBU3M, KOTOPBIA B OTIIMYUE OT
CTaporo Ha3bIBAlOT TAK)KE HEOIO3UTHBU3MOM, IMOABEPICS PE3KOW KPUTHKE KakK CO
CTOPOHBI YUYEHBIX-€CTECTBOUCIIBITATENICH, TAK U AHTHUIIO3UTHUBUCTCKA HACTPOEHHBIX
¢unocodoB. bp0o  mOKazaHO, YTO MPUHIMIOB, HAa KOTOpPHIE OMUPAETCS
HEOITO3UTUBU3M, HE COIVIACYIOTCA C PEAbHOW IPAKTUKOM HAy4YHBIX MCCIIEHOBAaHUU,
OHM OI'PaHMYMBAIOT TBOPUYECKHE BO3MOKHOCTH YUEHBIX U PACCMaTPUBAIOT HAYKY HE B
[poLecce MOUCKAa HOBBIX MCTHH, HE B JBIKEHUU M PAa3BUTHH, & B BUJE I'OTOBBIX
WCTUH U PE3yJIbTATOB.



OcoOeHHO OCTpBhIM HamajkaM HEOMO3UTUBU3M IMOJBEPICi CO CTOPOHBI
MPEJICTABUTENEN COLMAIBHBIX M TYMAaHUTAPHBIX HAYK, B YACTHOCTU CTOPOHHHMKOB
TePMEHEBTUKU, NUAICKTUKU, (QMiIocoduu >KU3HU, SK3UCTEHIManu3ma u np. OHu
yOeaUTENBHO JOKA3bIBAIM, YTO HEOMO3UTUBUCTCKUE HIEH COBCEM HE MOAXOAAT IS
AHAJIN3a BEChbMA CJIOXKHBIX, IPOTUBOPEUYMBBIX W 3AIyTAHHBIX SIBIICHUW COLMAIBHOMN
KU3HHU, TNI€ TPUXOAUTCS  YUYUTHIBATh B3aUMOJICUCTBHE OOBEKTUBHBIX H
CyOBEKTUBHBIX (DAKTOPOB, CHEIUDUKY AMIUPUUYECKUX M PAMOHATBHBIX METOJ/OB
MO3HAaHUs, 0COOYIO POJIb TEOPETUUECKUX MPEACTABICHUN B OTKPHITUHA HOBBIX (haKTOB
u T. 1. brnaromaps peskoil, HO cHOpaBeqIMBON U O0OOCHOBAHHOW KPUTHUKE
HEONO3UTUBU3M YTPATHUII TENEPh CBOE JOMUHUPYIOLIEE BIMSHUE B €CTECTBO3HAHUY, a
€ro CTOPOHHHUKHA TEPECMOTPENIM CBOM TMPEKHUE B3IIAABI M MHOTHE W3 HHUX
MPUMKHYJIH K BIUSTEILHOMY HAIPABICHUIO aHATMTUYECKON (hummocodum.

1.3. EZMHCTBO HAVKU U HAVYHbBIA METO/I

Ecnu okpyxaromuii Hac MHp TPEACTABISIET COOOW €IUHOE M IIEJIOCTHOE
oOpa3oBaHHe, B KOTOPOM IPEIMETbl U SBJICHHUS HAXOJATCS BO B3aMMOCBA3U U
B3aMMOJICHCTBUH, TO aJICKBATHOE MPECTABICHUE O HEM JOJKHO OBITh OTPAKEHO B
€IMHCTBE BCEr0 HAIEro 3HaHWs. B oTau4me OT MO3UTUBUCTCKONW YHU(DUKAINKI HAYK
MOJJIMHHOE €IMHCTBO HAYYHOTO 3HaHUS (POPMUPYETCS B TUATEKTUYECKOM Mpoliecce
B3auMojehcTBUs AudPepeHImau W MHTErpallid 3HAaHUS B XOJE SBOJIOIUU
KOHKPETHBIX HayK.

B mpomom 6bUI0 MIMPOKO pacHpoCTpaHEHO MHEHHE, YTO pPa3BUTHE HAYKHU
IPOUCXOJUT ITyTEM MOCTENEHHOT0, HETIPEPHIBHOI'O HAKOTUIEHUSI BCE HOBBIX M HOBBIX
HAY4YHBIX UCTHH. TakoW B3IJIsAJl, Ha3BAHHBIM KyMYJISITUBH3MOM, B JIYUIIEM CIIy4yae
MOXKET OTHOCHUTBCS K OTHEJIBHBIM JTallaM M IEpUoJaM pPa3BUTHS HAyKU, HO HE
OTpa)kaeT LEJIOCTHON KapTUHBI €€ pa3BUTHUS, KOO Ha MIPOTSIKEHUU 0oJiee JTUTEIbHbBIX
MEepUoJ0B HAONIOAAETCA TMEPEeCMOTP MPEKHUX TMPEACTABICHUM U KOHIICTIUU.
[ToaToMy pa3BuTHE JIFOOOW HAYKH HE CBOAMUTCS K MPOCTOMY MPOIECCY KyMYJISIIHH
WJIM HAKOIUICHHS 3HAHUM.

Haunbonee pagukaibHble W3MEHEHHSI B HayKe CBSA3aHbl C Hay4YHBIMU
PEBOJIFOLMSIMH, KOTOPBIE COMPOBOXKAAIOTCS MEPECMOTPOM, YTOUHEHUEM U KPUTUKOU
IIPEKHUX UJIEH, TPOrpaMM M METOJOB UCCIEAOBAHUSA, T. €. BCErO TOrO, UYTO TEIEPh
Ha3bIBAIOT MapaagurmMord Hayku. Ilepexonq K HOBOM mapaaurmMe CBsI3aH C
B3aHMMOJICMCTBMEM M Pa3BUTHEM JBYX JOMHOJHSIONIMX APYr Jpyra MPOIECCOB
muddepeHnranu U UHTETPAINH 3HAHUS.

Huddepenunannss Hay4yHOro 3HAHHUS CIYXKAT HEOOXOJUMBIM
ATanoM B Pa3BUTHHM HAyKH M OHA HallpaBjeHa Ha 0oJiee TIIATEIbHOE W
riy0OKOe M3y4YeHHE OTIEIbHBIX SIBICHUI W MPOIECCOB OINpEAeICHHON
001acTH AEHCTBUTEIbHOCTH.

B pPE3YJbTATC TaAKOro HCCICAOBAHUA TIOABJIAIOTCSA OTACIBbHBIC HAYYHBIC



JUCUUIUIMHBL CO CBOMM MPEIMETOM U cnenupuueckumMu MetojaMu no3HaHus. Kak
W3BECTHO, B PAHHEN aHTUYHOM ['penuu He CylIeCTBOBAJIO CTPOrOro pa3rpaHUYCHUs
MEX]ly KOHKPETHBIMU O0JIACTSMHU MCCIEAOBAHUS U OTJEIbHBIX HAYUYHbIX TUCLHUIUIMH
KaK TaKOBbIX. Bce H3BECTHBIE 3HAHUS, NPEANOJOKEHHUS M IPUEMbl H3yUYCHUS
SBJICHUN TPHUPOABI PaCCMATPUBAINCH B paMmkax (MIOCOPHH KaK HEpacUICHEHHOM
oOnactT 3HaHUA. BnepBble OTIENbHBIE €CTECTBEHHO-HAyYHbIE JUCLUIUIMHBI
BO3HMKAIOT B J3M0Xy BO03poXkaeHus, Korga IOSBIAETCS JKCIEPUMEHTAIbHOE
€CTECTBO3HAHHE.

W3ydenue npupoabl JOHKHO OBLIO HAYaThCsl C YCTAHOBIICHUSI 3aKOHOB TaKOM
npocteiiimeid  Gopmbl  IBUKEHHS MaTepud, KaKOM SBISIOTCA MEXaHUYECKHE
MPOLIECChl. 3aHSABIIMCH KCIIEPUMEHTATBHBIM HCCIIEIOBAHUEM CBOOOAHO MaJaroUIuX
TeN, BBIJAIONIMICS WTAIbIHCKHM ydeHbld [ammneo Tammmern (1562-1642)
chopMyJIMpOBaJ YIPaBISIOIIME HMHU 3aKOHbl M 3aJI0)KUJI OCHOBBI MEXAaHMKH,
KOTOPYIO IIPEBPATWJ B HAYYHYHK IMCUUIUIMHY 3HAMEHUTBHIA AaHTJIMMCKUN YYEHBIU
Hcaax Heroton (1643-1727). Benen 3a »atuM mocteneHHO QopmupyroTcst (usuka,
XUMHsI, Ouosorus u Apyrue (QyHAaMeHTanbHble Hayku o mpupone. Ilo mepe
JNANbHENIIETO HAyYHOI'O MPOrpecca IMPOUCXOAMUT YCKOPEHHBINM IIPOLECC MOSBICHHUS
BCE HOBBIX M HOBBIX HAYYHBIX JUCHUIUIMH W WX OTBETBICHUU. XOTS IPU ITOM
3HAYUTENIbHO BO3PACTAIOT TOYHOCTh U ITyOMHA HAIIUX 3HAHUH O SBJICHUSIX MPUPOJBDI,
OJIHOBPEMEHHO 0CJIa0eBaIOT CBA3U MEXKAY OTAEIbHBIMUA HAyUYHBIMU IUCLUUIUIMHAMU U
B3aMMOIIOHMMAaHHE MEXK]y y4YeHbIMU. B Hame Bpems A€o0 HOXOAUT A0 TOTO, YTO
CIIELIMAIMCTBI PAa3HbIX OTPACIEd OJHOM M TOM K€ HAYKM HEPEIKO HE IOHMMAIOT HU
TEOPUH U METOJIOB MCCIIENOBAHUA IPYTUX OTPACIIEH, HU €€ KOHEUHBIX PE3YJIbTaTOB.
Takum 00pa3oMm, NUCHMIUIMHAPHBIN MOAXOJ T'PO3UT, MPEBPATUTH E€IUHYIO HAyKy B
COBOKYNMHOCTb 00OCOOJICHHBIX, M30JIMPOBAHHBIX, Y3KUX OOJACTEl HMCCIEeIOBaHUsA, B
CHJIy 4Yero YYeHble IEpecTaloT BUAETbh MECTO W 3HAY€HUE CBOEH paboThl Ui
MO3HAHMSI €IUHOTO0, LIETIOCTHOTO OOBEKTUBHOI'O MUDA.

K cuactbhio, cama Hayka BbIpaboTana CpeiCTBAa U METOIbI JUJIsi MPEOJOJICHUS
OTPAaHUYECHHOCTU YHCTO AUCLUUIUIMHAPHOIO IOAXOAAa K u3ydeHuto mupa. Hosbii
[OJAXOJ TPHUHATO HAa3bIBAaTh WMHTETPAaTUBHBIM, WJIA MEXKIUCUUIIMHAPHBIM, XOTSI
IOCIEAHUN TepMUH MeHee TodeH. [Ipexxae yem Hayka Morja IEpEUTH K
MEXIUCHUTUIMHAPHBIM B TeM 0oJiee MHTETPaTUBHBIM HCCJIEIOBAaHUSM B IIEJIOM, OHA
JOJDKHA ObUIa 3aHATHCS M3YYEHHEM OTAENIBHBIX IPYNI SIBJICHHUM, MX 3JIEMEHTOB U
ocobeHHocTeil. IMEHHO TakoMy 3Taly COOTBETCTBYET AMCIUIUIMHAPHBINA MOIXO/,
OPUEHTHUPOBAHHBIM Ha M3yYeHUE CIEMU(PUIECKUX, YACTHBIX 3aKOHOMEPHOCTEH
KOHKPETHBIX SIBIICHUU U ImporeccoB. OQHAKO MO MEpE pa3BUTHS HAYYHOTO MTO3HAHHUS
CTaHOBUJIOCH BCE 00JI€€ OYEBUIHBIM, YTO TAKOW MOAXO0/ HE CIIOCOOCTBYET OTKPBITUIO
O0osee TIyOOKMX OOLIMX 3aKOHOMEPHOCTEH, KOTOPBIE YIPABISIOT MMOJA00OHBIMU
ABJICHUSIMH, a TeM Oosiee (PyHIAMEHTAJIbHBIX 3aKOHOB, OTHOCSIIUXCS K
B3aMMOCBSI3aHHBIM KJIaccaM SIBJICHUM M LeibIX obmacredl mpupojsl. C MOMOUIbIO
TaKuX 3aKOHOB KaK pa3 M pacKpbIBAKOTCA E€IUHCTBO NPHUPOIBI, B3aUMOCBSA3b U
B3aMMOJICHCTBHE COCTABISIONIMX €€ OOBEKTOB M MporeccoB. VIMEHHO mo3TOMY
(yHIaMeHTaJIbHbIE MHTErpaTUBHBIE 3aKOHBI OTOOpaXaroT €AMHCTBO U IIEIOCTHOCTh
IPUPOABI.



WNuTerpanyss Hay4yHOrO 3HAHUS OCYILECTBISIETCS B PAa3IMYHBIX
dbopmax, HauUMHAs OT MPUMEHEHUS TMOHATHUMI, TEOPUH U METOAOB OJIHOU
HAayKd B JAPYrOM M KOHYAs BO3HUKIIWM B HAIIEM CTOJETHA CHUCTEMHBIM
METOJIOM.

Korpga Owosoruss Havajia HCHOJB30BaTh (DU3MUECKHME METOABlI B CBOUX
MCCJIE0BAHUAX, OHA JOCTHUIJIA BIECYATISIOMMUX PE3YIbTATOB, KOTOPHIE 3aBEPIINIINCH
BO3HUKHOBCHHEM Ha CThIKE OHOJIOTMM M (U3MKM HOBOM HayKu - OHOQPU3UKH.
AHanornyHeiM 00pa3oM BO3HUKIM OMOXMMHUA, reou3nKa, T€OXMMHUS U ApPyrue
Hayku. Oco0oe 3HaueHHE B HalIe BpeMs MPUOOPETAET CUCTEMHBIN METOJ, KOTOPBII
JAeT BO3MOXKHOCTHb PAacCMaTpUBaTh NPEIMETHl M SIBICHUS B MX B3aUMOCBS3H H
LEJIOCTHOCTU. VIMEHHO TO3TOMY CHUCTEMHBIM METOJ  SIBISETCS  Haubosee
3(()EKTUBHBIM CPEICTBOM MUHTETPATUBHBIX UCCIEIOBAHMIMA.

Hay4unplii MeTOJ TpencTaBiseT co0OM SIPKOE€ BOILIOIICHHE
eauHcTBa Bcex (opMm 3HaHUKA O Mmupe. ToT ¢dakT, 4TO TO3HAHUE B
€CTECTBEHHBIX, TEXHUUYECKHUX, COIMAIBHBIX W T'yMaHUTApHBIX HayKaxX B
I[EJIOM COBEPIIACTCS MO HEKOTOPHIM OOIIMM TPHUHIIMIAM, MpaBUjiIaM U
croco0aM JICSITENIbHOCTH, CBUJICTEIBCTBYET, C OJHOM CTOPOHBI, O
B3aMMOCBSI3U W €JMHCTBE 3THX HayK, a C JIpyrod - o0 oOiieM, eTUuHOM
UCTOYHMKE WX T[I0O3HAHMS, KOTOPBIM CIYXKHT OKPYXKAIOIHUHA Hac
O0OBEKTUBHBIN peasbHBIN MHUpP: PUPOJIA U OOIIECTRBO.

XOTSl KOHKPETHbIE, YACTHBIE, CIIEHUATIbHbIE MPUEMBI U CITIOCOOBI UCCIIEI0BAHUS
B pa3HBIX HAayKax MOTYT 3aMETHO OTJIMYAThCS APYT OT Apyra, HO OOLIUil MOAXOJ K
II03HAHUIO, METOJl MCCIENOBAaHMs OCTAETCS B CYLIHOCTH TEM € caMbIM. B 3Trom
CMBICJIE YaCTHbIE NPHEMBl M METOABI IO3HAHUSA, HCIIOIb3YEMBbIE B KOHKPETHBIX
HayKax, MOXHO OXapaKTepU30BaTh KaK TAKTUKY MCCJIEIOBAHUS, a OOIINE MPUHLHUIIBI
Y METOJBI - KaK €r0 CTPATEruIo.

Hctopuyeckn Meron (opMupyeTcs NepBOHAYaJIbHO B paMKaX MPAaKTHUUYECKOM
NEeSATENbHOCTH Kak TpeOOBaHUE COOJIIOIEHHS OIpPEACICHHON IOCIe0BaTEeIbHOCTH
JNEUCTBUN B MPOLECCE U3TOTOBICHUS HEOOXOAUMBIX YEJIOBEKY MPEIAMETOB U OPYAUi,
a TaKKe IPOM3BOJACTBA MaTepHUalbHBIX Onar BooOue. C OTAeIeHHEM YMCTBEHHOI'O
Tpyla OT (PU3NYECKOro, BO3ZHUKHOBEHHUEM HAYKU TMOSBISETCA HEOOXOJUMOCTH B
M3Y4YEHUU CIIOCOOO0B MOIYUYEHUSI HOBBIX 3HAHUM, a JUIsl aHAIN3a U OLEHKH Pa3IMYHbIX
METOJIOB - 0CO00€ yUYE€HHE O METO/Ie, HA3BaHHOE METOI0JIO0THEH.

[TockonbKy METOJ CIYKUT JUIsl IOJy4eHUs OObEKTUBHO MCTUHHBIX 3HAHUU O
MUpE, MOCTOJBKY OH JOJDKEH BBICTYIATh B POJM aHajora Tol o0jiacTh Mupa, s
M3Y4YCHHs] KOTOpPOW mnpenHasHadeH. KoHedHas Ke 1enab NO3HAHMS 3aKI0YaeTcs B
OTKPBITUM Te€X OOBEKTHUBHBIX 3aKOHOB, KOTOPBIE YINPABISIIOT COOTBETCTBYIOILUMU
aBieHUsAMH. ONHpasCh Ha OTKPBITHIE HAYKOW 3aKOHBI, B' NaJbHEWIIEM MOXHO HX
MCIIOJIb30BaTh B KaYECTBE CMENU(PUUECKOTO METOAa UCCIECIOBAHUS IPYTUX YACTHBIX
SABJICHUM JaHHOUM oOmactu. Hampumep, METOABI 3JIEKTPOMarHeTu3Ma MOTYT OBITh C
YCIIEXOM HCIIOJIb30BaHbI JUJISl U3YyYEHUsI KOHKPETHBIX JIEKTPUYECKHUX, MArHUTHBIX U



Jake OINTUYECKHX MpoleccoB. B oTiauume OT 3TOro B METOAOJOTHMH OOBIYHO
BBIJICIISIIOT OOIIME METOJbl MCCIENOBaHUs, UCTIOIb3yeMble OOJIBIIMHCTBOM HAyK Ha
Pa3HBIX dTaIlax [103HABATEIBHOU AEATEIIBHOCTH.

Ha sMnupuueckoil, uin ONBITHOM, CTaIUU UCIOJIL3YIOTCS TJIABHBIM 00pa3oM
METO/bI, ONMPAIOLIUECS HA YyBCTBEHHO-HATJIAIHBIE IPUEMBI U CITOCOOBI ITO3HAHHUS, K
KOTOPBIM OTHOCSIT CUCTEMaTUYECKUE HAOIIOACHUS, SKCIIEPUMEHT U U3MEPEHMSL.

HaGntonenus sBIAIOTCS MEepBOHAYaIbHBIM HMCTOYHHKOM HMH(pOpMAalMU, HO B
HAayKe OHM CYIIECTBEHHBIM 00pa3oM 3aBHCAT OT TeopuH. Benp mpexae ueM 4To-TO
Ha0II01aTh, HEOOXOAMMO pacrojarath KakoW-muOo uieel, MpeArnoIoKeHUEeM WU
IIPOCTO JOTaJKOU, U4TO ciieayer uckarb. [103ToMy MOKHO CKa3aTh, UTO B HAYKE PEIAKO
OBIBAIOT OTKPBITUS, CBSI3aHHBIE C COBEPILICHHO CIy4YallHbIMHU, 3apaHee He
PEeIyCMOTPEHHBIMU HaOMoneHUusIMU. CHCTEMaTHYHOCTh, KOHTPOJIUPYEMOCTb H
TIIATEIBLHOCTD - XapaKTepHbIe TPEOOBAHUS AJIsl HAYYHOTO HAaOIIOICHHUS.

OKCIEPUMEHT - BAXKHEHUIIUN METOJ SMIUPUUYECKOTO UCCIEAOBAHUS, KOTOPBIN
CHEUUAIbHO CTABUTCS TaK, YTOObI MOXHO OBLIO HAaOJII0JaTh MPOLIECCHl U SIBJICHUS B
YCIIOBUSIX, MEHBIIE BCETO MOJBEPKEHHBIX BO3JEHCTBUIO MOCTOPOHHUX (pakTopoB. B
3TOM CMBICIIE OH MOXET ObITh YIOAOOJEH abCTPaKTHOMY pPacCMOTPEHHUIO
MHTEPECYIOIIUX HAC SBJICHUW, T. €. NPOBOJAWUTHCS B M30SAUMM W OTPAHUYCHUH
AeicTBUsL  HecymlecTBeHHBIX  (paktopoB. Co BpemeHnu [lanunes, BIepBbIe
OCYIIECTBUBILIETO KOHTPOJIUPYEMBIM U MaTEMaTUUECKH 00paOOTaHHBIN SKCIIEPUMEHT,
MHOTME €CTECTBEHHBbIE HAYKM COBEPIUWJIM TMT'aHTCKUH CKa4OK B CBOEM pa3BUTHU
UMEHHO Onaronmapsi skcnepuMeHTy. [103ToMy 3TOT MeTOn M MOJy4YMsl HauOoJbIIee
IIPUMEHEHUE B €CTECTBO3HAHMM. B Hacrosdiee BpeMs DKCIEPUMEHT 3HAYUTEIBHO
YCIIOKHUJICS KaK IT0 CBOEM TEXHUYECKOM OCHAILIEHHOCTH, TaK U MO B3aUMOJEHUCTBUIO
C TEOpHEH, YTO HANUIO CBOE BBIPAXKECHHE B IIOSBICHUM TEOPUHU ILIAHWUPOBAHUS
HKCIIEPUMEHTA U METOJ]aX CTaTUCTUYECKON 00pabOTKH €ro pe3yibTaToB.

N3mepenust He SBIAIOTCS OCOOBIM SMIIUPUYECKUM METOJOM, a COCTaBISIOT
HEOOXOMMOE JIONOJHEHUE JIF0OOTr0 CEepPhEe3HOTO HAYYHOro HaOMIOACHUS U
sKCIIepuMeHTa. B Hacrosiee BpeMs At 00OpaOOTKH HMX Pe3yJbTaTOB MPUMEHSAETCS
HOBEHINAsg CTaTUCTUYECKAs] TEXHUKA U BBIYMCIUTEIBHBIE METOMBI, MCIIOJIb3YIOLINE
KOMITbIOTEPBL.

Ha Tteopernueckoit crtamuu mnpuberaror K aOCTpakuusM ©U 0Opa30BaHUIO
IIOHATHUM, CTPOAT TUIOTE3bl M TEOPHUM, OTKPBIBAIOT 3aKOHBI Hayku. lIpomecc
UCCJIEIOBAHMSI HAYMHACTCS HE C HAKOIUIEHHS (AKTOB, KaK OLIMOOYHO IOJIAraroT
SMIMPUCTHI, a C BBIABIKEHUS mpobnemsl. [locnenHsis CBUACTETBCTBYET O
BO3HUKHOBEHUU TPYJAHOCTH B PAa3BUTUU HAYKH, KOTJla BHOBb OOHapy>KEHHbIE (DaKThI
HE yJaeTcsi OOBSCHUTh M TMOHATH C IOMOINBIO CTAapbIX Teopuid. Bo3Hukias
npoOjeMHasi cuTyalusi TpeOyeT 4YeTKO ONpeNeNuTh, Kakue (PakTbl U B YEM HE
COTJIACYIOTCS CO CTApbIMH OMIIMPUYECKUMHU W TEOPETUYECKUMHU 3HAHUAMU. B
KayecTBe MPOOHOTro pemieHus CcHOopMyJIUPOBAHHON MPOOJIEMBbI  BBIIBUTAETCS
HEKOTOpasi TUIOTE3a, KOTOpasi Ha MOCIEAYIOMMNX CTAIUSIX MCCIEAOBaHUS MOAPOOHO
AHAJIM3UPYETCSl C TOYKH 3PEHUA €€ MOATBEPKACHUSA UMEIOIMUMUCS dMIMPUIECKUMU
JAHHBIMU M T€OPETUYECKUMU 3HAHUSAMU. 3aTEM W3 TMIOTE3bl MO MPAaBWIAM JIOTHMKU
BBIBOJISITCS ~ CIIEACTBUs, KOTOPBIE  JOIYCKAKOT  OMIIMPUYECKYHO  IPOBEPKY
HEIMOCPEICTBEHHO C TOMOLIBI0 HAOIIOACHUI W SKCIEPUMEHTOB. OMIIMpUYECKas



MPOBEPSIEMOCTh CIIY)KHT B&KHBIM YCIIOBUEM HAYYHOCTH THUIIOTE3bI, IMOCKOJBKY
MMEHHO OHAa JIOIYCKaeT BO3MOKHOCTh BbIBOJIA CJIEICTBUIN M3 TUIIOTE3bl U TEM CaMbIM
HO3BOJISIET (PAKTUUECKH CPAaBHUTH €€ C JIaHHBIMM OIbITa WM HaOmtoneHui. Eciu
CIIEJICTBUSl M3 TUIIOTE3bl HE COTJACYIOTCA C DMIHUPUYECKHUMH JaHHBIMH, TO B
COOTBETCTBUM C JIoTWUecKHM mpuHIumoM modus tollens (orpumaromero momyca)
ONpOBEpraercsi camMa TUIOTe3a. J3HAUUTENbHO TpyJHEE OOCTOUT JIeJI0 C
MOJTBEPKICHUEM THIOTE3bl. IHOT]a CUMTAIOT, YTO €CIIH CIICJCTBHE THIIOTE3bI OBIIO
MOJITBEPKIIEHO HA OTBITE, TO 3TO CBUAETEIBCTBYET 00 HCTUHHOCTH CAMOM THITOTE3HbI.
Takoe 3akmroueHre OBLIO OBl IOCIHEHIHBIM, MO0 COIJIACHO IIpaBHUJIaM JIOTHKH W3
UCTUHHOCTHU CJICICTBHSI HE BBITEKAa€T HMCTUHHOCTH OCHOBAHUS, B JIAHHOM CIlydae
TUMOTE3bl. MOXHO TOBOPHUTS JIMIIb O TOW WIJIM WHOU CTENEHU BEPOSTHOCTU THIIOTE3HI,
TaK Kak TMpu JajdbHeimeld mnpoBepke MOryT ObITh OOHapy>KeHbl (HaKThI,
OIPOBEpraroIIfe TUIOTE3y LEIMKOM WM 4YacTU4HO. OueBHIHO, yeM Ooublie IO
4yuCily U pazHooOpasuio Oyner HailieHo ()akTOB, MOJATBEPKAAIONIMX TUIIOTE3Y, TEM
BBIIIIE CTAaHET €€ BEPOATHOCTh. B mpuHIHMIIE, OJHAKO, BIOJHE IOMYCTHM CIydYai,
KOTOPBIA MOXKET OMPOBEPTHYTH TUIOTE3Y. DTO 0OCTOSATENHCTBO YAaCTO YIIYCKAIOT U3
BUJLY JIFOJH, HE 3HAKOMBIE C JOTUKONU. MeXy TeM Jla’)ke MHOTOKPATHO MPOBEPEHHBIE
¥ TIOATBEPKICHHBIE OIMBITOM 3aKOHBI €CTECTBO3HAHUS MPEACTABISIOT COOOW HE UTO
MHOE KaK MPaKTUYECKH JOCTOBEPHbIE IMMOTE3bl. Tak, HanmpuMmep, 3aKOH BCEMUPHOTO
TaroteHusi HpIOTOHA [0 OTKPBITUA TEOPUM OTHOCUTEIbHOCTH AJbOepTOM
Ounnmreitnom (1879 - 1955) cumrancs HempenokHOW wucTuHOW. JlanbHewime
OKCIIEPUMEHTBHI, TMpPOBEJEHHBIE B CBSI3M C TMPOBEpPKOW  OOmIe  Teopuu
OTHOCHUTEJIbHOCTH, BBISIBUJIN €€ MPHUOIMKEHHBIN XapakTep. DTH MOJI0KEHHUS XOPOLIO
cormacyrorces ¢ GUI0copCKUM MPUHIIMIIOM 00 OTHOCHUTEIILHOM XapaKTepe MOHSITHH,
3aKOHOB M TEOPHIA BCEX HAYK, U3YyYAIOIIUX MPUPOAY U OOIIECTBO.

Oco0oe 3HaueHue g MOHUMAHMUS €IUHCTBA HE TOJIBKO €CTECTBEHHO-
HAy4YHOro, HO U  COLMAILHO-TYMAaHUTAPHOTO  3HAHUS  WMEIOT  HOBBIC
MEXIUCIUTIMHAPHBIE METOABl MCCIeNOBaHUSA. Peub MAET O CHCTEMHOM METOJE,
HOBOW KOHLIEMIIMU CaMOOPTraHM3alliy, BO3HUKIIEH B paMKaX CHHEPIeTHKH, a TAKXKe
oOuieil Teopunm wuH(pOpMalLMM, BOEpBbIE MOsBUBLIEHCS B KuOepHeTuke. bosee
noApoOHO 00 3ToM OyAeT cka3aHO B JajbHEWIIeM, 3/1ech ke, 3aberas BHepen,
pa3bsiCHUM HMX OCHOBHOE COJEpKaHHe, KOTopoe OyneT HEeoOXOAMMO B XOJe
HOCJIEAYIOLIEr0 U3JI0KEHUS.

KubepHernka, BO3HUKIIAS OKOJIO IMOMyBeKa Has3ald, SBIAETCA OIHUM U3
3aMeyaTeNIbHbIX MPUMEPOB MEKIUCIUIUIMHAPHOTO HUCCIENOBAHUS, KOTOpas U3y4aer
C €IMHOM, O0IIel TOYKU 3PEHHsI MPOLECCHl YNPABICHUS B TEXHUYECKUX, )KUBBIX U
COLIMAJIBHBIX CUCTEMaX. XOTs KOHKPETHBIE MPOILIECCHl YIIPABICHUS CTAIM U3ydaThCs
3aJI0JIT0 /10 BO3HUKHOBEHHSI KHOCPHETHWKH, OJHAKO, KaKaas HaykKa NpU OTOM
NPUMEHSJIa CBOM TMOHSITHS M METOMBI, BCIEACTBHE YEro TPYAHO ObUIO BBIIEIHUTH
HauOosiee (yHIaMEHTaldbHBIE TPUHLMIBI W METOAbl ympaBieHusa. [ias »Toro
noTpeboBaIoCh MOAOWTH K KOHKPETHBIM TIpoIleccaM yIpaBlieHUs ¢ Ooiee oOmiei,
abCTPaKTHOM TOYKH 3PEHHUS W MPUMEHUTh COBPEMEHHBIE MATEMAaTHUYECKUE METObI
uccienoBanus. OZHUM U3 pPE3yJbTAaTOB TaKOTO TMOAXOAA SBUJIOCH IIIHPOKOE
UCIIOJIb30BAaHUE MAaTEeMaTHYECKUX MOJENEe M TMOMMEHEHUE HOBBIX A(PPEKTUBHBIX
BBIUHCIIUTENBHBIX CPEACTB - KOMIBbIOTEPOB. [lockombKy mpoliecc ynpaBiaeHus CBA3aH



C TOJIydeHUEM, XpaHEHHEeM U TMpeoOpa3zoBaHueM HHGOPMAIMU, TOCTOJIBKY
KHOCpHETHUKA Jlajla MOITHBIA TOJYOK M JJIS pa3BUTHI TEOpUH HHGOPMAIIUH.
Herpyano, ogHako, MOHATh, YTO KHOCPHETHKA SIBIISCTCS OJHUM M3 CIEIHAIbHBIX
BUJIOB KOHIENTYaJbHBIX CHUCTEM, MCCICAYIOIUX pPa3HOOOpa3Hble MPOIECCh
yrpasieHus. OTCI0/la €CTECTBEHHO MEPEXONiT K OOIleMy MOHATHIO CUCTEMbI U
CHUCTEMHOTO IOAX0/a.

[Ipu cucteMHOM TOAXOAE OOBEKTHI MCCICTOBAHMS PACCMATPUBAIOTCS Kak
AIIEMEHTBI HEKOTOPOM IEJOCTHOCTA WM CHCTEMBI, CBSI3aHHBIE MEXIy COOO0H
OTpEeIeJICHHBIMU OTHOIIICHUSIMH, KOTOpPbIE O0pa3yloT CTPYKTypy CHUCTEMBI. B
pe3yJibTaTe B3auMOJACHCTBHS ATUX DJIEMEHTOB OOIIIHE, IIEJTOCTHBIE CBOMCTBA CUCTEMBI
OyIyT KaueCTBEHHO OTJIMYAaThCS OT CBOWMCTB COCTABISIOUIMX €€ DJIEMEHTOB U HE
CBOIATCA K MX CyMMe. Takue CBOMCTBA Ha3bIBAKOT OSMEPIKCHTHBIMHU, WIIH
BO3HHUKAIOIIUMH, TTOCKOJIBKY OHHU TOSBIISIOTCS UKW 00pa3yroTcs UMEHHO B Mpoliecce
B3aMMOJICUCTBUS JJIEMEHTOB CUCTEMBI. HaCTO TakKe TOBOPAT, YTO CBOMCTBA CUCTEMBI
KakK II€JI0TO HE CBOJIATCSA K CYMME CBOMCTB HacTer. B camom gene cBoMcTBa BOJbI Kak
KUJIKOCTH KA4eCTBEHHO OTJIWYAIOTCS OT CBOWCTB OOpPa3yIOIMMX €€ COCTaBHBIX
yacTel: KUCIopoaa M BOJOPOJA, KOTOPhIE B CBOOOJHOM COCTOSIHUW TPEACTABIISIOT
c000i1 ra3000pa3HbIe BEIIECTRA.

Pasnbie cucTempl, BCTpedarommuecs B MPUPOAC M OOIIECTBE, MMEIOT pa3HOE
CTPOEHHME M XapaKTEepU3YIOTCS Pa3IUYHbIMU Tpu3dHakamu. Cpead HUX MOXKHO
BBIJICJIUTh TPEXKJIE BCEr0 HEPAPXUUECKA OPraHU30BaAHHBIE CHUCTEMBI, KOTOPbHIC
colepX’aT B CBOEM COCTaBE IMIOJCUCTEMBI PA3JIMYHON CTEMEeHW OOITHOCTH W
aBTOHOMHOCTH. Jlydime BCero MOXKHO TIOHATh OCOOCHHOCTH TaKHUX CHCTEM Ha
MPUMEPE KUBBIX OPraHU3MOB, 3JIEMEHTAMHU KOTOPBIX Cly>Kar kieTku. [locnemnue
00pa3yloT TMOACUCTEMbI, Ha3bIBAEMbIE€ TKAHSMH, KOTOpPhIE B CBOIO O4YEpelb
COCTAaBIIIIOT OpraHbl JKHMBOro Tena. Kaxkmas U3 3THX MOACHCTeM o0Jagaer
OTHOCUTEIIbHOW aBTOHOMHOCTBIO, HO IMOJCUCTEMBI HU3LIETO YPOBHS NOJYMHEHBI
MOJICHCTEMAM BBICIIETO YPOBHA. B 1I€JIOM k€ OHM COCTAaBIISIIOT €IWHBIN, HETOCTHBIN
YKUBOM OPraHu3M.

{74 MOHMMaHUS TPOLECCOB SBOJIIOIUUA HCKIFOYUTEIIBHO Ba)XHOE 3HAYCHUE
MPUOOPETAIOT MEXIUCUUIUIMHAPHBIC UCCIEI0BAaHUSI, MPOBOJUMbIC B paMKaX HOBOM
KOHIIENIIMA CaMOOpTraHu3aluu, KOTopas Oblla Ha3BaHa cuHepreTukoil. HoBble
pe3yJbTaThl, IOJYyYCHHbIE B OTOM 00JacTH, II0OKA3bIBAIOT HEOOOCHOBAHHOCTH
npekHEro aOCOMIOTHOTO MPOTHUBOMOCTABICHUS JKUBBIX CHCTEM HEXUBBIM M
MPOJIMBAIOT HOBBIM CBET HA MPOOJIEMY BO3HUKHOBEHUS dKUBOT'O U3 HEKUBOTO. OIbBITHI
U TCOPETUYECKUN aHaIW3 IMOKAa3bIBAKOT, UYTO TMPH HAJIWYHUM CTPOrO OMPEICIICHHBIX
YCIIOBUM TMPOLECCHl CaMOOpPraHu3allid MOTYT IIPOUCXOAUTh M B CHUCTEMAX
HEOpPraHUu4eCcKou mpupoabl. Onupasich Ha 3Ty KOHUEIHIINIO, MOXKHO MPEICTABUTH BECH
OKPYX AL HAC MUP KaK CAMOOPTraHU3YIOLINICS YHUBEPCYM U TEM CaMbIM JIy4llle
MIOHSTHh COBPEMEHHYIO €CTECTBEHHOHAYYHYIO0 KAPTUHY MUPA.

OCHOBHBIC ITIOHATHS U TCPMHHLBI

['epMeHeBTHKA | KymynsiTususm
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[ToxymaiiTe 1 OTBETHTE

YeM OTIM4aeTCsl €ECTECTBEHHO-HAY4YHAas! KyJIbTypa OT T'yMaHUTapHOM?

Yro Ha3pIBaeTCsl OOBSICHEHUEM U KaKOBa €ro JIOTUYECKasi CTPyKTypa?

[IpuBennTe KOHKPETHBIA TPUMEP OOBSICHEHHS U3 €CTECTBO3HAHUS.

Yem oTiIMYAIOTCS IPUUMHHBIE O0BSICHEHUS OT Apyrux? B ¢usuke pacupenue
TN 0OBACHAIOT UX HarpeBaHUEM. SIBIISIE€TCS JIU TaKOE OOBSICHEHUE ITPUUHH.

Ha 4yem OCHOBBIBaIOTCSI Hay4HbIE OOBSICHEHUS M KaK pas3IMyaroTCs pa3HblEe UX
YPOBHH?

Kakass pa3HHMI@ CcyliecTByeT MEXIAY SMIHMPUYECKHUMH U TEOPETHYECKUMHU
00BbACHEHUSIMU?

Yto Ha3pIBAIOT MOHUMAHUEM M YEM OHO OTJIMYAETCS OT OOBSICHEHUS?

B ueM 3akmodaeTcs CXOACTBO U pasidyue MeEXAy I[OHUMaHUEM U



MHTEpIIpeTanuein?
Uem xapakTepusyeTcsi MO3UTHUBU3M U KaKOBa €ro OCHOBHAS 1IEJb?
UTo Takoe Hay4YHBII METOJ 1 Ha YEM OH OCHOBBIBAETCS ?
B uem 3akiroyaeTcs eIMHCTBO HAYYHOTO METOAA?



I''TABA 2. ECTECTBEHHO-HAYYHA Sl KAPTUHA MHUPA

[IpencraBieHus: 0 CBOMCTBaX M OCOOCHHOCTSX OKpY KAlOLIEH HAC MPUPOIbI
BO3HHUKAIOT HA OCHOBE TEX 3HAHUM, KOTOPBIC B KAXKIbIM UCTOPUUYECKUMN MEPUOJT JAKOT
HAM pa3Hble HAyKH, M3YYalOIIUE PAa3JIMYHbIE MPOLUECChl W SBJICHHUS MPUPOJIBL.
[TockonpKy mpupoja HpeacTaBiIsieT cOOOM HEYTO €JUHOE U IIeJIoe, MOCTOJbKY U
3HaHUS O HEW JOJKHBI MMETh IICJIOCTHBIM XapakTep, T.e. MPEACTaBIATh COOOMU
ONPENCIICHHYK CHCTEMY. Takyr CHUCTEMY HAy4YHBIX 3HAHUM O MPUPOJAE HU3/IaBHA
Ha3piBalOT  EcrecTtBo3HanneM. Panpmie B EcTecTBO3HaHWME  BXOAWIIA — BCE
CPaBHUTEIHLHO HEMHOTOUUCIICHHBIE 3HAHUS, KOTOpbIe ObLIN M3BeCTHHI 0 [Ipupose, HO
yKe ¢ 3noxu Bo3poxkieHnsi BOSHUKAIOT U 000COOJISIOTCS OTJEIbHBIE €r0 OTPACIu U
TUCITUTUIMHBI, HAYMHAETCS Tporiece auddepeHmanuu HayqYHoro 3HaHus. SICHO, 9To
HE BCE ATHU 3HAHUSA SBILIIOTCS OJMHAKOBO BAXXKHBIMM JUUISI IIOHUMAaHUS OKPYXKAOUIEH
HAC MPUPOJIBL.

YtoObl MOTYEPKHYTHh (PyHIAMEHTAIbHBIA XapakTEp OCHOBHBIX M Ba)KHEHIIMX
3HAHUU O MPUPOJE, YUCHBIE BBEIIU IOHATHUE €CTECTBCHHO-HAYYHOM KapTHHBI MHUDA,
II0J KOTOPOM MOHUMAIOT CUCTEMY BAXXHEHILIMX NPUHLMUIIOB M 3aKOHOB, JICKAIIKUX B
OCHOBE OKpykarouiero Hac mupa. Cam TepmMuH "kapTrHa Mupa' yKa3pIBaeT, YTO PEYb
UJET 3/1eCh HE O 4YacTH WM (PparMeHTe 3HaHUS, a O IEeJOCTHOW cucrteme. Kak
npaBwio, B (OPMHUPOBAHUM TaKOW KapTHHBI HaubOoJee BaKHOE 3HAYCHHE
OpUOOpETAIOT KOHLENIMK M TEOpUUM HaumboJjiee pa3BUTBIX B  ONpPEIEICHHBIN
WCTOPUYECKUN MEPUOJ OTpacCield €CTECTBO3HAHUSA, KOTOpPBIC BBIABHUIAIOTCS B
KauecTBe ero JauAepoB. He MOmIeKUT COMHEHHIO, 4YTO JIMIAMPYIOLIUE HAyKU
HAKJIaJbIBAIOT CBOIO II€4YaTh HA MPEICTABICHUS U HAYYHOE MUPOBO33PEHHUE YUCHBIX
COOTBETCTBYIOIIEN d1oxu. Ho 3TO OTHIOAP HE O3HAYaeT, 4TO APYrHe HAYKU HE
Y4acTBYIOT B (OPMHPOBAHWM KapPTHUHBI TNPUPOJbI. B NeMCTBUTENHHOCTH OHA
BO3HUKAET KaK pe3yibTaT CHUHTe3a (yHIAMEHTAIbHBIX OTKPBITUH U pe3yJbTaTOB
HCCIIETOBAHMS BCEX OTPACIIEW U TUCIUIUIMH €CTECTBO3HAHUS.

CymectBytoniass KapTUHA OPUPOJIbI, pUCyeMasi €CTECTBO3HAHUEM, B CBOIO
odepeab OKAa3blBACT BO3JCHMCTBUE HA JAPYrUe€ OTpPACIM HAyKW, B TOM YHCIE WU
COLIMAJIbHO-TYMaHUTapHble. Takoe BO3AEHCTBHE BBIPAXKAETCS B PACIPOCTPAHEHUU
KOHIUEIIIMKA, CTaHIAPTOB M KPUTEPUEB HAYYHOCTH €CTECTBO3HAHUA HA JPYTHE
oTpaciu HaydyHOro mo3HaHHA. OOBIYHO WMEHHO KOHIICHIIMM M METOJbI HayK O
IPUPOJIE U ECTECTBEHHO-HAYYHAs! KApTHUHA MUpPA B LIEJIOM B 3HAYUTEIBHON CTENIEHU
ONPENEIAOT HAYYHBIM KIIMMAT 3MO0XU. B TecHeleM B3auMOJECUCTBUU C PA3BUTHEM
Hayk o npupoje HaunHas ¢ XVI B. pa3BuBanach MaremMaTHKa, KOTOpasi CO3JaJjia I
€CTECTBO3HAHUS TAKUE MOIIHbIE MAaTEeMaTUYECKUE METO/IbI, Kak auddepeHanbHoe
Y UHTETPaIbHOE UCUUCIIEHUS.

OpnHako 0e3 ydera pe3yJIbTaTOB UCCIAEJOBAHUS SKOHOMHYECKUX, COLUAIbHBIX
¥ TYMaHUTAPHBIX HayK HAIIA 3HAHUS O MUPE B 1I€JIOM OYIyT 3aBEIOMO HETIOJIHBIMH U
orpaHnueHHbIMHU. [lo3TOMY cnenyer pas3immyaTh €CTECTBEHHO-HAYUYHYIO KapTHUHY
MUpa, KoTopas (OpMHpPYETCS M3 JOCTHXKEHUW M PE3yJIbTaTOB IO3HAHUS HAyK O
npupoae, U KApTUHY MHpa B I1I€JIOM, B KOTOPYK0 B KayecTBe HEOOXOJAMMOTO
JOTIOJTHEHUSI BXOISIT BaXKHEHIIINE KOHLIETIIIMKY U IPUHIHUIIBI OOIIECTBEHHBIX HaYK.



Ham Kypc mOCBSIIEH KOHUENIUSAM COBPEMEHHOIO €CTECTBO3HAHHUS W
COOTBETCTBEHHO 3TOMY MBI OyJIeM paccMaTpHUBaTh HAyUYHYIO KapTHHY NMPUPOIBI, KaK
OHa HcTopuyecku chopMUpOBajach B IPOLECCE Pa3BUTUS ecTecTBO3HAHUs. OIHAKO
€lle /0 MOSBICHUS HAayYHBIX MPEICTaBICHUN O MPUPOAE JIIOAHM 3aAyMbIBAIUCH 00
OKpY’KalOIllEM MX MHpE, €r0 CTPOECHHH M IIPOMCXOXKIACHHMM. Takue IpencTaBiICHUs
BHaYajie BhICTyNaIM B (QopMe MUPOB M NEPEIaBaIUCh OT OAHOIO IMOKOJEHUS K
npyromy. CorjacHo JpeBHeHIIUM MudaM, BeCh BHIAUMBIN YIOPSIOYCHHBIN U
OpPraHU30BAaHHBIA MUP, KOTOPBIA B aHTUYHOCTHU HA3bIBAJICSI KOCMOCOM, IPOU30IIET U3
J€30praHN30BaHHOI0 MHUPA, UIIM HEYIIOPSAAOYEHHOIO Xa0ca.

B anTnunoit Hatypdunocopun, B vactHocTu y Apucrorens (384-322 1o H. 3.),
MOoA00HBIE B3IMUISIABI HAIUIM CBOE OTPAKEHHE B JEJICHUM MHUpPA Ha COBEPIICHHBIN
HEOECHBII KOCMOC H HECOBEpIIEHHBIM 3eMHOM wmup. Cam TepmuH "kKocmoc"
o0o3Hayall y JpPEBHUX TIPEKOB BCIKYI0 YIOPSJOUYEHHOCTb, OPraHU3aLMIO,
COBEpILIECHCTBO, COIJIACOBAHHOCTh M JAaXXE BOCHHBIM CTpod. HMeEHHO Takoe
COBEPIIICHCTBO U OPTaHW30BAHHOCTH MPUITUCHIBATINCH HEOECHOMY MHpY.

C nosIBIIEHHEM 3KCIIEPUMEHTAIBHOTO ECTECTBO3HAHNS U HAYYHOM aCTPOHOMHUHU
B omoxy Bospoxiaenuss ObuUla MoOKa3zaHa sBHAsA HECOCTOATENbHOCTh IMOAOOHBIX
npeacraBieHui. HoBple B3IIAABI HA OKPYKAKOIIWKW MHUDP CTAJIM OCHOBBIBATBHCS HA
pe3yJIbTarax ¥ BBIBOJAX €CTECTBO3HAHMS COOTBETCTBYIOILIEH DIIOXU U CTAIHU IIO3TOMY
Ha3bIBaThCA €CTECTBEHHO-HAYYHON KapTUHOW MHUpA.

OnHOM W3 NEepBBIX BO3HMKIA MEXAHUCTHUYECKAas KAPTHUHA MHUPA, NOCKOJIbKY
M3y4YE€HHE MPHUPOIbI HAYaJIOCh C aHalu3a MpocTeiimen (opMbl IBUKEHUSI MaTepUu -
MEXAHUYECKOr0 MEPEMEILEHUS TEIL.

2.1 MEXAHUYECKA S KAPTUHA MUPA

CraHoBNIEHME MEXaHMCTHYECKOW KapTHUHBI MHpa CIPABEMJIUBO CBS3BIBAIOT C
uMeneM [‘amuneo Tlanuiies, KOTOpPBIM YCTAaHOBHJI 3aKOHBl JBWXEHHUS CBOOOIHO
NaJaronmXx Tea U chOpMyIUPOBa MEXaHMYECKUH MPHUHIMI OTHOCUTENbHOCTH. Ho
riiaBHas 3aciyra [amuies B TOM, YTO OH BIEPBBbIE MPUMEHWI JJIsI UCCIEIOBAHUS
OPUPOIIBI  AKCIIEPUMEHTATBHBIA METOI BMECT€ C HU3MEPEHHSIMH HCCIIETyeMbIX
BEJIMYMH W MaTeMaTH4ecKod oO0paboTkoi pe3ynbTaToB u3Mepenuil. Ecnu
HKCIEPUMEHTHI CIIOPAJUUYECKH CTABWIIMCh U paHbllle, TO MaTEMaTUYECKUI UX aHAIIN3
BIIEPBbIE CUCTEMATUYECKU CTaJ PUMEHATh UMEHHO OH.

[Monxon I'anunest K U3y4EHUIO TPUPOJIBI TPUHLIUITUATHHO OTIIMYANICS OT paHee
CYIIIECTBOBABIIETO HaTypduiocodpckoro crnocobda, mpu KOTOPOM JJisi OOBSICHEHHUS
SABJICHUM TPUPOABl MPUIYMBIBAINCH alPUOPHBIE, HE CBSI3aHHBIE C OIBITOM U
HAOJIIOIEHUSIMH, YUCTO YMO3PUTEIIHHBIE CXEMBI.

Hatypdunocodpus, uro cremyer u3 €€ Ha3BaHUA, NPEICTABISIET COOOM
MOMBITKY UCIIOJIb30BaTh 001IHe GrI0oco(CKUe MPUHIIUIIBI TSI O0BSICHEHUS IPUPOJIBI.
Takue MOMBITKH TPEANPUHUMAINCH €Ie C AHTUYHOM SIOXH, KOT/Ja HEIOCTaTOK
KOHKPETHBIX  JAaHHBIX  (QUIOCO(Bl  CTPEeMUINCh KOMIICHCHPOBATh  OOUIMMHU
¢unocodeckumu paccyxaeHussMu. MHoraa mpu 3TOM BBICKa3bIBAIUCH T'€HHUAJbHBIE



JOTaJKh, KOTOpPblE HA MHOTHE CTOJIETHUS ONEpEeXald pe3yJbTaThl KOHKPETHBIX
rccienoBanuii. JlocTaTO4YHO HAIIOMHHTL XOTS OBl 00 QTOMHCTHYECKOM THIIOTE3E
CTpPOCHHUS BEIEeCTBa, KOTOpas ObUla BBIJBUHYTa JApeBHErpedecKuM (usocodom
JleBkunmnom (V 110 H.3.) 1 Goiiee AeTanbHO 0OOCHOBAaHA €r0 YYEHUKOM JleMOKpUTOM
(okx. 460 10 H.3. - T. CMEpPTH HE-U3B.), a TaKXKe 00 Huee PBOJIIOIMHU, BbICKA3aHHOMN
Owmnenokiiom (ok. 490 - ok. 430 g0 H.3.) U ero mocienoBateasiMu. OMHAKO TMOCHE
TOTO KaK ITOCTENEHHO BO3HUKAIM KOHKPETHbIE HAYKH W OHHU OTHACISIIUCH OT
HEpAacwIEHHEHOTO (uiocodckoro 3HaHusA, HaTypdumocodckre OOBICHEHUS CTalU
TOPMO30M JJIsl Pa3BUTHS HAYKH.

B »TOoM MOXHO yOeauThCS, CPAaBHMB B3IJISA[bl Ha JBM)KEHHE APHUCTOTEINS U
lanmunest. Wcxonst w3 ampuopHoit HaTypduiocopckoi upen, ApUCTOTENb CUUTAI
"coBepuieHHBIM" JABIDKEHHE IO Kpyry, a lamumeil, omupasch Ha HaOMIOAEHUS U
AKCIEPUMEHT, BBEJ MOHATHE MHEPLHUAIBLHOrO ABWXeHUs. [lo ero MHeHUI0, TENo, HE
MOJIBEP’)KEHHOE BO3JCHCTBUIO KAKUX-TMOO BHELIHUX CUJI, OyJeT ABUTAaThCS HE IO
KpyTy, @ pPaBHOMEpPHO MO MPSAMOW TPAEKTOPUM WJIM OCTaBaThCsi B mokoe. Takoe
NpE/ICTAaBICHHE, KOHEYHO, - aOCTpakuus W WJeanu3alusi, T[OCKOJIbKY B
JNEUCTBUTEIILHOCTH HENb3sl HAOJIONAaTh TaKyl CHUTyalldio, 4TOObl Ha TEIo He
NENUCTBOBAIN Kakue-muoo cuiibl. OqHako 3Ta abcTpakuus SBISETCS IUI0JOTBOPHOM,
100 OHA MBICIIEHHO MPOJIOJDKAET TOT SKCIIEPUMEHT, KOTOPBIM MPUOIMKEHHO MOXKHO
OCYIIECTBUTh B JCHCTBUTEIBHOCTH, KOT/A, U30JUPYSICh OT ACUCTBUS LIETOrO psiia
BHEUIHUX CUJI, MOXXHO YCTAHOBUTH, YTO TEJO OYyIET MPOAOJIXKATh CBOE JBUKEHHUE IO
MEpe YMEHbIIECHHS BO3AECHCTBUS Ha HETO IIOCTOPOHHUX CHJI.

[lepexoa K SKCIEPUMEHTATBHOMY H3YYEHHUIO MPUPOABI U MaTeMaTH4ecKas
0o0paboTKa pe3yJNbTaTOB JKCHEPUMEHTOB MO3BOJWIM ['amuier0 OTKPBITh 3aKOHBI
JIBUKEHUS CBOOOJIHO Majaromux Tel. I[IpuHIMNHalibHOE OTIMYME HOBOTO METOAA
HCCJIEIOBAaHUS MPUPOJIbI OT HATyp(PHUI0co(hCKOro COCTOSIIO, CIAEN0BATEIbHO, B TOM,
YTO B HEM THIOTE3bl CUCTEMATUUYECKH MPOBEPSUIMCH OMBITOM. JKCHEPUMEHT MOMXKHO
paccMaTpuBaTh Kak BONPOC, OOpallleHHbId K mpupoge. YToObl MOJy4YHTh HA HETO
OTpeIeICHHBIN OTBET, HEOOXOUMO TaK CHOPMYIUPOBATH BOMPOC, YTOOBI TOTYyYHUTh
Ha HEro BIIOJIHE OJIHO3HAYHBIM M OINpENEJIEHHBbIM OTBET. s 3TOro ciemyer Tak
HOCTPOUTH IKCIEPUMEHT, YTOOBI M0 BO3MOKHOCTH MAKCUMAJIBHO H30JIMPOBATHCSA OT
BO3/ICHCTBUS MOCTOPOHHUX (PAaKTOPOB, KOTOPHIE MEIIAIOT HAOIIOACHUIO U3y4aeMOro
aBieHust B "yuctom Buae". B cBOW ouepenb TUINOTE3a, MpEACTaBISIONIas COOOM
BONPOC K MPUPOJIE, OJDKHA JIOMYCKaTh SMIUPUYECKYIO MPOBEPKY BHIBOJAUMBIX W3
HEE HEKOTOPBIX cieAcTBUM. B aTux nensx, HaumHasa ¢ [anunes, cranum mMpOKO
UCIIONB30BaTh  MAaTeMaTUKy Uil  KOJIMYECTBEHHOW  OLEHKH  PE3yIbTaTOB
HKCIIEPUMEHTOB.

Takum 00pa3om, HOBOE IKCIEPUMEHTAJIBHOE €CTECTBO3HAHUE B OTJIMYHE OT
HATYp(UIOCOPCKUX TOTATOK U YMO3PEHUN MPOIUIOTrO CTAJ0 Pa3BUBATHCS B TECHOM
B3aMMOJICUCTBUM TEOPUU M OMbITA, KOTJAa KaKJas TUIIOTe3a WM TEOPETHYECKOe
NPEANOI0KEHUE CUCTEMATUYECKU MPOBEPSIOTCS ONBITOM M M3MepeHusiMu. VIMeHHO
Oomarogaps stomy [anmunero yaamoch OMPOBEPTHYTH MPEKHEE MPEATNOIOKCHHE,
BBICKa3aHHOE €lle APUCTOTENIEM, YTO IyTh MAJAOLIETO TEJNIa MPOIMOPLHMOHAIEH €ro
ckopoctu. [IpeanpuHsB SKCIIEPUMEHTHI C TaJICHUEM TSKENbIX Tell (TyIIEYHBIX sIep),
lanunent yoenuncs, 4To 3TOT MyTh MPOMOPIMOHAJIEH UX YCKOPEHHIO, paBHOMY 9,81



M/c?. VI3 acTpOHOMMYECKMX JOCTHXKeHMI [amues cleayeT OTMETUTh OTKPBITHE
cnyTHUKOB FOmmurepa, a Takke obHapyxeHue nsaredH Ha ComiHie u rop Ha JlyHe, 4TO
MOJIPBIBAJIO MIPEXKHIOI0 BEPY B COBEPIIIEHCTBO HEOECHOTO KOCMOCA.

HoBbli1 KpyIIHBIN 11ar B pa3BUTUU €CTECTBO3HAHUS 03HAMEHOBAJICS OTKPBITUEM
3aKOHOB JBWXEHMS TuiaHeT. Ecnu [anumend mMen Aeno ¢ M3y4eHUEM JBHKEHUS
3eMHBIX Tei, TO Hemenkuid actpoHoMm Woranmn Kemmep (1571-1630) ocmenuics
UCCIIEJIOBATh JIBMKEHUS HEOECHBIX TeJ, BTOPICSs B 00JacTh, KOTOpas paHbIIe
CUUTAJIACH 3aMPETHOMN 11 Hayku. Kpome Toro, g CBOEro UCCaeI0BaHUS OH HE MOT
o0paTUThCA K OKCHEPUMEHTY U TOATOMY BBIHYXJICH OBUT BOCIIOJIB30BaTHCS
MHOTOJIETHUMH CHUCTEMATHUYECKUM HaOIIOJCHUSIMUA JBWXKEHUS IUIaHeTl Mapc,
CACJIaHHBIMU JaTCKUM acTpoHoMoM Tuxo bpare (1546-1601). IlepenpoGoBaB
MHOKECTBO BapuaHTOB, Kemuiep oCTaHOBWICS Ha TUIIOTE3€, UTO Tpackropuet Mapca,
KakK ¥ APYTUX IJIAHET, SIBJISIETCS HE OKPYKHOCTbD, a AJUTuIIC. Pe3ynbraTel HaOmt0 e
Tuxo bpare COOTBETCTBOBAJIM 3TOU T'MIIOTE3€ U TEM CAMBbIM IMOATBEPKAAIM €€.

OTkpbiTHE 3aKOHOB JABWKEHHS IiaHeT Kemjuepom wuMeEno HEOIEHUMOE
3HAYEHUE I pa3BUTUS ecTecTBO3HaHMS. OHO CBUIETEIBCTBOBAJIO, BO-NEPBBIX, O
TOM, YTO MEXAY [JBI)KCHHSIMH 3€MHBIX M HEOECHBIX Tl HE CYLIECTBYET
HENPEOJOJIMMON TPOIMACTHA, MOCKOJbKY BCE€ OHM MOJUYHUHSIOTCS ONPEACICHHBIM
€CTECTBEHHbIM 3aKOHAM, BO-BTOPBIX, CaM MYyTb OTKPBITHUS 3aKOHOB JBUKCHUSA
HEOECHBIX TEN B MPUHIIMIE HE OTJIMYAETCS OT OTKPBITUS 3aKOHOB 3€MHBIX TeIl.
[IpaBna, u3-3a HEBO3MOXXHOCTH OCYIIECTBIEHHUSI HKCIEPUMEHTOB C HEOECHBIMU
TeIaMu IS WCCJIEAOBAHHWS 3aKOHOB WX JBMKEHHUS MPHUILIOCH OOPaTHTHCS K
HaOmoAeHUsIM. TeM He MeHee U 37eCh HCCIEIOBaHUE OCYIIECTBISIIOCh B TECHOM
B3aUMOJICHCTBUM TEOPUU M HAOJIOACHUS, TIIATEIHHOW MPOBEPKE BBIJBUTAEMbIX
TUINIOTE3 U3MEPEHUSIMU JBUKEHUN HEOECHBIX TEJl.

@opMUPOBAHME  KIIACCUYECKOM MEXaHHMKHM W  OCHOBAHHOW Ha  HEH
MEXaHUCTUYECKON KapTHUHBI MUPA NPOUCXOAMIIO IO IBYM HAIIPABICHUSIM:

1) o0oOuieHre MOJMYyYEHHBIX paHEee Pe3yJbTATOB M MPEXAE BCETO 3aKOHOB
JIBMKEHUS CBOOOJTHO TMAJAIONIUX TeJ, OTKPBITHIX [ammimeeM, a TakKe 3aKOHOB
JBUYKEHUS IIJIaHET, copMynupoBaHHbIx Kerepowm;

2) co3maHWe METOJOB JUIsi KOJUYECTBEHHOTO aHaliu3a MEXaHUYEeCKOIo
JBUKEHHUS B LIEJIOM.

N3BectHo, uTto HbIOTOH co3man cBod BapuaHT AuddEepeHInaIbHOTO |
UHTETPAJIbHOIO WCUYUCICHUS HEMOCPEICTBEHHO ISl PEIICHHS OCHOBHBIX MPOOIeM
MEXAHUKU: OIPEICIICHUS MIHOBEHHOW CKOPOCTH KakK NPOU3BOJAHOM OT IyTH IO
BPEMEHHU JBUXEHHS M YCKOPEHUs KaK MPOU3BOJHOM OT CKOPOCTH IO BPEMEHH WIIH
BTOPOI MPOU3BOJHOW OT IyTH IO BpeMeHU. bnarogaps 3Tomy eMy yJanoch TOYHO
chopMyJIMpPOBATH OCHOBHBIE 3aKOHBI JUHAMUKUA W 3aKOH BCEMHUPHOI'O TITOTECHHUS.
Tenepb KOJWYECTBEHHBIM IMOAXOA K ONHCAHUIO JBUXEHHS KaXETCSI 4YEM-TO CaMO
co6oii pazymetrommmcs, Ho B X VIII B. 3T0 ObUIO KPYIMHEHIIIMM 3aBOEBAHHEM HAYIHOM
MbICTU. J[JIs1 CpaBHEHHUS AOCTATOYHO OTMETHUTh, YTO KUTAWCKas Hayka, HECMOTPS Ha
€€ HECOMHEHHbBIC JIOCTHXKEHHSI B IMIUPUYECKUX 00JIacTsAX (M300peTeHHe mopoxa,
Oymaru, Kommaca W JApyrHe OTKPBITHsS), TaKk M HE CMOTJa TMOJHATHCS [0
YCTAHOBJICHHS KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN JIB>KEHUS. Pelarontyro e posib
B CTAHOBJIECHHM MEXAHUKU CBITPA, KAaK YK€ OTMEYaJIOCh, IKCHEPUMEHTATbHBIN



METO/, KOTOPbI 00ecrneuns BO3BMOKHOCTb TPOBEPATH BCE JIOTA/IKHU, MTPEANOI0KEHUS
Y THUIIOTE3BI C IIOMOLIBIO TIATEIBHO MPOAYMAaHHBIX OIBITOB.

HploTOH, Kak © ero npealIecCTBEHHUKH, MpHAaBajl OO0JbIIOE 3HAUYECHUE
HAOIIOACHUSAM U SKCIEPUMEHTY, BUJISI B HUX BaXKHEUIIUN KPUTEPUH AJIA OTACIICHUS
JIO’KHBIX TMIIOTE3 OT MCTUHHBIX. 1103TOMY OH PE3KO BBICTyNaJl NMPOTHUB IOIYLICHUS
TaK Ha3blBA€MbIX CKpBITBIX KaueCTB, C IIOMOLIBIO KOTOPBIX IIOCIEA0BATEIN
ApuCTOTEIS MBITATUCh OOBSICHUTH MHOTHE SBJICHUS U MPOLIECCHI PUPOIBI.

Cka3zatb, 4TO KKK POJI BEIIEl HaIEIeH 0COOBIM CKPBITHIM Ka4€CTBOM, MPU
MOMOIIM KOTOPOTO OH JACHCTBYET W MPOU3BOAUT 3(PQeKThl, - yKa3biBal HploTOH, -
3HAYUT HUYETO HE CKa3aTh.

B cBs3u ¢ 3TUM OH BBIJIBUTAET COBEPIICHHO HOBBIM MPUHIUIT UCCIIEIOBAHUS
OPUPOABI, COTTIACHO KOTOPOMY

BBIBECTH JIBa WJIM TPU OOIIUX, Hayajga JABUKEHUS U3 SBJICHUM U TIOCIE ITOTO
U3JI0KUTh, KAKUM 00pa3oM CBOWMCTBA M JICMCTBUSI BCEX TEJECHBIX BEIEH BBITEKAIOT
M3 ITUX SIBHBIX Haudal, - ObUIO OBl OYEHb BaXXHBIM IIAaroM B (QuiaocoPpuu, XoTs
MIPUYHMHBI TUX HAYaJd U HE ObUIH €111e OTKPBITHI.

OTH Hayana JBWKCHUS M MPEICTABISAIOT COO0H OCHOBHBIC 3aKOHBI MEXaHUKH,
koTopbie HpioTOH TOUHO (hopMyIupyeT B CBOEM TJIaBHOM Tpyjae "Maremarndeckue
HayvaJia HaTypaJibHOM dunocodun", onyonrkoBaHHOM B 1687 T.

[TepBblii 3aKOH, KOTOPBIM YaCTO HA3BIBAIOT 3AKOHOM MHEPLUH, YTBEPKIAAET

Bcsikoe Teno [IpoaoKacT YIACPKHUBATBECA B CBOCM COCTOAHHH
IIOKOA HJIIX PABHOMCPHOTIO HpHMOHHHCﬁHOFO ABHOKCHHS, IIOKa H
IMOCKOJIBKY OHO HC IIOHYXXAACTCA NPUITOKCHHBIMA CUJIaMU U3MCHUTDL 3TO
COCTOSHHC.

DTOT 3aKOH, KaK OTMEYaJIOCh BHIIIE, OB OTKPHIT eme ["ammieem, KOTOPBIMA
OTKA3aJICSl OT MPEKHUX HAUBHBIX MPEACTABIECHUM, YTO JBUKEHUE CYILIECTBYET JIWIIb
TOrJa, KOTJla Ha TEJIO ACHUCTBYIOT CUibl. [IlyTéM MBICIEHHBIX 3KCIIEPUMEHTOB OH
CyMeJ ToKa3aTh, YTO MO MEpPe YMEHBIICHUS BO3JICHUCTBUS BHEITHUX CHUJI Tello Oyaer
MpOAO0JDKATh CBOE JBMKEHHME, TaK YTO IPU OTCYTCTBUM BCEX BHEIIHHUX CHJI OHO
JOJDKHO OCTaBaTbCsl JUOO B TIOKOE, JUOO B PAaBHOMEPHOM M MPSMOJHUHEHHOM
IBUKEHMH. KOHEYHO, B peajbHbIX JBWKCHUSIX HHUKOTJA HENIb3d MOJIHOCTHIO
OCBOOOJIUTHCS OT BO3ACHCTBHUS CHJI TPEHUS, CONPOTUBIICHHS BO3JyXa M JPYTUX
BHEIIIHUX CHUJI, U MOATOMY 3aKOH WHEPLUM MPEJCTABISIET COOOM HAcANIM3alNI0, B
KOTOPOM OTBJIEKAIOTCS OT JICUCTBUTEIBLHO CJIOKHOM KapTUHBI JBHXKECHUS U
BOOOpaXarOT cebe KapTUHY HAeaJbHYI, KOTOPYIO MOXHO TMOJYYUTh IyTEM
MPEIEIbHOTO MEPEX0/IA, T.€. MOCPEACTBOM HEMPEPHIBHOTO YMEHBIIEHHUS JCUCTBUS HA
TEJIO BHEIIHUX CUJI U MEPEX0JIa K TAKOMY COCTOSIHUIO, KOTJIa 3TO BO3JICMCTBUE CTAHET
PaBHBIM HYJIIO.



BTopoii 0CHOBHOM 3aKOH 3aHUMAET B MEXAHUKE LICHTPAIIbHOE MECTO:

N3meneHune KOJINYECTBA JBU>KEHHUS IPONOPIMOHAIIBHO
MPUJIOKEHHON JIEUCTBYIOMIEH CUJIE U MIPOUCXOJUT II0 HAMPABJIECHUIO TON
MPSMOI1, IO KOTOPOM 3Ta CUJia ICHUCTBYET.

N3MeneHne konuyecTBa JBUKEHHUS  MPONOPUUOHAIBHO  MPUIIOKECHHON
JNEUCTBYIOIIEH CWJIE U MPOUCXOIUT MO HAMPABICHUIO TOW IPAMOH, IO KOTOPOU 3Ta
CWJIA JIEUCTBYET.

Tpernii 3akoH Hprotona:

JleicTBHIO BCErla €CTh PABHOE U MPOTUBOIIOI0XKHO HAIIPABICHHOE
MMPOTHUBOJICHUCTBUE, WHAYE B3aUMOJCHCTBUS JBYX TEJI JIPyr Ha Jpyra
MEX Iy cO00 paBHBI M HAMPABJIECHBI B TPOTHUBOMOJIOJIOKHBIE CTOPOHBI.

Bo3nukaer BOIIPOC: KaKHNM cIocodom ObLIH OTKPBITEI 3T OCHOBHBIC 3aKOHBbI
HIIN  TIPUHIUIIBI MEXaHUKU? Hepe):[Ko TOBOPAT, 4YTO OHHU IIOJYYarOTCA IIYTCM
O606IHCHI/I$I paHEC YCTAHOBJIICHHBIX YaCTHBIX WM [JaXXC CIICOHAJIbBHBIX 3dKOHOB,
KaKMMH ABJEAKOTCA, HAIIPUMCEDP, 3dKOHBI lanunes u Kennepa. Ecau pacCyKaarb II0
3aKOHaM JIOTUKH, TaKkou B3IV HCJIB3A IIPU3HATDH IIPAaBHUIILHBIM, nbo He CymeCTBYCT
HUKAKNX MWHIAYKTHUBHBIX IIPAaBHJI ITOJTYUCHUA O6I]_II/IX YTBepH(I[eHI/Iﬁ N3 YaCTHBbIX.
HrroTon cuuTall, 4TO IIPHUHOUIIBI MCXAHUKH YCTAHABJIHMBAIOTCA C IIOMOIIBIO JIBYX
ITPOTHUBOITIOJIOKHBIX, HO B TO XK€ BPEMA B3aMMOCBA3aHHBLIX MCTOAOB - aHaJIMW3a H
CHHTC3Aa.

Kak B maremaruke, Tak ¥ B HaTypajdbHOW (Quiocopuu, - nucail oH, -
UCCIEAOBaHUE TPYIAHBIX MPEIMETOB METOAOM  aHalu3a BCEerga  JOJKHO
MpEAUIECTBOBaTh METOJy CO€AWHEHHs. Takod aHalin3 COCTOUT B MPOU3BOJICTBE
OMBITOB U HAOJIONCHUMA, M3BICYCHUH OOIIMX 3aKIIOYEHUN W3 HUX MOCPEICTBOM
WHIYKIMM W HEJOMYIIEHUH WHBIX BO3PAKECHUH TMPOTUB 3aKIIOYEHUN, KpPOMeE
MOJTYYCHHBIX U3 OTBITA WJIH IPYTUX JOCTOBEPHBIX UCTHH. 160 rUMOTE3bI HE JOJIKHBI
paccMaTpuBaTbCAd B JKCIIEpUMEHTaNbHOU (uimocoduu. M xorst aprymeHTanus Ha
OCHOBAHHUHU OIBITOB HE SIBISETCS JOKA3aTEILCTBOM OOIIMX 3aKJIIOUCHHUH, OJJHAKO 3TO
JYyYIIUWA MYTh apryMEHTAlH, TOMYCKAEMbIN MMPUPOJON BEUIEH, U MOXKET CUUTATHCS
TeM 0oJiee CUIIBHBIM, YeM 00IIee MHAYKIUA... [lyTemM Takoro aHajam3a Mbl MOXKEM
NEPEXOIUTh OT COCIMHEHUN K HWHIPUIMEHTaM, OT JABWKEHHMH - K CHJIaM, HX
MIPOU3BOJISIINM, U BOOOIE OT ACHCTBUI - K UX MPUYUHAM, OT YaCTHBIX MPHUYMH - K
Oomee o0IMM, TIOKa apTyMEHT HE 3aKOHUYUTCS HanboJsee o0Iei mpuInHOM.

TakoB MeTOJ aHaM3a, CHUHTE3 K€ MpeArojiaraeT NMPUYUHBI OTKPBITBIMH U
YCTQHOBJICHHBIMU B Ka4E€CTBE MPHUHIUIIOB, OH COCTOUT B OOBACHEHUU MPU MOMOIIHU
MIPUHITUIIOB SIBJICHUH, MPOUCXOSAIIUX OT HUX, U JOKA3aTeIbLCTBE OObSICHEHU".

UToObl SICHO OLIEHUTHh PEBOJIOLMOHHBIN MEPEeBOPOT, OCYIIECTBICHHBIN



HproToHOM B MEXaHMKE W TOYHOM E€CTECTBO3HAHMUM B II€JIOM, HEOOXOJAUMO MPEKIE
BCEr0 NPOTHUBONOCTABUTH €r0 METOJ MPUHIIMIOB YHCTO YMO3PHUTEIbHBIM
MOCTPOEHUSIM TPEeXHEH Haryphuiaocohun M MIMPOKO PACHPOCTPAHEHHBIM B €TO
BpeMs Tumnotre3aM o "CKpbIThIX" KauecTBax. O HarypduiiocodhckomM Moaxonae K
M3YUYCHHIO TPUPOABI MBI YXKE€ TOBOPWIM, OTMETHUB, 4YTO B MOJABJISIOIIEM
OOJBITMHCTBE TAKUE B3TJSAbI ObUIM HUYEM HE TMOAKPETUICHHBIMU YMO3PEHUSIMH U
criekynsausimMu. M XoTs B 3aronoBke KHUTM HprOTOHa TOXXKE BCTpedaeTcs: TEPMUH
"matypanbHas punocodpus”, B XVII u XVIII BB. on 0003Ha4an u3ydeHue Ipuposl,
T. €. €CTeCTBO3HaHHME. YTBepxkacHMe HprooTOHA, 4YTO THUNOTE3Bl HE JOJKHBI
paccMaTpuBaTbCAd B OIKCIEPUMEHTAILHON (uimocoduu, ObLJIO HAIPaBIEHO MPOTHUB
TUNOTEe3 O "CKpPBITHIX" KayecTBax, NOMJIUHHBIE K€ THUIOTE3bl, JAOMYCKAIOIINE
AKCHEPUMEHTAIIBHYIO MNPOBEPKY, COCTABIISIIOT OCHOBY U HUCXOJHBIM IMYyHKT BCEX
UCCIIEJOBAaHUI B €CTECTBO3HAHUU. Kak HETPYIHO IOrafaThCs, CaMU MPUHIIUIIBI TOXKE
SIBJISIIOTCS] TUTIOTE3aMM TJTyOOKOTO U BechMa 00IIIeT0 XapakTepa.

[Ipu pa3paboTke CBOEro MeToja MPUHIMIOB HBIOTOH OpUEHTHUPOBAICS HA
aKCMOMAaTUYECKU MeToH, OnecTsiie NMpuMEeHEHHBIM EBKIMIOM mHpu MOCTpPOSHUU
aNeMEHTapHON reomeTpu. OIHAKO BMECTO aKCMOM OH ONUpPAJICS HAa MPUHLMIBL, a
MAaTEMATUYECKUE JIOKA3aTENIbCTBA OTJIMYA]I OT SKCIEPUMEHTAIBHBIX, IMOCKOIBKY
MOCJEAHUE MMEIOT HE CTPOro JOCTOBEPHBIA, a JUIIbL BEPOSITHOCTHBIM Xapakrep.
BaxxHo takxe oOpaTuTh BHMMaHuW€ Ha TO, YTO 3HAHWE NPHUHIIMIIOB WM 3aKOHOB,
YOPaBJISIONINX SBICHUSIMU, HE TIPEANOJIaraeT pacKpbITUs UX MPUYMH. B 3TOM MOXHO
yoenuThcsi W3 OlEeHKH HpioToOHOM 3akoHa BcemupHoro TaroTeHus. OH Bcerna
NOJAYEPKUBAJI, YTO 3TOT 3aKOH yCTAHABIIMBAET JIUIIb KOJUYECTBEHHYIO 3aBUCUMOCTD
CHUJIBI TSATOTEHUS OT TATOTEIOIIMX MAacC U KBaJpaTa pacCTOSHUS MEXK]1y HUMH.

Uto ke KacaeTcsi MPUYUHBI TSATOTECHHS, TO OH CUUTAI €€ PACKPBITHUE JIETIOM
TAJIbHEHUIIINX UCCIICIOBAHU.

JIOBOJIBHO TOr0, YTO TATOTEHHE HA CAMOM [I€J€ CYIIECTBYET W JEHCTBYET
COTJIACHO M3JI0KEHHBIM HaMH 3aKOHAM W BIIOJIHE JOCTAaTOYHO JJIsi OOBSICHEHUS BCEX
IBU)KEHUM HEOECHBIX Tel U Mop4, - nucail HproToH.

OTKpbITHE NPUHIUIIOB MEXAHUKW JEHUCTBUTEIHHO O3HAYAET MOJJIMHHO
PEBOJIIOIIMOHHBIN TIEPEBOPOT, KOTOPBIM CBSA3aH C MEPEX00M OT HaTypduiaocopckux
JOTaJ0OK U TUIOTE3 O "CKPBITHIX" Ka4eCTBaX U T. II. CIIEKYISTUBHBIX U3MBIIUICHUNA K
TOYHOMY SKCIEPUMEHTAIILHOMY €CTECTBO3HAHMIO, B KOTOPOM BCE€ MPEAIOJIONKEHUS,
TUIIOTE3bl U TECOPETUUYECKHE TMOCTPOCHUS IPOBEPSIIUCH HAOIIOJCHUSMHU U OIBITOM.
ITockobKYy B MEXAHUKE OTBJICKAIOTCS OT KAYECTBEHHBIX M3MEHEHUM TeJl, TOCTOJIbKY
JUIi €€ aHalih3a MOXHO OBUIO IIMPOKO TOJIb30BAThCA MaTeMaTUYECKUMU
a0CTpakUsIMHA M CO3JaHHBIM camMuM HpIOTOHOM U oJHOBpeMeHHO JleHOHUIIEM
(1646-1716) anamm3oM OECKOHEYHO MallbIX. bjaromapss 3TOMy H3yYeHHE
MEXaHUYECKUX TMPOIEeCCOB OBUIO CBEACHO K TOYHOMY MAaTE€MaTHUUYECKOMY HUX
OITMCAHMIO.

JIns Takoro ONMMCaHWs HEOOXOJAMMO U JOCTAaTOYHO OBLIO 3a7aTh KOOPIMHATHI
TeJla U ero CKOPOCTh (MM UMITYJIbC MV), a TaKXKe U ypaBHEHHE €ro JBUxkeHus. Bce
MOCJEAYIOUIME COCTOSIHUS JABMXKYIIErocsl Tejla TOYHO U OJHO3HAYHO OMNPEICsINCh



€ro MepBOHAYAIBHBIM COCTOSIHHEM. Takum 00pa3zom, 3a/laB 3TO COCTOSHHUE, MOXHO
OBLIO OIpeNeanTh JII000e APYroe ero COCTOSIHME Kak B OyAyIIeM, TaK U B IPOILIOM.
BbixoauT, 4to BpeMsi HE OKa3bIBa€T HUKAKOTO BIMSHUS Ha U3MEHEHUE JBUKYIIUXCS
TeJN, TaK YTO B ypaBHEHUSIX NBIDKEHUS 3HaK BPEMEHH MOXXHO OBLIO MEHSTHh Ha
oOpatHblid. OUeBHAHO, YTO TTOO00OHOE MIPEACTaBICHUE ObLIO UJleaTu3alel peabHbIX
IPOIIECCOB, TOCKOJBKY OHO abcTparupyercs OT (aKTHUECKMX W3MEHEHHH,
MPOUCXOASIINX C TEYCHHEM BPEMEHH.

CreoBarenbHO, 1 KIIACCHYECKOM MEXAHUKH M MEXaHMCTUYECKOW KapTHHBI
MUpA B LIEJIOM XapaKTepHa CUMMETPHUSI IPOIIECCOB BO BPEMEHH, KOTOPasi BIpaXaeTcs
B oOparumoctu BpeMeHu. OTcCrofia JIETKO BO3HHUKAET BIIEYATICHHUE, YTO HUKAKUX
peaIbHBIX U3MEHEHHUH TP MEXaHMYECKOM MEepPEeMEIIEHUH Tel He IPOUCXOANT. 3a/1aB
ypaBHEHHE ABW)KCHMS Te€Ja, €ro KOOPAUHATHI M CKOPOCTb B HEKOTOPBHIM MOMEHT
BPEMEHHU, KOTOPBII 4aCTO HA3bIBAIOT HAYAJIbHBIM €TI0 COCTOSIHUEM, Mbl MOXEM TOYHO
U OJHO3HAYHO OMNpPENETUTh €ro COCTOSHUE B JII0OOOM JApYyrod MOMEHT BPEMEHH B
Oymymem wnu  nponuioM.  CdopmynwpyeM — XapaKTepHbIE  OCOOCHHOCTH
MEXaHUCTUYECKOW KapTUHBI MUpA.

1. Bce cocTosiHUMS MEXaHWYECKOTO JABMXKCHUS TEJ M0 OTHOIICHHIO
KO BPEMEHH OKa3bIBAIOTCS B MPUHIIAIIEC OJJMHAKOBBIMH, ITOCKOJIBKY BpeMs
CUHMTAETCSI OOPATUMBIM.

2. Bce MexaHHUYeCKHME TPOLECCHl TMOMUUHSAIOTCA MNPUHLUITY
CTPOrOr0 HWJIM KECTKOTO JETEPMHHHU3MA, CYThb KOTOPOTO COCTOWUT B
IIPU3HAHUM BO3MOKHOCTM TOYHOIO W OJHO3HAYHOI'O OIIPEACIIECHUs
COCTOSIHUS MEXAHUYECKOU CUCTEMBI €€ IPEIbLAYIINM COCTOSIHUEM.

CornacHO 3TOMy MPUHUUITY, CIYyYalHOCTh IIEJIMKOM HCKIIIOYaeTCs U3
npupoasl. Bce B Mupe CTporo  JAETEPMUHUPOBAHO (WJIM  OMPEAEIICHO)
NPEAIIECTBYIOIUMUA  COCTOSIHUSMH,  COOBITUSIMH U siBIeHusiMd.  [lpu
pacnpoCTpaHEHUU YKAa3aHHOTO TMPUHIMIIA Ha JEHCTBUS M TIOBEACHHUE JIOJEH
Hen30exkHO mpuxomaT K ¢atamm3my. CaM  OKpyXalIIUid HAC MHUp TpU
MEXAaHUCTUYECKOM KAapTUHE TMPEBpAIlaeTcsl B TPAHIMO3HYK0 MallWHY, BCE
NOCJIEAYIOUIME COCTOSIHUSL KOTOPOM TOYHO M OJHO3HAYHO OIpPEACNSIIOTCS €e
MPEALIECTBYIOIMMH COCTOSHUAMH. Takyro TOYKY 3peHus Ha NpUpoAy Haubosee
SCHO W 00pa3HO BbIpa3wi BbAatomuiicsa ¢panmy3ckuii yuenbrii. XVIII B. Ilsep
Cumon Jlamac (1749-1827):

YM, kKoTOpoMy ObUTH OBI M3BECTHBI JIJISi KAKOTO-TMOO JAaHHOTO MOMEHTa BCE
CUJIBI, OJYIIEBJIAIONIME MPUPOAY, €Ci Obl BIOOABOK OH OKa3ajcs JI0CTaTOYHO
OOIIMPHBIM, YTOOBI MOAYMHUTH BCE JIaHHBIC aHAIU3Y, OOHsI Obl B OAHOUN (popmyiie
JIBW)KCHHSI BEIIMYAMIIMX Ten BcelleHHOM HapaBHE C JABWKCHUAMHU JIEr4anlinx
aTOMOB; HE OCTaJI0Ch ObI HUYET0, YTO ObLIO OBI JIJII HETO HEIOCTOBEPHO, U OyyIIee,
TaK K€ KakK ¥ Ipole/iee NpeacTaio Obl Iepe1 ero B30POM.



3. IIpocTpaHCTBO M BpeMS HUKAK HE CBS3aHBI C JIBUKCHHUAMH TEIN,
OHU UMEIOT a0COTIOTHBINA XapakKTep.

B cBa3u ¢ stuM HpOTOH W BBOAMT TMOHATHS aOCOJIOTHOTO, WIH
MAaTEMAaTUYECKOTrO, MPOCTPAHCTBA W BpeMEHU. Takasd KapTUHA HANOMHUHAET
MPEJICTABIICHUSI O MHPE JPEBHUX aTOMHCTOB, KOTOPBIE CUMTAJIM, YTO aTOMBI
JIBUXKYTCSL B IyCTOM mpocTpancTBe. [10g00HO 3TOMY B HBIOTOHOBCKOW MEXaHUKE
MPOCTPAHCTBO OKA3bIBAETCS MPOCTHIM BMECTWJIMIIEM JBWXYIIUXCA B HEM Tell,
KOTOPBI€ HE OKAa3bIBAIOT HA HErO0 HUKAKOTO BIWsSHUA. Kak MbI mOKakem f1ajiee, Takue
IIPEICTaBICHHS ObUTH MOJABEPTHYTHI PE3KON KPUTHKE B TEOPUU OTHOCUTEILHOCTH.

4. TenneHuus CBECTH 3aKOHOMEPHOCTH Oojiee BBICOKUX (HopM
JNBWKEHHWS  MaTepud K  3aKoHaM  MpocTeimed  ero  (opMsl-
MEXaHUYECKOMY JIBHKEHUIO.

Takoe cTpeMieHHe BCTPETUIO KPUTHKY CO CTOPOHBI OMOJIOrOB, MEIHUKOB U
HEKOTOpBbIX XUMHUKOB yke B XVIII B. [IpOTUB HErO BBICTYNMIIN TAaKKE BBIIAIOIIUECS
dunocodsi-marepuanuctsl Jenu Humpo (1713-1784) u Ions [Nonpbax (1723-1789),
HE FOBOpPS YK€ O BUTAIMCTAX, KOTOPbIE MPUIHUCHIBAIN KUBBIM OpraHU3MaM 0COO0YIO
"YKU3HEHHYIO CUIY'", HAJIMYKMEM KOTOPOW OHU OTIMYAIOTCS AKOOBI OT HEKHUBBIX TEIN.
U3 kypca ¢punocoduu Bbl yke 3HAETE, YTO MEXAHHUIIN3M, MBITABUINICS TOIXOAUTH KO
BCceM 0€3 HCKIIOYEHHUs IpoleccaM C TOYKM 3pEHHUs MPUHIMIOB M MacluTaboB
MEXAaHUKH, SBWICS OJHOM U3 MPEANOChUIOK BO3HMKHOBEHUS METAPU3UYECKOIrO
METO/1a MBILLIJIEHUS.

5. CBsi3b ME€XaHULIM3MA C MPUHIUAIIOM JaJbHOJICHCTBUS, COTJIACHO
KOTOPOMY JICMCTBHUS M CHUTHaJbl MOTYT TIepeJaBaTbCsi B IYCTOM
MIPOCTPAHCTBE C KAKOW YTOJIHO CKOPOCTHIO.

B wacTHOCTHM, mpenmosaraioch, 4YTO TPABUTAUUOHHBIC CHUJIbI, WIH CHJIIbI
OPUTSHDKEHUS, JEUCTBYIOT 0€3 KakoW-TuOO MPOMEKYTOUYHOM Cpellbl, HO CHJIa UuX
yOBIBa€T C KBaJpaToM paccTossHusl Mexay TenamMu. Cam HbroTOH, Kak Mbl BUJEIH,
BOIIPOC O MPUPOJIC dTUX CHJI OCTABUJI peliaTh Oy IyIIUM MTOKOJICHUSM.

Bce mepeunciieHHbIE W HEKOTOpBIE JIPYyrde OCOOCHHOCTU MPEIOINpeleTuiIn
OTPAHUYEHHOCTh MEXAHUCTUYECKOW KapTUHBI MHpaA, KOTOpBIE MPEOJ0JICBAINCH B
XOJI€ MOCIIEAYIOLIETO PA3BUTHUS €CTECTBO3HAHUS.

2.2. DJIEKTPOMATHUTHA S KAPTUHA MUPA

Ve B MponuioM Beke (PU3UKHU JTOTOJHIIA MEXaHUCTUYECKYIO KapTUHY MUpPa
AIIEKTPOMATHUTHON. DJIEKTPUYECKHE W MarHUTHbIC SIBIEHUS ObUIM HW3BECTHBI UM
JABHO, HO M3y4aJluCh 000COOJEHHO JpyTr OT Apyra. JlaipHellee UX UCCIEI0BAHKE



MOKa3ajo, 4TO MEXIy HHMH CYIIECTBYET TNTyOOKas B3aMMOCBS3b, YTO 3aCTAaBHIIO
VYEHBIX HWCKAaTh 3Ty CBSI3b M CO3/IaTh E€IWHYIO SJEKTPOMATHUTHYIO TEOPHIO.
HeiicTBuTenpbHO, Jarckuii  yuenbli  Opcrex  (1777-1851), mnomectuB Haj
IIPOBOJHUKOM, II0 KOTOPOMY HJET DJJICKTPUYECKHA TOK, MAarHUTHYIO CTPEJKY,
OOHAPYXWJI, YTO OHA OTKJIOHSAETCSA OT MEPBOHAYAIBLHOTO IMOJOKEHUS. DTO MPUBEIIO
YYEHOTO K MBICIIH, YTO DJEKTPUYECKUH TOK co3/laeT marHutHoe mose. [lo3anee
anrnuiickuil ¢pusuk Maiikn ®Dapageit (1791- 1867), Bpamas 3aMKHYTBIA KOHTYp B
MarHMUTHOM TIOJIE, OTKPBIJ, YTO B HEM BO3HHKAET 3JeKTpuueckuii Tok. Ha ocHoBe
onbiToB Dapajess U Apyrux yueHbIX aHriauickuii ¢usuk Jlxeiimc Knepk Maxkcemn
(1831-1879) co3man CBOI0O 3JICKTPOMArHMTHYIO Teopuio. Takum myTeM OBLIO
MOKa3aHO, YTO B MHpE CYIIECTBYeT HE TOJbKO BEIIECTBO B BHUIE Te€l, HO H
pazHooOpa3Hbie (pusmdeckue mosss. OgHO W3 HUX OBUIO M3BECTHO W BO BpPEMEHa
HeroToHa w Temeph Ha3bIBaeTCsl TPAaBUTALMOHHBIM  TOJIEM, a  paHblle
paccMaTpuBajoCch TMPOCTO Kak CHJa TPUTHKEHUS, BO3HUKAIOMIAS  MEXIY
MaTepuaabHbIMU TenaMu. [locie Toro kak 00BEeKTOM M3y4deHHs] (PU3UKOB HAPSAY C
BEIIECTBOM CTaJId Pa3HOOOpa3HbIe MOJIs, KapTUHA MHUpa TIprodpena 0oJiee CIOKHBIHI
xapaktep. TeM He MeHee 3To ObUla KapTHHA KIaCCUYeCKON PU3MKH, KOTopas u3yvaia
3HaKOMBIM Ham Makpomup. [lojokeHue KOpeHHBIM 00pa3oM H3MEHWIIOCh, KOT/a
YYEHBIC MEPENUI K MCCIEAOBAHHUIO MPOIIECCOB B MUKPOMHPE. 37€Ch X OXKHUIAIU
HOBBIE HEOOBIUAWHBIE OTKPBITHUS U SBJICHUS.

2.3.PEBOJIIOLINA B ECTECTBO3SHAHUU 1 CMEHA TTPEXKHEN KAPTUHBI MUPA

B koHle mponuioro ¥ Hayaje HBIHEIIHEr0 BeKa B €CTECTBO3HAHMM ObLIU
ClenaHbl KpyMHEUIINe OTKPBITUSA, KOTOPhIE KOPEHHBIM OOpa30oM HM3MEHWIM Hallu
MPEJCTaBICHUS] O KapTuHE Mupa. lIpexae Bcero 3TO OTKPBITHS, CBSI3aHHBIE CO
CTPOEHUEM BEULIECTBA, U OTKPBITUS B3AUMOCBS3M BEIIECTBA U dHEpruu. Ecnu panbiie
MOCJIEHUMU HEICIMMBbIMU YaCTUI[AMU MAaTEpUU, CBOCOOPA3ZHBIMU KUPIUUYMUKAMU, U3
KOTOPBIX COCTOUT MPHUPOJA, CUYUTAIHNCH aTOMBI, TO B KOHIIE MPOIUIOr0 BeKa OBLIN
OTKPBITHI JJIEKTPOHBI, BXOSIINE B cOCTaB aToMoB. [lo3nHee OBLJIO YCTaHOBJIEHO
CTPOCHHUE SJIep aTOMOB, COCTOSIIIUX U3 MPOTOHOB (IOJOXKHUTEIHHO 3apsSXKEHHBIX
YaCTHIl) U HEUTPOHOB (JIMIIIEHHBIX 3apsiga 4acTHI).

CornacHo mnepBOM MOJEIM aToOMa, IOCTPOCHHOW AaHIVIMICKUM YUYEHbBIM
OpuectoM Pesepdopaom (1871-1937), aroM yriogo0J1siicss MUHUATIOPHOM COJTHEUHOU
CUCTEME, B KOTOPOW BOKpPYT siipa BpalllalOTCS A3JEKTPOHBI. Takasi cuctema Oblia,
OJIHAKO, HEYCTOMYMBOM: BpallalOlIUeCs AIEKTPOHBI, TEPSISI CBOIO SHEPIUIO, B KOHIIE
KOHIIOB JIOJDKHBI OBLIX yNacTh Ha sS7po0. Ho OnbIT OKa3bIBaeT, UTO aTOMBI SIBIISIIOTCS
BEChMa YCTOMYMBBIMU OOPA30BaHUSMM U ISl UX pa3pylICHUsI TPEOYIOTCS OTPOMHBIE
CWibl. B CBSI3M € ATUM NPEXHSAS MOJEIb CTPOEHUSI aroMa ObUla 3HAYUTEIHLHO
YCOBEPIIIEHCTBOBAaHA BbIAAOIIUMCS aarckuM (usnkom Humabcom Bbopom (1885-
1962), KOTOpBIM MPEANONOKUI, YTO TMPH BpalleHUH IO TaK Ha3bIBAEMbIM
CTAallMOHAPHBIM OpPOUTaM »BJEKTPOHbI HE U3Iy4aloT »3Hepruto. Takas sHeprus
U3JIy4aeTcs WIM TMOTJIONIAETCS B BUJE KBAaHTA, WIM MOPLUU SHEPrUU, TOJIBKO MpHU



Mepexo/ie JIEKTPOHA C OJJHOM OpOUTHI HA JPYTYIO.

3HAYUTENBPHO M3MEHWINCh TakXke B3IsAabl Ha »sHepruto. Ecnu pasblie
OPEANOIarajioch, YTO HHEPrusl U3JIYy4aeTCs HENPEPhIBHO, TO  TIIATEIbHO
MOCTABJICHHBIE SKCIEPUMEHTHI yOeaunu (U3UKOB, YTO OHA MOXKET HCIyCKaThCs
oTnenbHBIMU  KBaHTamMu. (OO0 3TOM CBHUIETEILCTBYET, HAmpuMep, SIBICHHE
doTodrddekTa, Korjaa KBaHTHl PHEPTHU BHUIUMOIO CBETAa BBI3BIBAIOT AJICKTPUUYCCKHIMA
TOK. JTO SIBJICHUE, KaK U3BECTHO, HCIOJb3YeTCS B (DOTOAPKCIIOHOMETPAX, KOTOPHIMU
MOJIB3YIOTCS B (poTorpadum 1715 onpeeieHusI BBIICPKKA MTPU IKCITO3UIIHH.

B 30-e roger XX B. ObUIO CHEIAHO JIPYTO€ BAXKHEHIIEE OTKPBITUE, KOTOPOE
MI0KA3aJI0, YTO AJIEMEHTAPHbIC YACTUIIbI BEIIECTBA, HAPUMED, AIEKTPOHBI 00J1a1al0T
HE TOJIbKO KOPMYCKYJISIPHBIMH, HO M BOJHOBBIMU CBONCTBamMHu. Takum ImyTeM OBLIO
JIOKA3aHO SKCIIEPUMEHTAIbHO, YTO MEXAY BEIIECTBOM M IIOJEM HE CYIIECTBYET
HEMPOXOJUMOW TpaHULIBl: B ONPEACIICHHBIX YCIOBHUSAX JJIEMEHTAPHBIC YaCTHUILIbI
BEIlECTBA OOHAPYKWUBAIOT BOJIHOBBIE CBOMCTBA, a 4YaCTHIBI TOJS - CBOWCTBA
KOPIIYCKYJl. DTO SBJICHUE TMOJYyYWIO Ha3BaHUWE Ayaliu3Ma BOJIHBI M YaCTHIIbI -
NPE/ICTABICHNE, KOTOPOE HUKAK HE YKIAABIBAJIOCh B PaMKH OOBIYHOTO 3/PaBOTO
cMmbicia. [Jo aToro ¢pu3uKu npuaepKUBaIUCh yOEKIEHUS, YTO BEIIECTBO, COCTOSIIIEE
U3  pa3HOOOpa3HBIX  MATEpUAIbHBIX  YaCTHUI[, MOXET  00JajaTh  JIUIIb
KOPIIYCKYJIIDHBIMA CBOMCTBaMHU, a DHEPTHsl IMOJS- BOJHOBBIMU CBONCTBAaMH.
CoenuHeHune B OJJHOM OOBEKTE KOPITYCKYJISIPHBIX U BOJHOBBIX CBOWCTB COBEPIIECHHO
uckimovasiocb. Ho 1oj  [aBiI€HHEM  HEONMPOBEPKUMBIX  HKCIEPHUMEHTAIBbHBIX
pEe3yIbTATOB  YYCHBIE BBIHYXKJIEHBI OBUIM TPU3HATH, YTO MHUKPOYACTHIIHI
OJIHOBPEMEHHO 00J1a/1at0T KaK CBOMCTBAMU KOPITYCKYJI, TaK U BOJIH.

B 1925-1927 r. ans oOBsICHEHHs] TPOILIECCOB, MNPOUCXOIAIIUX B MHPE
MeNbUallliuX YacTHUIl MAaTepUM - MUKPOMUpE, OblIa CO3/1aHa HOBasi BOJHOBAs, WJIU
KBaHTOBasg MexaHuka. [locnegHee Ha3BaHME M yTBEPAWIOCH 3a HOBOW HAyKOM.
BriocneacTBur BO3HUKIM M Pa3HOOOpa3HbIE JPYrue KBAaHTOBBIE TEOPUHU: KBAHTOBAS
AJIEKTPOJAMHAMUKA, TEOPHUSl JIEMEHTAPHBIX YACTUIl U APYTHE, KOTOPBIE HCCIEAYIOT
3aKOHOMEPHOCTH JBUKEHUSI MUKPOMHUPA.

Hpyras (yHnameHTanbHas TeOpUs COBPEMEHHOM (u3uku - Teopus
OTHOCUTEIHHOCTH, B KOPHE U3MEHUBIIIAsI HAYYHBIC MPEICTABICHUS O MPOCTPAHCTBE U
BpeMEeHM. B crenuanbHOM TEOpPUM OTHOCUTEIBHOCTH IOJMYYWI JaJbHEWIIEee
OPUMEHEHUE YCTAHOBJIIEHHBIN emie [anuwieeM NOPUHIUI OTHOCUTEIBHOCTH B
MEXaHW4YeCKoM JBIKEHUU. COTjlacHO 3TOMY MPUHIUITY, BO BCEX HHEPIHAIbHBIX
CUCTEMAX, T.€. CHUCTEMax OTCYETa, [JBWXYIIUXCSA JPYyr OTHOCUTEIIBHO Jpyra
PaBHOMEPHO U NPSAMOJMHENHHO, BCE MEXAHUYECKUE TPOLIECChl MPOUCXOAT
OJIMHAKOBBIM 00pa3oM, M MOITOMY HMX 3aKOHbl MMEIOT KOBAPUAHTHYIO, WU Ty K€
caMyro MartemMatuueckytro (opmy. HabGmromaTrenu B Takux cHCTEMax HE 3aMETST
HUKAKOW pa3HUIIbI B MPOTEKAaHUM MEXAHUYECKUX SIBJICHUN. B mampHEWmeM npuHIMIT
OTHOCUTENBHOCTH OB HUCIIOJIb30BAaH M JJISi  ONHCAHMS  BJIEKTPOMArHUTHBIX
npoueccoB. TouHee roBops, caMa crieliaibHasi TEOpHUsi OTHOCUTEIBLHOCTH MOSIBUIIACH
B CBSI3M C PEOJOJICHUEM TPYAHOCTEMN, BOZHUKIINX B 3TOU TEOPHH.

BaxxHblli METOMOJIOTUYECKUN YPOK, KOTOPHIN OB MOJYyYEH U3 CIENHaTbHON
TEOPUU OTHOCUTEIHOCTH, COCTOUT B TOM, UTO OHA BIIEPBBIE SICHO MOKA3ajia, YTO BCE
JBIDKCHUS, TPOUCXOASAIIME B MPUPOAE, HUMEIOT OTHOCUTEIBHBIN XapakTep. ITO



03HAyaeT, 4TO B MPUPOJIC HE CYIIECTBYET HUKAKON aOCOMIOTHON CUCTEMBI OTCUETA U,
CJIeIOBAaTENbHO, AOCOJIOTHOTO JIBMDKCHMsS, KOTOpBIE JOMyCKajJia HBIOTOHOBCKAsS
MEXaHHKa.

Eme Oonee paaukaibHble U3MEHEHHUS B YUYCHHH O MPOCTPAHCTBE U BPEMEHU
MPOU30LUIM B CBS3U C CO3JaHUEM OOIIEH TEOpUU OTHOCHUTEIBHOCTH, KOTOPYIO
HEPEAKO HA3bIBAIOT HOBOM TEOPUEW TATOTCHUS, NMPUHIHUNHAAIBHO OTJIUYHOM OT
KJIACCUYECKOM HBIOTOHOBCKOM TEOpUU. ITa TEOpUA BIIEPBBIE SICHO MU YETKO
YCTAaHOBWJIA CBSI3b MEXJYy CBOWCTBAMHM JABMKYIIHUXCS MATEPHAIBHBIX TE€I WU HUX
MIPOCTPAHCTBEHHO-BPEMEHHON MeETpHKoil. TeopeTudeckue BBIBOJALI W3 HEE ObLIM
AKCTIIEPUMEHTAJIBHO TOJTBEPIKICHBI BO BpeMsi HAOJFOJCHUs] COJIHEUHOT'O 3aTMEHHUSI.
CornacHo TmpelCKa3aHUsIM TEOPUH, JIyd CBETA, UAYUIMA OT JAJE€KOM 3BE3Ibl U
npoxoasamuii BOnu3u CoJiHIla, JOKEH OTKIOHUTHCS OT CBOErO MPSMOJIUHEHMHOTO
yTH U UCKPUBHUTHLCS, YTO U OBLIO TOATBEPXKACHO HabmoaeHusIMU. bosee moapoOHo
3THU BOIPOCHI MBI PACCMOTPHUM B CIEIYIOIIEN I1aBe. 3AECh K€ TOCTATOYHO OTMETHUTb,
YTO 00IIasi TEOpUsI OTHOCUTEIHLHOCTH MOKa3ana rIyOOKYIO CBSI3b MEXAY JBUKECHUEM
MaTepUaIbHBIX TEJ, a MMEHHO TATOTCHIOIIMX MacC M CTPYKTYpOl (HHU3NUECKOTO
MIPOCTPAHCTBA - BPEMEHHU.

HayuHo-TexHuyeckass  pEeBOJIOLMS,  Pa3BEpHYBIIAsACS B MOCJIEIHUE
JECSITUIIETHSI, BHECIIA MHOI'O HOBOT'O B HAIlIA MPEACTABICHUS O €CTECTBEHHO-HAYYHOMN
KapTUHE MHpa. BO3HUKHOBEHHWE CHUCTEMHOIO, IMOJIXOJa MO3BOJIMJIO B3IJISIHYTh Ha
OKpYXXalolllMi HAC MHpP Kak eJuHOE, LEeJIOCTHOE oO0pa3oBaHHUE, COCTOsIIEe U3
OTPOMHOTO MHOKECTBa B3aMMOJICUCTBYIOIIUX ApYyr ¢ Jpyrom cucteM. C apyroif
CTOPOHBI, TOSIBJICHUE TAKOTO MEXIUCIMUIIIMHAPHOTO HaIpPAaBJICHUS HCCIIEeIOBaHUM,
KaK CMHEPreTHKa, WIM YYEHHE O CAMOOPraHMU3allMH, Jal0 BO3MOXKHOCTh, HE TOJBKO
PacCKpbITh BHYTPEHHUE MEXAHU3Mbl BCEX 3JBOJIOLMOHHBIX MPOILECCOB, KOTOPHIE
MPOUCXOIAT B MPUPOJE, HO U MPEACTABUTHh BECh MUP KaK MUP CAMOOPTaHU3YIOIINXCS
MPOLECCOB. 3aciiyra CUHEPreTUKA COCTOUT IPEXKJE BCETO B TOM, YTO OHA BIIEPBHIC
MoKasajia, 4TO MPOLIECCHl CaMOOPraHMU3alMy MOTYT HPOUCXOAUTH B IMPOCTEUIINX
CHCTEMAX HEOPraHWYECKOM IPUPOAbI, €CIM U1 3TOTO HMMEKTCS ONPENCICHHbIC
yCIOBHUS (OTKPBITOCTh CHCTEMBI M €€ HEPaBHOBECHOCTH, JIOCTATOYHOE YJaJeHHUE OT
TOYKM PaBHOBECUSI M HEKOTOpble Jpyrue). Yem croxkHee cuctema, Tem Ooree
BBICOKUY YPOBEHb UMEIOT B HUX MPOIIECCHI camoopranu3anuu. Tak, yxxe Ha mpeaouo-
JIOTUYECKOM YPOBHE BO3HUKAIOT aBTONOAITUYECKUE IMPOLECCHI, T.€. MPOLECCHI
CaMOOOHOBJICHUSI, KOTOpbIE B  JKHUBBIX CHCTEMaxX BBICTYNAalOT B  BHUJIE
B3aMMOCBA3aHHBIX  IPOLECCOB  AaCCUMWISIIUM W JUCCUMWISUMM. [1aBHOE
NOCTH)KCHUE CUHEPreTUKA W BO3HHUKIIEM HA €€ OCHOBE HOBOW KOHLEHIUH
CaMOOpraHU3allMy COCTOUT B TOM, UTO OHHU IMOMOTAIOT B3TJIAHYTh Ha MPUPOJY KaK Ha
MHP, HAXOISIIIUICS B MPOLIECCE HENPECTAHHOW 3BOJIFOLIMU U PA3BUTHSL.

B kKakoM  OTHONICEHWH  CHHEPreTUYECKHUA  TOAXOJ  HAXOAUTCA K
ob1ecucTeMHOMY ?

[Ipexxne Bcero mMOAUEPKHEM, YTO JBa JTUX IMOAXOJAa HE HCKIIOYAKT, a
HaoOopot. IlpeanonararoT U JONOJNHSIOT ApYr apyra. JlelcTBUTENbHO, KOTrna
paccMaTpHBalOT MHOKECTBO KaKHUX-THOO OOBEKTOB KaK CHCTEMY, TO OOpaIiaroT
BHUMAaHME HA UX B3aMMOCBSI3b, B3AUMOJICHICTBUE U 1IEJIOCTHOCTb.

CuHepreTudeckuil MOJAXOJ OPUEHTHPYETCS Ha MCCICIOBAHUE MPOLIECCOB



M3MEHEHHSI M pa3BuTusa cucreM. OH HM3y4yaeT MpPOLECCHl BO3HUKHOBEHUS U
(opMHUpOBaHUS HOBBIX CHCTEM B IIpOlLIECCE CaMOOpraHuzanuu. Yem cioxxHee
IIPOTEKAIOT JTU IPOLECCHl B PA3JIMYHBIX CUCTEMAX, TEM BBILIE HAXOIATCA TaKUE
CUCTEMbl Ha DBOJIOLMOHHOM JieCTHULE. TakuMm 00pa3oM, HBOJIOLUS CHCTEM
HaIpsAAMYIO CBA3aHA ¢ MEXaHW3MaMM camoopraHusanuu. MccienoBanue KOHKPETHBIX
MEXaHU3MOB CAMOOPraHU3alMi U OCHOBAaHHOW HAa HEW HBOJIFOLIMM COCTABIIAET 3a1a4dy
KOHKpETHbIX HayK. CHHepreTvka ke BbISBISECT U (POPMYJIHPYET OOIIME MPUHIUIIBI
CaMOOpraHu3aluy JIOObIX CHCTEM H B 3TOM OTHOLIEHMHM OHAa AaHAJIOIMYHA
CUCTEMHOMY METOAY, KOTOPBIN paccMaTpuBaeT o0rmue MIPUHIUIIBI
(GYHKIIMOHUPOBAHMSI, PA3BUTHS M CTPOCHUS JIIOOBIX cUCTEM. B 11€510M ke CUCTeMHbIN
MOAX0 uMeeT Oojee OOMMA W IMIMUPOKHM XapakTep, IOCKOJIbKY Hapsay ¢
JVHAMUYECKAMM, DPa3BUBAIOIIMMUCA CHCTEMAMHU pPacCMaTPUBAET TAaKKE CHUCTEMBI
CTaTUYECKUE.

OTH HOBBIE MHMPOBO33PEHYECKHE MOAXOAbl K HCCIEIOBAHUIO €CTECTBEHHO-
HAy4YHOM KapTHUHbI MHpA OKa3aJIM 3HAYNUTEIIBHOE BIWSHUE KaK Ha KOHKPETHBIN
XapakTep MO3HAHUSA B OTIEIBbHBIX OTPACISAX €CTECTBO3HAHHUS, TAK U HA MOHUMAHUE
OPUPOJBl HAYYHBIX PEBOJIOLMNA B €CTECTBO3HAHMM. A B€Ib HMEHHO C
PEBOJIIOLIMOHHBIMA  MIPEOOPA30BAaHUSIMA B E€CTECTBO3HAHUU CBSI3aHO W3MEHEHUE
MIPEJICTABIICHUM O KAPTUHE MTPUPOBI.

B wnaubonpiieit mepe H3MEHEHUSI B XapaKTepe KOHKPETHOTO MMO3HAHUS
KOCHYJIMCh HayK, M3y4YalollUX JKUBYH Npupoay. Ilepexom OT KIETOYHOIO YpPOBHS
HCCIIEIOBAHNUS K MOJIEKYJSIPHOMY O3HAMEHOBAJICS KPYHHEHUIUMMH OTKPBITHUSMH B
OMOJIOTUH, CBSI3AHHBIMU C PACIIU(PPOBKONM TEHETHYECKOro KoAa, MEePecMOTPOM
NPEKHUX B3IJAI0OB HAa DBOJIIOLUIO YKUBBIX OpPraHU3MOB, YTOUHEHUEM CTapbIX M
ITOSIBJICHUEM HOBBIX TMIIOTE3 IPOUCXOKICHHS KU3HM M MHOroro apyroro. Takou
IIEPEXO0J] CTajl BO3MOXEH B PE3yJIbTAaTE B3aUMOJECUCTBHS PA3JIMYHBIX €CTECTBEHHBIX
HAyK, IIMPOKOTO HUCIOJIb30BAaHUS B OMOJIOTUM TOYHBIX METOJOB (DM3UKU, XUMHH,
MH(POPMATUKU U BBIUUCIUTEIIBHON TEXHUKHU.

B cBOI0 ouepenp KUBbIE CUCTEMBI MOCIYXWIHM UIsi XUMHM TOM INPUPOIHOU
nabopaTopuel, OMNBIT KOTOPOM YYEHbIE CTPEMIIUCh BOIUIOTUTH B  CBOHUX
VCCIIEOBAHUAX TI0 CUHTE3Y CIIOXKHBIX COoenuHEeHUU. [lo-BUIMMOMyYy, B HEMEHBIIEH
CTETMEHH yYEHHUS M TMPHUHIMIBI OMOJIOTMU OKa3alu CBOE BO3ACHCTBHE Ha (PU3HKY.
JIEUCTBUTENBHO, KaK Mbl IOKaXEM B NOCIEAYIOIIMX IJaBaX, MNPEACTAaBICHUE O
3aKPBITBIX CHCTEMAaX W HUX DBOJIOLMH B CTOPOHY Oecropslika W pa3pylIeHUs
HaxXOAWJIOCh B SIBHOM IPOTUBOPEYMH C HBOJIOLMOHHOW Teopuen /lapBuHa, KOoTOpas
NOKa3plBajga, 4TO B >KUBOM IPUPOJE IPOUCXOIAAT BO3HUKHOBEHUE HOBBIX BHUIOB
pacTeHUil U >KMUBOTHBIX, MX COBEPIICHCTBOBAHWE W ajanTauus K okpy-xkalOmeit
cpeae. OTO NOpoTUBOpeYHEe OBUIO pa3pemieHo  Ojaroaaps BO3HUKHOBEHUIO
HEPaBHOBECHON TEPMOJAMHAMUKH, OMHPAIONICHCS HAa HOBbIE (PYH/IaMEHTAIbHBIC
MOHSTHUSL OTKPBITBIX CUCTEM U MIPUHITUI HEOOPATUMOCTH.

BoiaBrkeHre Ha nepeaHuil Kpail eCTeCTBO3HAHUSI OMOJOTUYECKUX MpodiieM, a
Takke ocobasi ceruguKa KUBBIX CUCTEM JaJIH MOBOJ LIETIOMY DSy YUEHBIX 3asiBUTh
O CMEHE JIHJiepa COBPEMEHHOI'O €CTeCTBO3HaHMs. Eciau paHblie TakuMm OecCrOpHbIM
JUAEPOM cuuTanach (U3MKa, TO TEEepPh B TAKOM KauyecTBE Bce OOJbIIE BHICTYHAET
ouosorus. OCHOBOM YCTpPOMCTBAa OKPY)KAIOIIETO MHpa TEMepb NPHU3HACTCS HE



MEXaHU3M W MalluHa, a XUBOM opranu3sM. OAHaAKO MHOTOYMCIIEHHBIE NMPOTUBHUKH
TAKOTO B3rJIsia He 0e3 OCHOBaHUS 3asBISIOT, YTO IMOCKOJBKY HBOM OpraHu3M
COCTOWUT M3 TEX K€ MOJIEKYJ, aTOMOB, 3JIEMEHTAapHBIX YaCTHIl U KBapKOB, TO IIO-
NPEKHEMY JUAEPOM €CTECTBO3HAHUSA JOJIKHA OCTaBaThCs (hU3HKA.

[To-BuamMoOMy, BOIIPOC O JIMIEPCTBE B ECTECTBO3HAHNUHU 3aBUCUT OT MHOKECTBA
pa3zHoO0pa3HbIX (HAKTOPOB, CPEAM KOTOPHIX PELIAIOIIYI0 pPOJIb UTParOT 3HA4YeHHE
JUIVPYIONMIEH HayKu sl OOIIeCTBa, TOYHOCTh, pPa3pabOTaHHOCTh W OOIIHOCTH
METO/ZIOB €€ HCCIEJOBaHUsA, BO3MOXHOCTb HMX IPUMEHEHUS B JIPYTUX HayKax.
HecoMHEHHO, 0JJTHAKO, YTO CaMbIMHU BIIEUYATISIOIIHUMH JIJII COBPEMEHHUKOB SIBJISIIOTCS
HamOoJIee KPyIHbIE OTKPBITHUS, CICJIaHHbIE B TUAUPYIOIICH HAyKe, U MEPCIICKTUBBI €€
nanbHeimero pa3BuTus. C 3TOM TOYKM 3peHUs] OMOJIOTHSI BTOPOM MOJIOBUHBI XX
CTOJIETHSI MOKET pacCMaTpUBATHCA KakK JIUACP COBPEMEHHOI'O €CTECTBO3HAHUS, MO0
UMEHHO B €€ paMKax ObUIH clieJIaHbl HauOoJiee PEBOIIOIIMOHHBIC OTKPBITHS.

['oBopss 0 peBomOIUSAX B E€CTECTBO3HAHMHU, CJEAYET B TMEPBYIO OuYepelb
OTKa3aThCsl OT HAMBHBIX M NPEAB3ATHIX IPEACTABICHHN O HUX, KaK MpOLEccax,
CBS3aHHBIX C JIMKBUJALMEH IPEXHEro 3HaHUS, C OTKa30M OT IIPEEMCTBEHHOCTH B
Pa3BUTUM HAyKHM M TIPEXKJE BCETO pPAHEE HAKOIUIEHHONO W IPOBEPEHHOIO
AMIIMPUYECKOro Marepuana. Takoi OTKa3 Kacaercs TIJIaBHBIM 00pa3oM MPEeXHUX
TUIIOTE3 M TEOpui, KOTOpble OKa3ajdlChb HECHOCOOHBIMU OOBSACHUTH BHOBb
yCTaHOBJICHHbIE (DaKThl HAOIIOACHUHN U pe3yIbTaThl SKCIIEPUMEHTOB.

PeBomtonioHHbIe TTpeoOpa3oBaHUs B €CTECTBO3HAHWU O3HAYAIOT KOPEHHBIE,
KAUECTBEHHbIE M3MEHEHHS B KOHIIENTYaJbHOM COAEP)KaHUHM €ro TEOpUW, YUYEHUH U
HAay4YHBIX JUCHUIUIMH. Pa3BUTHE HAyKW OTHIOAb HE CBOJMUTCS K MPOCTOMY
HAaKOIUICHUI0O W Jaxe o0000meHn0 (akrtoB, T. €. K TOMY, 4YTO Ha3bIBaIOT
KyYMYJISITUBHBIM TponieccoM. DakThl Bcerga crpeMarcs OOBSCHUTh C IMOMOIIBIO
runote3 u Teopuid. Cpenu HUX B KaXKIbIA OINPENEICHHBIA IMEPHOJ BbIIBUIACTCS
HauOoJiee oOmIast win GyHAaMeHTalbHAas TEOPHUsl, KOTOpas CIY>KUT MapagurMou, Uiu
oOpa3uioM Juisi  OOBsicHEHUs (AKTOB M3BECTHBIX M IpeJcKa3aHusi (HaKToB
HEU3BECTHBIX. TakoW mapagurMon B CBOE BPEMS CIIYKWJIA TEOPUS IBUKECHUS 3€MHBIX
U HeOEeCHBIX Tes, MocTpoeHHass HBIOTOHOM, MOCKOJIBKY Ha HEe OMHUPAIUCh BCE
y4€HblE, M3y4YaBIIME KOHKPETHbIE MEXaHMYECKHE IMpolecchl. TOYHO Tak ke Bce
UCCIEAOBATENN, HW3Y4YaBIUME  DJIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHE U
PaAMOBOJIHOBBIE IIPOLIECCHI, OCHOBBIBAJIIMCH HA MAPaJUrMe 3JIEKTPOMArHUTHOU
Teopuu, kotopyro nocrpous [1.K. Makcsen.

[lonaTne mapagurMel, KOTOpOE BBEN aMepukaHCkuM yueHbld Tomac Kyn
(1922-1996) s aHanm3a HAy4YHBIX PEBOJIONUI, IMOMYEPKUBAET BAXKHYIO UX
0COOEHHOCTh-CMEHY TMPEKHEH MapagurMbl HOBOM, Mepexoj K Oojee oOmed u
IyOOKOM TEOpUHU UCCeAyeMbIX TpoiieccoB. OaHAKO OH OcTaBui 0€3 0ObICHEHUS U
aHaJiM3a Bompoc o (OpMHUPOBAaHUU caMoOW mapaaurmbl. [lo ero MHEHHIO, pa3BUTHE
HayKH MOKHO pa3/IeJIuTh Ha JIBa dTana:

* HOPMaJIbHBIN, KOT/1a YUYE€HbIE 3aHATHl IPUMEHEHUEM MMAPATUTMbl K PEIICHUIO
KOHKPETHBIX MpPO0JIEM YacTHOIO, CHEUUAIBHOrO Xapakrepa (TaKk Ha3bIBAEMbIX
rOJIOBOJIOMOK),

* DKCTPAOPAMHAPHBIM, CBSI3aHHBIM C MOMCKOM HOBOM mapaaurMsbl. [Ipu Takom
MOAXOAE€ HOBas MapagurMa OKa3blBA€TCS HUKAK HE CBSA3aHHOM C MPEKHUMHU



UCCJEAOBAHUSIMU U TO3TOMY €€ BO3HMKHOBEHHE OCTaeTCs HEOObsICHEHHOH. B
JIEHUCTBUTENBLHOCTH K€, KaK BUJHO U3 MPUMEPOB aHOMAIbHBIX (DAaKTOB, T. €. (DaKTOB,
IIPOTUBOPEYAILMX IIapaJurMe, IIPOLECC aHalu3a, KPUTUYECKOIO OCMBICICHUSA U
OLIEHKM CYUIECTBYIOIIEH MMApaJurMbl NPOUCXOAUT YK€ HaA CTAAMM HOPMaJIbHOU
Hayku. [losTomy pe3koe u TeM Oosee abCOMOTHOE MPOTHUBONOCTABIEHNE YKa3aHHBIX
ATAliOB pPAa3BUTUS HAyKH - COBEPIIEHHO HEOOOCHOBAaHHO, M OHO BCTPETHIIO
yOeIUTEeNbHYI0 KPUTHUKY CO CTOPOHBI MHOTHX BUHBIX YUCHBIX.

OCHOBHbIE MMOHATUSI U TEPMUHBI
AOCOIIOTHOE MPOCTPAHCTBO | AKCHOMAaTHYECKUM METO]T
ATtom I'nmoresa
I'paBuTanus JlaneHONEHCTBUE
3aKOHBI MEXaHHUKH KBaHT 3HEprUN
Koopaunatel KonnuecTBeHHBIN METONI
MexaHuus3m MexanucTuyeckas KapTuHa MUpa
MeToa NpUHIIUIIOB HarypanbHas ¢punocodus
CummeTpus CkopocTh
CocrostHne DJIEKTpOMarHuTHasi KApTHHA MUpa
DKCIIEPUMEHTAIbHBI METO/T
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[ToxymaiiTe 1 OTBETHTE

Uro npeacTaBisieT co0oil kapTuHa Mupa’?
Kakast Teopust JIeXKUT B OCHOBE MEXaHUCTUYECKOM KapTUHBI MUpa?



UTOo HOBOro BHOCUT MEXAaHUCTHYECKasl KapTHUHA B MOHMMAaHUE U OOBSICHEHHE
npupoabl? B ueM COCTOSIT MPEeMMyIIECTBA U HEJIOCTATKU MEXaHUCTUYECKOW KapTHUHBI
mupa?

Kakast cBsi3b CylIeCTBYET MEXIY MEXAHUIIM3MOM W MeTapu3NUYEeCKUM
CIIOCOOOM MBIIIIJICHUS ?

Kaxkoii HOBBII BKJ1aJ B KAPTUHY MUPA BHOCHUT JIEKTPOMAarHuTHas Teopus?

B dem cocTosT 0COGEHHOCTH PEBOJIOIMHU €CTECTBO3HaHUA B KoHIe XIX -
Havasie XX BB.?

B yeM n3MeHuIMCh B3TIIsAbI HA IPUPOAY B CBA3U C UCCIEN0BAHUEM IIPOLIECCOB
B MUKpPOMHUPE?

Kak w3MeHWIMCh HaydHbIE TPEJCTABICHUS O MHUPE TOCIE BO3HUKHOBECHUS
Hay4YHO-TEXHUYECKON PEBOITIOLIUN?

B uem 3akiroyaeTcs CUCTEMHBIN B3IUISIT HA MUP?

Uto Ha3BIBAIOT MAPAAUTMON B HAYKE?

ObocHyiiTe, B 4eM 3aKJIIOYAIOTCS CUJIbHBIC U ClIa0ble CTOPOHBI KOHIEHIHH T.
Kyna.



I''TABA 3. KOHUOEIIIWA OTHOCUTEJIbBHOCTHU ITPOCTPAHCTBA —
BPEMEHN

B MexanucTtudeckol KapTMHE MHpA TOHATUS MPOCTPAHCTBA M BPEMEHHU
paccMaTpUBaJINCh BHE CBSI3M W OC30THOCHUTEIHLHO K CBOWCTBAM JBIDKYIICHCS
maTtepuu. [IpocTpaHCTBO B HEM BBHICTYHAET B BUE CBOCOOPA3HOTO BMECTHIIMINA IS
JOBWOKYIIUXCS TeJ, a BpPeMs - HUKAK HE YUYWUTHIBAET pEajbHbIE W3MEHEHHS,
MPOUCXOAIINE C HUMH, U TIO3TOMY BBICTYIIAE€T MIPOCTO KaK IMapameTp, 3HaK KOTOPOTo
MOXHO MEHSTh Ha OOpaTHbIM. WMHBIMH CclOBaMH, B MEXaHHUKE paccMaTPHUBAIOTCS
JUIIb 00paTUMbIE MPOIIECCHI, YTO 3HAUUTEIHHO YIIPOIAET JECHCTBUTEIHHOCTD.

Jpyroii HeTOCTaTOK 3TOM KapTHUHBI COCTOUT B TOM, UTO B HEM MPOCTPAHCTBO U
BpeMsi Kak (pOpMBI CyIIECTBOBAHUSI MATEPUU HU3YUYaAIOTCS OTIEIHLHO U 000COOJICHHO,
BCIIEJICTBME YEr0 MX CBS3b OCTAE€TCS HEBBISBICHHOW. COBpeMEHHas KOHILEHIUs
(bU3MYECKOro MPOCTPAHCTBA - BPEMEHHU 3HAUUTEIbHO 000TraTuIa HAlllM €CTeCTBEHHO-
Hay4YHbBIC TPEICTABICHUS, KOTOPHIE CTaNHM ONMKE K JNEUCTBUTEIHLHOCTH. [lodTomy
3HAKOMCTBO C HUMH Mbl HAUHEM C TEOPUH MPOCTPAHCTBA - BPEMEHU B TOM BHUJE, KaK
OHA MpeJcTaBlieHa B coBpeMeHHOM (usuke. [IpeaBaputenbHO, 0OAHAKO, HATTOMHUM
HEKOTOPBIE MOJ0KEHUS, OTHOCSIIMECS K KJIaCCUUYEeCKOW MexaHuke [ anumnes

3.1. ITPUHIUIT OTHOCUTEJIBHOCTH B KJIACCUYECKOI MEXAHUKE

BnepBeie 3TOT mpuHIMN OBLT ycTaHOBNEH [ammimeeM, HO OKOHYATEIBHYIO
bopMyTHPOBKY TOJYYHJI JIUIIb B MexaHuke HpioTona. [[ns ero moHumMaHus Ham
notpe0dyercsi BBECTU IOHSTHE CHUCTEMbl OTCYeTa, Win KoopauHaT. Kak u3BecTHO,
MTOJIOKEHUE JBIKYLIEroCsl Teiaa B KAXKAbIM MOMEHT BPEMEHM OIIPEIEIAETCS 10
OTHOILIEHUIO K HEKOTOPOMY APYTrOMY TENy, KOTOPOE HA3bIBAECTCS CUCTEMOW OTCYETA.
C »oTuM TeNOM CBfi3aHA COOTBETCTBYIOIIAS CHUCTEMAa KOOpAHMHAT, HaIlpuMep,
IIPUBBIYHAA HaM JIeKapToBa cucTeMa. Ha TmIockocTH JABMKEHHME Tena WU
MaTE€pUaIbHOM TOYKM ONpENENseTcs JABYyMs KOOpAMHATaMu: aOCLHCCOd X,
ITOKA3bIBAIOIIEH PACCTOSTHUE TOYKU OT Hayajla KOOPAUHAT O TOPU3OHTAIIBHON OCH, U
OpIMHATON Yy, W3MEPSIOIIEHM pPACCTOSHHE TOYKM OT Hayaja KOOpPAMHAT IO
BEPTHKAIbHOW OCHU. B mpocTpaHCTBE K 3TUM KOOpAHMHATaM [00aBISETCS TPEThS
KOOpAMHATA Z.

Cpenu cucrem oTcyeTra 0co00 BBIJCISIIOT MHEPIMAIbHBIE CUCTEMbI, KOTOpHIE
HaxoJATcs JIpyr OTHOCUTEIBHO Jpyra jJu00 B MOKOE, JMOO B PAaBHOMEPHOM U
MpsSMOJIMHEWHOM JBIbKeHHH. Ocobasi pojib MHEPIMAIbHBIX CHCTEM 3aKII0YaeTCs B
TOM, YTO JJI1 HUX BBIIIOJIHAETCS IIPUHIUII OTHOCUTEIBHOCTH.

[TpHHIIUIT OTHOCUTEIBHOCTH O3HAYACT, YTO BO BCEX MHEPIUATBHBIX
CHUCTEMaX BCE MEXaHWYCCKUE IPOLECChI IMPOUCXOMIT OIMHAKOBBIM
o0Opazom.




B Takmx cucreMax 3aKOHBI JBMKEHUS TEJl BBIPAKAIOTCI TOW K€ CaMOU
MaTeMaTU4YeCcKor (OpMOM, WM, KaK MPHUHSATO TOBOPUTH B HAyKE, OHU SIBIISAIOTCS
KOBAapUAHTHBIMU. JIeMCTBUTENHLHO, JIBa pa3HBIX HaOMIOAATeNsl, HAXOIAIIUXCA B
WHEPIUAIIBHBIX CUCTEMAaX, HE 3aMETAT B HUX HUKAKUX U3MCHEHUN.

3.2. CIIELIUAJIBHASI TEOPUSI OTHOCUTEJIBHOCTU U EE POJIb B HAYKE

Korzpa B ecrecTBO3HaHMM T'OCIIOICTBOBAJIa MEXAaHUCTUYECKAsd KApTUHA MUpa U
CYILLECTBOBAJIa TEH/ICHIIUSA CBOAUTH OOBSICHEHUE BCEX SIBICHUN MPHUPOBI K 3aKOHAM
MEXaHUKH, MPUHUUI OTHOCHUTEILHOCTH HE TMOJBEPrajici HHUKAKOMY COMHEHHIO.
[TonoxxeHne pe3Ko M3MEHUIIOCh, KOTJa (PU3UKU BIUIOTHYIO MPUCTYIUIN K U3YYECHUIO
AIIEKTPUYECKUX, MATHUTHBIX U ONTUYECKUX sIBICHUI. MakcBemu1 oObeAMHUI BCE ATH
SBJICHUSI B PAMKax €IUHOM AleKTpoMarHuTHOM Teopuu. C co3aaHMeM ATOUM Teopuu
UIsl (U3MKOB CTaja OYEBUJHOM HEIOCTATOYHOCTh KJIACCHYECKOW MEXaHUKU JJIs
ONMCAaHUS SBJIECHUN NpUPOABL. B CBSI3M C 3TUM €CTECTBEHHO BO3HHUK BOIIPOC:
BBIIIOJIHACTCS JIM IIPUHIIUII OTHOCUTENBHOCTH U JJISL DJIEKTPOMArHUTHBIX SIBJICHUM?

OnuckiBasi XOJ CBOUX PACCYXJIECHHH, CO3JAaTellb TEOPUH OTHOCUTEIBHOCTH
AnpOepT DWHINTEHH yKa3bIBa€T HA JIBa apryMEHTa, KOTOpPbIE CBUAETEIHCTBOBAIU B
[0JIb3Y BCEOOUTHOCTU MPUHIUIIA OTHOCUTEIBHOCTH.

* OTOT NPUHIMI C OOJIBIION TOYHOCTHIO BBINIOJHSAETCS B MEXAHUKE, U TOATOMY
MO>KHO OBLIO HaJIEATHCS, YTO OH OKa)KETCS MPAaBUIBHBIM U B AJIEKTPOIUHAMUKE.

* Ecinu nHepuumanbHble CUCTEMBI HEPABHOLICHHBI IS ONMCAHMS SBJICHHUU
OPUPOABI, TO Pa3syMHO IIPEANOJIOXKHUTb, YTO 3aKOHBI IPUPOJBI IIPOLIE BCETO
ONMCHIBAIOTCA JIMIIb B OJHOW HHEpPUMAIbHOW cucteme. Hampumep, B cucreme
OTCUETa, CBA3aHHOM C JBWXKYIIMMCS BaroHOM, MEXaHWYECKHE IPOLECCHI
ONUCHIBAINCH ObI CIIOKHEE, YEM B CHUCTEME, OTHECEHHOM K IKEJIEe3HOJOPOKHOMY
nosioTHy. Elte 6osnee nmokasareseH npuMep, €ciii pacCMaTPUBAETCS JBUKEHUE 3EMITH
BoKpyr ComnHua co ckopocThio 30 kuimoMmeTpoB B cekyHay. Eciu Obl mpuHIHI
OTHOCHUTEJILHOCTH B JaHHOM CJIy4ae HE BBIIOJHSIICA, TO 3aKOHBI JIBHJKCHHS Tell
3aBUCENH Obl OT HANpPABJICHUS] M NMPOCTPAHCTBEHHON opueHTHpoBKU 3emiun. Huuero
noJI00HOTO, T.. (PU3MUECKOW HEPABHOIICHHOCTH pPAa3jMYHBIX HAMpaBICHUM, He
oOHapyxeHo. OAHAKO 3[eCh BO3HUKAET KaXyLIasicsi HECOBMECTUMOCTb IMPHUHIIMIIA
OTHOCHUTEJILHOCTH € XOPOWIO YCTAHOBJICHHBIM IIPUHIMIIOM IIOCTOSIHCTBA CKOPOCTH
ceera B myctoTe (300 000 xm/c).

BozHukaer aunemma: oTka3 100 OT MPHUHIIUIIA TOCTOSIHCTBA CKOPOCTH CBETA,
au00 OT NPHUHLMIA OTHOCUTENBHOCTU. llepBbINl MpPUHIMI YCTAHOBIIEH HACTOJIBKO
TOYHO U OJHO3HAYHO, YTO OTKA3 OT HEro ObLI ObI IBHO HEONPABAAHHBIM U K TOMY K€
CBS3aH C YPE3MEPHBIM YCIOKHEHUEM OIMCAaHUA MPOUEccOoB npupoasl. He MeHbIne
TPYJHOCTH BO3HUKAIOT U MPU OTPULAHUU MPHUHIIMIIA OTHOCHUTEIBHOCTH B 00JacTu
AJIIEKTPOMATHUTHBIX MPOIECCOB.

OObpaTuMcsi K MBICIIEHHOMY JKcniepuMeHty. [Ipeamonoxum, 9To mo peiabcam
JBUKETCS JKEJIE3HOJOPOXKHBIA BaroH CO CKOPOCTBIO V, B HAIIPaBJICHUU JBHKCHHUS



KOTOPOTr0 TOCBHUIAETCSI CBETOBOM JIyd CO CKOpocThio ¢. IIpouecc pacnpoctpaneHus
CBETa, KaKk M JII0OOW (u3mMdeckuil MpoIecc, OMpEeAeNseTcs IO OTHOIIEHUIO K
HEKOTOpOM cucTeMe orcueTa. B Hamem mpumepe Takod CHUCTEMOM OyneT MOJIOTHO
noporu. CrpammBaercs, KakoBa 0yJIeT CKOPOCTh CBETa OTHOCUTEIBHO JIBHXKYIIIETOCS
BaroHa? JIerko mojicunTaTh, 4TO OHA paB-Ha W = C - V, T. €. pa3HOCTU CKOPOCTH CBETA
[0 OTHOUIEHHWID K IIOJOTHY JOPOTM M K BaroHy. BBIXOAWT, 4TO OHA MEHBIIE
INOCTOSIHHOT'O €€ 3HAYeHMs, a 3TO MNPOTUBOPEYUT NPUHUUIY OTHOCHTEIBHOCTH,
COTJIACHO KOTOpPOMY (PU3MYECKHE TPOIECChl MPOUCXOASAT OJIMHAKOBO BO BCEX
WHEPIUAIIBHBIX CUCTEMAX OTCUETA, KAKUMH SIBJISIFOTCA KEJIE€3HOAOPOKHOE MOJOTHO U
PAaBHOMEpPHO TMPSMOJUHEWHO JBIXKYIIUicS BarodH. OmHAKO 3TO MNPOTUBOpPEYHUE
ABJISIETCA KaXKYIIHUMCS, IOTOMY YTO HAa CaMOM JI€JIE CKOPOCTh CBETa HE 3aBUCHUT OT
TOTO, ABUKETCS JIN UICTOYHUK CBETA WJIM TOKOUTCH.
B neiicTBUTENRHOCTH, KaK IMOKa3aJl A. DUIITEHH:

3aKoH PaclpoCTpaHCHUA CBC€TAa W IIPUHOUII OTHOCHUTCIBbHOCTH
coBMeCTUMBI. M 3TO mOJIOKEHHUE COCTaBISACT OCHOBY CHCHH&HBHOﬁ
TCOPHUHU OTHOCHUTCIILHOCTH.

Kaxxymieecss npoTuBopedne MpUHIUIIA OTHOCUTENBHOCTH 3aKOHY IIOCTOSIHCTBA
CKOpPOCTH CBETa BO3HHMKAET IIOTOMY, YTO KIIACCHUYECKas MEXaHHKA, MO 3asBICHUIO
OWHIITENHA, ONUpaiach ""Ha IB€ HUYEM HE ONpPaBIaHHbIE TUIOTE3bI':

* IPOMEKYTOK BPEMEHHU MEXY JABYMsI COOBITHUSIMH HE 3aBUCUT OT COCTOSIHHS
JNBUKECHUS TEa OTCUETA,

* IIPOCTPAHCTBEHHOE PACCTOSHUE MEXKIY ABYMS TOYKAMH TBEPIOIO TeJla HE
3aBUCHUT OT COCTOSIHHUS JIBH)KEHUS TEJIA OTCUETA.

Hcexons u3 3THX, KaXYyIIUXCS BIOJHE OYEBUIAHBIMM, TMIIOTE3 KIIACCHYECKAs
MEXaHUKa MOJYAJIMBO NPU3HABAJA, YTO BEJIWYUHBI IPOMEKYTKA BPEMEHU H
paccTOsSHUS UMEIOT aOCOTIOTHBIE 3HAYEHMUS], T. €. HE 3aBUCAT OT COCTOSIHUS JIBUKCHHUSI
Tena oTcyeTa. BBIXOAMIIO, YTO €CiM YEJIOBEK B PABHOMEPHO JBMXKYILEMCS BaroHe
IPOXOJUT, HAIIPUMED, PACCTOSAHUE B 1 METp 3a OAHY CEKYHIY, TO 3TOT K€ MYTh IO
OTHOLIEHUIO K IMOJIOTHY JIOPOTHM OH IPOWIET TOXKE 3a OJHY CEKyHAY. AHAJIOTUYHO
3TOMY CYMTAQJIOCh, YTO IPOCTPAHCTBEHHBIE pa3MeEpbl TEJI B IOKOSALIMXCI H
IBUKYIIMXCA CUCTEMax OTCYeTa OCTalTCs OJuWHAKOBbIMU. WM xoTs o1H
MPENOJIOKEHU C TOYKH 3pEHHS OOBIIGHHOTO CO3HAHHWA W TaK Ha3bIBAEMOTO
3[paBOTO CMbICIA KaXyTCS caMO COOOM OYEBUAHBIMH, TEM HE MEHEe OHU HeE
COIJIaCyrOTC C  pe3yJbTaraMyd TUIATEJBHO IIPOBENCHHBIX  SKCIEPUMEHTOB,
MTOATBEPKIAAIOIIMNX BBIBOJIBI HOBOM, CIIEIUAIIBHOW TEOPUHA OTHOCUTEIBHOCTH.

YtoOsl syuiie pa3odpaTbCsi B ATOM BOIIPOCE, PACCMOTPUM, KAKUM YCIOBUSM
JOJDKHBI yJIOBJIETBOPSTH NpeoOpa3zoBaHus IPOCTPAHCTBEHHBIX KOOPAUHAT U BPEMEHHU
IIPY [IEPEXOAE OT OJHOW CUCTEMBI OTCYETA K APYroil. ECny nNpuHATH NPEANON0KEHNE
KJIACCMYECKOW MEXaHUKH 00 abCONIOTHOM XapaKTepe pacCTOSHUW U BpPEMEH, TO
ypaBHEHUs peoOpa3oBaHus OyayT UMETh CIEAYIOMUN BU:

Xi=X-Vt,

y=y; (3.1)



7=z,

t=t.

OTH ypaBHEHUS 4acTO HA3BIBAIOT IIpeoOpazoBaHusiMu [ anuest.

Ecim ke mnpeoOpa3oBaHus JOKHBI YIOBJIETBOPATH TakkKe TPEOOBAHUIO
MOCTOSIHCTBA CKOPOCTH CBE€Ta, TO OHM OMNUCHIBAIOTCA ypaBHeHusMu JlopeHua,
HA3BaHHOTO O UMEHM Hujepianickoro ¢pusnuka Xenapuka Autona Jlopenna (1853-
1928). Korma oaHa cuctema oTcueTa ABUIKETCS OTHOCUTENIBHO APYrol paBHOMEPHO
MIPSIMOJIMHEWHO BJOJL OCH abCIHCC X, TOTAa KOOPJAWHATHI U BPEMS B JIBUKYIICHCS
CHUCTEME BBIPAXKAIOTCS YPABHEHUSIMHU:

x, =x—wu/c’/Nl-v’/c®

y=y, (3.2)
z=2,

t,=t—w/c*/\N1-v*/c?

Onwupasce Ha npeobpa3oBanus JlopeHiia, Jerko IpPOBEPUTH, YTO ABMKYLIASICS
TBEpJas JMHeKa OyJner Kopode MOKOSIIEHCs, U TeM Kopode, ueM ObIcTpee OHa
ABWKETCs. B camom nene, mycTh Hayallo JTMHEWKH HAXOAWTCS B Hadaje KOOPAMHAT H
ee abcmuucca x = 0, a konery X = 1. YroObl HaWTHU ATMHY JTUHEHKH OTHOCHUTEIHHO
HEMOJABMKHOW cuctembl otcuera K, Bocmonp3yemcsi MNepBbIM ypaBHEHHEM
npeoOpaszoBanus Jlopena:

/ 2 2
X (Hayaso JUHEHKH) = OVI-v*/c ;
2 2
x (komer uneiikn) = WI—=v" /¢

Takum 00pa3oM, eciiu B cucteme orcuera K ninHa nuHelku paBHa 1, ckaxewm,

1 merpy, To B cucreme K* oHa cocraBur VI-v*/c? , TIOCKOJIbKY JIMHEWKa
JIBUKETCSI CO CKOPOCTBIO B HAIIPABJIEHUH €€ JIJINHBI.

Hetpyano Takke ycTaHOBUTH CBsI3b MEXIy mnpeoOpazoBaHusiMu JlopeHna u
[Nanunes. Ecnu npuHSTH CKOPOCTH cBeTa OECKOHEYHO OOJIBITION, TO TIPH TOJICTAHOBKE
ee B ypaBHeHus JlopeHuma mnocnenHue nepexonst B ypaBHeHus [amunes. Ho
CIIELMAJIbHASL TEOpUs, KaK U3BECTHO, MOCTYJIHUPYET MOCTOSHCTBO CKOPOCTU CBETA M,
CJIIEA0BATEIbHO, HE JOIYCKAeT JIBWKEHUM CO CBEPXCBETOBOW CKOPOCTBIO, KOTOpas
CUMTAETCA NMPENEIIbHOMN I BCEX JBMKEHUM. DTOT MOCTYJIAT, KAK OTMEYAJIOCH BBIIIIE,
cienyer u3 ypaBHeHuid MakcBesuia. [[is Toro 4roObl rapaHTUPOBATH, YTO MPUHIIMI
OTHOCHUTEILHOCTH HWMEET OOIMiA XapakTep, T.€. 3aKOHBI OSJIEKTPOMATHUTHBIX
MPOIIECCOB MMEIOT OAMHAKOBYIO (HOpPMY i WHEPIUATBHBIX CHCTEM, DUWHINTEHHY
OPUIIJIOCh  OTKa3aThCs  OT  TaJWICeBCKUX  MpeoOpa3oBaHM W MPUHATH
npeodpazoBanus JlopeHiia.

CnenuanbHasi TEOpUSI OTHOCHUTEIBHOCTH BO3HHMKJIA U3 BJEKTPOJUHAMUKHA U
Majo 4YeM H3MEHWUJIA €€ COAECPKAHUE, HO 3aTO 3HAYMUTEIIBHO YIPOCTUJIA €€
TEOPETUYECKYIO KOHCTPYKIIMIO, T. €. BBIBOJ 3aKOHOB M, CAMO€ T'JIABHOE, YMEHbIINIA
KOJIMYECTBO HE3aBHUCHMBIX THIOTE3, JeKalmx B ee ocHoBe. OmHaKo 4YTOOBI
COIVIACOBaThCA €  IIOCTyJaTaMU  CIELMAJIbHOW TEOPUM  OTHOCHUTEIBHOCTH,
KJIACCUYECKass MEXAaHUKa HYKIACTCd B HEKOTOPHIX M3MEHECHUSX. JTU W3MEHEHUA



KACaloTCd B OCHOBHOM 3aKOHOB OBICTPBIX ABWXEHUH, T.€. JBMXKEHHH, CKOPOCTb
KOTOpPBIX CpaBHUMa CO CKOPOCTbIO cBeTa. B OOBIUHBIX 3E€MHBIX YCIOBHUSIX MBI
BCTPEYAEMCs CO CKOPOCTSIMH, 3HAYUTEIbHO MEHBIIMMHU CKOPOCTU CBETA, U MOITOMY
NOMPAaBKH, KOTOpbIe TPeOYeT BHOCUTH TEOPHUS OTHOCUTENBHOCTHU, MUMEIOT KpaiiHe
MajJyl0 BEJIMYMHY M MMM BO MHOTHMX CIIy4asix MPAaKTUYECKH MOYKHO NpPEHEOpEUb.
JlocTaTO4HO, HAapUMEpP, OTMETUTH, YTO JaXe IPU CKOPOCTH JBHKEHUS CITyTHHKA
3emiid, paBHON NOpUMEPHO 8§ KM/C, MOMpaBKa K Macce€ COCTABUT OKOJO OJHOM
JBYXMUJUIMAPIHOU €€ YaCTH.

Bo BTopom 3akone HptotoHa (F = Ta) macca cunrtanach NOCTOSIHHOM, B TEOPUH
OTHOCHUTEJIbHOCTU OHA 3aBUCUT OT CKOPOCTH ABMXKEHUSI U BBIPAXKACTCsl (POPMYJION:

m=m,/N1-v*/c’

Korma ckopocts Tenma mpuOimkaeTcs K CKOPOCTH CBeTa, Macca €ro
HEOTPAHWYEHHO pacTeT W B Mpejese mpulmmkaercs K O6eckoHedHocTu. [loaromy
COrJIaCHO TEOPUU OTHOCUTEIBHOCTH [IBJKEHHMSI CO CKOPOCTBIO, MPEBBIIIAIONICH
CKOpPOCTh CBETa, HEBO3MOXHBI. JIBM)KEHUS CO CKOPOCTAMH, CPAaBHUMBIMHU CO
CKOPOCTBIO CBETa, BIIEPBBIC yAAIOCh HAOIIOATh HA IPUMEPE AIIEKTPOHOB, a 3aTEM H
JIPYTUX 3JIEMEHTAPHBIX YaCTHUIl. THIATEIbHO MOCTABIECHHBIE HKCIIEPUMEHTHI C TAKUMHU
YaCTUIIAMU JEHCTBUTEIHHO MOATBEPIWIN MPEACKA3aHUSI TEOPUU 00 YBEIMUYCHUU UX
MaccChl C BO3PACTaHUEM CKOPOCTH.

3.3. IIOHSITHE IPOCTPAHCTBA-BPEMEHU B CITELIMAJIbHOM TEOPUU
OTHOCHUTEJIbHOCTHU

B xoxe pa3paboTku cBoei Teopuu ODUHIITEHHY NTPHUILIOCH MEPECMOTPEThH
MPEKHUE TPEICTABICHUS KIIACCUYECKONM MEXAHMKH O MPOCTPAHCTBE U BPEMEHU.
IIpexxne Bcero, OH OTKa3zajicsi OT HBIOTOHOBCKOTO TOHSTUA a0OCOJIIOTHOTO
IPOCTPAHCTBA W OMpPENENICHUs JBMXKCHHS Tella OTHOCUTEIBHO 3TOTO a0COJIOTHOIO
MPOCTPAHCTRBA.

Kaxxmoe  nBuwKeHHe  Tela  NPOUCXOAUT  OTHOCHUTENIBHO
OIIPE/ICNIEHHOr0 Tejla OTCYeTa U MO3TOMY BCE (PU3MYECKHE IPOLECCHI. U
3aKOHBI JOJKHBI (POPMYJIMPOBATHCS T OTHOIICHUIO K TOYHO YKa3aHHOM
CUCTEME oOTcueTa WM KoopAauHaT. 'CienoBaTeNbHO, HE CYLIECTBYET
HUKAKOT0 a0COJIIOTHOTO PACCTOSIHUS, IJIMHBI WM NMPOTSHKEHHOCTH, TaK
K€ KaK HE MOXET ObITh HUKAKOr0 a0COJIFOTHOTO BPEMEHHU.

Otcroa CTaAaHOBUTCS TakKe SICHBIM, 4YTO JJisI OMWHINTEHHA OCHOBHBIC
bu3nYecKre IOHATHS, TaKue, KaK IPOCTPAHCTBO M BpeMs, IPHOOPETAIOT SICHBIN
CMBICJI TOJBKO IOCJI€ YKa3aHUs TE€X SKCIEPUMEHTAJIbHBIX MPOLEAYpP, C MOMOIIbIO
KOTOPBIX MOXKHO MX MpOBepuTh. "[loHATHE, - MUILET OH, - CYLIECTBYET JJisd (PU3UKHU
MOCTOJIbKY, TTOCKOJIBKY €CTh BO3MOKHOCTh B KOHKPETHOM CJIydyae HaWTH, BEPHO OHO
win Het". ToT dakT, 4TO paccTossTHUE U BpPeMs B TEOPUU OTHOCHUTEIBLHOCTHU



OTIPEIEIAIOTCS HAOII0ATEIeM 10 OTHOIIECHUIO K OMpPEACIIEHHON CHUCTEME OTCYETa,
OTHIOZIb HE CBHJETEIHCTBYET O TOM, YTO OTH TMOHATUS HMEIOT MPOU3BOJIHHBIN
XapakTep, ycTaHaBIMBaeMbIil CyObekTOM. CyObeKT Juilb (UKCUPYET U TOYHO
ompenensieT OOBEKTHBHOEC OTHOIICHHE, CYIIECTBYIOIEE MEXKAYy IPOIECCAMH,
COBEpIIAIOIIMMHCSI B Pa3HBIX CHUCTEMax oOTcYeTa. TakuMm 00pa3oM, BMECTO
a0CTPaKTHBIX PACCYXKJICHHH 00 aOCOIIOTHOM JBHKEHHUHU B TEOPUU OTHOCHUTEIHHOCTH
paccMaTpUBAIOT KOHKPETHBIC JBIMDKCHHS TEJI 10 OTHONIEHHWIO K KOHKPETHBIM
CHUCTEMaM OTCYETa, CBI3aHHBIM C KOHKPETHBIMU TEJIaMHU.
Jpyroii BaHbIN pe3yiabTaT TEOPUU OTHOCUTEIIBHOCTH:

CBsi3b  000COOJIGHHBIX B KJIACCMYECKOM MEXaHUKE TMOHATUN
MPOCTPAHCTBA W BPEMEHU B €IMHOE TMOHSATHE MPOCTPAHCTBEHHO-
BPEMEHHOW HEMPEPBIBHOCTH, UM KOHTUHYYMA.

Kak MpI yxe 3HaeM, IOJIOKEHHUE TeJla B IIPOCTPAHCTBE ONPEIEISETCS TPEMs
€ro KOOpANHATaMu X, Y, Z HO JIJIsl ONMCAHUsS €0 ABUKEHUS HEOOXOMMO BBECTH €IIIe
YEeTBEPTYI0 KOOpAUHATY - BpeMs t. TauM 00pazom, BMECTO pa300IEeHHBIX KOOPAUHAT
OPOCTPAHCTBA M BPEMEHHM  TEOpHsl  OTHOCUTEJIBHOCTH  paccMaTpUBai
B3aMMOCBSI3aHHBII MHp (U3NYECKUX COOBITHH, KOTOpPBIM YacTO Ha3bIBAIOT
yeTblpexMepHbIM  MupoM ['epmana MunkoBckoro (1864-1909), Hemeukoro
MaTeMaTHKa M (U3UKa, MEepBbIe MPEIOKUBILEIO TaKyl0 TPAaKTOBKY. B aToM mupe
IOJIO)KEHUE  KAXKIOTO COOBITUS  ONPEAENsAETCS YETBIPbMsS 4YHMCIaAMHU: TpeMms
MPOCTPAHCTBEHHBIMU KOOpPJMHATaMM JBWXKYILErocsl Tela X, y, Z U YETBEpTOH
KOOpPJIUHATON — BPEMEHEM t.

I'maBHas 3acimyra MMHKOBCKOIO II0 MHEHHMIO DWHINTEHHA, COCTOMT B TOM, YTO
OH BIIEpPBbIE YyKazal Ha (OpPMAIbHOE CXOACTBO MPOCTPAHCTBEHHO-BPEMEHHOM
HEIMPEPBIBHOCTU  CHELHUATIBHON TEOPU OTHOCUTEIBHOCTH C HENPEPBIBHOCTHIO
reoMeTpHUECKOro nmpocrpancTsa Epkinga. YToOb! sicHee IpeacTaBUTh 3TO CXOJCTBO,
HE0OXOAMMO BMECTO OOBIYHOW KOOPAMHATHI BPEMEHHU BBECTHU MPOMOPIIMOHAIIBHYIO i

MHHMYIO BEJIMYUHY ict, TJe 1 0003HaYaeT MHUMYIO €JUHUILY V-1,

HoBble TOHATHS W NOPUHUUIBI TEOPUM OTHOCUTEIBHOCTH CYILECTBEHHO
M3MEHUJIM HE TOJbKO (PU3MYECKHEe, HO U OOIICHAy4YHbIC MPEACTABICHUA O
MPOCTPAHCTBE, BPEMEHH WM JBUKEHUHU, KOTOPHIE TOCIOACTBOBAIM B Hayke OoJee
IBYyXCOT JieT. OCOOEHHO PE3KOE COMPOTHBICHHE OHM BCTPETHIIM CO CTOPOHBI TakK
Ha3bIBAEMOTO 3PaBOr0 CMBICIA, KOTOPHI B KOHEUHOM UTOTE TaK)KE OPUEHTUPYETCA
Ha JIOMUHUPYIOIIUE B OOIIECTBE HAYUYHBIC B3TJISbI, TOUYCPITHYTHIC M3 KIACCHYECCKU
HayKu. JIGWCTBUTENBHO BCSAKUM, KTO BIIEPBbIE 3HAKOMHUTCSI C  TEOpUEH
OTHOCUTEJIbHOCTH, HEJErKO COTrJIalaeTcs ¢ €€ BbiBogamMu. Onwupasch Ha
MMOBCEHEBHBIN ONBIT, TPYIHO MPEICTABUTH, CTO JJIMHA JTUHEHMKU WM TBEPAOTO TEla
B JIBHKYIICHUCA MHEPIHUAIBHOM CUCTEME COKPAIIACTCS B HAPABJICHUH UX JBUKCHUH,
a BpEMEHHOW MHTEPBAJ YBEIUYUBACTCS.

B cBs3um ¢ 3TUM TpeACTaBIse€T HHTEpeC NapajoKc OJIM3HELOB, KOTOPHIM
HEPEIKO MPUBOIAT Ul WIUIFOCTPAUMU TEOPUHM OTHOCUTENBHOCTHU. IlycTh omuH u3
OJIN3HEIOB OTIIPABJISETCS B KOCMHYECKOE IyTEHIECTBUE, a JAPYrol - OCTaeTcs Ha



3emsie. IlockojibKy B PaBHOMEpPHO JBWIKYIIEMCS C OIFPOMHON  CKOPOCTHIO
KOCMHUYECKOM KOpalJjie TeMN BPEMEHM 3aMEISIETCS W BCE IPOIECCHl MPOUCXOST
MeJIJICHHEe, YeM Ha 3emJie, TO KOCMOHABT, BEPHYBIIKUCH HA HEE, OKAXKETCS MOJIOKE
cBoero Opara. Takoil pe3yJbTaT KakeTcs MapajoKCAIbHBIM C TOYKU 3pEHUS
MPUBBIYHBIX TMPEJCTABICHUN, HO BIOJHE OOBSICHUMBIM C TO3ULHUN TEOpUU
OTHOCUTEIBHOCTH. B ero monp3y TroBOpSAT HAOMIOACHUS HAJ SJIEMEHTAPHBIMHU
YaCTHIIAMHU, Ha3BaHHBIMHU MIO-M€30HAMH, WA MIOOHAMH. Cpenusis
MPOJOJIKUTEIBHOCTD CYIIECTBOBAHUS TaKUX YACTHI] OKOJIO 2 MKC, HO TEM HE MEHEe
HEKOTOpbIC U3 HUX, 0Opasyromuecss Ha BbIcoTe 10 KM, OJIETAIOT O MOBEPXHOCTH
3emitd. Kak 00bsicHUTB 3TOT (hakT? Beaw nipu cpenreit ">ku3Hu" B 2 MKC 3TH YaCTHUIIbI
MOTYT npojenaTts myTh Tonbko 600 M. Bece neno B TOM, 4TO IPOJOIKUTENBHOCTD
CYIIECTBOBAHUSI MIOOHOB OIPENEIAECTCS MO-pPa3HOMY ISl pa3HbIX cuctem otcuera. C
"ux" TOYKH OTCUETA, OHU KUBYT 2 MKC, C HaIllel ke, 3eMHOM - 3HAYUTEILHO OOJIbIIIE,
TaK 4YTO HEKOTOPHIE U3 HUX, JIBIXKYIIUECS CO CKOPOCThIO, OJIM3KOU K CKOPOCTHU CBETA,
JIOCTUTAIOT MOBEPXHOCTU 3EMIIH.

HeoObr4HOCTE pe3ynbTaToB, KOTOPHIEC JIa€T TEOPHS OTHOCHUTEIBHOCTH, Cpa3y
K€ TOCTaBWJIM BONpPOC 00 HX ONBITHOM mpoBepke. IIpenBapurenbHO, OJHAKO,
3aMETHUM, YTO caMma 3Ta TEOpHUs BO3HUKIA M3 DJIEKTPOJUHAMUKA M TOITOMY BCE

OKCIICPUMCHTHEI, KOTOPLBIC IIOATBCPIKAAIOT QICKTPOANHAMUKY, KOCBCHHO
IMMOATBCPIKAAOT TAKIKEC TCOPUIO OTHOCUTCIIBHOCTH. Ho KpoOMC HOI[06HI)IX KOCBCHHBIX
CBUICTCIBCTB CymCCTBYIOT 9KCIICPUMCHTEI, KOTOPELIC HETIOCPCACTBCHHO

MOATBEPKIAIOT BIBOABI TEOPUU OTHOCUTEILHOCTU. OJTHUM U3 TAKUX SKCIIEPUMEHTOB
SBJISIETCSL ONBIT, TOCTABJICHHBIA (paHIly3ckuM ¢uznkom Apmanom duzo (1819-
1896) elie 10 OTKPBITUS TEOPUU OTHOCUTEIBHOCTH. OH 3a1aJICs LIETbIO ONPECIUTh,
C KaKOM CKOPOCTHIO PACIPOCTPAHSETCS CBET B HEMOABUAKHOMN KUIKOCTHU U KUJIKOCTH,
MIPOTEKAIOIEH MO TPyOKe ¢ HEKOTOPOM CKOPOCThIO. Eciiu B mokosIencs sKuaKOCTH
CKOpPOCTh CBETAa paBHa W, TO CKOPOCTb V B JABWKYUIEHCA JKUAKOCTH MOYKHO
ONPENICIUTh TEM K€ CHOCOOOM, KaKUM MbI OMNPEACISIIA CKOPOCTh JBUKYIIETOCS
YeJIoBeKa B BaroHe MO OTHOIICHHUIO K TOJIOTHY JIOporu. TpyOka Wrpaer 3/1ech poJib
MOJIOTHA JIOPOTH, KUJIKOCTh - POJIb BaroHa, a CBET - OETYIIEro Mo BaroHy 4esioBeKa.
C mnomoIpi0 THIATENBHBIX HM3MEPEHUM, MHOTOKPAaTHO TOBTOPEHHBIX pPa3HBIMU
HCCIIEIOBATENIAIMU, OBLJIO YCTAaHOBJIEHO, 4YTO peE3yJbTaT CJIOKEHUS CKOpOCTEH
COOTBETCTBYET 3/IeCh MpeoOpa3oBaHuio JIopeHia u, cieqoBaTelbHO, MOITBEPKIAACT
BBIBOJIbI CTICIIUAIBHOM TEOPUU OTHOCUTEIHLHOCTH.

HawnGosnee Bemaronmmcst MOATBEPKICHUEM 3TOW TEOPUU OB OTPUIIATEIBHBIN
pe3yJIbTaT OmbiTa aMepuKaHCKoro (m3mka Anpbepra Maiikenbcona (1852-1931),
OPEANPUHATBIA  JIJI1  MPOBEpPKHM THUIOTE3bl O cBeToBoM d¢upe. CornacHo
rOCMO/ICTBOBABIIIMM B TO BPEMsI BO33PEHUSIM, BCE MUPOBOE MPOCTPAHCTBO 3aMOJHEHO
3(UpPOM - 0COOBIM BEIIECTBOM, SIBIISIOIIMMCS HOCHUTEJIEM CBETOBBIX BOJIH. BHawaie
a¢up ymnoAoOJsUICs MEXaHWYeCKOM YIpPYyroil cpeae, a CBETOBBIE  BOJHBI
paccMaTpUBaIUCh KaK KoJieOaHUsI ATOM Cpeibl, CXOJHbIE C KOJIeOaHUSIMH BO3yXa
npu 3BYKOBBIX BoiHax. Ho 3Ta mexanudeckas mojnenb 3¢upa B JajibHEHIIEM
BCTPETUJIACh C CEPhE3HBIMU TPYIHOCTSAMU, TaK Kak, Oyaydd TBEPIOH YIPYrou
Cpeloi, OHa JOJKHA OKa3blBaThb COINPOTHUBIECHUE ABUKEHUIO HEOECHBIX Tel, HO
HUYEr0 ATOTO B JCHCTBUTEIBHOCTU HE HAOMIOAANOCh. B CBS3M € 3TUM MNPUIILIOCH



OTKa3aTbCsl OT MEXaHMYECKOM MOJIeNid, HO CYIIEeCTBOBaHHME 3(dupa Kak 0co00ii
BCEIIPOHUKAIOIIEH cpeAbl MO-TIpeXHEMY Mpu3HaBajioch. [l Toro 4ToOBblI
OOHapyXUTh JBUXKEHUE 3€MJIM OTHOCUTEJIBHO HENOJBHXKHOrO 3¢pupa, MaiikeabCcoH
pelIvyl U3MEPUTH BpEMsl MPOXOXKACHHS CBETOBOTO Jyya IO TOPU30HTAIbHOMY
HaIIPaBJICHUIO JBI)KEHUS 3€MJIM M HAIPaBJICHUIO, MEPIEHAUKYISIPHOMY K ITOMY
naBwkeHuto. Eciou cymiectByer a¢up, TO BpeMs MPOXOXKIEHUS CBETOBOrO Jyya IO
TOPU3OHTAJIBHOMY W NEPHEHAMKYJISIPHOMY  HAMpaBiICHUSM  JOJKHO  OBITh
HEOJMHAKOBBIM, HO. HWKAaKOW pa3HUIBI MaiikenbCoH He oOHapyxwia. Torma s
craceHusi TUnore3bl 00 3¢upe JlopeHI] NPeANOOXKUI, YTO B TOPU3OHTATHLHOM
HaIIPaBJICHUH POUCXOIUT COKPALICHUE TEJIA B HAIIPABICHUU JBUKCHHUS.

UucTo oTpunaTeNbHbIA PE3yabTaT onbiTa MalKenbCcoHa cTan Ijs DWHINTEeWHA
18 jeT crycTs pemarumM SKCIIEPUMEHTOM JUIsl J0Ka3aTeIbCTBA TOr0, YTO HUKAKOT O
spupa Kak aOCOIIOTHOM cHCTEMbI OTcYeTa He cymlecTByeT. CoKpalleHHe K€ Tena
OOBSACHSIETCS TakUM K€ CIOCOOOM, Kak TMpU OTHOCHUTEIbHOM JIBH)KCHHUH
MHEPUUAIbHBIX CUCTEM OTCUETA (CM. BBILIE).

3.4. OBIIIAS TEOPUS OTHOCUTEJIBHOCTHU

B cneunanbHOM TEOpUM OTHOCUTEIBHOCTH, KaK Mbl BUJEIU, BCE CUCTEMBbI
OoTCuUeTa MPEeAnoiaraloTcsi HHEPLUUAIbHBIMY, T.€. ABMKYIIUMUCA IPYT OTHOCUTEIHHO
Jpyra paBHOMEPHO U MpsIMOJIMHENHHO. UTO Mpou30ieT, eciii OJIHa U3 CUCTEM OyeT
JIBUTAaThCsl YCKOpEeHHO. [0 cBoeMy OMBITY MBI 3HA€M, UYTO HAXOJACh B PABHOMEPHO
JNBIKYILEMCSI BaroHEe, HAM Ka)eTCsl, YTO JBUKETCS HE HAIll BaroH, a HEMOJABUXKHO
CTOSIIIIMK PSAIOM MO€3/. DTO BIIEUATICHUE CPa3y K€ UCUE3HET, KaK TOJIbKO Halll BarOH
CUJILHO 3aTOPMO3HUT, U Mbl OIIYTHUM TOJMYOK BrHepes. Eciu NpuHITH Tenepb 3a
CUCTEMY OTCYETa 3aMEJJIEHHO WJIM YCKOPEHHO JABMXKYUIMHCA BaroH, TO Takas
cucteMa OyJeT HeMHEPIHAIbHOM.

UtoObl Jyullie TOHSATH CYHIHOCTh OOIEH TEOPUHM OTHOCUTEIBHOCTH,
PacCMOTpHUM TIPUMED C TAJCHUEM Tella Ha TTOBEPXHOCTh 3emiin. Kak Mbl 0OBsCHIEM
OoObIYHO Takue siBIeHus? Mpbl roBopuM, 4TO 3eMiIsl TPUTATHBAET K cebe Teno
COTJIACHO 3aKOHY BCEMUPHOI0 TATroTeHHs. HBIOTOH cuuTal, 4TO CUJIbI TSITOTCHHS
JIEUCTBYIOT MTHOBEHHO Ha PACCTOSHUM M BEJIMYMHA UX yOBIBACT MPOMOPIIMOHATHHO
KBaApaTy  pPacCTOSIHUA. Takoe  mOpenmnosoXeHue  OKazalloch, OJIHAKO,
HEOOOCHOBAaHHBIM, MO0 MTIHOBEHHBIE B3aMMOJIEUCTBHUS OTCYTCTBYIOT B MPHUPOJE.
Bcesikoe B3amMoOJeMCTBUE MNEpPENaeTcsi C ONPENECTIEHHOW CKOPOCThIO B HEKOTOPOM
none. IloHsATre O ToOJie BO3HUKIO B CBSI3M C M3YYEHUEM DIIECKTPOMATHUTHBIX
npoleccoB U ObLIO BBeNeHO B ¢u3uky M. dapaneeM B BHJI€ CHIOBBIX JIMHHM,
nepeaIMX BO3ICHCTBUE OJTHOTO Tea Ha Jipyroe. Korma Mbl roBOpUM, YTO MarHuT
MPUTSATUBAET K ceOe JKENEe3HbIe NPEIMEThI, TO MBI)KCHHE HMX MPOUCXOIUT IIO0
HAIPABJICHUIO CWJIOBBIX JMHUN. AHAJIOTMYHBIM O0pa3oM BBOJMTCS TOHATHUE MOJIA
TATOTEHHUS, KOTOPOE CYIIECTBEHHO OTJIMYACTCS OT APYTUX (PU3NUECKUX IMOJEH TeM,
YTO €ro JEHUCTBHUE HE 3aBUCUT OT MIPUPOJIbI U CBOICTB TEJ, KPOME UX MACCHI.

Jlo cux mop Mbl pacCMaTpPUBAIA JABUKEHHUE TEJA IO OTHOIIEHUIO K TaKUM



CHUCTEMaM OTCUYETA, KOTOPBIE HAXOAATCSA B MTOKOE WM JIBUXKYTCS IPYT OTHOCUTEIBHO
Ipyra paBHOMEPHO U NPSIMOJIMHENHO. Takue CUCTEMBI Mbl HA3BAJIM MHEPLUAJILHBIMU,
WIN TaJInjeeBbIMU, CUCTEMaMH oTcuera. IlepBoe Ha3zBaHue oTpaxaeT TOT (PaKT, YTO
Ul TOJOOHBIX CHCTEM OTCYETa BBIMOMHAETCS 3aKOH MHEpPUUU, BTOpPOE -
CBUIETEIbCTBYET, YTO OTOT 3aKOH ObUI OTKpPBHIT BOEpBble [amuieem wu
chopMyJIMpOBaH B KayecTBE MEPBOro 3akoHa MexaHuku HproToHoM. Tenepp MbI yixe
3HAEM, YTO OTHOCHUTEIBHO BCEX MHEPUMUAIBbHBIX, MW TAIWIECEBBIX, CUCTEM OTCYETA
3aKOHBl JIBMOKEHHsI TEJI ONMUCBHIBAIOTCA OJMHAKOBO, T. €. HMEKT Ty XK€
MaTeMaTHYecKyl0 (OpMy U BBIPAKAIOTCS TEMHU XK€ YpaBHEHHMSIMH. YacTo Takxke
rOBOPAT, 4YTO II0 OTHOUICHUIO K WHEPUHAIBHBIM CHCTEMaM OTCYETa 3aKOHBI
JBUKEHHUS UMEIOT KOBapUAHTHYIO (GopMy.

Bosnukaer Bompoc: a 4To IPOU30MIET, €CIIM BMECTO MHEPUHUAIBHBIX CUCTEM
B3STh APYI'ME€ CHUCTEMBI OTCUETA, HAIPUMED, ABHXKYyIIMECS C ycKkopeHueM? OTBET Ha
HEro J1aeT oOmiasi Teopusi OTHOCUTEIBHOCTH, KOTOpasi TaK Ha3bIBAETCSI MOTOMY, YTO
0000111aeT YaCTHBIA, WIH CHEUUAIbHBIN, NPUHIUI OTHOCUTEIbHOCTH, KOTOPBIA MbI
paccmaTpuBaiu  Bble. (COOTBETCTBEHHO 3TOMY Mbl JOJDKHBI  pas3jinyaTh
CHELMAJIbHYI0 U OOLIYH0 TEOPUU OTHOCUTEIBHOCTU. DWHIUTENH Tak (HOpMyJIHpYyeT
CyTh CBOEHU 00IIei TEOPUH OTHOCUTEILHOCTH:

Bce Tena orcuera K, K* u T. 1. paBHOIEHHBI IJIsi ONHCAHMUS
npupobl (GOPMYJTUPOBKH OOIIMX 3aKOHOB MPHUPOJBI), B KaKOM Obl
COCTOSIHMH JBWKCHUS OHU HE HAXOWJIHCh.

Tenepp MBI B COCTOSSHHM II0-MHOMY B3IUIAHYTh HAa WHEPLUUAIbHBIE U
HEUHEPLUAIbHBIE CHUCTEMBI OTCYETa. Pa3znuume MeXay HUMH BBIPAXKAETCS INPEKAC
BCETO B TOM, YTO €CJIM B MHEPLHUAIBHBIX CUCTEMAX BCE MPOLIECCHl U OMMUCHIBAIOIINE
UX 3aKOHBI SIBISIOTCA OJMHAKOBBIMH TO CBOEH (opme, TO B HEHMHEPIUATbHBIX
CUCTEMaxX OHM IPOUCXOIAT MO-APYromy. B KadecTBe mpumepa paccMOTPUM, Kak
NPEACTABIACTCS MAJCHUE KaMHS HAa 3EMJII0 C TOYKM 3PEHUS TEOPHHM TATOTCHHUS
HproTona u oOwmielt Teopun oTHOcUTeNbHOCTH. Korma 3agatoT BOIpoc, MOYEMY
KaMEeHb MaJlaeT Ha 3eMJII0, TO OOBIYHO OTBEYAIOT, UTO OH MpuTsruBaercs 3emieit. Ho
3aKOH BCEMHUPHOIO TArOT€HHMs HbIOTOHAa HHYEro HE TOBOPUT O CaMOM MEXAaHU3ME
NEUCTBUS CHJI TATOTEHUSA: KAK OHHM PACHPOCTPAHSAIOTCH, YYacTBYET JIM B 3TOM
IIPOLIECCE HEKOTOpas MIPOMEKYTOUHAsI CPela, NEPEAAIOTCS JIU 3T CUIIBI ITIOCTEIIEHHO
Wi MrHOBeHHO. CaM HBIOTOH rOBOpMII, YTO TMIIOTE3 U ITPOU3BOJIBHBIX JIOIYIICHUMA
OH "He M3MBIIUISET" UM OCTaBWJ PEHICHHE ATUX BONPOCOB OYAYIIMM MOKOJEHHUAM
YYEHBIX.

OWHIITENH, ONUPAsACh HAa PE3YIbTAThl ANEKTPOAUHAMUKHU, B KOTOPOI BBOASTCS
IPEICTABICHU O IIOJISAX JEHCTBHS COOTBETCTBYIOIIMX CHJI, CTall PacCMaTpUBaTh
TATOTEHUE KaK CUIIY, ACHCTBYIOUIYIO B ONPEAEIIEHHOM MoJie TshKecTH. C 3TOM TOUKU
3peHHs, KaMEHb I1aJ1aeT Ha 3€MJII0 [TIOTOMY, YTO Ha HETrO JEHWCTBYET IOJIE TATOTECHUS
3emiu. Cuna, neficTByroIasi Ha KAMEHb, MOYKET OBITh BBIPAYKEHA B BUJIE CIIEAYIOLINX
ypaBHeHUI. C OIHOW CTOPOHBI, BCAKAs CUJIAa MPUAAET TEIIy HEKOTOPOE YCKOPEHHE,
KOTOpPO€ MOXKET OBITh IIPEJCTABICHO B BUI€ BTOPOro 3akoHa HpioToHA:

F (cuna) = ta (yckopeHnue).



C npyroil CTOpOHBI, cuja MOJIsl TATOTEHMS], IEUCTBYIOIIAsl HAa TEJIO, CBS3aHA C
HaIpsHKEHUEM oISt b:

F (cuna) = *b (HanpsixeHue nois),

rae T - o003HAaYaeT MHEPTHYIO Maccy, a T* - Taroreromryro maccy. Otcrona
HEIOCPEJICTBEHHO CJENYET:

Ta =T*b u T/1* =b/a.

[Ipu cooTBeTCTBYIOIIEM BHIOOpPE €AUHUIL OTHOLIEHUE b/a MOXHO MPUPABHSTH
€JIMHUIIC U, CJIEIOBATENIbHO, T OyIeT paBHO T*.

PaBeHCTBO HWHEPTHOM MAacChl TSKEIOW — OIWH W3 BaXHbBIX
pe3yJbTaToB OOIIEeH TEOPUHU OTHOCHUTEIBLHOCTH, KOTOpas CUYMTaeT
PaBHOICHHBIMU BCE CUCTEMBI OTCUETOB, 4 HE TOJIbKO HHEPIHUAIbHBIE

O4eBUAHO, YTO IO OTHOLIEHHWIO K HEWHEPLUUAIbHOM CHUCTEME OTCHETa
JIBUYKEHUE Tella OMHUCHIBAETCS MHA4YEe, B YEM Mbl MOXXEM YOCIUThCS, €CIIM CUAUM B
BaroHe Mmoe3/a, KOTOPbI HaUMHAET TOPMOKEHHE. B 3TOM ciydae Mbl IOUYBCTBYEM
TOJYOK BIEpPEd, O3HAYAIOIIMH, YTO B JBWKEHUUM BO3HUKAET YCKOPEHHE C
OTPULIATEIIbHBIM 3HAaKoM. TaM 3Ke, TZ€ MOSABISIETCS YCKOPEHHWE, BO3HHMKAET M
COOTBETCTBYIOIIEE €My IOJIE TATOTEHUA. B oTiiMumMe OT ApYyrux Iosiei, Hampumep
ANIEKTPOMATHUTHBIX, MOJIE TATOTEHHs 00JaJaeT OJHUM 3aMeYyaTelIbHbIM CBOMCTBOM:
BCE HAaxONSIIMECS B HEM TeJla HCIBITHIBAIOT YCKOPEHHE, HE 3aBUCALIEE HU OT
MaTepuaia, H1 OT UX (PU3NYECKOro cocTosHMs. [103TOMy KyCOK CBHHIIA U paBHBIN
€My 10 Macce KyCOK JepeBa BelyT ce0sl B TAKOM I10JI€ COBEPIIEHHO OJJUHAKOBO: OHU
IagaroT Ha 3EMIIIO C TEM XK€ CaMbIM yCKOPEHHEM, PaBHBIM 9,81 m/c?,

[TocKkOJIbKY TIO OTHOIIEHUIO K pa3HbIM CHCTEMAM OTCUETa MEXAHUYECKHUE
JBUKEHUS MPOUCXOAAT O-PAa3HOMY, TO BOSHUKAET €CTECTBEHHBIN BOIPOC: Kak Oyjaer
JBUTaTbCsl CBETOBOM JIyd B Pa3HbIX CUCTEMax. MBI yKe 3HaeM, YTO B MHEPLIUAIBHOM,
WIN TAJIWIIEEBOM, CUCTEME OTCYETa CBET PACIPOCTPAHSAETCS MO MPSIMON JIMHUU C
MOCTOSIHHOM CKOPOCTHIO €. OTHOCUTEIBHO CUCTEMBI OTCUETA, UMEIOILIEH YCKOPEHHOE
JBUYKEHUE, CBETOBOM JIy4 HE OyAET IBUTaThCs MPSAMOIMHENHO, OO B 3TOM CIIy4yae OH
OyJeT HaxoIUThCS B moje TAroreHus. CiaenoBaTeNbHO, B MOJ€ TATOTEHUS CBETOBBIC
Jy4Yd PACHOPOCTPAHSIOTCS KPUBOJHUHEMHO. OTOT pe3ylbTaT HWMEET Ba)KHEWIEe
3HAUEHUE JUJIl MPOBEPKHM M OOOCHOBaHMA OOLIEH TEOPUHM OTHOCUTENBbHOCTU. I
MoJiel TATOTEHUs, JOCTYIHBIX HallleMy HaOJI0JJEHUIO, TAKOE UCKPUBJICHHE CBETOBBIX
Jy4yell CIUIIKOM Majo, 4TOObl MPOBEPUTH €r0 SKCIIEPUMEHTAIBHO, HO €CIIM TaKo
aydy OyAeT MNpoXoauTh, Hampumep, BOmM3M CoiHIa, TO €ro MOXHO H3MEPUTh.
BrnepBble Takue nu3MepeHus ObUIH cleJaHbl BO BpEMsI IIOJHOTO COJIHEYHOTO 3aTMEHUS
B 1919 r., m OHM TOJHOCTHIO TOATBEPIWIN TMpEACKa3aHue oOIeld Teopuu
OTHOCUTEIBHOCTH.

I/ICKpI/IBHeHI/Ie CBCTOBOI'O Jy4da B I10JIC TATOTCHUA
CBUACTCIIbCTBYCT, YTO CKOPOCTb CBCTA B TAKOM IIOJIC HC MOIKCT OBITH
HOCTOHHHOﬁ, a UBMCHJCTCA OT OJHOT'O MCCTA K IPYTOMY.




Orcoga HEKOTOphIE Y4Y€HbIe CJeJadd BbIBOJ, YTO oOOIas Teopus
OTHOCUTEIBHOCTH OTBEPraeT CIENHaIbHYI0 TEOPHUI0, IJI€ CKOPOCTh CBETAa CUUTAETCS
MOCTOSIHHOW BEJIMUYMHON. ABTOp 00eux Teopuii - AnbOepT DUHIITEHH CUMTAET TaKOM
BBIBOJ] COBEPIIIEHHO HEOOOCHOBAHHBIM.

Ha camom ziesnie U3 3Toro conocTaBlIeHHs, YKa3bIBAET OH:

MOXHO  TOJBKO  3aKIIOYUTh, YTO CHEIUAJIbHAS  TEOpPHs
OTHOCUTEIBHOCTH HE MOXKET NPETEHJO0BaTh Ha OE3rpaHUYHYyIO 00J1acTh
MPUMEHEHUS: PEe3yJbTaThl €€ MMEIOT CHJIy 0 TE€X IOp, MOKa MOYKHO
npeHeOperaTh BIMSHUEM TOJEH TATOTEHUS Ha SBICHUS (HAIpUMeED,
CBETOBBIC).

PaccmoTpum Temepb, Kak MOXKHO HWHTEPHPETUPOBATH MNPOCTPAHCTBEHHO-
BPEMEHHBIE CBOWCTBA B OOIIEH TEOPUU OTHOCUTEIHHOCTH. [T 3TOrO mpencTaBuM,
YTO MMEETCs Takasi 00JacTh, IJI€ HE CYUIECTBYET IMOJS TATOTEHUs, U TI0O3TOMY B HEl
CIIPaBEIJIMBBI TTOJIOKEHUS CHEIUaIbHON TEOPUU OTHOCUTEIBHOCTU. B 3TOM ciydae
BCETJla MOKHO BBIOPATh TalIMJICEBY CHUCTEMY OTCYeTa. Temepb OTHEeCEM BBHIOPAHHYIO
0o0JIaCTh K CHCTEME OTCUYeTa, KOTOpas PaBHOMEPHO BpAIAETCSd OTHOCUTEIHHO
rayiuyieeBod cucrtembl. [lyCTh HOBBIM TelOM oOTcueTra OyneT IUIOCKUM JIHCK,
BpaIllAlONINICA BOKPYT CBOEro IieHTpa. Torjaa HaOmronatellb, pacroiOoKEHHBIM Ha
UcKe, OyleT MOJABEP)KEH JEWCTBHIO CHUJIBI, HAMPABICHHOW HAPYXKY B paguaibHOM
HaIpaBJIeHUH, KOTOPYIO HAOJII0AaTelb B rajlujieeBoi cucTeMe OyleT UCTOJKOBBIBATh
KaK JEeUCTBUE CUJIbI MHEPIUU (LEHTPOOCKHYIO cuily). JlomycTum, 4To HaOI01aTeNnb
Ha JUCKe OyJeT CuMTaTh CBOIO CHUCTEMY HEMOJBMKHOM, a CHIIbI, NEHCTBYIOIINE Ha
HEro, CBS3BIBaTh C JIEMCTBUEM MOJA TATOT€HHs. lIpeAnpuHSB SKCIEPUMEHTHI C
yacaMM M JJMHEMKaMU Ha BpaIAIOIIEMCs TUCKE, OH CKOPO YOSTUTCS, YTO MOJ0KEHUS
€BKJIUJIOBOM TEOMETpUM Ha TaKOM JHCKE, a CIIeOBaTeIbHO, B JIIOOOM IIOJE
TATOTCHHUS] HE BBITIONHSIIOTCA. J[eMCTBUTENBHO, C TOYKUA 3pEHUs HaOIIOJaTeNsl B
raJvwieeBOl CUCTEME OTCUeTa 4Yachl, PACIOIOKEHHBIE B IIEHTPE JHMCKA, HE OYyIyT
MMETh HHUKAaKOW CKOPOCTH, a HaXOJdIIHecs Ha mnepudepunt IBHXKYTCS BCIIECICTBUE
BpallleHusi Aucka. Torga, cCOrjacHO CHENHATbHOM TEOPUM OTHOCUTEIBHOCTH, OHU
OyIlyT UITH MEIJICHHEEe, YeM 4achl B LIeHTpe aucka. CienoBaTenbHO, B JIFOOOM ToJie
TSATOTEHUS Yachl OyyT UATH OBICTpEE WM MEJICHHEE B 3aBUCMMOCTHU OT TOTO, TJIE
OHHM PACIIOJIOKEHBI. AHAIIOTMYHBIM 00pa3oM JUIMHBI JIMHEEK, PACIIOJIOKECHHBIE TI0
KacaTeJlbHOM K HaIPaBJICHUIO BPAIICHUS JUCKA, OyAyT COKpaIaThCsi B COOTBETCTBUU
C TpeOOBaHUSAMU CIIEHUAIBHON TEOPUU OTHOCUTEIHLHOCTH.

Takum oOpa3om, TSI TPOCTPAHCTBEHHO-BPEMEHHOTO OMHCAHUS COOBITUN B
oOmell Teopur OTHOCUTEIBHOCTH HEOOXOAMMa COBCEM HHas, HEEBKIUIO0BA
FEOMETPHUS, B KOTOPOM BMECTO AEKAPTOBBIX KOOPAMHAT HCMOJB3YIOTCS T'ayCCOBBI
KOOpAHuHaThl. Takasg TeoMeTpus B BHUJE HEEBKIWJOBOW T'€OMETPUM MEPEMEHHOU
KPUBM3HBI ObIJIa CO3/laHA €IIe /10 OTKPBHITHS TEOPUH OTHOCUTEIHHOCTH HEMEIKUM
mateMaTukoM bepuxapnom Pumanom (1826-1886) u monoxkeHa DWHIITEHHOM B
OCHOBY €ro oOIlell Teopuu OTHOCUTENbHOCTH. [loCKONBKY AekapToBa cucTeMa
KOOPJIMHAT B 3TOM TEOPHH HEMPUMEHUMA, TO OH JIA€T IPYTyI0 (GOPMYIHPOBKY CBOCH
o0111ei Teopuu:



Bce rayccoBbl cucTeMbl KOOPAWHAT MPUHITUITHAIBHO PAaBHOIICHHBI
Ju1si hOPMYITHPOBKH OOIIMX 3aKOHOB MPUPO/IBI.

3.5. ®DMIOCODPCKUE BBIBOJIbI U3 TEOPMU OTHOCUTEJILHOCTU

Teopuss oTHOcUTENBHOCTH OblJa MEpBON (PU3MYECKON TeopHuei, KoTopas
paJMKaIbHO U3MEHMIIA B3TJISIAbI YUEHBIX Ha MMPOCTPAHCTBO, BpEMs U ABWKEHUE. Eciun
paHbIle MPOCTPAHCTBO M BpeMs pPACCMATPUBAIACH OOOCOOJICHHO OT JBMKCHUS
MaTepUalbHbIX TEJI, & CaMO JBH)XCHHE HE3aBUCMMO OT CUCTEM OTCYETa T.€. Kak
a0COJIIOTHOE, TO C BO3HUKHOBEHHMEM CIIEIMAILHOM TEOPUU OTHOCUTEIBHOCTH OBLIO
TBEPJO YCTAHOBJICHO:

* BCAKOC JIBMKCHHUE MOXKET ONUCHIBATHCS TOJIBKO MO OTHOIICHHIO K
JIPyrUM TejlaM, KOTOPbIE MOTYT IMPUHUMATHCS 3a CHUCTEMbl OTCYETA,
CBSI3aHHBIE C OIPEJICTICHHON CUCTEMOM KOOPIUHAT;

* IIPOCTPAHCTBO W BPEMS TECHO B3aUMOCBSI3aHBI JIPYT C APYTOM,
10O TOJBKO COBMECTHO OHH OIPEACISIOT IOJOXEHUE JBHKYIIETOCs
Tena. IMEHHO MO3TOMY BpEMsI B TEOPUU OTHOCHUTEIBLHOCTH BBICTYHAET
KakK 4eTBepTasi KOOPAUHATA JJIsl ONKMCAHUS JBHXKEHUS, XOTSA U OTIIMYHAS
OT MPOCTPAHCTBEHHBIX KOOPJAUHAT;

* cCHeUUAIbHAsE TEOpUsl OTHOCUTEIBLHOCTH IOKaszaja, u4To
OJIMHAKOBOCTh (DOPMBI 3aKOHOB MEXAHUKH JIJIsi BCEX MHEPIUATIbHBIX, WU
raJujeeBbIX, CUCTEM OTCYETA COXPAHSAET CBOKO CHIIy M ISl 3aKOHOB
ANEKTPOAUHAMHUKH, HO TOJBKO JJIi 9TOTO BMECTO IpeoOpazoBanuii [a-
JUJIesl UCTIONB3YIOTCA Mpeoopa3zoBanus JlopeHia.

. pu 00001eHnn MIPUHIIAIIA OTHOCHUTEIbHOCTHU u
PacCIpOCTPAHECHUHU €TI0 Ha AJIEKTPOMArHUTHBIE MPOLECCHI MTOCTYJIUPYETCS
MOCTOSTHCTBO CKOPOCTH CBETAa, KOTOPOE€ HHUKAK HE YYUTHIBACTCA B
MEXaHHUKE.

OO6m1ast Teopusi OTHOCUTEILHOCTH OTKA3bIBAETCA OT TAKOI'O OIPaHUYEHUS, TaK
e KaKk M OT TpeOOBaHHS pacCMaTpHUBATH JIMIIb WHEPIMAIBHBIE CHCTEMBbI OTCYETa,
KaK 3TO JejNaeT creuualibHas Teopus. binaromaps TakoMy Tiiy0okoMy 000OIIEHHUIO
OHA MPUXOJIUT K BHIBOJY:

BCE CHUCTEMBI OTCYETa SBIAIOTCA PABHOLICHHBIMHU ISl ONMCAHUSA
3aKOHOB ITPUPOJIBL.

C dunocodckoif TOUkH 3peHus HanboJiee 3HAYUTEIBHBIM PE3yJIbTaTOM OO0IIeH
TEOPHH OTHOCUTCIIBHOCTH SIBJISICTCS YCTAHOBJICHUE 3aBUCUMOCTH IPOCTPAHCTBEHHO-
BPEMEHHBIX CBOWCTB OKpPYXAIOIIEr0 MHpa OT pACIOJIOKCHUS W JBMOKCHHS



TATOTEIOIINX Macc.

HNmenno Onaromapss BO3IEHUCTBUIO TeN € OOJBIIMMU MacCcaMU IMPOUCXOTUT
UCKPUBJICHUE IyTEl NBHKEHUs CBETOBBIX Jyuel. Clie10BaTEIbHO, IPABUTALMOHHOE
IoJIE, CO3/1aBa€MO€ TaKUMHU TelaMHu, OINpENeNsieT B  KOHEYHOM  HTOre
MIPOCTPAHCTBEHHO-BPEMEHHBIE  CBOMCTBA MHUpa. B chnenuanbHOM — Teopuwu
OTHOCHUTEJIbHOCTU a0CTPAarupyroTcsl OT AEUCTBUS IPABUTALIMOHHBIX MOJIEH U O3TOMY
€€ BBIBOJIbl OKA3bIBAIOTCS NPUMEHUMBIMHM JIMIIb I HEOOJBIIMX Yy4YacTKOB
IIPOCTPAHCTBA - BPEMEHH.

KoHneniuo OTHOCUTENbHOCTH, JISKAI[YI0 B OCHOBE OOIIEH U CleHuaTbHON
duznuecko TeopuH, HE CIEIYyET CMEIIMBATh C MPUHIUIIOM OTHOCUTEIbHOCTU
HallUX 3HaHUM, B TOM yucie U B Qu3uke. Ecnu nepBas U3 HUX KacaeTcsl ABMXKEHUS
(U3NYECKUX TEN MO OTHOIICHUIO K Pa3HbIM CHCTEMaM OTCYETa, T.€. XapaKTepUs3yer
[Ipoueccel, mpoucxoasdiue B OOBEKTUBHOM, MaTE€pHAJIbHOM MHpPE, TO BTOpas
OTHOCUTCA K POCTY U Pa3BUTHIO HAILIETO 3HAHUS, T.€. KACAETCS MUPA CYOBEKTUBHOTO,
MPOIIECCOB M3MEHEHHSI HAIIUX MpeCTaBiIeHu 00 00bekTHBHOM Mupe. He moanexur
COMHEHHUIO, YTO MEXIYy 3TUMHU MpOLEeccCaMH CYLIECTBYET CBS3b, U CaMHM (PU3UKU
IPU3HAKOT, YTO BO3HUKHOBEHHE TEOPUM OTHOCUTEJIBHOCTH IMOBJIUSJIO HAa XapaKTEp
MBIIUIEHUS y4eHbIX. OO0 3TOM CHO M yOEIUTEIbHO paccKa3all B CBOMX HM3BECTHBIX
JIEKITUSAX BBIJAIONIMICS aMepukaHckuil ¢pu3uk Puuapn deitaman (p. 1918).

OTtBeuasi Ha BOIPOC, KAaKW€ HOBBIE WJEU W TPEMJIOKEHHS BHYIIMI (pU3uKam
OPUHIMI OTHOCUTENbHOCTH, DeilHMaH YyKa3bIBa€T, 4YTO IMIEPBOE OTKPBITHE IIO
CYILIECTBY COCTOSUIO B TOM, YTO AAXe T€ UIEH, KOTOPHIC YKE OYEHB JOJITO AEPKATCS
U OYEHb TOYHO MPOBEPEHBI, MOTYT OBbITh OMMOOUYHBIMU. Kakum 3T0 OO OONBIIUM
NOTPSCEHUEM OTKPBITh, YTO 3aKOHBI HbIOTOHA HEBEPHBI, U ATO MOCJIE TOro, KaKk BCE
roabl OHM Ka3aInch TOYHbIMHM! Crepyromiee: €Ciu BO3HUKAIOT HEKWE 'CTpaHHbIE"
UJEHU, BPOJIE TOrO, YTO KOIAa WAEIIb, TO BpeMs TSHETCS MEIJIEHHEE, TO HEYMECTEH
BOIIPOC, HPABUTCS JIU 3TO HaM? YMECTEH 3[1eCh APYroil BOIIPOC: COIIACYIOTCS JIA 3TH
UJIEHA C TE€M, YTO MOKa3al onbIT? M HakoHeN, Teoprs OTHOCUTEIBHOCTH IMOACKA3aa,
4TO HaAO0 o0pamarh BHUMAaHME HA CHMMETPHUIO 3aKOHOB WU (uto Oojee
ONpEAENIEHHO) MCKaTh CIOCOOBI, C IOMOUIbIO KOTOPBIX 3aKOHBI MOXHO
npeoOpa3oBaTh, COXpaHsIs MPU ITOM UX OpMy.

K coxanenuio, TPUHLUI OTHOCHUTEIBHOCTH B (U3MKe ObUI HCHOJIb30BaH
HEKOTOPBIMHU 3amaJHbIMU (pustocodamu i 3amuThl PUIOCOPCKOrO pesiTUBU3MA,
CyTb KOTOPOTO CBOJIUTCA K OTPHUIIAHUI0 OOBEKTHUBHO HMCTUHHOTO COJAEpX aHUS B
HalmleM 3HaHWM. Pa3 HallM NPUHUMIIBI U TEOPUHM MEHSIIOTCSA, 3HAYUT, 3asBIISIOT
PEJSITUBUACTBI, B HUX HE COJEPKUTCS HUKAKOW HCTHUHBI M MO3TOMY CaMa HCTHHA
OOBSBIIACTCS COTJAIICHUEM YYEHBIX, YJIOOHBIM CPEICTBOM ISl KJIaCCU(pUKALMU
(pakTOB, 5JKOHOMHBIM OINHCAHUEM JEHCTBUTEIBLHOCTH U T. I. J{axke nmpeaBapuTenbHOe
3HaKOMCTBO C pe3yJibTaTaMU (PU3MYECKON TEOPUU OTHOCUTEILHOCTH IOKa3bIBAET
SBHYIO HECOCTOATEIBLHOCTh (PUIIOCO(CKOrO pelsiTUBU3MA.

OCHOBHBIC TIOHITHS U TCPMHUHBI

JlekapToBbI NuepumanbHas cucrema
KOOpPIMHATBI
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[ToxymaiiTe 1 OTBETHTE

Kak paccmarpuBaiuch NMOHSATUS BPEMEHHM M IPOCTPAHCTBA B KJIACCHUECKOM
MEXaHUKe?

[IpuBenure (GOpMYyJIHUPOBKY MPHUHIMIA OTHOCUTEIBHOCTH MJII 3aKOHOB
MEXaHUKH.

UTo HOBOr0 BHOCHUT CIIELMANbHAS TEOpUsS OTHOCHUTEIBHOCTH B MPEXKHUUN
MPUHLUI OTHOCUTEIBHOCTH KIIACCHYECKOW MEXaHUKU?

ITouemy criennanbHasi TEOPUS OTHOCUTEIBHOCTH MOCTYJIUPYET MOCTOSIHCTBO,
ckopocTH cBeta? Kak n3MeHsieTcs xapakTep BpEMEHU B ABMXKYLIECHCS U MOKOSIIEHCS
MHEpUUAIbHBIX cucTteMax otcuera? OOBSICHUTE, HUCXOAS W3 3TOrO0, MapagoKC
6nu3HenoB. Yem oTiiMyaeTcs Moje TATOTeHUs OT APYTuX (PU3HUECKUX MOIei?

[louemy wuHepTHass Macca paBHa TsDKelIoM Macce? B dyem 3akiouaercs
€AMHCTBO U pa3linyue MEeXAy CleluaIbHON U 0011el TEOPUSIMU OTHOCUTENBHOCTH?

Kak Obuta mpoBepeHa npaBUiIbLHOCT OOIIEH TEOPUU OTHOCUTEIHLHOCTH?

[Touemy nyu cBeTa UCKPUBISAETCS BOJIM3H TATOTEIOIUX Macc?

OOBbscHUTE, UTO MPEACTABIIAET COOOM KpUBHU3HA IPOCTPAHCTBA.

K  xakum HOBbIM  (umocopckuM  BBIBOJAM  MPHUBOJUT  TEOpHUs
OTHOCUTEIBHOCTH?



T'JIABA 4. KOHLIEITIM S HEOITPEJIEJJEHHOCTH KBAHTOBOM MEXAHUMKH

[ToHATHS ¥ TPUHIUIIBI KJIACCUYECKOW (DU3UKHM OKa3aJIuch HEIPUMEHUMBIMH HE
TOJIBKO K M3YYCHHIO CBOMCTB MPOCTPAHCTBA U BPEMEHH, HO €Ile B OONbIICH Mepe K
WCCICAOBaHUIO (U3MUECKUX CBOMCTB MENIbUAWIIUX YaCTUI[ MATEPUHA WM
MHKPOOOBEKTOB, TaKUX, KaK 3JIEKTPOHBI, MPOTOHBI, HEUTPOHBI, aTOMbI U TI0JI00HBIE
UM OOBEKTHI, KOTOPHIE YacTO HA3bIBAIOT aTOMHBIMU dacTuiiamMu. OHH 00pa3yroT
HEBUJIUMBIA HAMH MHKPOMHp, M TIO3TOMY CBOWCTBA OOBEKTOB 3TOrO0 MHUpA
COBEPIIICHHO HE TIOXO0XKHM Ha CBOWCTBA OOBEKTOB IIPUBBIYHOTO HaM MaKpOMHpa.
[TnaneTsI, 3B€3/1b1, KOMETBI, KBa3aphl U APYrUe HEOCCHBIC Tela 00Pa3yroT METaMHp.

[Tepexons kK M3yYEHUIO CBOWCTB M 3aKOHOMEPHOCTEH OOBEKTOB MHUKpPOMHDA,
HEOOXOAMMO Cpa3y K€ OTKa3aThCsl OT TMPHUBBIYHBIX NPEICTABICHUN, KOTOPHIC
HaBsI3aHBI HAM TIPEIMETaMHU U SBJICHUSMH OKPY>Kalolero Hac Makpomupa. KoHeuHo,
CCNaTh 3TO HEJIETKO, MO0 BECh HAIl OTBIT U MPECTABICHUS BOSHUKIN U OMUPAIOTCS
Ha HAOJIO/ICHNUs OOBIYHBIX TEJ, 1a ¥ CAMU MBI SIBIsIeMCS MakpooObekTamu. [1loaTomy
TPeOYIOTCS HEMAJIbIC YCHIIHS, YTOOBI ITPEOI0ICTh HAIIl MPEKHUK OMBIT MPU U3YICHUU
MUKPOOOBEKTOB. J[JIs1 ONMMCaHMs MMOBEAECHNUS MUKPOOOBEKTOB IIIMPOKO HUCITOIB3YIOTCS
a0CTPaKIIUU U MaTEeMaTUIECKNE METOJIBI UCCIICIOBAHUS.

B mepBoe Bpemss ¢u3uKu OBUTM TMOPAKEHBI HEOOBIYHBIMH CBOMCTBAMHU TEX
MEIbYAMIIUX YaCTUI[ MATCPUH, KOTOPbIE OHHM H3y4Yaidi B MHKpomupe. [lombITku
omnucaTtb, a TeM 0oJiee OOBSICHUTH CBOMCTBA MHUKPOYACTHUIl C MOMOIIBLIO MOHITUH U
MPUHITUIIOB KJIACCHUYECKOW (pm3uku moTeprenu sSBHYI0 Heymady. [loucku HOBBIX
MOHSATUN U METOIOB 0OBSICHEHHS B KOHIIC KOHIIOB IMPUBEIN K BOSHUKHOBEHHUIO HOBOM
KBAaHTOBOM MEXaHWKH, B OKOHYATEJIbHOE IIOCTPOCHUI0O M OOOCHOBAHHE KOTOPOM
3HaunTenbHbIN Bkian BHecqu . [lpemunrep (1887-1961), B. TI'eitzenbepr (1901-
1976), M. bopr (1882-1970). B camom Hadale 3Ta MeXaHHMKa Oblla Ha3BaHa
BOJIHOBOH B IPOTHBOIOJI0KHOCTHh OOBIYHON MEXaHUKE, KOTOPasi pacCCMaTPHUBAET CBOU
00BEKTHI KaK COCTOSIINE U3 KOPITYCKYJ, WM YacTHIl. B ganpHeWeM 11t MeXaHUKA
MUKPOOOBEKTOB YTBEPUIOCH Ha3BAaHNWE KBAHTOBOM MEXaHUKH.

4.1. JIYAJIN3M BOJIHBI 1 YACTUILI B MUKPOOBBEKTAX

OOcyxJieHne HEOOBIYHBIX CBOWCTB MHUKPOOOBEKTOB HAYHEM C OIHCAHUS
HKCIIEPUMEHTOB, TOCPEACTBOM KOTOPBIX BIIEPBbIE OBLJIO YCTAHOBIEHO, YTO JTH
O0OBEKTHI B OJIHUX OIBITaX OOHAPYKHMBAIOT CeOS KaK MaTepUATbHBIC YACTHIIBI, WA
KOPIYCKYJIbI, B JPYTMX - Kak BOJHBL. [l CpaBHEHUS COILIEMCS Ha HCTOPHUIO
U3Yy4YEeHHS ONTUYECKUX siBiIeHui. 3BecTHO, yTo HBIOTOH paccMmarpuBall CBET B BUJIE
MEJIbYANIINX KOPIMYCKYJ, HO TIOCJI€ OTKPBITHS SBJICHHH WHTEPPEPCHINH WU
audpakuy  Bo300Jazana BOJHOBas TEOpUS CBETa, COIJIACHO KOTOPOM CBET
IIPEJICTABIISIICS B BUJIE BOJTHOOOPA3HOTO JIBIKEHMSI, BO3HUKAIOIIETO B 0CO00H cpejie,
Ha3BaHHOU 3¢upoM. B Hauvane Hamiero CToyieTusi OTKpbITUE siBIICHUS PoTodrdderTa
CIIOCOOCTBOBAJIO TIPU3HAHUIO KOPITYCKYJISIPHON MPUPOIBI cBeTa: (DOTOHBI Kak pa3 |



MPEACTABIISUIM TaKue CBETOBble KopnycKyibl. Eme panbiie (1900 r.) npeacrasnenue
O JUCKPETHBIX NOpHUAX (KBaHTAaX) OSHEPTUU OBLUIO HCIONH30BAHO HEMEIKUM
¢uzukom Maxkcom [Tnankom (1858-1947) mist 0ObsICHEHHS MPOIECCOB MOTIIOMICHUS
Y W3JIy4YeHHs dHepruu. BnocnencrBum A. DUHIITENH MOKAa3all, YTO CBET HE TOJIBKO
MOTJIOIIAETCS. U U3JIy4aeTCsl, HO U pacnpocTpaHsercs kBaHTaMu. Ha 3Toil ocHOBEe OH
cyMmen OOBACHUTH siBieHHWE (GoTod(deKTa, COCTOSIIETO B BBHIPHIBAHUU KBAaHTAMU
CBETa, Ha3BaHHBIMU (POTOHAMHU, HJIEKTPOHOB C TOBEPXHOCTH Tena. DHeprus E ¢potona
npornopimonanbaa yactote: E = hv, rne E - sneprus, v - gactora, h - mocrosanas
[Tmanka.

C napyroéi CTOpOHBI, TakuMe CBETOBBIC SIBJICHUS, Kak HWHTephepeHIus Hu
mupakuys, eme B NPONUIOM BEKe OOBIACHSUINCh C TOMOIIBIO  BOJHOBBIX
npencrasiaeHuil. B teopunm MakcBenia CBET paccMaTpHUBalCs Kak OCOObBINH BUA
AJIEKTPOMAarHUTHBIX BOJIH. TakuMm 00pa3oM, KiIacCHYEeCKUe MPEJCTABICHUS O CBETE
KaKk  BOJIHOBOM  I@poliecce  ObUIM  JOMOJHEHbl  HOBBIMU  B3IJISIAMH,
paccMaTpUBAIOIIMMU €r0 KaK MOTOK CBETOBBIX KOPITYCKYJI, KBAHTOB Wiu (hoTOHOB. B
pe3yibTaTe BO3HUK TaK HA3BIBAEMBII KOPITYCKYJISIPHO-BOJIHOBOM AYyajli3M, COIJIACHO
KOTOPOMY OJHU onTuueckue sBiIeHUS ((HoT0dh(dEKT) OOBSICHAINUCH C ITOMOIIBIO
KOPIYCKYJIAPHBIX MpeACTaBICHUM, Apyrue (uHTeppepeHuuss ©u audpakuus) -
BOJIHOBBIX B3MIAA0B. C TOUKM 3peHUs OOBIIEHHOTO CO3HAHUS TPYIHO OBLIO
IPEICTaBUTh CBET KaK MOTOK YacTHI[ - OTOHOB, HO HE MEHEE MPUBLIYHBIM PaHbIIIE
Ka3aJI0Ch CBOJIUTH CBET K BOJHOBOMY Iipolieccy. Eme MeHee [CHBIM Ka3ajocCh
BOOOpa3uTh CBET B BHUJE CBOCOOPA3HOrO CO3MaHUs, OOBEAMHSIOIIETO CBOWMCTBA
KOPIYCKYJl ¥ BOJH. TeM He MeHee, IPU3HAHHE KOPIIyCKYJSIPHO-BOJIHOBOI'O
XapakTepa cBeTa BO MHOI'OM CIIOCOOCTBOBAJIO IIporpeccy (hU3n4ecKoil HayKH.

HoBelil  paaukanbHblii 1mar B pa3BUTHM  (U3MKK ObUl  CBSI3aH C
pacnpoCcTpaHEHUEM KOPITYCKYJISIPHO-BOJIHOBOI'O JyaJlu3Ma Ha MeEJIbYalillue YaCTHULIbI
BEIIECTBA - OJJIEKTPOHBI, , MPOTOHBI, HEUTPOHBI U APyrue MHUKpPOOOBEKTH. B
KJIACCUYECKOM (PU3MKE BEIIECTBO BCETJla CUUTATIOCHh COCTOSIUM U3 YACTHUL U IOTOMY
BOJIHOBBIE€ CBOMCTBA Ka3aJMCh SIBHO UYKJbIMH €My. TeM yIMBUTEIbHBIM OKa3ajoCh
OTKPBITHE O HAJIMYMHA Y MHUKPOYACTHI] BOJIHOBBIX CBOMCTB, IEPBYIO THIIOTE3Y O
CYILIECTBOBAHMM KOTOPBIX BbICKa3an B 1924r. uzBecTHbI (paHIly3cKkuil yueHblil Jlyu
ne bpoitne (1875-1960). DkcniepuMeHTaIbHO 3Ta THMOTe3a Oblja TMOATBEPKICHA B
1927 r. amepukanckumu ¢uszukamu K. [IaBucconom u JI. JI)xepmepom, BHEpBbIC
OOHapY>XUBIIMMH SIBJICHUE IUQPPAKIUU 3JIEKTPOHOB HA KPUCTAIJIE HUKEINsd, T. €.
TUIMYHO BOJIHOBYIO KAPTHHY.

I'unotesa ne bpows:

Kaxxgoii MarepualibHON dYacTHIlE HE3aBHUCHMO OT €€ TPHUPOJBI
ClIeAyeT TMOCTaBUTh B COOTBETCTBHE BOJHY, JJIMHA KOTOpOH 0OpaTHO
MPOIOPIIMOHANIbHA UMMTyJIbey 4dactuiibl: K = h/p, rme h - mocrosunas
[Inanka, p - UMITYJIbC YACTHUIIbI, PaBHBIM MPOU3BEICHHUIO €€ MacChl Ha
CKOPOCTb.

Takum 00pa3om, OBUIO YCTAaHOBJICHO, YTO HE TOJHKO (POTOHBI, T. €. KBAHTHI
CBETa, HO U MaTepUajbHbIC, BEIICCTBEHHbIC YACTUIIbI, TAKUE, KAK 3JIEKTPOH, POTOH,



HEUTPOH W Apyrue, o0JajaroT JBOMCTBEHHbIMHU cBoMcTBamH. CieaoBaTesbHO, BCE
MHUKpPOOOBEKTHI 00JaaI0T KaK KOPIYCKYJSPHBIMH, TaK U BOJHOBBIMH CBOMCTBAMH.
OTO sABJICHHE, HA3BAHHOE BIIOCJIEACTBUU AYaJIU3MOM BOJHBI M YaCTHULbI, COBEPLIEHHO
HE YKJIAAbIBAJIOCh B PAMKHU KIIACCMUECKOM (PU3MKH, OOBEKTHl HM3YUYEHHUS KOTOPOM
Moriau o0Jaaath JIMOO KOPIYCKYJISAPHBIMU, JUOO BOJHOBBHIMU CBOMCTBamMu. B
OTJIMYHE OT 3TOI0 MUKPOOOBEKTHI 00J1a/1at0T OJHOBPEMEHHO KaK KOPITYCKYJISIPHBIMH,
TaKk W BOJIHOBBIMHM CBOWCTBamMH. Hampumep, B OJHHMX SKCHEPUMEHTAX HJIEKTPOH
OOHapy>XMBaJl TUIUYHO KOPIYCKYJSIPHBIE CBOWCTBA, a B JPYTUX - BOJHOBBIC
CBOMCTBA, TaK YTO €ro MOXHO OBIJIO HAa3BaTh KaK YacTHUIEH, TaK U BOJHOK. ToT (hakT,
YTO HOTOK JIEKTPOHOB IPEICTABIAET COOOM MOTOK MEIbYaWIINX YacTHI] BELECTBA,
3HAJIW W paHblle, HO TO, YTO 3TOT MOTOK OOHApY>KUBAET BOJHOBBIE CBOWCTBA,
o0Opa3ysi TUIIMYHBIE SIBICHUSA UHTEPPEPEHLINU U AUPPAKINH, T0J0OHO BOJIHAM CBETA,
3BYKa U )KHJIKOCTH, OKAa3aJI0Ch NOJHOW HEOKUIAHHOCTBIO 11 (PU3HKOB.

JIns JIydiiero NOHUMaHWs BCEX AAlbHEHWIIMX BOIPOCOB MPOJEIAEM TaKOU
MBICJICHHBIA JKCHEPUMEHT. IIyCTh MBI MMEEM YCTPOMCTBO, KOTOPOE HAET IOTOK
JJIEKTPOHOB, HANpPUMEDP, JJIEKTPOHHYK nywKky. [locraBuM mnepexn HeHW TOHKYIO
METAJUIMYECKYIO IUIACTUHKY C IBYMs JBIpOYKaMH, 4epe3 KOTOPbIE MOTYT MPOJIETATh
ANEKTPOHBI. [IpoX0oKIeHHE DIEKTPOHOB 4Yepe3 ITH OTBEPCTUS PETUCTPUPYETCS
CHelMabHBIM MPUOOPOM, HAmpuUMep, CYeTUYHKOM ['elirepa WM 3JIEKTPOHHBIM
YMHOXHTEJIEM, IOJACOCINHEHHBIM K JAWHAMHUKy. EciM noacuumTars KOJIWYECTBO
AJEKTPOHOB, MPOUIEAINIMX OTIEIbHO 4Yepe3 MEPBOE OTBEPCTHE, KOTJAa BTOPOE
3aKpBITO, U Y€pe3 BTOPOE, KOrJa MEPBOE 3aKPBITO, a TOTOM 4epe3 00a OTBEPCTHSI, TO
OKa)XETCs, 4YTO CyMMa BEPOATHOCTEN IPOXOXKIACHUS DJIEKTPOHOB, KOIJa OTKPBITO
OJIHO W3 OTBEPCTHHl, HE OyJIeT paBHAa BEPOATHOCTU HUX MPOXOXKACHHS TPHU ABYX
OTKPBITBIX OTBEPCTHUSAX:

P#P1+P>,

raie P - BEpOATHOCTH NPOXOXKIAEHUS DJIIEKTPOHOB MPU JBYX OTKPBITHIX
OTBEpPCTUAX, P1 - BEpOATHOCTh MPOXOKIECHUS AIEKTPOHOB IPU OTKPBITUU IEPBOTO
oTBepcTHsl, P2 - BEpOATHOCTH MTPU OTKPBITUU BTOPOTO OTBEPCTHSL.

DOTO HEpPaBEHCTBO CBUJETEIBLCTBYET O HaJUYUM HUHTEpPPEpeHLun Mpu
POXOXKJIEHUU JIEKTPOHOB Uepe3 006a oTBepcTHsl. IHTEpeCHO OTMETHUTH, UTO €CIIM Ha
MPOLLIE/IINE AJIEKTPOHbI BO3JEHCTBOBATH CBETOM, TO HHTEp(EpEeHLUS HCUE3aET.
CrnenoBatenbHO, (POTOHBI, U3 KOTOPBIX COCTOUT CBET, U3MEHSIOT XapaKTep ABMKCHUS
AJIEKTPOHOB.

Takum 0Opa3om, iepe HaMu COBEPILEHHO HOBOE SIBJICHHUE, 3aKIFOYAOIIEECs B
TOM, 4YTO BCSKas TMOMBITKA HAOMIONEHUS MHUKPOOOBEKTOB COMPOBOKIACTCS
U3MEHEHUEM Xxapakrepa uX JBWKeHus. Iloatomy HuKakoe HaOnroAeHUE
MHUKPOOOBEKTOB HE3aBUCHUMO OT MPUOOPOB U MU3MEPUTEIBHBIX CPEICTB CyOBEKTa B
MUpPE MENbYaMIINX YacTUIl MAaTEPUH HEBO3MOXXHO. VMIMEHHO 3TO OOCTOATEIHCTBO
BBI3BIBAET OOBIYHO BO3PAKEHHE CO CTOPOHBI TE€X, KTO HE BHUJIUT Pa3iHuus MEXIY
MHUKpPO- U MakpooObeKkTamu. B Makpomupe, B KOTOPOM MbI KUBEM, Mbl HE 3aMeUaeM
BIUSIHUA TpUOOPOB HAOJIOAEHUS U M3MEPEHUS Ha MaKpOTesa, KOTOpbIE H3ydaem,
IIOCKOJIBKY IPAKTHYECKM TAKOE€ BIMSHHUE YPE3BBIYANHO MAJIO U IO3TOMY MM MOXKHO
npenebpeub. B 3ToM mMupe kak npuOOpbl U MHCTPYMEHTHI, TaK U CaMU H3ydaeMble
TeJla XapaKTEepPU3YIOTCA TEM K€ MOPSAKOM BeduurH. COBEpLIEHHO MHA4Ye€ OOCTOUT



JeJ0 B MUKPOMHpE, Tll€ MakponpuOOp HE MOXKET HE BIUSATh HA MHUKPOOOBEKTHI.
Opnako mogo6HoOe BO3eicTBHE HE (UTYPUPYET B KIIACCUUECKON MEXaHHUKE.

Jlpyroe MNpUHUUOHAIBHOE OTJIMYUE MHKPOOOBEKTOB OT MAaKpOOOBEKTOB
3aKJIFOYAETCS B HAJUMYMM y TMIEPBBIX KOPITYC-KYJISPHO-BOJIHOBBIX CBOMCTB, HO
00OBEIMHEHNE TaKUX MPOTHUBOPEUYMBBIX CBOMCTB y MaKpOOOBEKTOB HAYUCTO
oTBepraercs Kiaccuiyeckoil (usukon. XoTa kimaccuyeckas (U3MKa W TMPU3HAET
CYILIECTBOBAHME BEIECTBA U TMOJS, HO OTPUIAET CYIIECTBOBaHHE OOBEKTOB,
oOnafarommx  KOPIYCKYJSPHBIMH ~ CBOMCTBaMH, MPUCYIIMMH  BEIIECTBY, H
OJTHOBPEMEHHO BOJIHOBBIMU CBOMCTBaMH, KOTOpbIE XapaKTEpHbI i (PUIUUECKHUX
noJiel (aKyCTUYECKUX, ONTUYECKUX WIIH SJIEKTPOMATHUTHBIX).

B cuny Takoil kaxymiencs npOTUBOPEYUBOCTH KOPITYCKYJISIPHBIX U BOJTHOBBIX
cBOMCTB narckuii pusmk Humnbc Bop BBIABHHYI NPUHIUI AOMOJHUTEIBHOCTU IS
KBAaHTOBO-MEXAHMYECKOTO  OINUCAaHUS  MHUKPOOOBEKTOB, COIJIACHO  KOTOPOMY
KOPIYCKYJISIpHAsi KapTUHA TAKOrO OMUCAHUS JIOJKHA OBITh JOMOJHEHA BOJHOBBIM
albTEPHATUBHBIM  ONKMCAaHWEM. JIEHCTBUTENBHO, B  OJHMX OKCIEPUMEHTax
MHUKPOYACTHIIbI, HAIPUMEP IJIEKTPOHBI, BEAYyT ce0s Kak TUIWYHBbIE KOPITYCKYJIbI, B
OPYTHUX - KaK BOJHOBBIE CTPYKTYpbl. Henb3si, KOHEUHO, lyMaThb, 4TO BOJIHOBBIE U
KOPIYCKYJIIDHbIE  CBOWCTBA Yy  MHKPOOOBEKTOB  BO3HUKAIOT  BCJIEICTBHE
COOTBETCTBYIOIIMX JKCIIEpUMEHTOB. Ha camMoOM J1enme Takue CBOWCTBA IIPpU ITHUX
AKCIIEPUMEHTAX TOJILKO OOHApyX UBalOTCA. Mbl MPUXOIUM, TakuM O0Opa3oMm, K
BBIBOJIY, UTO AYaJIM3M MHUKPOOOBEKTOB, 3aK/IIOUAIOMINICS B 0ObEIMHEHUHA B OAHOM
MUKPOOOBEKTE  OJHOBPEMEHHO  BOJHOBBIX M  KOPIYCKYJSPHBIX  CBOICTB,
NOpEeCTaBIsieT cOo00M (YHIAMEHTAIbHYIO XapaKTEpUCTUKY OOBEKTOB MUKpPOMHpA.
Onupasicb MIMEHHO Ha 3Ty XapaKTePUCTUKY, Mbl MOXKEM MOHATh U OOBACHUTH APYTHE
0COOEHHOCTH MUKPOMHUPA.

4.2. BEPOSITHOCTHBIIN XAPAKTEP ITPEJICKA3AHNIT KBAHTOBOI MEXAHUKU

[IpuHIMNIMATBPHOE OTJIMYKME KBAHTOBOM MEXaHUKH OT KIIACCUYECKOM COCTOUT
TaKk€ B TOM, YTO €€ MPEJICKa3aHUsl BCETJa UMEIOT BEPOSTHOCTHBIN Xapakrep. ITO
O3HAYaeT, YTO Mbl HE MOKEM TOYHO MPE/ICKa3aTh, B KAKOE UMEHHO MECTO MOMNAJIaeT,
Hafpumep, OHJIEKTPOH B PACCMOTPEHHOM BBIIIE OSKCIEPUMEHTE, Kakue Obl
COBEPILICHHbIE CPEACTBA HAOMIOJCHUS U M3MEPEHUS HU MCMHOJIb30BAIA. MOXKHO
OLIEHUTh JIMIIb €r0 IIAaHChl MONACTh B OIPEAEIEHHOE MECTO, a CJIEAOBATEIBHO,
MIPUMEHUTH IS 3TOTO MOHATHS U METOJIbI /| TEOprM BEPOSTHOCTEM, KOTOPAS] CITYKUT
JUIsl aHaiu3a HeompenesieHHbIX curyanuil. [loguepkuBas 310 "oueHb BaxHoe II]
pazuyue MeXay KIaCCUUYE€CKOW U KBAaHTOBOM MexaHukoiul", P. deilHMaH yKa3bIBaeT,
910 "MBI HE YMEEM IMpeJCKa3blBaTh, YTO JOJDKHO OBLIO OBl CIYUYUTHCS B JAHHBIX
oOcTosiTenbcTBaX".

Maro toro, 700aBse€T OH, MBI YBEPEHBI, UTO 3TO HEMBICIIUMO:

CAMHCTBCHHOC, YTO IIOAAACTCSA MNPCABBIYUCIICHUIO, - 3TO BCPOATHOCTb
Pa3INYHbIX COOBITHIA. HpI/IXOI[I/ITCH IIpu3HaTb, 9YTO Mbl U3MCHUJIN HAIIHUM IIPCKHHUM



ujeanaM MOHUMAaHMs TPUPOAbl. MoKeT ObITh, 3TO IIar Ha3aj, HO HUKTO HE HAy4HII
Hac, Kak n30exarh ero!

Nneanom KiIacCMYeCKOM MEXaHUKH ObUIO CTpEeMJIEHHE K TOYHOMY H
JIOCTOBEPHOMY TPEICKA3aHUI0 M3Y4YaeMbIX SIBICHUW W COOBITHH. J[eWCTBUTENBHO,
€CJIM MMOJHOCTBIO 33/1aHbI NIOJIO)KEHUE U CKOPOCTh JBUKEHUS MEXaHUYECKON CUCTEMBI
B JJaHHBII MOMEHT BPEMEHH, TO YPABHEHUSI MEXAHUKH MTO3BOJIAIOT C JOCTOBEPHOCTHIO
BBIYHCIIUTh KOOPAWHATBI M CKOPOCTh €€ JBWKEHHUS B JIFOOOW 3aJaHHBII MOMEHT
BpeMeHH B OynylieM wid npouuioM. B camom nerne, HebecHasi MexaHHKa, ONMUPASICh
Ha 3TOT MPHUHIMNI, JAET Ha MHOTO JIET BIEPE] TOUYHBIE U JOCTOBEPHBIE MPOTHO3BI O
COJIHEYHBIX W JIYHHBIX 3aTMEHHUSX, TaK K€ KaK M O MPONUIbIX 3aTMeHHusX. OTcrona
CJIETyeT, YTO MPH TaKUX MPOTHO3aX HUKAK HE YYUTHIBAECTCA U3MEHEHUE COOBITUN BO
BPEMEHH, HO CaMO€ TJIABHOE COCTOMT B TOM, 4YTO KJacCHYECKas MeEXaHuKa
abcTparupyercss (WM OTBJIEKAeTCsA) OT MHOTUX YyCIOXHsomux dakrtopo. OHa,
HallpuMep, paccMaTpuBaeT IUIAHEThI, JBWKymmecs Bokpyr ConHia, Kak
MaTepuaibHble TOUYKH, ITOCKOJBKY PAaCCTOSHUS MEX]y HUMHU TOpas3io OoJiblie, YeM
pasmepsl camux IuiaHeT. [loaTomy niis mpenckazaHusi JBUKEHHS IUIAHET BIIOJIHE
NOIyCTUMO PAcCMaTpyBaTh MX KaK TAKWE TOYKH, T.€. TEOMETPHUYECKHE TOYKH, B
KOTOPBIX KOHIIEHTPUPOBAHA BCS Macca IUIaHET. Mbl HE TOBOPUM YK ) TOM, UTO JJIst
ONpPEEIICHUS MOJIOKEHUS U CKOPOCTH UX JIBUXKEHUS MOXKHO OTBJIEKAThCS OT MHOTHX
Apyrux (akTopoB, Hampumep, OT BO3ACHCTBUA JPYTHX CUCTeM B [l anakTuke,
IOBWKEHHsT camoi ['anmaktuku W T.m. brnarogaps TakoMy YNPOIICHUIO pPeEaIbHOU
KapTUHBI, €€ CXEMaTU3allMd BO3MOXKHBl TOYHBIE IIPEICKa3aHUA O [BUXKEHUU
HEOECHBIX Tel.

Huuero mogoOHOro He mMMeeTcs B MHUpPE MeENIbUaWIIUMX YaCTHUIl MATE€pUH, O
CBOMCTBaX KOTOPBIX Mbl MOXEM CYAUTH JHIIb KOCBEHHO IO MOKa3aHUSM HAaIlINX
MaKkpocKonu4eckux npuodopos. [loBeaeHne MUKpOOOBEKTOB COBEPILIEHHO HE MOXO0XKE
Ha MOBEJICHHE OKPY’KAIOIIMX HAC MAaKpOTeld, U3 HAOIIOACHUS U U3YUYEHHUS] KOTOPBIX
HakarmBaeTrcsi Haml onbIT. K cokaneHuto, 3TOT OMNbIT HEJIb3s MCIOJIb30BaTh MpHU
U3YYEeHUH MHUKPOOOBEKTOB, MOTOMY YTO M CaMU HUX pa3Mepbl HE CPaBHUMBI C
pa3MepamMu MakpoTed, W CHJIbl B3aMMOJECHCTBHS, CYIIECTBYIOIUIME B MHUKPOMUDE,
UMEIOT COBEPILEHHO ApYrou, Oojiee CIOXKHBIA XapakTep. BoT mouemy sBieHus,
IPOUCXOJSIINE B MUKPOMHUPE, TPYAHO MOJAAKOTCS NOHUMAHUIO U JIObMU, BIIEPBBIC
3HAKOMSIIIMMUCS ¢ HUMH, 1 CAMUMH YYEHBIMU, MHOTHE TOJIbI TOTPATUBIIUMHU Ha UX
nzyuyenue. Hemanoe 3HaueHHe 3/1€Ch UMEET OCOOBIM NMPUHLHKII OTPAHUYEHUS WIIU
3anpera, KOTOPbIA Mbl 00CYIUM HUXKE.

4.3. TIPUHLIUIT HEOIIPEJEJIEHHOCTU B KBAHTOBOII MEXAHUKE

OTOT NpUHIMN BHEpBble CHOPMYIUPOBAT BBIIAIOMIMICS HEMEIKUA (UMK
Bepuep [Ieiizenbepr (1901-1976) B BHAE COOTHOILICHHS HETOYHOCTEH TMpuU
OTIPEICTICHUU COMPSDKCHHBIX BEIMYMH B KBAHTOBOW MEXaHHMKE, KOTOPBIA TEMEPh
OOBIYHO HAa3BIBAIOT MPUHIUIIOM HeomnpeaeneHHocTu. CyTh €ero 3akiiouyaercs B



CIEAYIOIIEM: €CJIM MBI CTPEMHUMCS OMNPEACINTh 3HAYECHUE OJHOU M3 COMPSIKEHHBIX
BEJIMYMH B KBAaHTOBO-MEXAHMYECKOM ONWCAHUU, HANpUMEp, KOOPAUHATBHI X, TO
3HAYEHHUE APYTrOW BEIWYMHBI, & UMEHHO CKOPOCTH WJIM CKOpPEE UMILyJIbca p = mv,
HEJIb3Sl ONPENCIIUTh C TaKOW XK€ TOYHOCTHhIO. HMHaue TOBOpsA, 4YEM TOYHEE
ONPENEIAECTCA OAHA W3 CONPSIKCHHBIX BEIWYMH, TEM MEHEE TOYHOM OKAa3bIBACTCA
apyras  BEJIMYMHA. OJTO  COOTHOLIEHHWE  HETOYHOCTEW, WM  IPUHLIUII
HEONPEACIICHHOCTH, BhIpaXKaeTcs ciaeayroieil hopmMyiou:
AXAp == h,

rje X - 0003Ha4aeT KOOpJIMHATY, P - UMITYJbC, h - mocrosiHHyto [lnanka, a A -
MPUPALLECHUE BETUYUHBL.

Takum 00pa3om, MPUHIUIT HEOTIPEIETICHHOCTH MOCTYJIUPYET:

HeB0o3MOXXKHO €  OOWHAKOBOM TOYHOCTBIO  ONPEACIUTh U
MOJIOKEHHE, U UMITYJIbC MUKPOYACTHIIBL. [[pon3BeieHne nX HETOYHOCTEN
HE JIOJDKHO MPEBBIIATh MOCTOAHHYIO [ lTanka.

Ha mnpaktuke, KOHEYHO, HETOYHOCTH W3MEpPEHUs] OBbIBAIOT 3HAYUTEIHLHO
OoJbIIIe, YeM TOT MUHUMYM, KOTOPBIA MPEAMUCHIBACT MPUHIIAI HEOMPEICICHHOCTH,
HO pedyb MAST O NPUHLUUIMAIBHOM CTOpPOHE Jnena. ['paHuIpl, KOTOpBIE
yCTaHABIMBAIOTCS 3TUM MPUHLMIIOM, HE MOTYT OBITh MPEOJOJICHBl MyTEM
COBEPILICHCTBOBAHUS CPEACTB M3MEpeHHs. 1103TOMy NPUHLIMIT HEONPENEIECHHOCTH,
M0 KpaiiHel Mepe B HACTOSIIIIEE BpeMsl, CUUTAETC (DyHIaMEHTATHHBIM MOJIO0KEHUEM
KBAaHTOBOM MEXaHWKM M HESABHO (urypupyer B HEH BO BCEX pPaCCYXKICHUSX.
TeopeTnueckn HE HCKIIOYAETCS BO3MOXXHOCTHh OTKJIOHEHHSI 3TOrO NPUHIMUIA U
COOTBETCTBEHHO M3MEHEHUS CBA3aHHBIX C HUM 3aKOHOB KBAaHTOBOW MEXaHUKH, HO B
HACTOSIIIEE BPEMsI OH CUUTAETCS OOIIEeTPU3HAHHBIM.

N3 npuHmuMna HEONmpeneaeHHOCTH HEMOCPENACTBEHHO CJEAYET, YTO BIIOJHE
BO3MOKHO OCYIIECTBUTH JKCIIEPUMEHT, C MOMOIIBI0 KOTOPOTO MOXHO C OOJIBIION
TOYHOCTBIO ONPEAEIUTD MOJIOKEHUE MUKPOUYACTULIBI, HO B TAKOM CIIy4ae €€ UMITYJIbC
Oyner ompezaeneH HeTouHo. HaoGopoT, eciaum ummynbc OyAeT OmpenesieH C
BO3MOXHOW CTENEHbKD TOYHOCTH, TOrJAa €€ TMOJIO)KEHUE CTAHET W3BECTHBIM
HEJIOCTAaTOYHO TOYHO.

B kBaHTOBOI MexaHUKe J1I000€ COCTOSTHUE CUCTEMBI OMUCHIBACTCS C TTIOMOIIBIO
TaK Ha3bIBaeMOM "BOJIHOBOU ()yHKIMHU'", HO B OTJIMYME OT KJIACCHYECKON MEXaHWKU
sTa (QYHKIUS OMpEeNseT MapameTphl ee OyAyIIero COCTOSHHS HE JOCTOBEPHO, a
JUIIb C TOW WU WHOW CTENEHBbIO BEPOSTHOCTH. JTO O3HAYAET, YTO JJIsi TOTO WJIU
MHOTO TlapaMeTpa CHUCTEMbl BOJHOBas (DYHKIMS JaeT JUIIb BEPOSTHOCTHBIE
npeackaszanus. Hampumep, Oyayniee MOJIOKEHUWE KaKOW-TMOO YaCTHIbl CHUCTEMBI
OyJieT onpeeseHo JUIlh B HEKOTOPOM MHTEpBAJIe 3HAUCHUM, TOYHEE TOBOPS, ISl HEe
OyJleT U3BECTHO JIUIIb BEPOSATHOCTHOE pacIipe/ielieHne 3HAaUCHHM.

Takum oOpa3oM, KBaHTOBass Teopusi (yHIAMEHTAIBHO OTJIMYAETCS OT
KJIACCUYECKOU TEM, YTO €€ MPEACKA3aHUsI UMEIOT JIMIIb BEPOSATHOCTHBIM XapakTep U
NOTOMY OHa He OOecreuMBaeT TOYHBIX MPEACKa3aHUi, K KaKUM Mbl MPUBBIKIA B
KJIACCUYECKOM MexaHuKe. VIMEHHO 7Ta HEONpENeICHHOCTh W HETOYHOCTh €€



MpeACKa3aHuii OOJIbIlIE BCEro BBI3BIBAET CIHOPHI CPEAM YYEHBIX, HEKOTOpBIE W3
KOTOPBIX CTAJIA B CBSA3H C 3TUM F'OBOPUTH 00 MHAECTEPMUHU3ME KBAHTOBOW MEXAHUKH.
(ITonpobuee 00 »TOoM cM. craeayromryro TiaBy). OTMETHM, YTO MPEACTABUTEIIH
NpeKHeH, Kiaccuuecko GPu3nku ObLIM yOeXKAEHBI, YTO MO MEPE PA3BUTHUS HAYKH U
COBEpIIICHCTBOBAHUS HM3MEPUTEIHbHOM TEXHUKU 3aKOHBl HAyKH CTaHYT Bce Oosee
TOYHBIMA M JIOCTOBEPHBIMH. [I03TOMY OHM BEpHIIM, YTO HHUKAaKOro Ipenena i
TOYHOCTH TPEACKA3aHUN HE CYILIECTBYET. [[pUHIIUI HEONPEAEITICHHOCTH, JICXKAILNN B
OCHOBE KBaHTOBOI MEXaHHUKH, B KOPHE MOJOPBAJI 3Ty BEPY.

4.4, DUITIOCODCKUE BBIBOJIbI 13 KBAHTOBOI MEXAHUKU

[IpuHUIMIT HEONIPEAENIEHHOCTH, KaK HETPYIHO 3aMETUTh, TECHO CBS3aH C TaKOU
dbyHIaMeHTaIbHON MPOOJIEMOIl HAyUYHOTO MTO3HAHUS, KaK B3aUMOJICHCTBUE 00BEKTA U
cyObeKTa, koTopas umeeT hunocodCKuil Xxapaxkrep.

Uto HOBOTO /JaeT KBAaHTOBas MeXaHWKa N ee moHumaHwus? IIpexnae Bcero,
OHa SICHO IOKa3bIBAET, UTO CYOBEKT, T. €. PU3UK, UCCICAYIOUINI MUpP MeTbYalInx
YacTWIl MaTepuu, HE MOXKET HE BO3JACHCTBOBATh CBOMMH MpHOOpaMu W
M3MEPUTEIbHBIMI YCTPONCTBAMH Ha 3THU dacTullbl. Knaccudeckas ¢usmka Toxe
npu3HaBaia, dYTO NOpuOOpbl HAOMIOACHHSA U HW3MEPEHHUS OKa3bIBalOT CBOE
BO3MYIIAIOIIEE BIUSHUE HA HM3ydaeMbI€ TPOIECCHl, HO OHO OBUIO TaM HACTOJIBKO
HE3HAYUTEIHHO, YTO UM MOXKHO ObuTO TipeHeOpeuyb. COBCEM HHOE TOJIOKEHUE MBI
MMEEM B KBAaHTOBOM MeXaHuKe, MO0 MpHOOpHl U H3MEpUTETbHBIE YCTPOMCTBA,
UCTOJb3yEMbIE JUISI M3YyYEHUS MHUKPOOOBEKTOB, SBISIOTCA MaKpOOOBEKTaMH.
[TooToMy OHHM BHOCST TakuWe€ BO3MYIIEHHUS B JBIKCHHUS MHUKPOUYACTHI], YTO B
pe3ynbrare uX OyIylinue COCTOSHHUS HENb3sl ONPENeIUTh BIIOJHE TOYHO W
noctoBepHO. CTpeMsiChb TOYHO ONPEEIUTh OAUH MapaMeTp, MOJIy4aloT HETOYHOCTh B
MU3MEPEHUH JPYToro mapaMmerpa.

Baxueiimuii  gunocockuii BbIBOA U3 KBAHTOBOM MEXaHUKH
3aKJII0YAETCS B MPUHUUIIMAIBHON HEOIPENEIEHHOCTH pPE3yIbTaTOB
U3MEPEHMs U, CJIE€A0BAaTEIbHO, HEBO3ZMOXXHOCTH TOYHOI'O MPEABHICHUS

Oyayuiero.

OnHako 0TCrO/1a BOBCE HE CIIEAYET, UTO Mpe/CKa3aHus B 00JacTU MUKpOMHpa
COBEpIICHHO HEBO3MOXKHBI. Peub HZIET TOJBKO O TOM, YTO BO3JEUCTBUS MPUOOPOB
HaOIO/ICHUST U M3MEPEHUs] Ha MEeJIbYalIlIie YacTUIlbI MAaTepUU CKa3bIBAIOTCS Ha UX
MOBEICHUN 3HAYUTENIBHO CHJIbHEE, YeM Ha TNoBeneHuu Makporena. OIHaKo Jaxe B
o0jacTu MakpoMupa abCOJIFOTHO TOYHOE MPEACKa3aHUE OCYIIECTBUTh HEBO3MOXKHO.
Tem Oonee »9TO KacaeTcs HENOCTYMHOTO HAIIMM YyBCTBaM MHKPOMHDA.
HeynuBurenbHO m03TOMY, YTO MOCIE BOSHUKHOBEHHS KBAHTOBOW MEXaHMKU MHOTHE
3aroBOPHJIM O MOJHOM HEeIpeacKa3zyeMocTu Oyyiero, o "cBobojae Boau" 3yeKTpoHa
M MOAOOHBIX €My YacTHII, O TOCIIOJICTBE CIIy4allHOCTH B MHPE M OTCYTCTBUHU B HEM
nerepmuHu3Ma. [logpodHee 06 3TOM MbI pacCKakeM B CIIETYIOUIEH TIaBe.
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[Tonymaiite U OTBETHTE

1. Yem oTnuuyaercss NOpeIMET UCCIENIOBAaHHUA KBAHTOBOW MEXAHUKUA OT
KJIACCUYECKOM ?

Kakne skcrieprMeHTBl [1OKa3bIBAKOT CYLIECTBOBAHUS BOJHOBBIX CBOMCTB Y
MHKPOYACTHIL] MAaTEPUU?

CymecTByloOT JM  BOJHOBBIE CBOMCTBA 3THX 4YacTUI[ OTHEJIBHO OT
KOPIYCKYJISIPHBIX ?

UYro 03Ha4aeT Ayann3sM MUKPOYACTHIL?

ChopmynupyiiTe NOpPUHIMN JTOMOJHUTEIBHOCTH M PACCKAXUTE, TIE OH
npumensiercs. [loyemy TPUHIMI HEONPEICICHHOCTU CIYXHUT (yHIAMEHTOM
KBAaHTOBOUW MEXaHUKH?

CtaBUT JIM 3TOT NPUHLMII IPEAEIT HALIEMY ITO3HAHUIO?

B kakoit ¢opme BbIpaxaroTcsi 3aKOHbI KBAHTOBOW MEXaHUKH?



I''TABA 5. KOHUEITIWA AETEPMUHNU3MA U CTATUCTUYECKUE 3AKOHBI

3aKOHBI, C KOTOPBIMH MBI BCTPEUYAIUCh B KIIACCHYECKOW MEXaHUKE, UMEIOT
YHUBEPCAIbHBIA XapakTep, T.€. OHU OTHOCATCA KO BCEM 0€3 UCKIIOYEHUS N3yYaeMbIM
oObekTam. Hanpumep, 3aKOH BCEMHUPHOTO TATOTEHUS JEHCTBUTEIEH A BCEX
MaTepuaibHbIX Tell, OONbIINX U MalblX. OTIUYUTENbHAsT OCOOEHHOCTh TaKOTO pojia
3aKOHOB COCTOMT B TOM, YTO MNPEICKAa3aHUs, MOJYYEHHbIE HA MUX OCHOBE, MMEIOT
JOCTOBEPHBIN U OTHO3HAYHBIN XaPAKTED.

Hapsany ¢ HMMM B Hayke C CepeIuHBI IPOLLIOrO BEKa CTAJIM BCE IIUPE
OPUMEHATBCA  3aKOHBI  Apyroro Tuma. Mx mpeackasaHuss HE  SBISIOTCA
OJIHO3HAYHBIMH, a TOJBKO BEPOATHBIMU. IMEHHO 3TO 00CTOATENBCTBO JOJITOE BpEMS
CIY’KWJIO NPENATCTBUEM Ul IPU3HAHUSA MX B HAyKe B KAa4eCTBE IIOJHOLICHHBIX
3ak0HOB. [lo3TOMy OHHM paccMaTpuBaIMCh Kak BCIIOMOTATENIbHBIE CPEACTBA IS
0000IIeHNsT W CcUCTeMaTH3aluu SMiupudeckux ¢(aktoB. llomokeHne KOpeHHBIM
o0pa3oM H3MEHMJIOCH IIOCJIE TOrO, KAaK KBAaHTOBAas MEXaHUKA IIOKasajga, 4YTO
CYILLIECTBOBAHHE HEOIPEIECIEHHOCTH KOPEHUTCS B cCaMOM (pyHJaMEHTe MaTepuu - B
MUPE €€ MEIbYalIlINX YaCTHLl, IOBEJEHNUE KOTOPBIX MOKHO MPECKA3aTh JUIIb C TOU
WJIM UHOM CTEIIEHBIO BEPOATHOCTH.

5.1. BEPOATHOCTHBIE, MJI CTATUCTUYECKUE 3AKOHBI

CBoe Ha3BaHHWE STH 3aKOHBI TOJYYWIM OT XapakTepa Toil uHopMaIu,
KOTOpasi UCHOJb3yeTcs sl UX (OPMYJIIMPOBKH M TOIYYEHMs 3aKIIOUYCHHS U3 HEe.
BepoATHOCTHBIMU OHHM HA3bIBAIOTCS IOTOMY, UYTO 3aKJIIOUYEHHS, OCHOBAHHBIE HA HUX,
HE CJEAYIOT JIOTMYECKH W3 HMeErouleiics MHpopMaluud, a MOTOMY HE SBISIOTCS
JOCTOBEPHBIMU U OJHO3HA4YHbIMH. [lockonbKy cama MH(pOpMAIMS MPU 3TOM HOCHUT
CTaTUCTHUYECKUWA  XapakTep, TO YacTO TaKWE 3aKOHbl Ha3bIBAIOT  TAKKE
CTaTUCTUYECKUMHU, M O3TOT TEPMUH TOJYyYWJ B HAyKe 3HAUYMUTENIbHO OoJbllee
pacrpocTpaHEHHE.

Tem He MeHee, HCIOIb30BAHNE TEPMUHA '"BEPOSITHOCTD" ISl XapaKTEPUCTUKH
CTATUCTUYECKUX 3aKOHOB 00Jiee 000CHOBAHHO C TEOPETUYECKON TOUKH 3PEHUSI.

Bo3Hukaer Bonpoc: 0 Kakoi BEpOSITHOCTH UJIET PEYb B IAaHHOM ciiydae?

B HacTosi1ee Bpems CyILIECTBYET 110 KpalHEN MEpE TPU UHTEPIPETALUU ITOTO
TepMuHa. [lepBas M3 HUX CBA3aHA C KJIACCMYECKUM IEPUOAOM PA3ZBUTHUS TEOPUU
BEPOSITHOCTEM, KOrJja BEPOSITHOCTh COOBITHSL ONpEAesijach KaK OTHOLUIEHUE YHCIIa
Clly4aeB, OJIArONPUSATCTBYIOIIUX TOSBICHUIO COOBITHS, K O0OILIEeMy 4YHCIy BCeX
BO3MOXHBIX ClIydyaeB. Takoe ONpeaerIeHue Mbl BCTPEYaeM Yy OJHOTO U3
OCHOBOIIOJIOKHUKOB ~ KJIACCUYECKOM TEOPHUM BEPOSITHOCTEM -  BBLAAIOLIETOCS
(panmysckoro maremaruka I1. C. Jlamaca®. C mOMOIIBIO TAKOTO ONPEAEIEHHS JETKO
HOJICYUTATh BEPOSTHOCTH, WM IIAHCHI, MOSBICHUS COOBITHS B a3apTHBIX UIPax, U3

L Cwm.: Jlanaac I1. OnwiT Gpunocopuu TeopuH BeposTHOCTE. - M., 1908. -C.15.



aHajau3a KOTOPbIX M TMOsSBUIach cama Teopus. OIHAKO TMpaBWiia a3apTHBIX UIP
CHEIUaIbHO TIOCTPOEHBI TAaKUM O00pa3oM, dYTOOBI IIAHCHI HMTPOKOB OBLIN
PaBHOBO3MOXHBIMH, HO B TMPUPOJE U OOIIECTBE PABHOBO3MOXKHBIE COOBITHS
BCTpeuaroTcs peako. I[loaTomy s KOJIMYECTBEHHOM OLIGHKH BO3MOXKHOCTH
MOSIBIICHUS TEX WJIM HWHBIX COOBITUA HEOOXOAUMO ObUIO HAWUTU APYTYIO
UHTEPIPETALIUIO.

Co BpeMeHEM Y4YEHBIM JICMCTBUTENIPHO YIAIOCh HAWTH €€ MyTeM CpaBHEHUS
Yrciia TMOSBICHHUS HCCIECAYEMOTOo COOBITHS K OOIeMy YWCIy BCEX HaOIIOJIECHUH.
JleficTBUTENTFHO, YeM dYallleé MPOUCXOJIUT COOBITHE, TEM BHIINIE BEPOSTHOCTH €T0
NOSIBJICHUSI TPHU JAaHHBIX YCJIOBUSX HaOmojaeHus. OYeBUIHO, YTO YUCIECHHOE
3HAQYCHUE BEPOATHOCTH TIPU TaKOM OIPEICICHUH 3aBUCUT OT KOJIMYECTBA
HAOJIIOICHUH, T. €. OT OTHOCUTEIHHON YacTOTHI MOsABICHUS coObITUA. [ToaTOMY y uem
Oonple chenaHo HAONIONEHMM, TeM TOYHEee OylIeT BBIUMCIECHA U BEPOSTHOCTD
coowiTus. Mcxonss W3 3TOro, HEKOTOpPHIE YUYEHbIE MPEIJIOKUIN, pPacCMaTpUBATh
BEPOSITHOCTh COOBITHS KaK TpeNesl ero OTHOCHUTEIBHON YacTOTHI MPU OSCKOHEYHOM
yucie HaOmoaeHui. [lockonbKy Takoe KOJMMYEeCTBO HAONIOACHUN TMPAaKTHYECKU
OCYLIECTBUTh HEBO3MOXHO, TO MHOTHE TEOPETHKH, & OCOOCHHO MPAKTUKU, PEUIUIH
OTPENENISITh BEPOSTHOCTh KaK OTHOIICHUE YKCJIA TMOSIBJICHUS HWHTEPECYIOIIETO
coObITUSI K OOIEeMy 4YHCITy BceX HAONIOACHWH, KOrJa KOJHMYECTBO TOCIETHUX
JOCTATOYHO BEJIMKO. JTa BEIWYMHA B KaXJOM KOHKPETHOM Clly4yae JOJIKHA
OTIPEICIISITHCS YCIOBUSIMHU KOHKPETHOM 3a7a4H, T.€. BEpOATHOCTH P(A) paBHa:

P(A)=1/m,

ra€ T - YKUCIO TIOSIBJICHHUS WHTEPECYIOIIEro COOBITHSA, a I YHCIO BCEX
HaAOJIIOIEHUIA.

YkazaHHOE€ OIpeleNieHue BEPOSITHOCTH HA3bIBAIOT TaKXKE YacCTOTHBIM,
MOCKOJIbKY B HEM (DUTYpUPYET MOHITHE OTHOCUTEIHHON YacCTOTHI MPHU JITTUTEIHHBIX
HaOmoaeHusx. I[locnennue aHanM3UPyrOTCsT OOBIYHO CTATUCTUYECKUMU METOJAMH.
OueBUHO, YTO NpPU CTATHCTUYECKOW, WM YaCTOTHOW, HMHTEPIPETALMU HEJb34
TOBOPUTH O BEPOSITHOCTU OTACIBHOTO, EAUHUYHOTO COOBITHS, KOTOpOE HE 00JamaeT
yacToToi. I[loATOMY BEpOSTHOCT NIPU TaKOW HWHTEPIPETAlM OTHOCUTCSA K
HEKOTOpPOM TpyIie coOblTuid. B mpenpiaymieil rmase Mbl yHIOMUHAIH, YTO BOJIHOBAs
(GYHKIIMS B KBAHTOBOM MEXaHHUKE OMpPEAENIeT MapameTpbl OYAYIIEro COCTOSHUS
cUCTEMBI B "cpelHEM", T. €. HE YKa3bIBa€T, HAIPUMEP, ONPEACIICHHOE 3HAYECHHUE €0
KOOpJAWHAT, a TOJBKO TOT HHTEpPBAJ, B KOTOPOM OHHM MOTYT HaXOIUThCA. ITO
00CTOSITENILCTBO YaCTO XapaKTEPU3YIOT TEPMUHOM '"BEpOSTHOCTHOE pacipe/ieneHue".

YacToTHasA, WM CTATUCTUYECKAsl, UHTEPNPETALMS BEPOSITHOCTH MOJy4dHiIa
HaumOoJiee MIMPOKOE NPUMEHEHHUE B ECTECTBEHHBIX M TEXHHMYECKMX HayKax, a B
MOCJIEAHUE JECATWICTHSI TaKK€ B COLMUAIIBHOM M TYMaHUTapHOM IO3HAHUU. DTO
OCEHSIETCSI MPEXkKJE BCEro TE€M, YTO peajbHbIE MPOLECChl B OCHOBHOM COCTOST U3
OOJIBIIOTO KOJIMYECTBA DJIEMEHT, CBSI3H MEK/Iy KOTOPHIMU UMEIOT CIIOKHBIN XapaKkTep
I KOTOPHIX HEMAJyI0 pOJb HUIPAIOT CIydaiHble (PAKTOPhl, OT KOTOPBIX HEJb3s
OTBJIEYbCS, KaK 3TO JEJNAIOT B KJIACCHYECKOW MeXaHuKe. TeM He MeHee, W s
XapaKTepUCTUKH TaKUX IMPOLECCOB MOMXKHO HANUTH HEKOTOPbIE PErYJISIPHOCTH,
KOTOpbIE JAalOT BO3MOXKHOCTb CTPOUTH BEPOATHOCTHBIE MPOTHO3bI HX OYAYIEro
MTOBEJICHMUS.



Camoe T1JaBHOE MNPUMEHEHHE YaCTOTHAs MHTEpIpPETaIUsi BEPOSTHOCTH
HaXOAUT TpPU OTKPHITUM W aHAM3€ CTAaTUCTUYECKUX 3aKOHOB. Bcroay, rie Mbl
BCTPEYAEMCSl C MACCOBBIMU CIyYaWHBIMU WJIM TOBTOPSIOMIUMHUCS COOBITHSMU, MPU
TUIATENIbHEN MCCIEeIOBAaHUM MOXHO OOHApyKHUTh, 4YTO BCE OHH, HECMOTpPS Ha
OTKJIOHEHHSI M pa3HOOOpa3ne B CBOEM IMOBEACHHM, OOJANal0T OMpEeAesIeHHOM
pPEryJIIpPHOCTBIO, A MMEHHO: YCTOWYMBOW OTHOCHUTENIIBHON 4YacTOTOW. OJra
3aKOHOMEPHOCTh OblJla JJaBJi€HA €Il B aHTUYHOM MHUPE Ha MPUMEPE OTHOCUTEIbHBI
YCTOMYMBOCTA KOJMYECTBA POXKIAIOIIMXCS 32 TOJ MaJbYMKOB U JEBOYEK.
BrnocneacTBun ObUTM  HAWIEHBI JAPYTHE CTATHCTHYECKUE 3aKOHBI B  (PU3HKE,
ouonoruu, geMorpaduu, CTpaxoBOM JieJie, COLIMAIbHON CTAaTUCTUKE U T. [I.

Kak oTHOCWINCHh K CTaTHUCTUYECKMM 3aKOHAM B KIIACCUYECKON Hayke?
[Ipu3HaBaIMCh 1M OHM B Ka4E€CTBE MOCTOSIHHBIX METOJOB HCCIEAOBAaHUS HAPABHE C
YHUBEPCAJIbHBIMU 3aKOHAMU WJIM CUUTAINCh BPEMEHHBIMH CpPEICTBAMU IO3HAHUS'
UCIIOJIb3yeMbIMHU JJIs1 yI00CTBa, MOKA HEe OyIyT HailIeH MOJIMHHBIC 3aKOHbI?

Ha »3TOT BONpOC MOXHO OTBETHTH BIIOJIHE OJHO3HAYHO: CTATHCTHYECKHE
3aKOHbl HE CUHMTAINCH MOJJMHHBIMU 3aKOHAMH, TaK KaK Y4Y€HbIE MpPOILIOro BeKa
IPEANOJIAraliv, YTO 32 HUMU JIOJKHBI CTOSATh TAKUE K€ YHUBEPCAJIbHBIEC 3aKOHBI, KAK
3aKOH BCEMHUPHOTO Tsirotenuss HbroTOHa, KOTOpBIM cuMTancs 0Opas3loM
JETEPMUHUCTCKOTO 3aKOHA, MOCKOJIbKY OH 00ecreyrBaeT TOYHbIE M JOCTOBEPHBIE
NpeACKa3aHusl NPWJIMBOB M OTJIMBOB, COJIHEUHBIX W JYHHBIX 3aTMEHUNA U JIPYTHUX
SIBJICHUM TIPUPOABI.

CraTucTuueckue k€ 3aKOHbl TMPU3HABAIMCH B  KayecTBE  yAOOHBIX
BCIIOMOTaTEIbHBIX CPEJCTB MCCIEAOBAHUS, HAIOIIMNX BO3MOXKHOCTH IMPEIACTABUTH B
KOMIIAKTHOW M YJOOHOW (opmMe BCIO MMEIOLIYIOCS HH(POPMALUIO O KAaKOM JU0O
MpEeJAMETE HCCIEIOBAaHUA. TUIWYHBIM NPUMEPOM MOXKET CIYXHTh HH(pOpMaLHs,
rojyyaemasi oCpe/ICTBOM IMEPENKCH HAceJIeHUsl. B mpuHIUIIE Mbl MOKEM IMOIYYUTh
0 KaXJOM TpaXIaHMHE CTpaHbl BCE€ HEOOXOAMMBIE CBEICHMS, HO KOrJa OHH
KJIACCU(DPUIIMPYIOTCS MO OTAEIbHBIM IIYHKTaM, CBOJATCS B OTJIEJbHBIE MOKA3aTEIN U
00001I1ar0TCs, TO paboTarh ¢ TakoW MHGOPMAIMEW 3HAYUTEILHO YJ00HEe U Jierde.
CrartucTuueckre 3aKOHbl M TEOpPETHYECKHUEe 000O0IIeHUus, HaWJeHHbIE B (PU3UKeE,
OMOJIOTUM, HKOHOMHKE, COLIMOJOTMH, TIpaBe M JIPyTUX HayKaX, TaKKe
paccMaTpUBAIUCh B KAYECTBE YAOOHOTO BCIIOMOIaTeIbHOIO CPEACTBA sl OIUCaHUS,
cucTeMarusaluu U o00O0OILIeHUs HaiJleHHOro sMnupuyeckoro marepuana. Ilo-
BUJMMOMY, TJIaBHAas NPUYMHA TaKOTO OTHOIIEHHUS K CTAaTUCTHYECKUM 3aKOHaM
COCTOsJIa B TOM, YTO 3aKIIOUYEHHS] HUX HEJOCTOBEPHBI, HEONPEIEICHHBI, a JHILIb
BEPOSITHBI B TOM WJIM MHOW CTENEHH, IPUYEM 3Ta CTENEHb CYLIECTBEHHO 3aBUCENA OT
KOJIMYecTBa HAOJIOJICHUN U SKCTIEPUMEHTOB.

B cBsi31 ¢ 3TUM NOUIMHHBIMH 3aKOHAMHU CYUTAINCh UMEHHO JIETEPMUHUCTCKUE
3aKOHbI, oOOecleyMBarolIe TOYHbIE M JIOCTOBEpHbIE MpeACKa3aHus. OTa
TEPMHUHOJIOTHSI COXPAaHWIACh JI0 HACTOSIIET0 BPEMEHM, KOrJa CTaTUCTUYECKUE, WU
BEPOSITHOCTHBIE, 3aKOHBI KBATU(MUUIUPYIOTCS KaK WHJIETEPMUHUCTCKHUE, C YEM Bl
JM MOXHO COIJlacuThbes. ENMHCTBEHHOE, YTO 37E€Ch BEPHO, - 3TO KaYECTBEHHOE
pa3iinunie MEXKIy ABYMSI TUIIAMH 3aKOHOB: YHHUBEPCAJIbHBIMU U CTATUCTUYECKUMU. B
TO K€ BpeMsl MEXIy HHUMH CYLIECTBYIOT U TiIyOOKas OOIIHOCTb, U €IUHCTBO,
3aKJIIOYAIOIIUECS] B TOM, YTO BCE OHH OTOOPaKalOT OIMpENeTICHHbIE PETYISIPHOCTH B



npupoge u odmectBe. Onupasich Ha 3TU PETYJISIPHOCTH, Mbl MOXKEM YCIEIIHEe
JNEUCTBOBaTh B OKPYXKAIOIIEM HAC MHUPE CIyYaWHOCTEW W HEOIPENCIICHHOCTEN,
IIOCKOJIbKY 3aKOHBI YCTaHABIMBAIOT HEKOTOPBIE 3aIPETHl U TEM CAMbIM YMEHBILIAKOT
KOJIMYE€CTBO BO3MOXHBIX BHIOOPOB WM alIbTE€PHATUB JEHCTBUS.

OTHOIlIEHHE K CTaTUCTUYECKUM 3aKOHAM MPUHUUIIHAIBHO M3MEHWIOCH MOCHE
OTKpBITUS 3aKOHOB KBAaHTOBOM MEXaHWMKH, IPEACKa3aHUS KOTOPBIX HMEIOT
CYLIECTBEHHO BEPOSTHOCTHBIM Xapakrep. llonmbITka HAWTUH HEKUE CKPBITHIC
apameTpbl, C TOMOILIBIO KOTOPBIX MOXKHO OBLJIO OBl CBECTH CTATUCTUYECKUE 3aKOHBI
K CTPOI0 JI€TEPMUHUCTCKUM 3aKOHAM, TIOJIOOHBIM 3aKOHAM KJIACCHYECKOW MEXAaHHKH,
He yBeH4aslach ycnexoM. [lo-Buaumomy, npuHun HeonpeaeneHHoctu ['eitsendepra
HE 1a€T BO3MOXKHOCTH OCYILIECTBUTH ITO.

5.2. KIACCUYECKUI U BEPOSITHOCTHBIN JETEPMUHU3M

Haubonee sicHas u TouHas (OpPMyIHpPOBKA CYIIHOCTH KJIACCHYECKOTO
nerepmuHn3Ma npuHagiexur II. Jlammacy, BeimencTBue 4ero Takou JE€TEPMUHU3M
YacTO  HAa3bIBAlOT  TaKXKe  JIAIJIACOBCKUM  JeTepMUHU3MOM.  [loapobOHyto
(OpMyIHPOBKY 3TOTO JETEPMUHU3MA, JaHHYIO0 caMuM Jlamiacom, Mbl IPUBOAMIIN B
M. 2, KOrjga TMEpeYHCIsUIM  XapakTepHble  OCOOEHHOCTH  MEXaHHUIM3Ma.
JIeCTBUTENBHO, JIAINIACOBCKUN JETEPMUHHM3M OCHOBBIBAETCS Ha MPEICTABICHUH,
COTJIACHO KOTOPOMY BECh OKPY’KAIOUIMH HAC MHUpP - 3TO OrPOMHAsi MEXaHHW4YecKas
CUCTEMA, HAYaJIbHOE COCTOSIHUE KOTOPOU SBIIIETCSA TOYHO 3aJaHHBIM U B KOTOPOH HE
JIeNIaeTCsl HUKAKOTO Pa3Inyus MEXIy ABWKCHUAMH 'Belnuaimux Tea BeeaeHHoU u
Jer4aimmx aToMoB".

Pasymeercs, Jlamnac ornaBan cebe OT4ET B TOM, YTO Takas CHUTyalHs B
pealbHOM MUpPE HEBO3MOXHA U MTO3TOMY OHa IPEeICTaBIseT cCO00M Haeannu3aluio, HO
B TO JK€ BpeMs HEJIb3sd HE IpU3HAThb, YTO B €€ OCHOBE JIEKUT HWMEHHO
MEXaHUCTUYECKUU B3IJISII HA MUP, COIIacHO KoTtopoMmy Bcenennas ynomo0isercs
TUTAHTCKOMY  MEXaHHM3My, Bce OyAyllue COCTOSHHA  KOTOPOTO  CTPOro
JNETEPMUHUPOBAHBI WIIH NPENOIPENEIICHBI €T0 HAYAIbHBIM COCTOSTHUEM.

['maBHBII ~ HENOCTATOK  JIAaIUIaCOBCKOrO, Kak W JI0OOro  Japyroro
MEXaHUCTUYECKOIO0 JIETEPMHMHU3MA, COCTOMT IIPEXIAE BCEr0 B TOM, YTO OH
IIPEACTABIAET MHUP, BCENEHHYI0 Kak CHUCTEMY, IMOJHOCTBIO JAETEPMUHUPOBAHHYIO
UCKIIIOUMTEIFHO 3aKOHAMU MeEXaHUKU. B TakoM wmupe He ObUI0 Obl HHUYETrO
HEOIPEAEIEHHOIO U CIy4aliHOro. B CBA3M ¢ 3TUM cama CIy4allHOCTh IO CYILIECTBY
UCKJIIOYaeTcsi U3 mnpupoasl M obmectBa. Haumnas c Jlemokputra um 0coOeHHO
anrmiickoro ¢umiocopa Tomaca ['0o66ca (1588-1679), ciyuaiiHoe mnpexHUE
MaTEpPUATKUCTBI OMPENEIHN KaK "He0OX0AUMYIO IPUUYMHY, YETO HENb3s Pas3risaAeTh .

Taxoif B3rasa Ha CIy4alHOCTH ObUI IPOAMKTOBAH MEXAHULM3MOM CTaporo
MeTa(pU3NYECKOr0 MaTepUaiu3Ma, IMOJYUYHMBILErO0 HauOoJee SPKOe BBIPAKEHUE BO
dpaniyzckom MarepuanimaMe XVIII B. [TogoOHBIX e BO33pEHUM Ha CIy4YalHOCTH
NIPUACPKUBAINCH MHOTHE Y4YeHble TOM »Jmnoxu. Jlammac, Hanmpumep, cuyuTal
CIIy4alHbIM TO, IPUYHMHY YEro Mbl HE 3HAEM HJIM HE MOXEM TOYHO BBIIBUTH €€



cnenctBus. C 3TUX MO3UIMI OH paccMaTpUBAET U BEPOATHOCTb, KOT/Ia yKa3bIBAET,
4TO OHa "00YCIOBIMBAETCS OTYACTH ITHUM HE3HAHMEM, a OTYACTH HAIIUM 3HAHHUEM'.
Kak MbI BBIACHWIIM paHee, JOMMHUPYIOIIAs B HACTOALLEE BpeMs YacTOTHas, WM
CTATUCTUYECKasl, MHTEpIpETalusi  BEPOSTHOCTH, HANPOTHUB, MOJYEPKUBAET
OOBEKTUBHOE COJCp)KAHUE TIOHATHS BEPOATHOCTH, HMOO paccMaTpuBaeT €€ Kak
KOJINYECTBEHHYIO XapaKTEPUCTUKY YCTOMUMBOCTH YacCTOThl MAaCCOBBIX CIIy4alHBIX
coObiTuii. Takum 00pa3oM, CTOPOHHUKM MEXAaHUCTUYECKOIO MaTepuaIn3Ma
aOCONMIOTU3UPYIOT KaTErophi0 HEOoOXOIWMOCTH, TPHU3HABas TMOJJIHMHHBIMU JIUIIb
YHUBEpCaJbHBIE 3aKOHBI, MW HCKIIOYAIOT clydalHocTM U3 Mupa. Ecim
[OCJIEI0BATEIbHO MPUIEPKUBATHCS TaKOW TOUKHU 3PEHHUS, TO HEU3OEKHO MPUAETCS
MPU3HATh WU TPEAONPEACICHHOCTh BCEX COOBITMII B MHpPE W CBS3aHHBI C HHUM
(aTanucTUYECKUI B3I HA MUD.

OmuboYHOCTh TAaKUX B3IMJIAJOB - B  HENOHUMAHUM JUAIEKTHYECKON
B3aMMOCBSI3U MEXJIYy CIy4yalHbIM M HEOOXOJMMBIM, KOTJa OHHM paccMaTpHUBAIOTCS
000CO0OJIEGHHO JApyr OT Jpyra W [pPOTHBOIOCTABIAIOTCA Jpyr Apyry. B
JIEHUCTBUTEIBLHOCTU K€ HEOOXOJIMMOCTh BO3HUKAET KaK pe3ysbTaT B3aWMOJEWUCTBUS
MHOTHUX CJIy4alHOCTEH, O 4eM CBHUJAETEIbCTBYIOT CTATUCTMUYECKUE 3aKOHBI. B CBOIO
ouepelb CIy4ailHOCTH BBICTYHalOT B (OpMe TMPOSIBICHUS U JTONOJHEHHUS
HEO0OXOJIMMOCTH, TIOCKOJIbKY YHUBEpPCAJIbHbIE HIIK CTPOTO JETEPMUHUCTCKHUE 3aKOHBI
B YMCTOM BHUJE HE CyHlecTBYIOT. [IpM HMX yCTaHOBJIEHUM MBI OTBJIEKA€MCSl OT
HEKOTOPBIX BTOPOCTENEHHBIX (DAKTOPOB, KOTOPbIE PACCMATPUBAIOTCS MPU 3TOM Kak
Clly4aiiHble, 10O HE OKa3bIBAIOT CYIIECTBEHHOTO BIMSIHHS Ha X0 IPOIECCOB.

Wtak, neTepMUHU3M UCTOPUUECKH BBICTYTIAET B ABYX opMax:

* JIAIJIACOBCKOT0, UM MEXAHUCTUYECKOTr0, IETEPMUHU3MA, B OCHOBE KOTOPOIO
JeXaT YHUBEPCAIbHbIE 3aKOHBI KIIACCUYECKONW (PU3UKH;

* BEpPOSATHOCTHOIO JE€TEPMUHU3MA, ONMUPAIOIMIETOCHd HA CTaTHCTHYECKHE
3akoHbl. IlosTOMy Bpsia sM LenecooOpa3HO Ha3blBaThb TaKOW JI€TEPMHUHU3M
MHJETEPMUHU3ZMOM.

Korna cpaBHuBaioT 3T (DOpMBI BBIpaKEHUS PETYISIPHOCTEH B MHpE, TO
0OBIYHO OOpalatOT BHUMAaHUE Ha CTENEHb JOCTOBEPHOCTH UX npeackazanuil. Ctporo
JIE€TEPMUHUCTCKUE 3aKOHBI JAIOT TOYHBIE MPEACKA3aHUs B T€X 00JACTIX, I€ MOMXKHO
abcTparupoBaThCs OT CJOXKHOTO XapakTepa B3aUMOJCHCTBUS MEXAY TeJIaMH,
OTBJIEKAaTbCA OT CiIy4allHOCTEl W TEM caMblM 3HAYUTENbHO  YIPOIIAThH
JNEUCTBUTEIBHOCTh. OJHAKO TAaKOE YMPOIIEHHE M CXEMaTH3allMs BO3MOKHBI JIHIIb
pu U3y4eHUH npoctermux Gopm nemwxenus. Koraa sxe nepexomsT K UCCIEIOBAHUIO
CIIO)KHBIX CHCTEM, COCTOSIIIUX M3 OOJIBIIOTO YHCJAa 3JIEMEHTOB, WHIUBUAYaJIbHOE
[OBEJICHUE KOTOPbIX TPYAHO MOAJAETCS ONHUCAHHWIO, TOorjga oOpaliamTcs K
CTATUCTUYECKUM 3aKOHAM, ONUPAIOLIMMCS Ha BEPOSITHOCTHBIE ITPEICKA3aHMUS.

Takum 00pazoMm, B COBPEMEHHOW KOHLEMLMUHU JETEPMUHU3MA OPTaHUYECKU
COYETAITCSI HEOOXOAUMOCTh U CilydaHOCTh. [loaTOMy MHp U COOBITHS B HEM HE
OKa3bIBAIOTCS HU (PATAIMCTUYECKH MPEAOIpPeIeICHHBIMUA, HU YUCTO CIy4YalHBIMH,
HUYEM HE O00YCIOBJIEHHBbIMH. KilaccHyeckuil JeTEpMUHU3M JaIluIaCOBCKOrO THIA
Ype3MEpHO MOJUYEPKUBAT POJIb HEOOXOJMMOCTHU 3a CUET OTPULIAHUS CIy4yallHOCTH B
OpUpOJIE U MOITOMY JlaBajl MCKa)KEHHOE IpEACTaBIECHUE O KapTuHe Mupa. B
MPOTHUBOBEC 3TOMY HEKOTOpBIE YYEHbIE, OIIMOOYHO HWCTOJKOBBIBAS MPUHIUI



HEOMpEACNIEHHOCTH B  KBAHTOBOM  MEXaHHWKE, MPOBO3TIACHIA  TOCIOICTBO
CIIy4ailHOCTH,  OTpHUIas  Kakylo-mubo ponb  HeobxoaumocTH. Ilpusnanue
CaMOCTOSITEJIbHOCTH CTaTUCTUYECKUX, WIn BEPOSATHOCTHBIX, 3aKOHOB,
OTOOpaXKalIIMX CYIIECTBOBAHUE CIIyYalHBIX COOBITUH B MHpE, JIOMOJHSET
MPEKHIOI KapTHHY CTPOro JETEPMUHUCTCKOTO MHpa. B pesynbTrare 3TOro B HOBOIA
KapTHHE MUpPa HEOOXOJUMOCTh U CIy4allHOCTh BBICTYNAIOT KaK B3aWMOCBSI3aHHBIE U
JOTIOHSOIINE APYT APyra €ro aCleKThl.

OdeHp YacTO ACTEPMUHU3M OTOXKAECTBISIOT C MPUYMHHOCTHIO, HO TaKOM
B3IJIS1/1 HEJIb3S1 CYMTATh MPABUIIBHBIM XOTS ObI TIOTOMY, YTO MPUYUHHOCTH BBICTYIAET
Kak oJHa U3 (GOopM MPOSBICHUS IeTepMHHHU3MA. J[eCTBUTEIHHO, KOTJa TOBOPST O
NPUYMHE U CJIEJCTBUHU, TO YKa3bIBAIOT HA CBS3b JABYX SIBJICHUW WA MPOIECCOB BO
BPEMEHH, H30JIUPYS UX OT JPYTHX SBJICHUH, BBIPHIBAs UX U3 BCEOOIICH B3aUMOCBSI3U
Y B3aUMOOOYCJIOBJIEHHOCTH BCEX SIBJICHUM.

To sBrneHue, KOTOPOE BHI3BIBAET WM MOPOXKAAET APYroe sSBICHUE, HA3BIBAIOT
NPUYMHOW, a BTOpPOE SBICHHUE, TMPEACTABIIONIee COOON pe3yibTar AeHCTBUS
OPUYUHBL, - CIIECTBUEM. Takue HHTYUTHUBHBIEC TI0 XapaKTepy ONpPEIeICHNs BOSHUKIN
U3 HEMOCPECTBEHHON MPaKTUYECKOU JEATEILHOCTH YelIOBEKa M0 MPeoOpa3oBaHUIO
BeIIe M TOMYEPKUBAIOT HMMEHHO NPUYUHHO-CIEICTBEHHBIM XapakTep ero
JesTeIbHOCTH. B COBpeMEHHOM Hay4HOM MO3HAaHUM MpeolianaeT TeHICHUUs K
OTIPEICIICHUIO MPUIMHHON 3aBHCHUMOCTH C TTOMOIIBIO 3aKOHOB, KOTOPBIC B OTIUYHE
OT JPYTHUX 3aKOHOB HA3bIBAIOT Kay3aJIbHBIMH, WM IPUYUHHBIMH 3aKOHAMH.

C moeii Touku 3penus, - nucan P. Kapnam, - 6p1u10 Ob1 O0Jiee TIIOAOTBOPHBIM
3aMEHUTh BCIO JUCKYCCHIO O 3HAUEHUU IOHATUS NPUUYMHHOCTU HCCIIEIOBAaHUEM
pa3IMYHBIX TUTIOB 3aKOHOB, KOTOPHIE BCTPEUAIOTCS B HAYKeE.

OTcrofa CTaHOBUTCS SICHBIM, YTO MPUYMHHOCTH BBICTYIIAET B KA4€CTBE OJHOMN
u3 (Gopm BbIpaKeHUS ACTEPMHHH3MA B MHUpPE, KOTOPHIA C (PMIOCOPCKOW TOUKH
3pEHUST MOYKHO OTNPEIETUTh KaK YUCHHE O BCEOOIIeH 3aKOHOMEPHOU CBSI3U SBICHUH U
MIPOLIECCOB B 0OBEKTUBHOM MUDE.

OCHOBHBIC MOHATHUS ¥ TEPMUHBI
BeposTtHocTh Bo3mMokHOCTB
JlerepMuHn3M JlocToBepHOCTH
3akoH NuperepMuHu3M
IIpenckazanue JlarmtacoBckuit

JIETEPMUHHU3M
Cny4ailHOCTh [Tpuunna
CraTucTtuka

Jlureparypa
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[ToxymaitTe u OTBETTH

Kak onpenensercst yacTora MacCOBBIX CIIyYallHBIX COOBITHIA?

Kakas cymecTByeT CBA3b MEXKYy OTHOCUTENBHON YaCTOTOM U BEPOATHOCTHIO?
YeM OTIMYAI0TCS YHUBEPCAIBbHbBIE 3AKOHBI OT CTATUCTUYECKHX ?

ITouemy naruIacoBCKUM JETEPMUHHU3M OKa3aJICS HECOCTOSTEIIbHBIM?

Kakasi cBsI3b €CTh MEX /1y JarIacOBCKUM AETEPMUHU3MOM U (paTaiu3zMom?
[ToueMy NPUYMHHOCTH HE COBIAJAET C IETEPMUHU3MOM B LIETIOM?

Kak M0xHO Ob1710 OBl OIIPEEIUTH COBPEMEHHBIN JETEPMUHU3M?



I''TABA 6. KOHUEIILWA HEOBPATUMOCTHU U TEPMOJIMHAMUKA

PaccmaTtpuBast 3aKOHBI IBHKEHHUS B KJIACCUYECKON M KBAHTOBOW MEXAHUKE, MbI
HEe oOpaliajd BHUMaHHUS Ha XapakTep BPEMEHH, MOCPEJICTBOM KOTOPOIO
ONMCBIBAIOTCS NPOLECCHl U3MEHEHUS B 3THX TEOpHUAX. Bpems B HUX BBICTyNajao B
KayecTBe OCOOO0ro mapameTpa, 3HAK KOTOPOrO MOXHO MEHATh Ha OOpaTHBII.
JIeHCTBUTENBHO, €CIU 3a/1aHbl HAYAJIbHOE COCTOSIHUE CUCTEMBI, T.€. HadaJlbHBIE €€
KOOPAMHATHI U UMITYJIbCHI, 1 U3BECTHBI YPABHEHUS JBUKECHUS, TO B MEXAHUKE MOKHO
BIIOJIHE OJHO3HAYHO ONPENENUTH JII000E €€ COCTOSHHME Kak B Oyayliem, Tak U
IIPOLLIOM.

CrenmoBarenbHO, HampaBJI€HWE BPEMEHHM HUKAaK HE  YYUTBHIBACTCI B
KJIACCUYECKOM MexaHuke. To ke camoe cienyeT CKa3aTb O KBAaHTOBOW MEXaHUKE,
XOTS B HEW IMPEICKA3aHUs HMEKT JIMIIb BEPOATHOCTHBIM Xapakrtep. Takoe
NPEACTABICHHE O BPEMEHU IPOTUBOPEUYUT KAK MTOBCEIHEBHOM HAIEW MPAKTHKE, TaK
Y TEM TEOPETUYECKUM BO33PEHUAM, KOTOPBIE YCTAHOBUJIMCH B €CTECTBEHHBIX HAYKaX,
U3YyYaroIMX KOHKPETHbIE W3MEHEHMS SBICHHA BO BpEMEHU (MCTOpUS, I'EOJIOTHS,
naJeoHTOJO0Tus, Onosiorus u ap.). Ecnu knaccuueckast pusuka 1 0COOEHHO MEXaHUKA
U3y4yaiu oOpaTHMBbIE MPOLECCHI, TO OMOJOTMYECKUE, COLUAIBHBIE U TYMaHUTAPHBIE
HAayKM SICHO IOKa3bIBaJIM, YTO MPEAMETOM HMX HCCIEIOBAHUA CIIY’KAT IPOLECCHI
HeoOpaTUMble, U3MEHSIOIINECS BO BpEMEHU U UMEIOIINE CBOIO UCTOPHIO.

Haubonee pe3koe npoTuBOpeure B MPOILJIOM BEKE BOSHUKIIO MEXAY MPEKHEH
¢u3ukoi u sBoNMOLMOHHON Teopued [lapsuna. Ecnu, Hampumep, B MEXaHHKE BCE
IPOLECCH PEACTABISIIOTCS 0OPAaTUMBIMU, JIMIIEHHBIMU CBOEH MCTOPUU U PA3BUTHUA,
TO Teopus [lapBuHa yOenuTeabHO JOKa3ana, YTO HOBbIE BU/Ibl PACTEHUM U dKUBOTHBIX
BO3HUKAIOT B XOJE HBOJIOLMU B pe3ynbTare OOphOBI 3a cymiecTBoBaHue. B 3Toii
O0oppO€  BBDKMBAIOT T€  OpPraHM3Mbl, KOTOPbIE  OKAa3bIBAIOTCS  JIydlle
IOPUCIIOCOOTEHHBIMM K  M3MEHUBLIMMCS  YCJIOBMSIM  OKpY’KaloLIEeHd  Cpe.bl.
CrnenoBaTenbHO, B )KUBOM MPUPOJIE BCE MPOLECCHI SABISAIOTCS HEOOpaTuMbIMU. To ke
caMO€ MOXKHO CKa3aTb B IIPUHLHUIE U O COLMAIbHO-DKOHOMUYECKHUX, KYJIBTYPHO-
UCTOPUYECKUX U TYMAaHHUTApPHBIX CUCTEMAX, XOTsI 3BOJIOLHS B MPUPOJE IMTPOUCXOIUT
3HAUUTEIBLHO MEJIEHHEE, YEM B OOIIECTBE.

®uzrka npuOIMKaTach K Pa3pelICHUI0 YKAa3aHHOTO BBIIIE MPOTHBOPEUHUS
4yepes3 MepPeCMOTP U CO31aHME Psifia IPOMEKYTOUHBIX KOHLEIIUN, OJHON U3 KOTOPBIX
ABJISIETCS UJes 00 SBOJIOLMU CUCTEM, HO HE B CTOPOHY YCHJICHHS UX OpraHU3alluud U
CJII0KHOCTH, 4 HAIIPOTHUB, - B CTOPOHY J1€30PTraHU3aLNN U PAa3PYLLIECHUS CUCTEM.

6.1. IIOHATHUE BPEMEHU B KJIACCUYECKOM TEPMOJIMHAMUKE

I[O BO3HUKHOBCHUSI TCPMOAWHAMHUKHN TIOHATHUC BPCMCHH 110 CYHICCTBY
OTCYTCTBOBAJIO B KJ1aCCUYECKOM (1)I/IBI/IKG B TOM BHJC, B KAKOM OHO paCcCMATpUBACTCA
B peanBHoﬁ JKNU3HU U B HAYKaX, U3y4JarOuX IMPOUECChI, IIPOTCKAOMINME BO BPEMCHU U
HMCHOIIUX CBOKO HCTOPHIO. XO0Ts B KadecTBe nepeMeHHoﬁ BpEMA BXOAUT BO BCC



YpaBHEHUS KJIACCMUECKOW M KBAHTOBON MEXAHWKH, TEM HE MEHEE OHO HE OTPaXKaeT
BHYTPEHHUE HM3MEHEHHs, KOTOpPbIE NPOUCXOIAT B cucrteMe. MMeHHO mosTomy B
ypaBHEHUSAX (U3UKHU €0 3HAK MOXKHO MEHSTh Ha OOpaTHbIM, T.€. OTHOCUTh €0 Kak
OyaylieMy, Tak U K MpOILIOMY.

[TomokeHre CyIIECTBEHHO M3MEHUJIOCH IMOCNE TOro, Kak (pM3MKa BIUIOTHYIO
3aHANACh ~ W3YYEHMEM  TEIUIOBBIX  IPOLIECCOB,  3aKOHbI  KOTOPBIX  OBLIM
chopMyIMpOBaHbl B KJIACCHYECKON TepMoauHaMuKe. Eciau mnpexHsas TuHaAMUKa
ONKCHIBAJIa 3aKOHBI JIBHJKEHHS TE€J IOJ BO3JIEMCTBUEM BHEIIHMX CHJI, CO3HATEIBHO
OTBJIEKACh OT BHYTPEHHUX MU3MEHEHHM, MPOUCXOAAIINX B MEXaHUUYECKUX CUCTEMaX,
TO TEPMOJMHAMMKA BBIHY)KJEHa Oblla MCCIEN0BaTh (PU3UYECKHE IPOLECCHl IPH
pa3NMYHBIX MPeoOpa3oBaHUSAX TEMIOBOM sHepruv. OJHAKO OHA HE aHAIM3UPYET
BHYTPEHHEE CTPOECHHUE TEPMOJIMHAMUYECKUX CUCTEM, KaK 3TO JEJIaeT CTaTUCTUYECKAs
¢u3uka, paccMarpuBarolias TEIJIOTY Kak OeCHopsJOoYHOE JBUKEHHE OTPOMHOIO
YKCIJIa MOJIEKYI.

TepMonuHaMuka BO3HHKIA #3 O0OOIIEHHS MHOTOYMCICHHBIX (DaKTOB,
ONUCHIBAIOUINX SIBJICHHS IME€pelayd, paclpOCTpaHEHUs M MpeBpalleHUs Tera.
CaMbIM OYEBUIHBIM SIBISIETCS TOT (aKT, YTO PACIPOCTPAHEHHE TEIUIA IPEICTABIISET
coboif HeoOpaTuMbIi TporiecCc. XOpOIIO HW3BECTHO, HAMNpPUMEpP, YTO TEIUIO,
BO3HUKIIIEE B PE3yJbTaTe TPEHUS WU BBHIMOJIHEHUS JPYrol MEeXaHUYeCKOM paloThl,
HEJIb3sl CHOBA IPEBPATUTh B HHEPrUI0 U IMOTOM HCIOJB30BaTh JJIsl MPOU3BOJCTBA
pabotbl. He MeHee M3BeCTHO, UTO TEIUIO MEePeAAeTCsl OT TOPSIUYEro Tela K X0J0IHOMY,
a He HA00OPOT.

C npyroil CTOpPOHBI, IyTEM TOYHBIX SKCIEPUMEHTOB OBUIO JOKa3aHO, YTO
TEIJIOBasi DHEPrusi NPEeBpaIlaeTCd B MEXAHUYECKYI0 DHEPrui0 B  CTPOro
onpeaeraeHHbIX KoiandecTBax. CyIlecTBOBaHNE TAKOTO MEXAHMYECKOTO 3KBHUBAJICHTA
JUISL TEIJIOTHl CBUJIETEIBCTBOBAIO O €€ COXPaHEHHH. Bce 3TM MHOIrOYMCIIEHHBIE
(akTel M HanuM cBoe OOOOIIEHHME U TEOPETHUECKOE OOBSICHEHHE B 3aKOHaX
KJIACCUYECKOW TEPMOANHAMUKH:

Ecou x cucreme monBoautcst Terio Q W HaJ HEW MPOU3BOIAUTCSA
pabota W, To sHeprus cucteMbl BozpactaeT 10 Bennuunbl U: U= Q + W.

DTy SHEPrur0 Ha3bIBAIOT BHYTPEHHEN YHEPTUEN CUCTEMBI, U OHA MOKA3bIBAET,
YTO TEIUIO, MOJIYYEHHOE CUCTEMOM, HE MCUE3aeT, a 3aTPAadyMBaCTCA HA YBEIMYCHUE
BHYTPEHHEH HEPTUU U MPOU3BOJCTBO padoTHI, T. €. Q = U-W.

[Ipomecc, €AMHCTBEHHBIM PE3YJbTAaTOM KOTOPOTO OBLIO OBl
U3BATHE TEILUIA U3 PE3epBYyapa, HEBO3MOKEH.

[IpuBeneHHble (HOPMYIMPOBKM OTPAXKAIOT CBSI3U, KOTOPHIE CYIIECTBYIOT
MEXAy TEIJIOBOM PHEprued M MOJy4YeHHOH 3a ee cyeT paboroil. B mepBoM 3akoHe
peyp MIET O COXPAaHEHUH DHEPTHH, BO BTOPOM - O HEBO3MOYKHOCTH NPOU3BOACTBA
paboOThl HUCKIIOYUTENILHO 3a CYeT M3BATHS TeIUla W3 OJHOro pe3epByapa IpH
NOCTOSIHHOW Temneparype. Hanpumep, Henb3s npousBecTu paboOTy 3a CUeT



OXJIAXKJEHUS O03€pa, MOpS WIM HMHOIO pe3epByapa MNpHU YCTAaHOBUBLIEHCS
temneparype. Takum o0pa3zom, BTOPOIl 3aKOH, HJIM HA4al0 TEPMOJIUHAMUKU, MOKHO

copMyHpoBaTh MPOINE, KaK BHEPBbIC 3TO cienan (paHiy3ckuid yueHbld Camu
Kapno (1796-1832).

HeB03M0KHO OCYIIIECTBUTH MPOIIECC, €AUNHCTBEHHBIM PE3YyJIbTaTOM
KOTOpOro ObLJIO OBl MpeBpalieHue Terjaa B paboTy MpU MOCTOSHHOM
TeMIlepaType.

WHorma 3TOT 3aKOH BEIPAKAIOT B €I11e 0oJiee mpocTol dhopme:

Teruio HE MOXKET nepeTedb CaMOIIPOU3BOIBHO OT XOJOIHOIO Tena
K ropsiueMy.

B nmanpHeiimem Hemenkwii  gusuk  Pymomed Kiraysmyc  (1822-1888)
UCTOJb30Bal i1  (OPMYJUPOBKM BTOPOTO 3aKOHA TEPMOJMHAMUKH TIOHATHE
SHTPONUHU, KOTOPOE BIIOCIEACTBUM aBcTpuiickuii pusuk Jlrogsur bonbsiman (1844-
1906) wuHTepnpeTMpoBal B TEpPMHUHAX H3MEHEHHs Tmopsaka B cucreme. Korga
SHTPONUS CUCTEMBI BO3PACTAET, TO COOTBETCTBEHHO YCHJIMBAETCA OECHOpSAIOK B
cucreme. B Takom cityyae BTOpOil 3aKOH TEPMOJUHAMUKH MOCTYJIUPYET:

OHTpONHsST 3aMKHYTOM CHCTEMBI, T.€. CHCTEMBI, KOTOpas HeE
OOMEHUBAETCS C OKPYXEHHEM Ha SHEpPTrued HU BEIIECTBOM, IOCTOSIHHO
BO3pacTaer.

A 95TO O03HAYaeT, 4YTO TAKUE CHUCTEMBI DHBOJIOLUHOHHUPYIOT B CTOPOHY
YBEJIMUEHUS B HUX Oecropsijika, Xaoca U JAe30pTaHnu3aliy, TOKa He JOCTUTHYT TOUKH
TEPMOAMHAMHUYECKOTO DPABHOBECUS, B KOTOPOW BCAKOE IPOU3BOJCTBO PabOTHI
CTAHOBHTCS] HEBO3MOKHBIM.

[lockonbKky 00 W3MEHEHHM CHUCTEM B KIIACCHYECKOW TEPMOJMHAMUKE MBI
MOXEM CYIWTh II0 YBEJIMYECHUIO HMX JHTPOIHUM, TO IIOCIEAHAA WM BBICTYIIA€T B
KayecTBE CBOEOOpa3HOM cTpesibl BpeMeHU. B MexaHndeckux mporeccax HU O KaKoM
pEaJbHOM BPEMEHM T'OBOPUTH HE MPUXOAUTCA. 3aJaB B HUX HAYAIBHOE COCTOSIHUE
(KOOpAMHATBI ¥ UMITYJIBCHI), MOXKHO, COTJIACHO YPABHEHUSM JABUKEHUS, OJJHO3HAYHO
OINpeAeNuTh JH00e Ipyroe ee cocTosHue B OynymeMm uinu npouuioMm. Ilostomy
BpEMs B HHMX BBICTYIIAET MPOCTO KakK MapaMeTp, 3HAK KOTOPOrO MOKHO MEHSTh Ha
oOpaTHbIN, U TAKUM 00pa30M BEPHYTHCS K MEPBOHAYAIBHOMY COCTOSIHUIO CHCTEMBI.
Hudero mopoGHOro He BCTpeyaercss B TEPMOAMHAMMYECKUX IPOIIECCax, KOTOpbIE
ABJISIFOTCS HEOOPAaTUMBIMU IO CBOEH MPUPO/IE.

TepmoauHaMuKa BIepBble BBela B (DU3HKY IMOHSATHE BPEMEHUM B BeCbMa
cBO€OOpa3HoOi popMme, a IMEHHO HEOOpaTUMOTO Ipoliecca BO3PACTaHUs SHTPOIHUH B
cucteMe. YeM BbIII€ PHTPONUS CUCTEMbI, TEM OOJBIINN BPEMEHHON MPOMEXKYTOK
IIPOIIIA CHCTEMA B CBOEU 3BOJIFOLUU.

O4eBHIHO, YTO TAKOE MOHATHE O BPEMEHH U OCOOECHHO 00 3BOIOIUN CUCTEMBbI



KOPEHHBIM 00pa3oM OTJIMYAETCS OT MOHSTHS IBOJIIOIMHU, KOTOPOE JIEKAIO B OCHOBE
teopun JlapBuHa. B TO Bpemsl Kak B JapBUHOBCKOM TE€OPUH MPOUCXOXKIECHUS HOBBIX
BUJIOB PACTEHHUM U KUBOTHBIX MyTEM €CTECTBEHHOI'O OTOOpA IBOJIIOIMS HAIpaBJICHA
Ha BbDKMBaHME 00Jiee COBEPUIEHHBIX OPraHU3MOB U YCIOKHEHUE UX OpPTaHHU3alluu, B
TEPMOJIMHAMMKE 3BOJIOLHMS CBA3BIBAIACH C J€30praHHM3alUEld CHCTEM. OTO
IPOTUBOPEYHE OCTABAJIOCH HEPA3pPELIEHHBIM BILUIOTH 10 60-X IT. Halllero BeKa, Moka
HE TNOSBWJIACH HOBAs, HEPABHOBECHAs TEPMOJMHAMHUKA, KOTOpAs OMMUPAETCS Ha
KOHLIETIIIHIO HEOOPAaTUMBIX MPOLIECCOB.

Knaccuueckass TepMoamHaMuKa OKa3ajdach HECIOCOOHOW  pemuTh |
KOCMOJIOTHYECKHE MPOOJIEMBI XapakTepa MpoIecCcoB, MPOUCXOIAIIUX BO BeeneHHOM.
[IepByt0 MOMBITKY pacHpOCTPaHWUTh 3aKOHBI TEPMOJMHAMUKKA Ha BceneHHnyro
IIPEAIIPUHSAI OAUH M3 OCHOBaTenen 3tou teopuu - P. Knaysuyc, BEIABHHYBIIMM ABa
IIOCTYyJIaTa:

* JHeprus BeelleHHOM Beera MOCTOsIHHA,

* sHTponus BceneHHoU Bcerma Bo3pacraer. ECiM NpUHATH BTOPOM NOCTYJIAT,
TO HE0OXOIMMO MPHU3HATH, YTO BCE MPOIECCHl BO BeenenHoi HanpaBieHbl B CTOPOHY
NOCTMIKEHHUSI COCTOSIHUSI TEPMOJMHAMUYECKOIO PABHOBECHS, COOTBETCTBYIOIIETO
MakCMUMyMy DOHTPOIIMHM, a CJIEJOBAaTEIIbHO, COCTOSHMS, XapaKTepU3yeMoro
HauOOJIbIIIEH CTEMEeHBI0 Xaoca, Oecropsiika U Jae30praHu3aiui. B TakoMm ciydae BO
Bcenennoit HacTynmuT TeruioBas CMEPTh M HUKAKOW IIOJIE3HOM paboThl B HeH
IpOU3BECTH OyJeT HeNb3s. Takue MpadHble MPOTHO3bI BCTPETUIIU KPUTHUKY CO
CTOPOHBI psiZia BBLAAIOIIMXCS YUEHBIX U (GUIOCO(OB, HO B CEpeANHE MPOLLIOTO BeKa
OBLIIO e1lle MaJio Hay4YHBIX apryMEHTOB /i onpoBepxkeHus MHenus P. Knaysuyca u
000CHOBaHUSl aJbTEPHATUBHOrO B3MIsiAa. HekoTopele aBTOpBI Mpenosiaraiv, 4YTO
HapsiAy C SHTPONHUUHBIMHA MPOLECCAMU B MPUPOAE MPOUCXOIAAT aHTHUIHTPONUNHBIC
MPOIECChI, KOTOPbIE MPEMSATCTBYIOT HACTYIUICHUIO '"TEIJIOBOM cMepTu'' BO
Bcenennoit. Jlpyrue BbICKa3bIBald COMHEHHE B MPABOMEPHOCTH PACHPOCTPAHEHUS
MOHSATUA TEPMOJWUHAMHKH, B YACTHOCTH OJHTPOINHHU, C OTACJIbHBIX CUCTEM Ha
Bcenennyro B nenom. HO TONMBKO €AMHHUIBI J1OTABIBAIMCH, YTO CaMO IIOHSTHE
3aKpBITON, WM WU30JMPOBAHHOM, CHUCTEMbI SIBJISIETCS AAJIEKO UAyIIeld abcTpakiiuei,
HE OTpakarolllel peaJbHbIN XapaKTep CUCTEM, KOTOPBIE BCTPEUYAIOTCS B IPUPOJIE.

6.2. OTKPBITBIE CUCTEMbI 1 HOBASI TEPMOJIMHAMUKA

B orawume oOT 3aKpHITHIX, WIM W30JHPOBAHHBIX, OTKPBHITHIC CHCTEMBI
0OMEHMBAIOTCS C OKPYIKAIOIIECH Cpeor SHEpPrueid, BerecTBoM u nHhopmainueit. Bee
peaibHbIE€ CHUCTEMBI SIBISIOTCS MMEHHO OTKpBITBIMH. B Heopranuueckod mnpupoje
OHM OOMEHHWBAIOTCS C BHEIIHEH Cpenoi, KOTopas TakKKe COCTOUT W3 Pa3TMYHBIX
CUCTEM, OO0JaJArOIINX SHEPTUEH W BEUIECTBOM. B COIMANbHBIX W TyMaHHTApPHBIX
cuUcTeMax K 3ToMy jgoOasisiercs oOMeH uHpopmaruedr. MHdopmarmonHsiii oOMeH
OCYIIECTBJISICTCS TakKe B OMOJOTHYCCKHUX CHCTEMaxX, B YaCTHOCTH IPHU Teperaade
TCHETUIECKON HH(POPMAIIUH.

B OTKpBITBIX cuUCTEMax TakKe MPOU3BOJUTCS SHTPOIHUS, MOCKOJIbKY B HHUX



MPOUCXOMST HEOOpaTUMbIE MPOLECChl, HO OHHTPOMHUS B OTHUX CHUCTEMax He
HAKaIUIMBAETCs, KaK B 3aKPBITBIX CHUCTEMaX, a BBIBOJMUTCSA B OKPYXKAIOLIYIO CPEAy.
[TockonbKy SHTPOIHUS XapaKTEPU3yeT CTENEeHb OECHOpsIKa B CHUCTEME, MOCTOJIbKY
MOHO CKa3aTh, YTO OTKPBITHIE CUCTEMBI KMBYT 32 CUET 3aMMCTBOBAHUS MOPSJIKA U3
BHEIIHEW CpeBbI.

6.3. OTKPBITBIE CUCTEMbI U HEPABHOBECHA 1 TEPMOJJVUHAMMKA

Kiraccuyeckass TepMOaMHaMMKa B CBOEM aHAJIM3€ CUCTEM B 3HAYMUTEIBHOMN
Mepe a0CTparupoBaiach OT UX PEajJbHOM CIOXKHOCTH, B YACTHOCTH, OTBJIEKAJIACh OT
MX B3aMMOJEUCTBHS ¢ BHEIIHEN cpenoil. [lo3ToMy ee MCXOIHOE MOHATHE 3aKPBITOM,
VI U30JIMPOBAHHOM, CUCTEMBI HE OTPaXXaJlo AEHMCTBUTENBHOIO MOJOKEHUS BEIEH U
OPUBOAWIO K NPOTHUBOPEUHMIO C pe3yibTaTaMH HCCIEIOBAaHUA B OHOJOTUU U
COLMAIIBHBIX  HayKaX. JleMCTBUTEIbHO, DBOJIOLMOHHAs  Teopus  JlapBuHa
CBHUJICTEIILCTBOBAJIA, YTO JKMBasg IpUPOAA PaA3BUBACTCA B  HAIPaBJICHUHU
YCOBEPLICHCTBOBAHUSA M YCJIOXKHEHUS HOBBIX BHUJOB pPAaCTEHUNM U JKUBOTHBIX.
Hcropus, conuonorus, 5KOHOMUKA U JIPYyrHe€ COLMAIBbHBIE U I'YMAHUTApHBIC HAYKU
MOKa3bIBAJIA, YTO B OOLIECTBE, HECMOTPS Ha OTJIEIbHBIE 3Ur3aru U JBUKEHUE BCIISITh,
B LIEJIOM HAOJII01aeTCs TAK)Ke MPOrpecc.

B 1mpoTuBONOJIOKHOCTE 3TOMY KJIaCCUYECKas TEPMOAMHAMUKA YyTBEpXKAaia,
4yTO. (PU3UYECKHE W JPYTHE€ CUCTEMbl HEXKUBOM MPUPOJBI 3BOJIOLHUOHUPYIOT B
HAIPaBJICHUU YCWICHUS MX Oecropsika, pa3pylleHHs U Jae3opraHu3aunuu. B Taxom
Clly4ae CTaHOBUJIOCH HEMOHATHBIM, KAKUM 00Pa30oM M3 HEKUBOM MPUPOJBI, CUCTEMBI
KOTOPOW MMEIOT TEHJEHLUIO K JE€30praHM3allMM, MOTJa MOSBUTHCS KOIIa-mu0o
KUBasi NPUPOJA, TI€ CUCTEMBI, HAIPOTUB, CTPEMATCA K COBEPLICHCTBOBAHUIO U
YCIOKHEHUIO CBOEH OpraHM3anuv. Bce 3TO MoKas3blBaJo, 4YTO PpEe3yJIbTAThI
UCCIIEOBAHUs KIIACCUYECKON TEPMOANHAMUKHN HAXOIWJIUCh B IBHOM IIPOTUBOPEUUU
C TE€M, YTO OBLJIO XOPOILIO M3BECTHO M3 OMOJIOTMH, UCTOPUU, COLMOJIOTUU U APYTUX
OOIIIECTBEHHBIX HAYK.

BaxxHo Taxkke NMOAYEPKHYTh, YTO CaMM IIOHATHS BPEMEHM U DBOJIIOLUU I10-
Pa3HOMY MHTEPIPETUPOBAIUCH B MPEKHEN TEPMOJUHAMUKE, C OJJHOM CTOPOHBI, U B
OHMOJIOTHH, COLMOJIOTUA W HUCTOpPUH, C Jpyroi. B camom nemne, Tak Ha3blBaeMas
CTpena BPEMEHM CBA3BIBAJIaCh B TEPMOJAMHAMUKE C BO3PACTAHUEM DHTPOIIHUU
CUCTEMBI, C YCUJIEHUEM €€ OeclopsiKa U 1€30praHu3alni, Torjna Kak B OMOJIOruY 1
COLIMOJIOTUHA OHAa paccMaTpuBajiach, HA00OPOT, C TOYKH 3PEHHS CTAHOBIICHUS U
COBEPLICHCTBOBAHUS CUCTEMBI, YBEIWYEHUsI B HEW NOpsAKAa U opraHusauuu. Ecin
DBOJIIOLIMS B HEXKMBOM IIPUPOJE MCTOJIKOBBIBAIACH KAaK IIOCTEIIEHHOE JBH)KCHUE
CUCTEM K MX Pa3pyLICHUIO U Je30pTaHHu3aliu, TO B )KUBOUW MpUpoJe, HA000pOT, Kak
MEJIUICHHOE IIOCTYyNaTEIbHOE JBMKEHHE K YCHUJICHHIO OpraHM3aldd CUCTEM, HX
COBEpIICHCTBOBAHUIO U YCIOKHEHHI0. Hegapom ke BCKoOpe Iociie TOro Kak ObLIo
c(OpMyIMPOBAHO BTOPOE HAYAJIO TEPMOJUHAMUKH, MOSIBUIUCH MPAYHbIE MPOTHO3BI
o "remnoBoi cMeptu" BeeneHHoil.

B 4em ke 3aKiIr04aroTcs MPUYUHBI TAKOTO IMPOTUBOIIOCTABIICHUS TOYEK 3PEHUS



Ha TIOHATHUS BpeMeHU W 3Bomonuu? Kak MOXHO ObUIO pa3peliuTh MPOTUBOPEYUE,
BO3HHUKIIIEE MEXY MPEACTABICHUSIMH KJIACCUYECKOW TEPMOIMHAMUKHA U OWOJIOTHH,
courosniornn 1 ucropun? OueBUAHO, UYTO JUIsI O3TOTO HEOOXOAMMO OBLIO
NEePECMOTPETh T€ HCXOJIHbIC TMOHATUS W TMPUHIUIIBI, KOTOPBIX MNPUICPKUBAIACH
cTapas, KJIaccudeckas TEpMOJAMHAMHUKA, IMOTOMY YTO OHHM HE COOTBETCTBOBAJIH
JEUCTBUTEILHOCTH, HAIIMM HAOMIOACHUSAM, a TaKXKe pe3yJibTaTaM HCCJIEIOBaHUM B
OMOJIOTMYECKUX M COUMAIbHBIX Haykax. ONBIT M TpakTHYeCcKas JeATEIbHOCTb
CBUJETEIbCTBOBAIM, 4YTO IOHATUE 3aKPBITOW, WJIM H30JUPOBAHHOM, CHUCTEMBI
[IpencraBnsier coboi Aaneko HAYIIYI0 aOCTPaKIMIO M IMOTOMY OHAa CIWIIKOM
yOpOIIaeT U OrpyoJisieT NeWCTBUTENHHOCTh, MOCKOJIbKY B HEH TPYIHO WM JaXKe
HEBO3MOXKHO HAWTH CHUCTEMBI, KOTOpbIE Obl HE B3aMMOJIEHCTBOBAIIA C OKpY>KaroUIei
Cpenou, CoCcTosmIer Takke u3 cucreM. 11o3TomMy B HOBOM TEpMOIMHAMHMKE MECTO
3aKpBITOM,  M30JMPOBAHHOM,  CHUCTEMBbl  3aHSUJIO  [PUHIUNUAIBHO  HHOE
(dyHIaMEHTaIbHOE MOHATHE OTKPHITOM CUCTEMBI, KOTOPasi CHOCOOHAa OOMEHHUBATHCS C
OKPY KaIOIIeH Cpeoi BEeIIecTBaM, SHEPTHEH 1 HHPpOpMaITueH.

OnHO U3 MEPBBIX ONPENEICHUN 3TOTO MOHATHUS MPUHAMIECKUT BBIIAKOIIEMYCS
aBcTpuiickomy  ¢usuky  OpBuny  penunrepy  (1887-1961),  koTophiit
chopmynupoBal ero B ceoed kauure "Uto Takoe xu3nb? C Touku 3peHust gpusuka'. B
HE OH SICHO YyKa3aj, 4YTO 3aKOHbl (U3MKH JIeKAaT B OCHOBE OOpa3OBaHMUS
OMOJIOTUYECKUX CTPYKTYp, M TOAYEPKHYJ, 4YTO XapakTepHas OCOOEHHOCTb
OMOJIOTMYECKUX CUCTEM COCTOMT B OOMEHE PHEPIrHeil M BEIIECTBOM C OKpPYXKarollen
cpenoil. OH nucain:

CpenctBo, nmpu MOMOIIUA KOTOPOT'0 OPraHW3M MOJJIEPKUBAET Ce0sl MOCTOSHHO
Ha JIOCTaTOYHO BHICOKOM YPOBHE YIOPSAOUYECHHOCTH (PaBHO HA JIOCTAaTOYHO HU3KOM
YPOBHE SHTPONUU), B JEHUCTBUTEIBHOCTU COCTOUT B HEMPEPHIBHOM U3BICUCHUU
YHOPSIAOUYEHHOCTH U3 OKPYKAIOIIEH €ro CPepbl.

B3aumonencTBys €O cCpenod, OTKpbITas CHCTEMAa HE MOXKET OCTaBaThCs
3aMKHYTOM, MO0 OHA BBIHY’KJI€HA 3aMMCTBOBATh M3BHE JTMOO HOBOE BEIIECTBO WIIU
CBE¥KYIO DHEPIUIO U OJHOBPEMEHHO BBIBOAUTH B CPEly UCIOJIb30BAHHOE BEUIECTBO U
oTpaboTaHHyl0 SHepruto. IIockoabKy MeXxay BelecTBOM (Maccoil) W sHeprueu
CYLIECTBYET ITybOKas B3aMMOCBS3b, BhIpaKacMas ypaBHeHHeM JiHmTelHa: E = 1c?,
TO MO’KHO CKa3aTh, YTO B XOJI€ CBOEH HBOJIIOI[MU CHUCTEMA MOCTOSIHHO OOMEHUBAETCS
SHEPTUEN C OKPYXKAOUIEH CPEAOH, a CIEA0BAaTEIbHO, MPOU3BOINUT AHTponnio. Ho B
OTJIMYME OT 3aKPBITBIX CHCTEM 3Ta JSHTPOMNUS, XapPAKTEPU3YIOLIAsl CTEIEHb
Oecriopsiika B CHCTE€ME, HE HAKaIUIMBAe€TCSd B HEW, a YJaJseTcss B OKPY>KaIOIIYIO
cpeny. OTO O3HAYaeT, YTO MCIOJIb30BaHHAsA, OTpa0OTaHHAsl YHEPTUsl PACCEMBAETCS B
OKpY’KaloILlleW Cpelle W B3aMEH €€ M3 Cpeabl M3BIICKAETCA HOBAs, CBEXKAs JHEPIHUs,
crocoOHas MPOU3BOAUTH TOJIE3HYIO PadoTy.

Takoro poga MarepuaibHble CTPYKTYPhI, CIIOCOOHBIE AUCCUIIMUPOBATH, WU
paccenBaTh, SHEPTHIO, HA3BIBAIOTCS AUCCUNATUBHBIMU. OTCIO[1a CTAHOBUTCS SCHBIM,
YTO OTKpbITasi CHCTEMa HE MOXET OBbITh pPABHOBECHOH, IOTOMY UTO €€
(GYHKIMOHUPOBAaHHE TpeOyeT HENpPEepPhIBHOTO MOCTYIUICHUS W3 BHEIIHEW Cpejbl
SHEPIrUU WJIM BELIECTBa, 0Oraroro sHeprueil. B pesynbTaTe Takoro B3aMMOJIEHCTBHS



cucrema, Kak ykaspiaetr LlpenuHrep, U3BiaeKaeT NopsAI0K U3 OKPYKAKOLIENH CPEIbl U
TEM CaMbIM BHOCHUT OECTIOPSIOK B ATY CpeLy.

OdeBuAHO, YTO C IOCTYIUICHUEM HOBOW SHEPIMM WM  BEIIECTBA
HEPABHOBECHOCTh B CHCTEME BO3PACTAET. B KOHEUHOM CUETE MPEKHSSA B3aUMOCBS3b
MEXKJy DJIEMEHTAMHM CHUCTEMBI, KOTOpas ONPENENIIET €€ CTPYKTYpYy, pa3pyllacTcs.
Mexy BSI€eMEeHTaMu CHCTEMbl BO3HHMKAIOT HOBBIE CBSI3M, KOTOPbIE HPUBOASAT K
KOOIIEpaTUBHBIM IIPOLIECCAM, T. €. K KOJUIEKTUBHOMY MOBEAECHUIO €€ 3JIEMEHTOB. Tak
CXEMaTUYECKH MOTYT OBITh OIMCAHBl MPOIECCHl CAMOOPTaHU3AlUU B OTKPBITHIX
cucTemax.

HarnsinHolt wmirocTpanueil mpoLeccOB CaMOOPTaHU3alUA MOYKET CIIYKUTh
pabora Jnaszepa, ¢ MOMOIIbID KOTOPOrO MOKHO MOJIy4aThb MOILIHBIE ONTHYECKUE
u3nyudeHusi. He BpaBasch B geranu ero (PyHKUMOHUPOBAHUS, OTMETUM, YTO
Xa0THYECKHE KoyeOaTeNbHble IBUKEHHUS COCTABJISIONIMX €ro 4acTull Ojaromaps
NOCTYIUIEHUIO JHEPrUM M3BHE, NPU JOCTATOYHOM €ro "Hakadke" NPUBOASTCA B
coracoBaHHO€ JABIMKeHHE. OHM HayMHAIOT KojeOaThCs B OAWHAKOBOM asze u
BCJIEACTBUE ATOTO MOLIHOCTH JIA3EPHOIO0 H3JIyYEHUS MHOTOKPAaTHO YBEJIWYHMBAETCS.
DTOT NpUMEP CBUJIETEIBCTBYET, YTO B PE3yJIbTAaTE€ B3aWUMOJECUCTBUA CO CPEIOW 3a
CYET MOCTYIUICHHS JOMOJHUTEIbHOM SHEPruuM MpeXHHE ClydailHble KoJeOaHUs
JJIEMEHTOB TAKOW CHCTEMBI, Kak JIa3ep, MPEBPAILAIOTCI B KOTEPEHTHOE,
COTJIACOBAHHOE  KOJUIEKTUBHOE JIBM>KeHHME. Ha 3TOH  OCHOBE  BO3HHMKAIOT
KOOIIEPaTHUBHBIE MPOLIECCHI U MPOUCXOIUT CAMOOPTAHU3ALMS CUCTEMBI.

N3yuass mponecchl camoOpraHu3anuy, MPOUCXOIAINME B JIa3epe, HEMELKHU
¢uszux T'epman Xaxen (p. 1927) Ha3zBas HOBOE HalpaBleHUWE UCCIEIOBAHUN
CUHEPreTUKOM, YTO B TIEPEBOJIE C JPEBHETPEYECKOTO O3HAYAE€T COBMECTHOE
NEUCTBUE, WIN B3aUMOJEHCTBHE, M XOPOLIO MEPEIAET CMBICI U LIEJIb HOBOTO NTOAX0AA
K U3YUYCHHUIO SIBJIICHUM.

JIpyruM NprMepoOM MOJKET CIIY)KUTh CaMOOpraHu3alus, KOTOpas BO3HUKAET B
XUMUYECKUX peakuusx. B HUX OHa cCBfA3aHa C NOCTYIUIEHUEM M3BHE HOBBIX
peareHToB, T. €. BEIIECTB, OOECIEUMBAIOUINX MPOJOJKEHHE PEaKIHUHU, C OJIHOM
CTOPOHBI, M BBIBEJACHUE B OKPYKAIIIYI0 CpeAy MNPOAYKTOB PEAKLUHH, C APYroi
CTOpOHBI. BHemiHe camoopraHuzanus NpOSBISETCS 3[€Ch B MOSBICHUU B JKUIKOU
cpelle KOHLUEHTPUYECKUX BOJIH WJIM B NEPHOJUYECKOM M3MEHEHHH I[BETa PacTBOpA,
HAIpuMep, ¢ CHHEro Ha KpacHbIM u oOpaTHO ("XuMHYecKue 4Yachl"). DTU peakiuu
BIIEPBbIE OBbUIM HKCIEPUMEHTAIBHO HW3Y4YEHbl OTEUYECTBEHHBIMH Yy4Y€HbIMU b.
bemoycoeiMm u A. JKabGoruHckuM. Ha uX 3KCHEpUMEHTAIBHOM OCHOBE
OenpruiickumMu  ydeHbiMH Bo riaBe WM. P. IlpuroxunbiM (pycckum 1O
IPOUCXOXKJIeHHI0, p. 1917 1.) OblIa MOCTpOEHA TeopeThuecKas MOJieb, Ha3BaHHAs
Oproc-censiTopoM (1o umMeHu ctosuilbl benbruu - bproccens). Ota Moaens Jieraa B
OCHOBY HCCIEJOBaHUN HOBOM TEPMOAMHAMUKH, KOTOPYK 4YacTO Ha3bIBAIOT
HEpaBHOBECHOM, ninu HennHelHou. Kak otmeuaet . P. IpuroxuH:

[Tepexonx oT TepMmoauHAMUKKH (TIpaBUWIbHEE TEPMOCTATHUKH) PABHOBECHBIX
COCTOSIHUW K TEPMOJMHAMUKE HEPABHOBECHBIX MPOLECCOB, HECOMHEHHO, 3HAMEHYET
IPOrpecc B pa3BUTHUU psijia 00JIacTel HayKH.



O paBHOBECHMM W HEPABHOBECHMM CHUCTEM YK€ TroBOpwWioch. [losicHum, 4TO
IMOHUMAETCS MOJ HEJIIMHEWHOCTHIO B TEPMOJIUHAMUKE M TEOPUH CAMOOPTraHU3ALUU
BooOmIe. OTIMYMUTENIbHAS YepTa MOJEJEH, OINMUCHIBAIOIINX OTKPBHITHIE CHCTEMBl U
MPOLECCHl CAMOOPTraHU3aLMHU, COCTOUT B TOM, YTO B HUX UCTOJIb3YIOTCSI HEJIMHEHHBIE
MAaTEMAaTUYECKUE YPAaBHEHUSA, B KOTOPBIE BXOJST NEPEMEHHBIC B CTEIEHU BBIIIE
nepBoi (JinHEWHOM). XOTs JIMHEHHbIE YPAaBHEHUS U JI0 CUX MO YacTO MPUMEHSIOTCS
B ()U3MKE U TOYHOM €CTECTBO3HAHUU B II€JIOM, OHM OKa3bIBAIOTCS HEA/ICKBATHBHIMU
JUIS. OUCAHUST OTKPBITBIX CUCTEM WIIM K€ MPU BEChbMA MHTEHCHUBHBIX BO3JICHCTBHIX
Ha cuctembl. IMEHHO ¢ MOJOOHBIMM CHCTEMaMHU M MPOLECCAMU MUMEET JIeJI0 HOBast
TEPMOJMHAMHKA U [TIOATOMY €€ HEPEAKO HA3bIBAKOT HEJIMHEWHOM.

6.4. CAMOOPIAHU3ALMS B OTKPBITBIX CUCTEMAX

OTKpbITHE CaMOOpraHM3alMu B MPOCTEHIIMX CUCTEMax HEOPraHU4eCKOM
OPUPOMBI, TPEXAE BCEro B (U3MKE W XUMHH, HMEET OrPOMHOE HAay4dyHOE H
¢punocodcko-mMupoBo3gacHUeckoe 3HaueHne. OHO MOKa3bIBAET, YTO TAKUE MPOLIECCHI
MOTYT IpPOUCXOJIUTh B (yHIAMEHTE camMoro '"3JaHusi MaTepuu", U TEM CaMbIM
ITPOJIMBAET HOBBIA CBET HA B3AMMOCBS3b KUBOW MPUPOABI C HEXUBOU. C TaKOM TOUKHU
3pE€HHs BO3HUKHOBEHHME XU3HM Ha 3€MJIE HE KaXKETCS TElepb TAKUM PEAKUM U
CJIy4aliHbIM SIBJIEHUEM, KaK 00 3TOM rOBOPWJIM MHOTHE ydeHble paHblie. C no3uuuu
CaMOOpraHU3allid CTAHOBUTCS TAKXKE SICHBIM, YTO BECh OKPYXKAIOIIMA HAacC MUp U
Bcenennas MPEACTABIISIIOT coboii COBOKYITHOCTb pa3HO00pa3HbIX
CaMOOPraHU3YIOLINXCS MPOLIECCOB, KOTOPBIE CIY>KAaT OCHOBOM JIF000 BOJIIOLIUH.

Kak sxe 00BsICHSEeT COBpeMEHHasl HayKa, U B YaCTHOCTH, CUHEPIeTHKA MTPOLIECC
CaMOOpraHu3alli CUCTEM?

1. dna sroro cucremMa JOJDKHA OBITH OTKPBITOM, MOTOMY YTO 3aKpbITas,
M30JIMPOBAaHHAsl CUCTEMA B COOTBETCTBUM CO BTOPBIM 3aKOHOM TEPMOJIWHAMUKHU B
KOHEYHOM HTOre AOJKHA NPHUJATU B COCTOSHUE; XapaKTEPHU3yeMO€ MAaKCHUMAaJbHbIM
OecTopsIIKOM WM Je30praHu3aluei.

2. OTkpbITasi cuUCTEMa JOJDKHA HAXOOUTBHCS JOCTATOYHO JAJEKO OT TOYKH
TEPMOJIMHAMUYECKOT0 paBHOBecHus. Eciu cucteMa HaXoAUTCS B TOUKE pPAaBHOBECHS,
TO OHa O0JIaJaeT MaKCHUMaJbHOM SHTPONHUEH W MOTOMY HECHOCOOHAa K KaKOW-THOO
OpraHU3alMK: B 3TOM IIOJOKEHUH JOCTUTAETCS MAaKCUMYM €€ CaMOJIe30pTraHU3aluHy.
Ecnu xe cuctema pacrnosokeHa BOJIM3U WM HENAJeKO OT TOYKU PaBHOBECHS, TO CO
BpEMEHEM OHa MPUOIU3UTCS K HEH M B KOHIE KOHIIOB MPUJET B COCTOSIHUE MOJHOM
N€30praHu3aluu.

3. Ecin ynopsaoyuBarOIIMM IPUHLOUIOM JUISL H30JUPOBAHHBIX CHCTEM
ABJISIETCSL DBOJIIOLMS B CTOPOHY YBEJIHMYEHUS HX DBHTPONUU WM YCWICHHS HX
Ooecriopsinka  (mpuHuun — bonbimana), TO  (QyHIAMEHTAJIbHBIM  MPUHIUIOM
CaMOOPIaHU3allN CIIYXKUT, HAIPOTUB, BOSHUKHOBEHHE W YCUJICHHE IOPSJIKA 4Yepe3
¢nykryauun. Takue QuyKTyauud, WIM CiIy4allHble OTKJIIOHEHHUS CHUCTEMBI OT
HEKOTOPOIr'0 CPEHErO MOJIOKEHU, B CAMOM HaydaJie MOAABISIOTCA U JIUKBUAUPYIOTCS
cucteMoi. OJJHAKO B OTKPBITHIX cUCTeMax Ojarojaps YCHUJICHHIO HEPAaBHOBECHOCTHU



ST OTKJIOHEHHS CO BPEMEHEM BO3pAaCTAlOT M B KOHIE KOHILIOB MPUBOJAT K
"pacmaThIBaHUIO" TIPEKHETO MOPSAIKA U BOBHUKHOBEHHIO HOBOT'O MOPSJIKA.

OTOT mporecc OObBIYHO XapaKTepU3yIOT KaK MPUHIUI 00pa30BaHUs MOPsIKa
yepes3 puykryanuu. [Tockoapky QuryKTyariuu HOCSAT Cly4ailHbIN XapakTep (a UMEHHO:
C HUX HAQUYMHAETCS BO3ZHUKHOBEHUE HOBOTO TOPSIKA U CTPYKTYpbI), TO CTAHOBUTCS
SICHBIM, YTO TOSIBIEHHE HOBOTO B MHPE BCErJa CBSI3aHO C JACHCTBHEM CIyYailHBIX
(dakTopoB. B 3TOM BBIBOJIE HaXOJIUT CBOE KOHKPETHOE MOATBEPKICHHE T'€HUANIbHAS
noragka aHTUYHBIX (unocodoB Dmukypa (341-270 mo H. 3.) u Jlykpernus Kapa (99-
45 1o H. 3.), TpeOOBABIIUX JTOMYIIEHUS CIYyYaWHOCTH I OOBSICHEHHS TOSBIICHUS
HOBOTO B Pa3BUTUU MUDA.

4. B ornuuMe OT MPUHLMIIA OTPULATEIHLHOW OOpaTHOM CBSI3M, HA KOTOPOM
OCHOBBIBAETCSl YINPABIECHUE WU COXPAHEHHE JIMHAMHYECKOTO pPABHOBECHUS CUCTEM,
BO3HMKHOBEHUE CAMOOPraHM3alMy OMUPAETCS HA TUAMETPAIBHO MTPOTUBOMOJIOKHBIN
OPUHIIAIT - TIOJIOKUTENIbHYI0 OOpaTHYIO CBsA3b. (DYHKIIMOHUPOBAHUE Pa3TUYHBIX
TEXHUYECKUX  PEryJsiTOpOB M  aBTOMAaTOB  OCHOBBIBAETCSI HAa  IPUHIIUIEC
OTPULIATEITLHON CBSI3U, T.€. MOJYYEHUU OOPATHBIX CUTHAJIOB OT HCIIOJIHUTEIbHBIX
OpraHOB OTHOCHUTEJIBHO MOJIOKEHUS CUCTEMBI U TIOCIIEYIONIEH KOPPEKTUPOBKH 3TOTO
MOJIOKEHUSI YIPABISAIOMMMUA ycTpoiicTBamMu. JlJI1 NOHMMaHUS CaMOOpPTaHU3ALUU
clenyeT OoOpaTHThCs K NPHUHIMIY TMOJIOKHUTEIHHOM OOpaTHON CBSI3M, COTJIACHO
KOTOpPOMY HW3MEHEHUSI, MOSBISAIONIMECS B CUCTEME, HE YCTPAHSIOTCS, a HAMpPOTHUB,
HAaKaIUIMBAIOTCA W YCWIMBAKOTCSA, YTO M MPUBOAUT B KOHIE KOHIIOB K
BO3HUKHOBEHUIO HOBOT'O MOPSIIKA U CTPYKTYPHI.

5. Ilpomecchl caMoopraHM3aldM, Kak W IEPEeXoAbl OT OJIHHMX CTPYKTYp K
JIPYTUM, COINPOBOXKAAIOTCS HApYIICHUEM CHMMETpHH. MBI yKe BHUACIH, YTO MpHU
ONMKMCAaHUU HEOOPAaTUMBIX MPOLIECCOB MPUILJIOCh OTKA3aThCsl OT CUMMETPUU BPEMEHH,
XapaKTEPHOU 11 00paTUMBIX MPOIIECCOB B MexaHuKe. [Iporecchl camoopranusauu,
CBS3aHHBIE C HEOOPATUMBIMH HU3MEHEHUSIMHU, MPUBOJAT K PA3PYLIECHUIO CTapblX U
BO3HUKHOBEHHUIO HOBBIX CTPYKTYP.

6. CamoopraHuzaiiusi MOXXET HauyaThCAd JHINb B CHCTEMaX, OOJaJarolIuX
JIOCTaTOYHBIM KOJUYECTBOM B3aUMOJCHCTBYIOIIMX MEXAY COOOH DJIEMEHTOB W,
CJIEI0BATENbHO, UMEIOIIUX HEKOTOPbIE KPUTUYECKHUE pa3Mepbl. B mpoTUBHOM ciiydae
3G (}EeKTHI 0T CHHEPreTUYECKOrO B3aWUMOJICHCTBUS OyIyT HEIOCTATOYHBI JIs
MOSIBJICHUSI KOONEPATUBHOTO (KOJUIEKTUBHOTO) TIOBEJACHHUS AJIEMEHTOB CHUCTEMBI U
TE€M CaMbIM BO3HUKHOBEHHMS CAMOOPTaHHU3AIUH.

Mpbl nepeuuciauiy HeoOXOAUMBIE, HO NAJIEKO HEAOCTATOYHBIE YCIIOBUS IS
BO3HUKHOBEHHUSI CaMOOpPraHMU3allMd B PaA3JIMYHBIX cUcTeMax mnpuponsl. Jlaxke B
XUMHUYECKUX CaMOOPraHU3YIOIIUXCS CHCTeMaX, KOTOpble u3ydanu bernoycoB u
XKaboTuHckuid, B "urpy" BCTyNaroT TAKME HOBbIE (PAKTOPHI, KaK MPOLECCHl KaTajiusa,
KOTOPBIE YCKOPSIIOT XUMHYECKUE peakuu. [103ToMy MOXKHO cliefiaTh BBIBOJ, YTO YEM
BBIIIIE MBI TTOJTHUMAEMCS 10 SBOJIFOIIMOHHOM JIECTHUIIE Pa3BUTHUS CUCTEM, TeM Oolee
CJIO’)KHBIMM U MHOTOYHMCJICHHBIMU OKa3bIBaIOTCS (haKTOPbI, KOTOPbIE UTPAIOT POJb B
CaMOOpPIraHU3aLUU.
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[Tonymaiite U OTBETHTE

Kaxkue npouecchl Ha3bIBatOTCS 00paTUMBIMU?

Korna Bonuio nmoHstue BpeMeHU B (PU3UMKY U KaK OHO MCTOJIKOBBIBAJIOCH B
KJIACCUYECKON TEPMOANHAMUKE?

Yo BBIpakaeT NepBbI 3aKOH TEPMOJNHAMUKA?

JaiiTe mpocTyro (OpMyIUPOBKY BTOPOTO 3aKOHA TEPMOTMHAMUKH.

Kak M0xHO c(hopMyJIHpOBaTh 3TOT € 3aKOH C MOMOLIBIO MOHSTHS SHTPOIUU?

Uro xapakTepusyer SHTponus?

Kakue cucteMbl Ha3bIBaKOT 3aKPBITHIMU, WIIH U30JMPOBAHHBIMH?

Hackonbko COOTBETCTBYET NMOHSATHE 3aKPBITOM CHUCTEMBI JIEMCTBUTEIBHOCTU?
Kak npoucxoaut 3BoIonKs B 3aKPBITBIX CUCTEMAX ?

UTo HA3BIBAIOT TOYKOM TEPMOJAMHAMUYECKOTO PABHOBECHS ?

Moxert nu Beenennast npuTu B COCTOsIHUE ""TEII0BOM cMepTu''?

KTo BmepBbie BBIABUHYJ HACIO "TEIJIOBOM cMepTH" BCEleHHOW M B 4eM €€
HECOCTOSITEIBHOCTh IO COBPEMEHHBIM MPEICTABICHUSIM?

Kakue cucteMbl Ha3bIBatOTCSI OTKPBITBIMU?

Kak nporcxoaut camoopraHu3anus B OTKPBITBIX CUCTEMAX?

Kakue ycnoBust HEOOXOIUMBI AJI TOrO, YTOOBI CAMOOpPraHU3alisl Hayanach B
MPOCTEHUIINX CUCTEMAX HEOPTaHUYECKOW MTPUPOBI?

I'NTABA 7. KOHUEIIIMA BECKOHEYHOCTU 1 KOCMOJIOTMTYECKAA



SBOJTIOLNA

[IpencraBnenne 00 OTKpPBITHIX CHCTEMax, BBEICHHOE HEKJIACCUYECKOU
TEPMOJIMHAMMKOM, SIBUJIOCH OCHOBOM Il  yTBEPXKIEHHUS B COBPEMEHHOM
€CTECTBO3HAHWH 3BOJIIOLIMOHHOIO B3IJISIa HA MUP. XOTS OT/AEJIbHBIE 3BOTIOLUOHHBIE
TEOpUU TMOSIBWIINCh B KOHKPETHBIX HayKaX e€lle B IMPOLUIOM Beke (Teopus
BO3HUKHOBEHMSI COJIHEUHOW cucTeMbl KaHrta - Jlamuraca W 3BOJIIOIIMOHHAS TEOPHS
JlapBuHa), TeM He MEHee, HUKAaKOW ri100adbHOW 3BOJIIOLHMOHHON TEOPUU Pa3BUTHS
BceneHHOHN 10 Hallero BeKa HE CyLIECTBOBAJIO. JTO U HEYJAUBUTEIBHO, ITOCKOJIBKY
KJIACCUYECKOE €CTECTBO3HAHME OPHUEHTHPOBAIOCH NMPEUMYLIECTBEHHO HAa HM3yYCHHE
HE JWHAMHKH, a CTAaTUKW CUCTeM. Takas TeHiaeHIusi HaubOolsiee penbedHO Oblia
Ipe/cTaBIeHa aTOMHUCTUYECKOW KOHIIENIMEeNH KIacCHMYecKOol (U3MKM Kak Juaepa
TOTJAIIHEr0 €CTECTBO3HAHUS. ATOMUCTUYECKUI B3I, KaK MOAPOOHO MOKa3aHO B
cleyIollel TaaBe, ONnMpaics Ha MpeACTaBICHUE, YTO CBOMCTBA U 3aKOHBI IBUKEHHUS
Pa3IMYHBIX IPUPOJHBIX CUCTEM MOT'YT OBITh CBEJIEHBI K CBOMCTBAM T€X MEJIbYalIINX
YacTUL MaTE€pUH, M3 KOTOPBIX OHM COCTOST. BHauane TakuMy MPOCTEHIIMMU
YaCTULAMU CYUTAIMCh MOJIEKYJbl M aTOMBI, 3aT€M DJJIEMEHTapHbIC YacTUIbl, a B
HACTOSIIEE BPEMSI - KBAPKHU.

beccriopHo, aromMucTHYECKMH TMOAXOA HUMEET OOJblIOe 3HAYCHHE IS
OOBSICHEHUS ABJICHUHN MPUPOABI, HO OH O0OpalllaeT IJIaBHOE BHUMAaHUE HA CTPOCHHUE U
CTPYKTYPY Pa3JM4YHBIX CUCTEM, a HE Ha UX BO3HUKHOBEHHE U pa3Butue. [IpaBna, B
MIOCJIETHUE TOJIBI MMOIYYal0T PACIPOCTPAHEHUE TAK)KE CUCTEMHBINA M 3BOJFOLMOHHBIN
B3IISIIBI, KOTOpPBIE OOpallalOT BHUMAaHHE CKOpPEE Ha XapaKTep B3aWMOJECUCTBUU
JJIEMEHTOB pa3HBIX CHUCTEM, YE€M HA aHaJIM3 CBOMCTB TEX 4YacCTUL, KOTOPHIC
paccMaTpUBAIUCh B KAYECTBE CBOETO pOJa MOCIEIHUX KUPIUIYUKOB MUPO3AaHUS.

braronapss mypoKOMy paclpOCTPAaHEHHIO CUCTEMHBIX HJEH, a B HEIaBHEE
BpEMS M MPEICTABICHUA O CaMOOPraHM3allMU OTKPBITBIX CHUCTEM Celdyac BCe
HAaCTOMYMBEE BBIJBUTAIOTCA PA3JIMYHBIE THUIOTE3bl M MOJEIU BO3HUKHOBEHUS H
sBomouu  Beenmennoit. OHM  yCHIIEHHO OOCYXKIAIOTCSIT B paMKaxX COBPEMEHHOM
KOCMOJIOTMM KaK HaykH o BceneHHOM kak eInHOM 1enoM. Mbl KOCHEMCS 311eCh B
OCHOBHOM MIPHUHIIMIIOB KOCMOJIOTUHM C TOYKH 3PEHMSI KOHLEMIIMU OECKOHEUYHOCTH U
KOHEYHOCTH €€ MOJIEIIEH.

7.1. KOCMOJIOTMYECKUE MOJEJI BCEJIEHHOI

Mopenu Bcenennoit, kak u Jr00bIe JApyrue, CTPOSATCS HA OCHOBE TeX
TEOPETUYECKUX TMPEACTABICHHI, KOTOpPBIE CYILIECTBYIOT B JAaHHOE BpeEMS B
kocMousioruu. CoBpeMeHHasi KOCMOJIOTUSI BO3HUKJIIA TIOCIIE MOABICHUS 00LLEl TEOpUr
OTHOCHUTEJIBHOCTH U MO3TOMY €€ B OTJIMYHME OT MPEXKHEU, KIIACCUYECKOM, HA3bIBAIOT
PESITUBUCTCKOM.  OMITUPUYECKON  0a30i Il Hee TOCHYXHJIM  OTKPBITHS
BHETAJIAKTUYECKOM aCTPOHOMHUH, BaXKHEUIIMM M3 KOTOPBIX, HECOMHEHHO, OBLIO
oOHapy>keHue sBieHus "pazoeranusa" ramaktuk. B 1929 r. amepukanckuii acTpoHOM



OnpuH 1. Xa66s (1889-1953) yctaHoBWII, YTO CBET, UAYLIUMNA OT JaJEKUX TaJlaKTHK,
CMENIAeTCs B CTOPOHY KpPAacCHOIO KOHIA CHEKTpa. OTO SBJICHUE, NOJIyYHBIIEE
Ha3BaHUE KPACHOI'O CMEUIEHUs, COrIacHO nmpuHuuiy [lomnmiepa cBUIIETEIbCTBOBAJIO
00 ynanenuu ("pazberanuun') raJakTUK OT HAOJIOJaTEIIs.

[TockonbKy pelasiTUBUCTCKAsE KOCMOJIOTHS c(popMHpoBasiach Ha OCHOBE UICH U
NPUHIIMIIOB O0IIel TEOpUHM OTHOCUTEIBLHOCTH, TO Ha IMEPBOM dTale OHA yjelssia
[JIaBHOE BHUMaHWE TreoMeTpuu BceneHHoOl #, B  4YaCTHOCTH, KPHUBU3HE
YETBIPEXMEPHOIO MPOCTPAHCTBA - BPEMEHHU.

Hogsril aTan ee pa3BuTusi ObUT CBSI3aH C MCCIEIOBAHUSIMU PYCCKOTO YYEHOTO
Anekcanapa AnekcanapoBruua @puamana (1888-1925), koTropoMy ynanock BIIepBbIC
TEOPETHUYECKHU JOKa3aTh, 4TO Bcenennas, 3amonHeHHas TATOTEIOUIMM BEIIECTBOM, HE
MOJKET OBITh CTAI[MOHAPHOM, a IOJDKHA TIEPUOTMYSCKH PACITUPATHCS UIH CKUMATHCS.
OTOT MNPUHLIMUNUAIBHO HOBBIM pE3yJIbTaT HAIIE] CBOE MOJATBEPKICHHUE TMOCIe
oOHapyxeHus: XaO0J0M KpacHOTO CMEIIECHHS, KOTOpOe ObUIO HCTOJIKOBAHO Kak
sBiIcHHE 'pa3OeraHus’ rajakTUK. B CBSA3M ¢ 3TMM Ha TIEPBBIM IUIAH BBIJIBUTAIOTCS
npo6JsieMbl UCclieJoBaHMsI pacliupenus BeenenHoil u onpezenenus ee Bo3pacTa Io
IPOIOJKUTEIBHOCTH ATOTO PACIIUPEHUSL.

HakoHen, Hayaio TpeThero mnepuoAa pa3BUTHS KOCMOJOTHHM CBS3aHO C
paboTamMu HM3BECTHOTO aMmepukaHckoro ¢musuka ['eoprust A. I'amosa (1904-1968),
PYCCKOTO MO TPOUCXOXKJICHHIO. B HHUX wuccienyrorcss (QU3NYECKHUe IMpOIECCHl,
IIPOMCXOJMBIIIME HA PA3HBIX CTAIUAX pacluupstoniencs BeeneHHoun.

Bce 3T 0cOOEHHOCTH pa3BUTHSI KOCMOJIOTMHM HAIIUIM OTPAXKEHUE B PA3IMYHBIX
monensix Beenennoii. OOmuM it HUX SIBJISIETCS MPEJCTaBICHUE O HECTAllMOHAPHOM
U30TPOIHOM U OJTHOPOJHOM XapaKTepe ee MoJIeseH.

HecraunonapHocts o3Hawaer, 4ro BceineHHas He MOXET HaXOIUThCS B
CTaTUYECKOM, HEU3MEHHOM COCTOSHMHW, a JOJDKHA JHMOO0 pacHupsaThbes, JHOO
ckumathes. "PazOeraHue" ranakTUK, T[O-BUAUMOMY, CBHJIETEIBCTBYET O €€
pacCHIMPEHUH, XOTa CYIIECTBYIOT MOJENIH, B KOTOPBIX HAO0JI0AaeMO€ B HACTOSILEE
BpeMsl paCIIMPEHUE paccMaTpuBaeTcs Kak ofHa wu3 (a3 Tak Ha3bIBaeMOU
nyJabcupyrouein Beenenno, koraa Beies 3a pacIiMpeHUEM MPOUCXOIUT €€ CIKATHE.

N30TpOnHOCTHL YKa3bIBa€T Ha TO, 4TO BO BcCelleHHON HE CyLIeCTBYET KaKuX-
IM0O0 BBIJCIICHHBIX TOYEK W HANpPABICHHM, T. €. €€ CBOWCTBA HE 3aBUCAT OT
HaIlpaBJICHHUSI.

OOHOpPOAHOCTh XapaKTepU3yeT paclpeieicHue B CpPEJHEM BEIIeCTBa BO
Bcenennon.

[Tocnennue yTBEp:KAEHUS 4acTO HA3BIBAIOT KOCMOJIOTHYECKUM mocTysiaToM. K
HEMY 00aBJISIOT TaKKe MPaBIoNo100Hoe TpeboBaHue 00 OTCYTCTBUU BO BeeneHHoi
CUJI, MPEMATCTBYIOIIUX CHJIaM TATOTeHUs. [Ipu Takux MPearonoKeHUsIX MOJEIU
OKa3bIBAIOTCSl Hanbosiee MPOCTHIMU. B X OCHOBe nexaT ypaBHEHHS OOIEH TeopHH
OTHOCUTEIBHOCTH DWHILTEWHA, & TAKKE MPEACTABICHUS O KPUBU3HE MMPOCTPAHCTBA -
BPEMEHU U CBSI3HM 3TOM KPUBU3HBI C MJIOTHOCTHIO MAacChl BEILIECTBA.

B 3aBUCHMOCTH OT KpUBHU3HBI IPOCTPAHCTBA PA3ITUYAOT:

* OTKPBITYIO MOJIEJIb, B KOTOPOM KpUBU3HA OTPHULIATENIbHA WM PaBHA HYIIIO,

* 3aMKHYTYIO MOJENb C IOJIOKUTEIbHOW KpUBU3HOWU. PaccTosHusS Mexny
CKOIUICHMSIMU TaJakTHK CO BPEMEHEM HENPEPHIBHO  YBEJIMYMBAIOTCS, YTO



COOTBETCTBYeT OeckoHeuHOl Bcenennoil. B 3aMkHyThIX Mozensix BceneHnnas
OKa3bIBA€TCS KOHEYHOM, HO CTOJIb € HEOTPAaHMYEHHOM, TaK Kak, JIBUTasICh MO HEH,
HEJb3s JOCTUYb KaKON-ITMOO rpaHuIIbI.

HezaBucumo oOT TOro, paccMaTpuBalOTCS JU OTKPBITHIE WM 3aMKHYTBIE
MoJiesin BeenleHHOM, BCE yUYEHbIE CXOIATCS B TOM, YTO NEPBOHAYaAIbHO BceneHHas
HaxOoJWJIach B YCIOBUSX, KOTOPBIE TPYAHO BOOOPA3UTh Ha 3eMIIe.

DTH yCIIOBUS XapaKTEPU3YIOTCS HAIMYUEM BBICOKOW TEMIIEPATYPHI
Y JJaBJICHUS B CHHTYJISIPHOCTH, B KOTOPOM ObLIa COCPEOTOYEHA MATEPHSL.
Takoe nomylieHHe BIIOJHE COIJIACYeTCsA C YCTAHOBJICHUEM PACIIMPEHUS
Bcenennoil, KOTOpoe MOTJI0 Ha4aTbCsl C HEKOTOPOTO MOMEHTA, KOrja OHa
HaxOJWIACh B OYEHB FOPSTYEM COCTOSTHUU U MOCTENEHHO OXJIAXIAIach 110
Mepe paclIupPEHUs.

Takas mopenn '"ropsiueit" BceneHHoM BnepBble OblLIa BbIIBHHYTA I'. A.
["'aMOBBIM U BNOCIECTBUU HAa3BaHA CTaHIAPTHOM.

M3Becthbiii amepuxanckuit actpoHoMm Kapn Caran (p. 1934) noctpoun
HArJsaIHyI0 MOJEIb 3BOIONMK BceneHHol, B KOTOpOo KOCMUYECKUW ToJl paBeH 15
MJIpA. 3€MHBIX JIeT, a 1 cexkynna - 500 rogam; Torga B 36MHBIX €IMHUIAX BPEMEHU
ABOJIIOLMS TTPEACTABUTCS TaK:

BoJ1b1110#1 B3pHIB 1 ssuBapst 0 4 0 MuH
OOpa3oBaHue rajJakTHK 10 ssuBaps
OoOpaszoBanue  ConHe4HOU | 9 ceHTs0pA
CUCTEMBI
O6pazoBanue 3emiu 14 cenTsabps
Bo3HukHOBeHHE KU3HM Ha | 25 ceHTSO0pA
3emiie
OxeaHCKHUH IUIaHKTOH 18 mexabps
ITepBbie pHIOBI 19 nexabps
ITepBbie AUHO3aBPHI 24 nexabps
[TepBble MIICKOTTUTAIOIINE 26 nexabps
[lepBble NTUIBI 27 nexkabps
[lepBble IpUMATHI 29 nexabps
ITepBbIE TOMUHU B 30 nexabps
[TepBbie mr0a1 31 nekaops
IPUMEPHO
B 22 wyaca 30
MUHYT

7.2. CTAHIAPTHA I MOJIEJIb DBOJIIOLIMM BCEJIEHHOM



Ota Mojenp TMpeanojaraer, 4Yro HadajlbHas TeMIlepaTypa BHYTpPH
cunrynspaoctd npesbimana 102 rpagycos mo aGcomornoii mkane KenbBuna, B
KOTOPOM Hayajo IIKaJIbl OTCYETa COOTBETCTBYET -273 rpamycam mkaiel Llenbcus
[In0THOCTL MaTepuu paBHsnachk npudnusurensHo 10% r/cm® B nomo6HoM cocTosHuu
HEN30€KHO JOJDKEH ObUI MPOM30MTH "OOJBIIOW B3pBIB", C KOTOPBIM CBS3bIBAIOT
HA4aJI0 BOJIIOIMH B CTAHIAPTHOW MOJIENIM BCeNeHHOM, Ha3bIBAEMOU MMO3TOMY TaKKeE
Mozenblo "Oonbinoro B3pbiBa". IlpeamosaratoT, YTO TaKoOW B3PBIB IPOU3OLIENT
npumepHo 15-20 Mapa. JeT Ha3ajg M COMPOBOXKIAJICS CHadaia OBICTPHIM, a IMTOTOM
OoJyiee yMEpPEHHBIM PACIIMPEHUEM W COOTBETCTBEHHO IMOCTEIIEHHBIM OXJIaXKICHHUEM
Bcenennoii. [1o cTenenu 3Toro pacimpeHust y4eHble CyAsaT O COCTOSIHUA MaTEPUU Ha
pa3HbeIX craausax ee sBomtoumu. llomararor, Hampumep, yto uvepe3 0,01 cexyHnmsl
II0CJIE B3pbIBa IUIOTHOCTh MaTe€puu C HEBOOOPA3UMO OOJIBIION BEJIMYMHBI JOJKHA
obuta ynacts 10 10%° r/cm®. B stux ycnosusx B pacimpsromneiics Beenennoi, mo-
BUJIUMOMY, JOJDKHBI OBLIM CYIIECTBOBAaTh (DOTOHBI, DJIEKTPOHBI, TO3UTPOHHI,
HEUTPUHO M AaHTUHEHUTPHHO, a TAK)KE HEOOJBIIOE KOJTUIECTBO HYKJIOHOB (MIPOTOHOB U
HEUTpPOHOB). [Ipy 3TOM MOIJIM MOPOUCXOAWTH HEMPEPHIBHBIE MPEBpAIICHUS Map
AIEKTPOH+TIO3UTPOH B (DOTOHBI U 0OpPaTHO - (POTOHOB B MAPy DJIEKTPOHHTIO3UTPOH.
Ho y»e yepe3 3 MUHYTHI 1TOCJIE B3phIBA U3 HYKJIOHOB 00pa3yeTcsl CMECh JIETKUX SAEP:
2/3 Bomopona u 1/3 renmsi. OcrajgbHble XUMHYECKHE SJIEMEHTHI 00pa30BaIMCh U3
ATOTO J03BE3JHOr0 BEIIECTBA B pe3yJIbTaTe SANEPHBIX peakuuid. B mMoMmeHT, korga
BO3HUKJIM HEUTpAJIbHBIE aTOMbl BOAOPOAA M TENMS, BEMIECTBO CJHIEJATIOCH
MPO3paYHbIM 171 (D)OTOHOB, M OHU CTAJIM M3Iy4aThCS B MHUPOBOE MPOCTPAHCTBO. B
HACTOSIIIEe BPEeMsI TaKOW OCTATOYHBIN MpOLECC HAOIIOAAeTCs] B BUAEC PEITUKTOBOIO
U3JIy4YEHUS. DTO SIBJICHUE HAXOAUTCS B MOJHOM COOTBETCTBHM C MOJEIbIO "Topsiuei”
Bcenennoi. OHO cOXpaHUIIOCh A0 HAIIMX JHEH U HAOMI0aeTCd UMEHHO KaK PEJIUKT,
WJIM OCTATOK, OT TOM BEChMa OTJAJICHHOM 3MOXU 00pa30BaHUSI HEUTPAIbHBIX aTOMOB
BOJOPOJA U TENHUS.

ITo mepe pacmiupeHuss U OXJIAKACHU BO BeeneHHOW nporcxoauimn
MPOLIECCHl  Pa3pyLICHUs CYLIECTBOBABIIMX paHbIIE CUMMETPUHU U
BO3HMKHOBEHUSI HA 3TOM OCHOBE HOBBIX CTPYKTYP.

Tot ¢akTt, yTo Mr00ask IBOJIIOIMUS COMPOBOKIAETCSA PA3PYLIEHUEM CUMMETPHH,
HEMOCPEACTBEHHO CJIEAYET U3 MPUHIUIA MTOJOXKUTEILHON 00paTHOM CBSI3H, COTJIACHO
KOTOPOMY HEPAaBHOBECHOCTb U HEYCTOWYMBOCTb, BO3HHUKAIOLIAsg B OTKPHITOU
CUCTEME, BCJIEICTBUE B3aUMOJCHCTBUS CHCTEMBI CO CpPEIOM CO BpPEMEHEM HE
JUKBUIUPYETCS, a Ha0OOPOT, YCHJIMBAETCA. JTO NMPUBOAUT B KOHEYHOM CHUETE K
pa3pyLICHUIO MPEXHUX CHUMMETPUM U, KAaK CIEIACTBHE, K BO3HUKHOBEHHUIO HOBOU
CTPYKTYpBHI.

OuyeBHIIHO, YTO O MEPBOHAYAIBHOM 3BOJIIONMN BCENEeHHON MBI MOXEM CyAUTH
TOJILKO Ha OCHOBAaHMM TE€X PE3YJIbTATOB, KOTOPBIE U3BECTHBI HaM ceronass. [loaromy
ar00ast MoJeNb, KOTOpasi CTPOUTCS ISl OOBSICHEHUSI COBPEMEHHOI'O €€ COCTOSIHUS, B
YaCTHOCTH, paciiupeHus BceneHHO#, MoKHA Y4YuThIBaTh 3TH (akThl. Jpyrumwu
CJIOBaMH, O PaHHEMW 3BOIIOLMM BCeneHHON MBI MOKEM JenaTh 3aKJIKOYEHUS TOJIBKO
yTEM SKCTPANOJALMU, WIM PacHpOCTPAHEHUS HW3BECTHOIO HA HEW3BECTHOE, U



BBIJIBUKEHUS TUTIOTE3 O HEU3BECTHBIX ATalax €€ pa3BUTHS.

[IpeanonaratoT, YTO OJHHMM W3 TMEPBBIX PE3YJbTATOB pPACIIMPEHUS U
COOTBETCTBEHHO OXJaxJeHusi BceneHHOW OBLIO HapylEeHHME CUMMETPUH MEXKITY
BEUIECTBOM UM AHTUBEIIECTBOM, & HMMEHHO TaKUMH PA3HOMMEHHO 3apsKEHHBIMU
MaTepUalbHBIMM YaCTULAMHU, KaK 3JEKTPOH, HECYLIUIl OTpULATENbHBIA 3apsl €, U
MO3UTPOH C TPOTUBOIOJIOKHBIM MOJIOKHUTEIBHBIM 3apsioM e'. VX B3auMojeiicTBue
IPU CTOJIKHOBEHUHU MPUBOAUT K 00pa30BaHUIO IBYX (DOTOHOB.

Kak BO3HMKIO 1OAOOHOE HAapylIeHHWE CHUMMETPUH, OCTAeTCS TOJIBKO
noraapiBaThesi. HesicHBIM ocTaeTcsi Takke TO, KaKUM CIOCOOOM aHTHMBEIECTBO
0Ka3aJ0Ch OTAECIEHHBIM OT BELIECTBA M YTO YJIEPKUBAET UX OT AHHUTWJISILUM, WU
yHuuTOKeHusd. [lo-BuauMMomMy, 37ech MBI BCTpEYaeMcs C  MCTOPUYECKOU
pekoHcTpykuued. Tak Kak 4acTUUbl BEIIECTBA W AHTUBELIECTBA  IPHU
B3aUMOJICUCTBHH aHHUTHIMPYIOT, T.€. e+e'—2y, TO IpeAnoIaraiT, 4YTo B JaJICKOM
IIPOLUIOM Halll BEIIECTBEHHBIA MUP KAKUM-TO 00pa30M OKa3aJiCsi U30JIMPOBAHHBIM OT
MHUpa aHTUBEIIECTBEHHOro. MlHaue OH He MOr Obl CYHIECTBOBaTh B CHIIy MPOIIECCOB
AHHUTWISLIMY BEIIECTBA U AHTUBEIIECTBA.

B o0uux ueprax hopmupoBanue BeeneHHOM, COrTacCHO CTaHIapTHOW MOJIENH,
npeacrasisiercst cienytoumMm obOpazoM. Korma temmneparypa BceenenHoir mnocine
B3pbIBa ynaua 10 6 mupna. rpanxycos no KenbBuHy, nepBbie 8 CEKyHJ MOCIE B3pbIBa
TaM CYILECTBOBaja B OCHOBHOM CMECh JJIEKTPOHOB U MO3UTPOHOB. Iloka 3Ta cMmech
HaXOJIWJIACh B TEIJIOBOM PAaBHOBECUH, KOJIMUECTBO YACTHUILl PA3HOIO pOJa OCTABAIOCH
MPUOJIU3UTENBHO OJUHAKOBBIM. MeXy 4YacTULaMHU MNPOUCXOWu! HEnpepbIBHBIE
CTOJIKHOBEHHSI, B PE3yJIbTaTe€ YEro BO3HUKAJIU Maphl (POTOHOB, a U3 CTOJKHOBEHUS
MOCJIEAHUX - AJIEKTPOH U MO3UTPOH.

Ha »3TOoll cragmm mNpoUCXOAWIIO HENPEPHIBHOE MPEBPAIICHUE
BEIIECTBA B U3JIyUYE€HNE U HA00OPOT, U3TyUeHHUs B BemecTBO. Beencraue
ATOTO ME¥K/1y BELIECTBAM U M3JIYUYEHHUEM COXPAaHSIACh CUMMETPHSL.

Hapymenue 31oii CUMMETpUM MPOU30LUIO MOCHE JAIBHEUIIEr0 PaCIIMPEHUS
BceneHHOM M COOTBETCTBEHHO IOHMXKEHHMSI €€ Temmeparypsl. MIMEHHO Ha 3Tou
CTaJIuM BO3HMKIIU OOJIe€ TSDKETIbIE siIEpHbIE YaCTULIBI-TIPOTOHBI U HEUTPOHBL. CamMbIM
K€ TJABHBIM pe3yJbTaTOM JTOM CTaJuidi MHUKPOIBOJIOLMHM Hamed o0JacTu
Bcenennoii 6b110 00pa3oBaHre KpaiiHE HE3HAYUTEIIBHOTO TepeBeca BEIIecTBa Haj|
M3JIyYEHHUEM, KOTOpPOE OLICHUBAETCS NPUMEPHO KaK M3JIMILIEK OJHOIO MPOTOHA WU
HeiiTpoHa Ha Mwumapl ¢(oroHoB. Kak pa3 u3 3Toro wusnumika B Ipolecce
JanbHEHIIe 53BOJIIOLMM BO3HHUKJIO TO OrPOMHOE OOraTCTBO M pa3HOoOpasue
MaTepUaJbHBIX O00pa30BaHUM, SIBICHUH M (OpM, HaYMHASA OT aTOMOB, MOJIEKYJ,
KPUCTAJJIOB, MHHEpAJIOB M KOHYas pa3HOOOpa3HbIMU TOPHBIMH OOpa30BaHbIMU
IJIAHETAMH, 3BE€3JaMU M 3BE3JHBIMH aCCOLMALMUAMM, FaJAKTUKAMH U CKOIUIEHUSMHU
TaJaKTHK.

Pasymeercs, B CTaHIapTHOM TUIIOTE3€ UMEETCA €l1e HEMAJIO HEACHOTO U Jae
CIIOPHOT'O, HO OHA OIMPAETCSl HAa TAKOM TBEPAO YCTAaHOBJIEHHBIN (DAKT, KaK CMEIICHNE
CIIEKTPAJIBbHBIX JIMHUWA CBE€TA, MWAYWIETO0 OT JaJeKUuX TalaKTHK, KOTOPBIN



MHTEPOPETUPYETCS Kak yAaneHue, uin "pazberanue," ux ot Habmomarens. Kpome
TOTO, 3Ta THUIOTE3a OCHOBBIBACTCA HA TakKoW (yHIAMEHTAILHON uHaee, Kak
HapylIeHHEe CUMMETPUU B Tpoliecce oOpa3oBaHMsI BCE HOBBIX M 0o0Jie€ CIIOKHBIX
MaTepPUAIbHBIX CTPYKTYp U CHCTEM, KOTOpas JIEXKUT B (yHIAMEHTE COBPEMEHHOMU
KOHLIEMIIMM CHUCTEMHOIO MOJXO0/a M CHHEPreTUYECKON CaMOOpraHu3aluu. OTHM,
OJIHAKO, HE OrpaHUYMBAETCS CBSA3b CHHEPIeTUKA CO CTaHAAPTHOW MOJEIBIO
Bcenennoit. [Tponieccsl MukposBosionuu BeenenHnoi, npoiomxasimuecs He MeHee 10
MJIPJI. JIET, MPUBEIN K OOPA30BAHUIO MOJIEKYJ U TEM CAMBIM SIBUIMCH MPEATOCHUIKOM
U1 Hadaja MakKpo3BONMIOLMU BceneHHOM, B pe3yibraTe KOTOPOW W BO3HUKIIH
OKpY’XKalolllue HaCc MakKpoTesia, pa3HOOOpa3Hble HX CHUCTEMbI BIUIOTh [0
TJIAKTUYECKUX. 371eCh CYIIECTBEHHAs pPOJb MPUHAMICKUT YXKE HaPYIICHUIO
CUMMETPUU MEX]Ty PAa3TUYHBIMU (PU3NUECKUMH B3aUMOICHCTBUSMHU.

B Hacrosiiee Bpems pa3inyaroT 4eThlpe TUIA PU3NUECKUX B3aUMOCHCTBUH, O
KOTOPBIX peyb noizer B m1.8. HemocpeacTBeHHO Mbl MOKEM BOCHPUHHUMATH JIBA MX
THUIIA:

* TIPAaBUTALMOHHBIE B3aUMOJEHUCTBHS, T. €. CHJbl TATOTEHUS, KOTOpPBIE
NEUCTBYIOT HAa BCE€ MAKpOTEJIAa M IPUTOM Ha JOCTATOYHO JAJIEKUX PACCTOSHUSX.
NMeHHO OHM, KaK XOpOLIO H3BECTHO, ONPEIECISIOT JBUKEHUS IUIAHET, 3BE3/,
TIAKTUK U JPYTUX KOCMHUYECKUX CHCTEM;

* DJIEKTPOMArHUTHBIE CHUJIbI, KOTOPBIE WIrPAIOT pEIIAOIIYI0 POJIb MpH
00pa3oBaHUM MOJIEKYJI, XMMUYECKUX COCIMHEHUN, KPUCTAIIJIOB U BCEX TEJ U CUCTEM,
KOTOpbIE 3aHUMAIOT IPOMEKYTOYHOE IOJIOKEHHUE MEKIY MHUKPOMUPOM H
METaMHUpPOM, COCTOSIIIIMM U3 KOCMUYECKUX OOBEKTOB U CUCTEM.

OcranbpHble Ba TUNA (U3MYECKUX B3aUMOJICUCTBHUI (sSaepHbIE U CIlIa0bIe)
HEIMOCPEICTBEHHO HE BOCIIPUHUMAIOTCS YEJIOBEKOM, HO UTPAOT CYLIECTBEHHYIO POJIb
nmpu 0o0pa3oBaHUU Pa3HOOOpa3HbIX O00BEKTOB MuKpomupa. Cremyer, BIPOYEM,
OTMETUTh, YTO NPHUBEJICHHAS XapaKTEPUCTHUKA YETHIPEX THUIIOB B3aUMOACHCTBUI
OTHOCHUTCSl JIMIIb K MX COBPEMEHHOMY COCTOAHMIO. B Xxome sBomonuun BcenenHoit
OHU COOTHOCWJIHCh MHAue, a Ha MEepBOHAaYaJIbHOM 3Tane, korga Bcenennas Obuia
JNOCTATOYHO  IOpsYed, sAEpHblE  CWJIbl  HAXOAWINCh B  CHMMETPUH  C
IPAaBUTAIIMOHHBIMU, & CHUJIbI 3JIEKTPOMAarHUTHOIO B3aUMOJEHCTBUSA - CO CIA0OBIMU
B3aUMOJICUCTBUSAMU. TONBKO BCIIEICTBUE HAPYLICHHUS] CHMMETPUN MEXAY CHUIbHBIMU
AJIEPHBIMU U TPABUTALIMOHHBIMU CHJIAMHU CTAJI0 BO3MOXKHBIM 00pa30BaHUE HEOECHBIX
T€J, TAJIaKTUK M JPYTUX KOCMHUYECKMX CHCTeM. B cBolo ouepear HapylleHHe
CUMMETPUHU MEXKIY 3JIEKTPOMATHUTHBIMU CHJIAMH U CJIA0BIMH B3aUMOJECHCTBUSMU
MPUBEJIO K 00Pa30BaHUIO OIPOMHOIO0 MHOXKECTBA TEJ, CTPYKTYP U CHUCTEM, KOTOpbIE
COCTABJISIIOT OKpYXaroluid Hac BUAUMBIA Mup. Takum o6pa3om, Omaropaps
pa3pylLICHUI0 CUMMETPUU MEXK]Y Pa3HbIMU TUIAMH (U3HYECKUX B3aMMOJEHCTBHIMA
CTaJI0 BO3MO>XHO HE TOJIBKO BO3HHUKHOBEHHE MHUK-PO- U MAaKpPOOOBEKTOB, HO TAKXKE
nocieayromas B3aUMOCBSI3aHHAs HBOJTIOLIMS MUKPOCKOTTUYECKON U
MaKpOCKOIIMYECKOU BETBEH Pa3BUTHS.

MukponsBoironu? o0ecreuunia yCiaoBHs Il Pa3BEPThIBAHUS MaKpPOIBOJIIOLUH.
OcBoOOX/1eHNE TPAaBUTALMOHHBIX CUJI, IPOU3OILIEIIIEE BCIACACTBUE pa3pylIEHUs UX
CUMMETPUH C siaepHbIMU cuiiamu TipuMmepHo 700 000 net mociie B3pbiBa, MPUBENIO K
00pa30BaHMIO 3BE3[, TAIAKTHK, UX CKOIUIEHUA M JIPYTHX KOCMHUYECKHX cucTteM. B



CBOIO O4YCpCAb TIPaBUTALIMOHHBLIC CHIIBI W YAAPHBIC BOJIHBI CII0OCOOCTBOBAJIN \

BO3HUKHOBEHUIO U PA3BUTHUIO SICPHBIX PEAKIIMI BHYTPHU 3BE3[ U SIACP TATIAKTUK U UX
ckoruieHui. Ciie1oBaTesbHO, MUKPO- U MAaKpPOIBOJIIOIIMHM B3aUMHO O0YCIIOBIIMBAIN U
JOTOJHSIN APYT JIpyra, BOT MOYEMY OHHU IPEACTABISIIOT COOOW JIBE BETBU €JUHOTO
npouecca. OtTcrofa CTaHOBHUTCS SICHBIM, YTO BO3HUKHOBEHHE W  3BOJIOLHUA
GU3nYeCKuX, XUMHUYECKUX, TEOJIOTMUECKUX M JPYTUX CHCTEM HEOpraHMYeCKOn
OPUPOABI MPOYHO YKIIA/IBIBAETCA B PAMKH KOCMHYECKOM U 36MHOM SBOIOLUU.

Opnako Hambosee BaXHBIM JJI MOHMMAaHHUS MECTa 4yeloBeka BO BcenenHnoit
ABJIIETCS. BO3HUKHOBEHHME JKHM3HM Ha 3€MJIE W COLMAIBHO-d)KOHOMHYECKAas U
KYJIbTYPHO-UCTOPUYECKAS SBOJIOLUS YEIOBEUYECTBA.

buonornyeckas #  3KOJOTHYECKas HSBOJIOLMH  MPEICTABISAIOT  COOOM
HEOOXOIMMBIE MPEANOCHUIKY JJIi BOBHUKHOBEHUS OOIIECTBA, HE TOBOPS YKE O TOM,
YTO MHOTHME Hallli WHTYUTHBHBIE TMPEJCTABICHUS 00 DHBOJIOIUU BOOOIIE
3aMMCTBOBaHbl M3 CYIIECTBOBABIIMX B pa3HOE BpeMsi OHOJIOTMYECKUX 3HAHUU.
[loaToMy HaMm OCOOEHHO Ba)KHO MO3HAKOMHUTHCS C HUMH, BO-TIEPBBIX, [JISI TOTO,
9YTOOBI BBISIBUTH B JajbHEUIIEM CIENU(PHUKY COIMATBHBIX MPOIECCOB, & BO-BTOPBIX,
[0Ka3aTh OMMOOYHOCTh PEAYKIIMOHUCTCKUX U COILMAI-IapBUHUCTCKUX B3IJISAO0B Ha
0011eCTBO.

CoOCTBEHHO OWOJIOTHYECKOW OBONIONMU  MPEIIIECTBOBANA  JJIMTEIIbHAS
npen0uOTHYECKast IBOJIIOIMS, CBSI3aHHAS C TIEPEXOJ0M OT HEOPTaHUYECKONW MaTepHUH
K OpraHMYecKod, a 3areM K DJEeMEHTapHbIM ¢opMmaMm Ku3Hu. Hauanom
NpeIOMOTUYECKON SBOMIONHMK OBIJI0O MOCTENEHHOE BO3HUKHOBEHUE OPTaHUYECKUX
MOJIEKYJ1 M3 HeopraHumdeckux. lIpenmonararor, 4To Mo Mepe OXJIAXKICHUS 3eMIIH
BO3HUKAJIM BCE YCIOBHUS [JIsi OOpa30BaHMS CIOXKHBIX OPraHMYECKUMX MOJIEKYJ U3
HEOPraHWYECKUX. BBITh MOXKET, HEIOCTaBajO JHIIb BBICOKOH TEMIEPATyphbl IS
XUMHUYECKOTO CHHTE3a, HO TaKyl TEMIIepaTypy MOIJIO BbI3BaTh BO3JACHCTBUE
yIbTPa(QHUOTETOBBIX JIy4el WM DJIIEKTPUYECKUX pa3psiioB. Takas BO3MOXKHOCTb
JNEUCTBUTENBHO OblIa JOKa3aHa AKCIEPUMEHTAbHO, a MO3TOMY camMa TUIOoTe3a
IpeJICTaBIseTCs] JOCTaTOUHO 000CHOBaHHOM. Ho paHee cyiiecTBOBaBIIME THIIOTE3HI,
3allIMIas aBTOHOMHOCTbD 3JIEMEHTAPHOW CHUCTEMBI )KM3HH, CIUIIKOM H30JIUPOBAIHCH
OT B3aMMOJICMCTBUS C OKpyxaromien cpenou. axe runore3za 1938 r. Amekcanapa
Nanosnua Onapuna (1894-1980), x0T 1 mocTynrpoBaia NPOLECC BOSHUKHOBEHHUS
OMOIOJIMMEPOB U3 MOHOMEPOB, BCE )K€ HEJOCTATOYHO IMOJYEpPKUBAJIA POJib CPEAbl B
JNaJIbHEHIIIEeH SBOJIIOIUHN KU3HU.

[Tapagurma camoopraHu3ali MOKET CIIOCOOCTBOBATH JIY4YIIEMY TOHUMAHUIO
MIPOLIECCOB MPOUCXOXKAECHHUS KU3HU U JaJIbHEHIIEH €€ DBOJIOUMHU. [|elCTBUTENBHO, C
ee TOMONIbI0O MOXHO 0oJjiee aJeKBaTHO OOBSICHUTh, KakuM O0Opa3oM U3
HEOPraHWYECKUX MOJIEKYJ BO3HHUKIW OpPraHWYECKHUE, a M3 MOCIEIHUX - IEPBbIC
XUBbIe KJIeTKU. COrIacHO TUmoTe3e HeMEeUKoro Gpu3nko-xumMuka Mangpena DiireHa
(p. 1927), mporecc BO3HMKHOBEHHS JKHMBBIX KIETOK TECHO CBs3aH C
B3aMMOJICUCTBUEM HYKIICOTUIOB, SIBISIOUIUXCS MaTepHATbHBIMU  HOCHUTEIISIMU
nHpOpMallMKM, W MNPOTEUHOB (MOJUIEOTUAOB), CIYyXalMX KaTaJau3aropaMu
XMMHUYECKUX peakuui. B mpouecce B3aMMOAEHUCTBUS HYKICOTHUIBI I10J BIUSHUEM
IPOTEUHOB BOCIPOU3BOASAT ce0S W B CBOIO OYepeab MepenarT HHPOPMALUIO
CIIEYIOIIEMY 3a HUM IMPOTEHHY, TaK 4YTO B PE3YyJIbTAT€ BO3HUKAET 3aMKHYTas



ABTOKATaJIUTUYECKAS 1I€Nb, KOTOPYd M. DWreH Has3plBaeT TMIEpPUUMKIOM. B xone
TATbHEHIIICH HBOJIIOIMM U3 HUX BO3HHUKAIOT TIEPBBIC JKMBBIC KJIETKH, CHadaia 0e3
SJ1EP, HA3bIBAEMbIE IPOKAPUOTCIIIH, @ 3aTEM C SAAPAMU - DYKAPHUOTBHIL.

Ha npegbuorndeckoit craauu SBOJIOIUU 10 BO3HUKHOBEHUS MEPBBIX JKUBBIX
KJIETOK, KaK I[IOKa3bIBAlOT COBPEMEHHBIE  MCCIEIOBAHUSA,  CYILIECTBOBAJIU
MaTepHaIbHbIE CUCTEMBI, 00JIaJlaBIIke CIIOCOOHOCTHIO K CaMOBOCIPOU3BEICHHUIO,
METa0O0IU3MY M Pa3BUTHIO Yepe3 MyTallud U KOHKYPEHIIUIO C IPYTUMHU CHUCTEMaMHU
st otoopa. OTH QyHIAMEHTAIBHBIC CBOMCTBA, XapaKTEPU3YIOIIHE KH3Hb, BOSHUKIIH
W3 CAaMOOPraHU3aluu CTPYKTYP.

B xozne »BononMy OpUHIMIT aBTOKATalN3a, WIM CAMOYCKOPEHUSI XUMUYECKUX
pEaKLMi, MOMOJHIETCS MNPUHIHUIIOM CaMOBOCHPOU3BEACHUS LEIOT0 LHUKIWYECKU
OpPraHM30BaHHOI'O MpOLEcca B THUIEPUUKIAX, NPEMIOKEHHBIX M. Oiire-Hom.
BocripousBenenre KOMIOHEHTOB TUIEPIMKIIOB, TaK € KaK U UX OObEAMHEHHUE B
HOBbIE  TUIEPIMKIBLI,  COMPOBOXKAACTCA  OBICTPOPACTYIIUM  METa0O0JIM3MOM,
CBSI3aHHBIM C CHUHTE3UPOBAHMEM OOTaThIX SHEPruei MOJEKYJ U BBIBEJCHUEM KakK
"oTOpocoB" OenHbIX dHEprue Mosekyi. [IpuMeuyaTenbHO, YTO BUPYCHI, JTUIICHHBIC
CIIOCOOHOCTH K METabO0JIM3My, BHEIPSIOTCA B KIETOYHBbIE OPraHuW3Mbl U HAYHMHAIOT
MOJIb30BaThCs UX MeTaboauyeckoit cuctemoit. Oco0o0 cleayeT OTMETUTh, YTO B XOJI€
CaMOOPTaHU3allMU TOCTOSHHO BO3HHMKAIOT MYyTallid, a C HUMU HEU30EKHO CBsI3aH
oTbop.

[Tapagurma camMoOpraHu3aly NO3BOJISIET YCTAHOBUTH CBSI3b MEXKIY HEKUBBIM
W JKUBBIM B XOJE SBOJIOLUHWHM, TaK YTO BO3HHKHOBEHUE >KWU3HU MPEICTABISIETCS
OTHIOZIb HE YUCTO CIy4YalHON M KpaiiHe MajoOBEpOSITHON KOMOMHAIMEHN YCIOBHM U
PEANOCHUIOK ISl €€ TOSIBJIICHUS, KaK 3asBIIsJIA HEKOTOPhIE aBTOPUTETHBIE OMOJIOTH.
Ecmu camoopranuzaius TMpH HAUIMYUUA  COOTBETCTBYIOIIMX YCJIOBUUA MOXKET
BO3HMKHYTh B caMOM (yHIaMeHTe 3[aHus MaTepuH, TO BIIOJHE OOOCHOBAaHHO
OPEANoJIOXKUTh, YTO Ha O0o0Jiee BBICOKMX YPOBHSX OpraHU3AlMM OHA MOXET
3aKOHOMEPHO MPUBECTU K BO3HHUKHOBEHUIO *WU3HU BO Becenmennoi. Henb3s Takxke He
OTMETUTh, YTO JKU3Hb CaMa TOTOBUT YCJIOBHUS JJISI CBOEH JallbHEHIIEH IBOJIOLUU.
[Ipenmonarator, 4To NEPBBIMU CTaJIM OCBaWBaTh 3E€MIIK0 PACTEHUS, KOTOpPbIE
nosiBuwiInMCch npuMepHo S00 MWUIMOHOB JeT Ha3ad. Takoe NPeAnonoKeHnue
MPEJCTABIISIETCS. JOCTATOYHO OOOCHOBAHHBIM, TaK KAaK UMEHHO PACTEHHUS CIIOCOOHBI K
dboTOoCUHTE3y U, CIEJIOBATEIILHO, B COCTOSHUU HAKaIJIMBaTh HHEPTUI0O U OTAaBaTh
cBOOOHBIN Kuciopoa B atMochepy. Cnycts npumepHo 50 MUIIMOHOB JIET TOCIIE
pacTeHWW TIOABWINCH TIEPBBIE JKWUBOTHBIE - THUNEPTPO(DBI, KOTOPBIE CTaln
HCMOJIb30BaTh PACTEHUS B KAUECTBE MUIIM. B pe3ynprare nanbHEHen 3BOIIONUN U3
ATUX OCHOBHBIX IAPCTB >KMBBIX CUCTEM BO3HHUKIIO OTPOMHOE pazHooOpaszue ¢hopm U
BUJIOB PACTEHUN M KUBOTHBIX, KOTOPBIE, MOCTENEHHO aJANTUPYACh K OKPYKAIOIIEH
cpene, YCIOXKHSUTH CBOIO CTPYKTYPY M (DYHKITMM W BIUSIIM TaK)Ke Ha CBOIO Cpeny,
TJIaBHBIM 00pa30M uepe3 T€ IKOCUCTEMBI, B KOTOPbIE OHU BXOJIUJIH.

7.3. DHUIOCODCKO-MUPOBO3PEHUECKUE ITPOBJIEMbI KOCMOJIOT MU DBOJIIOLIUA



Bo3HUKHOBEHHE W pa3BUTHE COBPEMEHHOM PEIATHUBUCTCKOM KOCMOJIOTMHU
uMeeT O0JbIIoe MHPOBO33peHUecKoe 3HadyeHue. OHO BO MHOIOM HM3MEHHWIIO Hallld
IpEeKHUE MPEACTABICHUS O HayyHOU KapTHHEe Mupa. OCOOEHHO paJuKaIbHBIM OBLIO
OTKPBITUE TaK Ha3bIBAEMOI'O KPAacCHOTO CMEUIEHUS, CBHUAETEIbCTBYIOIIETO O
pacmupennu BceneHHol. DToT QakT Henb3sl ObIJI0 HE YUUTHIBATh MPU MOCTPOCHUH
KocMoioruueckux moaenend. Cunrarh nu BeeneHHyro 0eCKOHEUHON UM KOHEYHOH -
3aBUCUT OT KOHKPETHBIX OHMIIMPUYECKUX MCCIEHOBAHUM M TIPEXKIE BCEro OT
ONPENEIICHUS TNIOTHOCTH MaTepUH BO BCEIIEHHOM, UTO MMEET pPElIAIoNIee 3HAYCHHE
JUTISl OLIEHKU KPUBU3HBI ITPOCTPAHCTBA - BpeMeHU. O4EeBUAHO, YTO MPU HYJIEBOM WIH
OTPULIATENILHON KPUBU3HE MOJENb JIOJKHA OBITh OTKPBITOW, MPH IMOJIOKUTEIHHOM-
3aMKHYTOM. OJHAKO OIEHKA IUIOTHOCTH paclpeAesieHHus Marepuu BO BceneHHOoM
HATAJIKUBAETCS HA CEPbE3HBIC TPYIHOCTH, CBA3aHHBIC C HAJUYUEM TaK HA3bIBAEMOIO
CKPBITOTO (HEBUAMMOIO) BEILIECTBA B BUJE TEMHBIX 00JJAKOB KOCMUYECKOW MaTepuu.
XOTs HUKAaKOro OKOHYAaTEJIbHOTO BBIBOJIA O TOM. SIBJISIETCS JIM BceneHHass OTKpBITON
WJIM 3aMKHYTOM, CHIENIaTh MOKA €II€ HENb3s, HO MHOTHE CBUAETENLCTBA FOBOPST, MO-
BUJIMMOMY, B TOJIb3y OTKPBITON OECKOHEYHOU ee Mojaenu. Bo Bcskom ciydae Takas
MOJENb JIy4llle COIJIaCyeTCs C HEOrpPaHUYEHHO paciupstomeiics BceeneHHou.
3aMKHyTas K€ MOJENb MPEAIOIaracT KOHEL TAKOTO PACIIMPEHUS W JOMYIICHHE €€
rocienyruero cxarus. Kak Mbl y>)ke OTMEYaIIH BbIIIE, KOPEHHON HEJOCTATOK TAKOU
MOJIENT COCTOUT B TOM, YTO TIOKA COBPEMEHHAs HayKa HE pacroyiaraeT KakuMH-JIn0o
(dakTamu, MOATBEPXKIAIIMMH M0J00HOe cxatue. K TOMy K€ CTOPOHHUKH
3aMKHYTOM DBceneHHOM Tmpu3HAKOT, YTO J3BOMIOLMA BceineHHoOW Hadanach /'
Oonbmoro B3peiBa". HakoHen, ocTaeTcss HepemeHHOM M mpoljema OLEHKU
IUIOTHOCTH PACIPEACICHUSI MATEPUM W CBSI3aHHOM C HEW BEJIWYMHBI KPUBU3HBI
IIPOCTPAHCTBA - BPEMEHH.

Baxnoii mpobGiemoli octraercs W OIleHKa Bo3pacTa BceneHHOMH, KOTOpPBIM
onpeensiercs mo JJIUTEILHOCTH ee paciupeHus. Ecnu Ob1 pacimpenue BeenenHoi
MIPOUCXOAMNIIO C MOCTOSIHHOM CKOpPOCTBIO, PAaBHOW B HacToswiee Bpems 75 KM/c, TO
BpeMsi, UCTEKIIIee ¢ Hadaa "OoJbIoro B3psiBa" coctaBuio Okl 13 mupa. ner. OgHako
€CTh OCHOBAHMS CUMTATh, YTO €€ PACIIMPEHHE MPOUCXOIUT C 3ameiuieHueM Toraa
Bo3pacT Bcenennoit Oyzer wmenbme. C apyrod CTOPOHBI, €CHM JIOMYCTHUTH
CYIIECTBOBAHUE OTTAJIKMBAIOIINX KOCMOJIOTHYECKHUX CHUJI, TOTAA Bo3pacT BceeneHnnou
Oyner OoJbIIe.

3HauUTENbHbIE TPYAHOCTHU CBSI3aHBI TAK)KE€ C OOOCHOBAHHMEM IMEPBOHAYAIBHO
“ropsueil"” Monmenu B CHHIYJSIPHOM 00JacTH, IOCKOJbKY IPEANoJiaracMble
IUIOTHOCTH W TEMIEPATypbl HUKOrJa HE HAOJIONAIUCh W HE aHAIM3UPOBAINCH B
coBpeMeHHOU acTtpodusuke. Ho pa3BuTHe HayKd MPOAOHKACTCS U €CTh OCHOBAHMSI,
HAJEATbCS, YTO U ITU TPyAHEHIIHe MpoOJeMbl CO BpEMEHEM OyIyT pa3pellieHBI.
['maBHBIN )K€ UTOr COBPEMEHHBIX KOCMOJOTHYECKUX HCCIEAOBAHUN COCTOUT B TOM,
YTO OHHM MOKa3alid, yTo BcelleHHas He HaXOAUTCA B CTAllMOHAPHOM COCTOSIHUHU, OHA
HEIPEPBIBHO W3MEHSAETCS BCIEICTBUE MOHMKEHUS B HEW TEMIIEPATYPBI U CBSI3AHHOTO
C 3TUM mpouecca ee pacmupeHns. VIMEHHO B pe3ylbrare Takoro mporecca
IPOUCXOJINUT 3BOJIFOLMS MaTEPUH, CBA3aHHAS C IOSBICHUEM BCE HOBBIX M CIOXHBIX

CTPYKTYP.



OCHOBHbBIC MTOHATHSI U TEPMUHBI
AHTHUBEIIECTBO dusnyeckoe
B3aUMOJICHCTBUE
"BonpIion B3pbIB" BemectBo
Bceenennoi
["anakTuka Bcenennas
['paButanus KpacHoe cmenieHue
MukposBoJrOLHs MaxkposBonrouus
Pacmmmpenne Beenennoi Pa3pyuienue
CUMMETPUH
CranpaptHasi MOAENb PesnkToBOE M3IIydyeHHE
Jlurepatypa
OcHoBHaA:

Hosukos . J. DBomromnus Beenennoid. - M.,- '9.
beckoneunocts 1 Beenennas. - M.,19609.

JlonmonHUTENbHAS:
OU3NYECKUN SHIMKIONENYECKUN cioBapsk. - M., 1983, - C.316.
awma /. CoBpemennas kocmomnorus / [lep. ¢ anrm. - M., 1973.

[Tonymaiite u OTBETHTE

Ha kakyto (pu3nuecKyro TEOpUIO ONMUPAETCS COBPEMEHHAST KOCMOJIOTHS?

Kaxkue sTansl B cBOEM pa3BUTHH MPOLLIA 3Ta KOCMOJIOTHS?

Ha kakux JaHHBIX OCHOBBIBA€TCSI COBPEMEHHAs KOCMOJIOTHUSA?

Urto coboil mpeAcTaBiseT cTaHaapTHAs Mojaenb Beenennon?

Korna o crangaptHoit Mojaenu npou3soiies "00abioi B3pbIB"?

Pacckaxute BkpaTiie 00 3BoIOIMK BeenenHoit 10 BOBHUKHOBEHHST MAaKPOTEIL.

Kak penukToBO€ M3IydeHHe MOATBEPKAACT CTAHJAPTHYIO MOJIEIb?

Kak cBs3ana sBomronuss BceneHHOM ¢ paspylI€HHEM NPEXKHUX CHUMMETPUH
MeX1y GU3NYECKUMU B3aUMOIEHCTBUSAMU ?

HazoBute ocHOBHBIE TuIbl (U3UUECKUX B3auMozeicTBui. Kakyio posb
UTPAIOT OHU B 00pPa30BaHUU HOBBIX < CTPYKTYp?

Kakoe 3HaueHne uMeeT napajurma CaMoOpraHu3aluyl MaTEPUU?

Pacckakute O 3HAUYEHMM OTKPBHITUA B KOCMOJIOTHMH JUIsl (DOPMHUPOBAHUS
Hay4YHOT'0 MUPOBO33PEHUS.



['JIABA 8. KOHLEIILNA ATOMU3MA U SJIEMEHTAPHBIE HACTHULIBI

[IpencraBiieHue O HENEIUMBIX MEJIBYAMIINUX YaCTHULAX MATEPUU, BO3HUKILIEE
enie B riayOOKOW APEBHOCTH, COMPOBOXKAAIO Pa3BUTHE BO33PEHHUM HaA MPUPOAY Ha
NPOTSHKEHUM BCeW WX HCTOpuM. BrepBble moHATHE 00 aToMe Kak MOCIEIHEH H
HEJIECIIMMOM  4YacTHLE Tejla BO3HHUKIO B aHTUYHOM [Ipeumn B pamkax
HaTypbuIocopckoro yueHus mkoJibl JIepkummna - JleMokpuTta, CorjiacHO KOTOpOMY B
MHPE CYILIECTBYIOT TOJBKO AaTOMbI, KOTOpPbIE ABWKYTCS B MmycroTe. Pa3muunbie
KOMOHWHAIIUK aTOMOB 00pa3yIoT caMble pa3HOOOpa3Hbie BUauMebIe Tena. KoneuHo, ata
TUI0TE3a HE OCHOBBIBAJACh HA KAKUX-TMOO AMIUPUYECKUX JTaHHBIX M ObUIAa JUIIb
T€HUAJIBHOW JIOTaJKOM, HO TEM HE MEHEE OHa OIpEeleNiia Ha MHOTHE CTOJETHA
BIEPE] BCE NAJIIBHEWIIIEE PA3BUTHE €CTECTBO3HaHMSA. I x0T ceryac mMbl 3HAaEM, 4TO
aTOM BOBCE€ HE SBIETCS ITOCICIHEW UM HEACIMMOW 4YaCTULIEH MaTEepUh U HUMEET
CJI0)KHOE CTPOCHUE, BCE )K€ TECHACHIMS K MOUCKY MOCIEAHUX 3JIEMEHTAPHBIX YACTHII,
W3 KOTOPBIX IOCTPOCHO BCE€ MHPO3JAaHUE, MPOAOJDKAET CYLIECTBOBATH B HOBBIX
dbopMax aTOMHCTHUECKOM KOHIICTIIIHH.

OTa KOHILENIMS, Kak YK€ OTMEYaloCh BbIIIE, HECOMHEHHO O0O0JajaeT
OTPOMHBIMU BO3MOKHOCTSIMH 111 OOBSICHEHHUS! CBOWMCTB CJIOKHBIX TEJl U CHUCTEM C
MTOMOIIBIO CBOMCTB 00Jiee MPOCTHIX AIeMEHTOB 1 yacTuil. OTHAKO Takoe OOBICHCHHE
JOCTUTAETCS, KaK JIETKO 3aMETUTh, IOCPEICTBOM PEIYKIUH, T. € CBEAECHUS CIIOAKHOIO
K IPOCTOMY, W TMO3TOMY TPYAHO COIVIACUTBCSA C HJEEH, YTO BCE MHOrooOpasue
CJIOKHOTO M KQ4€CTBEHHO Pa3HOOOpPA3HOTO0 MHUpPaA MOXKET OBITh CBEIEHO K HEMHOTUM
CBOMCTBaM HEOOJIBIIIOTO YHCIIA TPOCTHIX, JIEMEHTAPHBIX YACTHII.

B oroii r1iaBe MBI pacCMOTPUM KOHLIENUMIO aTOMU3Ma B ILIUPOKOU
HWCTOPUYECKON MEPCIIEKTUBE, HAUMHASA OT CTPOCHUS aTOMa M KOHYAs 3JIEMEHTAPHBIMU
YaCTULIAMH.

8.1. PEBOJIIOLIMSA B ECTECTBO3HAHNM U BOSHUKHOBEHME YUYEHHUS O CTPOEHUU
ATOMA

I'unore3a 00 aToMax Kak HeJeIMMbIX YaCTHUIIAX BEIIECTBA ObLIa BO3POXKIEHA B
€CTECTBO3HAHUM M, MNPEXJIE BCEro B (U3UKE M XUMHUHU ISl OOBSICHEHHUS TaKUX
SMIMPUYECKUX 3aKOHOB, Kak 3akoHbl boumsa - Mapuorrta u I'en-Jlroccaka st
UJCaJbHBIX Ia30B, TEIJIOBOTO PACUIMPEHUS TEA U PA3TUYHBIX XUMHUUYECKUX 3aKOHOB.
B camom nene, 3akon boiins - Mapuorta yTBEpKJIaeT, 4yTo o0beM raza OOpaTHO
MIPOTIOPITMOHAJICH €T0 JaBJICHUIO, HO HE OOBSICHSAET MoueMy. AHATOTUYHO 3TOMY TIPH
HarpeBaHUM TeJa €ro pa3Mepbl YBEIWUYNUBAKOTCS, HO YMIIMPUUYECKUI 3aKOH TEIIOBOTO
pacuMpeHust He OOBACHSIET MPUUMHY TAKOT'O PACIIUPEHUS.

O4eBUAHO, YTO [UISI TAKOTO OOBSCHEHHS HEOOXOAMMO BBIUTH 3a pPaMKH
HAO0JII0AAeMbIX 3aBUCHUMOCTEH, KOTOPHIE BBIPAXKAIOTCS B AMIIUPUYECKUX 3aKOHAX, U
00paTUTHCS K TEOPETHUUYECKUM TUIOTE3aM U 3aKOHaM. B oTiamdue oT AMIUPUUYECKUX
3aKOHOB OHHU COJEp)KAT TMOHSATHS W BEJIWYHHBI, OTHOCSAIIUNECS K HEHAOIIOJacMbIM



o0bekTaM. IMEHHO TakuMH OOBbEKTaMHU SIBJISIFOTCS aTOMBI, a TaKKe 00pa30oBaHHBIE U3
HUX MOJIEKYJbl. C MOMONIBI0 aTOMOB U MOJIEKYJI B KHHETUYECKOW TEOPUHU BEIlIECTBA
yOeIUTenbHO OOBSICHAIOTCS BCE MEPEUHCIICHHBIE U IPYTHUE U3BECTHBIC YMITUPUUECKHE
3aKOHBI. JleHicTBUTENBHO, YTOOBI OTBETUTh Ha BOIPOC: MoueMy oOO0BeM Ta3a
YBEJIMUMBAECTCSA BJBOE, KOTJA €ro JaBJICHWE YMEHBIIAETCS HA CTOJBKO K€, Mbl
npeacTaBisieM ce0e ras3, COCTOSIIUNA W3 OTPOMHOIO YHCJIa aTOMOB WM MOJEKY,
JBIDKYIIUXCS OECTOPSAIOYHO B Pa3HBIX HAMPABJICHUSX U C PA3HOW CKOPOCTHIO.
HemnocpencrBenno HaOi0gaeMoe M U3MEPSIEMOE YMEHBIIICHHE JIaBJICHUE Ta3a MbI
MCTOJIKOBBIBAEM KaK YBEJIMUCHHUE CBOOOHOTO MPOOETa COCTABISAIONINX €r0 aTOMOB U
MOJIEKYJI, BCJIEJICTBHE 4YEro BO3pACcTaeT 00bEM, 3aHMMAEeMblii ra3zoM. AHAJIOTHYHO
ATOMY paclIMpeHue TeJd TMpPU HarpeBaHUU OOBSICHSIIOT BO3pacTaHUEM CpeaHen
CKOPOCTH JBUKYIIUXCS MOJEKY.

Takum oOpa3zoM, cBoMCTBa HaOIIOJaEMbIX HAMU TEJ U 3aKOHOB WX TMOBEJICHUS
MbI OOBSACHSIEM C TTOMOIIBIO MTPOCTHIX CBOMCTB HEBUIUMBIX aTOMOB U MoJjekyJ. [Ipu
OTOM CBOHCTBa 0oJiee CIIOKHBIX OOpa30BaHHM, KAKUMHU SIBISIIOTCS MOJICKYJIBI,
OOBSACHSIIOTCS TakXKe C TIOMOIIBI0O aTOMOB, TaK 4YTO aTOMbI OKAa3bIBAIOTCS
NOCJIETHUMHU, J1aJiee HEPa3I0KUMbIMU YaCTHUIIAMH BEILIECTBA, a TOYHEE, XUMUYECKUX
sneMeHTOB. [lo3TOMy aToM B XMMHUU OOBIYHO OMPENESAIOT KaKk HAUMEHBIIIYIO 4acTh
WJIW €JMHUIY XUMHAYECKOTO 3JIEMEHTA.

OObsiCHEHUSI, IPU KOTOPBIX CBOMCTBA CJIOKHBIX BEUIECTB HJIA TEJ MBITAIOTCS
CBECTHM K CBOMCTBaM O0o0Jjiee MPOCThIX HMX JJEMEHTOB WJIM COCTaBHBIX YacTeH,
HA3bIBAIOT PEAYKIIMOHU-CTCKUMU. TaKoW cmoco0 aHaian3a crocoOCTBOBAN OOIBIIIOMY
nporpeccy B pa3BUTUM ecTecTBO3HaHUA. C ero moMomibl0 yJanoch OOBSICHUTH HE
TOJILKO CBOWMCTBA MHOTOYHUCJIEHHBIX TEJI U SIBICHUN, HO M SMIUPUYECKUX 3aKOHOB,
KOTOPBIE YIPABIISIIOT UMH.

OnHako TMOMBITKA CBEJCHHUS BCEX MHOTOOOPAa3HBIX M CJIOKHBIX CBOWCTB H
3aKOHOMEPHOCTEHN TeN U SIBICHUN OKpYXaIoLEero Mupa K 0oJjiee MPOCThIM BpsAJ JIU
MOIJIa CUUTAThCS YCIEIIHOM, XOTsI Obl MOTOMY, YTO Ha KaXKJIOM YPOBHE IMO3HAHUS
PaCKpbIBAINCh HOBbIE TPAHUIBI M HAXOJWIHWCh HOBBIE HENEIHUMbIE TOCIEIHHUE
YacTULIbl MaTepuu. BIUIOTH 0 KOHIIA MPOLLIOrO BeKa TaKOM YAaCTULEH CUUTAJICS
aToOM, HO KpyHHEHIIWe OTKPHITUS B (U3UKE MNPHUBEIU K OTKa3y OT TaKOW TOYKH
3penus. Cpenud OSTUX OTKPBITHH CJENyeT OTMETHTh, BO-TIEPBBIX, OOHApYXKEHUE
SIBJICHUM €CTECTBEHHOM PaJIMOAKTUBHOCTH TaKMX XMMUYECKUX AJIEMEHTOB, KaK paauii
u ypaH. Okazajioch, YTO 3TH D3JIEMEHThl B €CTECTBEHHBIX YCJIOBHUSX HCITyCKAIOT
cnenu@uyecKkre paguoaKTUBHBIC YUYW W B PE3yibTaTe MPEBPAIIAOTCS B APYTHE
XUMHUYECKHUE DJIEMEHTHI, 3 B KOHEYHOM UTOTE - B CBUHEL. IMEHHO TaK MCTOIKOBAIU
palMoaKTHBHBIC TIpEeBpallicHus aHrmickue ¢pusuku DpHect Pesepdopna (1871-1937)
u @Openepux Cogau (1877-1956). Otcroa HEMOCPEACTBEHHO CJIEIOBAJIO, UTO ATOMBbI
BOBCE HE SIBISIFOTCA HEU3MEHHBIMH, HEICIMMBIMU WU TOCICAHUMH KUPIUYUKAMHU
mMuposaanus. Bckope mocie paanoakTUBHOCTH ObllIa OTKPBITA MeJIbUaidilias 4acTHUIla
AJIeKTpUYecTBa - 3eKTpoH. B 1913 1. O. Pesepdopa, uccnenys paccessHue o-4acTull
aTOMaMU TSDKEJIBIX JJIEMEHTOB, IIOKa3aj, 4YTO OCHOBHAs 4YacTh MaccChl aToma
COCPEI0TOYEHA B €r0 IEHTPAIbHON YaCTH - SJIpe, TaK KaK BJIaJid OT HEro OL-4aCTHUIIbI
npoxonar OecnpensTcTBeHHO. (OCHOBBIBAsSICb Ha JTUX OKCIIEPUMEHTax, OH
NPEIJIOKUII TUIAHETApHYI0 MOJIENIb aTOMa, COTJIacHO KOTOPOM BOKPYTI MAacCCHBHOIO



A]ipa BpalllatoTCs IO CBOUM OpOUTAM OTPHUILATENLHO 3apSKEHHBIE SJIEKTPOHBI.

BrniocnenctBun 3Ta Mojens Oblla 3HAYUTENIBHO MOJU(GUIUPOBAHA U3BECTHBIM
natckuMm ¢puszukom Hunbcom bopom (1885-1962) u npyrumu yuenbimu. Okazanoch,
YTO DJIEKTPOHBI HE MOTYT BpaliaTbCs MO JIOOBIM OpOUTaM, a TOJNbBKO IO
CTaIlMOHAPHBIM, OO B MPOTHUBHOM CiTydae OHU Obl HEPEPHIBHO H3ITyYaly SHEPTHIO U
ynanu Obl Ha AIpO, U aTOM CaMONPOM3BOJIBHO paspyumics. Huuero mogoOHoro,
OJIHAKO, HE HaOJI0JaeTcs, TaK KaK aTOMbl SBISIIOTCS BECbMa YCTOMYHMBBIMU
oOpa3zoBaHusiMU. Bce 3TH W CBsA3aHHBIE C HUMHU PEBOJIOLMOHHBIE OTKPBITHA
HEBO3MOXKHO OBLIO MOHATh U OOBSCHUTH C TOYKM 3PEHHUS CTapoH, KIACCUUYECKOU
(U3uKH, U IO3TOMY B IEPBOE BPEMsI HEMAJIO YUEHBIX CUMTAJIHU, YTO OHU HE TOJBKO
MOAPBIBAIOT MAaTePUATTUCTUUECKUI B3IJIAl HAa IPUPOY, HO U OTPUILIAIOT OOBEKTUBHOE
coJiep:kanue puznyecko Hayku. Ecnu mpexHue MOHATUS U MPUHIUIBI STOH HAYKH
MEHSIOTCS, TO, CJENOBAaTEIbHO, B HUX HE COAEPKHUTCS HUKAKOM HCTUHBI. Tak
BOCIIPHUHSUIM HOBBIE OTKPBITHS B (PU3MKe HEKOTOphIe yueHble. COOTBETCTBEHHO OJIHA
4acTh Y4YEHBIX CTaja paccMaTpuBaTh HAy4YHbIE HCTUHBI IPOCTO KaK YCJIOBHBIE
COTJIAILIEHUS, MPUHMMAeMble B MLENAX OOOOUIEHHS SMIMPUYECKOr0 MaTepuaia,
Apyras - KaK I0JIe3HbIe HHCTPYMEHTHI JUIS IIPEICKA3aHMM, TPEThS - KaK CPEACTBA IS
"3KOHOMHUH MBIIICHUA .

Takum oOpa3oM, W3 OTHOCHUTEIBHOCTHM HAYYHBIX HCTHH, U3 TOTO, YTO OHHU
HETOJHO, HE IEJIMKOM BEPHO, a JMIIb HPUOIU3UTENBHO OTPa)KarOT CBOMCTBA U
3aKOHOMEPHOCTH IPUPOABI, ObLI CJ€JIaH COBEPLIEHHO OLIMOOYHBIN BBIBOJ, YTO OHU
BOOOIIIE HE SIBJIAIOTCS OOBEKTUBHBIMU HCTUHAMHU, T. €. 3HAHHE, COJIepKAIlleecs B HUX,
HE 3aBUCHUT OT 4esioBeKa. Bce 3To mopoausno kpusuc B pusuke B koHue XIX-Hauane
XX BB., BBIXOJ, U3 KOTOPOI'O CJIEAOBAJIO UCKATh B IIEPEXOAEC OT CTAPBIX NOHATUH U
MPUHIUIIOB KJIACCUYECKOM (DU3MKH, OKa3aBIIMXCS HEaJCKBATHBIMHU I H3yYECHHS
CBOMCTB MaTepuu Ha aTOMHOM YPOBHE, K HOBBIM MOHSITHUSIM U TEOPUSM, KOTOPbIE Obl
BEPHO OTPAKAJIA ITU CBOMCTBA U 3aKOHOMEPHOCTH.

Takoii HOBOU (hyHIIaMEHTaILHON TEOpUEH, KaK Mbl BUJEIHU, CTajla KBAaHTOBAs
MEXaHHKa, KOTOpas BBeJa COBEPILIEHHO HEU3BECTHBIE JISI KIACCHUECKOH (PU3MKU
OPUHLMIBI JAyaldu3Ma BOJIHBI M YaCTHIbl, HEONPEAEICHHOCTH (HETOUYHOCTH) U
JOTIOJTHUTENBHOCTH, 4 BMECTO YHHBEpCAJbHBIX 3aKOHOB MpexHEW (PU3MKU cTana
IIMPOKO IPUMEHATb CTATUCTUYECKUE 3aKOHbI M  BEPOSATHOCTHBIE  METOJBI
UCCIICIOBAHMS.

8.2. JIAJIbHEHMIIEE PA3SBUTHE KOHLIEITLIIM ATOMH3MA

[Tocne Toro, korga (pU3MKN yCTaHOBWIIM, YTO aToM He Jl. SIBJIE€TCS MOCIEIHUM
KUPIIUYUKOM MHUPO3JaHUs U CaM OH IMOCTPOEH U3 00Jee MPOCThIX, ANEMEHTAPHBIX
YaCTHIL, 1€ TOMCKA TAKUX YACTUIL 3aHsJIa [NIABHOE MECTO B UX UccienoBanusax. I1o-
NPEeKHEMY MBICIh (U3UKOB OblJla yCTpeMJieHa Ha TO, 4YTOOBI CBECTH BCE
MHOT000pa3ue CIOKHBIX CBOMCTB TE€l U SIBICHUH MPUPOJbI K MPOCTHIM CBOWCTBAM
HEOOJBIIOTO YKCIa MEPBUYHBIX, (DyHIaMEHTAIBHBIX YACTHII, KOTOPbIE BIOCIEICTBUU
ObUIM Ha3BaHbl 3JEMEHTAPHBIMU. B CTpOroM cmbicie c€l0Ba Takue YacTHIbl HE



JOJDKHBI COJEPKAaTh B cebe Kakue-muOo apyrue aneMeHThl. OJHAKoO B OOBIYHOM
ynotpeOiaeHun (U3NKKA HA3bIBAIOT AJIEMEHTAPHBIMU TAKUE YACTHIIBI, KOTOpPHIE HE
SBJISIFOTCSL aTOMAaMU WJIM @TOMHBIMU SIIpaMu, 3a UCKIFOUEHUEM MPOTOHA U HEUTPOHA.
HaunbGonee M3BECTHBIMHM 3J€MEHTAPHBIMM YACTULAMHU SIBISIIOTCS DJIEKTPOH, (OTOH,
MA-ME30HbI, MIOOHBI, TSDKEIbIE JIENTOHBI W HEeUTpuHO. [lo3ke OBLIU OTKPBITHI
YacTHULIBl C BEChbMa SK30TUYECKUMHU HA3BAaHUSIMU: CTPAHHBIE YACTHUIBI, ME30HBI CO
CKpBITBIM "oOuapoBaHueMm ", "ouapoBaHHbIE€ ' YaCTHUIIbl, WICUIMOH-YACTUIIHI,
pa3HoOOpa3Hble PE30HAHCHBIE YacTHIbI W MHOrHe apyrue. OOmiee HX YHCIO
npesbimaer 350. [ToaToMy Bpsil M BCe Takhe YacTHUIIBI MOKHO Ha3BaTh MOJJIMHHO
AJIEMEHTapHBIMU, HE COACPXKAUIUMHU JIPYTUX BJIEMEHTOB. JTO yOexiaeHue
YCUJIMBAETCSA B CBSI3M C THIOTE30M O CYIIECTBOBAHMM KBApKOB, M3 KOTOPBIX, IO
IIPEITIONIOKEHUIO, TIOCTPOEHBI BCE U3BECTHBIE JIEMEHTAPHBIE YACTHULIBI.

[To-BumuMOMy, BC€ 4YacTHUIbl, KOTOPbIE B HACTOSIIEE BPEMS CUHMTAIOTCS
AJIEMEHTapHBIMU, SBJISIOTCS ClieHUPUUecKUMU (GOopMaMH CYIIECTBOBAHUS MaTEpHH,
KOTOpble HE OOBEOUHEHBI B SAPA U aTOMBI, BCIAEACTBUE YErO MX YAacCTO HAa3bIBAIOT
CyOBsIEpHBIMH YACTUIIAMHU.

Hctopuuecku 31eKTpoH ObLT MEPBOM 3JIEMEHTAPHOU YaCTHUIICH, OTKPBITOH el11e
B KOHIIE NPOUUIOr0 BEKa HM3BECTHBIM aHriuiickuM ¢usukom Jx. Jx. TomcoHom
(1856- 1940). B 1919 1. 3. Pezepdopa, 6omMOapaupyst aTOMBI O.-4aCTHUI[AMH, OTKPBLT
npoToHbl. B Hauane Beka ObLT OTKPHIT GOTOH, B 1932 . Takast HeOObIUHAS YACTHIIA,
KaK JIMIICHHBIA 3apsAa HEUTPOH, CIIYCTSA YEThIpE roja - IepBas aHTUYACTULIA -
MO3UTPOH, KOTOpasl MO Macc€ paBHA 3JEKTPOHY, HO OO0JAJAET MOJOKUTEIbHBIM
3apsgoM. B ganpHelmeM TNpH  UCCIEJOBAHUM KOCMHUYECKUX JIyded ObLIH
OoOHapy>XeHbl MHOTHE JpYTMe HJIEMEHTApHbIE YaCTHUIlbl, B YAaCTHOCTH MIOOHBI U
pa3IMYHbIEC TUIIBI ME30HOB.

C Havana 50-X rojoB OCHOBHBIM CPEACTBOM OTKpPBITHS M HCCIIEIOBaHUSA
AJIEMEHTAPHBIX YACTHUI[ CTAJIM YCKOPUTENIH 3apsbKEHHbIX 4dacThll. C MX MOMOUIBIO
yAQJIOCh OTKPBITh TaKWE€ AHTHYACTHIIbI, KaK AHTUIPOTOH WU aHTUHEUTpoH. C TOTrO
BpeMeHW  (U3WKKA  CTadd  BBIIBUTATh  THUNOTE3bI O  CYIIECTBOBAHHH
AHTHUBEIIIECTBEHHOIO M Ja)ke aHTHMaTepuaibHoro mupa. B 1970 u 1980-e¢ romasl
MOTOK OTKPBITUM HOBBIX 3JIEMEHTAPHBIX YACTHI] YCWIHIICS, U YYEHBIE 3arOBOPHIIH
JaXe O CEMEHWCTBax »JJEMEHTAPHBIX 4YAaCTHL, KOTOPbIE HAa3Bajlu 'CTPAaHHBIMU',
"oyapoBaHHBIMU'" U "KpacUBBIMU'".

OpnHa U3 XapakTepHbIX OCOOCHHOCTEN AJIEMEHTAPHBIX YaCTUIl COCTOUT B TOM,
YTO OHU UMEIOT KpailHe HE3HAUUTENIbHbIE MAacChl U pa3Mepbl. Macca OOJbIIMHCTBRA U3
HHX - MOPSAAKa Macchl MpoToHa, T. €. 1,6x102* r, a pasmepsl mopsaka 1071 cm.
Jlpyroe ux CBOWCTBO 3aKJIFOUAETCSl B CIIOCOOHOCTU POKIAATHCS U YHUUTOXKATHCH, T. €.
UCITYCKaThCA U MOTJIOIIATHCSA IPU B3aUMOJCUCTBUU C IPYTUMH YacTUIlaMU. MBI yxe
MPUBOIMIIN TIPUMEP TPEBPAIICHUS MTaphl AIEKTPOH U MO3UTPOH B J1Ba (poTOHA:
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[TogoOHbIE €  B3aMMONPEBPAILCHUS TPOUCXOASIT W C  JAPYTHMH
AJIEMEHTAPHBIMM YaCTHUI[AMHU, MO3TOMY TEpPMHUH "aHHUTWISALMSA", O3HAYAIOIIMI
OyKBaJIbHO MCUE3HOBEHUE WM MPEBPAILIEHUE B HUUTO, HE COBCEM MOIXOIUT JIJIs Xa” -
PAKTEPUCTUKHN B3aUMONPEBPAIICHUS SJIEMEHTAPHBIX YACTHLL.

[Io WHTEHCHMBHOCTH, C KOTOPOW MPOUCXOIAT B3AUMOJCHUCTBUS MEKIY



AJIEMEHTAPHBIMU YaCTHUIIAMHU, UX AT Ha CUIIBHOE, JIEKTPOMArHUTHOE, cliaboe U
rPaBUTALIMOHHOE.

CuibpHOE B3aUMOJEHCTBUE SBISETCS HauOoJiee WHTEHCUBHBIM U
MMEHHO OHO OOYCIIOBJIMBAET CBSI3b MEXJYy MPOTOHAMU M HEHUTPOHAMH B
aTOMHBIX SApPaX.

DJIEKTPOMAarHUTHOE B3aUMOJCHUCTBUE MEHEE MHTEHCUBHO HO
CBOEMY XapakTepy U OmpeensieT cneuduKy CBSI3U MEXIY dJIEKTPOHAMU
U AIpaMU B aTOME, a TAKKE MEXKIY aTOMaMHU B MOJIEKYJIE.

Cnaboe B3auMOJIeHiCTBHE - HAMMEHES MHTCHCHUBHO, OHO BBLI3BIBACT
MEJJICHHO TMPOTEKAIIINE MPOIECChl C DJIEMEHTAPHBIMU YacTHUIIAMH, B
YaCTHOCTH pacliaji Tak Ha3bIBAEMbIX KBa3UUYACTHII.

I'paBuTalMOHHOE B3aMMOJEWCTBUE MPOUCXOAUT HA YPE3BBIYANHO
KOPOTKUX PACCTOSIHUSIX M BCJICICTBHE KpailHE MajlOCTM MacC 4YaCTHI
JaeT BecbMa Maiible 3((EKThI, HO €ro CUjla 3HAYMTEIbHO BO3PAaCTaeT IpU
B3aMMOJICUCTBUH OOJIBIANX Macc.

[IpuBeneHHass kinaccuukamuss B3aUMOJCHCTBUH HMEET OTHOCHTCIBHBIN
XapakTep, TaK KaK CYIIECTBEHHO 3aBHCUT OT DHEPruu yacTtull. Bo BCSKOM ciyuae,
OHA OTHOCHUTCS a JWINb K B3aMMOJCHCTBHIO YAacCTHII, 00JaJaloIMX HE CIUIIKOM
OOJBIIION SHEPTHEH.

[To Tunmy B3auMOJEUCTBUS, B KOTOPOM YYacCTBYIOT 3JIEMEHTApHBIE YaCTHIIBI,
BCE OHU, 32 UCKJIIOUeHUEM (DOTOHA, MOT'YT ObITh OTHECEHBI K JIBYM IpyIIIaM.

* K nepBoii OTHOCSITCS aJIpOHBI, [ KOTOPBIX XapaKTEPHO HAJTUYUE CHUIILHOTO
B3aUMOJICHCTBHS, HO OHM MOT'YT y4acTBOBaTh TaKXKE B DJICKTPOMATHUTHOM M CIabOM
B3aUMOJICHCTBUSIX.

* Ko BrOpoil rpynmne mnNpuHAAIEKAT JENTOHBI, YYaCTBYIOUIUE TOJBKO B
9JIEKTPOMAarHuTHOM M CJ1a0OM B3aMMOJICHCTBUSX.

[ToMumo OOIIMX TPYIIOBBIX XapaKTEPUCTHK, DJIEMEHTApPHBIC YaCTHUIIBI
00JIalatloT Takke crnenuuuecKuMy, HHAUBUAYAIbHBIMU MPU3HAKAMHU, KOTOPHIE
XapaKTEepU3yITCS UX KBAHTOBBIMU 4KciIaMU. K HUM OTHOCST MacCy 4acTHUIIbI, BpeMsi
€€ JKM3HM, CIIUH U 3JeKTpuyeckuid 3apsaa. [lo macce yacTullbl I€JISTCA Ha TSKEIbIE,
IpPOMEXYTOUHbIE U Jierkue. [lo BpeMeHH JKM3HHU pa3Iu4aroT CTaOWIbHbIE,
KBa3UCTAOMIbHBIE M HecTaOuiabHbIe YacTuibl. K cTaOMIBHBIM YacTHIIAM OTHOCST
AJIEKTPOH, MPOTOH, (HOTOH M HEHUTpuHO. KBa3zucTaOMIbHBIE YACTHIBI paclagaroTCs
BCJICJICTBHE JJIEKTPOMAarHUTHOIO U CjJaboro B3auMojielcTBusA. HecTaOuiabHbIe
YacTHUIIbl PacHajaloTcsl 3a CYET CUJIBHOTO B3auMmopeicTBusi. CHHUH XapaKTepu3yeT
COOCTBEHHBI MOMEHT KOJWYECTBA ABMIKCHHSI YACTHIIBI U HM3MEPSETCS IEIbIM WU
MOJIYIEIbIM 3HAYEHHEM, KpaTHBIM NocTosiHHOM [lanka. Tak, y mpoToHa U 3JIEKTpOHA
oH paBeH 1/2, a y ¢orona 0. DnexTpuyeckue 3apsibl SIEMEHTAPHBIX YaCTHUII
SIBJISIFOTCSI KPaTHBIMA HAMMEHBIIIETO 3aps/ia, IPUCYIIETO JIEKTPOHY.



8.3. KBAPKOBA 1 MOJIEJIb AJIPOHOB

Bonbiioe 4ucino 3eMeHTapHbIX YacTHIl U B OCOOCHHOCTH aJIpOHOB YK€ B
Hayaie 1950-x romoB moOyawno (U3MKOB 3aHIThE MOHMCKOM 3aKOHOMEPHOCTEH B
pacupenesieHud WX MacC W JAPYIMX KBAHTOBBIX YHCEN. OJTH NOUCKHA IPHUBEIH
amepukanckoro ¢uszuka M. I'emn-Mana (p. 1929) x runorese, 4To BCE aJPOHBI
ABJISIFOTCS KOMOMHALIUAMU KBAPKOB.

[To coBpeMEHHBIM MPECTABICHUAM KBapKU - TUIIOTETUUYECKUE MaTEpHUATIbHbBIE
OOBEKTHI, U3 KOTOPBIX COCTOSIT BCE aAPOHBI, T.€. YACTHIIbI, yYACTBYIOIIKE B CUIHLHOM
B3auMozeicTBud. K HUM OTHOCATCS BCce MeE30HBI U OapuOHBI, a TakKke
MHOTOYHMCIICHHbIE HECTaOUJIbHBIE (PE30HAHCHBIE) 3JIEMEHTapHbIe YacTUllbl. COTrJacHO
HOBOI THIIOTE€3€, ME30HBI COCTOST M3 KBAapKa M AHTUKBApKa, OAapUOHBI (TSKEJIbIE
YacTULIbI, TaKWe, KaK IPOTOH, HEHUTPOH M MM IMOAOOHBIE) - M3 TPEX KBAPKOB.
['unore3a KBapkoB cTajla HEOOXOIUMOM Il OOBSICHEHHS AWHAMUKH Pa3IUUYHbIX
MPOLIECCOB, B KOTOPBIX YYacTBYIOT aJapoHbl. Ho XOTsS oOHa TeopeTH4ecKu
HEoO0XO0uMa, HHUKAKOrO SKCIEPUMEHTAILHOTO MOJATBEP)KIECHUS, HECMOTps Ha
MHOTOYMCIICHHBIE TIOMCKM C IIOMOIINBK) YCKOPUTEIEH BBICOKMX DJHEPIUi, B
KOCMUYECKHX JIy4aX M OKpYKarollell cpee, UX He ObUIO HalIeHO. DTO 3aCTaBHIIO
(U3UKOB MPENAINONOKUTh, YTO 37€Ch MBI BCTPEYAEMCSl C MPUHLHUIHUAILHO HOBBIM
SBJICHHEM IIPUPOABI, KOTOPOE HA3bIBAIOT yJIEepKaHUEM KBapKOB. OJJHAKO 3TO MHEHHE
HE SIBJISIETCA OOILLETIPUHATHIM U BCTPEUAET PA3IMUHBIE BO3PAKECHHUS.

Ha mnyrtu co3gaHusi HENPOTUBOPEYMBOM TEOPUM 3JIEMEHTAPHBIX YaCTHI
BO3HUKAET HEMAJIO TPYAHOCTEH, CBSI3aHHBIX, HAIIPUMED, C MOJyYeHHUEM OECKOHEUHO
00JIBIIOrO 3HAUEHUS U1 HEKOTOPBIX (PU3NYECKUX BEJIMYHMH, HESICHOCTBIO MEXaHU3Ma
onpeaeraeHuss MacChl "MCTUHHBIX" .3JIEMEHTAPHBIX YACTUI] U PSIIOM IPYTUX IPOoOJIeEM.
B nocnennre roapl HaMeTUIach TEHAEHUUS NPEOAOJIEHUS ITUX TPYAHOCTEH IyTEM
OTKa3a, OT TMpPEACTaBIEHUS 00 DSJIEMEHTAPHBIX YacTHIAX KAaK O TOYEYHBIX
00pa30BaHbIX U MPU3HAHUS UX KOHEUHON MPOTSKEHHOCTH, a TAK)KE IMPUHATHSI HOBOU
r€OMETpUM Ha BECbMa MaJbIX paccTOAHUAX. [lo-BUAMMOMY MEpPCHEKTHUBHBIM
ABJISIETCSl TAK)KE y4YeT BJIMSHUS I'paBUTALMM HAa TAaKMX paccTosHusAX. HoBele myTu
UCCJIeI0BAHUS OTKPBIBAIOTCS TaKxKe BKJIFOUEHHUEM IPaBUTAIMOHHOTO
B3aMMOJCHCTBHS B OOIIYIO CTPYKTYPY B3aUMOJICUCTBUS FI€MEHTAPHBIX YACTHII.

ATomMucTruyeckas KOHILENIUS ONUPAETCS Ha NPEICTABICHHUE O JUCKPETHOM
CTPOCHHUHU MaTEPHUH, COTJACHO KOTOPOMY OOBSICHEHHWE CBOMCTB (PU3MYECKOTO Telia
MO>XHO B KOHEYHOM HTOI€ CBECTHU K CBOMCTBAM COCTAaBISIOIIMX €ro MeJbYallInux
4acTUL, KOTOpPbIE HA OIPEAEIICHHOM OJTale€ MO3HAHUS CUYUTAIOTCS HEIEITUMBIMHU.
Hcropuuecku TakMMM 4acTHMLAMM CHayajla [PU3HABAIMCH aTOMBI, 3aTEM
AJIEMEHTapHbIE YACTUIIbI, TENEepb KBAPKHU. TPYIHOCTH, KOTOpbIE BO3HUKAIOT MpPU
TaKOM MOJXO0/€, C 00111, MUPOBO33PEHYECKOM TOUKH 3PEHHUS CBA3aHbI, BO-TIEPBBIX, C
abcoroTu3anuell acreKkTa TMCKPEeTHOCTH, HEOTPAaHUUYEHHOH 1eTMMOCTH MaTepUH, BO-
BTOPBIX, C IIOJTHOM PEAYKIMEH CIIO)KHOTO K IPOCTOMY, TP KOTOPOM HE YUUTBIBAOTCS
KAuECTBEHHbBIC PA3IUUMs MEXY HUMHU.

[Tostomy ¢ ¢uiaocopckold TOUKHM 3peHHS OCOOCHHO HWHTEPECHBIMH
IPEACTABIISIFOTCA HOBBIE IOAXOABI K HW3YYCHUIO CTPOCHHsS MAaTE€puu, KOTOpPBIE



OCHOBBIBAIOTCS HE Ha TOUCKE IMOCIEIHUX, HEACIUMBIX U (yHIAMEHTAJbHBIX €€
YaCTHI], @ CKOPEE Ha BBISIBJICHUH UX BHYTPEHHUX CBS3EH I OOBSICHEHUS [€T0CTHBIX
CBOMCTB JAPYruxX MaTepuajabHbIX 00pa3oBaHuil. Takas Touka 3pEHHs BBICKA3bIBAJIAChH
emte B. I'eiizendeprom (1901-1976), HO moka He Mody4yusa AaJbHEUILIET0 Pa3BUTHS.
[To-BunuMoMy, Ha OOBEAUHEHHHM KOHLEMIMN aTOMU3Ma M JAUCKPETHOCTH, C OJHOMN
CTOPOHBI, U HENPEPBIBHOCTH, LEJIOCTHOCTH U CHUCTEMHOIO MOAXOJAA - C JAPYIOW,
cleAyeT KIaTh JaJbHEWIIero Imporpecca B TO3HAHUU  (PyHAaAMEHTAIbHBIX
¢u3nUecKuX CBONCTB MaTepuu. Bo BCAKOM cilydae pemyKIIMOHUCTCKAsh TCHICHIIHS,
CBs3aHHAsl C TIOMBITKAMHM CBEJICHHS CBOWMCTB M 3aKOHOMEPHOCTEH Pa3zHOOOpa3HBIX
CIIOXKHBIX OOBEKTOB U SIBIEHHUUA K TPOCTHIM CBOMCTBAM COCTAaBISIONIMX HX
AJIEMEHTOB, B HACTOAIIEE BPEMSA HATAJIKMBACTCS HA CEPHE3HBIE TPYIHOCTH,
MPEOJIOJICHHE KOTOPBIX BO3MOXKHO IIyTEM TMOMCKA AJIBTEPHATHUBHBIX IMYTEH
UCCIICIOBAHMSI.

OCHOBHBIE OHATHSI U TEPMUHBI
AJIPOHBI dortoH
AHTUHEUTPOH AHTUIIPOTOHBI
bl
KBapk Atom
Monekyna [InanerapHass Mozelb
aToma

DJIEKTPOH Penykuus

Jlureparypa

OcHOBHAA:
Mapkos M. A. O npupoae marepuu. - M.,1976.
DU3NYECKUN SHIIMKIONENYECKUN CloBapsk. - M., 1983.

JlononHUTENbHAS:
Kokkend 4. Teopus kBapkos. / Ilep. ¢ aarn. - M., 1971.

[Tonymaiite U OTBETHTE

Korpga runore3za 06 aromax Bolia B €CTECTBO3HAHWE W JJIsl 4€ro OHa ObLia
HCIIOJIb30BaHa?

Kakue HOBbIE OTKPBITHS B (PU3UKE OMPOBEPIIIN MPECTABIEHNE 00 aTOMaX Kak
MOCJIEAHUX, HECIUMBIX YACTUIIAX MATEPUU?

Korna Bo3HMKIA pEeBOJIOIMS B €CTECTBOZHAHUM M K KaKUM HOBBIM BBIBOJAM
OHa npuBena’?



OxapakTepu3yiiTe ctpoeHue aroma 1o mojenu J. Pezepdopaa.

UTo npUHIIMIIMATBLHO HOBOT'O BHEC B 3Ty Moaeib H. bop?

Kakue HOBBIE 4YacTHIBI OBUIM OTKPBITHI HEMOCPEICTBEHHO IOCJIE CO3/IaHMUs
KBAaHTOBOUW MEXaHUKH?

Kakue yacTuilbl cTainm Ha3bIBATHCS JIIEMEHTAPHBIMU U TJi€ BHAaYajae OHU ObUIH
OTKPBITHI?

Kakumu oOmumu cBoiicTBaMu 00J1a1at0T JIEMEHTAPHBIE, YaCTHUIhI?

Kakne uvacTuipl Ha3bIBalOTCS KBapKaMH U TMOYEMY OHHM HE CYILIECTBYIOT B
CBOOOJTHOM COCTOSIHUU?

UTo Takoe BELIECTBO U AHTUBEIIECTBO?

UTo Ha3bIBAIOT AaHHUTWIISILIUEH DJIEMEHTAPHBIX YaCTHIL?

Kaxkue peakuuu Ha3biBaroTCA sinepubiMu? [IpuBeauTe npumMepsl.



I'JTABA 9. KOHUEIITY AJIBHBIE YPOBHU B [TO3HAHMUW BELLIECTB 1
XUMMNYECKUE CUCTEMBbI

XUMHIO OOBIYHO paccMaTpUBAIM KaK HAyKy O COCTaB€ M KaueCTBEHHOM
MPEBPAILICHUH PAa3JIMYHbIX BEHIECTB. B mepBoe BpeMs HUMEHHO 10 COCTaBY
pearupyromux BeIIeCTB IMBITAIUCh OOBSCHUTH CBOMCTBA TOJYYEHHBIX HOBBIX
BEUIECTB. Y’K€ HAa 3TOM 3Tale Y4YeHble BCTPETHIIUCh C OTPOMHBIMU TPYAHOCTSIMH.
Benp miss TOro 4troObl TOHSTh, KAKME HMEHHO IE€PBOHAYAIbHBIE 3JIEMEHTHI
ONPEIENSAIOT CBOMCTBA MPOCTBIX W CIIOXHBIX BEIIECTB, HAJ0, BO-NEPBBIX, YMETh
pa3iinyaTh NPOCTHIE U CJIOKHBIE BEIIECTBA, @ BO-BTOPBIX, ONPEACIHUTh TE€ 3JIEMEHTHI,
OT KOTOPBIX 3aBUCAT UX CBOWCTBAa. MeXIy Te€M JAOJroe BpPeMsl YUYEHbIE CUUTAIH,
HaIIpUMep, METAJUIBI CIIOKHBIMU BEIIECTBAMH, a 00 3JIEMEHTAX CYIIECTBOBAJIU CaMble
OpOTUBOpEUMBBIEC NpeacTaBieHus. [loaTomy, HeCMOTps Ha OOWIIME SMIIUPUUYECKOTO
MaTepuaia O CBOMCTBaxX pa3JIMYHBIX BEUIECTB U UX COEAMHEHHUH, OCOOEHHOCTSX
MIPOTEKaHUsl Pa3HOOOpA3HBIX PEAKUUH, B XUMHUHU, IO CYTHU Jena, 0 OTKPBITUSA B
1869r. Ilepuoanueckoil CHCTEMbl XMMHUYECKUX dieMeHTOB JImutpuss MBaHoBuya
MenneneeBa (1834-1907) He cymiecTBOBajgo TOM OOBEAMHSIONICH KOHICMIINH, C
MIOMOILbI0 KOTOPO MOKHO ObLIO Obl OOBSICHUTH BECh HAKOIUIEHHBIA (PAaKTHUYECKHIA
MaTepuali, a CIEeJ0BaTeIbHO, IPEJACTAaBUTh BCE HAIMYHOE 3HAHHWE KaK CHCTEMY
TEOPETUYECKON XUMUHU.

boiio  Obl, OgHAaKO, HENMpaBWJIbHO HE YYHUTHIBATH TOW TPOMAJTHOU
HCCIIEA0BATENIBCKON padOThl, KOTOpas MPUBEA K YTBEPKAECHUIO CUCTEMHOTO B3IJIsAa
HAa XUMHUYECKHE 3HAHUS. YKE C NEPBbIX IIAroB XUMUKUM HA HWHTYUTUBHOM H
AMIIUPUYECKOM YPOBHE MOHSIA, YTO CBOMCTBA IMPOCTBIX BELIECTB U XUMHUYECKHUX
COCIMHEHHMI 3aBHCAT OT TE€X HEU3MEHHbIX HayaJl WM HOCUTENEH, KOTOphIE
BIIOCJIC/ICTBUU CTAJIM HA3bIBaTh 3JIEMEHTAMHU. BBISBICHUE U aHANIU3 3TUX 3JIEMEHTOB,
PACKpBITHE CBA3W MEXKIY HHUMHU M CBOMCTBAMH BEUIECTB OXBATHIBAET 3HAYMTEIbHBIN
Mepuojl B UCTOPUU XUMUM, HauuHasg oT runorte3bl Pobepra boitnsa (1627-1691) u
KOHYasi COBPEMEHHBIMH MPEACTABICHUSIMH O XHUMHUYECKHX DJEMEHTaX Kak
Pa3HOBUIHOCTSIX U30TOMOB, T.€. aTOMOB, 00JIaJAIOIIUX OJMHAKOBBIM 3apsIOM siIpa U
OTJIMYAIOLIUXCS IO Macce. DTOT MEPBbI KOHIENTYaJIbHbIA YPOBEHb MOKHO Ha3BaTh
MCCJIEIOBAHUEM PA3JIMYHBIX CBOMCTB BEUIECTB B 3aBUCHUMOCTU OT UX XHMHUYECKOIO
COCTaBa, OIPEACIIEMOI0 HX J3JEMEHTaMH. 3/1€Ch Mbl BUIUM IOPA3HUTEIIBHYIO
aHAJIOTHUIO C TOM KOHIIENI[MEH aTOMU3Ma, O KOTOPOH IJ1a peub B MPEIbIAYIIEH TI1aBe.
XVUMUKHM, KaK U (U3MKH, UCKaJIW Ty MEPBOHAYAJIbHYI0 OCHOBY WJIM 3JEMEHT, C
MOMOIIBI0 KOTOPBIX MBITATUCH OOBSCHUTH CBOMCTBA BCEX MPOCTBHIX M CIOKHBIX
BEILIECTB.

BTopoli KOHLENTyalbHBI  YpPOBEHb IIO3HAHWA CBOWCTB  CBSI3aH €
HCCIIEIOBAaHUEM CTPYKTYpBI, T.€. CIOcCO0a B3aMMOCHCTBHUS 3JEMEHTOB BEIECTB.
OKCHEpUMEHT M MPOU3BOACTBEHHAs IMpaKTUKa YOEIUTENbHO JOKa3bIBajd, 4YTO
CBOICTBa MOJIyYEHHBIX B PE3yJIbTaTe XWMHUYECKUX PEAKIUN BELIECTB 3aBUCAT HE
TOJIBKO OT 3JIEMEHTOB, HO W OT B3aUMOCBS3M M B3aUMOJCHCTBUS DJIEMEHTOB B
npouecce peakuuv. VIMEHHO NO3TOMY B IPOLIECCE IMO3HAHMS WM HCIIOIb30BaHHUS
XUMHUYECKUX SIBICHUN HEOOXOJUMO ObLJIO YYUTHIBATh UX CTPYKTYpPY, T. €. XapakTep



B3aMMOJICHCTBUS COCTABHBIX 2JIEMEHTOB BELIECTBA.

Tpetuii ypoBeHb MO3HAHUS TPENCTaBIsAeT cCOOON MCCIIENOBAaHUE BHYTPEHHUX
MEXaHU3MOB M YCJIOBUM NPOTEKAaHMS XUMHUYECKMX IIPOLECCOB, TaKUX, Kak
TEMIIEPATYpa, JABJICHHUE, CKOPOCTh ITPOTEKAHUs pEaKLMil U HEKOTOpble Apyrue. Bee
TH (PaKTOPBI OKa3bIBAIOT TPOMATHOE BIMSHHE HA XapakTep IPOIECCOB U 00BEM
IIOJIy4Ya€MbIX BEILECTB, YTO MMEET MEPBOCTENEHHOE 3HAYE€HHE JJII MacCOBOIO
IIPOU3BO/ICTBA.

Haxonen, 4eTBepThIi KOHLENTYaJIbHBIA YPOBEHb SIBISIETCA JaJbHEUIINM
pa3BUTHEM NPEIBIIYIIEr0 YPOBHS, CBA3aHHBIM C Oojee TIIyOOKHMM H3y4YeHHEM
OPUPOABI PEAreHTOB, YYacTBYIOUIMX B XHMHYECKMX pEaKUUAX, a TaKKe
IIPUMEHEHUEM KaTaJIu3aTOPOB, 3HAUUTEIBHO YCKOPSIOUIUX CKOPOCTh UX MPOTEKAHUS.
Ha o>tom VYpoBHEe MBI BCTpedaeMmMcs yxKe€ € MPOCTEUIINMM  SIBICHUSAMH
CaMOOPraHU3allM, U3y4acMbIMU CUHEPTETUKOM.

9.1. COCTAB BEHIECTBA 1 XUMHUUYECKHE CUCTEMBI

JUis ompeneneHuss CBOWCTB BEIECTB HEOOXOJUMO YCTaHOBUTH, U3 KaKHUX
AJIEMEHTOB OHHM COCTOSIT, a OJTO MPEANoJiaraéT HaJU4yhe TOYHOIO MOHSITHUS
XUMHYECKOTr0 3JIEMEHTA. Y IOMUHAaBIIEeCs Bblle onpenesnenue P. boiem aimementa
Kak '"mpocroro Tena", a TeM Ooyiee paHHUE MONBITKH OTOXAECTBUTH 3JIEMEHTHI
HEMOCPEJICTBEHHO CO CBOMCTBAMM M Kau€CTBAMM BEILIECTB HE JOCTUTAJU 3TOU LENH.
B camom pnene, Hu cam P. boinb, HM €ro CTOPOHHUKM HE HMEIU SICHOTO
IpEACTABIICHHS O "MPOCTOM BEIIECTBE" U MO3ITOMY NPUHUMAJIH 32 HETO MO CYTH Jiesa
XUMHUYECKOE COoeMHEeHMe. Tak, Hanmpumep, *Kejle30, MeIb U IPyTrue U3BECTHBIE B TO
BpEMs1 METaJUIbl OHU PaCCMATPUBAIIN KAK CIIOXKHBIE TEJIA, @ OKAJIUHY, IOJyYarOIIy0Cs
IIpM UX MPOKAJIMBAHUM, - 3a NPOCTOE Teso. Ternepp Mbl 3HaeM, YTO OKaJWHA, WIH
OKCHJI MeTajlla, NMPEACTaBIsAET COOON COEIMHEHNE METAUIA C KUCIOPOAOM, T. €. 3TO
CJI0KHOE TEJIO.

Takoe omnb0YHOe IIPEACTABIICHUE OBLIO HaBsI3aHO YYEHBIM
rOCIIO/ICTBOBABLICH B TO BpEMs JIO)KHOM TMIIOTE30M (DJIOTUCTOHA, COTNIACHO KOTOPOil
CJIOKHBIE TeJa COCTOSIT M3 COOTBETCTBYIOILIErO 3JIEMEHTA U 0COOOr0 "HEBECOMOIO
Tena" - ¢aorucToHa. OTa THNOTe3a ObUIa ONMPOBEPrHYTa M3BECTHBIM (PAHILY3CKUM
xuMukoM AuntyaHoMm JlaByaszbe (1743-1794) mnocime OTKpBITHS KHCIOpOJa U
BBISIBJICHUSL €T0 pOJIM B IpPOLECCax OKHUCIeHHs U ropeHus. OH ke NepBhIi
MPEANPUHSIT TONBITKY CUCTEMATU3alUU OTKPBITBIX K TOMY BPEMEHU XMMHYECKHUX
AJIEMEHTOB, XOTS IPU 3TOM OTHEC K HUM M HEKOTOpPbIE XUMHUYECKHE COEIUHEHHUS
(u3BecTh, MarHe3uro u 1p.). A. JlaByasbe cuMTan 3J€MEHTAMU TOJBKO TaKHE Telna,
KOTOpbIE HE MOJIIABATIUCH B €r0 BpEMs PEAKIIMH Pa3I0KEHUS.

[TocTeneHHO XUMHKHU OTKPBIBAJIM BCE HOBBIE M HOBBIE, XUMUYECKHUE JIEMEHTHI,
OMUCHIBAIM UX CBOMCTBA W pEAKLUHMOHHYIO CIHOCOOHOCTH U Ojarojaps 3TOMY
HAKOMUJIM OTPOMHBIA SMIIUPUYECKUNA Marepuaj, KOTOphI HEoO0XOIUMO ObLIO
IIPUBECTU B ONPENEICHHYIO CHUCTEMY. Takue CHCTEMBbl NpeIarajvuch Ppa3HbIMU
YUYEHbIMM, HO OBbUIM BeChbMa HECOBEpIICHHBIMH IIOTOMY, 4YTO B KayecTBe



cuctemMooOpasyromiero pakropa Opanuch HECYIIECTBEHHbIE, BTOPOCTENIEHHbBIC U JTaXKe
YUCTO BHEIIHHE MPU3HAKU DJIIEMEHTOB.

Benukas 3acmyra JI. WM. MeHngeneeBa COCTOMT B TOM, 4YTO, OTKPBIB
NEPUOJUYECKUA 3aKOH, OH 3aJIOXKWI (PYHIaMEHT [Jsi TOCTPOEHUS MOIJIUHHO
HAay4yHON CHCTEMbl XUMHUYECKUX 3HaHUW. B KauyecTBe cHCTEMOOOPa3yIOIIEro
dakTopa, WM "HEM3MEHHOTO OOIIEro B H3MEHSEMOM M 4YacTHOM", OH BBIOpai
aTOMHYIO MacCy, WJW aTOMHBIH Bec. B COOTBETCTBMM C aTOMHBIM BECOM OH
pacloJIOKWII XMMHYECKUE JJIEMEHTBI B CHCTEMY M IIOKa3aJ, YTO HMX CBOMCTBA
HaxoAsTCA B MEPUOJUYECKOW 3aBUCHUMOCTH OT aTOMHOro Beca. boiiee Toro, on
NpEACKa3aj CyUIECTBOBAHUE HEU3BECTHBIX 3JIEMEHTOB, OCTAaBUB [IJII HUX ITyCThIE
KJIETKU B CBOEH Tabmuliie. BriociaeACTBUM 3TH 2JIEMEHTHI ObUIM OTKPBITHl XUMUKAMU U
CBOMCTBA MX OKa3aINCh TaKMMH, Kakue npenckaszan [[. M. Mennenees. bnaronaps
ATOMY €ro MepHOAWYECKass CUCTEMa MOJIyYWwia IIUPOKOE NPU3HAHUE B HAYYHOM
MUpeE.

JlanpHeliiee pa3BUTHE HAyKW IIO3BOJIMJIO YTOYHUTH, YTO CBOWCTBA
XUMUYECKUX DJIEMEHTOB 3aBUCAT OT UX aTOMHOTO HOMEpA, ONPEEIIEMOro 3apsioM
anpa. ATOMHBIM 3K€ BEC SBISETCA CpPEeIHUM apU(METUYECKUM BEIMYHMH Macc
M30TOIOB, U3 KOTOPBIX COCTOMT 3JEMEHT. M30TONmamMm Ha3bIBarOTCs Pa3sHOBUIHOCTH
aTOMOB, KOTOpPbIE UMEIOT OJJMHAKOBBIN 3apsi sApa, HO OTJIMYAKOTCA 110 CBOEH Macce.
Tem caMbiM ObLIa perieHa U mpodseMa XMMUYIECKOro djeMeHTa, kotopas ¢ XVIII B.
OCTaBaJIaCh MPEIMETOM MHOTOYUCIIEHHBIX TUCKYCCHUH.

B HacToAmCS BpeMA XHUMHUYCCKHUM  JOJICMCHTOM  HA3BIBAIOT
BCIICCTBO, BCC aTOMbI KOTOPOI'O O6J'IaI[aIOT OJMHAKOBLIM 3apsAaaaM sapa,
XOTA W Pa3jiuyaroTcsa 110 CBOCH MaccC€, BCIICACTBUEC YE€TrO aTOMHBIC BECa
9JICMCHTOB HC BbIPAXAIOTCA ICJIbIMH Y CIIAMM.

C nmo3unuii aToMU3Ma peniaeTcsi Takke nmpodjaeMa XUMHUYECKOTO COSTUHEHUS.
Yrto cumTaTh CMECBIO, a 4YTO XHUMHYECKUM coeauHenneM? OO0JIagaeT U TakKoe
COEMHEHUE MOCTOSHHBIM WJIU MIEPEMEHHBIM COCTABOM?

Eme B Havanme XIX B. 110 3TUM BOIPOCAM BO3HHUKIIA OCTPAsi JTUCKYCCHUS MEXKITY
u3BecTHBIMU (ppaniy3ckumu xumukamu JKozedpowm Ilpycrom (1754-1826) u Kiogom
bepromnne (1748-1822). IIpyct cuurain, 4to J1000€ XUMHUYECKOE COCTUHEHHUE JOJKHO
oOnazaTh BIOJIHE OMPECICHHBIM, HEU3MEHHBIM COCTABOM, U 3TO CBOE YOCKICHHE
chopMyaupoBal B BHUJAE 3aKOHA TMOCTOSHCTBAa cocTaBa. [lo ero MHEHUIO, UMEHHO
MOCTOSHHBIM COCTaB OTJIMYAEeT XMMHUECKHUE COeAUMHEHMS OT cMecel. BrmociaencTBumu
3aKOH MOCTOSIHCTBA COCTaBa C MO3UIMNA aTOMHO-MOJIEKYJISIPHOTO YYEHUsT 000CHOBA
BbIIarouiics anrnuickuii xumuk Jxon Jlaneton (1766-1844). On yTBepknan, 4To
BCAKOE WHAMBUAYaJbHOE BEUIECTBO - MPOCTOE WM CJOXKHOE - COCTOUT U3
MeNbYalIlIuX YacTHIl - MOJIEKYJ, KOTOPbIE B CBOIO OYepe/ib 0Opa30BaHbl U3 aTOMOB.
NMeHHO MOJEKyJNbl  SBISIIOTCA HAUMEHBITUMH  YacTUIIAaMH,  OO0JIaJaroIIHMHU
cBoiicTBaMu BellecTBa. Hampumep, Mojekyna Takoro MIPOCTOTO BEIIECTBA Kak
kuciopon (O2) oOpazoBaHa U3 ABYyX aTOMOB U XapaKTEpU3YyETCs BCEMH CBOWCTBAMH,
KOTOpbIE MPUCYIIM H3TOMY BEIIECTBY. MOJIEKYyJbl CIOXHBIX BEIIECTB, WJIHU
XUMHUYECKUX COEIUHEHUM, 00pa3oBaHbl M3 Pa3HbIX aTOMOB U MO3TOMY O00JIaaroT



CBOMCTBAaMH, OTJIMYHBIMU OT CBOMCTB COCTaBHbIX yacte. Tak, Hanpumep, Boga H20
MIPEACTABISIET COOOM KUIKOCTh, a OOpa3oBaHa OHAa M3 JBYX ra3oB - BOJAOPOJA U
Kkuciopona. BakHO mMOMYEpPKHYTh, YTO KakuM OBl CIOCOOOM OHa WIH JPYyroe
XUMHUYECKOE COCIMHEHNE HU ObLIM OBl MOJyYE€HBI, OHU BCeraa OyayT UMETh TOT K€
CaMBbIi COCTaB.

Jlonroe BpeMsi 3aKOH IIOCTOSIHCTBA XHMMHYECKOIO COCTaBa CUUTAJICA
a0COJIIOTHOM MCTUHOM, HE JOIyCKalolle HUKAKWX HCKIoueHui, xots yxe K.
Bepronne yka3piBan Ha CylIeCTBOBaHHE COEAUHEHUM TEPEMEHHOT0 COCTaBa B (hopme
pacTBOpPOB M CIUIaBOB. BmocneactBum ObUlM  HaiiieHbl Oosiee  yOeaUTEIbHBIC
JI0OKa3aTeIbCTBA CYIIECTBOBAHUS XUMHYECKUX COEIUHEHHI MEPEMEHHOIO COCTaBa, B
YaCTHOCTHU, B IIKOJIE M3BECTHOIO pycckoro (usuko-xumuka Huxomnas CemeHnoBrua
Kypnakosa (1860-1940), kotopsie o Ha3Ban Oeproiutraamu B uecth K. beprome. K
HUM OH OTHEC T€ COEIMHEHHS, COCTaB KOTOPHIX 3aBUCUT OT CIOCO0a MX TMOJy4EHHUS,
HaIlpuMep, COCIMHEHUsS TaKMX JBYX METAUIOB, KaK MapraHel] U Melb, MarHui u
cepeOpo u ap. Co BpeMEHEM XUMHUKH OTKPBUIM IPYTrM€ COCIMHEHHS IEPEMEHHOIO
COCTaBa U MPHUIUIM K BBIBOAY, YTO OHHM OTJIMYAIOTCS OT COEAUHEHHH MOCTOSHHOTO
cocTaBa T€M, YTO HE 00JIaJlal0T MOJIEKYJISIpHBIM cTpoeHueM. OJHaKo Takoil BBIBOA
oKazayicsi HeyOeIUTEIbHBIM C TOUKH 3PEHUSI COBPEMEHHBIX HAayUYHBIX MPEIACTaBICHUIM
O CTPOEHHHM aTOMOB W MOJIEKYJd. bBbUIO YyCTaHOBJIEHO, YTO TOCTOSIHCTBO U
HEIMOCTOSIHCTBO  COCTaBa XHMMHWYECKMX COCAWMHEHUN SABISIOTCS BHELIHEW UX
XapaKTEpUCTUKOW M CaMM HYXXKJAIOTCS B JajbHEHIIEM aHaiuu3e. Takou aHamus
MOKA3bIBA€T, YTO IMpPHUPOJa COCAUHEHMS, T. €. XapaKTep CBS3M aTOMOB B €ro
MOJIEKYJIe, 3aBHUCUT OT HMX XUMHUYECKUX CBA3EH, ONpeeIsieMbIX OOMEHHBIM
B3aUMOJICHCTBUEM BAJICHTHBIX DSJIEKTPOHOB. B CBSI3M ¢ 3TUM M3MEHWJIOCh U CaMO
KJIACCUYECKOE TMOHATHE MOJICKYJIbI, XOTSI OCHOBHOE €ro COJIEpKAHUE COXPAHUIOCH:
MOJIEKYJION MO-MIPEXKHEMY Ha3bIBAlOT HAMMEHBIIYIO YaCTHUIly BEIIECTBA, KOTOpas
ONpENEIISIET €r0 CBOWCTBA M MOXET CYHIECTBOBATH CaMOCTOSTENbHO. OgHAKo K
MOJIEKYJIaM TE€TEPh OTHOCAT Tak>Ke pa3HOOOpa3HbIE JPYrue KBAHTOBO-MEXaHUUYECKUE
cuctembl  (MOHHBIE, AaTOMHbIE = MOHOKPUCTAJUIbl, TOJHMMEPHI U  JAPyrUe
MaKpPOMOJIEKYJIBI).

Takum 00pa3oM, B CBET€ COBPEMEHHBIX (PM3UYECKUX MPEACTABICHUN HCcUe3aeT
HE TOJBKO TIPEKHEE PE3KOE MPOTUBOMOCTABICHUE XUMHUYECKUX COCIMHEHUMN
MIOCTOSIHHOT'O COCTaBa Kak 00JIaJaloluX MOJICKYJSPHBIM CTPOCHHEM U COCIMHECHHI
NEePEMEHHOI0 COCTaBa, JIMIIEHHBIX JTOT0 CTPOEHHUS, HO M OTOXIECTBICHUE
XUMHUYECKOTO COEAUHEHUSI CO CJIOKHBIM BEIIECTBOM, COCTOSIIIMUM M3 HECKOJIbKUX
AJIEMEHTOB. B mpuHIUIIe COeTMHEHUE MOXKET COCTOATh U U3 OJHOTO AJIEMEHTA.

9.2. CTPYKTYPA BEIIECTBA I XUMNYECKHUE CUCTEMBI

XapakTep 11000 cuCTeMBbl, KaK U3BECTHO, 3aBUCUT HE TOJBKO OT COCTaBa U
CTPOCHHSI €€ DJJIEMEHTOB, HO M OT MX B3auMoAcucTBUs. VMEHHO Takoe
B3aMMOJCICTBUE ONpenesieT cherupuieckre, MEeJIOCTHbIE CBOMCTBA CaMoOM
cuctembl. [lo3TomMy npu uccie10BaHUM Pa3HOOOPA3HBIX BEIIECTB M UX PEAKLIMOHHON



CHOCOOHOCTH YYEHBIM NPHUXOAWIOCh 3aHUMATHhCS M U3YYEHHUEM HX CTPYKTYP.
COOTBETCTBEHHO YPOBHIO JOCTUTHYTHIX 3HAHUN MEHSJIMUCh W TPEACTABICHUS O
XUMUYECKOM  CTPYKTYpE€  BEIIECTB. XOTS  pa3Hble  YYEHbIE  MO-Pa3HOMY
HCTOJIKOBBIBAJIM XapaKTep B3aUMOJEHUCTBUS MEXAY DJIEMEHTaMH XHUMHYECKUX
CUCTEM, TEM HE MEHEE BCE€ OHM MOJYEPKHBAIM, YTO LIEJTOCTHBIE CBOMCTBA ATHX
CUCTEM OIPENEISAIOTCS UMEHHO Cllelu(UIECKUMH OCOOEHHOCTSIMU B3aUMOJIEHCTBHUS
MEXIY UX DJIEMEHTaAMHU.

B kayecTBe NmEpBUYHOM XMMHMYECKOM CHUCTEMBI PAaCCMATPHUBANACh IPU ITOM
MOJIEKYJIa U MOATOMY, KOTJla peyb 3aXOoJujia O CTPYKTypE€ BEIEeCTB, TO UMEJIACh B
BUJly UIMEHHO CTPYKTypa MOJIEKYJIbl KaKk HauMEHbIIEH eAuHuLbl BemecTBa. Camu
MPEACTaBICHUSI O CTPYKTYpE MOJIEKYJbl IOCTENEHHO COBEPUICHCTBOBAJIUCK,
YTOUHSUTUCh W KOHKPETHU3UPOBAIUCH, HAYMHAS OT BEChbMa OOIIMX MPEAINOJIONKEHUN
OTBJICUEHHOTO XapakTepa W KOHYas THUIOTe3aMH, OOOCHOBAHHBIMU C TMOMOIIBIO
CHUCTEMATUYECKUX XHWMHYECKUX OHKcHepuMeHTOB. Ecnu, Hampumep, Mo MHEHUIO
M3BECTHOrO INBEJCKOro xuMuka Menca bepremuyca (1779-1848) crpykrypa
MOJIEKYJIbIl BO3HHMKaeT OJyiarojapss B3aUMOJICUCTBUIO PA3HOMMEHHO 3apshKEHHBIX
aTOMOB WJIM aTOMHBIX Ipymmn, To ¢paniy3ckuii xumuk [llapas XKepap (1816-1856)
CIpaBeJIMBO YKa3bIBajl Ha BECbMA OTPAaHUYEHHBIA XapaKTep TAKOTO MPEACTABICHHUS.
B nmpoTtuBoBeC 3TOMY OH MOAYEPKUBAII, YTO TIPU OOPA30BAHUU CTPYKTYP pa3InyHBIC
aTOMBl HE MPOCTO B3aUMOJECHCTBYIOT, HO M3BECTHBIM 00pa3oM MpeoOpa3yroT ApPYyT
Ipyra, Tak 4yTO B Pe3yJIbTare BO3HHUKAET OMNpEeJeieHHasl 1eJIOCTHOCTh WJIM, KaK MBI
cKkazanu Obl Temepb, cucrtema. OAHAKO ATH OOIMIME W B IIEJIOM IPaBUIbHBIC
NPEACTABIICHHUSI HE COJAEpKaIM MPAKTUYECKUX YyKa3aHWW, Kak NMPUMEHUTh WX IS
CHUHTE3a HOBBIX XUMHUYECKUX COCJUHEHUNA U TIOJYyYEHHs BEIIECTB C 3apaHee
3aJJaHHBIMU CBOVICTBAMMU.

Takyro MONBITKY PAaCKPBITHSI CTPYKTYpPbl MOJIEKYJ U CUHTE3UPOBAHUSI HOBBIX
BEIIECTB MPEANPHUHSIT U3BSCTHBIA Hemerkui xuMuk @puapux Kekyne (1829-1896).
OH cran cBA3BIBATH CTPYKTYPY C IOHATHEM BAJIEHTHOCTH 3JIEMEHTAa WIM 4YHCIIA
eAUHUI] ero cpojacTtBa. Ha »3Toii OCHOBE M BO3HUKIM T€ CTPYKTYpPHBIE (DOPMYIIBI,
KOTOPBIMU C OINpPEACIICHHBIMU MOAU(UKAIMSAMU TOJIB3YIOTCS TPU  HM3YYCHHUH
OpraHUYecKOil XUMUHU B 1IKose. B 3TuxX ¢opMynax 371e€MeHThI CBSI3bIBAJIUCH JIPYT C
IPYroM MO YHUCIY €IWHHUIl UX CPOJCTBAa WM BaJE€HTHOCTH. KOMOMHHUpPYS aTOMBI
PA3JIMYHBIX XUMUYECKUX 3JIEMEHTOB 0 UX BAJIEHTHOCTU, MOYKHO IMPOTHO3UPOBATH
MOJIYYEHUE PA3TUYHBIX XUMUUYECKUX COCJAMHEHUN B 3aBUCUMOCTH OT HCXOJHBIX
peareHToB. TakuM MmyTeM MOXHO OBLIO YNPaBIATh MPOLECCOM CHHTE3a Pa3IUYHBIX
BEILIECTB C 33/IAHHBIMU CBOMCTBaMH, @ UMEHHO 3TO COCTABJISIET BAXKHEHUIIYIO 3a/1a4y
XUMHYECKON HAYKHU.

JlanpHEWIINKM IIar SBOJIOLMH IOHATHS XUMHYECKOW CTPYKTYpPBI CBA3aH C
TEOpUEH XHMMHUYECKOTO CTpoeHusi Anekcanapa MuxainoBuua bytineposa (1828-
1886), KOTOpHBIH, XOTA W MpHU3HABAJ, YTO 00pa30BaHHE HOBBIX MOJIEKYJ M3 aTOMOB
IMPOUCXOIUT 3a CYET UX XMMHUYECKOTO CPOJCTBA, HO oOpaian ocodoe BHUMaHHE Ha
CTENEHb HANpPSDKEHUS WIM SHEPIrUH, C KOTOPOM OHU CBSI3BIBAOTCS APYT C APYIOM.
NmenHo mnostomy HOBble ujen A.M. ByTiepoBa HanuiM HE TOJBKO IIMPOKOE
NPUMEHEHHUE B IPAKTUKE XUMUYECKOIO CUHTE3a, HO U MOJyYHJI CBOE€ OOOCHOBAHUE B
KBaHTOBOM MEXAHUKE.



ODTOT KpAaTKUM 3KCKYpPC B HCTOPUI0O XHMHUH TOKA3bIBAET, YTO SBOJIIOLIMS
MOHATUS XUMHUYECKOM CTPYKTYpPbl OCYILIECTBIISJIACh B HAIMPABICHUH, C OJHOMU
CTOPOHBI, AaHAIN3a €€ COCTABHBIX YaCTEH WJIM JIEMEHTOB, & C IPYrOM - YCTAHOBIICHUS
xapakTtepa (U3MKO-XMMHUUYECKOTO B3aMMOJICUCTBUS Mexay HuMu. Ilociemgnee
O0COOCHHO BaXXHO JISl SICHOTO MOHUMAHUSI CTPYKTYPBI C TOUKH 3PEHUSI CUCTEMHOIO
MOJIX0JIa, TAE TIOJ CTPYKTYpOM TOAPa3yMEBAIOT YIOPSIAOYEHHYIO CBsI3b U
B3aUMOJICHCTBUE MEXKY JJIEMEHTaMH CHUCTEMBbI, Ojarojaps KOTOPOW U BO3HUKAIOT
HOBBIC LIEJIOCTHBIE €€ CBOWMCTBA. B TakoM XMMHYECKOM CHUCTEME, KaK MOJEKYJIa,
MMEHHO CIelU(pUUSCKUN XapaKTep B3aHMOJCUCTBUS COCTABJISIONIMX €€ aTOMOB
ONPEEIAECT CBOMCTBA MOJICKYJIbI.

9.3. XUMHYECKUE ITPOLIECCHI, CAMOOPTAHU3 AL Y SBOIIOLA XUMHUYECKHX
CUCTEM

CrnocoOHOCTh K B3aMMOJEHCTBHIO PA3JMYHbIX XHUMHUYECKHX PEarcHTOB
OTIpE/ICIIAETCS HE TOJBKO UX aTOMHO-MOJIEKYJISIPHON CTPYKTYPOM, HO U YCJIOBUAMHU
HNPOTEKaHUS XUMUYECKUX PeaKuil.

K ycnoBusiM mpoTeKaHUS XUMHUYECKHX TIPOIECCOB OTHOCSTCH,
MPEeXIEe BCEro, TEPMOJAMHAMHYECKHE (DAKTOPBI, XapaKTEPU3YIOIIHE
3aBHCUMOCTH PEAKIIUH OT TEMIEPATYpPhl, JABICHUS U HEKOTOPBIX IPYTHX
ycioBui. B ele Oofbliieil CTENEHW XapakTep U OCOOEHHO CKOPOCTh
peaknmii 3aBUCAT OT KWHETUYCCKUX YCIOBHM, KOTOPHIE OMPEACISIOTCS
HAJIMYMEM KaTallM3aTOpOB M JPYTHX 00ABOK K peareHram, a TaKxKe
BJIUSTHAEM PaCTBOPHTEIICH, CTCHOK PEAKTOPa U MHBIX YCIOBHH.

He cnenyer, onnako, 3a0bIBaTh, YTO 3TH YCJIOBHS MOIYT OKa3bIBaTh
BO3JICMCTBUE HA XapakTep M Pe3yibTal XMMHUUYECKUX PEAKUMU IIPU ONPEAECICHHOU
CTPYKTYpE MOJIEKYJl XHMHUYeCKUX coeAuHeHuil. Haunbonee axkTUBHBI B 3TOM
OTHOLIEHUHU COEIMHEHUS IEPEMEHHOTO COCTaBa C OCIA0JIEHHBIMU CBA3SIMU MEXKIY UX
KOMITOHEHTaMU. VIMEHHO Ha HUX W HaIlpaBJIEHO B NEPBYIO OYEPEAb AEHCTBUE PA3HBIX
KaTaJIN3aTOPOB, KOTOPBIE 3HAYUTEIBHO YCKOPSIOT XOJ XUMHYECKUX PEaKIUil.
MeHblilee BIUSHUE OKa3bIBAIOT HA PEAKUMU TaKUE TEPMOAMHAMUYECKHE (PAKTOPBI,
KaK TeMIlepaTypa W JaBiieHHE. J{Js cpaBHEHHsS MOYKHO NMPUBECTH PEAKIUIO0 CHHTE3a
aMMMakKa 13 a30Ta U BoJopoja. BHayasie ero He yJ1aBajioch NOJY4YUTh HU C TIOMOLIBIO
OOJBLIOrO JIaBJICHUS, HU BBICOKOM TeMIiepaTypbl, U TOJIbKO HCIOJb30BAaHUE B
KayecTBE KaTalM3aTopa CHEIHalbHO 00pabOoTaHHOIrO jKele3a BIEPBBIC MPUBETO K
ycrnexy. OpHako 3Ta peakuus CONpsyKeHa ¢ OOJbIIMMHU  TEXHOJOTHYECKUMHU
TPYJIHOCTSIMHU, KOTOPBIN~ yAaJIOCh MPEOAO0IETh MOCe TOro, Koraa Obll UCOIb30BaH
METaJUIOPraHUYeCKUil ~ Kartanu3atop. B ero nmnpucyTcrBue CHHTE3 aMMuaka
npoucxoaut mpu oO0brgHONM Temmeparype (18°C) u HopMambHOM aTMOchepHOM
JABJICHUHU, YTO OTKPBIBAE€T OOJBIINE MEPCIEKTUBBI HE TOJIBKO JIJISI MPOM3BOJICTBA
yAaoOpeHul, HO B OyIylIeM TaKOro M3MEHEHUs T€HHON CTPYKTYpPhI 371aKOB (PXKHU U



MIIEHUIBI ), KOTJa OHU HE OyyT” HYKJaTbCs B a30THBIX y00peHusax. Enie Oomnbiive
BO3MOXHOCTH M IEPCIEKTUBb BO3HUKAIOT C MCHOJb30BAHUEM KaTaau3aTOpPOB B
JIPYTUX OTPACISAX XMMUYECKOW MPOMBIIUICHHOCTH, B OCOOCHHOCTU B "TOHKOM" H
"TSKENIOM' OPraHMYECKOM CHUHTE3E.

He mpuBoas Oonee mpuUMepoB O UYPE3BBIYAHO BBICOKOH 3(hdekTuBHOCTH
KaTaJlu3aTOPOB B YCKOPEHUH XMMHMUYECKUX pEaKUuil, cieayer oOpaTuTh ocoboe
BHMMaHHUE Ha TO, YTO BO3HMKHOBEHHE W HBOJIIOLMUS KU3HU Ha 3emie OblIu Obl
HEBO3MOKHBI 0€3 CYIIECTBOBaHMS (PEPMEHTOB, CIY>KalIUX MO CYTH JeNia KUBBIMH
KaTaJIn3aTOPaAMHU.

Hecmotps Ha TO 4TO pepMeHTHI 001aJat0T OOLIMMU CBOMCTBAMU, PUCYILIUMU
BCEM KaTaJM3aTOpaM, TEM HE MEHEE OHMU HE TOXKJIECTBEHHbI MOCIEIHUM, TOCKOJIbKY
(YHKIMOHUPYIOT B paMKaxX *XHUBBIX cUCTeM. [103TOMy Bce MOMBITKH MCIOJB30BaTh
OMBIT JKUBOW MPUPOIBI ISl YCKOPEHHUSI XMMHUYECKUX IIPOLIECCOB B HEOPTraHUYECKOM
MUpPE HATaJIKMWBAIOTCS Ha CEphe3HbIe OrpaHuyeHusi. Pedub MOXKET UIATH TOJIBKO O
MOJIETTUPOBAHUHN HEKOTOPHIX (PyHKIMN (PEPMEHTOB M UCIOIB30BAHUU ITUX MOJENEH
IUISl TEOPETUYECKOTO aHAIM3a JESITEIIbHOCTU KUBBIX CHUCTEM, a TAaK)KE€ YaCTUYHO -
[PAaKTUYECKOI0 IPUMEHEHHUS BBIJCICHHBIX (DEPMEHTOB JUIsl YCKOPEHMsI HEKOTOPBIX
XUMHYECKUX PEAKIUH.

Tor ¢axT, yTo KaTanu3 WUrpajg pelarllyl pojib B MpoIecce Mepexoja OT
XUMHYECKUX CHCTEM K OHOJIOrMYECKHM, T. €. Ha Npea0MOTHYECKOW CTaauu
HBOJIIOIMM, B HACTOALIEE BpeMsl MOATBEP)KIAETCSA MHOTMMHU JaHHBIMU U
aprymentamud. HaumbGonee yOeauTenbHble pe3ynbTaThbl CBA3aHBI C ONBITAMHU IIO
CaMOOpraHu3allMd  XUMHYECKMX  CHUCTEM,  KOTOpble  HAOMIOAaNu  HallM
cooreuectBeHHUKH b. II. benoycoB u A. M. XKabGortunckuii. Takue peakuuu
COMPOBOXKIAOTCS 00pa30BaHUEM CHEU(UUECKUX MPOCTPAHCTBEHHBIX U BPEMEHHBIX
CTPYKTYp 3@ CUET IOCTYIUIEHUS] HOBBIX M yIAJEHUS MCIOJIb30BAaHHBIX XMMHYECKHUX
peareHToB. OHAKO B OTJIMYME OT CAMOOPIaHMU3ALMM OTKPBITBIX (PU3NUECKUX CUCTEM
B  YKa3aHHBIX XUMHUYECKHX PEAKUUAX BAXKHOE 3HAYEHUE MNPUOOPETAroT
KATATATUYECKHE MPOLIECCHI.

Pone 3THX mnpoueccoB YyCWIMBAETCS IO MEpPE YCIOKHEHHsS COCTaBa M
CTPYKTYpPhl XHMHUYECKMX cHUCTeM. Ha 3TOM OCHOBaHMM HEKOTOpHIE YYEHBIE,
HaIlpuMep, HANPAMYIO CBS3BIBAIOT XMMHUYECKYIO 3BOJIOLHIO C CAMOOpraHU3aluen u
CaMOpa3BUTUEM KaTaJTUTUYECKUX CUCTEM. J[pyruMu CIOBaMHM, Takas 3BOJIIOLUS €CIIN
HE ILIEJIMKOM, TO B 3HAUYMTEJIHLHOM Mepe CBsi3aHa C MpoIlecCaMd CaMOOpPTaHU3ALMU
KataiuThuyeckux cucteM. Cieayer, 0lHaKO, IOMHHUTh, YTO NEPEXOJ K, MPOCTEUIINM
dbopMaM KM3HU TpeIonaraeT Takke ocoobii nuddhepeHITMPOBaHHBIA 0TOOp JIUIIb
TAKUX XUMHUYECKHUX IJIEMEHTOB U MX COEAMHEHUMN, KOTOPBIE SIBJIAIOTCS OCHOBHBIM
CTPOUTEIBHBIM MaTEpUAIOM JJI1 00pa30BaHUsl OMOJOTMYECKUX CUCTEM. B cBs3M ¢
3TUM JOCTAaTOYHO OTMETUTH, YTO M3 0o0Jiee YeM CTa XUMHUYECKHX 3JIEMEHTOB JIUIIb
II€CTh, HA3BAHHBIX OPraHOI€HAMH, CIIyKaT OCHOBOM JIJIsl HOCTPOEHUS )KUBBIX CHCTEM.

OCHOBHBIC ITIOHATHS U TCPMHHLI

Ananus ‘ ATOMHBIN HOMED




Atom N3oTon
Karanuzarop OpraHu4yeckuii CHHTE3
Monekyna IIpocroe BenecTBo
CoenuHenue depMeHT
CrpykTypHas popMyia XUMHUYECKHUH 2JIEMEHT
Jluteparypa
OcHoBHaA:

Kysuenos B. U., Unnuc I'. M., I'yruna B. H. EctectBo3nanue. - M.,1996, T'1.
V-VIII.

JlomonHUTENbHASA:
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[TogymaiiTe 1 OTBETHTE

Uto u3ydaeT XuMusl, 1 KAKU€ OCHOBHBIE METO/bI OHA UCTIOJIb3YET?

Uto Ha3bIBA€TCS MPOCTHIM U CIOKHBIM BEIIECTBOM?

Kakast cBs3b cyniecTByeT MEX]ly aTOMHBIM BECOM U 3apsiioM siipa atoma?

[TepeunciauTe OCHOBHBIC YPOBHH XUMUUYECKUX CTPYKTYP.

YTo JEXKUT B OCHOBE JICJICHHUS BCIIECTB HA COCAUHCHHS IIOCTOSHHOI'O H
MIEPEMEHHOT0 cOocTaBa?

OT yero 3aBUCUT JUHAMUKA XUMHUYECKUX MPOLIECCOB?

Kakue BemiecTBa Ha3pIBalOT KaTAJIM3aTOPaAMU?

Kaxkyto ponb urpaet karajaus B 3BOJTIOLNN XUMUYECKUX CUCTEM?



I'JTABA 10. KOHIEIIMS YPOBHEN BUOJIOI' MYECKUX CTPYKTYP U
OPI"AHU3ALINUN )KMBBIX CUCTEM

[TpunepxuBasich MPUHIUIIOB CHCTEMHOTO IMOAX0Ma, OyJeM paccMaTpuBaTh
OTPOMHOE pa3HooOpasue GhopM U SIBJICHUHN KUBOW MPHUPOILI TAKKE C TOUYKH 3PEHUS
YPOBHS ONPEAEIAIOMNX UX OMOJIOTUYECKUX CTPYKTYp. XOTs MOJ0OHOE M3YYEHHE U
HE CJIeyeT TOMY UCTOPUYECKOMY ITyTH, KaKMM pa3BUBajach OHMOJIOTHSA, HO OHO JacT
BO3MOXXHOCTh TEOPETHUYECKU TPEACTaBUTh, KAK MOTJM BO3HUKHYTH IIEPBBIC KHBBIC
CUCTeMbl Ha 3emJie U KaK MPOUCXOIMII POLECC IBOJIIOLMUU OT MPOCTEHIINX U MEHEE
OpPraHU30BaHHBIX CHUCTEM K CUCTEMaM 00Jiee CIIOKHBIM U BHICOKOOPTaHW30BAHHBIM.

Hctopuyeckn OuWonorusi pa3BUBajlaCh KaK OMNHcCAaTelbHas Hayka o
MHOT000pa3HbIX (hOpMax M BHUJAX PACTUTEIBHOIO M XKUBOTHOTO mapcTBa. [losTomy
BaXHEHIIIEE MECTO B HEW 3aHAd METOJIbl aHaliu3a, CUCTeMAaTHU3aluu W
KJIacCH(PUKAIMM  OTPOMHOTO  OMIHMPUYECKOTO  Marephalia,  HaKOIJICHHOTO
HaTypanuctamu. llepBble Kkiaccuukanuu pacTeHuid, HanbOoyiee W3BECTHOM W3
KoTopbix Obuta cuctema Kapna Jlunnes (1707-1778), a Takke Kiaccu(pUKaIus
x*uBOTHBIX JKopka broddona (1707-1788), HOocWIM B 3HAYUTEIHHOM Mepe
HMCKYCCTBCHHBIM XapakTep, MOCKOIbKY HE YYHTHIBAIN MPOUCXOXKICHUS U PA3BUTHSI
KUBBIX OPraHU3MOB. TeM HE MeHee, OHH CIIOCOOCTBOBAIN OOBEIUHEHUIO BCETO
U3BECTHOTO OMOJOTMYECKOTO 3HAHHUS, €ro aHajIu3y M MCCIEHOBAHUIO MPUYUH U
(aKkTOPOB MPOUCXOXKICHHUS U IBOJIOIUH )KUBBIX CHCTEM.

be3 Takoro mccnegoBaHHs HEBO3MOXHO OBIIO ObI, BO-TIEPBBIX, MEPEUTH Ha
HOBBIM YpPOBEHb MO3HAHUS, KOTJa OOBEKTaMH HM3y4eHHs] OMOJIOTOB CTalM >KUBBIC
CTPYKTYpPBI CHauaja Ha KJIETOYHOM, a 3aTeM Ha MOJIEKYJISIPHOM YpOBHE.

Bo-BTOphIX, 0000MIeHNe W CUCTEMAaTHU3aIisl 3HAaHUKW 00 OTIEIBHBIX BUIAX U
po/lax pacTeHWH U OHKUBOTHBIX TpeOOBadM TMepexoja OT HCKYCCTBEHHBIX
KJaccu(UKaui K €CTECTBEHHBIM, IJIe OCHOBOM JIOJDKEH CTaTh MPHUHIMI TeHe3uca,
MPOUCXOXKJACHUSI HOBBIX BHUOB, a CIIEAOBATEIbHO, pa3paboTKa TEOPUU SBOJIOIHH.
Takve MOMBITKY CO37aHUSI €CTECTBEHHOM KIIacCU(pUKAITNHU, OTTUPAIOIITUECS Ha BeChMa
HECOBEPILICHHbIE €Ie MPUHIMUIBI 3BOJOIMH, NpeanpuHuManuch Kan batuctom
Jlamapkom (1744-1829) u Otbenom XKoddpya Cenr-Unepom (1772-1844). He
MOJJIC)KUT COMHEHHIO, YTO OHM TMOCITYKWIM BaXKHOM BEXOM Ha MYTHU CO3JaHUA
IIEPBOM HAYYHOM TEOPHUM HBOJIOLMU BUAOB PACTCHUM U KUBOTHBIX Yapizom JlapBu-
HOM.

B-TpeTbux, IMEHHO OmNUcaTeNbHAs, YMIUPUUYECKAs OMOJIOTHS TIOCTYKUJIa TeM
GyHIaMEHTOM, HAa OCHOBE KOTOPOTO CQOPMUPOBAJICA IIEJOCTHBIA B3TJIAI Ha
MHOT00Opa3HbId, HO B TO € BpEeMsl €IUHBIM MUP KUBbIX CUCTEM. MOXKHO Jaxe
CKa3aTh, YTO MEPBbIC MPEACTABICHHUS O CUCTEMaX M YPOBHIX MX OpraHM3aIH ObLTH
3aMMCTBOBaHbl W3 ONBITA W3YYCHUS JKUBOW TPUPOABI W JaXe ceidac s
WUTIOCTpalMii Mbl yac" TO oOpaiaeMcs UMEHHO K JKMBBIM cucTeMaM. Benpb mpexie
4eM OOBSICHUTH (PYHKIIMOHUPOBAHHWE OTICIBHBIX YaCTCH WM DJIICMEHTOB JKUBBIX
OpTraHU3MOB, MBI JOJKHBI TIOHSTHh >KU3HEACATEIHHOCTh EIMHOTO, IETKM CTHOTO
OopraHu3Ma, a TaKoe T[OHMMAaHHE I[EePBOHAYAIBHO JOCTUTaeTCH WMEHHO Ha
ONHUCATEIBLHOM, SMIUPUUYECKOM YypoBHE. JlanbHEWIIMNA? TEOPETUYECKUN Iar B



MMOHMMAaHUU HEW30€XHO CBS3aH C AaHAJU30M HEMOCPE/CTBEHHO JaHHOW KUBOMU
CHUCTEMBI, €€ PACUJICHECHUEM Ha OTJACNIbHBIE IMOJCUCTEMBI U 3JIEMEHTBI, U3yUYCHUEM
CTPYKTYPBI CUCTEMBI, BBIBICHUEM PA3JIMUYHBIX CTPYKTYPHBIX YPOBHEN OpraHu3alvu
YKHUBBIX CUCTEM.

10.1. MOJIEKYJISPHO-TEHETUYECKU YPOBEHBb BUOJIOTUYECKUX CTPYKTYP

[IpencraBineHne O CTPYKTYPHBIX YPOBHSAX OPraHU3alMN KUBBIX CHCTEM
c(hopMUPOBATIOCH MO/ BIUSHUEM OTKPBITUSI KIECTOYHOU TEOPUU CTPOCHUS MKUBBIX
Tel. B cepeinHe mponuioro BeKa KjieTKa paccMaTpUBalach Kak MOCIIETHSSA

eIMHUIA )KUBOW MaTepuH, Haroj00ue aToMa HeopraHudeckux tei. M3 kietok
Omarojmapss ~ COOTBETCTBYIOIIEMY  NPUHIMUIY  YHOPSIAOYEHHOCTH  MBICIHINUCH
MIOCTPOEHHBIMU BCE JKUBBIE CUCTEMBI PA3JIMYHOIO YPOBHSI OPraHU30BAHHOCTHU. Takue
UJICH BBICKA3bIBaJl, HAIPUMEDP, OJUH M3 CO3JAaTelIed KIETOYHOU Teopuum Marrtuac
HIneiinen (1804-1881). dpyroii Beigatomiuiics ouosor DpHet ['ekkens (1834-1919)
e Jajabllle U BhIABUHYJ THIIOTE3Y, COTJIACHO KOTOPOW MPOTOIIa3Ma KIETKU TaKkKe
o0J1aj1aeT OnpeaeaeHHON CTPYKTYPOH M COCTOHMT U3 CYOMHKPOCKOIIMYECKUX YacTeH.
Takum 00pa3oM, B JKMBOW CUCTEME MOKHO BBIJIETUTh HOBBIA CTPYKTYPHBIH YpPOBEHb
OpraHU3allNH.

OTU UJeu, TAJIEKO ONEPEeXarollue HAy4YHbIe 3HAHUSI CBOEH AIIOXM, BCTpeydaiu
SBHOE COINPOTUBIIEHUE, C OJHOM CTOPOHBI, IOCJIENOBATENEH pEayKIMOHU3MA,
CTPEMUBIIMXCSI  CBECTH  MPOLECCHl  KU3HEAEITEIBHOCTH K  COBOKYMHOCTH
ONPE/ICIICHHBIX XUMUYECKUX pEaKlHil, a ¢ JAPyrol - 3alUTHUKOB BHUTAIM3MA,
KOTOPBIE THITATUCh OOBICHUTH CIENU(PHUKY KUBBIX OPraHU3MOB HAJIMYMEM B HHUX
ocoOoi "xku3HeHHOH cuibl" (0T nart. vitalis - JKU3HEHHBIH ).

Nnen penyKIMOHUCTOB HAXOJWIW MOIJEPKKY CO CTOPOHBI MpEACTaBUTENICH
MEXaHUCTUYECKOr0 U "ByJbrapHOro" Marepuanu3ma, NEPBbIE€ U3 KOTOPBIX MbITAIUCH
OOBACHUTh 3aKOHOMEPHOCTH IKMBOM TPUPOABI C TMOMOIIBIO  MPOCTEHIINX
MEXaHUUYECKUX M (PU3UYECKUX TMOHATUI M MPUHIIUIIOB, BTOPBIE K€ CTPEMIIUCH
peayuupoBaTh, CBECTH O3THU 3aKOHbl K 3aKOHOMEPHOCTSM XHMHYECKHUX PEaKIui,
IPOUCXOAIINX B OpraHu3Me. boiee Toro, HEKOTOpbIE MPEACTABUTENH "By IbrapHbIX"
matepuannctoB - Jlroapur broxuep (1824-1899) u ko6 Monemort (1822-1893)-
Jaxe yTBEPXKOaIU, YTO MO3I MOPOXKIAET MBICIhL MOAOOHO TOMY, Kak ME4YEHb
BBIJIEIISIET KETUb.

HecmoTpst Ha 3T (Quiocopckue AUCKYCCHUM MEXKIYy MEXaHUIUCTaMU MU
BUTQINCTAMHU, YUYEHBIC-IKCIIEPUMEHTATOPHI TMBITATUCh KOHKPETHO BBIACHUThH, OT
KaKUX UMEHHO CTPYKTYp 3aBUCAT CIECIM(PUICCKHUE CBONCTBA JKUBBIX OPTaHU3MOB, H
MO3TOMY MPOAOJIKAIU UCCIENOBaTh UX HA YPOBHE HE TOJBKO KIETKH, HO TaKXe H
KJIETOYHBIX CTPYKTYP.

B nepByro odepens yueHbIe UCCIIENOBATN CTPYKTYPY OCIKOB U BBISCHHIIU, YTO
OHM TOCTpoeHbl U3 20 aMHUHOKHUCIOT, KOTOpPbIE€ COEOUHEHbl JJIMHHBIMU
HaJUTICTITUIHBIMU CBS3SIMHU, WU LETISIMHU.

XoTss B cocraB O€IKOB 4YElIOBEUECKOro opraHuzMa BXxoAsT Bce 20
AMUHOKHUCIIOT, HO COBEPIICHHO 0053aTeNbHBI I HETO TOJIBKO 9 u3 Hux. OcTajabHBbIE,



MO-BUJMMOMY, BEIPA0ATHIBAIOTCS CAMUM OPTaHU3MOM.

XapaktepHass OCOOCHHOCTh AMHUHOKHCIIOT, COJCP)KAIUXCS HE TOJIBKO B
YeJIOBEUECKOM OpraHu3Me, HO U B JPYTUX KUBBIX CUCTeMaX (KMBOTHBIX, PACTCHUSIX
U Jla)Xe€ BUpYyCax), COCTOMT B TOM, YTO BCE€ OHH SBIISIOTCS JIEBOBPAIIAIOIIUM|
IJIOCKOCTh MOJIIpU3ald U30MEPaMU, XOTS B MPUHITUIIE CYIIECTBYIOT aMUHOKHUCIIOTBI
u TipaBoro BpaiieHus. O6e GopMbI TaKMX U30MEPOB MOUTH OJUHAKOBBI MEXIY COOOi
U Pa3InyaroTCs TOJbKO MPOCTPAHCTBEHHOW KOH(UTYpalMEH, U MOATOMY KaKaas U3
MOJIEKYJI aMUHOKHUCIIOT SIBJSIETCS 3€pKajIbHBIM OTOOpakeHueM Apyroil. Bnepseie 310
SIBIICHUE OTKPBUT BBITAroNIwiics ¢panmy3ckuii yaensiid Jlyn [Tacrep (1822- 1895),
UCCIIeysl CTPOCHHUE BEIIECTB OMOJIOTMYECKOro MPOUCcXoxkaeHuss. OH 0OHapy Ui, 4To
TaKue BEIIECTBA CIIOCOOHBI OTKJIOHSTH MOJISIPU30BAHHBIN JIyd U MOITOMY SIBISIOTCS
ONTHYECKH AaKTUBHBIMU, BCIEJACTBHE YEro OBbUIM  BIIOCJICACTBUU  HA3BaHBI
ONTUYECKUMU U30MEpaMH. B oTiiuMe OT 3TOro y MOJIEKYJI HEOPTaHUYECKUX BEIIECTB
3Ta CIIOCOOHOCTh OTCYTCTBYET M TIOCTPOEHBI OHU COBEPIIIECHHO CUMMETPUYHO.

Ha ocnoBe cBoux omsiToB JI. Ilactep BbICKa3anm MbICIB, YTO Ba)KHEUIIMM
CBOVMCTBOM BCEM XMBOM MAaTE€PUM SIBISECTCA HUX MOJIEKYJIApHAs aCUMMETPUYHOCTb,
no100Hasi aACUMMETPUYHOCTH JIEBOM M mpaBo pyk. Onupasch Ha 3Ty aHAJIOTHUIO, B
COBPEMEHHOW HAayKe 3TO CBOMCTBO HA3bIBAIOT MOJICKYJISIPHOM XUPaTbHOCTHIO. (DTOT
TEPMHUH MPOUCXOAUT OT rped. cheir - pyka). HTepecHO 3aMeTWTh, YTO €CIu Obl
YeJIOBEK BJIIPYT MPEBPATUIICS B CBOE 3€pKalibHOE OTOOpa)K€HUE, TO €ro OpraHu3M
dbynkuronupoBasl 061 HopManbHO JIO/] Tex mop, moka OH He cTayl Obl yHOTPEOJATh
MUy PACTUTEIHLHOTO WJIM JKHBOTHOTO MPOWCXOXKIACHHS, KOTOPYIO OH HE CMOT OBl
epeBapUTh.

Ha Bompoc, mouemy MMEHHO KMBas IMpUpPOJia BbIOpasia OCIKOBBIE MOJICKYJIHI,
MOCTPOEHHBIE U3 aMUHOKHKCIIOT JIEBOTO BpAILlEHUs, IO CUX MOP HET yOeAUTEIHLHOTO
orBera. Cam JI. TlacTep cumran, 4TO MOCKOJIBKY dHWBOE BO3HUKAET U3 HEXKUBOIO, TO
HEOOXOJAMMBIM TPEBAPUTENIHHBIM YCIOBHEM JJI 3TOrO Ipoliecca AOKHO CTaTh
MpEeBpaIlEHUEe CUMMETPUUHBIX HEOPraHUYECKUX MOJIEKYJ B acuMMmeTpuuHbie. [1o ero
MPEATNONOKEHUIO, TaKoe TMPEBPAIlEHHEe MOIJIO OBITh BBI3BAHO PaA3IUYHBIMU
KOCMUYECKUMU  (paKTOpamMH, B YaCTHOCTH, TE€OMAarHUTHBIMH KOJIEOAHUSIMHU,
BpalieHueM  3eMJId, DJJICKTPUYECKUMHU  paspsgamMu u T. 1. [lonbITku
AKCIEPUMEHTAIBHO MPOBEPUTH ATy TUIOTE3y HE yBEHYANUCh ycrnexoM. [loatomy
BBICKA3bIBAJIUCH MPEIOIOKEHHS U O YHCTO CIYyYaHOM XapaKTE€pPe BO3HUKHOBEHUS
MEPBLIX JKUBBIX MOJICKYJISIPHBIX CHCTEM, OOpa30BaHHBIX W3 aMHUHOKHCIIOT JIEBOTO
BpaieHus. B nanpHeiineM 3Ta 0cOOEHHOCTh MOTJIa OBITH MEpeIaHa Mo HACIEICTBY U
3aKpENUTHCS KaK HEOTHEMIIEMOE CBOMCTBO BCEX KUBBIX CUCTEM.

Hapsiny ¢ u3ydeHuem CTPYKTypbl Oeika B IOCJEIHHE IOJIBEKa OCOOEHHO
MHTEHCUBHO HU3y4YaJIUCh MEXAHU3MbI HACJIEJACTBEHHOCTH U BOCIIPOU3BOJICTBA KUBBIX
cucteM. OcCOOEHHO OCTPO OTOT BONPOC BCTA TEpea OHoIoraMM B CBS3U C
OTpeIeJICHUEM TPaHUIbl MEXIY >KUBBIM M HEXUBBIM. bolblliie cropbl BO3HUKIU
BOKpYI'  TIPUPOJBI  BHUPYCOB,  KOTOpble  00JIaalOT  CIIOCOOHOCTBIO K
CaMOBOCIIPOU3BOJICTBY, HO HE€ B COCTOSIHUM OCYIIECTBJISTH MPOILIECCHI, KOTOPHIE MBI
OOBIYHO MPUITHCHIBAEM >KHBBIM CHUCTEMaM: OOMEHUBATHCS BEIIECTBOM, pPEarupoBaTh
Ha BHEILIHUE Pa3IpaKUTEIU, pacTH U T. 1. OUEBUIHO, €CIIU CUUTATh OMPENEISIOIIUM
CBOMCTBOM JKMBOTO OOMEH BEIIECTB, TO BHPYChl HENb3sS Ha3BaTh JKUBBIMH



OpraHu3MaMH, HO €CJIIH TaKUM CBOMCTBOM CUMTATh BOCIHPOM3BOAMMOCTb, TO HX
CIelyeT OTHECTHM K XUBBIM TejlaM. TaK €CTECTBEHHO BO3HHMKAET BONPOC: KakKWe
CBOMCTBA WM NPU3HAKN XapAKTEPHBI ISl )KUBBIX CUCTEM?

Ha sToT Bompoc yudeHble OTBeuYaau MO-Pa3HOMY B pa3jiu4HbIe UCTOPUYECKHE
STanbl pa3BUTUS €CTECTBO3HAHMS B 3aBHCHMOCTH OT JOCTUTHYTOI'O YPOBHS
UCCIICJOBAaHUM.

[Toka He cyIecTBOBaIO Pa3BUTHIX METOJOB OMOJIOTMYECKOT0 MCCIIEIOBAaHUS U
CKOJIb-HUOYb SICHBIX TEOPETHYECKHX KOHIEMIINHA, CYIIHOCTh >KMBOTO CBOAMIN K
HaJIMYMI0 HEKOEH TAaMHCTBEHHOM '")KU3HEHHOM CWIIBI", KOTOpasl OTJIMYAET JKHUBOE OT
HeXUBOro. OIHAKO Takoe OIMpPEACICHHE OCTaBajIOCh YMCTO OTPULIATEIbHBIM, HOO HE
pacKpbIBaIO0 HHM MOJJIMHHOM NPHUYMHBI, HU MEXaHU3Ma OTIUYMUS HKUBOTO OT
HEXHUBOIO, a BCE CBOAWIO K HppAalMOHAJIBHOM, HENO3HABAaEMOM U IOTOMY
TAUHCTBEHHOW CIIOCOOHOCTH JKUBBIX OpraHu3MoB. Ha 3TOM OCHOBaHMM CTOPOHHUKOB
TaKOr0 B3IJIs/1a OOBIYHO HA3BIBAIOT BUTAJIMCTAMMU.

Ecnn mepBpie BUTAIMCTBI OTPAaHUYHUBAIMCH IPOCTOM KOHCTATALHMEW Pas3JIMYus
MEXAY XKUBBIM M HEXHUBBIM, TO UX IOCJIEIOBAaTEIN MCIOJb30BAJIN HENOCTATKU U
OTPaHUYEHHOCTh (PUBUKO-XMMHUYECKUX MPEJICTABICHUM O KU3HU JJIsl TOAKPETUICHUS
ceoeil mno3unuu. Haunbonee HHTEpeCHOM B 3TOM OTHOUIEHUHM IIPEJICTABIIAETCS
MOMBITKAa HeMenkoro Ouonora u ¢unocoda Xanca [puma (1867-1941), xoTopsrit
BO3POJIUJI CYIIECTBOBABIIIEE €I1I€ Y APUCTOTENS MOHATHUE IHTENEXUHU TSI O0BSICHEHUS
LEJ1€CO00PA3HOCTH KUBBIX cUCTeM. OCHOBBIBAsICh HA CBOMX ONBITaX MO PereHepanuu
MOPCKHUX €XK€l, KOTOpbIE BOCCTAHABIMBAIOT YIAJICHHbIE Yy HUX 4acTu Ted, pui
yTBEpXJaJl, YTO BCE JKUBbIE OpraHuW3Mbl 00JaJal0T 0co00i CHOCOOHOCTBIO K
LEJI€CO00PA3HBIM JIEUCTBUIM MO COXPAHEHUIO M MOJJEPKAHUIO CBOEH OpraHu3aluu
U JKU3HEAESITENbHOCTH, KOTOPYIO OH Ha3Bajd sHTenexuen. I[lo cytu gena sHTEnexus
HUYEM HE OTJIMYAeTCs OT '"KU3HEHHOW CWUJIbI" BUTAJHCTOB, XOTS B JyXE€ CBOETO
BpemeHu (XX Bek) X. Jpuin BBOAUT Ipajalluy U pa3iudHble €€ CTENEeHU IS Pa3HbIX
KUBBIX OpraHu3MoB. Ha ymnpeku B TOM, UTO HTEJIEXUI0 HEBO3MOKHO YCTAHOBHTH
HUKAKUMH SMIIMPUYECKA METOJAaMH, OH OTBEYaJ, YTO MAarHUTHYIO CHJIy TaKXke
HENb3d YBHUJAETh HeEmocpencTBeHHO. Ha 3ToM mnpumepe MOXHO yOeauThes, Kak
COBPEMEHHbBIE BUTAJIUCTHl HCIIOJNB3YIOT TIOHATHS O HEHaOMI0aeMbIX OOBEKTaX
(MarHeTusM, 3JIEKTPUYECTBO U T. J.) JUIS 3aLIUThI CBOUX B3IJISAOB.

HecmoTpss Ha ~ KpUTHKY  BMTAJUCTOB,  OHOJOTHU-3KCIIEPUMEHTATOPHI
IPOJOJKAIU CBOK TPYAHYIO M KpPOIOTJIMBYIO PabOTy MO aHalu3y CTPYKTYPHI U
(YHKITAN KUBBIX CHCTEM.

Kak w3MeHWInCh Halld MPEACTABICHHS O >KUBBIX CHCTEMax B CBS3U C
NIEPEXO0JIOM Ha HOBBIW, MOJIEKYJISIPHBIN YPOBEHb UCCIIEN0BAHUSA?

Jlonroe BpemMsi B CBSI3U C H3YYEHUEM CHUHTE3a OPraHMYECKUX BEILECTB
BHUMaHUE YYEHBIX OBIJIO COCPEIOTOUYEHO Ha HCCIEIOBAHUU TOW YacTHU KIIETOUHOM
CTPYKTYpBI, KOTOpast 00pa3oBaHa u3 0enkoB. MHOTMM- TOT/Ia Ka3aJ10Ch, YTO UMEHHO
O€JIKM COCTaBIAIOT (PyHAAMEHTAIbHYIO OCHOBY >KM3HH, U TIO3TOMY IBITATUCh CBECTH
CBOICTBA JKMBBIX CUCTEM K CBOICTBAM U CTPYKType OenkoB.. [lo-BuaumMomy, UMEHHO
onupasch Ha 3To, @pumpux Ourenabc (1820-1895) BBIIBUHYT CBOE W3BECTHOE
OnpeJeleHue JKU3HU Kak crnocoba CylecTBOBaHUS OEJIKOBBIX TeJll, KOTOpOe
MPOOIKAIM HEKPUTHUYECKU TTOBTOPSATH B HAILIEH JIUTEpAType, HECMOTPS Ha TITyOOKHe



MCCJIEI0BaHMS, BBIACHUBIINE, YTO HU caM O€JIOK, HU €r0 COCTaBHbIE 3JIEMEHTHI HE
MPEACTABIISIIOT HUYETO YHUKAIBHOIO B XUMUYECKOM OTHOILIEHUH.

B cBsi3u ¢ 3TUM JanbHee uccienoBaHus ObUIM HAlpaBJIEHbl HA U3y4eHUE
MEXaHU3MOB BOCIIPOM3BOJICTBA M HACJIEICTBEHHOCTH B HaJleXkK/J€ OOHAPYKUTh B HUX
TO crnenupuveckoe, YTO OTIMYAET >KMBOE OT HexuBoro. Hambonee BakHBIM
OTKpPBITUEM Ha 3TOM IyTH OBLJIO BBIJEIIEHHME M3 COCTaBa sijipa KJIETKH OOraToro
dochopom BemiecTBa, 00JAMAIONIETO CBOMCTBAMHM KHUCIOTHI W Ha3BaHHOTO
BIOCJIEACTBUM HYKJIEMHOBOM KHCIOTOW. B pmanpHelineM yaanoch BBISIBUTH
YIJIEBOAHBIM KOMIIOHEHT 3THX KHCIOT, B OJHOM M3 KOTOpPBIX OKa3ajach D-
ne30kcuprbo03a, a B Apyrom - D-pr6o3a. CoOTBETCTBEHHO 3TOMY MEPBBINA TUIT KUCIOT
CTaJIM Ha3bIBATh JI€30KCUPHUOOHYKIEMHOBBIMUA KUCIOTaMH, WK cokpaiienHo, JIHK, a
BTOpPOIl TUN - pubOHYKIeHHOBBIMY, uiu KpaTko, PHK kucnoramu. [lotpe6oBanocs,
OJIHAKO, MOYTH CTO JIET, MpeXae ueM ObUla paclm@poBaHa poOJb HYKIEHMHOBBIX
KUCIIOT B XPAaHEHUU M Tepenaye HACIEACTBEHHOCTH, y4aCTUM B CHUHTE3e Oelka U
0OMEHE BEILIECTB.

He BnaBasice B AeTaiM M CHEUUAIBHYI0 TEPMHUHOJIOTHIO, KPATKO PACCMOTPHUM
ATU BaKHEUIINE 1J1s1 OMOJIOTHH U €CTECTBO3HAHUS BOTIPOCHI.

Pons IHK B XpaHeHuu u nepenade HacJlIe€ICTBEHHOCTH ObLIA BBISICHEHA MOCIHE
TOTO, Kak B 1944 T. aMepuWKaHCKUM MHUKPOOHOJIOTaM YJajoch J10Ka3aTh, YTO
BbIJICJICHHAs] U3 MHEBMOKOKKOB cBoOonHas JIHK oGnamaer coiicTBoM mepenaBath
reHeTu4eckyro uHpopmanmio. J[o 3Toro cyuecTBoBajid JUO0 KOCBEHHbIE, JIMOO HE
COBCEM HaJIe)KHBIE CBHIETENhCTBA 3TOTO hakra. B 1953 r. [Ixeitmcom Yorconom (p.
1928) u ®poncucom Kpukom (p. 1916) Oblna mpeaiokeHa W SKCIEPUMEHTAITBHO
NOJATBEpPKIEHA rumnore3a o crpoeHnu Mosekysbl JIHK kak MarepuanbHOro HOCUTENS
unpopmaruu. B 1960-e roael ¢panuysckumu yuensiMu @pancya Kakodbom (p.
1920) u XXaxom Mono (1910-1976) Obina pemieHa ogHa W3 BOXKHEUIIUX MPoOIeM
FeHHOM  aKTUBHOCTHM,  pacKpbiBawomias  (yHAAMEHTAIbHYI0  OCOOEHHOCTh
(YHKUMOHUPOBAHMS )KMBOU MPUPOJIbI HA MOJIEKYJISIPHOM ypoBHE. OHU JOKa3alu, 4TO
10 CBOEH (PYHKIIMOHATLHON aKTUBHOCTH BCE T€HBI Pa3/IeIIIOTCS Ha "perynsaTopHbie”,
KOJMPYIOIIME CTPYKTYpy pEryJsTOpHOro ©Oenka, M "CTPYKTypHble TIeHbI",
KOAMPYIOIIUE CUHTE3 META00IUTOB, B TOM Unciie (hepMEHTOB.

JlanpHeHmMME  WCCTEAOBaHUSIMIA OblJla yCTAaHOBJIICHA HEIMOCPEICTBEHHAS
3aBUCUMOCTH cuHTe3a 0eiKkoB (pepmentoB) ot coctosiusa reros (JIHK). Okazanocs,
YTO €CIM BO3JEHCTBOBATh HAa TIE€HETUYECKUW ammapaT MHUKPOOPraHU3MOB
onpeAeneHHbIMA (U3nYecKUMU (pakTopaMu (yIbTpapuoIETOBBIE, PEHTTEHOBCKUE U
Apyrue Jy4H), TO OHH MEPECTal0T CUHTE3UPOBATh HEOOXOIUMBIE UM METaOOJIUTHI, B
yacTHOCTH Oenku. biarojapst 3TUM UCCIeAOBaHUSIM OBLUIO JOKA3aHO, YTO OCHOBHAS
(YyHKIMS TEHOB COCTOUT B KOJUPOBAHUU CUHTE3a OEIIKOB.

B cBsiz3u ¢ 3TUM BO3HHUK BONPOC: KAaKUM OOpa3oM OCYILECTBISETCS Mepeaaya
unpopmarmu ot IHK k mopdonoruueckum cTpykrypam?

CornacHo ynomsiHyTOM BbIlIE MOJAeNH YOTCcOoHa W Kpuka, HacieaCTBEHHYIO
uHpopmaruio B mojekyine JIHK Hecer mocineaoBaTelbHOCTh YETHIPEX OCHOBAHMIA:
JiBa MYPUHOBBIX W JBa NMUPUMHUAMHOBBIX. Mexay Tem B Oenkax coaepxurcs 20
AMUHOKUCJIOT M  TI0O3TOMY  CTAQHOBUTCS  HEOOXOAUMBIM  OOBSACHHUTH,  Kak
yeThlpexOykBeHHass 3anuch cTpykTypbl JIHK Moxer ObiTh mnepeBeneHa B 20-



OYKBEHHYIO 3alHMChb aMHHOKHCIOT OenkoB. llepBoe rumorermueckoe 0OObSICHEHHUE
MEXaHW3Ma TaKoro TIepeBoja Jal U3BeCTHHIM (usuk-reoperuk [. [a-mos,
IPEIONI0KUB, YTO JUIsl KOAUPOBAHUS OJHON aMUHOKHCIIOTBHI TpeOyeTcs cOoYeTaHHe
u3 tpex HykineorunoB JHK. Cnoycts cempb et ero rumnore3a Obuia Osectsiie
MOJTBEPK/IEHA IKCIEPUMEHTAIbHO U TEM CaMbIM OBLT PACKPBIT MEXaHU3M CUHUTKH
TeHEeTUYECKON MH(POPMAIIUU.

[lepexon Ha MOJIEKYJSIPHBIN YPOBEHb HCCIEAOBAHMS BO MHOTOM H3MEHUII
MPEACTABICHUSI O MEXaHW3ME H3MEHUYMBOCTH. COrjacHO IOMUHHUPYIOUIEH TOYKe
3peHUsi, OCHOBHBIM HCTOYHMKOM H3MEHEHHMH U TOCJIEAYIOLIEro OTOOpa SIBISIOTCS
MYTAalM¥, BO3HMKAIOIIME HA MOJIEKYJSIPHO-TEHETHYECKOM YypoBHE. OIHAKO KpoMme
MepeHoca CBOMCTB OT OJHOrO OpraHu3Ma K JpyroMy, CYIIECTBYIOT M Jpyrue
MEXaHU3Mbl W3MEHYHMBOCTH, BAXXKHEHIIMM M3 KOTOPBIX SIBIAIOTCSA ''TEHETHUYECKHE
pekoMmOuHanuu". B oIHMX caydasx, Ha3bIBaeMbIX '"KIIACCUMYECKUMH', OHHU HE
OPUBOJAT K YBEJIUYEHHUIO T'€HETUYECKOM MH(pOpMallUM, YTO HAOJIOJAETCS TJIaBHBIM
o0pa3oM y BBICIIMX OpraHu3MoB. B npyrux, "Hekjnaccuueckux' cCiyyasx
peKoMOMHAIMS COMPOBOXKAAECTCS yBEIMUYEHUEM MH(pOpMalMu reHoma kieTku. Ilpu
3TOM (parMeHTbl XPOMOCOMBI KJIETKH-JAOHOPAa MOTYT BKJIIOUAaTbCA B XPOMOCOMY
KJIETKU-PELUIIMEHTa, & MOTYT OCTaBaTbCA B JATEHTHOM, CKPBITOM, COCTOSIHUH, HO
MO/l BIUSHUEM BHEIIHUX (PAaKTOPOB OHU CTAHOBSITCSI AKTUBHBIMH U MO3TOMY MOTYT
COEIMHUTBCS C KIETKON-PELUITUEHTOM.

HNanbHeillee uccneaoBaHue  "Hekiaccuyeckux'" — (QOpM  TEHETHYECKHUX
pekoMOMHAIMK TMPUBEIO K OTKPBITUIO IEJNOr0 psga MEePEeHOCHUMBIX WU
"MUTpHPYIOIMX" TE€HETUYECKUX OJJIEMEHTOB. BaXHEHIIMMM U3 HHUX SBIIOTCS
ABTOHOMHbIE T'€HETHYECKHE DJIEMEHTHI, Ha3BaHHbIE IUIA3MUIAMHU, KOTOpPbIE CITy>Katr
AKTUBHBIMH TIE€PEHOCUMKAMU TeHeTH4Yeckoil wuHpopmauuu. Ha ocHoBe »TuX
pEe3yJbTAaTOB  HEKOTOPBIMM  YYEHBIMHM  BBICKA3aHO  MPEIIOJIOKEHUE,  4YTO
"Murpupyromue" TeHETHYECKHE JJIEMEHThl BBI3BIBAIOT 00Jiee CYIECTBEHHbBIE
M3MEHEHUS B TEHOMAX KJIETOK, YeM MYTallUH.

Bce 3T0 He MOTJI0 HE MOCTaBUTH BOMPOCA O TOM, pabOTAET JIn €CTECTBEHHBIN
0oTOOp Ha MOJIEKYJIIpHO-TeHeTHUecKoM ypoBHe? [losiBieHue "Teopun HEUTpanabHbBIX
myTanuil" emre Oosibllie 00OCTPUIIO CHUTYAIMIO, MOCKOJBKY OHa JOKa3bIBAET, YTO
M3MEHEeHHUs B QYHKIUAX anmapara, CHHTE3UPYIOMIEro OeJoK, SBISIOTCS Pe3yIbTaTOM
HEUTPAJIbHBIX, CIYYalHBIX MYTAllMi, HE OKa3bIBAIOLUIMX BIUSHHSA Ha 3BOJIOLHIO.
XOTSl TakOW BBIBOJ M HE SABJIAETCS OOILIEMPU3HAHHBIM, HO XOPOILIO M3BECTHO, YTO
JCHCTBIE €CTECTBEHHOrO0 OTOOpa MPOSABISAETCS Ha YpPOBHE (DEHOTHIA, T.€. KUBOTO,
LEJIOCTHOTO OpraHu3Ma, a A3TO CBA3aHO YK€ ¢ Oojiee BBICOKMM YPOBHEM
UCCIICJOBAHMUSL.

10.2. OHTOIrEHETUYECKWU YPOBEHbD KMBbIX CUCTEM

B HaCTOoAmICC BpCMA CUHHUTAKOT, YTO OHTOI€HETUYECKUM YPOBCHb
OXBAaThbIBACT BCC OTACIIBHBIC OAHOKIICTOYHBIC 1 MHOI'OKJICTOYHBIC KHUBBLIC
OpTraHU3MbI, d PAHBTC HallC BCCTIO €Iro paCcCMaTprBaJIN KaK BKJIIO‘-IaIOI]_II/II\/'I




TOJBbKO MHOT'OKJICTOYHBIC OPTaHHU3MBEI.

Cam TepMuH "OHTOreHe3" BBEJI B HAyKy HM3BECTHBIM HEMELKUN Ouojor .
['ekkenb, aBTOp 3HAMEHUTOr0 OHWOTEHETHYECKOIl 3aKOHAa, COTJaCHO KOTOPOMY
OHTOTr€HE3 B KpaTKo GopMe MOBTOpsIET PuiioreHe3. ITO 03HAYAET, YTO OTICIbHBIN
OpraHu3M B CBOEM HHAMBUAYAJbHOM pPa3BUTHUU B COKpPAIIEHHOW (hOpMe MOBTOPSET
HCTOPHIO pOJa.

[TockONBPKY MHWHHUMAJIBHOW CaMOCTOSITEJIBHOM JKUBOW CHUCTEMOW MOKHO
CUMTATh KIIETKY, IIOCTOJIbKY M3yYEHHE OHTOT€HETHYECKOrO YPOBHS CIIEAYET HAYATh
MMEHHO C KJIETKU. B 3aBUCHMMOCTH OT XapakTepa CTPYKTYpbl U (HyHKIIMOHUPOBAHHUS
BCE KJIETKA MOYKHO pPa3JeJInTh Ha J1Ba KJlacca:

* IPOKAPHUOTHI - KJIIETKH, JTUIIEHHBIE SIED;

* JYKapHUOTHI, MOSBUBLINECS MTO3AHEE, - KIETKH, COAEpKAIIUE Aapa.

[Ipu 6osee riryOOKOM HCCIIEIOBAHMM OKa3aJloCh, YTO 3TH JBa KJlacca KIETOK
00JIaJal0T CYHIECTBEHHBIMH PA3IUUYUSIMH B CTPYKType U (PYHKIIMOHHUPOBAHUU
T€HETUYECKOr0 armapara, CTPOE€HUU KIETOYHBIX CTEHOK U MEMOpaHHBIX CHUCTEM,
XapakTepe MEXaHU3MOB CUHTE3a OEJIKOB U T. TI.

COOTBETCTBEHHO TOMY, M3 KakKHX KJIETOK ITOCTPOEHBI >KMBBIE CHCTEMBI, UX
MOKHO Pa3JeUTh Ha JIBe OOLIMpPHBIE TPYIIbBI WIM JBa *KUBbIX HapcTBa. K nepomy
IIPUHAJIEKAT MHOTOYMCIIEHHBIE BUIbl TAaKMX OJHOKJIETOYHBIX OPraHU3MOB, Kak
OaxkTepuu, CUHE-3eJIEHbIe BOJIOPOCIH, TPUObI U Ap. Bce ocTabHbIE OJHOKIETOUHBIE,
a TeM 0oJiee MHOTOKJIETOYHbIE OPTaHU3Mbl, HAYMHAS OT HU3IIKUX U KOHYas BHICIINMH,
MIOCTPOEHBI U3 MO3/[HEE BO3ZHUKIIHUX SYKAPHUOTHBIX KIETOK. DTy KIaCCU(PUKALHUIO
MPUILIOCH, OJHAKO, MEPECMOTPETh IOCJIE OTKPHITUS apxebakTepuil, 0COOEHHOCTH
KOTOPBIX COCTOUT B TOM, YTO MX KJIETKH B YEM-TO CXOJHBI, C OJHOW CTOPOHBI, C
IPOKapuoTaMHu, a C IPyrod - ¢ 3ykapuoramu. Ha 3TOM OCHOBaHMM B HACTOsILEE
BpEMsI pa3IMYAlOT TPU THUIIA OHTOTEHETHMYECKOIO YPOBHS OPraHMU3aALHM KUBBIX
CUCTEM, KOTOpbIE MpPEACTABISAIOT COOOM TpU JIMHUU DPA3BUTUS KUBOro Mmupa: 1)
NPOKApUOTHI, UK DyOaKTepun;2) 3yKapuoThl U 3) apxeOaKTepHil.

[To-BunMoMy, BCE TH TPU JIMHHUM PA3BUTHA UCXOIAT U3 €AWHOW IEPBUYHOU
MHUHUMAJIBHOM KMBOW CHUCTE€MBI, KOTOPYK) MOXHO Ha3blBaTb MPOTOKJIETKOM.
[Ipeanonarator, 4To OHa 00Jiajana BCEMU OCHOBHBIMM CBOMCTBAMM, XapaKTEPHBIMU
JUTSL 5KMBBIX Opranu3mMoB. K HUM OTHOCST, IPEk/€e BCEro, CIOCOOHOCTh K OOMEHY C
OKpY>Karolllel cpeodl - MpU3HAK, MPUCYUIUH BCEM OTKPBITBIM cuctemaM. C Hero
HETMOCPEACTBEHHO CBs3aHA CIIOCOOHOCTh MPOTOKJIETKH K METadoJu3My, T.€.
OCYLIECTBJICHUIO OHMOXMMHMUYECKHX PEaKLMid, COMPOBOXKIAIOIIUXCS YCBOCHHUEM
HEOOXOAUMBIX [JIsi POCTa KJIETKM BEIIECTB M YAAJIEHWEM MCIOJb30BAHHBIX
NPOAYKTOB peakiuil. [lanpHeiee (QyHKIMOHUPOBAHUE U PA3BUTHE KIETKH
IpeanojaraeT Takke HaAIMYME y Hee CIOCOOHOCTH K ACJNEHHUIO U OTHOYKOoBaHMIO. K
3TUM MPU3HAKaM MHOTHE UCCIEN0BATENH T00ABISAIOT TOMOJIHUTEIbHBIE CBOMCTBA, HO
BCE YYEHbIE [MPHU3HAIOT, YTO TPOTOKJIETKA OTHIOAb He Oblla Kakoi-To
OECCTpPYKTYpHOI Maccoil, a MpeAcTaBisia cO00M JOCTaTOYHO OPraHU30BAHHYIO
LEITOCTHOCTh, KOTOPYIO MOXHO OXapaKTepHU30BaTh KaK IMEPBUYHYIO )KUBYIO CUCTEMY.
IIpenmonararor Takke, 4TO NPOTOKIETKA II0 BAXKHEUIIMM CBOUM CTPYKTYpPHO-
(GYHKIIMOHANIBHBIM CBOMCTBAM HE Oblja MOJA00HA COBPEMEHHBIM OJHOKIETOYHBIM



MpoKaproTaM, a o0Jiajgana HEKOTOPbIMU NpPHU3HAKAMH, AHAJIOTMYHBIMU CBOMCTBAM
SYKapUOTHBIX KJIETOK.

Ilo Bompocy MpPOUCXOXKACHUS OSYKAPUOTHBIX KIETOK CYIIECTBYIOT JIBE
OCHOBHbIE€ THUIMOTE3bl. CTOPOHHHKM ayTOT€HHOM TMIOTE3bl CYUTAIOT, YTO TaKHe
KJIETKA MOTJIM BO3HUKHYTh TyTeM auddepeHruanui u yCIOKHEHUS Ciabo
CTPYKTYPUPOBAHHBIX  KJIETOUHBIX  OOpa3oBaHM, MOJOOHBIX  IMPOKAPUOTaM.
3alUTHUKU JIpYyTrOM, CUMOMOTHUYECKOM, THMOTE3bl IMOJIaraloT, 4YTO JYKapUOTHBIE
KJIETKH 00pa30BaJIMCh IyTEM CUMOM03a HECKOJBKUX MPOKAPUOTHBIX KIETOK, TEHOMBI
KOTOPBIX BHEAPWUIIUCh B KIETKYy-XO35MHA, IPUYEM, [0 OJHOM BEPCHHM, OHHU
CIIOCOOCTBOBAJIM TTOCTENIEHHOMY IPEBPAILICHUIO TIOCIEIHEN B 3YKAPUOTHYIO KIIETKY,
a 1o Ipyroil - oHa y»e o0Jjafaia HEeKOTOPbIMU CBOMCTBAMHU 3yKapHOTOB.

CTpyKTypHBId NOAXOJX K aHAIW3y NEPBUYHBIX JKUBBIX CHUCTEM Ha
OHTOICHETUYECKOM YPOBHE, O KOTOPOM IUIa pedb BBIE, HYXIACTCI B
JOTIOJTHUTEIHHOM OCBEIICHUH (GYHKIIMOHATBHBIX 0coOeHHOCTEeM 170'¢
KU3HEeAesTenbHOCTH #  oOmeHa BemiectB. Cpeam HUX 0co00r0o BHHUMaHUS
3acIy’KMBaeT HCCeoBaHUME TPOQUUYECKUX, WM MHUIIEBBIX, MNOTpeOHOCTEN
opraHu3MoB. J[Ji1 3Toro He0OX0UMO MPOCIETUTh B3AMMOOTHOILICHHSI OPTaHU3MOB C
OKpYXarIel Cpeoi B paMKax COOTBETCTBYIOIIEH IKOJIOTMYECKON cucTeMbl. MiMen"
HO I[I0O3TOMY M3yYE€HHE CTPYKTYphl M OCHOBHBIX THUIIOB IHTAaHHS YK€ JaBHO
NPUBJIEKAIO BHUMAHHUE yueHbIX. OHU BBIICIWIN, MPEXKIE BCErO, JIBa TJIABHBIX TUIA
NUTaHUS.

K MukoTrpodHOMY THITy OTHOCHIMCH OpPraHHU3MbI, KOTOpBIE HE
HYXKJaJTUCh B OpPraHMYECKOW NHINE M MOIJIM JKUTh JHOO 3a CcYer
ACCUMWJISIIUU YTIEKUCIOTHI (OakTepun), 1ubo porocuHTesa (pacTeHust).
Ko BTrOpoMy, rereporpodHOMY, THUIy MPUHAMICKAIA BCE OPraHU3MBI,
KOTOpBIE HE MOTJIM KUTh 0€3 OpraHu4eCcKOr MUIIIH.

[To BompoCy O TOM, KaKoi THI MUTaHHUSA BO3HUK BHAYajle CTAHOBIICHUS KUBBIX
cucTeM, MHeHHUs pacxondrcs. OOHUM ydeHble HEe 0e3 OCHOBAHMS MOJAararoT, YTO
CHayajga TOSBUJICS AaBTOTPO(HBINA THII, TOCKOJbKY CIOXXKHBIE OpraHuYecKue
BEIIECTBA, HEOOXOAUMBIE [T T€TEPOTPO(PHOro MUTAHUS, MOTIIM 00pa30BaThCS JIHILb
MOCJIE TOTO, KakK aBTOTPO(PHBIE OpPraHU3Mbl CO3LAIHM ISl 3TOr0 HEOOXOIUMBIE
ycioBus. [lpyrue uccieaoBareian CUMTaloT, YTO TeTepOTpOhHOE MUTAHHE TOSIBUIOCH
panble aBToTpodHOrO0. Takoro AOMyIIeHUs, B YaCTHOCTH, IPUJIEP)KUBAETCS B CBOEH
TUIOTE3e TMpPOUCXOokaeHus xu3Hu AWM. OmapuH, mojaras, 4To Y»Xe NEPBHYHBIHN
"OynboH", B KOTOPOM 3apOJJIACh KU3Hb, COJECP)KAI OPTaHUICCKHUE COCTMHECHUS KaK
OUTATENbHYIO0 Cpeay Ui JalbHENHIIero pa3BUTHS.

IlepBoHavyasnibHasgs mnpocTasl KiacCU(PUKAIUs OCHOBHBIX THIIOB IUTaHUS U
COOTBETCTBEHHO OPraHM3MOB Ha aBTOTPOo(OB U TUNEPTPOoPOB B JanbHEHIIEM
MOJIBEpPIylaCh M3MEHEHUSM W yYTOYHEHHSAM, B KOTOPBIX BBISBISUIUCH TaKUE Ba)KHbIC
(akTOphl, KaK CIIOCOOHOCTh OpPraHW3MOB CHUHTE3UPOBATh HEOOXOAMMBIE BEILECTBA
IUTsl pocTa (BUTaMHUHBI, TOPMOHBI M cnienupuyeckue pepMeHTsl), 00ecrneunBarhb, ceOs
SHEPrUel, UCTOYHUKAMU MOJy4YEeHHs YIJIepoa, a30Ta!l U BOJOpOAa; 3aBUCUMOCTb OT
AKOJIOTMYECKOM cpelbl U T.N. TakuM 00pa3oM, CI0KHbIN U nuddepeHIpoBaHHbIN



XapakTep  TpoPUUEeCKUX  MOTPEOHOCTEH  OpPraHu3MOB  CBUAETEIBCTBYET O
HEO0OXOIMMOCTH LEIOCTHOT0, CHCTEMHOTO MOAX0/1a K U3yUEHHUIO KUBBIX CUCTEM U Ha
OHTOI'€HETUYECKOM YPOBHE.

Takasi IETOCTHOCTh, B3aMMOCBSI3b U B3aWMOJICHCTBUE BBICTYIIAIOT
B o0meit QgopMe (GyHKIIMOHATHHOW CUCTEMHOCTH, KOTOpas HaXOMIHT
BBIpQKEHHE B  COIJIAaCOBAHHOM  (DYHKIIMOHUPOBAHMHM  Pa3TMYHBIX
KOMITOHEHTOB OJIHOKJICTOUYHBIX U MHOTOKJICTOUHBIX OPTraHHU3MOB.

I[Ipy »>TOM OTHCIBbHBIE KOMIIOHEHTHI COJCHCTBYIOT W  CIIOCOOCTBYIOT
COTIaCOBaHHOMY (DYHKIIMOHHPOBAHHUIO IPYTUX, 0OecreurBasi TEM CaMbIM €JUHCTBO U
LEJIOCTHOCTh B OCYLIECTBICHUMM BCEX IIPOLECCOB JKU3HEAEITEIBHOCTU BCETO
opranusma. IlonoOHas QyHKIMOHAIBHASI CUCTEMHOCTh B crenuduueckux ¢popmax
BBICTYNAET U HA IPYTUX YPOBHAX OPraHU3ALMH )KUBBIX OPraHU3MOB.

10.3. YPOBHM OPTAHM3ALIMU XHUBBIX CUCTEM

OHTOreHeTUYECKUl ypOBEHb OpraHM3alllM, Kak Mbl BUJIENH, OTHOCUTCA K
OT/ACJIbHBIM KUBBIM OpraHuM3MaM - OJHOKIETOYHBIM M MHOTOKIETOYHBIM. Ero
HA3bIBAIOT TAaKX€ OPraHM3MEHHBIM YPOBHEM, MOCKOJBKY MPH 3TOM pE€Yb HUIET O
CTpyKType U (QYHKIUSX OTACIBHOTO oOpraHm3ma 0e3 yuera ero cBsized u
B3aUMOJICUCTBUI C JAPYTMMH OpraHu3MaMu. [IOCKONbKY MHUHUMAaIbHOM KUBOU
CUCTEMOI CIIyKUT KJIETKa, MOCTOJbKY Ha 3TOM YPOBHE YJIENSAETCS TaKoe OOJbIIOEe
BHUMAaHHE aHAJIU3y CTPYKTYpPhl M (PYHKIIMOHHPOBAHUSA PA3IUYHBIX KICTOYHBIX
00pa3oBaHMIA.

[TonmynAMOHHBI YPOBEHb HAUMHAECTCA C U3YUYECHUS B3AaUMOCBSI3U U
B3aMMOJICUCTBUSL MEXJIYy COBOKYIMHOCTSAMH OCOOCH. OHOTO BHUA,
KOTOPBIE UMEIOT €IMHBIM TeHO(MOH U 3aHUMAIOT €IMHYI0 TEPPUTOPHIO.
Takue COBOKYNHOCTH, WM, CKOpPEE, CHUCTEMbI >XUBBIX OpPraHU3MOB
COCTAaBJISIOT ONPEAECIEHHYIO MOIYJISIIHIO. OueBugHoO, qTOo
MOMYJISIIUOHHBIM YPOBEHb BBIXOJIUT 3a pPaMKa OTIIEJIBHOTO OpraHusMa, a
MIOATOMY €T0 Ha3bIBAIOT HAJIOPTaHU3MEHHBIM YPOBHEM OpraHU3alllH.

[IpuBenenHoe ob1IEe ONMpeeIeHHE MOMYJISIIUN 1aeT BO3MOKHOCTh OTJIUYATh
OpraHU3MEHHBIH yPOBEHb JKMBOTO OT HajopraHusMmenHoro. Cam TepMHH
"momyssauus" ObUT BBEACH OJHHMM M3 OCHOBATeJe TeHEeTUKH - Buibreiabmom
HNorancenom (1857-1927), xoTopblii ¢ €ro MOMOIIbIO O0O3HAYaJl TE€HETHUYECKU
HEOJHOPOJIHYI0 COBOKYITHOCTh OPTaHM3MOB OT OJIHOPOJHOM, KOTOPYIO OH Ha3bIBa
"yucToi TuHuen".

B nanpHeilimeM 3TOT TepMUH U 0003HAYaEMOE UM TOHSATHE MproOpenu Oosee
TIIyOOKUH CMBICI. MHOTHE COBpEMEHHBIE YYCHBIC XapaKTEPU3YIOT MOMYJISIUI0 HE
CTOJIbKO KaK TIPOCTYI0 COBOKYITHOCTh OTJAEIBHBIX OPraHU3MOB, CKOJBKO Kak



LIEJIOCTHYI0 HUX CHUCTEMY, B KOTOPOM OHHM HENPEPHIBHO B3aUMOIEHCTBYIOT APYT C
JPYTOM | C OKpYyXaroien cpeoi. biaromaps 3ToMmy OHU OKa3bIBAIOTCSI CIIOCOOHBIMU
K TpaHc(opMaLusIM, U3BMEHEHHUIO CBOETO apeaja U, CaMoe INIaBHOE, K Pa3BUTHIO.

[Monynauuu mnpeacTaBisioT coOOW TMEpBbIM HATOPraHU3MEHHBIN YPOBEHb
OpPraHM3allMd KUBBIX CYIIECTB, KOTOPBIM XOTA M TECHO CBfA3aH C HX
OHTOT€HETUYECKUM U MOJIEKYJISIPHBIMU YPOBHSMH, HO KaY€CTBEHHO OTJINYAETCA OT
HUX TI0 XapaKTepy B3auMOJCHCTBHUS COCTABJISIONIMX 3JIEMEHTOB, MO0 B 3TOM
B3aMMOJICCTBMM OHU BBICTYNAIOT KakK LEJIOCTHBIE OONIHOCTH oOpraHu3MoB. [lo
COBPEMEHHBIM IPEACTABICHUAM, HMEHHO IONYJSIUUU CIy’KaT 3JIEMEHTApHBIMHU
€AMHULAMU IBOJIIOLUU.

Btopoii HamoOpraHM3MEHHBIM yPOBEHb OPraHU3ALMU  KUBOTO
COCTAaBIIAIOT PA3JIMYHBIE CHUCTEMBI IIONYJSLUNA, KOTOPHIE HAa3bIBAIOT
OMOLIEHO3aMHU.

Onu gaBisitorcs Oonee OOIMPHBIMA OOBEAMHEHHMSIMU KUBBIX CYILIECTB U B
3HAYUTENIbHO OOJBIIel Mepe 3aBUCAT OT HEOMOJIOTMYECKUX, WIH aOMOTHYECKHUX,
(bakTOpOB pa3BUTHSL.

Tpernii HaZOPraHU3MEHHBIM YPOBEHb OpPraHU3aLUU COACPKUT B
Ka4yecTBE 3JIEMEHTOB pa3Hble OMOLEHO3bI U B elle OoJblIe cTeneHu
XapaKkTEpU3yeTCs 3aBUCUMOCTBIO OT MHOI'OYHCIECHHBIX 3€MHBIX H
a0MOTUYECKUX YCJIOBUH CBOEro CYIIECTBOBaHUA (reorpaduueckux,
KJIMMaTUYECKHUX, THIPOJIOTHYECKUX, aTMOC(HEPHBIX U T. II.).

Jlns ero o6o3naueHusi akagemMuk Bmamumup Hukomaesumu CykadeB (1880-
1967) BBen TepMUH OHUOT'COIICHO3.

YeTBepThIii HAAOPTaHU3MEHHBI YPOBEHb OPraHU3alMd BOZHUKAET
U3 OOBEIWHEHHUS CaMbIX Pa3HOOOpPA3HBIX OMOTEOIEHO30B M TENEPh
00BIYHO Ha3bIBACTCsl OMOChepoil.

Takum o00pa3oM, B (PYHKUMOHUPOBAHMM U PA3BUTHUU KUBOM MPUPOJIBI
O0COOCHHO HarJIAIHO M YOEIUTENbHO BBICTYMAIOT €€ LEIOCTHOCTh U CHUCTEMHOCTb,
KOTOPBIE MPOSABIISIOTCS B CYLICCTBOBAHUU DPA3JIMYHBIX MEPAPXUUYECKUX YPOBHEU €€
opranuzauuu. [Ipm >TOM KaXIbli HOBBIM YpPOBEHb XapaKTEPU3YyEeTCs OCOOBIMU
CBOMCTBAMHU U 3aKOHOMEPHOCTSIMH, HE CBOJMMBIMHU K 3aKOHOMEPHOCTSIM IIPEIKHETO,
HU3LIEr0 YPOBHSL.

ITockonpKy OCHOBY HAIOPraHW3MEHHBIX YPOBHEH OpraHu3alyyd >KUBOIO
COCTABJIAIOT MOMYJISLUH, LIEIECO00PA3HO HECKOJIBKO MOAPOOHEE OCTAHOBUTHCS HA UX
XapaKTEepUCTHUKE.

W3yyennem  momyasuMid U OMOLEHO30B  3aHUMAETCsl  MHTEHCHBHO
pa3BUBAIOIIASACA B IOCJIEIHHUE TOJAbI OTPACiIb OMOJOTMYECKOW HayKH, Ha3blBacMasl
MOMYJISITMOHHON Ononorueid. OfHa U3 OCHOBHBIX MPOOJIEM, KOTOPYIO OHA MpPU3BaHA



pEelInThb, 3aKJIIOYACTCS B YCTAHOBJICHUH MPOCTPAHCTBEHHOM CTPYKTYpPhl U OOBEMOB
nonyysinuid. OnpenenuTh TpaHuIly MEXKy NOMYJIAIUSMUA YpPE3BbIUAMHO TPYIAHO, TaK
KaK B CWJIY NOJABMXHOCTM KOMIIOHEHTOB IMOMYJISIMUU, T. €. COCTaBJISIIOIINX €€
OpraHu3MOB, TPOUCXOIUT HEIMPEPHIBHOE MEpEMEIIMBaHUEe €€ HacelieHus. J[pyras
TPYAHOCTh - B HAJIMYMM BHYTPU MOMyJISUUA pa3IUYHBIX TPYIIHUPOBOK H
CYIIECTBOBAHUY MOMYJISIIMN Pa3HbIX PAHTOB.

B pamMkax momynsiMoHHONW OHMOJIOTMH HCCIEIYIOTCS TAaKXKe BEChbMa Ba)KHBIC
mpoOJeMbl  METa0OIMYECKOTO  B3aUMOACHCTBUS  MEXKAY  MOMYJIANHUSIMH |
OMOIIEHO3aMH, KOTOPBIE OTHOCSTCS MPEXKJIC BCETO K M3YUCHUIO UX TPODUUECKUX, WITH
NUILIEBBIX, CBsI3ei. IMEHHO Ha 3TOM OCHOBE MPOUCXOAUT pa3rpaHUUYEHUE MOMYJISALIHIA
u OuoueHo3oB. OHO COCTOMT B TOM, YTO MONYJSALMH MPEACTABISIOT COOOH
HE3aMKHYTBIEC, OTKPBITHIE META0OTMYECKUE CUCTEMBI, KOTOPHIE MOTYT CyIIECTBOBATh
U Pa3BUBATHCA TOJBKO NMPH B3aUMOJECHUCTBUU C APYTUMHU HOMyJsinusMu. B oTiamume
OT HHUX OHWOIIEHO3bl - OTHOCHUTEJIBHO 3aMKHYThI€ METa0OJUYECKHE CHUCTEMbI, B
KOTOPBIX OOMEH M KPYTrOBOPOT BEUIECTB MOTYT OCYIIECTBISATHCSI MEXY BXOJSIIIMMU
B OumoreHo3 monyisuusamMu. OIHAKO 3Ta 3aMKHYTOCTh MMEET OTPAaHWYCHHBIM H
OTHOCUTENbHBIN!  Xapakrep, XOTs Obl [OTOMY, UYTO pa3Hble OHUOLEHO3BI
B3aUMOJIEUCTBYIOT MEXITY COOOM.

JIist  XapakTepuUCTUKU TPO(PHUUECKOro B3aUMOJCHCTBUS  TMOMYJSIUNA U
OMOIIEHO30B CYIIIECTBEHHOE 3HAYEHUE MMeeT 00Ilee MPaBUI0, COTIACHO KOTOPOMY,
YeM JIJIMHHEE U CJI0’KHEE MHUIIEBbIC CBS3M MEX/Iy OpraHU3MaMH U MOMYJISIIIUSAMH, TEM
Oonee JKM3HECNIOCOOHOW W YCTOWYMBOW SBISETCA JKUBas CHUCTEMa JIFOOOTO
(Hamopranu3aMeHHoro) ypoBHs. OTCiOfla CTaHOBUTCA SICHBIM, UYTO C OMOJIOTMYECKON
TOYKU 3PEHHUS Ha TaKOM YPOBHE pellarollee 3HaueHHE NMpuoOperaeT TpoduuecKuii
XapakTep B3aUMOJICUCTBUS MEXK/Ty COCTABISIOIIMMU KUBYIO CUCTEMY 3JIEMEHTAMMU.

[TockoJsibKy MOMYJISIUMUA, KaK OTMEYAJIOCh BBIILIE, SBISIOTCS 3JIEMEHTApPHBIMU
€AMHUIIAMUA  MHKPOSBOJIIOIMHU, IOCTOJIbKY CTAHOBUTCS HEOOXOJUMBIM TaKXKe
pPacCMOTPETh 3Ty HMX XapaKTEpHYI0 OCOOEHHOCTb, HO Mbl OTJOXHUM OOCYXIEHUE
ATOTO BOMPOCA JI0 OCBEIICHHs OOIIMX MpoOIeM HBOIONUHU. Temnepsh ke mepeneM K
aHanu3y 6uochepHoro ypoBHS OpraHU3aIluu KUBOTO.

OCHOBHBIE MTOHSTUSL Y TEPMUHBI
AMMHOKHUCIIOTBI DyKapHOThl
benok buonienos
Buranuzm Bupyc
I'enernueckas I'enom

nHGopMarms
Knaccuduxanus 2KuBas cTpykrypa
Krnerka MeTaboau3m
MyTrannu MonexkynspHbiit
YPOBEHb
HykJIenHOBBIE KHUCIIOTBI [IpokapuoThI
(AHK, PHK) Penykimonusm
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[Tonymaiite U OTBETHTE

B yem cocTosT xapakTepHble 0COOCHHOCTH OMUCATENbHOM Ononorun?

Kak mpITanuch OOBSCHUTH TPOIECCHl KU3HEACSITEIBHOCTH CTOPOHHUKHU
MEXaHULIN3Ma U PEAyKIIMOHU3MA?

B yem 3akirogaercst ommO0YHOCTh BUTATU3MA B OMOJIOTHU?

Kakyto ponb urpator aMMHOKHCIIOTHI B )KUBOM OpraHu3Me?

Uem oTiiyaeTcss MOJNEKYISIpHAsA CTPYKTYpPa )KUBBIX CUCTEM OT HEKHUBBIX ?

UYT0 HA3BIBAIOT MOJIEKYISIPHON XUPATIBHOCTHIO U KTO OTKPBLI €€?

MO>KHO 7T OTHECTH BHPYCHI K JKUBBIM oprann3mam? OO0CHYHTE CBOM OTBET.

Kakyro pons urparor monexkynsl JJHK B mepenaue HacneaCTBEHHOCTH M Kak
ObLI pacinPpoBaH FreHETUUECKUI KO ?

Kaxoil ypoBeHb OpraHu3alyy )KUBbIX CUCTEM HA3bIBAETCS OHTOT€HETUYECKUM?

YeM OTIMYArOTCS KIETKU-IIPOKAPUOTHI OT 3yKapUOTOB?

Kakune rumnoressl CymecTByOT 0 IPOUCXOKACHUN DyKapUOTOB?

Kakue ocHOBHBIE cTOCOOBI TUTAHUSI CYIIECTBYIOT B )KUBOU mpupoe?

Kakoii ypoBeHb OpraHu3alnvu HA3bIBACTCA IOMYJSALUOHHBIM M Y€M OH
OTJIMYAETCS] OT OHTOIE€HETUYECKOT0?

B ueMm coctout pazHuia Mexly OMOLEHO3aMU U OMOreoIieHO3aMu ?

Kakoe Bo3meiicTBHE CIOKHOCTh TPOPUYECKUX CBsI3el OKa3biBaeT Ha
YCTOMYMBOCTD U KU3HECTIOCOOHOCTD KUBBIX CUCTEM?



I'JTABA 11. KOHUEIILWA bBUOCOEPBI 1 O5KOJIOT' 1A

Crouku 3peHust ypoBHsI OpPraHM3alMd, O KOTOPOM IIa Pedb B MPEAbIIyIIEH
riaBe, 6uocdepa mpenacrapiasier co0oi HanbOosaee OOMMPHOE OOBEIUHEHUE KUBBIX
cymecTtB. llpomomkas JnUMHHIO TPEXKHUX pacCykIACHHH, Ouocepy MOKHO
OTIpEeICNIUTh KaK CUCTEMY OMOT€OLEH30B, WIN KUBBIX coo0IIecTB. BBUuay cioxHocTH
TAKOro OOBEIMHEHUS TMPEACTaBICHUS O Ouochepe MEHSUIUCh U YTOUYHSIIUCH C
pa3BUTHEM HAyK{, HO IVIABHBIM B HUX OCTaBajach HJiesd OOIIMPHOM M ILIEJIOCTHOM
KapTUHBI )KUBOW MPUPOJBI, a TAKXKE B3aMMOJECUCTBUS KUBBIX CUCTEM CO CPEIOU UX
obutanus. IlocmegHue BOMPOCHI  COCTaBISIIOT — COJEPIKAHUE — IKOJIOTMYECKUX
HCCIIETOBAHUM.

11.1. OBOJIIOLIU S ITPEACTABJIEHUI O BUOCDEPE

B OykBanbHOM mepeBoje TepMuH "Ouocdepa" obo3HauaeT chepy KU3HU U B
TaKOM CMBICJIC OH BIIEpBbIE ObLT BBEJCH B HAyKy B 1875 r. aBCTPUNCKUM T'€OJIOTOM U
najgeoHTosiorom IayapaoM 3ioccoM (1831-1914). Onpnako 3am0iro 10 3TOro MO
OPYTMMHM Ha3BaHUSAMH, B YAaCTHOCTH 'TIPOCTPAHCTBO >KU3HMU', "KapTHHA IPUPOJBI
"/'wuBasi obonmouka 3emMian" W T. M., €r0 COJAEPKAHHE PAcCCMATPHUBAIIOCh MHOTUMH
JIPYTUMU €CTECTBOUCIIBITATEIISIMHU.

[lepBoHauanbHO MOJ BCEMH 3THUMH TEPMUHAMHU IMOApa3zyMeBaiach TOJBKO
COBOKYITHOCTb KMBBIX OPraHM3MOB, OOUTAIOIINX HA HAIlllel IUIaHeTe, XOTs WHOTAA U
yKa3pIBalach UX CBA3b C TeorpaduyecKuMu, IeOJOTHYECKUMH W KOCMHYECKUMHU
npoleccaMu, HO IIPU ATOM CKOpee 00pallanoch BHUMAaHHME HA 3aBUCUMOCTBH >KHBOM
MPUPOABl OT CWJI W BEIIECTB HEOPraHW4yeckoil mnpupoabl. Jlaxke aBTOp camoro
tepmMuHa "Omocdepa" 3. 3tocc B cBoei kHure "Jluk 3emun", omyOIMKOBaHHOMN
CIyCTsl TOYTHM TPUILATH JIeT mociie BBeneHus tepmuHa (1909 r.), He 3ameuan
00paTHOTO BO3/IEUCTBUSI OMoCc(hephl U onpenesisl ee Kak "COBOKYIHOCTh OPraHU3MOB,
OrPaHUYECHHYIO B IMPOCTPAHCTBE M BO BPEMEHU U OOUTAIOLIYI0 HAa IOBEPXHOCTH
3emn".

[lepBbIM U3 OMOJIOrOB, KOTOPBIM SICHO YyKa3ajdl Ha OTPOMHYIO POJIb KHUBBIX
Opranu3mMoB B oOpa3oBanuu 3emMHOU kopel, Obu1 XK. b. Jlamapk (1744-1829). On
HOJYEePKHUBAJI, UTO

BCE BEILIECTBA, HAXOSIIMECS HA MOBEPXHOCTH 3€MHOIO IIapa U o0pasyrolue
€ro Kopy, chopMHUpOBaTUCH O1aroaaps AeTeIbHOCTH KUBBIX OPTaHH3MOB.

[TocreneHHO wWAEs O TECHOM B3aWMMOCBSI3M MEKAY >KUBOW W HEXKUBOU
MpUPOSON, 00 0OpaTHOM BO3JEHCTBUM JKUBBIX OPraHU3MOB W WX CHUCTEM Ha
OKpy)Xaromue ux (Qu3nueckue, XUMHYECKHE U Treojorudeckue ¢GakTopbl Bce
HACTOMYMBEE NPOHUKAJIa B CO3HAHME YYEHBIX M HaXOAWIa pealu3alyio B HX
KOHKPETHBIX UCCIEAOBAHUSIX. ITOMY CIIOCOOCTBOBAIN U TIEPEMEHBI, TIPOU3OIICIINE



B OOLIEM MOJXOJ€ €CTECTBOUCIBITATENEH K M3ydyeHHIO npupoabl. OHU Bce Ooblie
yOeXKJaIuch B TOM, 4YTO 00O0COOJIEHHOE HCCIEIOBAHUE SBJICHUH M MPOLIECCOB
OPUPOABI C TO3ULUI OTAEIbHBIX HAYYHBIX JUCLMIUIMH OKa3bIBAECTCS HEAECKBATHBIM.
[loatomy Ha pybOexke XIX-XX BB. B HayKy BC€ IIHpE NPOHUKAIOT UAEH
XOJIMCTUYECKOT O, WU LEIOCTHOTO, OIX0/1a K U3YUEHHIO TPUPOJIbI, KOTOPBIE B HAIIIE
BpeMst C(pOPMHUPOBAIUCH B CUCTEMHBIN METO/1 €€ U3yUEHUSI.

Pe3ynbTarhl TaKOro mojaxo/aa He3aMeJIUTENbHO CKa3aIuCh MPU UCCIEI0BAHUU
o0mmx mpobieM BO3ACHCTBUS OMOTHYECKHX, WM JKHUBBIX, (PAKTOpOB Ha
abuoTuyeckue, Win Guzndeckue, ycnoBus. Tak, okazaaoch, HaIPUMEP, YTO COCTAB
MOPCKOM BOJBI BO MHOI'OM OIIPEAENAETCS AKTHMBHOCTBK) MOPCKHX OpPraHHU3MOB.
Pacrenus, )kxuByIIMEe Ha MECYAHON IMOYBE, 3HAUYUTEIBHO HU3MEHSIOT €€ CTPYKTYpY.
XKuBbie opraHu3Mbl KOHTPOJUPYIOT Jaxe cocTaB Hamed armocdepsl. Ywucio
NOJOOHBIX MPUMEPOB JIETKO YBEIUYUTh, U BCE OHU CBHJIETEIBCTBYIOT O HAJIUYUU
00paTHO CBSA3M MEXKIY KUBOM U HEKUBOW MPUPOJIOHN, B pe3yJIbTaTe KOTOPOU KUBOE
BEILIECTBO B 3HAYMTEIIbHOW Mepe MeHsAeT JuK Hamed 3emiu. Takum oOpazom,
ouocgepy Henb3sl paccMaTpUBaTh B OTPBIBE OT HEKUBOM NMPUPOABI, OT KOTOPOil OHa,
C OJIHOW CTOPOHBI 3aBUCHUT, a C IPYyTOM - cama BO3JEUCTBYeT Ha Hee. [1oaTtoMy nepen
€CTECTBOMCIBITATENIMA BO3HUKAET 3ajlaya - KOHKPETHO MCCIIEI0BaTh, KaKUM
o0pa3oM M B Kakoil Mepe, >KMBOE BEIECTBO BIHUSET Ha (PUIUKO-XUMHUYECKHE U
re0JIOTHYECKHE MPOLECCHI, MPOUCXOIAIINE HA TIOBEPXHOCTU 3EMIIM U B 36MHOM KOpE.
Tonbko MOMOOHBIM MOAXOJ MOXET JAaTh SICHOE M TIYOOKO€ IpeACTaBICHHUE O
koHenuu Ouocheprl. Takyro 3amady Kak pa3 M TOCTaBUI TMepeln coOoi
BBIJTAIOIIMICS pOccHiicKkuil yueHbIit Bnagumup Banosuy Beprazackuit (1863-1945).

11.2. KoHUENIM BEPHAICKOI'O O BUOCDEPE

[leHTpanbHBIM B ATOM KOHIIEMIMU SIBJISETCS MOHATHE O >KUBOM BEILIECTBE,
kotopoe B.U. BepHanckuii onpeaensier Kak COBOKYITHOCTb KMUBBIX OPTaHU3MOB.

Kpowme pacrennit u xuBoTHbIX, B.U. BepHaackuii BKIro4aeT crona
M YEJOBEYECTBO, BJIMSIHUE KOTOPOTO HA TEOXMMHUYECKHE IPOIECCHI
OTJIMYAETCSI OT BO3JICMCTBHS OCTAJbHBIX KUBBIX CYIIECTB, BO-TIEPBBIX,
CBOE€M MHTEHCUBHOCTBHIO, YBEIMYMBAIOLIEHCA C XOAOM T€OJIOTUYECKOIO
BPEMEHH; BO-BTOPBIX, T€M BO3JCHUCTBUEM, KAKOE HEATEIBHOCTH JIFOJECH
OKa3bIBACT Ha OCTAJIbHOE KMBOE BEIICCTBO.

DTO BO3JEHCTBHE CKA3bIBACTCS, MPEXKJIEC BCETO, B CO3JaHNM MHOTOYHCICHHBIX
HOBBIX BHJIOB KYJIbTYPHBIX PACTEHHUM M JOMAlIHUX >XMBOTHBIX. Takue BUJIBI HE
CyIIECTBOBAJIM paHbllle W 0O€3 TMOMOIIM 4YejJoBeka JuOO0 morubarmT, KOO
NpeBpaniaTca B Aukue nopoasl. [loatomy Bepraackuii paccmatpuBaet

r€OXMMHUYECKYIO0 PabOTy KUBOTO BEIIECTBA B HEPA3PHIBHON CBSI3H KUBOTHOTO,
PACTUTENBHOIO LIAPCTBA U KYJBTYPHOI'O YEJIOBEYECTBA KaK padOTy €IMHOTO LEJIO0TO.



[To maenuro B.M. BepHanckoro, B mMpounuioM HE NPUAABAINA 3HAYCHUS JBYM
BaXHBIM (DaKTOpaM, KOTOpbIE XapaKTEpU3yIOT JKHUBbIE Tela W HPOAYKTHl UX
KU3HENEATEIbHOCTH:

* oTkpeiTHiO IlacTepa o mpeobiiagaHuM ONTHUYECKH AKTHUBHBIX COEIHHEHHI,
CBSA3aHHBIX C JUCUMMETPUYHOCTBIO IPOCTPAHCTBEHHON CTPYKTYPBI MOJEKYH, Kak
OTJIMYUTENBHOU OCOOCHHOCTH KUBBIX TE€J, O YEM FOBOPUJIOCH B MPEbIAYIIEH TIIaBe;

* IBHO HEIOOLICHMBAJICS BKJIA]] )KHBBIX OPTaHU3MOB B DJHEPTeTHKY Onochepsl u
UX BIUSIHUE Ha HEXuBbIe Teda. Benp B coctaB 6uochepsl BXOIUT HE TOJIBKO KHBOE
BEIIECTBO, HO M pa3HooOpa3Hble HEXuBbIe Tena, koropsle B.M. Bephanckwii
Ha3bIBAET KOCHBIMH (aTMoc(epa, TOpHbIE MOPOJbl, MUHEPATIBI U T. 1), a TaAKXKE U
OMOKOCHBIE TeJa, 00pa30BaHHbIE M3 PA3HOPOJIHBIX KUBBIX W KOCHBIX Tesl (IIOYBHI,
MIOBEPXHOCTHBIE BOJBI U T. I.). XOTs )KMBOE BELIECTBO 110 OOBEMY U BECY COCTABIISET
HE3HAYUTEIbHYIO YacTh OMOC(epbl, HO OHO UTPAET OCHOBHYIO POJIb B I€OJIOIMYECKUX
npoleccax, CBA3aHHBIX ¢ U3MEHEHHEM OOJIMKa HAIleH TJIaHEeTHI.

ITockonbKy JKMBOE BELIECTBO SIBIIETCS ONPENEISIOIIMM  KOMIIOHEHTOM
Oouocdepbl, MOCTONBKY MOXHO YTBEpXKAaTh, UYTO OHO MOJKET CYIIECTBOBATh H
pa3BUBaThCA TOJBKO B pPaMKax UEJIOCTHOM cucteMbl Ouocdepbl. He cmyuyaiino,
nosromy B.W. Bepnaackuii cunraer, 4ro

YKUBBIE OPraHU3Mbl ABJIAIOTCA (PYHKIMEH OMOcepbl W TECHEUIIUM 00pa3oM
MATEPUAIIBHO U YHEPIETUUECKU C HEU CBA3aHBI, SBJISIFOTCS OTPOMHOM I€0JIOTHYECKOM
CHIION, €€ ONpeAeNsromeii.?

HcxonHol OCHOBOM cyliecTBOBaHUSL Ouochepbl U MPOUCXOIAIIMX B HEH
OMOreOXMMHUYECKUX TPOLECCOB SIBIAETCS ACTPOHOMHUYECKOE IIOJIOKEHUE Hallen
IUTAHETBI U B IIEPBYIO odepeap ee paccrosiHue oT COJIHIIA M HAKIOH 3€MHOM OCH K
SKIIUNTUKE, WIM K IUIOCKOCTH 3€MHOM OpOUThI. OTO NPOCTPAHCTBEHHOE
pacnoJioKeHue 3eMJIM ONPEesieT B OCHOBHOM KJIMMAaT Ha IUIAHETE, a MOCIEAHUN B
CBOI0 OYepenb - >KM3HEHHBIE LUKIBI BCEX CYIIECTBYIOIIMX HAa HEH OPraHU3MOB.
ComnHile sBASETCS OCHOBHBIM HUCTOYHUKOM 3HEPTrUU OMOCPEPHI U PETYISITOPOM BCEX
re0JIOTMYECKNX, XMMUYECKUX U OMOJIOTMYECKHX MPOLIECCOB HA HalIEell IuIaHere. JTy
ee posib 00pa3HO BbIPAa3WJl OJIMH M3 aBTOPOB 3aKOHAa COXPAHEHHs M NpEeBpallleHUs
sHeprun FOmmuyc Maitep (1814-1878), oTMeTUBLIMH, YTO >KU3HB €CTh CO3/aHHE
COJIHEYHOTI 0 JIyya.

Pemaromee oTiiMuMe JKMBOTO BEIIECTBA OT KOCHOTO 3aKJIIOYAETCs B
CJIEIYIOLLEM:

* U3MEHEHMS M TMPOLECChl B XUBOM BEUIECTBE MPOUCXOASIT 3HAYUTEIHHO
ObIcTpee, 4eM B KOCHBIX Tenax. [loaTomMy aist XapakTepUCTUKUA U3MEHEHUH B )KMBOM
BEUIECTBE MCIOJB3YETCS IOHATHE MCTOPUYECKOTO, a B KOCHBIX Telax -
reoJIOTUYeCKOro BpemMeHu. [[i1si cpaBHEHHsSI OTMETHM, YTO CEKyHJa Ie0JIOrMYecKOoro
BPEMEHU COOTBETCTBYET MPUMEPHO CTa ThICSYAM JIET UCTOPUYECKOTO;

* B XOJI€ T€0JOTUYECKOTO BPEMEHH BO3PACTAIOT MOIIb KUBOTO BEIIECTBA U €TI0

2 Bepnaockuii B.M. Hauano u BedHOCTS skH3HU. - M.: Pecrry6muka, 1989. - C.156.



BO3J/ICIICTBHE Ha KOCHOE BellecTBO Omocdeprl. ITO Bo3jAeicTBHE, yKasbiBaeT B.U.
Beprajackuii, mposBiIsieTcs, MPeX e BCero "B HEMPEephIBHOM OMOTeHHOM TOKE aTOMOB
13 )KMBOTO BEILIECTBA B KOCHOE BEIIECTBO OMochephl U 00paTHO";

* TOJIbKO B J>KUBOM BEHIECTBE MPOUCXOISAT KAYeCTBEHHBIC W3MEHECHUS
OpraHu3MOB B XOJE€ T€0JOTHYECKOro BpemeHu. lIpoliecc M MexaHU3MBI 3THUX
U3MEHEHUM BIIEPBbIE HANLIM OOBSICHEHHE B TCOPHHM TPOUCXOXKIACHUS BUIOB IyTEM
ecrtectBeHHOTO 0TOOpa Y. [lapBuna (1859 r.);

* )KMBbIE€ OpPTraHU3Mbl UBMEHSIOTCS B 3aBUCUMOCTU OT U3MEHEHHUSI OKPY KArOIIeh
cpeldbl, aAanTUPYIOTCA K Hel' U, coriacHo Teopuu JlapBrHA, UMEHHO MOCTENEHHOE
HAKOIUICHUE TaKUX U3MEHEHUM CIYKUT MCTOYHUKOM 3Bonouuu. B. Y. Bepranckuu
BBICKA3bIBACT MPEATIOJIOKEHUE, YTO )KMUBOE BEIIECTBO, BO3MOKHO, UMEET U

CBOM Imponeccc HSBOJJIIOLNH, HpOHBJ’ISII-OHIPIfICiI B H3MCHCHHHM C XOJOM
reoJIOTn4YCeCKOro BpeMEHU, BHEC 3aBUCHUMOCTH OT USMCHCHU S Cpe,llbl.3

JI7g moATBEpKAEHUST CBOEHM MBICIIM OH CChUIAETCS HAa HENPEPBIBHBIA POCT
LEHTPAJIbHOW HEPBHOM CUCTEMBI )KMBOTHBIX U €€ 3HaueHue B Ouocdepe, a Takxke Ha
0COOYI0 OpPraHM30BaHHOCTH caMoil Omocdepbl. [lo ero MHEHHIO, B YNPOIIEHHOU
JOCNN 3Ty OPraHM30BAaHHOCTH MOKHO BBIPA3UTh TaK, YTO HU OJHA U3 TOYEK
ouocdepsl "He MoMagaeT B TO ke MECTO, B Ty>Ke TOUKy Ouocdepsl, B KaKoi Korja-
HuOyab Obuia panbime"!. B COBpEMEHHBIX TEPMUHAX OTO SBJICHHE MOXKHO OIHCAThH
KaK "00paTUMOCTh M3MEHEHHUH, KOTOpbIE MPUCYIIH JTOOOMY MPOLECCY SBONIONUH U
pa3BUTHSL.

HermpepbIBHBIN MIPOLIECC IBOJIOLMUH, COMPOBOKAAIOIINNCS MOSBIEHUEM HOBBIX
BUJIOB OPraHU3MOB, OKa3bIBAET BO3/CHCTBUE HA BCIO OMOC(hEpy B LIEJIOM, B TOM YHUCIIE
Y Ha MPUBOJHBIC OMOKOCHBIE TeJa, HAPUMED, TTOYBbI, HA3EMHBIE U MTOA3EMHBIE BOJIBI
U T. . OTO MOATBEPKAAETCSA TEM, YTO MOYBBI U PEKHU JEBOHA COBCEM APYTHUE, YEM
TpeTUYHOW W TeM Oozee Hamed »noxu. Takum o0pa3oMm, 3BOJIOLMS BHUIOB
MOCTENIEHHO PACIIPOCTPAHSACTCS U NIEPEXOIUT Ha BCIO Orocdepy.

[TockosibKy 3BOJIIOIMS W BO3HUKHOBEHHE HOBBIX BHJIOB IMPEANOJIATA0T
CYILIECTBOBAHHE CBOEr0 Hayajia, MOCTOJbKY 3aKOHOMEPHO BO3HHUKAET BOIMPOC: a €CTh
UM Takoe Hayajno y Xu3Hu? Eciam ectb, TO rie ero uckarb - Ha 3emiie WK B
Kocmoce? MoKeT Jii BO3HUKHYTh )KUBOE U3 HEXKUBOTO?

Han stumu BompocaMu Ha MPOTSHKEHUM CTOJIETHM 3alyMBIBAIMCh MHOTHE
PEJIUTHO3HBIE JESTeNd, MPEeICTABUTENN HCKYycCTBa, (uiocodsl u yuenoie. B.M.
BepHanackuii mogpoOHO paccMaTpuBaeT HAuOOJEe HMHTEPECHBIE TOYKU 3pEHUS,
KOTOPBIE BBIJBUTAJIMCh BBIJAIOIMIMMUCA MBICIUTENSIMUA PA3HBIX 30X, U MPUXOAUT K
BBIBO/Y, YTO HUKAKOI'0 YOEIUTEIbHOIO OTBETA HA ATH BOMPOCHI MIOKA HE CYIIECTBYET.
Cam OH Kak y4eHbIl BHa4ayie MPUIEPKUBAIICA SIMIIUPUUYECKOTO MOIX0/Aa K PEUICHUIO
YKa3aHHBIX BOIIPOCOB, KOTrJa YTBEPXKJAJI, YTO MHOTOYHMCIIEHHBIE MOIBITKA
OOHapy>XHUTh B JIPEBHUX T'€OJOTUYECKUX CJIOAX 3€MIIA CJEAbl MPUCYTCTBUS KaKUX-
aM00 MEepexoIHbIX (OpM KU3HM HE YBEHYAIHUCh YycrnexoM. Bo BcikoM ciiydae

3 Bepnaockuii B.HU. brocdepa n Hoochepa. - M.: Hayxka, 1989. - C. 185.
* Bepnaockuti B.H. brnocdepa n Hoochepa. - M.: Hayxka, 1989. - C. 181.



HEKOTOPbIE OCTaHKH >KU3HU ObUIM OOHApy»EHbl AaKe ITOKEMOPHUICKHUX CIOSX,
HacuuTheiBaromux 600 MWUIMOHOB JieT. OTH OTPHULATEIBHBIE PE3YyJbTaThl, IO
MHeHnio B.M. BepHaznckoro, naroT BO3MOKHOCTB BBICKA3aTh IIPEAIIOJIONKEHUE, UTO
KU3Hb KaK MaTepusi U JHEPrus CYyIIECTBYET BO BceneHHON BEYHO M MOITOMY HE
uMeeT cBoero Havajma. Ho Takoe mpeamnosiokeHue ecTb He OoJiplle, YeMm
SMIMpUYEcKoe 00001eH” OCHOBAHHOE Ha TOM, UTO CJIEJIbI )KMBOT'O BEIIECTBA /10 CUX
T. HE OOHAPY’KEHbI B 3eMHBIX CJI0sIX. YTOOBI CTaTh HAYYHOU TUIOTE30M, OHO JOJIKHO
OBITH COTJIACOBAHO C APYTMMHU pe3yibTaTa-" MU HAYYHOTO MTO3HAHMS, B TOM YHCJIE U C
0oJiee MHUPOKUMH KOHIICTIIUSAMHU ecTecTBO3HaHUA U unocoduu. Bo Beskom ciydae
HEJIb3sl HE CUYUTAaThCs C B3MJISIAMHU TEX HATYpalucToB M (PuiocodoB, KOTOpPbHIE
3aIIMINAIA TE3UC O BOBHUKHOBEHUM XMBOW MAaTEpUM U3 HEKHUBOW, a B HACTOSLIEE
BpeMsl JaXe BBIABUTAIOT JOCTaTOYHO OOOCHOBAaHHBIE THIOTE3bI M MOJIEIH
IPOUCXOKICHHUS KU3HMU.

[IpeanonoxkeHusi OTHOCUTENBHO AOMOTEHHOT0, WJIM HEOPraHUYeCcKoro,
IIPOMCXOKJICHUN >KU3HU JCNAINCh HEOJNHOKPATHO €II€ B AHTUYHYKO DJIIOXY,
Hanpumep, ApUCTOTENEM, KOTOPBIA TOIyCKaJl BO3MOKHOCTh BO3SHUKHOBEHHUS MEJIKUX
OpraHU3MOB u3 HEOPraHUYECKOIo BELIECCTBA. C BO3HUKHOBEHUEM
DKCIEPUMEHTAIIBHOTO €CTECTBO3HAHUSA W NOSIBJIEHWEM TAKUX HAyK, KaK TEOJIOTHS,
NAJICOHTOJIOTUSI W OHMOJIOTrHs, Takas TOYKa 3pEHHs MOJBEpriach KPUTHKE Kak He
obocHoBaHHas HMmrupuueckumMu ¢pakrtamu. Eme Bo BTopor mosnouHe XVII B.
IIMPOKOE PACHPOCTPAHEHUE MOJYYWJI NPUHLUIL, MPOBO3IJIAIICHHBIM HW3BECTHBIM
¢opentuiickuM BpauoM u HatypaimuctoM @. Pemu, uyTo Bce XKMBOE BO3HUKAET U3
KUBOTO.  YTBEPXKICHHMIO 3TOr0 IPUHLMIA  CONCHCTBOBAIA  HCCIEAOBAHUSA
3HAMEHUTOr0 aHriauickoro ¢usnosnora Yunbama [apses (1578-1657), xoTopblit
CUMTAJ, YTO BCSKOE JKMUBOTHOE NPOUCXOAUT M3 SAWNA, XOTI OH M JOIyCKal
BO3MOKHOCTh BO3HUKHOBEHHUSI )KU3HU a0MOTEHHBIM ITyTEM.

B panpHelimem, o Mepe NPOHUKHOBEHUS (PU3UKO-XMMHUYECKHUX METO/IOB B
OMOJIOTUYECKHE MCCIIEJOBAaHUSI CHOBA M BCE HACTOMYMBEE CTAJIM BBIIBUTaThCA
TUIOTE3bl 00 aOMOT€HHOM MPOUCXOKIEHUHU >KU3HU. Bblllie Mbl yXe TOBOPHIHA O
XUMHYECKOHN SBOJIIOIMM KaK MPEANOCHUIKE BOSHUKHOBEHUS MPEIOMOTHYECKOM, MIH
npe10uoIOrHYeCcKOi, CTaJuu BO3HUKHOBEHHUS KU3HU. C yKa3aHHBIMHU pe3yJbTaTaMu
He Mor He cuuTarecs B.M. BepHanckuii, 1 mo3TOMY €ro B3IJISABI IO TUM BOIIPOCAM
HE OCTABAINCHh HEM3MEHHBIMU

HO, ONMHPAACh HA MOYBY TOYHO YCTAHOBJIEHHBIX ()aKTOB, OH HE JIOMYyCKaJ HU
00XECTBEHHOT'O BMEIIATENbCTBA, HM 3€MHOTO MPOUCXOXKAEHUS Ku3HU. OH mepeHec
BO3HMKHOBEHHUE >KU3HU 3a MpPElIenbl 3eMJIM, a TAKXKE JOIMyCKal BO3MOXHOCThb €€
HOSIBJIEHUU B OHOC(epe MpH ONpeneIeHHbIX ycIoBusaX. OH nucait:

[Tpuntun Penu... He yka3bpIBaeT Ha HEBO3MOXKHOCTh a0HMoTeHe3a BHE Orocdepbl
WM TIpU YCTAaHOBJICHWM HaIMuus B Owmocdepe (Temepb WM paHblie) (U3UKO-
XUMHUYCCKUX SIBJICHUH, HE MPUHATHIX TPH HAYYHOM OTMPEICICHUU ITOH (POPMBI
OPTaHU30BaHHOCTH 3€MHOM 000I0UKHK®.

S Bepnaockuii B.H. Broreoxumudeckue odepku. - M., 1940. - C. 49.



HecmoTpss Ha HEKOTOpbIE IIPOTHUBOpeuMs, yueHHe BepHaackoro o 6uocdepe
IpeIcTaBiIsieT coOOW HOBBIM KPYMHBIM IIAr B TOHUMAHUM HE TOJBKO JKUBOM
IPUPOJBI, HO U €€ HEpPa3pblBHOW CBI3U C MCTOPUYECKON JEATEIBbHOCTBIO
YeJIOBEYECTBA.

11.3. TIIEPEXO/] OT BUOCDEPBI K HOOCDEPE

[IpeBpaiienrie pazyma W TpyJa YEIOBEUECTBA B TE€OJIOTUYECKYIO CHITY
IJIAHETHOTO MaciTada MPOWCXOAWIO B paMkax Ouocdepsl, COCTaBHOW YaCThIO
KOTOpor OHM sBistOTCS. B.M. BepHanckuii B CBOMX HCCIENOBAHUSX HEW3MEHHO
MOAYEPKUBAJI, KakKOoe€ OTrPOMHOE BO3JCHCTBUE YEJIIOBEUYECTBO OKa3bIBAaET Ha
paclIMpEHUe JKU3HU IYTEM CO3JaHUs HOBBIX KYJIbTYPHBIX BHJOB PACTEHUUA U
KUBOTHBIX. Omnupasich Ha €ro ujaeu O OWOTE€OXMMHUYECKON OCHOBE Omocdepsl,
dpaniysckuii Marematuk u dunocod Dayap Jlepya (1870-1954) Bren B 1927 T.
noHsATHe Hoocepbl, win cdepsl pazyma, sl XapaKTEPUCTUKU COBPEMEHHOMU
reOJIOTUYECKONW CTaauu pa3BuTus Ouocdeppl. Ero mosuiuio pasnensna Takxe
KpynHeumui ¢panity3ckuid reosor u naneonrtosnor [Isep Teitsip ne lapaen (1881-
1955), BnocnenctBum B cBoeM Tpynae "deHomeH denoBeka' ONpeaeTUBIINMA
HOoOc(epy Kak OAHY M3 CTaaui IBOMIONMHN Mupa. [Ipu3HaBas, 4To 3Ta cTamus, KaK
caM 4eNOBEK, SBISETCS  Pe3yJbTaTOM  THICSYENIETHEW HUCTOPUM  PA3BUTHS
OPraHUYeCKOTO MHUpPa, OH CUWTAJ JABMIKYIIEH CHIJIONW SBOJIOLMH IIEJICYCTPEMIICHHOE
co3Hnanue ("oprorenes").

B ommmume or Hero B.M. BepHaackuii paccmaTpuBaeT BO3HUKHOBEHHUE
CO3HAHUS KakK 3aKOHOMEPHBIA pe3yJibTaT 3BOJIOLMH Ouochepbl, HO, OIHAXKIIBI
BO3HUKHYB, OHO 3aT€M HAUYMHAET OKa3bIBaTh BCE BO3pACTAIOLIEe BIUSHHUE Ha
ouocdepy Oiaromaps Tpy0BOI ASATESILHOCTH YEJIOBEKA.

Hoocdepa ectb HOBOe reosiorMyeckoe SIBJICHUE HA Halllel riaHere. B Heit
BIIEPBBIE YEJIOBEK CTAHOBHUTCA KpYIHEWIIEH reonorudyeckoil cuiioi. OH MOXET U
JOJDKEH IepecTpauBaThb CBOMM TPYJIOM U MbICIBIO O0JacTh CBOEHW KHU3HH,
TepeCTpanuBaTh KOPEHHBIM 00Pa30M MO CPABHEHHUIO C TEM, YTO OBLIO paHbIe’,

[lepBoHayasibHblE OPEJICTABICHUS O HAIPABIEHHOCTH 3BOJIOLHUOHHOIO
mpouecca B CTOPOHY BO3HMKHOBEHHS MBICISIIIMX CYLIECTB W IPU3HAHMS
re0JIOTUYECKON POJIM YeJIOBEYECTBA BBICKA3bIBAIMCh MHOTMMHU Y4Y€HbIMU U 10 B..
Bepnanckoro. Taxk, yxe B XVIII B. u3BecTHBIN (PpaHIy3CKUl €CTECTBOUCTIHITATEIh
XK. Broddon Brickazan uaer o LapcTBe ueiaoBeka, kotopas B XIX B. Oblia pa3Buta
ocHoBaresieM coBpemeHHoU reosnoruu JKanom Jlym Araccucom (1807-1873). Xora
9TU WUJIEM W OINHPAJIUCh HA IMPU3HAHHME BCE BO3PACTAIOIICH POJM YEJOBEYECTBA B
U3MEHEHUU JHMKa 3eMJId, HO He ObUIM CBfA3aHbl C IPUHLMIIOM HaNpaBJIE€HHOCTU
ABOJIIOIMH KMBOTO BEUIECTBA OMOCHEPHI.

® Beprnaockuii B.M. Hauano u BeuHocTs sxkusHu. - M. - C. 184,



OTOT TMPUHLUMI B KA4e€CTBE HMIUPHUYECKOr0 OOOOIIEHUS  BBIABUHYI
amepukaHckuil yuenblid JIxxeimc lana (1813- 1895), koTopblid emie A0 MOSIBICHUS
Tpyza Y. JlapBrHA BIIEPBBIE YETKO 3asBUJI, YTO 3BOJIIOLMS KUBOI'O BEIECTBA MIET B
omnpene’leHHOM  HampaBieHUH. OCHOBBIBasiCb Ha  CBOMX  HCCIEIOBaHUSIX
pakooOpa3HbIX U MOJUTIOCKOB, J[. /laHa mpwien k BBIBOIY, UTO Ha MPOTSHKEHUU IO
KpaliHEell Mepe ABYyX MWJUIMApIOB JIET NPOUCXOAWUIN YyCOBEPLUIEHCTBOBAHUE U POCT
LHEHTPAIbHOW HEPBHOM CHCTEMBI KMBOTHBIX, HAUMHAs OT PAKOOOpPa3HBIX M KOHYAS
YeI0BEeKOM. DTOT MpoIecC OH Ha3Baji Iedanu3anuend, Mpu KOTOPOH JOCTUTHYTHIN
YPOBEHb OpPraHHM3alMy HEPBHOW CHUCTEMBI HUKOTJIA HE CHIXKAETCS. XOTS IPH 3TOM
BO3MOKHBI 1 OCTAHOBKH, U CKAYKH, HO HAIIPABJIEHUE 3BOJIIOIMU HE UAET BCHATh. Ero
nocienoBarenb Jle KoHT, OCHOBBIBasiCh Ha MPUHIMUIIE HAIPABICHHOCTU 3BOJIIOLIH,
Ha3BaJjl 3py, CBSI3aHHYIO C MOSBJICHUEM Ha 3eMJie YelloBeKa, MCUX030McKoi. bimxke Kk
HaIleMy BPEMEHH W3BECTHBIN pycckuil reosor Anekceit [lerposuu I[laBnoB (1854--
1929), oueHuBas Ype3BBIUAMHO BO3POCIHIYIO POJIb YEJIOBEUECTBA KaK MOIIHOTO
reoJOru4eckoro (axkropa, B TMOCIEAHHE TOJbI >KM3HM HACTOWYMBO TOBOPHI 00
AHTPOIIOTeHHOM 3pe B 3Bojtonuu Ouocdepbl. [1og00HBIX BHICKAa3bIBAHUI MOKHO
ObLJIO OBl TPUBECTU MHOT'O, HO 332 HEMHOTUMHM UCKIIFOUEHUSIMU OHU OTPaHUYMBAIOTCS
JUIIb KOHCTaTalued pa3pO3HEHHBIX (PAKTOB, HE PACCMATPUBAIOT UX B CUCTEME U HE
Jal0T UM TEOPETUYECKOr0 OOBICHEHUSI.

Konnenuusa BepHaackoro BmepBbl€ IMpHBENIa BCE M3BECTHBIE SMIIMPHUYECKUE
(dakTbl, JaHHBIE U PE3YNbTAThl B €JUHYIO0 LEJIOCTHYIO CHCTEMY 3HaHHS, KOTopas
yOenuTeNnbHO OOBSICHSET, Kakue (aKTOpbl CIOCOOCTBOBAIM MEPEXOAY OT Ouocdepsl k
Hoocepe. OHAa OCHOBBIBAE€TCS Ha MPU3HAHUM pEIIAIOLIEH POJU YeIOBEYECKOU
NEeSATENbHOCTH, TPY/la U MBICIH B 3BOJIIOIMU OMOCPepbl, a yepe3 MOCICAHIOI U B
M3MEHEHUHU MPOUCXOJAIINX Ha 3eMJi€ T€O0JOTrMYeCKUMX MPOLECCOB M JIMKa 3eMJIU B
uesioM. BaxuHo mnomuepkHyTth, uro B.M. BepHaiackuii He OrpaHUYMBacTCs
UCCIICOBAHUEM BIMAHUS TPYAOBOM, NPOM3BOACTBEHHON JEATEIBHOCTH Ha
MpoLecChl, Mpoucxonasiue B Ouochepe M Ha 3€eMHOM MHOBEPXHOCTH. XOPOILIO
CO3HaBas, 4YTO TpYyJ TMpeacTaBiIsieT co0oi 1enecooOpa3Hylo JesTebHOCTD,
OCHOBaHHYIO Ha MBICJIM U BOJIE, OH yKa3bIBaeT, 4To Hoocdepa, win chepa pasyma,
Oyner Bce Oosblie U OOJbLIE OMNPEAENATh HE TOJBKO Mporpecc 00IIecTBa, HO U
HBOJIIOLINIO OHMOCcdepbl B IENIOM, a uepe3 Hee M MPOIECCHl, COBEpUIAIOIIMECS Ha
3emite. HenapoM OH paccMaTprBaeT MbICIb KaK IUNIAHETHOE SIBJICHUE.

OBOMIOIMOHHBIM  TPOIECC TOIy4YaeT o0co00e TeoJOTHYECKOe 3HaueHue
Oylaromapsi TOMy, 4TO OH CO37aJ HOBYIO T'€OJOTUYECKYIO CHIIy - HAYYHYIO MBICIb
COILIMAJILHOTO dYeJOoBeUeCTBa... [loa BIMSHMEM HAay4YHOH MBICTH W YEIOBEYECKOTO
Tpyaa 6uocdepa MepexoauT B HOBOE COCTOSHHUE - B HOOChepy .

Kakum xe oOpa3oM uenoBeyeckas NEATENbHOCTh BIMSET Ha MPOIECCHl B
ouocdepe, kKak OHa CIIOcOOCTBYET ee ABotolun? [louemMy UMEHHO 3Ta JeATeIbHOCTh
MpHIaeT IBOTOLUNHU Ouochepsl HapaBICHHBIN XapakTep?

[Ipexxne Bcero, OTMETHM, YTO OHMOJOTMYECKAsl SBOJIIOIMS MPUCYIIA JIUIIb

" Bepnaockuii B.M. Hay4nast MBICIIb Kak IuiaHeTHoe sBinenne// Hagamo u Beanocts sxmsmm. - C. 131.



KUBOMY BeEIIeCTBY Omocdepsl, T. €. pa3IMYHBIM BHJAM PACTEHUH W KUBOTHBIX H,
pazyMeeTcs, 4YelIOBEKYy B TOM Mepe, B KaKOW OH pa3BUBAICS JO BO3HUKHOBCHUS
IMBWJIM3AallUKM W TpeBpamieHus B Homo sapiens (uemoBeka pasymHoro). B
TanbHEHIIEM OHOoJIOTHYecKass SBOJIONMS 4YeJIOBEKa IEePEXOJUT B  DBOJIOIHIO
COIMAITBHYIO.

DBOJIONHNS KUBOTO BEIECTBa OMOC(EPhl MPUBOIUT K BOBHUKHOBEHUIO HOBBIX
BUJIOB PacCTEHUH W KUBOTHBIX, KOTOPHIC, KaK M OCTaJbHBIC BHUIBI, HEPA3PHIBHO U
HETMPEPHIBHO CBS3aHBI C OKPYXKAIOMEH HMX CPEAOd TPEkKIE BCETO TMUTAHWEM U
JBIXaHUEM KaK HaumboJiee XapakTEepHBIMH IpoIlleccaMu OOMEHa BEIIeCTB. |aKoi
OOMEH TMPUBOAUT K MUTpALUM, ABUKEHUIO aTOMOB OT HBOTO BEIIECTBA K
HEXXHUBOMY, B OCOOCHHOCTH K OHOT€HHOMY, B KOTOPOM JKHUBBIC DJIEMEHTBI
o0BbeIMHEHBI ¢ HEXUBBIMU. Henmb3si Takxke 3a0bIBaTh, YTO BO BPEMS DBOJIOIHH
MOJIEKYJIbI U aTOMBI >KMBOTO BEIIECTBA HE OCTAIOTCS HEM3MEHHBIMHU. A BCE 3TO BO
MHOTOM MEHSET XapaKTep B3aMMOJICHCTBHS KUBOTO BelecTBa OMoc(epbl HE TOJIBKO
C €€ HeXKMBOM YaCThIO, HO M C OCTAIBHBIMH cpepamMu 000JTI0UKH 3eMITH.

B nepuon mepexona ot 6uochepbl Kk Hoocepe Ha CIIEHY BBICTYMAET TAKOU
MOIIHBIA T€OXUMUYECKUN (HaKTOp, KaK MOCTOSHHO YBEIMYMUBAIOUIEECS KOJIMYECTBO
3€JICHOTO JKMBOTO BEIIeCTBA B OnMocdepe, MoydaeMoro MOCPEACTBOM PaCIIpPCHHUS
MOCEBHBIX  IUIOMIAZe ¥  WHTeHCHUUKamuu 3emiedenus. B pesymnbrare
HCKYCCTBEHHOT'O OTOOpA HOBBIX COPTOB PACTEHHUM U MOPOJ KUBOTHBIX 3HAYUTEIHHO
YCKOPSIFOTCSI TIPOIIECCHI ABOTIOINHU, OBICTPEEe BO3HUKAIOT HOBBIC BUIBL. A 3TO B CBOIO
ouepenp B elre O00IbIIei Mepe CrOCOOCTBYET YCKOPEHHUIO MPOIECCOB 0OMEHA MEXKTY
’KUBBIM M KOCHBIM BEILIECTBOM B Ouocdepe.

[To-BuamMMOMY, ITOCTENEHHBIN TIepexo ] K Hoocdepe HavdalICs €Ile COTHU ThICTY
JET Ha3aJ, KOTJa YeJOBEK OBJIJe] OTHEM M CTaJl HM3TOTOBIIATH TEPBBIC, BeChMa
HECOBEPIIICHHBIC €I OPYus IPOU3BOACTBA U OXOTHI. biiarogaps 3ToMy OH MOTYyYHII
OTPOMHOE MPEUMYIIECTBO MEPE] KMUBOTHBIMU, HO C I'€OJIOTMUECKOW TOYKU 3PEHHUS
ropaszno 0Oosee BaKHBIM OBUT JUIMTEIBHBIN MPOIECC MPUPYUYCHUS AUKUX CTaIHBIX
KUBOTHBIX W CO3JIaHWS HOBBIX COPTOB KyJbTYPHBIX pacTeHmil. Kak wu3BecTHO,
UMEHHO 3TOT MPOLECC MOJOXKUI HAdajl0 CKOTOBOJCTBY M 3EMJICACIINIO, KOTOPHIC
UCTOPUYECKH TIPUBEIM K TIEPBOMY HamOoJiee 3HAYUTEIBHOMY pa3/elICHUIO
OOIIIECTBEHHOTO TpyJda M CHCTEMAaTHYECKOMY OOMEHY €ro TPOAYKTaMH MEXIY
pasHbiMu IieMeHamu. B.Y. BepHaackuii yka3piBaer:

UenoBek, 3TUM MyTEM CTAI MEHSTHh OKPYKAOIIMKA €r0 MUP U CO34aBaTh IS
ceOs HOBYIO, HE OBIBIIYI0O HHUKOTJAa Ha IUIaHETe >XUBYI mpupoay. OrpomHoe
3HAUYEHUE HTOTO MPOSBUIIOCH €IIe U B IPYTOM - B TOM, YTO OH M30aBHIICS OT royiofa
HOBBIM MYTEM, JHUIIb B CJIa00 CTENEHU W3BECTHBIM >KMUBOTHBIM - CO3HATEIbHBIM,
TBOPYECKUM OOECIeueHneM OT ToJiofa M, CJIEJAOBATENIbHO, HAIlell BO3MOXHOCTH
HEOrPaHMYEHHOTO IPOSBJIEHHS CBOETO PA3MHOKEHHUS®,

Uro xe kacaercsa O00ppOBI C )KMBOTHBIMH, TO YEJIOBEK OJIep)Kall B HEll modemy
O CYILIECTBY C HM300pPETEHHEM OTHECTPEIbHOIO OpYXKUS M IO3TOMY TeHepb OH

8 Bepmanckuii B.1. buocdepa u moocdepa. C. 193.



JOJDKEH MPEeaNpUHUMATh 0COOble Mepbl, YTOObl HE JOMYCTUTh UCTPEOJEHUS BCEX
IUKUX S>KUBOTHBIX. Emie Oonbline ycuiinsg HEOOXOAWMBI JJi COXpPaHEHUs CaMoii
ouocgepsl B CBSI3U C MHOTOKPATHO BO3POCIIMMH TEXHOTEHHBIMU Harpy3KaMH Ha Hee.
B cBs3u ¢ 3TUM Bo3HUKaeT oO0las JJisl BCEro uejioBeuecTBa riobaiibHas mpoodsiema
COXPAaHEHUS OKPYKAIOLIEW CPEIbl U MIPEXKAE BCETO KUBOU MPUPOBI.

11.4. COBPEMEHHA 51 KOHLIEII{M DKOJIOT U

O mpobiieMax SKOJOTUM TO-HACTOAIIEMY 3aroBopwin B 70-€ TOIBI HAIEro
BEKa, KOIJa HE TOJIbKO CIELHUANIUCThl, HO U PSAAOBBIE TI'PAXKIAHE MOYYBCTBOBAJIH,
KAKyl0 BO3pACTalONIyl0 Yrpo3y HECET HbIHEIIHEMY M OyAyIIMM IOKOJEHUSM
TEXHOTCHHAs LMBWIM3ALMA. 3arps3HeHue atMoc(depsl, OTpaBlICHHE PEK U 03€p,
KHUCIIOTHBIE JIOXU, BCE YBEIMYMBAIOIIMECS OTXOJbI MPOU3BOJICTBA, B OCOOCHHOCTH
UCIIOJIb30BAaHHBIX PaJIMOAKTUBHBIX BEILIECTB U MHOT'O€ APYroe - BCE 3TO HE MOIJIO HE
MOBJIMATH HA POCT MHTEPECA IMPOKHUX CIOEB HACEJIEHUs K Mpobiiemam 3kojioruu. B
CBS3U C 3TUM H3MEHWICA M caM B3IJs Ha mpeaMer s3kosioruu. Cam TepMUH
"sxosiorus” ObLI BBeAeH D). ['eKKeeM CBBIIIIE CTa JIET HA3a1 U KaK CaMOCTOATEIbHAs
Hay4Hasl TUCUMIUIMHA OHa chopmupoBanack eme B 1900 r., TeM He MeHee J0Jroe
BpeMsl OHa OCTaBajach YHUCTO OMOJIOTMYECKOW MUCHUIUIMHON. B Hacrosiee Bpems
DKOJIOTHSI BbIIUIA YK€ U3 O3THUX Y3KHX paMOK M CTaja [0 CyTH Jena
MEXTUCHMIUIMHAPHBIM HAMNpPaBICHUEM HCCIEJOBAaHUM MPOIECCOB, CBS3aHHBIX C
B3anMozeiicTBiuemM 6uochepsl u obmiectBa. Kak yka3piBaeT M3BECTHBIN CIIEIHUATIUCT
no 3tuM Borpocam 0. Oxym, ceityac sxonorust opopmMuiach

B TMPUHIUNHAAIGHO HOBYIO HHTETPUPOBAHHYIO IUCIUILIINHY, CBS3BIBAIOIIYIO
¢usnueckre W OWOJIOTHYECKUE SBICHUS W OOpa3ymoOIIyld0 MOCT  MEXIy

CCTCCTBCHHBIMHU 1 06HIGCTBGHHI>IMI/I HaYKaMI/Ig.

O cBA3M DBKOJOrMH C OOLIECTBEHHBIMM M TyMaHUTapHbIMH HayKaMH
CBUJICTEIILCTBYET IMOSBJICHUE TAKUX €€ Pa3ZesioB, KaK COLMaIbHAas, MEIMUIMHCKas,
UCTOPUYECKAS], STUUECKAS DKOJIOTHH.

bonee nonHoe npeacraBiaeHue 00 HKOJOTMU U €€ 3a7a4axX Mbl MOJYyYUM, €CIIH
OyZeM paccMaTpHUBaTh CTPYKTYPY U AMHAMHKY Pa3IMUHBIX SKOJIOTMUYECKUX CUCTEM, a
TaK)X€ pa3Hble YPOBHU UX OPraHU3aLMU U UEPAPXUU.

DKOJIOTUYECKHE CUCTEMBI U UX CTPYKTypa

K skosornueckum cucteMaM OOBIYHO OTHOCSIT BCE€ )KUBBIE CUCTEMbI BMECTE C
OKpY>KarolIe uX Cpeoi, HaunHasi OT OTAEIbHON MOMYJISINN U KOHYasi Onocdepoil.
Bce oOHM SBISIOTCS  OTKPBITBIMHM  CHUCTEMaMH, KOTOpble OOMEHMBAIOTCS C

® Ooym FO. Dxomorus. - M.: Mup, 1986. - C. 13.



OKpY’Karollle MNPUPOJHOM Cpellod BEIIECTBOM, SHEprueid win uHpopMaiuei.
HauMmenbpmiedk eguHMIEd  3KOJOTHM  SBJISETCS  COBOKYIIHOCTH  OpPraHU3MOB
OTIPE/ICIICHHOTO BUJa, KOTOPBIE B3AMMOJICHCTBYIOT MEXKy CO00i BHYTpH BHUIA, a BU]I
KaK I1eJIOCTHasi CHUCTEMa - C OKpyxarwmehd cpenor. CrienoBaTesbHO, HHU
MOJIEKYJISIPHBIN, HU KJIETOYHbIA, HU OPraHU3MEHHBIA YPOBHU, O KOTOPBIX IIJIa PEYb
BBIIIIE, HE pacCCMaTPUBAIOTCSA B SKOJIOTHH, XOTS U KMBasi MOJIEKYJIa, U KJIETKa, U TEM
0oJjiee OpraHu3M TMPEJCTABISIIOT COOOH OTKPBITBIE CHUCTEMBI, KOTOpPbIE MOTYT
CyIIECTBOBAaTh Oyarojgaps B3aWMOJEHCTBHIO CO cpemoil. Jlaxke oTmenbHBIC
MOMYJISIUN Y YACTOM BHJI€ BBIJICIIUTH TPYAHO, MTOCKOJBKY B €CTECTBEHHOU MPUPOJIE
OHM OOBENUHAIOTCS B Oosiee OOUIMPHBIE COOOIIECTBA KUBBIX CHUCTEM H
B3aMMOJICHCTBYIOT TAK)KE C HEKUBBIMU (PAKTOPAMU CPEIbI.

Ha nonynsiunoHHOM ypoOBHE, KaK MbI BUJIEIH, PA3IMYAl0OT TaKue cOOOIECTBa,
WIK DKOJIOTMYECKUE CHUCTEMbI, KaK OHOIEHO3bI W OHOreOleHO3bl, B KOTOPBIX
cOO0IIECTBA )KUBBIX OPTaHU3MOB UCCJIEAYIOTCSI B TECHOW CBSI3U C HEOPTaHUYECKUMHU
YCJIOBUSIMHM UX CYIIECTBOBAaHUS, HAIIPUMEP, NMOYBOM, MUKPOKIUMATOM, TUIPOJIOTUEH
MECTHOCTH U T. 1. Eme Gosiee KpPyMHBIM CHCTEMHBIM OOBEIMHEHHEM B SKOJOTHUU
curTaeTcsi OMOM, KOTOPBIM BKJIIOYAET B CBOM COCTaB >KMBBIE CHCTEMbl U HEKHUBBIC
(dbakTOopbl Ha OOLIMPHON TEPPUTOPUM, HATIPUMED, JIMCTBEHHBIE MOPObI IEPEBHEB HA
CpenHepyccKkoi Bo3BbIIeHHOCTH. Hakonern, 6mocdepa oxparwiBaer, cormacHo B.U.
BepHanckomMy, Bce ®HBOE, OMOKOCHOE M KOCHOE BEIIECTBO Ha MOBEPXHOCTH HAIlEeH
maHeTbl. M XOTsl OHa B W3BECTHBIX Mpejeniax (PYHKIMOHUPYET aBTOHOMHO, HO B
KOHEYHOM HUTOT€ MOKET CYLIECTBOBATh W Pa3BUBATHCS TOJIBKO 3a CUET JHEPTrUH
ConHua ¥ MOTOMY SIBJISIETCS TAKXKE OTKPBITOM CUCTEMOM, KOTOPYIO B OTJIMYHE OT
JIPYTUX CUCTEM Ha3bIBAIOT FKOC(hEpOil.

B oskonorun HauOonblliee 3HAYEHUE ISl U3YUYEHUS CTPYKTYpPhl €€ CHUCTEM
MpruoOpeTaeT aHAIN3 T€X TPOPHUUECKUX, WU MUIIEBHIX, CBA3EH, KOTOPHIE COCAUHSIOT
pa3JIMYHbIEe NOMYJIALUHU APYT ¢ ApyroM. O HUX KPaTKO TOBOPUJIOCH BBIIIE, HO TEMEPh
Mbl oOpaTuMcs K Oojiee moaApoOHOM Kiaccu(UKauuu, 4TOObI BBISICHUTH MEXaHU3M
dbyHKIIMOHUpPOBaHMS Tpodudeckux cBsizel. Kak wu pasbpine, OyaeM pas3nuyaTrh
aBTOTpO(dHBIE U TeTEPOTPOPHBIE OPraHU3MbI COOTBETCTBEHHO TOMY, MUTAIOTCS JIH
OHU CaMOCTOSTEJIbHO 3a CYeT MpeoOpa30oBaHUsS HEOPTraHUYECKOW IHEPTUM, WIH KE
MOEJAI0T JIPYTHE KUBbIE OpraHu3mbl. [103TOMYy B SKOCHUCTEME MOXKHO BBIACIUTH JBa
YPOBHSI:

* Ha BEpPXHEM, aBTOTPO(PHOM YpPOBHE, KOTOPBIN HA3BIBAIOT TAKKE 3€JIECHBIM
MOSICOM, MBI BCTpPEYaeMCA C PACTEHUSIMH, COAEpXKAIUMHU  XJIOPOPUT U
nepepadaThIBAIOIIMMU COTHEYHYIO SHEPTHUIO U IPOCThIE HEOPraHUYECKHE BEIECTBA B
CJI0’KHBIE OPTaHUYECKHUE COCTUHEHUS;

* Ha HWXKHEM, TeTepOTPO(HOM YpOBHE MPOUCXOAUT MpeoOpa3oBaHUE U
Pa3JI0KEHHUE ITUX OPTAaHUYECKUX COECMHEHHUI B IPOCTHIE.

Takum oOpa3oM, B MexaHU3ME TPOPHUUECKUX CBA3EH MOMKHO BBIJICIUTH
CJIEIYIOLLUE AIEMEHTBI:

* TPOIYICHTHl aBTOTPO(PHBIX OPTaHU3MOB, TJABHBIM 00pPa30M 3EJICHBIX
pacTeHHil, KOTOpbIE MOTYT MPOU3BOAUTH MHUILY W3 MPOCTBIX HEOPraHUYECKHUX
BEILECTB;

* (daroTpodpl, K KOTOPBHIM TpHHAMIEKAT TeTEPOTPOPHBIC KUBOTHBIC,



MATAOLIMECS TPYTUMU KUBBIMA OPTAHU3MAMU, PACTUTEIbHBIMU U )KUBOTHBIMU;

* campoTpo(bl, KOTOpPbIE MOJYYalOT HHEPTUI0 IMYTEM Ppa3NIOKEHUS MEPTBBIX
TKaHEW WUJIM PACTBOPEHHOI'O OPTaHUYECKOIO BEILIECTBA.

B cBa3u ¢ 3TUM reTepoTpodHbIE OpPraHU3Mbl pa3ieisaioT Ha Ouodaros,
MOEIAI0IINX KUBbIE OPTaHU3MBI, U canpo(a-roB, MUTAIOIINUXCS MEPTBBIMH TKAHIMH.

OnHa W3 XapaKTEpHBIX YEpT BCEX 3KOCUCTEM COCTOUT B TOM, YTO B HHX
OPOUCXOJUT TIOCTOSIHHOE B3aMMOJCHCTBUME aBTOTPOPHBIX M TE€TEPOTPODHBIX
IIOJICUCTEM OPraHu3MOB. Takoe B3aUMOJEHUCTBHE NPUBOAUT K KPYTOBOPOTY
BEILIECTBA B IPUPOJE, HECMOTPS HA TO, YTO WMHOTJA OPraHU3Mbl pa3CiICHBl B
npocTtpancTBe. Kak Mbl Bujenu, aBTOTPOQHBIE IMPOLECcChl Hanbojiee MHTEHCUBHO
IIPOTEKAIOT HA 3€JIEHOM SIPYyCE CUCTEMBI, IJI€ PACTEHUSAM JOCTYIIEH COJIHEUYHBINA CBET,
B TO BpeMs KaKk Ha HUKHEM SIpyCe YCHJICHHO MPOTEKAIOT reTepOoTPO(HBIE MPOLIECCHI.
AHanOrMyHBI pa3pblB MEXAY OTUMH IIPOLECCAMH MOXKET NPOUCXOIUTH U BO
BPEMEHH, NPUYEM 3HAYUTEIBHBIA Pa3pblB MEXKIY IPOU3BOJICTBOM OPraHUYECKOTO
BelecTBa aBTOTpodaMu U reTepoTpodamMu MPUBOAUT K €ro HaKomieHHio. MIMeHHO
Omarojaps TakoMy BpPEMEHHOMY pa3pblBy Ha Halled IulaHeTe o0pa3oBaluCh
OTPOMHBIE 3aIachl HCKOIAEMOT0 TOILIUBA.

B3anmonencTBusa MEXAY YaCTSMU U LENBIM B DKOJIOTHYECKUX CUCTEMAaX MOTYT
uccnenoBarbesi AByMst myTsMH. C OJIHOW CTOPOHBI, U3yYEHUEM CBOICTB 4YacTeil U
DKCTPAIOJISILIMEN UX HA CBOMCTBA 11eJIoro. Takoe cBeeHNE CBOMCTB LIEJIOT0 K CyMMe
CBOICTB €ro yacTed MpejcTaBisieT cOOOM TUNUYHBIA Ciiyyail peayKIMOHHM3Ma U
IIOTOMY CTAQJIKUBAETCA C HEMAJIbIMU TPpyAHOCTSAMH. C IpYyroil CTOpPOHBI, MPU3HAHKE
CHEU(PUUYHOCTH CBOMCTB 1IEJIOT0, HECBOJUMOCTH UX K CBOMCTBAM 4acT€ OTKPBIBAET
3HAUUTEIbHBIE MEPCIEKTUBBI AJIsI UCCIENOBAHUS U MOIYYeHUS 3(PPEKTUBHBIX HOBBIX
pe3ynbTaToB. OOBIYHO B KOHKPETHBIX MCCIEAOBAHMSIX CUCTEMHBIM METON M3yYEHHUS
CTAHOBUTCS COBEpIUIEHHO HEOOXOAMMBIM B TEX Cllydasx, KOrJa 4YacTH LEJIOoro
HACTOJIbKO TECHO CBSI3aHBI MEXKAY COOOM, UTO UX TPYAHO OTIAEIMTH APYT OT Apyra u
IIOCPEACTBOM TAaKOr'0 NMpHEMA IMOJIYYNUTh 3HAHUE O CBOMCTBAX CHUCTEMBI B LieaoM. B
IIPOTUBOIIOJIO)KHOCTh 3TOMY CYMMATHMBHBIM METOJ MCIOIB3YETCs TOrAa, Koraa
OTZEJIbHBIE YaCTU COBOKYITHOCTH MOT'YT U3y4aThbCsl OTHOCUTEIBHO HE3aBUCUMO APYT
OT Jpyra W IOSTOMY CBOMCTBA LEJIOIO MOYXHO BBIIBUTh IIYTEM CYMMHUPOBAHUS
CBOMCTB 4aCTEM.

Orcroia CTaHOBHUTCS SICHBIM, YTO KaXKIblii M3 O3TUX METONOB CIELYET
IPUMEHATH HA CBOEM MECTE, B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI UCCIIEIOBAHMUS,
a CIIEIOBATENIbHO, OHM HE MCKIIIOYAIOT, a IMPEANOJIAaraloT U JONOJHIIOT APYr Apyra.
CyMMaTHBHBIH TOJIXOJ YacTO OKa3bIBAETCs 1EJIEeCOOOpa3HbIM MpU MPOBEACHUU
DKCIIEPUMEHTOB C TAKMMH JKOJOTHYECKHUMH COBOKYIIHOCTSIMH, KOTOPBIE HCCIEAYIOT,
HaIlpuMep, BO3JECUCTBHE PA3IMYHBIX BHEUIHUX (PAKTOpoB Ha cucTeMy. CUCTEMHBIM
IIOAXO0J HEPEAKO MCIOJIB3YETCS IPHU IOCTPOCHUU TEOPETUYECKUX MOJEINIEH, KOorja
HEOOXOJUMO BBISICHUTH B3aUMOJICHCTBUE PA3INYHBIX YACTEH 3KOCUCTEMBI.

MopenupoBanue mpencTaBisieT coO0M aOCTpaKTHOE BBIPAKEHUE PEATbHBIX
MIPOLIECCOB, MPOUCXOIAIIUX B MpUpoAe. OHO MOXKET OCYLIECTBISTHCSA B CIOBECHOM
(GopMe ¢ MOMOIIbIO COOTBETCTBYIOUIMX TOHSATUH W BEIUYMH, XapaKTEPU3YIOLIUX
IIOBEJICHUE U pa3BUTHE 3KocucTeM. Hepenko nis 6oiblel SCHOCTH U HaIJIJHOCTH B
ATUX K€ LEJSIX HMCIONb3YITCs Tpaduyeckue Monenu. [I0CKOIbKy Ba)KHOM IIENbIO



MOJCINUPOBAHUA SABJIICTCA IPCACKA3aHUC IIOBCACHHA CHCTECMbI B Pa3JIMYHBIX
YCJIOBHUAX U B pa3HBIC IICPUOABI BPEMCHHU, ITOCTOJIBKY B ITOCJICIHHUC I'OAbI B 3KOJIOT'MU
CTaJIn YaIlic HpI/I6€FaTI) K IIOCTPOCHHIO MATCMATHYCCKHUX MOI[CHGI;'I, HadyuHasA OT
HpOCTCﬁH.IHX, THUIIA TaK HA3bIBACMOI'O0 YCPHOI'O AlllKMKA, U KOHYasd CJ'IO)KHCI\/'IH_II/IMI/I, B
KOTOPBIX YYUYHTBIBACTCA I[eI\/IICTBI/IC OOJBIIOr0 YHCIIa IMCPECMCHHBIX. I[J'I?I HX pacdcTa
HCITIOJIB3YIOTCA MOIIMHBIC KOMIIBIOTCPBI U ApYyTrasA BEIYUCIINTCIbHAA TCXHHUKA.

B3anmoenicTBre SKOCUCTEMBI U OKPYIKAIOIIEN CPEBI

B Ouonormyeckux UCCieIOBaHUSIX, B OCOOCHHOCTH B KJIACCUYECKOW TEOpHUH
HBOJIIOIMH, OOBIYHO JENAETCs YIOp Ha M3YyYeHUE BO3ACHCTBUSA OKPYKAIOUIEH Cpelbl
Ha JKUBBIE OpPraHU3Mbl U HUX CHUCTeMbl. VIMEHHO TMOJ TaKuM YTIJIOM 3pEHUS
paccMaTpUBaeTCs IEUCTBHUE PAa3IMUHBIX (PAKTOPOB HA MX 3BOTIONNI0. OTHAKO )KUBBIE
CUCTEMbI OTHIO/Ib HE SABIISIIOTCS TACCUBHBIMU B ATOM B3auMojeiicTBUU. OHU B CBOIO
ouepeb OKa3bIBalOT MOLTHOE BO3/ICHCTBUE HA OKPYKAIOLIYIO UX CPEY.

B nauGonpIeit cTeneHn Takoe BO3JACHCTBHE MOXKHO IMPOCIICAUTh Ha MPUMEpE
Oonpux 3KocucTeM. MIMeHHO Ha Takoro poja (axThl OMHpPAETCS W3BECTHAS
runore3a ['eu, BeiiBUHYTass B 1970-e rr. ¢usukom u wmzoOperartenem [[xeiimcom
JlaBnokom u MukpoOuonorom JluaH Maprymuc. CBoe Ha3BaHHWE 3Ta THUIOTE3a
noJiyuusia OT JpeBHErpedeckoro cioma 'res", oOo3Havatomiero 3emito. Ona
[peajiaraeT COBEPIICHHO MHOW MOAXOJ], K MpUYMHAM U (HaKTOpaM CTaHOBJICHUS
KU3HM Ha Hallel ruaHeTe. Eciy TpaJAWIIMOHHO AOIYCKAKOT, YTO >KM3Hb Ha 3emile
MOSIBUJIACh TOCJE TOro, KOrja BO3HUKIA CHadaja arMocdepa co 3HAYUTEIbHBIM
collepaHMEeM B HEW KHUCIOpoJa, TO, cOrjlacHo rumnore3e l'eu, oOpazoBaHue
KHUCTIOpOoJia U aTMOCc(eEphl B IIEIOM O0S3aHO BO3ACHCTBUIO TE€X MPOCTEHIINX >KUBBIX
OpraHU3MOB, KOTOpbIC€ B aHA’POOHBIX, T. €. OCCKUCIOPOIHBIX, YCIOBUAX CTaJH
BBIJICNIATh B OKpYXalollee MPOCTPaHCTBO Kuciaopoa. CBoe MpeanoiiokeHUe aBTOPbI
TUIOTE3bl OATBEPAKAAIOT CCBUIKOM Ha TO, YTO Ha OJIM3KUX K 3emJiie muaHeTax Mapce
u Benepe ux arMmocdepa cocToutr cooTBETCTBEHHO Ha 95 u 98% wu3 yriieKucioro
raza, kuciopona xe Mapc comepxur 0,13%, a Ha BeHepe 3aMeueHbl JUIIL €rO
cinensl. [IpumepHO Takas ke KapTWHa HaOmonaiach Obl Ha O€3KW3HEHHOW 3emile.
Koneuno, runore3a ['en Hy)gaeTcs B JaibHEWINX pa3paboOTKe W 0OOCHOBAHHH, HO
OMHpAETCS OHA HAa BaXXKHYIO sI B OOIIEM BHUJE MPU3HABAEMYIO MHOTHMH HJICIO0, YTO
KU3Hb O0O€cTeYrBaeT YCIOBUS JUIsl CBOEro JaJbHEHIIEro CyHIeCTBOBAaHUS M
pa3BUTHs. JTa UIes OTHIOJb HE SBISIETCS YACTBIM YMO3PEHHUEM, a MOJTBEPKAACTCS
MHOTOYHMCJICHHBIMU (DAKTaMU U3 UCTOPUH PA3BUTHUSI OPTAHUIECKOTO MUPA.

@DakThl TaKXK€ CBHUJAETEIbCTBYIOT, YTO IKOCHUCTEMA HE TOJIBKO HCIBITHIBAET
BO3JIECTBUE CO CTOPOHBI OKpYXarOUIEd cpeibl, HO B CBOK OYEpEeIb OKAa3bIBAECT
oOpaTHOE IeliCTBUE Ha HEE U COOTBETCTBYIOLIUM 00pa3oM ee hopMupyer.

[TockonmbKy »3KOCHCTEMA - CHUCTEMa OTKpbITas, OHAa HE MOXKET He
B3aMMOJICHCTBOBATh CO CBOMM OKpPYKEHHEM M TE€M CaMblM HE BIIMATH Ha HETO.
TONBKO MOCTOSIHHOE M HENPEPBIBHOE B3aUMOJICHCTBUE CO CPEAON IMOIIEPKUBAET
KU3HEHHBIE TIPOIIECCHI B JIFOOOI 3KOCUCTEME. B pe3ynbraTe Takoro B3auMoIeCTBUS
OCYULIECTBJISIETCS MIOCTOSTHHBIM OOMEH SHEPTHEl U BEIIECTBOM MEXKAY SKOCUCTEMOU U



Cpelod, 4YTO TMpOSBISAETCA, BO-NEPBBIX, B YCBOEHUU aOUOTUYECKUX, WIH
HEOpPraHMYECKUX, (PaKTOpoB cpenbl (CONHEYHAs SHEPrusi, BOJA, MHUHEpAJIbHbIC
BEIIeCTBA M T. II.), BO-BTOPBIX, OHMOTUYECKUX, WU OPraHUYECKHX, (HaKTOpOB
OCPEJICTBOM T€X TPOPUUYECKUX (MHILEBBIX) CBS3EH, KOTOPHIE CYIIECTBYIOT MEXKIY
pa3HbBIMU JKMBBIMH cUcTeMaMu. DOyHKIMOHUPOBAHUE W 3BOJIOLHS HKOCUCTEM
3aBUCAT HE TOJBKO OT KpPyrOBOpPOTa BEIIECTBA W DSHEPIMM, CYLIECTBYIOLIETO B
npupoae. UTtoObl BBDKUTH, a TeM OoOJiee pPa3BUBATHCS, DKOCHUCTEMBI JOJKHBI
COOTBETCTBYIOIIMM OOpa3oM pEryjJupoBaTh CBOIO JIEATEIBHOCTh M YNPABIATHCA, A
3TO TpedyeT YCTaHOBIEHUS HWH(OPMALMOHHBIX CBA3CH MEXAYy pa3IuuHbIMU
[OJICUCTEMAMHU U JIEMEHTAMU CUCTEMBI.

WNudopmarnus u yrpaBieHne B 9KOCHCTEME

Hapsiny ¢ moTokamMu OJHEPrHM W KpPYrOBOPOTOM BEHIECTBA HKOCHCTEMBI
CBSI3aHBI Tak)Ke MH()OPMALMOHHBIMU CETSIMHU. YTPaBIECHUE U PETYJIMPOBAHHUE B HHUX
OCYIIECTBIISIETCS. C TOMOIIBIO (DU3MUECKUX W XUMHUYECKHX DJJEMEHTOB. Takue
YOPABIIAIONIME CHUCTEMbl MO CBOEMY (DYHKIIMOHAIbHOMY HA3HAYEHHUIO MOXKHO
paccmartpuBaTh Kak KuOepHerndeckue. OJHAKO B OTIMYHE OT HCKYCCTBEHHBIX
CHUCTEM, CO3JaHHBIX YEJIOBEKOM, B MPUPOIHBIX 3KOCHCTEMAX 3JIEMEHTHI YIIPaBJICHUS
paccpeioTOUYEHbl BHYTPU CaMOMl CHCTEMBI M TOITOMY IMPOIIECC PEryJIUpPOBAHUS U
yIpaBJeHHs B HUX IPOUCXOAUT HE U3 BHEIIIHETO CIIENMAIbHOTO OpTraHa yIpaBlieHus,
KaK B TEXHUYECKHX KHOEPHETUYECKUX CHCTEMaX.

CornacHO KHOEpHETHMYECKUM MPUHIUIAM, BCSKUN MpoOLEcC YHpaBlICHUS
CBsA3aH C nMepefgavyel u mnpeoOpa3zoBaHMeM HHPopMauuu. Jas ycTONYMBOTrO
AMHAMHYECKOTO (PYHKIIMOHUPOBAHUS CHUCTEMbl HEOOXOAMMO, BO-TIEPBBIX, HAIUYHUE
NPSIMBIX CUTHAJIOB, HECYIIMX MH(GOPMAIUIO OT YHPABISAIOMIETO K UCIOJHUTEIBHOMY
YCTPOMCTBY, BO-BTOPBIX, OOpaTHBIX CHUTHAJOB, KOTOpbIE  HUHPOPMUPYIOT
YIOPaBISIONIEE yCTPOMCTBO 00 HCMONMHEHMHM KoMaHA. [lodydywB Takue CHUTHAIIBI,
YOPaBISIONIEE YCTPOUCTBO OTIAET KOMAaHIY O KOPPEKTHPOBKE CHCTEMBI, €CIIH €€
[OJIO)KEHUE OTKIIOHSIETCS OT 3aJaHHOTO WJIM YCTaHOBJIEHHOro. VIMEHHO Takum
CIIOCOOOM  OCYIIECTBIISIETCSI aBTOMATHYECKOE pPETYJIMpPOBAaHHE HE TONBKO B
KHUOEPHETUUYECKUX CHUCTEMaX, HO M B JKHUBBIX Opranumsmax. B ¢usuonorum stot
crocod mojajep)kaHus JAMHAMUYECKOro paBHOBecHs Obul  c(OpPMYJIMPOBAH
amepukanckuMm ¢uznonorom Yontepom Kennonom (1871-1945) B Buae npunummna
roMeocTasa, COIJIaCHO KOTOpPOMY BCE€ BaKHEHIIME TMapamMeTpbl OpraHu3Ma
(TemmepaTypa Tena, 4acToTa MyJibCa U JbIXaHHUs, COCTaB KPOBU U KPOBSIHOE JaBJICHUE
U JIp.) MOJACP>KUBAIOTCS HA TOCTOSIHHOM YpOBHE OJiaronapsi oOpaTHBIM CHUTHajam,
MOCTYMAIOUINUM U3 OPTaHOB B TOJIOBHOM MO3T.

Kubepuernka 0000muia 3To MOJOKEHUE B BUAC MPHUHITMIIA 0OpATHOM CBS3H.
HeTpyaHo noHATh, 4TO yKa3aHHbIN OPUHLIUI OOBSCHSET JINIIb IPOLECC JOCTUKECHHUS
U COXpaHEeHHs JUHAMHUYECKOTO PaBHOBECHUS B JIOOOW CHCTEME, HO JJIs TOTO YTOOBI
MOHSTH, KaK MPOUCXOAST JBOJIONUS M Pa3BUTHE CHUCTEM, HEOOXOAMMO NpPU3HATH
BO3HUKHOBEHHE U3MEHEHUI B COCTOSIHUU U CTPYKTYpe CUCTEM. A JJIs 3TOTO CIEIyeT
BBECTH TMPUHLHUII T[OJOXKUTEIBHON OOpaTHOW CBSI3U, COTJIACHO KOTOPOMY



HETIPEPBIBHBIE BO3JIEUCTBHS HA CHCTEMY, MOCTEIIEHHO HAKAIUIMBAsCh, MPHUBOAAT K
pPa3pyLICHUIO MPEXHUX CBA3EHM MEXIy €€ 4acTAMM M BO3HUKHOBEHHIO HOBOHM €€
CTPYKTYDBI.

B skocucremax xuBOM MpUPOABI EUCTBUE ATUX MPUHIIUIIOB MPUOOpETAET
0ojiee CIOXKHBINA XapakTep, MOCKOJbKY, KaK Mbl BUJEIH, PErYJIUPYIOLINE IEHTPHI B
HUX Juddy3Hb, WIK pacnpefesNeHbl BHYTPHU BCEHl CHCTEMbl, a HaJlu4yue
U30BITOYHOCTH, KOTJa OJHAa M Ta e (YHKUUS BBINOJHACTCS HECKOJIbKUMHU
KOMIIOHEHTaMH, O0ecreurnBaeT HEOOXOAUMYIO0 CTaOWIBHOCTH CHCTEMBL. OTa
CTaOMIIbHOCTh 3aBUCUT OT MHOXKECTBAa YCJIOBHMH, HO OIpPEAENSIOUINEe Cpeld HHUX -
CTENEHb CONPOTUBIICHUS BHEIIHEH cpeabl U 3(PPEKTUBHOCTh pabOThl yIPABIISIOLIUX
MEXaHU3MOB camMoil cucrtembl. Jlnsg Oojee KOHKPETHOM  XapaKTEPUCTHKHU
CTaOMIILHOCTU 3KOCHUCTEM OOBIYHO BBOJST IOHSTHE PE3UCTEHTHOW YCTONYHMBOCTH,
KOTOpasi ONpENENIeTcs Kak CIOCOOHOCTh CHCTEMBI CONPOTHUBIATHCS BHEIIHUM
Harpy3kaM M OCTaBaThbCs IPU OTOM yCTOWUMBOM. [loHsATHE ynpyron ycTOMYMBOCTH
XapaKkTepU3yeT  CIIOCOOHOCTb  CHUCTEMBI ~ OBICTPO  BOCCTAHABIMBATH  CBOIO
yCTOMUMBOCTh. [Ipu OJarompusaTHBIX YCIOBHUSIX BHEIIHEH Cpeabpl JKOCHCTEMbI
OOBIYHO MOBBIIIAKOT CBOIO  CONPOTUBISIEMOCTh  YCIOXKHEHMEM  BHYTPEHHEM
CTPYKTYpbl. BHe3anmHble W ciydailHble M3MEHEHHsS BHEIIHEH cpeabl (Hampumep
LITOPMBI) MOTYT PE3KO CHU3UTh YCTOMYHMBOCTH 3KOCUCTEMBI U JAKE Pa3pyLIUTh €€.
Takum oOpa3om, TecHas B3aUMOCBSI3b M B3aUMOJEHUCTBHUE MEXAY JKUBBIMU
OpraHu3MaMM M OKpYy)Karolleld Cpelod MpeACTaBiIsIlOT CcOOO0H  XapaKTEpHYIO
OCOOCHHOCTh BCEX JKOCHUCTEM. XOTS OTACNBHBIM OpraHu3M, OyIAy4dd OTKpPBITOU
CUCTEMOM, TaKKe B3aUMOJIEHUCTBYET C OKPY)KEHHEM, TEM HE MEHEE B3aUMOJECUCTBUE
HKOCUCTEMBI CO cpefioi uMeeT Oosiee 3(h(PEeKTUBHBIN U YyCTOMYMBBIN XapakTep.

DOTa 0COOCHHOCThH TMPOSIBIAECTCS TMPEXKIAE BCErO0 B JOCTUXKEHUM OOJIbIIEH
CTaOMIbHOCTH (PYHKUMOHUPOBAHUS W Pa3BUTUS HKOCHUCTEM B CPAaBHEHHH C
OTJEIbHBIMU OPraHU3MaMU B pe3yJIbTAT€ YCTAHOBJICHUS MH(POPMAIMOHHBIX CBS3EH
MEXKJy OTHEIbHBIMM OPraHM3MaMM B  paMKax CHCTEMBI, BO3HHUKHOBEHHS
MEPAPXUYECKUX OTHOLICHUN MEXAY OTACIbHBIMU €€ II0JCUCTEMaMHU, KOTOpPbIE
IPUBOJAT K YCIOXHEHMIO €€ CTPYKTyphl. B cCBfA3M ¢ 3TUM eme pas3 clenyer
NOIYEPKHYTh, YTO JH00asi SKOCUCTEMA, HAYMHAS OT MOIYJISILUU U KOHYas 3Kochepoil,
NPEICTaBIAIOT CcOo00M HAJAOPraHM3MEHHBIM YPOBEHb OpTraHM3allMd >KUBOTO B
IPUPOJE, KAYECTBEHHO OTIMYAIOLIUKUCA OT OTACIBHOTO opranusMa. VMeHHO B
pe3yibTaTe OOBEAMHEHMS] OTACJIbHBIX OpPraHM3MOB B paMKax IeJoro, uX
B3aMMOJCHCTBHS APYyr C JPYroM SKOCHUCTeMa NPUOOpPETaeT HOBBIC, CHCTEMHBIC
CBOICTBA, KOTOPBIE OTCYTCTBYIOT y OTIAEIBHBIX OpraHu3MOB. COOTBETCTBEHHO 3TOMY
MEHSAIOTCS U Pa3jIM4YHbIE OTHOLIECHUS U CBA3U DKOCUCTEMBI C OKPYKAIOLIEH CPEIOU.
Haun6oiee BaXHBIMU U IO CYLIECTBY PELIAIOIIMMU SIBJISIOTCS SHEPTETUYECKUE CBSI3U.

SHCpFGTI/I"ICCKaﬂ XapaKTCPUCTHKA S9KOCHCTCM

Ecmu mpocnenute mnpouecchl MNpEeBpalllcHWs] W TOJYyYEHUsS SHEPrUU B
JKOCUCTEMAX, TO HENb3s HE IMPUATH K TOMY BBIBOAY, KOTOPBIM Clenal
YIIOMUHABIIMKMCS BbIlIE Maiep, yTBEpPXKIABIIMH, 4YTO JKU3Hb €CTh CO3JIAHUE



COJIHEYHOro Jy4a. JledcTBurenbHO, mayuncras dSHeprus CoJiHIa IOCPEACTBOM
(OTOXMMHUYECKOTO CHHTE3a CHayaja IMpeoOpa3yercss 3€JICHBIMH PACTCHHUSIMH B
OpraHUYECKUE COCIMHEHMS, KOTOpbIE BIIOCJIEACTBUM CIy>Kar [HIIEH I
PACTUTENbHOSIIHBIX JKMBOTHBIX, a MOCJIEIHUE B CBOIO OYEpPEb - MUIIEH I IPYTUX
XKUBOTHBIX. KpoMe Toro, 3a10Jr0 10 3T0Oro OpraHnyecKoe BEIIECTBO, 3aTOTOBICHHOE
Ha MPOTSDKEHUU THICAYENETUN pAacTEHUSIMH, KaK M CaMHU pacTeHHsl, OCOOEHHO
JEPEeBbs, TMOJABEPIJINCh MHOTOYMCICEHHBIM  XHMHYECKHUM  TMPEBPALECHUSAM U
00pa3zoBajii TO MCKOMAEMOE TOIUIMBO, KOTOPOE /10 CHX HOp CIYXHUT BaKHEHIIHNM
HMCTOYHUKOM PHEPIUHU Il 0OIECTBA.

B skocucreMax NPOUCXOJUT MOCTOSIHHOE IpeoOpa3oBaHUE pPACCESIHHON B
MIPOCTPAHCTBE COJTHEYHOW SHEPIHH B 00Jiee KOHLIEHTPUPOBAaHHbIE €€ (POpMbI CHavaa
aBTOTPO(PHBIMU PACTEHHUSAMH, a 3aT€M Te€TePOTPO(HBIMH >KUBOTHBIMU M YEJIOBEKOM.
IIpy 3TOM Ha KaXIOM CTaaAWM MPEBPAILICHHUS DSHEPIMU TNPOUCXOAUT TAKXKE €€
JTUCCUTIALMSA, WIH PACcCEesTHUE, B OKpYXarollee MpOCTPaHCTBO. Il XapaKTepucTUKU
ATUX MPOIECCOB HAM HEOOXOAMMO MPUBJIECYb 3aKOHBI TEPMOJAMHAMUKH, KOTOPHIE MBI
u3ydyaau B INI. 6, HO HMX HEOOXOJMMO KOHKPETH3UPOBAaTh INPUMEHHUTENIBHO K
DKOCUCTEMAM.

3aKOH COXpaHEHUsl SHEPTHH MOJHOCTHIO MPUMEHUM U K 3THM CHCTEMaM, MO0
HUKOTJIa HE HAOJIOJAIMCh CIIydau CO3JaHHs SHEPruu M3 HUYEro. DHEPrus MOKET
JMILb TpPEeBpallaThCs U3 OAHOW (OpMBI B APYryl0, HO OHAa HHUKOTJAa HUKYy/Aa HE
ucye3aer.

Bropoii 3ak0H TepMOAMHAMUKH, KOTOPHIH B (Pu3nUKe 0OBIYHO (POPMYIHUPYIOT C
[IOMOIIBIO TIOHATHUS SHTPOIIHUH, B SKOJOTHH MPEANOYUTAIOT BBIPAXKATH IMOCPENCTBOM
YTBEPXKJICHHUSI O MPeoOpa3oBaHWM KOHIIEHTPUPOBAHHOW DSHEPrUU B PACCESIHHYIO.
IIponiecc KOHUEHTpAaMM PACCESHHOW COJIHEYHOM DJHEPrUU IPOUCXOAMUT, KAK YXKE
TOBOPWJIOCH BBILIE, B Pa3jJUYHBIX JKMBBIX CUCTEMAX W OXBATHIBAET JUIMTEIbHBII
nepuon BpeMmeHHM. [lonydyeHHas KOHUEHTPUPOBAHHAs JHEPrUsi MOXKET ObIThb B
JaNbHEHIIEM HCIOJIb30BaHA B HKOCUCTEMAx B BHJIE€ NUIIM, a B TEXHUKE - KakK
MCKOIlaeMoe TOIUIMBO. B o0oux ciydasx OyaeT MNpOUCXOIuTh MpeoOpa3oBaHUE
KOHLIEHTPUPOBAHHOW YHEPTUH B PACCESHHYIO.

Kakyro 3HEpruro Mo)KHO CUATATh KOHLIEHTPUPOBAHHOW?

C 9KOJIOTMYECKON TOYKM 3pEHMsI, SHEPrusi MO CIOCO0Yy CBOEro
nojsyuyeHus: Oyaer TeMm OoJbllle KOHIEHTPUPOBAHHOW, YeM Jajbllie
OTCTOMT MCTOYHUK €€ IIOJy4YeHHUs, HalpuMep numa, OT Hadaja
MPEBPAILECHHS] PACCESIHHOW COJMHEYHOW SHEPruu, T. €. OT aBTOTPO(HBIX
OpPraHU3MOB, & UMEHHO 3€JICHBIX PACTEHUN U MUKPOOPTraHU3MOB.

B usnueckux TepMuHaX KOHIIEHTPUPOBAHHYIO SHEPTUIO MOXKHO OINPEACIUTD
KaK 00J1aJat0ly0 HU3KOM CTETIEHbIO SHTPOIIUH, T. €. XapaKTEPU3YIOUIYIOCS MEHbILIEH
cTeneHpr0 Oecnopsaka. Benb B pe3ysbrare KOHLEHTPAMM 3HEPIMU IPOUCXOIUT
BbIBEJIcHUE Oecnopsaka M3 CHUCTEMbl BO BHEIIHIOW cpeay. [loatomy ecnu
OecropsI0K B CUCTEME YMEHBIIAETCS, TO BO BHEIIHEHN CpeJie OH YBEJIUYMBAETCS.

B orinune OT KOHLEHTPALMM PACCESHHUE HHEPIUHU COIPOBOXKAAECTCS
BO3pacTaHueM Oecropsijika B cucteme. [10aToMy ecnu cuctema OCTaHeTCs 3aKphITOMH,



TO OHAa OKA&KETCS TMOJHOCTHIO JE30pTaHU30BaHHOM, T. €. MPHUAET B COCTOSHHE
MaKCHUMaJIbHOTO  OECIOps/iKa, COOTBETCTBYIOIIETO YCTAHOBJIECHUIO TEIJIOBOTO
PaBHOBECHS B CUCTEME.

Takum 00pa3oMm, C DJHEPreTUYECKOH TOYKH 3pPEHUS CHCTEMBI MOTYT
OMHCHIBATHCS HE TOJBKO KOJMYECTBEHHO, HO ¥ KA4ECTBEHHO, MPUYEM
BBICOKOKAQYECTBEHHBIMU OYJIyT CUMTAThCs HanbOoJee KOHIEHTPUPOBAHHBIE (HOPMBI
SHEPTUH, KOTOPhIE MOTYT 00Jamarh Oojiee BHICOKMM pabOvMM IMOTCHIHAIOM, T. €.
BO3MOKHOCTBIO ~ TIPOM3BECTH  COOTBETCTBYMOIIyl0 pabory. Tak, Hampumep,
MCKOIIaeMOe TOTUTMBO 00J1alaeT OONBIIMM padOUYMM MOTEHIIMATIOM, YeM pacCesiHHAs
COJIHEYHAsi DHEpPrusi. AHAJOTMUYHO JTOMY JKMBOTHAas THIIA sBIsieTcs OoJee
KaueCTBEHHOW, dYeM pactuTenbHas. OMocpeoBaHHO KavyeCTBO HCIOJIb3YeMOM
JHEPI'UU ONPENEIISIETC XUMUYECKOU CTPYKTYPOU €€ UCTOYHHUKA.

Bce nmnpuBeneHHble  BBIIE  PACCYXXIEHUS  IOKA3bIBAIOT, 4YTO  MPH
HHEPreTUYEeCKOM MOAXO0JIe 3a/laya IKOJIOTUU IO CYTH JieJia CBOJUTCS K M3yYEHHUIO
CBSI3M MEXKIy PACCESTHHBIM COJIHEUHBIM H3JIyUY€HHEM M JKOCHUCTEMaMH, a TaKKe
IpolieccaMy MOCTEA0BATEILHOTO MPEBPAIICHHSI MEHEe KOHIIEHTPUPOBAHHBIX (HOpM
SHEPruu B 00Jiee KOHLIEHTPUPOBAHHbIE.

[TockonpKy MaTepHUaIbHOE MPOU3BOJCTBO OOIIECTBA CYIIECTBEHHBIM 00pazomM
3aBUCUT OT HMCMOJIb30BAHUS YHEPTUHU, MMOCTOJIBKY MPEACTABISIETCS 1ETIECO00Pa3HBIM
IPOBECTH KIIACCU(PHUKAIIMIO HIKOCUCTEM C TOYKHU 3PEHHS NMPUMEHEHUS UX SHEPTUU B
MHTEepecax pa3BUTHs OOIIECTBa M MPEXKJE BCEro €ro MpOM3BOAMTENBHBIX cuil. Ha
ATOW OCHOBE MOKHO BBIJICJIUTH YETHIpE (DyHIaMEHTATBHBIX TUIIA IKOCUCTEM.

1. TlpupoaHble CUCTEMBbI, TOJHOCTHIO 3aBUCSIIHME OT JHEPTUU COJHEYHOTO
U3Ty9eHUsI, KOTOPhIE MOKHO Ha3BaTh cHcTeMaMH, NBkuMbIMU CoitHileM. Hecmotps
Ha TO YTO TAKWE CUCTEMBI HE B COCTOSIHHH IMOAICPKUBATH JOCTATOYHYIO TUIOTHOCTH
HaceJeHUs, OHM TEM HE MEHEe BaXHBI JUIA COXpPaHEHUS HEOOXOIUMBIX
AKOJIOTMYECKUX YyCJIoBUM Ha miaHere. Creayer Takke OTMETUTh, UYTO TaKue
MIPUPOHBIC CUCTEMBI 3aHUMAIOT OIPOMHYIO TIJIOMIAIh Ha 36MHOM MOBEpXHOCTH. Benp
TOJIBKO OJTHU OKeaHbl MOKpbIBatOT 70% 3TOM MOBEPXHOCTH.

2. Ilpupomusie cucrembl, nBwkuMble CONHIIEM, a TakKe MOTydYarolIne
DHEPTUIO W3 JPYTUX MPUPOIHBIX MCTOYHUKOB, K KOTOPBIM OTHOCSATCS MPUOPEKHBIC
Y4acTKH MOPEil M OKEaHOB, OOJIBIIIUE 03€pa, TPOIIUUYECKUE Jieca U HEKOTOPhIEC IPyTrHe
sKocucTeMbl. KpoMe cotHeUHOM dHEpTruu, TaKue CUCTEMbl (DYHKIIMOHUPYIOT U PacTyT
3a CYET DHEPTrUH, HANPUMEP, MOPCKUX TNPHOOEB, TPWIMBOB, TTYOOKOBOIHBIX
TEUEHUH, PEK, TOXKIACH, BETpa U TOMY MTOJOOHBIX UCTOUHUKOB.

3. [lpupoausie cuctembl, ABMKAMBbIE COJNHIIEM U TOMYYalolue YHEPTUI0 OT
UCKOIAaeMoro TtorimBa (HedTh, yrojb, ApeBecMHa U Ap.). Mcropuuecku Takue
CMEIIaHHBIE ECTECTBEHHBIE M HWCKYCCTBEHHBIE SKOCHCTEMBI BIIEPBBIC BO3HHUKIU B
CEJIbCKOM XO3STUCTBE JIJIs1 BO3/ICIBIBAHUS KYJIbTYPHBIX PACTEHUN U YIIYUIICHUS TIOPOJT
JOMAaIIHUX >KUBOTHBIX. CHauana TaMm NPUMEHSJIACh MBIIIEYHAsl CHUJIa YeJloBeKa U
KUBOTHBIX, & BIIOCJCACTBUM W DHEPTUs MAIIWH, PaOOTAIOIIMX HAa HMCKOTAacMOM
TOTLINBE.

4. CoBpeMeHHBbIE HMHAYCTPUATBHO-TOPOJACKHE CHUCTEMbI, HCIOJIb3YIONINE
TJIaBHBIM 00PAa30M 3HEPrUI0 UCKOMAEMbIX TOPIOYUX, IPEUMYIIIECTBEHHO HEPTH, YT,
rasa, a TaKkkKe PaJIMOAKTHBHBIX BEIIECTB JUISA MOJTYYEHUsS aTOMHOW SHeprud. B aTmx



CUCTEMax MPOU3BOJUTCS OCHOBHOE OOraTcTBO CTpaHbl B BHUJE Pa3HOOOPa3HbIX
MIPOMBITIUICHHBIX TOBAPOB, a TAKXKE MEpPepadOTKa MUIIEBBIX MPOAYKTOB ISl ITUTAHUS
OONBIINX MAacC CKOHIIGHTPUPOBAHHOTO B TOpoAaX M WHAYCTPHUAIBHBIX IEHTpax
Hacenenusi.  Celppbe  JJI4  Takol  mepepadOTKM  OHM  MOJYYarT U3
CEJIbCKOXO035ICTBEHHBIX HKOCHUCTEM. DHepreTuveckas 3aBUCUMOCTb
WHYCTpUaIbHBIX 1IeHTpoB 0T CoNHIIAa MUHUMAJIbHA, TaK KaK YHEPrOHOCHUTENId OHU
MOJIYYalOT OT 10OBIBAOIIEH TPOMBIIINIEHHOCTH, @ TPOYKThI MUTAHUS - OT CEJIbCKOTO
XO035MCTBA.

NHTEeHCHUBHBIN POCT MPOMBIIIUICHHOCTH B Pa3BUTHIX CTPaHAX COMPOBOXKIACTCS
BCE  BO3pacTaloOl[UM  MOTPEOJICHMEM  JHEPrUM U OJHOBPEMEHHO  BCE
YBEJIMYMBAIOIIMMUCA ~ OTXOJlaMH  MPOU3BOJCTBA. 3arpsA3HEHUE aTMOC(HEpPHOro
BO3/yXa, OTPABJICHUE BOJIHBIX MCTOYHUKOB, HAKOIUICHHE PAJMOAKTUBHBIX OTXOJOB -
HEU30€KHbIE CIYTHUKA JKM3HM B  KPYMHBIX HHIYCTPUAIBHBIX  IIEHTpAX.
XuuHuveckas dKCIulyaTaluus OBICTPO COKpaIIaroUIMXCsl 3alMacoB  HMCKOMAeMoOro
TOIUIMBA, NOrOHS 3a MPUOBUIBIO JIFOOOW LEHONM M OCOOEHHO 3a CYET HapyLIeHUs
HKOJIOTHYECKOTO OajaHca B OKPYXKAIOIIEH cpelle - BCE 3TO C 0OCO00M OCTpOTOM
BBIJIBUTAET Mepe]l YEIOBEUECTBOM U MPEXKIE BCETro Mepes] MPOMBIIIEHHO Pa3BUTHIMU
CTpaHamMH TJI00aJbHYI 3KOJIOTMYECKYI0 MNpPOOJEMY COXpaHEHHUs IHUHAMHYECKOTO
paBHOBecus Ouochepbl M HOPMAIBLHOTO KH3HeoOecreueHus: mrojed. [lockombky
celyac Halla MUBWIM3ALMA HAXOAUTCS B MpoIecce Mepexoja OT Ouocdepbl K
Hooc(epe, Korja pasyM CTAaHOBUTCS OIpEAEIAIonieil Cuioi 00IIecTBa, TO BIIOJHE
€CTECTBEHHO 3aJyMaThbCs HaJa TJI00AJIbHOM CcTpaTeruel u MepCrHeKTUBAMU
JTaNbHEHIIEro pa3BUTHSI MUpPA. XOTsI CTPOUTH MPOTHO3BI BCET/Ia PUCKOBAHHO, TEM HE
MEHEe OHU HEOOXOAUMBI IJI TOrO, YTOObI HAMETUTh OCHOBHBIE HAIpaBJICHHS, IO
KOTOPBIM C  OMNPENEJICHHOM CTEMEHbID BEPOATHOCTH MOXKHO 3(P(HEKTUBHO
MOJIFOTOBUTHCS K BCTpeue OyayIIero.

Henocrarka B Takux NpOrHo3ax MW CIEHApUsx OyAyllero pa3BUTHUS HE
omymaercs. OQHU U3 HUX MMEIOT ONTUMHUCTUYECKUN XapakTep W JEeNar0T CTaBKY
TJIaBHBIM 00pa30M Ha TO, YTO HOBAsl TEXHOJIOTHS OyJeT MPUHIIMITHAIBHO OTINYATHCS
OT COBPEMEHHOM, CTaHET 0E30TXOHOM, MEHEE YHEPrOeMKON U Oosiee COBEPILIEHHON
Mo JIpyruM mapaMmerpam. [[pyrue cuuTaroT, 4TO MpH YCTAHOBHBIIEHCS TEHACHIIMH
pa3BUTHUS HUKaKasi TEXHOJIOTHUS HE CIAceT OOIIECTBO, €CIIU JIOU OYIyT HEPEPHIBHO
yBEIMUMUBATh  MOTpEOJIeHHe,  MNpEANpPUHUMATETH  JIOOMBAaThCA  MOJYYCHHS
MaKCUMaJIbHOW TPUOBIIN, a TMPOMBIIUICHHO pa3BUTBHIE CTPaHbl HEWU3MEHHO
CTPEMUTHCSI K SKOHOMUYECKOMY POCTY.

Beixoq W3 HaABUTamoIIErocs SKOJIOTMYECKOro KpU3KMCa MHOTHE BHUAST B
paguKaIbHOM M3MEHEHUW CO3HAHUS JIIOJIe, MX HPABCTBEHHOCTH, B OTKa3e OT
B3IJIs/1a HA MPUPOJY KaK OOBEKT O€3lyMHON 3KCIUlyaTauuu ee yenoBekoMm. OmHaKo
OJIHOTO U3MEHEHUS U COBEPILICHCTBOBAHMS B3TJISA0B U HPAaBCTBEHHOCTH JIIOJIEH SIBHO
HEJO0CTATOYHO ISl BBIXOJIa U3 SKOJOTUYECKOTO KPU3HMCA U PEHICHUS SKOJIOTHYECKHUX
npobsieM B OyaymieM. s 3Toro HEoOXOAUMO, MPEkKIE BCETO, YTOOBI OOIIECTBO B
CBOEH 3KOHOMHYECKOM JESITENbHOCTH YUYWUTBHIBAJIO HE TOJBKO HEMOCPEACTBEHHBIE
MaTepuaibHble U TPYJOBbIE PECYpCHI, 3aTpaulBaeMble Ha MPOU3BOJCTBO TOBAPOB U
yCIIyT, HO U TOT BPEJ, KOTOPBI HAHOCUTCS OKPY’KAIOIICH Cpejie B pe3yJbTaTe TaKoro
MPOU3BOJACTBA. Bece mpH3HAIOT, UTO PHIHOYHAS SKOHOMMKA IOKA €IIe HE Hay4HJach



3T0 Jnenarb. OUYEeBUAHO, YTO SKOHOMHUS JHEPrOHOCHUTENEH W JAPYruX OBICTPO
YMEHBIIAIOIIMXCS  3aMacoB  ChIPbsl, CO3JaHUE MAaJIOOTXOJHOM U  0e30TXOAHON
TE€XHOJIOTHH, TIOUCKU U UCIIOJIb30BAaHUE AJIbTEPHATUBHBIX HCTOYHUKOB HEPIUU - BCE
3TO BO MHOTOM CMOXET MOMOYb PEHICHHIO SKOJIOTHYECKON MPOOJIEMBbI, MO KpaiHeu
Mepe, 0CIabUTh €€ OCTPOTY.

B »sT0i1 cBsi3u 3acimykuBaeT 0cOOOTO BHUMAaHUS WHUIMATHBA YYEHBIX H
OOIIIECTBEHHBIX JiesATesel, 00beIMHUBILINXCS B paMKax PuMckoro kiy0a, y4acCTHUKH
KOTOpOro cobpanuck B 1968 r. miis 00Cy)IeHHS aKTyaJIbHBIX TI00AThHBIX TPOOIeM
yenoBeuectBa'. Ilepswiii ke nokman "llpemensl pocrta", npeAcTaBICHHBIN
aMepUKaHCKUMHU y4yeHbIMM JlenHucom u Jlonemnoit Menoyzamu B 1972 r., BbI3BaI
CUJIBHEHIIIUM WIOK CPEAM MHOTHX MOJHMTHYECKUX JEATENCH M MPEACTABUTEIICH
oOmiectBeHHOCTH. OCHOBBIBasiCh Ha  (AaKTUUYECKMX JaHHBIX M TEHICHIMIX
AKOHOMHYECKOTO, TEXHUYECKOTO M COLMAJIBHOTO Pa3BUTHUSA, aBTOPHl MOCTPOWIIU
KOMIIBIOTEPHYIO MOJI€]Ib COBPEMEHHOI'0 OOIIECTBA, B KOTOPOW OBLIM yUTEHBI CBSI3U
MEXIy pPa3IUYHBIMUA MOJCHCTEMaMH OOIIECTBA W BO3JCHCTBHE HAa HUX PA3HBIX
¢akTopoB pocra. OHHM TMOKa3ajld, YTO €ClIU MOTpeOJeHHEe PECypcoB U
IPOMBIIUICEHHBIA POCT BMECTE C YBEJIMYEHUEM UHCIECHHOCTH HaceleHus OyayT
MPOJIOJKATBCS NPEKHUMHM TemIamu, To OyAeT, JOCTUTHYT 'mpenen pocrta', 3a
KOTOPBIM HEM30eXHO TmocieayeT Karactpoda. XOTS MHOTHE CIHEHUATHUCTHI
KPUTUKOBAJIM JOKJIaJ 3a TO, YTO B HEM HE YYMTHIBAIOTCS YCWJIHA OOIIECTBa IO
COBEPILIECHCTBOBAHUIO TEXHOJIOTUH, TOMCKAM HOBBIX UCTOYHUKOB 3HEPTUU U ChIPbS U
T. ., HO BCE€ BBIHYKJIEHBI OBLIM MPHU3HATh, YTO B HEM COACPKUTCS O0OOCHOBaHHAs
TpeBora 3a Oyaylee 4eJI0BEYeCTBa.

Bo BropoMm pnokmame - "UemoBeuecTBO Ha MeEpenyThe', MPEICTABICHHOM
Muxansiom MecapoBuueM u OnyapaoMm llecrenem, mnpeomosieHsl HEKOTOpPHIE
HEJOCTaTK! I[EPBOIO0 M HAMEUYEHBI IEPCIEKTUBBI Pa3BUTHS HE CTOJBKO MHUPOBOIO
COOOIIECTBA, CKOJbKO OTACJIbHBIX €ro pEeruoHoB. TakoW MOAXOJl YYUTHIBAET
KOHKPETHbIE OCOOEHHOCTH M YCJIOBHS POCTa OTJEIbHBIX PETMOHOB MUpPa U MO3TOMY
Jy4dlie NOAXOAMUT JUIA PEHIEHUS SKOJIOTMYECKUX, SHEPreTUYECKUX, CBIPHEBBIX M
IpYruX TJI00ANbHBIX MpobiieM. B mocnenyrommx mokianax oOCyXIamuch Oonee
KOHKPETHBIE MPOOJIEMbI, Kacaroluecsi OTHOUIEHUH CO CIa0O0pa3BUTHIMU CTpPAHAMM,
nepepabOTKH OTXOJO0B, HCIIOJIb30BaHUS SHEPTUH U JPYTHE.

HesitenpHOoCTh PUMCKOTO Kity0a MpHUBJIEKIa BHUMAHUE IIUPOKOM IMyOIMKU K
aKTyaJdbHbIM TJ00AJIBHBIM MPOOJIEMaM COBPEMEHHOCTH, B YAaCTHOCTH, K TaKOM
KU3HEHHOW JUIsI BCEro YeJoBedecTBa MpoOJieMe, KaK COXPaHEHHE OKpPYIKAIOIIEH
MPUPOIHON Cpebl. YUAaCTHUKU KiTy0a HaMETHIIM TakKe BO3MOXHBIEC IMyTH PEIICHUS
npo0sieM, OJHAKO, MOCTABUB MPABHIbHBIA JHArHO3 BO3HUKIIMM TPYIHOCTSM H
00JIE3HSIM COBPEMEHHOI'0 OOILECTBA, OHU Majo IMPEYCHEeNH B TOM, YTOOBl YOEAUTh
OOIIECTBO CJENOBaTh HX COBETaM M MPEANPHUHATH KOHKPETHbIE ACHCTBHUS IO
peanu3aiuy BbIIBUHYTHIX UMHU NIPOTPAMM U PEKOMEHJALIH.

OCHOBHBIC MOHATHS U TCPMUHBI

ABTOTpOdBI buocdepa
buom ["erepoTpodsl




2KuBoe BelecTBo Hoocdepa
HanopranuzmeHHslii [Tpunnun Peau
YPOBEHb
Y CcTOMYUBOCTD DKOoJIOTHYEeCKas
cucTeMa
CtaOMIBHOCTH Dkocdepa
Jluteparypa
OcHOBHAA:

Bepuanckuii B. Y. Hauano u BeunocTs xku3Hu. - M.: PeciyOnuka, 1989.
Onywm 1O. DOkomnorus. - M.: Mup, 1986. T.I, r. 1-2.

JlomonHUTENbHAA:
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Uro Brumrouaet B. Y. Bepranckuii B morsitue 6uochepni?

Kakue anemeHTsl Ha3bIBatOTCSl B OMocdepe OMOTeHHBIMU U KOCHBIMU?

Kaxk ocymiectisiics nepexos ot 6uocdeps! k Hoochepe?

Ilouemy B.M. BepHancknii CpaBHMBAeT ACATEIBHOCTH pa3yMa 4YeEJNOBEKA C
r€0JIOTUYECKOU CHIION?

Uto u3yvaeT 3K0a0rus?

UYTo CiryKUT HAaMMEHBIIEH €IUHUIIEN B DKOJIOTUH?

Pacckaxxute 06 OCHOBHBIX TPOpHUUECKHX (MUIIEBBIX) CBIA3SX B 3KOCHCTEMAX.

[Touemy conHe4Hass SHEPTUsl CIYXUT HMCTOYHUKOM (YHKIIMOHUPOBAHUSA H
pa3ButHs 3kocucteM? OO0CHYHTE CBOI OTBET.

Kakyto sHepruo B 3KOJOTUHM CUUTAIOT KOHIIEHTPUPOBAHHOM, PACCEIHHOM?

Kak cBsizana gesTenbHOCTh 0011ecTBa ¢ (PyHKIIMOHUPOBAHUEM IKOCUCUCTEM?



I''TABA 12. KOHUEIILMA 5BOJIIOLNNA B BUOJIOI' A

[ToHsiTHE PBOMIOIMH YIIOTPEOISETCA B Pa3HBIX CMBICIIAX, HO OOJBIIEH YaCThIO
OTOXKJIECTBIISIETCS C pa3BUTHEM. B X071e U3I0KEHUS HaM YK€ TPUXOUIIOCH TOBOPUTD
0 miIo0anLHOM H3BOJMIONMH BceelleHHOM, TreOoJIOTMYECKOH DBOJIIOIMU K DBOJIOIHH
YKUBOM ITpUpoAbl. Bo BCeX 3TUX Cilydasix MOJ 3BOJIKOLMEN MOAPA3YMEBAICS MPOLIECC
JUTUTEIBHBIX, TTOCTENIEHHBIX, MEJJICHHBIX M3MEHEHUM, KOTOpPhIE B KOHEYHOM HTOTE
MPUBOJAT K  U3MEHEHUSIM  KOPEHHBIM, KAuYe€CTBEHHBIM, 3aBEPIIAIOIINUMCS
BO3HMKHOBEHUEM HOBBIX MAaTEpUATBHBIX CUCTEM, CTPYKTYpP, GopM u BUI0B. UMeHHO
TaKOW CMBICII MPUIAETCS MOHSATUIO ABOJIOLUM B T€OopuH J[apBHHA M MOSBUBIIMXCS
MOCJI€ HETO TUIIOTE3aX U TEOPUSIX.

B 310l rimaBe Mbl MO3HAKOMHMCS C OCHOBHBIMHM HJIESIMH KaK KJIACCHYECKOU
ABOJIIOLIMOHHON TeopuH JlapBuHA, TaK U NOCTKJIACCHUYECKUX TEOPUH, B KOTOPBIX
ObUTM OO0OOIIEHBI PE3YJIbTAaThl HOBBIX OTKPBITUH B 00JIACTH HACIEICTBEHHOCTH,
W3MEHYHMBOCTH U €CTECTBEHHOTO OTOOpa.

12.1. YAPJIB3 JIAPBUH — OCHOBOITOJIOXXHWK TEOPHU DBOJIIOLINU

Nnen 0 mocTreneHHOM M HENPEPHIBHOM M3MEHEHHU BCEX BHJAOB PACTCHUW M
KUBOTHBIX BBICKA3bIBATUCH 3a101T0 A0 Y. JlapBuna maorumu ydensiMu. Hambonee
MHTEpPECHBIMHU TpeAcTaBisitoTca B3risaabl K. b. Jlamapka, KOTOpBIA CuUMTal, 4YTO
ABOJIIOLMSI KUBBIX OPraHU3MOB TMPOUCXOJUT TIOJ HAMNPABJISAIOIIAM BIUSHUEM
YCIIOBHM OKpyXx)aruien cpensl. IMEHHO moa BO3JECHCTBUEM 3TOU CPEJIbl OPTaHU3MBbI
npUOOpETAIOT OJaronpUsATHBIC JJIs )KU3HU CBOMCTBA, KOTOPBIEC 3aTE€M MEPEaloTCs 110
HacienctBy. Takum oOpazoM, nmo MHenuro JK.b. Jlamapka, Bce mnpuoOpeTeHHBIE
KUBBIMM OpraHu3MaMy OJaromnpusiTHbie TMPU3HAKKM M CBOMCTBA OKAa3bIBAIOTCS
HACJIEACTBEHHBIMU U TIO3TOMY ONPEAEISAIOT X0/1 TAIbHEUIIIEN IBOITIOLUU.

XOTs TapBUHOBCKAsl KOHLIENIHMS 3BOJIFOLMN U PU3HAET CYIIECTBOBAHUE TAKOU
IPYNIOBOM W3MEHYMBOCTU, KOTOPYIO OPTraHM3Mbl MPUOOPETAIOT TMOoj JACHCTBUEM
onpeaeneHHoro (akTopa BHEIIHEW Cpebl, HO CYHUTAET, YTO TOJBKO CIydyailHbIe
VH/IMBUIyaJIbHbIE U3MEHEHMS, OKA3aBLIMECS IMOJIE3HBIMU, MOTYT MEPEAABATHCS IO
HACJIEJCTBY U TEM CaMbIM BIIUATh HA MPOLECC NATbHENIIIEH IBOJIFOLUH.

Omnwupasch Ha OrPOMHBIN (PAKTUUECKHI MaTepHall U MPAKTUKY CEJICKIIMOHHON
paboThI TIO BBIBEJICHUIO HOBBIX COPTOB PACTEHUI M MOpOJ KUBOTHBIX, Y. JlapBuH
c(hopMyIUpOBaJl OCHOBHBIE MTPUHIUIIBI CBOEH SBOIIOLIMOHHON TEOPUH.

IlepBblli OPUMYT NOCTYJHMPYET, YTO H3MEHYUBOCTDH SBISETCS
HEOTBHEMJIEMBIM CBOMCTBAM YKHUBOTIO.

B npupone Hemp3st  OOHapyXuThb JBa  COBEPIIEHHO  OJMHAKOBBIX,
TOXJIECTBEHHBIX OpraHu3ma. Uem TiiaresnbHee U riay0xe e Mbl U3y4aeM MpUpo.y,
TeM OoJjblie yOexaaeMmcs BO BCEOOIIEM, YHUBEPCAJIBHOM XapakTepe MpHUHIIUIA
M3MEHUYMBOCTU. [IpyM NMOBEPXHOCTHOM B3IVISIAE MOJKET, HAIPUMEP, MOKA3ATHCSA, YTO



BCE JIEPEBbS B COCHOBOM OOpYy OJMHAKOBbIE, HO 00Jiee BHUMATEILHOE H3YyUYECHHE
MOXXET BBISIBUTh HEKOTOphIC paznuuus Mexay Humu. OmHa cocHa maer Oosee
KpYIIHbIE CEMEHA, Jpyras - B COCTOSHUM JIy4llle IMEpPEHOCUTh 3acyXy, TPEThS -
00J1a71aeT MOBBILIEHHBIM COJIEP)KaHUEM XJIOpOhHUIIa B UTONKaAX U T. 1. [Ipr 0ObIUHBIX
YCJIOBHSIX 3TH Pa3jiuyusl HE OKa3bIBAIOT 3aMETHOIO BIMSHHUS HA PAa3BUTHE JIEPEBHEB.
Ho B kpaiiHe HeOnarompusiTHBIX YCJIOBHSX, yKa3biBaeT Auekcedl BrnagumupoBud
A6nokoB (p. 1933 1.), Kaxka0€ Takoe MelbYaiiiee OTInIrUe CIOCOOHO CTaTh UMEHHO
TE€M pelIaloluM U3MEHEHUEM, KOTOPOE U ONPENEIUT, OCTAHETCS JIM 3TOT OPraHU3M B
KUBBIX UK OYJIET YHHUTOXKEH.

Y. JlapBuH pa3nauyaeT JBa TUNA HW3MEHYUMBOCTU. K mepBomMy, KOTOPBIii
Ha3bpIBACTCs "MHAMBUIYAIbHOW' WM '"HEONpENENEeHHON'" W3MEHYMBOCTBIO, OH
OTHOCHUT Ty, KOTOpas IepeaacTcs o HACIEACTBY. BTOpOI THIT OH XapaKTepu3yeT Kak
"onpeneneHHy0" WK "rpynnoByr0' MU3MEHUYMBOCTH, ITOCKOJBKY €M MOJBEPKEHBI TE
IPyNIbl OPraHU3MOB, KOTOPBIE OKAa3bIBAIOTCS MMOJA BO3JAEHCTBUEM OIPEIEICHHOIO
dakTopa BHemHEW cpeanl. B ganpHeWmem "HeonpeaeneHHbe" U3MEHEHUS OOBIYHO
CTaJIM Ha3bIBaTh MYTAIMsIMHU, a "omnpeeneHHbIe" MOIUPUKAIIUSIMHU.

Bropoii npuninun teopun JlapBUHA 3aKIOYAETCS B PACKPBITHU
BHYTPEHHETO MPOTUBOPEUHS B PA3BUTHH KUBOU MpUPOAbl. OHO COCTOUT
B TaM, 4TO, C OJHOW CTOPOHBI, BCE BUbl OPrAHU3MOB UMEIOT T€HAECHLIUIO
K Pa3MHOXEHHIO B TEOMETPUUECKOM MTPOTPECCHUH, a C IPYTOM - BBIKUBAET
U JOCTHUTAET 3PEJIOCTH JHIIb HEOObIlas YaCTh MOTOMCTBA.

JIOCTaTOYHO OTMETHUTh, YTO MHOTME PACTEHHS AT AECATKA U COTHHU ThICSY
CEMSsIH, a PbIObl BHIMETHIBAIOT OT HECKOJBKUX COT JO MHJLJTMOHOB UKPUHOK. B 3THX
YCIIOBUSAX KakK pa3 U pa3BepTbiBaeTcs 00pbhOa 3a BHDKMBAHME, KOTOPYIO Yalle BCETO
Ha3bIBaIOT OOprOOH 3a cymectBoBanue. OnHako, kak momuepkuBaeT Y. Jlapsuw,
"6opp0Oa 3a cyuiecTBOBaHHE" MPEICTABIAET cOOOW MeTapOpUUYECKOE BbIpaXKEHHUE, C
NOMOIIBIO  KOTOPOTO  XapaKTEPHU3YIOTCS  Pa3JIMYHbIE  OTHOLICHHS  MEXIY
OpraHu3MaMHM, HAaUMHAas OT COTPYJHUYECTBA BHYTPHU BHUJIa IPOTUB HEOJATONPHUSATHBIX
YCIIOBHM OKpPYJKAIOLIEH Cpeabl U KOHYAsl KOHKYPEHIMEW MEXAy OpraHu3MaMH B
N0ObIBAHUM THILH, 3aHATUU JYUIIEI0 MecTa OOMTaHus, JUACPCTBE B Ipynme u T. 1. B
CBSI3M C 3TUM YacTO Pa3/InyaloT BHYTPUBUIOBYIO U MEKBHUI0BYIO OOPHOY.

Tpernii mpuHUUIT OOBIYHO HA3bIBAIOT MPUHLHUIIAM €CTECTBEHHOIO
0T0Opa, KOTOPBIA UrpaeT (PyHAAMEHTAIbHYIO POJIb B TEOPUH IBOJIOLUN
HE ToJIbKO /[apBUHA, HO Y BCEX TEOpUH, NOSIBUBIIMXCS MMO3/IHEE.

C ero moMoOIIBI0 YNaJOCh YIOBJICTBOPUTEIHHO OOBSCHUTH, IOYEMY U3
IPOMAJIHOTO TOTOMCTBA JKHMBBIX OPTaHM3MOB BBDKHBAIOT W JIOCTHTAIOT 3PEIIOCTH
JIUIIH HEOOJIBIIIOE KOJIMYECTBO 0co0eil. JlapBUH BBIABHUHYJ TMIIOTE3Y BeCbMa OOIIEro
XapakTepa, COrJIaCHO KOTOPOH B MPHUPOJE CYIIECTBYET OCOOBIM MEXaHHW3M OTOOpa,
KOTOPBIA NPUBOJUT K M30UPATEIbHOMY YHUUYTOXEHHUIO OPraHU3MOB, OKa3aBLIMXCSA
HETPUCIIOCOOICHHBIMH K CYIIECTBYIONIMM WJIM  W3MEHHUBIIUMCS  YCIOBHUSM



OKpYXarUen cpebl. ITU pe3ysbTaThl, yKa3blBaeT JlapBuH, €CTh

CICACTBUS OJHOIO OOIIEro 3aKoHA, OOYCIIOBJIMBAIOIIETO IIPOTPecC BCeX
OpPraHMYECKUX CYIIECTB, MMEHHO - Pa3MHOXKCHHS, M3MCHCHHMS, BBDKUBAHUS HanoOoJIee
CHWJIBHBIX M THOEIb HanboJjee ClnadbIx.

Pa3pabatbiBasi ydyeHHME O €CTECTBEHHOM OTOOpE, OH OOpalllaeT BHUMaHHE Ha
TaKHe ero XapakTepHble 0COOEHHOCTH, KaK MOCTENEHHOCTh U MEJIEHHOCTh Ipoliecca
M3MEHEHUH M CIMOCOOHOCTh CyMMHUPOBATh 3THU M3MEHEHHS B KPYIHBIE, PEIIAIOIIHE,
KOTOpbIE B KOHEUHOM WTOTE MPHUBOIAT K (popmMupoBaHuio HOBbIX BuaOB. Y. JlapBuH
nucain:

Bripaxkasice Metagopuyeckd, MOXKHO CKaszaTh, YTO €CTECTBEHHBIH OTOOp
€XKEJHEBHO M €KEYACHO paCCIENyET IO BCEMY CBETY MEJbYaWIlNe W3MEHEHHS,
0oTOpachIBasi JypHbIE, COXpaHs U cliarasi XOpollue, padoTas HECHBIIIHO U HEBUIUMO,
rae Obl M Korja Obl HU MPEACTaBWICS K TOMY CIydaid, HaJ yCOBEPIICHCTBOBAHUEM
KOKJIOMO OpPraHMYeCKOrO0 CYIIECTBA B CBSI3M C  YCJIOBUSIMH €r0  KU3HH,
OPraHUYECKUMH U HEOPTaHUYECKUMMU.

CampiM cnabpiM MecToM B yueHuun Y. JlapBuHa OBLIU-TIPEACTABICHUS O
HACJIEICTBEHHOCTH, KOTOPBIE MOJBEPINIUCH CEPbE3HON KPUTUKE €ro MPOTUBHUKAMM.
JIEWUCTBUTENBHO, €CIIA 3BOJIIOLMS CBSA3aHA CO CIIYYalHBIM MOSIBIICHUEM MOJIE3HBIX
M3MEHEHUIN U HACIEACTBEHHOM Inepenaueil MpUOOPETEHHBIX NMPU3HAKOB MOTOMCTBY,
TO KakuM 0Opa3oM OHHM MOTYT COXPAHATHCS U JaXKE YCUIUBATHCS B JaibHEHIIeM?
Benp B pesynbrare CKpeluBaHHUs OCOOEW C IMOJE3HBIMU MPU3HAKAMH C JPYTHMH
0Cc00sIMH, KOTOpblE UMM HE O0JIaJlaloT, OHU NEepeNadyT 3TH MPHU3HAKU IOTOMCTBY B
ocnabieHHOM Buj€. B KOHIIE KOHIIOB, B TEYEHHE psAJda IOKOJIEHUH Clay4yailHO
BO3ZHHKIIIME ITOJIE3HBIE U3MEHEHUS TOJKHBI TOCTENEHHO OCJIa0HYTh, a 3aTEM U BOBCE
ucuesHytb. Cam Y. JlapBuH BBIHYXIEH ObUI NpHU3HATh A3TH JOBOABI BechbMa
yOeIuTEeNbHBIMY, MpPU TOTJAIIHUX MPEICTaBICHUAX O HACJIEICTBEHHOCTH UX
HEBO3MOXHO OBLJIO ONMPOBEPrHYyTh. BOT mouemy B mocienHue TOAbl )KU3HU OH CTal
BCcEe OOJIbIIE TMOMYEPKUBATH BO3JEHCTBHE HA NPOLECC HBOJIIOLUU HANpPABICHHBIX
U3MEHEHUH, NMPOUCXOMASIIUX IOJ BIUSHUEM ONPEIECICHHBIX (AKTOPOB BHEIIHEH
cpenbl. HeTpyaHO NMOHSATH, YTO TaKOo€ M3MEHEHUE B3IJIS0B O3HAYAET, MO CYTH Jea,
nepexon Ha no3unuu JK. b. Jlamapka, coriiacHo KOTOpOM 3BOJIOLUS POUCXOINUT MO
YOPABJISIIOIIUMM BO3ACHCTBUEM BHEIIHEH Cpelbl, KOTOpas 3acTaBis€T OPraHU3MBI
U3MEHATBCA B ONPEJEICHHOM HalpaBleHHU. B cBsI3u ¢ 3TUM ucye3aer
HEOOXOAMMOCTh B YCTPAaHEHHMHM HENPHUCIOCOONEHHBIX OCO00€i, a TeM caMblM U
OCHOBHOI'O MPHHIMINA JAPBUHOBCKON TEOPUH 3BOJIOLHUH - €CTECTBEHHOT'O OTOOpA.
Mexny Tem peanbHble (DaKThl CBUIETEIBCTBOBAIN, YTO TaKOM OTOOpP HMPOUCXOIUT
MOBCEMECTHO, HO CaM MPUHIUIT 0TOOpa ObIJT 000CHOBAH HEIOCTATOYHO YOSAUTEIHHO
MIPEXKJIE BCET0 OTHOCUTENBHO MEpeaadyr HACIEACTBEHHbIX PU3HAKOB. B nanbHeiiem
ObLIM BBISBICHBI M HEKOTOPBIE JPYrue HEAOCTAaTKU Teopuu JlapBHHA, Kacaroluecs
OCHOBHBIX NPUYMH U (PaKTOPOB OPraHUYECKON 3BOJIOLUU. DTa TEOPUS HYKJajdach B
JanbHenei pa3paboTke 1 000CHOBAHUH C YYETOM IMOCIEAYIONINX TOCTIKEHUHN BCEX



OMOJIOTHYECKHUX JUCIHHUIIIINH.

12.2. OCHOBHBIE ®AKTOPBI 1 JIBUKYIIUE CUJIIbI DBOJIIOLIAN

CoBpeMeHHasl Teopusi OPraHMYECKON SBOITIOLUNN OTINYAETCS OT JAPBHUHOBCKOM
10 psIly BaXKHEUIINX ITyHKTOB:

* OHA SICHO BBIIEISET DJEMEHTApHYH CTPYKTYpY, C KOTOPOM HayMHAETCs
sBoNOLMA. B HacTosimiee BpeMs TakOM CTPYKTYpPOM CUMTAETCs MOIYJSALHs, a HE
OTHeNbHAasE OcOOb WM BHJ, KOTOPBIA BKIIIOYA€T B CBOM COCTaB HECKOJIBKO
MTOITYJISILIAM;

* B KQUECTBE DJIEMEHTAPHOTO SIBJIEHUS WJIM NPOLECCa 3BOJIIOLIUN COBPEMEHHAS
TEOPUS PACCMATPUBAECT YCTOWYNBOE N3MEHEHUE T€HOTUIIA TTOITYJISLUY;

* OHA ILIKMPE U [NIy0Ke UCTOJIKOBBIBAET (PAKTOPHI U ABHKYIIHUE CUIIBI IBOJIIOLIUHY,
BBIJICIISASI CPEU HUX (PAKTOPHI OCHOBHBIE M HE OCHOBHBIE.

Y. JlapBUH ¥ MOCIEAYIOIIHE TEOPETHKU K OCHOBHBIM (DaKTOpaM 3BOJIIOLIMH
OTHOCWJIA HW3MEHUYUBOCTb, HACJIEICTBEHHOCTb M O0pbOy 3a cyulecTBoBaHue. B
HACTOALLEE BpeMsl K HUM J00aBISIIOT MHOKECTBO JPYI'MX JIONOJHUTENBHBIX, HE
OCHOBHBIX (DaKTOpOB, KOTOpbIE, TE€M HE MEHee, OKa3blBAIOT BIUSHUE HA
HBOJIIOLIMOHHBIA Tiporiecc. CamMu OCHOBHBIE (DaKTOPBI TENeph MMOHUMAIOTCS TO-
HOBOMY M COOTBETCTBEHHO 3TOMY K BeIylIMM (aKkropam OTHOCAT ceHdac
MyTalOHHBIE IIPOLIECCHI, MOMYJISIUOHHBIE BOJIHBI YHMCIEHHOCTH W HW3OJLMUIO.
IIpexne yem nepenTu K uX XapakTepUCTHKE, 3aMETUM, YTO TPYAHOCTH, C KOTOPBIMU
Berpetwicss Y. JlapBuH mpu OOBSCHEHWM HACJIEACTBEHHOW IMepefadyu IMOJIC3HBI
[IPU3HAKOB IIOTOMCTBY, JIETKO IIPEOJOJIEBAIOTCS YXKE C MOIIBIO TEX 3aKOHOB
HACJIEICTBEHHOCTH, KOTOPBIE YCTAaHOBWJI aBCTPUUCKUN YyuyeHbId ['perop Mennens
(1822-1884). [leiicTBUTENBHO, OJUH M3 €r0 3aKOHOB YTBEPIKIACT, YTO OT JCIIbHBIC
HACJICICTBEHHBIE TNPHU3HAKU POIUTENICH NPU CKPEIIMBAHUM HE CIMBAIOTCA, a
IEpeNaloTCs  IOTOMCTBY B II€pBOHayalabHOM Buue. IlodTomy  HHMKakoro
"pacTBOpEeHH'™* HACIIEACTBEHHOTO BEIECTBA, O KOTOPOM TOBOpPWIM KpUTHKH| Y.
HapBuHa, Ha caMoM Jene He IpoucxoauT. JlanbHeiiee! pa3sBuTHE 3TH HIEU
NOJIyYMUJIM TPH HCTOJKOBAaHWUU INIPOLIECCOB M3MEHEHUS W HACIEICTBEHHOCTH B
COBPEMEHHOU TEOPUHU IBOJIIOLUH.

BaxHelmuM 13 HUX SBISIETCSI MyTAaMOHHBIM ITPOLECC, KOTOPBIN
UCXOJIUT M3 TNPU3HAHUSA TOrO HEOCHOPUMOIo Tenepb (akra, YTO
OCHOBHYIO MacCy 3BOJIIOIMOHHOTO MAaTepuajga COCTABISIOT pPa3JINYHbIC
dbopMbl  MyTamui, T. €. HU3MCHEHMH HACIICJICTBEHHBIX CBOWMCTB
OpraHU3MOB, BO3HHMKAIOIIUX €CTECTBEHHBIM IIyTEM WJIM BbI3BAHHBIX
HMCKYCCTBEHHBIMU CPEJICTBAMM.

MyTanuu SBISIOTCS TEMH HACJICACTBEHHBIMH W3MEHECHHSMH, KOTOPBIC JTHOO
OTHIENbHO, JHOO COBMECTHO OIpPEACNSIOT HW3MEHEHHUS CBOWCTB, MPU3HAKOB,
OCOOCHHOCTEH WIM, HOPM pEakIMu OpraHu3MoB. B cBoell COBOKYIMHOCTH OHH



MPEACTABILIIOT TO, 4TO Y. /[apBHH Ha3bIBaJl MHAWBUAYAIBHON WIH HEONPEIEIECHHON
M3MEHYUBOCTHIO. IIOCKONBKY MyTaluu BO3HUKAKOT CIy4alHO, IOCTOJBKY HX
pe3yibTaT JIEUCTBUTENIBHO SABIISIETCS HEOoNpeAecseHHbIM. OpHako ciyyaiHoe
U3MEHEHHE CTAHOBHUTCS HEOOXOJMMBIM, KOTJda OHO OKa3bIBA€TCS MOJE3HBIM IS
Opranmsma, MOMOTaeT €My BBDKHTH B OOpbOe 3a CyliecTBOBaHHE. 3aKpeIUIsisiCh U
IOBTOPSISAICH B PAAE IIOKOJEHHUM, TaKWE CIly4alHble W3MEHEHHUs BbI3BIBAIOT
NEPECTPONKY B CTPYKTYPE UBBIX OPraHU3MOB M WX MOMYJSIUMNA M TaKUM 0OpazoM
IIPUBOJAT K BOSHUKHOBEHHUIO HOBBIX BHJIOB.

XOT MyTalUX - IVIaBHBIE ITOCTABIIMKM 3BOJIIOLMOHHOIO MaTepHalia, HO OHU
OTHOCSITCA K HW3MEHEHMSIM CIIyYalHbIM, NOAYUHSIONIMMCSA BEPOATHOCTHBIM, WU
CTaTHUCTUYECKNM, 3aKOHaM. [103TOMy OHM HE MOTYT CIIy)KWTbh HAIPaBIIAIOLIEH CUION
OBOJIOLMOHHOrO  mponecca. [IpaBma, HEKOTOpbIE yYE€HBIE PaCCMATpPUBAIOT
MYTallMOHHBIN MPOLIECC B KAYECTBE OIPENEISIIOIIEH CUIIbI 3BOJIOLUY, 3a0bIBasi pU
ATOM, YTO B TaKOM CIIy4a€ NPUXOIWUTCS MPU3HATh H3HAYAIbHYIO ITOJIE3HOCTh W
IIPUTOTHOCTh BCEX BO3HUKAIOIIMUX CIIYYaWHBIX W3MEHEHUH, 4YTO HPOTHBOPEUYUT
HAOJIOACHUSAM B JKMBOW TPHUPOAE M TPAKTHUKE celeKiuu. B jeficTBUTETHHOCTH,
KpoMme oTOOpa - €CTECTBEHHOI'O0 WJIM MCKYCCTBEHHOI'O - HE CYILECTBYET HHMKAKOIO
OPYroro CpeACTBAa PETYJIUMPOBAHUSA HACIEACTBEHHOM H3MEHUYMBOCTH. TOJBKO
CIIy4aliHbl€ W3MEHEHHsI, OKAa3aBIIHMECS II0JE3HBIMU B OIPEACIIECHHBIX YCIOBUAX
OKpY XKaloIllel Cpellbl, OTOUpAIOTCI B €CTECTBEHHOM MNPHUPOAEC WM HCKYCCTBEHHO
YEJIOBEKOM JIJIs1 JaJIbHEUIIIEH dBOJIIOIUH.

Bropeim OCHOBHBIM dakTopom HBOJIIOLINU CIIy’Kat
MOMYJISIMUOHHBIE BaThbl, KOTOPHIE YacCTO HA3bIBAIOT '"BOJHAMH >KU3HH'.
OHU omnpenensoT KOJIUYEeCTBEHHbIE (DIIYKTyallu, WId OTKJIOHEHUS, OT
CPEIHEr0 3HAYEHUSI YMCICHHOCTH OPTraHU3MOB B MOMYJSLHH, a TAKKE
00JIaCTH €€ pacroyiokeHus (apeaa).

YcTaHOBIEHO, YTO MAaJOYUCICHHBIE W MHOTOYMCIICHHBIC TOMYJAIUU HE
SIBJISIFOTCSL OJIArOMPUSATHBIMU JIJIS1 SBOJIIOIIMM U BOBHUKHOBEHUS HOBBIX (DOPM KUBBIX
opranu3MoB. B OonbpIIMX MOMyJANMSIX HOBBIM HACJIEICTBEHHBIM HM3MEHEHUSIM
ropaszio TpyJHee MPOSIBUTHCA, a B MAIOYUCICHHBIX TaKHe U3MEHEHUS MOABEP>KEHbI
BO3JICHCTBUIO CiydailHbie mpoueccoB. I[loaToMy Haubonee NOAXOAAUIUMU ISt
ABOJIONIMM U BO3HMKHOBEHHUS HOBBIX BHUJOB OKA3bIBAIOTCA MOMYJSIUU CPEIHUX
pa3MepoB, B KOTOPBIX MOCTOSHHO MPOUCXOUT U3MEHEHHUE YUCICHHOCTH OCOOEH.

B kadecTBe TpEThEro OCHOBHOTO (DaKTOpa BOJIIOLUH MPH3HACTCS
000CO0JICHHOCTh IPYIIIbI OPraHU3MOB.

Ha sty ocobGenHocts ykaspiBas eme Y. JlapBuUH, KOTOpPBIH CUWTAl, YTO IS
o0pa3zoBaHMsI HOBOTO BUA ONpe/eieHHas Ipyna OpraHu3MOB CTapOro BHUJIa TOJKHA
000COOHUTHCSI, HO OH HE MOT' OOBSICHUTh HEOOXOJIUMOCTh 3TOT0 TPEOOBAHUS C TOUYKH
3peHUs] HACJIeICTBEHHOCTU. B HacTosiee BpeMs YCTaHOBIIEHO, UTO 000COOIeHNE U
U30JISIUSL ONIPEICNIEHHOM TPYIIbl OPraHU3MOB HEOOXOAUMBI JIJIsl TOTO, YTOOBI OHA HE



MOTJIa CKPEUIMBAThCA C APYTUMU BUIAMHU U TEM CaMbIM IE€peAaBaTh UM U MOJy4aTh
OT HUX TE€HETHYEeCKyI0 HMH(popMainio. M3omsmus pa3audHbIX TPYHI OPraHU3MOB B
OpUPOJIe, a TAKXKE B IMPAKTUKE CEJIEKIUU OCYIIECTBISETCS CaMbIMU pPa3HbIMU
cnoco0aMu, HO LEJNb WX OJHA - UCKIIOUHWTh OOMEH reHeTHuecKol MHpopmanuen c
ApyruMd BUAAaMH. J[Is 3TOro MOXET CHyXuTh reorpauueckas TpaHUIA
(mempeomonumMas BOJHAS cpena, 00JIOTa, BHICOKHE TOPBl M T. II.), DKOJOTHYECKHE
yCcoBUSL (TIPEANOUTEHHUSI B BHIOOpPE AKOJOTHMYECKOW HUIIM WJIM MecTa OOWTaHus),
pa3Hble MEPUOJbl CHapHBaHUS, OCOOEHHOCTHU IOBEJECHUS Pa3HBIX TPyNI U BUIOB
OpraHU3MOB U MHOTO€ JAPYTOE.

K yka3zaHHbIM OCHOBHBIM (aKTOpaMm 3BOJIOIUHU YacTO JOOABIAIOT YaCTOTY
CMEHBI TTOKOJICHHH B MOMYJIALMIX, TEMIIbl U XapakTep MyTalMOHHBIX MPOILIECCOB, U
HeKoTopble ipyrue. Cienyer Noa4epKHyTh, YTO BCE MEPEUUCIICHHBIE OCHOBHBIE U HE
OCHOBHbIE (DaKTOpPHI BBICTYNAIOT HE M30JUPOBAHHO, a BO B3aUMOCBSI3M W
B3aMMOJICHCTBUH JIPYT C APYTOM.

Camoe Xe IrIaBHOE 3aKIIF0YAETCSl B TOM, YTO XOTS BCE (PAKTOPBI 3BOJIIOLMH, U
ABJISIIOTCSL HEOOXOANMBIMU €€ MPEANOChIKaMHU, CaMu 10 ce0e HU B OTJEJIBbHOCTH, HU
B COBOKYITHOCTH OHM HE MOTYT OOBSCHUTH MEXAHH3M 3BOJIOLIMOHHOIO IMpolecca U
€ro JABWXKYILYIO cuity. Takas cuiia 3aKiIro4aercsl B IEUCTBUHM €CTECTBEHHOIO 0TOOpa,
KOTOPBIM SABJISIETCS PE3YJIbTATOM B3aUMOJECHCTBUSA MOIYJSLMM M OKPYXKAIOIIEH HX
cpenbl. llomynsinuu cOCTaBASIOT AJeMEHTapHble OOBEKTHI Juisi OTOOpa, a cpena
OrpaHUYMBAET  BO3MOXKHOCTHM  TaKoro oOTOOpa, TMOCKOJbKY  MOTEHUHUAIBHO
BO3MOXHOCTh PA3MHOKEHHUS SIBIIAETCS YPE3BBIYANHO BBICOKOM, XapaKTEpU3yeMOU
reOMETPUYECKON TMporpeccuei, a MHIIEeBbIe, TEppPUTOpUAIbHBIC, reorpaduueckue,
KJIMMATUYECKUE M DKOJIOTMUYECKHME BO3MOXHOCTH Cpellbl BECbMa OrPAHUYEHBI.
Nmenno Goprba TakuWX MNPOTHMBOIOJOXKHBIX TEHJCHIMM, Kak, C OJHON CTOPOHHI,
CTPEMJICHHE K COXPAaHECHHIO JKM3HU M PA3MHOXEHUIO, & C JIPYrOM - BO3JIEHCTBUE
BHEILIHEW CpeAbl, HANpPaBJICHHOW HAa OrPAaHWYEHHUE PA3MHOMKEHHUS, - COCTABIIAIOT
BHYTPEHHE MPOTUBOPEUHUBOE COAECPKAHUE MTPOLIECCA SBOTIOLUU.

BuyTpennue npoTuBopeursi Ha pa3HbIX YPOBHSIX OpraHU3alluu >KUBBIX CUCTEM
COCTABJISIIOT HMCTOYHMK MX Pa3BUTUS M OMNPEACNAIOT Xapakrep "OopbObl 3a
cymectBoBanue". Ha ypoBHE MOmyJisiiuil 3T MPOTHUBOPEYUSl BBICTYNAIOT B (Gopme
eIMHCTBA U OOpbObI OcoOeil BHYTPH MOMYJSAIMH, HA ypOBHE BHAA - €IMHCTBA
NOMYJISIIUM, COCTABISIONIMX BUJA, U B TO € BpPEMs KOHKYPEHUHUH MEXIY HUMH,
KOTOpasi MOKET MPHUBECTH K (POPMUPOBAHMIO CHAuUaja Pa3HOBUJIHOCTEH, a MOTOM U
HOBOrO BHJa. Pe3yslbTaToM 3TOr0 CJIOKHOIO IpoOIEecca SBISETCA YCTPAaHEHUE OT
Pa3MHOXKEHUSI OTAEJNbHBIX OPraHU3MOB, MNOMYJSIUN, BUIAOB M JPYIUX ypOBHEH
OpraHu3alluMi KUBBIX cUCTeM. Hepeako ecTeCTBEHHBIH OTOOp XapaKTEepHU3YIOT Kak
MpoLIeCC BBDKMBAHMS HaubOosee MpUCIocOOJIEHHBIX OpraHuM3MOB. BrepBble Takyro
bopMyTHpPOBKY YyMOTPeOWIT W3BECTHBIM aHrimiickuii ¢unocod I'epbepr Cnerncep
(1820-1903), y koroporo ee 3ammMctBoBad cam Y. [lapsun. BmocmenctBum oHa
NOJIy4YHJIa IIUPOKOE PacIpOCTpaHEHUE Cpe/id OMOJIOTOB.

Ecnu BaymarbCs, TO TaKyl XapaKT€pUCTUKY HENb3s CUUTATh KOPPEKTHOM,
MIOCKOJIBKY BBIPKEHHE "'TPUCIIOCOOJIEHHOCTH" JIOMYCKAeT pas3lIMYHbIe CTETeHH,
CJIOBECHO OIpeJeisieMble C TIOMOIIbI0 TEPMHUHOB "OOJbINas WM MEHbIIAs
npucnoco0i1eHHocTh". JIeHCTBUTENbHO, KaK MOXHO OLEHUTb, KaKOH BUJ SIBIIAETCS



0oJiee MPUCHOCOOJIEHHBIM K YCIOBHSIM CYLIECTBOBAHHUS, HAIPUMED, CJIOH WA TUTDP?
Kpome Toro, naxe mpu MEHBIIEH CTENEHH MPUCIIOCOOTICHUS AOIMYCKaeTCs
BO3MOXXHOCTh Pa3MHOXXEHUSA. B .0TIM4mMe OT 3TOro 3IMMHUHALIMSA, WU YCTPAHEHHUE OT
Pa3MHOXEHHUS, HMMEET OJHO3HAYHBIA CMBICI M TOYHO OIpEAENseT pe3yJbTaT
€CTeCTBEHHOT0 0TOOpa. Benb 0 pesynbTaTax €CTECTBEHHOTO OTOOpa MOXHO CYAMTH
TOJIBKO PETPOCHEKTHUBHO, T. €. 3aJHUM YHMCIOM. BOT modemy aHrIUHCKUN OHOJIOT
Jhxynuan Xakcnu (1887-1975) pekoMeHayeT ynoTpeOasTh TEPMUH 'YHHUUTOXXEHHE
HEMPUCIOCOOIEHHBIX" BMECTO T€pMHUHA "BbDKHMBAHHE MPUCIOCOOJEeHHBIX". OgHaKo
€CTECTBEHHBIN 0TOOp MMEET HE TOJIbKO HETaTUBHBIN, HO M TBOPUECKHUI Xapaktep. B
caMoM Jiefie, IIyTeM TaKoro 0TOOpa He TOJBKO YCTPAHSIOTCS cTapble OPMBbI KU3HHU,
HO CO3/Ial0TCSl HOBBIE, 00Jiee COBEPIICHHBIE (DOPMBI.

CoBpeMeHHasi Teopus DHBOJIIOLMU PACKPBIBAET TAaKXKE€ KOHKPETHBIE THIIBI
MEXaHU3MOB €CTECTBEHHOI'O O0TOOpA:

* [IpY CTAOMIU3UPYIOIIEM OTOOPE YCTPAHSIOTCS BCE 3aMETHBIE OTKJIOHEHUS OT
HEKOTOPOW CpeqHEld HOPMBI, BCIEICTBHE YEro HE MPOUCXOAUT BO3HHUKHOBEHUS
HOBBIX BUJOB. Takoil 0TOOp UIrpaeT HE3HAUUTENbHYIO POJib B ABOJIOLUHU, IOCKOJIBKY
COXpaHseT yXe YCTOsBIIMECS (DOPMBI JKMBBIX OPraHM3MOB, B TOM YHCII€ M TaKHUX
IPEBHUX, KaK, HAIPUMEpP, KUCTENEPbIE PhIObI.

e Bemymew (mBmwkymied) dopmoii orbopa SIBISETCS Takas, KOTOpas
MOJXBAaThIBACT MeENbYaWIINE W3MEHEHHS, CIOCOOCTBYIOIIUE MPOTrPECCUBHBIM
npeoOpa30BaHUAM *HUBBIX CUCTEM M BO3HMKHOBEHHIO HOBBIX, 00Jie€ COBEpILIEHHBIX
BU/JIOB;

* IpU JE3pyNTUBHOM OTOOpE, KOTOPBIM OOBIYHO MPOUCXOIUT IMPH PE3KOM
U3MEHEHHH YCJIOBHM CYIIECTBOBAaHUSI OPraHU3MOB, MHOTOUYHUCIIEHHAs Tpymnna oco0ein
CPEIHEro THUIA MONAJAeT B HEOJArONPUATHBIE YCIOBUS U IOTHOAET;

* OoJIee CIIOXKHBIN XapaKTep UMeeT 0aTaHCUPOBOYHBIN OTOOp, KOTAa peUb UJIET
O CYIIECTBOBAaHUU U CMEHE aJaNTUBHBIX, WM MPUCITOCOOUTENBHBIX, (DOPM.

* npu OTOOpPE C MOBBIIIEHHONM HW3MEHYMBOCTHIO MPEUMYLIECTBO B OTOOpE
MOJIy4aloT T€ MOMYJSIUU, KOTOPbIE OTIMYAIOTCS HAWOOJBIIMM pa3zHooOpa3ueM Mo
TE€M WA UHBIM MPU3HAKAM.

Crnenyert, ogHaKoO, OTMETUTh, YTO MEPEUUCIICHHbIE TUIIBI OTOOpA OYEHb PENIKO
BcTpevatroTca B "uuctoMm" Buae. Kak mpaBuiio, B >KMBOM NPUPOJE HAOIIOAAIOTCA
CJIOKHBIE, KOMILJIEKCHBIE THUIBI OTOOpa, M HEOOXOAUMBI OCOOBIC YCHIIHS, YTOOBI
BBIICJIUTH U3 HUX 00Jiee POCThIE TUIIBI.

12.3. CUHTETUYECKAS TEOPHUS DBOJIIOLINHU

OOcyxnasi  OCHOBHbIe  (PaKTOpPhl  JBOJIOIMU, MBI  yOEAWINCH, YTO
NepBoHavyaiabHas Teopus JlapBuHa B JalbHEWIIEM NOABEPIIACh 3HAYUTEIbHBIM
YTOUYHEHUSM, JOIOJHEHUSIM U UCITPABICHUSAM, KOTOPBIE IIPUBEIH, B KOHIIE KOHIIOB, K
BO3HUKHOBEHUIO HOBOM CUHTETUYECKOU TEOPUH IBOJIFOLIUH.

Orta Teopus JEHCTBUTEIBHO TMPEJCTaBIsIET CcOO0OM  CHHTE3




OCHOBHBIX JBOJIOLMOHHBIX HAeH J[lapBuHA H, NIPEXKAE BCETO WACHU
€CTECTBEHHOTO OTOOpa C HOBBIMH pE3yJbTaTaMH OHOJOTHYECKUX
UCCJIEIOBaHUM B 00JIACTH HACIEACTBEHHOCTH U M3MEHYMBOCTH.

BaxxHbIM HOBBIM  pe3yJIbTATOM CHUHTETUYECKONM Teopud ObUIO SICHOE
YCTaQHOBJICHHE TE€X UCXOJHBIX 00BEKTOB, KOTOPHIE CITYKaT MPEIMETOM UCCIICIOBAHUS
HBOJTIOIIMOHHOM Teopuu. Y. J[apBUH B CBOEH T€OpHU TOBOPUT 00 IBOJIONUU B paMKax
BUJIa, O YEM CBHUJIETEIIbCTBYET YK€ 3arojIoBOK ero KHuru "[IpoucxoxaeHue BUIoB".
B cunTETMUECKOW TEOPUH IIEMEHTAPHON €IMHULIEH SBOJIIOLUUA CIYXKUT OIS,
MIOCKOJIbKY HMMEHHO B €€ paMKax MpPOUCXOJAT HAcCJIEeJACTBEHHbICE W3MEHEHUS
reHoQoH1a.

JIpyroe CylmecTBEHHOE OTIMYUE CUHTETUYECKOW BOJIIOIUU OT TAPBUHOBCKOM
COCTOMT B YETKOM pa3rpaHUYeHUU 00JIaCTe HCCIEAOBaHUS MHUKPOIBOJIIOIUU U
MaKpOABOJIIOIMU. ITH TEPMHUHBI BIIEPBbIC ObLIN BBENIECHBI B 1927 I. OT€YECTBEHHBIM
reHeTukoM  FOpuem  AnekcanapoBuueM — @wiumuenko — (1882-1930)  ans
XapaKTepUCTUKU Pa3HbIX MacmTaboB »HBoitoNMHU. JlanbpHelilee yTOYHEHUE OHHU
MOJIyYrJIM B paboTax M3BECTHOrO poccuiickoro renetuka Hukomas BrnagumupoBuua
Tumodeena-Pecosckoro (1900-1981), koTopslil onpeenser, yTo

JIIKPOABATIOLMUSA - COBOKYINHOCTH 3BOJIOLMOHHBIX HW3MEHEHUH,
NPOUCXOSIINX B TeHO(MOHIaX MOMYJISINI 32 CPAaBHUTEIHHO HEOOIBIION
Nepuoj BPEMEHUM W NPUBOISAMIMX K OOpa30BaHHIO HOBBIX BUIOB. B
OTJIMYUE OT OTOr0 MAKPOIBOJIOLMUSA CBS3aHA C OBOJIIOLUOHHBIMU
npeoOpa30BaHUAMM 3a JUJIMTEIbHBIM HMCTOPUYECKUI MEpHUOJ] BPEMEHH,
KOTOpBIE NMPUBOJAAT K BOSHUKHOBEHHMIO HAJBHIOBBIX (JOpPM OpraHU3alluu
KUBOTO.

N3meHeHus1, KOTOphIE HM3YYarOTCSd B paMKax MHUKPOIBOJIONHH, TOCTYITHBI
HEIMOCPEICTBEHHOMY HAOJIOJIEHUIO0, TOT/Ia KaK MaKpPOJBOJIOIMS MPOWCXOAUT Ha
NPOTSHKEHUH IITUTEIHHOTO UCTOPUUYECKOTO MEproia BpEMEHHU U MOATOMY €€ IPoliece
MOJKET OBITh PEKOHCTPYHMPOBAH JIMIIbL 3aTHUM YHCIOM. B 3THX Iensx MOryT OBITh
MCIIOJIb30BaHbl METO/BI CPAaBHUTEIBHO-MOP(OIOTHIECKOT0, IMOPHUOIOTUYECKOTO
MAJICOHTOJOTHYECKOTO HCCIIEIOBAHUS, TO3BOJISIIONIUME C OMPENEICHHON CTENEHbIO
IPaBAOINOA00HUS BOCCTAHOBUTH BO3MOJKHYIO KAapTHHY IPOHCXOJMBIIHMX ITPOIIECCOB
sommoruu!  Ilpm 3TOM criemyeT ydWThIBaTh, YTO MAaKpPOABOJIOMMS, KakK W
MUKPODBOJIIOIHS, TPOUCXOAUT B KOHEUHOM WUTOT€ TOJI BO3JICHCTBHEM M3MEHEHUU B
OKpY KaroIIe cpee.

HecMoTpst HAa TPYIHOCTH, C KOTOPBIMH CTAJIKHBAIOTCS HCCIEIOBATEIN TIPH
M3YYCHUU MAaKpPOAIBOJIOIMH, K HACTOAINIEMY BPEMEHU HAKOIUICH HEMaJIbIi
oboOmaromuil - Marepuan, (QopMyIUpyeMblii OOBIYHO B BHIE ONPEACICHHBIX
3aKOHOMEPHOCTEH WIJIM TPAaBHJI MAaKPOIBOJIONHMK KPYITHBIX TPYII OpraHu3moB. He
MPETEHAYS Ha MOJTHOTY, MEPEINCITMM HEKOTOPBIC U3 HUX.

» Jlrobass HOBasg KpymHas Tpynma OpPraHuW3MOB, BBIIIE YPOBHS BHUJA, Kak
NpaBUJIO, BO3HHMKACT TOTOMY, YTO MPUOOpETaeT B XOAE JBOJIIOIUN KadyeCTBEHHO



HOBBIE OCOOEHHOCTH B CBOEU CTPYKTYpE U OPraHU3alMU, KOTOPBIEC Ta0T €l KOPEHHOE
MIPEUMYIIEeCcTBO B O0prOe 3a cymecTBoBaHue. Hanbonpimmii MHTEpEC B ’TOM CMBICIIE
INpUBJICKAET HJes oTeuecTBeHHOro Owuonora Ausekces HukonaeBuua CeeplioBa
(1866-1936) 00 apomopdo3se, coraacHO KOTOPOH Kaxa0e KPYIMHOE H3MEHEHHE B
CTpOoeHHH W (YHKIMM OpraHu3Ma MOKHO pacCMaTpuBaTh KaK HOBBIM (akTop
ABOJIIOLIMHA, BO MHOTOM MEHSAIOLIMM €€ JaJIbHEWIlee HAIPABICHUE W BBI3BIBAIOLINN
HOBbIe (opmbl 0TOOpa. OH TOAYEpPKUBAJ, HANPUMEP, UYTO HMEHHO TOSIBJICHHUE
pPa3yMHOTO TOBEACHUS y  BBICHIMX KUBOTHBIX SIBUJIOCh  CYIIIECTBEHHBIM
YCOBEPUICHCTBOBAHUEM JIBUKYIIIMX CHUJT SBOIIOLINH.

* UeM 3HaUUTENbHEE OKA3BIBAIOTCS MPOU3OIIEANINe u3MeHeHus (apomopdo3) B
rpymnmnax opraHu3MoB (TaKCOHOB) BBICHIETO MOPSIKA, TEM HACTOATENIbHEE aJanTaiuu
K YaCTHBIM YCIIOBUSIM CPE€Jibl TAKCOHOB HUBILIETO MOPSIIKA.

* Kaxgas rpynma OpraHu3MOB XapaKTEPHU3YETCS OINPEAECICHHBIM CPEIHUM
TEMITIOM 3BOJIIOIIMU. UeM ObIcTpee coBepliiaeTcsi MPOoIecC MPUCIIOCOOICHUS TPYIIIBI K
YaCTHBIM, KOHKPETHBIM YCIIOBHSIM CpE€Jibl, TEM CKOpEe OHa JOCTUTaeT pacuBeTa U
COOTBETCTBEHHO THOEIIH.

* YHUYTOKEHHE LEJIbIX TPYNIl >KUBBIX OPraHU3MOB B XOJE 3BOJIIOLUU
00yCIIOBJIEHO €CTECTBEHHBIM OTOOPOM APYTUX TPy, 0oJjiee MPUCIOCOOJEHHBIX K
W3MCHUBIIMMCS YCJIOBUSIM OKpyXawuien cpensl. McuesHyBmme B mpouecce
ABOJIOLIMM OTJEJIbHBIE OPTaHW3Mbl, BUIbl W TPYNIbl BIOCIEACTBUM HUKOIJA HE
BOCCTAHABJIMBAIOTCA B MPEKHEN (opme.

* DBOJIIONIMSI HE BCErAa UJIET OT MPOCTOro K ClIokHOMY. HekoTopsie rpymiibl
OpraHU3MOB, KakK, Hampumep, OaKTEPUH, COXPAHUIUCH C JAPEBHEUIINX 30X TOJIBKO
Oytarojapsi ynpoIIeHUIo CBOSH OpraHu3aIuu.

Pemienne MHOTUX Mpo0OJIeM pa3BUTHS OPraHUYECKOTO MUpa MPEANoJiaraeT He
MIPOTUBOIIOCTABIICHHE, a  JIONOJHEHHWE  MAaKPO3BOIIOLIMOHHOTO oaxo/1a
MUKPO3BOJIOIMOHHBIM. OCOOEHHO Ba)XX€H TaKOW TMOJIXO0J MpPH PACCMOTPEHHUU
MHUPOBO33PEHYECKUX BOIMPOCOB SBOJIOLINHU.

12.4. ®UIJIIOCOPCKUE ITPOBJIEMBI ABOJIIOLIMOHHON TEOPUU

Baxneilimas MupoBo33peHUECcKasl MpodsiemMa, BOKPYT KOTOPOW MPOUCXOIUIN
0’KECTOYEHHBIE CIIOPBI MEXAY MAaTEpPUAIU3MOM U HJICAUTM3MOM, HAYKON U PEIINTUEH,
COCTOUT B OOBSICHEHUU SIBICHUI 11e71ecO00pa3HOCTH B *UBOM npupoae. Habmronas
YIUBUTENIBHYIO TMPUCTOCOOISIEMOCTh JKUBBIX OpPraHU3MOB K YCJIOBHUSIM CBOEIO
CYIIIECTBOBAHMSI, 1€JI€CO00Pa3HOE YCTPOMCTBO UX TEJI U OPTAHOB, JIIOJU YKE JABHO
3alyMajiCh HaJl MPUYMHOMN TaKOM 11e51ecO000pa3HOCTH.

He ocranaBnuBasich Ha PEIUTHO3HBIX OOBSICHEHUSIX, KOTOPHIE MPUMHCHIBAIN
COBEpIICHCTBO U LIEJIECO00pa3HOCTh B MPHUPOJIE BMEIIATENBCTBY OO0KECTBEHHOMU
BOJIM, PACCMOTPUM, KaK MBITATUCH OOBSICHUTH TH SBJICHUS MEPBOHAYAIBHO B paMKax
anTuuyHor ¢unmocobun u Hayku. CoOTVIaCHO TEeNeOoJOTHUYECKOMY  TMOIXO1Y,
COBEPIIICHCTBO U MPHUCITOCOOIEHHOCTh KUBBIX OPTAaHU3MOB K YCIOBHUSM CPEIbl €CTh
pe3yibTaT 3aJI0KEHHOW B HUX BHYTpEeHHEH 1enu (oT rped. teleos - menb), koTopas



packpbiBaeTCs B  XOJE€ MWHIAMBUAYaJLHOTO pa3BUTUS  OpraHu3MoB. Takoi
TEJICOJIOTUUECKHUI TOAXOA BBICTymaeTr B pasHoi ¢dopme. Y Apucrorenss oOH
durypupyer, Kak Mbl BHJACIH, B BUJE DHTEIEXUM KAaK CBOEOOpa3HOM IIeJIeBOU
NpUYMHBI. MHOTHE CTOPOHHHMKH BUTAIM3Ma OOpalaloTcs B Ka4yeCTBe OOBICHEHUS K
0CcO0O0M KU3HEHHOM CUJIE U T. TI.

CunbHeHIMK yJap 0O TakUM MPEACTaBICHUSAM HaHECIa 3BOJIIOLUOHHAS
teopusi JlapBuHa, KOTOpasi BIEpBbIC Jaja HaydyHOe OOBSICHEHUE SBIICHUSM
1eJIECO00PA3HOCTH KUBOW TpUpoAbl. M3 BCEro, 4TO TOBOPUIIOCH BBINMIE 00 ATOM
TE€OPHUU, CTAHOBUTCS SICHBIM, YTO

1eJ1ec000pa3HOCTh €CTh HEM30EKHBIM pe3ynbTaT €CTECTBEHHOTO
orbopa, B  XOI€  KOTOPOIO  YCTpPaHSKTCA  OpPraHu3Mbl, HE
NPUCTIOCOOJICHHBIE K YCJIOBHUSAM CBOEIO CYIIECTBOBAaHUS, U MOJIydYaroT
OpaBO HAa KU3Hb M  IIOTOMCTBO  OpraHM3Mbl,  OOJafarouiue
ONpeJeIeHHbIMU MPEUMYIIECTBAMU NEPETHUMHU.

Takue mnpeuMyliecTBa BbIPAXKAIOTCA B aJalTallid HOBBIX OPraHU3MOB,
NOMYJISIANA, BUJIOB U IPYTUX TPYMI JIMOO K YK€ CYyIIECTBYIOIINM, JIN0O, Yaile BCETo,
K HW3MEHUBIIMMCS YCIOBHUSAM OKpykaromen cpenpl. [lo mepe pa3ButHs KUBOM
NpUPOABl  MPOUCXOAUT  YCIOXKHEHHWE  XapakTepa  B3aUMOJCHCTBUS  MEXIY
OpraHu3MaMH M BHEIIHEH CpeAol, NOMyJALMsIMU U YCIOBUSIMHU UX CYIIECTBOBAHUSI.
Takum oOpazom, 4TOOBI TPABUIBHO OOBICHUTBH 11€71€CO00pPa3HOCTh, HEOOXOIUMO
MMETh B BH]Y, YTO Jir00as ee (opMa 3aBUCUT OT BHEIIHEH Cpebl, ONpeAeIsieTcs ee
yCIIOBUSIMU U cocTosiHueM. [loaToMy HU O Kakod "yucToi" 1enecooOpa3HOCTH, HE
3aBUCUMOM OT YCIIOBUU CYIIECTBOBAHUS KMUBBIX OPraHU3MOB, PeUU ObITh HE MOXKET.
Croutr 3TUM YCJIOBUSAM HECKOJBKO H3MEHUTHCS, KaK CBOMCTBO WJIM XapakTep
MPUCTIOCOOICHUS, OBIBIIME IOJE3HBIMU TPEXKIE, OKA3bIBAIOTCA OECTOJE3HBIMU U
BPEIHBIMU B HOBBIX YCJIIOBHSIX.

Bropas Baxunas mnpoOiema, CBs3aHHas C TEOpPUEH HSBOJIOLMH, KacaeTcs
COOTHOIIICHUS] CIIY4YaHHOCTH M HEOOXOJAMMOCTH B Pa3BUTUU OPraHUYECKOTO MUpA.
OO6cyxas BOMPOC O B3aUMOJACHCTBUM MEX]y JKUBOW CHCTEMOW M YCIOBHUSIMH €€
CYIIECTBOBAHUS B OKpPYXKAIOUIEH Cpele, Mbl HE pa3 OTMEYalIW, YTO XOTS TMOJ
BO3/ICIICTBHEM BHEIIHUX (PAKTOPOB B HEM BO3HUKAIOT ONMPEACICHHBIE U3MEHEHUS, HO
MOCJIEHUE HE MEPEIA0TCA MO0 HACJENCTBY U, CJIEIOBATEILHO, HEMOCPEACTBEHHO HE
ONPENEIISIIOT XapaKTep 3BOJIOUMU. Takas 3BOJIONUS CBs3aHA C MYTAlUSMH, WIH
CIyYailHBIMM HW3MEHEHHMSIMHU, B TEHOTUIIE opraHu3ma. Eciu OHM OKa3bIBaIOTCS
MOJIE3HBIMH B OOpb0O€ 3a CyIIECTBOBAaHHWE, TO CTAHOBATCA OOBEKTOM JUIS
€CTECTBEHHOTO OTOOpa W mepenaroTcss MmoToMCTBY. [IOBTOpSsich M 3aKperuisisich B
OTOMCTBE, TaKWE€ CJIydyallHble H3MEHEHHUS CTAHOBSTCA TIOCTENEHHO Bce Ooree
11eJIECO00PA3HBIMU U TIOTOMY HEOOXOIUMBIMH JIsl CYIIECTBOBAHUS OpPraHU3Ma WIIH
Buaa. HanpoTuB, ¢ M3MEHEHHEM YCIIOBUM BHEIIHEH Cpelbl, paHee MPUOOPETEHHBIE
U3MEHEHHS M CBOMCTBA YTPAUMBAIOT CBOIO HEOOXOJMMOCTh U CTAaHOBSITCS CHayala
CIy4allHBIMM, a TNOTOM M COBCeM wHcue3arT. Orcroga OYEBHIHO, YTO MEpPOU
11€J1€c000Pa3HOCTU M COBEPLICHCTBA )KUBBIX CUCTEM BCEI/Ia CIIY>KUT BHEIIHSA CPe/a.
To, uTo 1IeTec000pa3HO B OJTHUX YCIOBUAX, OKA3bIBAECTCS HEIIEIECOO0PA3HBIM U JaXKe



BpeaHsM B "apyrux. Iloaromy nenecooOpa3HOCTh Bcerga MUMEET OTHOCHTENbHBIN
XapakTep.

Tperbss  mpobOiieMa  MHUPOBO33PEHUYECKOTO  XapakTepa  CBsi3aHa  C
XapaKTEepPUCTUKOW HANPABICHHOCTH Pa3BUTUA B OpraHndeckoM mupe. CyliecTByeT
JY B HEM MPOrpecc M KAKOBBI ero kpurepun? O4eBUAHOCTH Iporpecca Ha MepBbIT
B3[JISII HE BBI3BIBAET OCOOBIX BO3PAXEHHWM, M SBOJIIOIMOHHAS TEOpHsl JaeT
MHOT'OUYHCIIEHHbIE TOMY mnoaTBepxkaeHus. Cam Y. J[apBuH mpu3HaBan Mmporpecc B
KVMBOU IPUPOJE, HO HUKAKOTO TOYHOI'O ONPENEIICHHsS 3TOMY IOHATHIO HE Aan. Ero
MIOCJIEIOBATENN IONBITAIUCh O0Jie€ TOYHO NPOAHAIU3UPOBATH 3STO IOHSTHE.
3HAUNTEIBHBII HMHTEPEC B OTOM OTHOUIEHWM NPEACTaBIAOT B3rsaael A. H.
CeBeplioBa,  KOTOpbIM  pasznuyan  mporpecc  MOppo-(pU3MOIIOTHYECKUH U
ouonorunueckuii. Pemaroiee 3HaueHHe OH MpHUAaBall OMOJIIOTHYECKOMY IpOrpeccy,
MOCKOJIbKY CBSI3bIBAJI C HUM ycrexX B 00pbOe 3a cymiecTBoBaHue. B HacTosiiee Bpems
HE CYIIECTBYET MOKa OOIIENpU3HAHHBIX KPUTEPHUEB IMPOrpecca, XOTsA B IMOCIEAHHUE
roJIbl €r0 CBA3BIBAECT CO CTENEHBIO YNOPSIJAOYEHHOCTH U CIIOKHOCTBIO OpraHU3alUU
OMOJIOrMYECKUX CUCTEM

OCHOBHBIE MOHSITUSL U TEPMUHBI
Apomopdo3 boprOa 3a
CYIIECTBOBAHHUE
buonornueckuii EcrectBenHbIit 0TOOP
porpecc
N3meHunBOCTH Monauduxanus
N3omsmus Myranus
HacaencrBeHHOCTH CunTeTnyeckasi Teopus
Ceneknus Cny4ailHOCTh
Teneonorus [{enecoob6pa3HOCTh
DaKTOPHI IBOTIOIUHU DBOIIOLUS
Jlureparypa
OcHOBHAA:

Kysnenos B.U., Ummuc I'M., I'yruna B.H. EcrectBo3nanue. - M.,1996. I'n.
XIV u XVIIL.
S16mokoB A.B. AKTyanbHble TPOOIEMbI HBOIOIIMOHHON TeopuH. - M., 1966.

JlonmonHUTENbHAA:
Hapeun Y. IlpoucxoxkaeHue BHIOB IyTEM €CTECTBEHHOro 0TOOpa WiIH
COXpaHeHus1 OJIaronpUsATCTBYEMbIX NopoAd B 60prOe 3a xu3Hb. Cou. T.II. - M.-JL,,

1939.
Tumupszes K. A. YUapnw3 [lapBun u ero yuenue. - Co6p. cou. T.IV.



[Tonymaiite U OTBETHTE

Cdopmynupyiite ocHOBHbIE NpuHIMIBI yueHus Y. [{apBuna o0 sBomonuu.

B dem 3akiroyaeTcs riiaBHBIM HEJIOCTATOK €ro TEOpuu?

UeM oTaM4aeTCsi CMHTETHYECKasi TEOPHUs SBOJIIOLUMU OT IapBUHOBCKON?

[lepeuriciure OCHOBHBIE (PAKTOPHI U ABMXKYLIUE CHIIBI HBOJIIOLUY.

KakoB MEXaHM3M r€HETUYECKOM 3BOJIOLUH?

Kax o0bsCHsIET 3BOIOLMOHHAS TEOPHSI 11eJIeCO00Pa3HOCTh B MPpUpoie?

[Touemy Teneonmoruyeckre 0ObICHEHUS SABIAIOTCS HE BEPHBIMU?

C yem cBsi3aH OMOJIOTUYECKUN TTporpecc?

YeM oTaM4aeTCsi MaKpO3BOIIOLHS OT MUKPOIBOJIIOLIUU?

Kakasi cBs3b MMeeTcss MEXIy CIy4alHOCTBIO U HEOOXOJMMOCTBHIO B >KHBOM
npupoje?



I''TABA 13. KOHIEIILNA CAMOOPI'AHU3ALINN B HAYVKE

B nHacrosiniee Bpemsi KOHLENIUS CaMOOpPIaHM3allMM IOJydaeT Bce Oosbliiee
pacmipocTpaHeHHEe HE TOJHKO B €CTECTBO3HAHWHU, HO M B COIMAIbHO-TYMaHUTApPHOM
no3HaHuu. [TockonpKy OONBIIMHCTBO HAYK M3Y4arOT MPOIIECCHI SBOJIIOIHH CUCTEM,
IIOCTOJIbKY OHHU BBIHYKICHBl aHaJU3UPOBAaTh U MEXaHU3Mbl MX CaMOOPIaHU3ALMH.
BoT modemy KOHIEMIIMsS CamMOOpraHU3allUd CTAHOBUTCSA TeMeph MapaaurMOu
UCCIIeZIOBaHUST OOLIMPHOIO KJIacca CUCTEM M COBEPILAIOUIMXCS B HUX IMPOLECCOB U
apieHuil. OOBIYHO MOJ MapaJurMoi B HayKe MOJpa3yMeBaroT (pyHAaMEHTaIbHYIO
TEOPHIO, KOTOpas MPHUMEHSETCS Ui OOBSCHEHHUS IIHPOKOTO Kpyra sBJICHUH,
OTHOCSIIIXCSL K COOTBETCTBYIONICH oOnacTu wuccienoBanus. [IpumepamMu Takmx
TEOpUH MOTYT CIYKUTh KJacCHueckas MexaHnka HploTOHa WM 3BOJIOIMOHHOE
yuenue [lapsuna. Ceiluac 3HaueHUWE TIOHATUS TMapaJurMbl eme OoJblie
pacIIuPUIIOCh, IIOCKOJIBKY OHO MTPUMEHSETCS HE TOJIBKO K OT/ICIHHBIM HayKam, HO U K
MEXIUCHUIUIMHAPHBIM HAIPABJICHUAM HCCIIENOBaHUN. TUNUYHBIMH NpPUMEPAMU
TaKUX MEXIUCHMIUIMHAPHBIX MapaJurM SBJSIOTCS BO3HHUKIIAs IIOJIBEKa Hasal
KHOEpHETHKAa M TIOSBUBINASACA 4YETBEPTh BeKa CIyCcTs cuHepretuka. llo xomy
M3TIOKEHUSI B HEKOTOPBIX TIJIaBaX MBI YK€ OCBEUIAIM HEKOTOphIE TIOHATUS U
MPUHIIUIIB CHHEPTeTHKH, YTOOBI OTYyYUTh 00jiee o01Iee U rIyOoKoe MpeICTaBIeCHIEe
O KOHKPETHBIX MEXaHW3MaxX caMoOopraHu3anuu. B 5Toil riaBe paccMOTpuUM HX
noJjpoOHee B UICTOPUUECKOM U TEOPETUUECKOM IIJIaHE.

13.1. DOPMUPOBAHME UJIE1 CAMOOPTAHU3ALIMU

Pannue nmoaxoapl K M3YyUYEHHUIO CaMOOPraHU3aIlMU B OTJEIbHBIX HAyKax SICHO
o6o3Haumnuck eme B XVIII B. OHU cBS3aHBI, MPEXKIE BCEro, C JACATEIHLHOCTHIO
OCHOBOTIOJIOKHUKA KJIACCUYECKOM MOJMTHYECKOM skoHoMuM Anama Cmwuta (1723-
1790), xoTopbiii B cBoeM TyIaBHOM Tpyne "HccienoBanue o mpupoje W MpUUMHAX
OoraTcTBa HapoMOB" SCHO BBIPA3WJ HICK O TOM, YTO CIIOHTAHHBIN TOPSAIOK HA
PBIHKE ABJISIETCS pE3YIBTATOM B3aMMOJICHCTBUS Pa3JIMYHBIX, 4acTo
MPOTUBOMOJIOKHBIX CTPEMJICHUM, 1€l W MHTEPECOB MHOTOYMCICHHBIX €ro
y4aCTHUKOB. MIMEHHO Takoe B3aMMOJICHCTBUE NPUBOAUT K YCTAHOBJICHUIO TOIO
HUKEM HE MPEAYCMOTPEHHOIO U HE3AIUIAHUPOBAHHOTO MOPSAKA HA PBIHKE, KOTOPBIN
BBIPAKAeTCA B PABHOBECUU CIPOCA U MPEIJIOKEHHS. DTy TIIaBHYIO CBOKO MBICIH A.
Cwmut BeIpasui B popme meTadopsl "HEBUIUMON PYKHU'", KOTOpask PEryJIUPYET IEHbI
Ha pbhIHKE.

Kaxxnp1ii OTIenbHbIA YeIOBEK cTapaeTcss yNnoTpeOJisiTh CBOM KamuTal Tak,
9YTOOBI MPOIYKT €ro o0aanan Hauboiblel CTOUMOCThI0. OOBIYHO OH U HE WMEET B
BUJIy COJIECTBOBATh OOIIECTBEHHOM MOJIb3€ M HE CO3HAET, HACKOJBKO COACUCTBYET
eii. OH uMeeT B BHIY JMIIb COOCTBEHHYIO BBIFOJy, MPUYEM B 3TOM CJIy4yae OH
HEBUJAMMOMN PYKOM HAIIPABIIETCA K LEIU, KOTOpAas HE BXOAWJIA B €r0 HAMEPEHMS.



[Ipecnenyst cBoM COOCTBEHHBIE MHTEPECHI, OH 4acTO OoJiee NEeWCTBEHHBIM 00pa3zom
CIIy)KUT MHTEpecaM OOIIeCTBa, YeM TOTJa, KOT/Ia CO3HATEIBHO CTPEMUTCS CITYKHTh
UM.

AHanornyHele M€ OTHOCHTEIBHO CaMOOPraHU3allMM HOPM HPAaBCTBEHHOCTH
B 00IlIEeCTBE BBICKA3bIBAIM B TOM JK€ BEKE IIOTJIAHJICKME MOPAIMCTBI, KOTOpHIE
NOJYEPKUBAIIA, YTO MPUHIUIBI HPABCTBEHHOTO IOBEJCHUS JIIOJEH HE CO3[aI0TCs
MPABUTEISIMH, MTOJIUTUKAMH U UHBIMH OOILIECTBEHHBIMU JEATENSIMH, a (POPMUPYIOTCS
MEJUIEHHO M TIIOCTENIEHHO B XOJE€ CaMOOpPraHW3aluu JIOJEHd MOJ BIHSHUEM
U3MEHSIOIINXCS YCIOBUM UX KU3HU.

BaxxHo npu 3ToM 00paTUTh BHUMaHUWE HA TO, YTO HJIEU CAMOOPraHHU3alUH,
CaMOCOBEpPLICHCTBOBAHUSA M YJIYYIICHHS JEATEIbHOCTH COLMAIbHBIX CHCTEM H
OOLIECTBEHHBIX YUPEXKICHUN YIOMSIHYThIE YUEHBIE CBSI3bIBAIOT C 3BOJIIOLIMOHHBIMU
npoleccaMu, KOTOpbIe MPOUCXOIAT B KU3HeAesTeNnbHoCcTH dtoAeil. Koneuno, yarie
BCETr0 UJCH CaMOOPTaHW3allUU U BOJIONUU HE OBLTM YETKO U SICHO BBIPAKEHBI, OHH
cKopee OblIM pe3yJbTaTOM HHTYUTHUBHOTO MPO3PEHMs, YEM CTPOTrOro Hay4yHOTro
uccienoBanus. Tem He MeHee, OT 3TOr0 MX IIEHHOCTh HE YMEHbIIAETCs, KOO OHH
MOATOTOBWIM TMOYBY JJIsl OyIyIIMX MCCIEIOBAaHUN MPOLIECCOB CaMOOPTaHU3ALMH U
SBOJIFOLIU Y.

OBoJOLMOHHAsg Teopus JlapBMHA IMOCIY)XKWJIA MOIIHBIM TOJYKOM JJIS
pa3BepThIBAHUS MCCIEAOBAHUI O MEXaHU3Max PA3BUTHUS PA3IMYHBIX HNPUPOAHBIX U
coluanbHBIX cucTeM. Ecim ¢usmdyeckue M XUMHUYECKHE METOJbI HCCIEIOBaHUS
MHOTO€ Jajiu JUIsl aHaliu3a CTPYKTYpbl U (PYHKIIMOHUPOBAHUS >KUBBIX CHUCTEM, TO
ABOJIIOIMOHHAS KOHLIETILMS OMOJIOTMH 3acTaBujia (PU3UKOB M XMMHUKOB MO-HOBOMY
B3IJISIHYTh Ha OOBEKThI CBOMX UCCIEIOBAHUNA U NMPUPOY B 1eaAOM. OHU BBIHYXIECHBI
ObUIM CUMTATHCSA C TEM TNIyOOKUM MPOTHUBOPEUMEM, KOTOPOE CYIIECTBOBAIO MEXKIY
UX B3MJISIAAMU U JOCTOBEPHBIMU (akTaMHM U TEOPETHUECKHM OOOCHOBAaHHBIMU
YTBEPKICHUSMU JAapBUHOBCKOM JBOJIOLNMOHHOW Teopun. PDopmupoBaHuE HIeH
camMoopraHu3aluu B Gpu3uke ObUIO IPOAUKTOBAHO KaK pa3 CTPEMIICHHUEM MPEOI0ETh
YKa3aHHOE MPOTUBOPEUYHUE, KOTOPOE CBUAETEIBCTBOBAIIO O TOM, YTO HEKOTOPBIE €€
OCHOBOITOJIATAIOIINE TOHATUS W MPUHLMIBI UMEIOT CIMIIKOM HACaIU3UPOBAHHBIN
XapakTep U HeaJeKBaTHO OTOOPaKAIOT UCCIETYyEMYIO PEaIbHOCTD.

[Ipexae Bcero, noHsATHE 00 0OPATUMBIX MPOLIECCAX, IPOYHO YTBEPAUBIIEECS B
MEXaHHUKEe, HE YUYUTHIBAJIO PEaJbHOr0 XapakTepa Ipolecca W3MEHEHUH B MPHUPOJE.
JIefiCTBUTENBHO, 1Sl MEXAHHUYECKOTO OMKUCAHUS MPOLIECCOB JIOCTaTOYHO 33]aTh JHIIIb
HayaJbHbIE KOOPAMHATBI M CKOPOCTh JBHXKYIIErocs Tena. Torma ¢ IOMOIIBIO
cucteMbl JTudPepeHInaNbHbIX yPAaBHEHHUM, OMHUCHIBAIOIIUX JBUKEHUE, MOMXKHO
OJIHO3HAYHO ONPEAENIUTh MOJ0KEHUE TeJa B JIF0OOM MOMEHT, KaK B MPOILIOM, TaK U
B HacTodeM. [IoaToMy gakTop BpeMEHHU IO CYTH Jejia HE UTpaeT HUKAKON poJiu B
MEXaHUKE.

Takoe mpeacTaBlieHUE KpallHE yIPOILIAET CBOWCTBA PEAIBHBIX MPOLECCOB, U B
CepeauHe MPOLUIOr0 BeKa (DM3MKU B CBSA3M C H3YYCHHEM TEIUIOBBIX IPOIIECCOB
BBIHY>KJIEHbI OBUTM BBECTH (PAKTOpP BPEMEHH, KOTOPBIA OTpakasl Obl peaibHbIC
U3MEHEHHMs, MPOUCXOMSIINE B XO0Jie 3BOJOUMM cucTeMbl. Ho mpencraBieHue 06
ABOJIFOLIMY B KJIACCUYECKON TEPMOJIMHAMHUKE, W3YyYarOlel H30JIMPOBAHHBIE CUCTEMBI,



OBLJIO COBEPILIEHHO YYXJ0 MEXaHUKe. B TO ke Bpems 3BOJIIOIMUS B TEPMOJAUMHAMUKE
MMOHMUMAaJIach COBCEM MHa4e, 4eM B Ouosnoruu. B camom nene, ecnu B Teopun [lapBuna
ABOJIIOLMS NPUBOAWIA K COBEPLICHCTBOBAHUIO M YCJIOXKHEHHUIO KUBBIX CUCTEM B
pe3yJIbTaTe MX aJanTaluu K W3MEHSIOIIMMCS YCIOBUSAM OKPY’KAKOLIEH Cpelbl, TO B
KJIaCCMYeCKOM (pu3MKe OHa CBS3bIBATACH C JI€30pPTaHM3AlMeld U pa3pylICHUEM
cucTteMbl. Takoe mnpeACTaBII€HUME BBITEKAJIO W3 BTOPOr0 Hadajla TEPMOJIUHAMHUKHU,
COTJIACHO KOTOPOMY 3aKphITasi CUCTEMA IOCTEIIEHHO HSBOJIOLMOHHUPYET B CTOPOHY
Oecrnopsika U 1e30pTaHu3aIlin

Pe3koe mpoTuBOpeune Mexay OHOTOTHYECKOW W (U3HYECKOW 3DBOJIONUEH
yAAJIOCh Pa3pelluTh TOJBKO IMOCJE TOro, Koraa ¢u3uka oOpaTuiach K MOHATHIO
OTKPBITON CUCTEMBI, T. €. CUCTEMBI, KOTOpasi OOMEHHBAETCSI C OKPYKaroleh cpeaoi
BEIIECTBOM, 3Heprued u nndopmanueii. [lpu onpeeneHHbIX YCIOBUIX B OTKPBITHIX
CUCTEMaxX MOTYT BO3HUKHYTh MPOLIECCHl CAMOOPTaHU3ALUH B PE3YJIbTATE MOTYyUYCHHS
HOBOM DHEPTUM U BEIIECTBA U3BHE M JUCCUMNALIMU, WIH PACCEIHUS, UCIIOJIb30BAHHOM
B CHUCTEME dHepruu. TakuM oOpa3om, ObUIO YCTaHOBJIEHO, YTO KJIIOY K TOHUMAHUIO
IIPOLIECCOB  CaMOOPTaHU3allMM  COACPKUTCS B HCCIECNOBAHMM  IIPOLIECCOB
B3aMMOJICUCTBUS CUCTEMBI C OKPYKAIOIIENU CPEHOM.

K ycraHoBienuro o01iero B3risiga Ha MPOLECChl CaMOOPTaHU3ALMH PAa3HbIE
YYEHbIE [IJM Pa3HbIMU MyTSAMU. ABTOpP CaMOT0 TEPMHUHA "CUHEPreTUKA" HEMEUKUN
¢usuk ['epman XakeH, paboraBmuii B J1aboparopusix ¢upmbl bemnia Hax HOBBIMU
UCTOYHUKAMU CBETA, HUCCIEI0BA MEXaHU3Mbl KOOIIEPATUBHBIX MPOLECCOB, KOTOPHIE
IIPOUCXOAAT B TBEPAOTEIBHOM Ja3epe. OH BBIACHWII, YTO YACTHUILbI, COCTABIIIOIINE
AKTUBHYIO Cpely pe30HaTopa, MOJ BO3JACHCTBUEM BHEIIHEIO CBETOBOIO ITOJIA
HAaYMHAIOT Kojebarbcsi B oOAHOM ¢aze. B pesynapTaTte 53TOro MeXIy HHUMH
YCTaHABJIMBAETCSI KOTEPEHTHOE, WM COTJIACOBAHHOE, B3aUMOJECHCTBHE, KOTOPOE
MPUBOJUT B KOHEYHOM HUTOr€ K HMX KOONEPATUBHOMY, WIIM KOJUJIEKTUBHOMY,
MOBEJICHHUIO.

Opnako B mepBO€ BpEMsi, 1O €ro COOCTBEHHOMY IPU3HAHUIO, OH SICHO HE
MOHUMAJI, YTO TMOJO0OHBIE TPOIECCHl MOTYT MPOUCXOIUTh U B APYTHMX CHUCTEMax, a
Ja3ep - UMb OJWH U3 TUIIMYHBIX UX MPEICTaBUTEIIECH.

Bunubeiii teoperux camoopranuzanu M. P. Ilpuroxui mnpuiien K CBOUM
UIesIM W3 aHaln3a CHeUPUISCKUX XUMHYECKUX PEaKIui, KOTOPBhIE MPUBOIAT K
00pa30BaHUIO OIPEACICHHBIX MPOCTPAHCTBEHHBIX CTPYKTYp C TEUYEHHEM BpPEMEHU
OpU W3MEHEHHHM KOHLEHTpPALMM pEarupyrolnx BemecTB. Bwmecre co cBoumu
COTPYIHHKAaMH OH IIOCTPOWJI MAaT€MaTHYECKYI0 MOJENb TAKUX PEAKLIHM, KOTOPBIE
BIIEPBBIE YKCIIEPUMEHTAIBHO OBUIM W3YYEHBI HAIIMMH OTEYECTBEHHBIMHU yUYCHBIMU b.
benoycoBeiM 1 A. JKaGOTHHCKUM.

TeopeTnueckod OCHOBOM MOJIENIM CTajla HEJIMHEWHass TEPMOJAMHAMMKA,
M3y4aromas IMpOUECChl, MPOUCXOIAININE B HEIMHEMHBIX HEPABHOBECHBIX CHUCTEMAaxX
nox BozjaeiicTBueM (aykryanuu. Ecnm  Takas cucrema ynaieHa OT TOYKH
TEPMOJIMHAMMYECKOTO PABHOBECHS, TO BO3HHUKAKOIIKUE B HEH QIyKTyaluu B
pe3ylbTaTe B3aMMOJCHCTBHS CO CpeAod OyIyT YCHUIMBAThCSl U B KOHIIE KOHIIOB
OPUBEIYT K Pa3pyLICHUIO MPEXKHEro MOpsAKa WIA CTPYKTYpbl, & TEM CaMbIM U K
BO3HUKHOBEHHUIO HOBOW CUCTEMBI. CTPYKTYpPbl U CUCTEMBI, BO3HUKAIOIIKE IPU ITOM,
N.P. Tlpuroxuii Ha3Bajg AWUCCUIATUBHBIMHU, MOCKOJIBKY OHH OOpa3yloTcs 3a CYeT



JTUCCUTIALINU, UITM PACCESHUS, SHEPTUH, UCIIOJIb30BAHHOW CUCTEMOM, U MOJIyYeHUS U3
OKpY>Karolllel cpebl HOBOM, CBEKEHM AHEPIUu. 3a UCCIIEIOBAHUS 110 TEPMOIUHAMUKE
nuccunatuBHbIX cTpykTyp WM. P. Ilpuroxuny Obuta mpucyxkiaena HoOeneBckas
pPEMUS 110 XUMUH.

Hpyroii BUAHBIA TEOPETUK CAMOOPTraHM3aLMU HEMELKUH ydeHbld M. DiireH
yOenuTensHo J0Ka3ai, 4To oTKpbIThid Y. JlapBuHoM mpuHIUI oTOOpa’ mpoaohKaeT
COXpaHATh CBOE 3HAYECHHE M Ha MUKpOypoBHE. [Io3TOMy OH MMeENn BCe OCHOBAHUS
YTBEPKAaTh, YTO I'€HE3UC KU3HH €CTh Pe3yJbTaT Mpolecca 0TOOpa, MPOUCXOASAIIETO
Ha MOJIEKYJISIPHOM ypoBHE. OH MOKa3all, 4TO CIOKHBIE OPraHUYECKUE CTPYKTYPHI C
aZanTallMOHHBIMUA XapaKTePUCTUKAMHU BO3HUKAIOT Oyiaronaps 9SBOJIIOLHUOHHOMY
mpoliieccy oToopa, B KOTOPOM afanTals ONTUMHU3UPYETCS CAMUMHU CTPYKTYypamH.
[IpeanocbuikaMy Il OCYIIECTBJIEHHS TAaKOW CaMOOPraHU3aldd MaKpPOMOJEKYJI
SBIISIIOTCS- B3aMMOJICUCTBHE CHCTEMBI CO CpPEOM WM OTKPBITOCTh i OOMeHa
BELIECTBOM UM DHEpPIrUel, aBTOKaTaIN3, MyTallUl U €CTECTBEHHBIA OTOOD.

B mnawane 1960-x rr. E. JlopeHn, wu3yyasgd KOMIIBIOTEPHBIE MOJIEIU
NpEeACKAa3aHUsl TMOroAbl, MPUIIE] K BaXXHOMY OTKPBITHIO, 4YTO YpaBHEHHS,
ONMUCHIBAIOIINE METEONPOLIECCHI, TIPU IMOYTH TEX K€ CAMBIX Ha4yaJbHbBIX YCJIOBHUAX
MPUBOJAT K COBEPILIEHHO pPa3HbIM pe3yibTaramM. A 3TO CBUAETEIHCTBOBAJIO O TOM,
YTO JECTEPMHUHHCTCKAsI CUCTEMA YPaBHEHUI OOHAPYKMBAET XaOTHUYECKOE MOBEJCHUE.
Otcroa ObLT chenaH BBIBOJ, YTO Xa0C TaKXKe XapaKTepU3yeTcs OMpeeCHHBIM
MOPSIAKOM, KOTOPBIMA, OJHAKO, MMeeT Oojee CIOXKHBIM xapakrep. Ero MoxHO
paccMaTpuBaTh Kak BUJ PETYISIPHON HEPETYJISIPHOCTH.

MBI BUIMM OTCIOZA, 4YTO HWCCIEOOBAaHUS IPOLECCOB CAMOOpPraHU3aluud B
Hayaine 1960-x TIT. OrpaHMYMBAIINCH OTIEIbHBIMA €CTECTBEHHOHAyYHBIMU U
WHXEHEepHbIMH  aucuuiuimHamMu. CaMu  uccienoBareld HE NpUaBald UM
0000MIaroIIero Xxapakrepa 1 MOTOMY HUKTO TOTJIa HE MPEABUILIH, 4TO U3 HUX B 70-X
IT. copMupyercss eAuHas MapagurmMa MEXIUCHHUIUIMHAPHOTO HCCIEAOBaHUS.
OnHako MOCTENEHHO YYEHbIE B CBOMX MCCIEJIOBAHMSX CTAIM BBIXOJHMTH 33 PaMKHU
CBOUX JIUCIUIUIMH, HAYaJIM 3aMe4aTh aHAJIOTHIO MEX/y MOHITUSIMUA U YPABHEHUSIMH,
KOTOpbIE NPUMEHSJIMCHh JJISI aHajdu3a pPa3HbIX MO KOHKPETHOMY COAEPKAHUIO
npoueccoB. Takum 00pa3oM, MEJIJIEHHO, HO HEYKIIOHHO (POpMHUPOBAIOCh yOeXKIeHUE,
YTO BO BCEX JTHX MCCIENOBAHUAX CYIIECTBYET €IMHOE KOHLENTYAJIBHOE SIIpO,
KOTOpPOE CIIY>KUT 00IIel UX OCHOBOW. B CyIIHOCTH MMEHHO 3TO SIAPO M COCTABIISIET
napagurmy MCCIEeA0BaHUs MPOLECCOB CAMOOPraHU3alUU.

OngHako OHO MNPEBPAaTUIOCh B TaKyl NapagurMy TOJbKO B YCJIOBHSX
ONPE/ICICHHOTO0 HAYYHOI'O0 W COIMAJIbHOTO KiIuMMarta, BO3HUKIIEro B 1970-e rojusl,
KOT/la U B HAyKE W B COLIMAJIILHOM U3HM IIEJI MOUCK HOBBIX ()OpPM OpraHu3anuu
HCCIIC/IOBATEIIbCKOM M OOIIECTBEHHOW JeATesibHOCTH. B Hayke Takue TIOUCKHU
CONPOBOXKJIAJINUCH OTKAa30M OT TPAJUIMOHHBIX METOJ0B pPEAyKIHMOHHM3Ma, KOrja
CJIO’KHBIE€ TIPOLIECCHI MBITAIUCH CBECTU K MPOCTHIM M 3JIEMEHTAPHBIM, a TEM CAMBIM
UTHOPUPOBAJIM UX crieluduueckue ocooeHHocTu. B cucreme o0pa3oBaHust CTYACHTHI
TpeOOBaAJIM OTKA3a OT YCTAPEBIINX METOJA0B 00YUYEHUs, IPEIOCTABICHUS UM OOJIbILIEH
cBOOO/IBI U CAMOCTOSATEIBHOCTH.

JUisi Hay4HOro TMO3HAHHMS STOr0 BPEMEHM Haubosee XapakTEepPHbIM ObLI
MEepPEX0]] OT HMCCIENOBAHMS OTAEIBbHBIX MPEAMETOB M IMPOLECCOB K M3YUCHHIO HMX



LEJOCTHBIX CUCTEM, OT PACCMOTPEHUS UX OBITHS U CYUIECTBOBAHUS - K aHAIM3y HX
BO3HUKHOBEHUS M pa3BUTHA. TakoW Mepexoj] OTYETIMBO BBIPAKEH B HOBOM
CUCTEMHOM METOJE HUCCIEAOBAaHUs, KOTOPBIM MOJYYWI LIMPOKOE PaCIPOCTPAHECHUE
nociie Bropoii MupoBoi BOMHBI B (pOpME KOMIUIEKCHBIX U MEXIUCLHUILUIMHAPHBIX
uccinenoBanuil. I kubepHeTrka u mo3aHee BO3HUKIIAs CUHEPTETUKA Pa3BUBAIOTCS B
pycie o0Iero CUCTEMHOTO JIBUJKEHUSI HAYKU, UCCIeAys TaKue BaKHEHUIINE aCleKThI
CUCTEM, KaK MX JUHAMHYECKAas yCTOMYMBOCThH, CAMOOpPraHMU3alUs U OPraHU3ALUSA U
0COOEHHO MEXaHHM3M BO3HUKHOBEHHS! HOBBIX CUCTEMHBIX Ka4€CTB.

C uHTepecyrollell HaC TOYKU 3PEHUsl OTIMYME KUOCPHETUKU OT CUHEPTeTHKHU
3aKJIF0YAETCs MPEkKJIE BCErO B TOM, UTO IEpBasi aKLICHTUPYET BHUMAHUE HA aHAIU3E
JUHAMUYECKOTO PABHOBECUS B CaMOOpraHu3yrommxcs cucreMax. lloatomy onHa
ONMUpAECTCs HAa MPUHUIUI OTPULIATEIHHOW OOpaTHOM CBS3H, COIJIACHO KOTOPOMY
BCAKOE OTKJIOHEHUE CUCTEMBI KOPPEKTUPYETCS YIPABIISIOIIHAM YCTPONCTBOM IIOCIE
nojiyueHusi uHopmanuu 06 3ToM. B 3TOM CcMBICIIE IOMYyCTHMO, MOXATyW, TaKXKe
TOBOPUTH O CaMOOPTraHU3alMU, HO 3/1€Ch 3Ta CAMOOPraHM3als 3AJI0KEHA B CUCTEMY
camMoOi NMPUPOAOH, KaK ATO BUJHO Ha MPUMEPE romMeocTaza B (YHKIIMOHHPOBAHHUU
KUBBIX CHCTEM, JIMOO OHA 3apaHee IUIAHUPYETCS U KOHCTPYUPYETCS YEIOBEKOM,
HaIlpuMep, B aBTOMATAX U APYTUX MOAOOHBIX YCTPONUCTBAX.

B cuHepretMke B  MPOTHBONOJOXHOCTH KHOEPHETHKE  HCCIEAYIOTCS
MEXaHU3Mbl BO3HUKHOBEHHUSI HOBBIX COCTOSIHUM, CTPYKTYp U (opm B Tmpoiiecce
CaMOOpraHu3allii, a HE COXPAHEHMsS WIM MNoJJepKaHus ctapbix ¢opm. MmMeHHO
MO3TOMY OHAa ONHUPAETCs Ha MPUHIUI TMOJOXKHUTEILHOM 00paTHOW CBA3M, KOI/Aa
U3MEHEHHUs, BO3HUKIIME B CHCTEME, HE IIONABJIIOTCS WIM KOPPEKTUPYIOTCH, a,
HA000POT, MOCTENEHHO HAKAIUIMBAIOTCS U B KOHIIE KOHIIOB MPUBOAT K Pa3pyLIEHUIO
CTapOX U BOBHUKHOBEHHIO HOBOM CHCTEMBI.

JIns  XapakTEpUCTHUKH CAMOOPraHU3YIOLIUMXCSA IIPOLIECCOB B JIUTEPATYpPE
yHOTPEONSIIOTCS  pa3Hble TEPMHUHBI, HA4YMHAsI OT CHHEPIeTUYECKUX U KOHYAs
HEJIMHEWHBIMM  HEPABHOBECHBIMM  CHUCTEMaMM  WJIH  JaX€  CHCTEMaMu
aBTOMOATHUYECKUMU WM CaMOOOHOBIOMKMUCA. Ho B 11€710M Bce OHU BbIpa)aroT
OJIHY U Ty XK€ UJCI0, TaK KAK peUb B HUX UAET O CIOXHOOPTraHU30BAHHBIX CUCTEMAX,
ABJISIFOIINXCS  CUCTEMAaMHM  OTKPBITBIMH, HaxOJSUIUMHUCS BAQIM OT TOYKHU
TEPMOJANHAMUYECKOIO PABHOBECHS.

XOoTs JUI BCEX HUX MOKA HE CYIIECTBYET eIMHOM (yHIaMEHTaIbHOU TEOPUH, B
o0ILIyI0 mapajgurMy UX OOBEIMHSIET MPUHAJICKHOCTh K CI0KHOOPTraHU30BaHHBIM
CHUCTEMaM.

13.2. CAMOOPTAHUBALMS KAK OCHOBA PBOJIIOLINN

HecmoTps Ha TO, 4TO uHIEW BBOJIOLUHUM, HAaYWHAA OT KOCMOTOHMYECKOU
runote3bl Kanra - Jlartaca 1 koH4Yas 3BOJIFOIIMOHHOM Teopuel JlapBrHA, MOTYyYWIIH
IIMPOKOE TPU3HAHUE B HayKe, T€M HE MEHee, OHM (OPMYJIHUPOBAIIUCH CKOpee B
MHTYUTHBHBIX, Y€M TEOpeTHYeCKuX TepMmuHax. [loaToMy B HUX TpPYJIHO OBLIO
BBISIBUTH TOT OOIIMI MEXaHU3M, ITOCPEACTBOM KOTOPOTO OCYIIECTBIISCTCS IBOIIOIHS.



Kak ormeuanoce Bblllle, TJaBHBIM MPENSATCTBUEM 31€Ch CIYXKWIO PE3KOE
IIPOTUBOIIOCTABIICHUE KUBBIX CHCTEM HEKHBBIM, OOIIECTBEHHBIX - MPHPOIHBIM. B
OCHOBE TaKOI'O IPOTHUBOIOCTABJICHUS JICKAIN CIMIIKOM a0CTpaKTHBIE, a IOTOMY
HEaJICKBaTHbIC TIOHSATHS W TMPUHIUIIBI  KJIACCHYECKOM TEPMOJUHAMHUKH 00
W30JIMPOBAHHBIX W PAaBHOBECHBIX CHCTEMax. VMEHHO TOATOMY 3BOJIOLUA
(GU3MYECKUX CHUCTEM CBS3bIBAJaCh C WX JE30praHu3aIliei, YTO MPOTUBOPEUUIIO
OOIIENPUHATHIM B OHOJIOTHYECKMX W COLUMAIBHBIX HayKaX MpPEACTaBICHUAM 00
ABOJIIOIUH.

UtoOsI pa3pemuTh BO3HUKIIEE TITyO0KOE MPOTUBOPEUNE MEKY KIACCUIECKOM
TEPMOJMHAMHYECKON ABOIOLMEH, C OJTHOW CTOPOHBI, U IBOJIONMEH OMOJIOTHYECKON
U COIMANIbHOM, C APYroH, - PU3NKU BBIHYXKIEHBI ObLIM OTKA3aThCsl OT YIPOIIEHHBIX
MOHSATUA M CXE€M M BMECTO HHX BBECTH MOHATHS OO0 OTKPBITBIX CHCTEMax W
HEOoOpaTUMBIX Tporieccax. biarogapst 5ToMy 0ka3ajgoch BO3MOXHBIM Pa3BUTh HOBYIO
HEJIMHEWHYIO U HEPABHOBECHYIO TEPMOJIMHAMUKY HEOOPATUMBIX MPOIECCOB, KOTOPast
CTaJla OCHOBOM COBPEMEHHOW KOHLIETIIUA CaMOOPTaHU3AINH.

13.3. CAMOOPTAHUBALMS B JUCCUIIATHBHBIX CTPYKTYPAX

MHOrounciieHHple IIPUMEPHl CaMOOPTraHM3alMA B TUAPOJAMHAMUYECKUX,
TEIUIOBBIX U JIPYTUX (PU3HYECKUX CHCTEMax, HE TOBOPS YK€ O CHCTEMax KHUBOM
IPUPOJIBI, YUEHbIE 3aMedann AaBHO. HO B cuily JOMMHHpOBAaBIIMX B HAyKE CBOETO
BPEMEHH B3IUIAJI0B OHHM TOIMPOCTY HE 3aMedalid UX JHOO CTapamuch OOBSICHUTH C
IIOMOIIBIO CYILIECTBOBABLINX TOrJA IMOHITUN U IPUHIUATIOB.

ITockonbky B Hayke XVII - mepBort mosoBuHbl XIX BB. JOMHUHHpOBAJIA
MEXaHUCTUYECKas MapagurmMa, NOCTOJIbKY B HEMl BCE MPOLECCHI MBITATUCh OOBICHUTD
IIyTEM CBEJICHUSA MX K 3aKOHAM MEXAHUYECKOI'O JIBMKCHHUS MaTECPUAIBbHBIX YaCTHIL.
[Ipenmnonaranock, 4TO 3TH YaCTUIBI MOTYT JIBUTAaThCsA, HE B3aUMOJEUCTBYS APYT C
IPYroM, a camo€ TJIaBHOE - UX MOJIOKEHHE U CKOPOCTh ABMKEHUS OyIyT TOYHO H
OJTHO3HAYHO OIpPEAEIECHHBIMU B JIFOOOH MOMEHT B MPOILIOM, HACTOSIIEM U OyayIIeMm,
€CIM 3aJlaHbl UX HAYaAJIbHOE IMOJOXKEHUE M CKOpocTh. (ClienoBaTeNbHO, B TAKOM
MEXAaHWYECKOM OINMCAaHWHA BPEMS HE WIPAeT HUKAKOW pPOJM M MOITOMY €ro 3HAK
MOXHO MEHATHb Ha oOpaTHBIA. BcenemcTBue 3TOro momoOHBIE MPOIECCH CTaIH
Ha3bIBaTh OOpPAaTUMBIMH. B HEKOTOpBIX Cily4asX, KOTJla pedb HJIET O HEMHOTHUX H
OTHOCUTEIBHO W30JIMPOBAHHBIX APYr OT Jpyra Telnax MW CUCTEMaxX, TaKou
a0CTPAKTHBIM MOAXOJ MOKET OKa3aThbCs 11e1eco00pa3HbIM M TMoJie3HbIM. OJHAKO B
OOJBITMHCTBE PEATBHBIX CIIy4aeB MPHUXOAUTCS YUYUTHIBATH U3MEHEHHE CHCTEM BO
BpPEMEHHU, T. €. UMETh JIEJI0 C HEOOPATUMBIMU MPOIECCAMHU.

Kak yxe ormedanoch BbIIIE, BOEPBBIE TAKUE IMPOLECCHl CTAIM W3Y4aTbCs B
TEPMOJMHAMUKE, KOTOpPAsi Hadajla MCCIENOBATh IPHUHIUIIMAIBHO OTJIWYHBIE OT
MEXaHUYECKUX TEIUIOBBIE sABJICHUA. TeIo Iepenaercss OT Harperoro Tena K
XOJIOTHOMY, a He Hao00poT. C TeueHueM BpeMEHU OHO| pABHOMEPHO pacHpeesieTcs
B TEJIE WIM OKpYyXaroleMm! mpocTpaHcTBe. Bece 3TH mpocrediuue sBICHHS HEIb3s
oo 1 omuckiBaTh Oe3 ydera (paktopa BpemeHu. Ha Takoi dheHOMEHOIOTHMUECKON



OCHOBE ObLIM Cc(OpMYJIHMpPOBaHbl HMCXOJHBIE Hayalla WA 3aKOHBI KIJIACCHUYECKOU
TEPMOJUHAMUKHU, CPEU KOTOPHIX BAXKHEHIITYIO POJIb UTPAET 3aKOH SHTPOIMUHU.

[loHsiTHE SHTPONMM XapAKTEPU3YET Ty 4YacTh IIOJHOM SHEPIUU CUCTEMBI,
KOTOpass HE MOKET OBbITh HMCIOJIb30BaHa g MPOU3BOJACTBA paboThl. [loaTomMy B
OTIMYME OT CBOOOJHON SHEPruu OHa TMpeICTaBIseT Co0OM JerpaaupoBaHHYIO,
oTpaboTaHHylo OdHepruto. Ecin 0003HauuTh CcBOOOJHYIO »sHepruto dyepe3 F,
SHTPOIHUIO - S, TO MOJHAs FHEPrus cuctemsl E OyaeT paBHa

E=F+ST,
rae T - abcomtoTHas Temrneparypa 1o KenbBuny.

CoryiacHO BTOpPOMY 3aKOHY T€PMOJIMHAMHKH, SHTPOIHS B 3aMKHYTOW CHCTEME
MIOCTOSIHHO BO3PAacTaeT U B KOHEYHOM CYETE CTPEMUTCS K CBOEMY MAaKCHUMAaJbHOMY
3HaueHut0. CrneoBaTeNbHO, MO CTETIEHH BO3pAcTaHUsl SHTPONHHU MOKHO CYIUTh 00
HBOJIFOIIMN 3aMKHYTOH CHCTEMBI, a TEM CaMbIM M O BPEMEHU €€ W3MCHCHHs. Tak
BIIEpBbIE B (PU3WYECKYI0 HAyKy OBUIM BBEIICHBI TMOHSTHS BPEMEHU M IBOJIOIHH,
CBA3aHHBIE C HU3MEHEeHHeM cucreM. Ho moHsATHEe »3BONIOIMU B KIACCUYECKOM
TEPMOJIMHAMUKE, KaK MBI YK€ OTMEUaJIH BBIIIE, PACCMATPUBACTCS COBCEM MHAYE, YEM
B OONICTPUHATOM CMBICIE. IJTO CTAJI0 BIIOJHE OYEBUIHBIM TIOCIE TOTO, KOT/a
HeMenkui yuenblid JI. bonbiiman (1844-1906) cranm mHTEpHpeTUPOBATH SHTPOIIUIO
Kak Mmepy Oecrnopsika B cucteme. Takum o0pa3oM, BTOpPOW 3aKOH MOXHO OBLIO
Tenepb cPopMyIMpOBaTH TaK: 3aMKHYTasi CUCTeMa, MPEIOCTaBICHHAas caMoil cebe,
CTPEMUTCS K JOCTHXKEHUIO HanboJiee BEPOSITHOTO COCTOSIHUS, 3aKTI0YAIOIErocs B e
MaKCUMAaJIbHOW Jle30praHu3aiuu. XOoTsa YUcTO (OpMaIbHO J1€30praHU3aluI0 MOKHO
paccMaTpuBaTh Kak CaMOOPTAHHM3AIlMI0 C  OTPHIATCILHBIM  3HAKOM  WJIU
CaMOJIe30praHU3aINI0, TeM HE MEHEe, TAKOW B3IUISAJ HUYETrOo OOIIero He MUMEET C
coJiepKaTeIbHOM HMHTEpIIpeTaleil caMoOpraHu3alMy Kak Ipollecca CTaHOBJICHUS
KaueCTBEHHO HOBOT'0, 00Jiee BHICOKOTO YPOBHS pa3BUTHs cucTembl. Ho mist aToro
HE0OXoAuMO OBIJIO OTKa3aThCA OT TaKUX JAJIeKO UAYIUX aOCTpakiuii, Kak
U30JIMPOBAaHHAS CHCTEMa U PABHOBECHOE COCTOSIHHE.

Mexay TeM KilacCHMYecKas TEepMOJWHAMUKa WMEHHO Ha HHUX KaK pa3 H
omupangach M MOATOMY paccMaTpHUBalia, HAMPUMEP, YACTUYHO OTKPBHITHIE CHCTEMBI
WIM HaXoJsluecss BOJU3M OT TOYKA TEPMOJMHAMHYECKOTO PABHOBECHUS Kak
BBIPOXKACHHBIC CIyYad M30JIMPOBAHHBIX PABHOBECHBIX CHCTeM. OQUEBHIHO, YTO IS
OOBSCHEHHS TIPOIIECCOB CAMOOPTAaHM3AIMU HEOOXOIUMO OBLIO BBECTH HOBBIC
MOHSATUS W TPHUHIIUIBI, KOTOpbIe ObI aJIeKBAaTHO OIMCHIBATU PEATBHBIE TPOIECCHI
caMOOpraHu3allvy, TPOUCXOISIINE B IPUPOJIE U OOIIECTBE.

HawnGonee dyngameHTaIbHBIM U3 HUX, KaK MBI YK€ 3HAEM, SIBJISICTCS TIOHSITHE
OTKPBITOH CHCTEMBI, KOTOpasi CIIOCOOHAa OOMEHUBATHCS C OKPYKAIOIICH Cpeoi
BEIIECTBOM, JHepruedl wiu wuHpopmanuei. [lockonabky MexAy BeEIIECTBOM U
SHEPruen CyuIeCTBYET B3aUMOCBS3b, IOCTOJILKY MOYKHO CKa3aTh, YTO CUCTEMA B XOJ€
CBOCH HBOJIOLMM MPOU3BOAUT IHTPOIHIO, KOTOpAsi, OAHAKO, HE HAKAaIlIMBACTCS B
HEeH, a yJaiseTcss U paccerBaeTcsi B OKpYKarole cperne. Bmecto Hee u3 cpejbl
MIOCTYIAET CBEXKasl PHEPrusi U UMEHHO BCJEACTBUE TAKOI'O0 HEMPEPHIBHOTO OOMEHa
SHTPOIHUS CHCTEMBl MOYKET HE BO3pacTarh, a OCTABaThCS HEM3MECHHOW WU JaKe



yMeHbIaTbesa. OTCro/1a CTAaHOBUTCS SICHBIM, UYTO OTKpPbBITasi CUCTEMA HE MOXKET OBbITh
pPaBHOBECHOM, MOTOMY €€ (PYHKUIHOHHpPOBaHUE TPeOyeT HEMPEPHIBHOTO MOCTYIIIICHUS
DHEPI'UU U BELIECTBA U3 BHEIIHEW CpPelbl, BCIEIACTBUE YEr0O HEPABHOBECUE B CUCTEME
YCUJIMBAETCS. B KOHEYHOM WTOre NpPEXKHAS B3aUMOCBI3b MEKIY DJIEMEHTaMU
CUCTEMBI, T. €. €€ IPEXKHsA CTPYKTYypa, pazpymaercsa. Mexay dJ1eMeHTaMu CUCTEMBI
BO3HUKAIOT HOBBIE KOIE€PEHTHBIE, WJIM COIJIAaCOBAHHBIC, OTHOULIEHHUs, KOTOPbIE
OPUBOIAT K KOOIIEPATHBHBIM IMPOLECCAM M K KOJUIEKTUBHOMY TIOBEICHHUIO €€
9JIeMEHTOB. Tak cXeMaTU4eCKHu MOTYT ObITh OMMCAHBI MPOIIECCH CAMOOPTaHU3AIINH B
OTKPBITBIX CUCTEMAX, KOTOPBIE CBA3aHBI C JUCCUMALUEH, WU PACCETHUEM, SIHTPOITUH
B OKPY>KaIOIIYIO CpENy.

CymecTByIOT TakXke CilIyd4adl CaMOOpPraHW3alMd HWHOIO THUIA, B KOTOPBIX
IIEpEX0/l K HOBBIM CTPYKTypaM He€ CBA3aH ¢ auccunauued. Hanpumep, yBennuuBas
HAmop BOJBI IMyTEM OTKPBITUS BOJOMPOBOIHOIO KpaHa, Mbl MOXEM HaOI0AaTh
nepexo OT IJIABHOTO JJAMUHAPHOTO TEYEHUS KUAKOCTH K OypHOMY TypOyJIEHTHOMY.
WNHorna HaOmonaroTCsl AaXKe Ccllydad, KOrJa BO3HMKHOBEHUE HOBBIX CTPYKTYD
IIPOUCXOAUT 3a CUET YBEJIWYEHHS JSHTPOIMUA CaMOU CHUCTEMBI. TaK IPOUCXOJHT,
Hampumep, Mpoiecc 00pa3oBaHUsl KPUCTAIUIOB U3 KUJKOCTHU, CHEXHBIX XJIONBEB U
OMOJIOTMYECKNX MeMOpaH

Opnako B Hacrosiiee BpeMsi HauOOIbIIMK MHTEPEC M OCHOBHOE 3HAUEHUE
npuoOpeTaroT, KOHEYHO, JUCCUIIATUBHBIE CTPYKTYphl. B KadecTBe oOpaszma s
NOCTPOEHUSI TEOPETUUECKOW MOJENH TAKUX CTPYKTYpP, HA3BAHHOTI'O OPIOCCENISITOPOM,
MOCIYX WM, KaK MbI YK€ OTMeYalld, CHernuUUecKrne XWMUYECKHE PpEeaKIluH,
n3ydeHHbie HamuMu yueHbiMH b. benoycoBeim u A. XKabotunckum. Takue peakuuu
COMPOBOXKIAIOTCS ~ 00pa3oBaHUEM OCOOBIX MPOCTPAHCTBEHHBIX CTPYKTYp H
IIPOUCXOIAT 3a CYET MOCTYIUICHHWS HOBBIX XMUMHYECKMX PEAreHTOB W YAAJICHUS
MPOJYKTOB peakiuu. BaxHOW HMX OCOOCHHOCTBIO SIBIISIETCS TaKKE MPUCYTCTBHE
KaTalnu3aTopoB, KOTOPBIE CIIOCOOCTBYIOT YCKOPEHUIO X014 PEAKIIMH.

Ji1st 00BACHEHHS TPOLIECCOB CAMOOPTaHU3ALMK B IUCCUITATUBHBIX CTPYKTYpax
N.P. TIpurokvHbIM U €ro COTPYJHUKAMH ObUTH CHOPMYIUPOBAHBI BaKHEUIITHE
yCIJIOBHUS, KOTOPbIE MOAPOOHO MEPEUHCIIECHBI B TJ1. 6.

13.4. CAMOOPI AHMBALMS — UCTOYHUK U OCHOBA ABOJIIOLIMU CUCTEM

B cymiecTByronmx Teopusix 3BOJIIOIMUM OCHOBHOE BHHUMaHHUE 00paliajioch Ha
BO3JCUCTBUE OKPYXXAIOWIEH Cpelbl Ha cucreMy. VIMEHHO B WM3MEHEHUH WM K€
BO3HMKHOBEHUHU HOBBIX ()aKTOPOB CPENbl BHJIECIH B MPOIUIOM TJIABHYIO JBIKYIIYIO
cuily »BodouMH. Jlake B JApBUHOBCKOM TEOPHM MPOUCXOXKJICHHS HOBBIX BHUIOB
pacTeHUIl U KUBOTHBIX MyTEM E€CTECTBEHHOTO OTOOpa IIaBHBIM aKIIEHT JeNaliCsl Ha
cpeny, KOTOpasi BEICTyMalla B KA4ECTBE OMPELISIONEro pakropa aganTaiii KUBbIX
CHUCTEM K M3MEHSIOIIMMCS YCIIOBUSIM UX CYIIECTBOBaHUs. He MOIIIeKUT COMHEHUIO,
YTO BHEIIHWE YCJIOBUS, cpelda OOWTaHUsS OKa3bIBAIOT OTPOMHOE BIHSHHE Ha
3BOJIIOLMAIO, HO 3TO BIIMSIHUE B HE MEHBIIEH CTEIEHW 3aBHCUT TAKXKE OT CaMOM
CHCTEMBI, €€ COCTOSIHUS U BHYTPEHHEN MPEIPACIIONIOKEHHOCTH.



C TOYKM 3peHMs TapaJurMbl CaMOOPTaHU3AIMUA CTAHOBUTCS SICHBIM, YTO
YCIIOBHEM pAa3BUTUS HE TOJBKO KUBBIX, HO M JUHAMUYECKUX CHCTEM BOOOIIE
SIBIIIETCS. B3AUMOJICMCTBUE CUCTEMBI M OKPYXKAIOILIEH €€ Cpelbl. TOIBKO B PE3YJIbTATE
TaKor0  B3aUMOJICUCTBUS  “MPOUCXOAUT OOMEH BEIIECTBOM, DOHEpPrue u
uH(pOpMaIuell MeXly CUCTEMON U ee OKpy)KeHHeM. brarogaps 3ToMy BO3HUKAET U
MOAJEPKUBAETCSI HEPABHOBECHOCTb, & O3TO B KOHEYHOM MTOIr€ IPUBOAUT K
CITIOHTAHHOMY BO3HUKHOBEHHUIO HOBBIX CTPYKTYp. Takum oOpazom,

caMoOpranr3anys BBICTYIIACT KaK HMCTOYHHUK 3BOJIOLNHWU CHCTCM,
TaK MaC OHa CIIYJKUT HadajJlaM IIponeccCa BO3HHMKHOBCHHA KaUCCTBCHHO
HOBBIX 4 00JI€€ CIIOKHBIX CTPYKTYP B Pa3BUTHUH CUCTCMEI.

KoHeuHo, Ha pa3HBIX YpOBHSAX 3BOJIOLMOHHON JIECTHHUIIBI CaMOOpPraHU3aLIMs
npuoOpeTaeT cBoi crnenuduueckuii xapakrep. Tak, yXe Ha TPeaOHOJIOTHIECKOM
CTaUU  BO3HUKAIOT  aBTOMOATHUYECKHUE  CHUCTEMBbI, KOTOpblE HE  IPOCTO
B3aUMOJICUCTBYIOT CO CpEod, HO TOCTOSIHHO OOHOBJISIIOT ce€0s U TEM CaMbIM
MO/JIEPKUBAIOT CBOE CYIIECTBOBAHME M OTHOCUTEIbHYIO aBTOHOMHOCTb. Camoii
AJIEMEHTAPHOW aBTOIIOATUYECKOM KHUBOM CHUCTEMOM SBISIETCS KIIETKA, KOTOpas
HENPEPHIBHO OOHOBIIIET COCTAB CBOMX MOJIEKYJI B pe3yJIbTaTe B3aUMOJEHCTBUS ABYX
MIPOTHUBOIIOIOXKHBIX MpoleccoB. MIMEHHO B MOAOOHOM MpoLecce CaMOOOHOBIICHUS
AJIEMEHTOB aBTOIOATHUYECKUX CUCTEM HEKOTOpbIE YUEHbIE BUIAT HE TOJIBKO MPoodpa3
MeTabonu3mMa, HO W oOOMeHa BemecTB B I1eJIOM. [IpOTMBOMONOXHBI UM
AJUTONO3TUYECKHE CHUCTEMBI, (PYHKIMOHUPOBAHHUE KOTOPBIX JKECTKO 3a/1aHO HW3BHE.
TunuyHbIMM ~ CHUCTEMaMH  TakKOro pojJa  SABJSIIOTCS — MAlIUHBIL,  KOTOPBIE
KOHCTPYUPYIOTCS C €TI0 TPOU3BOICTBA ONPEACICHHON POy KIIUH.

B nocnegnue aecsaTuieTvss NpeaNpUHUMAIOCH HEMAJO MONBITOK OMHCAHUS
HBOJIIOLIMY B TEPMHHAX COBPEMEHHBIX Hay4HbIX Teopuil. Haubosnee uHTEpecHBIM U3
HUX TIPEJICTABIISAETCS, BO-TIEPBbIX, KHOEPHETUUYECKUM TOIXO0/I, PA3BUTHIM aHTJITUHCKUM
ouonoroM-kubepHeTukoM Poccom OmbOH, KOTOpBIA CBA3BIBAET HBOJIIOIUIO C
JTOCTHKEHHEM YJIbTPAyCTOMYMBOTO COCTOSIHUS, IPU KOTOPOM CHUCTEMA IMOCTENEHHO
aJanTUPyeTCs K CBOEMY OKPY KEHHIO, ITI0Ka HE JIOCTUTHET paBHOBECHUS. B oTianune ot
napajurMbl CaMOOpraHU3alMK 3/1€Ch He oOpallaeTcsi BHUMAaHUS Ha TO, YTO B XOJI€
ABOJIIOLMU TPOUCXOJIUT YCHICHHE, WHTEHCU(UKAIUS B3aUMOJEHCTBUS CHUCTEMBI C
OKpY’Karollen cpeno. BMecTo 3Toro nocTyampyercs, 4To KOraa CucTeMa JOCTUTaeT
cTabuiau3aluy, TO €€ B3aUMOJEHCTBUE CO CpeloM 3aBepliaerca paBHoBecueM. Ho
paBHOBECHE HE UCKIIOYAET B3aUMOJICUCTBUS U K TOMY K€ SIBJISIETCS OTHOCUTEIbHBIM.
Bo-BTOpBIX, AN HM3y4YeHHs HIBOJIOLMU HEPEAKO OOpamaroTcss K MaTeMaTUYecKOM
Teopun Karactpod, pazpaboraHHOW ¢paHIly3ckuM matemaTukoM Pene Tomom (p.
1927). Onnako oHa, MOXanyid, B emie OOJIbIIEH CTENeHu HE MOAXOAUT IS
MIPEACTABICHUS SBOJIIOLMOHHBIX MPOLECCOB, TaK KAK pacCMaTpUBAaET PAa3BUTHE OT
3aJJaHHOTO PaBHOBECHOT'O COCTOSIHMSI CUCTEMBI K JIpyromy kak "karactpody". Taxoii
MOJIXO/1 MPEJCTaBISAETCSl BIOJIHE YOEAUTENIbHBIM, KOT/Ia peyb UAET O MEpPeXojie OT
YCTOMYHMBOIO COCTOSIHHSI CHUCTEMBI (HampuMmep, KopadJis, camoJieTa, COOPYKEHUs) K
HEYCTOMYMBOMY M B KOHIIE KOHIOB K Kartactpode. Ho »BoOLMOHHBIE MPOLIECCHI
UMEIOT  COBEPIIEHHO MPOTHUBOIOJIOXKHBIM  XapakTep - OHHM MPUBOAST K



BO3HUKHOBEHUIO 00JIe€ YCTONYMBBIX TUHAMUYECKUX CUCTEM.

UtoObl MOHATH, MOYEMY CAMOOPTAHU3AIMS COCTABISICT OCHOBY 3BOJIOIHH
CUCTEM, HEOOXOJUMO HAIIOMHUTH, YTO B JUCCUIATUBHBIX CTPYKTYpax CIIOHTAHHBIM
NOPSIZIOK M HOBasi yCTOWYMBAsT JWHAMHYECKas CTPYKTypa BO3HHMKAIOT OJiaromaps
YCUJICHUIO (IIYKTyallld, a TMOCJCIHUE 3aBUCSIT OT MHTEHCUBHOCTH B3aUMOJICHCTBUS
CHUCTEMBI C OKpykeHueM. HempepplBHOE MX B3aMMOJECHCTBUE HA BCEM IPOTKECHUU
OVHAMHUKHA CHUCTEMBI OIpPEIEISAET HSBOJIIOLUUI0 TMOCIEAHENH. OTO O3HAYAET, YTO
ABOJIIOLMS CUCTEMBI COOTBETCTBYIOIIUM 00pa30M BIMSIET HA Pa3BUTHUE CPEIbl, TOUHEE
TOBOPS, T€X BHEIIHMX, OKPYXKAIOIIUX CUCTEM, C KOTOPBIMA OHAa B3aMMOJICUCTBYET.
Bor mouemy 31ech MOXHO C HM3BECTHBIMH OTOBOPKAaMH TOBOPUTH HE MPOCTO 00
ABOJIIOLNH, 4 O KO3BOJIIOLHUH.

OOBIYHO TIPY aHAJIKM3E DBOJIOIMOHHBIX MPOIECCOB MOCTETICHHBIC M3MCHCHUS,
KOTOpBIE IIPUA 3TOM ITPOUCXOIAT, XapaKTEPU3YIOT KaK CIIy4yalHbI€, a COBOKYITHBIM UX
pe3yJbTar Kak HeoOXoauMbid. XOTs Takoe TMPEJCTaBICHUE M IOJAYEPKUBACT
CyLIECTBOBAHUE CBSI3M MEXKJY HHMH, TEM HE MEHEE, HE PACKPBIBACT MEXAaHU3Ma
B3aMMOJICMCTBUS MEXIYy JIBYMS B3aUMOJIOINOJHUTEIBHBIMA CTOPOHAMHU €IUHOIO
nporecca 3Boionuu. [lapagurma ke camMoOOpraHu3alnMu IO3BOJIIET ATO CHENATh.
JIeCTBUTENBLHO, HA MHKPOYPOBHE IIPU CaMOOPTaHU3ALHUHU TPOUCXOJNUT MPOLECC
pacIIMpeHus Wi yCuiIeHus (QIyKTyaruu BCIASACTBUE YBETUYCHUS HEPABHOBECHOCTH
CUCTEMBI IMOJ] BO3JIEMCTBUEM CpEIbl. JTOT MPOLECC OCTAEeTCsl HE3aMETHBIM Ha
MaKpOypOBHE, IOKa HM3MEHEHHUSI HE JOCTUTHYT HEKOTOPOW KPUTHUYECKOU TOYKH,
MIOCJIE KOTOPOU CIIOHTAHHO BO3HUKAET HOBBIM MOPSAOK WIIH CTPYKTYpA.

[TockonbKy (QuyKTyaluu TpeNCTaBIAIOT COOOW Ciy4dailHble OTKJIOHEHHUS
CHUCTEMBI, MIOCTOJLKY MOYKHO CKa3aTh, YTO CiyyaliHble (PaKTOPBI CaMOOPTaHU3AINH, a
CJIEIOBATENBHO W 3BOJIFOLIMM, BBICTYIIAIOT HA MUKPOYpPOBHE cucteMbl. Ho pesynbrar
WX B3aWMOJICHCTBHSI TaK)Ke HE SBJISICTCS OJIHO3HAYHO JETEPMHUHHPOBAHHBIM, KaK 00
ATOM 4acTO 3a4BJISIOT. FIMEHHO 3/1€Ch CI0KUBLIMECA TPAAULMOHHBIE MPEICTABICHUS
CYHIECTBEHHO OTJIMYAIOTCS OT COBPEMEHHBIX. B camom Jienie, B KpUTHUUECKOW TOUKE
OTKPBIBAIOTCS II0 KpaliHEW Mepe JBa BO3MOXHBIX IIYTH 3BOJIFOLIMM CUCTEMBI, YTO
MaTEMaTHUKH BBIPAKAIOT TEpMUHOM "Oudypkarus'", o3HaA4YaOMIMM pa3ABOCHUE WIH
pasBeTBiieHue. Kakoii myTe mipu 3TOM "BbIOEpeT" cucTeMa, B 3HAUUTEILHONU CTEIEHU
3aBUCUT OT CIIyYallHBIX (PAKTOPOB, TaK YTO €€ IMOBEJCHUE HENb3sl MPEeCKa3aTh C
JIOCTOBEpHOM orpenesieHHoCThio. Ho Korga Takoil myTh BBIOpaH, TO JaibHEIIee
JBIDKCHUE CUCTEMBI TTOAUYUHSICTCS YK€ JIETEPMUHUCTCKUM 3aKOoHaM. Takum o0pa3om,
JUHAMHUKY Pa3BUTHUSI CUCTEMbl WJIM €€ IBOJIIOIMIO BOOOIIE CIEAYEeT paccMaTpuUBaTh
KaK €IMHCTBO JIByX B3aMMHO JONOJIHSIOUIMX CTOPOH €IMHOTO IMPOLECCa Pa3BUTHS, A
UMEHHO CIIy4yalHOCTH W HeoOxoaumoctu. [Iporecc pacmmpenus ¢uyKTyallud Kak
CIy4aiiHbIX (DAKTOPOB BOJIIOIMU HE CIIEIYET paccMaTpuBaTh B (hopMe UX IMPOCTOTO
HAKOIUICHMS, KaK 3TO HEPEAKO MPEACTAaBIISUIOCh B OTEUECTBEHHOW Jureparype. Ha
caMOM JIeJie CJIy4YailHble MPOLIECChl B3aHUMOJEUCTBYIOT JApPYr C JAPYroMm, MNpHYEM
pe3yabTaT TaKOro B3aUMOJEHCTBUA HE MOXKET ObITh MpeJcKa3aH 3apaHee. Tonbko
KOI'JIa BO3HUKAET HOBAas CTPYKTypa WIM JUHAMHYECKUN PEXKUM SBOJIIOLHS CUCTEMBI
Ha MaKpOYPOBHE MPUOOPETAET NETEPMUHUCTCKUN XapaKTep.



13.5. BBOJIIOLS U TEOPUSI CUCTEM

CucreMHOE [BHKEHHE, IOJIYUYMBIIEE HIMPOKOE PACIPOCTPAHEHUE B HAyKe
nocie BrTopoit MHpoOBOW BOWHBI, CTAaBUT, CBOCH IEJIbI0 OOECHEYUTh IE€IOCTHBIM
B3Il HA MUP, IOKOHYUTh € Y3KUM JUCUUIUIMHAPHBIM MMOAXOAOM K €r0 O3HAHUIO U
COJICCTBOBATh PA3BEPTHIBAHUIO MHOXXECTBA IMPOTPaMM [0 MEXIUCHUIUIMHAPHOMY
UCCJIEIOBAHUIO KOMIUIEKCHBIX TMpoOjeM. VIMeHHO B paMKax 3TOro JBHXKEHHUS
chOpMHpPOBATIUCh,  TaKHE€  BaKHEWIIME  HAMpaBiICHUS  MEXAUCUHUIUITMHAPHBIX
HCCIIeIOBaHM, KaKk KHOSpHETHUKA U CHHEPIeTUKA.

Teopust cucreMm B TOM BHJIE, KaK OHA MPEACTABIE€HA aBCTPUMCKUM OHOJIOTOM-
teopetukom Jlronsurom ¢on bepramandu (1901-1972) u ero mociegoBaTeIsIMH,
OPUEHTHpPYETCSI B 1LIE€JIOM Ha TNOJJEpKAHHE U COXpaHEHHE CTaOUIBLHOCTU H
YCTOMUYMBOCTU JMHAMUYECKHUX cucTeM. Ham yke NpHXOAWIOCh YKa3blBaTh, YTO
KrOepHETHYeCKas CaMOOPraHu3aIisl TEXHUYECKUX CUCTEM PEryJIHpOBaHUs HalleJieHa
Ha COXpPAaHEHHME HUX JUHAMMYECKOM YCTOMYMBOCTU IOCPEICTBOM OTPULATEIBHON
obparHoii cBsa3u. Hopas, Oojee oOmmas AuMHAMHUYECKas TEOPHUS CHCTEM JIOJKHA,
OUYEBUIHO, ONUPAThCS HAa TE€ (PYHIAMEHTAJIbHBIE pPE3YyJbTaThl, KOTOpbIE ObUIN
NOCTUTHYTBI B HEJIIMHEMHOM TEPMOAMHAMUKE W TIPEXKAE BCETO B TEOPUHU
JUCCUIIATUBHBIX  CTPYKTyp. Beap omnMpasch Ha MNOpeXHUE MPEACTABICHUS
PAaBHOBECHON TEPMOJMHAMUKH, HEJb3sl MOHATh MEXaHW3Ma BO3HMKHOBEHUS HOBOIO
NOPSIAKA U CTPYKTYP, @ CIAEA0BATEIBHO, U MOJIMHHOMN 3BOJIOILUU CUCTEM, CBSI3aHHOM
C BO3HMKHOBEHHMEM HOBOTO B pa3BUTHH. BOT mouyeMy COBpPEMEHHBIE aBTOPBI
o0paTWINCh K TEOPUU AMCCHUNATUBHBIX CTPYKTYp U CHUHEPreTUKe HJid OObSICHEHUS
npoueccoB 3Boitonuu. KoHeuHo, 3Ta Teopus HE MOXKET €lle OO0OCHOBaTh psil
BOKHEHIIUX TIOJIOKEHUM HBOJIIOIMUA, B OCOOCHHOCTH KOTJIa peyb 3axOJIUT O
KOCMOJIOTMYECKOM  DBOJIIOLMHY, B3aWMMOJEWCTBUM IPOLIECCOB OPraHU3alUuU U
N€30praHu3aluyl U HEKOTOPBIX Apyrux. Ho oHa maer ko4 K MOHMMAaHWIO MHOTHMX
BAJKHBIX JBOJIIOLMOHHBIX IPOLECCOB, MPOUCXOIAIINX B JKMUBOM INPHUPOAE, a CaMoOe
[JIABHOE - TIOMOTaeT YCTAHOBUTH CB3b MEXIY HEKUBOM U KUBOU IPUPOAOU IyTEM
aHayn3a GopM NpeJOMOTHUYECKON IBOJIIOLIMH, BOSHUKHOBEHUS JIEMEHTAPHBIX JKHUBbIX
CUCTEM U3 OPTaHUYECKUX MAKPOMOJIEKYIL.

Ecnmu camoopranmzanust B mpocrteiiieil ¢gopMe MOXKET BO3HUKHYTH YXKE B
(U3UKO-XMMUYECKUX CUCTEMAX, TO BIIOJIHE 0OOCHOBAHHO MPEIIOI0KUTh, UYTO OoJiee
CIOKHOOPTaHM30BAHHBIE CHUCTEMBI MOTJIM TIOSIBUTBCA TAKXKE B  PE3yJbTaTe
cneuu(UYeckoro, KadyeCTBEHHO OTJIMYHONO BO MHOTMX  OTHOILIEHHUSAX, HO
POJICTBEHHOI'0 IO XapakTepy Iporecca camoopranu3aunu. C 3TOM TOYKH 3pEHUs U
BO3HUKHOBEHME XU3HH Ha 3eMJIe BpsJ JIM MOXKHO PacCMAaTPUBATh KAK YHUKAIBHOE U
KpallHE MaJlOBEpPOATHOE COObITHE, KaK YTBEpXJajl, HalpuMep, H3BECTHBIN
¢pany3ckuii  6uonor Kak Mono. HecmoTpst Ha KpailHe peakoe coYeTaHue
0JIaronpuATCTBYIOIUX (HaKTOPOB, BOSHUKHOBEHHUE KU3HU Ha 3eMile IPEJICTaBIseT,
TE€M HE MEHEE, 3aKOHOMEPHBIHN Pe3yNbTaT JJIUTEIIHBHOTO POLIECCA IBOIIOLIHAH.

[losTromy  BHmONHE  MPaBAONMOAOOHO  JOMYyIIEHHE, 4YTO  IPOIECCHI
ABTOKAaTAJIUTUYECKON CaMOOpPraHW3alMyd MOTYT CTaTh OCHOBOHM ISl MCCIIEOBaHUS
MHOKECTBA CaMbIX PA3JIMYHBIX 3BOJIIOLMOHHBIX Ipoueccos. I[IpaBma, mpum sToM



BBICKA3bIBAIOTCS ONACEHUsI, HE BEJIET JIM TAKOM MOJAXOJ K PEIYKIHOHU3MY WM Ja)e
K (usukanusmy, T. €. OOBICHEHHIO CBOMCTB M 3aKOHOMEpHOCTEH Oolee
CJI0KHOOPTaHU30BaHHBIX CUCTEM 3aKOHOMEPHOCTSIMHU MPOCTHIX (PU3NYECKUX CUCTEM.
[IpoTHB TakKoOro OMaceHwsi MOKHO BBIIBUHYTb PsJl YOEAUTEIbHBIX apryMEHTOB.
Hayate ¢ TOro, 4ro Teopus JUCCUIIATUBHBIX CTPYKTYp C C€aMoOro Havajia
[OCTYJIUPYET, YTO BHOBb BO3HUKAIOIIME CTPYKTYpPbl U CUCTEMBI 00pa3yloTcs B
pe3yibTaTe HapylUICHHUs] MPEKHUX CUMMETPHUM, CTPYKTYp M TOpSAIKA, TaK 4YTO O
CBEJICHHHM K HUM HOBBIX CTPYKTYp HE MOXeT ObiTh peun. Kpome Toro, roBops o
KaTaJUTUYECKUX JIUCCUNATUBHBIX CTPYKTypax KaK OCHOBE pa3IU4HbIX (opM
HBOJIIOLIUY, TEOPETUKH CUHEPreTUKU OOpaIlaloT BHUMAHUE HE CTOJBKO Ha MPOCTOE
UX CXOJCTBO, CKOJIBKO Ha IIyOOKOE€ POJICTBO JIEXKAIIEr0 B UX OCHOBE MEXaHM3Ma
caMOOpraHu3alLuu.

13.6. CAMOOPIAHMBALMS B PA3JIMYHBIX BUJIAX DBOJIFOIIUN

Teopusi IUCCUNATUBHBIX CTPYKTYP, BO3HUKIIAS HAa OCHOBE HCCIEIOBAHUS
OpoCcTeUnX (QU3MKO-XUMUYECKUX CHUCTEM, OKa3alach CHOCOOHON OOBICHUTH
MHOTHE  DBOJIOLMOHHBIC  MPOIECCH, MPOUCXOAIIMEe B  OHUOJIOTUYECKUX,
AKOJIOTMYECKUX M JIaXKE COLMAIbHO-KYJIbTYPHBIX CUCTEeMax. Pa3dymeeTrcs, Ha 3TOM
OyTH BCTPEYAETCSl HEMajo TPYJAHOCTEH U TMpoOjeM, KOTOpbIe KIYT CBOEIro
KOHKPETHOTO paspeiieHus. Ho riiaBHoe ee npenumyInecTBO COCTOUT B TOM, YTO HOBas
rnapajgurmMa IMOMOTaeT B3TJIAHYTh HAa MUP M COCTaBJISIIONIME €€ CUCTEMBlI C TOUKHU
3peHUs UX BO3HUKHOBEHHS W Pa3BUTHA 0€3 MPUBJICUCHUS KAKUX-ITMOO MUCTUYECKUX
CHJI BpPO/JI€ MPECIIOBYTOM ""KM3HEHHOM CHIIbI" WM e1ie Oojiee paHHen "sHTenexun".

[TonbITKa mpuUnNucaTh KA4YECTBEHHO OTJIMYHBIM OT HEOPTaHUYECKUX CHUCTEM
KUBBIM CHCTEMaM OCOObIE CBEPXIPHUPOJHBIE, a TIOTOMY HEOOBSICHUMBIE
palMoHAIbHBIM CIIOCOOOM CBOMCTBAa WM KadyecTBa IO CYyTH Jiejla yCTaHABIMBACT
HEMPOXOJIUMbIE TpaHUIBl MEXKIy HUMU. B pesyinbTaTre 3TOro ycTpaHsieTcs
BO3MOXXHOCTh YCTAHOBJICHUS KaKOW-TMOO CBS3M MEXKIYy HEKUBOH U IKHUBOU
OpPUPOJIOM, HEOMYILIEBICHHbIM W OAYILIEBICHHBIM MHPOM, a TEM CaMbIM
JUKBUJUPYETCS KaKasi-Tu00 MOMBITKA B3IJITHYTh HA BECh OKPYKAIOITUNA MUP C TOYKU
3pEHHS] €ro ABOJIONHMHU. YUEHHE O JUCCUNATUBHBIX CTPYKTypax MOXKET PaCKpPbITh
MEXAHW3MbI 3BOJIIOIIMMA B KOHKPETHBIX BHUAAX ABOJIOLMHM, HAYMHAS OT MPOCTEHUIINX
CUCTEM HEXHBOM MPUPOABI W KOHYAsA CIOXHBIMH (opMamMu 3BOJIOLUU B
OMOJIOTUYECKHX, COLUATTBHO-DKOHOMUYECKUX U KYJIbTYPHO-UCTOPUUECKUX CUCTEMAX.

13.7. OBOIIOLMA B COLIMAJIBHBIX U TYMAHUTAPHBIX CUCTEMAX

HecMoTpst Ha CylIeCTBEHHOE OTJIMYME, COUUAIBHO-KYJIbTYPHON 3BOJIOLIUU OT
OMOJIOrMYECKOM, MEXJy HMMU CYIIECTBYET TaKKe OOJbIIOE CXOACTBO U, MOXHO
Jaxke cKa3arh, TiyOokas aHanmorus. HemapoM BUIHBIE yYeHBbIE XapaKTEpU3YIOT
COLIMAIBHYIO 3BOJIIOLUIO KAaK MPOAOHKEHHE OMOJIOTMYECKOW WM T'€HETHYECKOM



ABOJIIOLMM JAPYTUMU cpefcTBaMu. HekoTopele pake CUMTAIOT KYyJbTypy Oolee
MOIIHBIM CPEJACTBOM MPUCIIOCOOICHUSI.

AHanmu3upysi OCOOEHHOCTH COLMAIbHO-KYJBTYPHOM SBOJIIOLWHU, CIEIYET
n3beratb JByX KpaiHocTeil. Bo-mepBbiX, He 3a0bIBaTh, 4YTO YEJOBEK Kak
OMOCOIMaTbHOE CYIIECTBO TIOSIBISIETCSt KaK 3aKOHOMEPHBIA TPOIYKT 3BOJIOIHUH
MaTepPUAIBLHOTO MHUPA, a TOTOMY €r0 3BOJIOIHUS, KaK U SBOJIOLUS OOIIECTBA B LIETIOM,
0OHapy>KUBAET IEJIBINA Psi/I CYIIECTBEHHO aHAJOTHUYHBIX MPU3HAKOB U OCOOCHHOCTEH.
Bo-BTOpBIX, MOCKOJIbKY HUKakas aHaJOTHsl HE O3HA4aeT TOXJAECTBA, IMOCTOJIbKY
CTAHOBUTCS HEOOXOIMMBIM BCKPBITh, TPEKIE BCEro, T€ OTIUYUTEIIbHBIE YEPTHI,
KOTOPBIE IPUCYII UMEHHO OOIIECTBY U YEJIOBEKY KaK COILIMAIbBHOMY CYIIECTBY.

JlymaeTcsi, 4TO MMEHHO TaKOM MOJAXOA JAacT HaM BO3MOXXHOCTh BBIOpaTh
MPaBUIBHYIO JIMHUIO HMCCIEOBAaHUS W M30€XKaTh TE€X BYJBrapu3aTOPCKUX OIIHUOOK,
KOTOpBIE CBS3aHBl C COLMAI-IAPBUHU3MOM M C HEKOTOPBIMH COBPEMEHHBIMU
COIMAIbHO-OMOJIOTHYECKUMHU BO33peHUsIMU. [IOMyTHO MBI TTOKa)KeM, YTO HOBEHIIIAs
KOHIIENIMS  SBOJIOIMHU, ONHUPAIOIIAsACSI HAa MapaJurMy CaMOOpPraHHU3alluH,
OKa3bIBaeTcs Oosiee aleKBaTHOM U JIJIsl aHAJIM3a COLUATIbHO-KYJIbTYPHOM DBOJIOIIHH.

Ecnu paccmarpuBarh COLMANbHO-KYJIBTYPHYIO 3BOJIIOLIUIO KaK MPOJOJIKEHUE
TEHETUYECKON DBOJIOIUU JIPYTUMHU CPEICTBAMHU, TO HETPYIHO OYJET MOHSTh, UTO
IIPU 3TOM OPOLIECCHl CAMOOPTaHU3alMY 3HAUUTEIIHHO YCIOXKHATCS, & cama SBOJIOLUS
TaKHX CUCTEM MPUOOPETET KAUECTBEHHO OTIMYHBIN XapaKTep.

dopMHUpOBaHUE YEJIOBEUYECKOIO PO, €ro BBIICICHUE U3 )KUBOTHOTO I[apCTBa
U TpeXIe BCero OT ONmKailmero orpsga NOpPUMATOB IO  COBPEMEHHBIM
IPEACTABICHUSIM HAYAJINCh NMPUMEPHO CBbIME 10 MHJTMOHOB JieT Ha3ad. Panbiie
CUUTAJIOCh, UTO OJIIKANIIIMMU TIPEeIKaMH YejloBeKa ObLIIU aBCTPAJIONMUTEKH, KUBIITUE
MPUMEPHO 3 MUWIJTMOHA JIET Ha3aJl, HO TeNePh YCTAHOBJIEHO, YTO OHU UMEJIH OOIIUM
MPEAKOM  00€3bsTHOMOJO0HOE CYIIECTBO, HAa3BAaHHOE PAMAIHMTEKOM, KOTOPOE
NOSIBUJIOCH ~ Ipubiau3urenbHo 12-14  MuwumoHoOB  JeT Hazaa. Pamanureku
MEpBOHAYAJILHO JKWJIM B JiecaX, HO IMOTOM B CHJy T'€OJIOTUYECKUX H3MEHEHUM
BBIHY)KJICHBl ObUIM TOKMHYTh WX W HadaTh OOXwWBaTh crenu. [lockombKy
NepeIBUTaThCs 10 paBHUHE ObLIO TOpa3no ynooHee 0e3 mepeaHux KoHeuHoctei, To
MOCTENIEHHO PaMaIlUTEeKH MPUOOPENIH CIIOCOOHOCTh K MPSAMOXOXKICHUI0. PaHbIie 3Ty
CIIOCOOHOCTh MPUIKCHIBAIIN YEJIOBEKY, )KUBIIEMY OKOJIO 1,5 MUJUIMOHA €T Ha3ad.

Ecnu ucxonuts U3 TPyIOBOW TEOPUM AHTPOIIOrEHE3a, TO CIEAYET OTMETHTb,
YTO IEPBbIE KAMEHHBIE OPYIWs MOSBWIHCH OKOJIO 2,6 MWJLIMOHA JieT Haszaa. OHu
OBLTM HaAWJCHBI BOJIU3H TEX K€ MECT, Iyie ObUIH OOHApYXEeHBI aBcTpajionuTeku. [lo-
BUJINIMOMY, €IlI€ pPaHblle MOSIBUIUCh TPUMUTUBHBIE Opyausi Ml oXOThl. Ilepexon k
TPYJIOBOM AESATENBHOCTU OJAroTBOPHO OTpa3ujICs Ha pa3BUTUU TEX OPraHoOB
YeJI0BEKa, KOTOphIE ObLIM HEMOCPEACTBEHHO C HEM CBsi3aHbl. Peub WIET B MEPBYIO
ouepenb O pocTe 00beMa MO3Ta W CTAHOBJICHUU SI3bIKA KaK BaXKHEWIIIETO CPE/CTBA
oOmenusa. XoTss 0OBIYHO ToJIararoT, 4ro homo sapiens nosBuiics He mo3zanee 40
THICSAY JIET Ha3al, HO HEKOTOPhIE YYEHBIC CUMTAIOT, YTO CTAHOBJICHHE TaKOTO
YEJIOBEKa W IMEpeXOoJl K [UBWIM3AIMU 3aHsl He wMmeHblne 100 Teicad Jer.
[lognepxuBas CcBO€ CYIIECTBOBAaHME OXOTOW, PBHIOOJIIOBCTBOM, COOMpaHUEM
CbheJI0OHBIX PAaCTEHUM, NEPBOOBITHBIC JIIOJIU HE MOTIJIUA KUTh B OJIMHOYKY, YTOOBI HE
CTaTh >KEPTBOM TOJIOJHOM CMEpPTH MpU HeymadyHou ao0brye. Ckopee BCEro, OHU



OXOTUJIUCh WJIM CEJIUIUCh HEOOJBIIMMU OTPSAIaMH, B KOTOPBIX CYIIECTBOBaja
KOJUIEKTUBHAsE COOCTBEHHOCTh Ha KpalHe CKYIHBIE CPEJICTBA CYIIECTBOBAaHUS. TaKoi
croco0 J00BIBaHUSI CPENCTB K JKU3HHU IEPBOOBITHBIMU JIFOJBMHU MPEIOMPEIETUIT
AKOHOMUYECKNE OTHOUIEHHS MEXKIYy HUMU U MPABUJIA TOBEICHUS B IPYIIIE, KOTOPHIE
XapaKTEPU3YIOTCS arpeCCUBHOCTBIO K JIIOASM W3 JPYTUX OTPSIAOB W TPYIIl H
B3aMMHOM TIOAJICP)KKON M COJUIAPHOCTHIO C YJeHaMH COOCTBeHHOH Tpymmbl. Ho
Takasi TEpPBOOBITHAS, WHCTUHKTHUBHAs MOpaJib TMOCTEINEHHO TMpHUIJIa B Pe3Koe
MPOTUBOPEYUE C HOBBIMHM YCIOBHSIMH KW3HU, KOT/A JIFOAU MEPEHUIM K Pa3BEICHUIO
CKOTa W 3eMJICJICNIUIO0, CTadu Oojiee PEeryasipHO OOMEHUBATHCS MPOTYKTaMHU CBOETO
TpyJa. 31eCh y’KE BMECTO KOJUIEKTUBHOW COOCTBEHHOCTH MOSIBISIETCS COOCTBEHHOCTD
YacTHas1, a BMECTE C HEW M HOBBIE IMBUJIM30BAHHBIE MOPaJb U MPABO.

HoBeie npaBuiia moBeneHus (popMUPOBAIUCH MMOCTEIIEHHO, TI0O MEpPe TOT0, Kak
JOJIA YOXKIaTUCh B TOM, UYTO COOJIIOJIEHNE TaKMX MPABHII 0KAa3aJI0Ch BBITOJIHBIM JIJIS
TeX COOOIEeCTB, KOTOPhIE OJaroaps 3TOMy MOIydYaau ONpeaeIeHHOE TPEUMYIIECTBO
nepen JAPYTMMH: OHH TMOMOTQIM WM BBDKUTH. [lOCTENEHHO, HO HEYKJIOHHO
LIABUJIM30BaHHBIE HOPMBI MOBEACHUS W IMpaBUia IPAKTUUYECKOM JEATEIBbHOCTH
NPOHUKAIOT B Ooisiee oOImMpHBIE coobuiecTBa JtoAeil. VIMEHHO Takue HOPMBI,
MpaBWIaMH corjalieHus u chOpMUPOBAIN TOT PACIIUPEHHBIN MOPSJIOK B OOIIECTBE,
KOTOPBIN JI€JIAET BO3MOXHBIM CaMO €0 CYIIECTBOBaHUE.

Kakum o6pa3zom Bo3HHMK Takoil mopsaok? Kakue ¢akTtopsl crocoOCTBOBAIH
ero (popMHUPOBAHUIO U TEM CaMBIM COJICHICTBOBAJIM BOJIIOIMH 001IeCTBA?

CounanbHasi BOJIONMS, KaK U 3BOJIIOIMS IPUPOHAS, BOZHUKAET B pEe3yIbTaTe
B3aMMOJICMCTBUS C OKPYXKAIOILIEW cpenou. B mocnenHen nepuoanyecKku nosBISIFOTCS
ClIy4daiiHble M3MEHEHUS, K KOTOPHIM >KHUBBIC€ OPraHU3Mbl WJIM COOOIIECTBA JIIO/ACH
JNOJDKHBI  aianTUpoBaThCs. B mpupoae Takas apanrtamus TPOUCXOAUT IyTEM
€CTECTBEHHOTO OTOOpa, B pE3yJbTare KOTOPOTO TMOOEKIar0T B OoprOe 3a
CYILIECTBOBAHKME U OCTABJISIIOT TOTOMCTBO HanOoJiee MPUTOJHBIE K YCIOBHUSIM HOBOTO
CYIIECTBOBAHUS TPYMIbl PACTCHUN U KMBOTHBIX. Takum oOpa3om, IBOJIOLUS 3]1€Ch
MPOUCXOAUT IMyTEM TEHETHYECKOW TMepeaadyd HaCIeJACTBEHHOW WH(OpMAIUA OT
poauTene K MoTOMKaM.

B conuanbHO-3KOHOMUYECKOW U KYJIBTYPHOU 3BOIOLMU HENOCPEACTBEHHBIN
OTIBIT, TPUOOPETEHHBIN JIOABMU B TMPOIECCE MPHUCTIOCOOTICHUSI K WM3MEHEHUSIM
OKPYXKaroLIEH Cpelibl, [0 HACJIEACTBY IOTOMKAM HE mnepegaercs. B 3Tom oTHoLIeHun
ABOJIIOIUSI  COIMAIBHBIX CUCTEM MPUHUMIUAIBHO OTJIMYAETCA OT SBOJIIOLHMHA
IIPUPOJIHBIX CUCTEM. TeM He MeHee,

y o0miecTBa CyIIECTBYIOT CBOM METOJbI M CPEJCTBA TEpenayu
NpPUOOPETEHHOTO W  HAKOIUIEHHOTO OIbITa, MPUYEM HE TOJIBKO
WHIUBUIYAJIbHOTO, HO M COILMAJbHOrO Xapakrepa. JTa METOAbl a
CPEJICTBA COCTABIISIOT TO, YTO OOBIYHO XapaKTEPHU3YIOT KaK TPATUIINN.

Croa OTHOCSTCS BCE CIMOCOOBI Mepe/layd ONbITa, HAYMHAS OT MPOCTEHIINX
HABBIKOB W TMpPaBWJ TIOBEACHHUS W  KOHYAs  CIOXHEHIIMMH  IPUEMaMHU
npodeccnoHanIbHON JEATENBHOCTH, HaKOIUJICHHBIMU 3HAHUSIMHU 151
00111e4YeIOBEYECKUMH HOPMaMH TMOBEJCHUS. Tpaiuliii OTJIMYAIOTCS OT PeQIIeKCOB,



WHCTUHKTOB U JIPYTMX YKMCTO OMOJIOTMYECKUX CBOMCTB TEM, UTO HE HACIEIYIOTCS
reHetuuecku. B atom cmeicie naypear HoOeneckoit mpemuun @. Xaiiexk (1899-
1992) coBepiiieHHO PABMIIBHO MOMEIIAET UX MEXKYy HHCTUHKTAMH U Pa3yMOM, XOTs
UX CBSI3b C Pa3yMOM M CO3HAHMEM HOCHUT 0o0Jie€ CIIOXKHBIM M ONOCPEIOBaHHBIN
xapakrtep. Henb3s, 0iHAKO, HE COTJIACUTHLCSA C HUM B TOM, YTO 3TH TPAJIUIIMU ChITPAn
pELIAIONIYI0 pOJb B CTAHOBJIEHUHM PACUIMPEHHOTO TOpsSAKAa B YEJIOBEUYECKOU
NEeATeIbHOCTH W (POPMUPOBAHMM LHUBWIM3AIMHU B IieJoM. bojiee Toro, Tpaauiuu
MPUJAIOT COLMAIBHON 3BOJIIOIMU 00JIe€ YCKOPEHHBIM XapakTep IO CPaBHEHHIO C
ABOJIIOLIMEN TEHETHYECKOW, KoTopasi HaOmojaercss B mpupope. JleicTBUTENbHO,
collMaJIbHAsi M KyJbTypHasi »HBOJIOIUS CBA3aHA HE CTOJILKO C Iepenaveit
WHJIUBUAYAJIILHOTO OIbITAa, HABBIKOB, 3HAHUW W MPaBUJI MOBEICHHUS, CKOJBKO C
yCBOGHHEM OoraTeMiiero ombITa, 3HAHUA W TPagulMii B LEJIOM BCeX
NPEAIIECTBYIOMNUX MOKOJICHHUH JII0Ieil B TOM Mepe, B Kakoil OHM 3a(UKCUPOBAHBI U
OOBEKTUBU3UPOBAHBI B  pe3yJibTaTaXx MPAKTUYECKOM W  HMHTEIUICKTyalbHOM
nearenbHocTH. MIMeHHO Onarojapsi 3TOMY cCoIlMajbHas SBOJIOIUS COBEpIIACTCS
HECpaBHEHHO 0oJiee OBICTPHIMU TEMITAMU, YEM BOJIONNS OUOTOTHYECKAS.

Bo3Hukaer Bomnpoc: CylecTBYeT JIM Kakasi-IM0O CBSA3b MEXKy T€HETUUECKOU U
COI[MAJILHOM JBOJIIOLIMEH, €CNU MOCIEIHSs] HCKIIoYaeT nepefaady npuoOpeTeHHOro
OTbITA IO HACJIEACTBY?

Ha sToT BOompoc MOXKHO OTBETUTH YTBEPIAUTENHHO. /[0 B TOM, YTO UeIOBEK
KaK CYIIECTBO OHMOJIOTMYECKOE YyHAcleoBal TaKOe BakKHEillee CBOWCTBO, Kak
CIIOCOOHOCTh K OOYUYEHHIO MyTeM IMOAPaXaHUsA. IJTa CIOCOOHOCTh MPHCYIA H
’KUBOTHBIM, HO B 3HAUUTEIHHO MEHbBIIEH cTerneHu. MHOTHE YYeHbIE MOITOMY
pEAINoJIaraloT, YTO UMEHHO O0Oy4YeHHEe MyTeM MOAPaKaHUS B COYETAHUU C TPYAOBOU
NEATEIbHOCTHIO BBIBEJIO YEJIOBEUECTBO HA IMIUPOKYIO JOPOTY COLUATBHO-KYJIHTYPHOU
ABOJIIOLIHH.

OCHOBHBIC ITIOHATHS U TCPMUHBI

ABTONO3THYECKUE CUCTEMBI JluccunaruBHbie CTPYKTYPBI
budypkarnus [Tapagurma
Penykunonusm OnyKTyauus
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[IpoBepbTe cebs

[ToueMy KOHLENIMSA CaMOOPTAHU3ALMHU NPEBPATUIIACH CETOAHSA B Mapagurmy
MCCIIEOBaHMS OOIITUPHOTO KJIacca CIIOKHOOPTaHW30BAHHBIX CUCTEM?

Kakue wuccnenoBanus Ha3blBalOT MexaucUUIUIMHApHbIMU?  [IpuBenute
MIPUMEDPBHI.

Kewm 1 B Kakolil Hayke BIIEpBbIE Oblja BBICKAa3aHa HJI€S] CAMOOPTaHU3 AU ?

B dem cocTossio mpoTMBOpeure MEXAy 3BOJIOLUMOHHOW Teopuen JlapBuHa u
KJIACCUYECKON TePMOIMHAMUKON?

O0bsacHUTE, KaK POUCXOIUT CAaMOOPTaHU3aIHs B J1a3epax, KOTOpbie u3yyan .
XakeH?

B ueM cocTodT 0COOEHHOCTH CaMOOPraHU3allud B XUMUYECKUX PEAKIUAX ?

Kakue cTpykTypbl Ha3bIBalOT JUCCUNIATUBHBIMU U ITOYEMY ?

B uyeM 3akirogaeTcsi CyIHOCTh PEIyKIIMOHNU3MA?

Uem oTiMUalOTCs TMOAXOAbI K CaMOOpraHU3allud B KUOEpHETUKE U
CUHEpreTuke?

[Touemy camoopraHu3anys BbICTYIIA€T OCHOBOW M UCTOYHUKOM 3BOJIIOLNNA?

Kakune cucteMbl Ha3bIBalOTCS ABTOMOATUYECKUMH U KAaKYHO POJIb OHU ChITPaJIH
B DBOJIIOIIMU?

Kakne mertonsl m cpencrsa mepenadyd HAKOIUIEHHOTO! ONBITa CYIIECTBYIOT y
obmectBa? Kakyto pojib OHU UTPAIOT B COIUATBHOM U KYJIBTYPHOMN IBOJIOIINH?



['JIABA 14. KOHUEIILWA CUCTEMHOI'O METOJA

B camom 00111eM U HIMPOKOM CMBICIIE CJIOBA T0J] CUCTEMHBIM HCCIIE€A0BAHUEM
IPEAMETOB M SBJIICHUM OKpPYXKAIOLIEr0 HAaC MUpa NOHUMAKOT TaKOW METOH, MpH
KOTOPOM OHHM pPAacCMaTpUBAIOTCS KAaK YacTU WA DJIEMEHTBI OIPEAEIEHHOIO
LIEJIOCTHOTO 00pa3oBaHus. OTHU YacTU WM D3JEMEHTHI, B3aUMOACHUCTBYS Ipyr C
IPYrOM, ONPENETSIOT HOBBIE, IIETOCTHBIE CBOMCTBA CUCTEMBI, KOTOPHIE OTCYTCTBYIOT
Yy OTHENbHBIX €€ d3JeMeHTOB. C TakuM NOHUMAHHEM CHUCTEMBI Mbl IOCTOSHHO
BCTPEYAINCh B XOJ€ H3JIOKEHUS BCEro MNpeablaylero marepuana. OmHAKO OHO
IPUMEHUMO JIMIIB JUIS XapaKTEPUCTUKHU CUCTEM, COCTOSIINX U3 OJHOPOIHBIX YacTen
U HUMEKIINX BIIOJIHE OIPENECIEHHYIO CTPYKTYpy. TeéM He MeHee, Ha IPaKTHKE
HEPEIKO K CHCTEeMaM OTHOCAT COBOKYIHOCTH  Pa3HOPOJHBIX  OOBEKTOB,
O00BEAMHEHHBIX B OJIHO LIEJI0€ JUIS JOCTHKEHHSI OIIPEIeICHHON 1eIu.

['maBHOE, YTO ONpeneNsieT CUCTEMY, - 3TO B3aUMOCBS3b U B3aUMOJEHUCTBUE
4acTel B paMKax 1enoro. Eciam Takoe B3aMMOJIENCTBHE CYILIECTBYET, TO JOIMYCTUMO
TOBOPUTH O CHCTEME, XOTsI CTENEeHb B3aMMOJACHCTBHS €€ YacTell MOXKeT OBITh
paznuuHoil. Crnenyer Takke oOpaTuTh BHMMAHHUE Ha TO, YTO KaXKIblH OTAENIBbHBIM
O0OBEKT, MpEeaMET WIH SBJICHHE MOXHO pacCMAaTpUBaThb KakK OIPEACICHHYIO
L[EJIOCTHOCTD, COCTOSAILYIO U3 YaCTEH, U UCCIEN0BATh KaK CUCTEMY.

[lonsiTue cucreMpl, Kak U CHCTEMHBI METOA, B LENOM, (POPMHPOBAIOCH
IIOCTEIIEHHO, [0 MEPE TOTO KAK HAayKa M MPAKTUKA OBJIAJIEBAIM PA3HBIMU THIIAMH,
BUJaMH U (OpMaMu LEJIOCTHBIX 00bETUHEHUI TpeaIMeTOB U siBJeHui. Temnepb Ham
IOPEICTOUT MOAPOOHEE O03HAKOMHUTHCS C Pa3IUYHBIMU MOMBITKAMU YTOYHEHMSI, Kak
CaMOT0 IIOHSTHUS CUCTEMBI, TAK U CTAHOBJICHUS CUCTEMHOI'O METO/A.

14.1. CIIELUM®UKA CUCTEMHOI'O METOJIA UCCJIEJOBAHUSA

[IpuBeneHHOE BBIIIE MHTYUTHUBHOE OIPEIACIEHUE CHCTEMBI JOCTATOYHO IS
TOTO, YTOOBI OTJIMYATh CHCTEMBI OT TaKHMX COBOKYIHOCTEW MPEIMETOB W SBJICHUM,
KOTOpBIE CUCTEMaMU HE SBILIIOTCA. B Hamiel nureparype Uil Ha3BaHUs MOCIEAHUX
HE CYIIECTBYET CIHeluaibHOro TepMuHa. [loaTomMy MBI Oyaem o0003Ha4yaTh HUX
3aMMCTBOBAaHHBIM W3 aHIVIOA3BIYHOM JIUTEPATYphl TEPMHUHOM arperartsl. Kydy
KaMHeH, BpsAJ JIU KTO-THOO HAa30BET CHCTEMOM, B TO BpeMs Kak (hU3MUECKOE TEJo,
cocrosiiee U3 OOJbIIOrO YKCia B3aMMOAECHCTBYIOIIUX MOJEKYJ, WIM XUMHUYECKOE
COoeIMHEHHE, OOpa30BaHHOE M3 HECKOJbKHX DJJEMEHTOB, a TeM O0ojiee KUBOU
OpraHu3M, MOMYJISILHIO, BUI U JPYrHe COOOIIECTBA KUBBIX CYIIECTB BCAKHUN Oyaer
UHTYUTUBHO CUUTAaTh CUCTEMOM. UeM MBI pyKOBOACTBYEMCS IPU OTHECEHUU OIHUX
COBOKYITHOCTEW K CHUCTEMaM, a JIpyrux - K arperaram? OYeBHIIHO, YTO B IEPBOM
Cllydae Mbl 3aMEYaeM OIPEIEICHHYIO LEJIOCTHOCTh, E€IWHCTBO COCTABIISIIOIINAX
CUCTEMY DJJIEMEHTOB, BO BTOPOM CiIy4a€ TaKO€ €JUHCTBO U B3aWMOCBSI3b
OTCYTCTBYIOT U YCTaHOBUTb HX TPYIAHO, IOATOMY pe€Yb JOJDKHA UATH O IMPOCTOU
COBOKYITHOCTH, WJIM arperare, dJIEMEHTOB.



Takum oOpazom,

JUIL  CUCTEMHOIr0 IOAXOJa XapaKTepHa HMEHHO LEJIOCTHOE
pPacCMOTpPEHHE, YCTAaHOBJICHHE B3aMMOJICMCTBUS COCTABHBIX YacTEeHl WIIH
AJIEMEHTOB COBOKYITHOCTH, HECBOJMMOCTh CBOMCTB II€JI0T0 K CBOHCTBaM
qacTeu.

Ha mpoTsskeHuu BCEro M3J0XKEHHUST Mbl BCTPEYAIUCh C MHOTOYUCICHHBIMU
bU3MYECKUMH, XUMUYECKUMHU, OHOJOTUYECKUMH M IKOJOTUYECKUMHU CHUCTEMaMH,
CBOMCTBa KOTOPBIX HEJB3s1 OOBSICHUTH CBOMCTBAMH HMX 3JIEMEHTOB. B oTnmume ot
3TOr0 CBOMCTBA IPOCTBHIX COBOKYITHOCTEHW OMPEIECIISIOTCS CBOMCTBAMHM €€ YacCTEH.
Tak, HanpuMmep, JJIMHA TEJIa, COCTOSIIET0 U3 HECKOJBbKUX YaCTEH, TaK K€ KaKk U €ro
BEC, MOTYT OBITb HaWJIEHbl CYMMHPOBAHUEM COOTBETCTBEHHO JJIMHBI U BECOB €O
yacter. B oTimune OT 3TOro Ttemmeparypy BOJbI, MOJYYECHHYIO IyTEM CMELICHUS
pa3HBIX €€ O00BEMOB, HArpeTHIX B Pa3HOW CTEINEHM, HEIb3S BBIUUCIUTH TaKUM
criocoboM. Hepenko moaToMy TOBOPSAT, UTO €CJIM CBOMCTBA MPOCTHIX COBOKYITHOCTEN
AIIUTHBHBI, T. €. CYMMUPYIOTCS WJIM CKJIQJIBIBAIOTCS W3 CBOMCTB WJIM BEIIMYUH UX
JacTel, TO CBOMCTBA CUCTEM KakK IIEJIOCTHBIX 00pa30BaHUI Hea [IUTHBHBI.

Cnenyet, 0lHAaKO, OTMETUTh, YTO PA3JIUUUE MEXKIY CUCTEMAMH U arperataMu,
WM TIPOCTBIMH COBOKYIHOCTSIMH, HWMEET HEaOCOMIOTHBIA, a OTHOCHUTEIhHBIN
XapaKTEP U 3aBUCUT OT TOrO, KaK MOJAXOAAT K MCCIEHOBAHUIO COBOKYITHOCTH. Beapb
JaXke Kydy KamMHEW MOXHO pAacCMaTpUBaTh KaK HEKOTOPYHD CHUCTEMY, SJIEMEHTHI
KOTOPOW B3aUMOJICHCTBYIOT IO 3aKOHY BCEMUPHOTO TATOTEHUA. TeM HE MEeHee, 31eCh
Mbl HE OOHApy>KMBaeM BO3HHKHOBEHHUS HOBBIX IIEJIOCTHBIX CBOWCTB, KOTOpPHIC
NPUCYIIA HACTOSIIIUM CUCTEMaM. OTOT OTJIMYUTENbHBIM MPU3HAK CHUCTEM,
3aKJIFOYAIONIUMNACS B HAJIMYUK Y HUX HOBBIX CHUCTEMHBIX CBOWCTB, BO3HUKAIOIIMX
BCJICJICTBHUE B3aMMOJICHCTBUS COCTABISAIONIMX HMX YacTeW HJIM 3JEMEHTOB, BCErja
CJICIYET UMETh B BUAY IIPU UX OMPEICIICHUH.

B nocnennue roasl MpeaNpUHUMAIOCH HEMAJIO MOMBITOK JaTh JOTHYECKOE
OTpe/eICHUE TMOHATUS CUCTeMBbl. [lOCKOJIbKY B JIOTUKE THUIUYHBIM CHOCOOOM
SBIISICTCSL OTPEEICHUE Yepe3 OMuKalImii poa W BUAOBOE OTIMYME, MOCTOJNBKY B
KauecTBE POJOBOr0 TMOHATHS OOBIYHO BBIOMpAIUCh HauboJiee OOIIHUe TOHATHS
MaTteMaTuku U jaxe ¢uinocopuu. B coBpeMEHHOW MaTreMaTHUKE TaKUM MOHSTHEM
CUNTACTCS TOHATHE MHOKECTBA, BBEJICHHOE B KOHIIE IPOILIOr0 BEKAa HEMELKHAM
matematukoM ['eoprom Kantopom (1845-1918), oOo3Hauaromee TH00YyIO
COBOKYITHOCTh OOBEKTOB, 00JIaJal0IIUX HEKOTOPLIM 001M cBoicTBOM. [TosTomy P.
Deiimxna 1 A. X0I BOCHOJB30BAIINCH ITOHATHEM MHOXKECTBA IS JIOTHYECKOTO

OnpeJIeNIeHUs] CUCTEMBIC,

CuctemMa - 3TO MHOXECTBO OOBEKTOB BMECTE C OTHOIICHUSAMH MEXIY
00BEKTaMH M MKy UX arpudyTamMu (CBOHCTBAMHU ).

0 Xoan AJ; @eiioocun P.E. Omnpenenenne MoHATHS cucTeMbl// ccnenoBanus o o0miel Teopun cucteM -M.,
1966. - C.252.



Takoe onpeneneHne Hellb3s Ha3BaTh KOPPEKTHBIM XOTs ObI IOTOMY, YTO Camble
Pa3IUYHBIE COBOKYITHOCTH OOBEKTOB MOKHO Ha3BaTh MHOYKECTBAMU U JJISI MHOTHX U3
HUX MOXHO YCTAHOBUTH ONPEEICHHBIC OTHOIICHUS MEXIYy OOBEKTaMU, TaK YTO
BusoBoe otimune aisa cucteM (differentia specified), He ykazano. Jleno, ongHako, He
CTOJBKO B (OpPMAIbHOM HEKOPPEKTHOCTH OMpEACNICHUs, CKOJIbKO B  €ro
COZEPKATEIIbHOM HECOOTBETCTBUM JEHWCTBUTEIILHOCTA. B caMoM nene, B HEM He
OTMEYaeTCs, 4YTO OOBEKTHI, COCTABJISIOLIME CHUCTEMY, B3aMMOJEHCTBYIOT MEXIY
co00i TakuM 00pa3oM, 4TO OOYCIJIOBIMBAIOT BO3HUKHOBEHUE HOBBIX, IIEJIOCTHBIX,
CUCTEMHBIX CBOHCTB. [lo-BUaMMOMy, Takoe€ MpeNebHO IIMPOKOE IMOHATHE, KaK
CUCTEMY, HEJIb3s ONPEAEIIUTh YUCTO JOTUUECKH Yepe3 Apyrue nouarus. Ero ciaegyer
MPU3HATH UCXOAHBIM M HEOMPEAEISIEMbIM MOHITHUEM, COAEPKAHUE KOTOPOTO MOKHO
OOBSCHHUTH C MIOMOIIBIO MPUMEPOB. IMEHHO Tak OOBIYHO MOCTYMHAIOT B HAayKe, KOTa
OPUXOJIUTCS HMMETh JE€J0 C HWCXOOHBIMHU, INE€PBOHAYAIBHBIMU €€ IOHATHUSIMU,
HaIlpuMep, C MHOKECTBOM B MaTEMAaTHKE UM MacCOM U 3apsioM B (pU3UKe.

JIist  Jrydmiero TOHWMMaHHWS TPUPOABI CHCTEM HEOOXOJUMO PAaCCMOTPEThH
CHaYaJla UX CTPOEHHUE U CTPYKTYPY, a 3aTeM UX KIacCU(UKAITHIO.

CrpoeHne cHucTeMBbl XapaKTEPU3YETCsl TEMU KOMIIOHEHTAMH, U3 KOTOPBIX OHA
oOpa3oBaHa. TakMMU KOMIIOHEHTaMU SIBIIIFOTCS: TIOJICUCTEMBI, YaCTH WJIH 3JIEMEHTHI
CHUCTEMBI B 3aBUCUMOCTH OT TOT'0, KAKUE €IMHUILIBI IPUHUMAIOTCS 32 OCHOBY JIEJICHUSI.

* [TogcucTemMbl COCTaBISIOT HAUOOJBIIUE YACTU CUCTEMbI, KOTOpPBIE 00J1aat0T
ONPEAECTICHHON aBTOHOMHOCTBIO, HO B TO K€ BpPEMsI OHU MOAYMHEHBI U YIIPABIISIOTCS
cucteMoi. OOBIYHO MOACUCTEMBI BBIIEISIIOTCS B OCOOBIM 00pa30M OpTraHHW30BaHHBIC
CUCTEMBI, KOTOPBIE HA3bIBAKOTCA HEPAPXUUECKUMHU.

e DJIeMEHTaMHM 4YacTO Ha3bIBAIOT HAUMEHBIIIUE EIWHUIIBI CUCTEMbI, XOTS B
NpUHIUIE 00y YacTh MOXKHO paccMaTpuBaTh B KauyeCTBE DJIEMEHTa, €CIU
OTBJIEYBCS OT UX pa3Mepa.

B kauecTBe TMNMYHOTO MpPUMEPA MOKHO MPUBECTU YEIOBEUECKUI OPraHU3M,
KOTOPBIM COCTOWUT W3 HEPBHOM, [bIXATEIbHOM, MHILIEBAPUTEIBHON M JPYTHX
MIOJICHCTEM, YaCTO Ha3bIBAEMBIX IIPOCTO CUCTEMAMHU. B CBOIO ouepenpb MOACUCTEMBI
COZIEP’KAT B CBOEM COCTaBE ONPENEIICHHBIE OPraHbl, KOTOPbIE COCTOST U3 TKaHEH, a
TKaHU - U3 KJIETOK, a KJIETKU M3 MOJEKYJ. MHOTHE KUBBIE U COLIMATIbHBIE CUCTEMBI
MOCTPOEHBI 0 TAaKOMY K€ HMEePAPXUUYECKOMY MPUHIUITY, TAE€ KaXAblil ypOBEHb
opraHuzanuu, o0Janasi M3BECTHOW AaBTOHOMHOCTBIO, B TO K€ BpeMs MOJYMHEH
NpelecTBYIOEMY, OoJjiee BBICOKOMY YpOBHIO. Takasi TecHasi B3aUMOCBS3b,
B3aMMOJICUCTBUE MEXIY PAa3IUIHBIMA KOMIIOHEHTAMH O0ECTICUMBAIOT CHUCTEME KakK
IIEJIOCTHOMY, €IUHOMY OOpa30BaHWIO HAWIYUIIME YCIOBHUS IJISi CYIIECTBOBAHUS U
pa3BUTHSL.

CTpyKTypol CHUCTEMBbI Ha3bIBalOT COBOKYMHOCTh Te€X CHEeHU(UUESCKUX
B3aMMOCBSI3€M ¥ B3aWMOJICHCTBHM, Ojarogaps KOTOPHIM BO3HUKAIOT HOBBIC
LEJIOCTHBIE CBOMCTBA, MPUCYIINE TOIBKO CUCTEME U OTCYTCTBYIOLIUE Y OTJIEIbHBIX €€
KOMITOHEHTOB. B 3ammagHou IuTeparype TaKue CBOWCTBA HA3BIBAKOT YMEPKECHTHBIMH,
BO3HUKAOUIMMH B PE3YJIbTATE B3AUMOACHUCTBUS U MPUCYILIUMHU TOJBKO cucremaMm. B
3aBUCUMOCTH OT KOHKPETHOI'O XapaKTepa B3aUMOIEHUCTBUS MEXAY KOMIIOHEHTAMHU
Mbl Pa3IM4acM pPA3JIUYHBIE TUIIBI CHCTEM: DJIEKTPOMArHUTHBIE, aTOMHBIE, SJIEPHBIE,
XUMHUYECKHE, OMOJOTUYECKHE U COIMabHbIC. B paMKkax 3THUX THUIIOB MOKHO B CBOIO



ouepe/lb paccMaTpuBaTh OTHEIbHBIC BHUJBI CHUCTEM. B TpUHIUIE K KaXIOMY
OTJIEIbHOMY OOBEKTY MOXXHO MOJOWTH C CUCTEMHON TOYKH 3pPEHUs, MOCKOJIBbKY OH
IpeICTaBIsIeT COOOM OMpENEeNIeHHOE IIEJIOCTHOE O0pa3oBaHUE, CIIOCOOHOE K
CaMOCTOSATEIIbHOMY  CYUIECTBOBaHMIO. Tak, HampuMmep, MOJIEKyJa  BOJbI,
o0pa3oBaHHAas U3 JABYX aTOMOB BOJOPOAA U OAHOTO aToMa KUCIOPOAa, IPEACTABIISET
co0oif cucreMy, KOMIOHEHThI KOTOPOM B3aMMOCBS3aHBI CHJIAMH  JJIEKTPOJI-
MarHMuTHOI'O B3aUMOJEUCTBUA. Bech OKpy)aromui Hac MUP, €r0 PEAMETHI, SIBICHUS
U TIPOLIECCHI OKA3BIBAIOTCS COBOKYITHOCTBIO CaMBIX Pa3HOOOPA3HBIX MO KOHKPETHOMN
NpUpOJIE W YPOBHIO opraHuzaiuu cucteM. Kaxngas cucremMa B 3TOM MHpE
B3aUMOJEHCTBYET C IPYTUMU CUCTEMAMM.

Jlist Gosiee TIIATENILHOTO MCCIENOBAHUS OOBIYHO BBIJIETSIOT T€ CHCTEMBI, C
KOTOPBIMU JJaHHAas CHUCTEMA B3aWMOJEIHCTBYET HEMNOCPEACTBEHHO M KOTOpPBIE
Ha3bIBAIOT OKPYKEHUEM WJIM BHEUIHEW Cpellod cucTeMbl. Bece pealibHblE CUCTEMBI B
OPUPOJE U OOIIECTBE ABIISAIOTCS, KAK Mbl YK€ 3HAE€M, OTKPBITHIMU U, CJI€I0BATEIBHO,
B3aMMOJICUCTBYIOIIMMU C OKPYKEHHEM IIyTeM OOMEHa BELIECTBOM, 3HEpPruell u
uHdopmarueil. [IpencraBnenue o 3aKpbITON, UM U30JIUPOBAHHOM, CUCTEME SBIISCTCS
JaNeKo uaylend aOCTpakiMed W MOTOMY HE OTPaKalolleld aJleKBaTHO PEalibHOCTh,
MIOCKOJIbKY HHKakKas pealbHas CHCTeMa HE MOXET ObITh H30JMpOBaHa OT
BO3JECUCTBUS JAPYTUX CHUCTEM, COCTABIIOIIMX €€ OKpYyXeHHe. B HeopraHmdeckou
IPUPOJE OTKPHITHIE CUCTEMBI MOTYT OOMEHUBATHCS C OKPY>KEHHEM JINOO BEIIECTBOM,
KaK 3TO NPOUCXOJUT B XUMHUYECKUX pEaKUMsX, JUOO 3HEpruer, Korjga cucrema
MOTJIOUIAET CBEXKYIO DHEPIHI0 M3 OKPYXKEHHUsS M paccenBaeT B Heil "oTpaboTaHHyrO"
SHEPTHUIO B BHUJIE TeIUIa. B *%UBOM npupojie cucteMbl 0OMEHUBAIOTCA C OKPYKEHHUEM,
KpOME BEUIECTBA W SHEPIHM, TaKkKe W HHPOpMalUel, MOCPEICTBOM KOTOPOM
MPOUCXOAUT YIOPABICHHE, a TaKXkKe Ieperadya HACJIEICTBEHHbIX IPU3HAKOB OT
opraHu3MoB K ux noromkam. Ocoboe 3HaueHre oOMeH uHbopMaIue npruodpeTaeT B
COL[MAJIbHO-DKOHOMUYECKUX U KYJIbTYPHO-TYMAHUTAPHBIX CUCTEMAX, I/I€ OH CIIYXKHUT
OCHOBOM JIJI1 BCE KOMMYHUKATUBHOM JEATEIbHOCTH JIFOJCH.

Knaccudukanus cucreM MOXKET TMPOU3BOAUTHCA IO CaMbIM  Pa3HBIM
OCHOBaHUsAM JeneHud. lIpexxne Bcero Bce CHUCTEMBI MOXHO pa3leiidTh Ha
MaTepualibHble M HWJealibHble, WJIM KOHIeNTyalibHble. K MaTepuanibHbIM cHCTEMaM
OTHOCHTCS MOAABISIONIEE OOJBIIMHCTBO CUCTEM HEOPIaHUYECKOT 0, OPraHUYECKOTO U
COLIMAJIBHOTO Xapaktepa. Bce MaTrepuanbHbie cucTeMbl B ¢BOI0 Ouepesib MOTyT ObITh
pazzieJieHbl Ha OCHOBHBIE KJIACCHI COOTBETCTBEHHO TOH (popme NBHXKEHHSI MaTepuw,
KOTOPYIO OHH MPEJCTABIAIOT. B CBA3M € 3TUM OOBIYHO pa3iInvaroT IPaBUTAIMOHHEIE,
¢usnyeckue, XUMUYECKHE, OMOJOTHYECKHE, T'eOJIOTHUYECKUE, IKOJOTUYECKUE U
conuanpHble cucteMmbl. Cpeaum MaTepUalbHBIX CHUCTEM  BBIICISIIOT — TAKXKE
HUCKYCCTBEHHbIC,  CIIELMAIbHO  CO3JaHHble  OOLIECTBOM, TEXHMYECKHE U
TEXHOJIOTHUECKHUE CHCTEMBI, CITyKaIl[iue JIJIs TPOU3BOJICTBA MAaTEPHUATIbHBIX OJar.

Bce 3t cucTeMbl Ha3bIBalOTCS MATEPUAIBHBIMU MOTOMY, YTO UX COJIEPYKAHHE
U CBOMCTBAa HE 3aBUCAT OT IMO3HAIOUIETO CYOBEKTa, KOTOPBIM MOXKET BCE TIIyOXKe,
[IOJIHEE M TOYHEE IMO3HABATh MX CBOMCTBA M 3aKOHOMEPHOCTU B CO3/IaBAEMBIX UM
KOHIIENTYaJIbHBIX cucTeMax. llocnenHue Ha3bIBalOTCA WIEATbHBIMH IIOTOMY, YTO
NPEICTABISIIOT COOOM OTpaK€HUE MaTepHaAIbHBIX, OOBEKTUBHO CYIIECTBYIOIIUX B
MPHUPOJIE U OOIIECTBE CUCTEM.



Haubonee THUNMYHBIM NOPUMEPOM KOHUENTYAJIbHOM CHUCTEMBI SBIISETCS
Hay4yHasi TeOpUs, KOTOpas BBIPAXKAET C MOMOIIBIO CBOUX MOHATHM, 00OOIIEHUN U
3aKOHOB OOBEKTHBHbBIC, pEaJIbHbIE CBA3M M OTHOIICHMS, CYLIECTBYIOLUE B
KOHKPETHBIX MPUPOJIHBIX U COLMAIBbHBIX cucTeMaxX. CUCTEMHBIN XapaKTep HAy4YHOU
TEOPUHM BBIPAKAETCSI B CAMOM €€ IMOCTPOCHHH, KOTJa OTACIIbHbIE €€ MOHATHS U
CYXKIEHHUsI HE MPOCTO IMEPEUMCISAIOTCSA, KaK IOoMajo, a OObEeIUHSAIOTCA B paMKax
OMpeJEICHHON WEJIOCTHOM CTPYKTYypbl. B 3THX 1ensx OOBIYHO BBIAEISIOTCS
HECKOJIbKO OCHOBHBIX, WJIM NEPBOHAYAJBHBIX, MOHATHIA, HA OCHOBE KOTOPBIX IO
IIpaBUiIaM JIOTUKU ONPENEIIIOTCSA APYTUE - TPOU3BOIHbBIE, I BTOPUYHBIE, IOHATHS.
AHaJOTUYHO H3TOMY CpElId BCEX CYXKJACHHM TEOpUU BBIOMPAIOTCS HEKOTOpPbIE
UCXOJIHbIE, WJIM OCHOBHBIE, CYXKJEHHUS, KOTOpbIE B MAaTEMaTUYECKUX TEOPHUIX
Ha3bIBAIOTCSA AKCHOMaMH, a B €CTECTBEHHOHAay4HBIX - 3aKOHAMHU WJIM IPHHIUIAMHU.
Tak, Hanpumep, B KIACCHUYECKOM MEXaHMKE TaKUMU OCHOBHBIMH CYXKICHHSIMU
ABJISIIOTCS  TPU  OCHOBHBIX 3aKOHA MEXaHUKHM, B CHEUUAIBHOM  Teopuu
OTHOCHUTEJILHOCTH - MPUHLUIIBI IOCTOSTHCTBA CKOPOCTU CBETA U OTHOCUTEIBHOCTH. B
MaTeMaTU3UPOBAHHBIX TEOPUSAX (U3MKH  COOTBETCTBYIOLIME 3aKOHBI  4YacTo
BBIPAXKAIOTCSl C TIOMOILBK0 CUCTEM YPAaBHEHHUH, KaK 3TO OCYILIECTBJIEHO AHIJIMHCKUM
¢uzuxom JI. K. Makcsemiom (1831- 1879) B ero teopum snexkrpomarserusma. B
OMOJIOTMYECKUX M COLHUAIBHBIX TEOPHUSAX OOBIYHO OrPAHUYMBAIOTCS CIOBECHBIMU
dopmynupoBkamu 3akoHoOB. Ha mpumepe sBomtonronHon teopun Y. JlapBuHa MbI
BUJIEIIM, 4YTO €€ OCHOBHOE COJEP)KAaHME MOKHO BBIPa3UTh C IMOMOILIBIO TpeX
OCHOBHBIX IIPUHLIMIIOB WX Ja)K€ €IMHCTBEHHOTO MPUHIUIIA €CTECTBEHHOTO OTOOpA.

Bce namie 3HaHue HEe TOJNBKO B 0O0JacTH HayKd, HO U B Jpyrux cdepax
JEATENBHOCTH Mbl CTPEMUMCS OIPEACICHHBIM 00Pa30M CUCTEMATU3UPOBAThH, YTOObI
cTaja SICHOM JIOTMYECKAas B3aMMOCBS3b OTAEIbHBIX CYXKICHUM, a TaKXKe BCEH
CTPYKTYphl 3HaHus B HeioM. OTaelnbHOE, HW30JMPOBAHHOE CYXKJICHHE HE
NpEeCTaBISIET 0COOOr0 MHTEepeca sl HayKu. ToJIbKO TOrja, KOrja ero yJaaercs
JIOTUYECKH CBS3aTh C JIPYTMMH 3JIEMEHTAMM 3HAaHMS, B YACTHOCTH C CYXACHUSMU
TEOpHUH, OHO MPUOOPETAET OINPEICIICHHBIN CMBICHT U 3HaYeHHue. [loaToMy BaskHEIIast
(YHKIMST HAyyHOrOo TIO3HAHHUA COCTOUT KaK pa3 B CHUCTEMaTU3allMUd BCEro
HAKOIUUIEHHOTO 3HAHMS, TPU KOTOPOM OTAENbHbIE CYXKIEHUS, BEIPAKAIOIINE 3HAHUE O
KOHKPETHBIX (aKTax, OOBEIUHAIOTCS B paMKax OMNPEICICHHON KOHILENTYalbHOM
CUCTEMBI.

Hpyrue knaccudukaluu B KadyecTBE OCHOBAaHUS JIEJICHHUS PacCMaTpPUBAIOT
MIPU3HAKH, XapaKTEPU3YIOIIUE COCTOSIHUE CHUCTEMBI, €€ MOBEJICHUE, B3aUMOJICHCTBHE
C OKPY)KEHHEM, IIEJICHANPABIECHHOCTh M NPEACKAa3yeMOCTh IOBEICHHUS, U JpPyTHE
CBOMCTBA.

Haunbonee mnpoctoil kimaccupukanue cHUCTEM SIBISETCS JEJIeHUE HUX Ha
CTaTUYECKHE U TUHAMUYECKHE, KOTOPOE B U3BECTHOW MEpE YCIIOBHO, TaK Kak BCE B
MUpE HAXOJMUTCS B MOCTOSSHHOM M3MEHEHWHM U ABWKEHUH. [lockonbKy, olHAKO, BO
MHOTHUX SIBIEHUSX MBI pa3jidyaeM CTaTUKy MW JAUHAMHUKY, TO KaXKeTcs
1enecoo0pa3HbIM pacCMaTpUBaTh CHEIHMATBHO TAK)KE CTATHYECKHE CUCTEMBI.

Cpenn JOUMHAMUYECKMX CHUCTEM OOBIYHO BBIACISAIOT JETEPMUHUCTCKUE U
CTOXaCTUYECKHUE (BEPOSITHOCTHBIE) cUCTeMbl. Takas Kiaccu(puKalus OCHOBBIBAETCS
Ha XapakTepe NpeACKa3aHus IWHAMHUKU MoBeneHus cucreM. Kak oTrmeuanoch B



NpEeAbIIYIIMX TJaBax, TMpPeJICKa3aHus, OCHOBaHHbIE Ha W3YYECHHHM IOBEICHUS
JNETEPMUHUCTCKUX CUCTEM, UMEIOT BIIOJHE OJHO3HAYHBINA U JTOCTOBEPHBINA XapakTep.
NMeHHO TakMMHM CHCTEMaMH SIBJISIIOTCS AUHAMUYECKHUE CHUCTEMBI, HCCIIEIyEMbIEC B
MEXaHUKE W aCTPOHOMHUHU. B OTJIMUME OT HUX CTOXAaCTUUYECKHE CHUCTEMbI, KOTOPhIE
YaIie BCEro Ha3bIBAIOT BEPOSITHOCTHO-CTATUCTUYECKUMU, UMEIOT JIEJI0 C MacCCOBBIMU
WIH TOBTOPSIONIMMUCA CIyYaWHBIMH COOBITHSIMH H  sBiIeHHsAMHU. [losTomy
npeACKa3aHusl B HUX UMEIOT HE JOCTOBEPHBIN, a JTUIITh BEPOSTHOCTHBINA XapaKTep.

[To xapaktepy B3aMMOJEUCTBHUS C OKPYXAIOLIECH CPEIOM pa3IWyaroT, Kak
OTMEYaJIOCh BBIIIE, CUCTEMBI OTKPBITHIE W 3aKpbIThIe (M30JMPOBAHHBIE), a WHOTAA
BBIJICJIAIOT TaK)K€ YaCTUYHO OTKPBIThIE cUCTeMBbl. Takas kiaccudukanus HOCHUT B
OCHOBHOM YCJIOBHBIM XapakTep, HOO TMPEJICTABICHUE O 3aKPBITHIX CHUCTEMax
BO3ZHHKJIO B KJITACCUYECKON TEPMOJMHAMUKE KaK OMpPEACICHHAs aOCTPaKIusi, KOTOpas
OKazajlaCh HE COOTBETCTBYIOIIEH OOBEKTUBHOM JEHCTBUTETBLHOCTH, B KOTOPOM
NoAaBJIsIoIIee OOJBITUHCTBO, €CJIM HE BCE CUCTEMBI, SIBIISIFOTCSI OTKPBITHIMU.

MHorue CioXKHOOPTaHU30BAHHBIE CHUCTEMbI, BCTPEYAIOIIMECS B COLIMAIIBHOM
MUpE, SBISIOTCS 1EJICHANPABICHHBIMUA, T. €. OPUEHTUPOBAHHBIMU Ha JIOCTHUKECHHE
OJIHOM WJIM HECKOJIbKMX LieJied, MpuyYeM B pPa3HbIX MOACUCTEMAX M Ha pPa3HbIX
YPOBHSIX OpPraHU3allMi ATU IEJIU MOTYT OBITh Pa3IMUYHBIMU M JaXXe TPUATH B
KOH(DIIUKT IPyT C APYTOM.

Knaccudukanusa cuctem gaeT BO3MOXKHOCTH PACCMOTPETh MHOMXECTBO
CYIIECTBYIOIINX B HAYKE CUCTEM PETPOCIEKTHBHO U MOATOMY HE MPEACTABIACT JIS
HCCIIEIOBATEII TAKOr0 MHTEpECca, KaK M3YyUYEeHHUE METOJa U MEPCHEKTUB CUCTEMHOIO
NOAX0J1a B KOHKPETHBIX YCIOBUSX €T0 IPUMEHEHHS.

14.2. METO/] 1 IEPCIIEKTUBBI CHCTEMHOI'O UCCJIEJJOBAHU S

B nHesBHOW dopme CHUCTEMHBIN MOJAXO0J B MPOCTEHINIEM BHAC MPUMEHSUICS B
HAayKe C CaMOro Hayaja €€ BO3HHMKHOBeHHUd. [[axke Torga, korjga OHa 3aHUMAalach
HaKOIJIECHHEM U 0000IIEeHNEeM IMEePBOHAYAIBHOTO (PAaKTHUECKOTO Marepuana, uaes
CHUCTEMATU3AlMU U €JUHCTBA JIe)KaJla B OCHOBE €€ IIOMCKOB U ITIOCTPOCHUSI HAyYHOI'O
sgadusa. OngHako BO3HUKHOBEHHE CHUCTEMHOIO MeETola Kak oco0oro croco0da
HCCIIEIOBAHNUS MHOTME OTHOCAT KO BpEMEHH BTOpON MUPOBOM BOWHBI, KOT1A YUYEHbIE
CTOJIKHYJIUCh C MpoOJieMaMH KOMIUIEKCHOTO XapakTepa, KOTOpble TpPeOyroT ydera
B3aMMOCBSI3U U B3aUMOJEHCTBUS MHOTUX (DaKTOpOoB B paMkax menoro. K takum
npobJjieMaM OTHOCUJIMCh, B YAaCTHOCTH, IUIAHUPOBAHWE M TMPOBEICHHE BOCHHBIX
orepaluii, BOMPOCHI CHAOXKEHWS W OpraHW3allud apMUU, TPUHITHE PEIICHUN B
CJIOKHBIX YCJIOBHSX U T. . Ha 3TOil OCHOBE BO3HMKJIA OJHA U3 MEPBBIX CUCTEMHBIX
JTWCIUILIMH, Ha3BaHHAs UCCIIEOBAHUEM onepaiui. [[puMeHeHrne CucTeMHBIX UAEH K
aHaMM3y  SKOHOMHUYECKMX W  COIMAIBHBIX  TPOIECCOB  CIOCOOCTBOBAJIO
BO3HMKHOBEHHUIO TEOPUU WUIP U Teopuu npuHAtus pewmeHu. [loxkanyii, caMbiM
3HAYUTEIBHBIM [IaroM B (POPMUPOBAHUHU UACH CUCTEMHOIO METOAA OBLIO MOSBICHUE
KHOEPHETUKN KakK OOIIEeH TEOpUU YMNPABJICHUS B TEXHUYECKUX CHUCTEMAaX, YKUBBIX
opranusmax u oOmiectBe. B Hell Hambornee OTUYETIMBO BUJEH HOBBIA MOJIXOJ K



MCCJIEOBAHUIO PA3IUYHBIX IO KOHKPETHOMY COJEPKaHUIO CHUCTEM YIIPaBJICHUS.
XOTS OTZENbHBIE TEOPUU YIIPABIIEHUS CYIIECTBOBAIA U B TEXHUKE, U B OMOJIOTUH, U B
COLIMAJIBHBIX HayKax, TEM HE MEHEEe, €IMHBIN, MEXAUCIUIUIMHAPHBINA MOAXOA Aall
BO3MOXHOCTh PACKpBITh OoJjiee IIyOOKHe M OOIIMEe 3aKOHOMEPHOCTH YIPABIICHHUS,
KOTOpPBIE 3aCJIOHSUIMCh MAacCcOll BTOPOCTENEHHBIX JETaled MpU KOHKPETHOM
HCCIIEJOBAaHUM YaCTHBIX CUCTEM yTpaBieHUs. B pamkax kuOepHETUKH BIIEpBbIE OBLIO
SCHO TOKa3aHO, YTO MPOIECC YNPABICHUSI C CaMOM OOIIEl TOYKH 3PEHUS MOMKHO
paccMaTpuBaTh Kak [POLECC HAKOIUIEHWsS, INepeladyd U  NpeoOpa3oBaHUs
uHpopMaruu. CaMo ke yrnpaBiIeHHE MOXKHO OTOOPa3UTh C IOMOILBIO ONpPEAETICHHOM
[OCJIE0BATEIbHOCTH TOYHBIX MPEANUCAHUN - AITOPUTMOB, IOCPEICTBOM KOTOPBIX
OCYULIECTBJISIETCS TIOCTM KEHUE MocTaBieHHoW 1enu. [locie 3Toro anroputmsl ObUIH
WCIIOJIb30BaHbl ISl PEUIEHUs pa3IMYHbIX JPYrux 3ajad MacCcOBOIO XapakTepa,
HampuMep,  YIpaBJICHUS  TPAHCHOPTHBIMHU  IOTOKaMH,  TEXHOJIOIMYECKUMHU
npoleccaMd B METALTYPTrUU U MAllIMHOCTPOEHUHU, OPTaHU3alluy CHA0XKEHUs U cObITa
MPOAYKINH, PETYIUPOBAHUS TBUKEHUSI 1 MHOTOYHCIEHHBIX TOJJOOHBIX TIPOIECCOB.

[TosiBneHne OBICTPONIEUCTBYIONMIUX KOMIIBIOTEPOB SIBUJIOCH TOM HEOOXOAMMOM
TEXHUYECKON 0a30i, C MOMOILBIO KOTOPOM MOXHO oOpalaThIBaTh pa3HOOOpa3HbIE
AITOPUTMUYECKH ONMMCAHHBIE MPOLECCHl. ANTOPUTMH3aLUS M KOMIIbIOTEPU3aLU
LIEJIOTO Psi/ia MPOU3BOACTBEHHO-TEXHUUECKUX, YIPABICHUYECKUX U IPYTHUX IIPOLIECCOB
SBUJINCh, KaK W3BECTHO, OJHUM H3 COCTABHBIX AJIEMEHTOB COBPEMEHHON Hay4HO-
TEXHUYECKON PpEBOJIIOLMH, CBA3ABUIEH BOEJAMHO HOBBIE JIOCTM)KEHHUS HAYKH C
pe3yibTaTaMu pa3BUTUS TEXHUKU.

YroOsl Jydllle TOHATH CYIIHOCTh CUCTEMHOTO METO0J1a, HEOOXOANUMO C CaAMOI0
Hayajla OTMETUTh, YTO MOHSTHUSA, TEOPUM W MOJENIH, Ha KOTOPbI€ OH OMHUPAETCH,
MPUMEHUMBI JUIsl HCCIEAOBaHUS MPEIMETOB M SBJIEHUH CamMoro pas3jiuyHOro
KOHKPETHOI'0 coAepKaHus. B 3THX Lensx mpuxoauTcs abCTparupoBaThCsl OT TOTO
KOHKPETHOI'O COJAEpaHMsI OTHENbHBIX, YAaCTHBIX CHUCTEM M BBIABIATH TO oOllee,
CYILIECTBEHHOE, YTO MPUCYLIE BCEM CHUCTEMaM ompeneseHHoro pona. Haubonee
OOIIMM MpUEMOM JUIsl pealu3alud d3TOM Ledu CIyXHUT MaTeMaTH4ecKoe
mojenupoBaHue. C MOMOUIbI0 MaTeMaTUYECKOM MOJEIU OTOOpa)karoTcs HamboJee
CYILIECTBEHHbIE KOJMYECTBEHHbIE M CTPYKTYpPHBIE CBS3M MEXIY JJIEMEHTAMHU
HEKOTOPBIX PpOACTBEHHBIX CHCTEM. 3aTeéM 3Ta MOJEIb pPACCUUTBHIBAETCS Ha
KOMIIBIOTEPE, U PE3YJIbTAThl BHIYMCICHUN CPAaBHUBAIOTCS C JAHHBIMU HAOJIOJIEHUN U
AKCIIEPUMEHTOB. Bo3HUKaOIIME pacX0XKACHUS YCTPAHSIETCS] BHECEHUEM JIOTOTHEHUM
Y U3MEHEHMI B IEPBOHAYAIbHYIO MOJIETIb.

OOparienre K MaTEeMaTHYECKHMM MOJENSAM JAUKTYETCd CaMHUM XapaKTepoM
CUCTEMHBIX MCCJIEIOBAaHUH, B IIPOLIECCE KOTOPBIX MPUXOIUTCS UMETh JEII0:

* ¢ HauOojee OOUIMMU CBOWCTBAMM W OTHOLIEHUSIMH Pa3HOOOPa3HbBIX
KOHKPETHBIX, YACTHBIX CUCTEM;

* B OTJIMYME OT TPAAULMOHHOIO TMOAXO/AA, ONEPUPYIOIIErO JBYMS WM
HECKOJIBKUMH TE€PEMEHHBIMHU, CHCTEMHBIM METOJ MpeArnojaraer aHaju3 LeJoro
MHO>KECTBa NEPEMEHHBIX. CBA3b MEXIY 3TUMH MHOTOYMCICHHBIMA NEPEMEHHBIMM,
BBIpAXKEHHAs Ha SI3bIKE PA3JIMYHBIX YPABHEHUM U MX CHCTEM, U MPEACTABISAET COOOM
MaTEMAaTHUYECKYI0 MOJIEIb. JTa MOJIE€Ib BHAYAJIE BBIIBUTAETCS B KAUECTBE HEKOTOPOU
THIOTE3bI, KOTOPasi B JaJIbHEHIIIEM JTOJKHA OBITh MMPOBEPEHA C MTOMOIIBIO OTIBITA.



O4eBUIHO, YTO TPEXAEC YEM MTOCTPOUTH MATEMATUYECKYIO MOJIENIh KaKOM-T100
CUCTEMBbI, HEOOXOIUMO BBISBUTH TO 00111ee, KAUeCTBEHHO OJJHOPOHOE, UYTO MPHUCYIIIES
pPa3HBIM BUJaM OJHOTHIHBIX cucTeM. [0 Tex mop moka cUCTeMbl He OyAyT U3y4eHBI
Ha KQYECTBEHHOM YPOBHE, HU O KAKOW KOJIMYECTBEHHOW MATEMAaTUYECKON MOJEIN HE
MOXET ObITh peuyn. Bemb 1 TOro 9ToOBI BBIPA3WTh JIOOBIE 3aBUCUMOCTH B
MaTeMaTudeckod ¢opme, HEOOXOAWMO HANTH y pa3HbIX KOHKPETHBIX CHCTEM,
PEAMETOB U SIBJICHUN OJTHOPOJHBIC CBOMCTBA, HAIIPUMED, pa3Mepbl, 00beM, BEC U T.
1. C MoMOoIIbIO BHIOPAaHHOW €IMHUIIBI U3MEPEHUS 3TH CBOMCTBA MOXHO IPEICTABUTh
B BHUJIC YMCEIl U 3aTEM BBIPA3UTH OTHOLICHUS MEXKIY CBOWCTBAMHU KaK 3aBUCUMOCTH
MEXIy OTOOpaXalolUMH HMX MaTeMAaTHYCCKUMHM YPaBHCHUSMU W (DYHKIUSIMH.
[TocTpoeHnne mMaTeMaTUYECKOM MOJENN MUMEET CYIIECTBEHHOE MPEUMYILIECTBO MEPE
MPOCTBIM ONUCAHUEM CHCTEM B KAYECTBEHHBIX TEPMHUHAX MOTOMY, YTO JAET
BO3MOYKHOCTh JI€JIaTh TOYHBIE MPOTHO3bI O IMOBEACHUM CHUCTEM, KOTOPBIE TOpasio
Jerde TPOBEPUTh, YEM BeCbMa HEOIpEACICHHbIE W OO0IUMe KadeCTBEHHBIC
npeackazanus. TakuM oOpa3oM, IPU MaTeMAaTHYECKOM MOJCIMPOBAHUU CHUCTEM
HaumOoJsiee spko TposBiIseTcss A(OPEKTUBHOCT, E€AMHCTBA KAYECTBEHHBIX |
KOJIMYECTBEHHBIX METOJIOB MCCIIC/IOBAHUSI, XapaKTePU3YIOIIas MaruCTpaJibHbIN MyTh
pPa3BUTHUSL COBPEMEHHOTO HAYYHOTO TTO3HAHUS.

OO6parumcs Tenephb K BOMPOCY O MPEUMYIIECTBaX U MEPCIEKTUBAX CUCTEMHOTO
METO/a UCCJICIOBAHMUS.

[Ipexkne Bcero, 3aMETUM, YTO BO3HUKHOBEHHUE CAMOTO CHCTEMHOIO METOAA U
€ro NPUMEHEHUE B €CTECTBO3HAHMM M JIPYTMX HAyKaX 3HAMEHYIOT 3HAYUTEIBHO
BO3POCIIYIO 3pEJIOCTh COBPEMEHHOTO 3Tara ux pa3Butus. [Ipexie yem Hayka cMoria
neperTu K ATOMY JTally, OHa JOJDKHA Oblla MCCIEAOBaTh OTJEIbHBIE CTOPOHBI,
0COOEHHOCTH, CBOMCTBA U OTHOIIEHUS T€X WA UHBIX IPEAMETOB U SABJICHUMN, U3yUaTh
YacTU B OTBJICYECHUH OT IIEJIOTO, MPOCTOE OTAECIBHO OT CIOKHOTO0. TakomMy mepuony,
KaK OTMEYasjaoCh B IU1. 1, COOTBETCTBOBaJ AUCUMIUIMHAPHBIN MOAXO0/I, KOTAA Kaxaas
HayKa COCpeJOTOYMBajla BCE€ BHUMAHME Ha MCCICAOBAHUMU CHEHUPUIECKUX
3aKOHOMEPHOCTEN M3y4aeMoTo €10 Kpyra siBjieHuil. Co BpeMEHEM CTaj0 OYE€BUIHBIM,
YTO TAaKOW TOAXOA HE JaeT BO3MOXHOCTH PACKpBITh Oojiee TIIyOOKHe
3aKOHOMEPHOCTH, MPUCYIIUE MIHUPOKOMY KIIACCY B3aMMOCBA3AHHBIX SBJIICHUH, HE
TOBOPSL YK€ O TOM, UTO OH OCTAaBJISIET B TEHU B3aUMOCBA3b, CYIIECTBYIOUIYI0 MEXIY
Pa3HBIMH KJIaCCaMHU SIBIICHHH, KKl U3 KOTOPHIX OBLI MPEeaIMETOM 000CO0IEHHOTO
W3YUYEHUS OT/ICIbHON HAYKHU.

MeXAuCIUIIMHAPHBIN MOJIX0/, CMEHUBIINNA JUCIUIUIMHAPHBIN, CTall, KAK MbI
BHUJIEJIHU, BCE IIUPE MPUMEHATHCSA JJI1 YCTAHOBJICHHUS 3aKOHOMEPHOCTEU, MPUCYILINUX
pa3HBIM 00JIaCTSIM SIBJICHHH, ¥ TIOJIyYWJI JaJIbHEHIIIEe pa3BUTHE B pa3IndHbIX (popmax
CUCTEMHBIX MCCJIEIOBAHUNA, KAaK B IPOILECCE CBOEr0 CTAHOBJICHHS, TAK U B
KOHKPETHBIX TNpUIokeHUsX. CHCTeMHBI METOJ TPOIIE] pa3Hbl€ OTallbl, YTO
OTpPa3wioCch Ha CaMOW TEPMHUHOJOTHH, KOTOpas, K COXAJICHUIO, HE OTJIUYACTCS
eanHCTBOM. C TOUYKH 3pEHUS MTPAKTUUECKON 3HAYMMOCTH MOYHO BbIJICJIUTH:

* CHCTEMOTEXHHKY, 3aHHMAIONIYIOCS HCCICIOBAHUEM, NPOEKTUPOBAHUEM H
KOHCTPYMPOBAHUEM HOBEHMIINX TEXHUYECKUX CHCTEM, B KOTOPBIX YUYUTHIBAIOTCS HE
TOJILKO paboTa MEXaHW3MOB, HO M JICMCTBUA UeOBEKa-omepaTopa, YIpaBJIsSIOIIEro
MMU. OTO HampaBjeHUE pa3padaThbiBa€T HEKOTOPBIE MPHUHIMIBI OpraHu3aluv U



CaMOOpraHMU3alllY, BBISBICHHbIE KHOEPHETUKON, U B HACTOSIIEE BpeMs PUOOPETAET
Bce OOJIbIIee 3HAUYCHHUE B CBS3H C BHEJPEHHUEM YEIIOBEKO-MAITUHHBIX CUCTEM, B TOM
YHUCJIE U KOMITBIOTEPOB, PA0OTAIOIINX B PEKUME JUAJIOTa C UCCIICIOBATEIIEM;

* BaXHOW OO0JIACTHIO MPUMEHEHMS CUCTEMHBIX HJEH SIBISETCS CUCTEMHBIN
aHAJIN3, KOTOPBI 3aHUMAECTCS U3yUYEHUEM KOMIUIEKCHBIX U MHOTOYPOBHEBBIX CHCTEM.
XOTs TaKW€ CUCTEMBI OOBIYHO COCTOST U3 JIEMEHTOB PA3HOPOHOM MPHUPOILI, HO OHU
OTIPE/ICICHHBIM O0pa3oM CBsI3aHbl U B3aUMOJICUCTBYIOT APYT C APYIOM U MOITOMY
TpeOyIOT 1IEJIOCTHOI0, CUCTEMHOTO aHaln3a. K HUM OTHOCUTCS, HAapUMEpP, CUCTEMA
OpraHM3allii COBPEMEHHOW (aOpWKM WM 3aBOjJa, B KOTOPHIX B E€IUHOE IIEI0C
00beIMHEHBI IPOU3BOCTBO, CHAOKEHUE CHIPhEM, COBIT TOBAPOB M MHMPACTPYKTYpa;

CucteMbl B TOUHOM CMBICJIE CJIOBa, M3ydYalollue creruduuecKkue CBOWCTBA
00BEKTOB €AMHOU MPUPOJIBI, HATIPUMED, PUBNUECKHUE, XUMUUECKHE, OMOJIOTHIECKUE
U COITMaJIbHBIC, TIPEACTABIISIOT 0COOBINH HHTEPEC IS HAYKH.

Ecium cucremoTexHuka W CHUCTEMHBIM aHaIU3 (PAKTUUECKU  SIBISIOTCS
NPUIOKECHUSIMH ~ HEKOTOPBIX  CHUCTEMHBIX UJed B  00JacTH  OpraHu3aiuu
MIPOU3BOJICTBA, TPAHCIIOPTA, TEXHOJOTUHN U APYTUX OTPACICH HAPOIHOTO XO35MCTBA,
TO TEOPHS CUCTEM HCCIIeyeT O0Ire CBOMCTBA CUCTEM, U3y4aeMbIX B €CTECCTBEHHBIX,
TEXHUYECKUX, COUAIIBHO-3KOHOMUYECKNX U TYMAaHUTAPHBIX HAYKAaX.

MoKeT BO3HUKHYTh BOIIPOC: €CJIM KOHKPETHBIE CBOKWCTBA YIOMSIHYTBHIX BBIIIIE
CHUCTEM H3YYalTCsS B OTACIbHBIX HayKaX, TO 3a4yeM HY>XEH OCOOBIH CHCTEMHBIN
MeTon? UToObl MpaBUIIBHO OTBETUTh Ha HEro, HEOOXOJUWMO SICHO YyKa3aTb, 4TO
MMEHHO M3Y4YalOT KOHKPETHBIE HAYKH M TE€OpPHUS CHCTEM, KOrJa HPUMEHSIOTCA K
ONHOM M TOM ke oOmactu siBneHui. Eciom nnsa duszmka, OMojora Wiad COIMOJIOra
BOXHO PACKPBITh KOHKpPETHBIC, CHEIU(UUECKHEe CBSI3M U 3aKOHOMEPHOCTHU
M3y4yaeMbIX CHUCTEM, TO 3ajJaya TEOPETUKA CHUCTEM COCTOUT B TOM, YTOOBI BBISIBUTH
HanboJjee 00IIre CBOMCTBA M OTHOIIEHUS TAKUX CHCTEM, IMOKA3aTh, KaK IIPOSIBIISIOTCS
B HUX OOIIME TMPUHLMIBI CUCTEMHOro MeTojaa. MHaue ToBOps, MpU CHUCTEMHOM
MOJX0JI€ KaXKJasi KOHKPETHasi CHCTeMa BBICTYNAeT KaK YacTHBIM ciiydall oOuiei
TEOPUU CUCTEM.

I'oBopst 00 oO1ieil Teopuu cHUCTEM, CIEAYEeT OTAaBaTh ceOe SCHBIM OTYET O
xapakTepe ee o0IHocTH. [[e0 B TOM, 4TO B MOCJIEAHUE TObI BBIIBUTACTCS HEMAJIO
MPOEKTOB TOCTPOCHHUS TaKOM 0OIIel Teopuu, MPUHLHUIIBI U YTBEPKACHUS KOTOPOI
IPETEHIYIOT Ha YHHUBEpCaIbHOCTh. OIWH M3 HMHUIIMATOPOB CO3JAHUS ITOJ00HOM
TEOpUM  aBCTpUiickui  Ouonor-reopetuk JI.  ¢on bepranandu, BHecumni
3HAUUTETBHBIN BKJIaJ B PacHpoOCTpaHEHHWE CHUCTEMHBIX HJeH, (OpMyIHpyeT ee
3a/1auy CIeAYIOIUM 00pa3oM:

npeaMET 3TOM TEOPUU COCTABISIET YCTAHOBJICHHE W BBIBOJ TEX MPHUHIIUIIOB,
KOTOpPBIE CIPaBeIUBHI Il "cucTeM " B 1I€JIOM... MBI MOKEM 3a71aTbCsl BOIIPOCOM O
NPUHIIMIAX, TPUMEHUMBIX K CHCTEMaM BOOOIIE, HE3aBHUCHUMO OT UX (DU3UYECKO,
OMOJIOTMYECKONW WJIM cOUMaibHOM mpupoabl. Eciu Mbl mOCTaBUM Takylo 3agady |
MOAXOJAIIMM 00pa3oM OINpeNeUM TMOHSITUE CUCTEMbl, TO OOHApYXKHUM, YTO
CYIIECTBYIOT MOJIENIU, MPUHIIUIIBI U 3aKOHBI, KOTOPbIE MPUMEHUMBI K 0000IIEHHBIM
CUCTEMaM HE3aBHCUMO OT HUX YaCTHOIO BHJA, JJIEMEHTOB WIM '"cwil ", HX
COCTaBJISIOIIUX.



CnpammBaeTcs, KaKol XapakTep J0JDKHA UMETh Takas, He IPoCcTo ol1mas, a mo
CyTH Jelila YHHBepcaibHas Teopusi cucrem? O4YeBHUIHO, YTOOBI CTaTh IMPUMEHHMOM
BE3JIC W BCIOJy, TaKas TEOpHUs JOJKHA a0CTparmpoBaThCS OT JIIOOBIX KOHKPETHBIX,
YaCTHBIX UM OCOOCHHBIX CBOWCTB OTAENbHBIX cucTeM. Ho B TakoM ciiydae u3 ee
MOHSATUA W TMPUHIIMIIOB HEBO3MOXKHO JIOTMYECKH BBIBECTH KOHKPETHBIE CBOWMCTBA
OTHENBHBIX CHCTEM, KaK Ha 3TOM HACTaWBAalOT CTOPOHHHWKH OOINCH, WIIM JIydIle
CKa3aTh, YHUBEPCAIBHOU TeOpHH. J[pyroe merno, 9To HEKOTOpHIC OOIIHE CUCTEMHBIC
MOHSATUS W TPHUHIUIBI MOTYT OBITh HMCIOJB30BAaHBI MJIs JIYYIIETO MOHUMAHUS W
O0OBSCHCHHS] KOHKPETHBIX CUCTEM.

dyHIaMeHTAIbHAS POJIb CHCTEMHOTO METO/AA 3aKITF0YAaeTCs B TOM, YTO C €Tro
MOMOIIBIO JOCTUTAETCA Hanbosee MOJIHOE BhIpAKEHUE €IUHCTBA HAYYHOTO 3HAHWMS.
DTO EIWHCTBO TMPOSBISICTCSA, C OJHOM CTOPOHBI, BO B3aMMOCBS3U Pa3THYHBIX
HAYYHBIX JTUCIHMIUIMH, KOTOpas BEIPAKACTCS B BOBHUKHOBCHUU HOBBIX JUCIHILIAH Ha
"cTeike" crapbix (pusmyeckas xuMus, XUMUUecKas (pusuka, Onopusnka, OUOXMUMHUS,
OMOTCOXMMHSI W JPYrue), B TOSBICHUHM MEXKIUCIUILUIMHAPHBIX HaIpaBICHUI
UccleIoBaHMs (KHOCPHETHKA, CHHEPTeTHKA, SKOJOTHYECKHE MPOTrpaMMbl U T. 11.). C
JIPYTOW CTOPOHBI, CUCTEMHBIM IOAXOA JACT BO3MOXHOCTH BBISBHUTH CIWHCTBO H
B3aMMOCBSI3b B paMKaX OTHEIbHBIX HAyYHBIX AHCHUIUIMH. Kak yke oTMeuanoch
BBIIIIE, CBOMCTBA M 3aKOHOMEPHOCTH peajbHBIX CHUCTEM B IPHUPOJE HAXOAAT CBOC
OTOOpaXEHHE TMPEXKAC BCErO B HAYYHBIX TEOPUAX OTIACIBHBIX JUCIUTUIMH
€CTECTBO3HAHUS. DTH TEOPHUU B CBOIO OUYEpPEIb CBS3BIBAIOTCSA APYT C JIPYrOM B
paMKax COOTBETCTBYIOIIUX JHUCIMIUIMH, a IIOCIAEIHUE KaK pa3 M COCTaBIISIIOT
€CTECTBO3HAHWE KaK y4YeHHE O TMpupoje B IeiaoM. Mrak, eauHCTBO, KOTOpOE
BBISIBIIICTCS TIPM CHCTEMHOM TIOJXOJIE¢ K HAayKe, 3aKIIF04aeTcs, MPEXKIe BCETO, B
YCTAHOBJICHHH CBSI3€ M OTHOIICHUM MEXJYy CaMBbIMH Pa3IMYHBIMH 1O CIIOKHOCTH
OpraHW3alli¥, YPOBHIO TIO3HAHWS W IIEJOCTHOCTH OXBaTa KOHIIENTYaJIbHBIMH
CHUCTEMaMH, C TOMOIIBIO' KOTOPBIX KaK pa3 MW OTOOpa)aroTCs POCT M Pa3BHUTHE
Halero 3HaHUSA O mnpupoae. Yem oOmmupHEee paccMaTpuBaeMmash CHCTEMa, YeM
CJIO’)KHEE OHa I10 YPOBHIO MO3HAHUSA U MEPAPXUUYCCKOW OpraHU3aIlid, TEM OOJIbIIHIMA
KPYT SIBJICHWA OHa B COCTOSHHHM OOBSCHUTh. TakuMm oOpa3oM, €IMHCTBO 3HAHHUS
HAXOJIUTCS B MPSMOMN 3aBHCHMOCTH OT €T0 CUCTEMHOCTH.

C mno3unuii CUCTEMHOCTH, €IMHCTBA W IIEJIOCTHOCTH HAy4YHOTO 3HAHUS
CTQHOBHUTCS BO3MOXKHBIM TIPAaBWJIBHO TIOJOMTH K PEIICHHUIO TaKWX IpOOJIeM, Kak
PEAyKIUs, WIN CBEJCHUE, OJHUX TEOPHH €CTECTBO3HAHUSA K APYTHUM, CHHTE3, WU
00BeIMHEHNE KAXKYIIUXCS JAJICKUMU JAPYT OT JIpyra TEOpPUH, UX MOATBEPKICHUE U
OIPOBEPIKCHUE JTAHHBIMHA HAOIIOJCHUIN M SKCIICPUMECHTOB.

Penyxuus, wiv cBeleHHWE, OJMHMX TEOPUM K JAPYTHM TPEJCTABISET BIIOTHE
JOMYCTUMYIO ~ TEOPETUYECKYI0 MpOIEAypy, HOO BBIp@XKAeT TEHACHIIMIO K
YCTAaHOBJICHHIO CIWMHCTBAa HayuHoro 3HaHums. Korma M. HplooTOH co3man CBORO
MEXaHUKY W TEOPHIO TPaBUTAIUH, TO TEM CAMBIM OH IPOJIEMOHCTPUPOBAJ CIHHCTBO
3aKOHOB JIBMDKCHHS 3€MHBIX M HEOECCHBIX TeJl. AHAJOTUYHO 3TOMY HCIOJIb30BAHHE
CIIEKTPAIPHOTO aHaJIM3a JJis YCTAHOBJIICHUS €IMHCTBA XMMHYECKHUX D3JIEMEHTOB B
CTPYKTYpe HEOECHBIX TeJI ObLIO KPYITHBIM JOCTH)KCHHEM B ¢u3uke. B Hamie Bpems
PEAYKIUS HEKOTOPBIX CBOWCTB M 3aKOHOMEPHOCTEH OWOJIOTHYECKHUX CHCTEM K



(PU3HKO-XUMUYECKHUM SIBUJIACh OCHOBOM 3MOXAJbHBIX OTKPBITUN B 00JACTH U3YUYEHUS
HACJIEICTBEHHOCTH, CUHTE3a OEIKOBBIX TEJl U SBOJIIOIUH.

OnHako penyKius okKa3bIBaeTcsl npuemieMon u 3(h(EeKTUBHON TOJIBKO TOTIIa,
KOT/la HMCHOJIb3YeTCa Il OOBSICHEHUS] OJHOTHUIIHBIX IO COAEP>KAHUIO SIBICHUU U
cuctem. JlerictButensHo, V. Hpl0TOHY ynanock cBecTH 3aKOHBI IBHXKEHUSI HEOECHOU
MEXAHUKHA K 3aKOHaM 3€MHOM MEXaHUKH W YCTAHOBUTH EIHMHCTBO MEXIY HHMH
TOJBKO IIOTOMY, YTO OHH OIHCHIBAIOT OJHOTHUIIHBIE MPOLECCHI MEXaHHYECKOTO
ABwkeHusT Ten. Uem Ooible OAHM MPOILECCH OTIMYAIOTCA OT JAPYTHX, Y€M OHHU
Ka4eCTBEHHO pPa3HOpOAHEE, TEM TpydHee noaaarorcs peaykuuu. [loatomy
3aKOHOMEPHOCTH 0O0JI€€ CIOXHBIX CUCTEM U (OPM JBUKEHUS HEJb3sI MOJHOCTHIO
CBECTH K 3aKOHaM HU3WUX QopM wuiaum Oonee npocThix cucrem. OOcyxaas
KOHIENIIMIO aTOMH3Ma, Mbl yO€IMIIUCh, YTO, HECMOTPS HAa OTPOMHBIE YCIIEXU B
OOBSICHEHUM CBOMCTB CJIO)KHBIX BEIIECTB C TIIOMOIIBIO MPOCTBIX CBOWCTB
COCTAaBIIIOIIMX WX aTOMOB, 3Ta KOHIIENIMS MMEET OIpPEAEIICHHbIE TpaHUIbl. Benp
oOlIue, LEJOCTHbIE CBOMCTBA CHCTEMbl HE CBOJSTCS K CYMME CBOMCTB €€
KOMIIOHEHTOB, & BO3HMKAIOT B pE3yJbTaT€ MX B3aMMOACHUCTBHUA. TakoW HOBBIN,
CUCTEMHBI IIOAXOA B KOPHE IOJAPBIBAET IPEXKHUE IPEACTABICHHUS O
€CTECTBEHHOHAYYHOW KapTUHE MHUpa, KOTrAa IMPUPOa pacCcMaTpUBaIach KaK IpocTast
COBOKYMHOCTh Pa3JWYHBIX MPOLECCOB M SIBJICHUN, a HE TECHO B3aUMOCBSI3AHHBIX U
B3aMMOJICHCTBYIOIIUX CUCTEM, PA3JIMYHBIX KaK II0 YPOBHIO CBOEH OpraHU3allMH, TaK
Y TI0 CJIOKHOCTH.

14.3. CUCTEMHBII METO/1 U COBPEMEHHOE HAYYHOE MHUPOBO33PEHUE

[[lupokoe pacmpocTpaHEeHWE WAEH W NPHUHIMIOB CUCTEMHOTO METOJA
CIIOCOOCTBOBAJIO  BBIABIDKCHUIO psAJa HOBBIX MPOOJIEM MHUPOBO33PEHUYECKOTO
xapaktepa. boiee TOoro, HEeKOTOpbIe 3amajgHble JUAEPbl CUCTEMHOTO MOAX0Aa CTaIH
paccMaTpuBaTh €ro B Ka4eCTBE HOBOW HaydHOU ¢uinocodun, KOTOpas B OTIUYHE OT
TOCIIOZICTBOBABINEH paHbIle GUI0cO(UN MO3UTUBU3MA, TTOTYEPKUBABIICH TPUOPUTET
aHalIM3a ¥ PENyKIMH, TJIABHBIM yIOp JeJar0T HAa CHHTE3 U aHTUPEAYKIIMOHH3M. B
CBSI3U C ATUM OCOOYI0 aKTyalIbHOCTh IIpuoOpeTaeT crapas ¢puiaocodckas npoodiema o
COOTHOIIIEHUH YaCTH U 1EJ0TO.

MHorre CTOPOHHUKHM MEXaHWIM3Ma H (U3UKaIU3Ma YTBEPXKIAIOT, YTO
OMPEEISIONIYI0 POJIb B 3TOM COOTHOIIEHUH UTPAIOT YacTH, MOCKOJIbKY UMEHHO U3
HUX BO3HHKAET 1esioe. Ho mpu 3TOM OHM UTHOPUPYIOT TOT HEMPEIOKHBIN (PaKT, 4TO
B paMKax IIeJIOTO YacTU HE TOJBKO B3aMMOJICUCTBYIOT APYr C JPYroM, HO H
UCIIBITHIBAIOT JEHCTBUE CO CTOPOHBI Iejoro. llombiTka TOHATH LEI0€ MyTeM
CBEJIEHUS €T0 K aHaJIM3y YacTed OKa3bIBAETCS HECOCTOSATEIBPHOW MMEHHO TOTOMY,
YTO OHA UTHOPHUPYET CHHTE3, KOTOPBIA UTPACT PEIIAIOIIYI0 POJh B BOZHUKHOBCHHU
mo0oit cuctembl. J[F000€ CIOKHOE BEIIECTBO WM XHMHUYECKOE COCIUHEHUE II0
CBOUM CBOMCTBaM OTJIMYAETCS OT CBOMCTB COCTABIISIOIIMX €0 MPOCTHIX BEIICCTB WITH
snmeMeHTOB. Kaxkapli aroM o00JIagaeT CBOMCTBAMH, OTJIMYHBIMM OT CBOMCTB
o0pa3yromux ero 31eMeHTapHbIX yacTull. Kopoue, Beakasi cuctemMa XapakTepu3yeTcs



OCOOBIMHM 1I€JIOCTHBIMH, WHTErPAJbHBIMU CBOMCTBAMH, OTCYTCTBYIOIIMMHU Yy €rO
KOMIIOHEHTOB.

[IpOTHBONIONOXKHBINA TOAXOM, ONUPAKIIMKCI Ha IPUOPUTET LEJIOr0 HaL
YacThlO, HE MOJYYWJ B HAyKe IIMPOKOTO PAacCIpOCTPAHEHHsS ITOTOMY, YTO OH HE
MOKET pallMOHAIBHO OOBSICHUTH IPOLIECC BOBHUKHOBEHUS Lienoro. Hepeako noaromy
€ro CTOPOHHUKH MpUOETaiy K JOMYIIEHUIO0 HPPALMOHAIIBHBIX CHII, BPOJE DHTEIEXHH,
KU3HEHHOW CUJIBI M IPYTHUX MOAOOHBIX pakTopoB. B punocodun nogoOHbIe B3TIsIbI
3aIUIIAI0T CTOPOHHHUKHU XOJu3Ma (0T rped. holos - 1embiif), KOTOphle CYUTAIOT, YTO
LIEJI0€ BCETAa IPEAIIECTBYET 4YacTsAM M BCErja BaXkHee dacTed. B mpuMeHeHuu K
COLIMAJIbHBIM CHCTEMaM TaKHU€ MPUHIIMUIBI OOOCHOBBIBAIOT IOJIABJIEHUE JIMYHOCTH
0011eCTBOM, ITHOPUPOBAHUE €0 CTPEMJIEHUS K CBOOO/I€ U CAMOCTOATEILHOCTH.

Ha nepBrIi1 B3ri1s11 MOKET IOKA3aThCs, YTO KOHUEIIHS X0JIU3Ma O IPUOPUTETE
LEJIOr0 HaJ YacThIO COIVIACYETCS C NPUHIUIIAMH CHUCTEMHOTO METO/a, KOTOPBIH
TAaK)K€ MOJYEPKUBAET OOJBIIOE 3HAYEHUE UACH IIeJIOCTHOCTH, HHTErpaluud |
€IMHCTBA B MO3HAHUU SIBJICHUH M MPOIECCOB MpUpoAbl U obmecTBa. Ho mpu Oonee
BHUMATEIbHOM 3HAKOMCTBE OKAa3bIBACTCs, YTO XOJIM3M YPE3MEPHO IPEyBEINYMUBACT
POJIb 1IENIOTO B CPABHEHUM C YACThIO, 3HAYEHUE CUHTE3a [0 OTHOLICHUIO K aHAIU3Yy.
IlosToMy OH SBISETCS TAKOM K€ OAHOCTOPOHHEN KOHLENIMEH, KAaK aTOMHM3M M
penykimoan3M. CHCTEeMHBIN MOIX0]] N30eraeT ITUX KPAWHOCTEW B MO3HAHWUU MHUpA.
OH UCXOJIHT W3 TOTO, YTO CUCTEMA KAK II€J10€ BOZHUKAET HE KAKUM-TO MUCTUYECKUM
U HUppALMOHAIBHBIM IyTEM, a B pPE3yJbTare KOHKPETHOTO, cheuupuueckoro
B3aMMOJICMCTBUS BIIOJIHE OIPENICIICHHBIX peallbHbIX YacTe. MIMeHHO BcriencrtBue
TAKOro B3aUMOJICHCTBUSI 4acTe W 0Opa3yroTCs HOBBIE HWHTETpajbHbIE CBOWCTBA
cucteMbl. HO BHOBb BO3HUKILIAS LIEJIOCTHOCTh B CBOKO OY€pEb HAUYMHAECT OKA3bIBAThH
BO3JICHCTBHE HA YAaCTH, NOJUMHSASA UX (PYHKIMOHUPOBAHUE 3a/1a4uaM U LEISAM €IHHOU
LIEJIOCTHOM CHCTEMBI. MBI BHUAEIM, 4YTO HE BCSAKAsA COBOKYNHOCTb WIJIM LEJIOE
00pa3yloT CHUCTEMY U B CBS3M C 3THM BBeJU NMOHsATHE arperata. Ho Bcsakas cucrema
€CTh 1eoe, OOpa30BaHHOE B3aMMOCBSI3aHHBIMU M B3aUMOJEHCTBYIOIIUMH €r0
gacTsMu. Takum oOpa3oM, mpoiecc MO3HaHMS MPUPOAHBIX U COLMUAIBbHBIX, CUCTEM
MOJKET OBITh YCIEIIHBIM TOJBKO TOTJIA, KOTJa B HUX YacTH U 1ieJoe OyayT U3ydarbCs
HE B MPOTHUBOINOCTABIEHUH, a BO B3aWUMOJCWCTBUU JpPyr C JPyIOM, AaHAIN3
COIIPOBOKIATHCS CUHTE30M.

OCHOBHBIC MTOHSITUSI Y TEPMUHBI
Arperart Bremnsis cpena
AJJTMTUBHOCTH JlerepMuHN3M
Uepapxus MaremaTuyeckoe MOJEIUPOBAHUE
Nudopmarius MHOXeCTBO
IToacucrema CucTeMHBIN aHATIN3
Cucrema CucreMoTexHHKa
Crpykrypa
CroxacTuka




Jlureparypa

OcHOBHaA:
PyzaBun I'. . CuctemHblii TOIX01 M €IMHCTBO Hay4yHOTO 3HaHus //EquHcTBO

Hay4yHOro 3HaHus. - M., 1988, C.237-252.

bnay6epr U. B., FOaun 3. I'. CTtaHOBIIEHHE U CYIIHOCTh CUCTEMHOTI'O MOAXO/A.

- M., 1973.

1982.

JlomoJMHUTENbHAA:
Ounocodekuit Dunuknoneandeckuit Cnosapsp. - M., 1989. - C.584-588.
Cucremnble uccienoBanus. Merogonoruyeckue npobieMol. Exxerognuk. - M.,

[Tomymaiite U OTBETHTE

B uem cocrout cnenudrika CMCTEMHOTO UCCEOBAHMUS?

Uewm oTiiyaeTcsi cucrema ot arperara?

Kaxkoe paznuuue cymecTByeT MexXy CTPOCHHEM U CTPYKTYPOU CUCTEMBI?
Ha yeM ocHOBaHO NpUMEHEHUE MaTEeMaTUKU B CUCTEMHBIX UCCIICIOBAHUSIX ?
B yeM cocTosT npenMyniecTBa CUCTEMHOTO METO/1a UCCIIETOBAHMS ?
MOXHO I IPUMEHUTH CUCTEMHBINA METOJ K OTAECIbHOMY MPEIMETY?

YeM oTIM4aeTCsl CUCTEMOTEXHUKA OT CUCTEMHOTO aHanu3a’?

MOo3KHO T TOCTPOUTH YHUBEPCATIbHYIO Teoputo cucteM? OOOCHYHUTE OTBET.
Uem oTiIMYaeTCsl CUCTEMHBIN MOJIXO0/1 OT PEAYKIMOHU3MA U X0Jr3Ma?
Kakxoe MrpoBo33peHueckoe 3HaueHUe UMEET CUCTEMHBIA METO?



BAXHEMWIINE ITOHATUSA 1 TEPMUHBI

ABTOTPO®HBI (aBro + rpeu. trophe - nmma) - NUTAOUIMHCS
HEOPraHWYECKUMH BEILIECTBAMM.

ABTOTPO®DBI - opranusmbl, OCYHIECTBIISIIOIINE MUTAHHE MOCPEICTBOM
(doToCHHTE3a WM XEMOCUHTE3a (3eJIeHbIe PACTEHUSI, HEKOTOPbIE MUKPOOPTaHU3MBI).

AT'PET'AT (nar. aggrego - NPUCOEOUHSIO - MEXaHUYECKOE COEAMHEHUE B
1[eJI0€ Pa3HOPOIHBIX YacTel U 0OBEKTOB.

AJAIITAOUA (nmar. adaptatio - mnpucnocoOieHHE) - TPHUCIIOCOOTICHUE
(YHKUUN U CTPOCHUSI OPTaHU3MOB K YCIIOBUSM CYIIECTBOBAHUS.

AJIPOHBbI(rpeu. adros - cuibHBIN - 00IIee Ha3BaHUE JIEMEHTAPHBIX YACTHII,
NOJABEPKEHHBIX CUIBHOMY B3aHMO/JIEUCTBUIO.

AJITOPUTM (ot algorithmi - naT. TpaHcauTepausi IMEHU MaTeMaTHKa ajib-
Xope3Mu) - cucTeMa ornepanui, Mociae10BaTeIbHO MPUMEHAEMBIX 110 ONPEAECICHHBIM
NpaBWwIaM [l PEIICHHsS] OMNpeJeIeHHOW 3aJaud WiIu TPOoOJeMbl MacCOBOTO
Xapakrepa.

AMMWHOKUNCIIOTBI - xjmacc OpraHMYecKMX COCIMHEHUH, CIyXKallux
OCHOBHBIM 3JIEMEHTOM TIOCTPOCHUSI PACTUTEIBHBIX U KUBOTHBIX OCJIKOB U MOATOMY
UTPAOLIMX BaXKHYIO POJIb B )KU3HU OPraHU3MOB.

AHAJIN3 (rpeu. analysis - pa3ioxeHue, pacuwieHeHUe/ - METO] UCCIE0BaHUS,
COCTOSIIIMIM B MBICIIEHHOM WM (PAKTUYECKOM pa3[elIeHuH IIeJIOT0 Ha COCTaBHBIC
YaCTH.

AHAJIOT'UA (rpeu. analogia - CcXOACTBO) - CXOJCTBO B KaKOM-JIHOO
OTHOIIICHUHU MEXJy IPEIMETaMU U SIBICHUSMH.

AHADPOBHBIE OPI'AHU3MEI - opranu3Mmsel, >KMBYIIHE IMPU OTCYTCTBHHU
CBOOOJTHOTO KHUCIIOpOa (MHOTHE OAKTEPHUH, HEKOTOPbIE YEPBH, MOJUTFOCKH).

AHHUTI'MJIALIAA (nat. annihilatio - npeBpanieHue B HUYTO, YHUUTOXXEHHE) -
B COBPEMEHHON (PU3UKE 3TOT TEPMUH HCIIONIB3YETCs ISl 0003HAYEHUS MTPEBPALICHHS
AJIEMEHTAPHON YaCTULbI U AaHTUYACTULBI IPU UX CTOJKHOBEHUHU B JPYTU€ YACTHUIIB,,
HaIpUMep, AMEKTPOHA U MO3UTPOHA B (POTOHBI.

AHTUBEHIECTBO -.BemiecTBo, 00pa30BaHHOE U3 AHTUYACTHIL.

AHTNYACTULA - sneMeHTapHas 4acTHUIAd, Macca M CIMH KOTOPOW TOYHO
paBHBI Macc€ W CIHUHY JAaHHOW YACTHUIlbl, & DJICKTPUYECKUM 3apsill, MarHUTHBIN
MOMEHT WU JAPYrHe€ COOTBETCTBYIOUIME XApPAKTEPUCTUKU PABHBI MO BEIUYHHE, HO
MPOTUBOIOJIOKHBl MO 3HaKy. Hampumep, MO3UTPOH SBISETCS AHTUYACTUIEH
ANEKTPOHA, AaHTUIPOTOH - POTOHA, AaHTUHEUTPOH - HEUTPOHA ...

APEAIJI (nat. area - miomiajb, MpOCTPAHCTBO) - OOJACTh PACHPOCTPAHECHUS
BHUJIOB PACTCHUU U )KMBOTHBIX HA 3€MHOM ITOBEPXHOCTH.

APOMOP®O3 (rpeu. airo - noguumMaro +morphosis - opma) - HanpaBiieHHAs
nporpeccuBHasi (QopMa BBOJIOLUHU, MPU KOTOPOW MPOUCXOIAT CYUIECTBEHHBIE
W3MEHEHUSI B OpraHu3alud W (QPYHKIMOHHUPOBAHWU BHJOB, CIIOCOOCTBYIOIIHE
Jy4IIeMy UX IPUCTIOCOOICHHIO K YCIOBUSIM CPEIbI.

ATOM (rped. atomos - HEIEIUMBIM) - MeJbuaiilas 4acTHUIa XUMHUYECKOTrO



AJIEMEHTa, HOCUTENb €r0 CBOMCTB.

ATOMHBII HOMEP - HoMep XHMMHYECKOrO OJIEMEHTa B TaOIHIe
Menneneesa.

ADPOBHbLIE OPTTAHU3MBbI - O0NbIIMHCTBO KUBBIX OPraHU3MOB, KOTOPBIE
MOTYT CYLIECTBOBATh TOJBKO MPU HATUYUU CBOOOJHOIO MOJIEKYJISIPHOTO KMCIOPOJA.
Cp. AHaspoOHBIC OPTaHNU3MBI.

BUOC®EPA - o0Omacte pacnpocTpaHeHus >KW3HM Ha 3emiie. Bxitouaer
HIDKHIOIO 4acTh arMmocdepsl, Ttuppocdhepy u Iurochepy, HACEICHHBIC >KUBBIMH
OpraHU3MaMH.

BUOTA (rpeu. biote - %u3Hb) - UCTOPUUECKH CIIOKUBILIASICS COBOKYITHOCTb
PaCTEHUH U )KUBOTHBIX HA ONPEAEICHHON TEPPUTOPHUH.

BMOLIEHO3 (ot 6uo + rpeu. koinos - o0muii) - COBOKYMHOCTh PacTEHUH,
KUBOTHBIX W MHKPOOPTAHW3MOB, HACEMSIONIUX YYaCTOK Cpenbl C OJHOPOIHBIMH
YCIIOBUSIMU >KM3HH, HAIIPUMeED, JIyT, 03€p0, OEper peKu u T. 1.

BUDYPKAIMA (mar. bifurcus - pa3BO€HHBIN - pa3BETBICHUE B TPACKTOPHH
JBIDKCHUSI CUCTEMBI B OIpeJIeNIeHHON Touke (Oudypkamum)).

BAJIEHTHOCTHD (nar. valentia - cuia) - cmocoOHOCTh aToMa K 00pa30BaHHIO
XUMHUYECKUX CBS3CH.

BUPYCHBI (nar. virus - san) - Bo30yauTenu HHGEKIMOHHBIX Oo0Jie3He
pacTeHuH, )KUBOTHBIX M YEJIOBEKa, PA3MHOXKAFOIIINECS TOJHLKO BHYTPH JKUBBIX KIIETOK.

'AJTAKTUKA (rpeu. galaktikos - mileuHbIf, MOJIOYHBIN) - MIeUHBIA MyTh,
Hallla 3Be3/Has CUCTeMa, BKIovaromas B ceos 2 * 101! 3Be3n, B Tom uncie ConHie
CO BCEMH ILJIAHETAMHU.

I'EH (rped. genos - TPOUCXOXKIECHUE) - MaTepUAJbHBIM HOCHUTEIh
TEHETUYECKOMN (HACNIECTBEHHOM) HUH(pOpMAIINH, CIIOCOOHBIH K BOCIPOU3BEICHUIO U
PaCIOI0KEHHBIN B ONPENCIICHHOM YYaCTKE XPOMOCOMBI.

I'EHOM (anrn. genome < rped. genos - MPOUCXOXKJEHHE) - COBOKYIHOCTb
T'E€HOB, COAEPXKAIIUXCS B OJJTUHAPHOM HAOOpe XPOMOCOM JIaHHOM PACTUTEIBLHOW WU
KUBOTHOM KIJIETKH.

I'EPMEHEBTUKA (rpeu. hermeneutike - HCKyCCTBO HWCTOJIKOBaHUS) -
HaIlpaBJICHHE B METOJIOJIOTUM T'yMaHUTAPHOTO MO3HAHMS, MCCIEAYIONIEE MPOOTIEMBI
WHTEPIPETAINH, IEPEBOa ¥ TOHUMAaHHsI Pa3HOOOPa3HBIX TEKCTOB.

I'ETEPOTPO®HBIE (rerepo + rpeu. trophe - mnwmima) - OpraHU3MBEI,
MUTAIOIIMECS OpraHMYeCcKUMH BemecTBaMu. K HUM oOTHOcATCS TpuObI, MHOTHE
MUKPOOPTIaHU3MBbI, BCE )KUBOTHBIE U JIFOJIU.

TUJJPOC®EPA - Bomnast 06os0uka 3eMiH, COBOKYITHOCTh OKEaHOB, MOPEH,
03€ep, pPeK, BOAOXPaHWIHIII, OOJIOT.

I'OMEOCTA3UC (rped. homoios - momoOHbI + stasiS - COCTOSHHE) -
COBOKYMMHOCTh TPHUCIIOCOOUTENFHBIX pEakWid OpraHW3Ma, HANpPaBJICHHBIX Ha
COXpaHEHUE JUHAMHYECKOIO COCTOSIHUSL €r0 BHYTPEHHEW Cpeibl (TeMIEepaTyphbl Tena,
KPOBSIHOTO JaBJi€HUs W Jp.). B ero ocHOBe JEXHUT MNPUHUMUII OTPULIATEIBHOM
00paTHOM CBS3U.



I'PABUTALIAA (nat. gravitas - TSDKECTb) - CHJIbI BCEMUPHOTO TATOTEHUS,
o0Opa3yroiue mojie TArOTeHHUS.

JIMCKPETHBIN (nar. discretus - pa3aenbHblii, IPEPIBUCTHII) - PEPHIBHEII,
COCTOSIINHI U3 OTAEIbHBIX YACTEH.

JUCCUMUWIIALA (nat. dissimilatio - pacromoOieHue) -pacnaj CIOKHBIX
BEUIECTB HA MPOCTHIE B OpraHU3ME, COMPOBOXKIAIOIIUIICS OCBOOOXKIEHUEM SHEPIHH.
B enuHCTBE ¢ acCHMIITANIFEH XapaKTepU3yeT 0OMEH BEIIECTB - METaOOIU3M.

JUCCHUITAIIAA (nmat. dissipatio - paccenBaHU€) YHEPTUU - TIEPEXO]] IHEPTUU
YHOPSIOYEHHOTO IBUKEHUS B SHEPTHIO Xa0TUYECKOTO JBUKEHUS (TEIUIOTY).

JUODOEPEHIUALIMA (pp. differentiation < mat. differentia - paznuuue) - B
HAyYHOM [IO3HAHUU HEOOXOAMMBINA J3Tall pPa3BUTHs, HaAIpaBICHHbI Ha OoJjee
THIATEIBHOE U TITyOOKOE U3yUeHUE OTACIbHBIX SIBICHUN U MPOIECCOB OMPEICICHHOM
00J1aCTH JIEUCTBUTEILHOCTH.

ECTECTBEHHBII OTBOP - oco6blii MexaHusM oT6Opa B IPHPOZE,
OPUBOIAIIMA K H30UPATEIbHOMY YHUUTOXKEHHIO OPraHM3MOB, OKAa3aBIIHUXCS HE
MPUCTIOCOOIEHHBIMU K YCIOBHSM OKPYKAIOIIEH CPEBI.

KMBOE BEHLIECTBO - B konuenmuu B.J. BepHaackoro - COBOKYITHOCTh
pacTeHU U )KUBOTHBIX, BKJIIOUAs 4€JIOBEUECTBO.

N30OMEPHI (u30 ...+ rped. meros - 10Jisl, 4aCTh) - XUMHUYECKUE COCAUHEHUS,
OJIMHAKOBBIE 110 MOJIEKYJISIPHOM Macce U COCTaBy, HO Pa3IMYaAIOIIUECS 110 CTPOCHHUIO.

N30TPOITHOCTb (u30 ... + rped. tropos - CBOMCTBO) - OJWHAKOBOCTH
CBOMCTB OOBEKTOB (IIPOCTPAHCTBA, BEIIECTBA W Jp.) IO BCEM HAMPABICHUAM. JTO
YCJIOBHUE CIIY’KUT OJHOM M3 NPEANOCHIIIOK CTaHIapTHON MOJENN BeeleHHOM.

UHTET'PALIUA (nat. integratio - BOCCTaHOBJICHHE, BOCIIOJIHEHUE integer -
IEJIbIA) - OOBEUHEHNE B 1EJI0€ KaKUX-IMOO YacTei, B HAyYHOM IMO3HAHUH TaKOE
00BbEIMHEHNUE OCYUIECTBIISIETCS B pa3IUYHBIX (OpMax, HauWHAsT OT TNPUMEHEHHUS
MOHSATUM M METOJIOB OJHOM HayKH B APYroil M KOHYAs COBPEMEHHBIM CHCTEMHBIM
METOO0M.

NHTEPIIPETALIUS (nat. interpretatio - MOCpeIHUYECTBO) - MCTOJKOBAHUE,
pa3bACHEHHE CMbICIa KaKOW-TMOO 3HAKOBOM CHCTEMBbI (CMMBOJA, BbIpaKEHUS,
TEKCTA).

KATAJIN3 (rpeu. katatysis - paspyuieHue) - BO30OYXKIACHHE XUMHUYECKUX
peaKknuii WM WM3MEHEHHME CKOPOCTH HMX MPOTEKaHUS IOCPEICTBOM JTOOABICHUS
0COOBIX BEIECTB - KAaTAIM3aTOPOB, HE YYaCTBYIOIIUX HEMOCPEICTBEHHO B PEaKIINH,
HO M3MEHSIONINX X0/ €€ MPOTEKAHMUS.

KBAPKMU - runoreTrnueckue 4acTHUIBI C JIPOOHBIM IJIECKTPUUYECKUM 3apsiaoM,
13 KOTOPBIX, BO3MOXKHO, COCTOST 3JICMEHTAPHBIC YACTHIIHI.

KMBEPHETUKA (rpeud. kybemetike - uckyccTBO ympaBieHusi) - Hayka o0
oOILIMX MPUHIIMIIAX YIPABICHUS B MAIlIMHAX, )KUBBIX OpraHu3Max 1 0OIleCTBe.

KOPITYCKYJIIPHO-BOJTHOBOM JYAJIM3M - nBoiicTBeHHAas HpUpoOJa



METbYANIIMX YaCTHI[ BEMIECTBA, COCTOSAIIAs B HAJWYMM y HHUX HE TOJBKO
KOPIYCKYJISPHBIX, HO ¥ BOJTHOBBIX CBOMCTB.

KPEAIIMOHU3M (;mart. creatio - co3ujaHue) - Te3Uc O O0KECTBEHHOM
TBOPCHUH MHPA U YCIIOBEKA.

JIAMAPKU3M - yuenue, pazpadboranHoe JK.b. Jlamapkom u ocHOBaHHOE Ha
M3HAaYaJIbHOM 11es1eco00pa3Hoi peaklui OpraHu3MOB Ha U3MEHEHUE YCIOBUM CPEibl.

MAKPOBBOJIIOLUA - »BomonuoHHBIE TpeoOpa3oBaHUs 3a IHTEIIbHBIA
UCTOPUYECKUM NEpUOJ, MPUBOAAIIME K BOBHUKHOBEHUIO HOBBIX HaJBUIOBBIX (hOpM
OpraHu3aIliy KUBOTO.

METABOJIM3M (rped. metabole - mepemena) - oOMEH BEIIECTB,
COBOKYITHOCTb ITPOLIECCOB ACCUMUJISIIUU U JUCCUMMJIISILIUU B OPTaHU3ME.

METAT'AJTAKTHUKA - u3ydyeHHas B HAcCTOsIIEE BpeMsl 4acTb BceleHHOU co
BCEMU HAXO/SIIMMUCS B HEM ralaKTUKAMU U IPYTUMHU OOBEKTaMH.

MUKPOSBOJIIOIIUSA - COBOKYHNHOCTH  SBOJIIOIMOHHBIX  M3MEHEHMHI,
MPOUCXOAINX B TNeHO(OHIAaX MOMYJISIIUNA 32 CPaBHUTEIHLHO HEOOJIBIION MEePUO]T
BPEMEHH.

MVYTAIUA (nat. mulatto - u3mMeHeHue, rnepemMeHa) - BHE3AMHOEC W3MEHEHHE
HACJIEICTBEHHBIX CTPYKTYD, BBI3BAHHOE €CTECTBEHHBIM WJIM UCKYCCTBEHHBIM ITyTEM.

HOOC®EPA (rped. noos - pazym +cdepa) - B yuenuu B. . BepHajackoro -
chepa pasyma, cTaBmias II0 CBOEMY BO3JEHCTBHIO Ha IIJIAHETYy CPaBHHUMOM C
re0JIOTUYECKOM CUJION.

HVYKJIEMHOBBIE KHUCJIOTBHI - HeoOxoauMas cocTaBHAs YacTh BCEX JKUBBIX
CHUCTEM, KOTOPBIM IPHUHAJICKUT BEAyINas poib B OMOCHHTE3¢ Oelika W Iepejaye
HACJICICTBEHHBIX IPU3HAKOB OpraHu3Ma.

OHTOI'EHE3 (rpeu. ontos - cymiee + reHes3) - MHAUBUIYalIbHOE Pa3BUTHUE
OpraHU3MOB, OXBATBIBAIOIIIEE BCE U3MEHEHHUSI OT 3apOXKJICHHUS 10 CMEPTH.

OPTAHU3ALIMA - ynopsgo4eHHOCTb, JIOCTUTaéMasi BHEIIHUMHU IO
OTHOIIICHUIO K CUCTEME (PaKTOpaMHu.

[TOITYJIALIAA (bp. populus - HaceneHue) - COBOKYMHOCTh 0COOEH OJHOTO
BUJIa, HACEJSAIONIash HEKOTOPYH TEPPUTOPHIO, OTHOCHUTEIHHO H30JUPOBAaHHAS OT
Apyrux U o0najgaromas omnpeneiaeHHbIM TeHopoHnoM. PaccmarpuBaeTcst Kak
AJIIeMEHTapHAasl €IMHUIIA SBOIIOLUH.

[TOPAJIOK (ynopsiiO4€HHOCTh) - MCXOAHOE TIOHSTUE TEOPUU CHUCTEM,
O3Hauarolee OMpPEIEIEHHOE PACIIONOKEHNE AIEMEHTOB WIH UX MOCIE0BATEIbHOCTD
BO BPEMEHH.

[TPOKAPHOTDI (yar. pro - Bnepea + rped. karyon - g1po) - opranu3msl,
JUIIEHHBIE 0()OPMIICHHOTO sapa (BUPYCHI, OaKTEpUH, CHHE-3€JIEHbIE BOJJOPOCIIN).

PEAYVKIIMOHHM3M - cBeneHue CI0XKHOIO K IPOCTOMY, COCTAaBHOIO - K
AJIEMEHTAPHOMY.



PEJIMKTOBOE WU3JIYUEHHUE - kocmuyeckoe  3IEKTPOMArHUTHOE
W3JIy4YEeHUE, COXPAHUBLIEECS OT PAaHHHUX CTANM BOJIOIMU BeeeHHou.

CAMOOPI'AHU3BALIMA - npouecc B3aUMOJACHCTBUA — AJIEMEHTOB, B
pe3yabTaTe KOTOPOro MPOUCXOAUT BO3HUKHOBEHUE HOBOTO MOPSAKA WIH CTPYKTYPHI
B CUCTEME.

CAJIPOTPO®bDI (rpeu. sapros - rHWIONH + trophe - muTaHue) - OpraHU3MbI
(6akTepun, TpUOBI W JMp.), TUTAIONIHMECS OCTATKAMH PACTCHWUN W >KUBOTHBIX U
MPEBpAIAIOIINE OpPraHUYECKUE BEIIECTBA B HEOPraHUYECKHE M TEM CaMbIM
YYaCTBYIOIIUE B KPYTOBOPOTE BELIECTB.

CEJIEKIIMA (nart. selectio - BBIOOP, 0TOOpP) - BBIBEAEHUE HOBBIX U YIIYUIICHHUE
CYIIECTBYIOIINX COPTOB PACTEHUH, MOPOJI )KUBOTHBIX MYTEM MPUMEHEHUS HAYUHbBIX
METOJI0B 0TOOpA.

CUHTES (rpeu. synthesis - coenuHeHne, COUETaHUE) - B XUMHUU - TIOJyUCHUE
CIIOXKHBIX COEAUHEHUH u3 Oornee NpoCThIX. B HayyHOM NO3HAHUU - METOJ
UCCIIEIOBaHUS TIPEIMETA W SIBJICHHSI KaK €IMHOTO LIEJIOTO.

CUCTEMA - COBOKYITHOCTb B3aMMOJICHCTBYIOIIUX OOBEKTOB, 0O0pa3yIOIINX
ONpEIEICHHYIO LEIOCTHOCTh, B KOTOPOMl B pe3yJibTare B3aUMOAECHCTBUS BO3ZHUKAIOT
HOBBIE HMH-TEIPAaTHUBHBIE CBOICTBAa LIEJIOr0, OTCYTCTBYIOLIUME y €€ OOBEKTOB WIIH
yacTeu.

CUCTEMOTEXHHUKA - Hay4yHO-TEXHHUYECKAs JUCIMIUIMHA, W3Yy4Yarolas
po0JIeMbl aHANTM3a U CUHTE3a CHCTEM.

CTOXACTUYECKUH- cayuaitHbIii.

TEJIEOJIOI'UA (rpeu. Telos menb + 5orusi) - BO33peHHE, CUUTAIOINIECE, UTO
BCSIKO€ Pa3BUTHE B MHPE CIYXKUT OCYLIECTBICHHEM 3apaHee MPeaonpeIesICHHbIX
Heen.

TPOOUYECKUE CBA3U - nuiieBbie CBSA3M B SKOCUCTEMAX.

OAT'OTPODBI (rpeu. phagos - moxuparouuit + trophe - nuTanue) -
OpPTraHMU3MBI, TUTAIOIINECS JPYTHMH OpraHU3MaMH.

OUJIO'EHE3 (rpeu. phyle - mmems + reHe3) - HCTOpPUYECKOE pPa3BUTHE
OpraHU3MOB, PA3JIUYHBIX TUIIOB, KJIACCOB, OTPSIOB.

OJIIYKTYALUNU - cnyyaliHble OTKIIOHEHUSI CHCTEMBI OT HEKOTOPOT'O CPEIHETO
MOJIOKEHUSI.

OKOC®EPA - coBokynnocTh Beex skocuctem. DJHTEJIEXUSA - B dunocodun
ApucToTens 1eJIeHapaBIeHHOE aKTUBHOE Ha4aJylo, MpeBpaliarllee BO3MOKHOCTh B
JNEUCTBUTENBHOCTD

OVYKAPUOTHI (rpeu. eii - xopomo + kpyon - s1po) - Bceé OpraHu3Mbl, KJIETKU
KOTOPBIX COAEPKAT OPOPMIICHHOE SJIPO, OTJACICHHOE 000T0UKOM OT IIUTOIIa3MBI.
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