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flamaru
Buxropa Crenanosuwa TIOXTHHA —
moe2o camozo 6oavuwozo dpyea
U OOHO20 U3 nepesix 8 Mupe
CUCTEMHBIX MATePUAAUCTO8
nocsawao 3Tor Tpyo

BBEAEHHE

Ha nporsxeHun BoT yxe 20 netr HamMH pa3BHBAaeTCs OPHTHHaNb-
Hblii BapuaHT obuel Teopun cucteM (OTC) [i—6]. Ilpu 3toM Mmui
CO3HATeJbHO HCXOAWJIH W3 AHAJEKTHYECKOro MaTepHaau3Ma: H Kak
HCTOYHHKA BCeX ee MATH NPEANoChblIOK, YTO Cpa3y »Ke NO3BOJHJO
npugath OTC BceoOwinii xapakrep, u Kak Puaocopckor, NAHANEKTH-
yeCKoH, METOAONOrHH, 4To no3Boaunao crpoutb OTC, ¢ oaHol cropo-
Hbi, KaK TEOPHIO €eAHHCTBA H «60pbOLI» CHCTEMHBIX NPOTHBOMOAOXKHOC-
TeH —«CHCTEeMbl H Xaoca», «MOJH- H H30MOp(PH3IMa», «CHMMETPHH
H aCHMMETPHH», ..., C JPYrod CTOpPOHbI, KaK TEOpPHIO Pa3BHTHS
BO3HHKHOBEHHS, CyLleCTBOBaHUSA, Npeo6pa3oBaHusl, Pa3BHTHA CHCTEM
npupoabl, obulecTBa M MbillA€HHA, KaK TeOpHIO, coAepXKailyio B
KayeCcTBe CBOEH OPraHHYeCKOH 4aCTH 380AI0YUOHUKY.

[IpyBeaeHHan HUIXKe cxeMa — HarJasiAHoe oToOpakeHHe CTPYKTYphl
K COBPEMEHHOro cocTosinns aanHoro BapuaHta OTC, nau OTC(Y),
KaK BCe 4aille ero HMeHyloT. JTa cxeMa I03BOJHT YHTaTeNlo Jyuylle
npeacraButb cebe Kak OTC(Y) B Buae Hekoero eAHHOro LEJNOro, Tak
H TO MeCTO, KOTOpOe 3aHHMMaeT B Hed 3BOJIOUHOHHKA.

lpeanocwAKH, OCHOBHbIC MOHATHSA, AJTrOPHTMbI, YYEHHS, 32KOHMI,
kareropun OTC(Y) (cxema)

Mpeanochinku: |— cyulecTBoBaHHe, 2— MHOXeCTBO 0ODBEKTOB,
3— eanHoe, 4— eAHHCTBO, D-— AOCTATOYHOCTbD.

OcHoBHBbIE NOHATHA: HyJib (MyCTas)-CHCTeMa, OOOBEKT-CHCTEMaA,
chucTeMa 06bEeKTOB OAHOrO U Toro ke «poaa» (R-cucrema), aberpakr-
Has CHCTEMaA.

AJaropuTmbli: 1— aaroputm npeacrasieHHs o6bekTa B BHle 006bek-
Ta-CHCTEeMbl, 2— aJATrOPHTM NOCTPOeHHA R-CHCTEMDL.

Yyenun: |-— TeopHs rpynn He3BONIOLHOHHBIX, IBOJIOLHOHHBIX CHC-
TeMHbIX npeobpa3oBaHHi, aHTUNPeoOpa3OBaHHH H HX HHBAPHAHTOB,
2— onepauuH CJAOKEHHS H BbYHTaHuA, Bxoaa W Buixoga B OTC,
3— obwas Teopus usomepun. U3omepus u cummerpus, 4— 0600iiieH-
HOe yueHHe 0 noauMopduiMe, 5— 0606111eHHOe YyueHHe 06 H3OMOP(PH3-
Me, 6— CHCTeMHbie YUEHHSI O CHMMeTpHH H AuccumMerpun, 7— OTC
H OTHOLIEHHA NPOTHBOpeuus H HenporuBopeuusi, 8— OTC u orHoLue-



HHSA B3aHMOJEHCTBHA, OJHOCTOPOHHEro NEHCTBHS H B3aHMOHENEHCT-
BUA, 9— yCTOHYHBOCTb U HEYCTOHYUBOCTb cHcTeM, 10— 3BONIOLHONH-
Ka Kak ofulasi Teopust pa3BHTHA CHcTeM, | | — cHcTeMHas napaaurma,
CHCTEeMHLIH HaeaJs, cucTeMHB# MeToa, 12— OTC u ¢puaocodpus.

3akoHbi: | — CHCTEMHOCTH, 2— CHCTEeMHbLIX {HE3BOJIIOLHOHHHIX H
3BOJIIOLHOHHBIX) Npeob6pa3oBaHuil — ocHoBHOH 3akoH OTC(Y),
3— AOCTAaTOYHOrO OCHOBAHHA CHCTEMHBIX Mpeobpa3oBaHWi, 4— H30-
MEpH3alHH, d— noaumopdu3sauuu, 6— n3oMoppHsauui, 7— coxpa-
HEHHSI CHCTEMHOTO CXOACTBAa, 8-— COOTBETCTBHA, 9— CHCTEMHOTrO
cxoactea, 10— cucreMHoit cumMeTpuH, 11— CHCTEeMHOH aCHMMETDHH,
12— cucteMHo#t NpoTHBOPeuHBOCTH, 13— CHCTEMHO#H HENPOTHBOpPEYH-
BOCTH.

Kateropun: cucteMa W Xaoc; NMOJAH- H H3OMOP(PHU3M; CHMMeTpHA
H acCHMMETPHS; NMPOTHBOPEUYHBOCTb H HENPOTHBOPEUHBOCTb, H3MeEHe-
HHEe H He3BONIOLUHOHHOE COXpaHeHHe; pAa3BHTHE H 3BOJIOLLHOHHOE
COXpaHeHHe, NEHCTBHE M OTHOLIEHHEe, YCTOHYHBOCTb H HEYCTOHYH-
BOCTb; ()OPMbI: CHCTEMHOCTH H XaOTHYHOCTH, NOJHMOpGH3IMA H H3O-
MOp(}H3Ma, CHMMETPHH H aCHMMETPHH, NPOTUBOPEUHBOCTH H HENPOTH-
BOPEYHBOCTH, H3MEHEHHA U HE3BOJIIOLLHOHHOrO COXPaHeHHs!, Pa3BHTHS
H 3BOJIIOLHOHHOIO COXpaHeHHsl, NeHCTBHA H OTHOUIEHHS, YCTOHYHBOC-
TH H HEYCTOHYHBOCTH MaTepHH. OO6liee YHCAO KaTeropHi AOCTAaTOYHO
BeqHKO —32. Takum o6pa3oM,” MOXHO TOBOPHTb O CBoeoGpa3HoM
«KaTeropHajJbHOM B3pbiBe», HHAYLHpoBaHHOM pa3BuTHem OTC.

M3 cxemul BUAHO, uTO OTC — 3TO c/l0XKHasA TEOpPHSA O peaJibHbIX
(maTtepnanbHbIX H HAeadbHbIX) cHcTeMax. OHa Xxapakrtepu3yeTcs
crneuH(pHYECKHMH AJIst Hee MPeANOCblIKAMH, NOHATHAMH, ajdropuTMma-
MH, YYEHHSIMH, 3aKQHAMH, KAaTerOpusiMHM, METOLaMH, HAeaJOoM.

Lleab naHHO#t pa6oThi — pa3paboTaTh IBOJIOLHOHHKY, HJH O6LLe-
CHCTEMHYIO TeOopHI0 pa3BHTHA*. (OAHAKO npexiae HaM nNpHIAeTCH
O3HAaKOMHUTbCA ¢ OCHOBHBIMH TNoHsTHAMH OTC(Y), 6e3 KoTophix
HEBO3MOXHH KakK (pOpPMy/IHPOBKA 3aKOHA HE3BOMIOLLHOHHLIX H 3BOJIIO-
LIHOHHBIX CHCTEeMHbIX Mpeobpa3oBaHHil, TaK H H3JI0XKEHHE H Pa3BUTHE
(Ha OCHOBe 3TOro 3aKoHa) CaMoOil 3BONIOLHOHHKH.

* YMecTHO oTMeTHTb, YTO 3AeCh K Aajee TEPMHHH <3BOJIOLHA® H «Pa3BHTHE»

NOHHMAIOTCA KAaK CHHOHHMbLI; TEPMHH <3BONIOUHOHKKa» npeatoxeH 10.C.JlapHHuiM
[37].



YACTDb 1. PASBBUTHE U UBMEHEHHE CUHCTEM
Ocunosunie nonsatua OTC

PdynaamenraibHoe 3HaueHe B OTC (V) npunaercs BnepBbie BbiBe-
NEeHHOMY B €e paMKaX 33KOHY CHCTEMHOCTH — YTBEPXIEHHIO O TOM,
4yTO «N1060H O6BEKT ecTb OObeKT-CHCTeMa H JI060H OOBEKT-CHCTEMa
NPHHAANEXKHT XOTA Obl ONHOH CHCTeMe O0beKTOB OAHOTO H TOro Xe
«pona». IlockonbKy B naHHOH TeOpHH NOA «00HLEKTOM» NMOHHMAaETCH
Mo6oi npeaMeT KaK 00beKTHBHOH, TaK H CY6beKTHBHOH peajbHOCTH,
TO AAHHbIA 3aKOH NO3BO/IAET YCTAHOBHTb HEOOHYHOE H BMECTe C TeM
rny6okoe eAHHCTBO MexXAly oO0beKTaMH, BHellHe MaJo CXOAHBIMH
APyr C APYroM: TYBHHCKHMH TaHLlaMH, 3BK/JIHAOBOH TE€OMETpPHEH,
MrpoH B ¢yTOOJ, B3aHMOAEHCTBHEM, YCTOHUHBOCTbIO KYKYPY3bl K
3acyxe, MaTpellKaMH, QOTOCHHTE30M, KBAHTOBOH (H3HKO#H, cnocobom
NPOH3BOACTBA.

B Kaxa0M H3 HHX, B YaCTHOCTH B 3BKJHAOBOH FreOMeTPHH — 006bek-
Te KOHLENTyaJbHOM; cnocole NPoH3BoACTBa — 00DbeKTe COLHAJbHOM,
B popMmyae E=m-.c’— 3akoHe npuponn; Bo B3aHMOAEHCTBHH — 06Db-
eKTe AHHAMHYECKOM C TOYHOCTbIO A0 H3OMOP(PH3IMA MOXKHO BHIAENHTD
ONHO H TO Xe:

(1) cTposujue ux «nepeudnsie» (T.e. paccMaTpHBaeMbleé Kak
«HeNeJHMbie» HA AAHHOM YPOBHE HCCJAEAOBAHHS) IAEMEHTOLL. «TOUKH»,
«NpsIMble», «NINOCKOCTH»— B 3BKJAHA0BOH r€OMETPHH; NPOH3BOJHTE/b-
Hbi€ CHJILI H MPOH3BOACTBEHHLIE OTHOLIEHHA — B cnoco6e NPpoH3BOACT-
Ba; JBe MepeMeHHbie H OAHY MNocTosiHHylo — B ¢opmyse E=m-c?
H3MEHAIOLIHECA H H3MeHsieMble 06beKTH (A B, B u A), pacnpocrpa-
HaowHecs oT A g0 B u or B po A nepeHOCUHKH AeACTBHSA
(«BO3AEHCTBHA»); Cpely PacnpoCTpaHEHHS — BO B3aHMOAECHCTBHH;

(2) ornowenun eOUHCTBA, CBR3U MeMOY I3AEMEHTAMU, CKPENJIAIO-
llHE HX B OQHO LEJ0C) OTHOUIEHHS «JEXHT Ha...», «MEXAY», «KOHTpYy-
HTHbI»— B 3BKJHJA0BOH N'€OMETPHH; COLIHA/JbHO-IKOHOMHYECKHE OTHO-
LIeHHS1 — B cnocobe NPOH3BOACTBA; OTHOLIEHHSI PaBeHCTBA H NMPSAMOH
NPONOPLUHOHANbHOCTH — B popMyae E=m-c? npHuHHHO-CAeACTBEH-
Hble OTHOLUIE€HHR — BO B3aHMOAEHCTBHH;

(3) ycaosun, ozpanuxusaroujue OoTHOUIEHUR EOUHCTBA, UAU TAK
HA3BEAEMBIE 3AKOHB KOMNO3ULUL\aKCHOMDBI CBSA3H, MOPSIAKA, KOHIPY-
3HTHOCTH, HENpepbiBHOCTH, MapavieNbHOCTH H CAeAYICLIHe H3 HHX
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TeopeMbl — B CJly4ae 3BKJHIAOBOH FeOMEeTPHH; 3aKOH COOTBETCTBHS
(IPOH3BOACTBEHHBIX OTHOLIEHHH XapaKTepy H YPOBHIO Pa3BHTHS NPOH3-
BOAHTE/bHBIX CH — B crnocoGe NMPOH3BOACTBA; YCJOBHE DABEHCTBa
E umenno m-c?, a He, ckaxem, m-c>— B cayyae popmyab JiHwTed -
Ha; Tpeﬁoaaunﬂ, YTOGMI AtAB< Tg At g, <<T 45 Al yg, At g, =AL =

——,-RAB/Vkm, rae At ,, u At ;, — BpeMeHa pacnpocTpaHeHHs BO3Jei-

cTBHit cooTBeTcTBeHHO OT A o Buor Bao A; 7, u T, — uHauBunYy-
aJbHble BpeMeHa cyllecTBoBaHHs o6bekToB A u B; R ,, — paccros-
HHe MeX1y HHMH Af_.. — MHHHMaJlbHOe BpeMs, 3aTpauyHBaemMoe Ha
npeoaosieHHe pacCTofiHuA R ,, ‘nepeHOCYHKOM AedCTBHS, o6aapato-
IIHM CcaMoOH O0OJblUOH KOHEYHOH CKOPOCTHIO PpPacnpocTpaHeHHSN
U, =C;

( 4 ) neu3bexcnyw npunadasexcrocre (Kamdozo0 obvexTa-cucremm)
xora 6ut 00HOU cucreme 006BeXT08 00H020 U TO020 Xe «poda»:
B cJy4yae 3BK/IHAOBOH TreOMeTpHH — €e TMPHHAAJEeXHOCTb CHCTeMe
reoMeTpuil IJBKNHRa, Jlo6aueBckoro-Boabsu, Pumana, I'nabnGepra,
Kaprana, Be#asa, Cxoyrena, Baxmana u Ap.; B cayuyae crnocoba
NPpOM3BOACTBA — CHCTeMe Crnoco60B MaTepHaJIbHOro TMpPOKH3BOACTBA
(nepBoOGLITHOOOLIHHHOrO, paboBJiajenbueckoro, peoaanbHoro, Kanu-
TaJHCTHYECKOrO, KOMMYHHCTHYECKOT0); B cayyae ¢GopMyJnl
E=m-c’*— cucreme popMya cneuxanbHo# TeOPHH OTHOCHTEJILHOCTH;
B CJyyae B3aHMOJAEHCTBHRA — CHCTeMe AeHCTBUH (ABYCTOPOHHHX, OA-
HOCTOPOHHHX, HOJBLCTOPOHHHX — Taba. 1).

Hcxons u3 npuBefeHHbIX NMPHMEPOB, Mbl MOXKEM AaThb CaeAylollHe
onpeieneHHA NOHATHAM «06beKT-cHicteMa» (OC) H «cHcTeMa 06beK-
TOB OAHOTO H TOro Xe «popa»» (R-cucrema).

O6vexr-cucrema (OC)— 3T0 KOMNO3HIUSA, HIH €AHHCTBO, MOCTPO-
€HHOe [0 OTHOLUEHHAM (B YaCTHOM CJy4Yae — B3aHMOJAECHCTBHSAM)
I MHOXecTBa {R 5}, MJl0C OrpaHHYHBAIOLLHM 3TH OTHOLUEHHA YCJOBH-

SIM Z MHOXECTBA {Z -} H3 NepBHYHBIX 3J€eMEHTOB M MHoXKecTBa (M 2.

[Mpu 3ToM MHOXecTBa {Z o), {Zoc) M (Roch (Zoct ¥ {Roc) u# (MEY
MOryT OHITb MyCTBIMH HJH cogepxaTb 1, 2, 3, ...,00 4HCJIO ozmuaxo-
BbiX HJH Pa3HLIX 3JI€MEHTOB.

M3 paHHoro onpeneneHun cjeiyer, 4To MJsi NPEACTaBJEHHA KaKo-
ro 6ol TO HH OblJI0 00bekTa B BHAe OObEKTa-CHCTEMbl HeOOXOAHMO
yKa3aTb ero: «fnepBHYyHbie» 3J1eMeHThl; OTHOLWIEeHHA €RHHCTBA; 3aKOH
KOMITO3HLLHH.

Cucrema 006bEKTOB OAHOrO M TOro e i-TOro <«<poaa», 3TO B
CYWHOCTH, 3aKOHOMEPHO€ MHOXeCTBO OODEKTOB-CHCTEM OAHOTO H
TOro ke «poaa» i. [lpuuem cioBa «0aAHOrO H TOro Xe, HJIH AAHHOrO,
poRa» O3HauyalOT, 4TO KaXXAbl# H3 0OBbEeKTOoB-CHCTeM R-cucTeMbl
obnagaer OOUIHMH, «POAOBbLIMHY», NpPH3HAKaMH (OAHHM H TeM Xe
KaYeCTBOM ) : KaXXAblH H3 HHX MOCTPOEH H3 BCeX HJIH YacTH (PHKCHPO-
BaHHHWX NMEePBHYHHX 3jJeMeHTOB m MHoxecTBa {M”'} B cooTBeTcTBHH

C 4acTbl0 HJIH BCeMH (PUKCHPOBAHHLIMH OTHOWEHHSIMH T MHOXeCTBa
{R,), ¢ yacTbio uau BceMH (PHKCHPOBAHHLIMH 3aKOHaMH KOMIMO3HIIHH



Tab6bnuua 1
[IpocTpanCcTBEHHO~-BpPEeMEHHAsA CHUCTEeMA ASHCTBHH

Cumpoin

Bun neitcteusa Ycnopue peanusauuu

aeicreng
2-aeicTBre
-
BHOA < < AtAB TB’ AtBA <TA < £
Keasu-2-neitcTene
BUOa = < At ag=Tgy BAtg, <T, = <
Kpasu~2Z-geitctBue "

‘ = < ‘ = =
BUOa < AtAB TB’ AFBA ’I‘A <
l-peiicTrHeE

> L >
puOa < > AtAB <TB, AtBA TA
Kpazu~-Q-pelicTBue
BAOa = = AtAB =TB, AtBA =TA = =
l-—pelicTBUE
<
BUOa > < AtAB >TB, AtBA<TA >
Kpasu~-O~peilicTBue
Bupa > = ‘ AtAB>-TB,AtBA ----TA > =
Kpasun-~-O~peiicTeue
= A = =
BUOa = > tag = Tpe Ato A =T A >
O-peiicTBHE
BHOa > > AtAB >TB,A1;BA>TA > >

Z MHOXecTBa {Z ), pea/u30BaHHLIMH Ha pacCMaTpUBAEMOH CHCTeMe
06beKTOB AaHHOrO «poaa». Kak u aas o6bekra-cucreMbl, A R-cuc-
Temut MHOxecTBa {Z ), {Z) n (R}, {Z} n {R), n {M®} moryT ObiTb
NYCTLIMH HIH COAEPXKaTb OT ORAHOT0 10 GeCKOHEUHOro YHC/1a OXHHAKO-
BbIX WJH Pa3/iHUHbIX 3/JE€MEeHTOB.

BecbMa HarasiaHbiit npuMep R-cucreMbl sIBJAKIOT Npeae/bHble YIJl€-
sopoponni: CH4, CoHs, C,Hy, ..., C H,,  ,. Bce oHn nocTpoeHs u3
OLHHX H TexX Xe «MepBHUHbIX» 37eMeHTOoB «C» u «H» B cooTBeTcTBMH
C OAHHM H TeM XK€ OTHOLIeHHeM XHMHYeCKOTO CPOACTBa H COrJ1acHO
OAHOMY H TOMY Xe 3aKoHy Komno3uuuu Buga C H,, ., (n=1,2,3, ..,
s$). :
LHInpoko pacnpocTpaHeHHble B Npuponae 4 B 00lLeCTBe HepapXxuyec-
KHe CHCTEMbl H CHCTeMa HepapXHUeCKHX CHCTeM TaKXe SABJSAIOTCH
oco6biMu cayuasaMu R-cuctemb. K coxkaneHHio, HeyuHThiBaHHe Cy-



LIeCTBOBAHUA eule O6osiee pacnpocTpaHEHHbIX HeHePapXHUECKHX H
HepapXxo-HeHepapXHYeCKHX CHCTeM, MJIOC OTCYTCTBHSA SIBHOH 3KCIJIH-
KauHH NPHPOAbl OTHOLUEHHH <«uepapxus — Heuepapxus», «uepap-
XU — Uepapxusn», <Heuepapxus — Heuepapxusn»™ , UX NOAU- H H30-
MopdpH3Ma, CHMMETPHH H AHCCHMMETPHUH, NPOTHBOPEUHBOCTH H HENpo-
THBOPEYHBOCTH, ...— CJOBOM, Bcero Toro, uYto corgacHo OTC(¥Y)
LOJXKHO ObiThb 414 JA060ro poia CHCTeM, BCe 3TO MPHBENO K pe3KOMY
NpeyBeJIHYEHHIO 3HAYEHHA H K CYLLeCTBEHHOH HEMOJHOTe yueHHi o0
HepapXHYecKHX cuctemax. bosiee Toro, K HenmpaBHIbHBLIM NpeACTaBe-
HUSIM TeX HJAH HHbIX BaXXHEHUIHX NMPHPOAHbIX CHCTEM, B YaCTHOCTH
autocdepbl H 6nochepnl, B KauecTBe HEpapXHUECKHX, HECMOTPS Ha HX
ABHO HepapXxo-HeHepapXxHuecKyio NpUpoay.

Tak, autochepa — 310 Takoi OO6BEKT-CHCTEMa, KOTOPBIA COCTOMT
H3 MHOXKECTBA B TOH HAH HHOH CTeNneHH CXOAHbIX PALOB €CTECTBEHHbIX
reoNIOrHYe€CKUX Tesl BHAA - «MHHepaJ < nopoja reopopMallus C reo-
KoMmneke» (rae C — 3HaK BKJKOYEHHs), pealH3yIoUIHX KakK OTHolle-
HHAl HEePapXHUYHOCTH — MO XOAY KaXAOro psana, Tak H OTHOLUEHHS
HEHEePAPXUYHOCTH — MeXAy JIOOGbIMH TeJaMH pa3jiHYHbIX HepapxH-
yeckux paaos. [1o Tem xe coobpaxkeHnsiMm cTposine 6Hocdepy psaabl
«OpraHu3M C NonyJsiiua C LeHO3 C 6HoreoeHo3»  peanu3yioT He
TOJNILKO OTHOLIEHHS] HepapXHUHOCTH, HO H HeHepapxHuHocTH. Cnpasea-
JIHBO 3TO YTBepPXAE€HHE H MO OTHOLUEHHIO K OpraHu3MaM, MOCTPOEH-
HbIM H3 PSAAOB BHAA «MOJIeKYyJaC opraHenna C KJleTkaC TKaHbC op-
ran». OAHaKO OpraHu3M — He MeXaHWyeCKass CyMMa TaKHX pALOB,
a HeuWepapxH4yeCcKn (B MPOCTPAHCTBe U BO BPEMEHH, MaTepHa/bHO-
3HepPreTHYeCKH H CHrHAJNbHO-WHPOPMAaUHOHHO) OpPraHH30BaHHAas CHC-
TeMa HepapXHYeCKHX cucTteM. Bo3aMoXHO, 60NBbLIHHCTBO CHCTEM, KOTO-
pble paHblue pacCMaTPHBAJHCh KakK HepapXHueckKHe, B AEeHCTBHTE/b-
HOCTH SIBJASAIOTCA ...HEpapXo-HeHepapXHUYECKHMH.

B OTC(Y) ana nocrpoeHnsi (c ucuepnbiBaioiled MNOAHOTOH H
HEeNpOTHBOPEUHBO) CHCTeMbl OGbEKTOB OAHOFO H TOro Xe <«poda»
H3obpeTeH cneunanbHbii anroput™m. B HacTosiiee BpeMs MOCPeCT-
BOM 3TOTO aJropuTMa nocrpoeH psaia R-cucteM, B 4aCTHOCTH: NePHOAH-
yecKkasi CHCT€Ma BEHYHWKOB LIBETKOB paCTeHHH CO CThIKYIOLLHMHCS
JenectkaMn (YpmaHueB — (7] ); 3epkanbHO-CHMMeTpHYECKas CHCTe-
Ma XHMHYeCKHX 3neMeHTOB (duabik — [8, 9]); cucteMa TeKTOHHYeC-
KHX pa3pbiBoB — AH3bIOHKTHBOB (3a6poanH — [10]); koabueBas u
3Be3lyaTasi CHCTeMbl NOTHMOP(PHUECKHX MORH(PHKALHH CTPYKTYp OKO-
JouBerHHka Buaos pona Delphinium L. (Tpyco — [11—13]); cucre-
Ma IBY-, OLHO-, HOIbCTOPOHHHUX AeiicTBUi (YpmaHueB — [9, 6, 14]);

* Heo6x0aHMOCTb IKCIVIHKALKH MPHPOAL ABYX MOCJAEAHHX OTHOWEHHHA BO3HHKaeT
B MEePBYIO ouYepelb B TEX CAYy4Yasix, KOraa HX KOMIOHEHTL HE TOXAECTBEHHbI ApYr Apyry
(OHTONIOrHYECKH WIH/H THOCEOIOrHYECKH) H BCJAEACTBHE 3TOr0 MPHXOAHTCH BLIACHATD
NPHPOAY CBRA3H APYr ¢ APYrOM pa3Hnuix Hepapxuii WIAH pasuoix Henepapxué. Kpaiine
HHTEpPeCHhI W MaTeMaTHuYeCKHe, 0COOEHHO TeOpeTHKO-TPyNnnoBbie, aCNeKThl TaKHX OTHO-
LIeHHH.



CHCTEMA CTPYKTYp CepAeyHOro ilHK/Aa Mmjekonurawollux (LIBeTrkoB —
[15]).

Takne nocrpoenns, ciaenys OTC(Y), cooTBeTCTBEHHO CayuyasM
MO3BOJIHJIH: .

— 10.A.YpMaHueBy OGHapyXHTb HOBBHIE€ Kaacchl GHOIOrHYECKOH
H XHMHUECKOH M30MEPHH, BbIBECTH OTBEYalOlIHE 3THM KJiaccaMm ypas-
HEeHHSl, YCTAHOBHTb MNPHHIHIHAJABHOE CXOACTBO (MaTeMaTHYECKHH
H30MOp(dPH3M) MeX1y NepHOAnUYeCKHM 3aKOHOM CHCTEMbl BEHUHKOB
H NEepPHOAHUYECKHM 3aKOHOM CHCTeMbl XUMHUECKHX 3J1eMEHTOB;

— O.K.[Iuabiky npeacka3aTb HOBble BaJIEHTHOCTH AJisi aTOMOB
HEKOTOPLIX XHMHYECKHX 3J1€MEHTOB;

— B.10.3a6poanHy Bnepsbie 0OHapyXHTb CTPYKTYpPHbie H BpEMEH-
HHE NOJH- U H30MOP(H3IM, CHMMETPHIO H H3OMEPHIO (KJIacCHYECKYIO,
NPOCTYIO H KPaTHYIO aHTH-, N10A00HS, KPHBOJHHEHHYIO, TONOJOrnyec-
KYyi0) AH3bIOHKTHBOB;

— B.A.TpycoBy BnepBhHEe ONHCAThb H30MEPHIHO-HEH3OMEPHHHBIN
pa3mepHuid nmonumoppusm (1080 crpyktyp!) oKonouBeTHHKa pacre-
HHI Pa3/MUHBIX BHAOB POAA KHBOKOCTb;

— 10.A.YpMaHUeBy TeopeTHUECKH BbiBeCTH 9 H TOMBLKO 9 BCeBO3-
MOXHBIX JEHCTBHH, NMATb H3 KOTOPbIX OKa3aJHCb CYLIECTBEHHO HO-
BbIMH;

— B.J1.llBeTkoBy npeaOoXHTb YypaBHeHHSI IJsi MeXaHH4ecKod,
KPOBOTOKOBOH, OODBEMHOH, BPpeMeHHOW CTPYKTYp CepAeYHOro LHK/AA
MJIEKONHTAIOLUIHX, KOHCTAHTaMH KaXA0ro H3 KOTOPHX OKa3aJHCb
yucsa 3oaororo ceueHuss —0,382 u 0,618.

OnpeneneHue R-cucreMbl HHBapHaHTHO (coxpaHsieT CBOIO ClipaBel-
JWBOCTb) NpPH Nepexole OT OAHOro YpOBHAI OOWIHOCTH K Apyromy.
[losToMy 3TOH Ae(PHHHUHH OTBEYAIOT H OTAeJbHbie HHAUBHAYYMHI,
H MHOXecCTBa 0OObEKTOB OAHOrO M TOro Xe BHAA, poAa, CEMEHCTBa,
OTpAla, Kaacca, THMa, napcrBa, uMnepud. B npenene onpene/ieHue
R-cucteMbl, B3sitoe 6e3 HHAEKCA i, NMepexodHT B onpeiejeHHe abCT-
PAKTHOL CucCTembl Win CcHCTeMbl BooOuie. AOGcTpakTHas CHCTeMa
ob6pa3yeT «BepxHuii» noyioc R-ccreMbl. «HuXXHuH», NPOTHBONONOXK-
Hblfi, ero noJjioc obpasyer nycras, Win HYAab-CuUCTema, T.e. CHCTEMA,
He coaepXkallasi HH onaHoro 3jemeHra. OQueBHAHO, B 3TOM cCiyvae
mHoxectBa {M(?), a 3Hauur u {R }|Z,) — nycrhe.

B uTore Mbi MpHXOAHMM B CYLIHOCTH K Npexe/bHO 60raTtoMy psiay
CHCTEM: «MYCTOH», 06beKTy-cucTeMe, R-cucreMe (K cHcTeMaM 00bek-
TOB JaHHOro BHAa, poaa, ceMelcTBa, ... HMOepHH), abGCTPAKTHOH
cucreme. [lpu 3ToM (uYTOo 3aMeuaTenlbHO) TOHATHE O Ka)KNAOH H3 HHX
no-HacrosieMy cofepxateibHo! Hanpumep, noHATHe NycToH, HJH
HY/Jb-CHCTEMBl fiBJfieTCA 060OueHHeM JIOObIX cJ/ay4dyaeB 3HayuMOro
OTCYTCTBHSI: HyJAss B apH(PMeTHKe, MyCTOr0 MHOXeCTBAa B TEOPHH
MHOXKECTB, HYJIeBOI'O 3JIeMEHTa B si3biKe, HUUTO B GUI0COPHH, NYCTO-
Thi B HayKe H T.A. Jlaxe u3 ckasanHoro BuaHo, uto nocrpoeHne OTC
MMEHHO KaK obuwed Teoput 6e3 NOHATHA O HYJib-CHCTEME HEBO3MOXKHO.
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B 1o )xe BpeMst HeGe3bIHTEPECHO, UTO 3TO NOHATHE MPEAN0KEHO NMoKa
Toabko B pamkax OTC (V).

A Tenepb mnepeigeM K pacCMOTPEHHIO 3aKOHA HE3BOJIOLHOHHBIX
H 3BOJIIOLHOHHBIX CHCTEMHbIX MpeoOpa3oBaHii, CHOPMYJHPOBAHHOIO
MOCPEACTBOM MOHSATHH «06GbeKT-cHcTeMa» H «R-cucremax.

3aKkOH He3IBOJIOUHOHHLIX H 3BOJIIOLHOHHBIX CHCTEMHBIX
npeob6pa3oBaHuit

LlenTpanbHoe Mecto B OTC(Y) 3aHumaer (MaTeMaTHUYE€CKH JOKa-
3aHHbIH B BHJe TNPeAIOXKEHHS NAaHHOH TEeOpHH) 3aKOH CHCTEMHbIX
npeo6pa3oBaHHil — OCHOBHOM 3aKOH 3TOH TeopHH. C HHM CBs3aHbl
BCe Ba)KHe#lline ee 000O6ILIEHHSA.

CorsntacHO 3TOMYy 3aKOHy, «00beKT-CHCTeMa B paMKaxX CHCTeMbl
00beKTOB OHOI'0 1 TOrO »Ke «poaa» i 6arogaps CBOEMy CYLIECTBOBaA-
HHIO H/WJAH OBY-, OJAHO-, HONbCTOPOHHHM CBfI3fIM CO cpefod Oyaer
epexoauTh Mo QHUKCHPOBAHHBIM 3aKoHam 2€{Z }: A — nn6o B ce6a —
MOCPEeACTBOM TOXAECTBEHHOro npeobpasoBaHnd; b — an6o B Apyrue
OO6bEeKTbI-CHCTEMbl MTOCPEACTBOM OAHOrQ H3 7 H TOJNbLKO 7 PasjH4HbIX
npeo6pa3oBaHHi, HMEHHO H3MeHeHHii: 1) Ko/snyecTBa, 2) KayecTBa,
3) OTHOlLIeHHH, 4) KO/HUEeCTBa H KauyecTBa, ©) KOJHYECTBA H OTHOLUE-
HHUH, 6) KavyeCTBAa H OTHOLIEHHH, 7) KOJHYECTBA, KauyecTBa, OTHOLlIe-
HHH BCEX HJIH YaCTH €ro «NepBHYHbLIX» 3JE€MEHTOBY.

B ocHOBHOM 3aKOHe He yKa3biBaeTcfl, IOCPEACTBOM KaKHX (He3BO-
JIIOLHOHHBIX HAH 3BOJIIOLHOHHBIX) CHCTEMHbIX MpeoOpa3oBaHHH 0O0b-
eKT-CHCTeMa mnpeobpasyerca. Eciau Xxe 3TO yKasbiBaTb, TO OCHOBHOH
3akoH OTC(Y) npeacraHer B BHJ€ OCHOBHOTO 3aKOHA 3BOJIIOLLHOHH-
KH — 3aKOHA HE3BOJIIOLHOHHBIX H 3BOJIIOLHOHHBIX CHCTEMHBIX Tpeos-
pa3oBaHHH, COrJ1aCHO KOTOPOMY «HE3BOMIOLHOHHBIA (3BOJMIOLLHOHHbIN)
00beKT-CUCTeMa B paMKax He3BOJIIOUHOHHOH (3BOJIIOHOHHOH) CHCTe-
Mbl OGBEKTOB ORHOrO H TOro e «poiaa» | Oaaronaps cBoeMy
CyWeCTBOBAHHIO H/WAH [ABY-, OLHO-, HOJbCTOPOHHHM CBA3fIM CO
cpenoil OGyaer mnepexoaWTb MO (HUKCHPOBAHHBIM HE3IBOJIOLHOHHBIM
(3BONNIOLLHOHHBIM) 3akoHam 2€{Z }: A — nu60 B ce6a — NOCPeACTBOM
HE3BONIOLLHOHHOTO (3BOJMIOLHOHHOIQ) TOXAECTBEHHOrO Nnpeobpa3oBa-
HUA; b — 60 B Apyrue o6beKTbI-CHCTEMB! MTOCPEACTBOM OAHOTO H3
7 N TONBKO 7 Pa3/iIMUHbIX HE3BOJIIOLLHOHHBIX (3BONIOLHOHHLIX) Mpeol-
pa3oBaHHH, HMEHHO HEe3BOJIOLHOHHBIX (3BOJIOLHOHHBIX) H3MEHEHHH:
1) konuuectBa, 2) KadectBa, 3) OTHOLieHHH, 4) Ko/aHYyecTBa H
KauecTBa, o) KOJIHYECTBA H OTHOLIeHHi, 6) KauecTBa H OTHOLUEHHH,
7) KOJIHYeCTBa, KayecTBa, OTHOLIEHHH BCEX WJ/H 4YacTH €ro «IlepBHY-
HbIX» 3/1€MEHTOB.

3aecb CA0BaMH BHe CKOOGOK B (hOPMYJNHPOBKE 3aKOHAa YyKa3aHb
HE3BOJIIOLLHOHHbIE, @ B CKOOKax 3BOJIIOLLHOHHBIE ACTMEKTbl CHCTEMHbIX
npeobpasoBaHui. [IpHuem, 3To caenaHo Tak, UTOObl OblIH BHAHLI
TOMOJIOTHYHOCTh H OAHOOAHO3HA4YHOE COOTBETCTBHE KaXkK10ro He3BO-
JIIOLLHOHHOT'O CHCTeMHOro npeo6Gpa3oBaHusa (ToxaecTBeHHoro (T),
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konuuectBenuoro (Ka), kauecrsennoro (Ku), oTHocuteabHoro (O),
.., KOJIMYECTBEHHO — KauyeCTBeHHO — oTHocHTeabHoro (KaKuO))
CBOEMY 3BOJIOLHOHHOMY CHCTEMHOMY npeo6pa3oBaHHIO, HMEHHO. 3BO-
JIOLHOHHOMY TOXXAecTBeHHOMY (cTacuzene3y — CT), 3BOJIOLHOHHO-
MY KOJHYECTBEHHOMY (K8auTuzenedy — KB), 3BOJIOLLHOHHOMY Ka-
YeCTBEHHOMY (K8aaucenesy — KBa), 3BO/IIOLLHOHHOMY OTHOCHTEJBHO-
My (uzoceneay — H), ..., 3BOJNIIOLHOHHOMY KONHYE€CTBEHHO — KauyecT-
BEHHO — OTHOCHTEJBHOMY (K8auTuksaauusoeenesy — KsKsall).

Jlnsi HaykH OCHOBHOH 3aKOH 3BOJIIOLLHOHHKH 3HAQYHM CJEAYIOLUHM:

— YKa3aHHEM «CHJ», Bbi3biBAIOLLIMX H3MEHEHHe W Pa3BHTHe 00bek-
TOB-CHCTEM: BHYTPEHHUX — (paKTa CylUeCTBOBAHHA, B YACTHOCTH, H3-
HauyaJjbHO, aTPHOYTHBHO NpHCYLIelH 00beKTaM-CHCTeMaM H3MEHYHBOC-
TH H/WIH 8Hewnux — HAaKTOpOB CpeAbl, CBOHM AEHCTBHEM TaK HJIH
HHaue npeobpa3yllHX 06bLEKTbi-CHCTeMbl (noapofHee 06 HCTOUHH-
Kax — ABHraTeJibHbIX CHJaX — H3MEHeHHA W Pa3BHTHS CM. B pasje-
Jax «Pa3BuTHe W H3MeHeiiHe KaK o00beKThi-cHcTeMbi», «I[losumop-
(OH3M Pa3BHTHA H H3MEHEHHSA»).

— TouyHbIM nepeuyHcAeHHeM (3KCIVIHLHTHO) KOJHYECTBEHHOro H
KaueCTBEHHOro CocTaBa BCeX 8 He3BOMIIOUHOHHBIX H 8 3BOJIOLHOHHBIX
CHCTEMHBLIX Npeo6pa3oBaHHi, BO3MOXHbBIX AJ5 HEe3BOJIOLLHOHHOTO HJIH
3BOVIIOHOHHO Npeo6pa3yloIHXCA CHCTEM MNPUPOAbLI, ofllecTBa H
MbILLJTIEHHS.

— TouHbiM'nepeuncieHHeM (yXKe HMIVIHUHTHO) KOJHYECTBEHHOTO
H KayeCTBEHHOT0 COCTaBa BCeX 8 He3BOJIIDLHOHHBIX H 8 3BOJIIOLIHOH-
HbiX BHAOB COXPaHEHHH, COOTBETCTBEHHO BOCbMH Xe€ BHA3M 3BOJIIOLLH-
OHHBIX H HEIBOJIIOLLHOHHBIX CHCTEMHbIX Npeo6pa3oBaHHil (3KCIJIHLLHT-
HO 3TH BHAbl COXpaHeHHs NMpHBedeHH B pa3jene «CHMMeTPHA pa3BH-
THS H H3MEHEHHA»).

[Topasutenpto, uto BHe pamok OTC kopeHHOH Aasi BCAKOro poaa
reHeTHYeCKHX (3BOJIOLLHOHHBIX H HE3BOJIOIHOHHbBIX) KOHUEMLHH BOI-
poC O 4YHCJ€ H BHIAE CHCTEMHbIX NMpeobpa3oBaHHH H WX HHBAPDHAHTOB
B NpsMoH ¢opMe dpuaocodpamu, obluecTBoBe1dMH H €CTECTBOHCMNbITA-
TEJAMH He CTaBHJCA (MO-BHAHMOMY, 3a HCKJIOYEHHEM [APEBHHX aTo-
MHCTOB; noapoOHee 06 3ToM cM. [16]). DTo NpuBeaO K CylIECTBEHHOH
HemosiHoTe 3Tux yyeHuii. Hanpumep, A.H.CeBepuos (1939 r.—[17]),
nepeyHncasisi B CBOel TEOPHH pPa3BHTHS OHTOreHe30B MOAYChbl PHAIMO-
pHoreHe3a, U3 8 BO3MOXXHbIX Ha3biBaeT TOJbKO ABa: H3MEHEHHE UHCJa
(npoaoneayuio — yalnHeHHe, abbpesuayuio — yKOpoyeHHe) H Ka-
yecTBa (Jdesuayuto — yKjaoHelHne) 3tanos 3mGpHorexesa. Lectb apy-
rHX Moaycos ¢ua3MOpHOreHesa B ero TeOPHH HeCMOTPS Ha HaJHuHe
¢ akTHUeCcKOoro MarepHaaa oco60 He BBIAENSAIOTCA.

AHanorHuyHo OGCTOHMT A€o0 C pa3/iHYHbIMH MOpP(OreHeTHYECKHMH
KOHUenuHsAMH. B nochenHem cayuae, Hanpumep, MopdoreHnes nbiTaloT-
CA CBECTH B KOHEYHOM cuyeTe JIHWb K YBEJHYEHHIO HJIH YMEHbLUEHHIO
YyHCJia H pa3MepoB KJeTOK, K HX AHddepeHunpoBKe H AeaHPdepeHLH-
poBke — K 1) H 2) cnmocob6aM npoH3BOACTBAa OGBHEKTOB-CHCTEM, He
YUHTBHIBASi TeM CaMbiM, NOMHMO T-npeo6pa3oBaHus, elie NATH APY-
rux —3), 4), 5), 6), 7)— cnoco6oB npeo6pa3oBaHud. boaee Toro.
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MopgoreHeTHKH 10 CHX NMOP He BBEJH B UHCJA0 OCHOBHBIX MOp(¢oreHe-
THUYECKHX TPOLECCOB, OrPaHHUYHBAEMbIX HMH JHUib pocTom (pedyKyu-
ei) u QupepenyuposKod (dedugpgepenyuposKkoii), euie oauH — Tpe-
THiI — GyHAaMeHTaJbHbIi MOpdOoreHeTHUECKHH npouecc — Guousome-
PU3AYUOHHKbLLL, OTKPBHITHIE 6HOCHMMeTpHKaMu (YpmaHues [18—23])
H CBA3aHHbIH JIMWb C H3MEHEHHEM OTHOWEHHH (B YaCTHOM cJjiyyae —
B3aHMOAEHCTBHH) MOP(QONOrHUeCKHX 3JIeMEHTOB OpraHH3iMa.

Tperuii npuMep HeLOyYHTLIBAHHA BCeX CNoco60B Mpeobpa3oBaHHil
NaeT rereJieBCKHH 3aKOH NepexoAa «KOJNHYECTBa» B «Ka4yeCcTBO» M
obpatHo. 1 BoT nouemy.

Bo-nepBbiX, B 3TOM 3aKoHe He Pa3J/IHYAIOTCS HE3BOJIOLHOHHbLIE
H 3BOJIIOLHOHHBLIE IMepexoAbl COOTBETCTBEHHO HEIBOJNIOLHOHHOrO H
3BOJIIOLLHOHHOTO KOJIHYeCTBAa B HE3IBOJIOLLHOHHOE HJH 3BOJIIOLIHOHHOE
«CBO€ Apyroe».

Bo-BTOphLIX, €c/H TaKHe Mnepexoabl B COOTBETCTBHH ¢ (akTaMu
pa3/iHyaTbh, TO TOrja cJjieiyeT TOBOPHUTb: a) HA HEIBOAIOYUOHHOM
yposHe — O Mepexoaax He3BOJIOLMOHHOr0 KOJHYeCTBa (KOJIHUYECTBEH-
HbIX H3MEHEHHH) B J11I060€ HEe3BOJIIOLIHOHHOE CBOE APYroe: B HE3BOJIO-
LLHOHHOE TOXAECTBO, a TaKXe B KOJIMUECTBO H/HJAH KauyecTBO, H/HJH
OTHOLIEeHHE; 0) Ha IB0AIOYUOHHOM YpOBHE — O TepexoAax 3BOJIOLH-
OHHOT'O KOJIHUECTBA (KBAHTHreHEeTHYECKHX H3MeHeHHi) B Jiio6oe 3BO-
JIOLHOHHOE CBO€ Apyroe: B 3BOJIOLHOHHOE TOXIECTBO, a TaKXe
B KOJIHYECTBO H/HJIH KauecTBO, H/HJIH OTHOIIEHHe (HHaye — B CTaCH-,
a TakKXe B KBAHTH- H/WJH KBaJH-, H/HJIH H3OreHe3s).

B-TpeTbHX, ecau nIpU3HaTbh CipaBeAJHBOCTb OOOHX 3THX YTBepIKae-
HHH, TO MPHMEHHTENbHO K H3MEHEHHIO H PAa3BHTHIO CJ€yeT H3MEHHTD
(G OpPMYJHPOBKY rere/ieBCKoOro 3aKoHa M roBOPHTb O 3aKOHe nepexoia
HE3BOJIIOLLHOHHOTO (3BOJIIOLLHOHHOT0) KOJIHYECTBA B HE3BOJIOLHOHHOE
(3BOJIIOLLHOHHOE) TOXAECTBO (CTacHreHe3), a TaK»Ke B KOJHUYECTBO
(kBaHTHreHe3) H/WAH KauyecTBO (KBaJiMreHe3), H/WJAH OTHOUIEHHE
(n3o0reHes).

HasepHoe, 3aech ocoboro nosiciedns TpebyeT nepexon KOJHUECTBA
B TOoXaecTtBo. Harnsinnee Bcero 3T0 MCXXHO cAenaTbh Ha IipUMepe
OpPraHHW3MOB: B 3TOM CJlyyae CaMO COXpaHeHHe HMH CBOHX COCTOSIHHH
KaK OTKPbITbIX AHHAMHUECKHX CHCTEM C HACJeJCTBEHHO 3aKpenJieHHbl-
MH TNporpaMMaMH pocTa H Pa3BHTH CBA3aHO C TMNpHOaBJIEHHEM
H BbIYHTAHHEM ABHXYLICHCH MAaTEPHH — C HENPEPbIBHLIM NOTPebJeHH-
€M HMH H3 Ccpeabl BeulecTBa, 3HEPrHH H HHGPOPMALHH, ¢ AaKTHBHLIM
yCcTpaHeHHeM pasjinyHoro poaa nedekroB B cucreme «JJHK —
PHK — Gesok» nocpeactBoM Gonblioro Ha6opa ¢pepMeHTOB H pa3-
Juuydoro poaa mertaboautoB ([AHK- u PHK-noaumepas, 3kro- wu
3HA0-HYKJIea3, nojaunykjaeornaanras, AT® u 1.4.), HaKoHell, C Bbije-
JIeHHeM B Cpely NpOAYKTOB MeTalGo/JIH3Ma H yBEJIHUYEHHEM €€ 3HTPO-
MHUH.

[ToabiTOXXUBasi, BHAMM, YTO BCE€ TPH YYEHHSl Jaxe B JyuylueM
C/lyuae OKa3ajiHCb NOCTPOEHbl (BONPEKH CyULeCTBYIOLLEMY (aKTHueC-
KOMY MaTepHaJly) Ha 2/8 uau, uto TO Xe, HeaocTpoeHbl Ha 6/8. BHe
ocHoBHOro 3akoHa OTC(Y) crposiTca M pas/iHuHble NpeacCTaBJAeHHSA
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Taébnuna 2
Cnucok 27 HeaBONIOUMOHHLIX H 27 3BOMIONMOHHLIX CHCTEMHLIX

auTHnpeobpasopaunit

IIpeobGpazoBaune Antunpeobpasopanune

HE3EO-— 9B OJ1I0~

TIIOHHXOH~| LIMOH~- HE3BOIOIM OHHBIE 5B OO OHHbIE

Hble Hble

T Cr T Cr

Kn Ks +Kn, =Kn +KB, -Kp

Ku Ken +Ky, =Ky +Ken, =Ken

O % +0O, =0 +H, -H

KnKu KeKsn +Kn+Ky, —Kn~Ku +Kp+Ken, -Ke-=Ken,
+Kn=Ku, -Kn+Ku +Ke~-KBn, ~Ke+Kpn

KnO Ksl +Kn+O, ~Kn=-O, +Ke+H, ~-Ke—~H,
+Kn-0, =Kn+O +Kp~H, -Kp+H

KuO Ksnl +Ky+O, ~-Ky-0O, +Kpn+, -Kpn-H,
+Ky-0O, =Kuy+O +Kpn-H, -Ksn+id

KnKuO  KepKeall +Kn+Ky+0, ~Kin=-Ku-O, +Ke+Ken+Hl, -Kp=Ken-1,
+Kn+Kuy~O, ~Ki=Ku+0O, +Kp+Ken-H, -Kp-Kpn+ly,
+Kn=-Kuy+0O, -Kn+Kuy~O, +Kp~-Kent+ll, ~Kep+Kpn-U,
HKi=-K4y=0, —Kn+Ky+O +Kp~Kpn=1, =Kp+Ksn+l/l

06 3Bonounl 6uochepbl [24—26]. EcTrecTBeHHO, 3TO aBTOMaTHY€CKH
MPHBOAHT K HeOOXOAHMOCTH cyullecTBeHHoro (Ha 6/8!) momonHeHus
yKa3aHHLIX YYeHHil.

Tak o6cTouT aeso ¢ npeo6pa3oBaHHeM 0T0eAbH020 OOBEKTA-CHCTE-
Mbl. Ecan ke paccmatpuBaTh npeo6pa3oBaHHsl COBOKYNHOCTU 00 BEK-
TOB-CHCTEM, B YACTHOCTH MNoNyasuui, 6HOLEHO030B, OHOreoileHO30B
HAH KPHCTA/NJIHUECKHX arperatoB, NapareHeTHUeCKHX AacCCOLHaUH#H
MHHepaJoB, TOPHLIX Nopoi, ¢opMauHil, TO TakHX clioco6oB npeobpa-
3oBaHui Oyaer He 8, a 255. YBeauueHue B 3ITOM CJydae 4YHCAa
cnoco6oB npeobpa3oBaHun ¢ 8 10 255 o6 bsAcHAeTCA NpocTo: npeobpa-
30BaHHE€ OJHOH COBOKYIIHOCTH OODBEKTOB-CHCTEM B JAPYrHe MOXET
NPOHCXOAKTb MOA «AeHCTBHEM» Ha OTAeNbHbie NMOACOBOKYMHOCTH He

TONBLKO JA1060ro oaHoro U3 8, Ho H Jo6bix 2 U3 8, 3 u3 8, ..., 8 u3
8

8 cnoco6os. AZCQ=28—-—I=255. He6e3niHTepecHo, 4TO HH B
i=|
OGHOJIOrHH, HH B TEOJIOFHH TakHe OLEHKH He MNPOH3BedEHbH.

Hanee. [Insa 8 He3BONIIOUHOHHBIX H 8 3BOJIIOLHOHHBLIX CHCTEMHBIX
npeo6pa3oBaHH BO3MOXHH 27 HEIBOMIOUHOHHbLIX H 27 3BOVIIOLLHOH-
HbIX CUCTeMHbiXx anTunpeobpasosarxuti (NoNyyaeMblX [AHAJNEKTHYEC-
KHM pa3lBOE€HHeM Kaxaoro npeo6pa3oBaHus Ha N nap B3aHMHONPO-
THBOMNOJNIOXHbIX (OPM — N Map CHCTEMHBIX AaHTUNpeoOpa3oBaHHH;
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Taba. 2). [lpuuem autunpeoGpasosanneM T u Ct npeobpa3oBaHHH
ABJAIOTCA CaMH 3TH peobpa3oBaHHA.

A Tenepb npoaHanu3upyeM Kaxkioe H3 3BOJIOUHOHHBIX (a npH
HEOOXOAHMOCTH H HE3BOJIOLLHOHHBIX) CHCTEMHBLIX npeoOpa3oBaHHK
noagpo6Hee, UCNONB3YA MPH 3TOM MaTepHaJbl OHOJNOTHH.

Popmbl H3MeHenHs, GopMbi pa3BUTHA H POPMBI COXPAHEHHA MATEPHH

Cracurenes — 3BONIOLHOHHBIK TOMOJMIOr TOXAECTBEHHOro npeobpa-
3oBaHHs. [loaTtoMy OH npeacraer nepean HaMH B BHle Tpouecca
AJIUTENBbHOTO COXPaHeHHS OODBEKTOB-CHCTEM Te€X HJAH HHbBIX (QOopM
ABHXKEHHS MaTepPHH B Xojie Pa3BHUTHsS NociaenHHx. Ero npumep — 6u-
ocTacuceres, T.e. siBJieHHe AJAHTENbHOro COXPaHEeHHs B XOAe Pa3BUTHA
XKH3HH Ha 3emje OHTOreHe30B HEeKOTOPblX BHAOB OpPraHH3MOB, B
YACTHOCTH PEJNHKTOBbIX UJEHHCTOHOrMHX (MeUYeXBOCTOB), KHCTeNephiX
pbi6 (NaTUMEPHH), NMPUMHTHBHBIX PENTHAHK (raTTepuii).

Ka-npeo6pasosanne. OHo Moxer ObiTb pead30BaHO B JBYX
B3aMMHONPOTHBONONOXKHKIX ¢dopmax (4 Ka, — Ka). PeaabHbiMu
npuMepaMH Takoro npeobpa3oBaHusl B OHONOTHH ABASIOTCH NMPOLECCH:
yeeauuenusa KoauvectBa [JJHK npum komniumeHTapHoMm ee CHHTe3e,
YHCJIa XPOMOCOM MpH aBTO-, alN0-, aHey-, NCEBAONONHNNOUAN3ALLHSAX,
NOMHTanJoOXHAH3alHAX, YHC/JAA OAHHAKOBbIX Y4YaCTKOB XpPOMOCOM H
reHoB NpPH AYMJIHKAUHSAX WU YymeHbwenus Koaundecrsa J[IHK npwu
MeHo3e, 4YHUCJa XPOMOCOM MPH KPaTHbIX H HEKPATHbIX HX NOTepsx,
YHCJIa Y4AaCTKOB XPOMOCOM H FeHOB NPH Ae(dHLICHCH H neaeuusix. Bce
TH NpouecCH NPeAoCTaBJSAIOT MaTepHan Aast GHOIBONIOUHH H OTOOpa.

KBanturenes — sponiounoHHniit romonor Ka-npeo6pasoBanusna. OH
TaK>Ke MOoXxeT ObiThb peasH3oBaH B ABYX B3aHMHOIPOTHBOIONOXKHBIX
¢dopMax — B BHUAE « }+ »KBAHTH- H « — »KBaHTHreHe3a. x npumepn —
Mpouecchl: npoaoHeayuu (yannHeHHsi) U abbpesuayuu (YKOPOUYEHHS)
3TanoB 3MOpHOreHe3a B Xoae 3BOJIOLIHH OHTOrE€He3a, noaumepusayuu
(yBe/IHUeHHsI) H oauzomepusayuu (yMeHbLIEHHs) MOPPONOrHUECKHX
3/I€MEHTOB OpraHu3Ma B XoJe ero ¢ujaoreHe3a, BUA000pa30BaHHS
NocpeACTBOM dusepeenyuu (BHUWTAHHA H3 MATEPHHCKOH MNONMYASILHH
ONHOH H 60/aee NOYEPHHUX) H KoHBepeeperHyuu (CNOXKEHHUS, CAUSHHS
MPH3HAKOB ABYX H Oonee OpraHHM3MOB pPa3HbiX TAKCOHOB OJsarojaps
aNJNONOMHNIOHAH3 ALK, CAMOHO3Y, MONEKYASPHOH TPAHCAYKLHH, TeH-
HOH HMHXXEHEPHH). YMEeCTHO OTMEeTHTb, YTO HEKOTOopbie H3 KOoHBepre-
PEHTHBLIX CNOCOOOB NMOPOXKAEHHS HOBbIX BHAOB OPraHHM3MOB — MpeEX-
e BCEro nOoCpeaAcCTBOM aaJOMOMHNAOHAH3ALHH C 00pa3oBaHHEM TMO-
JIHIINIOHAHBIX KOMIIJIEKCOB — pPacnpoCTPaHeHbl Upe3BblYaHHO LIHPOKO.
Bepue I'paHT B cBoe#i KHHre «dBOoMIOIKA OopraHu3moB» [27] coobuia-
eT, 4To 479 BHOOB noKphiToceMeHHbX H 959 mnanopoTHHKoO6pa3-
HbiX — MOJHIVIOHAb!, GOJbLIYI0 YAaCTh KOTOPLIX COCTABASAIOT KOMIH-
Jocneynec (aJnonoaHnAonAN ).

Bce atu ¢akrbl, ogHako, naneko He 6e300HAHbBI: OHH ONHO3HAYHO
NPUBOAAT K BHIBOAY O CYyLULeCTBOBAHHMH He€ TOJbKO JAHBEPreHTHOH
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MOHO(MHJIETHYECKOH, HO H KOHBEPrepeHTHOH MONH(PHUICTHYECKOH 3BO-
JIOLLHH; K OTKAa3y OT ... «ApeBa XXH3HH» C ero e AHHCTBEHHbLIM CTBOJIOM
U TOJbKO PAacCXOAALIUMHCHA BETBAMM.

IlIpozpecc u pezpeec, cBA3aHHble COOTBETCTBEHHO C YCJIOXHEHHEM
U ynpouieHneM OObeKTOB-CHCTEM B X0[€ HX HCTOPHUYECKOro — BOCXO-
Asitlero uian Hucxoasiuwero — pa3sutusa, B OTC(Y) Takke paccMmar-
PHMBAIOTCA B KayeCcTBe MOAYCOB (BHA0OB) KOJHYECTBEHHOro pa3BHTHA
(kBaHTHreHe3a), UTO Cpa3y XKe KJaaaeT KOHelL HX HEOAHO3HAYHOMY
HCTONKOBAHHIO.

Takoe HX noHUMaHHe, Ka3aJjocb Obi, OrpaHHYHBAET HX TOJbKO
KOJMYECTBEHHLIMH paMKaMH H MO3TOMY pe3KO MPOTHBOPEUHT pac-
NMpOCTpaHeHHbIM O HHX npeacTaBieHHsIM. OAHAKO 3TO He TaK: KBAHTH-
reHe3 MNpvBOAMT H Oyner Heu30eXHO MNPHBOAHTbL B COOTBETCTBHH
¢ HOBOH QOPMYJIHPOBKOH rerejieBCKOro 3aKOHa: a) Ha HE3BOJIOLHOH-
HOM YpOBHEe — K NepexolaM KOJIHYECTBEHHbIX H3MEHEeHHH B TOXK/AECT-
BeHHble, @ TaKXXe€ B KOJHYECTBEHHbie H/WJIH KaueCTBEHHble, H/HJH
OTHOCHTEJIbHbIe; 6) Ha 3BONIOLHOHHOM YPOBHE — K MepexolaM KBaH-
TUT€HETHYECKHX HM3MEeHEHHH B CTacH-, a TakKXe B KBAaHTH- H/HJH
KBajW-, H/WIH H3OTEHETHUYECKHE.

[To oTHOWeHHIO K TeM WJIH HHbLIM NMpH3HAaKaM (BeLlaM, CBOHCTBaM,
OTHOLLUEHHAM, ABJEHUAM, MpoLeccaM, 3aKOHAM, ...) O0bEKTOB-CHCTEM
Mporpecc W perpecc Moryt ceési MposiBUTb TPOSIKO — MOJOXKHUTENbHO,
oTpuluaTe/ibHO, HeHTpaabHO. Cy6'beKTHBHO TaKH€ HX [POABACHHUSA
HaMH OGbLIYHO OLLeHHBAIOTCH TEPMHHAMH «XOPOIUHA», «MJIOXOH», «HeH-
TpaJibHbIH».

M 31ecb 06HapyXXHBaeTCs, UTO TaK Ha3bIBaeMoe «80¢xodaujee» no
(pHKCHPOBAHHBLIM MpPH3HAKAM pa3BHTHe OOBLEKTOB-CHCTEM B MpHpOAE
MOXeT AOCTHraTbCsi HE TOJBKO NMOCPeACTBOM «Xopouiero» () mpor-
pecca, HO W «xopowero» (-+) perpecca. To4yHO TakKXe H Tak
Ha3blBaeMoe «HuUCxXo00aujee» pa3BUTHE B NMPHpPOAE, OKA3LIBAETCS, MO-
XKET JOCTUraTbCs MOCPEACTBOM He TONAbKO «Maoxoro» (—) perpecca,
HO W «IJjoxoro» (— ) nporpecca.

B 3ak/aoueHHe 3aMeTHM, UTO uallle BCEro B KauecTBe BOCXOAsLle
HJAH HHCXOASLLE PAa3BUBAIOLIHUXCA (PHKCHPOBAHHbIX MPHU3HAKOB OG'bEK-
TOB-CHCTEM OepyT CTeMeHH HX YNOpPsiAOUYEHHOCTH, OPraHH3alHH, 3aBH-
CUMOCTH OT cpellbl OOHTaHHUSA, CMIeLHANH3alHH, LeHTPAJAH3alUHH, AHD-
(pepeHUHalHH H HHTErpaliuu, CNOCOOHOCTH K YNPAaBJeHHIO H CaMoyIl-
paBneHUI0 W T.A.

Ksaaurenes — romosnor Ku-npeo6pa3oBaHns. IT0O KauyecTBeHHOe
pa3BHTHe, CNOCOOHOEe peasiH30BaThCAA B (OPMeE « -+ » HJIH « — » KBAHTH-
reHe3a. PeBoniouHOHHbIE H KOHTPPEBOMIOLIHOHHbIE COLHAJbHbBIE nepe-
BOPOTbl B 00illeCTBe, CMEeHbl (pyHIaMeHTaNbHbiX MapaaurM B Hayke,
«BE€UHBbIX» KAHOHOB KPacoTbli B MCKYCCTBe H, MoXaJyd, apoMopgpo3bl
B XXHBOW MNpHpoAe — NMpHMepH -+ HWJIH — KBaJiMreHesa.

O-npeobpaszosanue (OTHOCHTENbHOE)— 3TO Npeobpa3oBaHue, CBs-
3aHHOE C H3MEeHEeHHEeM OAHHUX OTHOUIeHUH (CBA3EH) MeXAY «NePBHYHbI-
MH» 3JIeMEHTaMH Ha ApyruHe NpH COXpaHEHMH COCTaBa MOCJAcAHHX,
HHaue — 3TO u3oMmepu3ayuoHHoe npeobpa3osaHue, XOpOLIO H3BECT-



Hoe XHMHKaM, ¢u3ukam, GuosloraM, MuHepaJioraM, reosioram. Ecrecr-
BEHHO, TakHe npeobpa3oBaHUsl MOryT MPHBOAHUTb K BO3HHKHOBEHHIO
u3omepuu — MHOXKeCTBa 00beKToB (HanpuMmep 32 NHPAHO3HHIX TeK-
C03) OAHOro CocraBa, HO Pa3J/IHYHOrO CTPOeHHs1. BO3MOXHbBI H CylecT-
ByloT Kak «+» O, Tak u «—>» O npeobpa3oBaHus (Cp. siBjleHHe
Tayromepuu B XUMHH U B OHOJNOTHH).

PeanbHbiMH npumepamu Takoro npeobpa3oBaHusi B OHOJIOrHH
ABJAIOTCA B3aUMHble peKOMOHHALIUH HOH/H B3aHMHbBIE TPAHCJIOKALIHH,
HHBEPCHH H HHCEPLHH, TPHBOASILLIHE K CYULeCTBOBAHHIO B3aHMHO
H30MepHbIX HAOOPOB HJIH COBOKYMHOCTEH I'€HOB H XPOMOCOM, CJyXKa-
LHX MaTepuaaom aas GuHo3BoaOLHH H OTOOpa.

H-npeobpa3oBaunn (H30reHeTHYECKHe)— 3BOJNIOLHOHHbIE FTOMOJO-
ru O-npeobpa3oBaHuil. M3oreHe3 Takxke MoOXeT ObiTb peasiH30BaH
B ABYX (popMdx — B BHJAe «+ » H30oreHe3a W « — » H3oreHe3a. HM3ore-
He3 NPHBOJHT K TaK Ha3blBaeMOMY OOHOYPOBHEBOMY PA3BUTUIO, XOPO-
L0 H3BECTHOMY B PHI0COGHH U B HayKe, B HACTHOCTH B OGHOJIOTHH.
Takorbt no A.H.CeBepuoBy uduoadanrayuu, cBsn3aHHbie B 061leM
cjlyyae ¢ COXPaHEeHHEM KayeCTBEHHOro H KOJHYECTBEHHOro COCTaBa
HEKOEro apxeTruna (HamnpuMep, NpHCyLIero KJaccy NO3BOHOUHHIX) H €
H3MEHEHHEM JTHIIb PYHKUHOHAAbHBLIX OTHOLUEHHH KaK MEeXIy MepoHa-
MH JaHHOTO apXeTHNa, TaK M MeXJAy >THMH MEPOHAMH H (aKTOpaMH
Cpebl.

Bce ocraabhbie npeo6pasosanuss — KaKu, KaO, KuO, KaKuO
H uX 3BodolHORHbIe ToMosiord KBKBa, KB, KsaH, KsKsal, naioc
BO3MOXKHbie AJiA HHX 20 He3aBoaOLHOHHBIX H 20 3BOJIOUHOHHBIX
aHTHNpeoOpa3oBaHHH B Hayke (paKTHUECKH He 3KCIJIHUHPOBaHb H
NO3TOMY MNOKa TPYAHO UX HHTEPNPETHPOBATL COAEPXKAaTeJbHO.
1o — Aenao 6Gyayuiero.

J10 cuX nop Mbl CO3HATE/NbHO OTBJEKAJHCb OT BHYTPEHHEH CBA3H
pasJjiHuHbIX (GOpM pa3BUTHS MaTepPHH. DTO HAM MOMOIJIO IKCMIHLHPO-
BaTb MOHATHE O Ka)K10H U3 HUX H KaXKAYI0O H3 HHX H3Y4YHTb B YHCTOM
Buae. OaHako pa3BuTHe B LesloM Goraue Jio6o# ero oTAelbHO B3ATOH
¢opMbl — He TOIbKO MOTOMY, YTO BO BpeMeHH OAHH (POpPMbI Pa3BUTHSA
MOT'YT CMEHSAITbCA APYruMH, o6pa3ys AJIMHHBIE, NTOTEHIHANbHO 6eCKO-
HEUHbl€ LeNH 3BOJNIIOUHH, MOCKOJABLKY OJHH U Te XKe CnocoOb pa3BHTHA
MOT'YT p€aJjii30BbiBAaTbCA NO MHOry pa3; U H€ TOJbKO MOTOMY, UTO
BHYTPH NaHHOH (OpPMbl JABHXKEHHA MaTepHH MOI'yT BCTpeyaTbCsi
MHOXXECTBA TO CXOAAUIUXCH, TO PACXOASALUIHXCH Lelledl 3BOJIOLUHH, HO
H MOTOMY, UTO OCHOBHbI€ (P)OPMbl Pa3BUTHA, BO-NEPBLIX, MOTYT BbICTY-
naThb B KauecTBe HEOOXOAHMbBIX YCJOBHH CylLIeCTBOBAHHA APYr Apyra,
BO-BTOPbIX, MOTYT p€aJjiH30BbIBATbCA B Pa3dHbiX COUETaHHAX — no I,
no 2, mo 3, no 4 oxHOBpPEeMEHHO.

CnpaBeJHBOCTb MEPBOTO K3 3THX YTBEPXKIAECHHH MOXKHO JIeTKO
NPOWAMIOCTPHPOBATb Ha IpuMmepe nporpecca H- perpecca. Herpyauo
NOHATb, YTO Nporpecc abCoONIOTHO /1000 GOpPMbl ABHKEHHA MOCPEACT-
BOM pa3HooOpa3HbiX NpubaBieHHH K 06beKTaM-CHCTEMAM KOJHYeCT-
BEHHO HJIH/H KauyeCTBEHHO Pa3J/IHuUHbLIX KOMINOHEHTOB H oGpa3oBaHue
HOBBHIX 00J1€e CJAOXKHBIX O0bEKTOB-CHCTEM HE MOXKET OCYLIeCTBJIATbLCSH
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6e3 OAHOBPEMEHHOr 0 BbIYHTAHHA H3 Cpelbl 3THX CaMblX KOMNOHEHTOB
H, CTajJo ObiTb, H3BECTHOro ee perpecca. B 3ToH CBfA3H A0CTaTO4YHO
HaloMHHTb O Mporpecce 4yeJoBeYe€CTBa, CONPOBOXKAAIOWEMCH «Mpor-
peccuBHBIM» Xe (ra100a/bHBIM N0 CBOHM NOCJEACTBHAM) BblYHTAHHEM
H3 cpeAbl ero oO6uTaHus — [lpupoan — 6HOTHUYECKHX H abuoTHYeC-
KHX KOMIIOHEHTOB.

Hrto KacaeTcAa BTOPOTO H3 3THX YTBepXIEHHH, TO, pacCMaTpHBas
coueTaHusi ¢popM, Mbl npuaem Kk 15=2 C/ BceBO3MOXHHM OCHOBHBIM

H NMPOH3BOAHLIM pOpMaM pa3BHTHA, CBOAHMbLIM (KakK H B cjiyyae ¢opM
H3MEHeHHs1) K 8 NPHHIHNHAMABHBIM cnoco6aM (Aas cjyuyaeB pa3BHTHSA
OTAeJbHbIX 00beKTOB-cHcTeM) H K 32767=23 C!; uau K 2556=2 Cj
OCHOBHbIM W NMPOH3BOAHLIM (OpMaM pa3BHTHA (AAA caydyaeB pa3BH-
THAl COBOKYNHOCTH OObEKTOB-CHCTEM).

Pesiomupys, Mu BuanM, uto OTC npeacraBnsier BeCbMa pa3BHTOe
yu€HHe O BHJaX H3MEHEHHHA, Pa3BHTHH M COXpaHEHHf, YTO B BHIE
Bhiciiero (06LEeCHCTEMHOr0 H HHA0COPCKOro) CHHTE3a MOXKHO 3a(HK-
CHpPOBAaTh NMOCPEACTBOM UYEThIPpeX HOBHIX KaTEropHH: «pHopmbl usmexe-
Hua Marepuu», <«QPopmol pa38UTUS MATEPUUY, «HEIBOAIOYUOHHbLE
GopmbL coXpanenus marepuu», «380M04UOHKbIE POPMbL COXPAHERUR
marepuus. :

3Hauenne paccMorpeHHbXx acnektroB OTC He orpaHnuyuBaercs
CKa3aHHbIM. 31eCb BaXXHO OTMETHTb He TOJbKO OOLUETEeOPeTHKOCHC-
TEeMHbIH, HO 0 OHAOCOPCKHHA CTATYC 3aKOHAa CHCTEMHbIX npeobpa3oBa-
HHiH. Takoii BbIBOA OCHOBbIBA€TCSl Ha TOM, YTO €My NOAYHHEHHl Bce
¢OpMbl CYLIeCTBOBAHHA H BCe OpMbI ABHXKEHHA MaTepHH, abcodioT-
HO Jio6bie MaTepHasbHbie H HAeadbHble 06bekTbl. He Bh3biBaer
COMHEHHH H €ro FHOCeOJIOrHYecKoe 3HauyeHHe — H He TOJIbKO CNeLH-
aJlbHO-HayuyHoe, HO H (¢uaocoPCcKoe: npexae BCero H3-3a CyllecTBeH-
HOH KOHKPETH3allHH NocpeacTBOM Hero PpHA0CoPCKOro 3aKoHa nepexo-
Aa KOJIHYECTBEHHbIX H3MEHEHHI B KauecTBEeHHbI€, a TaKXe, KaK Oyaer
MoKa3aHo HHXKe, KAaTeropuit «U3MEHEHHEe», «pPa3BHTHE», «COXPAHEHHE».

AHaNlOrHUHBIH CTAaTyC HMeeT H KaTeropHa <«(opMbl H3MEeHEeHHS
MaTepuu». IJTa KaTeropHsi H CBA3aHHOE C Hel0 yuyeHHe MO3BOJSIOT
O4Y€Hb CYWECTBEHHO YIJyGHTb H KOHKPETH3HPOBATb HaluH NpeacTaBbJe-
HHA 00 u3MeHenuu — OAHOH H3 BaXKHeHIUHX KaTeropui PuaocoPun —
Kak 6Jarofaps 3KCNJIMLHPYEMbIM H3 OCHOBHOrO 3aKOHa NOHATHAM
O YyeThblpeX OCHOBHbLIX H 4YeThipeX NMPOH3BOAHBIX (POPMAX H3MEHEHHH,
Tak H OJarofapsa NOHATHAM O MNOJOXHTEJIbHHIX H OTPHLATENbHbIX
KOJMIMYECTBEHHbIX H/WJIH KauyeCTBEHHbIX, H/HJH OTHOCHTEJbHbIX ¢op-
Max H3MEeHEeHHH, MoJlyyaeMblX AHAJIeKTHYECKHM pa3iBO€HHEM He3BO-
JIOLHOHHBIX CHCTEMHBIX Npeo6pa3oBaHUH Ha TOXKAECTBEHHOE H HETOX-
A€CTBEHHbI€, a HETOXAECTBEHHbIX (B 3aBHCHMOCTH OT cJyyaeB) Ha I,
2, 4 napnl HE3BOJIONHOHHBIX aHTUNpeo6pa3oBaHHuii. 1 nono6Ho ToMmy,
Kak TNOHATHIO <«POopmbl CYWeCT808aHU MaTepuu», KOHKPETH3aLHH
KaTeroOpHH «cyujecreosarue», npunaercs pHIocoPpCcKo-KaTeropHalb-
Hbii cTaTyc, NMOAOGHO 3TOMYy H Ha TeX >X€ OCHOBaHHAX TaKOH XKe
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CTaTyC Mbl JOJI’)KHbl NPHAATh W MOHATHIO «(OPMbl H3MEHEHHSI MaTe-
PHH»-— KOHKPETH3allHH KaTeropuH «H3MeHeHHe».

[To TeM ke coo6pakeHHAM Mbl JOJKHbI MPHAATb PHAOCOPCKHH
CTaTyC H KaTeropuu «¢GopMbl pa3BUTHA MaTepuu». [laHHasa KaTero-
pHsi H CBfI3aHHas C HE0 3BOJIIOUHOHHKA MO3BOJIAIT CYULECTBEHHO
yrAyOuTh H pacliMpuTb HauiM MNpeACTaBJeHHS, CBSI3aHHble YyXe C
GO HUA0COPCKON KaTeropuei «paszgutue». BO-nepBbiX, 6sarogapa akcno-
JHUMPYEMBIM H3 OCHOBHGIO 3aKOHAa MNOHATHAM O 4 OCHOBHbIX H
4 npou3BOAHbIX (pOpMax pa3BHTHA MaTepHH; BO-BTOPLIX, Gaaropaps
MOHATHAM O MOJOXHTEJNbHbIX H OTPHUATENbHbIX (B3aHMOIIPOTHBOMNO-
JIOXHBIX) KBAHTHT@HETHUECKHX H/KUJIH KBAJHTEHETHUYECKHX,H /HJIH H30-
reHeTHYEeCKHX (OopMax pa3BUTHA, NOJdydYyaeMblX AHAJEKTHUECKHM pas3-
JABO€HHEM 3BOJIIOLLHOHHbIX CHCTeMHbIX NpeoOpa30BaHHH Ha CTaCHreHe-
THYECKOE W HeOreHeTHYeCKHe, a HeoreHeTHUEeCKHX (B 3aBHCHMOCTH OT
cayyaeB) Ha |, 2, 4 napbl 3BO/IIOLLHOHHbIX aHTHIIpeoOpa3oBaHHii.

Hakonen, ¢unocopckuit cratyc (xora 66 N0 cO06GparKeHHAM
JJOTHKH) Mbl JNO/MKHbl MPHAATb H KaTeropusaM «He3BOJIOLHOHHbIE
(POpMbl COXPAHEHHUA MAaTEPHH» H «3BOJIIOLIHOHHblEe YOPMbI COXpPaHeHHA
MaTEPHH», R3aHMOJONONHHTENbHBIM H MAapPHLIM KAaTEropusaM «¢opMbl
H3MEHeHHS] MaTepHH» H «(OPMbl PAa3BHTHSI MaTEPHH». DTH KaTeropHH
MO3BOJAIOT KOHKPETH3HPOBaTb (PUIOCODCKYIO KaTEropHI0 «CoXxpaHe-
Hue» W 6aaronaps MOHATHAM O 8 He3BOJIOLHOHHBIX H 8 3BOJIOLHOH-
HbIX (pOopMax coxpaHeHHs, U O6Jaronapsa NOHATHAM O B3aHMOMNPOTHBO-
MOJIOXKHbIX (pOpMaXx COXpaHeHHS, MOJyYyaeMblX AHAJEKTHUECKOH «pas-
OGHBKOM» KaXX/10i BOCbMEPKH HAa 4 mapbl MPOTHBOMNOJNOXHOCTEH (MOA-
poGHee 06 3TOM CM. B pa3aene «CHMMEeTPHA Pa3BUTHS H H3MEHEHHUA>).

Pa3suTHe ¥ u3MeHeHHE KaK 00beKTh-CHCTEMb

Kak Mb moMHuM, ana npeacrasjedHusi Kakoro Obl TO HH Gblio
o6beKTa B Bule 06beKTa-cucTeMbl HeOOXOAHMO IKCIVIMLHPOBATb €ro:
) «nepBHYHbIe» 3JleMEHTH; 2) OTHOLIEHHS €AHHCTBA, CBA3H MEXAY
3JleMeHTaMH; 3) 3aKOH KOMMO3HLHH — YCJOBHSl, OrpPaHHUHBAIOLLHE
OTHOWIEHHA eAMHCTBA. Takas 3Kcminkauua (Ha OCHOBAHHH CTaTel:
[9], rae u3noxeHa Teopus TPYNN HE3BOMIOLHMOHHBIX H 3BOJIOLHOHHbLIX
CHCTEMHbIX npeobpa3oBaHHil, aHTHNIpeoOpa30BaHHH H HX HHBApHaH-
TOB; [6], rie naHo nepBoe H3J10KE€HHe 3BOJNIIOLHOHHKH H MpHBereHbl 16
XapaKTepUCTHK Pa3BHTHA, FOMOJOTHUYHBIX 16 e XxapaKTepHCTHKam
H3MeHeHHus; [6a], rae npuBeleHbl Kpurepuu pa3suTus) HaMH NpoBe-
AeHa, H Mbl MPHIUAK K CAELYIOUIHM MHOXECTBAM <«NepBHYHbLIX» 3Je-
MEHTOB (M;‘,O'), OTHOLIEHHH eAHHCTBA (R,) M 3aKOHOB KOMMO3HLHH

(£,) pasButua (BooOule!).

MHoXecTBO «nepBHUYHbLIX» 3nementoB — (M "'} — Bkalouaer B
cebs: «HocuTeneit passutusi»— A, B, C, D, ...; cnoco6bl CHCTEMHBIX
npeo6pa3oBaHuil, HCTOYHHKH Pa3BHTHSI.

Hocureau passurus A, B, C, D, ...— 570 06beKTH H OJLHOBPEMEH-

HO «pe3yabTaThi» (¢a3n, crtaaun) pas3Butud. HMUMu Moryt OGbiTb
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O6beKThl CaAMOH pa3/IHYHOH MPHPOALI: 31€EMEHTapHble YacCTHLbl, aTo-
Mbl, MOJIEKYJIbl, KPHCTAJJIbi, MHHEpaJibl, MOpOAbl, reodopMaiHH, reo-
KOMIVIEKChl, reocepbi, 3eMmisi, Ipyrue KOCMH4YeCKHe OOpa3oBaHHs;
OpraH13Mbl, MONyJALHH, LEeHO3b, GHOreoLeHo3hl, OHoChepa; ueloBekK,
CeéMb#l, ..., OOLIECTBO HJH 3aKOHbI NMPHPOAL, MHPOBLIE MOCTOSIHHbIE
HT.A. HT.N. B npHHuHNe HOCHTENH 3BOJIOLIHH BO BpeMEeHH MOTYT ObITb
ynopsaioueHbl B BHAE CAMbIX Pa3/iIHYHbIX, B TOM 4HCJIe cliHpajeobpas-
HbIX rpadoB; MeXLy HOCHTEJSIMH MOTYT peajii30BbiBaThCA KakK AHax-
POHHYECKHEe, TaK H CHHXPOHHYECKHE OTHOLUEHHS.

Cnocobui cucremnsix npeobpazosanuili — 370 Te KOHKPeTHble CHC-
TeMHble npeo6pa3oBaHHs, KOTOpbie peaJH3ylOTCA CHHXPOHHYECKH
HJIH/H NHaXPOHHYECKH B CHCTeMe pa3BuTHs. Kak Mbl TOMHHM, pa3jHy-
HbIX CNIOCO60B MOXeT ObiTb (B 3aBHCHMOCTH OT cJly4yaeB) ToabKo 8, 27
Han 255. OaHAaKO B KaXKAOM KOHKPETHOM cJiyyae pa3BHTHSI MOXeT
peaJIH30BbIBAaTbCSl H MeHblliee YHCI0 cnoco6oB npeobpasoBanus. Kpo-
Me TOro, OAHH H TOT e cnoco6 cHCTeMHOro npeo6pa3oBaHHs,
HanpHMep KOJHYECTBEHHbIH, MOXeT ObiTb peajH30BaH H HECKOJbKO
pa3. 3aMeuaTelbHO TaKXe, YTO KaXK10e KOHKpPETHOEe pa3BHTHE «IIpH-
BHOCHT» B Ka)10€ CHCTeMHoe npeobpa3oBaHHe H CBOH NONOJNHHTE/b-
Hble COBepILIEHHO KOHKpPETHble XapaKTePHCTHKH — 4YepThi NaHHOH ero
peann3auun (CpaBHH, HanpHMep, KOJHYECTBEeHHbie NMpeo6pa3oBaHHA
B MHpE 3JIEMEHTApPHbIX YaCTHL,, aTOMOB H MOJIEKYJ C KOJHYECTBEHHbI-
MH XKe NpeoOpa3oBaHHSAIMH B MHPEe OPraHHYeCKOM HJIH COLlHAJIbHOM!).
ITO0 03Hauaer, YTO NPH BbileJE€HHH B KaueCTBe «MEePBHUHHX» 3JIEMEH-
TOB TeX HJIH HHbIX KOHKPETHbIX CHCTEMHbIX Npeo6pa3oBaHHA TOro HJH
MHOTO BHAA pa3BHTUS HAal0 NPHHHMAaTb BO BHHMaHHE H OCOGEHHOCTH
HX peaJin3alHil.

B 3aBHCHMOCTH OT BHAA H NOPAAKA peayH3allHH CHCTEeMHbIX
npeo6pa3oBaHUil KOHKpPETHOE pa3BHTHE MOXeT IMpeacTaBaTbhb Kak
B opMe naockod 3eéoaoyuu («yMeHblU€HHSI H YBEeJIHYEHHSA, Kak
noBTopeHHe» [28, c. 317]), Tak u B popMe pa3BHTHA «CKauKoobpas3-
HOro, KaTacTpo(pHueCKoro, peBoMIOLHOHHOrO», C «MEPEepPbLIBOM MOCTE-
MEHHOCTH, NMpeBpallleHHeM KoJHuecTBa B KauecTBo» [29, c. 55].

Hcrounuxu — deuzareavnsie cuam — passurus. B nx uucao Bxo-
AAT KaK BHYTPEHHHE HCTOYHHKH — MPHCYLias H3HAyaJbHO HOCHTE-
JIIM Pa3BHTHA H3MEHUHBOCTb (MOCKOVIbKY ABHXX€HHE — HEYHHYTOXXH-
MblH W Heco3HAaeMbii aTpHOYT MaTepuu), TaK H BHELIHHE HCTOYHH-
KH — JE€HCTBYIOLlIHE OTPHILATEJbHO, MOJOXHTENbHO, HEHTPaJbHO (P ak-
TOpbl CpeAabl, NMPHBOAsILUHE K MNpeobpa3oBaHHI0O (B TOM UHCJIe K
JAUMUHAQYUU) HEYCTOHUHBDLIX H peauKksumayuu* (CoxpaHeHHIO) YCTOH-
YHBBIX HOCHTeJIeH pa3BUTHA. PaKTophl cpelbl, B CBOIO O4e€peab, MOTYT
npeo6pa3oBaThCA HJIH COXPAHHTbCH H3-3a NMOJNOXHTEJNbHOTO, OTPHLA-
TE/JbHOTO HWJIH HEHTPaJbHOrO AEHCTBHS HAa HHX BHELWIHHX IJS . HHX
HOCHTeJIeH pa3BuTHA. B pesyJsibTaTe 3TO NPHBOAHT K K0O380AI0O4UU —

* Tepmuu «pennkBHMauun» npeasoxexn B.f.[Mdaanuum [37].
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OAHOBPEMEHHOH H B3aHMO3aBHCHMOH 3BOJIIOLWH TeX H APYrHx, a
TOUHEe, K Pa3BHTHIO YyXXe€ HEKOeH CYyMNepCHCTeMhl, OXBaThlBaloLleH
B BH/I€ CBOHX NOACHCTEM H TeX,H APYrHX H NpeLOonpeAeNsiiolled BHA
MX JdaJbHedlueil KosBoiouuH. B moaTBepxkaeHHe cKa3aHHOro AOCTa-
TOYHO BCMOMHHTb O (pyHAaMEHTANbHOM H3MEHEeHHH JHKa 3eMJau —
COCTaBAAIOLWIHX €ro (PH3IHKO-XHMHUYECKHX H TeOJOrHY4eCKHX CTPYKTYyp
H MPOLECCOB — MO Meépe pa3BHTHA HAa HEH XXH3HH H 4YeJIOBEYECKOro
obuiecTBa.

YyeT 3THX 0OOCTOATeNbCTB B pe3yJbTaTe MPHBOAHT K CaelylolleH
MPHHYAHTENbHOH, aBTOMAaTHUECKOH cXeMe pa3BHTHA: |) HCTOYHHKH
pa3BUTHA NMOCTABJAIOT 3BOJIOLHOHHOE Chipbe — HOCHTEJNEeH Pa3BUTHA,
2) d¢akTopH cpeabl, Kak (akTopn 0oT6opa, COPTHPYIOT HX: OAHHX
3HMHHHPYIOT, APYrux npeob6pasyior (B npeaenax AaHHOH (OPMbl
MAaTepHH), TPETbUX COXPAHAIOT; 3) HETUMHHHPOBABUIHECA HOCHTEJH
pPa3BHTHA CHOBA MO AEHCTBHEM BHYTPEHHHX H BHELIHHX HCTOUYHHKOB
3BOJIIOLHH 3NHMHHHPYIOT, npeobpa3yioTCA, COXpaHAIOTCA H Tak 06e3
KOHLa.

M3 pauHOH cXembl 4yeTKO BHAHAa (yHaaMeHTaJbHas poyb orbopa
ana 4106020 (a He TONBKO GHOJIOTHYECKOrQ) pa3BuTHs. 3HaHHe 00
3TOM MOXHO 3aHKCHpOBaTb B BHAe 0c0060ro 06001IEeHU — npuryu-
na ecrecréennoco orbopa,— nNoHuMasi NOA MOCJAEAHHM YTBEpXAeHHe
0 (pyHAaMeHTaNbHOH POAH (PAKTOPOB BHelIHeH H BHYTPEHHEH Cpelbl
IJ COXPaHEHHs] HJIH NpeobGpa3oBaHHA HocuTesNed Ji60ro pasBHTHSA
M H3MEHEHHSA.

MHoXecTBO OTHOWEN W eAHHCTBA 3M€MEHTOB Pa3BuTHs {R | — coc-
TOHT U3 OTHOLIEHHA CHHXPOHHYECKOH H AHaXPOHHUYECKOH YMOPSAAOUEH-
HOCTH HOCHTEJIEH pa3BHTHA H CNOCO60B CHCTEMHLIX NpeoOpa3oBaHHiA;
OTHOLUEHHH OAHOCTOPOHHE#H AeTepMHHALUH NPOWEAUIHM HACTOALLero,
a HacTosAlLHM Oyayuiero (HO He Ha060poOT); OTHOLIEHHHA B3aHMOIEHCT-
BHSl, OAHOCTOPOHHETr0 AEHACTBHSA H B3aUMOHEAEHCTBHA (MO KpaiHe#
Mepe MeXy HOCHTEeNSMH Pa3BHUTHA H (PaKTOpPaMH Cpelabl), a BO3MOX-
HO, H MeXJay OO/IbLUHM YHCJIOM 3JIEMEHTOB Pa3BHTHA, BEPOSATHOCTHbLIX
OTHOUWIEHHH «NOAUMOHOBAPUAHTHOCTU»— H3-32 BO3MOXKHOCTH 8 uaH
27 nnA oTAeNbHBIX, 255— [JIA COBOKYMHOCTH HOCHUTENEH 3BOVIIOLHH,
cnoco60B U MEXaHH3MOB Pa3BHTHA H peaNu3aHUH B KaXKAbli MOMEHT
BpeMeHH JIHLIb ORXHOTO H3 HHX.

MHoXecTBO 3aKOHOB KOMNO3HUHH PA3BHUTHS {Z )}, NPHAAIOLIKX eMY
HanpaBJ/JieHHbIH, KaHa/JH3HPOBaHHHIHA XapakTep, BK/Awuaer B cebs
3anpeThl H pa3pelleHHs, CBsi3aHHbie ¢ (PyHAAMEHTAJNbHbIMH PHU3HYeC-
KHMH H OOUIeCHCTEeMHBIMH 3aKOHaMH (B TOM YHCJ€ COXpaHeHus),
¢ AeHCTBHEM ecTeCTBeHHOro orbopa Ha BCeX 3Tanax pa3sBHTHAl Bcex
$pOpM IBHIKEHHUA MaTepPHH; C 0OCOG0H «KOHCTPYKLUHEH» Pa3BHBAIOLLHX-
CAl CHCTeM: «Cpelll» H CYLUeCTBYIOLUIHX B HeHd O0OBbEKTOB-CHCTEM
(HocHTenel) paHHBX ¢OpM ABHXKEHHS, pa3pewaloliHX H3-32 HX
0CO60H IIPHUPOAH JHLIDb ONpejeneHHble HX NPpeoOpa3oBaHHA; C NOCTHI-
HYTHIM ONnpeJejeHHHM YPOBHEM Pa3BHTHSA, KOTOPHH XOTS H BHAOU3Me-
HAeTCSl HOBBIM «MOKOJE€HHEM» HOCHTeNeH pa3BHTHA, OAHAKO, rOBOpS
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cnoBamn K. Mapkca u @ .IHrenbca, «npeinicuBaeT eMy ero cO6CTBeH-
Hbi€ YCJIOBHSI XKH3HH H NPHAAET €My onpeaejeHHoe pa3BHTHE, oCOoObii
xapakrtep» [30]; ¢ orpaHHYeHHBIM YMCAOM (POPM H3IMeHEHHS H PopM
Pa3sBUTHA H C eule Gojee orpaHHYeHHBIM HaGOpPOM YCJAOBHH HX
peasin3auHH, UTO B KaXAbiH MOMEHT BPpeMeHH NPHBOAHUT K NpeBpatile-
HHIO B JEHCTBHTEJNbHOCTb JRIIL OAHOrO H3 8 uau 27, naun 255

BO3MOXXHBIX IJIsl HOCHTEJIEH pa3BHTHA cnocoboB cCHCTeMHOro npeobpa-
30BaHHA.

[lpeacrasnenne pa3BuTHA B BHAE Pa3BHTHS-CHCTEMbl BaXKHO elle
H NMOTOMY, YTO OHO SIBJSIETCSi H CKPBITHIM €ro onpenefeHHeM. ITO
onpefe/eHHEe CTaHeT SIBHBIM, €CJAH YyKa3aTb, UTO pa3surue — 3TO
TAKOU OOBEKT-CUCTEMA, 8 KAYECTBE MHONECTBA <NEPBULHBLYY INeMEH-

TO8 KOTOpO20 8bicTYnaerT muoxecteo (M0}, ornowenud eduncrea —
muoxcecteo (R ), a 3axkonoe Komnoszuyuu — mnoxecrso {Z ).

OueBuaHO, B npenene, KOrla MHOXECTBO HOCHTENEH Pa3BHTHSA
NpeACTaBJaeHO JHilb AByMA 06bekTamMH A W B, a MHoXecTBO npeobpa-
30BAHHH JHlIb OJHHM KAaKHM-JIHO0 OAHOAKTHbBIM HE3BOJIOLHOHHBIM
CHCTEMHbIM npeo6pa3oBaHHeM, pa3BHTHE BbIPOXAaeTCsl, PEAYUHpPYeET-
CA B CBOH <«3apoibllui»— H3MeHeHHe. 1 noao6GHO TOMy, Kak Kyua
rOpollIHH HauHHAEeTCs C OJIHOH INOPOLUHHKH, NOAOGHO 3TOMY H pPa3BH-
THE —«Ky4Ya H3MEHEHHH» — HauHHaeTcsi ¢ OAHOro H3MeHeHHA. 'oBo-
psa croBamu B.H.Jlenuna, «Bce pa3BuTHe B 3TOM 3apoabiuie» [28, c.
86])* . JletaabHO 3TO yTBepXiaeHue G6Gyaer A0OKa3aHO B pa3aene
«H3o0MoppHu3m pa3BuTHs H H3MeHeHHsA». OAHAKO yXe ceilyac oueBHA-
HO, YTO: H3MEHEeHHE — 3aPOAbIll H FOMOJOr Pa3BHTHS; OMNpeaeseHHe
Pa3BHTHSI B CBOEM MNPOCTEHIUEM cCJiyyae SBJSAETCH ONpeaesieHHEM
H3MEHEHHS] (HJIH coXpaHeHHs, eciH A=B, a o1HOaKTHOe He3BOJIIOLH-
OHHOe npeobpa3oBaHHe ABJASAETCHA TOX/AECTBEHHbIM CHCTEMHLIM Npeol-
pa3oBaHHEM).

Pa3suTHe pa3BHTHA

3aMeuaTenbHO, UTO Pa3BHTHE H3-3a Pa3/IHYHBIX B Pa3Hble MOMEHTHI
BpPEMEHH COCTaBOB MHOXECFB HOCHTeJe 3BOJIIOLIMH, CIOCOOOB CHCTEM-
HbIX Npeo6pPa3OBaHHH, HX HCTOYHHMKOB H [aXe OTHOWIEHHH €AHHCTBA
H 3aKOHOB KOMIO3HLUHH MOXET HMeTb H HMeeT pa3Hbie CTeNeHH
BhipaXXE€HHOCTH. DTH OGCTOATE/ILCTBA NMO3BOJSIIOT FTOBOPHTh O pa3su-
TUU Ppa3euTus, 380AI04UL CaMOU 38oal0yuu, O Pa3HUHBIX 3Tanax
CTAHOBJ/JIEHHA BCE€X CHCTEMHBIX l1apaMeTpPOB Pa3BHTHA H B 3TOH CBA3H
No KpalHeH Mepe O 2uno3lsosloyuu, 3680AI04UL, 2uneplIBOAIOYUU
JI06bX OOBEKTOB-CHCTEM, a, CTaJo ObiTb, H CaMOro Pa3BHTHA, XOTH
HEeBO3MOXHO YeTKO YCTAHOBHTb 3aBE€IOMO HE€UYETKHE «[PaHHIbI» pea-

* Fereab cBA3LIBaA 3TO NOJMOXKEHHE C KAaTerOpHAMHU «OGbiTHE®, «HHUTO», «CTaHOBJe-
HHEY.
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JH3aUHH KaxaoH H3 HuX. Hebe3piHTepecHo, uTO B 6HOJMOrHH (a 1o
HacTosillled paboTnl, NoXajiyH, TONbKO B HEH) HAesA 3BOJIOLHH
3BOJIIOLUHH KaK INPHMEHHTENbHO K pPa3BHTHIO (aKTOPOB H NPHYHH
OGHO3BOJIIOLIHH (reHeTHUeCKHX cucteM, ¢opm 60phbut 3a cyuiecTBOBa-
HHE, €eCTecTBeHHOro orb6opa, MeXaHH3MOB OHTOreHe3a, peryJsillHH
CKOPOCTH 3BOJIIOLHOHHbLIX NpeoOGpa3oBaHHK H T.A.), TaK H NMPHMEHH-
TeIbHO K ¢opMmaM anantaunomopgo3a yXKe paspabaTHBaeTCs.

[lepBhiii «npHKAanHOl» acneKT 3TOH HAEH YETKO BbLIPAXKEH B
HceaepoBanusax A.llleana (1936), A.A.IlapamonoBa (1945, 1967),
C.C.XoxnoBa (1946), 10.U.Moasuckoro (1956, 1969, 1972, 1974),
b.Peuwa (1960, 1968), HU.HU.lImansrayzena (1961, 1972, 1974),
C.C.lLsapua (1965, 1967), I.Maijipa (1968), ®.B.[lob6xaHckoro
(1970), HO no-HacTOsILIEMY KanUTaJbHO H pPa3HOCTOPOHHE 3TOT
acnekTt paccMorpeH B KHure 1977 r. «3BonoUHs] 3BOJNIOUHH (HCTOPH-
KO-KpHTHYeCKHe ouepkH npobaemnl)» K.M.3aBaackoro u 3.U.Kon-
uHHCcKOro [31], oTKyaa W B3ATHI 3TH HCTOPHUECKHE CBEIEHHS.

Bropo# «npuknanHoit» acnekT 3Toil Xe HaeH ocoGeHHO NoApPoGHO
pa3paboran U.H.llImanbrayzesom B kuure «[lyTh u 3aKoHoMepHOCTH
3BOJIIOLHOHHOrO npoueccas, Boimenuted B 1939—1940 rr. [32]. Pas-
BHBasi JaJjiee npeacrabjeHHss cBoero yuuTteas A.H.Cesepuosa
(1925—1934 rr.) o rnaBHBIX HanpaB/JeHHUAX 3BONIOLHOHHOrO Mpouec-
ca [17], a Takxke cBou cob6ctBeHnne (1934—1939 rr.) o 3HaueHuH
Koppeasiuuit B 3BOJIIOUHH [33], B nsAtoi rjaBe NPOLHTHPOBAHHOM
kiHurd HM.H.lliMansray3ed neranbHo aHanausupyer caeaywoiune ¢op-
Mbl npeoGpa3oBaHHsi npucnocobaeHnit — agantaunomopgosa:

— <«Anaomopdo3 (ujau cMeHy cpeabl), NPH KOTOPOM OJHH CBfI3H
OpraHHdMa CO Cpelod 3aMEHAIOTCA APYrHMH, 6onee HWIH MeHee
PaBHOLEHHBLIMH. TO Han6oNee OObLIYUHbBIH THI 3BOJIOLLHH, NPH KOTOPO#
OPraHH3M He HUCMLITHBAET HH 3HAUHTEAbHOrO YCAOXKHEHHSt OpraHH3a-
LHH, HH ynpolueHHss. COOTBETCTBEHHO- H SHEPTrHs XKH3HELeATeNbHOCTH
OCTaeTCsl B OCHOBHOM Ha npexxHeM ypoBHe» [32, c. 177]. «<Hau6onee
SIPKO BbipaXKaloTcs aJjaomopodHbie npeo6pa3oBaHHsl B TeX CJayyasx,
Koria H3MeHeHHe Cpeiabl SIBJASETCA O4eHb Pe3KHM, HalnpHMep, NpH
nepexoae OT HEKTOHHOro o6pa3a >XH3HH K [JOHHOMY; NpPH 3aMeHe
BOLHOH Cpeibl BO31YLIHOM; NpH nepexode OT GeraHbsA K Ja3aHblo HIH
Aajiee — OT Ja3aHbsl K JIETAHHIO; MPH Nepexoae OT Ha3eMHOH XH3HH
K 4aCTHYHO MoA3eMHOH WJH K BOAHOH H T.n.» [32, c. 178].

— <«Teaomopdho3 (u1HM cyKeHHe cpeabl), NPH KOTOPOM CBS3H
OpraHHMa co cpeioH CTaHOBsiTca OGojiee OorpaHHYeHHbIMH, a opra-
HH3M Oosiee cneuHaausupoBaHuniM» [32, c¢. 177]. PaHee, B pa6ore
1939 r. [33], Tenomopdo3z HU.HU.LIMaabrayseH Bkjo4al B anjJoMOp-
¢$o3.

— «unepmopdo3 — HapyweHHe KOOPAHHAUHNH CO CPENOi BCAEACT-
BHE€ GhICTPOro H3MEHeHHs Cpelbl H Mepepa3BHTHS CAMOro OPraHH3Ma»
[32, c. 177]. B s1oit cBa3n U.U.llIManbray3eH ynomMuHaeT KpynHnix
AHHO3aBpOB, 6abHpycC ¢ Ype3MePHO Pa3BHTHIMH KJbIKAMH, THIaHTCKO-
ro oJjelit YeTBEPTHYHOr O NEPHOAA € KONOCCAJbHLIMH POraMH H T.A.
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Tao6éunuunuad
TunuyHagd NMocCieqoBaTeNLHOCTE Pa3 3BOITIOUMH
no UMN.Uimankrayaeny /32/

dopma apanrTauuu PeayneraTr

OTcyTcTBHe YaCTHLIX ajan- Heonpepenennag uyucneHHOCTH
raunii (HecnenvanuaupopaH—  YBenMueHHe IJIONOBHUTOCTH
HBIA MM OecnenManmu3yupo—

BAHHLI! OpraHuMsM)

Hopaa apantanus oGuiero buonornueckuit nporpecc, pac-—

3HAYEHHUS CejieHMe U pasMHOXeHlle, Apo-
Mopdoa

Apnantanud yacTHas Iipouperame, Auddepenunanms,
Annomopdos

ApanTanugd yskad Crabunusaumus, Cnenuanusaumsd,

Coxpamenne nmogoBHTOCTH,
Ilponnenue xusnu. Tenemophos

ApanrTauug ya3kad, C Hapy— YMennuienne yucneHHoctd (yra-—
wenusaMu (6bICTpoe HaMe-— canue), CokpalleHHe NIIOO0BH~
HeHWe BHElHel cpenbp!) rocTH, [lponnenve Xua3HH, YBe—

nuyeHne pasmMepos. [unepmopdos

— «Karamopdo3 — nepexoan Kk 6osiee MPOCTHIM COOTHOLIEHHAM CO
CpenoH, CBSI3AHHBLIM C JereHepalHeil HIH HelOpa3BHTHEM» (THIOMOp-
¢osom) [32, c. 177]. B 3ro#i cBasn U.U.llIMmanbraysen ynomuHaer
r/1y60OKOBOAHBIX, MEUIEPHbIX, Napa3HTHPYIOLUIHX, <«JHUHHOUHBIX® H
IPYTHX XHBOTHBIX.

— Apomop¢o3 — pe3koe pacuinpeHHe cpeibl OOHTaHHSI OpraHH3-
Ma, CBAI33aHHOE C NOBbLILICHHEM ero opraHH3auHH H 00lled 3Hepruu
XKH3HENeATENbHOCTH. «Takoi opraHu3M noayuaetr B 6opbbe 3a cy-
lleCTBOBAHHE INpeHMyllecTBa o0Llero xapakrepa, He OrpaHHYeHHbIe
KaKoH-n1M60 CcTporo onpejneneHHoii cpedoii. [TosTtoMy oH moayyaer
BO3MOXHOCTb BHIHTH 3a Mpeaenbl TOH Cpedbl, B KOTOPOH XXHJIH €ro
NpeikH, H 3aXBaTHTb HOBbl€, 4YaCTbl0 BeCbMa OTJIHYHHIE 06J1aCcTH A
CBOEro MecTooOHTaHuA. TakHMH npenMyulecTBaMy OGLIEro Xapakre-
pa OTJIHYaloTCA, HanpHMep, NTHUL H MJaeKonuraloune. OCHOBHbBIMH
NMPH3HAKaMH HX BLICUIEH OpPraHH3auMH SIBASIIOTCA: YCOBEpLIEHCTBOBa-
HHE JIETKHX, NOJHOe pa3jie/leHHe apTepHadbHOH H BEHO3HOH KPOBH
B CepAlle, pa3BHTHE TEMJOKPOBHOCTH, ...NpHoOpeTeHHe 3apoAblilieBbiX
0060104€K Y BCeX aMHHOT, XXHBOPOAHOCTb Y MJEKONHTAIOUWIHX, AHDe-
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peHUHPOBKA 3y060B y HHX XKe, pa3BHTHe KODPbl B NOJNYILIApHAX nepejpHe-
ro Mo3ra MJieKonuTtawuux 4 T.0.» [32, c. 206].

— «3Inumopdho3 — oBNaJeHHe cpeloil, ee NOAYHHEHHE NMOTPeBHOC-
TSIM OpraHu3Ma, JOCTHraeMoe JiHilib Ha BbICIIHX CTYNEHSIX Pa3BHTHA
(y uesnoBeka)» [32, c. 177].

Jsovwolus 3Bomiounn no U.M.llImanbray3eHy npeacraer B KoHeu-
HOM cyeTe B BHJe CJeAylolileil THNHYHON NOC/el0BaTe/JbHOCTH ajanTta-
uuoMopdo3oB — a3 GHonorHueckoi 3BosoLHH (Taba. 3).



YACTDb 1. CHCTEMbI PASBUTHSA U USMEHEHHA
R-cucTeMbl Pa3BHTHS H H3MEHEHHS

CHCTEMHOCTb Pa3BUTHS MPOABAAETCS HE TOJNILKO B TOM, UTO pPa3BH-
THE Boo6LLe H /N060H ero KOHKpeTHBIH BHI — 0C060ro poaa o0beKThl-
CHUCTEMBbl, HO W B TOM, 4YTO JAKO00H ero BHI, COIACHO 3aKOHY
CHCTEMHOCTH, NPHHAAJEXHUT XOTHA Obl OAHOH CHCTeMe OODbEKTOB OAHO-
ro H TOro Xe «pOoAa»—— XOTs1 Gbl OAHOH CHCTeMe Pa3BHTHA. 3aKOH
CHCTEMHOCTH «YTBePXK/IaeT» JHLUb O CyllleCTBOBaHUH R-cucrem passu-
THSL H HHYero He coobilaeT O KOHKpeTHOM BHAe TakHX R-cucrem.
[losTomy 3agaua ucciaenoBaTesii — OTKPbITb H H3YYHTb TaKHE CHC-
TEMBI.

310 MOXHO caenatb nocpeactBoM C-metona OTC(Y). C 3tum
MeTOAOM cBsi3aHbl 06a ajsroputMa OTC(Y)— anroputTm npeacrasJe-
HHA o00beKTa B BHAe OODBEKTA-CHCTeMbl H aJrOPHTM MOCTPOEHHS
R-cuctembl, a Takxke Bce yueHuss W 3akKoHbl OTC(Y). C-meron,
noAoOHO AHa/IeKTHYECKOMY MeTOoly, «yKa3biBaeT», YTO HaAO AeaThb
H YTO HAAO HCKaTb, HO He «yKasbiBaeT», KaK Halo 3TO clAeJaThb.

Hrak, yto Hano aenath, 4To6bl MOCTPOHTb R-cHCTeMy pa3BHTHA?
Cors1lacHO yNOMSAAHYTOMY aJICOPHTMY 1Jist 3Toro Heo6xoaumo: 1) 3kcn-
JHUHPOBATh «NEepBHUHbIe» (DOPMbI Pa3BHTHS, 2) OTHOLLUEHHSI €AHHCT-
Ba MEXAY HHMH, 3) 3aKOHbl KOMNO3HLUHH NEPBHYHBIX (GOPM Pa3BHTHA
B OGonee cJj0XHbIE, KOMOMHHpOBaHHbie, 4) MNOCTPOHTb R-cHCTemy
pPa3BUTHA, HCNOAb3ys 3aKOHbl KOMIO3HLIHH, D) HCCaenoBaTh OCOOEH-
HOCTH noJyuyeHHoH R-cuctTembl.

A u4to Hago uckarb B R-cucteme pasButus?— Bce TpeGyembie
dakoHaMH OTC(Y) nposiBAeHHS] CHCTEMHOCTH: CHMMETPHIO H aCHUM-
METPHIO, OTHOLLIEHHA NPOTHBOPEUYHS H HENPOTHBOPEYHSA, H30- H MOJIH-
MOP(®H3M, BCe WIH 4YaCTb OTHOWeEHHH 2-, |-, O0-I1eHCTBHA H T.A.

B pa6Gotax [6, 34] Mbl nokasaau, uto ycnosab3oBaHHe C-Meroaa
NPpH HCCACJOBAHHH «SBJCHHH» NPHPOAbLI, OOIleCTBA H MbILIJIEHHA
MOXKeT obopauuBaThCs (PyHAaMeHTaJlbHbIM NO3HABATE/NbHBIM BbIHTPbI-
IIeM, 3HaHWeM, HHaue, Kak DOCPEeACTBOM 3TOro MeToAa B psle
c/yyaeB He W3BJeKaeMbiM H He Bbipa)KaeMbiM. A Tenepb, MOCJAE 3THX
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Taénumnma 4
CnuCOK OCHOBHBLIX M IPOM3BONHBIX 3BOIIOUMOHHBIX
(HEDBOMIOHMOHHELIX) CHCTEMHBIX NpeobpasoBaHMii
(nnuuHas popma R~cHcTeMbl pasdBuTHS (M3MeHeHusd ))

Bunsr npeobpazoBaHuit

iy

1 - C(T)

2 - Ke(Kn) O - CtKs(TKn)

3 - Ken(Ky) 10 — CtKen(TKu)

4 - H(0O) 11 - CtH(TO)

5 - KeKen(KnKu) 12 ~ CtKeKen(TKnKy)

6 - KsU(KnO) 13 - CtKsU(TKnO)

7 - Kenl(KuO) 14 - CtKeal(TKu4O)

& - KeKenU(KnK4O) 15 — CrKeKeal(TKnKuO)

npeiBapuTeIbHbIX 3aMeuaHuii, mepeiiieM K MOCTPOeHHIO R-chcTeM
pa3BHTHA (H3MEHEHHs ).

B cratbax [5, 6] Mbl mokasanu caeaywollee NMpenjoXXKeHHe: «Cy-
IIeCTBYIOT JHLb 4 OCHOBHbIX — MEPBHUHBLIX, HE CBOAHMbBIX ApYr
K APYry — 3BOJIIOLHOHHBIX (HE3BOJMIOLHOHHBIX) NpeoOpa3oBaHHi 00b-
eKTa-CHCTeMbl B paMKax 3BOJIIOLHOHHOH (He3BOMOLHOHHON) R-cucre-
Mbl, HMEHHO — CTaCHreHeTHYecKoe (TOXAeCTBEHHOE), KBAHTHIeHEeTH-
yeckoe (KOJHUECTBEHHOE), KBaJlHreHeTHUeCKoe (KauecTBEeHHOoe), H30-
reHeTHueckoe (OTHOCHTENBbHOE) HJH, UYTO TO Ke, Npeo6pa3oBaHHA
B ce6f, KOJIHYECTBa, KayeCTBAa, OTHOLIEHHH MEePBHYHBIX 3/IEMEHTOB>.
(B ckob6kax yka3aHbi HE3BOJIOILHOHHbIe TOMOJIOTH 3BOJIOHHOHHbIX
npeo6pa3oBaHHui).

M3 4 ocHOBHBIX 3BOIIOLHOHHBIX (HE3BOJIIOLHOHHLIX) npeobpa3oBa-
HUH coueTaHueM ux nmo 1, mo 2, no 3, Mo 4 MOXHO MNOJYYHTb
4 nepBuuHbiX W 11 npousBogHbiX npeo6pa3oBaHui (Bcero 15— cm.
tTabsa. 4). Ilpu 3ToM noaHora nepe6opa B Talbj. 4 Bcex BapHaHTOB
npeo6pa3oBaHHil J0OKa3biBaeTCs MPOCTOH KOHCTaTalHEH TOro, 4To

4
) Ci=2'—1=1I5
i=I

Ta6a. 4 u ectb oagHa W3 R-cucrem pa3BuTHsi. MHOXECTBO MepBHY-
HbIX 3Je€MEeHTOB Takoi cuctembl BKJouaeT B ceba Cr(T), Ks(Ka),
Kea(Ku), M (O) npeo6pa3oBaHKsi; MHOXECTBO OTHOILLIEHHH €AHHCT-
Ba — OTHOIUEHHS COYeTaeMOCTH (COBMECTHOro MNpOSABJEHHSA); MHO-
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Taonuumnad XeCTBO 3aKOHOB KOMMO3HUUHH —

KopoTkas (ocHoBHas) dopma n l_ )
R-cucTeMsl pas3sBUTHS ypaBHEHHE _ZI C,=2"—1 nnoc
J ==

(13meHeHns ) ycnoBHe, uTo n=4, a i=1, 2, 3, 4.
JlaHHasi cHCTeMa — Hepapxo-HeHe-

papxuueckasi. HazoBeM ee daurnoll
¢opmoii R-cucteMbl pa3BHTHA (H3-

Bupgrel npeobpa3oraini

1 - Cr(T) MeHEeHHs), NMOTOMY uTO BO3MOXHa

2 — Ka(Kn) U Koporkaa (oCHoBHas) ¢opma
3TOM CHCTeMbl (Taba. 5).

3 — Ken(Ku) K ocnoshoit ¢opme R-cuctemb

4 - U(O) pa3BUTHA Mbl MPHLUNH, COMOCTABHB

B npeo6pasoBaHus 2-e ¢ 9-M, 3-e ¢

5 — KeKen(KnKu) 10-m, ..., 8-e ¢ 15-M u 3ameTuB

JHLb KOJHYECTBEHHbIe, He TPHHLHU-

6 - KsU(KnO) nMUanbHble pPas3jMuUWAg HX OApyr ofT

7 — Kea(K4O) apyra. B to xe Bpems B Taba. 5

YUT€H H KOJHUYECTBEHHbIH aclekT

8 — KeKpal (KnKuO) CHCTEMHbIX Mnpeobpa3oBaHHH, MoOcC-

KOJIbKY OIHHM U TeM XK€ HMEHEM,
Hanpumep «KB(Ka)-npeobpa3soBa-
HHe», B TabJs. O Ha3biBaloTCA U Npeobpa3oBaHHfA, «H3MEHSIOLIHE»
yucaa Kaxdozo NepBUHUYHOro 3jeMeHTa o6bekTa-CHCTeMbl, H peobpa-
30BaHHA, «H3MEHHAIOLLLHEY YUCJA JIMLb 4acTyU ero NepBHUYHbIX 3JeMeH-
tToB. [lpyrumu caosamu, CtKB(TKan)-npeo6pazoBaHne ¢ TOUKH 3pe-
HUA Tabn. 5,— vacTHbléi cayyait Ks(Ka)-npeo6pa3osanusa. HMmenno
Kopotkas ¢opma R-cHcTeMbi pa3BHTHA (H3MeHeHHR) TMOJ0XKeEHa B
OCHOBY TJIaBHOTO 3aKOHa 3BOJIIOLUOHUKH — 3aKOHA 3IBOJIIOLLHOHHBIX
H HEIBOMIOLHOHHbIX CHCTEMHbIX Npeobpa3oBaHHUH.

[IpeacraBnenHble B Tabsa. 2 cUcTeMHble aHTHIIpeo6pa3oBaHusA 06-
pasylorT ellie 0AHY, TpeTblo, R-cucteMmy pa3sutusa. MHOXKecTBO NepBHY-
HbIX 3/J€MEHTOB AaHHOM CHCcTeMbl BkJouaer B ceb6a Crt(T),
+KB(+K‘H)1 _KB(_K'H)' +KB‘H(+KLI)1 —KBJ](—K'-{),
+H(4+0), —HU(—O) anTunpeobpa3oBaHHsl; MHOXKECTBO OTHOLLE-
HHH €AMHCTBA — OTHOLUEHHA COYETAaeMOCTH; MHOXXECTBO 3aKOHOB
KOMMO3HLHHU — pa3pelieHHs H 3alpeTbl Ha COUYETAHHUA, NIpefCTaBJeH-
Hble Tabn. 2. EcTecTBeHHO, 3Ta CHCTeMa — TaKXe HepapXxo-HeHepap-
XHUYeCKas.

Bce ykazauHbie R-cucTeMbi pa3BHUTHA W H3MeHeHHS] MOTYT ObiTb
NeTaNH3MpOBaHbi H Ranee Mnpexae Bcero 6Jaronapsi yyety TaKxke
npeo6pasoBaHuil: 1) Bupa (kayectBa), 2) uucaa (KoauyecTBa), 3)
KOMHUEeCTBA H/HAH KauecTBa OTHOWweHuil (CBsi3ell) MepBHUHbLIX 3Je-
meHToB. [lpogenaB 310, Mbl npuwan ewe K TpeM R-cucremam
pa3BUTUA (H3MeHeHMs)— OAuHHOH K3 31 cucTeMHbiX npeobpa3oBa-
HUH, KOpoTKOH H3 16 npeobpa3oBanuii (tabn. 6) n cucreme u3 8l
aHTunpeoOpa3oBaHMi, NONYYE€HHOH, KaK K paHee pa3BOCHHEM KaX10-

28



Tabnuma 6
Kopotkaa (meTtanusupopanHass) R~cucteMa paspuTus
(naMenennsa)

HYucno amTunpeoGpa-
Bunsl npeo6pasoBanuii peobpa

30BaHuk
1-:-C‘I‘(T) 20 x 1 =1 _
2 = Kpgy(Kng)
3 - Ksiig(Ku,) 2lya=-8
4 — Kppo(Kn,)
5 ~ Keng(Ku,)
6 - KsKen_ (Kn_Ku,)
7 - KBSKBO(KHQKHO)
8 — Kp Kpng(KngKu,) 226 = 24
O - KBJ‘[SKBO(K‘-ISKJIO)
10 - KenKen,(KuKu,)
11 - KBOKBJIO(KJIOK'-IO)
12 - KBSKBJISKBO(KJTsl(‘ISKJIO)
13 - KegKnngKen, (Kn K Ky, ) 23 x 4 = 32
14 - KegKe Kb  (KnyKnKu,)
15 - KBHSKBOKBHO(KE@KHOK‘-IO) _
16 - KBSKBHSKBOKBJIO(KnqusKnoKtIO) 2441 = 16

|

ro u3 16 npeo6pa3zoBaHuil Ha N nap aHTunpeobpa3oBaHMil, YyHCAa
KOTOpbIX NMpUBeaeHbl B TabJg. 6.

Hauunan (aeranunsupoBanHasi) R-cucTema pas3BuTHS (H3MeHeHHs )
MOXeT ObiTb JIETKO MoJiydeHa H3 KOPOTKO#H COYeTaHHWEM KaXKAoro M3
2—16 npeob6pasosauuit ¢ Ct(T) npeo6pa3oBanueM. [1pu 3TOM nonHo-

5

Ta nepebopa A0Ka3biBaeTCH TEM, UTO Z Ci=2°—1=31. MHOXecCT-
i=1

BO MEPBHYHBIX 3JIEMEHTOB KaK AJIHHHOH, TaK U KOPOTKOH JE€TaJIu3Hpo-

BaHHBIX R-cucrem Bkiouaer B ce6a Ct(T), KB, (Ka,), Ksa, (Ku,),

Ks,(Ka,), Ksn, (Ku,) npeo6pazoBanus, rae «3», «0»— COOTBETCT-

BEHHO «3/IeMEHT», «OTHOWEeHHe», TaK urto, Hanpumep, Ks (Kn,6)—

3TO KBAHTHIeHe3 (HM3MeHeHHe UHCJ/a) MepBHUHBIX 31€MEHTOB 00beKTa-
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cucteMbl, a Ks _(Ka )— orTHowenuit Mexay HUMH. MHOXecCTBO

OTHOIUEHUH eAHHCTBA obenx AC€TANUIHPOBAHHbIX R-cucreM cocToOHT U3
OTHOIUEHHH COUYETAEeMOCTH, a MHOXXeCTBO 3aKOHOB KOMIIO3HUHH —

AJMHHOMN: 3 ypaBHeHus £ C!=2"—1 naioc ycaoBusi, 4To6bl N =3,

n
a i=1, 2, 3, 4, 5, KOpPOTKOH: M3 ypaBHeHHS Z Ci=2" nmoc
i=0
ycioBHsA, uToObl N=4, a i=0, 1, 2, 3, 4. O6e cucTeMbl — Hepapxo-He-
HepapXHUEeCKHe.
Jlio6as R-cuctema (3BOJIIOLIHOHHBIX W HE3BOJIIOLLHOHHBIX) AHTHIpeE-
o6pa30BaHuil CTPOMTCH MO 3JE€MEHTAPHOMY aJrOpHTMY, MPHBEAEHHO-

My B Tabn. 6. Ux (antunpeo6pa3osaunii) obinee uncio N, =3",
a B HaweM cayyae N, =3*=81=148+24+432+416 (aa1s taba. 2
N;=3°=27). MHOXeCTBO «NMePBHUHBIX» 3]1eMEHTOB [JaHHOH CHCTe-
Mbl Bkaouaer B cebs Ct(T), +Ks, (+Kn)), —Ks,(—Ka,),
+Ksa (+Ku,), —Ksa,(—Ku,),+Ks (+Kn,), —Ks,(—Ka,),
+ Kea (+Ku,), —Ksa,(—Ku, ) anTunpeoGpa3oBaHusi; MHOXeCT-
BO OTHOLIEHHH €IMHCTBA — OTHOUIEHHS COYETAEMOCTH; MHOXECTBO
3aKOHOB KOMMO3HHHH — aAropuT™M Taba. 6 n ypaBHehHe N, =3"
NMPH YCJOBHH, UTO N=4.

C ToukH 3peHus Taba. 6, uucio cnoco60B, KOKMH OLHA COBOKYyM-
HOCTb O0DbEKTOB- CHCTeM MOXeT ObTb npeoﬁpasoaaﬂa B IpYyrylo,

6yner He 32767 = Z C!: n He 255= Z Ci, a COOTBETCTBEHHO

i=1 i=1

31
2147483 647= ) Ci w 65535= ) Cis
i=1 i=I
ComnocTaBjeHne HeleTaJH3HPOBAHHbIX H 1€TaJH3HPOBAHHbBIX R-cuc-
TeM pa3BUTHA (H3MEHEHHSs) B HTOTe AaeT Cjaelyiolline 1Ba paaa uudp:

15=2%1| 8=22%32767=2%°.1| 255=28_1| 27=33

31=25_1|16=2%2147483647=| 65535= g81=3%
= 231 14 =216_1

M3 3Tux pAnoOB BHAHbI 3aMeuyaTesibHble U BeCbMa MPOCTbie MaTeMaTH-
yeCKHe 33KOHOMEDHOCTH, BbipaXKeHHble BenunHamu 2°—1, 27, 37
HMuTtepecHo, uTo ABe nocJjeaHHe BeauuuHbl (2" U 3") HrpaioT BecbMma
CYLLLeCTBEHHYIO POJb B KOHUEMUHH HEepapXHUYeCKHX CHCTEM, Mpeaso-
KeHHoi I.M.XakumoBbiM [35]. Bonee ray6okoe nccienoBaHne 3THX
33KOHOMEPHOCTEH MPHBOAUT U K PAAY APYrHX KpacHBbIX MaTeMaTHyecC-
KHX CJeACTBHHA, OAHAKO 3Jecb Mbl He OyaeM 3aHHMaTbCsl HMH.

o cux nop Mbl UCCNeNOBANU Pa3BHTHE H H3MEHEHHE — 3BOJIIOLHIO
H FHNO3BOJIIOUHIO, OCTABasiCb B paMKaX 3BOJIIOLHOHHOH H HE3BOJMIOLH-
oHHOH R-cucrteM. OaHako, BO3MOXHbI, KaK Mbl y0eaAuaHChb Bbillle, He
TOMbKO F'MAO3BOJIIOLHA H 3BOJNIOLHA, HO H THIIEP3BONIOLMSA, Hab 0N ae-
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Masi MpexJAae BCero NpH nepexoie OAHOH (POPMbl NBHIKEHHA MaTepHH
B ApPYTyl0. ITO NPHBOAHT K He0O6XOAMMOCTH H3yUEHHHA Cnoco6oB
H 3aKOHOMepHOCTeH npeobpa3oBaHHA OAHHX 3BOVIIOLHOHHBIX (HE3BO-
JMMOUHOHHLIX) R-cucrem B apyrue.

Cnocobut 3BONIOHHOHHLIX (HEIBONIOLHOHHBIX) npeobpa3oBanuii
OAHHX 3IBONIOUHOHHBIX (HE3IBOHOUHOHHLIX) R-cucrem B Apyrue

B nepsom npuGamxenmn takux npeoGpasoBaHuil (Ha3oBeM HX
R-aronbimu —2*—1=15. 310 — npeobpa3oBaHHusA: TOXAECTBEHHOE
R/WIH MHOXeCTBa «NepBHYHBLIX» 31emenToB {M V'), u/unu MHoXecTBa
OTHOWIEHHH eAHHCTBA {R,}, H/WIKH MHOXeECTBAa 3aKOHOB KOMMO3ULHH
{Z.), KoTopble, B CBOI0 ouepeab, BO-MepBbIX, MOTYT GbITb CBeleHbl
K 2°=8 R-anbHHIM Npeo6pa3soBaHHAM — TOXKAECTBEHHOMY, a TaKXe
mHoxects {M!"} u/uau {R), n/uau |Z), BO-BTOPHX, MOrYT ObITh
npeacTaBJeHbl yepe3 BocbMepKy B Buae 3° =27 R-aabHbix anTunpeot-
pa3zosanui.

Cpa3y xe ofpaulaeM BHHMaHHWe Ha NMPHHUMUNHANbHO HOBbIH MO-
MEHT — BKJIOYUEHHEe B YHCJO OCHOBHBLIX CHUCTEMHLIX Npeobpa3oBaHHH
u Z-npeo6pa3oBaHuii, win npeo6pa3oBaHHH 3aKOHOB KOMIO3HLHH.
HMeHHO 3T0 06CTOATENBCTBO BbipaKaeT, B NepBYio o4yepelb, CrieuHdH-
Ky aHaJu3HPpyeMoro (MbICJEHHOro HiH 00 beKTHBHO-peasbHOro) nepe-
xoaa oaHuX R-cucrem B apyrue. OcraBasich ke B paMKax R-cucrembt
W paccmatpuBasi npeo6pa3oBaHis OAHUX ee 06 bEKTOB-CHCTEM B ee e
ApYyrde, Mbl yXKe N0 OAHOMY 3TOMY OGCTOATEbCTBY BbiHYXKAeHbl Obl/H
CYHUTATb 3aKOHbl KOMMO3HUHH 3TOH CHCTEMbl HEeH3MEHHBLIMH.

Bo BTopomM npubamxennm, 3HauuTesbHO Gosee rayb6okom, R-ab-
HbiX npeobpa3oBaHuit 6yner He 15, a 127. Jto npeobpasoBaHus:
B ce6s1 H/WIM KOAHUYECTBA, H/HJH KauyecTBa MEePBHYHLIX 3JE€MEHTOB,
H/HAH KOJNHYECTBA, H/HIM KauyecTBa OTHOIIEHHH €IMHCTBA, H/HJH
KOJIHYeCTBa, H/WJIH KauecTBa 3aKOHOB KOMIO3HUHH. 3aeChb

7
127 = Z Ct=2"—1. B cBoto ouepeasb, 127 R-anbHbix npeobpasosa-
i=l1
HH#, BO-MePBLIX, MOFYT GbITh cBeneHbl K 2°=64 R-anbHbiM npeobpa-
30BAHHAM: TOXAECTBEHHOMY, a TaKXe KOoJH4yecTBa H/HAM KauecTBa
NepBHYHBbIX 31E€MEHTOB, H/HAH KOJHUECTBa, H/WJH KauyecTBa OTHolIe-
HHH €HHCTBA, H/HAH KOJNHYECTBA, H/HUJH KauecTBa 3aKOHOB KOMIMO3H-
LLHH; BO-BTOPbIX, MOryT ObiTb npeactasjeHb (4yepe3 64) B BHie
3°=729 R-anbHbiXx aHTHNpeoOpa3oBaHHIi.

ConepxareqbHo R-anbHbiM npeo6pa3oBaHHSAM MOTyT OTBeuaTh
JH00 HeKHe 06 bEeKTHBHO-pealibHbie Npolecchl (KakK 3To Habaonaercs,
HanpuMmep, NpH nepexoge or R-cucTem mnpenesbHbIX YrjaeBOAOPOAOB
K R-cuctemam HenpeaenbHbIX yrieBoiopoA0B) U0 HeKHe CYObeKTHB-
HO-peajlbHble nepexoabl (coBepiuaeMbie, HanpHMep, MbICJEHHbIMH
3aMeHaMH MHOXEeCTB <«MepPBHYHbIX» 3J1eMEHTOB H/WIH OTHOILEHHH
e/lHHCTBA H/HJAH 3aKOHOB KOMNO3HIIHH OAHHX R-cHcTeM Ha MHOXecT-
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Ba <«NEPBHYHBLIX> 3JE€MEHTOB H/WJAM OTHOIUEHHA ELHHCTBA H/HIH
3aKOHOB Komno3uuum Apyrux R-cucrem). Ha takne 3ameHbl npuxo-
AnTCcH o6pawlaTb BHHMaHHe, B YaCTHOCTH, MPH CONOCTaBJEHHH Pa3J/iny-

Hbix R-cuctem apyr ¢ apyrom, npHu BbiSICHEHHH CTENE€HH HX CXOACTBa
(TOXKAEeCTBEHHOCTH, pPaBeHCTBA, 3KBHBAJEHTHOCTH) H DPa3JH4YHA.
BnpoueM, Takne 3aMeHbl MOTYT NPOHCXOAUTb H B JAE€HCTBHTENbHOCTH,
HallpuMep, B Xo4e HCTOPHYECKHX PeBOJIOLHOHHDIX npeo6pa3oBaHui
OAHHX COLIHANbHO-3KOHOMHYECKHX (popMauHi B APYrHe...

Oco6o mnoguepkHeMm, 4TO npeobpa3oBanus oAHHX R-cuctem B
apyrue, ckaxkeM R, B Ry, B cBol0 ouepeab NPOHCXOARAT COrJACHO
3aKOHAaM KOMITO3MLIHH, HO yXe HeKoell HaacHcTeMbl Rs, BKJloualolue#
B KauecTBe cBouX noackHcrtemM v Ry, u Ra.

B uesniom ke Bonpoc 06 R-anbHbix npeo6pa3zosaHusX 34ecCb, CKopee,
MOCTaBJ/IeH, YeM PellleH: OH HYXKJaeTCst B ropa3io 6oJee CoaepKaresb-
HOM u ¢opManbHOH ero pa3paboTke.



YACTD I11. 3AKOHbI PABBUTUS U USMEHEHHS

Boiwe Mbl yxe chopMy/supoBa/in ABa 3aKOHA PAa3BHTHA (H3MeHe-
HHS1) — OCHOBHOH 3aKOH 3BOJIIOLLMOHHKH H 3aKOH Mepexola He3IBOJIo-
LLHOHHOTO (3BOJIIOLHOHHOr0) KOJNHYECTBA B HEIBONIOLHOHHOE (3BOJIO-
LWHOHHOE) TOXJAECTBO, & TaKXKe B He3BOJIOLHOHHOE (3BOJIIOLHOHHOE)
KOIMYECTBO H/HWAM KayecTBO, H/HAH OTHoweHHe. Huxke Mb paaum
BoiBoA elle |l 3akoHoB pa3Burus (u3MeHeHHs). Kpome Toro, Mbi
chopMyinpyeM NMPHHLKI MAaKCHMaJbHOH IBOJIIOLLHOHHOH (HE3BOJIIOLLH-
OHHOH) NOAHMMOD(PH3ALHKH H MNPEeNJOXKHM UHTATeJNAM PAL HOBBIX
o6001ieHUit B BHAe KaTeropHi «popMbl CHMMETPHH U ACHMMETDHH,
NpPOTHBOpPEUYHs H HEMPOTHBOPEUHs, H30- H MOJHMOPPH3IMA MATEPHHY.

O HeKOTOPbIX 3aKOHOMEPHOCTAX 3IBOIIOUHOHHBIX R-adbHbIX
npeobpa3oBanui
(Ha npumepe pa3BuTHA (QOPM ABHKEHHS MATEPHH)

Kaxnas ¢opma ABHXKeHHs] MAaTEPHH MOCTENEHHO NOArOTaBAHBaET
MaTepHasbHble YCJ0BHS He TONILKO AJIsi CBOEr0 HaHWBbICLLIEr O pacuBeTa,
HO H... Mpeobpa3zoBaHHA B KaueCTBEHHO ApPYyrHe CrnocoObl ABHXKEHHS,
YTO HeOOXOAMMO CJeayeT Aa)Xe TOJAbKO H3 (akra CylLlecTBOBaHHA
NaHHo#i dopMbl ABHXKEHHA KaK ocoboro poaa cuctemnl. M camo takoe
npeobpa3oBaHue MOXeT ObiTb peasH3OBaHO B OCHOBHOM JAByM#
CrnocobamH.

Mpn nepsom cnocobe — nocpeiCTBOM «BbIUHTAHHA»— OOBEKTHI-
CHCTEeMbl JaHHOH (OpMbl ABHXEHHA (32 HCKJIOHEHHEM CAMOH NPHUMH-
THBHOH (OPMbI), perpeCcCHBHO pa3BuBasiCb, AerpaiupyoT B 06 beKThl-
CUCTEMBbI OAHOro WiH 6o/lee «HHXKe/leXallHX», MEHEE OpraHH3oBaH-
HbIX CMOCOOOB ABHXKEHHS. TakK MOXKeT MNPOH3OHTH, Hampumep, C
yeJIOBEYEeCTBOM B Cjyuae MHPOBOH TepMOsilepHOH KaTtacTpogdbl.

Mpu BTOPOM cnocobe — nocpeacTBOM «CJAO0XKEHHA» — 4aCTb OObeK-
TOB-CHCTEM JAaHHOH (opMbl ABHXKEHHS, OOBEIAHHSACh H BHICTYyNas
B KayecTBe MepPBUYHbLIX 3J1eMEHTOB, MOPOXKAAIOT MPHMHTHBHbIE 00beK-
Thi-CHCTE€Mbl Y>K€ HOBbIX (OPM IABHXKEHHA COIIACHO MOCTENEHHO
(pOPMHPYIOLIUMCH OTHOLUEHHSIM €JHHCTBA H 3aKOHaAM KOMITO3HIHH
nociaegHux. M peanbHas KapruHa 3BONIOUHH OPM ABHXKEHHS MOA-
TBEPXKAAa€eT 3TOT YAHBHUTEJbHLIA MO MPOCTOTE 3aKOH IIPOrpeCCHBHOrO
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pa3ButHsa. Hanpumep, B KauecTBe NepBHYHBLIX 3J1€MEHTOB BbICTYMAaJH:
MHOX€CTBO MPOTOHOB, 3JIEKTPOHOB, HEHTPOHOB — /51 aTOMOB; MHO-
XKECTBO aTOMOB — [JI MOJIEKYJl; MHOXeCTBO aTOMOB H MOJIeKyd,
C OLHOH CTOPOHbl — AJA TeJN KpHCTaaJdorpaH4yeckon, MHHepaJioFu-
YeCKOH, TreoJiOTHYECKOH MNPHPOALl, C APYrod — AAs MNPHMHTHBHbLIX
OpPraHH3MoB; NMOMYJsILHH 4eJ0BEKOOGpa3HbX 00e3bsiH — AJisi yeJioBe-
yeckoro olilectBa... M Kaxabiii pa3 naHHble «nNepBHYHbIE» 3J€MEHThI
O0beAHHAMHUCh, TYT Xe BHAOH3MEHSAACh, B AHHAMHYECKHE OODBEKTHI-
CHCTeMbl BbICIIEeR POPMbl ABHXKEHHA B COOTBETCTBHH C €€ OTHOLIEHHSI-
MH €IHHCTBA H €€ 3aKOHAMH KOMIO3HLHH.

CunienoBaHue 3TOMY MPOCTOMY 3aKOHY BOCXOAfLLEro pPa3BHTHSA
B pe3yJibTaTe aBTOMATHYECKH MNPHBOAHMT: |) K HepapXHUHOCTH — K
coaepkKaHHio B JI0OOH BbiClled (opMe ABHXEHHA MaTe€pHH BCeX
HUXKeJexallHx ¢popM, B TOM YHCJe KaK HeOOXOAHMbIX YCJOBHHA ee
CYyLLECTBOBaHUSA; 2) K MpPOrpeccy Kak rjaBHOMY BHAY BOCXOASILLEro
pa3BHTHA; 3) K MOLLLHOMY HanpaB/eHHOMY KBAHTH- H/HJIH KBaJIHreHe-
THYECKOMY, NPOTrPeCcCHBHOMY HJH/H perpecCHBHOMY, CTaCH- WIH/H
H30TeHEeTHUECKOMY H3MEHEHHIO KaXX10H HOBOH (OPMOH [ABHXKEHHA
(corntacHo cOOGCTBEHHOH NpHpoOAe) CpeAbl H MNPOTEKAIOLHX B HeH
NnpoLeccoB HHUXKeMeXKalluX GOopM ABHXKEHHS MaTepPHH H K HanpasJieH-
HOMY npeoOpa3oBaHHUI0 CaMOro HOBOrO cnocofa ABHKEeHHA BEKTOPH30-
BaHHO H3MeHAWLeHCss cpeaol oOuTaHHA; 4) K HEBO3MOXHOCTH
NopoXAEHHS HOBOH (OpMbl eillle HEeAOCTAaTOUHO «3peJOH» CTapoH
(OpMOH; O) K HeBO3MOXKHOCTH NMOPOXKAEHHA 3pesoH (HOPMOR ABHXKe-
HHSI CNOCOG0B [BHXXEHHSl MaTePHH, HENOCpPeACTBEHHO 3a HeH He
CJelyIOlHX (CKaXXeM, aTOMaMH, MHHYS MOJIeKY/ibl, KDHCTaAJbl, pa3-
JIHUHble TreoJIoOrHYecKHe Tesa, Cpa3y uyesoBeueCcKoro o0iecTsa).

[MocTpous pasnnuHbte R-cHcTeMbl pa3BuTHs, Tenepb, caeays C-wme-
TOAY M HCNO/Nb3Ysi HEKOTOPbie H3 3BOMIOLHOHHBIX R-cHcTeM, nmpHCTy-
NMHM K 3KCIJIHKAUHH TeX HeOOXOAHMBIX MNpOsIBJIEHHH CHCTEMHOCTH
pa3BHTHSA, KOTOpble TpeOyloTca  OOlLeCHCTEeMHbIMH 3aKOHaMH
OTC(Y)— cHCTeMHOH CHMMETPHH H aCHMMETPHH, CHCTEMHOH TNPOTH-
BOPEYHBOCTH H HENPOTHBOPEUYHBOCTH, CHCTEMHOro H3oMopdH3ma H
noaumopdpusma. TeM caMbiM, C OAHOH CTOPOHBLI, CHOPMYJIHPYEM
HOBbl€ 3aKOHbI Pa3BHTHs, C APYrod — MOCTPOHM HOBble R-cHcTeMbl
pa3BHTHA.

CHMMETPHA PA3BHTHA M H3MeHEHHS. 3aKOH 3BOJIOUHOHHOH
H HE3BOJIOUHOHHOH CHCTEMHOH CHMMETPHH

CornacHo BbiBeaeHHomy B pamkax OTC(Y) 3akoHy CHCTEMHOH
CHMMETPHH «J106asi CHCTeMa CHMMeTpHUHa XOTA Obl B O1HOM KaKOM-
AH60 OTHOlEeHHH». COraacHo »Ke 3aKOHY CHCTEMHOCTH «J/11000i 00b-
eKT eCTb OODBeKT-CHCTeMa H J1060H 00beKT-cHCcTeMa MNPHHAAJEXKHT
xots 6bl onHoit R-cucreme». Ho 3To o3Hauaer, yTo 3aKOHY CHCTEMHOH
CHMMETPHH AOJKHbLI MOAYHHATHCA Bce (OPMbl ABHXKEHHA H BCe
(pOpMbI CylLleCTBOBaHHSA, BCe (pOpMbl H3MeHeHHs H Bce GpOopMbl coxpa-
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HEHHSl U pPa3BHUTHA, BCe (POpMbl AEHCTBHA H BCe (POPMBbI OTHOLIEHHA
MaTepPHH, CNOBOM, BCA pealibHOCTb — MaTepHaJbHas H HAea/JbHafl,
O0beKTHBHAA H CYOGbeKTUBHAfA. 3TO NPHBOAHT K CaMbiM Pa3/H4YHBIM
CHMMETPHAM H. Ja€T OCHOBaHHe AJA 3aKpelJieHUs 3HAHHH O pa3juu-
HhiX €€ BHAaX MOCPEACTBOM HOBOH 006LIeCHCTEMHOH H (pHA0oCOPCKOH
KaTeropHH «@opmot cummerpuu marepuu», BKIIOYas B COAepXKaHue
3TOH KaTerOpHH CHMMETPHIO (OpM He TOJbKO CaMOH MaTepHH, HO
H MHOTOYHCJEHHHX ee aTpu6yToB H CBOKCTB.

Iaxe M3 CKa3aHHOrO CTAHOBHUTCA MOHATHBIM, YTO H3Y4Y€HHE CHM-
METPHH MPHPOAbI H MPHPOABI C TOUYKH 3PEHHSA CHMMETPHH AOJIXKHO
NMPHBOAHTb K AOCTATOYHO rMyGOKHM ¥ OOLIHM BbIBOAAM, CBA3aTb €ro
¢ HauboJsiee rIy60KHMH yenoBe4eCKHUMH HcKaHHAMH. U 3To, neicTaH-
TeabHo, Tak [3, 36, 37): mocraTouHO HANOMHHTH 06 YYEHHH O
CTPYKTYPHOH (HaH KpHCTaMorpacduHyeckoil B LUHPOKOM CMbICJE 3TOrO
C/IOBAa) CHMMETPHH H O CBA3aHHOM C HHM OTKpbiTHH E.C. ®PenopoBuM
230 pa3iqYHbLIX MPOCTPAHCTBEHHBIX CTPYKTYP KPHCTA/MJIOB; YYEHHH
0 FreOMeTPHYECKON cHMMeTpuH (IpaaHreHcKoi nmporpamme Penukca
KneiiHa) H BbiBOAe MOCPeACTBOM 3TOH MporpaMMbl B BHAE TeX HJH
HHbIX CHMMETPHHA reoMeTpuit dBkauaa, Jlobauesckoro-bonabsau, Puma-
Ha, Kaeiina, Beiinsa, Kaprana, Cxoyrena, baxmaHa u Apyrux; yyeHHu
O AHHAMHYeCKOH CHMMETPHH B (PM3HKe H BbiBOAE MOCPEACTBOM HEro
pPa3/IHYHBIX 3aKOHOB COXPAaHEHHSI H TNOCTOSIHHBIX BEJHYHH; YYEHHH
0 GHOJIOTHYECKOH CHMMETPHH H OTKPHITHH MOCPEACTBOM Hero GHOJOrH-
YECKOH H30OMEPHH; HaKoHel, 00 yueHHAX O TFaPMOHHH B HCKYCCTBE
(pa3HbIX AJIs1 KaXKA0H 3MOXH, CTPaHbl, HAPOAa) H CO3AAHHH NMOCPEACT-
BOM HHX Ha MPOTAXKEHHH TbICSAYEJEeTHH «BeYHbIX» KAHOHOB KpacCoThl.

CkasaHHoe OGbSICHAET, NOYEMY CAEAYyeT H3Y4aTb CHMMETPHIO CHC-
TeMHHIX Mpeo6pa30BaHHA U AHTHINPeoOpa3OBaHHH H MOYEMY TaKOMY
HCCNEAOBaHHIO caeayeT NPpHAABaTbh (PyHAAMEHTaNbHOe 3HaueHHe.

Cummerpua — 370 CBOACTBO cHcTeMbl «C» coBnajaarth Mo npusHa-
kaM «[I» nocne usmenenuit «M». HUHaue, cuMmeTpusi — 3To Tako#
06BEKT-CHCTeMa, B KauecTBe MepPBHYHLIX 3J€MEHTOB KOTOPOro BbICTY-
naioT nNpH3HakKH «[1» («uHBapHaHTBI»), B Ka4eCTBe OTHOMIEHHH eJHHC-
TBa — OTHOIUEHHSI NMPHHALJEKHOCTH MpH3HAKoB «[I» cucreme «C»
(«HOCHTENMIO CHMMETPHH»), a8 B KauecTBe 3aKOHOB KOMIO3HLHH — Tpe-
6oBaHHe MPHHAAJIEHOCTH 3THX NPH3HAKOB CHCTeMe KaK [0, TakK
H nocne H3MeHeHHH «H» («npeobpa3oBaHUii CHMMETDHHY»).

ToyHbiM MaTeMaTHYECKHM BhIpaX€HHEM CHMMETPHH ABJSETCHA 0OCO-
Gasi anre6panyeckasi «CTpyKrypa»— epynna. I'pynna — 3to npexae
BCEro COBOKYHNHOCTb H3 B3aHMONPOTHBOMNOJOXHbLIX (0OpaTHHIX) H
B33aHMHOHENPOTHBOMOMOXHbIX 3JIEMEHTOB, Ha KOTOPOH 3a1aHa HEKOTO-
pas GuHapHas onepalHs —«CJOXKEHHe» HIH «YMHOXEHHEe» OJHHX ee
3/IeMEHTOB Ha JpPYrue COrJaCHO HEKOTOPOMY 33KOHY KOMITO3HLHH.
[lpu 3tom Tpebyercsi, uTo6ul onpeaenseMbii 3aKOHOM KOMIO3HLHH
BHA «CJOXXEHHA» HIH «YMHOXEeHHS» MOAUYUHSJICA YEeThipeM aKCHOMaM
TEOPHH FPYIN: a) 3aMblkaHusl, 6) aCCOLHATHBHOCTH, B} O HeHTpa/b-
HOM 3J1eMeHTe, I') O B3aUMHOOOGPATHLIX 3JeMeHTaXx.
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Ecan rpynna coCTOMT #3 KOHEYHOro 4YHcC/Ja 3/€eMEHTOB, TO OHa
Ha3biBAeTCHA KOHE4HOlU 2pynnoti, a YHCA0 3/1eMEeHTOB B HeH Ha3biBaeT-
cl nopadkom epynnoi. O6GBIYHO KOHEMHbIe TPYINbI HJAH HX PparMeHThl
(nodepynnot) npuHATO H306pakaTb B BHAE TaK Ha3blBa€MbIX CXeM
Kaau — B 4ecTb aHriuiickoro MateMaTHka Aptypa Kaau, Bnepsbie
BBeaiuero B 1854 r. Takne cxembl B Boiciiyio aare6py. IToctpoenne
cxeM Ksau siBasieTcss ONHOBPEMEHHO CTPOrHM MaTeMaTHYECKHM J0Ka-
3aTe]IbCTBOM TFpYNNOBOH MPHPOABI TOH HJIH HHOH COBOKYMHOCTH 3Jie-
MEHTOB.

[IpumeHHTENbHO K Pa3BHTHIO H H3MEHEHHIO 33aKOH CHCTEMHO#H
CHMMeTpHH 060pavyHBaAETCS 3aKOHOM 3BOJIIOLHOHHOH H HE3BOJIIOLHOH-
HOH CHCTEMHOH CHMMETPHH, COIJIaCHO KOTOpOMYy «J/ai06asi cHcTeMa
Pa3BHTHA HJH H3IMEHEHHS CHMMETPHUYHA XOTAl 6bl B OJHOM KaKOM-JIH-
60 OTHOLUEHHHY.

Pa3uTHiO H H3MeHeHHIO mpucyllla ray6oKasi H BeCbMa pPa3HOCTO-
POHHAS CHMMETPHSA — CHMMETPHS 3BOJIIOLHOHHBIX H HE3BOJIIOLHOH-
HbIX CHCTEeMHbIX NpeoOpa3oBaHHii W aHTHNpeoOpa3oBaHH#H, BHYTPEH-
HHX H BHEWHHX (P aKTOPOB, BHI3bIBAIOILHX 3TH Npeo6pa3oBaHHuA; ABY-,
OAHO-, HOJIbCTOPOHHHX NEHCTBHH MeXAy 3THMH (PaKTOpPaMH, OTHOLle-

HHH KOHPEJATHBH3IMA H JHCPENATHBH3MA, PEaJH3YIOUIHXCHA B 3ITHX
NeUCTBHAX.

I'pynnot cummerpuu 380M104UOHHBIX, HEIBONIOYUOHHBIX CUCTEMHLLX
npeobpazosanuli u anrunpeobpasosanuli

Ha Ta6n. 7 npuBeneHa cxema Ksau aas rpynnbl CHCTEMHBIX
(He3BOIIOLIHOHHKIX H 3BOJIIOLLHOHHDBIX) npeoGpa3oBaHuil 8-ro nopsaka.
Buaxo, uto s3seMeHTh 310l rpynnbl (8 cHcTeMHbIX Npeobpa3oBaHHi)
Ha CXeMe pacnojaraioTcl B BepxHeii CTPOKe H B TOM XXe MNopsake
B KpadHeM JeBOM cToibue, a BHYyTPH Hee peasiu3yloTCl BCEBO3MOX-
Hble «[POH3BEAECHHA® 3IEMEHTOB COIJIACHO 3aKOHY KOMIIO3HUHH Z,
CHMBOJI KOTOPOTO NMpPHBENEH B JeBOH BepXHEH KJeTouke.

HenocpeactBeHHo no cxeMe MOXHO y6€AHTbCA B yAOBJETBOPEHHH
el0 Tpe6GoBaHHI:

— aKCHOMbl 3aMblKaHHA, TaK Kak anas Jaio6oii napn npeobpa3oBa-
HHH pe3yJbTaT HX COBMECTHOro «JAeHCTBHA» (KOMIIO3HLLIHH) CHOBa
ABASETCA OAHHM H3 8 H ToJabKO 8 npeo6pa3oBaHHii;

-— aKCHOMBI aCCOLHAaTHBHOCTH, TaK KaK AAA JoOblX Tpex npe-
o6pa3oBanuii (Hanpumep KaKu, KuO, T) (KaKuZKuO)ZT=
= KnKuZ (KuOZT) = KaO;

— aKCHOMH O HEeHTPaJbHOM 3JIeMeHTe, T.K. B rpynne cyuecrByer
TaKoe TOXAeCTBeHHoe (HefiTpanbHoe) npeo6pa3zosanHue T (uau Cr),
YTO €ro KOMNO3HUHA C JIOOLIM HeTOXAeCTBEHHbIM Nnpeo6pa3oBaHHeM
CHOBA AaeT 3TO CaMoe HeToXAecTBeHHoe npeo6pa3oBaHHe. Hanpumep,
TZKu=KuZT=Ku;

— aKCHOMBl 00 o6paTHBHIX 3/JeMeHTaXx, T.K. AJs Kaxaoro npeobpa-
30BaHHs B rpyine cyulecTsyer eMy o6paTHoe Takoe, YTO pe3y/ibTaToM
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HX KoMno3uuunu sBaserca T (uaum Ct) npeob6pasosanue. B Haiuem
cayuyae KaxXaoe npeobpasoBaHue o6paTHO caMoMy cebe.

Cneaya teopemam Jlarpauxa (1771 r.) u CuaoBa (1872 r.),
MOXXHO NMOKa3aTb, YTO JaHHas Crpynna CONEepXHT 7 NOArpynn 2-ro
nopsiaka, 6 noarpynn 4-ro nopsiika, oAHy NOArpynny l-ro u eile oaHy
8-ro nopsaaka (Bcero 15 noarpynn) [5].

CyuwectBoBaHune 7 noarpynn (roxe rpynn!) 2-ro nopsiaka, cocTos-
LIHX H3 OIHOro TOXAECTBEHHOro (CTACHreHeTH4eCKOoro) H OJHOro
HETOXNECTBEHHOro (HecTacHreHeTHYeCKoro) npeobpa3oBaHHi, roBo-
PHT O TOM, YTO O6YKBaJIbHO KaX1OMY BHAY CHCTEMHbIX (3BOJIOILLHOH-
HbiX U HE3BOJIIOLHOHHBIX) NMpeobpa3oBaHUi NPH onpeaeneHHbIX ycao-
BHSIX MPHCylla FapMOHHA, M3BeCTHas I[OJHOTA H 3aMKHYTOCTb Ha
cebs!

CooTBeTCTBeHHO 8 ciiyuasiM OCHOBHOTO 3aKOHA H OTBEUYAIOLWIHM HM
|-# noarpynnul l-ro u 7 noarpynn 2-ro nopsilka Mbl MOXeEM A4
HEXXHUBOH, XHBOH mNpupoabl M obliecTBa Ha3BaTb 8 Xxe cJiyuaes
HE3BOJIIOLLHOHHOrO (3BOJIIOLLHOHHOTO) CcoOXxpaHeHHs, HMMeHHo: 1) K,
Ku, O, Z;2) Ky, O, Z;3) Ka, O, Z; 4) Kn, Ku, Z;5) O, Z; 6) Ku, Z;
7) Ka, Z; 8) Z, rae wHaekcst — Ka, Ku, O, Z — o6o3Hauaior
HE3BOMOLHOHHOE (3BOHOLHOHHOE) COXpaHeHHe COOTBETCTBEHHO He3s-
BOJIIOLLHOHHOT'O (3BOJIOLIHOHHOr0) KOJHYECTBA, Ka4eCcTBa, OTHOLLEHHH,
3aKOHA KOMITO3HLHH NEPBHYHBIX 3/IEeMEHTOB (B npeaesax QHKCHPOBAH-
HOH HE3BOJIIOLLHOHHOH HWJH 3BOMIOLIHOHHOH R-cuctemnl!).

BoceMb BHIOB coxpaHeHHst (MHBApHaHTHOCTH) COCTOAT W3 4 map
nporuBonoyioxHoctei; 1) u 8), 2) n7), 3) u6), 4) u 5). [lencrsu-
TeJIbHO, HanpuMmep, B cjlyuyae 2) COXPaHAIOTC KadeCTBO, OTHOLUEHHS
H 3aKOH KOMIMO3HLUH TEePBHUHBIX 3/J€eMEHTOB, a KOJHUYECTBO MOCaes-
HHX HapyLlaeTcd,; B cayuae Xxe 7), Hao60poOT, COXPAHAIOTCA KOAHYECT-
BO H 3aKOH KOMMO3WLHUH MNEepPBHUHBIX 3/ME€MEHTOB, a KayecTBO H
OTHOILEHHA HX HapywaloTcsa. IJTO O3HAa4yaeT, 4YTO pasHoro poaa
CHCTEeMHbie npeo6pa3oBaHus, 3a HcKMmovenneM T(Crt) npeoGpasoBa-
HHS1, XapaKTePH3YIOTCA HeHapyuweHHeM OAHHMX U HapylLI€HHEeM APYruXx
3aKOHOB COXpaHeHHA. 3aMeuaTe/bHO TaKXe, 4To Npu npeobpa3oBa-
HHH OAHHX R-cucrem B aApyrue R-cucrembl (nmocpencTBoM H3MeHEHHH
NepBHUYHBIX 3JIEMEHTOB H/MJH OTHOLIEHHH €eJHHCTBA H/WJH 3aKOHOB
KOMMO3HLHH — BCEro BOChMbIO Xe cnoco6aMu, TakKxe MpeiacraBisie-
MbIMH rpynno# 8-ro nopsakal!) MOryT HapyllaThCH H 3aKOHbI KOMMO-
3HIHH, OJHAKO, COrJIaCHO ...3aKOHAaM XKe KOMMO3HLHH HEKOeH HaACHC-
TEMDI.

PaBeHcTBO KOMNoO3uuuK KaXaoro M3 8 cCHCTeMHbIX npeobpa3oBa-
HHAH C CaMHM CO0OH TOXIECTBEHHOMY (CTacHreHeTHYeCKoMYy) npeob-
pa3oBaHHIO CoAep>KaTeJibHO MOXHO HHTEPNPETHPOBATb KaK CJEACT-
BHE CAMOHEHTPAJIH3aLlMH H3-32 HANHYHA B KaXX1OM U3 HHX B CKPbITOM,
Kak Gbl BUPTYaJbHOM, BHAE CpPa3y N nap B3auMHONPOTHBOMOJIOXKHBIX
(+ n —) ¢dopm. Bbie Mbi y6eauancb, 4YTO KaXJ0e CHCTEMHOE
npeobpa3oBaHue, NeHCTBHTENbHO, MOXKeT ObiThb pa3iBOeHO Ha N nap
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Cxema Koanu rpynnel CHCTEMHEIX HESBOMOUMOKHBEIX (9BOIOIMOHHEIX )

Z T(CTt) Kn (Ke) K4 (Ken) O(H)
T(CT) T(CT) Kn(Ks) Ky (Ken) O(H)
Kn(Ke) Kn(Ks) T(Cr) Kn Ku Kn O

(Kp Ksn) (K H)
Ku(Ken) Ku(Ken) Kn Ku T(Ct) Ky O
(Kn Ken) (Ken H)
O(H) Oo(H) Kn O Ku O T(Ct)
(Ke U) (Ken U)
Kn Ku Kn Ky Ku(Ken) Kn(Ke) Kan Ku O
(Ke Ken) (Ke Ken) (Kp Ken H)
Kn O Kn O O(H) Kn Kua O Kn(Kg)
(Ke H) (Ke U) (Ke Kea U)
Ku O Ky O Kn Ku O O(H) Ku (Ksn)
(Ken U) (Ken U) (Ke Ken )
Ka Ku O Kn Ku O Ku O Kn O Kn Ku
(Ke Ken 1) (Ke Ken M) (Ken H) (Ke U) (Ke Ksn)

B3aHMHOMPOTHBONONOXHBIX PopM. UMeHHO TaKoe pa3aBoeHHe NMPHBO-
AHT K 27 CHCTEMHbIM aHTHNPeoOGpPa3OBaHUAM.

B pa6ore «CHMMETPHSI CHCTEMbl H CHCTEMa CHMMeETPHH» [B] Mul
HEOKHIAHHO OOHAPYXHJH, UTO CUMMETPUA — 3TO... PABEHCT80 (O
4 pa3HbIX BHAaX paBeHCTBA «rOBOPAT» H 4 aKCHMOMbBI TeOpHH rpynn!),
H BCAl HCTOPHSl pPAa3BHTHAl YUYEHHS] O CHMMETPHH — 3TO HCTOpHA
OTKPHITHH T€X WM HHbIX HeTPHBHaAbHbIX paBeHcTB. [loaToMy 06Cyx-
JaeMoe PaBEHCTBO MOXHO OLEHHTb H KaK yKa3aHHe Ha CYLLeCTBOBa-
HHEe CHMMETPHH aHTHNPeOoOpa3OBaHHIA.

M Takasi CHMMeTpHS N1€HCTBUTENbHO CYLIECTBYET, TaK KaK COBOKYM-
HOCTb H3 27 HE3BOIOLLHOHHBIX (3BOJIOLHOHHbIX) CHCTEMHbIX aHTHIIpe-
o6pa3oBaHHii TaKxe MoOXeT ObiTb NpeiacTaBjJeHa rpynnoid 27-ro
nopsiika, cxema Kanu kotopoit cocroana 6u U3 27 X27=729 knero-
yek C pe3yabTaTaMH KOMMNO3HUHH aHTHnpeoGpa3soBaHui. OnHako
BOBCe€ He 00si3aTe/bHO CTPOHTb CTO/Jb TFPOMO3AKYI0 CXE€MYy: MOXIHO
BOCMOJIb3OBATbCH H PENpe3eHTAaTHBHLIM ee (pparMeHTOM, KOTOPbIH Mbl
u npuBoauM (ta6a. 8). B 3toi rpynne 18 moarpynn: 13 moarpynn
3-ro nopaaka, 3 noarpynnsi 9-ro nopsaaka, | nmoarpynna l-ro u euie
ofHa noarpynmna 27-ro nopsiika.
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Taobnuua 7
npeo6pasosanuft 8-ro nopanka

Kn Ku Kin O Ky O Kn Ka O
(Ks Kgn) (Ks U) (Ken U) (Ke Ken H)
Kn Ku Kn O Ky O Kn Ku O
(Ke Ken) (Ke U) (Ken HU) (Ke Ken U)
Ku(Ken) O(H) Kn Ku O Ky O
(Ke Ken H) (Ken U)

Kn(Ks) Kn Kg O O(H) Kn O

(Ke Kean H) (Ks H)
Kn Ku O Kn(Ks ) Ku(Ken) Kn Ku
(K Ken U) (Ke Ken)
T(CT) Ky O Kn O O(H)

(Kea H) (Ke H)
Ku O T(Cr) - Kn Ku Ky (Kpn)
(Ken U) (Ks Kgin)
Xn O Kn Ku T(CTt) Kn(Ks)
(Ke H) (Ke Ken)
O(H) Ku(Ksn) Kn(Kge) T(CT)

CywectBoBanue 13 noarpynn 3-ro nopsiaka roBOPHT O TOM, 4TO
napsl B3aWMHONPOTHBONOJOXHBLIX (POPM KaXAOT0 H3 8 CUCTEMHBIX
npeobpa3oBaHui B COUETAHUM C TOX/IAECTBEHHBIM (CTacHreHeTH4Yec-
KHM) npeoGpa3oBaHHeM OTHOCHTE/NbHO 3aKOHA KOMMO3HLHH TPyNmbl
F o6pa3yioT BnonHe rapMOHHUHYIO TPOULY, B YeM MOXKHO yOeauTbCs
U MO MpuBedeHHOMY ¢parMeHTy, NpPEeACTABJAWIIEMY OAHY H3 13
NOoArpynn 3-ro nopsiaka. ITo TakxKe NOATBEPXKAaeT CAeNaHHbIH paHee
BbIBOA O CHMMETPHUHOCTH (NPH onpeAeseHHbiX YCJNOBUSX) KaxXAO0ro
CHCTEMHOr 0 nNpeo6pa3oBaHus, HO yXKe ¢ YUeTOM H Nap B3aHMHONPOTH-
BOMOJOXHBIX (POPM nocaeaHero.

HUcnonb3yss rpynnoBoil 3aKoH «yMHOXeHHsi» Z Taba. 7, MOXHO
MOCTPOHTb TPYNNbl CHCTEMHBIX (3BOJIIOLHOHHBIX H HE3BOJIOLUOHHbIX)
npeobpasoBaHuid Takxe 16-ro nopsiaka AJAA JeTajlH3UPOBaHHOI
R-cucrembl pas3ButHst (M3MeHeHust), H 64-ro nopsiaka anisa R-anbHbix
npeo6pa3oBaHuii. AHANOrHUHO MOXHO 06061 HTL (HCNIOBL3YS FPYNo-
BOH 3aKOH «yMHOXeHus» F Taba. 8) u rpynny cucTreMHblX aHTHNPeo6-
pa3zoBaHuil 27-ro nopsinka Ao rpynn 81-ro nopsigka ajas AeTalJH3NPO-
BaHHOH R-cucrembl pa3sButusi, U 729-ro nopsaka aas R-anbHbix
aHTunpeoOpa3oBaHUH.

Flporpecc u perpecc ¢ ux + —, HeHTpaJIbHbIM OTHOLUEHHEM
K BOCXOAfILE HMJAH HHUCXOAsIlie pa3BUBAIOILHMCH (HUKCHPOBAHHLIM
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Ta6numa 8
®parMeHT cxeMpl Kamu rpynibl HesBOMIOUMOHHBIX
(oBOMIOUMOHHBIX ) CUCTEMHBIX AHTUIPEO6pa3OBAHMIA
27=ro mopgaagka

B T(Cr) K (+KB) “Kn(-Ks)
T(Ct) T(CT) +Kn(+Ks) —Kn(-;(B)
+Kn(+KB) +Kn(+Ks) ~Kn(-Kn) T(CT)
~-Kn(~KB) ~Kn(-Ks) T(CT) +Kn(+Ks)

Tao6bnuuwa
Cxemrel Komu rpynn nporpeccusneix (Ilp) u perpeccueHbIX
(Pr) usmenenuit 3-ro nmopsaaka

F [p(Pr) +[Tp(+Pr) ~IIp(-Pr)
Ip(Pr) Mp(Pr) +[1p(+Pr) ~[p(~Pr)
+[1p(+Pr) +[Ip(+Pr) ~[Ip(~-Pr) [p(Pr)
~[p(-Pr) ~ITp(-Pr) [Mp(Pr) +[TIp(+Pr)

Taonumuna 10
Cxempbt Koanu rpynn cuMMeTpuM HCTOYHHKOB pPA3BHUTHUS
(uamenenus) 3-ro nopgnka

F ® (o ) +  (+D )I-cb (-
BHT  BHII . BHT BHII BHT'  BHII)

® (b ) ¢ (o ) -l-CDHT(-I-CD ) -b o (= )

BHT  BHIl BHT BHII B BHIII BHT  BHIl
b (+d ) b (+d b (- ® ()
BHT  BHII BHT  BHIl) BHT  BHII) BHT BHII
b (= ) b (~P ) D (d ) +D  (+P )
BHT  BHIUI BHT  BHII BHT = BHII BHT BHIU
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Taonunga 11

Ipynna peiicreuit 9-ro nopapka

Fll ==]>> | << |=<|=>|<>|>< | < =] >=
== ==] > |l =<|=> <> >< | <=|[>=
>>[>> ] << [==[>=]> =< <= =>|<>
<<ll<c<cl==|>2>|<>|<=|[>= [=>|><|=
=Ll =< >= | <> => |== <= | >> | <L | ><
S =S s l<s = [ =< << [>=<>T>
<O <> =< >= <= | << ><l==1 2> ]=>
s<ll >s<l <= | => >>| >=|==|<>|=<|<L
=l <T | T << <> >> T <[>T 77
>=ll>= | <> =<|>< | >> | =>|<<]|== |<=

MPpH3HakKaM OO BLEKTOB-CHCTEM TaKXxe MOI'yT 6bITb npeacras/ieHbl 110

cxeme Tabsa. 8 B Buae ocobbix rpynn 3-ro nopaska (taba. 9).

Fpynnet cummerpuu 8HYTPeHHUX U BHEWIHUX UCTOUHUKOB PA38BUTUA
(u3menenus)

Boilie Mbl y>Ke OTMedaJ/H, YTO BHyTPeHHHE (HOCHTeNeH Pa3BUTHS)
H BHeWHUe (cpeanl) ¢pakTopbl H3AMEHEHHS H Pa3BHTHS MO OTHOLUEHHIO
APYT K APYTY MOTYT BBLICTYNaTbh TPOSIKO: NMOJOXHTENAbHO, OTPHLATE/Nb-
HO, HEATPaJbHO. 3TO OGCTOATENLCTBO NMO3BOASIET TOBOPHTL 0 4+ D, ,

—®_ , & (sHyTpeHHUX) H +D ., — P, P (BHEUIHHX)
dbakropax. Takne HCTOUHHKH pa3BUTUA (H3MEHEHHS) TaKikKe MOTyT
6biTb NpeacTaBileHnl Mo cxeme Taba. 8 B BuAe Tpyni CHMMETPHH
TpeTbero nopsiaka ta6a. 10.

+®, — &, O BHyTpeHHHe M BHeliHHe (HAKTOPbl H3MeHEHHA
W pa3BUTHA MOryT BuidbiBaTh + M, — WU, U BHyTpeHHune (B HocuTeasIX
pPa3BHTHA M H3MeHEHHs]) W BHeulHHe (B cpeae) HE3BOJIOLHOHHbLIE
H 3BOJIIOLHOHHbIE H3MEHEHHS, HMEHHO: -+ HJIH — KBaHTHreHeTHYecC-
KHe (KOJMYecTBeHHbie), + HAM — KBajJHreHeTHYeckHe (KadecTBeH-
Hble), -+ HWJAH — H30reHeTHUeCKHe (OTHOCHTEJbHHIE), ..., HAKOHEL,
CTacHreHeTHYeCKHe (ToXaecTBeHHble) npeobpa3oBaHus. Takue npe-
obpa3oBaHHs, KaK Mbl BHJI€IH BhIllie, TaKXe MOryT ObITb NpeacTaBJe-
Hbl KaK B BHAe pasiuuHbiXx R-cucteMm, Tak W B BHAE OTBeYalOLHX
AaHHbIM R-cuctemam cxem K3au rpynn cHCTEMHbIX 3BOJIOLHOHHBIX
H He3BOJIIOLHOHHLIX Npeo6pa3oBaHuil U aHTHNPeoOpa3OBaHHHM.
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Taébnuna 12
KayecTpennaa cucrema paaumMooTHomenult A um B
no pedicremio (oTHOWEHMIO) ApyT XK APYry B3aKMHO

pasnmiHble-auCpels THBHbBIe OAUHAKOBLIE =
KOHpeJIITHBHBIE

NMPOTHBONOJIOXKHEIE HEe NPOTHBOMONOXHBIE
(koHTpanucpend- (HoHX OHTpaauCpensg—

THBHEIE ) THBHBIE )
+A -B, -A +B +AB, -AB, A+B, A-B +A+B, -A-B, AB
AHTHOROBI 'eTepounsr HNzounapl

lpynnul cummerpum 2-, 1-, O-peficTeuii (ABY-, OAHO-, HOALCTOPOH-
HHX), peajH3yIOLLHXCA MeX1y BHYTPEHHHMH H BHeWHHMH (aKropa-
MH H3MeHeHHA H pa3BuTuA. B paGorax [5, 6, 14] b BnepBhe
npeacraBuan 2-, 1-, 0-npericteua B Buae 2-, |-, 0-neHCTBHH-CHCTEM,
nocTpouwin R-cucteMy u3 9 peiictBuét (taba. 1), nATb H3 KOTOPBIX
OoKa3aJIHCb HOBHMH; NpeAcTaBuJIH cxeMy Kanu rpynnsl AeHCTBHH 9-TO

nopsiaika C HCMoJb30BaHHeM 3akoHa F B KauecTBe rpynnoBoro 3akoHa
(taba. 11).

T'pynnol 83aumoOTHOWEHUL BHYTPEHHUX U BHEWHUX GAKTOPOS

Taxne B3auMooTHOLIEHHS peanu3yloTcs B npouecce 2-, 1-, 0-aeificr-
BHH H He MoOryT ObiTb CBeleHbl K mociegHHM (CpaBHH, HamnpHMep,
B3aHMO/IEHCTBHE ABYX roCyAapCTB H OTHOUWIEHHS MOJHTHYECKOro COT-
PYAHHUECTBA HJH HeHTpasin3Ma HAH aHTAaroOHH3Ma, KOTOpbie MeXay
HMMH YCTAHaBJHBAIOTCA NOCPEACTBOM B3aHMOJeHCTBHA Xe). B Tex
XKe nMyOAHKAUHUAX Mbl YCTAHOBMJIH, uTO 9 AeHCTBHil peanH3yioT 9 Xe
KJ1acCOB B3aHMOOTHOWEHHH (cM. Taba. 12): 3 oaHHAKOBLIX (KoHpe-
aartusHolx Biga +A+B, —A—B, AB; ux npumepb — siBNeHHUS
CHHEepru3Ma H HeHTpa/NH3Ma B JAeHCTBHAX (AKTOPOB CpeAbl, CKaXKeM,
Ha OpraHu3M, MHHEpaJ HJH XHMHYECKYIO peakKuHio); 6 pa3JHUHHX (2
KOnTpaducpeaarusnoix Buga +A—B, — A+ B; ux npHMepH — He-
KOTOpble C1yYyaH B3aHMOOTHoOWeHHN «oTuoB (A) u aereéi (B)»; naioc
4 HoukonTpaducpeaarusnoix Buga + AB, —AB, A4+ B, A—B; ux
NpUMepbl — OAHOCTOPOHHHE NEHCTBUA NPU AeTepMHUHALHK TMpolLen-
WHM HacTosllero, HacToAwHM 6yayilero, Ho He Hao6opor). [lanee
Mbl YCTAHOBHJIH, YTO CHCTeMa H3 O B3aHMOOTHOLUEHHH TaK>Xe MOoXeT
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Tao6énuna 13
I'pynna pzauMooTHOWEHHN 9=ro nopganka

|y AB ~A-B | +A+B | A+B A-B | +A-B |-A+B I+AB -AB

AB AB -A-B +A+B A+B A-B +A-B -A+B +AB -AB

-A-B -A-B +A+B AB -AB ~-A+E A+B +AB A-B +A-B
+A+B +A+B AB -A-B +A-B +AB -AB A-B -A+B A+B
A+B A+B ~AB +A-B A-B AB +AB -A-B +A+B -A+4B
A-B A-B ~-A+B +AB AB A+B +A+B -~AB +A-B ~A-B
+A-B  +A.B A+B -AB +AB +A+B -A+B AB ~A-B A-B
-A+B -A+B +AB A-B ~A-B ~AB AB +A-B A+B +A+B
+AB +AB A-B -A+B +A+B +A-B -A-B A+B -AB AB

-AB ~-AB +A-B A+B -A+B -~-A-B A-B +A+B AB +AB

6LiTh NpeAcTaBJeHa B BuAe cxeMbl Kaau rpynnsi B3aHMOOTHOLWIEHH
9-ro nopsinka ¢ Hcnoab3oBaHHeM 3aKoHa F B kauyecTBe rpynnoBoro
3aKkoHa (Taba. 13).

OcHoBHLIE MTOrH 3TOr0 paspena — 3T0 H 00oO6illeHHe AaHHbIX
O Pa3/HUHLIX BHAAX CHMMETPHH TMNOCPEACTBOM KaTeropuHdH «¢opMbi
CHMMETPHH MarepHH», M ¢GOpPMYJHPOBKA HOBOTO AJfl YYeHHS O
Pa3BHTHH H H3MEHEHHH 3aKOHAa 3BOJIIOLHOHHOH H HE3BOJIIOItHOHHO#M
CHCTEMHOH CHMMETPDHH, H MaTeMaTH4YecKoe, TeOPeTHKO-Tpynnosoe,
NOKa3aTebCTBO AEHCTBHAI 3TOro 3aKoHa Ha NMpHMepe CHMMETPHH He
TONILKO HOCHTENeH pa3BUTHA (H3MEHEHHS1), HO, YTO OCOGEHHO BaXHO
H HOBO, CAMHX 3BOJIIOLIHOHHbIX H HE3BOIIOULHOHHbIX CHCTEMHbIX Mpeol-
pa3oBaHHH M aHTHNpeoO6pa3oBaHW#H, BHENIHHX H BHYTPEHHHX ¢aKTo-
poB (HCTOUHHKOB) Pa3BHTHA H H3MEHEHHA; ABY-, OAHO-, HOJLCTOPOH-
HHX AE€ACTBHH MeXIY 3THMH (aKTOpPaMH; OTHOLUEHHH KOH- H AHCpeNs-
THBH3Ma, peaJiu3yIOlIHXCA MOCPEeACTBOM 3THX NeHCTBHH.

AcHMMeETPpHA Da3BHTHA H U3MEHEHHS. 3aKOH 3BOJIIOLHOHHOM
H HEeIBOMIOUHOHHOH CHCTEMHOH ACHMMETPHH

Acummerpuna — Heob6XxoAnMoe AONOJTHEHHe H NPOTHBOMOIOXHOCTD
CUMMETPUH. ACHMMETpHSI — 3TO CBOHCTBO cHCTeMbl «C» He coBmna-
aaTtbh no npu3HakaM «[I» nocne usmenenni «HMU». MHaue, acummer-
pUAl — 3TO TaKOH OOBEKT-CHCTeMa, B KaueCTBe «NEePBHUYHLIX» 3/eMeH-
TOB KOTOpPOro BbicTynaloT npu3Haku «[I», B KauecTBe OTHOWIEHH
€/JHHCTBA — OTHOILU€HHA TNPHHAANEXHOCTH npu3HakoB «II» cucreme
«C», a B KauyecTBe 3aKOHa KOMINO3HUHH — Tpe6oBaHHe MpHHaAANENK-
HOCTH 3THX MPH3HAKOB CHCTEMeE JIHllb A0 H3MEHEeHHH «H».

B crarbe [5] Mbi HeOXHAAHHO YCTAHOBHJIH, YTO QCUMMETPUS —
3TO ... HepPaBeHCT80 W BCA HCTOPHSI OTKPLITHH HapPYLIEHHA Tex HJH
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Cxema rpyunmnouga BOCBMH CHCTEMHBIX HE3BOJIIOIMOHHBIX

L T(Cr) Kn(Ke) Kua(Ksn) O(H)
T(CT) T(CT) Kn(Ks) Ku(Ken) O(H)
Kn(Ks) Kn(Ks) Kn(Ks) Ki Ku Kn O

(Ke Ksn) (Ke H)

Ku (Ksa) Ku(Ksn) Kn Ku Ku(Ken) Ky O

(Ke Ken) (Ken U)
o) O(HA) Kn O Ku O O(H)

(Ke H) (Ken W)
Kn Ku Kn Ky Kn Ky Kn Ku Kin Ku O
(Ks Ksna) (Ke Ksn) (K Ken) (Ke Ken) (Kp Ken H)
Kn O Kn O Kn O Kn Ku O Kn O
(Kp U) (Ks U) (Ks H) (Ke Kea U) (Ke U)
Ky O Ku O Kn Ku O Ky O Ku O
(Kean H) (Ken H) (Ke Kpn 1) (Kea U) (Ken H)
Kn Ku O Kn Ku O Kn Ku O Kn Ku O Kn Ku O
(Ke Kea U) (Ke Ken U) (Ks Ken U) (KeKea ) (Ks Ken U)

MHBIX CHMMETPHH — 3TO HCTOPHSl OTKPBHITHH TeX HJIH HHbIX HETPHBH-
aJbHbIX HEPaBEHCTB OTHOCHTEJIbHO Te€X HJIH HHbIX NPeobpa30oBaHHH.

HecoBnaneHue (H3MEHYHBOCTb) B CJydae aCHMMETPDHH He MeHee
06'bEKTHBHO, COLEPXKAaTeNbHO H 3HAUHMO, YeM COBMajleHHe (coxpaHe-
HHe) B cayuae cuMMmerpun. Ho 310 03Hauaer, uTo CHCTEMHOE YueHHE
O Pa3sBHTHM He NOMKHO CTPOMTbCA BO H30exaHHe Cepbe3HEeHUIMX
HCKaXXeHHH HCTHHB 6€3 JO/KHOrO BHHMaHHA K OAHOH M3 (yHIAaMeH-
TaJbHEHIIHX CTOPOH BCAKOro OBITHS — aCHMMeTpHH, HOO CoOrJjiacHo
3AKOHY CUCTEMHOU acummeTpuu «nobasi cHCTeMa aCHMMETPHUYHA XOTA
6bl B OAHOM KaKOM-NH60 OTHOLLIEHHH».

JTO O3HayaeT, OAHAKO, YTO H 3aKOHY CHCTEMHOH aCHMMETPHH
NMOAYHHSAIOTCA BCe (POPMBbI ABHXKEHHSI M CYLLEeCTBOBAaHHS, H3MEHEHHUSA
H HE3BOJIIOLLHOHHOI'O COXPaHeHHA, pPa3BUTHA H 3BOJIIOLIHOHHOro coxpa-
HEHHA, NEHCTBHUA H OTHOLUEHHS MATEPHH, CJIOBOM, BCSl pPeaJbHOCTb —
H MaTepHa/JbHas, H HaeajbHas. EcrecTBeHHO, 3TO NPHMBOIAHT K CaMbiM
pa3/iHYHbIM ACHMMETPHUSIM — PH3HUYECKHM, XHMHUYECKHM, Ieo/Ioro-Mu-
HepaJornueckuM, 6HONOrHYECKHM, COLlMAJIbHBIM, NPOCTPAHCTBEHHBIM,
BpeMeHHbIM H T.A. M (Kak u B cayuae ¢ cHMMeTpHe#t) 3TO oGcTosATEb-
CTBO [aeT OCHOBaHHe IJs1 BBeleHHSl B Hay4HblH OOHXOH HOBOW
0o011eCHCTEMHOH H (PHAOCOPCKOH KaTeropHH —<«dopmobl acummerpuu
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(sBOMOLMOHKEIX ) NpeobpasoBaHuit

Tabé6bnuua 14

Kn Kua [ Kn O "~ Ku O Ki Kua O
(K Ken) (Ke H) (Kean ) (Ke Ken H)

Kn Ky Kn O Ky O Kn Ku O
(Ke Ken) (Ke M) (Kpn Y) (Ke Ken U)
Kn Ku Kn O Kn Ku O Kia Kg O
(Ks Ksn) (Ksn H) (Kp Ken U) (K Ken H)
Kn Ku Kn Ku O Ky O Kn Ku O
(Ke Ken) (Ke Kea H) (Ken H) (Ke Ken H)
Ka Ku O Ka O Ku O Kn Ku O
(Ke Kea W) (Ke H) (Ken Y) (K Ken H)
Ka Ku Kan Ku O Kn Ku O Kn Kua O
(Ke Ksa) (Ke Ken H) (Ke Ken H) (Ke Ksn H)
Kn Ku O Kn O Kn Ku O Kn Ku O
(Ke Kean HN) (Ke U) (Ke Ksa U) (Ke Kpin H)
Kn 'Ku O Ka Ku O Ky O Kn Ku O
(Ke Kea U) (K Ken H) (Ken U) (Ke Ken H)
Kn Ku O Kia Ku O Kn Ku O Kn Ku O
(Ke Ken H) (Ke Ken H) (Ke Ken H) (Ke Ken H)

marepuu», CBSI3bBass C 3TOH KaTeropHed acHMMerTpHiO ¢opMm He
TOJIbKO MaTepHH, HO H BCex ee aTpH6YyTOB H CBOHCTB.

[IpHMeHHTENbHO K pa3BHTHIO H H3MEHEHHI0O 3aKOH CHCTEMHO#H
aCHMMeTpHH 060pauHBaeTCsl 3aKOHOM 3BOJIIOLLHOHHON H HE3BOJIOLHOH -
HOH CHCTEMHOH ACHMMETPHH, COIJ1aCHO KOTOPOMY «Jio6asi CHCTeMa
pPa3BHTHS WIH H3MEeHEeHHA aCHMMEeTPHYHA XOTs Obl B OAJHOM KaKOM-JIH-
60 OTHOLUEHHH>.

Pa3sBuruio npucyuia oueHb ray6okass H MHOroo6pa3Hasi aCHMMeT-
pHAl: HepaseHCT80 APYr APYry HOCHTENEeH Pa3BHTHA, NPOLUEALIHX HX
¢a3 HACTOSALLHM, HaCTOSILLKHX OyAYylLUIHM, CHCTEMHbIX npeoOpa3oBaHHi
H aHTHNpeoOpa3soBaHHH, BHYTPEHHHX H BHELUHHX HCTOYHHKOB pa3BH-
Tusi, 2-, |-, O-aeficTBHit H B3aWMOOTHolIeHH#H ¢axTopoB. Cpern Bcex
3THX aCHMMETPHH, noxanyi, Hanbosee PyHAaMEeHTAJTbHO HepaBeHCT-
BO Mnpolue/liero pa3BHTHA HACTOSALIEMY Pa3BHTHIO, a HACTOslLEro
pa3BuTHA OyayuieMy pa3BHTHs, Bbipa)kaoliee, MOXeT OHITb, CaMoe
rJ1aBHOe, CaMOe HHTHMHOE Npouecca 3BOJNIOLHH — €r0 BeKTOPH30BaH-
Hbiil, HeoOpaTHMbIA XapakTep.

AcHMMeTpHSI Pa3BHTHA TaKXe MoXeT ObiTb BbipaXeHa Nnocpeacr-
BOM o0co60f anre6paHuecKkoii CTPYKTYpbl — 2pynnouda. I'pynnoua
MOXHO MPEeACTaBHTh NMOCPEACTBOM OCOG0H CXeMhbl, OUEHb MOXOXKeH Ha
cxeMy Kaau, HO TeM He MeHee Hapywawolledi TpeGOBaHHSA TeX HJH
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HHBIX aKCHOM TeopuH rpynn. B Hactosiuiee BpeMs HaMH NMOCTPOEHbH
CX€Mbl FPYNMNOHAOB AJA 3BOIOUHOHHBIX H HE3BOJIOLHOHHBIX CHCTEM-
HbIX peobpa3oBaui U aHTHNpeoGpa3oBaHUi, BHYTPEHHHX H BHell-
HHUX HCTOYHHKOB pPa3BuTHusi, 2-, |-, 0-meicTBHH ¥ B3aHMOOTHOLUEHHH
¢akropoB. B taba. 14 npuBeaeHa cxema rpynnouaa 8-CHCTEMHBIX
npeob6pa3oBaHHi, a B Taba. 15— abcrpakTHas, o6o0lleHHast cxeMa
BCEX OCTaJIbHbIX KOMIIOHEHTOB Pa3BHTHA — HCTOYHHKOB, INE€HCTBHH,
B3aHMOOTHOLLEHHH.

3nrecs A, +A, —A — 310 W60 T, +KB(+Kan), —KB(—Ku),
an6o T, + KBa(+ Ku), — KBa(—Ku),... cucteMHble aHTHIpeobpa3o-
BaHHsa; aub6o Ilp, +Ilp, —IIp nporpeccwel, 160 Pr, +Pr, —Pr
perpeccol, Au6o ©, + P, — O BHyTpPeHHHe HJIH BHeliHHe (PAKTOPbI,
an6o U, 4+ HU, — U BHyTpeHHHe WK BHeELIHHEe H3MEHEHHS, Bbi3hBae-
Mble 3THMH ¢akTopamu; au6o I, + 1, — [ ne#ctsus, au6o O, + O,
— O otHoweHHs; E — 3aKoH KoMno3uiuu 060611eHHOro rpynnouaa.

JlaHHbii TPyNMNoHJ BO MHOrOM TMOCTPOEH KaK rpynmna: B HeM
HMEIOTCH HeHTpaJibHblii KOMIOHEHT A, nmapa B3aHMHOINPOTHBONOJOX-
HbIX 3JeMEeHTOB + A, — A, KOMNO3HILHA KOTOpPbIX MOPOXKIaeT HeHT-
pajbHbli 3JeMEeHT A; npHUBeleHHAsi COBOKYMHOCTb H3 TPeX 3JeMeHTOB
3aMkHyTa Ha ceb6s. OnHako npeAcTaBJeHHbil Taba. 15 rpynnoun Bce
)Ke He rpynmna, T. K. 3akoH E — He accounaruBeH. B camom
aene, HalpuMmep, + AE(+AE—A)=+AEA=+A, HO
(+AE4+A)E—A=+AE—A=A. Kpome Toro, ecu no rpymnioso-
My 3aKoHy F4+AF+A=—A, —AF— A=+ A, 10 no rpynnoHaHo-
My 3akoHy E4+AE+A=+A, —AE— A= —A. Takum obpa3som,
AEHCTBHUTENILHO CYLUECTBYeT TaKoe OTHolueHHe E, no KoTopoMy naH-
Hble TPOHKH CHCTEMHBIX KOMIIOHEHTOB HECHMMETPHUHBI, a Jyuile
CKa3aTb, JHCCHMMETPHYHB (TakK Kak Tpe6oBaHHA Tpex H3 ueTbipex
aKCHOM Tpynn NpHBEAEHHbIM FPYNNOKHIOM BCe K€ BhITOJHAIOTCA) .

HanGonee BaXXHbie H HOBbE AJsi HAYKH Pe3yJbTarhl 3TOro paspe-
Ja — 3TO, BO-NepBbiX, 0006LleHHe [OaHHbIX O pa3jHYHbIX BHOAX
aCHMMeTPHH NOCPEACTBOM KaTeropHu «(popMbl aCHMMETPHH MaTePHH»,
BO-BTOPBHIX, (POPMY/THPOBKA 3aKOHA 3BOJIIOUMOHHOH H HE3IBOJIOLHOH-
HOH CHCTeMHOH acCHMMETPHH; B-TPe€TbHX, 3KCIJIHLHPoBaHue (JaHOO
B BHJe HepaBeHCTB, JUOO B BHIAE IPYNNOHAOB) aCHMMETPUH HOCHTe-
Jied pa3BHTHA, UENH «Mpollealiee — HacTosiulee — Oyayiiee», a Tak-
XK€ 3BOJIIOLLHOHHBIX H HE3BOJIIOLHOHHBIX CHCTEMHBLIX NMpeobpa3oBaHHH
H aHTUNpeo6pa3oBaAHHH, BHYTPEHHHX H BHEILLHHX HCTOYHHUKOB pa3BH-
THS U U3MeHeHust, 2-, 1-, O-meiicTBUIl MeXAy 3THMH HCTOYHHKaMH,
B3aHMOOTHOLIEHHH (PaKTOPOB, peasH3yIOUIHXCA MOCPEACTBOM 3THX
JEeHCTBUH; HaAKOHel, BCE€Hd COBOKYMHOCTH KOMMNOHEHTOB pPa3BHTHA
H WU3MEHEHUSt — M3-3a WX HepaBeHCTBa APYr APYry B CaMbiX pa3JiHu-
HblX COYETaHHAX.

1o cux nop B CBSI3H «CHMMETPHA, aCHMMETPHSE — pa3BUTHe (U3Me-
HEeHWe)» Mbl HCCAeLOBaJdH JHIUib OAHY CTOPOHY —«CHMMETPHIO H
aCHMMeTPHIO pa3BHTHs (H3MeHeHHs)». OaHaKo B 3TOH CBSA3H €CTb
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M Apyrasi CTOPOHa «pa3BuTHe (H3MeHeHHe) CHMMETPHH H aCHMMeT-
pHH», HCCJeOBaHHe KOTOPOH HaM MOMOXET MOJNYYHTb CYyU1eCTBEHHO
HOBYIO, AOMOJIHHTE/NbHYIO HH(GOPMALHIO, B TOM 4YHCJ€e 00 OTHOILEHHH
«CHMMeTpHSA — acuMMeTpusi». [lpHueM Bce 3TO MOXHO cAenaTh C
ABYX TOYEK 3PEHHSl — OHTOJIOTHUYECKOH H THOCeOJOrH4eCKOoM.

Pa3BuTHE CHMMETPHH H ACHMMETDHH
(OHTONOrHYECKHH acreKT)

K coxanaenuio, rao6anbHasi KapTHHAa pPa3BHTHSE CHMMETPHH H
aCHMMETPHH, OT 3JIeMEHTapPHBIX YacTHU A0 KOCMHYECKHX OODBEKTOB
H yYeJoBeuecKoro obilecTBa, elle HHKeM He HapHCOBaHa. 3HaHHA
O HHX H3 pa3jHyHbIX oOnacTed HayKH, HCKYCCTBA, TeXHHKH, NP aKTHKH
(akTHUeCKH He 0600LleHb, H Mbl BjaajaeeM NoKa (pparMeHTapHbIMH
CBeJleHHAAMH, B YAaCTHOCTH O Pa3BHTHH CHMMETPHH H AaCHMMETPHH
B JKHBOH npupope. TeM He MeHee H TaKHe 3HAHHA 3HAUYHMHI.

O606u1uB 60ablLOH IMNHPHUECKHH MaTepHaJ O OHOJNOTHYECKOH
CHMMETPHH H ACHUMMETPHH C TOYKH 3peHHSI KJNaCCHUYECKOH TeOpHH
cTpykTypHOH cummeTpHH [eccensn-Tamonnna, Penopona-lllendauca,
Mbl YCTAHOBHJH cJaeaywooulee [3].

Ha moaexkyasipHom yposne, npH nepexofe OT HeXHBOH K XXHBOH
npupole, HabJlogaercs pe3Kasi AHWCCHMMMeTpH3aluusi: 1) BeaHuyHHa
(mopsimok rpynmn), 2). UHCAO

BO3MOXHHX BHIAOB CHMMETPHH Tabnuuna 15
CHIBHO yMeHbllaeTcH; 3) Ha- O6obueHnnag cxema
6s108a€eTCs Y€TKO NPOoABASIOLLe- IpYNNoONAa PasiM4HbIX

€CH €AHHCTBO aCHMMETPHUYECKO-

KOMITOHEHTOB pPa3BH THd
ro H CHMMETPHUYECKOro 11.1aHOB

(nameneHuda )
CTPOEHHA B OCHOBHBIX «MOJIEKY-
J1aX XKH3HH», TIpeBpalleHHs1 TH-
] E A +A -A
na «CHMMETPH3aUUA+ZAHCCHM
MeTpu3auua». B 6enkax ecrect-
BEHHOTO TMPOACXOXKAEHHA 3TO A A +A ~A
NPOSIBJAETCSI, Hanpumep, B
P purer. B 4a *A A A
ACHMMETPHYHOCTH H HeperyJasp
HOCTH HX MEPBHYHOro CTPOEHHA A ~A A “A
(H3-3a YHHKaJbHOH JIHHEHAHOH

NocjJe0BaTe/JIbHOCTH  pa3JiHu-

Hbix L ¥ pexxe D aMHHOKHCAIOT), B CHMMETPHUYHOCTH H PEryJsipHOCTH
MX BTOPHYHOrO CTPOEHHSl (4acTO H3-3a BHHTOBOro 3aKpydyHBaHHA
BCEeH HAH YaCTH MOJIHNENTHAHOH LeNnH), B pe3Kod aCHMMETPHUHOCTH
H HEPEeryJsipHOCTH MX TPETHUYHOrO CTPOeHHst (H3-3a CJAOMKEHHS MOJH-
NenTHAHOH LeNnH — MOOAHHOUKE HAH B COEAHHEHHHW C APYTHMH ULens-
MH B MNPHYYAJHBO H3BHTbhie TPeXMepHbie CTPYKTYphl, KOTOpHE MHI
3HaeM KakK GeJIKOBbie MOJIeKYJ/Ibl), B CTO/Nb K€ Pe3KOH CHMMETPHUHOC-
TH H PeryjsipHOCTH HX YEeTBEePTHUHOro CTpoeHkst (H3-3a YKJAaldKH
HACHTHUYHHIX GeJKOBbIX MONEKYJ] B KPHCTAJJIHUECKHE H B KBa3HKpPHC-
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TaJJHYECKHe CTPYKTYPbl). AHANIOTHUHO OOCTOHT AeJ0 H C HYKJIEHHO-
BbIMH KHcCJAOTaMH. B yacTHOCTH, mepBHYHAf CTPYKTypa <«MOJIEKYJIbl
xu3un» (IHK)— acumMMmerpuyHa u HeperyJisipHa H3-33 YHHKaJIbHOH
noc/aea0BaTeNbHOCTH HYK/JIE€OTHAOB, B TO BpeMs KaK ee BTOpPH4Has
CTPYKTypa $IBHO CHMMeTPHUYHA H peryJsipHa H3-3a BHHTOBOH 3aKpy-
YeHHOCTH [ABYX ee uenem.

Ha naamoaexkyaspruom, nain mopdonornueckom yposue l) ssoJio-
LLUS1 CHMMETPHH OPFraHH3MOB He NPSAMOJIHHEHHA, NPeACTAaBJeHa BeTBS-
ILHMHCA PALaMH CHMMETPHH; 2) NoAYac NPpeHMYLLeCTBEHHas MO POJH
AHCCHMMETPH3ALHA CMEHSeTCH Ha OTAEJNbHbIX 3Talax CHMMETPH3aLH-
ed H Hao6opoT; 3) H3MEeHeHHe CHMMETPHH MO OTAeJbHbIM BeTBSIM
¢«JpeBa XH3HU» HMEET CBOH OCOOEHHOCTH; 4) Ha HH3LWIHX CTYMNEHSX
OpraHHU3Mbl NPeACTABAEHbB MHOXECTBOM BHA0B CHMMeTpHH. [Tpu 3Tom
HX YHCJAO MHoro Gojbuie 32— yucja BHAOB TOYEUYHOH CHMMETPHH
KpucTaanos. OaHako K BepUIHHAM 3BOJIIOLHOHHOFO «ApeBa» YHCJO
BHAOB CHMMETPDHH pe3KO YMeHbluaeTCsi, BO3HHUKAIOT MHOFoOKpaTHO
aCHMMETPH3HpoBaHHblEe (OPMbI; ) KaK H Ha ypPOBHE LENHbIX «MoJe-
KyJd XH3HH» TNOABJAAIOTCA MaKpoOHOMopdbl ¢ 3anpelleHHbIMH AJs
KPHCTAJJI0B OCAMH CHMMETPHHU Nopaaka 5, 7, 8, 9, ... OaHako BoONMpekH
IIMPOKO H3BECTHOMY B3rJsily nNsTepHast OCb noJjydyaer O6odbiloe
pacnpocTpaHeHHe He Ha BCeX, a JIHUlb Ha ofnpeaeNeHHbIX CTYMeHsX
Pa3BHUTHS XKUBOTO, KaK H ABYCTOPOHHSSE CHMMeTPpHsi M; 6) KaK B OHTO-,
Tak H B (QHuIOreHee HMEIOT MECTO nepexoibl THMA AHCCHMMETPH3a-
LUl CHMMETPH3alLHA, MPHUYEeM Mpouecc B UEJOM CHJIAbHO CABHHYT
B CTOPOHY AHCCMMMeTpH3auuu. Takum ob6pa3oM, H Ha MakKpoypoBHe
6Honornyeckass CHMMeTpusi obHapyKuBaeT psaa cneunPHYECKHX 4YepT,
YTO C HOBBIX CTOPOH noATBepxaaer nogoxehune B.U.Bepraackoro
O crneuu(pHYecKOM Xxapakrtepe OHOJOrHUECKOro NMPOCTPAHCTBA.

[IpuBeneHHble $aKTbl MOKA3bIBAOT, YTO BO33PEHHS HA MNPHPOAY,
MOCTPOEHHbIE C MO3HUHH TONBLKO OAHOH U3 PACCMOTPEHHbIX MPOTHBOMNO-
JNOXKHOCTeH, OAHOCTOPOHHH W B KOHEYHOM cuyeTe HeBepHHl. MHUp ecTb
B pacCMaTpHBAaeMOM aclleKTe, HaCKOJbKO Mbl MOXeM CYAHTb O HeM
C MONpaBKOH HA CEerOAHSILUHHH YPOBeHb 3HAHUH, €AHHCTBO B3aUMOUCK-
JIIOYAIOLHX, AONOAHAIOWHX, OOPIOLIHXCA, NePpexXoqALLUX APYr B Apyra
NMPOTHBONONOXKHOCTEH, CO3HAAIOUIHX H OJAHOBPEMEHHO HapylualoWIHX
CHMMETPHIO.

Pa3BuTHEe CHMMETPHH H ACHMMETPHH
(FrHOCeOo/NOrHYeCKHH acmnekKT)

OuyeBHAHO, CHMMETPHS H AUCCUMMETPHUS B Npeaeaax COOTBETCTBYIO-
ILHX HM O0DBEKTOB, NPU3HAKOB, H3MEHEHHH H OTBEYAIOLLHX HM TEOpHH
aGCoOJIOTHBI, HO 32 HX FPaHHUAaMH CHMMETPHUHOE MOXeT OGEepPHYThCS
AHCCHMMETPHYHBLIM, 3 AHCCHMMETPHUYHOEe — CHMMeTPHUHDbIM. [lefAcTBHU-
TeJbHO, OJHA H Ta Xe€ CHCTeMa, CHMMeTPHYHas Mo npu3HakaMm «I[I»
OTHOCHTENbHO H3IMEeHEeHHH «H» MOXKeT oka3aTbCcst 4 AHCCHMMETPHUHOI,
a B npejeie — aCHMMETPHYHOH: a) MO TeM XKe CaMbiM IPH3HAKaM, HO
OTHOCHTEJIbHO APYIHX H3MeHeHHH «H», 6) no uHbIM npu3Hakam «[I»,
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HO OTHOCHTEJBHO TeX Xe caMhXx n3MeHeHud «H». Hanpumep, oann
H TOT Xe€ COCTaBHOH reoMeTpHYeCKHH OODBEKT H3 JIeBOrO YepPHOro
H mpaBoro 6en0ro TeTpas’ApOB, CHMMETPHUHbBIH MO CBoeHd ¢urype
OTHOCHTEJNIbHO INIOCKOCTH OTpa’kKeHusl, 6yAeT aCHMMeTPHYEeH No ¢ury-
pe-uBeTy OTHOCHTE/IbHO OTpa)KeHHss B OOBYHOH H CHMMETDHUYEH
OTHOCHTEJNIbHO OTpPaeHHsi B HeOoObYHOH (aHTHCHMMETPHUYECKOH)
NJOCKOCTH OTpaKeHHusl. TaKkass HeoOHYHas MJOCKOCTb, KaK H3BECTHO,
He TOJNbKO NepeBOAHT JieBOe B MpaBoe, paBoe B JeBoe, HO H YepHoe
B Gesoe, 6enoe B uepHoe, a Becb COCTaBHO# 006bekT (6naroaaps
KOMOWHHPOBaHHOH HHBepCHH) caM B cebsl.

ITH XKe BbHIBOAH MOXHO NMOJYUYHTb H GOPMAJbHO: C TOUKH 3PeHHHA
3aKOHa CHCTEMHOH aCHMMeTpHH J106ass CHMMETpHUHAasl CHCTEMa aCHM-
METPHUYHA XOTSI 66l B OAHOM KaKOM-JHO60 OTHOLUEHHH, YTO TPHBHAJIbHO
MOATBEPXKAaeTCsl CYLIeCTBOBAHHEM MaTe€MaTHUECKH HEeH30MOpP(QHBIX
rpynn cumMerpud. CnpaBeJiIHBO H NPOTHBOMNOJOXHOE YTBEDKAECHHE:
Jio6asi acHMMeTpUuYHasi CHCTeMa CHMMeETpHYHa XOTs Onl B OXHOM
KaKoM-JH60 OTHOLUEHUU. DTO CyXKAeHHe NPAMO CJeAyeT H3 3aKOoHa
CHCTEeMHOH CHMMETPHH H TPHBHAJNbHO MOATBEPIKIAAETCH CYUWECTBOBa-
HHEeM H30MOP(PHLIX rPyNnmnoHAOB.

B nctopuko-no3HaBartesbHOM NmyiaHe aGCOMIOTHOCTb H OTHOCHTENb-
HOCTb CHMMETPHH H AMCCHMMETPHH, TAPMOHHH H AHCTAPMOHHH MOXHO
oTo6pa3uTh cCJAeAYyOlled HarAsiAHOH MOAEJbI0 HCTOPHH pPa3BHTHA
«kaprun mupa»; ..~ -0, . —-T =0, T, ..

ATy cXeMy HaAo NMOHHWMaTb Tak. Pa3BHTasi Ha HEKOTOPOM 3HHOM
jTane No3HaHUs HayyHasi HIAH XYAOXKeCTBeHHasl KapTHHA JOKaJbHOH
HAH rao6anbHoi rapMoHHW Mupa [, nanee HEMHHYEMO CMEHHTCH
npoTHBOpeYalled ed AHCrapMOHH4YHOH KapruHoi [, . ,, Koropas,
B CBOI0O ouepeAb, 3aMEHMTCA oOXBaThBawoluled W KaptuHy I, n
Kaptuny [, , rapMoHHuHO# KapTuHo# Mupa I' ., n TA

JLOoCTOMHCTBA 3TOH CXeMbl B CJAeAYIOLLEM.

1. B coorBercTBHH (pakTaM MCTOPHH H3YKH H HCKyccTBa. Hanpu-
Mep, KpHCTaJJiorpad B CBSi3H C 3TOH CXeMOH B CJy4ae C n1acTepOBCKOH
AnccuMMerpueid Mor 6bl YKa3aTb, 4TO AHCCHMMeTpuuHoe no [lacrepy
B AafbHeHweM 6HJ0 NpeaCTaB/AeHO KaK CHMMETPHUHOe TaK Ha3biBae-
MOH KJ1aCCHUYECKOH TeopHeH CHMMETPHH, KOTOPOH pa3pellajocb COBMe-
1aTh 06bEKT ¢ caMHUM CO60H H MOCPEACTBOM 3€pKaJibHbIX OTpa’KeHHi
H [OCPEACTBOM MNpPOCTPAHCTBEHHBIX MepeMelleHnid — NMOBOPOTOB
H/WaH nepeHocoB. B To ke BpeMs acHMMeTPHUHOE TEOPHH KjacCHYec-
KOH CHMMETPHH BIIOCJAEACTBHH MOCPEACTBOM TEOPHH AHCCHAKTOPOB
6by10 npeacTaBlieHo Kak |-kpaTHo aHTHcuMMeTrpHYHoe! McKyccTBOBeq
TY e cXeMy Mor Obl MPOHHTEPNPETHPOBATh HA NPHMEpPEe HMIPECCHO-
HH3Ma, KOTOPHH NMepBOHAUaJbHO aJeNTaMH KlaCcCHYeCKOH XXHBOIHCH
H MY3HIKH paccMaTpuBajdciA Kak 6e3006pa3Hoe HapyuleHHe, sIKOOHI,
BeUHbHIX KAHOHOB KpPacCOThl, MOKa H HMINPECCHOHHCTCKOE H Kjaaccuuec-
Koe NpeACTaBJeHHS O MpeKpacHOM He OblIH CHHTe3HPOBaHH HOBOH
3HauHTeNbHO 6onee AEMOKPaTHYHOH H TJIYOOKOH 3CTETHKOH, B CBOIO

H?
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ouepelb MOABEPrHYTOH KPHTHKe MPEACTABHTENSIMH TaK Ha3biBaeMOH
6ecripeAMETHOH XXHBOMNHCH H aTOHAJNbHOH MY3bIKH.

2. B aBHO# KOHCTaTauHH aGCOMIOTHOCTH H OTHOCHTEJbHOCTH CHM-
METPHUH H AHCCUMMETPHH, FapMOHHH H AHCTApPMOHHH: a) H3-3a HX
OTHECEeHHOCTH K onpelejeHHbIM 00 beKTaM, HX NPH3HAKaM, npeobpa3o-
BaHHUSAM; 6) H3-3a OYEBHAHOH BO3MOXKHOCTH BLISIBJEHHSA AHCTaPMOHHY-
HOTO KaK TFapMOHHYHOrO B paMKax nochepyiouled Gonee obuiei
TEOPHH, a TAapMOHHYHOr0 KaK AHCTapMOHHYHOrO B paMKax MeHee
oflleH npeabiayilied TEOPHH; B) H3-3a CBA3H KaXAOH rapMOHHH CO
CBOeH AHCTapMOHHEeH H Haob6opor. OrcCloaa cjaeayeT, YTO BHE KaKHX
66l TO HH 6b10 O6'LEKTOB H TEOPHH MOHATHA CHMMETPHH H AHCCHMMET-
pHM, TAPMOHHH H AHCTaPMOHHH NPOCTO GECCMBICTACHHH.

3. B ee oTHOCHTeNbHOH NEePHOAHYHOCTH. 3aMeyaTeNbHO, UTO (PHKCA-
LSt BHHMAHHSA HAa NepHOAHYECKH BO3HHKAIOLIHX YYEHHSX O TAaPDMOHHH,
CHMMETPHH N0CJIe CTOJIb XK€ NePHOAHUYECKH YCTaHaBJAHBaeMblX paKToB
HX HapyllleHHs faJia B cBoe BpeMs nosoa ¢usocodpy H.®.OBunHHHKO-
By [38, 39] u kpucraanorpagy U.U.LUladpanosckomy [40] BbicTy-
MHTb C METOROJIOTHYECKOH udeeti KomMnencayuu u 3aK0HAa COXPAHEHURA
cummerpuu. Ilpuyem paHHOE KOHKpeTHOe HapyLIeHHe CHMMETPHH
H.®.OBunHHHKOB crnipaBeAHBO NpeaJsiaraj pacCMaTpuBaTb KaK CHr-
HaJ O CylleCTBOBAHHH KAaKOH-TO MMOKAa CKPbLITOH OT HAC HOBOH CHMMET-
puH, B paMKax KOTOpO#l paccMarpuBaeMoe HapyulieHHe CHMMETPHH
MOXHO Obij1o 66t 06EpHYTH €€ COXpaHeHHeM.

OnHako, ecth PHKCHPOBATh BHHMaHHE HA CTOJIb XK€ NMepHOAHYECKH
BO3HHUKAIOLUX MPEACTABJNEHHAX O HapylleHHSIX CHMMETPHH, TO Mb
NpHAEM K NPOTHBOMOJIOXKHOR MeTOAOJNOrHUYeckol udee 0 Komnencayuu
u 3akone coxpanenun duccummerpuu. Ilpuuem, Kak H B npeabiayuleM
c/yyae RAHHYI0O CHMMETPHIO MOXXHO pacCMarpHBaTb KaK CHrHaJ
O CylLLleCTBOBAHHH KAaKOH-TO MOKa CKPbITOH OT HAac AHCCHMMETDHH.
M 3Ty BTOpPYyI0 CTOPOHY MEepHOAHYECKOr0 pPa3BHTHA yUEHHH O rapmo-
HHH H JHCTapMOHHH NPOYYBCTBOBAHHO BbIpa3HjH QPH3HKH-TEOPETHKH:
«[lpeanoXHB HOBYIO CHMMETPHIO, Mbl YyXKe uepe3 JecATb CEKYHJ
noiTaeMcst Coo0pa3HTh, Kak ee OTOpPOCHTh!»

C TO4KH 3peHHSl JIOTHKH HOBast METOROJIOTHUYECKAS HAesl NOMOJIHH-
TesibHa H paBHONpaBHA NEPBOH HAee, B TO XKe BpeMsA KaXKAas H3 HHX
HCTOPHIO MO3HAHHA CHMMETPHH H AHCCHMMETPHH, TADMOHHH H AHCrap-
MOHHH OXBaTbiBaeT MOJNOBHHYATO, OAHOCTOPOHHe. QueBHAHO, NMOJIHAA
KapTHHA 3TOH HMCTOPHH MOXeT O6biTb CO34aHa TOJNbLKO MOCPEACTBOM
AHAJNIEKTHYECKOrO CHHTe3a Te3HCa H aHTHTe3HCa.

4. B ee noAYHHEHHH AHANEKTHYECKOMY 3aKOHY OTPHLLAHHA OTPHLA-
HHst. OuyeBHAHO, CYLIECTBYIOLULEe HA 3HHOM 3Tane Pa3BHTHA 4YeJsoOBe-
yecTBa YYeHHH O TFapMOHHH MOXHO paccMaTpHBaTb B KauecTBe
«Te3ucar, BO3HHKLUIEE MO3]Hee Ha OCHOBAHHH HOBbLIX (paKTOB npenc-
TaBJIeHHe O €ro HapylweHHH — B KauyeCcTBe€ «aHTHTe3HCa» (mepBoro
OTpHLLAHHA), a paspellueHHe 3TOro MPOTHBOPEUHSA — HA OCHOBE HOBO-
ro, 6onee ray60Koro H obulero yuyeHHf O TapMOHHH — B KauecCTBe
«CHHTe3a» (BTOporo orpuuaHus). [IpaBaa, ¢ TOUKH 3peHHA HdaJjibHeH-
lIero XoAa MO3HAHHS «CHHTe3» CHOBAa OylaeT BbLICTyNnaThb B KauecTBe
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«TE€3HCAa», CHOBA BO3HHKHYT «aHTHTE3HC» («aHTHCHHTE3»), «CHHTE3»
(«cynepcuHTe3») u 1.1. B pesysbTare Mb npHaeM K H3/100/1€HHOH
AHANIeKTHKaAMHK CIHpaJeo6pa3HOCTH, NpeeMCTBeHHOCTH, MOCTyNnaTeb-
HOCTH XOAa Pa3BHTHA MNO3HAHHA, 06pa3HO — K KOHYCOOOpa3HOMY
BHHTY, 00pallleHHOMY BepILHHO# K NPOILJIOMY, a HelpepbiBHO pa3Bo-
pauHBaIOIHMCA OCHOBaHHeM K Oyayluemy.

IpoTHBOPEYHBOCTL PA3BHTHA H H3MEHEHHA. 3aKOH IBONIOUMHOHHOM
H HE3IBOJIOHOHHOH CHCTEMHOH NPOTHBOPEYHBOCTH

O6uien3BecTHO, Kakoe pyHaaMeHTaJIbHOe 3HaueHHe B JHaJleKTHYeC-
KOH KOHLeMUHH Pa3BHTHA NMPHAAETCA OTHOLUEHHSM NMPOTHBOPEUHA —
eHHCTBA H «60pb6bl» NPOTHBOMONOXKHOCTEH. BoT H3BecTHOe BbICKa-
3niBaHHe no 3ToMy nosoay B.HU.JlenuHa: «[lBe ocHOBHbe (HJAH ABe
BO3MOXHbie? HJIH JABe B HCTOPHH HaO6JI0AAIOWHECA?) KOHLUEeNUHH
pa3BHTHA (3BOJIIOLHH) CYTb: Pa3BHTHE KaK yMeHbILUEHHe H yBeJlHue-
HHe, KaK NMOBTOPeHHe, H Pa3BHTHe KaK €IHHCTBO NMPOTHBONOJIOXHOC-
Tedd (pa3siBOeHHe eAHHOr0 Ha [Be B3aHMOHCKJ/I0YalouiHe NPOTHBONO-
JIOXKHOCTH H B3aHMOOTHOLLEHHE MEXAY HHMH).i

[1pn nepBo# KOHUENUHH ABHXXEHHS OCTaeTCsi B TEHH camoosuxce-
Hue, ero dgueareAbHas CHMAA, €ro HCTOUHHK, €ro MOTHB (HJAH ceil
HCTOYHHK MepeHOCHTCsT 80 ene — Oor, cybbekt etc.). Tlpu BTOpOI
KOHLENUHH rNaBHOe BHHMAaHHE YCTPeMJsleTCsl HMEHHO Ha No3HaHue
UCTOYHUKA «CAMOOBUNEHUAN.

Ileppasi konuenuus meprBa, GeaHa, cyxa. Bropas »XH3HeHHa.
ToabKo BTOpasi AaeT KJIOY K «CaMOABHXKEHHIO» BCEro CyLlero, To1bKo
OHa JaeT KJI0Y K «CKaukKaM», K <«lepepbiBy IMOCTENEHHOCTH», K
«MpeBpalleHHio B TPOTHBONOIOXHOCTb®, K YHHUTOXXEHHIO CTaporo
H BO3HHKHOBeHHIO HoBoro» [28, c. 317].

OTC(Y) no3sonsier cyuleCTBEHHO YrjyOHTb H KOHKPETH3HPOBAaTb
AHaNEeKTHUeCKYIO KOHLUeNuHio pa3BuTus (CM. Takxe pa3saen «Henpo-
THBOPEYHBOCTb Pa3BHTHA H H3MEHEHHSI»).

Cori1acHO 3aKOHY CHCTeMHOH NPOTHBOPEYHBOCTH,JNI060H cHCTeMe
NpHCylla MOACHCTEMA TNMPOTHBOPEUHH-CHCTEM.

B 3kCcTeHCHBHOM (KON1HYe€CTBEHHOM) IJlaHe 3aKOH CHCTEMHOH NMpo-
THBOPEUYHBOCTH NpeACTaeT KakK 3aKOH, KOTOPOMY NOAUYHHAIOTCA (KaX-
Ablii pa3 no-cBoeMy) Jio6bie 06beKTH — BCe POPMH MAaTEPHH H BCe
¢popMbl ee aTpuGyTOB; BCe BelllH, CBOHCTBA, OTHOLIEHHS, NMPOLECCHI,
fIBJIeHHs, 3aKOHbBl MNPHPOAbLI, O6lecTBa H MbILNIEHHs, BCA peafb-
HOCTb — MaTepHaJibHasl H HAeaJIbHasi, NMOCKOJIbKY NPH3HAETCA, 4TO
J1060# 00beKT ecTb 06beKkT-CucTeMa H N060H 06beKT-cHcTtema obJa-
JaeT MOACHCTEMONH NPOTHBOpeYHH. UMeHHO 3TH 006CTOATENbCTBA AAIOT
cepbe3HeilliHe OCHOBAHHA AJIA 3aKpelJieHHs HallHX 3HAHHH O pa3Jiny-
HbiX BHAaX NPOTHBOPEUYHs NOCPeACTBOM HOBOH O0LLETEOPETHKOCHCTEM-
HOH H PHIOCODCKOH KAaTeropHH «hopMbl NPOTUBOPEHUS MATEPUUS.

[IpuMeHHTENbHO K Pa3BHTHIO H H3MEHEHHIO H3 3aKOHa CHCTEMHOH
NMPOTHBOPEUYHUBOCTH Cpa3y e CJelyeT 3aKOH CHCTeMHOH NMPOTHBOPEUH-
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BOCTH Pa3BHTHR H H3MEHEHHS, COrMacCHO KOTOPOMY «/11000# cHCTeMe
Pa3BHTHA WM H3MEHEHHSI MPHCYLLA NMOACHCTeMa MPOTHBOPEUHMH-CHC-
TeM, T.e. MOACHCTEeMa OTHOLIeHH eAHHCTBA H «60pbObLI» NMPOTHBOMO-
JIOXKHOCTEH».

IT0o yTBepXKIeHHe MPAMO ClelyeT H3 3aKoHa 00s3aTeNbHOR CHM-
METPHUYHOCTH 1060 CHCTEMbl Pa3BHTHA XOTA Obl B OHOM KaKOM-JlH-
60 OTHOLIEHHH — ee CPYyNMNOBOH NPHPOAbH — H, CTano OuTbL, 00A3a-
TEeJIbHOrO HaJHYHA B HEeH N BHPTYaNAbHO HJIH pa3AebHO CyULECTBYIO-
IHX NPAMLIX H OOpaTHLIX (B3aHMHOMNPOTHBOMOJIOXHBLIX) 3JIEMEHTOB,
CBAI3aHHBIX B N OTHOIUEHHH eJHHCTBA H «60opbObi» (N OTHOLIEHHH
B3aHMHOH HeHTpalu3alUHH H MOPOXKAEHHA eAHHHUHOrO 3JeMeHTa)
3aKOHOM KOMNO3KHUHWHKH AaHHOK rpynnbi. [1pu 3TOM 3aMeuaTeNbHO, UTO
NOCPeACTBOM TEOPHH TPYNl MOXHO BBIYHC/AHTENbHO TOUYHO ofpene-
JUTb COCTaB (YHCNO M BHI) BCEX OTHOLUEHHI MPOTHBOPEYHA AaHHOM
CuCTeMbl. B 4acTHoCTH, IONf1 H3yuyeHHbIX 3[eCb CPYNNl CHMMETpPHH
R-cuctem pa3BuTHs (H3MeHeHHs]) HMeeM cJaeaylollee.

lpynnam cumMeTpHH R-CHCTEM 3BOIIOIIHOHHLIX H HEIBOJIOLHOH-
HbIX npeoGpa3zosanuii 8-ro (cMm. Taba. 5, 7), 16-ro (cm. Taba. 6),
64-ro nopsiakoB NMpucyluu coorBercTBeHHo 8, 16, 64 nap nporuBono-
JoxXHocTek. [IpHueM B 3THX clyyasnx NpH3HaeTCA TOXKAECTBO NMPOTHBO-
MOJOXHOCTeH — coBNaJeHHe MPAMBIX H 06pPaTHLIX CHCTEMHbIX Npeos-
pa3soBaHui, HX CBoeo6pa3Hasi BUPTYanbHOCTb, MOCKOJbKY NPOTHBOMO-
JIOXKHOCTBIO KaX[0ro npeob6pa3oBaHHs NMPHU3HAETCA CaMO 3TO NMpeol-
pasoBaHue. B uacTHOCTH, A/sl NpeacTaBJeHHoH Ha Taba. 5 R-cucre-
Mbl Pa3BHTHSl, a Ha Ta6a. 7 ee rpynnsl HMeeM ciaelyioline 8 nap
nporusonovoxHocreii: 1) Cr(T) u Cr(T), 2) Ks(Ka) u Ks(Kn), 3)
Kea(Ku) u KBa(Ku), 4) H(O) u HU(O), 5) KeKsa(KnKu) u
KsKsa(KaKu), 6) KsH(KaO) u KsU (KaO), 7) KsaH(KuO) u
KeaH (KuO), 8) KsBKBaH (KnKuO) u KsKsaH (KnKuO).

l'pynnam cumMmeTpuu R-CHCTEM 3BONIOLHOHHLIX H HEIBOIOUHOH-
HoIX aHTunpeobpa3sosanuit 27-ro (cm. taba. 2, 8), 8l-ro (cm.
Taba 6), 729-ro nopAAKOB NPHCYILH COOTBeTCTBeHHO 14, 41, 365 map
NpoTHBONONOKHOCTeH. [IpHueM B 3THX clyuasix NMPOTHBOMOJOXHOC-
TH NpeAcTaBieHbl pa3flenbHo (3a uckaioyeHnem Ct(T) npeobpa3soBa-
uua) B Buae +KB(4+Ka) u —KB(—Kun), +KBa(+Ku) u
—Kea(—Ku), +U(4+0) u —HU(—O0) n apyrux aHTunpeobGpaso-
BaHuH. KpoMe Toro, Bce rpynnu aHTHnpeoOpa3oBaHHH 3aMeyaTebHH
TakK)Xe MpH3HaHHeM TMpeBpalleHHA KaXAoro aHTHNpeoOpa3oBaHHSA
B CBOI0O MNPOTHBOMOJOXHOCTD MNPH KOMNO3HLUHAX BHAA
+AF4+A=—A, —AF—A=+4+A. Tak, +Kea(+Ku)F+4
+ KBa(+ Ku) = —KBa(—Ku), —KBa(—Ku)F—Ksia(— Ku)=
= 4 Ka(+Ku) u T.4.

Kak u paHee, Ans Goviblied KOHKPET™HOCTH H HJAJIOCTPAaTHBHOCTH
npuBeaeM |4 nap nMpoTHBONOJOXKHOCTe NpeAcTaBieHHO# Ha Taba. 2
R-cucreMbl pa3BuHTH, a Ha Taba. 8— ¢parmeHta ee rpynnbi: 1)
Ct(T) u Cr(T), 2) +KB(+Kn) u —KB(—Kn), 3) 4+ Ksa(+ Ku)
u —KBa(—Ku), 4 +H(4+0) u —HU(—-O0), 5) +Ks+
+KBa(+Kan+Kuy) u —KB—Kea(—Ka—Ku), 6) +KB—
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—KBn(+Kn—Ku) u —KB4+KBa(—Ka+Ku), 7) +Ks+
+H(+Kn+0) u —Ke—H(—Kan—0), 8 +Ke—H(+Ka—0)
H —KB+H(—Ka+0), 9) +Kea+H(+Ku4+0) n
— KBn—HU(—Ku—0), 10) + KBan—H(+ Ku—0) H
—KBa+O(—Ku+0), 11) 4K+ KBa+HU(+Ka+Ku4+0QO) u
—KB—KBi—HU(—Kan—Ku—0), 12) 4+ Ke+Kea—H(+Kn+
+Ku—0) n —Kp—KBi+HU(—Kan—Ku+4+0), 13) +Kb—
—KBar+H(+Kn—Ku+0) u —Ke+KB1—H(—Kn+4+Ku—0),
14) +KB—KBa—HU(+Kn—Ku—0O) u — KB+ KB1+H(—Kn+
+ Ku+40).

FpynnamM CHMMeETPHH nporpecca W perpecca, BHYTPEHHHX H BHell-
HHX (aKTOpPOB Pa3BHTHA (H3MeHeHHMsi) 3-ro NopsAAKa MPHCYILH MO
2 napbl npoTHBoNoJOXHOCTel Buaa 1) Au A, 2) +Au —A rae A,
+A, —A — coorBerctBenno [lp, +Ilp, —Ilp; Pr, +Pr, —Pr;
q)nn'r! +(DBHT’ _q) ; q)aum’ +¢Bum' _(DBHIIJ’

BHT?

'pynne 2-, 1-, 0-peficTBuii, peaqu3ylollnxca MeXAy ¢(akropaMu
H3MeHEeHHSl H Pa3BHTHA, H FPylNe B3aHMOOTHOLIEHHH (KOH-, KOHTpa-
JIUC-, HOHKOHTPAAUCPEAATHRHBIX) MeXAYy (PakKTopaMH XKe — Kaxjas
9-ro nopsaaka — MPHCYLLH N0 S5 nap NPOTHBONOJOXHOCTeH. B yacThoc-
TH, A5 TPYNIbl B3aHMOOTHOILEHHH ¢aKTopoB 3TH 5 nap cyts: 1) AB
m AB, 2) +A4+B uw —A—B, 3) A+B u A—B, 4) 4+A—B
uH-—A+4B,5) +AB u —AB (noapo6xee 06 3Tux rpynnax cm. B {5,
6}]).

[To oTHOWweHHIO K pa3BUTHIO (H3MEHEHHIO) OTHOWIEHHS NPOTHBOpe-
YHAl — eNHHCTBA H «O60pbObI» NPOTHBONOJ0XKHOCTEH — KaK «ero dsu-
2aTeAbHble CHJbl, €T0 HCTOUYHHKH, ero MoOTHBb» (B.H.J/lenun — cm.
[28], ¢. 317) MoryT BbicTynaTb TPOSAKO: MOJOXKHTENbHO, €CJAH NMPHBO-
JAT K BOCXOASILLIEMY pPa3BHTHIO, OTPHLATEJNbHO, €CJIH TNPHBOARAT K
HHUCXOASAILEMY PAa3BHUTHIO, «kHEHTPAJbHO», €CJIH ITPHBOAAT K OJHOYpPOB-
HEBOMY pPa3BHTHIO. PeBO/NIOLHOHHBIE H KOHTPPEBOMIOLHOHHbIE 1€peBO-
poThl B 0o0iecTBe, pa3BuTHe 0o011eCcTBa B fIpejesaX AaHHOH CouHab-
HO-3KOHOMHUYECKOH (popMaliMH, peasu3yloUlHeCs NOCpeaCTBOM KJaaccCo-
BOH 60pbObl H NMPOTHBOPEYHBBIX B3aHMOOTHOLIEHHH NPOU3BOAHTENb-
HbIX CHJ H NPOH3BOACTBEHHbIX OTHOLIEHHH,— MPHMEDHl « 4 », «— »,
«H» POJIH COLlHAJbHbLIX NPOTHBOPEYHH [AJS PAa3BHTHA YeJOBEUYECKOro
o0iecTBa.

He6e3biHTepecHo, yTo |, —, H-NPOTHBOPEUHUS TaKXKe MOTYT ObIThb
npeacrabBJ/ieHbl THOO B BHAe MaTeMaTHUECKOH FPynibl TPeTbhero nNopsi-
Ka (no cxeme ta6Js. 8 ¢ ee 3akoHoM Komno3uuun F), an6o B Buae
rpynnouja H3 tpex sjieMeHTOB (mo cxeme Taba. 15 ¢ ero 3akoHoM
Komno3uuuu E). JlanHo# rpynne npucyillh ABa OTHOLUEHHAI TIPOTHBO-
peunsa Bmnaa: 1) uH Ilpor F u Ilpor, 2) +Ilpor F—Ilpor u
4 orHoweHnusa HenporuBopeuusi Buaa 1) o [Ipor F4Ilpor, 2) u [por
F—TIlpor, 3) +Ilpor F+4-Ilpor, 4) —Ilpor F—Ilpor. [Ipnuem
B rpynne ApH3HAeTCss NpeBpalleHHe KaXX10ro NpoTHBOPeUYHss B CBOIO
COOCTBEHHYIO NPOTHBONOJOXHOCTb NMPH KOMNO3HUHKAX BHAa - [lpor
F+4Ilpor= —IIpor, —IlIpor F—IIpor= +Ilpor.
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B 3Tofi CBA3M MNpPUXOAHTCA HEBOJbHO 3KCIVIHLHPOBaTh HOBbLIE
NpeACTaBJIEHHSA O 83AUMHONPOTUBONOAONCHOIX U B3AUMHONENPOTUBO-
NOAOKHLIX NPOTUBOPEHUAX U HenpoTusopeuuax, O MNpeBpalleHHsAX
(npu onpeaeseHHbLIX YCJAOBHAX) B3aHMHONPOTHBONONOXKHbIX MPOTHBO-
peuHdt Apyr B Apyra.

B nHTeHCHBHOM (KauyeCTBeHHOM) MJaHe 3aKOH CHCTeMHOH NMPOTHBO-
pPe4HBOCTH BOOOLLE H 3aKOH CHCTEMHOH NMPOTHBOPEUYHBOCTH PA3BHTHA
U W3MEHEeHHs, B YaCTHOCTH, KaK 6yATo Obl (H3-3a TeOPETHKO-rpynmno-
BbiX OrpPaHHW4eHHH) BbiparkaeT JIHWb OTHOLIeHHe B3aHMHOH HEHTPaaH-
3allHH, PaBHOAEHCTBHSI NpPOTHBONONOXKHOCTeH. OnHaKo B paMKax
Bceit OTC Takoe orpaHuueHHe 3aKOHaMH Npeobpa3oBaHHA H Pa3BH-
THSl CHCTEM CHHMAETCs, UTO MPHUBOAHT He TOAbBKO K PaBHOAEHCTBHIO
H HePaBHOAEHCTBHIO MPOTHBOMOJOXHOCTEH, HO U K BO3HHKHOBEHHIO,
CyllecTBOBaHHIO, NpeolGpa3oBaHHIO, Pa3BHTHIO BCEX MPOTHBOPEUHH
CHCTEMbl, K npeo6pa3oBaHHIO MPH HEKOTOPbIX YCJOBHAX KaXKAoH
NMPOTHBOMOJCKHOCTH B e€e COOCTBEHHYIO NPOTHBOMOJNOXHOCTL, a B
KOHEeYHOM cueTe — K 060paunBaHHIO pa38uUTUA NpoTuBopewut nporu-
BOPEHUAMU PA3BUTUA YXK€ KaK ero «0d8ucareAbHoiMuU CHJIaMH, €ro
HCTOUHHKaMH, ero MotuBamu» (B.U.Jlenun, [28], c. 317). UMenno
H3-3a 3THX 06CTOATENIbCTB B (OpPMYJHPOBKE 3aKOHOB CHCTEMHOH
NPOTHBOPEYHBOCTH YyKa3aHHe JIHlWlb Ha paBHOAEHACTBHE MPOTHBOMNO-
JIOXKHOCTEH OonyilleHo.

3aKoHbl CHCTEeMHO# nporuBopeunBocTH siBaAfAlTcA U OTC-3kcnau-
Kauueil paKTa NOAYHHEHHA CHCTeM (PHAOCOPCKOMY 3aKOHY €AHHCTBA
H «60pbObLI» NPOTHBONONOXKHOCTEH, MOCKOJAbKY, C OAHOH CTOPOHbI, OHH
B SIBHOM BHJe BKJIOHAlOT ero B ce6f B KauecTBe CBOero «siapar,
C APYro# CTOPOHBI, OUeHb CYLLECTBEHHO €ro KOHKPeTH3HPYIOT (NOAPOO-
Hee o0 3TOM cM. B pa3jgene «HenporuBopeuMBOCTb Pa3BHTHA H
H3MeHeHHsi»). YuuTbiBasd 3TO, a TaK)Ke H3BeCTHYI0 BCEeOOIILHOCTb
H CMeuHPHUYHOCTb 3aKOHOB CHCTEMHOH TMPOTHBOPEUHBOCTH, MOCAEAHHE
MOXXHO paccMaTpHBAaThb H KakK npeiejbHO OOLLYIO CHCTEMHYIO KOHKpe-
TH3aLUHIO 3aKOHA eJHHCTBa H «60pbObi» MPOTHBOMOJNOKHOCTEH, H Kak
06111eTEOPETHKOCHCTEMHbIE H OAHOBPeMEHHO (HJIOCO(PCKHE 3aKOHI.
Takum o6pa3om, Mo o6beMy OHW coBMalaloT ¢ 3aKOHOM €JHHCTBa
H «60pbObLI» MPOTHBOMONAOXKHOCTEH, a MO CoAepXKaHHIO pasaHualoTCs.

BaxHeAwne HTOrM 3TOrO pasaena:

— o0obuleHHe 3HaHHH O pas/iHuHBIX BHAaX MPOTHBOPEUYHA B BH/eE
KaTeropuu «(popMbl NMPOTHBOPEUUA MATEPHH>,

— ¢opMySHPOBKA 3aKOHa CHCTEMHOH MPOTHBOPE4YHBOCTH Pa3BH-
THA H H3MEHeHHs,

— TEOpPEeTHKO-TPYNNnoBasi 3KCMJAHKalHsA TOYHOrO COCTaBa nap B3a-
HMHOIMPOTHBOMOIOXKHBIX BHIAOB 3BOJIOUHOHHBIX H HE3BOJIOLHOHHBLIX
CUCTEeMHbIX Npeobpa3oBaHHH W aHTUNpeo6pa3oBaHHH, BUAOB Nporpec-
ca H perpecca, BHYTPEHHHX H BHelWHHX (PaKTOPOB Pa3BHTHA H
H3MeHeHH, 2-, |-, 0-1eHCTBHiH, KOH-, KOHTPAAHC-, HOHKOHTpaaHCpeas-
THBHLIX B3aHMOOTHOLIEHHH, a TaK)e OTHOWEHHUH MPOTHBOPEUHH.

Kak npoTHBopeuHsi pa3BHTHSl, Tak H pPa3BUTHE NPOTHBOPE4HH
AHANeKTHUYECKH «MpeanoiaraioT» H CBou CO6CTBEHHbIe MPOTHBOMNOJOXK-
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HOCTH — HenpoTueope4un pas3suTus u pa3suTue HenpoTrusope4ul,
K PacCMOTPEHHUIO KOTOPbIX Mbl H MPHCTYMHM.

HenpoTHBOPEYHBOCTL PA3BHTHA W H3MeHEHHAl. 3aKOH 3BOJNIOLHOHHOH
H HEIBOJIIOUHOHHOH CHUCTEMHOH HENMPOTHBOPEYHBOCTH

CorsiacHO 3aKOHY CHCTEMHOH HeNpOTHBOPEUYHBOCTH, KOTOPOMY HeT
roMoJiora B QHaJIeKTHYECKOM MaTepuaauiMe, «J1i060H CHCTEMe MPHCY-
a NOACHCTEMA HENPOTHBOPEUHi-CHCTEM». DTO 03HAYaeT, YTO Henpo-
THBOPEYHBOCTb CTOJb XK€ Bceobula, KaK U nporuBopedynBoctb. Cnpa-
BeAJIHBOCTb 3TOr0 BbiBOAA MOATBEPXKAAETCA TaKHM OUeBHAHLIM (ak-
TOM, KaK Ha/iMuHeM B JIOOLIX BelllaX, CBORCTBaX, OTHOLIEHHSAX, Npoliec-
cax, SIBN€HHAX NPHPORbLI, obulecTBa M MBILUJIEHHA MHOrMOYHCJEHHbIX
M pa3sHooOpa3HbiX B3aHMHOHENPOTHBOMOJIOXKHbIX 3/1€MEHTOB H peaJli-
3YIOLLLHXCA MOCPEACTBOM HHX CaMbiX Pa3/HYHbIX OTHOLIEHHH HENMpPOTH-
BOPEYHA — KOHPENATHBHBIX (Co024aCHbIX) W HOHKOHTpPaZHCPENSATHB-
HBIX (pasdauunoix, HO He npotusonoaoxHouix). Ilonpo6GHee 0 Takux
OTHOMIEHUAIX CM. HHXe.

EctecTBeHHO, cyliecTBoBaHHe 6€CKOHEYHOr0 MHOXKECTBA KOJIHYECT-
BEHHO W KayeCTBEHHO Pa3/HYaloOULHXCSl OTHOLIEHHH HeNpOTHBOpeYHs
AaeT OCHOoBaHHe aafl 006006u1eHHA 3HAHHH O HHX MOCPEACTBOM HOBOH
obltecHCTeMHOH H (HIOCOPCKOH KaTErOPHH «Popmobl Henporusope-
Yua marepuu».

[IpuMeHHTENbHO K Pa3BHTHIO W H3MEHEHHIO YTBepXIeHHe, BbIpa-
’KeHHOoe 3aKOHOM CHCTeMHOH HenpOTHBOPEYHBOCTH, Cpa3y e MpPHBO-
AMT K 3aKOHY CHCTE€MHOH HEeNnpOTHBOPEUHBOCTH Pa3BHUTHA H H3MeHe-
HHSl, COTJIaCHO KOTOpOMY «JI000#H CHCTeMe Pa3BHUTHSA WJIH H3MEHEHHA
NpUCylla MOACHCTEMA HEMpPOTHBOPEUYHH-CHCTEM>.

JlaHHoe cyxpaeHue cnefyeT TaKXe W3 3aKoHa 006f3aTe/IbHOH CHM-
METPHYHOCTH, IpyNNOBO# APHPOADLI, JIO6OH CHCTEMbl Pa3BHPHA (H3Me-
HeHHA) XoTA Obl B OAHOM KaKOM-JHO6O0 OTHOWIEHUH H CTaao ObiThb, U3
NPU3HAHUA HAJKUHA B J1000H TaKOH CHCTEMe M OTHOLUEHHH HEeNnpoTH-
BOPEUHS, HO YiKe MeXAYy B3aHMHOHENPOTHBOMNOJIOXKHbIMH 3JIeMEeHTaMHu
rpynfiol €e CHMMETPHH.

Kak u paHee, nocpeACTBOM TE€OPHH rPynil MOXKHO BbIYHCJIHTENbHO
TOYHO OfpeAe/HTb COCTaB (YHCJIO0 H BHA) BCeX OTHOLISCHWH HeNPOTHUBO-
peunss N1aHHOH CHCTeMbl. B 4aCTHOCTH, A/l H3YYEHHHIX 3aeCb rpynn
CUMMeTpPUH R-cHCTeM pa3BHTHS H H3MEHEHHsi HMeeM cJelyiollee.

Fpynnam CHMMeTPHH 3BONIIOUHOHHLIX H HEIBOJIOHOHHLIX Npeobpa-
3oBaHui 8-ro (cm. taba. 7), 16-ro, 64-ro NopaAAKOB NPHCYLIH COOT-
BeTCTBeHHO 96, 240, 4032, a, yuutnHBafd abe/ieBhlii XapaKTep 3THX
rpynn, 28, 120, 2016 oTHoleHH# HenpoOTHBOPEUHS.

Fpynnam cHMMeTpHUH 3BONIOLIHOHHBIX H HEIBOJIOIHOHHBIX AHTHNpeE-
obpasosanni 27-ro (cM. Taba. 2, 8), 81-ro, 729-ro NopsAAKOB NpPHCY-
lLlH COOTBETCTBeHHO (6e3 yueTa ux aGeseBoro xapakrepa) 702, 6480,
930712 oTHOwWeHHHi HeNPOTHBOPEUHA MeXKAY B3aHMHOHENPOTHBONO-
JIOKHBIMH 3J1eMEeHTaMy TPyIIb.
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lpynnam cHMMETPHM mMporpecca M perpecca, BHYTPEHHHX H BHeill-
HHX (aKTOpPOB pa3BHTH (H3MEHEHMsi) 3-ro nopsiika MPHCYLH MO
4 oTHouwleHHR HenpoTHBopeuuss Buaa 1) AF+A, 2) AF—A, 3)
+AF+A, 4) —AF—A, rae A, +A, —A no-npexuemy au6o [lp,
-+ Ilp, —IlIp, au6o Pr, +Pr, —Pr, au6o @, ,+@,, —P
J1H60 (Danm’ +¢BHUI’_(DBHIU'

Fpynne cummerpun 2-, 1-, 0-peiicTBHH, pPeaANHIYIOLULIHXCA MEXAY
daxTopami, H rpynne B3aMMOOTHOIWEHHH (PAKTOPOB (KOH-, KOHTpa-
IOHC-, HOHKOHTPAAUCPENATHBHBIX) — Kaxaaa 9-ro nopsiika — MNMPHCY-
wH (6e3 ydyera abeneBOCTH) NO 72 OTHOLLUEHHSA HENPOTHBOPEYHS.

KakoBo 3HayeHHe OTHOLUEHHH HENPOTHBOPEUHS 1JI1 pa3BUTHSA
H u3MeHeHus? KaK 1 OTHOLIEHHS] MPOTHBOPEUYHS, OTHOLLIEHHS HENMPOTH-
BOpeYHs TaKXe BbICTYNAIOT B POJH HCTOYHHKOB, MOOGYAHTENbHBIX CHJI
pa3BHTHSl H H3MeHeHHsA. PeanbHo 3To nposiBasieTcss ABoAKO. Bo-nep-
BbiX, B COrJ1aCHOM (MOJIOKHTE/NbLHOM HJW OTPHLATENbHOM, HJIH HEHT-
pajJbHOM) AeHCTBHH (PAKTOPOB ApPYyr Ha Apyra #JAH/H Ha KakoH-1H60
TpeTHH 06beKkT. TakHe OTHOLWIEHHS HENPOTHBOPEUYHs HAMH HA3bIBAIOT-
Csl KOHPeAATUBHLIMU, 8 CAMH TaPTHepbl TAKHX OTHOLIEHHH — KOHpe-
AaTUBAMU WAHK u3oudamu (cMm. tTaba. 12). CHMBONIHYECKH OHH MOrYyT
6uiTb npeiacraBiedbl B Buae nap +A+B, —A—B, AB, rae A
H B — koHpensaTHBH, a 3HaKH NpH HUX — 0603HAYEHHA BHIAA KOHpe-
nsaTuBu3Ma. KoHKpeTHbie NpHMepbi TAKHX COTacHbIX A€HCTBHH — [10-
JIOXHTENbHOE COBMECTHOe [AeHCTBHe 3JEeMEeHTOB MHHepaJibHOoro H
BO3AYWHOro MHTAHUA, cBeTa (B onpeaeieHHbIX A03aX) Ha pocT
H pa3BUTHE PACTEHHH; OTPHLATEJIbHOE€ COBMECTHOE NEeHCTBHE Ha HHX
’Ke BbICOKOH TeMiepaTyphl, H30bITKa B MOYBe COJIeH, HeAOCTaTKa
B HeH Boabl, HaJIHYHA B aTMocdepe TOKCHUYECKHX TEXHOMeHHbIX ra3oB
H T.4. HeliTpanbHoe e nedcTBHE HAa HHX OKa3blBalOT, B YAaCTHOCTH,
nHepTHble ra3ni Ge, Ar, Ne, Xe, Cr.

Bo-BTOpbIX, OTHOLEHHS HENPOTHBOPEYHS MPOSABJAIOTCA XOTA Ohl
H B HECOIJIaCHOM, HO He NMPOTHBOMOJNOXKHOM JeHCTBHH (PAKTOPOB APYr
Ha Apyra WAH/W Ha Kakol-1u60 TpeTHH 06beKT. TakHe OTHOLLUEHHA
HaMH Ha3bIBAIOTCA HOHKOHTPAOUCPEAATUBHbIMU, A CaMH TNapTHepH
3THX OTHOLUIEHHH — HOHKOHTPAOUCPEAATUBAMU WIH 2eTepoudamu (CM.
Ta6s. 12). CHMBOJIHYECKH OHH MOryT GbiTh NpPeACTaBJeHb B BHIE Nnap
+ AB, —AB, A4+ B, A—B. Takue B3aHMOOTHOLIEHHA PeaNH3YIOTCH,
B YaCTHOCTH, NPH AeTEPMHHALHH NpOLIeJLIUM HACTOALLEro, a HacTos-
wuM Gyayuiero, Ho He Hao6oOpoOT.

3aMeuaTesbHO TaK)Ke, UTO BCe BHIAbl B3aHMOOTHOLIEHHH — KOHTpa-
ancpensatuBibie (+A—B, —A+4B), HOHKOHTpaaHCpeNSATHBHbIE
(4+AB, —AB, A4B, A—B), koupeaarusunie (+A+B, —A—B,
AB), kak Mb y6Geausuch Bblile, TakxKe o6pa3yiloT ocoboro poaa
R-cucteMy (cM. Tabn. 12), Kotopas B CBOIO o4yepelb MOXeT OHITb
npeacTaBieHa B BHAe rpynnel (cM. taba. 13) uan rpynnonaa Hus3
9 3neMeHTOB.

OueBHAHO, B 3aBHCHMOCTH OT YCJOBHH B KayecTBe TIJIaBHbIX
MOOGYAHTENbHBIX CHJl PAa3BHTHA H H3MEHEHHS] Ha NepBOe MECTO MOryr

BHT?
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BbICTYNaTh TO OTHOWIEHHS NPOTHBOPEYHA, TO OTHOLUEHHS HENPOTHBO-
peuusi, TO MPOTHBOPEYHSA H HENPOTHBOPEUHA.

BecbMa HarnsigiHo cKazaHHOe MOATBEPXKAAET ONbIT HCTOPHHU Pa3BH-
THA YeJioBeyecKoro obuiectBa, NOCTynaTeJbHOe ABH)XXE€HHE KOTOPOro
BliepeA AOCTHTraJoCch He TOJbKO, a HHOrla WM He CTOJNbKO Osaronaps
TEM MWJH HHbBIM COLIHAJbHbLIM NPOTHBOPEUHSAM H TOTPSCEHUSIM, HO
H Gylarogaps COLHaJbHBIM HENPOTHBOPEUHSIM — €4HHCTBY, COTJIACHIO
B IGACTBHAX TeX HJH HHBIX KJ1acCOB H HX napTui. PyHnaMeHTasbHOe
3HaYy€HHe OTHOIUEHHSI HeNpOTHBOpPeYHst HMEIOT W MNPpH NOCTPOEHHH
JIOTHYECKH HENMPOTHBOPEUYHBLIX TEOPHl KaKuX 6bl TO HH ObIO 00beK-
TOB NMPHPOAbLI, O0LIEeCTBA M MbILUJNEHHA.

O6 orpoMHOH pOJH OTHOLUEHHH HENpPOTHBOPEYHS IJSA Pa3BHTHS
H H3MEHEHHA FOBOPAT H HEKOTOPLIE€ YHCJEHHbIEe OlleHKH. B yacTHOCTH,
CPaBHHBaA YHC/a OTHOLIEHHH NPOTHBOPEYUsS] C YHCAAMH OTHOLIEHHH
HENPOTHBOPEYHS IBOJIOLHOHHBIX H HEIBOJIOLHOHHLIX TPYNN CHMMET-
PHH, MOXHO yO6€AHTbCH, YTO YHCJAA OTHOLUEHHH MPOTHBOPEYHS Pe3KO
YCTYNaIlOT YHC/AaM OTHOIIEeHH# HenpoTHBopeunsa. CoOTBETCTBEHHO CKa-
3aHHOMY HMeeM: 8 OTHOWEHHH NpPOTHBOpeuHss W O6 OTHOLeHui
HeNnpoTHBOpeuHus: Aas rpynnul 8-ro; 16 n 240— aas rpynnu 16-ro; 64
n 4032— nna rpynnm 64-ro; 27 u 702— pas rpynnot 27-ro; 81
n 6480— pas rpynno 81-ro; 729 u 530712— pas rpynnbl 729-ro
nopsiaka (Bce uudpol naHol 6e3 yuyera abeneBOro xapakrepa 3THX
rpynn).

ITOT Ke BLIBOA O Pe3KOM NPEBOCXOACTBE B CHCTEMax IMPHPOAHI,
ofiiecTBa H MbIUNVIEHHA 4HCeN OTHOLIeHHH HeNpOoTUBOpPeuYHs Hal
YHCAaMH OTHOLUEHHH NPOTHBOPEYHA MOXHO MOJYYHTb H HHaue.

[TycTb HaM naHa cucTeMa W3 M NMPOTHBOMOJNOXHOCTEH — m/2 nap
«MepBHYHBIX» 3JIeMEeHTOB Buaa —+a, —a;, +b, —b; +4c¢, —c;
TpeGyercs onpeae/uTb YHCJIO OTHOWEHHH NPOTHBOpPeunsi — X - (UHc-
JO Map H3 B3aMHMHOOOpPATHHIX 3JIEMEHTOB)— H YHCJNO OTHOLUEHHH
HenporuBopeunss — 2, (uucja nap H3 B3aHMHOHeOOGpPaTHLIX 3Je-
MEHTOB) 3TOH CHCTEMbl.

OueBHAHO, Mbl NO/NYYHM pa3Hble BeJHUHHB 2 W X B 3aBHCH-
MOCTH OT TOro, 6yAeM JIH Mbl AJsi NMPOH3BOJbHBIX 3jJeMeHTOB A n B
3TOi cucTeMbl cuMtath, uto ABs=BA nan AB=BA.

B cnyuae npunstus ycnopus ABs=BA nmeem: X =m, X =
=m(m—1). BuaHo, uto ana Ja0O6LIX mZHe“p>an B
m(m—1):m=m—1 pas.

B cnyvae xe npunsatus ycinosuss AB=BA X =m/2, X
=m’/2 n Z,,,>2 B m/2:m/2=m pas.

Takum oﬁpaaom B CHCTeMax MpHpoMb, o6wecTBa H MblilJEHHUA
YHCJO OTHOLUEHHH TPOTHBOpPEYHST NEHCTBHTENbLHO B 00HIeM cJaydae
AOJXKHO pPe3KO YCTynaTbh YHMCNY OTHOLUEHHH HENPOTHBOPEYHA, UTO
H TpeGoBaJjoCch 10Ka3aFTb.

B KoHeuHOM Xe ATOre pa3BHTHe B LleJIOM MNpeAcTaeT Kak oco6oro
pola MNpOTHBOpEYHE-CHCTEMA, MMOCKOJAbKY OHO ABJIAETCS €AHHCTBOM

wenp
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ABYX NPOTHBONOJOXHOCTEH — MOACHCTEMbl MPOTHBOPEUYHA H MOACHC-
TeMbl HENPOTHBOPEYHS.

3aMeuyaTesibHO, 4TO 3HA4YHTeNbHO 6oJee ray6oKHH BbIBOA O Pa3BH-
THH B L1€JIOM MOXXHO NMONYYHTb, €CJH 3aMeTHTb, YTO 3aKOHbl CHCTEM-
HO# NPOTHBOPEUMBOCTH H HENPOTHBOPEUYMBOCTH Ppa3BHTHS (H3MeHe-
HHA), CGOPMYJIHPOBAHHDIE NO OTHOWEHHIO K A100biM CHCTEMAM Pa3BH-
THA (M3MeHeHHA), cnpaBeAJiuBbl 6Jaroaaps 3TOMY H NO OTHOLIEHHIO
APYr K [ApYyry, 4YTO aBTOMATHYECKH MNPHBOAHT K HeOGXOAHMOCTH
CyLLeCTBOBAHHA B 3BOJIIOLHOHHOH (HE3BOJIIOUHOHHOH) NOACHCTEME
NMPOTHBOPEUYHA MOAMOACHCTEMbI HEMPOTHBOPEUHS, @ B 3BOJIOLHOHHOH
(HE3BOJIIOLLHOHHOH ) MOACHCTEME HENPOTHBOPEUYHS NMOACHCTEMbl MPOTH-
BOpeuHusl H TakK 6e3 KoHLla. ATO 06CTOATENbCTBO MPHBOJAHT K 060011ie-
HHIO OOOMX 3aKOHOB Pa3BHTHA M H3MEHEHHsl B BHJE OAHOr0 3aKOHA
CHCTEMHOH NpPOTHBO-HENPOTHBOPEYHBOCTH Pa3BHTHA H H3MEHEHHH,
COrJMacHO KOTOPOMY «Ji060if CHCTeMe pPa3BHTHA HJAH H3MEHEHHA
NMPHCYULH NOACHCTEMA NPOTHBOPEYHH-CHCTEM H MOACHCTEMA HENpPOTH-
BOPEUYUH-CHCTEM».

Hecmorps Ha napaaokcadbHOCTb NpHBeAeHHBIX YTBEPXKAEHHH, TeM
He MeHee 3Ta NapaAoOKCaJbHOCTb — BHEUIHSASI: OTKPLITHA B OTHOIlE-
HHH NPOTHBOPEUYHS — HENPOTHBOPEUYHS, a B OTHOLIEHHH HENPOTHBOpe-
UM — NMPOTHBOPEUYHSA, Pa3[BOCHHSA KaXAOro H3 HHX HAa NPOTHBOMO-
JJIOXKHOCTH W MOJIYYEHHS Napbl «NPOTHBOpeYHe — HENpOTHBOpeuHe»
Tpebyer He Tonbko OTC(Y), HO H amnanekTHuecKas Joruka. bouee
toro, 3 OTC caeayer, uTo Takasi «pa3buBKa» KaxJA0ro H3 OTHOILe-
HHH H KaXX/10H napnl Ha NoOA-, NOA-NOA-, NOA-NOA-NOA- ... CHCTEMb
NPOTHBOPEUHH H HENPOTHBOPEUHH MOXKeT ObiTb NMpoaoaxKeHa 6ecKo-
HEUYHO.

B cBs3H co cka3aHHBIM 06 OTHOLUEHHAX MPOTHBOPEUHAA H HENPOTH-
BOpe4Hsi o6paTHM oco6oe BHHMaHHe Ha iwecTb HOBhIX Kak anas OTC,
TaK H JJs JAHaJeKTHKH NOJOXeHHH: 1) Jio6oe npoTrHBopeuHe eCTb
NpoTHBOpeuHe-CHCTeMA; 2) Jio6oe NpoTHBOpeuHe-cHCTeMa NpHHaae-
XHT XoTsl 66 O/lHOH CHCTeMe MPOTHBOPEUH# OAHOrO H TOro e poaa;
3) Aaxe NPOTUBOpPEUHIO-CHCTEME NPHUCyLla NOACUHCTEMA HENpOTHBOpe-
UHH, TaK 4YTO CaMO NPOTHBOpPEYHE eCTb AHAJEeKTHYECKOE €eAHHCTBO
ABYX B33aHMHONPOTHBOMOJOXHBIX NOACHCTEM — HENPOTHBOPEYHS H
npoTuBopeunsi, 4) Jwb6oe HeNpoOTHBOpPeYHe — CHCTeMa; D) J1oboe
HEeNpOTHBOPEeYHe-CHCTEMAa MPHHAANEXHUT XOTA Obl OAHOH CHCTEeMe
HeNpOTHBOPEYHH OAHOIO M TOTO XKe poaa; 6) na)ke HEMPOTHBOPEUHIO-
CHCTEeMe NPHCYyLla NOACHCTEeMAa NMPOTHBOPEUYHH, TAK UTO CAMO HENPOTH-
BOpeyHe eCTb [AHAJIEKTHYEeCKOe €JIHHCTBO [ABYX B3aHMHONPOTHBOMNO-
JOXHBIX MOACHCTEM — MPOTHBOPEUYHS H HENPOTHBOPEYHA.

DTH NOJOXKEHHA B SABHOM HJIH B CKPbHITOM BHAEe COAepXKarcs
B 3aKOHAaxX CHCTEMHOH MNPOTHBOPEUHBOCTH H HENMPOTHBOPEYHBOCTH.
[TosToMy aHaNH3 3THX LWECTH YTBEePXKAEHHH NMOMOXET Jyullle NOHATH
OPHFHHAJILHOCTb COAEPXAHHSA 3THX 3aKOHOB.

OcTaHOBHMCSA CHauaJia Ha TpeX NnepBbiX yTBepPXKAeHHAX 00 OTHOLle-
HHSAIX TIPOTHBOPEYHS.
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[TpuMeHHTENbHO K KOHKPETHOMY MPOTHBOPEUHIO CelOBaHHe NepPBO-
My NMoJ0XKeHHI0O TpebyeT OT HCccaedoBaTeN sl YKa3aHHsa He TOJbKO BHAA
ABYX TNMPOTHBOINOJIOXKHOCTEH, OTHOLLEHHH €IHHCTBA H «OOpbLOBLI» MeXK-
Ay HHMH, peajiM3yIOUIHX JaHHOe NPOTHBOpeUuHe (Kak 3TO [esalioch A0
CHX NOpP), HO H BHAA 3aKOHA H (4YaCTO H3MEHAIOWErocss BO BpeMeHH)
pe3yJjibTaTa TaKHX OTHOUWIEHHH (UTO A0 CHX MOPp He [AeJaJjioch).
MexXxay TeM, HECOMHEHHO, eHHCTBO H «60pb6a» NMPOTHBONMOIOXKHOC-
TeH B HEeXXHBOH, XKMBOH NpHpoAe H o6lLLeCTBE KaXXAbld pa3 «MpoTeKa-
€T» Mo CBOUM cNeuHPHUYECKHM 3aKOHAM H KaXXIbii pa3 3aBepllaeTcs
CBOHMH pe3yJibTaTaMH.

ChnenoBaHHe BTOPOMY NOJMIOXKEHHIO TpebyeT OT HCcCJel0BaTeNs
3KCMJIHKAUHH (C AOJI2KHbIM BHHMaHHEM K ee NMOJHOTe) XOTHA Obl OAHOH
CHCTEMBI TMPOTHBOPEYHH TOro pofa, KOTOPLIH MPHCYLL H AaHHOMY
MPOTHBOPEYHIO; OMHCAHHA MNPHCYUIHX 3TOH CHCTeMe pasHbX nap
MPOTHBOMOJNOXHOCTEH (MHOXECTBA «IEePBHUYHLIX» 3JIECMEHTOB), OTHO-
LIEHHH eHHCTBA H <«60pbObi» (MHOXXECTBA OTHOLIEHHH €IMHCTBA)
H YCJOBHH, OrpaHHYHBAIOLLHX 3TH OTHOWIEHHSA (MHOXeCTBa 3aKOHOB
KOMIMO3HUHKK). Bce 3170 N0 cHX mMop Tak)Ke He MPOBOAHJOCH.

HakoHeu, cieaoBaHHe TpeTbeMy NOJOXKEHHIO TpeOyeT OT HCCAeao-
BaTeJsi B CYUIHOCTH pacnpocTpaHeHHA [NeHCTBHS 3aKOHA eAHHCTBA
H «60pbOLI» NPOTHBOMONOXKHOCTEH WJIH 3aKOHA CHCTEMHOH NMPOTHBO-
HEMPOTHBOPEUHBOCTH Ha CaMO MPOTHBOPEYHE H OTKPHITHA B HEM He
TOJILKO NOACHCTEMB NPOTHBOPEUYHSA (4eM HMIIJIHLHUTHO H 6e3 A 0NXKHO-
ro BHHMaHUA K TPeOOBAHHIO MOJIHOTH OTPaHHYHBAJIHCL A0 CHX Mop),
HO H NOACHCTEMbl HENPOTHBOPEUYHSt (UTO He PeaiH30BbIBAJOCh Aaxe
MMIVIULLHTHO) .

A Tenepb NpoaHanM3HpyeM TPH NOCNEAHHX YTBep)KAeHHA 06 OTHO-
WEeHHsIX HenporuBopeunsi. Hackonbko H3BECTHO aBTOPY, OTHOLUEHHS
HEMPOTHBOPEUYHSA NPHMEHUTENLHO K PAa3BHTHIO H H3MEHEHHIO HUKOraa
He pacCMaTpUBaJIHCh, H yTBepXKaeHHs 4), 5), 6) ABAAIOTCA COBepLUEH-
HO OPHIHHAJIbHBIMH.

[IpuMeHHTENbHO K KOHKpPETHOMY HENPOTHBOPEYHIO CJeAOoBaHHe
noyioxKeHHo 4) Tpebyer oT HccaenaoBaTeNsl yKa3aHusi: | — Buaa AByx
B3aUMHOHENPOTHBOMONOKHBIX 3/1€MEeHTOB, 2— BHAa OTHOLUEHHH KOH-
PeNSITUBH3MA WJH HOHKOHTPAAHCPEeJATHBH3MA MEXAY HHMH, 3) — BH-
Jla 3aKOHa H pe3yJibTaTa TaKHX OTHOLUEHHH.

CaenoBahne noyioxeHHio 5) Tpe6yeT OT HCCJAenoBaTeNsi IKCIIHKA-
UMK (KaK Bceraa, ¢ JOXKHbIM BHHMaHHEM K MOJIHOTE H HENMPOTHBOPe-
YHBOCTH ONHCAHHA) XOTHA Obl OAHOH CHCTeMbl HEMPOTHBOPEYHH TOTO
pola, KOTOPbIH MNPHUCYLL H JaHHOMY HENPOTHBOPEYHIO; BBIABJECHHA
MPUCYILHX 3TOH CHCTEMe pa3HbiX Map HENPOTHBOMOJOXKHOCTEH (MHO-
KeCTBa «NepBHUHLIX» 3JI€MEHTOB), OTHOWEHHH KOH- H HOHKOHTpalaHc-
penfiTHBH3Ma (MHOXECTBA OTHOWIEHHH eHHCTBA) U YCJOBHH, OrpaHH-
YHBAIOWHX 3TH OTHOLIEHHA (MHOXeCTBa 3aKOHOB KOMIO3HLHH).

Hakoneun, cnenoBanue nonoxenuio 6) tpebyer OT HCcaeROBaTeNs
pacnpocTpaHeHHSA 3aKOHA CHCTEMHOH MMPOTHBO-HENPOTHBOPEUYHBOCTH
HM 3aKOHA eAHHCTBA M «60pbObi» MPOTHBOMONOXKHOCTEH Ha CaMo
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HEMPOTHBOPEUHE U OTKPbITHS B HEM He TOJbKO MOJACHCTEMbI HEMPOTH-
BOpeYHsl, HO H NMOACHCTEMbl NMPOTHBOPEYHH.

Kak 4 B ciayyae ¢ nmpoTHBopeukeMm, ocTaBasicb B pamkax OTC,
MOXKHO YTBep>KAaTbh O BOBHHKHOBEHHH, CYLLIECTBOBAaHHUH, Npeo0pa3oBa-
HHH, Pa3BUTHH HENPOTHBOpPEYHH, UYTO, B KOHEYHOM CueTe, TaKxKe
MPUBOAHT K passurturo Henporusope4uti, 06opayuBalolleMycs Henpo-
TUBQPEHUAMU PA368UTUA, HO YXKe KaK ero d8ucaresbHbiMi CHJIAMH,
UCTOYHHKaMH, MOTHBaMH.

H nocaenHee. BceoGuHOCTD OTHOLIEHHH NPOTHBOPEUHS H HEMPOTH-
BOPE€UHS MPHBOAHT K HeOOXOAHUMOCTH NMOCTPOEHHA TaKoH 6oJiee rapMo-
HUYHON KapTHHLI MHpPa — MHKPO, Me30, Mera, TaKoro CUCTeMHO-(HuJo-
COpCKOro MHpPOBO33pEeHHS, B KOTOPbIX Obl YUHTHIBAJHCb HE TOJIbKO
OTHOLLUEHHS NMPOTUBOPEUHS, HO H HENpPOTHBOpPeUYHUsl, He TOJIbKO B3aHMO-
AEeHCTBHUA, HO H OAHOCTOPOHHEro AeHCTBHA W B3aUMOHENEHCTBHS.

MNoamToxum. OpUrHHaAbHOCTbL 3TOrO pa3iena 3BOJIOLHOHHKH B:

— 000061i1eHHH AaHHbIX O Pa3/iHUHbIX BHAAX OTHOLIEHHS HENpPOTHBO-
peuHsi B Bule KaTeropun «@PopMbl HENPOTHBOPEUUS MATEPHH>,

— (opmyaupoBKe 0cOo60ro 3aKoHa CHCTEMHOH HENPOTHBOPEYHBOC-
TH Pa3BUTHS U H3MEHEHHS;

— TEeOpPEeTHKO-TPYNMNOBOH 3KCMJHKaLHH TOYHOro COCTaBa nap B3a-
HMHOHENPOTHBOMNOJOXHbIX BHAOB 3BOJIIOLLHOHHbIX H HE3BOJIOLHOHHbLIX
CHCTeMHbIX MpeobpasoBaHuil U aHTHnpeob6pa3oBaHUH, Nporpecca u
perpecca, BHYTPE€HHHX H BHEUIHHX PaKTOPOB Pa3BHTHA H H3MEHEHHS,
2-, 1-, 0-neAcTBHH H KOH-, KOHTPaAHC-, HOHKOHTPaAHCPEJATHBHLIX
B3aMMOOTHOLIEHHH (PaKTOPOB;

— PpacKpbiTHH pPOJH OTHOWIEHHH HENPOTHBOPEYHA B KauyeCTBe
0COObIX HCTOYHHKOB Pa3BUTHA H U3MEHEHHS.

Haomopduam pa3BHTHA H H3MeHEHHs. IBOJIOLHOHHME
H HE3BOIIOLHOHHbIE 33aKOHbl CHCTEMHOro H3oMOopdH3IMa

OTC(Y) umeer geno He NpocTO C H3OMOPPHU3IMOM, a C CUCTEMHOLIM
uzomopgpusmom. CucteMHbld H3OMoOpPH3M B HeH MOHHMaeTCs Kak
obaanaiollee CBORCTBAMH pedJIeKCHBHOCTH H CHMMETPHYHOCTH OTHO-
lIeHHe MeX1y OObeKTaMH-CHCTeMaMH OJAHOH H TOH XKe HWJIH Pa3HbiX
R-cucrem. [lpu Takom onpeaeneHHH CHCTEMHOro H30MOp(PH3IMa OH
(aKTHUECKH CTAHOBHTCH 3KCMJHKaUHEeH OTHOLIeHHs... cxoacTBa. I1os-
TOMY TEePMHHbI «CHCTEMHbII H3OMOP(PHU3IM» H «CHCTEMHOE CXOACTBO»
B OTC(Y) paccMaTpuBaloTCsl KaK B3aHMo3aMeHHMble. DTO ke 006CTos-
TEJAbCTBO MO3BOJIAET J€rKO NPHHATb CBOHCTBA aHAJH3HPYEMOT O OTHO-
lIeHHA — pedJIeKCHBHOCTb (H3-3a CXOACTBAa KaXX10ro o6beKkra-cucTe:
Mbl ¢ CaMuM Co00H) H CHMMETPHUYHOCTbL (H3-3a OUEBHIAHOro xapakre-
pa YTBEPXKIEHHS, YTO €CAH a CHCTEeMHO H3oMop¢HyeH b, To H
b cHcreMHO n3omopduyen a).

OueBHAHO, MPEBOCXOAHOH CTENEHbI0 CHCTEMHOrO CXoacTBa Oyner
ToxcdecTso, a ero HauboJsiee pacnpocTpaHeHHOH (hOpMO#H CyLLeCTBOBa-
HHUSAA — HENOAHOE CXO00CT80; BaXKHbLIMH TakKXe YaCTHbIMH CJaYyYasiMH
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ero OyAyT «maTremaruuecKuil U3OMOpPPHU3IM>» H «IKBUBANEHTHOCTbLY
C €€ MHOrQYHUCJEHHbIMH BHAAMH, H3 KOTOPbIX Haubosiee 3HaYHUMBbI. AN
Hac OTHOLUEHHS «pPABEHCTBA».

B CTC(Y) noka3biBaercs, uto: 1) nobas H3omopduueckaa MOaH-
(pukauua — o0 beKT-cucTema, a Jio60i CHCTeMHbIH H3oMop¢pH3M — R-
cuctema; 2) Jio6oit o6bekT ecTb H3omopduueckass MoauduKaLus,
u Jiio6as H3oMopduuyecKasds MoaHpHKaAUUA [PHHAANEXKHUT XOTsA Obl
OLHOMY CHCTEMHOMY H30MOp(JH3MY (3aKOH u3omopdpusauun); 3)
KakKne Obl npeBpaileHusi O6BHEKTHI-CHCTEMbl He HUCIBLITHIBANH, CHCTEM-
HOe CXOACTBO COXPAHSACTCA: OHO HEYHHYTOXHMO (3aKOH COXpaHeHHs
CHCTEMHOro cxoacTtBa); 4) Mexay JOObIMH ABYMSI MPOH3BOJLHO
B3ATbIMU R-cucremamu C, u C,; BO3MOXXHbBI COOTHOLLUEHHS] CHCTEMHOTO
H30MOP(PH3MA OJHOTO H3 TPeX U TOJNbKO TPeX BHAOB; TaKoe COOTHOUIe-
Hue, 4To6bl MexAaAy C; u Cy He 6bIJ1I0O HHKAKOTO CHCTEMHOr0 CXO0ACTBa,
TaKoe COOTHOLUIEeHHEe HeBO3MOXKHO (3aKOH CHCTEMHOro H3omopgusma);
D) 3aKoHaM H30Mop¢H3alliH, COXPaHEeHHSI CHCTEMHOTrO CXOACTBa
H CHCTEMHOro H30MOppH3Ma MOAUHHSAIOTCA BCe (GOPMbI ABHKEHUA
H BCe (opMbl CYLLeCTBOBAHHA MAaTepPHH, UYTO MNPHBOAHT, C OXHOH
CTOPOHbI, K H30MOpdU3MaM PU3HYECKHM, XHMHYECKHM, MeoNoro-MuHe-
panoruyecknM, OHONOTHUECKHUM, COLHANbHbIM, MAIOC K CKOMOWHHPO-
BaHHbIM H3 HHX No 2, no 3, no 4, no 5— ¢ Apyroi, K HaomopdpHimam
NPpOCTPAHCTBEHHLIM, BPeMeHHbIM, AHMHAMHUYECKHM, CYO6CTaHLHOHAJ/b-
HbIM, a TaKXe K CKOMOMHMpOBaHHBIM H3 HHX 00 2, Ao 3, no
4 (moapobHee 06 3ToM cM. B [6], rae npuBeaeHsl M pa3HoOro posaa
YHUCJEHHDbIE OLEHKH).

3akpenuM 3HAHHA O MHOTOUHMCAEHHBIX BHAAX M3oMop¢H3Ma moc-
peaACcTBOM HOBOH oOuLieCHCTeMHON U HHIOCOPCKOH KaTeropumn «gdopmot
uzomopusma marepuu», BKJIOYas B COAEPIKAHHE ITOH KaTeropHw
H30MOD(H3M He TOAbKO (opM caMoi MaTepHu, HO H ¢opM ee
CylLeCTBOBaHHA H JBHXEHHSA, a TaKXe (006 3TOM CM. Huxke) popm ee
pPa3BHTHA H 3BONIOLHOHHOIO COXpaHeHHUsl, H3MEHEHHS H He3BOJIOLHOH-
HOr0 COXpPaHEeHHS, CUCTEMHOCTH M XaOTHUHOCTH, MOJH- H H3OMOpDH3-
Ma, CHMMETPHH H ACHMMETPHUH, NTPOTUBOPEUHBOCTH H HENPOTHBOPEYH-
BOCTH, JE€HCTBHA H OTHOLWICHHUA.

[Tomumo ckazanHoro, B OTC(Y) npensoxeHbl anropuTMbl NOCTPoOe-
HHA CHCTEMHOro H3oMop¢dnsma B Buae R-cucTeMbl M TNpencka3aHus
CHCTEMHOr0 CXOACTBA; BbiBeAeHbl AECATKH, COTHH, ThICHIUH, NECHATKH
ThICAAY HOBbIX KJIaCCOB CHCTEMHOFO CXOACTBa, pacCMoTpeHbl 8, 27, 255
Cnoco60B MOPOXKAEHHAI H «YHHUTOXKEHHSA» KOHKPETHOrO CXOACTBA;
AoKa3aHa HeOGXOAMMOCTb H3YUeHHS N060ro CHCTEMHOrO H30OMOPPHU3-
Ma, HanpuMep, OHONOrHYECKOro, He MPOCTO «BO BCeOOUEH CBA3H
H B3aHMOOOYCNOBJI€EHHOCTU», a, BO-NIePBbIX, B CHCTeMe H3OMOPPH3MOB,
H3yyaeMbiX JPYrMMH HayKaMH, BO-BTOPbIX, B HENPEMEHHOM €IHHCTBE
C €ro MpOTHBONOJOXHOCTbIO — MONHMOP(PHU3IMOM.

[IpuMeHHTeNbHO K Pa3BUTHIO M H3MEHEHHIO CHCTEeMHbie 3aKOHbI
H3omopdpnima obopaunBaloTCAH:

1. 3akoHOoM 3BOJIIOLHOHHOH (HE3BOJIOUHOHHOH) H3OMOpdH3aumH,
COrJ1aCHO KOTOPOMY «JI060# 3BOJIIOLLHOHHbIH (HEIBONIOLHOHHbBIH) 06Db-
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eKT €CTb IBOJIOLHORHASA (HEe3IBOJIOUHOHHAA) HM3OMOp(pHYECKAA MOIH-
dbukauud u Jobas Takaa MO1HpUKaALHA N103TOMY NPHHAANEKHT XOTH
Obl OAHOMY 3BOJNIOLHOHHOMY H/WJAW HE3BOJIOLHOHHOMY CHCTEMHOMY
H3OMODP(PHIMY>».

2. 3aKOHOM COXpaHeHWA 3BOJIOHHOHHOTO (HEIBOJIOLHOHHOIO)
CXOACTBA, COM1aCHO KOTOPCMY «KaKue Obl 3BOJIOLHOHHbIE (HE3BOJIO-
ILHOHHblE) NpeBpalleHHA OOBHEKTbl-CHCTeMbl He HCNbITbIBAJH, 3BOJIO-
ILHOHHOE (He3BOJIIUHOHHOE) CHCTeMHOe CXOACTBO COXPaHAETCA, OHO
HEYHHUTOXHUMO>.

Conep:xkaTeibHO 3TOT aCleKT pa3BHTHA (M3MeHEHHsA) N0 CHX Nop
BbIPAXaJcsl HAeAMH O CYWIECTBOBAHHH MNPEEMCTBEHHOCTH B XOAe
KakuX 6bl TO HH Gbl/IO IBOJIIOUHOHHBIX W HEIBOAIOLHOHHBIX Npeobpa3o-
BAHHH.

3. 3aKOHOM 3BONIOUHOHHOTO H/HJAH HEIBOJIORHOHHOIO CHCTEMHO-
ro H3omopdmu3ama, coriacHo KOTOPOMY «Mex Ay JIOObIMH NPOH3BOJAbHO
B3ATHIMH 3BOTIOUHOHHBIMH H/HJIH HE3BOAOUHOHHBIMH R-cucremamu C,

H C2 BO3MOXKHbI COOTHOLUEHHWA 3SBOJIOUHOHHOIO H/HJIH HE3BOJIO-
LWHOHHOTIO CHCTEMHOI'O usoMop(busma OJHOTr0 H3 TpeX H TOJbLKO TpeX

BWAOB; Takoe cooTHoueHHe, uTobbl Mexxay C, u Cy He OGbIIO HHKAKOro
CHCTEMHOr0 CXOACTBA, TaK0oe COOTHOLIEHHE HEBO3MOXHO».

[TposiBfieHHs1 3TOro 3aKOHa 3BOJIOLMOHHKH CTOJb MHOrooOpasHsl,
UTO UX NaXKe TPYAHO NMepeuucauTb! B 4acTHOCTH, MOXHO yKa3aTb Ha:
) 0oaHOOAHO3HAUHOE COOTBETCTBHE KaXXAOro He3IBOJIIOUHOHHOIO CHC-
TeMHOro npeob6pa3oBaHHA U aHTUNIpeoOpa3oBaHUA CBOEMY FTOMOJOrHY-
HOMY TOJIbBKO €My CHCTEMHOMY 3BOJIOUHOHHOMY INpeoOpa3oBaHHIO
W aHTunpeobpa3oBaHuio;, 2) MaTeMaTHUYeCKUil H3OMOpPH3IM R-cHCTeMm,
rpyni, noArpynn, HHBapHaHTOB, TPYNMNOHAOB Bbipa’€HHbIX HMH CHM-
METPHH H aCHMMEeTPHH, NPOTHBOPEUHH W HENPOTHBOPEUHH HEIBOJIOILH-
OHHBIX CHCTEMHBLIX npeo6pa3oBaHuit 1 aHTUnpeo6pa3oBaHuil R-cucre-
MaM, rpynnam, noarpynnamM, HMHBapuHaHTam, rpynnounaam BblpaxeH-
HbIM HMH CHMMETPHAM H AaCHMMETPHAM, NPOTHBOPEUYHAM H HENPOTHBO-
peYHAM 3BOJIOLHOHHBIX CHCTEMHbIX Npeobpa3oBaHuit H aHTUNpeobpa-
30BaHWHK; 3) MaTemMaTHUecKHA W3oMopdu3M rpynnel 9-ro nopsiaka, ee
MOArpynn, KHBAPHAHTOB, FPYNiIOHAA, OTHOWIEHHH CHMMETPHH H aCHM-
METPHH, NPOTHBOPEUHS H HenpoTHBopeuud 2-, |-, 0-dedcraud (peann-
3YIOUIUXCH MEXAY BHYTPEHHWMH M BHEWIHUMH (paKTOpaMH pa3BHTHA
H H3MEHeHHs) COOTBETCTBEHHO rpynne 9-ro nopsiika, ee NOArpynnam,
HHBApHaAHTaM, TPyNNouWly, OTHOWEHHAM CHMMETPHH H ACHMMETPHH,
NPOTHBOPEUYHBOCTH H HEMPOTHBOPEUHUBOCTH B83AUMOOTHOWeHul (pea-
Au3ywuwnxca B npouecce 2-, 1-, O-geiictBuit); 4) MaTeMaTHUYECKHA
H30MOP(PH3M BCeX MpPUBEAEHHbIX 3Aechb rpynn 3-ro nopsiaka — npor-
pecca, perpecca, HCTOMHHKOB pa3BHTHA (cM. Taba. 9, 10); nedcTBuH,
B3aHMOOTHOWEHHH (HAKTOPOB PAa3BUTHA W H3MEHEHHS, CHCTEMHBIX
(3BOIIOLLMOHHbBIX H HE3BOJIOUMOHHBIX) aHTHNpeoOpa3oBaHHi, OTHOLLIe-
HUH MPOTHBOPEUUA H HENPOTHBOPEUHS;, H) MaTeMaTHUECKHH H30MOp-
¢u3M BCceX MOArpynn OAHOTO H TOro e nopsaka rpynnsl 8-ro
(CHCTeMHbIX Mpeo6pa3oBaHuit) uau 27-10 (aHTHNpeoOpa3OBaHHH)
uau 9-ro (AeHCTBUH, B3aHMOOTHOILUEHHWH) MOpPAAKA.

62



B uem 3HaveHHe ANA HAayKH cKa3aHHoOro o6 maomopdusme paiBUTHA?

Bo-nepBbix, B mnpeanoxeHun HOBOro o0600lIEHUSI — KAaTEeropuH
«popMbl H3oMOp(hH3Ma MAaTEPHH>.

Bo-BTOpBIX, B 3KCMJIHKALlHH TpPeX HEeH3BeCTHLIX paHee H30MOp(dH-
YeCKMX 3aKOHOB Pa3BHUTHS (H3MEHEHHR).

B-TpeTbuX, B 3KCIJINKALLHH HEHM3BECTHBLIX 1O CHX NOP MHOTOYHCJIEH-
HbIX BHIOB CHCTEMHOTO — MaTeMaTH4YeckKoro — H3oMopduima (npH-
4eM B CaMbiX pa3MHYHBIX COYETAHHSIX) CaMHX 3BOJIOLLHOHHbIX H
HE3BOJIOLHOHHHX CHCTEeMHbIX NMpeoOpa3oBaHHH M aHTHNpeoOpa3oBa-
HHH, HCTOYHHKOB Pa3BUTHA H H3MEeHeHHUR, POPM AEeHCTBHA H B3aUMOOT-
HouleHusi ¢aKTopos!

B-yeTBepThiX, B OOHApYyK€HHH FTOMOJIOTHYHOCTH H OHOOAHO3HAYHO-
ro COOTBETCTBHS KaXA0ro He3IBOMIOLLHOHHOr0 CHCTEMHOro npeo6paso-
BaHHA, aHTHNPeoOpPa30OBaHKHA H €r0 HHBAPHAHTOB CBOEMY 3BOJIOLIHOH -
HOMY CHCTEMHOMY MNpeo6pa3oBaHHIO, aHTHNPeoODPa3OBaHHIO H €ro
HHBapHaHTaM. JT0 06CTOATENbCTBO MO3BOJAET CAeNaTh CAeAYIOLLHHA
NMPUHUKNHANBHO HOBbIH BbLIBOA: TOXIAECTBEHHOE, KOJHUYECTBEHHOE, Ka-
YyeCTBEHHOEe, OTHOCHTE/IbHOE, ..., TOXAECTBEHHO-KOJHYeCTBEHHO-Ka-
YeCTBEHHO-OTHOCHTe/IbHOe H3MEHEHHS — 3TO «KJNeTOUKH», 3a4yaTou-
Hble, TOMOJIOTHYHbIEe (POPMbI COOTBETCTBEHHO CTACH-, KBaHTH-, KBaJlH-,
H30reHes3a, ..., CTaCH-KBAHTH-KBaNH-H30reHe3a; H3MeHeHHe BooOle —
3TO KN1€TOYKa pa3BHTHA BooOLle; KAK TAaKOBasi, OHA, KakK 8 3apoasille,
3aKjaioyaer B cebe BCe OCHOBHblE 3aKOHOMEPHOCTH H (OPMbl Pa3BHTHA
B uejoM. O6pa3Ho roeops, pa3BuTHe — 3TO <«NpeaeibHO» YCJOXKHHB-
leecs W3MEHEeHHe, a H3MeHeHHe — 3TO «MNpeleflbHO» peAyLHPOBaH-
HOe Da3BHTHE.

3T0 06CTOATENbCTBO C HOBOH CTOPOHbI PacKpbiBaeT [AHANEKTHKY
Pa3BHTHA H H3MEHEHHS H 3aMeyaTesbHO NMEpPEeKNHKaeTcs ¢ yTBepxae-
Huem B.M.Jlennna o tom, uto «npocras ¢opma CTOHMOCTH, OTAEb-
Hbli aKT oOM€eHa OAHOro, JaHHOro, TOBapa Ha APYroH, yXKe BKJouaer
B ce6s1 B Hepa3BepHYTOH (popme BCe riaBHble NPOTHBOPEYHA KaNHTa-
ausmar» (Punocodckue rerpaan, M: Tocnoawrusaar, 1969,
c. 160—161—[28]).

CKa3aHHBIM He HCYepNnbiBaeTC 3HaueHHe HOBBIX MNpeiacTaBjeHHH
06 u3oMOp(PH3IME pa3BHUTHA: HMX HCHOJIb3OBaHHE MNO3BOJSET OUEHb
CYWEeCTBEHHO DACIWIHPHTb H YrAyGuTb Ji060e KOHKpPeTHOoe yueHHe 06
3BOJIIOLIHOHHOM H3oMop¢pu3Me. Kak u paHee, Mbl 3TO MOKaXeM
npexkie BCEro Ha npuMepe GHOJOrHH — HOMOrE€HETHUYECKOH KOHLen-
uHH o 6uonsomopdusme J1.C.bepra, camoil pa3Butoil 6HOTOrHYECKOH
KOHUENUHUH O CXOACTBE B XXHBOH mpupoae [41].

H3omopduam pa3BuTHA (H3IMEHEHHSI) M HOMOreHe3
Bcaea 3a mHorumu 6nonoramu, npeawecrseHHukamu U./lapsuHa,

JI1.C.Bepr pasnunuaer ABe OCHOBHble POpPMbI GHOJOrHUECKOr0 CXOACT-
Ba: CXOACTBO POACTBEHHbLIX OPraHHW3MOB, HJIH NAPAAAEAU3M, A TaKXKe
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HEepPOACTBEHHbLIX OPraHHU3MOB, WIAH KoHBepeenyuro. [Tapannenusm npu-
HATO OOBACHATb POACTBOM, a B KOHEYHOM CUeTe€ BOCIPOHM3BOACTBOM
H pacnpeieseHHeM B TMOTOMCTBAaX OJAHHAKOBbIX TeHOB. TaKOBbIM
MOXHO CYUTaTb CXOACTBO OaH3HeLoB. KOHBEpreHUHIO Ke MPUHATO
OO bACHATb CXOAHBIMH YCJOBHAMH CYLLECTBOBaHHsA, CKaXeM, B BOAHOH
cpene. TakoBo, HanpuMep, CXOACTBO MEXAY CelbleBOH aKyJOH, NXTH-
o3aBpoM W aeabdpuHoM. Ilomumo napannenusmMa W KOHBEpPreHLHH,
H3BeCTHbIX elle co BpemeH P.Oysna (1843 r.), JI.C.bepr pasanuan
ellle yerbipe BHAA CXOACTBA, Ha3blBaeMblX HAMH: a) 2eTePOTONHLIM
(npumep — cxoacrtBo mnopoa cobak B Crapom u HoBom cBerte),
6) cerepoxpornbim (MoBTOPpHOE OOpa3oBaHHe MOJUIIOCKOB poaa Bona
B pa3Hoe reoyorMyeckoe BpeMsl; 3TO TaK Ha3blBaeMas uTeparusHasn
ssorroyun no Kokeny), B) eerepodunamuueckum (CXORCTBO T'€HETH-
YeCKHX CHCTEM yNnpaBJ/eHHss U KOHTPOJISl pa3Hbix OPraHH3MOB MO HX
OCHOBHbIM NpHHUHNAM (QYHKUHOHHPOBAHHA), ) 2eTepocybCcTpaTHoim
(CXOACTBO XKHUBOTHBIX, APOXXKeBblX rpu6oB, 6060BbIX pacTeHHH MO
HaJHUHKIO Y HHX PAa3HOBHAHOCTEH remoryaobuHa).

Ecin orpaHHuHTbCA Aaxe TOMbKO YeTbipbMA NPHBELEHHbIMH OCHO-
BAHWUSAMH CXOACTBA — IMPOCTPAHCTBEHHbLIM, BPEMEHHbIM, JAHHaMHuec-
KUM, CyOCTaHLHOHAJbHLIM (HE TFOBOPS yX€ O APYrHx), To j[axe
B 3ToM cayuae OTC nosBoisieT oyeHb CylUEeCTBEHHO AONOJHHTb
CITUCOK pa3/UUHbIX CXOACTB MNepeuHeM 360 BO3MOXHbLIX CHCTEMHbIX
H30MOP(PH3IMOB U CHMMeTpuil AAA cucTeM 15- u 55 584— ans cucrem
192 pa3HbiX THIMOB.

JI.C.Bepr yka3piBas H Ha BO3MOXHOCTb BO3HHKHOBEHHS CXOACTBa
H3-3a «M3BECTHOro ea1HHO00pa3Hus 3aKOHOB MPHPOAbLI», ORHAKO CaM OH
He CMOr HH CPOpPMYJHpPOBaATb €AMHOOOpa3Hbie 3aKOHbl MPHPOAbI. HH
NMPHUBECTH XOTHA Obi OAHH NMPHMEP MOPOKAaeMoro HMu ocoboro Buaa
cxoAcTBa. Tem He MeHee OH OKa3aJiCA NpaB: HeOKHAaHHOEe MOATBEPXK-
neuue HoMmorenes moayuun B OTC.

Bo-nepBbix, B He#l Bnepsble Obliu cHOpMYAHPOBaHbl HEKOTOpbIE
eAlHble 3aKOHbl MPUPOAbI U MIPeXK/1e BCEro 3aKOHbl CHCTEMHOCTH, MOJH-
H U30MOPdU3aLHH, CHCTEMHOrO CXOACTBA M COOTBETCTBHA, CUCTEMHOM
aCUMMETPHU H CUMMETPHH, NPOTHBOPEUYHBOCTH H HENMPOTHBOPEUHBOC-
TH, OCHOBHbl€ 3aKOHbl HE3BOJIIOLLHOHHOrO H 3BOJIIOLLHOHHOrO npeobpa-
30BaHuA 06bekToB-cHcTeM. Bo-BTopbix, B pamkax OTC 6bia BnepBbie
OTKPbIT «MOPOXAaeMbliHi» 3THMH 3aKOHaMi HOBBIM THII CXOACTBa —
«cucTemHas OOWHOCTb», He CBOAMMasi HH K OAHOMY H3 THINOB
CXOACTBA, H3BECTHbIX B €CTECTBO- U B O6GI1ECTBO3HAHHH, H B YaCTHOC-
TH, K KOHBEPreHLHH H Napaifenu3My, usBecTHoiM B Guosnoruu. IToato-
MYy €CAi OrpaHHYUTLCA TOAbKO OGHOMOrHel, TO CHCTEMHYIO OOLUIHOCTD,
Hapsdy C KOHBepreHuHed u ImapaJjjiesu3MoM, Haao MpH3HaATb 3a
TpeTH# OCHOBHOH THN cxoacTBa. IIpumepnbl Takoro CXoACTBa — Mare-
MaTHUYeCKHil uaomopdusm Mexay 16 u3aumepamu JHCTbeB JAHMbl H 16
H30MepaMH ajibAoreKco3bl, Mexay 9 usomepamu uHosuta u 9 (u3 14)
H3oMepaMH BeHuHKa OaplapHca, MexXiy UHC- H TpaHCH3OMEpaMH
AHXJIOP3TH/IE€HA W LLUC- U TPAHCH3OMepaMH BeHUHKa HOUYHOH (pHaJIKH;
MeXAy NpaBbiMH H JEBbIMHU TJAHLUEPHHOBbIMH ajbAerujiaMH H MpabBbl-
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MH H JIeBbIMH KpaGaMu-cKkpunauamu (lO.A.YpmaHuen); mexay o6-
leHd CTPYKTYPOH reHeTHUeCKOro Koaa, psiioM 6HHOMHAJNLHOTO pa3Jio-
KeHuss 2°% HKocas’apoM, N0A€Ka3APOM, XHMHUECKHM COeHHEHHeM
GapeHoit M paanonsipHell uupkoperma aoaekasapa (A.I'.Boaoxouc-
Kuid, IO.A.YpmaHues).

Ciona e MOXHO OTHECTH CXOACTBAa: TOMOJIOTHUECKHX PpSIOB
Pa3BHTHA XXHBOTHbBIX H PAacTeHHH C TOMOJIOrHYECKHMH psilaMH CIHP-
TOB H YIJIeBOAOPOIOB, YyCTaHOBJAeHHHe coorBercTBeHHO E.Konom
H H.U.BaBunoBHM; psifioB pa3BuTHS Beleil MaTepPHANbHOR KyJbTYpH
Yes0B€Ka ¢ psANAMH Pa3BUTHA OPraHU3MOB, OTKPHLIThie apXeoyoraMH
[1.PuBepcom n O.MoHTeanycoM; GHo3BoMIOLMH, GHOLUEHO3a, ecTecT-
BEHHOro OT60Opa € TeXHO3BOJIOLHEeH, TEXHOLEHO30M, HH(OPMALHOH-
HbIM OT6opoM, oOHapyxeHHbie B.M.KyapHHbIM; reHoMa ¢ fA3bIKOM,
3BOVIIOLLHOHHON FeHETHKH CO CPaBHHTEJbHHM A3bIKO3HaHHEM, PACCMOT-
pedHnle b.M.MeaHHKOBLIM; CTaTHCTHUECKOrO 3akoHa Buanuca, ycra-
HOBJIEHHOTO Ha OpPraHu3Max CO CTaTHCTHYeCKHM 3akoHoM Llunga,
OTKPHITOr0O Ha MaTepHaJe JHHrBHCTHKH, a8 TaKXe reOXHMHH H MHHepa-
JIOTHH; JOrHOPMAaJbHOTO 3aKOHa paclpeieleHHsl TaNakTHK B NPOCT-
paHCTBe C JIOTHOPMAJbHLIM 3aKOHOM paclpeleNeHHst XHMHYECKHX
3/IeMEHTOB B 3eMHOH Kope, CTPYKTYPHHIX COCTABJAIOUIHX B MOJIHKPHC-
TaJJaX, XXMBOTHHX H pacTeHuii Ha noepxHocTH 3emau (b.B.Kapa-
CeB) ; 3aKOHa 3JIeKTponpoBoAHOCTH OMa € 3aKOHAMH TeNJIONPOBOAHOC-
TH Pypbe, puabrpauun dapcu H T.4.

NMPHBEAEHHBIX CJy4YasiX CXOACTBO He SHABJISETCA CJeACTBHEM
poacTBa HW/WAH OAHHAKOBHIX YCAOBHH CYLI€CTBOBaHHS, YTO AaJo
HaM B CBOe BpeMs MoBoA chopMysinpoBaTh Takod adopu3Mm: «Cxo0-
HO — He 8ce2da Cx00HO no npusune poocTéa uau OOUHAKOBLIX
Ycao8uli cyuyeCT808aRUA UAU NO Npu4ure To20 u dpyeoeo». UrHopu-
poBaHHe Gofee CJH0XKHOH, ueM npeAcTaBIsIOCh cTopoHHHKaMu CT3,
NPHPOAb CXOACTBA MOXET NMPHBOAHTb H NPHBOAHJO K MOCTPOEHHIO
JOXHBIX «ApeBec XH3HH», KakK mnoka3dan C.B.Meiien Ha npumepe
paGoT aHrjuickoro najaeo6oranuka P.MeabBuias [42].

JI.C.bepr nonaran, 4To CXOACTBO — fiBJIE€HHE, XapaKTepHoe AJs
BCEro OpPraHH4Yeckoro Mupa BO BCe BpeMeHa H BCeX MecCTaX €ro
CyLleCTBOBAHHA, YTO OHO 3aTpardBaer cCamMblie CyLUeCTBEHHbLE UepThl
OpPraHH3MOB KaK BHellHHe (MOp¢oJorH4ecKHe), Tak H BHYTPEHHHE
(¢pn3noNOro-6HOXHMHUYECKHE H MOJeKyJsipHO-reHeTHueckne). Ha oc-
HOBAHHH MHOTrOYHCJeHHbHX npuMepoB Takux cxoactB J1.C.bBepr npwu-
lea K ¢pyHAaMeHTaJlbHOMY 3MINHPHUECKOMY OGOOIEHHIO — K 3aKoHYy
KoHBepaeHyuu, KOTOPLIH He cllelyeT NyTaTb C €ro YaCTHLIMH NPOsABJIE-
HHSIMH, T.e. MMPOCTO C KOHBepreHuHeHd H napaJyeausmoM. OH cuuTaJ,
YTO BMeCTe C 3aKOHOM [IHBEPreHLHH B OJHOM PAAYy HaXOAWTCAH 33KOH
KOHBEPreHUHH H Aa)Ke rocnojcTeyer Haa HuM [41].

M xaK HH neyalbHO, «CHHTETHCThI», BONPEKH COOCTBEHHLIM NPETeH-
3HAM Ha BBLICLIHH CHHTE3, OKAa3aJHCb He B COCTOAHHH MOHATH JE€HCTBH-
TeJNbHOE 3HAYEHHC., MOXeT ObiTb, CaMOro BEJHKOro AOCTHXEHHA
JI.C.Bepra — 3aKkoHa KOHBepreHUHH.
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Mexay Ttem, ¢ Touku 3pesua OTC u Ha3BaHHbHIX BHIIE ee
OOLLECHCTEMHbBIX, a8 TaK)X€ BOJIOLHOHHLBIX H HE3BOJIIOIIHOHHbIX 3aKo-
HOB, CXOACTBO, CHCTEMHbIi H3OMOP(PHU3IM — AeHCTBUTENIbHO BCeOOLLHIH
H PyHAaMeHTaJbHbLIH, OXBAThHIBAIOUIHH BCe CTOPOHbI OLITHS MAaTEpPHH
¢peHoMeH. 3aKoH KouBepreHuhu J1.C.bepra MoXXHO H HYXHO paccMar-
pHBaTb KaK OGHOJNOTHUECKYIO peasiH3aluio Tpe6oBaHHH 3THX 3aKOHOB
OTC u npeacraBasiTb ero Tenepb He TOJbKO B BHA€ IMIHPHYECKOro,
HO H BaXKHeHLIero TeopeTHYecKoro o600uleHusi 6HOJNIOTHH, MPHUYEM He
KaK «rocrnoiMHa», a paBHONPABHOro NMaprHepa 3akoHa JAHBEpPreHIlHH
Y.[1apBHuHa.

OTC no3sBoasieT CylleCTBEHHO Pa3BHTb HOMOIE€HETHYeCKYIO JIHHHIO
B YYEHHH O CXOACTBe Boo6Lie, GHOJOTHYeCKOM B OCOOGEHHOCTH, H
B psile APYTrHX HanpasJ/eHHH.

Bo-nepBuix, NOCpeACTBOM MPHHLHNHAJNbLHO HOBOTO BbiBO4a O CXOQA-
CTBE, CHCTEeMHOM H30MOp(pH3IMEe KaK O CHCTeMe 00beKTOB [JaHHOro
«<poia», a 06 udoMopdHuecKoiH MoaHPHKaUuHH — KaK oOObeKTe-CHC-
TeMe.

Bo-sTophix, 3a cuer HOBOro 00600lleHHSI — KaTerOpHH <«(pOpMbl
H30MOpP¢H3IMa MATEPHH» H BbIBOAAa CHCTEMHO-H30MOpP(PHUECKHX 3aKO-
HOB Pa3BHTHSA — 3aKOHA 3BOJIIOLLHOHHOH (HE3BOJIOLHOHHOH) H30MOP-
(H3allHH, 3aKOHA COXPaHEHHSI 3BOJIIOLLIHOHHOrO (HE3BOJIIOLHOHHOrO)
CXOACTBA, 3aKOHA 3BOJIIOLLHOHHOTO H (HJIH) HE3BOMIOLHOHHOTO CHCTEM-
HOro H3omMopgusma.

B-Ttperbux, 6saroaaps Mo/I0XKEHHIO O FOMOJIOTHYHOCTH H OAHOOA-
HO3HAYHOM COOTBETCTBHH KaXAOr0 HEe3BOJIOLHOHHOTO CHCTEMHOro
npeobpa3oBaHus, aHTHNpeo6pa3oBaHHsi, HX HHBAPHAHTOB CBOEMY
3BOJIIOLHOHHOMY CHCTEMHOMY npeo6pa3oBaHuio, aHTHNpeo6Gpa3oBa-
HHIO, HX HHBApHaAHTaM; BbiBOAy 00 H3MeHeHHH BooOlle KakK O 3apOAbl-
LieBOH ¢opme pa3BHTHA BooOllLie.

B-uerBepThix, 3a CueT NpelAsIOKEHHSE aJFOPHTMA MOCTPOEHHSI CHC-
TEeMHOro H30MOp(H3MAa H aJITOPUTMA MNpeAcKa3aHHs CXOIACTBa, a
Tak)Ke OTKPLITHSA pPsi/la HOBBIX CJIy4aeB MATEMaTHYECKOro H3oMOp(H3-
Ma He TOJIbKO MeXXAy HOCHTENSIMH Pa3BHTHA, HO, UTO Fropa3jio BaXKHee,
H MeX1y CAMHMH CHCTEMHbIMH 3BOJIIOLLHOHHBIMH H HE3BOJIOWHOHHBIMH
npeo6pa3oBaHHAIMH, AHTHNpeOOpa3oBaHHUSIMH, HCTOYHHKAMH Ppa3BH-
THR H H3MEeHeHHsl, GOpMaMH AeHCTBHA H B3aHMOOTHOLLIEHHS PaKTOpPOB.

B-naTbix, 3a cyeT BHIBOAA AECSTKOB, COTEH, ThICAY, J€CATKOB ThICAY
HOBBHIX KJ1acCOB H30Mop¢dH3Ma.

B-wecThix, 32 cueT NPHHUHNHAJABHO HOBOrO BhiBOAA BCEX, B TOM
yHcse <«MNONHPUIETHYECKHX» CNOCO60B MOpOXAeHHs cxoiAcTBa —8
AN OTAeNbHOrOo 0O6beKTa-CHCTEMB, 255 A/si X coBOKynHocTei. BHe
OTC Ttako#t Bonpoc B HayKe AaXe He MOCTaBJICH.

B-ceabmuix, nocpeacrTBom Tpe6oBaHusi (NpH QHKCHPOBAHHBIX Npe.-
NOCHI/IKax) MOJIHOTH BHIBOAA BCEX BO3MOXKHMIX KJacCOB CXOACTBaA.

HakoHel,, B-BOCbMBIX, MOCPeACTBOM Tpe6GoBaHHA H3yuyaTb JI000H
H30MOpP(PH3M, B TOM uHcJe GHONOrHYeCKHi, He MPOCTO BO «BceobLLeH
CBSI3H M B3aHMOOOYCJOBJIEHHOCTH», a B CHCTeMeé H30MOP(PH3IMOB,
H3yuaeMblX APYrHMH HaykKaMH, C OJAHO#l CTOpPOHbI; C ApYrod — B
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HeMpeMeHHOM €AHHCTBe C NMOJHMOP(PH3IMOM KaK € ero NpoTHBONOJOX-
HOCTBIO H HeOOXOAHUMBIM JONOJHEHHEM.

Monumopdnusm pa3suTHs M H3IMeHeHHS. IBONIOLHOHHbBIE
H HE3BOJIIOLIHOHHbIE 32KOHb CHCTEMHOro noaumopdusma

C toukn 3penuss OTC (Y) nonumMoppH3M — 3TO MHOXKECTBO 06 bEK-
TOB-CHCTEM, NMOCTPOEHHbIX YaCTbi0 HJIH BCEMH CEMbIO CrocoOaMH H3

NepBHUHLIX 3JEMEHTOB OJHOrO H Toro e MHoxectBa {M/”} u

pa3inyamlolHxca Ju6o no uucay, Jubo No OTHOWEHHAM, JAHOGO MO
YHCAY H OTHOLUEHHSM HX NEePBHYHbIX 3/eMeHTOB. C MaTeMaTHuUecKOH
TOYKH 3PeHHS] MO3TOMY NoNHMOPpPHUEcKass MOAH(PHKALLHA NpeAcTaeT
Ju60 Kak coueTaHHe, Jub0 KaK nepecTaHoBKa, JIHOO KaK pa3MelleHHe
H3 M NePBUYHLIX INEMEHTOB MO I.

OrtBeyalouie 3THM TpeM CAy4yasiM TOAHMOPGH3MBI MHOXeECTBa
COYEeTaHHH, NepeCcTaHOBOK, pa3MelleHHH 6yAyT COOTBETCTBEHHO HEH30-
MEpPHHHbIM, H3OMepHHHbLIM, H3OMEPHHHO-HEH3OMEPHHHLIM NOJHMOp-
¢pHu3Mamu.

B OTC(Y) noka3niBaercsi, uto: 1) Hen3oMepHHHbIA MOAHMOPGH3IM
NnopoXKAaeTcs Nnpex/ae BCero nocpeicTBOM KoaHyecTBeHHOro npeobpa-
30BaHHA; 2) KolHuecTBeHHOe npeo6pa3oBaHHe MOXET peaJiH30Bbl-
BaTbCsl TOJNbLKO TpeMsi crnoco6amMu: au60 npubGasiaeHneM A, Jn60
BhluuTaHueM Ap, nH60 npH6GaBaeHHeM A, H BblYHTAHHeM A; nepBHU-
HbIX 31eMeHTOB (A} 2 Ay, Aj=A,, A, A2>1), dopmamn peanusa-
UHH KOTOPbIX (COOTBETCTBEHHO TE€M HJH HHbLIM CAydasiM) SABJAIOTCA:
npoyeccol «BXO4a» W «BbIXOAa», «AeJEHHS» W «CJAUSHHSA», «pOCTa»
H «pelYKUHH», «CHHTe3a» H «pacnana», «00MeHa» H «OAHOCTOPOHHe-
ro TOKa» 3JIEMEHTOB; CTPYKTyps. «npubOaBlieHHA» (B YaCTHOCTH,
«BHEAPEHHUSI»), «BbIUHTAHHA» (B YACTHOCTH, C «AbIpKaMH»), «oOMe-
Ha», «npeBpalleHHsA» (MOHO- HJAH 3HAHTHOTPOMHOrO);, CUCTeMbl «OT-
KpbITble» (CO BXOAOM H BLIXOAOM), «MNOJYOTKPHLIThiE» (CO BXOAOM, HO
6e3 BbIXOZAa — THMA «YePHLIX AbIP»), «Nojy3akpbiToie» (6e3 Bxoaa,
HO C BbIXOAOM — THNa «6eablx AbIP»), «3aKkpbiThie» (6e3 Bxoaa
H BblX0Aa) (3aKOH KOJIHYEeCTBEHHOro npeo6pa3oBaHUsA O6bEeKTOB-CHC-
TEM).

Bo n3bexxaHne Heaopa3yMeHHH OTMETHM, YTO 3aKOH KOJIHYECTBEH-
Horo npeo6pa3oBaHHs OODBEKTOB-CHCTEM 3]€Cb BrepBble TpHBELEH
B HOBOH, 6oJiee LIHPOKOH H conepxkarenbHoM, popmyanposke. [1pex-
HHe ero (QOpMYJUPOBKH He cOBCeM OOOCHOBAHHO OrpaHHUHMBAJHCH
JHIb «OTHOLIEHHAMH» NpPHOaBAeHHA WJINH/H BbIUHTAHUSA NEPBHUYHbIX
3/1eMEHTOB.

Oco60 OTMeTHM BbLIBOA B KauecTBeé MOAYCOB KOJHYECTBEHHOrO
npeoObpa3oBaHUA OOBEKTOB-CHCTEM TaKHX TMPOLECCOB, CTPYKTYP H
CHCTEeM (O HHX CM. Bbillle), KOTOpble paHee B Hayke pacCMaTpHBaJIHCh
MPOCTO KakK M3HayaJbHO AaHHDIE.

3aKOHY KOMTHYECTBEHHOro npeo6pa3oBaHisi 06 bEKTOB-CHCTEM OTBe-
yaloT BCe (POPMb MaTepHH H Bce (GOpPMbl ee CYIeCTBOBaHHUA: H
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CyO6CTaHUHA, H ABHXKEHHE, H NPOCTPAHCTBO, H BpeMs, H BCE HX BHJbI.
[TosTtomy 6e3 ocoboro Tpyna MOXHO yKa3aTh peaJibHble CHCTEMbI, HM
orBeyaiouiHe. TakoBhl, HanpHMep, CYLLECTBYIOlLilHE B MHpe KpHCTaJ-
JIOB «CTPYKTYpbl NpHOaBJeHUsI» (B UACTHOCTH, «BHEAPEHHAY), «CTPYK-
TYPbl BHIUHTAHHSA» (B YAaCTHOCTH, C «AbIPKaMH»), «CTPYKTyphl oOMe-
Ha», «CTPYKTYPH — MOHO- HJH 3HAHTHOTPOIIHOrO — NpeBpalleHHAY;
TOYEUHble Tpynnb CHMMETPHH C [06aBjieHHBIMH HJAH BbIYTEHHLIMH
BePTHKAJ/JbHBIMH, TOPH30HTA/bHbIMH, AHATOHAJbHLIMH TMJOCKOCTAMH
OTpaXeHHsl, a TakXke C OCAMH BpallleHHSI H3 T€ HJH HHble YIJbI;
XPOMOCOMHBIE Ha0bopnl C yBeJIHUEHHbIMH (BcJieACTBHE aBTO-, aJJjio-,
NCeBJONOIHIVIOHAH3 A1 HH, TTIONHIaNJIOHAH3alHH) HJAH YMeHbliIEeHHbIMH
(BCneACTBHEe HX NOTepb f1pu npoueccax, o6paTHLIX NMEepPBbIM) YHCAAMH
XpPOMOCOM; TOHATHS — AHAJHTHYECKH OOllHe, [MOJNy4YeHHbIEe MyTeM
BblYHTAHHA NMPH3HAKOB H NOAYHHSIOLLHECH 3aKOHY 06paTHOr o OTHOLe-
HHA coaepXKaHHA o0beMy MOHATHA; H CHHTeTHYECKH oOliHe, NoJyyeH-
Hble nyTeM npHOaB/ieHHs1 MPH3HAKOB H TMOAYHHAIOLIHECS 3aKOHY
MPAMOH NPONOPLHOHANBHOCTH COAepXKaHUSA O6beMy NOHATHA; XHMH-
YyeCKHe NpoLecchl, CONpoBoXAawLlHecs «npHOGaBJieHHeM H/HIH BbiYH-
TaHHEM» TeX WJIH HHBIX PH3HKO-XHMHUECKHX €AHHHL; CHCTEMbl — OT-
KPhiTHie, 3aKpHIThie, MOJNYOTKpPbLITbie, NOJNYy3aKpbiTbie, H3yyaeMmbie B
KOCMOJVIOTHH, TepMOAHHaMHKe, OHONOrHH, KHOepHeTHKE H B psae
APYTHX HayK; HaKOHell, NpoCcTO apu¢pMeTHKa C ee rJ1aBHbIMH ONepaLH-
AIMH — npH6aBieHHeM H/HJAH BblUHTaHHeM. B 061ieCTBEHHOM MPOH3-
BOACTBE, pacCMaTpHBaeMOM KaK CHCTeMa, TaKXe HMEIT MeCTO B
cnelH(pHYeCKOM BHAE SIBJICHHS NpeBpalleHHsA, o6MeHa, npHOaBJeHHs,
BHIYHTAHHUA MPEIMETOB, CPEACTB, IPOAYKTOB TPyAa, CAMHX TPYASLLHX-
Csl.

Hanee 8 OTC(Y) ycraHoBaeHO, uto:. 1) H3OMEpHHHBIA MOJUMOP-
¢u3M (H30MepHS) MOXKET NMOPOXKAATbCH NMOCPEACTBOM BCeX 7 3BOJIO-
LLHOHHBIX H 7 HE3BOJIIOLIHOHHBIX CHCTEMHbIX MpeoGpa3oBaHHH H Mpex-
Ae Bcero O(H)-npeo6Gpa3oBanus, 2) B R-cHcreme, B KOTOpoO# OfHM
0GbeKTh-CHCTEMbI NIEPeXOAAT B Apyrde (ABa M GoJee) H3IMEHEHHSIMH
JIHLIb OTHOILIEHHH MeXXAy NepBHUHbIMH 3JeMeHYaMH, B TAKOH CHCTeMe
BO3HHKaeT H3OMepHA (3aKOH H3OoMepH3auHu); 3) 3aKOHY H30MepH3a-
LLIHH OTBEYaloT BCe (POPMbl ABHXKEHHSI H BCe (POPMbl CyLLECTBOBAHHS
MATEpHH, UTO NPHUBOJAHT, C OAHOH CTOPOHLI, K H3OMEPHAM (PH3HUYECKHM,
XHMHYECKHM, reoJioro-MuHepanorHyecKkuM, GHOIOTHUYECKHM, COLlHaMb-
HbIM, C ApPYrod — K H3OMepHSIM MpPOCTPAHCTBEHHHIM, BpEMEHHbBIM,
AHHAMHYECKHM, ..., INPOCTPAHCTBEHHO-BPeMeHHO-AHHAMHUECKHM; 4)
CyLLeCTBYeT TaKasi CBfi3b MeEXI1Yy H30MepHeH H CHMMETPHEH, UTO
BCAKasi KOHeYHasi rpyffia CHMMETPHH MNOpsaka N MaTeMaTHYECKH
H3oMOp(dHA HEKOTOpO#H MOATpyNne rpynnsl BCeX H3OMEpPH3alHi N-of
cTeneHH; 5) ecau ABa usomepa M, u M, pasanualorca no crTpoeHuio,
TO TOFAA OHM PAa3NHYAIOTES APYF OT Apyra W Mo 6eCUHC/IEHHOMY
MHOXeCTBY CBOHCTB — OTHOIIEHHH R ;(j=1--o00) K ApyruM oGbek-
TaM; 6) ecau aBa n3omepa U, u H; pas.nuqalo'rca no CBOHCTBaM, TO
TOrAa OHH OTJIHYAIOTCS APYr OT ApPyra H IO CTPOEHHIO.
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Haxkouneu, 8 OTC(Y) nokasaHo, 4TO:

~— H30MEPHHHO-HEH3OMEepHHHbIH MOAHMOPPH3IM MOXKET NOPOKIAATh-
CA BCeMH 7 HEeIBONIOLUHOHHBIMH H 7 3BOJIOLHMOHHBIMH CHCTEMHBIMH
npeo6pa3oBaHUAMU;

— B J1060i R-cucreme umeer mecro nonumopdHusm;

— noanMopduueckas MoaupHKaLHA — 3TO OGbEKT-CHCTEMA, NOJH-
MOpP(PH3M — CcHCTeMa OOGbEKTOB OAHOrO H TOrO ke poAa;

— /Mo60H 06bEKT ecTb NnoaHMopdHuecKas MOAH(PHKALHA H Jiobas
noiuMopdpHueckas MoaudHKauUA MPHHALJEKHT XOTA Obl OAHOMY
NMOJUMOPPH3IMY (3aKOH noauMopdpH3alluu);

— 3aKOHY NMOJHMOp¢HU3aLUH NOAUHHAIOTCA BCe (POPMbl ABHXKEHUS
H BCe (OpPMBl CYLLECTBOBAHHWS MaTEpHH, UTO MNPHBOAHT, C OAHO#H
CTOPOHbI, K NOAHMOPPH3IMAM (PH3HUYECKHM, XHMHUECKHM, Teoj1oro-MHu-
HepaJorHYecKHM, GHONOrHUEeCKHM, COLlHAJAbHBIM, C APYrod — K MOJH-
MOp¢dH3MaM MNPOCTPAHCTBEHHbIM, BPEMEHHbIM, AHHAMHYECKHM, CyO0-
CTaHLHMOHAJbHBIM, a TaKXe K CKOMOHHHPOBAHHBIM H3 HHX MO 2, 1o 3,
no 4.

O600u1HM 3HaHUS O MHOTOUHCJEHHBIX BHAaX NMOJHMOppH3IMa noc-
PeACTBOM HOBOH OOLECHCTEMHOH H (PUIOCOPCKOH KaTeropuu «gpopmeot
noaumopusma marepuu», BKJIOUYass B COAepkKaHHe 3TOH KaTeropuu
noauMopPpu3M He TONbKO (POPM caMoit MaTepHH, HO H BCEBO3MOXHbIX
¢opM ee aTpHOYTOB, NEpeuHCNEHHBX B CBA3H C KaTeropued «(opMbl
nosnMopdu3Ma MaTepuu».

[Tlomumo ckaszanHoro, B OTC(Y) npennoxeH ajropurm noctrpoe-
HUs noauMop¢H3Ma B Buae R-cucrembl; BbiBeneHbl 3, 9, 162, 192
(COOTBETCTBEHHO Pa3HbIM CJyuyasiM) HOBbIX €ro KJacCOB; paccMOTpe-
HblI' 8, 27, 255 (COOTBeTCTBEHHO CJayuyafAMm) crnocob6oB MOpOXKAeHHS
H «YHHYTOXKEHHA» KOHKPETHOro noauMop¢Pu3iMa,; noKa3aHa HeoGXOAH-
MOCTb H3y4YeHHS Jwoboro nonumopduiMa, BO-NEPBbIX, B CHCTEMe
NOAHUMOP(PH3MOB, H3yyaeMblX HeryMaHHTapHbIMH H TYMaHHTapHbIMH
HayKaMH, BO-BTOPbIX, B 06513aTe/IbHOM €JUHCTBE C €ro NPOTHBONOIOX -
HOCTbIO — H3OMOP(PH3IMOM.

Oco60 noauepkHeM HeH36eXXHOCTb MPHHALJNEKHOCTH JM1060ro 06b-
eKTa — CHCTEMbl HJH JI060H nosuMopPHUeCKOH MOAHPHKALHH XOTSH
6bt onHoOi R-cucreMe wian xots 66l OQHOMY MOJHMOPOH3MY: NOPOXKAe-
HHe 00beKTOM-cUCTeMOH R-cucteMmbl, ero nosumopgH3aliusg HeoTBpa-
THMO CJiellyeT AaKe TOIbKO H3 NPH3HAHUSA HAJHYHA JHIHb BHYTPEHHe-
0O HCTOYHHKA €ro H3MeHeHHS W pa3BHTHA — (aKTa ero CyuecTBoBa-
HHA, He TOBOPA yXe O MPH3HAHHWU H BHELUHEro HCTOYHHKA ero
noauMopdusauuy — ¢pakra aeiAcTBua Ha Hero pakropos cpespl. [lel-
CTBHTE/NDbHO, CYylleCTBOBaHHE OOGBHEKTA-CHCTEeMbl B KaKoOH Obl TO HH
6bis10 dopMe (MaTepuanbHOHl HJAH HAeaNbHOH) O3HavYaeT W ero
HeH36eXKHYI0 H3IMEHUHBOCTb, MOCKOJNbKY [BHXEHHE — HEYHHUTOXH-
Mbid H Heco3ujaemblii aTpubyt martepun. CaMa >Xe H3MEHUHBOCTH
06beKTa-CHCTEeMbl — 3TO BCeria H3MEeHUHBOCTb M0 ONpeneNeHHOMY
3aKoHy aA460 unucaa, Ju6o oTHOLIeHH#, JH60 KauecTBa, JH60O uKcaa
H OTHOLIEHHH, YHCJA W KauecTBa, KaueCTBa M OTHOLUEHHH, 4YHCAA,
KauecTBa H OTHOLIEHHH ero nepBHYHLIX 3jeMeHToB. Ho npeo6pasosa-
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HHe 00 beKTa-CHCTEMbI HEKOTOPbIMH HJAH BCEMH 7 cnoco6amun Hen3bex-
HO NpHUBCAECT K BOBHHKHOBCHHIO Au60 OAHOTO HJIH HEeCKOJNbKHX O0bek-
TOB OJJHOTI'O H TOro XKe€ poaa — CHCTEMbI Si HJ/IH, UTO TO XK€, MHOXKEeCT-

Ba NOJNUMOP(PHUECKHX MOAH(PHKALHH — noauMopdu3Ma; aud0o OAHO-
ro WiH HECKOJIbKHX O0OBbEKTOB KaueCTBEHHO APYrux poaoB. B u3Becr-
HoM cmbicie OTC noarBepxaaer npeacrasienne B.W.Bepuaackoro
o nosumMopdusMe Kak oblieM cBoicTBe Matepun [43].

B npusuune, B BHZe oOuled TeHAGHUHH — H3-3a OECKOHEYHOro
MHoroobpasus B Mupe YyCJAOBHH CylLleCTBOBAHHS, <«OTNYLLEHHbIX»
Martepuu MacwTaboB BpeMeHH M MPOCTPAHCTBA — MNOJMHUMOPHH3aAUHA
B npupoie, obuiecTBe H MbIlUJACHHH [AOJXKHA OCYLLeCTBJATbCA C
HeoOblUaHHBIM Pa3MaxOM H H3OLIPEHHOCTbIO, ¢ peajH3alluen gaxe
OueHb MaJIOBEPOATHbIX, HO TEOPeTHYECKH BO3MOXXHbIX KOMOHHAUHH
CaMbiX Pa3JHYHbIX TepPBHYHBLIX 3J/IeMEHTOB, OTHOLIEHHH €IHHCTBa
H 3aKOHOB KoMmno3uuuu. M1 peanibHOCTb TeHAEHUHH K MpeBpPaLLEHHIO
B AEHCTBHUTEJbHOCTb BCeX BO3MOXHOCTEH MNONHMOpPpPH3ALUHH H TEM
caMbiM MOPOXJEHHA HOBOTO MOATBEpPXKAAlOT (paKThl HEe TONLKO HCTO-
PHH Ppa3BHUTHS NPHPOALI, HO W uejoBeyeckoro obuiectsa. QueHb
HarAsiaHoe MOATBepXXAeHWe CKa3aHHOMY AaeT WCTOPHSI Pa3BHTHA ...
CMopTa, XapakKTepH3yloLEerocs co3laHHeM CaMbiX «HeBEPOATHLIX» BH-
AOB CNOPTHBHBLIX HIP H HX COYETaHHH, B YACTHOCTH, C MAUOM (dyTOo,
ravabovs, Bosnenb6on, Gackerbos, mMotobods, BaTepnoj, ynpaXHeHHs
C MAYOM B XYA0XKECTBEHHOH THMHACTHKe, B ... BO3AYILHOH cpeje, Ha
Jowaaax M T.A4. U T.M.).

OueBuaHo, Gyner NpaBHJbHO, €C/IH 3HAHHA O pacCMaTpHBaeMoM
oblLeil A NPUPOALI, 00LLECTBA H MbILLIJIEHHS BEPOATHOCTHO-AE€TEPMH-
HHCTHUYECKOH TeHAEHUHUH Mbl 3aKpEllHM NOCPEeACTBOM 0COGOro NPHHIH-
na — NPUHLUNA MAKCUMARbHOU noaumopgusayuu.

[MpumeHutesibHo K pa3ButHio (H3meHenwwo) OTC yueHue o noawu-
MopdH3Me 000pauHBAETCA CAEAYIOUIHM.

. 1. IBONIIOUHOHHBIM H HE3BOJIIOLHOHHLIM HEH3OMEPHAHLIM RONKHMOD-
(pH3IMOM H OTBEYAIOWHM €My OCOOBLIM 3BONIOLHOHHNM H HEIBOJIOUHOH-
HHIM 3aKOHOM KOJHMYECTBENHOro npeoGpa3oBanHus 00bEKTOB-CHCTEM,
coraiacHo Koropomy «KB- wian Kia-npeo6pasoBaHue MOXKeT peasvu30Bbi-
BaTbCA TO/NbKO TpeMs cnocobamu: aubo npubGasieHuem A, Junbo
BhiuHTaHHeM Ap, JHO60 npubaBaeHueM A, ¥ BblUHTaHHEM A2 I€pBHUY-
HbIX 3JieMeHTOB, (POpMaMH peasin3allii KOTOpPbiX (COOTBETCTBEHHO
TEM HWJAH HHbIM CJly4yasiM) MBASAIOTCH: npoyeccs. «BXoAa», «BbIX0ja»,
«JleJICHURA», «CIHAHHA»; «poCTa», «PelyKIHH», «CHHTe3a», «pachna-
na»; «o6MeHa», «KONHOCTOPOHHEr O TOKA» 3JIEMEHTOB; CTPYKTYPbL «NPH-
O6aBaeHHsI», «BblUHTAHUA», <«OOMeHa», «MpeBpalleHHA»;, CUCTeMbl
«OTKPBHITbIe», «NOJNY3aKpbiThie», «NOJMYOTKPbITbie», «3aKphbiThie».

2. JBOMOUHOHHBIM H HEIBOJIOLHOHHBIM H3OMEPHHHBLIM TNOJHMOP-
¢Gn3mMomM (H3OoMepHeH) H OTBEYAWIUHM €My 32KOHOM 3IBOJIIOUHOHHOM
H HEIBOJIOLHOHHOH H3OMEPH3AUMH, COrM1acHO KOTOPOMY «B 3BOJIIOUH-
OHHOW HJH HEe3BOJIOUHOHHOH R-cHcTeMe, B KOTOpOH NOCpeACTBOM
3BOJIIOLLHOHHBIX HJAH HE3BOJNIOLUHOHHBbIX CHCTEMHbLIX NpeoOpa3oBaHHH
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OJHH O0BEKTbI-CHCTEMbl TEPEXOAAT B ApYyrHe (ABa H 60J1€e) H3IMEHEHH-
SIMH JIHIIb OTHOLUEHHH MeXAy NepBHYHbIMH 3JE€ME€HTaMH, B TakKoOH
CHCTE€MEe BO3HHKAaeT 3BOJIIOLLHOHHAS HJIH HE3BOJIIOLLHOHHASI H30MEPHA».

3. IBONOUHOHHBIM H HEIBONIOUHOHHMM H3O0MEPHHHO-HEH3OMEpPHH-
HbIM NOAHMOPPHIMOM H OTBEHAIOULHM €EMY IBONIOLUHOHHLIM H HEIBOJIO-
UHOHHLIM 33aKOHOM NOJHMOPQPH3IAUHM, COT1acHO KOTOPOMY «JI060H
3BOJIIOLIHOHHBIH HJIH HE3BOJNIOLHOHHbBIH OODBEKT €eCTb 3BOJIIOLLHOHHAsA
HJIH HE3BOJIIOLIHOHHAsi NonHMopdHuyecKass MOAHDHKaALHA H J0b6as
Takasi MOAHQHKAUHA NO3TOMY NPHHAAJNEXHT XOTA O6bl OlHOMY 3BOJIIO-
IITHOHHOMY HJIH HE3BOJIIOUHOHHOMY NOJHMOP(H3IMY>.

4. 3BONIOLHOHHBIM H HE3BONIOUHOHHMM BEPOATHOCTHO-AETEPMHHHC-
THYECKHM NPHHUHNOM MAKCHMAAbHOH 3BOJIOLLHOHHON HJIH HEIBOJIOU K-
OHHOK noiuMopdr3auun. HeunszoMepunithblii NnOIHMOPPH3IM H CBs3aH-
Hbi€ ¢ HHM NPOLECChl, CTPYKTYPbl H CHCTEMbI (4acTO NOA NPHBEAEHHKI-
MH® Bbillé HX Ha3BaHHSIMH) XOPOLIO H3BECTHH (DH3HKO-XHMMHKAaM,
KPHCTaNJIOXHMHKaM, 6HonoramM, Kn6epHeTHKaM, O/HaKo, 6e3 3KCJH-
IHPOBAHHA HX CHCTEMHOH MNPUPOAbI W TIPOHCXOXKAEHHA, HX CBSI3H
C 3BOJIIOLLHOHHBIMH H HE3BOJVIIOUHOHHbIMH KOJIHYeCTBEHHbIMH Npeobpa-
30BaHUSIMH H aHTHNpeoOpa30BaHHSIMH.

H3omepusa (u3oMepuiinbiii nonuMopdpH3M) OTKpPbITA H H3yuyaeTcs
B XHMHH, PH3HKe, GHOJIOTHH, T€OVIOTHH, MHHEPAJOTHH (B NOCJeJHEeH —
noj Ha3BaHHEM aaaoTponuu), oiHako B OGOJLLIHHCTBE cjaydyaeB Ge3
OCO3HAHHA MNOAYHHEHHST 3aKOHY H30OMEpH3aUuHH BceX GOpPM ABHKEHHS
H BCeX (POPM CYLUECTBOBAHHS MaTepHH, 6e3 HCNOJNb30BaHHS BlepBhIe
BoiBefeHHbIX B OTC(Y) 54 cTtpyktypHbix H 64 ¢yHAaMeHTaJbHBIX
H30ME€PHHA H CHMMeTpHH, 6e3 NOHHMAaHHA TIJYOOKOH CBSI3H KaX/IOH
H30MEPHH CO «CBOE€H» cCHMMeTpHeH H Hao6opoT; 6e3 HCNOoJb3OBaHHS
eJI0or0 psilia H30OMepPHHHbIX TeopeM, BNepBhie N0Ka3aHHbLIX B paMKax
OTC(Y); 6e3 noHHMaHHA BO3MOXHOCTH MOPOXJAEHHSI H3OMEPHH He
tonbko O(H)-npeobpaszoBanneM, HO W IAPYTHMH 3BOJIIOLLHOHHLIMH
H HE3BOJIIOLLHOHHBIMH CHCTEMHbLIMH Npeo6pa3oBaHHAMH H aHTHNPEOO-
pPa30BaHHSIMH.

Hakoheu, ¢ H3oMepHiiHO-HEH3OMepHHHBIM NOIUMOPPHIMOM HMeeT
AeN0 NMPaKTHYEeCKH KaXaas HayKa, OQHaKo 6e3 OCO3HaHHA Takoud ero
NPHPOABI, €ro CBA3H CO BCEMH 3BOJIOLLHOHHLIMH H HE3BOJIIOUHOHHBIMH
CHCTEMHBIMH Npeobpa3oBaHUAMH H aHTHNpeoOpa3oBaHHAMH; 6€3 HC-
noab3oBanus 3, 9, 162, 192 (cooTBeTCTBEHHO pa3HbLIM CJy4yasiM)
KJaccoB noauMopépuama, ycranoBienHbix B OTC(Y); 6e3 scHoro
NOHHMaHHA ero OOIEeCHCTEMHOT0 CTaTtyca H MNOAYHHEHHSI 3aKOHY
noauMop@Pu3auuu Bcex (popM ABHXKEHHSI H BceX ¢OpM CylLiecTBOBa-
HUSl MATEPHH H, YTO OCOOEHHO BaXXHO, BCeX (POPM H3MEHEHHS W BCeX
¢bopM pa3BuTHA, Bcex (opM aeHCTBHA H BceX. GOPM OTHOLIEHHS
MAaTEPHH.

Mexny TeM Bce nocTpoeHHble B JAaHHOH pa6ore R-cuctembi
AABJASIIOT COOOH T€ HJH HHble NMOJHMOP(QH3MDI.

R-cuctembl 3 15 nau 8, 31 nan 16 3BONIOLHOHHBIX (HE3BOMIOLHOH-
HbiX) CHCTEMHBIX npeoGpa3oBaHui (cM. Taba. 4—6) npeacTaBJsAIOT
co60H NpHMepbl HEH3OMEPUHHOro NOAUMOpP(PH3IMA, NMOCKOJIbKY Kax-
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NadA TakKkasd R-cuc*rema ABJIAETCA MHOXeCTBOM BCeBO3IMOX2KHbLIX CoueTa-

HUH H3 M NepBHUHLIX CHCTEMHbIX Npeo6pa3oBaHHil MO N (B YaCTHOCTH,
4 5

15=) Cn_y 3l=) Ch_y).

m=4>
n=|I| n=|

R-cuctemb 13 27 1 81 3B0OMIOLHOHHBIX (HEIBOJIIOLLHOHHBIX) CHCTEM-
HbiX aHTHnpeoGpa3oBaHuii (cM. Taba. 2, 6) npeacraBiasOT co06oi
npuMepbi M30MepHHHO-HEH3OMEpPHHHOro NOJAHUMOP(PH3IMA, MOCKOJbKY
KaX1asi H3 HHX SIBJIIETCS MHOXKECTBOM BCEBO3MOXKHbIX pa3MelleHH#
M3 M NePBHUYHBIX CHCTEMHBLIX aHTuNpeoGpa3oBaHuit no n. JledcTBH-

m m
TeJbHO, No onpegenednio A =C"-P,  u Z Al = cr-P,. B
n=0 n=0 3
!
HaweMm cayyae C" =—-T—"—— P =2" Hmeem: 27= Z 5:2"=
m n'(m-—n)! n =

4
=3% 81= ) C;.2"=3"
n=>_

R-cucrembl u3 9 ¢opm neiictBus (ABy-, OAHO-, HOILCTOPOHHHX —
cM. Taba. 1) 1 9 dopm oTHOweHHA (KOHPEJATHBHbIX, KOHTpaldHCpe-
JIATHBHBIX, HOHKOHTPAAHCPENATHBHBIX — cM, Tabsa. 12) maTepHH Tak-
XKe NnpeAcTaBisioT co6od NpuMepn H3OMepHIHO-HEH3OMEPHHHOrO Mo-
JuMop¢du3Ma, NOCKOIbKY KaxAasl TaKkas CHCTeMa SABJAETCS COBOKYynN-
HOCTbIO BCEBO3MOXKHbIX pa3MellleHHil (C MOBTOPEHHSAMH) H3 M NepBHY-
HbIX «JeHCTBHIl» HJH «OTHOLIEeHHH» no n. Uncao Takux pa3MelleHHH

C NoBTOpeHHsiMH U3 m non A” =m". B HaweM caydae m=3, n=2
n A2=3%=9.

B uem 3nHaueHHe ANA HAYKH BCEro BuUIECKa3aHMOTO O NOAUMOPPH3IMeE
Pa3BHTHA?

Bo-nepBbiX, B 3KCNJIMKALLHH TPeX OCHOBHBLIX KJ1aCCOB 3BOJIOLLHOHHO-
ro (He3BOVIIOIWHOHHOrO) MoMHMOp(dH3IMa — HEeH3OMEepPUHHOro, H3oMme-
PHHHOrO, H30MEPHHHO-HEH3OMEPHHHOr0, a TakKXe CBSI3aHHbIX C HHMH
3BOVIIOLLMOHHBLIX (HE3BOIIOLHOHHBIX) CHCTEMHBLIX npeo6pa3oBaHHH, aH-
Tunpeobpa3oBaHui, MpPoOLECCOB, CTPYKTYpP, CHCTEM.

Bo-BTOpbIX, B NpeAsoXeHHH HOBOro o60611eHns, KaTeropuu «gop-
Mbl nonHMopdu3Ma MatepuH», U GOpPMYyJHPOBKE TpeXx HEeH3BECTHHIX
paHee NMoiuMOpPHUECKHX 3aKOHOB pa3BHTHA (H3MEHEHHA), a TaKxe
NPHHIKHNA MAKCHMAaJbHOH 3BOJIIOLLHOHHOH (HE3BOJIOLLHOHHOH) NOJIH-
Mopdu3anui.

B-tperbHx, B IBHOM ONHCaHHH NMOJHMOpPp(PH3IMA HE TOJNIbKO HOCHTE-
Jiel pa3BHTHAl W H3MeHeHHsl (ueM OGbIYHO OrpaHHUMBAJIUCh B HayKe),
HO W (BnepBbie) CaMHUX 3BOJIIOLLHOHHBIX (HE3BOIOUHOHHBIX) ¢(OPM
pPa3BUTHA M H3MEHEHHs, N€HCTBUA H OTHOLUEHHS] MAaTEpPHH.

B-uerBepThiX, B O6GHapYy>K€HHH CYylLLeCTBEHHOH HEMOJHOTHI CyLLecCT-
BYIOILIMX B HAYKaX O NpuHpoje H obliecTBe NnpeacTaBJeHUH O NOJHMOP-
¢Ppu3me.
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B-nsiTHX, B BO3MOXHOCTH HCNOJIb30BaHHA HOBOrO YY€HHs O MOJIH-
Mop¢pu3Me pa3BHTHA (H3MEHEHHs1) IR YriayGJieHHsI H pacliHpeHHs
JI060H KOHKPETHOH KOHLENUHH 00 3BOJIOLLHOHHOM MNOJHMOp(PH3ME.
HokaxeMm 3TO nocieaHee yrBepxiaeHHe. U cHoBa, cieiysi TPaAHLHH,
ANl 3TOro oOpaTHMCSl npexpae Bcero K OHOJNIOMHH, HO yXe He
K HOMOT€HETHYECKO#H, a K THXOreHeTHYEeCKOH KOHUENMUHH 06 3BONIOLH-
OHHOM OHononuMop¢usme [27, 44], 6o umenHo B paMkax CTI 3ta
KOHLemnuuss HanboJsiee pa3BHTA.

Moaumopdusm pa3suTHs (H3IMEHEHHS) H THXOreHe3

O60o61iennoe yueHne OTC 06 3BONIIOLLHOHHOM H HE3BOJIIOLHOHHOM
noJHMopdH3Me 3HaYUMO AJIAl HayKH.BooO1le, 6HOJNOTHH B OCOGEHHOC-
TH, Ha HaWw B3rJasj, npexine Bcero 6aaronaps cjaenylOLIeMy:

— BbiBoay 0 HeH36eXHOCTH, HEOTBPAaTHMOCTH NOJHMOPG¢H3aLHH
J1I0ObIX OOBEKTOB-CHCTEM Ha BCEX YPOBHAX HX OPraHH3alHH, BCEX HX
¢QyHRAMEHTaNbHBIX OCOGEHHOCTEeH — CyOCTAHLHOHANbHBX, RHHAMH-
YECKHX, TPOCTPAHCTBEHHBIX, BpeMeHHbiX. B pamkax xe CTD nHannune
B npoueccax OGHonoruueckoro «popmor»o6pa3oBaHHsA, B UHACTHOCTH
BHA006pAa30BaHHA, CYLLECTBEHHOr0 HOMOIE€HEeTHYECKOro KOMIIOHEHTa
(paKTHUECKH He YUHTBLIBAETCS.

— BniBoay o TOM, uro nonumopgH3aluHa KakHX Obl TO HH 6bino
oco6eHHOCTel 06beKTOB-CHCTEM B paMKax R-cHcTeMbl OJXKHA NMPOHC-
XOAHTb MNOCPEACTBOM OAHOI0, HECKOJbKHX HJH BCeX 7 H. TOJbKO
7 cnoco6oB npeo6pasoBaHnsi o6beKToB-cHcTeM. B CT3 ke Bonpoc
O YHCJE H BHJAE NPHHUHMHAJbHHX CNoco60B OHOMOJIHMOP(H3aIIHH
Raxxe He NOCTaB/IeH; HEOCO3HAHHO YYHThiBaercsi TOAbKO | H3 7
cnoco60B — KOJNIHYECTBEHHHH, Toraa Kak 6 apyrux cnoco6oB ymyuie-
Hbl H3 BHAa. Bonee Toro, na)ke KonHuecTBeHHHH cnocob npeobpa3oBa-
Hus cTopoHHHKaMu CT3 ucnonb3yeTcss HEROCTATOYHO AHPPepeHLHpO-
BaHHO: BO-NEPBHIX, H3-3a Hepa3/IHYE€HHS KOJHUYECTBEHHBIX HE3BOJIIOLLH-
OHHbIX OT KOJIHUECTBEHHLIX 3BOVIIOLHOHHbIX (KBAHTHreHETHUYECKHX)
¢opmM GrHonoanMopdHu3alKH;, BO-BTOPbIX, H3-32 yyeTa HMH (Ha ypOBHe
NoNyJisillHA) JIHUIb « — »KBAHTHreHe3a» H CBA3aHHHIX ¢ HHM JHBep-
reHTHOro xapakrepa 6H03BONIOLHH, GHOAHBEPreHlHH H 3aKoHa OHOIH-
BEPreHIHH. « + » KBAHTHTeHe3 Xe H CBA3aHHbe C HHM KOHBEPrepeHT-
Hble NYTH GHO3BOJIIOLIHH, GHOKOHBEPrepeHilHH H 3aKOH GHOKOHBepre-
PEHLHH, HECMOTPS Ha HaJHYHe OTBeYalollero HM OrpoMHoro ¢akTH-
yeCKoro MatepHaJsa, npu noctpoeHud CTD ee CTOPOHHHKAMH H3 NOASA
3pEeHHS] yNYLUEHbI.

— IlonoxeHHI0 O TOM, YTO BO3HHKAIOLHH CEMbIO (HJIH BOCHMbIO,
eC/IH MMeTb B BHAY H TOXAeCTBeHHOoe npeobpa3oBaHHe) cnocobaMu
NOJUMOP(PHU3IM HEeH36EXKHO OKaXKeTCsl NOJIMMOPPH3MOM JHIUL OAHOrO
H3 3 COPTOB: H3OMEPHHHBLIM, HEH3OMEPHHHHIM, H30MEPHHHO-HEH3OMe-
pHiHHbIM. Kaxnbliii 3 HHX, B CBOIO ouepenb, (No KpaHHe# Mepe Aas
MaTepHaJdbHbIX 00bEKTOB), Heo6X0AHMO 6yaeT JH60 AHCCHMMETPHUEC-
KHH, JJHOO HEAHCCHMMETPHYECKHH, JHO6O AHCCHMMETPO-HEeAHCCHMMET-
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puueckHit. Ecin H3yuaeMnulit noHMOPPH3M, CKaXKeM, OKaXKeTCH NHCCH-
30MepHHHBIM, TO OH HeH36exHO Oyper auccusoMepuei an6o 1 poaa,
au6o II, au6o 111 pona u 6yner «ONHCHBaTbCA» COOTBETCTBYIOLIHMH
ypaBHeHHussMH. B CT3D 3 ocHOBHHIX kaacca 6HononnmMopdpH3Ma He
IKCIJIHLHPOBaHb, (PAaKTHUECKH OHA HMMeeT e/ JHlib C €0 HEH3oMe-
pHiiHHM KJaccoM. IloatoMy He cayuaiiHo, YTO TaKas 3KCNJHKaLHUS
(nJ0C OTKpbITHE H3OMEPHIIHOTO, H3OMEPHIIHO- HEH30MEPHIHHOT 0 6HOMO-
JIHMOP$H3IMOB, JeTaNbHOE 3KCINIEPHMEHTAJNbHOE H TEOPeTHYEeCKoe pa3-
BHTHE yueHHs1 0 6HONIOTHYeCKOi H30MepHH, BBeleHHe HOBLIX NpeicTaB-
JieHHH 06 OHTOreHeTH4eCKoi H PpuioreHeTHYeCKOH GHOH3IOMEPH3aLIHH)
npousoua BHe pamMoK CTI, T.e. ¢ TOUKH 3peHHA UYXAOH eH
HOMOT€HEeTHYEeCKOH KOHUEeMUHH 3BONIOLHH, B COBPEMEHHOM ee BHAe
¢opmupywouleiica Ha 6a3ze OTC. IlpumeuateslbHO TaKXe H TO, 4YTO
npeacrabBjieHHe 00 OHTOreHeTHUeCKOH O6HOH3OMepH3alHH CBA3aHO
C BBeJeHHEeM B YHCJO OCHOBHBIX MOp¢oreHeTHYeCKHX MNPoOLECCOB
HapsAay C «POCTOM — peAyKlHeH» (KOJHYeCTBEHHbIM npeo6pa3oBaHH-
eM) H <«iupPepeHUHPOBKOH — AeanpPepeHLLHPOBKOH» (KauecTBeH-
HbiM npeobpa3oBaHHeM) eLle OAHOro, TPeTbero, OCHOBHOro Mopdore-
HeTHYeCKOro npouecca — H3OMePH3aLHOHHOro (OTHOCHTEeAbHOro npe-
o6pa3oBaHHsl), CBA3AaHHOTO C H3MEHEHHEeM JiHllb B3aHMOOTHOLIEHHH
MOP(POIOrHYECKHX JIeMEHTOB OpraHu3ama. TO4YHO TakK¥Xke npeacTasJe-
HHe O ¢uaoreHeTHYeCKOH OHOH3OMepH3alLHH BNepBhle MNO3BOJAAET
rOBOPHUTb O BCEX YeThipeX OCHOBHbIX 3BOJIIOLLHOHHLIX NMpeo6pa3oBaHH-
AX — CTacCH-, KBaHTH-, KBaJIH-, H30T€eHETHYECKOM H HX HEe3IBOJIIOLIHOH-
HBX TOMOJIOrax — TOXJIeCTBEHHOM, KOJIHYECTBEHHOM, Ka4yeCTBEHHOM,
OTHOCHTEJIbHOM.

— IlpennoxeHns HOBOH KaTeropuH «popMbl noauMoppH3IMa MaTe-
PHH» M 3KCNJHKALUHH TPEX HEH3BECTHHIX paHee, B TOM 4YHCAe B
6HONOrHH, CHCTEMHO-NIVIHMOPPHUYECKHX 3aKOHOB Pa3BHTHS (H3MeHe-
HHA1), a TaKXXe BepPOATHOCTHO-AETePMHHHCTHYECKOrO MpHHLHNA MakK-
CHMaAbHOH 3BOJIIOLHOHHOH (HE3BOJIIOLHOHHOH) NOAHMOP(}PH3AaLHH.

— OnucaHuio noiuMopdH3IMa He TONbKO HOCHTENeH Pa3BHTHSA
H H3MEHEHHA, YeM A0 CHX NOop orpaHHYHBaAHCb B OHONOrHH, HO
H CaMHX 3BOJIOLHOHHBIX (HE3BOJIOUHOHHbBIX) (OpPM Pa3BHTHA H
H3MEHEeHHs, AeHCTBHH H OTHOLUEHHS MAaTepHH.

— BuisiBeHHI0O NONHMOpHUEeCKOil MoaH(PHKaLHH B BHAE O6beKTa-
CHCTeMbl («COYeTaHHsI», <«MePpeCTAaHOBKH» HJH <«pa3MelleHHs»), a
noauMopdpuiMa B BHAE CHCTeMH OOBLEKTOB JAHO0O HEH3OMEepHHHOrO,
Au60 u3oMepHHHOro, AH60 H3OMEePHIIHO-HEH3OMEPHHHOro <«poAax;
NpeANOXKEHHIO aJrOpHTMa MOCTPOeHHSsI NOoIHMOp(PH3IMA B BuAe TOH
HiH HHOR R-cucremn. Mexay Ttem, B pamkax CT3D Her Takoro
aJITOPHTMaA, CHCTEMHbIe NNpeACTaBAeHHA 0 GHonoinmMoppH3IMe H GHoNo-
JuMop@dax pa3BHTH C MO3HLUHH, He OTBeuyalLHX TPEGOBAHHIO NONHO-
Thi, @ MOTOMY H HCTHHHOCTH A€(PHHHUHHA O <«NOJHMOPPHUECKHX»
CHCTeMaXx.

— BuniBoay o TOM, uTO Jl06as nosMMOp¢HUECKas COBOKYMHOCTb
06bEeKTOB-CHCTeM (H30MepHiHHasi, H30OMEepPHItHO-HEH30MePHHHAs, HEH-
3oMepHiiHas) MoXKer ObiTb npeobpa3oBaHa B J106yl0 APYryio IMOJIH-
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MOpP(HUYECKYI0O COBOKYNHOCTb AeiicTBHeM oaHoro H3 8, aByx H3 8, ...,
8 H3 8 npeobpasosaHnit — Bcero 255 cnoco6amu, a B npenesne — Gec-
KOHEUHBbIM YHCJOM Croco0oB (B Cayuyae HEOAHOKPATHOro HCNOJb30OBa-
HHA OAHHX H TeX Xe cnoco6os). B CTI Takue oueHkn He npoH3Bene-
HH. MeXay TeM /IS TeopHH, HMeiOlleil “AeJO Npexae BCEro C
npeob6pa3soBaHHsIMH OAHHX MNONYJAALMHH OPraHW3MOB B ApYrHe — C
NpoueccoM BHRXOOOpa3OBaHHS, TaKHE OLUEHKH HeOOXOAHMMBbI, KaK H
3HAHHA O KOHKPeTHbhIX MexaHu3Max noaobHbXx npeobpa3oBaHHM.

— HcuepnuiBaoiieMy BHBOAY BCeX BO3MOXHbIX GOPM H3MEHEHHS
MaTepHH —4 OCHOBHLIX (TOXAECTBEHHOro, KOJHUYECTBEHHOr0, KayecT-
BEHHOr'o, OTHOCHTeJIbHOro) H |11 MpOH3BOAHHX.

— BHiBoay Bcex BO3MOXHHX (OpM pa3BHTHAI MaTepHH —4 OCHOB-
HbX (CTacHreHe3a, KBaHTHreHe3a — C €ro AByMsi BHAAMH, perpeccom
H IporpeccoM, KBaJiureHesa, naoreie3a) u 11 npou3BoaHHX, NOJNy4eH-
HbIX coyeTaHHeM H3 4 OCHOBHHIX, B CBOI0 OY€peAb CBOAHMBIX K
8 ¢popmMam (ans1 cayyaeB pa3BHTHA OTAEJbHBIX OOHEKTOB-CHCTEM) H K
255— adis ciyyaeB Pa3BHTHSI COBOKYNMHOCTH 06beKToB-chcTeM. B
CT3 xe HH ¢dopMH H3MeHeHHs,, HH (GOPMbl Pa3BHTHSA OpPraHH3MOB
MOJIHOCTbIO HE€ 3KCHJAHLUHPOBAHBI.

— Cnueky 3, 9, 162, 192 kaaccos nonumopguama. B CT3I nourn
BCE 3TH KJIaCChl H€ H3BECTHMI.

— TpeboBannio u3yyatb noiHMoppu3M B CHCTeMe NOJAHMOP(PH3-
MOB, HCCJ/IelyeMblX APYFrHMH, F'YMaHHTapHbLIMH H HETYMaHHTapHBIMH,
HaykamMu. CT3 npakTHyeckn He BHIXOAHMT 3a Mpenesbl GHOMOTHH MPH
H3yuYeHHH NONHMOP(}H3IMA B XKHBOH NMPHPORE, NMOITOMY OOLUECHCTEM-
HbIH CTAaTyC MHOTHX, IKOOLI, Cyry60 «GHOIOTHYECKHX» 3aKOHOMEPHOC-
TeH NONHMOP(PH3ALUHH OCTAETCA HEOCO3HAHHBIM.

— TpeGoBanHnio H3yyaTb NOIHMOPGHU3M (pa3jHuHA) B €AHHCTBe
C H30MOP(}H3MOM (CXOACTBOM) KaK C €ro PaBHONPABHbLIM AONOJIHEHH-
eM. B CT3 yuenne o cxoacrBe (napaJjiiiesiname, KOHBEpPreHLUHH)
3aHHMaeT SIBHO NOAYHHEHHOE MOJIOXKEHHE MO OTHOLIEHHIO K YYEHHIO
O pa3JjiH4yHH B XHBoOH npupone. Buboan J1.C.bepra o cxoacrse — 3a-
KOHEe KOHBepreHUMH, TaKXe KaK H ydeHHe O CXOACTBe (CHCTeMHOM
n3omopopusme) OTC, kak yxke yka3uBaJoCh, €i0 ABHO He AaCCHMHJIHPO-
BaHbL.

3axkawuenne

TakoBb HeKOTOpPble KOHKpeTHble pe3y/bTaThl pa3paboTKH 0COGOH
o6LeCHCTEMHONH TEOPHH Pa3BMTHS — 3BOJIIOLHOHHKH. HaM npeacras-
JAETCH, YTO 3TH pe3ybTaThl AaKe B JaHHOM NMPHOJIHIKEHHH ROCTATOY-
HO BHYLUHTEJbHL.

1. Bnepsuie B Mupe B pamkax OTC pa3paboraHa 3IBOJIOUHOHHKA
KaK o0llasi TEOpHSI pa3BHUTHA CHCTEM MNPHPOALI, OOLLeCTBa, MblillJe-
HHSIL.

2. [lpennoxenol yueHHss 0 pa3BHTHH Kak 006 ocoboro pona ob6beKTe-
cucreMme, 0 R-cucreMax, 0 CHMMeTpHH W aCHMMETPHH, NPOTHBOPEYH-
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BOCTH H HEPOTHBOPEUHBOCTH, H3OMOP(PH3IMe U NoTHMOpPH3Me pa3BH-
THS.

3. Ilan BbIBOA psiaa 06u1ux -3aKOHOB Pa3BHTHSA.

4. Cq)opmy.nupoaaﬂ LieJIbliH psil HOBBIX KaTeropHi H MOHATHH.

C no3uuuii 3BONIOLLHOHHKH KPHTHYECKH NpOaHaNH3HPOBAHbI
THX0- U HOMOreHeTHYEeCKHe YUEHHS O Pa3BHTHH B XXHBOH NMpHpoOIeE.

ABTOp HCnbITaNn HEBOJIbHOE YAHMBJ/JIEHHE, KOrja HeOXHAAaHHO AJA
ce6s OH OOHApYXH/J, UTO "KOPHH «IBOJIOLHOHHKH», OKa3biBaeTrcs,
BocxoanatT ewe K 1974 roay — K ero KHure «CHMMeTpHSI NPHPOALI
M mpupoaa CUMMeTpHH». B ee nocnenHeM ab3aue HanucaHo 6ykBaJb-
HO cieaywoulee: «Bcem ckazaHHbIM Mbl XOTesiH Obi MpHBJEYb BHHMa-
HHé OuosioroB, (H3HKOB, ¢HHI0COPOB, MaTeMATHKOB K I[pebaeme
JHHaMHyeCKOH OHOCHMMETPHH H OHOJMOrHYEeCKHX 3aKOHOB COXPaHEeHHA.
BBHAY HCK/IIOYHTE/NbHOrO 3HAUYEHHA NMOCJAEeAHHX /A MNO3HAHHA NMPHPO-
Abl KH3HH HeOOXOAHMbl 3HepruyHbie NOHCKOBbie paboTbl B 3TOM
HanpaBJeHHH. MOXHO HaAesiTbCHA, YTO Ha OCHOBe OHOJOTHYECKHX,
3aKOHOB COXpaHeHHsl, pa3HOOOpa3HbIX HHBApHAHTOB, CHMMETPHH 3a-
KOHOB XHBOH MPHPOAbl OTHOCHTENBHO T€X WJIH HHbIX nNpeobpa3oBaHHi
PAHO HJH TIO3JAHO YAACTCA rayb6xe NPOHHKHYTh B CYILIHOCTb XHBOTO,
OOBSICHHTL XO/1"3BOJIIOLIHH, €e BepPUIHHBI, TYMHKH, MPeACKa3aTbh Heu3-
BeCTHble ceHuyac BETBH, TEOPETHYECKH BO3MOXHbIE H NEeACTBHTEJbHbIE
YUMCJIA THIOB, KJAaccoB, ceMeHCTB... opraHu3dmoB. M Boobine, HyXHO
NMPOaHAJH3HPOBATb BONPOC O TOM, HEeNb3sl JIH 3IBOJIIOLHIO MaTepHH
B LI&JIOM H BHYTPH OTAENbHbIX €€ (OopM MpeACTaBHTb KaK rpynmnoBble
npeobpa3oBaHusi, HAUTH KX HHBAPHAHTbl U Ha OCHOBE MOCJAEAHHX
ofnpene/iHTh BCe BO3MOXHble BAapHaHTbl 3BOJIOUHH B LEJIOM H B
YaCTHOCTSX, NMpeacKa3aTb BO3MOXHble €€ BeTBH — YHCJIO, Xapakrep
u 7.4. TakuM o6pa3oMm, pa3BuTbiil 37eCh MOAXOA LaeT BO3MOXHOCTb
MOCTaBHTb BOMPOC O HEEAHWHCTBEHHOCTH TOH KapTHHbl Ppa3BHTAA,
KOTOpYIO Mbl 3HaeM» [3, ¢. 227]. Tenepsb, ncxonsa u3 obuied TeopHH
pa3BuTHUsl, O KpalHell Mepe, HA ABa NOCAEIHHX BOMPOCa Mbl MOXEM
OTBETHTb NOJOXHUTEJbHO.

H nocneanee. Kak cTano sicHo yXe nocje HanuCaHHA «IDBOJIOLHO-
HHKH», NMPOTHBOPEYHS H HENPOTHBOPEUHS BLICTYNAIOT B KauecTBe
OJ8u2areAbHblx CHJ Pa3BHTHA TOJbLKO B TexX CJyyasix, Koraa HX
nepBHUYHbLIE 3JIeMEHTHl ABJAIOTCA COOTBETCTBEHHO B3aHMMHOMPOTHBOMO-
JIOXKHbIMH HJIH B3aHMHOHENPOTHBONMO/IOXKHbIMH J€HCTBYIOLIHMH MarTe-
pHaJbHBLIMH CYOCTaHUHAMH. [l HAeasbHBIX XKe CHCTEM HJH B3fATHIX
MOpo3Hb aTpUOYTOB MaTepHH 3TO He HMeeT MecTta. [laHHble obcToA-
TeJbCTBA, €CTECTBEHHO, BeCbMa CYILUECTBEHHO KOHKPETH3HPYIOT KJac-
CHYECKHe H HeKJlacCHUYeCKHe npeacraBJ/ieHHsi 06 UCTOUHHKAX pa3BHTHA
H H3MEHEHHS.
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