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1 IPEAUCJIOBUE: MN O O
MOJAEJINPOBAHUN

“TolbKO KOHYMB 3aJyMaHHOE COYHMHEHHE, MBI ydACHAeM cebe, ¢ Yero Ham
¢JIeT0BaJIO OBl Ha4YaTh .

Baes Ilackaan

Meton momenupoBaHHs TPOHWKAET HBIHE BO BCe HAYKM W HE BUIHO
KOHIIA ero »3Kcrmancuu. KazKiplil ycuex poxKJIaeT JIeTMOHbI IONBbITOK, U
ThICAYN AUIIJIOMUPOBAHHBIX MOJIOABIX JHO,ZLGIU/I OTIIPaBJLAIOTCA IIOA 3HaAMEHaMN1
MOJIeJINPOBAHMS HA 3aXBAT HOBBIX 00JACTel.

[lobenuTeseit He cyndaT, HO 3TO He O3HAYaeT, UYTO OHU BCET/a IMPABHI.
Bpems paccyauT BcexX W Ha30BeT KaKWe-TO YCHEXW UCTHHHBIMH, KaKHe-TO -
MHHUMbIMH, a CJICH 6OJIb]lH/IHCTBa coTpercH.

OTbICKI/IBaH B HIpPOIIJIOM HCTOKH MOJCJHUPOBaHUA, MblI IIPDHUXOIUM K
vudam. Mudnl - nepsbie Mojgenu. Her0BeK MBICIEHHO HACESIT TPUPOILY
CBEPXBECTECTBEHHBIMHM, KAaK MbI Telephb TOBOPHUM, CYIIeCTBAMU, CHabKas
UX XapakTepaM¥u W CyIb0aMW, BJIeYeHUsIMH W BO3MOKHOCTAMHU. JlocTuran
OH ITUM, B YACTHOCTHU, JBYX Iejeil: SBJIeHUs HPUPO/bl CTAHOBUJIMCH OoJiee
HOHATHBIMU U KaK-TO IPeACKa3yeMbIMH.

O6cayKuBaHne TOHUMaHUs, obecnedeHne MOHATHOCTH W CO3JAHHE
npeJcKa3aHuil - 3T GYHKIUN OCTATUCH H Y COBPEMEHHBIX MOJIeJIeit.

MomenmmpoBanue Kak NPOHUKHOBEHWE B CYIIHOCTh, MO3HAHWE IYIIN
00beKTa... VI3 CTOIKHOBEHUS ITOH WIEATU3AIUN C HBIHEITHEH TpaKTHKOM
poxkjaercd MUd 0 MOJAETUPOBAHUN.

Broiio Hekoryma 3epkajio, B KOTOPOM OTpazkajach cyTh Bemeit. Mosoxe
Bcenennoit oHO OBLIO WM cTapile - HAUKTO He 3HaeT. Ho BeImen m ajd
Hero cpoK. To i OoT cKa3aHHOTO €JI0OBa, TO JIH M3-3a OTPA3HBIIETOCS 3HAKA
pasJieTesIoch OHO HA MEJKHAe KYCOUKH.

Ecrtb stou, npoBojgiinue KU3Hb B IIOMCKAX OCKOJIKOB BOJIIIIEOHOIO
3epkaJia. MaJjio 94To cmocobeH oTpa3uThb OJUH KyCO4YeK, HO, COOpaB UX MHOTO,
MOZKHO TIONBITATHCSA CKJIEUTH 3€PKAJI0 U YBUJAETh B HEM MUP.

YBBI, TPYAHO CKJIEWBATH OCKOJKH, OCTAIOTCS MIBBI U BMECTO IIEJIOCTHOM
KAPDTUHBI MOJIyYaeTcd MO3aMKa MeJKHX HEeCOCTHIKOBAHHBIX OTparKeHUi.
HyxxHo 1niej10e 3epkajio - Kak 4acTh TOTO, BOJIIEOHOTO.



A 9To ecnm BOMIIEOHOTO 3epKajia HUKOIIA U He ObLIO?

Harma xHura - 0 MOZEASIX B TEOPUHU SBOJIONNE, a CBEPX3a,/1a498 - YBUIETH
eJIMHCTBO IEJ0T0 B MO3amke Mojeseil. Kak B/OO/JeHHBIN OHONTA y3HAET
B KaKJIOM M34ITHOM »KEHCKOM CHJIyITE CBOIO JIIOOMMYIO, TaK ¥ MBI BCIOLY
BHJIEJIM HACJIeJO0BAaHUE, OITHMAJIbHOCTD, 3 deKThl oTHopa.

YT00bI C€OCTABUTH MpEeACTABJICHHE O 3aJadax U MeJaX KHUTH, ee
aJpecarax, Jy4lle BCEro CAeJaThb IEPBbII IIar - MO3HAKOMUTHLCA C MEPBON
TJAABOM.

2 TIEPBBLIN ITIAT

2.1 EctecTBeHHOE U MCKYCCTBEHHOE.

“BrL1o Hekorma BpeMs, KOriaa OO0ru-To OBLIM, a CMEPTHBIX POIOB He OBLIO.
Korma ke m i HEUX IPHUILIO IPEIHASHAYEHHOE BPEMS POXKICHUS, CTAIN
Oorm co3maBarh UX B IIyOHHE 3€MJIM M3 3€MJIM U OTHs, IPUMEIIaB ellle 1 TOro,
9TO BCTyHAeT B coeauHeHune ¢ oraemM u 3emieil. Korma ke BO3HaAMeEPUINCH
OOr'W BBIBECTH MX Ha CBeT, TO IpuKasaju [I[pomerero u Duumereio yKpacuThb
UX U PACIPEIEUTD CHJIBL, TOA00A0NINE KAXKIAOMY POILY. DIMUMETeH BBIITPOCHT
y [Ipomerest 1103BOJICHIST CAMOMY PaCIIPeIeisiTh CHIIbL: “A KOIJIa Pacipeestio,
- CcKazaJl OH, - TOIJ@ Tbl IMOCMOTPHWINL . YTOBOPUB €ro, OH TPOU3BE]
pacupejenenne. [Ipu 3roM ogHUM yiueun oH cuiay 6e3 OBICTPOTHI, a DoJiee
c1abbIX YKpacua OBICTPOTOIO; OJHUX OH BOOPYXKHJ, JPYIHX CIAEJaJ IO
npupoje Oe30pyKHBIMH, HO 3aTO HPUAYMAJ JIJId HAX KAaKYIO-TO UHYIO CHJIY
BO cracenune. Koro u3 HuX 00J€K OH MIJIOCTBIO, TeM YAEJUT ITHUIUI JIeT WIn
O/I3eMHY 0 OOUTE/Ib, a KOO BO3PACTH BEJTUINHOI0, TOTO T€M CAMbBIM H CIIaC;
U TaK, pacIpesesisas BCe OCTaJbHOE, OH BCEX yPAaBHUBAJI DTO OH CJejaj n3
OCTOPOKHOCTH, ITOOBI He ucde3 Hu oaud pox’. Ilmnaron: IIporarop ([81], c.
62).

Jlanbueiinee Xopotno u3BectHo. Cnacas Jiofeif, “He ypaBHEHHBIX €O
Bcemu”’, [Ipomereii mpmHec UM OroHb W HOJOXKHJI HAYAJ0 TEXHUIECKOI
spostforuu.  MoryiectBo 4esoBeka orpoMuo. Ho wacto pe3yabrarsi
COOCTBEHHOI JTeATe/IbHOCTH IPEJICTAIOT Mepei HUM KaK CTHUXUIHOEe siBJICHHE,
a UHOIJIA - U CTUXUITHOe Oe/icTBHE.

[Io mMaTepuaJMCTHYECKO TPaJWIUNd B IIOUCKAX BBIXOJA M3 KPU3UCHBIX
cuTyanuit ge0BeK obparraercs OObIYHO HE K aHAIU3Y CBOeil J1edaTebHOCTH,



a K U3YYEHUIO eCTeCTBEHHBIX MpoleccoB. OTCI0a - HHIHEITHUHA MOBBIIEHHBI
HHTEPEeC K FKOJOTUN, TEOPUH IBOJIONNUH U JIPYTUM PA3/Ie/1aM HAYKH O JKUBOM.

JIBO#CTBEHHOCTHh Hallell MO3WIUKA COCTOUT B TOM, YTO MbI, C OJHOI
CTOPOHBI, OCO3HAEM HEBO3MOXKHOCTH PpeIleHHs COBPEMEHHBIX HpobJjieM B
paMKaX HATypPaJUCTHYCCKON TpaJIullnM, a € JPYroil - B CHJIY NpodeccHu
SIBJISIEMCSI HOCUTEJISIMU 9TOM TPaTUIUN.

Yro um3ydarh, €CTECTBEHHOE WM HMCKyCCTBeHHOe? 3a/JaB BOIPOC, MbI
cO3/7aeM IPOCTPAHCTBO /I OTBeTa. Bce 00bEKTHl pas3jlenjnCh Ha JIBa
kiaacca. OJHT TPUIyMaHbl U CO3/IaHBI, APYTHE - BOSHUKAKT U CYIECTBYIOT
camu 110 cebe. Kak ke OBITH C TeMHU, B KOTOPBIX CILIETEHO M €CTeCTBEHHOE, H
HCKYCCTBEHHOE, HAIpUMeEp, ¢ 9eI0BeKOM? A OHHU - KEHTaBpHI...

ZKuno wHekorma B Diuiajze caaBHOE IjieMsl KeHTaBpoB. HarosjoBuny
JIEO/TN, HATOJOBUHY JIOMIAINW, OHU HPUHAJIEKAJN CPA3Yy JABYM MHPAM -
qej0BedecKoMy u kuBoTHOMY. Kak m3yuars kentaBpa? Temeph BoOmpoc
3a3BydaJl MO-JAPYyroMy: He 4TO U3ydaTb, eCTECTBEHHOE MJIM HCKYCCTBEHHOE,
a Kak. B ToM ®m ormiimume HATypasu3Ma, UTO OH BCe OOBEKTHI M IPOIECCHI
Oeper Kak €CTEeCTBEHHO CYIIECTBYIOIINE, TPOTEKAIONIe CaMu 110 cebe.

[Topoit u 4e/IOBEYECKYIO JIEATENIHHOCTh, W €€ Pe3YyAbTAThI U3ydaioT
Kak ecrecTBeHHBI mporecc [106]. Tloaygaemble TPOrHO3BI MPUBOIAT
K BBIBOJY: IIOpa 4YeJOBEKY IepefiTh K TaKOMYy CO3HATEJIbHOMY H
OTBETCTBEHHOMY ITPOCKTUPOBAHHUIO CBOUX JeHCTBUiL, YTOOBI OHH JOCTUTAJIH
JKestaeMoro 6e3 mobouHbIX 3¢ derTon. [lopa ocegmars ecTecTBEHHO, CTUXHITHO
Pa3BUBAIOIIMECST MPOIECCHl M HANPABATHL MX B HY’KHOM HAIlpaBIeHHH (a
ere HaJ0 MOHATh, YTO HY:KHO). Jlasee HEBO3MOKHO ObITH JIOMIAABIO, & He
BcaJHUKOM. MHade ciydurcd TO, 9TO IPEJACKA3aHO B U3BECTHBLIX HMPOIHO3aX
[106] - BBECHHE B COBPEMEHHYIO 9CXATOIOIHIO (HAYKY O KOHIIE CBETA).

YestoBeueckast JeITeILHOCTDL B KAKOU-TO CTEeIeHN TPOEKTUPYETCs BCera.
Ho u HekoTOpble eCcTeCTBEHHBIC IIPONECCHl W SIBJICHUsI ObIBAET MOJIE3HO
paccMaTpuBaTh TakK, KaK OyATO OHM WMCKYCCTBEHHBIE, CIIPOEKTHPOBAHHBIE
JUIS JTIOCTUZKEHUH HEKOTOpoil mesm. Takoil mpueM IIMPOKO paclIpocTpaHeH
B Omosoruu. CBoe ecTeCTBEHHOHAYYHOE OIpaBJIaHUE OH HAXOAUT B TEOPUH
9BOJIIOIIMK, PacCMaTpHUBampIeii, B ocobeHHocTu mocae pabor JlapsuHa,
9BOJIIONHUIO KAK YHCTO €CTECTBEHHBIN TPOIECC.



2.2 Muwup Dnumeresi. Y KOro 60JIbI1e IIOTOMKOB - Y MYXU
nj y cjaoua?

[Ipeaaraem Bam cosepriuth myTeniecrBue B MUD 3IBOJIONUA. Bpsij Jjin ero
MOYKHO CUHTATh €auHbiM MupoMm. Hecmorpsa na ojun, Bpojie Obl, 0OHEKT,
pPa3JIMYHBIE WCCJIE0BATETN W TIKOJIhl KOHCTPYHPOBAIM PA3HBIE TTPEIMETHI
PAacCCMOTPEHHUs CO CBOUMHU CIIOCODAMHU OIUCAHHS U HMPHEMaMH PACCY:KJICHUS,
0bJTaCTAMI MPU3HAHHBIX (paKTOB, TpobIeMaMi W PellaeMbIMU 3ajadamMu. A
CKOJTHKO MU(DOB CO3AHO MPH MOMBITKE COTJIACOBATDH mosydenubie 3Hanus! C
HEKOTOPBIMHU M3 HUX MbI TO3HAKOMUMCSI B KHUTE.

[TepBorit Mup - gpesunit mup duumeres. ¥ I[lraroma B mMude 06
DuuMeTee ecTh BarKHad HJes O CYINIECTBOBAHUM €JIUHON MepBl JIJId Pa3HBIX
OMOJIOrTYIECKUX CBOMCTB: OT CHUJIBI U BEJIMYUHBI IO OCOOEHHOCTEN IOBEICHHST
u skojornu (“momzemuas oburenn”’) “Oun Beex ypasuusas’. Ho B wem? Yro
910 3a exmnas mepa? llombrtaemcs pa3zodpaTbcs B ITOM, HCXOIsS U3 IEJIH
ypaBHUBaHUS: “9TOOBI HE MCYe3 HU OJUH POJI .

Y Koro 00JIbIlle BBIKUBAIONIUX IIOTOMKOB - y MYyXH HJIM Y CJOHA?
“O4eBUIHOCTD TOJCKA3bIBaeT: y Myxu. He OymeMm moBepsaThb “OueBHIHOCTH
U IPUKUHEM: ecJu Obl Ha OJHY MYXY B CJEIVIOINIEM ITOKOJEHHH MPUXOIHI0ChH
MHOI'O MyX (3aMeTHO GOJIbIle, YeM OJIHA), TO YHCIEHHOCTH ITUX HACEKOMbIX
Bo3pacTajia Obl B TeOMETPUYECKONH IPOIPEcCHU U OHU OBICTPEHBKO Obl
3AMOTHUIN BCIO 3emiro. Eciau Obl, ¢ Jpyroit CTOPOHBI, HA OJHOTO CJIOHA
IPUXOIMJIOCH OBl B CJEAYIONMEM IOKOJEHUU 3aMETHO MeHee OJIHOI0, TO UX
YHUCJIEHHOCTh TaKzKe OBICTPO B TeOMeTPUUYecKO IPOrpeccHd yiaja Obl 10
HYJISI.

“OueBUIHOCTH JaBaja HEBEPHYIO IMOACKA3Ky, OHa BOOOIIEe H3BECTHAS
oomanmmuna. OHa MyXa 3a KU3HB MOYKET JaTh OTPOMHOE THCJIO TTOTOMKOB,
HO Y 3HAYUTEJIbHON 9aCTH MyX B €CTECTBEHHBIX YCJIOBUAX ITOTOMCTBO BOOOIIIE
He BbIKHBaeT. B cpemgneM u mosydaercd OJMH HOTOMOK HA OJHOI'O HPEIKA.
31ech Mbl BCTPEYAEMCH € BakKHOIl TEXHUYECKOHW wnjeeil MCI0JIb30BaHUA
YCPE/THEHUSI.

2.3 Eaunas mepa coBepIII€HCTBA.

Kakag gacTh GakTepuil He TOKUBET 0 CBoero Jesienus? B cpemmeMm 3a
6OJIbIIIOE BPEMS - MOJIOBHHA, (MHAYE - PeOMETPUIeCcKas MPOrPECCus).

Yrobbl B 4epeje MOKOJEHHI He WCYe3 HU OAWH BUI, KospPuyuenm
PABMHOHCEHUA - CPETHee UYHCIO BBIXKHBIINX IIOTOMKOB Ha OJHOIO IIPEJIKa



) - JoaKeH OBITH paBeH eIuHHUIE. BOT OHA - equHAsg Mepa DNuMeres. DTO
KO3 bUIIeHT pa3MHOKeHUsT (33 mepruoibl (PUKCHPOBAHHON IIHTEIHHOCTH).
Mwup Dnumeres - 3acTeiBimmit Mup. Buabl B HEM He BO3HHUKAIOT U HE
nucye3aoT. Mup 3SBOJIIOIMUOHHOIO PAaBHOBECHs, OH BpPOJie OBl UyK/ Hee
9BOJIIOIIMH, HO B TO K€ BpeMs HeoOXOIUM Jjid ee moHuManusd. U BoT 3ayem

B mupe /lapBuna - B TeOpUN IBOJIIOIUN PACCMATPUBACTCA BOSHUKHOBEHUE
OJIHUX BHJOB u BeIMEUpaHume apyrux. OQueHb BaxKHO MPEIIIO/I0KEHHUE,
MPUCYTCTBYIOMIEe B OOJBIMTUHCTBE TPY/JIOB: BHIB BO3HUKAIOT W HMCYE3AI0T
Me/IJIEHHO, eCJIM U3MEPSThH BPeMsl MPOIOJIZKUTE/THHOCTBIO YKU3HU 0CO0EH 3ThX
BUJOB. B pesyibrare Takoro pasjeneHud BPpeMEH B KaxKIbId MOMEHT MUP
JKUBOTO TIPEACTAET Tepel HaMH MOUYTH KakK Mup duuMeres. KoadbduimenTs
Pa3MHOYKEHUsI JIjIsi HbIHE YKUBYIIUX OYTH PABHbLI €IMHUIIE.

[TostBiisiercs eme “doH cpaBHeHHUs - Te, KOrO HegaBHO He crajo. OHu
“ObLmu XyuKe”. DTO 03HAYAET B KOHEYHOM HUTOTE OJHO - WX KO3 duiment
Pa3MHOXKEHU CTaJ MeHbIIIe e uHUNbl. HblHe )KUByIIHe CMOTPSATCS Ha TaKOM
done kak “ayuriue”’, “HandoJIee TPUCITOCODTEHHBIE” K UMEIOIIIMCS YCIOBUIM.
D710 03HAYAET B KOHEYHOM HUTOre, 910 UX KOIDPUIMEHT DPa3ZMHOKEHHS
O0JIbIlIe, 9eM Y BBIMEPIIUX.

2.4 3acThIBIIag UCTOPHUL.

@DoH cpaBHEHUS - 3aCTHIBIIAs WUCTOPUA, KOIDMUIMEHT Pa3MHOKEHUS B
JAHHBIX YCJIOBUSIX - €JIMHAsl Mepa ONTHMAaIbHOCTH (coBepimeHcTBa). (DTH
coOOpazKeHus CJIyzKaT HCTOYHUKOM IMpeJicTaBIeHuil 006 OonTUMajabHOCTH,
HO CYIIECTBYIOT NPUHIUIUATbHBIE 3aTPY/JHEHUs WX KOHCTPYKTHUBHOTO
HCIOIb30BAHUSI. ).

KonctpyunpoBath hoH cpaBHeHUsI HA OCHOBE PEAJbHON MCTOPUU CJIOKHO.
Eciu ke norpeboBarb, 4Tobbl BCE 3HAYMMblEe H3MEHEHHUs] W3MEPSJINCH C
IOMOTIHIO KO3 PuImenTa pa3MHOKEHIS, TO TAKOE KOHCTPYUPOBAHUE CTAHET
1 BOBCE HEBO3MOYKHBIM. VICTOMB3YIOTCS PYTHe MOIXOBI.

Tak, WCHOJAB3YIOTCS  PACCYXkKJeHHd, KONUPYIONINe  HHXKeHepHble
dopmymuposku.  Ilourn GyksasnbHo: “IIpucmnocobsienue... (Ha3BaHUE),
OTJIMYAIONIEEC TEM, YTO € IEJbIO... (OINHCAHHE LEJH) B HEM... (OmHCaHHE
ormmunit)”. Tlpu sTOM, Kak n JUId M300peTeHuil, YKa3blBAIOTCS TPOTOTUIIHI
U aHAJIOTH - ITPOBOJUTCHA UCTOPUYECKUN W CPABHUTEIbHBIN anaan3. J[pyroii
pUEeM: 3aCTBIBIIYIO UCTOPHIO - (DOH CpaBHEHHH - 3aMeHAI0T OoJiee YCIOBHBIM
MHOKECTBOM (IPOCTPAHCTBOM) Bo3MoKHOCTelt. He “ato 6b110”, a “BCe, 910 B
HPUHIIUIE MOLJIO ObITh .



2.5 ITapcTBO MaTemMa3aBpOB.

HO 9TOT0 MaJiO - JAJIAd aHaJIN3a HY2KHbI TaKME€ OIINCaHUudAd 2KHUBBIX CYHIECTB,
KOTOpBbIE II03BOJIIM OBl BCe OIEHUBATHL C IOMOIIbI0 KoddduineHra
pPa3MHOXKeHHdA. IDTO Tpedyer sBHON (OPMYJIUPOBKH VIPOIIEHUN, OYEHD
CYIIECTBEHHBIX € TOYKU 3PeHUsl Kjaccudeckoro 6uosora ). Ilostomy
[pe/IaraeTcsd BbLJIEJIUTH Pe3yJbTaTbl YHpOIeHus B ocoboe “napcrso’
CbOpMaﬂbeIX n MaTeMaTHnN4YeCKNUX MO,ZLeﬂefI, a IpuMcHEeHHne TAKUX
Pe3YAbTATOB K KJIACCHIECKUM OHOJIOTMYECKUM CYIECTBAM PacCMaTpPUBATH,
CKazkeM, Ha IIpaBaxX CPaBHUTEJIbHOIO aHaju3a. Mbl HasBaju oburaresiei
9TOro HOBOro “mapcrBa’ MaremazaBpaMu. LmimHapudeckuil j1och He OBLI
JioceMm Omnosiora. Ho cpaBHenue TerjioodOMeHa y 9TUX JABYX JIOCEHl HpOsCHSET
HEKOTOPbIe OMOIOTTIeCKHEe BOMPOCHI.

Passonure MmaremasaBpoB! D10 6e300mIHBIE U 1arKe TOJIEe3HbIe CYIIecTBa,
3aMEHSIONe TeOPeTUKaM KPOJUKOB U jipo3ocdui. [Ipountas cuenuaabHYIO
JIITEPATYPY, MOKHO YOEIUTHCS, UTO OOJBITUHCTBO MaTeMa3aBPOB OECIeTbHO
CITOHSIETCS B CAYYaMHBIX HAIpPaBJIEHUSX, MTOKA He HATKHETCS Ha ITHIIY.
[TokymiaB, MaTeMa3aBp TYT K€ WJIH 9yTh [M037Ke PA3MHOXKAECTCH U CJAOHACTCH
jasnbiire. MaremazaBpbl 3BOJIONUOHUPYIOT OYEHb OBICTPO W MOTYT BECTH
cebst HaMHOT'0 60J1ee OCMBICIeHHO. [1aBHAS OITACHOCTD - BCIIBIIIIKA MaCCOBOIO
Pa3MHOXKEHHA NPUMUTHBHBIX U Hapa3UTHICCKUX (DOPM.

[Ipu pabote ¢ MaTema3aBpaMu HAJIO COOTIOIATH TEXHUKY 0OE30MaCHOCTH.
B ee ocHoBe JjieXKUT METOMOJOTHYECKUN Te3uC: OOBEKT HCCJIeIOBAHUS HE
UJIEHTHYEH IIPeJMeTy PacCMOTPEHUsd, KOHCTPYHPYEMOMY B HayKe, a TeM
bosiee - gacTHOil Mojiesin. VCIOMb3ysd 9TOT TE3UC MPOTHB MOJEIUPYIONIEro
TeOpPeTHKa, HHOI OHOJIOT MOJIAraeT, YTO er0-TO HayKa UMeeT JIeJI0 C 00bEKTOM,
KaK OH eCThb. YBBI, cOPMYJIUPOBAHHOE YTBEPXKIAEHHE HA TO U SIBJISETCS
METOAO0JIOI'TYCCKUM, LITO6I>I OTHOCHUTBLCA KO BCEM HayKaM. >KI/IBbIe cyaiecrBsa
BO BCeil UX YYBCTBEHHOIl JAHHOCTH HE TPUHAJJICZKAT IPEIMeTy OUOJIOrUN.

Pacch(;LeHHﬂ, MIpuBOANMEBIC B 6I/IOJIOFI/I‘{eCKI/IX nccjaeJ0BaHUAX, BDPAIL
JIM MOTYT OJIHOBPEMEHHO CXBATBIBATH OOJIBINE CYIIECTBEHHBIX CTOPOH M
YepT, 9YeM OTIeJIbHbIe MaTeMaTHIecKue Mojeaud. KoHeuHno, pa3anduii MHOTO,
H€O6XO,ZLI/IMBIM OCHOBaHHEM MaTEMaTHU4YC€CKOI'O MOAEJIMPOBaHUA ABJIACTCA
JCHOCTb W KATErOPUYHOCTH (DOPMYJIUPOBOK HUCXOJHBIX — YIIPOITAIOITUX
npegnoaoxkenuit. HamporusB, BO MHOTHX OHMOJIOTHYECKUX TEKCTAX TaKO
KaTerOpuIHOCTH HET M COXpaHsSeTcs OILYIeHHe CBOOOJbI JIJId IOATEKCTOB,
KOHKpeTHu3aluit u jpoctpauBanusd. [locientee u MoxkeT co31aBaTh UTIO3HIO
LHPUCYTCTBUA “BCero o0bekTa’ - WIIIO3UI0 HAUBHOIO HATYPAJIUCTA.
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ABTOpBI 3TOH KHHIM - SBOJIONUOHUCTHI, a He Omosoru. Takas
caMOXapakKTepPUCTUKA BBIIVISIIUT 11apaJ0KCcaJbHO U TpebyeT 00bsICHEeHNS.

2.6 /IBe BeTBH TeOpUH 3BOJIIOIAN: BO3MOXKEH JII CUHTE3

B konme 20-x rogoB HaIero crojeTus OQOPMHUIOCH HOBOE HAyJIHOE
HAIPaBJIEHHE, KOTOPOE MOXKHO HA3BATh MaTEMATHIECKON Teopueil IBOIONUN.
“OdunmanbHoro” eqmHOr0 Ha3BaHUS OHO He mMeeT Ero co3maHue u mepBbie
yCIIexXu - 3acjyra MHOTHX wucciaemoBareseii. Hanbosee m3BecTHBIE W3 HUX:
H2K. b. C. Xonneitn, P. A. @umep, C. Paiit. aTepecHo, 9ro mepBbIe
MAard B 9TOM HANpABIeHUN OBbLIN CJelaHbl B Hadaje mporuioro seka (T.
Mauibryc) u, kak ormedaer Y. JTapBuH, M0c1y KU OCHOBO# /11l HABOJSIIIIX
coobpazkeHuii mpu co3annu Teopun ordbopa. Ho B camocrosiTenbHyo 0b1acTh
HAyKW 3TO HApaBJIeHWe MPeBPATHIOCH, KaK 3TO yxKe ckazano, jerT 5(0-60
TOMY Ha3a . Hairu paboThl 110 TEOPHHU SBOJIONME OTHOCATCA UMEHHO K 3TOMY
MaTeMaTHIEeCKOMY HAIIPABICHUIO.

B mesiom maremarmdeckasi Teopusi IBOJIONMHU TAK Ke, Kak u Oosee
M3BECTHOE HAINPAB/JEHNE, HE WCIOJAL3YIONEee MaTeMaTHKY, ONUPAETCS Ha
umen Y. /lapsuna o6 orbope. OmgHAKO B TTOC/IE/IHEE BPEMST PA3PbIB MEXKTY
MaTeMaTUIeCKUM M KadeCTBEHHO-OMOJIOTUNYEeCKUM HAIPABJICHUIME, KaK BaM
KaxKeTCsd, YBeJMINBACTCS.

YpoBeHb MaTeMaTHYECKHX pabOT pacTeT, HO MMEHHO MaTeMaTHYecKuit
ypoBenb. UTO Ke KacaeTcs COep:KaTe/bHOCTH MOJEIeH, TO UX OTHOITEeHUSI
C PeaJibHOCTHIO CKJIAJIBIBAIOTCS JaJIeKO0 He uamiindecku. KoedHo, 310
OTHOCHUTCS He KO BCeM paboTaM, a XapaKTepu3yeT CHTYAIIMIO B CPEIHEM.

C Jjapyroit cTopoHBI, OHOJIOTH OOBIYHO HE HCHOJIb3YIOT PA3BUTHIH
MaTeMaTH4YecKuil ammapar, a MOpeJIpHHIMaeMOoe HWHOT/Ia BKpAaIlIeHHEe
MATEMATHYECKOl TEPMUHOJOIMH B OUOJOTHYECKHE TeKCThl  (“aKCHOMBI
Guostorun”, “mOCTYIATHl  IBOJIONUOHHBIX TeOpuii’) BBITISIAT, € TOIKH
3penusd mpodeccruonaa, He O4YeHb cojepzKaTresibHO. Bce ke MOTHB TaKoOro
BKpAILICHUS MOYKET OBITh IOHAT KaK CTpeMJIeHHe K OJIHO3HAYHOCTH
BBICKA3BIBAHUI U TOYHOCTH (POPMYJIUPOBOK, a IOTOMY BBI3BIBACT YBarKeHHE.

Hanwvue pasppiBa MexKy HANPABICHUSIMHU IPUBOIUT K [MOCTAHOBKE
npobJyieMbl: BO3MOKeH Jinm cuaTe3? Ecmm ma, Torma ero HeoOXOmIHIMO
npowseecTu. Kcaum HeT, TOT/Aa Kayk/0e HAMPaBJeHNe HYXKHO JOCTPAWBATh.
MatemMaTndeckoe - JI0 HOBOII OMOJIOrMH, BKJIIOYAIONICH B HEPBYIO OYepeb
HOBBIE€ HJICAJM3UPOBAHHBIC ONMUCAHUS OHOJIOTUYECKHX OOBEKTOB, KakK
“ManMHOK” i pa3BUTHUs, BbIXKUBaHUS, pa3MHOxKeHusd. KadecTBeHHO-
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OHOJIOTTYIECKOE - IO HOBOI 7151 HETO TeXHUKHU JOKA3ATEIbCTB U PACCY 3K ICHMIA,
MO3BOJISIONIENR TTOBBICUTH OAHO3HAYHOCTH IIOJLy4YaeMbIX CJIeJICTBUIN.

Bor xparkuii ouepk Halero IMOHMMAaHWS HAydHOH cuTyanuun. B
COOTBETCTBUUA € ITAM OIPEIAEAAIOTCd W aJpecaTbl KHUTH, W ee 3aJa4du.
[IpenamonaraemMbie 9uTaATe N YCJIOBHO pa3e/dioTcd Ha JIBa Kpyra - y3Kui
" IMAPOKHIA.

2.7 IlIpoekT uurTared.

V3KHit Kpyr dyuTaresefl - cuenuaanacTbl-CMeXKHIKT, OMOJIOTH ¥ MaTEeMATHKH.
Buosorn, KOTOpbIM HHTEepecHA TOYKA 3pPEHHs  CIHEIHAIHCTOB IO
MaTEMATHIECKOMY MOJIE/JUPOBAHUIO, TEXHOJIOIWS HOCTPOEHUs Moje el
1 TMOPOKIAEMOe €10 OT/eIeHIe TJIABHOTO OT BTOPOCTEIEHHOTO, BO3MOXKHOCTH
MOJIeJINPOBaHNS B Teopuu orbopa. MaremaTnkm, KOTOPHIX WHTEPECYeT
onostorust OO Kak OOBEKT MPUIOKEHUs CBOMX IPpOodecCHOHATBHBIX
3HAHUH, JUOO MPOCTO Ha JIIOOUTEILCKOM ypoBHEe, KaK BceX. OHM HaiiayT
B KHUI€ H3JI0’KEHHE HEKOTOPBIX BOIPOCOB TEOPHUU 3IBOJIIOIUA C ITO3UIUI,
Oosiee OIM3KUX K TPATUMUSIM MATEMATHYECKOTO eCTECTBO3HAHUSI, YeM B
OOJILIITMHCTRE JIPYTUX MOMYIAPHBIX KHHUT.

KoneuHo, B HEKOTOPBIX MeCTaX KHUI'H OIIICAHBI MBICIH B (DaKTHI, KOTOPhIE
XOPOIIIO H3BECTHBHI OHOJIOTY, HO HHTEpPECHBI MaTEeMaTHKY, a TaKxKe HIeH U
MEeTObI, TPUBHAJbHBIE IS MaTeMaTHKa, HO TpeOVIONne OIIpemseIeHHOTO
Tpyaa or Ouosiora. Ho B menTpe BHUMaHUSA HaxXoauTcd “06010700CTpast”
mpobJieMa COOTHOIEHUSI MOJE/JN W PEeAJbHOCTH, BayKHASI HE TOJBKO JIJIst
IpoeCCHOHANBHBIX HCC/e0BaTeNeil, HO U JJId MOJIOJEKH, BCTYIAMel B
HAYKY.

[Iupoxkmit Kpyr unrareaefi - CTYIEHTHI ¥ CIOCOOHBIE IIKOJILHUKH,
UHTEPECYIONINecs MaTeMaTukol wmjim Ouosiorueit. /ljisg mnmoHuManusg KHUTH
AO0CTATOYHO XOPOIIEero 3HaHudA IMKOJIbHBIX KYypPCOB MaTeMaTUKH U 6I/IOJ'IOFI/II/I.

2.8 HcKyccTBO COMHEBATBLCH.

Mpbi Oysem pajibl, €ciu 4YuTaTe/lb, HEe HPUHUMAs Ha BEPy Kakoe-HUOY/Ib
BBICKa3bIBAHUE WJIU ITOJIOZKEHHE, CTAHET B HEM COMHeBaThCd. Mbl 0bpaiyemcs
ere DOJIBITIE, €C/IM TOMOYKEM YUTATEI0 HAYIUTHCH MPABUJIHLHO COMHEBATHC.
JlorMaTu3M U HUTWIN3M - BEpHBIE CIIYTHUKY JIpYT Apyra. OHU He TpedyIoT OT
CBOWMX IPUBEPIKEHIEB OOTBIMTUX YCUINH, 8 HCKYCCTBO COMHEBATHCA HE BCETIa
JlaeTcsl JIErKo.

12



[TomsrTaemecsa naTh coBeT, Bocxoasamuit Kk P. JIxx. Kommuarsymny. [Ipexme,
qeM OCHAPWBATH WJIU IMOJIEP:KUBATH KAKOe-HUOY/b YTBEP:KJIEHUE, MOJIE3HO
3a/[yMaThCsl B MEPBYIO OYepe/ib O TOM, HA, KAKOH BOMPOC €ro aBTOP XOTes
MOJIYYHUTH OTBET. DTO PEJKO ObIBaeT OYeBUIHBIM, HO TAKOW BOIPOC MOTIAC
BakHee TPOBepKH (DOPMAJBHON WHCTWHHOCTH BBICKA3BIBAHHU TeM OoJee,
YTO coJiepKaTeTbHble OOIe YTBEepPXKIEHUs, OTHOCUMBIE K eCTeCTBEHHBIM
00'beKTaM, BCEI/a JIOMYCKAIOT KOHTPHPUMEDHI.

[Ipezkae YeMm CHOPUTDH WK COTJIAIIATHLCS, XOPOIIO Obl moHATL. Mbl Ob1 He
HACTAWBAJIM Ha JTOH OAHAJIBHOCTH, €C/IM OBl He 3HAJIU, YTO JIOIW He BCEerma
MOCTYMAIOT TaK - U B HayKe Toxe. [IpmMepoB coTHU: OT Tparmdyeckwux 0
CMETITHBIX, OT OTKPOBEHHBIX HAPYIIIEHUN 3TOI HOPMBI IO cxeMe: “Z He TOHST
- 3HAQYUT 4YYIIb O CKPBITHIX.

Hopma mnonumamnusi He mponucaHa B ydeOHHKaX, €e He OCBauBalOT
HA CHOEMUAJBHBIX YpPOKaX B INKOJEe WM CeMHHapaX B By3e. A KaJb.
Kazkplit ocBauBaeT ee caM, YTO-TO JIOJAYMbIBas M IpuayMbiBas, “M300peras
Besiocunenpl”.  Cefigac MBI H3JI0XKHUM  HEYTO BPOJE CBOErO BapHaHTa
BEJIOCHIIE IA.

Yro swmaunt: “Y momsm yreepxkaenue’? Bo3moxken taxoit wmaeasn: s
MBICJIEHHO 3aHsIJT TO3UIHI0 aBTOpPA, MPEJACTABUI cebe OCHOBAHWSA 3STOTO
YTBEP2KJICHUSI U BOIPOCHI, HA KOTOPBIE OHO OTBeYaeT. A 9TO O3HAYAET, 4TO A
MOTY ero 0OOCHOBBIBATh, OOBSICHATDH W UCHOJIB30BATH -MOTY HCIOJTHSATH POJIb
€ro aBTOpA.

A comHeHHe TPAKTyeTcst Tak: B 9THX (yzKe KakK Obl CBOMX) 000CHOBAHMSIX,
O0ObSICHEHNN W WCMOJH30BAHUH sI HATHIKAIOCH HA MPEMSITCTBUS, TPEOI0JIETh
KOTODBbIE  He MOTY - HCHOJTHEHWe pOJIM NpepbiBaeTcd. JInbo aHasormaHas
CUTyallnsl BOSHWKAET He B OTHOIIEHUH CAMOTO YTBep:K/IeHUs, a KaKOro-Tudo
€ro OCHOBaHUs. BOT TyT u MOXKeT HAUMHATHCS AUCKyccns. VHorma nomobuHyio
CXeMy JIeHCTBUI KOMMEHTUPYIOT TaKUM 0Opa30M: 0 KaxKJi0il pabore ciemyer
CYJINTh, UCIOJB3Ysl B MEPBYIO OY€pEeIb ee COOCTBEHHbIE KPUTEPUM, TAK WJIH
nHade B Heil OTparkKeHHbIE, & yzKe MOTOM IMePEXONUTh K KPUTHKe OCHOBAHUI
U 3TUX KPUTEPUEB.

Ho rme rapantum mnpaBwibHOCTH mnoHuManusg! Haiitu wux TpymHO.
Bosee Toro, B orcyrcrBme umaJjiora Bpsj JIM  CTOUT TOBOPUTH O
MPABUJIBHOCTU. 3aMEHOH CJIY’KUT CaMOCOT/IACOBAHHOCTH W IPaBIOIOI00me.
Jlmaior MOKeT TPUBECTH CAMOCOT/IACOBAHHOCTH BO B3aMMHOE COTJIACOBAHUE.
3/iech CHOBA BO3HWKAET BO3MOYKHOCTH TOBOPHUTH O MPABUJIBHOM MOHUMAHWH
- B3aMMOTIOHMMAHWH, KOTJA HAC HAaYMHAeT YCTPaWBaTh CpaBHEHUE CBoeil
MO3UIMK C HANIMM BOCIPUSTHEM €€ OTPAXKEHUsI B CODECETHUKE.
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[Tonumaer u gesnoBek cBoio mosuiui? Bompoc Bompocos. VHTepecHblit
npumep: u3BecTHbI Gu3nk B. A. Dok, Bo3pakas NPOTUB HCIOJIH30BAHUS
MOHATHS “00Iast OTHOCHTEIBHOCTE , THCAT: “DWHIITEHH, yIoTpeOIsist STOT
TEPMUH, MOPOSBIJ HemoHmManue cBoeii rTeopun” ([105], ¢. 17). U 310
MHeHHe 00ocHOBaHoO. VTak, He MCKJIIOYEHO, YTO Jake DUHIITEHH He Bcerja
IMOJTHOCTBIO TMOHUMAJ BO3MOXKHBIE HHTEPIPETAIUH CBOUX TEOPETHIECKUX
nocrpoennit. Yro ke ckazarb 0 japyrux! I BO3MOXKHO Jin B TAKOM CJIydae
TOBOPUTH 00 OKOHYATE/IHHON MPABHILHOCTH TOHUMAHWS !

2.9 ComHeHHUs B IPUHATOM ITEHTPAJIbHOM TE3UCE.

[Tonpobyem B KadecTBe VIPayKHEHHS HAMETUTh IYHKTHUPOM HyTh OT
IIOHUMaHHUA K II€PBBIM COMHCEHUAM JIJId BBICKA3aHHOTI'O BbIIIC YTBEPZKACHUHA:
KO3(DPUITMEHT pasMHOXKEHUs B JIAHHBIX YCJAOBUAX - eJIUHasdg  Mepa
ONITUMAJILHOCTH.

Cuauasa Bonpoc o Bompoce. OJUH BOIPOC siCeH - OH CHhOPMYJTHPOBAH
B TEeKCTe: 4TO eCTbhb €AuHad MEpa AJid CpaBHEHH:A Pa3HbIX 6I/IOJ'IOFI/I‘IGCKI/IX
cBoitctB? JIpyroit Bompoc ssBHO He c(OPMYJIUPOBAH, HO yraIbIBAETCSa CPa3y:
YTO MOXKET CJHAY2KHUTH OCHOBaHUEM JJId IIpeACTaBJIeHUA 2 KUBBIX OPraHU3MOB B
KadecTBe “Kak Obl ONITUMAJILHO CKOHCTPYUPOBAHHBIX CHUCTEM?

Yro gBigercd ocHoBanueM st orBera’ 3 Tekcra Bpoje Obl BHITEKAET,
YTO AaBTOPBHI 3apaHee MpeAroJaraid CYOIeCTBOBAHUE eIUHONH  Mephl,
aneJLIupys K apropurery lraTroHa, a Jjs Moy YeHns 0TBeTa aHAIN3HPOBAIN
neJamn 9HI/IMeTeH. HO 9THU MPHUEMBI CHY2KWJIN AJA IMOAUYCPKUBaAHNA OCHOBHBIX
BBIBOJIOB M apaHzKMPOBKU MbICH. OHH HE MOIYT ObITb OCHOBAHHSMU JIJIs
JeficTBUM COBpeMEHHBLIX HccjaeloBaTeseil. JlelcTBATeJbHbIE OCHOBAHUS
OPOSIBIALIOTCS B PACCY:KICHHSX O BBHIMHUPAHUM B TeOMETPHUYECKO
HPOI'PECCUU WU AHAJOTMYHOM IIEPEHACEJIEHUN IPU cpejineM Koddduiumenre
Pa3MHOKEHU, OTJIMYAIIEMCS OT eAHHUIIBI.

Bmecto paccyxaenuit 0 Baugiomux (akTopax, COBEpIICHCTBE U
HECOBEPIIEHCTBE M TOMY IOJ00HOM HCIIOJIB3YeTCd IPOCTasd JUHAMUYECKAS
mozenb. Orkyna vro? Ot I lasmres u V. Heotona. A paccykaenus “B
cpeaneM” - ot JI. Bosbivana, /Ixk. Makesesuia u, koneuno, /Ixx. I'ubbca. Yxke
IpU aHaJIN3€e TAKOro, Ka3aJ0Ch Obl, IPUMUTUBHOTO PACCYZKJICHUS BO3HUKAIOT
TeHN BEJINKWX. A MepBoe WCCJIeg0BaHHE O ‘TeOMETPHYECKON pPOTpeccun
pasmuoxkenns’ upuHaie:kuT T. Maasrycy. [IpaBma, BBIBOJBI OH cesaT

JIpyTHe.
Ananuzupyem OCHOBAHUS JaJbIIe. Cpeannii K03 durment
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pasMHOXKeHUs - OTKylda oOH Oepercsa?! OH CymecTByeT KaK 3JIeMEHT
IPOCTOR JUMHAMUYECKOH MOJEAU - Pa3MHOXKEHHA B I'€OMETPUYECKOH
POrpeccuu ¢ TUM cpeanuM Kodddumumenrom. Ho HACKOIBKO 3Ta MOJED
COOTBETCTBYET HMEIOIIUMCsI y HAC HPEJCTABICHHSIM O PeAThbHOCTH (HAalei
JNeHCTBUTEIHOCTH ) ?

[ToepuM B TO, YTO pa3sMHOMKEHHE C MEPEMEHHBIM YHCJIOM MMOTOMKOB Ha
OOIBIIUX BpeMEeHaX MPHUBEJAET K TOMY K€ Pe3yJIbTaTy - BBIMHPAHUIO WU
COXPAHEHUID, KOTOPBIH OyIeT MOJydeH W HA TPOCTON MOJENH CO CPeTHHM
ko3 duimenToM pasmuoxkenusd. [lycrs yepeinenue 060CHOBAHO.

L1 TOI0BOTO Pa3MHOXKEHUs BCTaeT BOMPOC: KaK JeJTUTh MOTOMKOB, KaK
omnpeiessaTh KoadduiuenT pasMmuo:kenus? [Ipoire Bcero - meuTh IMOMOJIaM
win (JiUIs ABYHOJIONO PA3MHOXKEHHSs) PACCMATPHBATH PA3MHOKEHHE CAMOK -
YUIATHIBATH TOJBKO MaM U JIOYEK.

Ho Bort, kaxkercs, nepsbie cepbe3nbie coMuenus. [[ooBoe pasMHokeHne
He eCTb “BOCIPOU3BOACTBO cebs”. [leTn He SBISIOTCA KONUAMU POIUTEIIECH.
[TosToMy npunuceiBanue KodpPpUIIHEHTa pPa3MHOXKEHHsS OCOOH BBI3BIBAET
coMHeHHs. A KOMY ero npunuchiBarb? Bujgam wian nomyssinusim? A, MOXKeT
OBbITDH, HAOOOPOT, OOJiee MEJKUM EIUHHUIIAM - T€HAM, BOCIPOU3BOISAIIHMCS
o4ty 6e3 u3MeHeHnuii (¢ peKNMI H3MEHEHUSIMIE)?

U emme: cTparHasg 3TO Mepa: YUCIO BBIXKUBIIAX MOTOMKOB. HblHe XKUBy1IIHE
BHJIBI - TOTOMKH BbIMepIuX. Ecau BepuTh omnpejeernio Koddbdunmenta
PAa3MHOXKEHUsI depe3 YUCJI0 MOTOMKOB, TO He OyIeT JU 3TO O3HAYaTh, UTO
HEKOTOPBIE BBIMEPINNE BU/IbI HE BHIMEDJIN !

Yro-ro Hamo MeHdaTh. M3menenusi OyJIyT I[OCTPOEHbI B OJHON u3
caenayromux raB. llpemympexmaem 3apaHee - OT HTPOCTON NTHHAMUYECKOM
MOJIeJIH MBI He OTKayKeMCsl.

[Tompobyem TpUMEPUTHCS K UCIOTB30BAHUAIO 00CYZKIAEMOTO MOJIOKEHUS.
Koadpdbunuenr pasmuoxKenusi B JAHHBIX YCJAOBUAX - €JIUHAA Mepa
ontumasgbHOoCcTH. OT wero o 3apucut?! OT cBOCTB o0cobeit - JajHO,
OT YCJOBHUIl - a 9YTO BKJIOYATh B ycaoBud?! B HHX BXOIUT, HAIpUMep,
YHCJAEHHOCTh 9TUX caMbIX ocobeit? Mamxo Toro, 4ro Ko3dhdummeHr
DPAa3MHOYKEHUsI HEeIOCTOsTHEH BO BPEMEHU W TMPOCTPAHCTBE, TAK OH ellle W OT
YUCJCHHOCTH 3aBUCHAT. DTO O00YC/IOBIUBACT HEJUHEHHOCTH MATEMATHIECKUX
Moziesieil, a ¢ Ka4yecTBEHHOW TOYKHU 3peHus MOXKEeT ObITh C(hOopMyaHMpoBaH
TE3UC: IBOJONUS HEOTIETUMA OT IKOJOTUU. V1 9TO yMHOKAET TPYIHOCTH.

B KoHeuHOM WTOre cCyIecTBOBaHWE MPUHININA ONTHMAJIbHOCTH -
MakCcUMyMa, Ko3dhdunuenTa pa3MHOKEHHS - OObICHIET Ieaeco00Pa3HOCTD
CTPOEHMSI JKUBBIX CYIIECTB U IOITOMY MOXKET CJIYKUTh OCHOBAHUEM
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IS UX PACCMOTPeHHsl KaK ‘HCKYCCTBEeHHBIX 00pa30BaHHil: pa3 ecTh
1eJ1eC000Pa3HOCTD, TO MOXKHO TOBOPHTH U O IIeJH, U 0 coorBercrBun eii. C
JAPYTOH CTOPOHBI, PEAJBHO NMPOUTH IeNb OT OTAEJbHBIX CBOWCTB OPraHu3Ma
JIO UX BJIHMSHUSA Ha KOIPPUIUEHT Pa3MHOKEHHUS OYEeHb CJO0XKHO U yIAeTCs
TOJIBKO B IPOCTEHIINX ciaydasx. Beap Hago eme HOMHUTD, 9TO KOIDDUITUEHT
Pa3MHOXKEHUS - He MPOCTO YUCI0, & (PYHKIUSA OT YCIOBUIA.

Curyaruss 3Ta He sBJSETCSI PEJAKOH U B KAaKOM-aubO CMBICIIE
UCKJIIOYNTEHHON. AHAJTOTHYHBIE CJIOKHOCTH BO3HUKAIOT TIPH ITOMBITKAX
00BbACHUTD “U3 TEePBBIX TPUHIMIOB’ (DU3UKU CBONHCTBA TBEPJBIX TEJ WJIH
XUMHYECKUX MOJIEKYJI. MaJio KTO COMHEBaeTCd B HAJUIUU TPUHIIUITHATIHHOM
BO3MOXKHOCTH  TaKOro OObSICHEHHS, HO NyTh OT NIPUHIUIHAJILHON’
o0bsicHUMOCTH 70 OObSICHEHUsI YaCTO OKA3bIBAETCH  HEHPOXOMMBIM.
[Ipobtema: 910 AeaTh B TAKAX CJAYYIAAX !

3stoynoTped/ieHre ameUIAnusaMu K O0TOODY, MPU3BAHHOMY B KOHETHOM
UTOTe OOBSICHUTH CJIOXKHBIE DMOJIOTHYECKHE CBOMCTBA, 6€3 IMOIMBITOK U3MEPUTD
9TH CBOHCTBa C IOMOIIBI0 KO3(MUIMeHTa Pa3MHOXKEHUS WA H300pecTH
3aMEHYy TaKOMy HW3MEDPEHHUIO, BbI3bIBaeT Hepoymenue. [Ipunnunuaibuo
HEKOHCTPYKTHBHBIE OObICHEHUS “B KOHEYHOM HTOTE  TPEJICTABJIAIOT COOOM
TPOIHBIE MPBIXKKU Yepe3 MPOoIacTh.

A eme Oojiee OHH HAIIOMHHAIOT HaM HCTOpHIO U3 KkKu3HH Ilamypra,
pacckazannyio @. Pabie. Baobupimuch B 3HaTHYIO napuzkKauky, llamypr
HAOWJI KOIIe/TeK »KeTOHaMM W HampaBumics K Heit. OH cyama mamMe Oorarbie
[O/IAPKY U TIO3BAKUBA/I )KETOHAMU B KOIIEIbKE, KAK OYATO TaM ObLITH 30/I0THIE
9k10. OT KaIHOCTU y JaMbl 3arOpejiuch Ijia3a, HO BCE YKe OHAa OTBepraJa
JIOMOT'aTe/IbCTBA. Y BB, MHOTHE AKOOBI BOJIIOIUOHHBIE OObACHEHHUSA 3BYYaT
Kak 3BoH [laHyproBbIX »KeTOHOB.

Nrak, 3aduKkcupoBaHbl JABa HENOHITHBIX MOMEHTa B 00OOCHOBAHUHI
00CYZK/TaeMOT0 YTBEPXKJIEHUS W JBe TPYJAHOCTH B €ro NpuMeHeHuu. B
Haleii KHUTe MBI HE CMOTJIN ObI BBIJIEINTH KPATKOE TJIABHOE YTBEPIKICHUE,
KOHIIEHTpHUPYIOIee ee Mejb u cMbic. Ho eciim HmONBITaTbHCHA BbBIJIEJIHTD
TaKoe, KOTOPOe TECHO CBS3aHO ¢ OOJBIIMHCTBOM OCHOBHBIX TE€3HCOB, TO 3TO,
HECOMHEHHO, OYJIeT TOJIBKO 9TO PacCMOTPEHHOE: KOADDUIUEHT pa3sMHOKEHHST
B JIAHHBIX YCJIOBUSIX - €/INHAS MEPA OMTUMAIbHOCTH.

2.10 Bwua ¢ BBICOTHI, €T0 JOCTOWHCTBA M HEIOCTATKM.

[lonysngpHoe wu3I0XKEHHE JTaeT aBToOpaM MHOTHe IpeumylnecTBa. (OHO
[O3BOJISET, HE BJIABAsCh B JleTajin, OPOCUTH B3IJIS)] C BbICOTHl HA IIMPOKYIO
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obnacth Hayku. Hayuno-momynspHas kuura A. AsuMoBa, B KOTOpOi s
ecrecTBeHHOro orbopa Obln BBejen tepmun “Jlemon JlapBuna”, Tak wu
Ha3bIBaeTcda “Bum ¢ BHICOTHL .

“lo 1800 roma HayKa HaIOMUHAJAa KYJIbBTYPHBIH caJjl, IPEeKpacHO
PACILIAHMPOBAHHBIHM U YXOXKEHHBIH, OJ1aroyXaloniuii u miogoHocHblit. [1o nemy
MOKHO OBLIO TPOTYISITHCS U3 KOHIIA B KOHEII M PACCMOTPETH €ro BO BCEX
OJAPOOHOCTSIX, a ¢ OanzKaiiiero xojima - 0603perhb MeJIUKOM U OIEHUTH ero
Besimane. HelHe cai HAyKW 9yI0BUIIHO BEJIHK - OH MOKPBLT BECh 3€MHOI m1ap,
KapTa ero Tak W He COCTABIEHA, U HET TAKOTO YeT0BEKA, KOTOPHIil ObI He 3HAJ
0 HeM Bce... 2Ku3Hb CJIHIITKOM KOPOTKA, a YM CJIUIIKOM orpanuden. Ho g Mory
OLJIAJIETh BECh CaJl CBEPXY, KaK Obl ¢ BO3AYIIHOTO ¢ Bo3myniHoro mapa’” ([1],
c. 9-11).

3amMaHYMBash BO3MOMKHOCTH - OCMOTDPETh BEPIIUHBI W  MPOMACTH
9BOJIIOIMOHHBIX MHPOB € BBICOTHI NTHYBEro moJsiera. Mbl ¢ pamgocThio
BOCIIOJIB30BAIUCh €10. B pesyiabrare paccMOTpeHo, YIIOMSHYTO, 3aTPOHYTO
258 mpobJsieM, KaKkias U3 KOTOPBIX 3acCJayKHBAeT OTIEJbHOM KHHUIH. TO
nyxuee: 258 monorpaduit nian ojna nomyssipuas kaura? W crouwr jim Tak
craBuTb Bompoc? BO3MOMKHBI pas3jgudHble MHEHHS: “... MOIMYJIAPU3ATOPHI 110
cyTHu cBoeil mapa3uTthl... OHN UCTOMB3YIOT B MEJSX HAXKUBLI U CAMOPEKJTAMBI
paboTy CBOMX HECYACTHBLIX, MPHUIABICHHBIX CYIAb00OH cobparbeB. CaMblii
He3HAYMTENLHBIN yCcIeX, JOCTUTHYTBIH B JIADOPATOPUU - OJUH H3 TeX
KAPIHYAKOB, UTO HAYT HA COOPYKEHHEe XpaMa HayKH, - IepeBelTnBaeT
BCe, MOJIyI€HHOE W3 BTOPBIX PYK, IMEPEBENIUBALT BCIKYIO MOIYJISIPU3AINIO,
KOTOpas MOXKET TOPa3Bjedh JacoK, HO HE MPUHECET HUKAKWX OILYyTHMBIX
pe3yabTaToB”, KaK paccyxkjaajg ojguH u3 repoe Koman /loitna mpodeccop
Yewmummkep ([55], ¢. 156).

HaMm TpyaHo co BceM 3THM COIVIACUTBHCS, HO OJHA MBICTb HE BBI3HIBAET
COMHEHWIi: HEJIb3sT BCE 3HAHME HAyK IOIy4arTh U3 “BTOPHIX PYK . 3/1€Ch €CTh
qeMy TMOYYHTHCS y MCKYCCTBA. TaK WMCIOKOH BEKOB OJHONW W3 OCHOBHBIX
337249 KOIIMPOBAHUY B YKUBOIIMCH CIUTAECTCS HEOOXOIMMOCTD “‘paccMaTpUBaTh
paboThl BEJIMKHUX MACTEPOB U HM3BICKHBATL HPUYHMHBI, 10 KOTOPBHIM OHH HX
npousoguan”’ [127], a He HabuBaHWe PYKH, KaK MOTJIO OBl IOKA3aThC.
B nayke ke Mbl 3HAKOMHMCsI C KJIACCHIECKUMU pPAbOTAMU B OCHOBHOM U3
BTOPBIX U TpeThux PyK. CTyAeHTy OOBITHO, YBbI, HE 10 “U3BICKAHUS MPUINH .

Yro ke genars! Uwrarh pabOThl BEJIUKUX MaCTEPOB W U3BICKUBATH
IPUYMHBI, 10 KOTOPBIM OHH UX IPOU3BOAUIU. B Teopum IBOJIONUH FTO B
epByIo ovuepeanb - paborbl Y. /lapBuna.
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3 YI'OJI SPEHUS

3.1 OTaeneHune cMbICja OT O€CCMBICJIHUIIDI.

Yueno onybJIMKOBAaHHBIX cTaTeil, OPONIIOP M BHYMIUTEIBHBIX MOHOIpaduUii,
MOCBSIIIEHHBIX  OMOJIOTUYECKOIl IBOJIONHUK, YK€ HEeODO3PUMO - Bps JId
HAliIeTCsl 9e0BEeK, KOTOPBI BCe 3TO mMpoduTas. A TyT emre OJHA KHUTA.
Baugem? Ectb 1 B Heit yT0o-nubyb HOBOE?

MpbI, KOHEYHO, He PACCUYUTHIBAEM Ha OTKPBITHE HOBBIX OMOJIOTHYECKUX
dakToB. HoBble TeopeTndeckwe uIen B KHHUTE BCE K€ €CTh, HO OHH -
JTaJIeKO He camoe ryraBaoe. Mbl npuiepKuBaeMcsi pacipoCTPAHEHHOTO ceffaac
MHEHHU, 9TO “B TEOPHUU IBOIONUN 00ECKYPaKUBAET HE CTOJIBKO HEJI0CTATOK,
CKOJIBKO H30BITOK Pa3noobpasubix uzeil” [93]. D1u uaen vacro mporusopedar
JIPYT JIPYTY, 9TO HepeJl KaXKIbIM YeJT0BEKOM, 3aUHTEPECOBABIIUMCS Teopueit
SBOJIIOIIMH, BCTAeT 3aJa49a: OIPEJIEIUTh CMBICT OT OECCMBICIMIILI, BHIOPATD
(xorst Obl jJ1s1 cebsi) JOCTATOYHO HEIPOTUBOPEYUBBIA KOMILIEKC UJEH.

OrmenuTh CMBICT OT OeceMmbicauibl... CraBsg 3amady, rKeJaTeJbHO
yKa3aTh U BO3MOXKHBIE (POPMBI 0OTBeTa. UTO 03HaUaeT Takoe onpeaenenne! B
pe3yJibTaTe BOIPOCHI JIOJZKHBI OBITH pa3/ie/IeHbl Ha PEIIeHHbIe, HepelleHHbIe
n OeccMbICICHHBIE, UIen - Ha 0e3yCJOBHO BepHbIe, 0€3YCJOBHO HEBEpHBIE
u crnopuble. Hy:KHO BBLIEINTH 007aCTh (PaKTOB, pPACCMATPUBAEMYIO B
JIAHHON HayKe, OMMCATH METOJbl MOJaydeHus (hakKTOB U UX OObICHEHHS,
pasaeuTh (PaKThl Ha OObICHEHHbIE, HEOObLICHEHHBIE W, YTO OYEHb
BayKHO, HeOObSICHUMBIE B paMKaX CYIIECTBYIOIIMX IIPEJICTAB/ICHUIA.
HyxKHO npeyIo:KUTh TPOIeayphbl COIJIACOBAHHS 3HAHUNA, KOTOPBIE JIOJIZKHBI
BBISIBJIATH TApPaJOKChl W mpoTuBopedns. Hyxkwuo... B obmem, HYyKHO
MPOBECTU MOAPOOHBIN JIOTHKO-METOMOJIOIMIeCKHl aHam3 Hayku. A s
OCYTIECTB/IEHNUSI €r0 B MOJTHOM 00'beMe y HAC HET CPeCTB.

Hemoinora 1 HEOKOHYATEIbHOCTD OTJIEJIEHHS CMBICTA OT OECCMBICIHIIDI
He JOJI?KHBI HAaC OCTaHABJIMBATL B Hadaje NYyTH - 0€3 TaKOro OT/IeJICHHS
BOOOIIEe HUYETo HeJb3s cleaaTh. ETo He3aBepIIeHHOCTh CBsS3aHa He TOJIBKO
€ HEJIOCTATOYHOIl MPOHUIATETbHOCTBIO WCC/AEI0BATE/S WA C HEXBATKON
MeTO/OB. 1€ BOIPOCHI, KOTOPBIE PAHBIIE CIUTATUCH OECCMBICTEHHBIME, MOT'YT
0Ka3aThCsl OCMBICJEHHBIMHU, & TO 9TO BYEpa Ka3aJ0Ch PEMEeHHBIM, BIPYT
CHOBA CTaTh HpoOIeMOit, 1 HA0OOOPOT.

[Ipumepnr u3 duzuku BceM u3BecTHb. Tak, Bompoc o dusnIecKoM
CYIIIECTBOBAHUU AaTOMOB ObLI HACTOJbKO JAJEK OT 3aJ/a4, PeIIaBIInxcs
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B (U3MKe IO3AMPOILIOro BeKa, YTO B MPOILIOM BeKe MHOIHE OObLIBIIN
ero HepaspeluMbIM M OECCMBICJEHHBIM, a B HadaJe HbIHEeIIHero OH
YCIEITHO TIepeniesl B pa3psaj, OKOHYIATEJbHO PENICHHBIX. FEBKJIMI0BOCTH
FeOMETDHH DPeAThbHOrO Mupa (IpUMEHHMOCTh TeopeMbl [ludaropa
dbusmuecku CyImecTBYIOMAM TPEYTOJbHUKAM) J0JIN0e BpPeMsl CUYUTAIOCH
HACTOJIBKO OYEBUIHOH, YTO HUKAKKMX BOIIPOCOB HE BO3HHUKAIO. A ceifuac,
nocsie DiHITERHA, MbI YK€ 3HAEM, 4YTO TeOMeTpuss (PU3MYECKOIO MHUpa
HEEBKJINIOBA.

st pemmenus mocTaBIeHHON 3a1a9 OyJIeT MCIIOIB30BATHCA WIEOJOTHUST
MaTEeMaTHYECKOIO MOJEJIMPOBAHUS, HUMEIOIINECS B palleM PaCIOpaKeHUH
METOIbI HMOCTPOEHUS MOjeseil, a TakKKe HEKOTOPhIe MeTOI0J0IHYeCKHe
wien [ TI. Ilenposunkoro [116, 117 u . Xunrtukku [109]. (Ormernm,
9TO MBI HE SBJIAEMCS MOCJIEI0BATEJBHBIMA PUBEPKEHIAMYI  KaKOH-T100
MeTOI0IONHYECKON TTKOJIBI ).

3.2 Teopus - MmoieJIb - OO'BEKT.

Cnoso “momesib” MHOTO3HAUHO: €0 3HAYEHHEe I XYyJIOKHUKA —WIN
KOHCTPYKTOPA CHJIBHO OTJAHYAETCsT OT TOrO, KOTOPOe TPWHATO B
MaTeMaTU4ecKoOM MoJeaupoBaHuu. Mbl ero He pPHCKHYJIU IIPEIIOXKHTD
TeMIEePaMEeHTHOMY XYIOXKHHUKY CBOoe IOHUMaHume Mojeau. Jag Hac
MOJEIb CYIIEeCTBYET dallle Bcero B (popMe CHCTEeMBl ypaBHEHHH, OOBIUHO
qudpepeHInabHbIX - ONMUCHIBAKOIINX W3MEHEHNE CHUCTEMBI CO BPEMEHEM,
XOTd OBIBAIOT 0E3YCJIOBHO U JpyrHe (hOPMbI MOJEIEH.

[Touemy “cymecrByior B dopme”, a He mpocto “ectn’? [leso B ToM,
YTO B XOJie IIOCTPOEHUsS] MOJEIM U, TIJaBHOE, IPH COOTHECEHUH ee C
00bEKTOM, OOBIYHO HCIOJIB3YIOTCS JOMOJHATEIbHBIE CTPYKTYPHI, KOTOPHIX B
camoii cucreme ypaBHeHuii wHer. [losTomMy MoOzmesnb ecTh HE MPOCTO CHUCTEMA
ypaBHEHWUT, HO eIlle U MyTh ee MOCTPOEHNS, U CIIOCOD HAJTOKEHUsS Ha OObEeKT:
MEeTO/I U3TOTOBJICHUS ILTIOC CIIOCOD HUCIIOJIb30BAHUS.

Teopus um wmomenb. Muorna mnomgrus “momens”’, “Momenupopanue”
PACIIMPSIIOT HACTOJBKO, UTO JI000€ 3HaHUE OODBIBISIOT MOJIENbI0. MOXKHO
s Tak genarb? Vmeror npaso. Ho B pesyibrare 3Toil ckjeliku ucuesaer
O'€Hb BayKHAS Mapa - TEOPUA U MOJEb.

Moesrh coBMEIAeTCs1, CDABHUBALTCST ¢ TACTHBIMU O0'bEKTAMU U JIJISI 3TOTO
npucrtocobsena. Teopusi OTHOCUTCH Bpo/jie ObI K ITHPOKOMY KJ1accy 0ObeKTOB,
HO HH C OJHUM H3 HUX BIPIMYIO CpaBHHBaTbhcad He MoxKeT. Her “reopun
aroma BojIopojia’. EcTh Teopus - KBAHTOBAsl MEXaHUKA, a MOJIE/Ib [IOCTPOEHA
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¢ y4eToM OOJIBIIOr0 YHCIA JTOHOJHUTEJIHHBIX 3HAHHIl: aTOM COCTOUT U3
TOYEUYHBIX IIPOTOHA M SJIEKTPOHA, OHI B3AMMOAEHCTBYIOT 110 3aKoHy KysioHa,
JTAHBI 3aPSIbl U MACCHI.

OnpITBl ¥ 3KCIHEPUMEHTHI HMPOBOJAATCS C  OTJAEJbHBIMU YACTHBIMH
obbekTamMu. Pe3ybraThl cpaBHHUBAIOTCA C TEMH, UTO IOJYYEHBI HA MOJIEJIH.
Ecimn ecth 3aMeTHBIE pacXOoXKIeHHd, TO B IEPBYIO odepeab KPUTHKYIOT
Mozeab. Teopust 3amuiena Mojgeaamu. Jlaxke ecam He ymaercs HOCTPOUTH
VIOBJIETBOPUTEIBHYIO MOIEIb, 9TO OTHOCHTCHA HA CYET HE3HAHUS KaKHX-
TO JIOTMOJHUTEJIBHBIX JIeTajieil O0beKTa, ‘BO3MYINAIONINX  MPaBUILHOE
MOBEJICHHe, WJIM Ha cYeT HeyMeHHus uccjemgoBaress. I TOIbKO IMOsBJIeHHE
HOBOIl TEOPHH, C MOMOIIBIO KOTOPOl HOBBIE MOJEIN HPOAYIHPYIOTCS Oosee
YCIIEIITHO, SIBJISETCS JTOCTATOIHBIM OCHOBAHUEM JIJI OTKA3a OT CTapoil.

[Tpumep mo wucropunm wmexanuku (mo . Maxy [70], c. 179-180). T.
Tasmtedi TOCTPOMIT JIJIsT TOKA3ATEbCTBA BPAIEHHsT 3eMIn CBOIO (Kak Mbl
Ternepb MOHUMAEM - HeIPAaBUIbHYI0) Teoputo mpuauBoB. OH moJaras, d4To
OHH TPOUCXOJAT M3-33a BPAIICHHS 3EMJIH: BOJA IBHUXKETCHA II0 HHEPIHUH
HPAMOJIMHERHO, a 3eMJisl [oBOpadmBaeTcs. bosee npaBuiabHyio uiaeo M.
Kemepa o Bozeiicteun Jlyusr Besuknii I'. T'anmieit canran ommbo4dnoii, ona
MOIJIa MOJIYYUTh JOCTATOYHBIE OCHOBAHUS TOJBKO TOCJIE CO3MAHUS TEOPUH
tarorennd. Teopus [anunes naBaJja oiMH IPUIUB B CyTKH BMECTO JIBYX. DTO
ero He 0COHGEHHO CMYIIAJIO: CYIIECTBOBAIN HeydTeHHbIe (PaKTOPBI U MBICD
MOTILIA TAKUM IYTEM - €CJIH YIecTh Bce 3TH (PAKTOPBI, TO BCE MOy IUTCS.

To xe u B xumunu. 4. Banr-T'opd ne paccmarpuBas CIOKHBIX
peakiii. 9T0 oJHA W3 NPUINH HECOBIAJEHHUS €r0 MOJeIel ¢ HEKOTODPBIME
SKCIIepUMEHTaMH. bosbitasg dYacrb KJjaccudeckoi KHuru “Odepkud o
XUMHYECKON JIuHaMUKe’ TMOCBdIIeHa pa3dopy “BO3MYIIAIONIUX AeiicTBuit”,
KOTOpBIe MOTYT HMCKaxKaTh siBJIeHHe. Teopus ke COMHEHHMIO OCODEHHO He
O/IBEPraJach.

Crocobbl  TOCTpOeHHWST MoOZeaeil W HaJoKeHHsT HuX Ha OOBEKT B
dbopManbHyI0 CTPYKTYDY TeopuH OOBIYHO HE BXOJAT (BCHOMHHUTE MOJEJb
aToma Bogopoaa). OHu 06pa3yroT Kak Obl JOTOJHUTEIbHBINH CJI0H HAYIHOTO
npeaMera. AHAIN3 3TUX CIIOCODOB JIsT BCEX COBPEMEHHBIX HAYK - BarKHAasl
HepereHHast npobJieMa, oOpaleHHas KaK K KOHKPETHBIM CIIEIHAJIHCTaM, TaK
1 K METOIOJIOraM. JTO U HaIlla mpodema.

20



3.3 Teopua /lapBuHa u AWHAMUYECKHE  MOJIEJIN
HpioTrona.

Beesenne B Hayky JUHAMHYECKAX MOJEJEH - OJHO W3 BeJIUYANRIIUX
nmoctukennit Mcaaka Herorona. OH OTYETINBO TOHSII, 9TO €CJIU MOy I€HO
onMCaHWe JBUKEeHHsI Ha MajaoM (OeCKOHeYHO MaJjioM) OTpe3Ke BpPEMeHH,
TO MOXKHO OIMCATh €ro W Ha KOHEYHOM, OOJIBIIIOM WHTEpBaJie, peIIuB
cooTBeTCcTBYIOIIEe auddepennnanbaoe ypapaenue. OH TakKe HaBEepHAKA
MOHSII, YTO 93Ta WHAesd - OIHO U3 BaXKHEHINMWX OTKPBLITHI, HHaYe
TPYAHO OOBACHUTH, MOYeMy OHa Oblja OIyOJMKOBaHA WM OTJEJIbHO B
zamucpposannom Bujge dpazoii: “Tlosesno pemarb auddepennuanbabie
ypaBHeHHs]” - ¢ TepecTaBIeHHbIME OyKBaMu (B BHJe aHATDAMMBI), TaK,
9TO0OBI IIOCTOPOHHUN HEe MOI' IpoYecThb 3amudpoBaHHOE, a IPUOPUTET OBIO
OB 3apUKCHPOBAH.

TEOPHST IBOJIONMH C MOMOIIBI) €CTECTBEHHOTO 0TOOpa, KaK 9TO HU CTPAHHO,
npejcTaeT Tepejl HaMu ceifdyac OJHUM U3 BOILIONMEeHUN wujaen HproToHa:
OIUCBLIBAIOTCA WM3MEHEHUs, CBA3aHHBbIE C HAC/IEJCTBEHHBIMU BapUAIlUAMH,
POXKICHUSIMU,  BBIXKMBAHHEM, Pa3MHOXKEHHEM M CMEPTHOCTBIO  Ha
CPaBHUTEJIbHO HEOOJIBINUX BpeMeHaX, U YTBEPKIAETCS, YTO OHOJOTMIecKast
IBOJIIONUST CBOAUTCS K OOJIBITION HOC/IE0BATEIHHOCTH TAKUX N3MEHEHUA.

3.4 3akoH I1ara M 3aKOH IIeJIN.

[Ipenmaraercs oObICHUTH CHAYAIA MEJIKHE IIard, BMECTO TOro, 9TOOBI Cpasy
Oparbcs 3a 0o0bscHeHue urora. IIpunnmaercd “3akoH 1ara’ BMeECTO “3aKOHA
nesin’. He cyrmecrByer B 0o0IeM ciydae WHOTO OObSCHEHUS PEe3yJIbTATOB
AUHAMHUKHW KpOoMe TOTr'0, 4TO OHHM CJeAYIOT U3 OIMUCAHUA MEJKUX I/ISMeHeHI/Iﬁ7
a cucreMa, NMPOXOoJs MX Imar 3a IIaroM, “cama cedbsg HaxomutT’. A ecian
JIJIsT HEKOTOPBIX KJIACCOB CHCTEM M MOSBJISIOTCS OMHCAHUS WTOTa JBHKEHHUSI,
MUHYIOLIME 1I0C/IEJI0BATE/LHOE TIepeMenienue (Iar 3a MaroM), To 910 TOXKe
MOXKET PaCCMaTPHUBATHLCS KaK CBOWCTBO IMAroB, CBOMCTBO, BBITEKAIOIIEE W3
OonucCaHud CABUTOB Ha MaJIbIX BpEMeEHaX.

[Ipemenproe (depe3 GoJblIoe BpeMsi) COCTOSHUE —W30JIUPOBAHHOI
dusnIeckoif  CHCTEeMBI  COOTBETCTBYET  MAKCHMyMy  SHTPONHU M,
COOTBETCTBEHHO, KayKI0e CaMOIIPOU3BOILHOE HU3MEHEHHE ee COCTOSHUS
YBeJINYINBaCT SHTPOIINIO.

Co BpeMeHeM BBIKHBAIOT Te€ OPraHU3MBI, Y KOTOPBIX KO3(hMUIHEHT
Pa3MHOXKEHHsI OOJIbIIE - HO 3TO HE N3-33 KAKOTO-JIHOO CTpeMJIeHUs
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K COBEpIIEHCTBY, a IMPOCTO IOTOMY, UYTO € XOIOM BpEMEHH WX JT0Js
B cucreMe Bce yBenumuunbaercd. Kosdunuenr pasmMHOKEHHST - TPOCTO
K03 OUIUEHT B ypaBHEHUAX, OMUCHIBAIOIINX H3MEHEeHUWe YHUCJIEHHOCTH, a
He Iejib coBepllleHCTBOBaHudA. Ho B pesy/ibrare HmogBISeTCS BO3MOMKHOCTD
paccMaTpUBATh €ro KaK Mepy OINTHMAJIHLHOCTH.

Takoro poja JUHAMHYECKHE MOJEIH - MOJETH PA3IUIHOrO (YacTo
roBopsar - uddepeHnnaibHOrO) BBIXKHBAHUS - [IPU3BAHBl  O0bACHAUTH
sposifonuio. Ho MOXKHO Jim ¢ WX TOMOIIBI0 OOBACHUTH OMOJOTHIECKYIO
spostonuio? U BooOIEe, KaK MBICJUTCA OOBSICHEHHE MUPa YKUBOTO TYTEM
CpaBHEHHSA C SBHBIMH MaTeMasaBpaMu! XOpOINO, IYCTh B KOHETHOM
UTOre Pa3IUYHOE BBIXKMUBAHUE U HACAEIyeMble Pa3JIUUUs BCE OINPEIeISIOT.
[Ipuznaem 310. Ho 4o nenars ¢ npunsatoim Te3ucom? MoxKHO nco/ib30BaTh
ero Kak ((pOpMyJMPOBKY METOJA: PpPaCCMATPUBATHL BCE OUOJOTHYECKHE
CBOICTBA, MAJEOHTOJIOTHYECKIAE HAXOJIKN U T.II. ¢ TOYKU 3PEHUA BOZMOZKHOTO
BbI2KUBAHUS W PAa3MHOXKEHHUs, C TOYKH PeHus oTOOpa M aJalTalud K
U3MEHSIOIIUMCS YCJIOBUSM.

Hanpumep, co BpeMeHeM U3MEHSJIMCh KOHEYHOCTH y IPEJKOB JIOMIAJIN.
[Tpoucxoanao yMeHbIIEHHE dYHCAa HajableB. B KOHIE KOHIIOB OOKOBbBIE
MAJIBI[BI  YKOPOTUJINCh W uc4Ye3 u. KOHEIHOCTH CTajd OJHOMAJIBIMU. IJTO
JIaBaJIO MPEUMYIIECTBO B VCJAOBUAX CMEHBI JIECHBIX JIAHAIMAMTOB Ha
cremabie. OMHOBPEMEHHO TPOUCXOJMJIO H3MeHeHHe 3y6oB. IIpemmymiecTso
B BBIKHBAHWH TOJYUMIH T€, Y KOT'O CTaumBaHUe 3yOOB KOMIIEHCHPOBAIOCDH
MIOCTOSHHBIM POCTOM: U3HOC IPH IePeX0/ie K TUTAHUIO TPABOH yBEINYUBACTCS
n3-3a 3eMJIH, 3aXBaThiBaeMOil BMecTe ¢ muineit. VlHoe j1es10 - JTUCTha B JIecy.
([onpobree o kmaccuveckux paborax B. O. KoBajeBCcKOro 1o 3BOJIONAE
KOIBITHBIX, & TAKYKEe O JUIHOCTH aBTOPa MOYKHO ITPOYUTATEH B KHure [87]).

3.5 OBOJIIONIMOHHBIE ClieHAapUuW B (pm3uKe u OmoJioruu.

Meros jaeT BO3MOXKHOCTH KOHCTPYHUPOBATH CHEHAPUH IBOJIOTHOHHOIO
Pa3BUTHA W TAKHM 00PA30M YHOPSIOYUTD JIAHHBIE, 9TO - CMOCOO MOHUMATDH
TO, 9TO OBLJIO HETOHSTHO 70 JlapBuHA.

OTBGTBI Ha BOIPOCHI O IPOUCXOXKJACHUUN 2KU3HHU, BOBHUKHOBEHUUN BUIO0B,
9BOJIIONMHU TeX WM WHBIX OPraHOB IIPEJICTABIALIOT cODOIl Gojiee manm MeHee
PaBI0TIOI00HbBIE CIIEHAPWH, OCHOBaHHBIE Ha (DAKTaX W OCHOBHBIX IMTPUHIIUIIAX
dusukn, xumMun, Teopuu 3Bosonun. ClIeHapuH dBISIOTCS OTBETOM Ha
BOIIPOC: KAK 3TO MOTJIO MPOU30UTH B COOTBETCTBHH C JAHHBIMH OCHOBHBIMU
HpUHIIMIAMU U uMeolnmmucd ¢akramu. MenHo, Kak MOIJIO 11pou3oiiTu,
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a He Kax mpomzonuto’ . CymmecTBoBaHHe €JIMHCTBEHHOTO (C TOUYHOCTBIO 10
HE3HAYUTENbHBIX JeTaleil) ClieHapusi, COBMECTHMOTO ¢ H3BECTHBIMI (haKTaMu
1 OCHOBHBIMU TPUHIMIIAMHE - HEIOCTUKAMBIHA H1eal.

OcHOBHBIE BOJIIONUOHHBIE COOBITHS YHUKAJIbHBI, OUY€HDb JITUTEIbHBI U UX
CIleHApUU He JOMYCKAIOT IIPAMOM 9KCIepHMeHTAJIbHON MpoBepKH. Ee MecTo
3aHUMAET MPOBEPKA YCTOWIMBOCTH K MOSIBJIEHHIO HOBBIX (DAKTOB, KOTOPOE
BpeMs or Bpemenu npowucxogut. Coryracyercss HOBBIiT (haKT CO CIleHAPHEM -
xoporro. Tpebyer He3HAYNTEIHHBIX H3MEHEHUI - TOYKe HEILI0XO.

Takast ke cuUTyanusi BCTPEYaeTCss BO MHOTUX HayKaX. DBOJIONHS
Bcenennoit, nHanpumep, - eme 0Oojee JIIATEIbHBIA IIpolecc, a 00
9KCIIEPUMEHTAIBHOM MOBTOPEHUHU €ro OTAEIbHBIX JacTedl HeYero m IyMarh.
Bce ke mnogmisiorcss yOeamTebHBIE HCCACHOBAHUS O CIEHAPHUSX TOR
sposiforun (pekomeriyeMm npodntarh Kaury C. BeiinGepra o mepBbix Tpex
muayTax Beerennoii [19]).

MeTto 0TYACTH TOT 2Ke - KOHCTPYHPOBAaHUE IPABIOMOI00OHBIX CIIEHAPUEB.
CymecTByeT M BaxkKHOe oTjnume. B Teopum »Bosonuu Bceenennoit ectb
CpeJCTBaA, IMO3BOJSIIONAE CTPOUTH JUHAMHUYECKHE MOJEJIH Ha OCHOBE
COIEP>KATEIbHBIX IPEIMOI0KEHH, H almapar s UCCAEIOBAHHSI MOJIEJIEI.
DTO 03HAYAET, YTO €CTh CIIOCOOBI TOJYYEeHNsT OJHO3HAYHBIX CJIEJACTBUIl H3
IPUHAMAEMBIX IIpearnookenunii. Tepus OHOIOrHIECKONl SBOIIOIUH ITOTO
Os1ara JIdIIeHa.

Co3manme mpaBIOIOI00HBIX CIEHAPHEB IS SBOJJIOMHOHHBIX COOBITHIA
BayKHO HE TOJBKO camMo 1o cebe. OHO CBA3aHO eme ¢ BOIMPOCOM O
JIOCTATOYHOCTH OCHOBHBIX HPUHIHUIIOB. OObSCHUMA JIH JBOJIONUS JKHBHIX
CYIIIECTB C IIOMOIIBIO TEOpud OTOOPa PEeAKHX CAYIARHBIX HACTIeIyeMbIX
n3MeHeHuit? Ba)keH mepeHOC IEHTpa TIXKeCTH BOIPOCA € OObICHEHHS Ha
00BACHEMOCTD. MBI MOXKEM He 3HaTh, KaK B JIeHCTBUTEJHHOCTH BO3HHKJIA
CostHeuHas cuCTEMa, HO TeM HE MEHee COXPAHATH YBEPEHHOCTh B TOM, UTO €€
BO3HHUKHOBEHHE ¢ BBICOKON TOYHOCTHIO COIVIACYETCS ¢ M3BECTHBIMHU 3aKOHAMM

'31ech peub HIeT He O HEMCYEPHAEMOCTH OODLEKTa, OYEBHAHON ¢ TOUKH 3PEHHd
METOJIOJIOTUYECKON  HO3UIMK, HUCIOJL3YIolIell pa3jenenue 0O0beKTa, KaK OH €eCTb,
M TpeIMeTra, BKJIIOYAIONIEr0 CPEeACTBA OMWCaHus W udydeHuss obObekrta. Her,
HEeIMHCTBEHHOCTh CIEHAPHEB eCTh NPSIMOE CJIeJICTBHE CIIOCOO0B mX mnocrpoenus. Ouu
MOTYT 5BOJIIOIIMOHUPOBATH ¥ CMEHSATDH JIPYT JPyra W 3TH CMEHBI He OyIyT HCIpaBIeHUEM
paHee JOMyIIEeHHBIX OmnOOK. HeenHCTBEHHOCTD ClIEHAPUEB JIOJI?KHA SIBHO YYUTHIBATHCS
B Teopun sBosmonuu. Umeer cuity “rperuit 3akon Cumncona’™ “Kakoro 6b1 posga mpobsiema
mepes HAMH HE CTOsjIa, HAM Bcerga He XBaTaeT WH(MOPMAINH, 9TOOLI DPEInTH ee
okorgarensuo” ([92], c. 43).
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PU3NKU, HOBLIX 7K€ 3aKOHOB M300peraTh He Hajd0. A B TEOPHUH 3BOJIONUNT
MozkeT ObITBH, 37€Chb MHOTOE eIle JIOCTATOYHO yOe uTe/lbHO He 00bsICHEHO,
IIOTOMY YTO BOBCE HeO6'bHCHI/IMO Ha, OCHOBE€ IIPpHHATBIX Hpe,ZLHOJIO}KeHI/IIU/I.
BoapmuHaCTBO yUeHBIX cefidac moJiaraer, 9TO O HeOObACHUMOCTH He
MOXKeT OBITh W pedd. IJTa TOUYKa 3peHHs Tropado orcrampBaercs M. B.
Bosbkenmmreiinom [24].

WNcruna B Hayke uinercs, OJHAKO, HE IyTeM roJjiocoBanus. VI HeKOTOpbIE
BuAHbIC CHENMHUAJINCTBI ITOJIararT, YTO O6H_[erI/IHHTBI€ IIOJIOZKECHUA TEeOpHu
9BOJIIOIIVUUW B IIPUHIIUIIC HE MOFYT ()6'bHCHHTb MHOTHX CTOPOH PAa3BUTUA KMU3HU

(JI. C. Bepr [12], A. A. JTio6umes [64, 65]).

3.6 JlocTtaTo4HBbI JiM NIEPBbI€ MPUHIAIIHI?

B awmckyccusix o Teopum IBOJIONUU TMPOTUBHUKU €€ JAPBUHOBCKOTO
HAIpaBJIeHUs, ITPOTHBOIIOCTABIIAL TPOOIeMbl JapBUHU3MA ycrexaM HU3NKH,
JIO0AT eXWTHO 33/]aBaTh TAKOTO COPTa BONPOCH: OOBICHUTE-KA W3 BAIIAX
OCHOBHBIX IPUHIUIIOB, KAk BO3HUK a3’ [loyemy-1o ry1a3 BbI3bIBaeT y HUX
0COOYIO CUMIIATHUIO U YIIOMUHAETCH Yallle JIPYTUX OPTaHOB.

OrBeTuTh Ha 3TO MOXKHO. Bo-TIepBBIX, NTPaBIOMOI00HBIE CIEHAPUN
BO3HMKHOBEHHS OPIaHOB YK€ ecTb, a BO-BTOpPBIX, BOT Bam artom wmeman
(3amanbl  aroMHBIE Bec u 3apsn sapa). CocumraiiTe-ka 3 OCHOBHBIX
IPUHIUTIOB (PUBUKHU JTEKTPONPOBOIHOCTD PEAJHHONU MeIu, ee YIPYrocTb U
Jip. Brpodem, 10CTaTOYHO 3JEKTPOINPOBOAHOCTH, HO TOJBKO YECTHO: JaHbI
aTOMHBINl Bec, 3aps)i, YPaBHEHHS KBAHTOBON MexaHuKw, 3akoH Kymona u
oTIpe iesIeHUe 3JIeKTPONPOBOIHOCTH, & b0osee Hu4Iero. HaMm n3BecTHBI HPUMEDHI
TaKWX BbIUHCIeHUN. Bpsaa 1 uX MOXKHO MPOBECTH YECTHO, He TOJTJISAIbIBas
0 JIOpore Ha PeaJbHYIO MeIb U He Jesas Ha OCHOBE TOTO OIS IbIBAHUS
CYIIECTBEHHBIX YIPOIIEHUN 3a/1a4u.

[Tpobstema: Kak NMpOWTH OT OCHOBHBIX HMPWHIIAIIOB JI0 MO/ OOBHEKTA.
Ot mexanuku Hpiorona g0 momenn CosHedHO# CHCTEMBI, OT KBaHTOBOM
MEeXaHUKHU 70 MOJIeJIH aTOMa BOJOPOJIA IIYTH MpoiijeHbl. Momean mosydeHsr,
JIOCTUTHYTO COBMAJeHUE C SMITUPUYECKHMH JAHHBIMYU, KOTOpbIEe HadaIn
coOUpaThCs 3310110 JI0 NOABJICHUS ITUX Mojiejiell u Teopun. Takue npumepbl
ectb u g teopun JlapBura. OHH OTHOCSTCS K HCKYCCTBEHHOMY OTOODY
B J1A0OPATOPHBIX TOMYJIAIHUAX, K CEJIEKIIUU MOPO/I JTOMAITHUX KUBOTHBIX, K
HEKOTOPBIM OBICTPBIM IepPecTPOKaM B MPHUPOJe, TPUINHOU KOTOPBIX, VBHI,
JaCcTO SBJAETCS JedTeTbHOCTh YeJOBeKa, 3arpsa3HSIONas W pa3pylIaionas
cpeay oburanusi. Heckoibko Takux npumepoB npuBoautcs B riaase “OrTdop
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IO TPU3HAKY .

Merom nocrpoenus crieHapueB 0as3upyercs Ha ycrnexax JByX THUIOB. Bo-
HIEPBLIX, YCIICITHOE ONHNCaHMe TeX KPaTKOBPEMEHHBLIX IIPOIEeCCOB, KOTOPbIE
Mbl Ha0/JI0JaeM U MOXKeM IOJApOOHO oOImucaTb, M, 00Jiee TOro, CaMH
OpraHu3yeM W KOTOPBIMH MOXKEM VIpPaBIATbh. /Ipyrue ycmexu - mocrpoeHne
JITST 9BOJIOTUOHHBIX COOBITUN YIAYHBIX CIIeHApHeB, KOTOPBIE YCTONYUBLI K
IIOCTOAHHO IIOABJIAIOINMMMCA HOBBIM (baKTaM, TO €CTb HIOoIVIOHalOT HX, HE
UCIIBIThbIBasA CYIIECTBEHHBIX U3MEHEHUN.

3.7 Teopus niau merom?

Y100bl HE BO3HUKJ/IO IYTAHUIbI, IOJE3HO IPOBECTH TAKOE pas/e/ieHue.
Onmra m Ta Ke TeopeTmyeckasl HUAes MOYKeT BBIMOJIHSITH PA3IHIHBIE
byuakmun. OHa MOXKeT OBITH 3JeMeHTOM ((HOPMATHLHO OPTAHU30BAHHOTO
3HaHHA - Teopuu. Teopusi OTHOCUTCA K HEKOTOPOMY KJIAcCy HIeaTbHBIX
00bekTOoB. CBOHCTBA M/I€ATHHBIX OO BEKTOB MOTYT OBITH MOJTYY€HbBI, BHIBEIEHBI
reoperudecku. [loTom 3Tu cBOIICTBA OTHOCATCH K PeabHOMY O0BEKTY. 3/eCh
OHHM COCTABJISIIOT TEOpeTHIecKn OOOCHOBAHHYIO THIIOTE3Y, IOIMYCKAIONTYIO
npoBepky. HEcim mpoBepka He ylAaJgach, TO dYallle BCEro OOBUHAKOT B
HETOYHOCTH MOAOOD HAeATBHOTO O0BeKTa, MOJETUPYIONEro peajbHOCTD -
MO/JIeJINPOBAHTIE.

Ta ke camas TeopeTmuyeckas wujess MOYXKET BBICTYIATh W B KadecTBe
ocHoBamus g meroga. DopmasbHAas — COIVIACOBAHHOCTH — UJIEH €
CYIIECTBYIOIMUME TEOPUSMHU ¢ ITON TOUKH 3PEHUST UTPALT BTOPOCTEITEHHYIO
pOJIb. 3aTO TOTOM MOJYYeHHOe 3HaHUEe OyaeT Tpy/Hee COIVIacOBAaTh C
nMetormuMcs. TyT BeigenseTcs ocobas Ipynna 3ajad MO COTJIACOBAHUIO
3HaHHUI.

[Ipodeccop A. A. BiacoB B cepejune HaIllero BeKa HCKaJl YpPaBHEHHUSI,
ONHCHIBAIOIINE CHCTEMBI U3 OOJIBIIOTO YHC/A YACTUIl YKUIKOCTH, TBEPIOE
TeJO W T.II. B XOJe CBOUX IIOMCKOB OH PYKOBOJCTBOBAJICH WJeell: JacTHUIIBI
MOJIHOCTBIO JIEJIOKAJIM30BAaHbl (pa3Ma3aHbl B MpocTpaHcTBe). Her wactury -
€CTh TOJBKO TIJIOTHOCTH BeIecTBa. JTO He COIJIacyeTcsl HW ¢ TOTJAITHeid,
HU C cerojusiniaeit Teopermveckoit dusukoit. Kax kpurmkosaim A. A.
Bnacosa Bugmeitmue teoperuku: JI. JI. Jlammay, H. H. Boro/wo6os...
A pesynprar? Vpasmenme Biacosa Bomio Bo Bce yuebOHukm. [l Hero
noJydeHo ‘“yierajgbnoe’ obocnoBanue. Mero cpaboras, XOTd ero OCHOBAHHSI
OBLIN OTKPOBEHHO ePeTHYeCKUMH U KaK TeOPUsl OTBEPTHYTHI.

[IporusBuuku JjapBuHusmMa TpeOylor, 4ToObl OH paboTaj KakK Teopus
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HBIOTOHOBCKOTO THIIA ¢ MOJIEJIUPOBAHUEM U IIPeJICKa3aHIeM B TeX 001acCTsIX,
rae OoH (PYHKIHOHUPYET B IMEPBYIO O4Yepeb KaK MeTOJ IOCTPOEHUS
crieHapueB, ynakoBku akToB. [Ipm 3ToM oTBepraioTcs Kak HEJ0CTATOYHbBIE
Wik BOOOIE He OTHOCAINHMEeCS K CYTH Jiejla apryMeHTbI, OOpalaionuecs
K yclexaM B MOJEJIUPOBAHUU Ja0OPATOPHBIX HIH IPYIUX HMCKYCCTBEHHBIX
CHUCTEM.

3.8 BuioxkeHme  BO3MOXKHBIX MHPOB. Jlormyeckoe
BCEBEJIEHUE.

Yr1o6w1 pazobparhcst B mpobJieMax 0ObsSICHEHWST, BhIBEIEHUsI U BIBOJANMOCTH
(BCce paBHO - sIBJIEHUIT IBOJIIONUY W3 JAPBUHU3MA WM XUMHU U3 (DUBHKH),
HY?KHBI JIOTHYECKHE CPEJICTBA, YIOPAI0UNBAIONINe paccy K aeHust. Mbl Oyiem
HUCKATh UX B MPEICTABJICHIN O BO3MOXKHBIX MHPAaX.

[Tousitne 803mo2icHo20 Mmupa BocxoauT K Jleitbuumy. He Bxoma
B dopMagbHBIE TOAPOOHOCTH, MOYKHO CKa3aTh, YTO BO3MOYKHBIH MU
eCTb HEKOTOpoe “BO3MOXKHOE IIOJIO)KEeHHe JieJ1 B MHpPE’, B34TOM CO
Bcelt JedrenbHOCTBIO. To, Kak dYeJIOBEK IpeJcTaBideT cebe BO3MOXKHOE,
YIpaBJIAeTCd KOHIENIUAMEI, KOTOpble OH pasjenser. Bo3aMoxKHbIE MHPBI
MEXaHHKHU - 9TO CHCTEMa TeJ, B3AMMOAECHCTBYOIMHUX TOCPEACTBOM 3aJaHHBIX
CIJI, B3aUMOJEHCTBYIONNX TMOCPEJACTBOM 3aaHHBIX CHJ U JBUKYIHXCS IO
3aKOHAM MeXaHuKH. Bo3MoOKHBIE MHPBI OHOJIOTMH MOXKHO 33ajaBaTb Kak
CHUCTEMBbl PA3JUYHBIX >KUBBIX CYIIECTB C 3aJaHHOU HCTOpPHEH, CTPOCHHEM H
dbyaKIImOHNpoBaHeM. Bce He:KMBOe BBICTYIAET IIPU ITOM Kak ‘cpema’, a
KakK OyIyT IpejacTaBAeHbl PA3ANUNs KUBBIX CYIIECTB, HX UCTOPHUsI, CTPOCHHE
n  (PYHKIMOHUPOBAHUE - 3aBUCUT OT H30PAHHOIO B3LJISAA HA IMIPEIMEeT
OMOJIOT .

C kaxknoit obiieil KoHIENIHel CBSI3aHO CeMefcTBO BO3MOXKHBIX MHPOB.
OnuH M3 BapHAHTOB IMPOOJEMBbI CBOJUMOCTH: IPEJICTaBHM cede Mup, rie
BCE IPOMCXOAUT B TOYHOCTH 110 H3BECTHBIM (DYHIAMEHTAJBHBIM 3aKOHAM
dbusuku. Byger am B 5TOM Mupe MECTO Jid W3BECTHOH HaMm XuMum! A
Juist Owosioruu wian (pu3NKH TBEpAoro Tesa’ MoXKHO Ju cpear BO3MOYKHBIX
MHPOB (byHIaMEHTAIbHONR (PU3UKU HAKTH TaKOU, KOTOPBIH Obl HPAKTUYECKH
He OTJIMYAJICS OT HAIIero JeHCTBUTENBHOTO MHpa (338 HCKIIOYEHHeM TeX
Jeraseil, KOTOpbIe U3BECTHBI TOJBKO creruagnctam - dpusukam)? Mbl Been
3a muorumu® ) rosopum: la! Cpeju BO3MOMKHBIX MUPOB (PU3UKH Haiijercs

243akonbl (heHOMEHOB OMOJIOTHN ABJIAIOTCA W He MOTYT ObITh HUYeM WHBIM, HesKen
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Takoil, rme MOYTH BCe KaK B HammeM JeiicTBuTenbHOM Mupe. M maxke
CYIIECTBYIOT JIIO/M, CHUISINAE 33 MHCHbMEHHBIM CTOJOM W CO3AI0NHe Ha
PYCCKOM ¢3bIKe TaKOil zKe TeKCT, Kak 3ToT. Ho cpa3y oroBopumcs: 3ro “/la”
€CTh Pe3y/IbTaT BePhl, HACOJOINICCKOH YCTAHOBKH, a He 3HAHKUA. 3HATH TAKHe
BeIlH MOT' ObI TOJILKO JIOTHYECKH BCeBeIalomui cyobekT. “Muposoit pazym”
[1. Jlamnaca, KOTOpPHBIit 3HAET BCe O MEXaHHMIECKOM MHPE B KaKIbIi MOMEHT
BPEMEHH W MOYKET COBEPIIATh CKOJb YIOJHO TOYHBIEC MPEICKAZAHUS, - BOT
MPUMEPHBIH MacTad Takoro cyobekTa.

Ecte eme omna jorudeckast mnpobOsema. llonsaTtust denoBek, JIepeBo,
000 He IPUHAIEXKAT A3BIKY (hyHIaMeHTaIbHON (u3uku. PacnosHars 3Tu
OOBEKTBI B (PU3UYECKOM MHPE HempocTo. Ecam cMoTpeTrh Ha MHp depe3
9JIEKTPOHHBI MEKPOCKOII, TO HU I[BETOK, HH HACEKOMOE, HU 9€JI0BEK He OyIyT
yBujenbl. Jlaxke coBo “Mosiekysia’ MPpUHAIIEKUT UHOMY CJIOBAPIO.

Ectes Takme TecTOBBIE 3aJaYKW: HAWTH 4Ye/0BEKA, 3BEPs WM NTUIY B
Xa0TUIECKOM ITepeIIeTeHud JIMHUA. A mpejacTaBbTe, 9TO 3aJaHO COCTOSHUE
CHCTEeMBI IMPOTOHOB, HEWPOHOB, 3IeKTPOHOB. Haiinure 31ech demoBeka.
Baja4ua 9Ta TOro Ke MacmTada, YTo U JIOTHIEeCKOe BCEBEJICHHE.

Nrak, cpa3dy [Ba TPemsaTCTBHS, MEIIAIIINE PEIUTh PEIUTh BOIPOC
0 CBOJMMOCTH: HEOOXOAMMOCTh JIOTHIECKOTO BCEBEJeHWsT W mpobema
pacrno3HaBaHusl OOBEKTOB, He IIPUHAIIEKAIUX K HIeAJTHbHBIM 00beKTaM
dbu3uKy.

3.9 HeocymiectBumMble nOpOTpaMMbl JaIOT TOJIE3HBIE
Pe3yJIbTaThI.

Hy:kHo Jin cTaBuTh BOIPOC O CBEJeHUN W OOBSCHEHWH WJIN CBOAUMOCTH W
obbsicanmocTu?! U 910 MOXKET J1aTh ero m3ydeHue, Kpome CyObheKTHBHOI
Bepbl B 00bscHUMOCTH? B Mupe coBpeMeHHOH (pM3UKKU HU3BECTHBI OCHOBBHI,
HO HHKOIJa He OyIyT HM3BECTHBI BCe CJaeAcTBUA. VX MOXKHO OTKPBHIBATD

MOBEJICHNEM AaTOMOB W MOJIEKYJI, KOTJA OHHU B3aWMOIEHCTBYIOT TakKuM 00pa3oM, dYTO
co31at0T KuBble opranu3mbr’ ([71], c. 183). Dra HempapIONONOOHO paJHMKaIbHASA TOYKA,
3penusi nosydena mnepedpasupoBkoil BoickazbiBanus Jk. Cr. Munna. Ananmusupys u
KDUTUKYsl ee, u3BecTHble Ouosioru [71] nomyepkupaior, 4r0 OHOJIOrHs, KOHEYHO, HE
MPOTUBOPEYUT (PU3UKE, HO COAEPIKUT OCOObIE 3aKOHKI. 110 MX BHICKA3LIBAHWIO: “OpTraHW3M
- COBEpINIEHHO 0coDasi COBOKYMHOCTb MOJIEKYJT’ - MOXKHO CyAuTh O mo3unmu. Ha
HCIIO/Ib3YEMOM $I3bIKE 3TO MOYKHO OBLIO BBIPA3UTh TAK: BO3MOMKHBIE MHUDbI (DU3WKH, B
KOTOPBIX €CTh KU3Hb, - COBEPIIEHHO OcOOble M (puU3MKa He 00JaJaeT MPABHIOM OTOODA
1tux MupoB. OuU3KMKa He 3HAET, 9TO TAKOE YKU3Hb.
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- OOJIBIIMHCTBO TEOPETUYECKUX PAOOT ONMHUCHIBAET TaKWe OTKPBLITHUS.
CrenoBarebHO, NpHU aHAIN3e YeJ0BEUYECKUX 3HAHWII HAJ0 MIPU3HATH B
KA4eCTBE JIONYCTHUMBIX W TaKHe BO3MOXKHBIE MUPBI, B KOTOPBIX 3AMPITAHO
TPYAHOOOHAPYKUMOe TpoTuBopeune. Ecanm HOCHTe b 3HAHHA JIUIIAETCS
JIOTHYECKOTO BCEeBeJIeHU, TO CJeIyeT MPU3HATD U “HEBO3MOYKHBIE BO3MOXKHBIE
MHPBI’. DTO emme 0OoJiee 3amyThiBaeT paccMaTpuBaeMmblit Bompoc. Moxker
ObITh, Hame ybOeXkjeHne O UPUHIUIUAJIHHOW CBOJAMMOCTH OCHOBAaHO Ha
MBICJIEHHOM PAaCCMOTPEHUN HEBO3MOXKHBIX BO3MOMKHBIX MHPOB (DU3UKH?!
(Tak ayman wssectHbiil dbusnk E. Bursep, KOTOpbIii mhITagCS J10KA3aTh
€ TO3WIHI KBAHTOBOI MeXaHWKH HEBO3MOXKHOCTH CAMOBOCITPOU3BOIANINXCS
cucrem [22]).

Pedykuuonuam - yCTaHOBKA HA CBEJEHUE OJHUX HAYK WU UX KPYITHBIX
pa3/JesoB K JPYrUM @ XUMUHU K (hu3uke, OUOJIOTHH U XUMUK K (DU3MKe, BCeil
OuoJiorum K Kakoii-1mbo ee vacTu, (DU3UKU TBEPJOTrO Tejaa K KBAHTOBOM
MexaHuke u T.0. [leam peaykimoHm3Ma OOBIYHO HepeaJbHBI, HO IMOJIe3Has
MPOAYKIUS B XOJIe OCYIIECTBIEHUS €ro TPOrPaMM ITPOU3BOIUTCS.

N3 roit obsactu, KOTOPYIO XOTAT OObACHUTH , “CBECTH’, BbIJIEJALETCS
psn 33729 (OOBITHO YUPE3BBIYAHO YHPOIIEHHBIX ), KOTOPBIE IeHCTBUTEIbHO
MOTYT OBITH PeINTeHbl JPYTUMH CPEJICTBAMH, CBEJEHBI HA JAPYroil ypOBeHB
- or xumuum K usuke, HampuMep. PemmB 3tm 3amadm, OepyTcd 3a
JIpyTUe, HEeCKOJIbKO OoJiee CIOXKHBIE. 3Jech MPsAMOe CBe/leHne He YIaeTcs,
HO MOYKHO WCIOJIB30BATH yiKe PellleHHbIe Hosiee MPOCThie 3aJaUil U CTPOUTH
3aK/II0YeHns 110 aHajoruu. Kpome TOro, He 3alpelieHo JIOHOJTHUTEILHOE
obpaleHne K ONBITY. TaK POXKIAIOTCA TPOMEKYTOUHbIE CHHTETHIECKNE
U TOJYSMIOHpUIeCKHe MeTombl wucciaefoBanus. OHm b0 00pasyoT co
BpeMeHeM HOBYIO 00OJIacTh Hayku, obpacrtass TopusMu, GaKTaMH |
CPEeJICTBAMU TIPEJICTABICHUS O0BEKTa, JUOO BKIIOYAIOTCA B OJHY U3
B3aUMO/IEfICTBOBABIINX 0OJIACTEl HAYKH.

Tax BO3HWKJIA KBAHTOBAsl XUMWS HA CTHIKe (DU3WKH U XUMHH, & TAKKe
craTucTudeckad (U3NKa, KaK Pe3yJpTaT paboT, CTABUBIINX CBOeil TeJbI0
CBeJleHUe TePMOJUHAMUKN K MeXaHwke. DU3MKa TBEPIOro Tesa, HAIPOTUB,
BTSATUBAET B cebs MPOAYKTHI BCEX MOMBITOK peAyKimu. B pesyrabrare onHa
CcTaja O4YeHb CJIOKHBIM €JMHCTBOM Pa3HOOOPA3HBIX, & HWHOIJ/A B3AMMHO
MPOTUBOPEYMBLIX HJEH, METOIOB, MOIEE.

Nurepecno, 49To jpayke OOIIENpPU3HAHHBIE yCIIeXH OObICHEHUs OJHOT
00JIaCTH HAyKU IIOCPEJCTBOM JIPYTOfl HEe OTMEHSIOT OObsICHEHHON 0bJacTH
C ee TOHATUAMH, MeTOIaMH, MojeiasdMu. Tak, reomeTpryeckas ONTHKA
LPOJIOJIZKAET YCIIEIIHO UCIIOJIb30BATHCH, XOTs IIOKA3aHO, YTO OHA IIPE/Ie/IbHbI
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cay4dail BoJTHOBO#. HampoTus, MeTOBI reOMeTpUIecKOil ONTHKN MPOHUKIN B
BOJTHOBYIO KaK OCHOBA [IJIsl TIOCTPOEHUS MPUOIUKEHUIA.

Penyknuamsm oObIYHO HE MOYKET JIOCTUTHYTH CBOEH TIEIH, HO MOZKET ObITh
nojezed. Ho Bce zke Xoporno Obl 3HATDH, K KaKOW IeJIH UJIeT JBUXKEHUA U He
3a/IaBATHCS NPUHIIUIHAAJIBHO HEJOCTHKUMBIME OpUEHTHPaMu. Beukas meb
He 0043aTe/IbHO Ta, KOTOPYIO BOOOIIE HeIb3sl J0CTHYb. Belnkas 3a1a4a - He
Ta, KOTOpPasl HE UMEeT PeNIeHus.

SIBHO cBeCcTH BCIO HBOJIOIMOHHYIO OMOJIOTHIO K JTUHAMUYECKIM MOJIE/ISIM
oThopa HACIEyeMBIX BapUAINil HEBO3MOYKHO, /13 W HE HY>KHO, 8 BOT MBIC/IUTh
BCe SBOJIIOIMOHHBIE COOBITHS KaK IIPOMCXOJLIINE B TOM MHpe, Iiae “Bce
no lapeuny” (MM 1O COBPEMEHHOH CHHTETHYECKON TeOpHM) MOJEe3HO -
9TO CIIOCOOCTBYET YHOPSAOYEHUIO U COTJIACOBAHWIO 3HAHUN. Mbl MbICTHM
MOJIEKYJIbI COCTOANIAMHE U3 ATOMOB U MTOTIMHAIOIIUMICS KBAHTOBO MEXaHUKE
Jla’kKe TOT/Ia, KOTJa yPaBHEHNUST KBAHTOBOW MEXaHUKHU He MPUMEHSIOTCs. Takoe
BJIOYKEHHUE TO3BOJISET YXBATUTD JIIOOYIO BOSMOYKHOCTH UCIIOJIH30BAHUS OOIITUX
ujieit, o0y BOZMOXKHOCTH MOJIETMPOBAHMSI.

B dusuke, B Tex ee obiacTsax, KOTOPbIe HE CBOAATCH K (DY HIAMEHTAIbHBIM
TeopusM, O4YeHb pa3BUTa 0cobag KyjabTypa oOmeHok. Jlng wuzydaembix
O0BbEKTOB  PACCMATPUBAIOTCS WX  MOJEIN -  HUJAEATbHBIE  OOBEKTHI
dbyuramenTagbnoit Teopuun. Ho pabora ¢ TakuMH MOJEJASAMH IO
COOTBETCTBYIOIIMM CTPOIHM IIPaBUJIaM HEBO3MOXKHA - KaK HEBO3MOXKHO,
HATPUMeEp, BBIIUCATH HECKOJbKO MUJLUTMOHOB (wiu 6ojee) ypaBHEeHU
U pemuTh uX. Pe3Ko yupolnasi TpaBujia ONEPUPOBAHUSA C MOJIETbI0 U
TeM CaMBbIM 3HAYUTENBHO YXY/AMIAd TOYHOCTH, MOJYIAIOT U TEM CaAMBIM
3HAYUTENBHO YXY/IIasd TOYHOCTD, IOJIYYaloT OIeHKH BMecTO orBeTa. VHoraa
MOKHO HPHUKHHYTH, HACKOJBKO BEJIUKO BO3MOXKHOE PACXOK/ICHHE OICHKHU H
orBeTa (eCJIM MPEJCTABUTE, YTO TOT OY/IET MOJIYUeH JOTHUECKH BCEBETAIONTUM
cyoberTom). ckyceTBO OMEHOK OBLI0 OB OYeHD MOJIE3HO U B 9BOIIOIMOHHON
TEOPHUH, HO KAaK ero BeipacTuTh! [Ipobiema.

3.10 OrmpeneseHne KaKk aBTOIMMOPTPET.

Ecrb B Ouosiorun cepus “Be4HbIX’ BOIPOCOB, IOCBSIIEHHBIX BbISCHEHUIO
mouaTuit: “aro Ttakoe..?”. OHE NEPUOAMYECKH BCIJIBIBAIOT W HWHOTIA
BBI3BIBAIOT OYpHBIE JIUCKYCCHUU YUYEHBIX. Bompoc: “d4To Takoe KW3Hb!'

MHTEHCUBHO OOCYXKJIajicd B HAYJYHONH JUTepaType WPOILIOrO W HaJdaaa
HbIHeNTHero Beka. Ceffyac Ke OH TepeKOYeBaJ B OCHOBHOM Ha CTPAHUIIHI
HAYYHO-TIOIY/ISPHBIX U XY/I02KECTBEHHbIX KHUI. /10 CUX 110D BbI3bIBAET CLIOPbI
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MOHATHE “OMOJOTHYEeCKUi BUI .

DTa cepusi BOMPOCOB IMPHU3BIBAET HE IMPOCTO K HUIPE B OIpPeIe/IeHUs.
[TonsgTug “kuznp’, “OMoJOrnYecKuii Bu | JPyrue UM MOJ0OHBIE JBYJIUKU.
C oaHo#l CTOPOHBI, OHH SABJISIOTCA dJEMEHTAMU, KAPIHIUKAMHU B CHCTEME
3HAHUNA W MOTYT OIpeIeNdThbCs depe3 cBou (PYHKIUU B 3Toi cucreme. C
JIPYTOil - OHU COOTHOCSTCS C €CTeCTBEHHBIMH OObEKTAMH, ¢ KOTOPBHIMH MBI
HEIIOCPEJICTBEHHO CTAJKHBAEMCsA B CBoeil mpakTuke. 3ajada Ompee/IeHust
37eCh CJIOYKHEe W MHOTOOOpa3Hee, dYeM, HAINPUMeEpP, B MaTeMaTHKe.
B uwacrtHOCTH, OmnpejeseHwe JKU3HU, 1aBAeMOe YUEHBIM, COJEPKUT WU
€ro HCCJIEIOBATE/ILCKYIO IO3HWIUI0 - “‘yros 3penus . He onpenerenue,
norpyzaemoe B 00bekT (“dTO Takoe KU3HB'), a OmpejiesieHue IMpeaMera
uccjaenoBanus (“KU3Hb Kak...”).

Beccmbicienno meiTaThbed  ompeaenTh 00bekT Kak 0bbekT. Ha 310
MMOCTOSTHHO HATAJTKUBAIOTCS, HO PEJIKO 3aMedaroT. Hamo cpa3y paccMaTpuBaTh
00bEKT KaK BKJIIOYEHHBIA B JAedTeJbHOCTh. POPMYJIHPOBKA OIpE/Ie/ICHHS
MOZKeT OBITDH MOJIE3HA U KaK MOMEHT ped IeKCHH, CAMOAHAJIM3a: CTOI, & JeM
9TO Mbl 3aHUMaeMcCsi? YTpuUpyeMm: OIpee/ieHHe BO MHOI'OM €CTh 3€PKAaJio
JlanbHedneil aedTe/ IbHOCTH, aBTONOPTPeT ucciaeaosarend. llpamo mo K.
YyKoBCKOMY:

“Mypelr B HeM BHJIEJT MYIpPeEIa,

[nymern - raynna,

Bapan - 6apamna,

OBIy B HEM BHIEJIA OBIA,

N obe3bsany - obe3bsiHa.

Ho Bot noasenu xk nemy Peqnro bapartosa,

N ®eng nepsaxy yBHIET JOXMATOTO .

B ompenenenun meoOXoauM, KOHEIHO, W OOBEKTUBHBIM MOMeHT. Eciam
OHO IIJIOXO CBSI3aHO C PEAJTbHOCTHIO, TO BO3HUKAET H3ydeHHe (PaHTOMOB,
CO3/IaBAEMBIX WMCKJIIOUUTEILHO BoOOpazxkenumem. He Tenm, He mpoekiun
peajbHOCTH OyJIYyT TOIJIa B IEHTPEe BHUMAaHHSA, HO JIMIIbL “TeHu TeHnei”. EcTb
B oIpeJeJeHUH W IparMaTHdecKuit acmekT. Kpome Bompoca: “moueMy Tax
ompeeaseM’, BayKeH U Apyroii: ‘3adem?”.

UTaK, 0003HAYEHO TPU ACHEKTA ONPEJIEJCHHS: ITO M3ydaeTCsl, KaK 1 3a9eM,
a BIpHIAYy elle BIJIETEHHOE B HHUX camMoomnpejeneHne. MoxKHO, KOHEYHO,
BBIJIEJINTH W JIPYTHE ACTIEKTHI.

Jlagum npuMep JIBYX ONpeesieHuil KU3HH - JIBYX B3IVISIJIOB, CBSI3aHHBIX
C Pa3JIUYHBIME BpeMeHaMHu paccMoTpenud. llomxom mepsblii, TOPOXKIAETCS
B3IVISIIOM Ha KHBOW OpPraHm3M, KaK Ha I[MOCTOSHHO CaMOODHOB/ISIIOIIEECs
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dusuko-xuMuyeckoe eauHcTBO. OTCIOJa - MHOTHE COBPEMEHHBLIE YCIeXu
dbusuko-xumuaeckoii 6uonornu [50] u IPOEKTH TEOpETHYECKOH OHosIOrHH,
obpaiennbie B Oymymiee [9]. Bpemsi pacemorpenust 37ech - OJHO, peike
- HECKOJIbKO TOKoJieHHH. Ecam Ke B34Th 3a OCHOBY OIIpeJie/IeHUs
Pa3sMHOYKeHWe U HacJIeJOBaHne, TPUJIeM K HOMYIAIHOHHON TeHeTHKe U TeOPUHU
MHKPOIBOJIIONH. 37eCh BpeMeHa - JeCATKU U COTHU MOKOJIEHUI.

B  xmure K. Andwuncena “Mojekyasipabie OCHOBBI  IBOJIONHH
TOBOPUTCH: “MOYKHO MPEJICTaBUTL JII0OOOH BUJ KaK Hepapxuio OeJKOBHIX
CTPYKTYDP, Pa3/nyaionuxcsd 10 CBOeH “yAa3BUMOCTH: OT COBEPIIEHHO
“HEMTPUKOCHOBEHHBIX” JI0 BecbMa JIerKO mepenocsnux usmenenus’ ([5], c.
223) 3T0 TOXKe CBOI B3IJISJ HA YKUBOE, B COOTBETCTBUHU C HUM CTPOHIUCH
CTPOSITCST MHOTHE PA3/Ie/Ibl MOJIEKYISPHON Ouoorum.

A BOT OTpPBIBOK M3 CTapoii, HO W O Ceil JeHb WHTEPEeCHON pPabOTHI
K. Jleba: “ro, urOo MBI HaA3BIBAEM JKHU3HBIO, COCTOWT W3 IEJIOTO PsAa
XUMHYECKUX peaknuit TakuM o0pa3oM, UYTO OJIHA KaKasd-HHOYIb peakius
win rpynna peakiuii () (HanpuMep, TUAPOJIE3), BHI3BIBACT WJIH JOCTABISIET
MaTepuas Jist cieytomieil rpyuisl peaknuii (b) (HanpumMep, OKUCIUTEbHBIX
nponeccos)” ([61], c¢. 230). He mpasma Jim, 3T0 ompefeneHne MHOXOXKe HA
3ePKaJIO UCCTIeT0BATENBCKOM TeSITeIHHOCTH IO TUITY: 5T UCCIeIYI0 JKU3Hb TaK.
[IparmaTudeckoro acmekTa MbI 3/iech He KacaeMcd. Ero m3ydenme TpeQyer
JTaJleKuX IKCKYPCOB B HCTOpWI0 Bompoca. Ho, crporo rosops, 6e3 sToro
HEJTb3s BBISCHUTD NPUYNHBI, IO KOTOPBIM MTPOBOIMINCH BEJTHKIE PAOOTHI.

3.11 IIpobaema cunTe3a.

Ot pasHbIX omnpeleneHUil TPUXOANM K Pa3HBIM TpenMeraM. Kak cBs3aHbl
pe3yabTaThl TUX o0JacTeii? BHOBL MBI YTKHYJIHCH B HpoOJeMy CHHTE3a
zuanuii. He wuck/o4YeHo, CcTo OHA 4BJSETCS OCHOBHOHM 1podsemoii
COBpPEMEHHOI OmoJiorun W JaJjbHeiilliee pa3BUTHE 3TOW HAyKH OyJer
OTIpeIeSIAThCA B IEPBYIO OYepe b IPOrUPECCOM B HAIIPABJIEHUU CHHTE3A.

3akarovad rJIaBy, OTMETHM, 9TO HAyKa - OTPOMHas 00J1aCTh YeJ0BevecKon
JIeATEJbHOCTH U VAep:KaTh ee BCIO B OTHOM paccyzKiaeHWn Henb3d. Jlaxke
paccmarpuBas CBOIO COOCTBEHHYIO JI€ATEIbHOCTD, HEJIb3sl JOOUTHCS OJTHOIO
ee oxBara. Bcerga cxBadeHa W NpoaHAJU3MPOBAHA OYJIET TOJBKO KaKas-
HUOY/Ib MIPOEKITHA.

Henmomnora mpoBemenHoro pasdopa oOdYeBWIHA, HO ITOT BTOpOIl mIar
BOOPYZKIJI HAC JJIs JIATbHENTIIero IBUKEeHUs.
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4 M3TOTOBJIEHUE MOJEJIEI

4.1 Bocemb pa3HOBUIHOCTEN MOIeJIeid.

HaszBanwme 910l TuraBbl IpeIcTaBIAgeT MOYTH JOCJOBHBIN TEpeBO/l 3ar0JI0BKA
crarbu P. Tlaitepica Model Making (lenanne momeneii; uMeercst pyceKuit
uepesoj; [80]). B paGore P. [laifepiica mana kiaccudbukanus Mmojuesei,
UCIONb3yeMbIX B puzuke. Mbl OygemM mpuMensaTb ee B KHUTE, J00ABUB eIlle
onHy pybpuky - BMecTto 7 Tunos nojayaum 8. Mamaraemas kiaccudukaims
He MpeTeHJAyeT Ha BCeoOIMHOCTH. Ee MOKHO Ha3BaTh cKopee pabodueii,
cymmvmpyiorieit 6obinoit onblT gesdreabnoctu P. Ilaiiepica, ero apyseii,
KOTOPBIM HPUHA/JIEZKAT MHOT'HE CO3/1aTe/ U COBPEMEeHHOU (DU3uKu, 1 BOOOIIIE,
ONBIT TEPECTPONKH (DU3MKU, TPOUCXOJAUBIINCH B MEPBOI IMOJOBUHE HAIIEIO
BEKA U IPOJOJZKAIOMIEACA TTOHBIHE.

Mpl  co3HATEABHO OTKa3aJuCh OT coOJa3Ha TMOCTPOUTH  CBOIO
KJIaccudukanuio mozeeit. Kpome ypaxkenust k P. [laiiepiicsty u ero onsity
HAMHU JIBHUTAJIO KeJaHue UMeTh mepes coboit “IBOHHYIO JeficTBUTETLHOCTD .
Barjigabl KpynHoro pusnka Ha HayIHYIO pabOTy MOYTH CTOJIb YK€ WHTEPECHbBI
JUis 00CY KJIeHHUs W BazKHBI, KaK W cama Hayka. llcnosb3oBanue 4yzKoit
KJaccuUKAIM OYeHb YJI00HO: C OJHOW CTOPOHBI, OHA €CThb CPEICTBO,
IpUMEHHMOe B aHadu3e, ¢ JIPYroil - cama cocTabisgeT OOBEKT aHAJIH3a,
3abUKCUPOBAHHBINH OTBIT MOJETHPOBAHUS.

Jlajbueinuii  TeKCT ITOH I[JIaBbl COCTOUT U3 TPeX KOMIOHEHT:
cobcreennniit Teker P. Tlaitepica® , moscHenme K HeMy, COCTaBJICHHBIE
HaMu Kak Obl ¢ mo3uruu P. Tlajiepsica (TeKeT moHUMaHHUsI ), i AHAJTUTHYECKIT
KOMMeHTapuif, B KOTOPDOM MBI MBbITaeMCs TIO-CBOEMY  OCMBICIUTH
KJIaccnpUKAIIIO, pa3Mellas ee Cpeu CBOUX 3HAHWA W MpeCcTaBIeHU
0 MOJE/IUPOBAHUU U HAYYHON Teopuu.

[Tepsbie aBa THIA MOJeell (HA3BaHUA W KpATKHE KOMMEHTAPUH B CKOOKAX
(“rakoe moruto 661 ObITE”) mpunaTexar P. [aiiepicy).

Tun 1: TCunoresa (Takoe MOTJIO 66 GBITH).

Tun 2: peHOMEHOTOTHTYECKAsT MOJIEND (BeeM cebsl Tak, KaK ecjiu Obl...).

OTHU THIB MOJEJEeH TECHO CBA3aHBI MeKy co00i. OHU pasjmIatoTcs
B OCHOBHOM TeM, KaK K HUM OTHOCHUTCHA HccjegoBaresb. Momgenun nepsoro
THUIA “NPEICTABIAIOT CO00I TTPOOHOE ONMCAHWE STBJIEHUsI, ITPUYeM aBTOP JnubO

3Tanee B 3TOfl T1aBe B3ATHINA B KABBIYKH TEKCT eCTh nuraTa u3 crarbu [80], ecin mer
JIOLIOJIHATEIbHBIX YKA3AHUN
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BEPUT B €r0 BO3MOXKHOCTL, JMOO CUHTAET [Jake ero MCTHUHHBIM . Momgenn
BTOPOT'O THIIA MPUBJIEKAIOTCS TOTJAA, KOTIA MPEeIaraeTcs MEeXaHU3M JIJIsi
OObsICHEHUsI SIBJIGHUsI, HO SICHO, YTO WMEIOIINXCS JIAHHBIX HETOCTATOYHO,
4TOOBI YOEJIUTh HAac B CIPABEJIMBOCTH 39TOro oObdacHenud. Ilpm srom
MIOMCK OKOHYATEJIbHOI'0 OTBETA CUMTaeTCd He3aBepiieHubsM. CaMa Ke MOJIeb
MOZKET PACCMATPUBATHCS KaK CIIOC00 00bICHEHNST MMEIOITUXCST COOTHOITEeHMH
u POPMYJIUPOBKH JAJbHERINX TPEII0JI0AKEHHA.

K nepsomy tumy P. Ilaitepsc orHocut momens CoiHEUHON CHCTEMBI TIO
[TTostemero n ycoeprencTBoBannyio Kemniepom mosens Konepunka, Mogeanb
aroma Pesepdopia u Mojgesn sBosonun Beenennoit - B ToM ducje Momes b
Bosbioro B3peiBa, KOTOpoil MOCBsIIeHa yKe YIOMHUHABIIasics Kuura [19].
Bo BTOpOi#t THII BXOJSAT, HAIIPUMED, MOJIEJH TEIIOPOJAA U KBAPKOBAS MOJIE/Ib
9JIeMEHTAPHBIX TACTHUIL.

[TockobKy pazandne MexKJy MOJAEIsIMA TEepPBOTO W BTOPOTO THIIOB
COCTOMT, B OCHOBHOM, B OTHOIICHUHU K HIM, TO MKy STUMH JIBYMs I'PYIIIIAMH
Mozesaeil naeT HempepbIBHBIN oOMeH. Tak, mpeicraB/ieHHEe O TOM, YTO BCE
YACTUIBl COCTOAT U3 “si/IEPHBIX apPUCTOKPATOB’ - KBAPKOB, POJWJIUCH, KaK
nosaraer P. [lafiepsic, B Buae MoOmesm BTOPOrO THIA, & IIOCIEILYIONIEe
pasBuTHe mepenBuraer ee B paspsi runore3 (tum 1). Umes atommsma B
dbusuke (mo P. Iaiiepsicy ) TakKe BO3HHKJIA KaK MOJETb BTOPOTO THIIA, a
ceifyac npejcrapiaeHue o6 aTroMaxX OKOHYATE/JIHLHO OTHOCUTCA K THIY 1.

BuameHuUTHIl  mccaenoBarens wHayku V. Jlakaroc momaraer  (u
0BOCHOBBIBAET CBOE MHEHHE), YTO 3aKOH TsiroreHuss HploTOHA CO37aBasics
TOXKe Kak (DEHOMEHOJIOTHYECKas MOe/b, & B Pa3psaja (PyHIaMEeHTATbHBIX
CUIIOTE3 OH Ieperies Io3jHee: ‘g camoro HploToHa W ero JIMYHBIX
VIEHUKOB TEOpUs TATOTEHHS HUKOIIA HE ABJSIACH YeM-TO OOJIBIINM, deM
IPOMEXKYTOUHOEe pemrerue npodaeMbr” [60].

A Bor Mmogennm “cBeTOHOCHOrO” sdwupa, NPOHU3BIBAIOIIENO BCE TeNa,
MPOJIEIAJN Ty Th OT THIA | K TUIy 2, & cefiuac MOKOSITCS Ha KJIaI0UIINe HAYKH.

Bor eme Tpu Tuma Mmojesieit, obbeJIMHEHHBIX wujieeil yrporienus. Ho
yIpoIleHne ObIBaeT Pa3HbIM.

Tun 3: Yupouienue (OMycTUM JJisi ICHOCTH HEKOTOPbIE JIETAJIN ).

Tun 5: OBpuctrndeckas Mojesb (KOJINIECTBEHHOIO TTOTBEPZKJICHHS HET,
HO MOJIesIb cocobeTByer Gosee TyGOKOMY MPOHHUKHOBEHHIO B CyTh JIe/1a).

Jlaxke ecm ymacTcs 3amucaTh ypPaBHEHWS, OMUCHIBAIOIINE STBJICHUS, TO
HafiTH UX TOYHOE PellleHHe Yallle BCero HeJib3s. BeraucauTebHble MalluHbI
CIAcaloT JIaJieKO0 He BCerja - TPOMO3JKOCTH BBIYHCJICHHI M IOJIYYeHHE
pesyjbrara B Buje uucia (IycTh JOBOJIBHO TOYHO HAiiICHHOIO), a He
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dOpMYJIBI, KOTOPYIO MOYXKHO KAYeCTBEHHO TPOAHAIU3ZUPOBATH BO BCEM
JInanal3oHe YCJAOBHil, CHUYKAET IMEHHOCTh MPSAMBIX pacdeToB. B sTom ciaydae
Hanbojiee eCTeCTBEHHBIH MyTh - WCIOJAb30BaHUE TPUOJIMKEHUl, TO eCTb
mepexo/l K MojeadaM Tumna 3. B moucke mpubnukerwit GU3MKU JOCTHITIA
BHPTYO3HOCTH, HMHOTJIA IMOKUPYIONMEeH CcTPOrux MmareMmMaTwkoB. Kak murmrer
P. Tlaitepsic, mpu pemennu MHOTHX TpoOjeM “O0BIYHO He yIaeTcs IaTh
CTPOroe JI0Ka3aTeJbCTBO TOTO, 4TO BbIOpaHHOE HPUOJIUKEHUE SBJISETCS
a/IeKBATHBIM, WJIW, €CJAU OBITh TOYHBIM, YCTAHOBHUTDH IMIPEIE/bl U3MEHEHHS
MOTPENTHOCTH BBIYUCICHU, 00YCJIOBJIEHHONW OTOpachiBaHMEM 4YIeHOB OoJiee
BBICOKOTO TOPS/IKA MaJocTH. B Takux ciaydadx Ha [OOMOIIb HPUXOTAT
37IpaBBIil CMBICT M HAKOTLJIEHHBIH OTBIT pabOThl: KBAJTHMUITUTPOBAHHBII (DU3UK
OOBITHO 3HAET, IJI€ er0 IMOACTEPEeraoT IIPUHIUITHAIbHBIE OMUOKH, U MOYKET
OIEHUTH TpejnogaraeMbie 3/1echb 3 deKTor”.

K momensm tuna 3 (npub/mrkenmne) OTHOCSTCS, OYEBUIHO, BCe Modeau
AuHetHnozo omrauka. OHH COCTOAT B TOM, YTO YpaBHEHUS NOJIATAIOTCH
JuHeitHbIME. CTaHIAPTHBIH NpuMep - 3aKOH OMa JIJI CBI3W TOKA, TEKYIIETO
[0 HPOBOJHUKY, C IPHUJIOXKEHHBIM HampsizkernneMm. HekoTopble, NpUBBIKHYB
K META/UIMIeCKUM MPOBOJHUKAM H HE OYEHb OOJBITUM HAIPIKEHHIM,
HAYUHAIOT CYUTaTh 3akoH (OMa 3aKOHOM TPUPOJABI, a He OOBIIHBIM
npubauzxkenueMm. UTobpl yOoeauThCcs B TOM, YTO 3TO HE TakK, JOCTATOYHO
MPUJIOXKATH HAIPSYKeHWe K MOTYITPOBOTHUKY.

OrauuuTebHAd YepTa MojeIel JUHeHHOTO OTKJINKA 3aKTI0YAeTCs B TOM,
9TO OHM MOTIYT HPUMEHSIThCS KaK MPW HAAUIuU 0OOjiee TOYHBIX MOojeseit
(o HazBaHUEM henomenoso2useckue aunetdnve modeau). Ha narm B3rusi,
BOIIPOC O TOM, K KaKOMY THIIy OTHOCUTH JIHHEHHble (PeHOMEHOJOTHIeCKne
MOJIeJIH - K 3-My WiH 4-My - He BIOJIHe siceH. BeJb He Bceria MOHITHO, KaK
MOCTPOUTH /I HUX HEJUHEHHBIN TPoodpas3, ITOOBI IOTOM €0 YIIPOCTHTh. A B
TAKOM CJIydae HEeydINThIBaeMas HEJIUHEHHOCTH, CKOPee, eCTh OTOpachiBaeMast
KA4YeCTBEHHAS JI€TAJb.

Hpyroii npumep mofenun tuna 3 (npubnuzkenue) - udeasvhoitd 2asd. “Mbl
o/Ipa3yMeBaeM MOJI HUM Ta3, B KOTOPOM OTCYTCTBYIOT CTOJTKHOBEHUS MKy
MOJIEKYJIAMH W TOTOMY OHHU JIBUTAIOTCH TOJHOCTBIO HE3aBUCUMO OJHA OT
jpyroii. [To Mmepe ymenbiitenust jiapjienus Jiio00# peasbHblil ra3 Bce B 0oJibIeit
CTEIeHN CTPEMUTCS K TpPejesy, YCTAHOBJEHHOMY HUICAJbHBIM Ta3oM. B
pPe3yabTATEe ITOTO TMOSB/SIETCS BO3MOYKHOCTH KCIEPUMEHTUPOBATH CO CTOJIh
pa3pe:kKeHHBIM Ta30M, B KOTOPOM MOYKHO IpeHeOpedb OTKJIOHEHHIAMH OT
3aKOHOB HJI€aJTbHOTO Ta3a. Takoil ra3 MOXKHO HUCIHOJB30BAaTh, HAIDUMED, B
ra30BOM TEPMOMETPE U yCTAHOBUTD JIOCTATOYHO TOYHYIO HIKATY aDCOIOTHBIX
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Temrniepatyp. Eciu mcnosb3oBaTh paccMaTpuBaeMoe MPUOTMKEHHE TaKUM
00pa30M, TO OHO HUYEM He OTJIMYAETCHd OT PaHee OTMEYEHHbIX [PUO/INKEeHU
JIMHEITHOTO OTKJIUKA - CHOBA YTO-TO CYHUTAEM OYEHb MAJIbIM MU OYeHb
OOJBIIUM, - OJIHAKO W IMpU 3HAYHTETHHO OO0Jiee BBICOKMX IIOTHOCTSX Ta3a
BecbMa IMOJIE3HO HAIISIHO MPeICTaBIAThH cebe 3HAYUTEIbHO DoJee MPOCTYIO
CUTYaIlMI0 € WAeATbHBIM TazoM. Jlrsd mesneit KOJMYeCTBEHHOTO OMHUCAHUS
HMOBEJICHUS TAKOTO Tra3a MOXKHO IOJKOPPEKTUPOBATH PE3Y/AbTaThl, YuTsd
CTOJTKHOBEHHS MEXK/Iy OT/AEIbHBIMH JacTHIAMH. [I[pu 3TOM MBI HE BBIHIeM
3a PAMKH HCIOJIb30BaHN 0OBITHONH Moaen Tumna 3. OTHAKO JOBOJIHLHO YaCTO
STUMU TMONPABKAMU MOXKHO TIPeHeOpedh, KOT/Ia Pedb 3aXOJUT O OBICTpOit
OPMEHTUPOBKE B BOMPOCAX BO3MOYKHOT'O TOBEJEHHS WUCCIEAYEeMOro ra3a, u
Torja haKTUYeCKU UCHOJIb3yeMOoe HPUOJINZKEHUE CJIe/lyeT OTHECTH K MOJIE/ISAM
tumna 4”.

Nrak, ogum m Te ke ypaBHEHUS MOTYT CJYKUTH MOJEIbIO THIA 3
(mpubmuzkenne) uan 4 (“OMycTUM JIJIs ICHOCTH HEKOTOPBIE JeTaqn’) - MHOTOe
3aBHCHT OT CIIOCODA WMCHOJIB30BAHUS U OT TOTO SIBJEHUs, I W3YUeHUs
KOTOPOI'O UCIHOJIb3YETCHd MOJIEJIb.

“Muorue Mojeau, C KOTOPBIMHU CTaJKUBAIOTCH (DU3UKHU, BHIIISAAT HA
MEPBLIfl B3IV, HACTOJIBKO CJIOXKHBIMH, 4YTO B WTOTE€ BCErJa WMEeTCs
BO3MOYKHOCTb OKa3aThCd B TIOJOKEHUW 4YeJOBeKa, “He BHIAAINIETO W3-
3a JlepeBbeB Jieca’. BoOJBIIYyI0 pOb B TPEOJOJIEHUH TAaKOU CHTyaIuu
MOZKET CBHITPATH MCIOJIB30BAHNE YIPOIIEHHOH MOJETN, B KOTOPOHl OIYIIEHBI
HEKOTOPBIE JOMOJIHAIONINE aeTaan . Tak moaydaeM Mofean Tuma 4. 1o He
MPOCTO TPHUOIUZKEHHBIe MOJje . B HUX oTOpachiBalOTCH JAETajiu, KOTOPHIE
MOTYT 3aMeTHO MOBJIUATH HA Pe3yJIbTaT.

Onna MoOmesqb TaKOTO THNA Y¥Ke paccMarpuBaiach. (OHA COCTOUT B
OPUMEHEHHH MOJIEJIN HIEAJHHOTO ra3a K 3aBeJoMO HewgealbHOMY. A
BOT Jipyras - ypaBHeHue coctosinus Ban-jep-Baajibca /g OJHOIO MOJIS
HEHJIeaTbHOT0 ra3a

a
(P+V2> (V —b) = RT,
rae P - nanenne, V - o6bem, T- remneparypa (K), R - razosas nocrosiHHas,
BeJIMYNHA b XapaKTepu3yeT MUHUMAIbHBIT BO3MOXKHBINT 00HEM, C MOMOIIHIO
BEJIMYUHBI ¢ YITE€HBI CHIbI IIPUTAZKEHUS MOJIEKYJL. 1IpH 9TOM HOJTHOCTBIO He
VUUTBIBAIOTCS TAKHE JeTAJU, KAK Pa3JAIHbIE BOSMOKHbIE 3aBUCUMOCTH CHUJIBI
OT paCCTOoAHUA ME2KAY YaCTUILaMMU.
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K deTBepTOMYy THIIY OTHOCHUTCSI OOJIBITUHCTBO MOIeIeH (PU3HKHI TBEPIOTO
Tesa, JKHUAKOCTeH u sjaepHoit (usuku. Jlego B TOM, UTO HyTH OT
“dpyHTaMeHTaJIHLHOTO” MUKDPOOITUCAHUS HA sI3bIKE CBOHCTB OTACIbHBIX YaCTHIL
K MaKpOOIHCAHUIO - K CBOWCTBAM TeJia, COCTOSIIEro U3 OOJIBIIOrO YhC/Ia
YaCTHUIL, - O4YeHb JyiuHeH. lIpoiiTu ero Bech TPymaHO. DTOT MYTh B JAETAJIIX
JIOCTYIIEH JIUIIb JIOTHYECKU BCeBeIaloneMy cyObekTy. PealbHo u3uKu
BBIHYZK/I€HBI IPUOEraTh K 3HAYUTETLHBIM YIPOIIEHUIM, OTOPAChIBAs MHOTTE
JleTaji. JTOT MyTh U TPABOJUT K MOJAEJsAM 4-10 THIa.

MoKHO Ke, HATPOTUB, CTPOUTH TEOPHIO TBEPJIOrO TEJAd MW KHIKOCTH
cpa3y Kak (PeHOMEHOJIOTHYECKYIO, He U MPH 3TOM OT OTJIEJbHBIX YaCTHII.
He snaem, xyma Ob1 orHec Takme momenu P. Ilaitepsic, HO Ha HAaIm B3TJILI
UX MOXKHO OTHOCHTh K THIy 2 W JaxKe K Tuiy 1 - BCe 3aBHCHT OT
TOr0, KaK TOHUMATh JeHCTBUTENBHOCTH, KAKOEe 3HAUEHHE IIPHUIHCHIBATH
CJIOBOCOYETAHUAM “Ha camMoM Jiejie”, “ucTuHHoe onucanue” u ApyrumM. MoxHo
CKa3aTh M TaK: BCE OIPeJessieTcss TeMH BO3MOXKHBIMH MHPAMHU, B KOTOPBIE
MBI TOMEIAeM HAINK HJIeaJbHble O00beKTHl (MOJENH), TeM, KaK B HHUX
LIPEJICTABJ/ISETCS PeAJbHOCTD.

“Uuorya ObiBaeT HEOOXOAMMO, WKW IIOJE3HO, elle JaJjbliie OTOHTH B
CTOPOHY OT PEAJUCTUYECKOTO ONMMCAHUS UCCJETYEeMOTO SBJICHUS U JOCTUYD
TeM caMBIM elre O0JIbIIero YIPOIIeHUs, COXPaHdsd TeM He MeHee JJOCTATOYHY IO
Mepy Hojo0Hus ¢ peajbHOU cuTyarueil. B urore 3To moMoraer HaM y3HATD
HEUTO HOBOE O IPUpPOJe mocaeaueil. Paznmuaume MexK 1y MOAEISIMA 3TOTO TUHIIA,
THNa 4, 0 BCell BUIUMOCTH, MEHEE OCTPO, YeM B CJIydae paHee pOBEIEHHOIO
JIeJICHUST MOJIeJIeil Ha MepBbie YeThipe TUIa .

Tun 5 - assepucmuveckas modeav. OHa yKe He IIpPETEHIyeT Ha
KOJIMYECTBEHHOE  COIVIACHe € 9JKCIEePUMEHTOM, HO JIOJKHA  IIOMOYb
MOHUMAHUIO.

“B kauecTBe THIMYHOTO NpHUMEPA OCTAHOBUMCH HA HOHATUU O CpejHei
JUTHHE CBOOOJHOTO IMpobera B KMHETHUYecKoi Teopuu. Bo MHOrmx ciaydaax
CTOJIKHOBEHHS MEXKJy MOJEKYJaMUd HIPAIOT BaxKHYIO0 PpOJib Jlake B
pa3peKeHHBIX ra3aX. DTO B OCOOEHHOCTH KAacaeTcs IIPOIECCOB IepeHoca,
TaKuX, KaK BS3KOCTh, IUMPPY3Ud WIH TEIJIOIPOBOIHOCTH., 3aKOHUEHHAS
TEOPHUsT HHTEPECYIONMMX HAC CTOJKHOBEHHIl YaCTHI BBIIJISIUT BECbMa
BHYINIUTE/IGHO W OTHIOAL HE BCErJa TMO3BOJSET MNOJYYNTh (PU3HIECKH
HATJISAHBIE Pe3YJIbTaThl. JacTo, TOITOMY, HCXOAST U3 MPEJIITOIOKEHUST O TOM,
YTO KaxKJIOW MOJIEKYJIe IIPUCYINA Olpe e eHHad BePOITHOCTh CTOJIKHOBEHMH
C JIpYyroil MOJIEKYJIOH Ha €JWHUIE NPONUACHHOIO IIYTU, YTO IOCJIEe TAaKOro
CTOJIKHOBEHHSI JIBUKEHUE I[POOHON YacTHIbl HOCUT CJydailHblil xapakrep,
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T.e. OHa “He TMOMHHT O CBO€l CKOPOCTH WJIH HAIPABJIEHUU IBUXKEHUS 0
MOMeHTa yaapa”. Dra Mojgean! mo3sosger moayauTh npocthie GOPMYJIBI A1
K03 PUIUEHTOB BA3KOCTH, JHUdpdy3Un, TENJI0MpoBOAHOCTH U Jpyrux. Ho,
YBBI, OIINOKA 3TUX (HOpMY.J 4acTo Besuka. “OObIYHO, OJIHAKO, OHU IPABUIHHO
OTPAKAIOT MOPSI0K BeJHIuHbl . [Ipo omubku 3uaior Bee. “OIHAKO JTaHHAS
MOJEIb HACTOJIBKO XOPOIIO cedd 3apeKOMeHJIOBajaa B CHTyallUdgdX, IJIe
TpebyeTcs MoJy4duTh o0Iee mpejcTaBieHue o Bejuvdune dpdexra, 4To BCe
9TO BpeMsl el MUPOKO MOJTb30BAJNACH /TaYKe U Te, KTO 3HAKOM C MPUCYIITHMHI
eff HeToCcTATKAMU W JIOBYTITKAMU .

Ho GbiBaeT u Tak, 9TO TPYIHO H3COTOBUTH MOJIE/Ib, KOTOPAd XOTs OBl
KaueCTBEHHO COTVIACOBBIBAJIACH C PEAJBHOCTBIO - IBPUCTHUIECKYIO MOJIED
nsToro Tuma. Bee ke u B 9TOM cjydae 1mojie3Ho mogaeauposanne. [loctponm
MOJI€JIb, OTPAZKAIOINIYIO JeHCTBUTEIbHOCTh XOTh B 4€M-TO, B KaKOW-HUOY/Ib
qepre. [locTpoum modeav no amanozuu.

Tun 6: Aunamorust (yareM TOJBKO HEKOTOpbIe ocobennocTw). Ha dro
paccuuThiBaeT (PU3UK, CTPOA TaKyIO Mojeab! BeposdTHo Ha TO, 9TO “KOrOTOK
YB3 - BCell ITUYKe HPOLACTh’, YIEIHUIlb KAKOR-HUOY/[b BaXKHbIT MOMEHT, &
TaM TUISIUII - U BECh KAyDOK 3arai0oK Pa3MOTaeTCs.

P. [Maitepsic mpuBOAUT Oy INTENBHYIO HCTOPUIO UCTIOIB30BAHNS AHATOT I
B mepBoii crarbe B. [TeiizenbGepra o npupoje sIepHBIX CHI. “DTO
IPOU3OILIO IOCJe OTKPBITUS He#lTpoHa, u xoTda cam B. leiizentepr
MOHUMAJ, YTO MOYKHO ONHCBHIBATH SJIPa COCTOANIAMH U3 HEHATPOHOB W
MPOTOHOB, OH HE MOl BCe Ke u30aBUTbCSI OT MBICIU, YTO HEHTPOH
JIOJIZKEH B KOHEYHOM CUY€Te COCTOATh W3 MPOTOHA W 3jeKTpoHa. [lpm sTom
BO3HHUKAJIa aHAJOTHA MEK/Iy B3aHMMO/IEHCTBUEM B CUCTEeMe HEHTPOH - IPOTOH
U B3aUMOJEHCTBHEM aTOMa BOJOPOJA M HPOTOHOM. DTAa-TO AHAJIOTHA H
IPHUBEIA €ro K 3aKJIYEHHUIO, UTO JOJKHBI CYIIECTBOBATH OOMEHHBIE CHJIBI
B3aMMO/IEHCTBUS MEXK/Iy HEHPOHOM M MPOTOHOM, KOTOPHIE AHAJOTHYHBI
oOMeHHBIM cmaaM B cucreMe H — HT, 00ycJOBIGHHBIM IepeXoi0M
9JIEKTPOHA MEXKJIY JABYMdA IpOoTOHaMH. /lamnoe mpejnosio:KeHue OKa3aJaocCh
KOHCTPYKTHBHBIM, H II03/IHee OBLIO BCE-TAKH JIOKA3aHO CYIIECTBOBAHHE
OOMEHHBIX CHJI B3aUMOJEHCTBUST MEXKIy HEHTPOHOM U MPOTOHOM, XOTS UMH
HE MCYEPHBIBAIOCH MOJHOCTBIO B3aAUMO/IEHICTBIE MEXKIY JABYMsl TaCTUIAMM. ..
Ho, cienysa Bce Toit ke anasoruu, B. T'eiizenbepr npuiies K 3aKIH09EHUIO

4B mayuno-memarormueckoM (GOJIbKIIOpPE OHA IIOJIYHUHJIa HA3BAHUE “MOJesb aBCOTIOTHO
NbAHOTO YeoBeKka’™ caeas mar (Ha JJIUHY CBOGOIHOTO TMpOoOera), OH TYT ¥Ke 3a0bIBAET,
Ky/Ia I1eJI, ¥ HAPABJIEHNE CJIEIVIOIIErO MIara COBEPIIEHHO CIyIaiiHo.
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00 OTCYTCTBUM SIIEPHBIX CHJI B3aUMOICHCTBHS MEXKIY JABYMsSI ITPOTOHAMHU
U K TOCTYJIMPOBAHUIO OTTAJKUBAHUS MeXKIy aByms neiirponamu. Obda
MOCJIETHUX BBLIBOJIA HAXOJATCH B MPOTUBOPEYUU C JAHHLIMU OOJIee O3 THUX
nccaenoBannii’,

W, nakonern, nocjaemgauii Tun kiaaccudukannu P. [laitepica.

Tun 7: Mucaernnwdi sxcnepumenm (TTIaBHOE COCTOMT B OHNPOBEP:KEHUN
BO3MOYKHOCTH). BeqMKuIM MacTepoM MBICJIEHHOIO SKcnepumeHTa Obia A.
Ditamreitn. OMH U3 MEPBBHIX TAKUX SKCIEPUMEHTOB MPUIYMAH UM B paHHeH
IOHOCTH ¥ TIpUBEJ B KOHIE KOHIIOB K CO3JIAHUIO CIEIWAJIBHOW Teopun
OTHOCUTEJIbHOCTU. BOT TOT 9Kcnepument. Eciin 6ekaTh 3a ¢BeTOBOM BOJIHOM
CO CKOPOCTBIO CBeTa, a MpaBWJIa CJOKEHHUS CKOPOCTell - KJIacCudaecKwue,
TO B JIBUZKYIIEHCS cucTemMe orTcydera Mbl Oyjem HaOJ/IIOAATH ePUOJIUYeCKH
MEHIOIeecs B MPOCTPAHCTBE U TMOCTOSHHOE BO BPEMEHH 3JIEKTPOMArHUTHOE
mosie. COTJIACHO TPHUHSTHIM 3aKOHAM 3JEKTPOMATHETH3MA 3TOTO OBITH HE
MozkeT. CJie/loBaTe/IbHO, JTUOO 3aKOHBI 3aBUCAT OT CHCTEMbI OTCYETa, JIHOO
CKOPOCThH CBeTa He 3aBHCHT OT CHCTeMBI OTcYeTa. BbIBOI Bpoje Obl
TPUBHAJILHBIN, & OT €ro OCO3HAHUA KAaK 1POOJIeMbl JI0 CleNUaJIbHON Teopun
OTHOCUTEJIbHOCTU HE TaK YK JAJIEKO.

A BOT u THI 8, MUPOKO PACTPOCTPAHEHHBIH B MATEMATHIECKIX MOJIEJISTX
OMOJIOTTIECKUX CHCTEM.

Tun 8: Jemonemparus 603moncrocmu, (TIABHOE - MOKA3aTh BHYTPEHHIOK
HEIPOTUBOPEYUBOCTh BO3MOXKHOCTH). MOJENn 3TOT0 THUIA TOXKE COCTOSIT
B MBICJEHHOM SKCIIEDUMEHTe, HO eCJU B cjydae THna 7 (OmpoBeprKeHHe
BO3MOYKHOCTH) TPOBOJAMJICSA IKCIEPUMEHT ¢ 0oJiee WM MeHee peaTbHbIMU
obbekTaMu (J1yd CBeTa, HAIPUMEp), TO JJis THIA 8 TO He 00s3aTebHO,
XOTs, KOHEYHO, KejaaTeJbHO. [JIaBHOe 37ech - JEeMOHCTpalus TOTO, 9TO
mpeanojaraeMoe  sBJIeHHE He MTPOTUBOPEYUT OCHOBHBIM TPHHIIATIAM W1
BHYTPEHHE HEIPOTUBOPEUHUBO.

Hawm nporte npusBectun npumMep He u3 PU3MKHU, a U3 XUMUH, T/ MOICTH
9TOro THUIla BeTpedatoTced darte. OHO U IMOHATHO - MHOIOOOPa3ue XUMHIECKIX
CACTEM OT'POMHO, W €eCJIU TOKa3aHa HeMPOTHBOPEYNBOCTH BO3MOXKHOCTH,
MOSBJISIETCS HAIEeXK 1A HA OOHAPYZKEHHE ITOTO SBJCHHUS B JeHCTBUTEILHOCTH.

He rtak jaBHO oOHapyKeHO uUHTepecHeillliee sBJICHUE - TUMUYECKUE
koaebarus. OHO OYeHb KPACHBO HE TOJBKO KakK (paKT HAYKH, HO W CAMO
no cebe, B mpaMoM cwmbicie. IlpejgcraBbre: mpoOMpKa, B KOTOPO#H wujer
peaxius, IepPUOJUIeCKH MeHsIeT IIBeT, [0 Hell OeryT ImBeroBble BOJHBI. O
JIpaMaTHIECKO CyIb0e 3TOr0 OTKPBITHS PACCKA3aHO B XOPOIIeil oy asapHoit
crarbe [114], He Gynem 3/eCh ee nepecKasbiBaTh.
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Kak TOJIBKO 3TO OTKPBITHE JOILIO JI0 CO3HAHWS TOTO, YTO HA3BIBAETCS
HAy4IHOW  OOIMECTBEHHOCTHIO, JIABHHOW  CTaJHd  HOSBJATHCA  PabOTHI,
JIEMOHCTPUPYIOIIHE BO3MOXKHOCTH WHTEPECHOTO IOBEJAEHUS XUMHIECKUX
cucreM (B TOM 4mcJe - KoJeDaHWil) Ha YMO3DHUTETbHBIX MOJEIAX (THIL
8). Crpositcst onum Tak. 3amgaercsa “crmcok BemectBa” - OykBel A, B,
C,... llpegnaraercs CIUCOK HMAYIIHX MeXKIYy HUMH “‘peaxiuit’, HaIpumep,
A+B — C, A — B, 2B — (... Uccreayercsi Takasi “XuMHUIECKas
cucreMa’, JIEMOHCTPUDPYETCHA, YTO B Hel MOryT OBITh KOJI€OAHUsI Pa3HBIX
THIIOB, BOJHBI U JIP. TakuM €rocoboM co3jaercd “300MapK BO3MOXKHOCTEI”
(qamme mpuMeHsieTCsl TEPMHUH ‘“300mapk Mojeseil”). DTor 300mapk - OYeHb
HYKHOe 3aBejeHre, HO, C JIPYTOil CTOPOHBI, MOHSATHO, YTO €r0 MOXKHO
YMHOXKATh 0 OeCKOHeYHOCTH (yBeJIMYMBasi TeM CAMBIM YHCJIO CBOUX
crareii B mMofHo# obaacrtu). Hadmnras ¢ HEKOTOPOrO MOMEHTa CTAHOBHTCS
OYEBUJIHBIM, UTO pabOTHI, MOCBAIIEHHBIE TMOMOJTHEHUIO 300MTapKa, “0OpedeHb!
Ha ycrmex’. A 9To yzKe He COOTBETCTBYET HIeajaM HAYKH.

[lepedncaerno BoceMb THIIOB Mojesteit. Kaxkayio BcTpedaiomnyiocs gasee
MOJI€JIb Mbl OYJIeM HBITATHCS OTHECTH K OJJHOMY U3 HUX. DTO HE BCEr/a IPOCTO
[0 JIByM NPUYIHHAM: B KJIACCH(DUKAINN YIUTHIBAETCS CYObeKTUBHBIIT MOMEHT
- OTHOIIEHWE HCCIemoBaTe el K MOAeIN W, KPOMe TOro, HeT abCOTITHO
YeTKUX I'paHeil Mexky tunamu. Ho 1e/ib Haima u He COCTOUT B OJIHO3HAYHOMN
OpuBs3Ke Mojeseil K ux tunaM (Kak Ko3 K Kojbiikam). I[Ipocro nosesHno
3a[yMaThCsl O MeCTe TOW WM WHOH PAbOTHI, & 3TO YA00HO JEIaTh, TOMEIIAs
€e B KJIETOYKY JOCTATOYHO MOAPOOHON KjaaccuuKaimm.

[IpaBuibHOE Ompeme/ieHNe MeCTa MOJEIN BayKHO XOTA OBl MOTOMY,
YTO MO3BOJIAeT U30ekaTh MHOTUX OecmoJie3HbIX auckyccuit. CIopsl 9acTo
BBI3BIBAIOTCS JIMOO TeM, 9TO MOJEJIb He OODBICHIET TOTO, YTO XOUYETCH
ONTMOHEHTY (HO YTO OHA W He JIOJZKHA OOBSACHSITH), JUGO HEONPABIAHHBIMU
[MPETEeH3UsIMIA aBTOPa Ha PeIeHne TeX BOIPOCOB, HA KOTOPbBIE MOJIE/b
OTBETHUTDH HE B COCTOSIHUM.

O6parure BHuManwue: He BO Bcex mpumepax P. Ilaiiepsica peunb mmia o
MaTeMATHYECKUX MOJIEIIX - YPABHEHHSX, HO BCIOJY OH IOJAraeT MOJE/b
MOCTPOEHHOM, €CJIM MOXKHO HAavaTh MHUCATH YPABHEHUs] U HAXOIUTH OTBET. B
[EHTPE BHUMAHUSI OBLTH ITAIBI, PE/IIECTBYIONINE BbIYHC/IEHUSIM.

Nrak, 8 Tunos mozmesteii. [lepeuncinm nx.

['umoresa (Takoe MOTIO GBI OBITD).

DeHOMEHOIOTHIECKAST MOJIeb (BejeM cebsi Tak, Kak eciu Obl).

[Tpubaukenue (4TO-TO CUUTAEM OYEHb MAJIBIM UM OYeHb OOJIBIIHM).

Yuporenue (OmycTuM /st iCHOCTH HEKOTOPbBIE JICTAJIN ).
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DBpUCTHYECKAsT MOJETb (KOJIUIECTBEHHOTO TOATBEPKICHHS HET, HO
MOJIeJIb COCOOCTBYeT Gostee TyGOKOMY TIDOHUKHOBEHHIO B CYTh JI€JIa).

Anasnorust (yarem TOJIBKO HEKOTOPhIE OCOOEHHOCTH ).

MpIc/TeHHBIH  9KCIepuMeHT  ([JIABHOE  COCTOMT B OINPOBEPYKEHUH
BO3MOYKHOCTH ).

JleMoHCTpaIsi  BO3MOXKHOCTH — (DJIaBHOE - [OKA3aTh BHYTPEHHIOW
HEIPOTUBOPEYHBOCTH BO3MOZKHOCTH ).

D1 8 THIIOB CyTh 8 UCCJIEIOBATEILCKUX TO3UIUI TPU MOIE/IUpOBaHH. B
TMpeIBIAYINEH TJIaBe TaBAJIOCh UIeAJTU3NPOBAHHOE ONMUCAHIE MOETHPOBAHMIS:
BBHIOMpAETCS HUAeaTbHBIH OOBLEKT U3 TeX, 9YTO OXBATBIBAIOTCS TEOPHEid,
u  comocTapiasieTcss  o0bekTy  peanbHoMy. CooTHecs 3Ty  cXeMy ¢
kiaccuduranueit [Taitepica, mpuxogum K crpanaoil curyamuu. CoBIIaIeHHS
moutu Hukakoro! Pasubie Tumbl Mojeseit mpu MaJsieieil MONbITKH KPUTHKA
CMETTHBAIOTCS MeK 1y c000it. JIocTaToOqHO OTlepeThest Ha, 9eThipe TEe3UCA!

Mosesb HEKOT/IA He OBIBAET MOJTHOCTBHIO MICHTHYHA PeATHHOMY O0BEKTY.

[Ipu mocTpoernu Jiroboi MoJeIn OOBITHO HEe YUUTHIBAIOTCS KaKHe-HUOY b
YK€ 3HaeMble (BOCIPUHIUMAEMbIE) CTOPOHBI PEATHHOCTH.

[Ipu mocTpoeHHN W WCHOIB30BAHUHA MOJEIN BCErIa TAaK WA WHAYE
MPUMEHSIIOTCST YMO3aKIIOUEHUsT 0 aHAJOTHH - a KaK WHaYe MOZXKHO MPOWTH
IyTh OT PEaJbHOr0 OOBEKTA K UICAJHHOMY H OOpaTHO?

[Ipu mocTpoeHMHM  MOZEIH  BCErJa  MBICIEHHO  “IPOUrPHIBAETCS
CYIIECTBOBaHUE (JBUXKEHNE, TOBeJeHNe, (DYHKIMOHUPOBAHUE) HIEATBHBIX
00BbEKTOB B BO3MOKHOM MHPE. 37eCh €CTh MECTO MBICJIEHHOMY JKCIEPUMEHTY
U JeMOHCTPAIUH BO3MOYKHOCTH.

4.2 IlapamoKchl u IPe3yMMOIsd OCMbICJIEHHOCTMH.

DT Te3UCHl Ha MEPBBIH B3I HE CONIACYIOTCS ¢ Kiaaccudukanueii. [lepsorit
W3 HUX IPUXOJUT B HMPOTHBOPEYHE C IEPBBIM THIIOM MOJIeJeil: peajbHOCTh
He MOYKET COBIaJIATh C MOJIEJIBIO, TIO9TOMY IIPE/IIIOI0KEHNE “TaKoe MOLJIO Obl
OBITH” HUKOTJA He BbINoJHgercd. [Ipumep ¢ Mogenpio Komepuuka BBI3bIBaeT
coMHenusi. B Heil (mo kpaiineii mepe, B ee mepBoii dopmamuzanun .
HbioTOHOM) COBCEM He yYUTBHIBAIOT TaKHe JETAajd, KaK B3auMojeiicTBhe u
KOHEYHbIe pa3Mephl IJIaHeT. TPYAHO ITPe/IIT00KNTh, 9TO MTOCIeTHSIST AeTab
Obl1a KOMY-HUOY/Ib U3BECTHA.

Wrak, mnepBble IIeCTh THUIIOB CAMBAIOTCS, & 7-H W 8-if mpejcraioT Kak
HEOOXOIMMBIE TAlbl JIIOOOIO MOIEIUPOBAHMUSI.
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Ho me Oyaem mnocuemsbl. IIpesymnuua ocmvicaernocmu’® - OTAH U3

PYKOBOJAIINX TPUHIMIIOB MOHMMAaHUs. Y HAC HET OCHOBAHWI, M3 KOTOPBIX
ncxoami P. Tlaitepsic B cBoeit kinaccudukamun. [lomsiTaemest ux BOCCO31aTh.

PykoBojcTBysich  Ipe3yMIrniueii OCMBICJEHOCTH, 4YeJOBEK He OYeHb
puckyer. Ecam  ygacTes  IepeocMbBICJHTH W 0DOCHBATH — MCXOIHO
HEOCHOBATEJIbHBIM TEKCT, TO TeM Jydlle - [OYTH U3 HHYETO BO3HHUKJIIO
HOBOE 3HaHMe. A BOT OTOpachbIBaHHE 4YyzKOTO MOJIOXKEHHs “C mopora’ m3-3a
OTCYTCTBHUS y ce0sl JOCTATOYHBIX JJjis HEr0 OCHOBAaHWII MOXKET CHJIbHO
00eTHATH KYJAbTYPY KaK OTJ/EJBHBIX JIIO/el, TaK W COODIIeCTBa, B KOTOPOM
IPUBUBAETCS 39Ta HOPMa - HApPYIIEHHE IPE3YMIIUA OCMBICJTEHHOCTH.
[Toceanee - camoe onacHoe.

B cayuwae c¢ P. Ilaitepsicom MOxKHO ObITb TOYHO YBEDEHHBIM -
ocHoBanug ectb. Ho B duznke XX Beka cUUTACTCAd HENPUJIHIHBIM
obHaxkaTh (PUI0COPHCKO-METOTOJIOTTIECKHEe OCHOBAHUS. IDTO JIO3BOJIAETCS
toabpko BeaukuM: H. Bopy, A. Diinmreiiny... Tem He MeHee, mompodyem
HMOHSTh.

4.3 He3aBepuieHHbIe MUPBI pa3BUBaOIIelica (pU3UKH.

B crarbe P. [Ilafiepica ecrb npumep, He yKJIaJblBalomuiicd B
HIeaIN3UPOBAHHYI0 CXeMY “Teophus - MOAEAb - O00BbeKT’. DTO - MOIEb
[eitzenbepra g sjgepHbIX cuji. Teopuw, WTPETEHAYIONEH Ha OIMCcaHue
AJIEPHBIX CHJ, Torma He ObL10o. Crocod mpejcTapieHus oObekTa B.
[eiizenbepr mo3amMCTBOBAJI U3 HMMEBIIUXCS MoJejel B3auMOIeHcTBHS
HPOTOHA C A&TOMOM BOJOPOJA. OITYy MOJEJb OH IOJIIPABWI, YTOOBI
HI/I6J'H/I3I/ITBCH K OIIBITHBIM JaHHBIM. MO}KHO, KOHEYHO, CKa3aTb, 4YTO
obbemToneil Teopueil Oblja KBaHTOBasg Mexanuka. 1 Tak, m me Tak. B
ONMUCAHUKM aTOMa BOJIOPOJIa U €ro B3auMOJECHCTBUS € NMPOTOHOM yYaCTBYET
ele OJUH pa3les TeopeTHUYecKOoil (PU3UKU - TEOpHUs SIEKTPOMATHETH3MA.
JInsa aepHbIX CUJT TaKO# TEOPeTUIECKHil OTAeT OTCYTCTBOBAI.

[Tonpobyem  BBIABUHYTH  T'UHOOTE3y O  TPUYMHE, [0  KOTOpPOit
kjaccudukanus P. Ilaiiepsica we corjiacyercd ¢ TeMu IpeCcTaBICHUSIMH,
YTO M3JI02KEHBI B IIpeablaylneil riiase. Tam OblIa mpejcTaBieHa Ipo3padHast
KapTuHa. B He#l KaxK10ff T€OPUU COIYTCTBYIOT CIOCOOBI KOHCTPYHPOBAHHSI
AIeaJIbHBIX 00beKTOB. C MOMOIIBIO 9TUX UIeaIbHBIX 00bEKTOB COBEPIIAIOTCS

STIpUHITAT, COTJIACHO KOTOPOMY KasKJI0€ TIOJIOMKEHHE JTOPKHO CINTATLCA OCMBICTCHHLIM
¥ MMEIOIINM OCHOBAHUS, TIOKA CKPYITY/IE3HO HE MOKa3aHo obparHoe. Ha3Banue BHIOpAHO MO
AHAJIOTUN C BaXKHEUITUM IOPUANIECKAM TIPUHITATIOM - MTPE3yMIIell HEBUHOBHOCTH.
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JIBa BaXKHBIX JIeJ1a: MPEJCTABISIOTCS PeabHble 00BEeKTH U KOHCTPYUPYIOTCS
BO3MOYKHBIE MHUPBI.

Tax Bor, dusuka mno P. Ilaitepysicy me cocrour wu3 ojHON WIH
HECKOJTBbKHX (DUKCHPOBAHHBIX TEOPWil, OCHAIMEHHBIX BCEMH HEOOXOTMMBIMU
nonoanenusamu. P. llaitepsic - dusmk, Ha T1azax y KOTOPOrO W TpH
€ro YYACTHW MPOTEKAJO HECKOJbKO BeEJUKUX MepeBOPOTOB B HAayKe.
MoxkHO 3amaThbCst BOIPOCOM: B YeM IMO3UIHUsl TAKOTO (DU3WKA JOJIZKHA
OTIMYATHCS OT BO33PEHUIT JIOTHKa, TPohhecCuOHATIbHOE 3aHATHE KOTOPOTO -
AaHAJIM3 WMEOIErocs YIOPsTIOTeHHOTO 3HAHUS, BO3MOKHBIX MUPOB U TOMY
Ioa006HOT0?

Pazinuns noutn BeIBOAUMBI® . JIOTHK, cKOpee Bcero, GyleT BLLIEIATD
HauboJiee ynops09€HHbIe, YCTAHOBUBIIHNECS] YeThl HAYKH, & TAKOro (hu3mka
Oy/IyT IPUTATUBATEH TOPSINE TOTKHM HAYKH, B KOTOPBIX OHA MEPECTPANBALTCS;
B €ro pacCyKIeHUsIX Bcerjga Oyaer NPUCYTCTBOBATH WHJEsT MOCTOSTHHO
O0OHOBJIAEMON HAYKH.

“fl cumTanm OB IpemaTeLCTBOM II0 OTHOIIEHWIO K HayKe, €CId Obl
coryiacuyics 3apUKCUPOBATH TBEPJAO YTO-M0O0 B ITOH 00j1aCTH HAYKHU, T/
eme e Bee acuo” (Humse Bop [17], ¢. 92).

“SakoH He MOXKeT OBITh TOYHBIM XOTsI OBl TOTOMY, UTO MOHATHSI,
C TOMOINBI0O KOTOPBIX MBI €ero (GopMyaupyeM, MOTYT pa3BUBATbCA U B
OyIaylieM oKasaThes HejgocTaTodHbIMH. Ha jme Jrroboro tesmca u 100010
JOKA3aTebCTBA OCTAIOTCS  CJAeAbl jorMara  HemorpemuMocTn”  (AnbGepr
Ditumrreiin [122], ¢. 143).

3/tech BO33peHUsT KPYMHBIX (DU3NKOB HEOKWUJIAHHO COJMUKAIOTCI C
B3IVIAJAMH BHJHBIX TEOPETHKOB MCKYCCTBA: “TIapaJIOKCAJIbHOE sBJICHUE -
HEe3aBepIeHHOCTh CHOCOOCTBYET CIIOUEHHOCTH W HEMPEPBIBHOCTH, TOTa
KaK 3aBepIlIeHHOCTh paspymiaer 3tu KadecrBa” (P. Apmxeiim [7], ¢. 126).
DTO - 0 KWBOMWCHU, & BOT PACCYKIEHHE, HABESHHOE aHAJM30M TBOPUYECTBA
@.M. J/TocToeBckoro: “...HeJIb3d MPEeBPaIaTh XKUBOIO YeJ0BEKa B O€3T/1acHbIi
00BbeKT 3a09HOTO 3aBEPIIAOIIETO MO3HAHNA. B desloBeke Beeria ecTb 9To-TO,
YTO TOTBKO OH CaM MOYKET OTKPBHITh B CBOOOTHOM aKTe CAMOCO3HAHMUS.. HEUTO
BayTpente Hesasepirennoe” (M. M. Baxrtun [10], ¢. 77-79).

Nmenno B 910l He3aBEpIIEHHOCTH pa3BUBaloNeiicd (DU3NKU U €€ MUPOB
MBI BHJIMM WCTOYHWK Hecorjacyemoctu kKiaaccudukamun P. Ilaiiepica
C TPOCTBIMU JIOTUYECKUMHU CXeMaMH ‘“‘Teopusi - Mojie/ib - o0bbekt”. U

51 noruxu-smucremoniorn (“sHanuesesp’”), U GU3NKE OLIBAIOT PA3HBLIME. 371€Ch PeYb
UJET O BHYTPEHHEl JIOMHKe MPOMECCHOHATBHBIX TO3UIHIA.
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MOHATH 3JTY KJIACCUMPUKAINIO CMOXKEM TOJIbBKO TOTJA, KOTJAA MOJOKHM
HE3aBEPIIEHHOCTh HAYKM B CaMoOe OCHOBaHWEe paccykjenuii. B pesyibrare
BHUMaHHUE Oy/IeT COCPeJOTOYEHO HA JIEATEJIbHOCTH 10 PA3BUTHIO HAYKU U
BO BCEX pACCY:KJeHUdX OyJeT sIBHO IPUCYTCTBOBATH WJIH HEIBHO MAasdIUTh
durypa nesaresis, MO3UNHA KOTOPOTO W CJIYYKUT OCHOBAHUEM JIJIs OTHECEHUs
Mogeseit K TunaM Kaaccudukanuu P. Ilaiiepiica.

JIerko mpejcTaBuTh Hjea/ibHble OOBEKTHI U MUPbBI, COOTBETCTBYIOIIHE
MexaHukKe win Jioboit apyroii ¢usmdeckoit Teopuu. MoOKHO TPUIOKHUTD
OOJIbITIe YCUINI U TOMBITATHCS BOOOPA3UTh cebe HeOIHOPOJHbIE MUPHI W3
HJICAIbHBIX OO'bEKTOB, COOTBETCTBYIONIUX PA3HBIM TEOPUSM (HAIPUMED, U3
TBEPJBIX TeJ, JKUJIKOCTEH, Ta30B, IJIA3Mbl M YACTHI). 37eCh BAYKHBIM
OPraHU3yIONUM HA4Ya/JIOM MOXKET HBJLAThCH HUJesd O CyNIeCTBOBAHUU
dYHIAMEHTAJIHLHOTO YPOBHS ONUCAHUA W MOTEHITHAJILHON MPeIcTaBUMOCTH
BCErO C TOMOINIBIO WJICATBHBIX O0BEKTOB (DyHIaMEHTAILHOTO YPOBHS
(mampumep, dacTuil). MOKHO TONBITATHCST OO0UTHCH B Ge3 3TOi ujaen - Bejib
ee peaJlbHOE TIPOBeJieHNe TpeOyeT, KaK MUHUMYM, JIOTHIECKOTO BCeBeJIeHUS .

4.4 Pamka i HEeU3BECTHBIX BO3MOXKHOCTEIl M B Hell -
Yeobypamika.

Yro xe Takoe ujaeabHble 00BEKTHI W BO3MOYKHBIE MUDBI PA3BUBAIOIIEHCS
usukn? BosHukaeT mpejcraB/ieHne O NPUHIUANAAILHO HEIOJHBIX CIHCKAX
UJIeaTbHBIX OOBEKTOB M CIOCODOB MX KOHCTPYHPOBaHHS. BO3MOXKHBIH MUD
Telmepb He MOXKeT OBITH IIPOCTO TMOAPOOHBIM HPEICTABICHHEM O BO3MOXKHOM
MOJIOYKEHUU JIeJI. DTO MPEJCTABACHUE JIOJKHO ObITh I[IPUHIUITHAILHO
He3aBepITeHHbBIM. HemosiHoTa U He3aBepPIIeHHOCTh JazKe B MPeII0/I0KEeHIN
JIOTHYECKOTO BCEBEeIeHUdA! DTO 94TO-TO HOBOE.

Hesnanme ©e o3Ha4YaeT, dYTO JIOIYCKAIOTCA JIIOObIe BO3MOXKHOCTH.
Tpagunuu u wgeanbl JaHHON HAYKU HAKAGIDEGIOM PAMKU HA CIOCOOBI
paccy K eHusI.

[Ipocreiimuit npumep: paccyx)jaenuss o0 ob0bekTax (usukm Kak 00
HNCKYCCTBEHHBIX 00PA30BAaHUAX, CTPYKTYpPa KOTOPHIX OTBEYAET HEKOTOPOMY
IIpe/IHA3HAYCHHIO - TIeJIU, OTBepraioTcs. OHHM MPOTUBOPEYAT He IIPOCTO KAKOii-
HUOYIb (PU3HMIECKON TeopuH, a TJIyOxkKe - HayKe (PU3UKE. DTH PACCYKICHHS
HEe BXOISIT B PAMKY.

B pavkax Owosornm, HampoOTHB, TaKue PACCYXKIEHUS JOMYCKAIOTCH,
HO 00s3aTeJIbHO MO/  aKKOMIIAHEMeHT. Jalme BCero WM CJIYZKHT
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obcyKIeHne JApBUHUCTCKOIO €CTECTBEHHO-UCTOPUYECKOTO OOOCHOBAHMS
1eJ1eCO00PA3HOCTH Yepe3 JTMHAMUKY. BCIOMHNTE: 3aKOH 1Mara BMECTO 3aKOHA
MeJ. YBBI, CJHIIKOM YaCTO TaKoe ODOCHOBaHWE TPeOyeTB KOHKPETHBIX
CJy4asgX 4Yero-To BPOJe JIOTUIECKOro BeeBeJIeHHdA. Perke aKKOMIIaHEMEHTOM
ABJIAETCS OTPHUIAHKE BO3MOXKHOCTEH Takoro o0OOCHOBaHHS, HCXOIsIIee
U3 OTCYTCTBHS BO MHOTHX KOHKPETHBIX CJIyYasX ITOJAPOOHO TOKA3AHHBIX
nocrpoennii. Bee aTu neosiornvueckne UCKyCCUU MOPOI0 CHJIBHO CMAaXUBAIOT
HA 3BOH MAaHYPTOBBIX KETOHOB.

Tpagunuu u ugeasbl MOJABUKHBI U CaMU. PaMKa CO BpeMeHeM MeHSIeTCs.
To, 4To BHHIIETCS B Hee CErojiHd, MOXKET He BOWUTHU 3aBTpa, W HaoDOPOT,
3aBTPAIIHAS paAMKa MOXKET JOIYCKATh TO, YTO OCTAHABJIUBAECT CETOIHSIIIIHSIS.
Tak, cBeronocubiit 3up oTBepruyT (PU3MKON HE IPOCTO KaK OmubdoOYHOe
MPEIIIOIOXKEHNE, & KAK JIUITHSIS CYITHOCTh, HAJTNINe KOTOPOI HE OTPaYKaeTCst
HU HA 9eM, JOCTYIHOM IMIUPUIECKON TpoBepKe. A yiep:KUBajCsa OH paHee
u3-3a ybOexkJieHusT B HEOOXOIUMOCTH MEXaHHMYECKOI'0 HOCHTE s KOJeOAHUIA.
Pamky m3menunnu - u Her 3dupa.

[Ipekpacublii npumMep, KOTOPBIE MOXKHO HCTOJIKOBATH KAaK H3MEHEHHE
PaMKHU W TOSBJIEHWEe HOBBIX O0OBEKTOB, JIaH B CKa3Ke . YCHEHCKOTO
u monyiaspaoMm Mmyabrduabme o Yebyparike. B Hauame ckaskum OeaHbIi
Yebypalnka, HA K KaKOMYy BHJY He OTHOCSIIUACA W He IOIABIINI JazKe
B SHIMKIONEIUICCKHNA CJIOBaph, KaI00HO copamubBaeT: “A ecad BBl He
Oyaere 3HATH, KTO ¢, BBl He OyaeTe co MHOI Jpy:KuTh!” KEro JgackoBo-
cHEUCXOUTEbHO yTemaloT. Ho cromno 3amkuyThest Uebypallike B KOHIIE
CKa3KH O TOM, YTO OH HEW3BeCTHO KTO (“HeobpamM/eHHBIH'), Kak TyT Ke
mocJie10BaJI oTBeT: “Xore 1 Obl 1 OBITh TAKMM HeM3BeCTHO KeM, YeGypamikal”

Eciim akneHTHpoBaTH BHEMAHHE Ha IMPOIECCEe UCTOPUUECKOTO PA3BUTHUS
HAYKH, TO KaxKJAbl# (paKT, MOJIETb, THIOTE3a JOJKHBI OIEHUBATHCS MO UX
poJim B 3TOM Tmpomecce. B MOMEHT WX TOSIBJIEHUsT OJZKEH CO3/1aBaTbCs
U OIEHUBATHCHA MPOEKT POJN. B KaKJblii MOMEHT OCMBICJEHUSA, KOTOPHIE
JIMCKPETHO PACIIOJIO?KEHBl B HENPEPBIBHOW HCTOPHUU, JIOJZKHBI OINEHUBATHCS
TeKyIllas POJib U IIPOEKTUPOBATHCA ee u3MeHeHud. [l BCAKOR euHUIIBI
HAYYHOIO 3HAHUS BaXKHBI CIIOCOO MOPOXKIECHHT M MECTO B HCTOPHYECKH
Pa3BUBAIOIIEHCS CUCTEME, CIIOCOOHOCTH MOPOZK/ATh HOBOE M BO3MOYXKHOCTH
cobcTBeHHOIT TpancdopMaIuu.

Mogesib  mepBoro Tuma, Mojgeab-runoresa (“rakoe Morso Obl OBITH’)
IpeTeHayeT Ha TO, YTOOBI JJUTEIbHOE BpeMd OBITH MOJEJbIO JAHHOIO
00beKTa W TOPOXKIATHL II0 AHAJOTUUM MOJEJH B UYEeM-TO aHAJOTHIHBIX
00bekToB. Ona Jo/izKHA OBITH BKJIOYEHA B COBOKYIHOCTH HJIEAJTbHBIX
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00BEKTOB HA TOJHBIX MpaBaX. JTO, a HE OCYIMECTBUMOCTH B PEATHHOCTH,
0O3Ha4aeT IIOACHEeHNE K Hell.

“Takoe MOrjao Obl OBITH - CJAEIOBATEJALHO HACAJIBLHBIH OODEKT MOXKET
MOJTHOIIPABHO 3aHUMATh CBOE MECTO B BO3MOXKHBIX MUpPax. PerpocnekTuBHOe
(3aIHUM 9HCJIOM) OTHECEHHe MOJEJU K MepBOMY THUITY O3HAYAET, 4TO OHA
¢BOIO (DYHKIIMIO BBITIOJTHUIA (BBITOJIHSIET).

Eme ogno cBoiicTBO, 0kHmaeMoe y Moje et mepBoro tuma. OHU JOJIKHBI
CTAHOBUTBLCS HUIEATHHBIMI O0bEKTAMH TIPU TEOPUH, KOTOPas 00s3aHa UMETh
craryc dynaamerTaabHocTn. PyHKINOHNPOBATH OHA MPH 3TOM OymeT 1o
UIeaJJU3UPOBAHHON cXeMe W3 MpebIAyIneil TJaBbl: “TeOpHd - MOIeNb -
00beKT”.

Cama dyngamMeHTaj bHass TEOpUsi K MOMEHTY I[OCTPOEHUsI MOJIEIN He
obg3ana cymecTBoBarb. Tak ObLIO ¢ MoJjenbio KomepHuka - MexXaHHKa
Hrrorona n 3akon TaroTeHnst ObLIN CO3AaHBI TT031Hee. B Mog00HBIX CIIydasax
MO/JIEJIb-TUTIOTE3a ITO TOT KAMEeHb, C KOTOPOT0 HAYHHAETCS MOCTPOWKA HOBOTO
TEOPeTUIECKOTO 3IaHUS.

Mosesib BTOPOro THila HAMHOIO KECTYE MPUBS3aHA K KOHKPETHOMY
o0bekTy. Eil HeoxoTHO maercd NMpaBo MOPOXKJAATH IO AHAJOTHH MOJIEJIH
apyrux oobektoB. Penomenonornueckas (o P. Taitepscy) moaesnb o6bIaHO
He (QYHKIMOHUPYET MO cXeMe “Teopus - MOJedb - 00beKT’. OHa CIYKHT
VIOPSIOUEHNI0 SMIOUPUIECKUX JAHHBIX 00 O00beKTe, MpeICKA3aHUI0 ero
CBOHICTB. DTU MOJIEJIN YaCTO COMTPOBOKIAIOTCS €CTECTBEHHBIM BOTTPOCOM: KaK
OCYIIECTBUTH PEAYKIUIO (CBEJEHNE) K MOJEISM THIIA 1, KAK CXBATHUTH TY JKe
SMITUPUIO C MTOMOIIHIO MOJTHOMPABHOTO M/I€AJTHHOTO 00beKTa?

4.5 IIpoctora 6e3 ympoImeHmii.

Mogenn tpex Tunos, or 3-ro 70 5-10, 0ObeuHeHbl Hieei yuporienns. Crona
BXOAAT mpubnzKeHue (Tl 3 - “9T0-TO CYUTAEM OY€Hb MAJbIM HJIU O4YeHb
GostpinM”) 1 Gostee TpyGoe KauecTBeHHOE yrpolienue (0T “Koe-41o orbpocum”
- Tun 4, 10 “Koe-9T0 ocTaBuM” - THI 5).

Begkass  momenn  ympormaer  peanabHOCTh, He Tak Ju?! Ho mHe
BCEryla B HOCTPOEHUH MOJEIN BCTPEYAETCH HPOIEAypa yHPOIIEHUSs.
[IporuBonocrapasiorcs aa myTtu. [Ilyrs Konepnuka u lanmines: B ocHoBy
KJIQJIeTCsT CTPYKTypa, SICHO W TpydO COOTBETCTBYIOIIAST TPEICTABICHUIO
dusuka 06 obobekTe. [loToM ee MOXKHO YTOUHSATH, JOMOJHATD HEYITEHHBIMH
MOIPOOHOCTAME U T.J., HO TepBOe JeiicTBHe He SABJIsgeTcsd OTOpachIBAaHUEM
Jgeraieil B uMmeromedicss (Mpicaumoii) kaprune. Jlerasu mpocro me Gepyrcs,
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IIOTOMY YTO TTOKa HET CPEJICTB UX B3STh, U MepPBasg MOJIETb JOCTABISET OIHO
u3 HEOOXOMMMBIX cpeicTB. Haio 3HaTh, YTO JONOJHATD JETAIIMHA.

Koneuno, y aBropa Mojeaum MOryT OBITH MBICIH O CYHIECTBEHHOM
U HeCYIECTBEHHOM, BHYTDEHHeM (MPHHAJIeXKAIEM OOBeKTY) U BHEIIHEM
(mopozkiaeMoM OKpyzKeHneM), oH BbiOHpaer. OJHAKO BBHIOOD He ecThb
VIPOIIEHHEe HMEIOIIEerocs HIeaJTbHOTO IIeJ0ro - TOoro eime HeT. [1aBHoe
JeficTBue - KOHCTPYUPOBAaHUE.

Korma nmeoTcs OCHOBHBIE KOHCTPYKIIUU M MOABALIOTCS CIIOCOOBI ydeTa
u yjepzKaHus Jerajeil, BO3HUKAET JIPYro#l myTh - COOCTBEHHO YIPOIIECHUE.
Teneps meranusupoBanHoe u 060aTOE IEJI0€ CYIIECTBYET HE TOJBKO B
peaJbHOCTH, HO W B HICAJU3UPOBAHHON JeHCTBUTEIbHOCTH HAyKu. /Jlms
BO3MOYKHOCTH OIIEPUPOBAHUS HPUXOAUTCH yupormark. OO0 srom jelicTBun
rosoput P. ITaftepsic, obcyx1ast Mmogean 3-5-ro TUIIOB.

Ha Bropom mnyTu cHOBa MOTYT BO3HWUKHYTH T€ K€ ypaBHEHUHA, YTO
u Ha nepBoM. Ho B wmcropum 310 OyaeT Apyras Mojeab. OTIHdaTbes
OHH OYyIyT CIOCOOOM IMOPOXKAeHHUs, (POHOM, Ha KOTOPOM 3TO IOPOXKJICHHE
npoucxogut, un ¢yuxnueir. [Ipumep - 3akon Owma. Ceituac on s HAC
- mpocrasg MOJE/b JIMHEHHOr0 OTKJIMKA, HTPUMEHHAIONASICT TOrJAa, KOTJIa
BOJIHT-AMIIEPHYIO  XapaKTePUCTHKY (3aBHCHMOCTH IOCTOSTHHOTO TOKa OT
HANPSIZKEHUs) MOXKHO [OJIaraTh JIMHEHHON B paccMaTpUBAeMOM THAIIA30HEe
nanpsikeruit. Ho korma I'. OM BBIIOIHSA ¢BOIO paboTy, OIB3YSICH aHAJIOTHEH
JMEKTPUIECKOTNO TOKA M TOTOKA TeILIa, He CYIIeCTBOBAJIO eIle MOHSTH, B
KOTOPBIX paboTaeM Mbl, KpUTUKYS ero 3akoH. llepsoiil mrar Obin caesnan [
Owmowm B 1827 1. Ero Mone s B MOMEHT CO3/IaHUS CJIeJIYET, BEPOSTHO, OTHECTH
K nepBomy tuiry. Murepecuo, 4ro mpusHanbl 3akoH OMa U Te IOHATHUS, B
KOTOPBIX OH (hOPMYIUpYeTCcs, OBLIN He cpa3y - HoTpedoBaJIoch Hojiee IecaTh
JIeT.

Crpost Moziesin THIIOB 3-5 MCCJ/IeI0BaTEe b UMET mepes, coboit kKak Obl jBe
JIEHCTBUTEILHOCTU: TOT PEAJBbHBIA OOBEKT, K KOTOPOMY OVJeT OTHOCUTHCS
MOJIeIb, U HJICAJbHYIO JIeHCTBUTE/IBHOCTb, B KOTOPOil 3TOT OODBEKT yiKe
cxBadeH (WM MOXkKeT OBITh CXBa4€H) HO B BHJE, HEJOCTYIHHOM JIJist
onepupoBaHus. UToOBI 0CO3HATDH PA3JIHIHE MEXKIY 3-M U 4-5-M TUIAMHU, HAM
HPUXOJIUTCS BBOJIUTH ellle TPeTuil 1miact - popMaJibHbIil, MaTeMaTHICCKUT -
IJIACT 3alUCAHHBIX ypaBHEHU.

Bresienne TpeTnhero kJjracca 03Ha4aeT, YTO OTHBIHE Mbl OTKPBITO TPU3HAEM
JBe (POPMBbI  CYIIECTBOBAHUS MOJEIN: KadecTBEHHAs CXeMa OO0beKTa u
pPe3yJILTAT Pa3BOPAYMBAHUL STOM CXEMBI JIO AeTaJbHOU CACTEeMbl YPABHCHUN.
B naydHofl JiedTeJIbHOCTH TOIJIA HYYKHO BbIJIEJIUTH METOJ/bl TAKOI'O
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pa3BepTHIBAHUSI.

Mogens Komnepuunka MOXKHO —cHOPMYIUPOBATH CJAOBAMH: ILIAHETHI
obparmatorcsa BOKpyr CoHIA TIO CBOUM OpOUTaM, - a MOYKHO HCIOJIH30BATH
MexaHuKy HboToHa M 3aKOH TATOTEHHS U 3AIMCATH YPABHEHUS JBHKCHHS
mwiadeT # CoJIHIIA KaK B3aMMHO TATOTEIONIUX MAacC. DTa CHCTEMa - HOBBIH
ueaabHbI 00beKT. Korma ympomaior ee, OCHOBBIBasCh Ha ITPEII0T0KEHUIX
0 KOJIMYECTBEHHBIX COOTHOIIEHUSIX CJIAraeMbIX, TO TO/IyYal0T HPUOIMKEHIEe
- MOJeJIb 3-T0 THIA (YTO-TO CYHTAEM OYEHb MAJIBIM WJIH O4YeHb DOJIBIIHM).
Korma ympomaroT Momeab ele Ha CTadNd  HAMUCAHWS yPABHEHHIT,
HOJIYyYaloT MoAean 4-ro wid H-ro TUHOB. MOXKHO IOJYYUTH Pa3HBIMH
OyTIMH OJIHY W Ty K€ CHCTeMY ypaBHeHH#. Pazimums Mexxay myTaMu
CTAHOBSITCSI 0CODO CyIIECTBEHHBIMU TOrAa. Korga mpakTuieckn HeBO3MOZKHO
BBINUCATH YPABHEHHUSI 0 YIPOIIEHUH, eCJN UCXOIUTh U3 JeHCTBUTETbHOCTH
dyHIaMeHTaILHOTO  ypoBHA. Mogenun TunoB 4 u 5 He ABILAIOTCA
npubInzKeHneM TaK »Ke, KaK MOJIeJIM TUIa 1 - OOBIYHBIM VIIPOIIEHHEM; He
NPOU3BOJNIOCH TAKUX JICUCTBUN - U BCeE.

Jlto/iu Harero BpeMeHu CKJIOHHBI HEJIOONEHUBATH JAPEBHUX MBICHTEIE,
0cODEHHO TakWX, Kak cOopUCTb. A Beab OHM, HANPHUMED, FCHO BHIPABUIN
UIEI0 O TOM, 9YTO OTCYTCTBUE [€TAJM HE BCErIa SIBJISETCS Pe3yJbTaTOM
ee orOpachblBaHUd WJH YTepH, CPOPMYJIUPOBAB STO B XapaKTepHON Jijis
copucToB adOPUCTHIECKA-UPOHUYHON dopme: “YUTo THI He Tepsy, TO
nMeenb. Pora Tl He Tepsil. 3HAUUT, Y TebsI ecTh pora’.

4.6 MpbICJIeHHBII 3KCMIEPUMEHT - CTOJIKHOBEHUE 3HAHUIA.

[lepeitnem kK MogensiMm THia 6. DTO - OTKPOBEHHBIE aHAJOIUH, He
HMEOIIHe YacTO JOCTATOYHBIX TEOPeTHUYeCKUX ocHoBaHUil. OHH - IepBBIE
mard B HE3HAEMOe, MOCTKH K MOJIeJsIM - THIoTe3aM. YOej uBIINCh B

Pe3yJIbTATUBHOCTH TAKOTO IIara, y4eHblii MOYKeT O0pallaThCd ¢ HUM KakK C
MOJIeJIBIO MepBOro Tumna. B ciaydae »Ke Heymadm Bce PaBHO OYAeT MOTYYIeHO
3HaHHe, MOJIe3HOe /I (DYHKIIMOHUPOBAHUS HAyKu. B 9acTHOCTH, 3TH MOJIeTn
JTAI0T BO3MOXKHOCTH CTaBUTh 3IKCIepuMeHThl. TyT MecTo Mg GOJIBITOTO
BOIIPOCUTE/ILHOTO 3HAKA: HEYXKeJU JJIsi SKCIEPUMEHTa HYXKHA MOJIEJb !
Y100bI OTBETUTH HA ITOT BOIPOC, BBEJEM pa3/IMYEHUE SKCIEPUMEHTA WU
OTIBITA.

Kak riaBHOe BbIJIeJIUM TaKOe OTIUYNE: IKCnepumMeHnm PertaeT BOIPOCHI,
paszpemniaeT JAUJIEeMMBI, OIBIT TOJYYaeT 3HAHHS O SBJIEHUIX U IPOIeccax,
JjlaBasg  ux onucanud. [IpojykT 3KciuepuMeHTa - [HOJATBEPKJIECHUE WU
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OTPOBEPYKEHNE TEOPETHIECKOT0 3HAHUS, AKKYMYJIUPOBAHHOTO B MOJEIX,
HPOJYKT OIBITA - ONUCAHUE, IMIUPUICCKOE 3HAHUE, KOTOPOE C COBPEMEHHOM
TOYKH 3pEeHns MPEACTaBAgeT coboif MaTepuabl K pasMbliniennio’ . Teopus,
BOOpY:KeHHas MOJEeJTUPOBAHUEM, CTABUT BOIPOCHI IKCIEPUMEHTY, a JJisd
OTIBITA TMOCTABJIAET CpeJicTBa onucanus. Il HyKHBI 3/1ech pa3Hble TEOPUN.

Ot Apucrorens o Jleonapno na Buoun cTaBUJIOCH MHOTO OIBITOB 10
uzydenuio najenus. ceiepoBaauch 3MIUPUYECKIE 3aBUCUMOCTA BPEMEHU
najieHnst OT Beca (BOIPEKH BYIbrapu3aTOPCKOMY MHEHHUIO O TOM, YTO JPEBHHE
He CTABUJIM ONBITOB). HO M3 9THX SMIUPHIECKNX 3aBUCUMOCTEl HeJIb3s1 GbII0
BBIBECTH MeXaHuku [116].

OKCIepUMeHT U COBPeMeHHas TeOpeTHYecKasd CMeJIOCTh HAYaJIuch ¢
laymnes. Illyrka Jm - 3ad4BUTH, 4YTO BCe Teja I[aJaI0T OJUHAKOBO,
KOIJIa 9TO OYEBHJIHO HE TaK. A OCHOBAHWEM ISl 3asBJEHUS] CJIYKWIH B
MEPBYIO OYepeb IKCIEPUMEHTHI MBICJIECHHBIE, TTPUBOJIUBIINE BO33PEHUS O
3aBHCHMOCTH BPEMeHU MaJIeHUs OT Beca K MapaoKCaM.

[Tompobyem mocTaBUTH TaKOW MBICTEHHBIN 3IKcepuMeHT. OJTWMHAKOBBIE
TeJla NagaloT 0AMHAKOBO. OIBIT NMEPBBIH: BO3bBMEM JIBA OJUHAKOBBIX TEJa
U OJIHOBPEMEHHO OTIYCTUM UX C OJMHAKOBOW BBICOTHI. Paccrosinue MexKiTy
HAMH CO BpPEMEHEeM MeHSATHCH He JOJKHO - OHU TaJaloT OJIMHAKOBO.
CoenuHauM Temnepb TH Tesa OeUeBKOM, JIETKUM CTepPyKHEM WU elle deM-
Hubyab 1moaobubiM. [losyamim emwHoe Tesio BiBoe OoJiblnero Beca. OHO
JOJIZKHO TAJIATh ObIcTpee (M0 UMEIOTTUMCS TeOPETHUECKUM MPEICTABICHUSIM ).
C apyroit cTOPOHBI, HAJNYNE HEHATIHYTON OeUYeBKH BPsIJ JI MOYXKET OKa3aTh
CyIIECTBEHHOE BO3/ielicTBUE Ha BpeMmsd najenusd. Hakoner, TakKe KarKeTcs
HEPEeATUCTHIHBIM, UTO MaJA0NNe Ha HEKOTOPOM PACCTOSHUU JAPYT OT JApyTa
TeJla HeJIb3d CYUTATh OT/IeTbHBIMH.

Wrak, cTOJKHY/INCH pa3Hble 3HAHWS, W yKe MOYTU OUYEBUJIHO, UTO He
CyIIECTBYET MPOCTON CBA3U Beca U BpeMeHu najeHusd. Tenepb MOXKHO HOHTH
Ha OalllHIO W NPOBEPHUTDH, IMOBTOPUTH MBICJECHHBIN IKCIEPUMEHT B HAType:
B34Th JBA OJINHAKOBBIX Tesa, OPOCUTh UX MO OTIEIbHOCTU M OJJHOBPEMEHHO,
CBA3bIBAs U HE CBA3BIBAS.

MBIC/IEHHBINT 9KCIIEPUMEHT CTAJTKUBAaeT pa3JUdHble 3HaHUsd, 00pa3yd
napaJiokchbl. I pKuit npumep - HpUBEJIEHHbI paHee MbIC/IEHHbBIH YKCIEPUMEHT
A. Ditamreitna ¢ 6erom 3a cBeToBOil BostHOI. C OIHOI CTOPOHBI, TIPH HEPEXOIE

7CymiecTBylOT u ApPyTHEe BAPHAHTBL CJIOBOYHOTpeOJIeHHS, HAIPHMEP, BMECTO
OTITIO3UITNHU “OTBIT - 3KCIEPUMEHT’ PACCMATPUBAIOT MPOTHUBONOCTABICHNE “HADIIOICHNE -
SKCIIEPUMEHT”, CYUTasl SKCIIEPUMEHT aKTUBHBIM, a HAOJIIOJEHNe TaCCUBHBIM.
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K COCTOSTHUIO TTPSMOJIUHEHHOTO NBU:KEHUs] HUYEro He JOJKHO MeHATbes. C
JIPYTOIi - 3aCTHIBIIAs 3JIEKTPOMATHUTHAS BOJIHA HEBO3MOXKHA B HOPMAaJIbHBIX
YCJIOBHSIX. DJEKTPOMATHETU3M BCTYIIAeT B MPOTHBOPEYNE C HPUHIIUIIOM
ornocuteibHOCTU. HyzKHO paspemenne nporuBopedns. OHO u OBLIO JIaHO.

Barknast geTasib: B MBICJEHHBIX IKcIepuMeHTax A. DHHMmITeliHA dYacTo
KOHKDEeTHble 3HAHUS (B STOM TPHMEpPe - 3aKOHbI 3JEeKTPOMATHETH3MA)
CTAJKUBAJIUCL € 0ojiee IMUPOKUMHU KOHIENTYaJIbHBIMU - “PAMOYHBIMU’
OPeJICTABICHUSIMI  (3716Ch - HPHHIUIOM OTHOCHTEIbHOCTH). KpuTukys
KBAHTOBYIO MeXaHUKY, A. DUHIITEHH MOCTOSHHO CTAJKWBAJ PAMOYHBIE
Ipe/ICTaBJIeHUs O (PU3HIECKON PeabHOCTHU, CJAOXKHUBIIUECA B KJIACCHIECKOM
dusuke, ¢ 3apoxKaasiieiics HOBo# ¢busukoit. HoBasg pamka MHOrEM 0bOsi3aHA
910l pabore A. DitHITEHHA.

Ecim B MBICJIEHHOM 9KCIEPUMEHTE MOIy9YeH MapagoKe, 3HAUNT HAI0 UTO-
TO MeHSTh. [lapaioKc - ele OIHO JOCTATOYHOE OCHOBAHUE I MEePEeCTPORKN
(mepBoe, Kak Bbl MOMHUTE, HAJIHYHE aJTBTePHATHBHON Teopun, 6oJIee YCMenHo
POU3BOIAIIEH MOJIEIH).

[Tocrpoenne Mogean - JEMOHCTPALUMK BO3MOXKHOCTEH MOXKET OBbITh
MeTadOPUIECKH 0XapaKTEPH30BAHO KaK 00KMBAHINE BO3MOYKHOTO MUPA. DTH
MOJEIN BaKHbI Kak (OH OmbiTa u SKcnepuMenTa. OHE 00CIyKHBAIOT
mocTpoeHue Mojeseit Jjid 00bEeKTOB peajbHOro MHUpA, CAyKa KakK Obl
KAPIHYaMH B 3Toit cTpoiike. MoXKHO ycMOTpeThb W JIpyrue (QyHKIHH.
HexkoTopnie (pusnkm HECOMHEHHO MOUTYT TJIABHBIM YTaIbIBaHUE SIBJICHUS 10
€ro AMIUPUYIECKOT0 oOHApYKeHusI. VIMEeHHO yraapiBaHHe Ha IIPOCTOH CXeMe,
a He MpeJcKa3aHune, MOCKOJIbKY TOKa peaabHOro 00bheKTa HET, €CTh TOJBKO
HEIIPOTHBOPEYNBasi BO3MOXKHOCTb. Ee Hajo elle peaju30BaTb H IPOCTAs
cxeMa OyleT pyKOBOJUTH 9TOi peanu3anueit. Cama obpacrtasd JeTaassMH IO
JIopore.

Knaccudukanmro MBI MO BITAIUCH OHSITD, paccMaTpuBas
KOHIIENITYaJIbHO OTKDBITHII MHp paspuBaromeiics dusnkn. Bo3moxken s
nHON moxaxoj K MojeaupoBanuio? Koneuno. Toduka 3penus MaTeMaTUKOB -
IPUKJIAIHIKOB, HAITPUMED, He OYVIET COBIAJIATH ¢ BO33PeHUAME (DU3UKOB, HO
He 00s3aTe/IbHO OYIeT UM MPOTHBOPEYNTh. B ABYX He TaK JaBHO BBIIIEIITHX
KHHMaX W3BECTHBIX CIHENHAJUCTOB CJEeJaHa IONbITKA CHCTEMATHYECKH
HCCIEI0BATh CaM IIPOIECC IPUMEHEHHS MaTeMAaTHKH K eCTeCTBO3HAHUIO W
rexunke |14, 15].
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4.7 HNMMumrannoHHBIE MOJIEJIN.

A Bor eme omHa 007aCTH MOJE/JMPOBAHUS, TOPOZXKJIEHHAS HACYITHON
HeoOxoauMocThi0.  JledTeTbHOCTL — 4ejioBedecTBA  cTajda  (DAKTOPOM
IJIAHeTApHOTO MacIiTaba. Yike cefidyac gefictBuda. [IpeanpwammaemMbre
YeJTOBEKOM, OKA3bIBAIOT CHJIBHOE BO3JIeiicTBUE HA Omocdepy W KIUMAT.
Bo3uukja moTpebHOCTH MPEICKA3BIBATD IMOCJIEACTBUS TaM, [JE IIPIMOe
SKCIIepUMeHTHpOBaHne HeBo3MOxkHO |74]. TTocrpoensr momenn OGuocdepsi
W KJIUMaTa, SKOHOMWKHM W jgaxke mupa B 1eaom [106]. CymecrByior n
MeHee TJIOOAIbHBIE MOJIETN, HAIPUMep, OTJIeJbHBIX MOpeifl W TOpOJIOB -
permoHa bHble MOJe . Bes sra BaKHas 00JacTh 3HAHUA U JeATeTbHOCTH
HA3bIBACTCH  UMUMAUUOHHYM Mmodesuposanuem. Ouna oObepuHsercs He
dbyHmaMeHTATPHBIMI KOHIEIIUAME, “ONMPOKUBIBAEMbIMI’ B O0BEKT (Kak
dbusnka), a TeXHWKOH W Jake TEXHOJOTHeH MOCTPOeHHsT Moiejei. B
OMOJIOTMH W TEOPUU 3IBOJIONHH, HECOMHEHHO, €CTh IPOCTPAHCTBO JIJisd
MpUMEHEHUs WMUTAIMOHHOTO MOJIEeJTUPOBAaHNS, HAPUMeDP, Pa3bITPhIBAHUE
IBOJTIIOIUOHHBIX CIIEHAPHUEB.

4.8 JIBe byHKIUM Mozesieii: COOTBETCTBUE OObEKTaM M
CMBICJI000pa30BaHUE.

Bagem BoOOIE HYKHBI Mojean?! 13 Bcero mMHOXKecTBa (DYHKIHI, KOTOpHIE
OHH MOTYT BBINOJHSATD, BBIIEJUM cefidac ne. Momenn ciy:kar B mporecce
UCCJIeTOBAHUS 3aMECTUTENIMU OT/EJbHBIX OOBEeKTOB U3 Hallleil MPAKTUKU
U SBJSIOTCS KAk Obl aKKyMmyssgTopamu 3HaHuit 00 3tux obbekrax. C
HOMOIIBI0  Moziesieii  (0COGEHHO - JAMHAMHYECKHX) MOXKHO HMHTHDOBATH
GYHKITMOHUPOBAHUE W ITPOTHO3UPOBATH OY/IyIue CBOMICTBA OOHEKTOB MJIH
UX CBOMICTBA B HOBBIX, paHee SMIMPUYECKH He OMNUCAHHBIX CUTYAIlHAX.
MopaennpoBanue CIyzKUT YaCTHIHON 3aMeHO cOOPY IMITUPUIECKOTO 3HAHUS,
COKpalast 9ucja0 HeOOXOAUMBIX OIBITOB U HaOJogeHni. OHO Ke sIBJISeTCs
OCHOBO# 3KcIepuMeHnTa. Bce 3170 MOXKHO pacCMAaTpPUBATL KaK IMPOSBJICHHE
OJIHOM (PYHKITUU: COOTBETCTBOBATH OT/IEIbHOMY OOBEKTY.

C Apyroit CTOPOHBI, MOJENH BBIIOJTHIIOT OCOOYIO CMBICJTOOOPA3YIONIYIO
pOJIb B CHUCTeMe HAyYHOTO 3HAHUs. DTO Ta Ke (QYHKIUS COOTBETCTBUSI
00beKTy, TOJBKO MO-Apyromy pasBepuHyTas. CMmblca —obpasyercd B
poreccax IOHUMaHHSA, KOTOPble BCErJa B KOHEYHOM HUTOre CBS3aHbI C
BHEA3LIKOBOH NEATEJBHOCTBIO. DTOT AacCHeKT “NOHMMAHWg [NTOHUMAHUA
ABJIeTCd JIOMOJHUTEJbHBIM K PAcCMOTDEHHOMY B HepBoil riaBe. Tam
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MBI TOMYEPKUBAIM, UYTO B CBOEM HTOTe TOHUMAHUE IPEIN0JIaraeT
yMeHue OOOCHOBBIBATH, OODBSCHSITH W HUCHOJB30BATH IMOHATOE. 3/1eCh ZKe
MOJYEPKUBAETC, YTO B IPOIECCe MOHUMaHWS HeoOXOoauMo obparieHne K
JIeHICTBUTEIBHOCTH U BHEA3BIKOBON JTeATEIbHOCTH.

KpaiinuMm BbIpazKeHueM 3TOH TOYKH 3pEHHs ABJIAETCS JIOKTPUHA
ONEPAUUOHAAUIMEG: — KAXKIOMY  TOHSTUIO  JIOJKHBI  COOTBETCTBOBATD
HPOIEypPhl U3MepeHHs! (/I KOJTMYECTBEHHO BbIPA’KaeMbIX CBOWCTB) WA
oOHApYKEeHHS, KayKJIOMY BBICKA3bIBAHUIO JTOJI?KHO ITOCTABUTH B COOTBETCTBIE
MPOIEYPY SMIUPUIECKON MPOBEPKH - WHAYe OHO OECCMBICTEHHO. IJTa
JIOKTPUHA B YHUCTOM BHJI€ HEKH3IHECIIOCOOHA - Be/lb TAaKHE BarKHBIE IS
HAYKW TTOJIOKEHUS, KAK eBKJIHI0BOCTh WJIM HEEBKJIHIOBOCTH T€OMETPHUN MUPA
WJIM TIPUHIAIL OTHOCHTEIBHOCTH, & TaKzKe HepBblil 3akoH Hprorona (mpurImn
WHEPINH) ¥ MHOPOe JPYroe He JOMYCKAIT SKCIePHMEHTAThHON MPOBEPKH.
Ha nHemocpe 1cTBEHHBI Cy/T 9KCITEPUMEHTA BEIHOCATCS MOJIE/IN, & 3a/0ZKEHHBIE
B HHX OCHOBHBIE MPUHIHUIBI MO/JIEKAT OOBIYHO HE JOKA3ATEIbCTBY
WIH ONPOBEPXKEHHUIO, a “JdacTHBIM ompejenaeHusM’ (eCqu MOJTb30BATHCS
IOPUJMIECKUM SI3bIKOM) 00 YCHENTHOCTH Ui Oe3YCHEITHOCTH MO/ICJTUPOBAH IS
Ha UX OCHOBe. D10 xopomio nornman A. ITyankape [83].

JlokTpuHa omepanuoHa/n3Ma TeM He MeHee TOJIe3Ha KaK MpeaebHOe U
KapUKATYPHO sICHOE BhIPayKeHHe BayKHON 0COOEHHOCTU 0OPA30BAHUS CMBIC/IA -
obparienus K JIeHCTBUTEIBHOCTH. HCTPYMEHTOM TAKOTO OOPATIEHUST CJIY7KaT
Mozienn (nX (hYHKIUSA - COOTBETCTBOBATH OTIETBHBIM OObekTaMm). [losTomy
OCMBIC/IEHHE TEeOPeTUYECKUX IOJIOKEHHIT BeIeT K MOJETMPOBAHUIO HA UX
ocHOBe. BHe 3TOii JeSITeTbHOCTH CMBIC/ PEJCTABISIETCS 00€ THEHHBIM.

4.9 DddekT 3aii1ia.

[TpouatocTpupyeM TO, KakK HeoOXOuMO obpaliaThbCs B XOJi€ IOHUMAaHMS
K Je#CTBUTEJTLHOCTH Ha JajeKOo He (PU3UKO-MAaTEeMaTHIeCKOM IpuMepe. Y
KAKOI'0 KUBOTHOT'O CJIEJIbI TIEPETHUX JIall HAXOAATCS [MO3A/H CJICJ0B 33, THIX
B m060it aynuTopun 60JbIlle TOJOBAHBI TPUCYTCTBYIONIUX CPA3y OTBETAT: Y
3aitia. A tak ju 3107 PaccMOTpUM MEMOUYKy 3asg9bUX CIEI0B: - ... - 3aHHE
JIAIBL - MEPEeJHUe JIAlbl - 3aJHue - IepejHue - 3aaaue - mnepegnue - ... U
mepes CjlefaMu 3aHUX JIAl - CJAeJbl MEePEIHUX, a IOCJIe CAeI0B 33 HUX
Jlan cJjiejipl epeinux. HemMHoro mogyman, MOYKHO COOOPa3UTh, 4TO Y JIIOOOTO
YeTBEPOHOTOTO CJIeJIbl MepeTHNX Jall HAXOMATCd MO33U CJIeT0B 33 THUX B
TAKOM CMBICTIE: B TIETIOYKe CJIe/IOB HallJeTcs HeMaJo CJIe/oB MepeHnX JIall,
O/MzKalIInil K KOTOPBIM CJIeJL Cliepe/in OcTaB/ieH 3a/Heit janoi. ekiodenne
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- Te IeNOYKH, TIe 3aJHue JIaObl CTABUINCHL B CIEIbl IMepeIHnx. A deMm ke
BBI3BAH OTBET ‘34411 7 TeM, UTO Y 3aiilla B IPBIZKKE JIAIBI T€PEKPEIUBAIOTCS 1
3a/IHUE OKA3BIBAIOTCS BIepean nepeaanx. Kak Hu ¢cTpaHHO, BOTIPOC O CJIegax
C IPeJIIoIaraeMbIM OTBETOM “3adIl’ KOUyeT IO JIETCKUM BHKTOPHUHAM.

Db dekT g0KkHOrO MOHUMaHUS: (hpasa BLI3bIBAET OOpAIEHHE COBCEM He
K TO# IeHCTBUTEIBHOCTH, K KOTOPO#l oHa (pOpMaJIbHO OTHOCUTCA - 0Opas
MPBITAIOIIETO 3af1a 3aCA0HIET MEeMOYKHU CJIe10B. Takoe JIBONHOe HAIO/THEHNE
- He peJIKoCcTb. MBI ertie ne pa3 croakueMcd ¢ “addekTom 3aiina’ B TeOpeTuKo-
9BOJIIOIIMOHHBIX PACCYXKIECHUAX. DByJIyT, B 9acTHOCTH, pa3oOpaHbl (hpasbi:
“EctecTBennbiit otO0p jelicTByeT Ha (DEHOTUILI , - B CJACAVIONIEH IiaBe, a
“EcrecTBeHHbIil 0TOOD - €IMHCTBEHHBIM HaOpaBIeHHBIH (HDAKTOP IBOTIONUN
- B riase “M3menuunBocTn’.

[Tocnemuuii Bonpoc o knaccucpuraruu P. Tlaiiepsca: wenb3sa jum ee
yiyanmth? Koneano, moxuo. OHa MpOBeJeHA 110 CJIOXKHOMY (COCTaBHOMY)
OCHOBAHHIO - I10 OTHOIIEHUIO MOJEN K peabHOCTH. [lo9TOMY /151 TOHUMaHUST
norpeboBasiach AnuTeabHas AemndpoBKa. Temeps Mbl MOIIH OBl OTOPOCUTH
HCXO/IHY IO KJIACCU(PUKAIMIO U HA OCHOBE BRIPAOOTAHHOI'O IIOHUMAHUSI CTPOUTH
HOBYI0, Oosee akkyparHyio. Ho cront u? Tlpennaraem ocTaHOBATHCS 3/1€Ch.

4.10 Heyxkeaun pusuky Jjerde, yeMm omoJsory”?

Nmeer num upuBemeHHBI pa3bop oTHomenme K Owmomoruu?! Hepeako
HPUXOAUTCSA CJABIIMIATHL W 9UTaTh, YTO (DU3NKA HAXOJAUTCA B JIyUIIEM
noJIoKeHuu, dvem Owuojsiorus. Ilpm 3TOM yKasbIBaeTCs, 4YTO OOBEKTHI
dusukn mpore, MeHee WHAWBUIYAJIbHBI W 9TO [O3BOJAET U3YYaTh
SIBJIEHUsI, BOCITPOU3BOJMMBIE C BBICOKOH TOYHOCTBIO. TeM u OOBACHAIOT,
YTO B KOJUYECTBEHHOM, MAaTeMaTHYeCKOM ONUCAHUU CBOUX OOBEKTOB U
[PEJICKA3AHUN UX CBOUCTB (PU3MKA JOCTUL/IA TOPA3/I0 DOJIbIIEro ycuexa, deM
ouoJtorus.

Haunem o6cyx)aarh 3Ty TOUKY 3peHud ¢ KoOHIA. Hecnermuanucts
YacTO MTPEYBEJIUYUBAIOT O0JacTh TPUMEHUMOCTH B (puU3WKe TOUHBIX
KOJIMYECTBEHHBIX MPEeICKA3AHNN, UCXOAATINX U3 OCHOBHBIX MPUHIUIOB. TyT
BayKHO yTOYHUTH, O KaKOil 001acTu uger pedb. Ecjim 0 Mexanuke JBUZKEHUsI
nejiehopMuUpyeMbIX Wan €1abo JaeOopMUPYEMbIX TBEpPABIX TeJI, TO Ja -
TYT MHOTO€ MOYKHO COCYHTATh, BO3HUKAIOIINE TPYIHOCTH WMEHT OOBITHO
MaTeMaTHIecKUil XapakTep - MOJeIN caMé 1o cebe JOCTATOYHO TOYHBI
u obo3pumbl. Eciam maer peubr o0 arome Boaopoga - TO CHoBa ga. Ho
MojiesinpoBanre (QhU3MIECKUX CBOMCTB TBEPIABIX TEJ U YKUJIKOCTEH, U JazKe
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JIOCTATOYHO CJIOYKHBIX ATOMOB U MOJIEKYJI HEBO3MOXKHO C TaKOH TOUHOCTBIO.
B macmrabax Bceiit puzuku 06/1aCTh TOYHBIX TEOPETUYECKUX IPEJICKA3aHUI
HE OYeHb BEJINKA, XOTs, KOHEYHO, W 3HAYUTE/IbHee, 4eM B OHOJIOTHH.

KonudecTBeHHBIH S3bIK U MOJIEINA HMCIOJNB3YIOTCA 3HAYUTEHHO IIHpE.
[Touru Best buszmka (1a 9To TaM “modTu” - BCsl) MOJB3YETCs] ITUM S3BIKOM.
Hepaxkuo, 9T0 MBI HE MOXKEM BBIYHCIUTH VAECTBHYIO 3JEKTPOIPOBOITHOCTH
Mean ©u3 “OCHOBHBIX npuHIuIoB”. lopa3o BaxkKHee, 9TO Mbl MOXKEM ee
U3MEPUTHh W HUCIO/Ib30BATH MOJYyYEHHOE YHUCJIO JAjiee, B MPOCTHIX MOJIEISIX
TUTIOB 3-5.

Xopolasi BOCIIPOU3BOJIUMOCTD SIBJICHUH, MOBTOPHMOCTD SKCIIEPUMEHTA,
- HeOOXOJUMOe YCJOBHUE JIJIsI TPUMEHEHHs KOJMYeCTBEHHOro MeTona. Ecoam
JKe JIeTaJin He BOCIIPOU3BOIMMBI, CHCTEMa CBEPXUyBCTBUTE/IbHA K BHEITHHM
BO3MEHiCTBIAM (HHOTIa MOXKeT Jayke MOKa3aThCs, Y4TO ee MOBeJIeHNe 3aBUCHT
OT HACTPOEHUST IKCIHEPUMEHTATOPA, XOTs, KOHEYHO, Ha000POT), TO MOMKET
U3yYaThCd sIBJICHHE “BOCIHPOU3BOIUMOI HEBOCIPOM3BOAUMOCTH . Bosbmioe
noctuykenre (PU3MKOB - BBIJIEJIEHNE BOCIPOU3BOIUMBIX 3(h@dEKTOB U3 Xaoca
MEJIKUX JjieTajieil, KOTOpble MOTYT CKJJIBIBATHCSA B HEMOBTOPUMYIO KapTUHY.
Ho 310 - pmocruxkenwe, K HeMy HAJI0 CTPEMHTLCA. B Omojgorum Tozxe
€CTb 3aMedaTesIbHbIE MPUMEPHI BOCITPOU3BOJINMOCTH, CKaYKeM, MEHIEIEBCKOe
pacrerienne rubpu1oB ropoxa 3:1 (moapobree 06 3ToM cM. B TiiaBe “Mojesib
Mengens - Voranucena”).

O0bekThl (DU3UKH HE BCETIA WHAUBUAYATbHBI. DJIEKTPOHBI, HAIpUMeEp,
jaxke bosiee deM oauHAKOBBI. OHEH TOXK1eCTBEHHBI. [IpO 3/1€KTPOHBI HEIb3sI
CKa3aTh: ITO MEPBBINA, a 3TO - BTOpoil. Ho BOT KpuCTa/sibl BO MHOIHX
OTHOIICHUSX WHIAUBHUYATbHBI. DTO XOPOIIO U3BECTHO I0BEIUPAM U (PU3UKAM.

Ecim xomorh aByMsi KaMHIMH OpexH, TO Ipu OJu3Koit ¢opme,
JIOCTATOYHOM TBEPAOCTH W NPHUOJU3UTEILHO pABHOH Macce 3TH KaMHHU
IpEeJCTAHYT Tepes HaMu Kak ojamHakosbie. Ho ecim m3ydarb TOHKHE
cBOficTBa, TO MOOUTHCS TMOBTOPUMOCTH CJIOXKHO, a CPa3y BO BCEX BAYKHBIX
JIeTa/IgX 9acTo HEeBO3MOXKHO. TyT ocobeHHOe 3HAYeHHe IPUOOPETaeT BOIPOC:
a YTO MOXKET MEHSThCA He CJUIIKOM CHJIBHO?

U, nHakonelr, o CJI0XKHOCTH 00beKTOB OHOTOTHH. CI0KHOCTD, IOHIMaeMast
KaK TPYJAHOCTh WM3y4Y€HHUsi, BeCbMa OTHOCUTE/IbHA. OOBIYHO CJIOXKEH TOT
BOIIPOC, JIJIA PeIeHnsl KOTOPOTro HeT MOAXOAAIuX cpeactB. CJ0KHOCTH B
9TOM CMBICJIE — OTCYTCTBHE DPA3BUTON TEXHUKHU HCCaeAoBaHus. Permennast
npobJieMa 4acTo KarxKeTcd MPOCTOM.
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4.11 IIpoekT AByX CJEeAYyOHIAX MIATOB.

[HeHTpaabHbBIi TE3UC KHUTH, BBIABUHYTHIA U Cpa3y MOJABEPIrHYTHIH COMHEHUIO
B IEpBOi IJIaBe, HCIOJb3YeTCsd B JIBYX CJAEAYIONKUX IJiaBax IOYTH 0e3
u3MeneHus. OH IMOCTYKUT HAM CPEJICTBOM JIjIst IOCTPOCHHSI MUPa, B KOTOPOM
“Bce mo HapBuny”, m JJIsT U3TOTOBJIEHUS MOJeIel - KHPIUIUKOB - “0TOOP
110 NPHU3HAKY' , U3 KOTOPHIX JOCTpaMBaHueM, jeraju3anueii u cOOPKOii
KOHCTPYUPYIOTCA OCHOBHBIE MOJIEJN 3BOJIOIMOHHBIX ITPOIECCOB.

Mup, B koropom “Bce mo lapsuny”, - mup JlapBuHa TPUHIHMITHAILHO
OTKpHIT. B mem w™muHOro mpobsem u HesHanus. Monean “orbop 1o
IPHU3HAKY', HAIPOTHUB, 3aJaI0TCI IPEIeIbHO KECTKO W  OIpPeaeJeHHO.
B  Hamem u3/10K€HUM KOHCTPYUPOBAHUE OTKPBLITOM, He3aBepileHHON
NMefCTBUTEILHOCTH NAaPBHHE3MAS IpearecTsyer 0ojee (hOPMaTI30BAHHBIM
qacTgM 3aTeM, 9YTOObI MMeTh BO3MOYKHOCTH pa30WpaTh IMPOCTHIE MOIEIN Ha
done 6osee Goraroit geiicrBuresbHocTd. C Apyro#l CTOpOHBI, H MOJEJIH B
CBOIO OYepe/Ib MEHSIOT HAIlHd IPeJCTaBICHUA O IEJOCTHOM MHPe, JaBas
HHCTPYMEHT JIJIsT ero pa3bopKu.

BuoBr momuepkHeM TII€EHTPAJbHBIN Te3mc: KoddpummeHT
PAa3MHOXKEHUS B JAHHBIX YCJIOBUAX - €IUHAS Mepa ONTUMAJILHOCTH.

8Cneayer 06paTHTL BHEMAHME Ha TO, UTO HOHUMAHIE TEPMUHA “ITapBHHI3M’ MOXKET
OBbITH pA3/IMYHBIM W HAIl B3TJs] HA ydenune JlapBuHa MOXKET HE COBIAJATH C
peICTABIEHUSIMHA JIPYTUX ABTOPOB.

24



5 MOJIEJb JAPBUHA

5.1 /lapBuHuU3M - KapTUHA MUpPa B OmoJiOoruu.

MokHO Jin TOCTPOUTH MOjIENIb, ONMUCHLIBAIONIYI0 “BCe, Kak ecTh’! Takas
MOJIeJIb, BO-IIEPBBIX, HEBO3MOXKHA, a, BO-BTOPBIX, He HYyxKHA. Ee Henb3sd Hu
3almcarh, HH HccjaegoBarb. Ho Bce »Ke MBI 9acTO paccy:KiaeM Tak, Kak
OYITO 3TO BO3MOXKHO, IPEJACTaB/IssI, HAIpUMEpP, MeXaHu4ueckyio BceeleHHy0
KaK COBOKYITHOCTH B3aUMOJEHCTBYIONUX dacTuil. Majo Koro cmymaer, 4ro
[IOJTHOE ONUCAaHue cocToguns Beeennoil, Kak KOOpJAMHAT U CKOpoCcTeit 4acuii,
HaIpuMep, MIPOCTO Herje OyjaeT 3amucaTh - I'Pybo roBOPs, OHO JIOJIXKHO
COJIEP>KaTh CTOJIBKO ke HHpopMaluu, Kak Besd Beesrennas.

TyT npuxoauT HA YM JABHUH MapaJIOKC: HEBO3MOXKHO COCTABHTDL IOJIHOE
olycaHue JMCTa OyMaru Ha HEM CaMOM, TaK KakK lepBas ke OyKBa,
HavYepTaHHAasd Ha JUCTE, U3MEHUT €r0 U B CBOIO OUYepeb MoTpedyeT OMUCaAHMI.
A eme BcnoMuHaerca crumok: “Y nona ObLia cobaka...”

[IpeacraBiaenuss o “BO3MOXKHOM IIOJIOXKEHHH JeJI’, TeM He MeHee,
CHCTEMATUYIECKH HMCIOJB3YIOTcd. HoBble 3HaHuMsS MBI OTHpaBJIseM B
9TH BO3MOXKHBIE MHDBI M TaM COLJacyeM cO crapsiMu (B 1mpejesax
BO3BMOYKHOCTE ).

CymecTByOT pa3TuIHbIe MHEHUSI O TOM, UTO SIBJISETCS TJIABHBIM BKJI1QI0M
Y. Japsuna B 6uosoruio. Croga BXOJIUT OObSCHEHHE IMEIeCO00PA3HOCTH,
JneTalbHas pa3paboTKa uiaeit 06 IBOIIONUE H €CTECTBEHHOM 0TOOPe U MHOI0Oe
apyroe. Ham kazkercs, uro ¢ padboramu Y. JlapBuHa B OHOJOTHIO TPHUILIA
HOBag “KapTuUHa MUpa’ - U 3TO caMoe IjiaBHoe. bosbiag 9acTh (pparMeHToB
9TOi KapTUHBI ObLTa W3BECTHA W PaHBINE, HO KaK IEIbHAs, €JIWHAS TOTKA
3peHusd Ha Bcio Ouosioruio ona ciaoxkunack y Y. lapsuna.

Waes sposonuu B 6wosioruio O6buL1a BBegeHa He Y. Japsunom. /o 3Toro
TMTOCTPOWT IBOTONMOHHYI0 Teopuio K. Jlamapk. l'eHeTwkm He 3HaAIW HA
Jlamapk, wu Jlapsun. V3menenue mopoj 3a cuer orbopa OBLIO OTKPHITO
3a Teicauesierus o 1. Jlapsuna. IlenTpanbhasi ujgesa: B IIPUPOE
AeJ0 OOCTOUT TakK 2Ke. IJTO YMO3aKJIIOUEeHHE II0 AHAJOTHH CBA3BIBACT
SBOJIIOIIMOHHYIO UJICI0, UICI0 HACJIEJICTBEHHOCTH M ONBIT cejeknuu. OTcioaa
BO3HUKAIOT JIHUHAMHYECKUE MOJEJIH IBOJTIONUKA KaK OTOOpa HACaeIyeMbIX
Bapuanuii u obpa3yercd ejuHas eCTeCTBEHHO-HAy4Hasd KapruHa. /[l
3aK/II0YEHAS O TOM, 4YTO “‘Takoe MOrJo Obl ObiTh’, OHa He Tpedyer
JIONOJTHATEHLHON MUMOIOTHI, HUKAKOrO JIAMAPKUCTCKOTO “CTPEeMJICHUS K
coBepieHcTBY . Bce sicHo M mpocTo - jaxke caumkoMm npocto. M mpobiaema
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MEePEHOCUTCS Ha JIeTaju: B NPUHIIUAME-TO TaK MOTJIO OBITh, HO KaK OHO
ob10?7 Jloctarounbl Jjin Temnbl u3MmeHuunBocTu! Morsia i OHA BMECTE €
€CTECTBEHHBIM OTOOPOM (T.€. pa3nuausiMu B KO3(MMDUIHEeHTaX PA3MHOKEHN )
obeceunTh UMeBIITiica TeMI 3Boaionun’ 11 Tak magee.

Hayunoe oOmecTBeHHOE MHEHHE - OJHO H3 CAMBIX TPUJIUPYUBBIX 01
KOHCepBaTUBHBIX. OHO HE pa3 OTBEPraJio Pa3yMHbIE HJIeH, eCTN KaKad-HuOyIb
jerasb Oblia Hejgopaborana. Counnenus Jlamapka cunraauch no Jlapsuna
Hecepbhe3HOi mosyHaydHoit antacrukoii. TrarespbHass mnpopaborka Y.
JlapBwHOM CBOWX UI€il, TOBEIEHNE UX JIO TIOCTPOEHUST KAPTUHBI MUPA JKUBOTO
IUTIOC €0 pemyTalys BIYMYUBOTO HATYPAJIHCTa CHJIBHO CHOCOOCTBOBAIH
TOMY, YTO TeOpHsl ObLIA... HET, He Mpu3HaHa (OHA ObLTa MPU3HAHA He CPa3y U
HE BCEMH), a MPHUHSATA BCEPbE3, KaK TO, O 4eM CJIeJyeT J[yMaTb H POBOPUTh.
BricTpo nmogBunch ropsgdne CTOPDOHHUKY U HE MEHEe TOPsIne MPOTUBHUKH -
TEOpud 3aKNJa CBOEH KU3HBIO.

B sT0i rutaBe MBI mOmBITaeMcsl OMUCATH TO, 9TO HAM KayKeTCsd MOJETbIO
JlapBuHa - TO#l MOIEIbIO, KOTOpas OMUCHLIBAET “Bce KaK €CTh’, HUKOIJIA He
Oy/ieT mOCTPOEHA B JIETAJISAX, HO 3PUMO HJIU, Yallle, HESIBHO HPUCYTCTBYET B
paccyKIeHusIX 00 IBOJIOIUMT.

Haubosbimryto cinoxuocts B popmanuzanuu uiaeit 4. /lapsuna cozpaer
OTCYTCTBHE Yy HEro OIIpeJieJIeHHOM TOYKHW 3peHusd Ha HacjaegoBanume. OHU
nojaraioT, 9ro Y. Jdapsun 31ech 6611 61n30K K Jlamapky. a, naciaenopanue
MPU3HAKOB, TPUOOPETEHHBIX B CUJIY VCJIOBHIl YKU3HW, HE OTPUIATIOCH B
paborax Y. /lapBuna, a BOT 3HaYCHUE PE3YJIbTATOB YIPAKHEHHS BbI3bIBAJIO
y HEro COMHEHHWE, XOTsl TOYKe KaTeropmdecKW He OTBepraaoch. JIpyrume
npubINKAIOT er K COBpeMeHHOI Touke 3penust. Boicka3piBanus Y. /lapsuna,
pasbpocaHHble [0 ero 3HaMeHuToi KHure [38], yOe:k1a0T B TOM, 9TO OH He
3HAJ MEXaHU3MOB HACJeJOBaHUS W XOPOIIO 3HAJ, YTO OH ITOrO He 3HAeT.
Y. Jlapuu upuaymas cBou (HeyJadHble) CXeMbl HACIEJIOBAHUS, HO ITO He
O3HA4YaeT, 9TO OH OTHOCHUJICS K HUM, Kak K peanbroctu. Ckopee, 310 ObLIH
IpOOHBIE XOIBI B HE3HAEMOE.

HeBo3moxkHO TpencTaBuTh cebe KapTHHY MWpa B OHOJIOTWMHU, He
VIUTHIBAIONIYIO sIBJIeHHE HacaeJoBaHusd. [aKe TpU MOBEPXHOCTHOM B3TJIsIIE
CTAHOBUTCSl SICHBIM, 9YTO KazKJIO€ KHBOE CYIIECTBO UYTO-TO MOJYyJaeT OT
MPEJKOB, a KAKHe-TO JIPYyT'He CBONHCTBA 3aBUCAT OOJIBbIE OT YCJOBUI YKU3HU.
Yro moayueno or npeako? Ha sT1or BOmpoc maske ceifdac MOXKHO JaBaTh
pazsauaHble OTBeTHI. C OJIHOI CTOPOHBI €CTh I'eHbBI - T€ FeHbI, KOTOPhIE M3Y4YaeT
reHeTHKa. A Ha CKOJIHKO MTOKOJIEHHI TIPOCTUPAELTCH B €CTECTBEHHBIX YCJIOBUSIX
TAKON HEreHeTUIeCKuil (¢ TOUKM 3peHusi MOJIEKYJISIpHOT Onosorun) sddexr,
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KaK CBSI3aHHOE C COCTABOM PAIMOHA BIUSHHE XUMHU3Ma POTUTETHCKOTO
Opranm3Ma Ha TOTOMCTBO? Y HACEKOMBIX OHO MOXKET OBITH CHJIbHBIM
U TPOJOIKATHCA HECKOJBKO MOKoJeHuit. JlerasbHee MBI paccMOTPUM
BOIIPOC O HACJIEJIOBAHUKM B COOTBETCTBYIONIEH IlaBe, a IOKA IIOCTApaEMCS
chopMyIupoBaTh KakK MOXKHO Oojiee rmOKyio TO4YKy 3peHus. He Oyuem
00SThCS BO3MO:KHOCTH OXBATUTh M HEIIPABUIbHBIE YACTHLIE caydan. [J1aBHoe
JIUTST HAC 3J1€Ch - HE YIIYCTUTH IPABUIbHBIE, IOCTPOUTH PA3yMHYIO PAMKY.

B mepBoM mnpubmkeHUH MOXKHO CKa3aTh: HACJIEAyeTcs IIpOorpaMma
moCTpoeHusi (DEHOTHIIA W HOPMA €ro Peakini Ha W3MEeHEHWsT OKPYIKalomeit
cpeapl. b. M. MenHUKOB BBIABUIaeT B KadecTBe “HepBOl aKCHOMBI
ouoJtorun” cieayioliee yreepx aerue: “Bee xKuBble OpraHu3Mbl JTOIKHBI OBITD
eMHCTBOM (DEHOTHIIA M HPOTPAMMBI JIJIsl €r0 OCYIeCTBICHHsT (MeHOTHUIIA),
IEPEAAIONIErocs 0 HACIEACTBY U3 moKojaeHus B nokosenue” ([72], c¢. 30).

Ouenb ymOOHO WCMOAB30BATH Takue (HOPMYJIUPOBKH B KadecTBe
OTIPABHBIX TOYEK, € TeM, 4TOObI B XOJE€ PACCYXKJEHHS UX KPHUTHKOBATD
U TepecTpauBarhb. BeposdTHO, B 9TOM M MOXKET COCTOSATH  POJb
“akcrnoMono00HbIX” 1ocTpoeHuit B Ouosioruu. B mMaremaruke, HanpoTus,
AKCHOMbI B PaMKax OJHOTO UCC/eJoBanus cToaT Heszbibaemo’ ). 1 Toabko
B HCTOPHYECKOM JBHYKEeHHH (OPMAJbHBIE OCHOBAHWS MATEMATUKH -
omnmpejiesieHuss W AKCUOMBI - KPHUTHUKYIOTCS U IEPEeCTPAHBAIOTCS, KaK
voenurenpno mokasan M. Jlakaroc [59]. DYHKIMH aKCHOM COBPEMEHHO
MaTeMaTHKN 1 “aKcuoM’ OHOJOTUU Pa3IuIHBI.

CdopmynupoBanras “akcnomMa” MOxKeT ObITH yTodHeHa. MBI mosaraem,
9TO TAKOe yTOYHEHHe YMeCTHO. [eHOTHIBI (IMpOrpamMMbl), CTPOTO TOBODS,
He IepeialoTcs U3 IMOKOJeHHsd B IOKoJeHue. llpu aByHosioM pa3sMHOXKEHUH
B CO3/IaHUM T€HOTHIIA OCOOM YYaCTBYIOT, IO KpaiiHeil Mepe, jBa I'eHOTHIIA
- orma u Marepu (a BO3MOYKEH ellle, HAPHMED, IEePEHOC TeHeTHIECKOTO
MaTepuasa Bupycamu). Jlake npu OTCYTCTBHH MyTanuii B COLJIAcHH C
KJIACCHYECKON TeHeTHKOH TEeHOTHI KaXKI0H 0Co0M CO3JaeTca 3aHOBO U3
UMeoNIXcsd eMeHToB. [Ipooszkasd aHaAJOTHIO C IPOrpaMMHUPOBAHUEM,
MOZKHO CKa3aTh, YTO U3 IMOKOJEHUS B IIOKOJIEHUE TePeJaioTCs He ITPOrPAMMBI,
a TOAIPOTPAMMBbI, U3 KOTOPBIX KazK bl pa3 3aHOBO COOUPAIOTCS ITPOrPAMMBI
- T€HOTHIIBI.

9Kpome paboT 10 3aBUCHMOCTH BBIBOJOB OT IPHHATON aKCHOMATHKH
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5.2 bwuocdepa u ee reHOTEHD.

Nrak, renoru - nporpamma, GpeHOTHII - Pe3yabTaT paboThl 3TOH MTPOrpaMMbI
B JaHHbIX ycaoBusax. Ho Jerko ckazarb “mporpamma’. 3HAYUTEHHO
CJIOZKHee BBISICHUTH, KaK OHa paboraeT. s WIIOCTpaIUu OIUH BOIPOC:
HeT JIM B Hell 3alporpaMMHUpOBAHHBIX ciaydaiinocteit? He Oymer sm B
HPAKTUIECKN OJMHAKOBLIX YCIOBUSX 3HAYUTEIBHOIO paszbpoca (peHOTUIIOB
npu ogmHakKoBOM Tenoture? JIjs OMHUX BUIOB, HAIPUMED, I/ I€JI0BEKA, -
Bpojie ObI HeT. Pazbpoc B penoTunax OMHOANIEBBIX OJIM3HEIIOB 3HAYUTEIHHO
MeHbIIIe BHYTPHPACOBOIO, BHYTPHUIOIMYISIUOHHOIO. A, Hampumep, /s
HACEKOMBIX 7

Muorue ycjoBust cpejibl MeHSIOTCd cjydaitno. He wuckjiroueno, 4ro
JIVUIIIEM  CIIOCOOOM  MPUCHOCOOUTHCH K CJIydailHoit cpeje MoxKeT ObITh
npegHaMepeHHO caydJaiinoe m3mMenenune penorumna. [ToaHol sicHOCTH B 3TOM
Bollpoce HeT. B cieyiomeil riaBe Mbl IPOBEJIEM HCCJIEI0BAHHE IIPOCTOMH
MOJIeJIU, TOKA3BIBAIOMIEH, YTO HAJUYHUE TAKOIOJATUHKA CJAYyYAMHBIX YHCET
MoKeT GBITh Bhiroauo!'® ). Jlng mac B 3TOH TMaBe TEHOTHN - TO, 9TO COOb
“nosrydaer ot poxkaenus . Jlagbheiiniee yrouHeHue 31eCh HEYMECTHO.

Co BpemMeHeM COCTaB KWBBIX CYIIECTB Ha MJAaHETe MeHseTcs. Koro-
TO CTAHOBUTCA OOJIbIIE, & KOTO-TO MEHBIIe, IMOABILAIOTCS COBCEM HOBBIE
PAa3HOBUIHOCTH M BUIBI, & HEKOTOPBIE UCUYE3AI0T HaBceraa. MoxKHo Jiu He To,
YTOOBI TOCTPOUTH, HO TOMBICIUTH KaK TOTEHIHATIBHO OCYIIECTBUMYIO
JIMHAMUYECKYI0  MOJeIb  3TOoro  mnpormecca’ Ecrb  npuHnmnmaabHbe
NPEATCTBUS: JUHAMUKA COCTaBa YKUBBIX CYIIECTB ILIOXO 000cobIsteTcs
OT JUHAMHUKH KJUMaTa ¥ JIaHJmadTra, MUHEPAJIBHOI'O COCTaBa IIOYBBI H
KOJIMYECTBA JOCTYIHOM Baaru u T.J. Bee 9TO 3aBsA3aHO B OJUH Y3€JI.

BosbmuHeTBO  BBIJIEJIEHHBIX W OIMUCAHHBIX  YUYEHBIMH  MPOIECCOB
XUMHYECKOI'0 U IHEPIreTUuIeCKOro Kpyroobopora TeCHO CBA3aHO C POIECCAMU
Ku3HU: (DYHKIIUMOHUPOBAHNEM W MUTPAIueil, pa3MHOKEHHEM U THOeJbIo
JKUBBIX CyIIecTB. TyT He MPOCTO BIAWSIHUE W JakKe He B3aWMHOE BJIUSTHUE,
a YacTUYHOEe B3aUMHOE BKJIOYEHHE STHX IIpolieccoB. KopHu aepeBbeB
JIOCTAIOT BOAY U3 TJIYOMHBI 3€MJIH, a JIEICTbSI €€ HCIApSIOT - 9TO U YacTh
GYHKIIMOHUPOBAHUS JIECA, U YACTh KPYTrOBOPOTA BOJIBI.

[Tpormecchr mepenoca u HpeoOpa3OBaHUs BEIECTBA W YHEPIUH, TECHO

10TIepsoe ymorpebaenne crosa “Beiroano”. Ocropozkuee! C ero HOMOIIBIO, pacCyKaas O
BBITOZIE JJI51 BUIA, TIOMYJIALNN, 0cOOu, reHa, Kycouka JJTHK M0kHO Tak 3amyTarh CUTYaIHo,
YTO MOTOM y3Ke HUYEro HeJib3si OyIeT MOHSITh.
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cBa3anuble ¢ ZKM3HbIO, 9aCTUYHO MPOTEKAIONINE Yepe3 YKUBbIe OPTaHU3MBbI
U HEOTAeJMMble OT HUX, 00pa3yoT 0cobyio 000/104uky 3emsu - Omocdepy.
Buocdepa - gamiienne MHOrOMIAHOBOE, TTOITOMY TOJE3HO BBIJIEJSATH B HEM
pasJmYHble CTPYKTYPHI. B mepByio odepenb - 9TO CTPYKTypa IIPOIECCOB.
[Ipomecc KW3HM © HEOT/AeJWMBle OT HEro IMepPeHoC W IpeBpalleHne
BEIEeCTBA W YHEPIUU, COMYTCTBYIONIHE UM TeOXUMUYIECKHe U reopu3nIecKue
npeobpa3oBaHusi - BOT OCHOBHBbIE Omocdepubie mporecchl. OUeBHIHO, UTO
OHH IIPpOTEKal0T HEOJMHAKOBO B DPA3JIMYHBIX MeCTaX U B pPa3HOE€ BpeEMd.
MO)KHO pa3geJinTh MX Ha MEHbIMHEe YaCTU Tak, r‘ITO6BI KaXJad N3 HUX
ObLIa OMHOPOJHA. YacTu OYAYT B3aUMOIEUCTBOBATh. JTY CTPYKTYPY MOXKHO
HA3BaTh NPOCMPAHCMEEHHO-EPEMEHHOT.

Buocdepa neopnopoiaa 1 110 3axBadeHHOMY €if MmarepuaJy. Bakuneiinine
O/Ipa3/ie/ieHnst TYyT - 00JaCTh YKU3HU, KOTOPAs AKTHBHO 3aXBATHIBAETCS
MPOTEKAIIUMHA TPONECCAMHU, U, C JAPYTOH CTOPOHBI, TOT MaTepuaJi, KOTOPbIA
chopmupoBan 6mochepHBIMH IPOIECCAMH, HO BBIIAJ U3 aKTUBHOI'O B HHUX
YVIaCTH: OCAJI0UHBIE TOPOJIBI, KAMEHHBIH yTOb, HEPTh,...

Cama 06/1aCcTb KU3HE LOApa3jesdercs Ha kupoe (6uora) u KocHoe (He
KuBoe). Mexky HUME UIeT HOCTOSTHHBIH 0OMEH BEIecTBOM.

Buocdepa kax 1menoe obocobiisieTcs HAMHOrO Jiydiie, yeMm duota. Ha nee
BozeiicTByoT Kocmoc (B ToMm ancie - uzayderue CosHIa) u rrybokue Hepa
Semutn, HeTOCTYITHBIE KUBOMY. CJlelyeT iU YYUTHIBATH OOpaTHOE BIWSHUE?!
Ha kocmoc - koneuno, ner. C weapamu ciaoxkuee. Toamum ocagoaabIX MOPOT
MOI'YT BJIMATHL Ha Te€ IIPOIECChbl, HEHOCPEJACTBEHHO B KOTOPBIX X(I/ISHB He
ydacTByeT. TyT BayKHO, HACKOJIbKO CHJIEH “pUKOIIET’ - BO3BpaTHOE JeficTBHe
pPe3yAbTATOB 3TOrO BAUAHUA Ha Omocdepy. Ecam puxomrer 3HavnTeseH,
TOT/Ia APYTOil BOMpOC: KaK OBICTPO OH cKasbiBaercs’! [IpmHMMaem rumoresy
0 pasz/ie/leHuu BPEMEH: BpeMs ONUCAHHOTO PHKOIIeTa HAMHOTO OOJbIe
XapaKTePHbIX BPEMEH MAaKpOIBOJIIOINHA - BPEMEH BHI000Pa30BaHUs. DTO
MO3BOJISIET TIPU aHa/nu3€e TIaroB 3SBOJIONUH 3aMEHSTHh B3aUMOJEHCTBIE
ryboKkux Hejp ¢ 6uocdepoii Ha OJHOCTOPOHHEE BO3JIEHCTBHE.

Cocrosuue duocdepsl nepectTpanBaeTcs co BpemeneM. [loa BozaeiicTBreM
2Kuznn  um3Mmensiercss  atmocdepa. Ceifyac  obImenpuHATO, YTO 10
Bo3HUKHOBeHUs 2Ku3un armocdepa 3emyim MPAKTHYECKH HE COjepKasia
KUCJI0pOoda - HMHa4dYe HEe MOIJIN 6BI HaKallJINBATbCA 3allaCbl OPraHu4veCKOro
BEIeCTBA, ChIPbs, HEOOXOIMMOTO JIJIs 3aPOKIeHNsT Beero KuBoro (uaes JIx.
B. C. Xoazeiina u @. 1. Onapuna). 2Ku3np MeHsIeT Te0JOrHIeCKHi 00JIHK
Bemiu (em. “Buocdepy” B. 1. Bepraiackoro - mosmy o Moryinectse 7ZKu3Hu
|20], ¢. 7-102). D10 - kpyuHomacirrabHble H3MEHEHHUSI, OHU I[POTEKAIOT
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MemnerHo. Ho kaxKayio cekyHay B Omocdepe MTPOUCXOTUT MHOXKECTBO
COOBITHI: KTO-TO POJMJICA, & KTO-TO yMep, KTO-TO KOTO-TO CHEJI; JIeJsTCs
MHPHUAJIBI KJIETOK, >KUBOTHBIE MHTPHPYIOT HA HOBBIE MECTa, BCIBIXHBAIOT
U TacHYT OOJIe3HH, pa3UdHble BEIIeCTBa IIOIJIONMAIOTCH, IPeodpasyloTcs,
BBIICJISIOTC U IepPeMelaloTcs *KUBBIME CYIIECTBAMU, HCIIAPSIeTCs BJjara H
BBIMAIAIOT JIOXKIU, - U3 ITUX-TO IMOAYAC MEJKUX M HEe3aMETHBIX COOBITHIH
CKJIQJIBIBAETCS B KOHEYHOM MTOTe BEJIUYECTBEHHAS UCTOPHUs OHOCGEpHI.

Buonornyeckast sBosonusg - dYacTb 310t mcropum. Ho He Beskoe
W3MEeHeHWe  COCTOsTHUusi  Omocdepbl, HE  BCAKOE  COOBITHE  MOYKET
paccMaTpUBATLCI KaK IBOJIONMOHHBINA CABUI. DBuojormdeckas 3>BOJIONMS
MOXKET pPacCMATPUBATHCI KaK H3MEHEHHe TIeHOTHIIMYECKOrO0 COCTaBa
ouocdepbl cO BCeMHU BBITEKAOIUMU W3 HETO HOC/IEICTBUSIMHU - U3MEHEHUEM
YUCIA  PA3JMYHBIX  PA3HOBHAHOCTEH, 00pa3oBaHmeM OIHUX BHIOB U
BBIMUDAHUEM JIPYTUX ¥ T.I.

[enorunudeckuit coctaB 6mocdepsbl - MHOXKECTBO I'€HOTHUIIOB YKUBYIIUX B
JIAHHBIH MOMEHT MHIUBHIOB. Ecim OBl MBI HOIBITAJIKCH TOAPOOHO ONHUCATH
OT/IeJILHO COCTOsiHre Orocepbl, a MOTOM CTOJIb 2Ke 1OJPOOHO - MHOMXKECTBO
BCEX MPEJICTABJICHHBIX B HEil T€HOTHIIOB, TO IIOC/EHEe OIMMcanue ObLIO Obl
HAMHOTO KOpPOYe, HO COIeP:KAJI0 Obl 3aMETHO MeHbIne mapaMeTpoB. Crenmm
3aMETHUTDb, YTO MMOCTPOEHUE TAKUX JIETAJbHBIX ONUCAHUN - MBICJEHHOE, OHO
TpebyeT Takoil HHMPOPMUPOBAHHOCTH, YTO B AEHCTBUTEIHLHOCTH TOI0 HUKTO
He JejaJ] U JeJaTh He OyIer.

Ecnn 3amaHo MHOXKECTBO BCEX TEHOTHIIOB HBIHE YKHUBYIUX CYIIECTB,
TO BOCCTAHOBHTL [0 HeMy cocTognue Ouocdepbl 0e3 crernuajibHbIX
IIPE/IITOIOXKEHU HEeBO3MOXKHO. MHOXKeCTBO T€HOTHIIOB - TeHb Ouocdepsl,
U KakK II0 ILJIOCKOfl TEeHM HeJIb3d IOJHOCTBHIO IOCTPOUTH TPeXMepHoe
IPOCTPAHCTBEHHOE TeJ0, TaK © 3aJaHHe MHOMXKECTBa TEeHOTHIIOB He
OTIpeJIe/IsieT BCEero COCTOsiHUsI O6uochepbl, XOTS KOe-4TO CYIECTBEHHOE II0
HEMY BOCCTAHOBUTH MOYKHO.

[IponoskuM anasoruio ¢ Tenbio. [L1ockas Tenb TpoOCTPaHCTBEHHOTO TeJia
- ero HpoekIius Ha ILI0cKOocTh. “Ha 4ro” mpoektupyercst dmocdepa mpu
mepexojie K MHOYKECTBY TeHOTHIIOB? YTO 3TO 3a MpoCcTpaHcTBO?

Buumanue: nogpisgercd BayKHEURIINNA 0ObEKT - MHONHCECNBO B03MOHCHBLT
2enomunos, Beex 0e3 uckiodenusd. e nepexos oT cocrosgnusg 6uocdepbr K
MHOZKECTBY MPEJICTABIEHHBIX B Heil T€HOTHUIIOB - aHAJIOT TLJIOCKOIl MPOEKITHH,
TO 3TO MHOXKECTBO BO3MOXKHOCTEH - aHaJOr TOU ILIOCKOCTH, HA KOTOPYIO
oTOpachIiBaeTCsl TeHb.

O603HAYMM MHOZXKECTBO BCEX BO3MOXKHBIX IeHOTHIOB OykBoit X (mepsoe
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u nociaeaHee OyKBeHHOe obo3HaueHHme B T riase). MuoxkecTBo X OUYeHb
BEJINKO. BOJIBITUHCTBO €ro 3JIEMEHTOB COOTBETCTBYET HECYIIECTBYIOMINM U
HHUKOTIa He CYIIeCTBOBAaBIINM TeHoTunaMm. Majo Toro, 3HaunTeIbHass 9acTh
TOYEK - F€HOTUIIOB HUKOIJIA HEe peasiu3yeTcsd B OyIyIIeM.

Orpomuocts X - He mperpaja Jjas aHajgm3a. MaremaTuka HWMeeT OIsT
paboOTHI ¢ TAKUMHU OECKOHEYHOCTSIMHU, UTO 3TO MHOXKECTBO JIjIsI Hee MO CBoei
BEJINYMHE HUYIErO OCOOEHHOI'O HE MPE/ICTABJISIET.

MozKHO 3a7aTh OU€Hb €CTECTBEHHBIN, HO TPYAHBII BOMPOC: 3a9eM HYKHBI
Takne a0CTPaKTHbIE OOBEKTHI, KaK X! JIerko TMOHSTH, 3a4deM HYKHO
ONUCBHIBATH TEKYIlee MM IPOILIOe COCTOSHHEe Ouocdepbl WM XOTS Obl
IpEeICTAaBUTL cebe IPoIece MOJIYyUYeHUsl TAKOro OIUCAHMS M Jaxke I'pybo
IPOBECTH €r0 B OJIHOM K3 IePBbIX npubmKkenuii. Ho Kak mOHATH MHOZKECTBO
BCEX TOTEHIMAIbHBIX BO3MOYKHOCTEH, KOTOpPOe HEM3BECTHO OTKY/Aa W KakK
MOYKHO TTOJIy9IUTh; BO3MOYKHOCTEi, OOJBIMHHCTBO W3 KOTOPHIX HUKOTIA He
PeaJM30BBIBAIOCH M PEATU30BBIBATLCA He OYIeT? DTO MOXKET IIOKA3AThCS
CJIMIIKOM CJIOYKHBIM, 3ayMHBIM ¥ BOBCE HEHYKHBIM.

B cBoe omnpasjanue npusejgem upumep. [lpejcrasbre crpesbdy 110
MHIITeHN, OOBIYHON MHUIIMEHH - CePUH KOHIIEHTPHUYECKHX KOJIEeI, MaJeHbKH
KPY?KOYeK B TEHTPE - JeCATKa, JaJee IeBATKA, BOCbMEPKA,... [Iyist TOKpooT
HE3HAYHMTENbHYIO YacTh MHUIIEHH, HO BBICTABISATL €€ HAJ0 BCIO IEJTHUKOM.
Henb3sa 3apanee ykasaTb, Kyja HOIAAYT IYJX B BBICTABUTH TOJLKO 3TH
MaJIeHbKHe KYCOIKU MUIIEHH.

Bropoe ompaBmanme - npuBbYKa. MbI TIPUBBIKJAN BBOAHTH BCE
MHOKECTBO TOTEHIINAIbHBIX BO3MOYKHOCTEH. DTOT NMpPHEM HCIOJb3YeTCsa B
MOJICJTUPOBAHUU MOCTOSHHO. XOTHUM MBI, HAIPUMEpP, OMUCATH XUMHUYECKYIO
PeaKIUIO TOPEHHS BOIOPOAA. 3a/IaH HaYaJIbHbIH cocTaB. UTo genaTh Jaabiie?
[IpencraBiaseM cebe MHOMKECTBO BCEX MBICJIHMBIX COCTABOB CMECH W JIJId
KazkKJ0ro TaKOro coCTaBa yKa3blBaeM, Kyja HOHAeT peakuusd U C KaKol
CKOPOCTBIO, BEpPHEE, MPUAYMBIBAEM, KaK 3TO BBIUYHCJHTH. VM TOJBKO MOTOM
cuntaeM. CucreMa MpoWeT IO OJHOW TPAEKTOPHUH, 3aBEJIOMO HE BCe
cocTaBbl OyIyT BCcTpedaTbcs B Xoje peaknuu. Ho kakume OyayT, a Kakue
HeT, 3apaHee HESICHO, HY>KHO HAYMHATH C MHOXKECTBA BCEX MOTEHIIMAJIbHBIX
BO3MOXKHOCTel. B mnpurIiune takas »Ke CHTyalusi, KaKk U B CTPeabde 10
muiieHn. MaremMaTuku Ha3bIBalOT 00J1aCTh, B KOTOPOH paccMaTpHBaeTCs
JBHZKeHNe, fasosvm npocmparcmeom (B Hadame yaebuuka B. V. Aprosbna
|6] mam gpkuii w mpocToii mpuMep TOro, Kakhe MPEHMYIIeCTBa MOZKeT
[IPUHECTH UCTOJIH30BAHUE ITOIO TIOHSITHS ).

A ¢ 6uocdepoit Mbl cxurpuin. He BBesim MHOXKECTBA BCEX BO3MOZKHBIX
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ee cocrosumit. Ho ecnm BApyr Mbl HaYHEM W3ydYaTh AWHAMUKY OHOChEpHI,
[IOCTaBUM TPOOJIEMY JOJTOCPOYHOTO MPOrHO3UPOBAHKS U OyIeM ee periarh -
TT MHOKECTBO BCEX BO3MOYKHBIX COCTOSHUIN yrKe MOHAJI00UTCS.

Moxker OBITH, CYIIECTBYIOT APYTHE CIOCOOBI H3YIUTHh JUHAMHKY. MBI
sroro He 3HaeM. /Jlamee dacto OyaeT BeTpedarbes “TOAMHOMXKECTBO X,
COCTOsIIIEe U3 BCeX TeHOTUIOB, MPEICTABICHHBIX B JIAHHBIII MOMEHT BpEMEHU
B 6uocdepe”. Urobb HE HOBTOPLATH CTOJIb AJIUHHOTO CJIOBOCOYETAHUS, BBEIEM
TepMuH: “TeHoTeHb 6uocdepnbl B X’ Win Kopode “TeHOTEHb .

Tepmun ‘“renorenn’ BbIOpaH wu3-3a cBoeit dopmbl. OH TpUIyMaH
CIEeNUAIbHO I 9TON KHUKKW W HUTJ/Ie PDaHee He BCTPedasIcs.

HecymecTBennoe yTodHeHHEe: TeHOTEHb He SIBJISETCS, CTPOTO TOBODH,
HOJIMHOZKECTBOM X, TaK KaK BO3MOXKHbI OJMHAKOBble I'eHOTHUlbl. /Jljis
KazKJ0ro TEeHOTHUIA, HPUCYTCTBYIONIEr0 B TEHOTEHW, HAJI0 YKa3aTb €ro
“KpaTHOCTH - KOJIMYeCTBO B Omocepe ocobeit ¢ stum renorurom. /lasee
00 9TOM OTJIUYUU T'eHOTeHH OT MOJAMHOXKECTBAa BCIOMHUHATH Oy/IeM TOJIBKO
SMU30TUIECKH.

DBOJIONKS - U3MEHEHHE T'eHOTeHH BO Bpemenu. MOKHO CKa3arb, 9TO
OCHOBHAa¢ 3a/1a4a TEOPUU IBOJIONUN - U3YUCHUE JTUHAMUKH STUX U3MEHEHMIT,
3aKOHOB, IO KOTOPBIM OHM MPOUCXOAAT. OTHAKO, YBBI, IMHAMUKA T€HOTEHU HE
ABJIETCI CAaMOCTOSTETbHON, aBTOHOMHOM. 3Hasd T'eHOTeHb CEroJlHsd, Heab3s
mpeJcKa3aTh, Kakoil oHa OyIeT 3aBTpa, Helb3sd HAUTH JaxKe BepOSATHOCTH
BO3MOYKHBIX M3MeHeHui. s 3Toro myKHa JOMOTHUTEIbHAS WHMDOPMAITHTS.

5.3 IIpobGaema opranm3ma.

OnuH ¥U3 NapaJoKCOB T'eHETHYEeCKOTO IMOHUMAHHS SBOJIONMH - W3 I10JId
3peHUsd MCUYe3aeT OPraHu3M. ['€HOTHII IPU PA3ZMHOKEHUH MOPOXKIAeT HOBBIE
TEeHOTHIIBI - TaKOe KpaiiHe WuIeaJIM3UPOBAHHOE IIPEJCTABICHUE JIEKUT B
ocHoBe. Bce, Kpome TreHOTHIIOB, COCTaBJsIeT “yCJIOBUsI Pa3MHOXKEHUS WU
BbI2KUBaHUdA HUX HocurTeseii. B 3Tom cmbicie Bpojie ObI W Bce YUTEHO,
HO OCTaeTCd HEYJIOBJEeTBOPEHHOCTh - HE BBIJIEICHO OTIAEILHOIO MeCTa JIJIsI
KJIACCHYIECKOr0 00beKTa OMOJIOrun - opranusmMa. “Kypwuia - 310 Bcero Jumib
c11ocob, KOTOPBIM OJIHO IO HPOU3BOJAUT JApyroe’ - 31or adopusm u3
HAayIHOTO (POTBKIOPA WLTIOCTPUPYET CUTYAIHIO.

[Tpobstema 31ech HE B TOM, 9TO “‘TeHETUYECKHI’ B3TJIA] HE YIUTHIBAET
Jero-uubyIb cyiecrBeHHoro. C TOYKH 3peHHd JUHAMHKHA B HaIIeM
BO3MOXKHOM MHPe Bce B IOpsdjKe. ['€HOTeHb [ajeKo He aBTOHOMHA, He
obocobsiena or Ouocdepnl. Ectb nesocruas juHamuka O6uocdepbl U T€Hb.

62



[Ipobmema B apyrom. Ecam B IUHAMHUYECKHX MOMEISIX IBOJIONUH HET
CHEINUAJTBHOTO MECTa /I OPTaHM3Ma, KAK CJI0KHOTO IMEJ0T0, TO KAKHM ZKe
CIIocOO0OM OOBSACHUTH 9TO IIEJI0e ¢ TOMOIIBIO IBoJormn’ Kak CHHTe3upoBaTh
dusunosioruio u Teopuio 3posonuu’ Oudarb mpodjeMa CHHTe3a, U CHOBA
DPA3pbIB BOSHUKAET ITPH MOTBITKEe U3MEPUTH CBOHCTBA OPraHU3MOB € TIOMOIIIBIO
BBIKUBAHUS W PA3MHOYKEHUSI, CBA3ATH JBA YPOBHS ONMUCAHUS.

B sror paspbiB 66110 OpoliieHo MHOTO cuJi. Boeigatoniuiics uccjieioBaresib
M. N. IImanbraysen, MHOTO CAEAABIINN s BbIIBJICHUS TOH TPOOJIEMbBI
W TIOWCKa CPEeJCTB ee perreHus, mucaia: ‘Tak Kak WMeHHO (EeHOTHITHI
SABJIAIOTCS HOCUTEISIMU YKU3HU U OOBbEKTaMH eCTeCTBEHHOTO 0TOOpa, TO XOI
WHIUBYTYAJTHHOTO PA3BUTHUS HE MOXKET He UMeTh 3HAUEHUs JJIs IBOTIOIHH. ..
caMoe IJIABHOE - B T'€HeTHUYECKOH Teopu: eCTecTBEHHOrO oTdopa He BHJIHO
opranm3Ma Kak TAaKOBOT'O ¢ €ro akTUBHOMN 60pn6oit 3a cBoo xkusnb” ([113], c.
39).

@eHOTHNIBI - OOBEKTHI €CTECTBEHHOTO OTOOpA... WHOTJA elle TOBOPHT,
YTO €CTeCTBEHHbBIH 0TOOpP JeiicTBYyeT Ha hbeHOTUNDI. [lonmpobyeM MOHATH 3TY
dpasy. Kakopa ee menp? Ha kaxkoit Bounpoc ona orBedaer? Dta dpasa
NpU3BAHA JIMKBUJUPOBATH OJIHY CTPAHHOCTD: T€HOTHN “HEYKUBOW , €ro He
BHJIHO, & Pe3yJIbTaTOM 0TOOpA HA3BIBAIOT M3MEHEHNEe TeHETHIECKOTO COCTABA -
BCIO JUHAMUKY (PUKCHPYIOT Ha TabJio reHOoTUNoB. Pe3yibrar 3aduKcupoBaH
Ha KaKOM-TO abCTpakTHOM TabJI0, a KaK ero CBA3aTh C KUBBIM OOBEKTOM
ouonornu? 2KuByT )Ke Oprann3Mbl, a He OTAeTbHbIEe TeHOTUNb. [lens Te3nca
0 Bo3eiicTBHE 0TOOpa HA (DEHOTHIIBI ABJISIETCS W €r0 OCHOBAHUEM IO THUITY:
HEODXOINMO CBA3aTh OTOOP CO CBOWCTBAME OPraHU3Ma, TOTOMY UTO Ha CAMOM
JleJie CBSA3b, OYEBUJIHO, €CTh.

B 4wem cocrour ecrecrBenHblit orbop? B ToM, UTO HM3-3a pa3IHIHOIO
yCIleXa B BBIZKUBAHUY U PA3MHOYKEHUHU OJTHUX CTAHOBUTCS OOJIBINE, a IPYTUX
- menbie. Koro omamx - apyrux? PeHorun mnoaBepzkeH MOAuDUKAIUSIM:
CMEHUJIUCh YCJIOBHUS - W BCe (PEHOTUIBI HM3MEHUJNCH. UTO, BUYEPAITHUE
denoTuIbl 0OTOPAKOBaHbI, a HbIHeIIHKe “oTobpaJsiucy’! Her. Morsio Boobiie He
MPOU30MTH HUKAKOTO IBOTIONMUOHHOTO COOBITHS - BCe 3aBUCHUT OT U3MeHeHUt
B reHotenn. Ecin oHa ocTajsach MpexKHel, TO HUKAKOTO 0TOOpa He OBLIO.

WNurepecuniit mar. OTOop OTpbIBaeTCS OT TEHOTEHU U IPEJACTALT
neiicTBytomuM - areHToM  (“meiictByer Ha deHOTHNB') WM BCTyHAaeT B
“cyObekT-00beKTHBIE” oTHOMeHus (“deHoTHIb - 00heKTh 0T6opa”). DToMy
MOXKHO HaiiTH OCHOBaHUS B MBICJIEHHOM o0Opa3se cejleKIMOHepa, KOTOPBIi
BBIOWpPaET W PA3MHOXKAeT, HAIPUMep, CAMBIX JITMHHOIIEPCTHBIX OBEIl, a
OCTAJIbHBIX OTIIPABJIAET HA IMANLIBIK. AHAJOTUYHBIE CUTYAIUUd BO3MOYXKHBI B
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IPUPOIE: MPEUMYIIECTBA UMEIOT BBIIEIeHHBIE (DEHOTHIIBI, a YKIOHSIIOIIHEC s
or uHmx TuOHyT. [eHermyeckuit cocraB NTpPU 3ITOM MOXKET MEHHATHCH, a
MOZKET U COXPaHATHCA. BCG 3aBUCUT OT TOTO, ABJAIOTCA JIU HaCJIeAyEeMbIMU
0COOEHHOCTH, 3HAYNMBIE JJI51 BHIZKHBAHU.

Hawm xazkercst, 9T0 MBIC/Ib, KOTOpas Kpoercd 3a “meiicTrBueMm orbopa Ha
denorunsr’, aydire chopMyanpoBaTh Tak. Hocurenn pasubix (heHOTHIIOB
NnMET HeO,ZLI/IHaKOBbII'?'I yciex B BbI2KHBaHMH KW OCTaBJICHUU I[IOTOMCTBA.
ECJH/I SHAQUUMBbIC JJId BbI2KUBaHUA Pa3JIUYIUA CBA3aHbI C HaC/JleJOBaHUEM, TO
MMPENMYIIECTBA COXPAHAIOTCA Y JleTeil W BHYKOB, CO BPEMEHEM ITPONCXOJNT
9BOJIIOIUSI TEHOTUIIIECKOTO COCTaBa. Koro-To cTaHOBUTCS OOJIBIINE, & KOTO-TO
- MeHbIIEe. ITO U eCTh pe3yabTaT oTOopa. He BBOIA TeHOTEHH, O pe3yIbTaTax
eCTecTBEHHOI0 0TOopa BOOOIIE CKa3aTh HEYero: BHE HACJEJI0BaHUs WX
OBITH HE MOKeT. A mpobaema CUHTe3a, MPeIIo/Iarafnas OTHICKaHIe MecTa
JJIgd OpraHUu3Ma B T'€HETHUKO-IBOJIIOIMOHHBIX PACCYXKIACHUAX, OCTACTCA IMOKa
HepelreHHo#. lHorma nposBisgeTcs CKIOHHOCTb K €€ MHQOJOTHIeCKOMY
HPHUKPBIBAHUIO, KaK OyaTO OT bpasbl, IYTO (PEHOTHI CIYKUT OOBEKTOM
€CTECTBEHHOI'0 0TOOpa, 4TO-TO U3MEHHTCS.

5.4 Tpuenuuasa cpena.

V3menenne TeHOTEHHM - MCYE3HOBEHME B Hell OJHMX TEHOTHIIOB U
BO3HUKHOBeHHe Ipyrux. Ho ycmex ocobu B BBI2KUBAHUU, B OCTABJIEHUH TOCTIE
Ce6ﬂ IIOTOMCTBa, 3aBHCUT H€ TOJIbBKO OT TI'€HOTHIIA. Ba)KHO TaKzKe U TO,
9TO 9Ta 0CO0b M3 cedsi B JEHCTBUTEILHOCTH MPEICTABISIET - ee (DeHOTHI, a
TakzKe B3auMojeiicTBue ocodu co cpeioii. B reHoTenn ke y4acTBYIOT TOJIBKO
FeHOTHIBI, HU JIONOJHUTEJIbHONR nHOpMaIun o (beHOTHIaxX, Hi, TeM DoJlee,
CBEJICHUI O Cpeae B HEU HET.

Kaxpaga ocobb xkuBer B Ouocdepe, upejicrasjisgsd coboil MaJeHbKHIA,
HO BazkHbIT Omocdepublit nporecc. EcrecrBenno, He Bce, MpoOUCXOJdIee
B Omocdepe, OIMHAKOBO CYINECTBEHHO s BBIXKUBAHUS M Pa3MHOXKEHHS
ocobeit. C TOYKH 3peHHsd 3TOI0 MaJeHbKOI'O Ipolecca orpoMuas obuocdepa
CILTIONABaeTCI B 0Oojee mpocToil m 0ojee JIOKAIbHBIA - HPUBA3AHHBIA K
KOHKPETHBIM MECTaM BO BPEMEHH M IIPOCTPAHCTBE HPOIECC, & MBI IOy YaeM
HOBYIO HJiean3annio “‘cpeaa’.

[Tousitme  “cpema”’ Hy:KmaeTcs B JajbHEHIIeM  MOJApa3ieJeHNHN.
CyllecTBEHHBIMU ~ XapaKTEPUCTUKAMHU  CpPeJIbl  ABIAIOTCS  (PUBHKO-
reorpagpudeckue  yCJIOBUsS:  KJAUMAT, pedbed  MECTHOCTH.  BaKHb
IUJPOJIOIHYECKUE yCJioBUst (KOJIMYECTBO U KA4eCTBO JIOCTYIHON BJaru),
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JIOCTYIMHOCTh Pa3JAUYHBIX XHMHYECKHX 3JEMEHTOB U 0oJiee  CJIOKHBIX
BemecTB. Bee ckasanHoe (M erie MHOroe) OO0BbeUHSIIOT T0J] HA3BaAHHEM
“kocHvle aaemenmul cpedvl”’, KOCHBIE - He »KHBble. Hamgo moHHMAaTh, 9TO
MHOTI'H€ KOCHBIE€ 3JIEMEHTBI CTaJIi TAaKUMH, KaKhe OHH €CTb, NPH YYaCTHUH
2Kuznu. Eciu 661 He IpeJIKU TeX CHHe-3eJIeHbIX BOJOPOC/Ieii, KOTOphIe ceffgac
MOPTSIT BOAY B UCKYCCTBEHHBIX MOPLAX, TO HE OBLIO OBl HU MPHUTOIHOTO JIJIsT
HAIIero JIbIXaHusd BO3J/LyXa, HA O30HOBOI'O CJIOS, 3aIUIIAIONIEr0 MOBEPXHOCTD
3eMIn  OT KECTKOTO yAbTPaUOJIeTOBOTO W3AyYeHHs. Kpome KOCHBIX
9JIEMEHTOB Cpejia COJEPKUT MHOTO JKHUBBIX CYIIECTB. KarKablii OpraHu3m
B3auMojeiicTByer ¢ ApyruM. B OOJbIIMHCTBE B3aUMOIEHCTBUI YUaCTBYIOT
¢deHOTHIbI, a He HEIOCPEICTBEHHO TeHOTHIIHI.

Wrak, ecm Mbl XOTHM NpeJICKAa3aTh WU3MEHEHHE TEeHOTEHHU, TO HYKHO
ommcaTb Cpeay OOWTAaHWS OPraHW3MOB: 337aTh KOCHBIE JJIEMEHTHI
MecTooOuTaHus U (PEHOTUITHI KUBYIIIUX B 9TOM MECTOOOMTAHUM CYIIECTB.

Ho oueBunamo, 910 €cTh OJMH THI B3aUMOJICHCTBHI, B KOTOPOM Yy4aCTBYIOT
1 HEIOCPEeJICTBEHHO T€HOTHUIIBI. DTO IMOJIOBOE PA3MHOXKEHUE U, IIHPe, IePEeHOC
reHeTuIecKOro Mmarepuasa. [loroMkn JanHoit 0CO0H MOy 9al0T reHeTUIeCKu it
MaTepuajl He TOJbKO OT Hee. B cjydae m0J0BOrO pa3sMHOXKEHUS 3ITO
ocobenHo odeBuaHO. Ho 3TO BepHO gaxke W JUId TeX Pa3HOBHIHOCTEH
JKUBBIX CYIIECTB, KOTOPBbIE Pa3sMHOXKAIOTCS IPEUMYIIECTBEHHO OeCIIO/IbIM
nyteM. ['eHBI MOTYT HepeHOCUThcs BHpycaMu. CyIIeCTBYIOT IJIA3MUJIBI - BO
MHOT'OM QHAJOTUIHBIE BUPYCAM MOTYIAPA3UTHI-TIOJTYCUMOUOHTHI (& 10 CYTH -
mostekysisl JIHK). Veroitunsocts K anTuOHOTHKAM y psifia 00JI€3HETBOPHBIX
OakTepuit MEePEeHOCUTCST C MOMOIBIO ILIA3MEJ], KOTOPBIE MOTYT HE TOJIBKO
MEePEXOUTh 10 HACJEJCTBY IpPHU JeJeHUU, HO U IepeIaBaTbCsd OT KJIETKH K
KJeTKe. KieTka - HOCHTe b IJIa3MHUJIbl MOYKET 3apazkaTh €0 IPYIuX.

COBOKYIIHOCTh HBIHE YKHUBYIIUX 0CO0eil, KOTOpble MOTYT y4YacTBOBATH B
dOopMUPOBAHUN TEHOTUIIOB Y MOTOMKOB JAHHOM, 0Opa3yiorT TO, 4TO MOYKHO
Ha3BaTh 2eHemu4eckotl cpedot.

CrnoBa “MOryT ydYacTBOBaTh 3/€Chb HAJ0 IOHAMATb KaK HaJIW4dHe
peabHON BO3MOXKHOCTH € He CJIHUIIKOM MaJjoil BepodTHOCTbIO. VHTepecHo,
YTO B IEHCTBUTEILHOCTH OIIPEIe/IeHHE TeHeTHIECKON CPeIbl 3aBUCUT OT TOTO,
CKOJIBKO TOKOJIEHHI TTOTOMKOB yYUTHIBAETCA. deM 00JibIlle TTOKOJIEeHU, TeM
OoJIbIlle WHAMBHUIOB HAJ0 BKJIIOYATh B T€HETHYECKYIO cpeay. Kcim ydecth
JTOCTATOYHO MHOTO MOKOJIEHUIT, TO MOYKET Ka3aThCsl, YTO BCE JIIOIHN - KPOBHBIE
POJICTBEHHUKH.

JloroBopuMcst O6paTh B OIpeaeJeHUN TeHeTHIeCKOH Cpelibl He CJIMIITKOM
MHOI'O IOKOJIeHHH (01HO - JiBa - Tpu). CKOJIBKO HMEHHO - BOIPOC, BAZKHBIN
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TOJTBKO JIJIsl PEIIeHnsT KOHKPETHBIX 3a/1a9, KOTOPBIMH MBI 37I6Ch 3aHUMAaTbCS
He oyjem.

[Tpu 0OBIYHOM TIOJIOBOM pa3MHOYKEHHUH, IpeHedperas APyruMu CIiocobaMu
[epeHoca TeHEeTHYeCKOro MaTephaJia, MOYKHO OTOXK/IECTBUTH T'eHETHIECKYIO
cpely ¢ momyJsnueil, B KOTOPYIO BXOJIUT JAHHBIN WHIUBUI.

“Ionyarauyusa SBIFETCI COBOKYIMHOCTBIO 0OCOOeil ompeaeeHHOTO BHIA, B
TeYeHHe JOCTATOYHO JUINTEJBLHOTO BpeMeHH (GOJIBIIOro YHcIa MOKOJIEeHH)
HACEJSIIONINX OIPeIeIEHHOE TIPOCTPAHCTBO (TEPPUTOPHIO WM aKBATOPHIO),
BHYTPH KOTOPOH MPAKTUIECKU OCYIIECTBASIETCS Ta WM WHAS CTeleHb
MAaHMUKCHAW, HeT 3aMeTHBIX H30JIAINHOHHBIX 0apbhepoB W KOTOpas OTJ/esIeHa
OT COCEJHUX TAKHX K€ COBOKYIIHOCTEil ocobeit JaHHOIO BHA TON MM HHOM
crenennio u3ossinun” (|97], ¢. 29).

Bce ke “renmermueckasi cpejpa uHaAuBHIA  Oojiee 00IMee IMOHATHE, UYeM
MOTMYJIANKS, Jlayke B TeX CJIydasX, KOTJa HOBBIE TEHOTHUIB 00pa3yroTcs
TOJTBKO 3a CUYeT MOJOBOIO PAa3sMHOXKeHWs 0e3 BCeX OCTAJBHBIX CHOCOOOB
[epeHOca PeHETHIECKOr0 MaTephasia (a 9TO CKOpee MPaBHIO, OCOOEHHO
HA CPaBHUTEIbHO HEDOJIBIINX BPEMEHAX, 33 KOTOPOE CMEHUTCS OJHO-
JBa MOKOJIeHWs1). Tak, jJazxe HM B STHX CJydasX HETPYJHO yKa3aTb
CUTyallnu, KOIJIa TIONCK TEeHETHYeCKONH Cpeabl I KazxkJoil ocobu He
BCTpedaeT OcOOBIX 3aTpPY/AHEHHi, a BOT BBIJEJeHWe JTUCKPETHBIX €TMHUIL
- TOMyJSANWH OJHO3HAYHO UpoBecTH TpymHO. [Ipumep - pacTgaryBIIHECS
HA COTHU KHJIOMETpPOB Jeca. JIId KaxKIoro BUIA DPACTEHHW MOXKHO
yKa3aTh PACCTOSHUE MEXKJIy [BYMS €ro IIPeJCTaBUTEISMH, Ha KOTOPOM
BEPOSITHOCTHIO CKPEIIMBAHNSA MOYKHO TTpereOpedn. [losromy B GobIOM Jtecy
JIETKO BBIJIEJIUTH Hapbl, KOTOPbIE PeaJbHO MOTYT yYaCTBOBATH B CO3/IAHUU
CJIe/IYIOIIEr0 MOKOJIeHUs. A BOT pa3buBKa CILUIOIIHOTO MACCHBA HA OTIEIbHBIC
TOTYJISIIME MOXKeT OBITH MPOBeJIeHA JIUIIH YCJIOBHO.

Nrak, jig Kaxk 1010 opraiu3ma “ycjoBus CyIeCTBOBAHUS , BJIULIONINE HA,
BBIZKWBAHNE U YCIIEX B PA3MHOYKEHUH, ONPE/IESIOTCS KaK “TpuenHas cpeaa’:
KOCHas, JKUBas - (DEHOTUIINIECKAs U YKUBasd - FeHeTuIecKas.

Ecan ObITH JIOTHYecKn MOCTIeT0BATENbHBIMEI, TO 3TO Pa3jesieHue JTydIie
omuchiBaTh Tak. Cpela JeIUTCSd HA JIBE KOMIIOHEHTHI: YKUBYIO W KOCHYIO.
Kusasi nojpa3zjesisiercst  jajee Ha eHo- M reHorunmdeckyio. Ho c
TOYKH 3PEHUsl, HAIPHUMED, MPOINECCa H3MEHEHUs] TeHeTHIECKOTO COCTaBa
OoJiee TOC/IEIOBATEILHO Pa30WeHne Ha TEeHETHYECKYI0 W HEereHeTHIeCKYIO
KOMITOHEHTHI, ¢ JAJbHEHINM IMOapa3/ieeHneM HereHeTHIeCKOU Ha YKUBYIO
1 KocHy0. [lo3ToMy ocTaBUM TPUETWHYIO Cpely, KaK eCTh.

Wuorma  oroxkjecrBisiior  cpejpy — oburaHus € dJIEMEHTaMu
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MPOCTPAHCTBEHHO-BPEMEHHOTO  UieHeHusT  Oumocdepbl  6u02e0ueH03aMU.
Cx0/1cTBO  yCMOTPETH MOXKHO, HO OCHOBAHUSI BBIJEJICHUS CPEIbl s
opraHusMa u Jjid pacuienenus ouocdepbl pasubie. [Ipumepbl 04eBHIHBIX
pasjnumii: KOMapbhl W HX JIMIHHKH [PUHAIEKAT OJTHON IOMYJSIUU, HO
pasHbBIM OHOTeoleHO3aM (JIMYMHKU - BOJHBIM), TO YK€ H JIJIs CTPEKO3, a ele
nepeseTHbIe MTTHIIHL...

Yro0bl 1pejickaszaTh, KakK OyJleT MeHdTbhCd TIeHOTeHb Ouocdepsl,
HEOOXOMMO OIMUCATH CpejLy OOUTAHUS PA3IUYHBIX OpraHu3MoB. MensoTcs
OPTaHW3MBI, MEHSIETCA W CpeJa - ITO TOXKe HAJ0 YUWThIBaTh. Hakower,
OPUHATH Pe3yJbTaThl OHOJOTUYECKON 3IBOJIONHUH, OIEHUTb pPA3JUIHbIE
MPUCTIOCOOIEHUSI, MOYKHO ONATH YKe TOJbKO MPH PACCMOTPEHUU OpPTraHU3Ma
B CpeJie - 110 T€HOTEHU ITOrO CJIeJIATh HEJIb3s.

Taxum 06pazomM, JiTst OMUCAHUS X014 IBOJIONUE HAIO 331aTh COCTOAHNE
ounocdepnl. /InHaMuKa reHOTEHH HE CaMOCTOATE/IbHA, HE aBTOHOMHA - OHA
TeHb guHaAMUKU Ouocdepbl. Tak HyzKeH Jim Boobiie obpa3 TI'eHOTEeHH H
noHsTHe OuoJsioruveckoit sposonuu? He Oyuer im nmpaBuiibHee CKa3aTh, 9TO
€CThb TOJIbKO OJIMH CAMOCTOSITEJLHO M3MEHAIoNuiicss o0bekT - duocdepa B
IIEJIOM, & BCE OCTAJBHOE - TOJHKO TEeHH, BO3HUKAIOIHE TPYU TPOEKTHPOBAHUT
u3MeHeHui 6rocdephl Ha COOTBETCTBYIOIINE TTPOCTPAHCTBA (MJIOCKOCTH)?

W na, n vHer. HeBO3MOXKHO H3y4aTh CKOJBKO-HHOYIb CJIOXKHBIN OOBEKT, He
pasfiesisisi ero Ha GoJiee MpOCThie (¢ MOCJEIYIONUAM YIeTOM B3auMOIeHCTBH
9TUX “IPOCTHIX”, KOTOPBIE B CBOIO OYEPEb JTOBOJBHO CJI0XKHBI). C apyroit
CTOPOHBI, OMMACHO W3JIUITHEE YBJIEYEHNE TAKUMU ONPEICTICHUSIMHI IBOJIIOIIH,
KakK JaHHOE BBIIe (JIMHAMIKA MeHOTEHH) WJIN: “SBOJIOIHUS - 5TO H3MeHeHHe
TeHHBIX YaCTOT B NPHUPOJIHBIX Tomyadnugax’. (OHO MOKeT IpPUBECTH K
3a0BeHUIO TOTO (PaKTa, 9TO HA U3MEHEHUe TeHOTeHU, HU U3MeHeHWe TeHHBIX
JAaCTOT He SBJSIOTCS HU aBTOHOMHBIMHU, HU JayKe CKOJBKO-HUOYIb TEeTKO
000CcOO/ICHHBIMHU, & B pe3yJbrare - K 1oTepe OMOJOrHYeCcKOIro COJIePKAHUSI,
€ro pacTBOPEeHNIO0 B (DOPMaJIbHBIX MOIPOOHOCTSIX.

[Io »sTOMy mOBOMY KJIACCHUK CHHTETHYECKON TEOPHH  3IBOJIONNAN
(“cunTernueckast’ OT CHHTe3a TEOPHH SBOJIONUH W TeHeTHKH) . Maiip
numreT: “OaHazKapl B 300MapKe s OPOCUT eHOTY Kycok caxapy. CxBaTuB
caxap, YKHBOTHOE M00eKaJI0 C HUM K MHCKEe C BOJOH M HAYAIO FHEPIUIHO
MBITh €r0 JI0 TeX TOop, MOKa OT HEr0 HUYero He 0cTaaoch. CJI0XKHYIO CHCTEMY
HEe cjeayer pa3duparh HA YACTH JIO0 TaKOW CTemeHd, 9TOOBI OT Hee He
ocTasoch Hudero cymecrsentoro” ([19], ¢. 26-27).

[IpencTraBienne O TPOCTPAHCTBE MOTEHIMUATIBHBIX — BO3MOYKHOCTEMH
reHoTunoB X W O IEHOTEHW Ha HEM - HeoOXo/uMasi HPeIOChLIKA
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MozenupoBausg. Ho Takoit (popMaNbHBIA SI3BIK - HE eIUHCTBEHHBIH H JaKe
HE CaMbIfi HEOOXOAUMBIN JIjIsi BCECTOPOHHEIO W3Yy4YeHusd OMOJIOrHYecKOi
sosiioninu. [IpaBo ke, ONHCHIBATH BO3HUKIINE B XOJE IBOJIONUH
IPUCIIOCOOJIEHNS Jierde W IpUsTHee Ha JAPyroM, 0oJiee CO/epzKaTeIbHOM
SI3BIKE.

“lIBeTKOBBIE pacTeHUs “U300pe I’ CpeICcTBa IPUBIEYEHAST U OPUEHTAIINI
HACEKOMOTO ([10/J[ady CHUIHAJIOB Ha DPACCTOSHUM IyTeM BO3JEiiCTBHE HAa
3peHne u OOOHsIHWE) W TeJblii  KOMILIEKC [PHCIOCOOTeHni, dTo0bI
3aCTABUTH HACEKOMOE MTPUHSATDH M03Y TPU KOTOPOil MBLIBIA, JTOKATN30BAHHAS
(cocpeorodyennasi - mpumed. ABT.) Ha JIOJKHOM MecTe “cBoero” BHJIA
HACEKOMOT'0, TIOTIaIaeT Ha PhLIbIE. [Tocie 9Toro B X0 101KHBI OBITH IIYIIEHBI
alapaThl, 3aCTaBJISIONINE HACEKOMOE IIPUKATHCS K HBIJIMHKAM U IPUTOM TEM
YYaCTKOM TeJia, KOTOPLIM OHO TOJBKO YTO KACAJOCh PBLIbIIA.

Hacrypuust Jiokajusyer MbLIbIY HA HUXKHEH CTOPOHE DY/ IIIMes.
[[Imestb HOJIZKEH 3aMeTUTH IBETOK, CECTh Ha IOCAI0YHYIO ILIOMAIKY H3
HUZKHUX JICTIECTKOB, NMPHUBAJIUTHCS IPYABIO K HBLIMHKAM, 3aCYHYB I'OJIOBY B
CBOJ1, 0OPA30BaHHbIN CPOCIIMMUCS BEPXHUMU JICIIECTKAMK M YaIleJIMCTUKAMM,
BBITAHYTH XOOOTOK Ha TOJHYIO JIJIMHY M COCATh HEKTap, HAIOJHAIONIHHT
mmnoper, nBetrka. Ho cTouT miMmesio HaleJIuThesd M CeCTh, KaK JICNeCTKH,
cHabKeHHble TOHKHMH HOTOTKAMH, Pa3be3KaloTcd B CTOPOHBI: IIMEJb
caM BKJIIOYWJ B JIefiCTBHE alllapaT, CHeNUAJIbHO HpeJHa3HAYCHHBIH JIJIsT
pa3Boma ero Hor. Hacekomoe BBIHY:K/IEHO HNPUBAJTUTHCA HUKHEH CTOPOHOM
IpyJu K TbLIBHUKAM I[BeTKa. Bo3BbINIatomuiics Hal BXOJOM B IIIOPEI]
Y30pHBIII CBOJ MellaeT MOAOWTU K IBETKY C JAPYroil CTOPOHDLI, IIOMUMO
Ipe/IaTe/IbCKON MocaI0unof miomaaku. Ho qoTaHyTbes 10 NBLIBHUKOB elle
MaJI0, YCTPOUCTBO IBETKA HACTYPIIMH 3aCTABJIAET IIMEIs IJIOTHO NPHKATHCS
K NbLIbHHKAM. HekTap 3amosHseT IIUHHBIA IIIOpeI HACTYPIHH POBHO
HaCTOJIBKO, YTOOBI JIOOPAThCs JI0 HEI'O MOYKHO OBLIO Obl TOJBKO KOHYMKOM
x060TKa, pacmiacrasmucs na nserke” ([13], ¢. 180-181).

Tem He MeHee, ec/id MBI XOTHM H3Y4aTh KOJIUYECTBEHHbIE 3aKOHOMEPHOCTH
9BOJIIOIMH, HYXKHO II€PEXOJHUTh OT KAYeCTBEHHBIX ONHUCAHUN K YUCIaM H
JPYTUM MaTeMaTudecKuM obobekTaM. [Ipn aToMm TepsieTcs He TOJIBKO obasHue
COJIEPKATEJILHOTO TeKCTa W Ouojiormvyeckux Jerasieii. MHOTO BaxKHOM
undopmanuu ocraercsa nedopmasuzopannoii. [Ipasra, dopmamuzanus me
JIOXOJIUT JIO CBOUX TEOPETUUYECKUX TPEJEIOB, & OCTAHABJIMBACTCS TOPA3JI0
paHbIlle BBUIY OIPAHHMYCHHOCTH BO3MOXKHOCTE HCceaoBaTeseil 1 HeXBaTKH
dakTuIeckoro MarepuaJa. [IoHITHO 3adeM HUKHUE JIENECTKH HACTYPIHUH
cHAOKeHbl TOHKUMM HOI'OTKAMU U PA3be37KAI0TCS TOJABKO 1OC/IE TPUJIOKEHU S
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ompeaeaeHHoOr0 yemaus. Ho ecim 9To cremaenne cTtaHeT UyTh HpOUHee U
HeoGxonumoe yeusue ypeamdurcs wHa 0,01 rpamma (miam, Ha060pOT, UyTh
caabee), TO HACKONBKO yXyammures onblienne? CKOTBKO TIBETKOB OCTAHYTCS
HeonbLIeHHBIME? KaK 9T0 3aBUCUT OT JApyrux ycjaoBuii? V1 970 TOIbKO caMbie
IPOCTHIE€ BOIPOCHI.

He BBI3BIBAET COMHEHHSI, UTO KazK10€ TpedbyeMoe YHCI0 MOXKHO MOJTYIUTh.
Tpyauo nojyuurb Bce HEOOXOJMMOE: MX MHOTO, & TPYAOEMKOCTH KazKJI0r'o
BesinKa. Kpome 04eBHMIHOIO W HENPHUEeMJIEMOTO JJjisi HAaC BBIXOJa - OTKa3a
OT KOJIMYECTBEHHOTO $I3bIKA - €CTh ellle JBa. Bo-mepBbIX, MPHU CO3JTaHUH
obieit KapTHHBI MOYKHO JIeHCTBOBATH TaK, KaK OYATO BCe JIaHHBIE U3BECTHDI,
BCe HeoOXOJMMBbIe MMapaMeTphbl HalJIeHbl, U PACCMATPHUBATL CBOMUCTBA 3TOM
KapTUHbI, HE 3aBUCLIIUE OT TOYHBIX 3HadYeHuil mapamerpos. Bo-Bropbix,
MOYKHO CTPOUTL Oojiee WM MeHee yMO3PUTE/JIbHbIe TPUMEpbI, 3a/1aBasiCh
HEKOTOPBIMHU 3HAYEHUSIMU TTAPAMETPOB. DTO OYAYT HPUMEPHI SBOJIONUN
cyniecTB u3 ocoboro napcrsa. Ha 3emMiie TOUHO TaKuX KaK OHU HET U HUKOTJIA
He Gymer. BaskHO JIMIIb, YTO WX SBOJIONUS MPOTEKAELT (IIPEIMOI0KUTETIBHO)
0 TeM K€ 3aKOoHaM, 4910 u i oburaresneit 3emuun. llpumepsr 3Tmx
MaTeMas3aBpPOB YHTATENh HalifeT B caeayiomeil riase. OHU-TO MO Pa3HBIME
MICEBJIOHUMAMU M HACEJSIOT OOJIBITUHCTBO PabOT MO TEOPUHU IBOJIONUH.

Ho nycrs mam 3ajana renorenb. Kakue dmcia HaJIO IIOJYYUTD U3
ONMCAHUS OPraHU3MOB W Cpelbl (KAK BBl MOMHUTE, TPUEIUHON), 9TOObI
npeackasarh ee m3MeHenue? (OTBeT TPOCT: HAMO YKa3aTh BEPOSTHOCTH
pOXKIeHUsd U rubesIn Jjisd BCEX TeHOTHUIIOB.

[MTupoko pa3BUTO TaKOe HAIPABJICHUE B MOJEIUPOBAHUM: NeHETHYECKAS
cpeJia 33/1aeTCsd SIBHO, a BCE OCTAJIbHOE - KaK KOI(PMUIIIEHTHI B (pOpPMYyJIax Jijis
BBIYHUCICHUS BepodTHOCTEH. OHO HA3BIBACTCA MAMEMATMUYECKOT 2eHemUKo.
Kparkoe BBeleHHe B 3Ty HayKy JaHo B kKuure [86], a Gosee moapobuoe
U3JIOZKEHHE C JIETAJbHBIM M3YYE€HHEeM HEKOTOPBIX BHUJOB MaTeMa3aBpOB - B
[91]. Ecth MHOrO M Apyrux pyKOBOJACTB.

5.5 PaccrosHue mexkKay TeHOTUMIAMMU.

Wrak, MbI BBEJIM MHOXKECTBO MOTEHIIMAJIHHO BO3MOXKHBIX PEHOTHIIOB X W
reHoredb Oumocephl B X - MHOXKECTBO BCEX T€HOTHIIOB HBIHE ZKUBYIILHX
CYIIECTB; CKa3aJd, 9TO JNHAMHKA NeHOTEHUTLIOXO BHIAEISIETCS W3 JHHAMUAKH
ouocdepsl U OOCYJIUIU, UTO TaKOe Cpelia, BAUSIONAA Ha BbIXKHUBAHHE
u pasMHoxKenue. llpomozkum dopmaibHOE paccMOTpeHue, BBeasd B X
paccTosinie U IPEBPATHB €r0 TeM CaMbIM B MEMPUYUECKOe NPOCTPIHCME0
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- TaK MaTeMATHKH Ha3bIBAIOT MHOXKECTBO, MEXKJIY TOYKAMH KOTOPOTO
OIIpE/IeJIEHO PACCTOsIHHE.

N Y. /lapBun, u MHOTHE JpPyrue HCCJIEJIOBATEIU IMUPOKO HUCIOJIb3YIOT
nongTue “Omuskue opmbr’, “OamxKaiimmue (opMbl’, “‘Majble pas3andus’,
“HeboJIbIIIMe HAC/IEICTBEHHBIE Bapuanuu | T.1. llonbiTaeMmcst MOHATH, KaKue
pa3INYns CJIeIyeT CUUTATh MAJIbIMU. OCHOBHOM XapaKTepHCTUKON CYIIecTBA
C TOSIKM 3PEHUs TEOPUU IBOJIONMH SIBJSIETCS €r0 yCIeX B OCTaBJIEHUU IIOCJIe
cebs noromcrsall ), mpuuem mHe TOJILKO B mepBOM MOKoJeHUH (J1eTH), HO U
BO BTOPOM (BHYKH) W Jajiee - B JIOCTATOYHO OOJBIION MOCIe0BATETBHOCTI
oKoJIeHui. Kpome cylmecTBeHHBIX XapaKTEePUCTUK WUHIMBUIA M €0 CPeJIbl
obuTaHUg Ha YUCIO0 BBIKUBIINX IOTOMKOB OKa3bIBaeT BO3JeHCTBHE Macca
caydaiinocreit. Kak Bcerjia B Takux cjydasix ecTb JiBa Habopa BeJIMYUH,
C IOMOIIBI0 KOTOPBIX MOXKHO OINCHIBATH CUTyaluio. Bo-mepBbix, HaOOP
BEPOSITHOCTHBIX XapPaKTEPUCTUK: C KAKOH BEPOATHOCTHIO MPH 3aBUCHMOCTH
COCTOSIHUSA CPeJIbl OT BPEMEHH Yepe3 7 IOKOJeHUH y ocodu Oy1eT mIoTOMKOB
(mtst Becex ,nor 0 u nasee). Bo-BTOPBIX MOYKHO 3aJ1aTh MeHee MOJHBIH HaGOD
BEJIMYMH - CPE/IHUE XaPAKTEPUCTUKHI: KAKOBO OyJIeT cpe/iHee Yrc/I0 IOTOMKOB
ocobu 1vepe3 n MOKOJIEHUIA.

lenorunbr Oygaem cuuTarh OJWU3KAMHU, €CJAW 9 HUX B OJNHAKOBBHIX
(peaMCTHYHBIX) YCJIOBUAX YKa3aHHbIE XapaKTepUCTUKU Oyin3ku. HyKHo eme
JTOGABUT: JIJIsT KOHEYHOTO (U HE CJIUITKOM GOJIBIIOr0) YHCIA TOKOJEHUI.

Bsens paccrognme, MOXKHO ¢IeIaTh MEPBRIi, MOKa e1le (hopMaabHbIi ar
B JIMKBUJIAIUHU OJIHOW M3 TeX TPY/AHOCTEll, 9T0 Obliu OObsIBJAEHbI B IEPBO
IJIaBe: YKUBYIIHE - IIOTOMKH BBIMEPIIHX, HO Pa3 ¥ Te€X €CTh MOTOMKH, 3HAUNT
OHH He BbIMepJiu. BblaenuMm (pUKCHPOBAHHYIO OKPECTHOCTDH POJUTEIHCKOIO
FeHOTHUIIA - He OYeHb OOJBIIYIO, HO W He CJIHMIIKOM MaJylo - TakK, 4TOOBI
IMOTOMKH B TIEPBOM IOKOJIEHUHU C TOAABJILAIONICH BEPOSITHOCTHIO TMOMAIATH B
Hee. bynem onpesensatb KOdMDPUIMEHT Pa3MHOKEHHSI KaK YUCJIO MOMABIITHX
B 9TY OKPECTHOCTh MOTOMKOB. BBICKOUHMBIINX U3 HEe HE YINTHIBAEM.

BaKHO TIOMHHUTH O TpHEJUHON cpejie (KOCHBIE 3JIeMEHThl -+ (DeHOTHUIIbI
JKHUBOTO OKDYKeHUsl -+ TeHeTHYecKas cpeja). BbiBaer Tak, 4T0 pasidIHbie
BUJIbI IPAKTHYECKY HEPA3THINMBI 110 ¢BOUM (beHoTHIIAM (MOpdOIOrHUecKn),
HO JinOO BOOOIIE He CHOCOOHBI K CKPEIMBAHUIO, JUO0 110 KaKUM-JI100
NPUYNHAM HEe CKPENIMBAIOTCS B €CTECTBEHHBIX VYCJIOBHSIX M C DTOW TOYKH

10nare ke, He IPOCTO MOTOMCTBO, HO BBIKHBIIErO, IOXKHBIIEIO 10 BO3PACTa
Pa3MHOXKEHMS.

70



3peHUd JTOCTATOYHO OTCTOAT APYT OT JAPYTa, YTOOBI MPU3HABATLCA 33 PAa3HBIE
BHIbI. MBI TOBOPUM O TaK HA3BIBAEMBIX 8UJAL-080TUHUKAT.

“Cpenu BUIOB-JTBOWHUKOB HAW0O/I€€ W3BECTEH, MO-BUIMNMOMY, KOMILIEKC
MaJapUiHBIX KoMapoB B EBpone. Panee mosaranam, 4ro mMajdgpus B EBpone
MEePEHOCUTCS €IMHCTBEHHBIM BHJIOM MaJIspURHOr0 KoMapa anoderec. 3ydas
pacmpocTpaHeHHe ¥ HSKOJOTHIO ITOTO KOMapa, HCCAeIOBATENN BBISBUIN
PA3HOTO pOJia HEMOHATHBIE OTKJIOHEHHUs. DBBLI0 0OHAPYKEHO, YTO KOMAaphI
anodesiec BHoOJHE OOBIYHBI B HEKOTOPBIX paitoHax KBpoOmbI, e Majagapun
Her. B omgHWX pafioHaxX OHW MUTAIOTCS TOJBKO HA JIOMAITHUX JKHBOTHBIX,
B JPyruxX NpealovYuTaloT IUTAThCAd Ha dYeJoBeKe. B omuumx paiionax
OHU CBg3aHBI C TPECHOW BOJOH, B JPYIUX - € COJIOHOBaTO#. ToJBKO
mocsie Toro, Kak PajiepoHn OOHAPYXKWI yCTOWYHUBBIE DA3JIAYUUAS STUIL
KOMapOB, OTJNYAIONIUXCS M0 OMOJIOTHYECKAM MTPU3HAKAM, CUTyaIns HAdaIa
MPOSICHSIITHCs. B KOHIE KOHIOB OBIJIO TMOKA3aHO, YTO MaJIIPUIHBIN KOMap
B EBpomne na camom jese mnpejcrapisger co0Oo# TpYIIY M3 IIECTH BHIOB-
nsofirukos” ([67], c. 34).

“Buibl-1BORHUKH MOX»KHO OLPEJIEJUTh KakK MOPMOJIOIUIeCKH CXOJ/HbIE
WIN  HMJIEHTHYHBIE DEeNpOJYKTHBHO H30JUPOBAHHBIE (Pa3sMHOKAIOMIIHECT
pas/ebHO) TIPUPOHBIE oy asun” [tTam ke, c. 33].

[IpuBesennoe  HaMu  olpejejeHue  OJU30CTH  TEHOTHIIOB B
JIeHCTBHTEILHOCTH - CKOpee ToscHenne. KpoMe ero BO3MOXKHBIX JIOTHYECKUX
HEJIOCTATKOB (MMEIOIIUXCS BO BCAKOM ONMpPEJIeeHUN, BHEITHE TPETEH Ty I0TeM
HA ONEPAIMOHAJIBHOCTD), €CTh eIle OYeBHJHAS HEKOHCTPYKTHBHOCTD,
HEBO3MOYKHOCTH WCIOJB30BaHusI. FKcan Obl MBI XOTEIW NPUMEHHTH ero Ha
IpaKTHUKe, TO IPHUILIOCH Obl paboTaTb C OIPOMHBIMU HAOOpaAMU YHCEJI.
B omgnom nHabope mx ObL10 OBl /I KayKJOTO TEHOTHUIIA He MEHbIIe, 4YeM
BApPUAHTOB COCTOSTHHUST CPEJIBI.

Ecte mpocroit BBIXOJ: BCe PaBHO MBI pEAJILHO HE 3HAEM ITHX
quce/, TaK JaBaiiTe BBeJEeM 0o0Jjiee MPOCTON OOBEKT - PACCTOSHHE MEXKLY
reqorunaMu. [lycTb KOHKpeTHOE YHCJIEHHOE 3HAYEeHHE STOr0 PACCTOAHHS
HHAYEro HEIOCPEJCTBEHHO He O3HadaeT. BaykKHO JIMIIb, 9TO OHO MaJo JIjis
OTM3KUX TEHOTHIIOB M HE MAaJIO JJIs TeX, KOTOpbIe Mbl CUATAeM OJTU3KUMH.
Koneuno, crouso Obl KOHKPETU3UPOBATH, 4YTO TakKoe “MaJio” u “He MaJo’,
HO JIeJIATh ITOTO 3/1eCh HEe Oy/eM, OCTaBUB KOHKPETH3AIUK ITHX CJIOB KaK
OTKpBITHIT Botrpoc. VTak, Ha X BBeJIEHO pacCTOsIHHE.
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5.6 HMepapxm4HOCTh I'€HOTEHN.

[TonbrTaemcst co3marh cebe 3pumbiii 0O6pa3 renorenn. OmgHO BpeMst OBLIO
00IIey HOTpeOUTEIHLHO HALISAHOE IT0COOUEe B BHJIE KAPTHI C PACHOJI0ZKEHHBIMH
Ha Heil JaMIIOYKaMH OT KapmaHHoro <ponapuka. lVMu obo3HAYAIUCD,
HaIpuMep, 3JeKTpocTaHiuu. Korga BKIIOYAJHCH JAMIOYKH, Ha KapTe
3azKUTaJINCh OTOHBKY U OBLJIO BUJIHO, I'JIe CKOJIBKO 3jieKTpocTaniuii. MoxkHo
ObL7I0 OBl YCOBEPIEHCTBOBATH TaKoe Tocobume, mogbupas st KayKaoi
9JEKTPOCTAHIIUH JIAMIIOYKY, MOIITHOCTH KOTOPO#i ObLIa ObI TPOMOPIMOHAILHA
IpPOU3BOACTBY 3Hepruu. Torga ObLIO OBl BHJIHO HE TOJBKO, II€ CKOJHKO
9JIEKTPOCTAHIIN, HO B CKOJILKO B KAKOM paifoHe IIPOU3BOIUTCA SHEPIHUH.

[IpescraBum cebe X Kak OOJIBIIYIO KapTy, a JJIsd KaxKJIO0I'O I€HOTHIIA
U3 TEeHOTEHH BOOOPA3WM JIAMIIOYKY, OTMEYAloIIyl €ero IOJOKEeHne Ha
9Toit Kaprte. MOIIHOCTH JIAMIIOYKH BbIOEpPEM IPOMOPIMOHAIBHO OHOMAacce
opranuzMa. Urto ke Mbl yBHIEIH ObI, Oy/Ib 3TO npojaeaano? Kapra X 3amsia
OBl OrPOMHOE IPOCTPAHCTBO. JlaMImouek Ha Heii ObLIO OBl OYeHb MHOTO. Bpsi
JIN YAAJTOCH OBl OTJIAIEeTh TaKyIo KapTy ¢ OJH3KOTO PACCTOSHHS.

OroiijieM HECKOTBKO JaJibie. UTo Ke Mbl yBUIUM Ternepb! Jlammouxn
OyIyT pacmo/ioXkKeHbl gajeko He paBHOMepHO. C BBIOPAHHOTO PACCTOSIHUS
HEBO3MOXKHO OyJIeT YBUJETH OJIHY JAMIIOYKY, 3aTO Oy/IeT OYEeBHJIHO, HUTO
CBETSIMeCs: TOYKH Pa3sdpocaHbl KydKaMH, JOBOJBHO IJIOTHBIMH TPYIIIIAMH,
MeZKTY KOTOPBIMH TUTAHTCKHUE ITPOCTOPHI HEUCIIOIb30BAHHBIX BO3MOYKHOCTEIH.

Taxkoe pacrnojioKeHne TOYEK  JOJKHO, BEPOSTHO, HAIMOMHHATH
pacmpejiesienne BerecTBa Bo Bceenennoit. HacTumpl coOupaioTcs B 3BE3JIbI,
Te - B FaJAKTHKH, Jlajee - CKOIIeHHe TajJlakKTUK U T.J. (HO He 0Dsi3aTesbHO
710 GECKOHEUHOCTH ).

Hukro He Bumen Hameili BooOpaxKaeMoili KapThl, He HCCIeI0BA
CHEIUAJIbHO BOIMPOC O HEPABHOMEDHOCTU PACIIOJIOKEHUS] N€HOTeHH B X, HO
BECh OMBIT OUOJIOTHHN Bpoje Obl yOexK1aeT B HAJTMYUN ITON HEPABHOMEDHOCTH.

Her crnennanuoro 3aguKCHPOBAHHOTO TEPMHUHA, JIJIsT OMMCAHHOTO BUA
pPACIIOJIOKEHHST TOYEK - TeHOTHIOB M3 reHorenu. Hambosee moaxoasdnium
KaxKeTcd Ha3BaHUe “uepapruyeckoe pacnosoxcerue”. TOUYKH CKJIAIbIBAIOTCS
B CI'YCTKH - I'DYIIUPOBKH HEPBOIO yPOBHsI, T€ - B I'PYIIUPOBKH BTOPOIO
YPOBHS U T.JI.

[ToaMbIBaeT MCIO/IB30BATD JIJIA CTYCTKOB TIEPBOrO YPOBHS TEPMUH “BUJT
JIJISI BTOPOTO, TPEThEro M T.JI. - HA3BaHUS BBICIIUX TAKCOHOB OHOJIOTHMYECKOit
cucreMaTuKu (poji, ceMeicTBo,...). Ho mesarh 5T0ro Mbl He 6yaeM. UTo Takoe
CI'YCTOK, MOXKHO OIpe/e/inTh (hOpPMaJibHO, 110 KpaiiHeil Mepe B TOM MHDE,
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rae Mbl cefiyac Haxogumcst (mano X, paccrosHue Ha X, T€HOTHb U T.JI. -
BC€ TMOTEHIHATBHO OCYIIECTBIMOE TPE/IIOIAraeTCsl OCYIIECTBUMBIM Ha JIe1e).
Yro takoe Bua! Ha 3Ty Temy ecTh MHOTO TOYEK 3DEHHUs, U HAM COBCEM He
xoueTcd, T00aBIsdsd K HUM ellle OJTHY, BCTPEeBATh B JUCKYCCHUIO CHEUATACTOB-
6uo0roB. Y10 J)Ke KacaeTcs CryCTKOB BBICITUX MOPSIKOB, TO UX COBIAJEHHE C
BBICITTIMU TAKCOHAMY COBCEM HE OYEBHJIHO, XOTs CXOJICTBO OTPUIIATH HETb3s.

Tem me MeHee, CyIIECTBYIOIIAsl CHCTEMATHKA MOXKET PACCMATPUBATHCS
KaK TOATBEPZKIeHNe HepapxuaHocTn renorenn. Ocobu 0HOTO BUIA TOJKHEI,
BEPOSITHO, OTCTOSATH JAPYT OT JApyTa MeHbIe, 9eM OT 0cobeil a1pyroro Buia,
XOTsl caM BHJ, B HbIHEITHEM TOHWMAHUU MOYKeT PacnaJaThcsd Ha HECKOJIBKO
CTYCTKOB MepBOTO Topsika. VTak, mpuMeM, 4TO BHUJIBI - CTYCTKH, HO He
00s13aTeJIbHO TIEPBOr0 MOPSIJIKA, U HE BCSIKHUI CIyCTOK - TAKCOH.

Jlpyrue crycTKE, MEHBIe YeM BUJ, MOTYT OBITb HAJeHbl B HEpPAPXUU
BHYTpUBHAOBHIX exnunil. K. M. Sapaackwuii ([46], ¢. 219-220) Bbigessier ceMb
TaKWX eJIMHUII,

“l.ITonyBum... - reorpadpudeckas WJIH 3KOJOTHUYECKAs] paca, ITOYTH
JIOCTUTTIIAsE COCTOSIHUSI MOJIOJIOTO BUJIA.

[Toxsuy... - chopmupoBannag reorpadudeckas uin 3KOJOrnIecKas paca.

DKOTHIL... - JJOKAJIbHASA SKOJOTHIECKAs paca.

MecTHnasg mnomnysadiys... - OTHOCHTEJIbHO O0DOCODJIEHHOE —IIOCeJICHHE,
YCTORYMBO 3aHUMAIOIIee ONpeJeJeHHYI0 TEePPUTOPUI0 W CIOCOOHOe K
CaMOBOCIIPOU3BE/ICHUIO; OCHOBHAS €IWHUIA HaceJeHus U 0oJiee WIN MeHee
OTYETINBO OIPAHUYEHHBIT CTPYKTYPHBIH JJIEMEHT BUIA.

DKOIJIEMEHT... - BHY TPHUIIONY/ISIIIHOHHAST (DOPMA, CBSI3aHHAS CO CIASIHHBIM,
HEPACHIETISIONUMCH TeHeTUIeCKN KOMILJIEKCOM U CHOCOOHAS BBIXOJINATH U3
MOMYJISAIAHA B MOJOXKEeHNe CaMOCTOSITENbHO CYIIECTBYIONIETO IKOTUTIA.

Mopdo-6nosorndeckass  rpynma WM U30peareHT... -  TpYIIa
OPraHu3MOB BHYTPHU MOIMYJIAINNH, WMEIOIas OJNHAKOBYIO WU Pa3JIUIHYIO
HACJIEICTBEHHYI0 OCHOBY, pa3jimanmMasi MOP(OJTOTHIECKH, HMEIOIIAs CXOIHBIH
put™M paszBurus (QeHorpyimna) u OJUHAKOBO Dearupyronias Ha YCJIOBHI
CpeJIbl.

Buworum... - sseMeHTapHas ~eIWHUIA TEHETUYECKON  CTPYKTYDPBI
HOILYJIAIUK; TPYIIa 0CO0ei, WMEIONMX HOYTH TOXKIECTBEHHBI TeHOTHUI
U OTJITUYAIONINXCH OT BCEX TAKUX YKe IPYIIT XOTsd Obl OHON MyTarueii’.

Jamee K. M. 3Bamajckwmii moapoOHO KOMMEHTHDPYET IMpeiaraeMyio
nepapxuio, obparmas ocoboe BHUMaHHe Ha YCTAHOBJEHWE T'DAHUIL TOW WU
UHOIl TpynmupoBKu B jeiicrButenapnoct ([46], c. 220-259). Tem cambim
HPOSICHSIETCS CMBICJT OIIPEJICJIEHUs] W €My [PHJIAETCS OIePAIMOHAbHBIT
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XapakTep - o KpaiiHeit Mepe, qacTuaHo. OOHAPYKEHUE TAKHX IPAHUIL MOYKET
CJIYZKHUTHh apr'yMEHTOM B I10JIb3y MEPAPXUIHOCTU T'€HOTEHH.

Ormeuennplit pakT - HEPAPXUIHOCTH PACHOJIOKEHHsI TEHOTeHH B X
HACTOJIBKO BaKeH, YTO MPeJICTABIIeTCS HeOOX0TUMbBIM, BO-IIEPBLIX, HAIEKHO
€ro YCTAHOBHTD, a BO-BTOPBIX, IMOIBITATHCSA OObICHUTD TEOPETHIECKH.

CchlIOK  Ha OYEBHIHOCTH [IJIsT yCTAHOBJEeHHs haKTa HeIOCTATOUHO;
MHOI'0€, CYHUTABIINEEeCHd OYEBU/IHBIM, OKA3aJ/I0OCh BIIOCJIEJICTBHH HEBEPHDLIM.
Bupodewm, Bcst OM0I0rHsT OCHOBBIBACTCS HA ITPEIIOJIATraeMOil TepapXudHOCTH.
[IpejicTaBienne o Takoit OpraHu3allil MHUPa YKUBOTO IMOKA HE TPUBEJIO K
CePbE3HBIM IIPOTUBOPEUUAM, H 9TO BCEJIAET HAJIEXKY, 4TO IPOTHBOPEYHUs He
HOSABATCS BIpeb. [[loaTOMy MOXKeT OKa3aThCsd PA3yMHBIM COXPAHITH TaKOe
HpejcTaBAeHue U jAaJjiee, a KaKAblil ycliex, JOCTUIHYTbIA ¢ ero IOMOIIbIO,
CYATATh KOCBEHHBIM JOKA3aTeJbCTBOM U JIjId HEro, He CTaBd IMPH 3ITOM
OTJEebHON TPOOJIEMbI O CYNIECTBOBAHUN HEPAPXUIHOCTH.

DTy npodsieMy TPYAHO HE TOJBKO PEHIUTh, €e TPYAHO U OJHO3HAYHO
nocTaBuTh. [lodTOMY NPUXOAUTCS TOBOJIBLCTBOBATHCA TAKUM  OOXOIHBIM
MatneBpoM. [Ipumem wuepapxudHocTb Kak ¢axt, 0Jaro 3To He BXOJUT
B OYeBH/HbIE [POTUBOPEYUNSA C HWMEIOIUMCSI OIBITOM. DyaeM IIHPOKO
MCIIOJIL30BaTh 3TOT (aKT B HANMUX MOCTpoeHusx. [lonbiTaemcs garth emy
Teoperndeckoe obbgcHenue. Eciu nurje Ha u306paHHOM IyTH HE BO3SHUKHET
CYIIECTBEHHBIX MPENATCTBUH, TO He CTaHeM OCOOEHHO 3aJyMBbIBATHCS O
HETIOCPEJCTBEHHOU MPOBEPKE MPUHATON TUIIOTE3HI.

[Touemy ke mpobsiemMa MePaAPXUIHOCTH CTOJb TPY/IHA JJIS OTHO3HAYHOMN
TOCTAHOBKH U perterus? /la moTromy, 4To HM X, HI F€HOTE€Hb HE TOCTPOCHBI
U B MOJHOM OObeMe MOCTpoeHbl He OyayT. OHU NpHAYMaHBI KaK BayKHbBIE
JIeTaJId KapTUHB M#pa. JlaBaemble omnpeieneHus WHOIIA HOCHIH BPOJIE
OBl ONepaIMOHATBLHBINA XapaKTep, HCIIOIb30BAJINCH HAOMI0aeMble BeTUINHBI,
HAIPUMED, 9YHUCJI0 TTOTOMKOB, B ONpEIeJeHHH OJU30CTH TOUYEK u3 X. ITO
HEe JIOJIKHO BBOJAUTH B 3a0ayxkjenue. Huyero peanbHO KOHCTPYKTHUBHOI'O
B 9TUX ompejeneHudx HeT. OHE MOIYT CJIYyKHTb TOJbKO HIEOJIOIUICCKUMHE
OCHOBAHHSAMH I KOHCTPYUPOBAHUH 00Jiee PEATUCTHIHBIX ITPOIELYP.

Ilepeuncaum, uwero He xBaTaeT. Her onumcanma X, ¢ IIOMOIIBIO
KOTOPOI'0 MOYKHO ObLJIO Obl BBIJIEJATH U3 HEro TOYKH. JlJjiss 3TOro Hy»KHO
CO3/7aTh MOAXOASAIINNA sA3bIK onucanusg Touek X. Hyken cmocob jis
BBIYHUCICHUST paccTosinmii na X. VHTepecHo, 4TO BTOpas 3ajada MOXKET
pemarbcsd OTAEJABHO OT MepBoil. MOKHO 3aJaThCd EJIbI0 BBHIYHCIHTD
paCCTOsHHEE MEK/y TeHOTUIIAMHE JBYX KHBBIX CYIIECTB, HE HMesT HOAPOOHOIO
ONMCAHUSI CAMUX T€HOTHIIOB. JTO B HEKOTOPOM HPUOJMKEHUN YIKE CJIETAHO
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eenocucmemamurot [4]. OkazpiBaeTCs, MOKHO U3MEPATH HACKOJIBKO OJIU3KE
sBe mosiekystbl JIHK, He umes mojinoro onucanus ux crpykrypbl. Jlns aroro
IJIABSIT JBOHHBIE CHHUPAJIN, CMEINBAIOT OJUHAPHBIE TENOYKH, TOJTYyIeHHBIE
OT pa3HBIX OPraHU3MOB (HH OTPE3KH THX TEI0YeK ), OXJIAZKIAI0T U CMOTPSIT,
HACKOJIBKO YCIENTHO Oy1yT 00pa30BbIBATHCS JABOMHBIE CIUPAJIH U3 KYCOUYKOB
Pa3HOIr0 MPOUCXOXKIAEHUS. JTOT METOH T'MOPUIAN3ANNT U eT0 MOAUMUKAIIAN
MO3BOJISIIOT KAK-TO U3MEPUTH OJIN30CTH U OPOZK AT HEKOTOPOE PACCTOSTHUE.
Ho Bwrumciisiercst ono He st ToUek X, a JIs OpraHu3MoB. Bor ere 3a/1a4a:
HAWTU CMOCOO OMUCATh TOYKY B X, COOTBETCTBYIOIIYIO JIAHHOMY >KHUBOMY
CYIIIECTRY.

[Tocne »3storo - ruranTckag paboTa MO COCTABJIEHWIO TeHOTEHH.
HeBo3moxkno mepebparh Bce KHUBbIE CyHIECTBA W IHOCTPOUTH T'€HOTEHD
noTHOCThI0. Hy»kHO m300peraTh crnocoObl COKPAIEHUsS ONUCAHUS U YUCIA
oneparnnit. Hakonern, mocie Bceil 3Toif paboThl Haa0 OyIeT CrernaabHbIM
obpazoM obOpaboraTh JTaHHBIE, YTOOBI BBISICHUTH, €CTh HEPAPXUIHOCTH WJIK
ee HeT.

Takux HemocpejCTBEHHO HE IPOBEPEHHBIX (DAKTOB - THIIOTE3 MHOIO B
Joboit nayke. I[lpumepsl u3 ucropum (PU3MKHU: €BKJIUJIOBOCTH T€OMETPUH
PeAJIbHOTO MUPa, BO3MOXKHOCTD MOJHOCTHIO IETEPMUHUPOBAHHOTO OTIUCAHUSI
Muposaanus. CoppeMenHyo (hU3UKy Tporarb He Oy1eM.

Teoperndueckoe o0cyzKjaeHWe BOMpPOca 00 MEPAPXUIHOCTH HAYHEM C €ro
HanboJIee BaXKHOTO YACTHOTO CAyYas: MoYeMy BOOOIIE CYIIECTBYIOT CTYCTKH,
a He Oojiee MM MeHee paBHOMEpHOe pacupenesnenne! OOmenpu3HAHHBIE
MPUMEPHI HEOTHOPOIHOCTEH - CIYCTKOB JAI0T Onoiornvdeckue Buabl. [loaTomy
CIOZa BXOJUT BOIIPOC: TMOYEMY CYIIECTBYIOT BU/IBI?

3ajaBIuCh ABYMs BOIMPOCAMU: “TOYEMY CYIIECTBYIOT BHABI! W “KAKOBO
nx 3nadenue?” - 9. Maiip numet: “IToxkanyit, HeT JydIero cnocoba OTBETUTH
Ha 3THU BOIPOCHI, Y€M IHOIBITKA IIPEJICTaBUThL cebe Mup 6e3 BuioB. Boobpa3um,
HAPUMED, MUP, B KOTOPOM CYIIECTBYIOT OJHU JIUIIb OCOOU, COCTABJISIONINE
OJTHO COOOIIEeCTBO, BHYTPU KOTOPOTO IMPOMCXOJUT CKpermuBanme. Kaxkmiasd
0coOb B TOH WM HWHOM CTEleHH OTJMYHA OT JI00OH Jpyroi ocobu u
Kaxkaas 0coOb CIIOCOOHA CKPEIIMBATHLCI C TeMH OCOOSIMH, KOTOpBIe ¢ Heil
naubosiee cxoxku. B nameMm BoobpazkaeMOM MHUpe Kaxjiasg ocoOb ObLia Obl,
TaK CKa3aTb, MEHTPOM CEPUU KOHIEHTPUIECKUX OKPYKHOCTEH, 00pa3yeMbIx
Bce GoJiee OTJIMYHBIME OT Hee 0coOsiMu (BOT OHO - Hallle MTPOCTPAHCTBO
X ¥ paccrosiHEe B HeM, HCIOJb3yeMble B DACCYKJEHHHW - IpuMed. ABT.).
[TapTHepsl B KaxKmoii OpauHoil mape B cpemgHeM OBLIH OBl  JOBOJIBHO
OTJIMYHBI JIPYT OT Jpyra U JaBaju Obl B CBOEM I[OTOMCTBE MHOZKECTBO
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TeHeTUYeCKN Pa3HbIX TUmoB. [IpeamosokuMm Temepb, YTO OAHA M3 TaKUX
pekoMOuHanuii 0COOEHHO XOPOIIO MPHUCIOCOOeHA K OJHON W3 JOCTYITHBIX
uunr'? ). B aroit HuIe ona npoigeTaer, Ho, KOTJla IIPHIET BpeMs ClapUBaHUs,
STOT “BBICIHIMI’ TeHOTHI Heu30exkHO Oyjer paspymen. Mexanusma,
KOTODBIN TIPeoTBpaIiag Obl Takoe paspylleHre HAWIY4IInX KOMOWHAIU
TeHOB, He CYIeCTBYET H, CJIeJIOBATETHHO, He CYIIECTBYET BO3MOXKHOCTHU
[IOCTEIIEHHOI'0 COBEPIIIEHCTBOBAHMUS KOMOWHAIMT reHoB. Temepb CTaHOBUTCS
MOHATHBIM 3HAYEHNE BUI0B. PerpoIyKTHBHAS N30/ISINs IPEICTAB/ISIET COOO0
3AIUTHBI MEXaHW3M BUA, KOTOPHIl MPENSITCTBYET HAPYIIEHUIO €10 XOPOTIIO
MHTErPUPOBAHHON CHCTEMBI KOAJATITHPOBAHHBIX T€HOB (T.€. CHCTEMBI XOPOIIO
IPHUCTIOCOOIEHHBIX IPYT K JAPYTry reHoB - mpumed. aBt.)” ([67], ¢. 29-30).

Yro ckazarb 00 31om oObscuenun?! OHO BO MHOIOM IIOBTOPSIET
nasaue aprymenTsl @. J[xkenkunca nporus Teopuu . /lapsBuna: moJioBoe
Pa3MHOKEHWE JIOJI7KHO PACTBOPUTH HOBBIE BBITOJHBIE Tpu3HaKkd. . Maiip
“nepeBopaumBaer” apryment @. JXKeHKHHCA: IIOCKOJbKY PacTBOPEHUS
HOBBIX TIOJIE3HBIX MPHU3HAKOB JOMYCTUTH HEIb3s, JIOJKHBI OBITH BUILI U
PEIPOyKTUBHAST U30JISIIUST, ITO BBITOIHO.

Bropoit paz “serroguo”. Komy? Kro gaBisercs nocuTesem “permaroriero
npaBuia’s CKPEIUBATHLCS - He CKpemuBarhea! I modemy wuMeHHO OH
MOJIy4YaeT BBITOAY OT W3OS

5.7 Panumyc ckpenmmuBaHusa u OpadHble TPEANOYTEHUS Yy
JApO030UJTHI.

K Bompocy 0 COOTHOIIEHHH PA3JIMIHBIX BBITOJ, Mbl €Ille He pa3 BEPHEMCH,
a MOKA 3aMeTHM, UTO Pa3MbIBAIOIIEe BO3IEHCTBHE TOJIOBOTO Pa3MHOKEHHS
MOKeT OBIT ycTpaHeHO u 0e3 obpaleHnss K “BbITOJAHOCTH 0Opa3oBaHMs
PENpPOAYKTHBHO HM30JUPOBAHHBIX I'PYHIHAPOBOK. UTOOBI IOKa3aTh 3TO,
BOCIIOJIB3YEMCsI VK€ BBEJIEHHBIM 1O cyTu . Maiipom mnpejacrapjieHrHeM o
“paduyce ckpeuwsusarus’.

[IpeamosoKuM, 9TO CKPEIUBAHUE TOIYCKAETCS TOJBKO B TOM CAydYae,
KOTJIa, PacCTOsIHWE B X MeEKy TeHOTHIaMHu 0coOeii He OOJIbIlle HEKOTOPOTO.
OTO KPUTUIECKOE PACCTOSHUE U HA30BEM PaJIMycOM cKperuBanusd. Ecau on

12¢Hyumra (skomormueckast) - COBOKYMHOCTb (haKTOPOB BHENIHEH Cpejbl, K KOTODPBIM
npucnocobied JaHHbIA B (MM MHOI TAKCOH); BHEIHee BbIpaKeHue norpebHocreil
opranusma, cruenuduueckuii cuocod ucnosnb3osanus cpeipl’ ([67], c. 422).
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JIOCTATOYHO MaJI, TO pa3MbIBalOlIee BO3JIEHCTBHE IMOJOBOIO PA3MHOMKEHUS
Ha “HaWIydIue KOMOMHANUU T'€HOB  MOZKET ObITh CKOMIIEHCHPOBAHO OoJiee
YCIIEIITHBIM ~ BBIZKHBAHUEM HOCUTEJeH 3TUX “HAWIydIIuX KOMOWHAITWMI .
[Ipepnosioxkennsiit 9. MaiipoM B ero paccyzKJaeHud OT IPOTUBHOTO “MUp
0e3 BUIOB” JJIsT COXPAHEHHsT HAMJIYYIINX KOMOMHAIUMI MeHOB He HyXKIAeTCs
B CIENHAJBHOM MeXaHH3Me PEeNpOIYKTHBHON M30JAIHMH - BCE 3aBUCUT OT
pajinyca CKpeliuBaHus W TOr0, HACKOJBKO dTH “HamJIydlnne KoMOWHaIuu’
JIeHCTBUTEIBHO SIBJISTIOTCSl HAWIYYIIAME, HACKOJBKO YCIE€X BBIKUBAHUS
HOCHUTE/IST 9TOW KOMOWHAINW OTJIMIAETCS OT yCIieXa HOCUTEJs TEeHOTHIIa,
OTCTOSIIIErO OT Hee Ha PAJINYC CKPENUBaHus (9T0 OTIndne yI00HO H3MepSITh,
HAaIpUMep, OTHOIIEHHEM BEPOITHOCTEH JOCTHXKEHHHA PEeHpOLyKTUBHOIO
BO3PACTa WM OTHOIIEHHEM OYKHUJIAEMbIX KOJUYECTB IMOTOMKOB B OJHOM U3
HEPBBIX TTOKOJIEHH ).

Mogesib “pajuyca cKperuBanns’” OTHOCHTCS K TATOMY (“9BpHCTHYECKast
MOJIeIb 6e3 KOJIMYeCTBeHHOTO MOATBEP K IeHns”) WK JaxKe necromy (“ydarem
TOJBKO HEKOTOpbie ocobenHocTr”) Tumy. OHO 3aBEJOMO CHJIbHEe Orpy0JiseT
PeaIbHOCTh, YeM MOJiejib CBODOJIHOrO 11podera B (pusuke 1ra3os.

[IpeamouTenust B CKpemuBAHUU HE CTOJIb MPOCTBI, ITOOBI WX MOYKHO
OBIJIO OMUCHIBATH OJHON BEJHYHHON (pAIMycoM) W, 9TO WHTEpecHee, OHU
He MOCTOSHHBI, & 3aBUCAT OT IIOTHOCTH MOMYyJIANWd ([epeHaceIeHre u
Pa3peKeHHOCTH ), ee (heHOTUITUIECKO OJJHOPOIHOCTH WJIH HEOMTHOPOIHOCTH U
apyrux ¢dakTopon. [IpuBenem oauH npuMep, HABOIANINAN Ha Pa3MbBIILICHHS,
He OTHOCIIHIICT K OHOIOrIIECKO YBOIIONNMN.

XOpoIo yCTaHOBJEHO, YTO Y ILIOAOBOM MYIIKU JIPO30MUILI BHIOOD
6padHOro MapTHEpa MPH YXaKUBAHUU JeJaeT caMKa (HACTOJIBKO, HACKOIBKO
MOXKHO TOBODHUTH 0 “mesanuu BbiGopa” nposzoduioii). CTaBUIUCH OMBITHI,
3aKII0YAIONIAECST B TOM, YTO K TONYJISIUH MYIIeK OOBIYHOIO, JUKOIO
THia 100aB/ISII0Ch HEKOTOPOe YUCI0 (DEHOTUIUIECKH OTJIMYHBIX MYTAHTOB.
Korma stux MyTanToB ObLI0 Maio (peAxmit (eHOTHI) CAMKH OKa3bIBAIH
UM 3aMeTHOE IpEeINOYTeHHe: Ha OJHOI0 MYTaHTa CaMIa PHUXOIHI0CDH
OYTH BJIBOE OOJIbIIE OILJIOJOTBOPEHHBIX CAMOK, YeM Ha oObranoro. Kormpa
YHUCJIO MYTAHTOB YBEJIUYMJIM W OHO CTAJO HPUMEPHO PABHBIM KOJHUYECTBY
OOBITHBIX CAMIIOB, CUTYAIMS N3MEHUIACH: TEIEPh OOBITHBIE CAMIIBI [TOJLY 9a/ 1
HEKOTOPOEe TpeuMyInecTBo. I, HAKOHeIN, KOTJa Yuc/a0 MyTaHTOB Oojiee dem
BTPOE MPEBLICKIO KOJHUYECTBO “CBOMX  JUKHUX CAMIIOB, IMAHCHI MYTaHTOB
sameTHO Bo3pocau. (Hdauueie Ileru, mur. Ilo [67], c. 169). Uurepecto, 4to
Takoro Tuna 3ddexTol npeasuaen Ix. B. C. Xoageitn Ha Moae1sIX BOCBMOTO
THIIA - JEMOHCTPAIUs BO3MOXKHOCTH.
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B nwrupoBamnoii kuure . Maiip moapoOHO paszbupaeT pasTHIHbIe
MEXaHU3MbI PEINPOLYKTUBHON U30IAINHI, N3y YaeT, KaK BO3HUKAIOT IPErPaIbl
JUIS CKpeluBaHus: reorpadudeckne, MOBeIeHYECKNne, TeHeTHYecKne u Jp.
Ho Bor wunTepecnasg ocobenHoctb - cam . Maiip ormedaer, 4TO 3THU
mperpaabl He 00s3aTeIbHO TPUBOIAT K OOPA30BAHMIO JTMCKPETHBIX €IHHIIL
- BugoB: “KpaeBble MOMyJSIuu IMHPOKO PACIPOCTPAHEHHBIX BUIOB MOLYT
OTHOCHUTBCS JAPYT K JAPYTY KaK Pa3JddHbIe BHJBI, JayKe €CJIH OHU CBSI3aHbBI
Nenbio  cKkperuBatomuxcst nomysasmuiit” ([67], ¢. 26). D10 Moxer OBITH
MPOUJLTIOCTPUPOBAHO C TIOMOIIBIO MPEJICTABIEHUS O PAJIIYCe CKPENNBAHMUS:
JajeKre TOYKH X, PACCTOsIHHE MKy KOTOPBIMHU OOJIBIIE ITOTO PaJnyca,
MOTYT OBITH CBSI3aHBI IIENbI0 TOYEK, B KOTOPOH PACCTOSHHE MEXKIy
OJMZKARIIIIMEI COCESIME MEHbBIIEe HEro.

5.8 JIumammieckoe 0O0bICHEHUE MEPAPXUTHOCTU.

Jpyrag monmbITKa TOHATH NEPAPXUIHOCTH T€HOTEHU OMUPAeTCd HA THHAMUKY.
[Tonbrraemest npejcTaBUThb, KAK MEHSETCs TeHOTeHb cO Bpemenem. Ojiau
TeHOTHITBI OY/IyT MOSABIATHCS, APYTHE - HCUE3aTh; B OMHUX 001aCTIAX X TOUEK
Oy/meT CTaHOBUTKCSA OOJIbIIE, B JAPYTUX - MeHbIme. I B KaKplii MOMeHT
BpeMeHH HaiijeTcs Takoit Habop obJacTeil, MOKPHIBAIOIIUI CpaBHUTEIbHO
HeOOIBITYIO 9acTh X, B KOTOPBIX PA3MHOXKeHUe WIeT Hanbosee yCIelrHo.

[Touemy Tak? IlpockakuBas BayKHBIE JleTATWM W  YTOUHSIONIHE
MPE/IIIOJIOXKEHNU ST, OTBETHM: TOTOMY UTO HelpepbiBHAs (DYHKITNS KaK MTPABUIO
(310 “KaK MpPaBUIO” JOMYCKAET TOYHOE MATEMATHYECKOe BbIDAYKEHHE) MMeeT
He GoJiee OHOM TOYKH MAKCHUMyMa (B KOTODOIl OHA HpUHUMAET HaubOJIbInee
3HAYEHUE), U TOTOMY, UTO JeTH TTOXOKU HA POIUTENeil - TeHOTUII TOTOMKOB
B MEPBBIX TMOKOJEHUAX ¢ OOJBIION BEPOITHOCTHIO JIEXKAT B X HETATIEKO OT
PEHOTUIIOB pojauTeJIei.

N3 srux aByx cooOpazKeHwuii, OJHOTO - MaTeMaTHYeCKOro, JIPyroro -
OMOIOTNIecKOro, MOXKHO MOJTYYUTb, UTO JaKe eCJU UCKYCCTBEHHO CO31aTh
foJlee WM MeHee PaBHOMEpHOe pacmpejesenne ocobeit (“rymanHocts” B
X), TO €O BpeMeHeM MOYTH BCE KUBOE OYIeT COCPEIOTOUEHO B HEGOJIBIINX
Crycrkax - “3pe3ziax’, MeKJIy KOTOPbIMH IIyCTOTa, TOYHEEe, HAMHOI'0 OoJiee
pa3pekeHHOe MPOCTPAHCTBO. “3Be3/bl” 00Pa3yIoTCs TaM, Te PA3MHOXKEHNE
U BBIZKWBaHue OyIyT B cpejHeM Haubojee yCHerrHbl.

[loce cymrecTBeHHOTO YTOUHEHUsI (DOPMYJIUPOBKH 3TO YTBEPZKJIeHHE
CTAHOBUTCS MaTeMaTuvdeckoil Teopemoil [35]. Yrounenwe, yBbI, TpebyeT
Cy’KeHUs HPEJIIOJIOKEHUA M OTJAJIdeT 10JlydaeMoe YTBepKJIeHHe OT
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pPeaTbHOCTH.

3HaunTebHBIE  YKJIOHEHUsI TeHOTHIIOB IOTOMKOB OT T'€HOTHIIOB
pouTeiel, ecJii OHM WMMEIT MeCTO, NMPUBEIYT K IEPEBOAY BOIPOCA O
“crycrkax’, 06 HepapXuIHOCTH U3 Pa3psd/ia KAUeCTBEHHBIX B KOJTHIECTBEHHBIE.
Pasauna TemioB pasMHOXKeHHsT OyleT crocobcTBOBATL —00Pa30BAHUIO
CT'YCTKOB, a OOJIbIIag W3MEHUYNBOCTb TEHOTUIIOB - HUX PAaCIIbIBAHUIO,
[IO3TOMY BOIIPOC TOJIyYaeT JAPYTyio (DOPMYJIUPOBKY: KAKOB XapaKTePHBIH
pasmep cryctka? Ecim oH Beqwk, TOTJAa HET HU CTYCTKOB, HU TeM 0oJiee
NePAPXUTHOCTH.

Eme pa3 momdyepkubaeM, 4ro “crycToKk” W “BUJ He paBHO3HAYHBI. B
YACTHOCTH, BCE PACCYKICHHUS O CI'YCTKAX IIEPEHOCATCs Ha cJaydail 6ectonoro
Pa3MHOXKEHUs, JJIsi KOTOPOIO NPUMEHEHUE MOHATHS “BUJL’, OLPEJIEJIEHHOIO
qepe3 PenpoayKTUBHYIO H30JIANNI0, 3aTPYIHEHO.

5.9 IIpobGsieMbl NPOUCXOXK/AE€HNA BBICIINX TAKCOHOB.

Bompoc o mpomcxoxKeHun BBICHIMX TAKCOHOB: POJIOB, ceMmeiicTB, ... - B
KazKJI0M KOHKPETHOM CJydae caoxkeH. IIpocreiimmas Momesb ero perreHus
TaKOBa: B 3TH TAKCOHBI OO'bEIMHEHBI BHJIbI, MMEBIIHE OOIEero mnpejaka. dem
BBIIIIE TOPSJIOK TAKCOHA (WeM Jajibliie OH OT BHJA) - T€M JpeBHee STOT
TUIOTETUYECKUN OOIIMI TPEeJoK, TEeM PaHbIIe MPOU30ILIO PACXOXKICHHE
POIHUTEIBCKOTO BHA, PACIAJ] €ro Ha HECKOJIbKO HOBBIX. Tak Ju 3107

Y mac (ma # y OOJBIIMHCTBA) HE BLI3BIBACT COMHEHHSI, 9TO BBICIINE
TaKCOHBI MOT'YT BO3HHKATh TakuM crmocoboM. Ho cTosb ke odeBUIHBIM
KaxKeTcd W TO, 9TO ITOT CIocob - He eIUHCTBEHHO BO3MOXKHBIN. [losTomy
JIJIST Ka2KJI0TO TaKCOHA, CYIIEeCTBYEeT ImpobeMa: KaAKHM CIIocOO0M OH BO3HHUK?

HemspecTHO, Kak MPOU3OILIN I[BETKOBBIE PACTEHHUs. IDTOi 3araJkoit
3aHEMaInCch MHOrme. “OmHako m Tenepb, depes 0e3 masoro 200 jger moce
“ITonbiTkn obbsacuennsd meramopdoza pacrenunii’” I'ete n wepes3 100 ¢ umaum
Jer nocae “IIponcxoxaenus Bugop” JlapBuHa, cpaBHHTE/bHASS MOPMOIOTHS
BCe ellle He JaeT OJHO3HAYHOTO pellleHus “Npokistoii 3araaku” [57|. Peun
UJIeT O Pa3HOIIACHSX He B MWIBIX CEPJIY CIEIUAJHCTa JeTAJISIX, MaJo
9TO TOBOPSIIUX HemocBsamieHHoMy. CIIOpBl 0 TAKHX JAETAJIAX HEe PEIKOCTD,
HO 3/16Ch TOBOPUTCS O KOJIOCCAJIBHBIX IPOTUBOPEUUAX MEXKIY OBITYIOINME
Toukamu 3perns. OIHW MOJArafoT, YTO BCE TPYIIbI I[BETKOBHIX CBI3aHBI
Me2KJTy CODOI ITPOMEKYTOUHBIMH 3BEHBbSIMU, APYTHE YTBEPKIAIOT, YTO CBA3H
MEXKIY 9TUMHU IPYIIAMU HESICHBI, & MPOMEXKYTOUHbIE 3BEHbs COMHUTEIbHBI.
OsHE cYUTAIOT, YTO IEOJIOTHYECKas JIETOIMCH HE MOJIHA U OCTATKH HPEIKOB
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IIBETKOBBIX IPOCTO HE COXPAHWINCH, HANPUMEp, 34 CUeT TOro, YTO OHU
oburtasu B ropax. /Ipyrue, HaobopoT, HACTAMBAIOT HA JOCTATOYHON TOJHOTE
Te0JIOTUYIECKON JIETOMCH U TOYKe BeChMa yOenTe /IbHO.

Ham  tpymao  omHO3HAYHO  BBIOpATh W3 3TOH  JIHCKycCHAU
HETPOTUBOPEYHBYIO TOUKY 3DEHUs - CHEIWAJIUCTHI ellle He TOTOBOPWJIHCH.
Ho MBI MOXKeM TONBITATBCA JIydIlle MOHATH MPUHIHUNHATBLHOE CYIIECTBO
cropa, obparasich K Harreil MOJeIn - Kapre ¢ JaMIodKaMu (K CBeTAIIeics
reHoTenn). BHOBBL OyneM roBOpHUTH O CIYCTKaX T€HOTHIIOB, a HE O TAKCOHAX
- BHJaX, pogax, cemeficrBax, ... CryCTKM BHIHBI Ha KapTe Kak sIPKUe
MITHA, TAKCOHBI K€ OOBIYHO COCTABJAIOTCA MO DSy TMPU3HAKOB CTPOEHUS
OPraHU3MOB U X B3aMMOOTHOIIEHUN CO CpEeIOM.

5.10 BoccranoBienue nCTOpUN 171 BBIMUAPAHUSA
JUHO3aBPOB.

Bynem cmorpers na wmamy kapry. OTOIBHHEMCS JTOCTATOYHO TaJIEKO,
4TOOBI sicHee ObLJIM BUJIHBI KPYIIHOMACIITAOHbBIE 0COOEHHOCTH PACIIPE I/ ICHHS
reHorenu o X. BygeM ¢MOTpeThb J0Jr0, MAJITHOHBI JIeT (Mbl BHOBb MOMAJIH
B MU, I[JIe OCYIIECTBAMO BCE MOTEHIMAILHO BO3MOXKHOE). UTO Ke Mbl
yBuauM?! OTOHBKH JBUKYTCS 1O KapTe. BoT apKuil crycTox mnpm JBUZKEeHUU
pasmenmics Ha JBa, T€ CHOBA pPACHAJNCH, O00OPa30BAJIOCh CKOILICHUE.
HekoTopoe BpeMs cocTaB/dioniue ero maTHa ABUXKYTCA PSAJIOM, IOTOM 4aCThb
U3 HUX yracaeTr. DTO - IPUMep JUBEPreHTHOr0 0Opa30BaHUA CKOILJICHHS
Cr'yCcTKOB. BoT Hemomaaeky oT sSpKoro crycTka BO3HHUKJ/IA CBETSIINAsICS TOUYKA,
KOTOpasi MOCTEIEHHO HAPAIIMBAET CBOIO SIPKOCTH. DTO - €Ie OAUH IPUME]D
dusepeenyuy (pacxoxaenus). OH OTIHYAETCST OT MEPBOrO, HO BCE Ke U
3/1eCh MOXKHO yKa3aTh “POAUTENHCKOE’ CryIeHWe TeHOTHIOB. A BOT Ha
TEMHOM MECTe HMOABUJIOCH CBETAIIeeCs IMATHBIIIKO, HAYAJI0 PACTH, JEJTUTHC.
Otkyna ono Bo3umkjao? [lo kapre sToro He ckaxkemb. MoxKeT ObITh, B
pesy/bTare OTJAaJeHHOr0 CKperuBanus uan cumouosa? liau s1o ciepcrsue
IepeHocCa reasoB BI/IpycaMI/I? MBI MOZKeEM YBUAETH CBeTAIINECd IATHa, KOTOPbIE
NpU JIBUZKEHUU CTAHOBATCS Bce OJiMzKe, KaK OYJITO NPUTATHBAIOTCI JPYyT K
JIPYTY. DTO sBJICHUE HA3bIBAaeTCs konsepzeryuet. Ho BoT HeuTo HEOOBITaliHO
uHTepecHoe. Kak emqumoe 1eioe JIBUMKETCS CKOILJIEHHE CBETANIUXCHA ISTEH.
Bpemss or BpemeHH HEKOTOpBIe MSITHA MOKHIAIOT €ro H VIAJIAOTCI B
HEU3BECTHOM HAIIpaABJICHUMH. BHyTpI/I CKOILJICHUd TO U A€JIO 'aCHYT OJHHU IIATHa
7 3aroparTcs JApyrue, MPOUCXOAAT pacuaiabl u cogmkenus. /la, BO3MOXKHO
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u Taxkoe. lleJIOCTHOCTH CKOILIEHUST MOXKET TOIIEP:KUBATHCS OTIAJIEHHOM
eubpuduaayuel U IPYTUMHA CIIOCODAMU TIEPEHOCA TeHeTHIECKOTO MaTepuaia,
a TaKKe CXOJCTBOM CpeJibl OOUTAHUS.

OcraHoBUM JIBHZKYIILYIOCS KapTUHY U C€pa3y I[POIaJieT IOHUMAHHE
TOro, 4YTO 3JeCh HNPOUCXOAUI0. Mbl OyleM BHIETH TOJBKO TI'PYIIIBI
CT'YCTKOB, IpYIIBI Ipynn u T.1. [IpencTaBbre, HACKOIBLKO CJIOXKHA 3a7a4a
BOCCTAHOBJIEHUS PeAJIbHOM HCTOPUM 1O TAKOH MIHOBEHHO# dororpadun,
HACKOJILKO CJIO?KHO YCTAHOBUTH, KAK BO3ZHUKJIA Ta WU WHAS OOIbINASA IPYIITIA.

Ha mnomomp mnpuxoamT MHOTrOe: TaJEeOHTOJOTHYECKUN  MaTepuadl,
HCCJIeIOBAHUS, TTO3BOJIAIONIME OTCeYb HEKOTOPble BO3MOMKHOCTH (HATpHMED,
M3ydYeHne OTJATEHHON MMOPUIN3AINH U IPErPaJ sl Hee) U MHOTOe JIDYToe.
Tak, BbiTackubast daxT 3a (HaKTOM, JeTajjb 3a JEeTajblo, UCCJIEI0BATEH
HAJICIOTCS Y3HATH, 9TO OBLIO HA CAMOM JIeJie.

B wusydenum mpoOmMCXOKAEHUSI BBICHINX TAKCOHOB €CTh CJIOYKHOCTH,
BO3HUKAIOIIE He WU3-3a HEe3HAHWs peajbHOH HCTOPUU, & BCJIEJICTBHE
HIPHHSITHIX CIOCOO0B paccyzKiaeHus. KpymHble TaKCOHBI YacTO CTPOSTCI Ha
ocHoBe anajm3a (HOpMbl, (PU3MOJOTHH U JAPYTIHX COBPEMEHHBIX HPU3HAKOB,
a MmoToM u Jyid 3710l MOphodU3NOIOrTIecKOll IPyHnbl UIETCd UCTOPHUS.
CTOpOHHUK COBPEMEHHONH CHHTETHYIECKON TeOPUHU IBOTIONUN MOXKET CKa3aTh,
g0 “mopdodusnonornueckuii Takcon” (eauHCTBO (OPMBI M HU3HOTIOTHN)
u “mcropudecKuil Takcon” (eIMHCTBO WCTOPHH) - pasHble MOHATHS. Lim
TaK: TAKCOH - €IMHCTBO UCTOPUU, a €IUHCTBO (DOPMBI U (PUSHOIOTHU €CTh
anajorusi. Ho Kak KOHCTPYKTHBHO OTJIMYUTH UX JPYT OT Apyra’

[Tormmast TaKCOHBI TOJBKO KaK HUCTOpHYecKme, . Maitp kareropuieckn
3agBiageT: ‘B 3akiiodenme MbI MOXKEM CKa3aThb, 4YTO BCE JIOCTYIIHBIE
HaM JAHHBIE YKa3bIBAIOT Ha TO, YTO ITPOUCXOXKJICHUE BBICIINX KaTeropuii
(TakCOHOB - TpuMed. ABT.) eCTh MPOIECC, MPEJCTABISIONM coboii He uTo
MHOe, KaK IKCTPAIMOJISINI0 MPOIECCOB BHUI00Opa3oBanus. Bce nporeccsl u
SBJICHNS MAKPOIBOJIOIUA (IBOJIIONUH BBICIITHX TAKCOHOB - mpuMed. ABT.) u
IIPOUCXOZK/ICHUE BBICIINX KATEropHil MOI'yT OBITH HPOCJEYKEHbI B 0OpaTHOM
HaIpPaBICHUH 0 BHYTPHBUJIOBOH H3MEHYHBOCTH, HECMOTpsS Ha TO, UYTO
IepBBIE CTAIUU TAKUX IPOIECCOB OOBIKHOBEHHO OYEHb HE3HAYUTEJHHDBI
(]68], c. 448). Kak jerko noHsith, 310 “MOTyT OBITH HPOCIEKEHbI HMeeT
B JIyUIIEM CAy9ae CMBICJ MOTEHIHAJBHON OCYIIECTBUMOCTHU: €CJH OBl MBI
UMeJTH TIOJTHBIH MaTepHuaJl, 18 MOTJIA OBl B IETAJIAX TIOJYIUThH OTBET Ha, 000
HHTEPECYIONIUI HAC BOIPOC, TO... BhICKaspiBaHuWe Ke B MEJOM OTHOCHTCH,
cKopee, K “HCTOPHYECKHUM TaKCOHAM’, a HACKOJIbKO €IMHCTBO (POPMBI U
bu3roI0rUN rApAHTUPYET €JMHCTBO UCTOPHUH, HE BIOJIHE SICHO, XOTS CB3b,
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KOHEYHO, €CTh.

HOHbITKI/I BOCCTaHOBJICHUA HNCTOPHUU BbICHIUX TaKCOHOB BCTPE4YalOT,
KOHEYHO, He TOJbKO JIOTUYeCKHue 3aTpyaHenus. TyT ecTb TPYAHOCTH, ODIINe
JUTd BCeX HCTOPUYECKUX HAYK. YTaJblBaHWe IIPOIIJIOr0 He IIPOIIe, dYeM
npejcKa3aHue OYIyIIero, a B HEKOTOPBIX OTHOIIEHUSX U cJIoKHee. Bymyimee
eme OymeT u 00g3aTeNbHO TMOSBUTCS BO3MOYKHOCTH TPOBEPKU XOTh YaCTHU
[peJICKA3aHUil, & MHOI'HE CJIe/Ibl IPOIILIOr0 MOTepsaHbl Oe3B03BparTHO. /laxke
Ka3a/J0Ch Obl $CHBIM 1O ITOCTAHOBKE BOIPOC O NPUYMHAX HCUYE3HOBEHHS
JIMHO3AaBPOB JI0 CUX TOP HE UMeeT OJIHO3HAYHOIO OTBeTa. KaKuxX TOJbKO
TCUIIOTE3 37ech He BbICKa3bIBajoch. Hampumep, M. Buabpadrt B 1947 1.
[Ipeamonoxkua, 94To B MepUOJ paciBeTa JIUHO3aBPOB JlyHa ObLia Onmke K
36MJI€, IIpUJIMBHBIE BOJIHbI 3aJIMBaJid OI'POMHLIE IIJIOIIaAW, K KOTOPbIM U
[PUCIIOCOOMINCH TUTAaHThl. VM B MOJHOM CMbICJIe cjoBa ObLIO “MOpe Mo
KOJIeHO” (Hy, ec/ii He 10 KOJEeHO, TO TI0 TPy/Ab Wau 1o mie). [To MHeHHo
M. BunppadTa nocrenymoiiee yaaaenue JIyHbI oT 3eMsi Cy3UI0 TPUJIABHYIO
30HY U JWHO3aBPaM CTAJO Her/e *KUTh. B HOBOI cpejle HAKOILTIEHHBIE DaHee
LPEUMYIIECTBA ObL/IM, CKOPEe, HEJIOCTATKAMMU.

Haubojiee pacnpocrpanena TOYKa 3pPEHUHA, YTO BazKHeIIeid mpuanHoit
UCYE3HOBEHUS JIMHO3aBPOB Obljla CMEHA PaCTUTEJHLHOCTU, [OBCEMECTHOE
pacrnpocTpaHeHrne MOKPBITOCEMEHHBIX PACTEHU, ¥ KOTOPHIX OOJIbINE S/I0B B
TKaugX [96]. YKa3bIBAIOT TaKKe HA W3MEHEHHE KJINMATA.

WNuorma yTBepXKIAAIOT, YTO JIUHO3ABPHI TPEJACTABJISAIN IBOTIONUOHHBIC
TYIUKW, HE MOIJIH OBICTPO TPUCIOCADIUBATHCA K  U3MEHSIOIUMCS
yCJaoBudAM W IIOTOMY BBIMEPJIH. MO)KHO BBIJIBUHYTbHb BCTPE€YHYIO JIOTMYECKU
CTOb YK€ OIPABJAHHYIO THUIOTE3y: OHU HACTOJBKO XOpOIIO H OBICTPO
IpUCTOCAOINBATUCH K UMEBIIUMCS B TO BPeMs YCJIOBHSM, UTO HAPYIIUIN
paBHOBeCHe, CHITPAB BAaXKHYIO POJb B CMeHE PACTUTEIbHOCTU, MOIPOCTY
CbeB BCE, 4YTO MO2KHO 6bIJ'IO CbeCTh. PaBHOHpaBI/Ie 9TUX BCTPEYHLIX TI'UIIOTE3
JOJIZKHO TIPEIoCTepedh JIbuTe el mopaccyKIaTh O BBITOJAHOCTH (OHATH
BbIrO/1a!) BBICOKHX TeMITIOB BOONHH. OT HUX TOKE BBIMEPETh HeJIO0JITO.

JI. TI. Tarapunos [96] ormeuaer eme OfHY TpPHYUHY, KOTOpas
MOTJIa TOJPbIBATL OJIATONOJIyYHEe TUTAHTOB: MaJleHbKHe (CPABHUTEJIBHO)
MJICKOIIUTAIOIMMUE CbhEJIN Hfﬂla n MOJIOAHAK. HO BOT CYIIECTBECHHO MHHaA
runoresa [84]: BeIMEpanue 0k010 (63 MHIHOHOB JIET TOMY HA3aJ MHOIHX
BHUIOB PACTEHHI W JKUBOTHBIX OObACHAETCS TAJeHNEM Ha 3eMJII0 acTepOn/Ia,
KOTOpO€e TOJIZKHO OBIJI0O MPUBECTH, B YACTHOCTU, K CHJIBHOMY 3allbIIEHUIO
arMocdepbl U Pe3KOMY U3MEHeHWIO KJINMAaTa. BBIXKIIN TOJBKO OTHOCHTETHHO
MeJIKHe KUBOTHBIE (10100Has KaTacTpoda BO3MOKHA U B CJydae siAepPHON
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Boitbl). [Tajilenne acrepona MOAKPEILIAETCS U TeOTOTUICCKUMI HAXOIKAMI
- obHapyzKeH TOHKUI CJI0# 0Ca/IKOB, 0O0TAIEHHbIN HPUIUEM, IPOUCXOZKICHUE
KOTOPOT'O TPY/AHO OOBACHUTH JAPYTUMU CIIOCODAMH.

C apyroit croponsi, B. 'pant moasoaut Mpadnoe pesiome: “Jlureparypa
U300MJIYeT  VIPOIIEHYEeCKHUMH U HEODOCHOBAHHBIMU  CHEKYJISIUAMHE
OTHOCHUTEJLHO TPUYUH BBIMUpaHHs jJuHO3aBpoB..." ([36], c. 324). Cpemn
TAKOBBIX OH IIepedrcgeT OOIbIIMHCTBO YIIOMSHY ThIX I'MIIOTE3 U 3aKaAHINBAET
obcyK/eHne Tak: “A mOKa 3Ta TailHa BCe eIle OCTaeTcsl HepacKphIToi” (c.
325).

Het 3osi0TOr0 K/I04nKa, OTKPBIBAIOIIErO 3araJIKu IPOILIOro, He ObIBAET
MaIIuHbl BpeMeHu. KpOmoT/IuBBIi TPYI HCCIeTOBATEICH MOXKET NPHUBECTH
K OJIHO3HAYHOMY PEINIEHUI0 HEKOTOPbIX 3ara/ioK, HO dallle B pe3yJibrare
OPpUXOAUM K CJIOKHOH CuUCTeMe MHEHWA W THIIOTE3, KOTOPBIE B CBOEH
COBOKYITHOCTH M OTPAKAIOT HAIlle 3HAHUE W He3HAHUE TTPOIILIOTO.

5.11 Cama MoaeJb.

QopmabHOE BBLIPAXKEHHE MEXAHHMYECKON KapTHHLI MHpPa - MOJENb,
ONMHUCHIBAIONIAA “BCE KaK €CTh’, MPEJCTABISAIONAsd CHUCTEMY yPaBHEHUI
MeXaHMKN KakK JBH2KeHHe Bcex dactull Bcenennoii. Konedno, a1s Hee
HY2KEeH eIle JIOTUIECKH BCeBeIalomuil cyObeKT - “MHpoBoil pasym”’. Kak Obl
BBITVISIZIE/Ia MOJIE/Ib, OMUCHLIBAIOIIAS “‘BCe KaK e€CTh’ B TEOPHH SBOJIIONUN!
OrnsiThKe, MPE/IITOIAraeTCs JIOTHIECKOe BCEBEIEHNE U OCYIIECTBUMOCTD BCEX
HEIIPOTUBOPEYUBLIX BO3MOXKHOCTEI.

Jonr Tako#t MojiesiM - IpeJICKa3bIBATh H3MEHEHHE TIeHOTUIIHMYECKOI'O
cocraBa Ouocdepbl (TOro, 9TO MBI HA3BIBAEM TIEHOTEHbI). XOTs B
IPE/INOMOKEHUE BCeBeJIeHUsT MOXKHO ObL1o OBl “paszobparh’ Omocdepy Ha
HJaCTUulbl, IpeACKa3aTb II0 3aKOHaM (1)I/I3I/IKI/I N3MECHECHHE €€ COCTOAHUuA
CO BpeMeHeM, a IMOTOM BHOBbL ‘cobparb’ u3 (PU3NUYECKOTO OIMUCAHUS
OMOJIOrIYECKOe, TaKhe CBEPXPEJAYKIMOHUCTCKHAE XOJbl HEe HHTEPECHbI - B
HUX [OTEepPsSHO BCe CYIIECTBeHHOe (KpoMme Toro dakra, d9ro GHOJIOrHs
He MPOTUBOPEYUT (bHU3MKEe U YIOMSIHyTas ‘pa3dopka’ MOTEHIHAJIHHO
OcyH_[eCTBI/IMa) . MHTGpeCHaH AJigd MBICJICHHOT'O  39KCIIEpUMEHTa  MOAECJIb
JO0JIZKHa, OIIepUPOBATh KaK OCHOBHBIMU CYIHHOCTAMHK T'€HOTHIIaMH, OCO65{MI/I7
cpesoit oOMTaHWS W ee JJIeMEeHTaMU, He TPOBOJS TATbHEHITero CBeIeHUsI
(a OHO BO3MOXKHO - B MPEJIIOJOKEHHH JIOTHYECKOTO BCEBEJICHUS BCe
HEIPOTUBOPEYHBOE BO3MOXKHO).

Baxno oupejennrb xapakrep upejckazanuii. [lo Bceit Buaumocrtu -
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BEPOSATHOCTHBINA, XOTS BO3MOXKHBI W VIPOIIEHUs, CBI3AHHBIE € OOJBITHM
YUCJIOM OMHOTHITHBIX CJAYyYalHBIX COOBITHIL, TTO3BOJISIONIEE MEPEXOAUTH OT
BEPOSITHOCTHBIX XaPAKTEPUCTUK K CPEIHUM W OMUCHIBATH UX MOBEJIEHIE BO
BPEMEHH JIeTAIN3NPOBAHHO.

OnucaHue COCTOSTHUS CHUCTEMBl B TAaKOH MOJENN JOJXKHO BKJIIOYATH
CTeYIONINEe SJEMEHTHI: 3aJIJaHle PACIpe/ieIeHus] TeHOTUIIOB B MPOCTPAHCTBE
X (reHoreHb); ONUCAHHE COOTBETCTBYIOIUX (EHOTUIOB (TeHOTHI He
omnpeieisieT (PeHOTUIT ABTOMATHIECKH, MHOTOE 3aBUCUT OT WHIHBUIYATbHON
WCTOpWH), W, Jaxke 0oJiee JeTaJbHO, COCTOSHWE WHIMNBHUIOB; 3aJaHie
pacnpeqenenus ocobeit B reorpaduvdecKoM NPOCTPAHCTBE; OMHCAHUE
COCTOSTHUSL CPeJIbl. DTO OIHMCAHUE JIOMKHO OBITH JIOTOJHEHO NpPaBUJIaAMU
BBIUUC/ICHUSI BEPOSTHOCTEHl pOXKIeHWA U THbOean, u3MeHeHus: (PEHOTUIIOB
u cpeapl. Takue mpaBmia MOryT OBITH MOCTPOEHBI JIHUIML TPUOJTHKEHHO.
3/ech pedb HE O HETOYHOCTH W3MepeHwmii. [lapamerpbl B OHOJIOrTIECKOM
MOJIEJIUPOBAHUY TPUHITNITHAIBHO HETb3s CYUTATH TOYHO 33TaHHBIMU - Pedb
uaer o0 omubKe MOIEIH.

Takasi mozenb jlojizkHa Obljia ObITH BOBce HE0DO3puMa, ecju Obl
HE CYIIECTBOBAJIO €€ TPOCTPAHCTBEHHOTO M BPEMEHHOIO pa30ueHwmii:
IPOCTPAHCTBEHHOTO - HA TOJCHCTeMbI (GHOTEOIeHO3bI, TIeHOSTUY ik 1 JIp. ),
B KOTODPBIX MOYKHO BBIJIEJIATH BHYTPEHHHE IPOIECCHl W B3aUMOJeicTBIE
C OKpY:KeHWeM U Hu3y4YaThb WX [0 OTJAeJbHOCTH; BPEMEHHOIO - Ha
MPOTIECCHI CYNMIECTBEHHO PA3IUYHOTO TEMITa, YTO TOXKE TO3BOJSEeT TepeiTn
K YIIPOIIEHUSIM.

Hawm tpyaHO BBIpa3nTh, HACKOJIBKO MBI HE y/IOBIETBOPEHBI TPUBEIEHHBIM
HabpockoMm. llompobyem ckazare mporrne. Hocutenn pa3indHbIX T€HOTUIIOB
MO-PAa3HOMY B3aMMOJIEHCTBYIOT ¢ OKPYKEHHEM, ¢ PA3JUIHON BEPOATHOCTHIO
POXKJIAIOTCS W yMUPAIOT. B pe3ynabraTe - Ta Urpa MeHOTEHH, KOTOPYIO MBI U
Ha3bIBaeM OMOJIOTHYeCKOi 3Bosronueii. OHa He aBTOHOMHA U HEe 000c00/1eHa,
a gBJISETCS TEeHbIO TUHAMUKU OHOChEpHI.

5.12 YTo mepapXm4HO?

Opra w3 1upobseM B MOJEAMPOBAHUU  JBOJIONMH - [POUCXOXKICHUE
UePAPXUIHOCTU TeHOTeHU. MBbI yKe TOBOPW/IU, YTO HEPAPXUIHOCTDL - ITO
dakT-runoreza. HUKTO ee cremuajbHO HE TPOBEPSJI, HO BCSI COBOKYITHOCTD
JIAHHBIX Bpojie OBl MOJATBEPKIAET €€ CYIIEeCTBOBAHUE.

Kak HE cTpaHHO, B CTOJb KJIIOUEBOM BOIPOCE, KaK ITPOUCXOXKJICHHE
HePapPXUYHOCTH, HE JIOCTUIHYTO HU $ICHOCTH, H COLVIAIIIEHUS MEZKJIY yYEeHbIMU
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(KOTOpOe HHOTJA 3aMeHsIeT sICHOe MOHUMAaHUWe ‘“TPOKJISITBHIX Mpodaem”).
Mpbr monaraem [35], 9TO WMepAPXMYHOCTH MOMKET OBITh IOJTy4eHa Kak
MaTeMATHYeCcKoe CJIeJCTBHE TOTO, YTO MOTOMKH MOXOXKH Ha pojuTesedl (Ha
A3bIKe KMHETUKH - aBTOKATAJUTHIHOCTH: MOJ00HOE MPOU3BOJUT HOM0OHOE).
Henwbss ckazarh, 4ToOBI 9Ta TOYKA 3peHHUs ObLIA 0COOEHHO OPUIHHAJILHA, ee
npuepKuBaeTcd Hemaso ucciaenosaresneit. Ho Bor 9. Maiip momaraer, 1to
OCHOBHOI1 BKJIa/l B HEPAPXUIHOCTH BHOCUT PEIPOYKTUBHAS M30JISIIIHS.

Tyt MoryT OBIT pa3aUYHbIE APTYMEHTHI 1 32 u npoTuB. C 0HOI CTOPOHBI,
PETPOIyKTUBHAST W30S, HECKPEIMUBAEMOCTh MOYKET OBITh TPUBUAIHHBIM
CTIeICTBUEM HWEPAPXUIHOCTH: €CJIU CTYCTKH TeHOTUNOB Ppa3oliIuch B X
JIOCTATOYHO /TAJIeKO, TO HOCUTEJN TeHOTUIIOB U3 PA3HBIX CT'YCTKOB He OYIYT
JlaBaTh IIOTOMCTBA, 110 KpaiiHell Mepe B ecTecTBeHHBIX ycsaoBusix. C apyroit
CTOPOHBI, €CJIM €CTh TPUCIOCODICHN, 0DeCIeYnBaIoNue PEernpoyKTUBHY IO
M30JIAIUI0, KaK TOJBbKO 3TO CTAHOBHUTCS “BBITOAHBIM’, TO OHU JOJIZKHBI
€IocOOCTBOBATh ODOPA30BAHUIO CTYCTKOB Ha TeHOTeHH. Ham Kakercsd, 4TO
PENPOIYKTHBHAS W30JANUS STOTO THUMA MOYXKeT PACCMAaTPUBATbC KakK
JIOTIOJTHATE/IbHBIT MEXaHU3M IOJJICPKAHUS HE€PAPXUIHOCTH, HO BPsiJ Jid
SIBJISIETCS ee YHUBEpCAIbHON mpuanHoit. Tak 9ro Touka 3penus 3. Maiipa
MOZKET CJIYKHUTbH JOTOJTHEHUEM K MEPBOii.

Ho ectb u apyrue nonbITKu 00bsicHeHNS. 3HAMeHUTHII 6mosor B. ByTcon
(kcTaTH, ABTOP TepMUHA “TeHeTHKa”) B KOHIE MPOILIOrO BeKa OMyOIMKOBAJ
kuury “Marepuasbl 0 U3YUEeHUI0 N3MEHIUBOCTH, CIIENHUATHHO OTHOCITITHECS
K MPEpPBIBUCTOCTH B IPOUCXOXKJICHUU BHJAOB'. B Heil OH BbIJIBHIaeT B
Ka4IeCcTBE OCHOBHOIT MPOOIeMBbl TapBUHN3MA, TUCKPETHOCTH BUIOB U MBITAETCS
[IOKa3aTh, YTO e€e KOPHU JIeyKaT B IIPEPBIBUCTOM XapaKTepe M3MeHINBOCTU
(kak 6bI MBI CKA3aJIHM CeHvac, B IPEPBIBUCTOCTH, TUCKPETHOCTH MyTarwii). H.
B. Tumodeen-Pucosckuit u P. P. Pomne B cBoeii crarbe [98] nuyr mo sromy
nyTu emie gasbie: “Hajgwdane quckpeTHbIX IPyI Cpeu *KUBbIX OPraHu3MOB
BO BCSIKOM CJTIy9ae SIBJISIETCSI CBOeOOPA3HBIM, TPYOBIM U B TO YK€ BPeMsl SPKUM
OTpazKeHneM KBAHTOBOU IPUPOJIBI CTPYKTYPBHI BelecTBa’.

[Toaxonsr B. Barcona u H. B. Tumodeesa-Pucosckoro - P. P. Powmme
BCKPBIBaeT OJHY BaxKHYIO mpobsieMy. Ee MoxkHO copMyInpoBaTh Tak: 4TO
HepapxXuvHO, MPOCTPAHCTBO X WJd reHoTeHb Ha Hem! XoTs Bpoje Obl
IMOHUMAaeM, YTO TeHOTEHb JOJIKHA ObITh HepapxXudHa g Jiroboro X, Bce
7K€ OCTaeTCs BOMPOC: HE sBJSeTCs Jin HAaDJII0/laeMas CTPYKTYPa OTParKeHueM
NePApXUIHOCTH MPOCTPAHCTBA BO3MOYKHBIX T€HOTHIIOB?

[TosicHuM 3TO, MPOMOJKUB AHAJIOTUIO ¢ KapToil. EcTecTBeHHO, WM MBI
(aBTOpBI), U YnMTATEJb HPEJACTAB/IsAIN cebe X Kak KapTy OOJIbIION CTPAHBI,
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nanomunamomyio kKapry CCCP. B stoMm ciaydae CrycTKd TEHOTHIOB -
JIAMIIOYEK - MPOsdBJIEHHE WX CBOHCTB, a He cieacrsue ¢opmbl X. Ho
npejicraBbTe cebe KapTy OCTPOBHOTO rocyapcTia. Torjia CryCcTKU JaMIodex
Oy/JlyT COOTBETCTBOBATH OCTPOBAM U CTPYKTYpa HX PacIOJIOXKEeHHs, CKopee,
ecTh cBoicTBO X.

B nmpobieme wuepapXWIHOCTH MBI BBIASISIN JBa  CHEMUMUAICCKUAX
acriekTa. [lepBbIil cBgA3aH ¢ Pa3MHOXKEHUEM U HACJ/EJ0BAHMEM, BTODOil - €O
CTPYKTYPOil TPOCTPAHCTBA BO3MOXKHBIX TeHOTUIIOB. HO ecTh u TpeTnii, menee
crienupuIecKkuii - BOSHUKHOBEHHNE HEPAPXUIHOCTH BO MHOTHUX M3BECTHBIX HAM
OOJIBIINX CHCTEMaX 110 Mepe HX YCJAOKHEHUA. DTUM, BO3SMOYKHO, O0bSICHSIETCS
HHTEpec K IpobJIeMe O CTOPOHBI TAKUX PA3HOCTOPOHHUX VUIEHBIX, Kak A. A.
JLsiimynos. [ocsequuit nuksi ero padbot, ocraBiiniicd HaM Kak 3aBelanue, ObL1
IOCBYIIIEH UMEHHO €eil.

Nrak, ¢ 4em cBs3aHa NEPAPXUIHOCTH! XOTEJI0Ch ObI 3HATH HABEPHSIKA.
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6 OTBOP IIO ITPU3HAKY

6.1 Kpabd u3 IlimumyTckoii OyXThI.

JlapBUHOBCKas TeOpWsS SBOJIONUN WCXOJAWIa BO MHOIMOM W3 AHAJOTHH
MeZKJIy TPOIECCaMH, MPOUCXOAAIIUMI B IPUPOJIe, U CceJeKNueil TOMAITHUX
JKUBOTHBIX M pacTenuit. Cejeknuonep ObLI 3aMeHEH YCJIOBHUSIMU OOHTAHMSI
- OT HHX B3aBHCAT CKOPOCTH YCIIEINTHOTO pa3MHOXKeHHs! (3ITa Kparkas
GbOpMyIIPOBKA, KOHEYHO, HEIIOTHA, TAK KAK KUBBIE CYIIECTBA MEHSIOT CPE/Ly
OOUTAHUS W CAME COCTABJISIIOT ee BayKHBIN 1emMeHT). He Tak mpocto 3ameTnTh
CBA3aHHBIE C 9TUM $BJEHHA B IPUPO/JIE - OHA OOBITHO IIPOTEKAIOT MeJJIeHHO.
Ho genoBek Bce gaie BTopraeTcs B OKpYyKaroniyio cpeay. B xymirem cirydae
9TO MPUBOJUT K WMCUYE3HOBEHWIO MHOTUX ee oburaTesneil, a MHOTJAA - K UX
3aMETHOMY H3MEHEHHIO. ['0BOPST, 4TO KUBBIE CYINECTBA, BUIOU3MEHSISCH,
MPUCTIOCAOINBAIOTCS K HOBBIM YCJIOBHSIM.

Tepmun “npucnocobienne” meradopuden n nHerodern. O ObL1 OB HosTEE
yMeCTeH B TOM CJIy4ae, KOT/Ia W3MeHeHHs TPOUCXOIIIH OBl TleJIeHaITPaBIeHHO
U CO3HATENbHO. B IeficTBUTEIPHOCTH Ke HamboJee BaykKeH TaKOU MeXaHU3M:
OJIHUM OOUTATE/ISIM CTAHOBUTCS CYIIECTBEHHO XYZKe, JIDYTUM - HE HACTOJIBKO
(mm mazke JIydine), W 9TH MOCJeHIe BBITECHSIIOT MPEKHUX JKUTeel, qaxe
€cJIM BHadJaJie, JI0 U3MEHEeHUs B cpejie, ObLIn B MeHbITUHCTRBE. Ha3biBas sror
porecc oTOopa MPUCIOCOOJIeHHEeM, Mbl KaK Obl CMEIIUBAEM €I'0 C JPYTUMH
- UWHIUBHUAYAJbHOU adanmauyueld u Mmodudurauyuel WHIUBUIYATHHOTO
pasputus. llpm wu3MeHeHWM yClIOBHWiI BCe OpPraHM3MBI TaK WX WHaYe
MEHSIIOTCS - QMANTUPYIOTCS. IJTO ITPOUCXOAUT JOBOJBHO OBICTPO, HO B
CpPaBHUTEIBHO Y3KUX Mpejenax. bojee mupokuii [uamna3on n3MeHeHui 1aet
MonudUKAIUg WHAUBUIYATBHOTO Pa3BUTHsdA. B HOBBIX yCJIOBUSX pa3BUTHE
UJIeT XOTh HEMOTO, Jia mo-ApyroMy. s mposBiaeHus TakwxX MoauduKarmit
TpebyeTcsd yKe CMeHa HeCKOJbKWX MOKOJeHWi, XOTs Obl OJHOr0-IBYX. DTHU
U3MEHEeHUsT OOBITHO OOPATUMBI W 3aXBATHIBAIOT CPa3y 3HAUUTE/BHYIO 9aCTh
ocobeii. He BbiTecHeHne oHUX APYTUMHI 3a CUeT U3MeHeHuil B Koaddurmenre
Da3MHOYKEHWsd, a MpOCTO W3MeHeHHe MHOTHX - B 3TOM OTJIHYHE OT
IBOJIIONAY ITyTeM 0TOOpa HacJaeayeMblX Bapuanuit. OH JeficTByeT MelJIeHHee
BCeX WHINBHAYAJBHBIX ITPUCIOCOOJIEHUE W MOAUMUKAII, HO 3aTO MOYKET
HPUBOJIUTH K “IIPUCHOCOOJIEHUSM , HAMHOIO CHUJIbHEe YKJIOHHAIOMMMCS OT
NePBOHAYAJIBHBIX CBONCTB.

Vkazanuble  “npucnocobjienuss’  MOCTABJIAIOT  MHOTO — MaTepuaJia
JUT  W3Y4YeHUsl IBOJIONUOHHBIX wu3MeHeHuil. OJWH ©3 NOpUMepoB OBLT
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ommcaH aHTaWiickuMm 30070ToM B. ¥Yammonom. Hamre wmzioxkenwe ciaemyer
BerynurenbHoii crarbe K. A. TumupsizeBa k kuure Y. Tapsuna [38].

B. Yaanou uzyuan menxkoro kpaba, Bojsineroca B [Lnumyrckoii OyxTe.
Tam 611 TocTpoen doJibiroi MoJ. [leperopaxkusatomuii Bxos B 0yxty. Iloce
3TOTO0 B bayHe OYXTHI OOHAPYZXKWINCH W3MeHeHus. B. Y3110H m3Meps1 B
YucJIe MPOYMX MoKaszaTesaeil IMMUPUHY JIOOHOH YacTH TOJOBOTPYIX Kpaba
(qesoBek, BujeBINHi Kpaba, MOWMeT 1OYeMy TOBODHTCS “TOJIOBOIDY/bL’, a
He OTJeJbHO T0osioBa U rpyab). OH 3aMeTu/1, 9T0 MHPUHA 3Ta TOJ OT TOJA
ymenbinaercsi. CBsi3aB 9TO ¢ MOCTPOWKON MOJ1a, OH MPEIMOJIOXKUI, 9TO BCE
JeJ0 B MYTHOH BOJIe, W IPOBeJ OIBITHL B aKBapuUyMaxX € BOJOW pasHoi
qucTOThl. Kak W caeoBago OXKHUIATh, B MYTHOU BOJE CMEPTHOCTH KpaOoB
Oblj1a BbIIlIe, HPUYEM IIHPOKOJIOObIe Kpadbl ObLan 00Jiee 4yBCTBUTEIbHbI K
YUCTOTE BOJBI.

WNrak, mocrpoiika Moja BbI3BAJA 3aMyTHEHHWE BOJbI, 3aMyTHEHHE
MOBBICHJIO CMEPTHOCTh KPaboB, HO MO-Pa3HOMY: JJIsi HIHPOKOJIOOBIX CHJIBHO,
JUIST  Y3KOJI00BIX - Tmocaabee. B. Vagon momen Jgajblie M HAIIET
GU3BMOJIOrNYECKYIO IPUYUHY TAKUX Pa3J/iMYuil - y HIMPOKOJIOObIX KpaboB
xyze obecriedera GUIbBTPAIMA BOJAbBl OT WIa W Kabpbl 3arpa3HAIOTCI
CUJIbHEE.

Ha pesonnsiii Bompoc, modyemMy ke, €CJIH Y3KOJIOOble KpaObl Takue
“xoporire”’, OHA He BBITECHUJIHM INHPOKOJOOBIX PaHbIIe, MOXKHO JIaTh TaKoi
OTBET: B HOPMAJbHBIX YVCJIOBUSX IIHPOKOJOOBIE HUMEIN KaKHe-TO CBOU
MPEUMYTIECTBA, & KaTacTPOoUIECKOe [JIsi HHUX TIO/IOZKEHUE, CO3/IaABIIeecs
OCJIe TIOCTPONKH MOJI1a, CBEJIO 3TH MPENMYIIECTBa, Ha HET.

A BOT caemyromuii BOIPOC HE TaK MPOCT: OTKYJA B3AJIHCH y3KOJI00bIE
kpabbl? Eciin oM OBLIM JI0 TOCTPOHKHU MOJIA, TO MOYEMY UX HE BBITECHUJIH
OKOHYATE/IFHO MMEBIIHE TOIMA IIPEUMYIIEeCTBO MUPOKOI00sIe? A ecin ux He
OBLJIO, TO KaK OHM BO3HUK/IN! 3aJaHHBIH BOOPOC 00 M3MEHUYMBOCTH - OJUH
13 MEeHTPAJIbHBIX B Teopuu 3Bojornun. Mbl 3aiiMeMcs uM OTAe/IbHO, a MOKa
JIMIIIb OTMETHUM, 9TO MOXKHO OObACHHTDH BO3BHUKHOBEHHE y3KOJIOOBIX KpaboB
0e3 NpHUBJEYCHUS THIOTE3bI O CIENHAJLHOM MeXaHH3Me IIeJIeCO00Pa3HOro
pearmpoBaHusI Ha W3MEHEHUE CPEIbl.

6.2 IIBer 6ab0vYKM M MPOMBITIIJIEHHASA PEBOJTIOINS.

Ona u3 caMbIX 3HAMEHUTHIX 0abouek - cKkpoMHast bepe3oBas nsaenunia. OHa
BcTpedaeTcs B yueOHHMKAX W MOHOTpadusxX dalle, deM KpacaBell MaXaoH.
Obbranasi ee okpacka - Oejiast ¢ cepbiMu nsgTHbiikamu. Jlaem omna cuanr,
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DACKHHYB KDBLIbs, HA CTBOJIE JepeBa, a aKTWUBHA HOUYLIO. JlHeM cumdammx
0abouYeK OXOTHO TOEIAI0T HTHIbI, €C/IM, KOHEYHO, HAWJAYT - CTBOJA OOBIYHO
MOKPBITHI JTUITARHAKAME TOYXKe OeJTBIMHU C CEPBIMU MATHBIMKAMI. He Tak-To
JIETKO OOHAPYZKUTH HA 3TOM (hoHE OePEe30BYIO IIdA/ICHUILY.

Ho mpowmbinienHass peBOJIONUS MpHBEJIa K 3arpsS3HEHUI0 BO3AyXa W1
rubenn JumaianKoB. CTBOJBI moTeMuenu. VI BOT, OKOJIO cTa JieT Ha3aJ B
AHrymu HavYa M HAXOAWTH JPYTYIO (opmy 0epe3oBoil MSJIEHUIBI C CEpo-
qepHBIMU KpbLabsaMu. C rogamMu 3Ta pejkas BHadaje (pOpMa CTAHOBHUJIACH
Bce 00JIee MHOTOYHCIEHHOMN.

OKCIepuMeHT MOKa3aJ, 4YTO ecJW B 3arps3HeHHOM Jiecy BBIIYCTHTH
OJIMHAKOBOE UHCJIO CBETJIO- I TeMHO-OKPAIIEHHBIX 0a004YeK, TO HTHIILI Oy1yT
CbeJATh CBETJIBIX B JABa-Tpu pasza wame ([94], ¢, 47). Pesyabrar moxer
MMOKA3aThCsl 3apaHee OYeBUIHBIM, HO KaK HU CTPAHHO, JUCKYCCHS O POJIH
3aIUTHON OKPACKW Y HACEKOMBIX TTPOXO/IIIIA B CBOE BPeMsl HACTOIBLKO OYPHO,
9TO IKCIEPUMEHT OBLIT HEOOXOIMM.

Ha mpumepe crmopa o mpucmocoOMTeTbHOM 3HAYEHUH OKPACKH MOYKHO
yOeauThCsi B TOM, 4YTO KOJMYECTBEHHbIH sI3bIK HEOOXOJUM B OHUOJIOIHH.
HekoTopbie yuenble oTpunaiu moJjib3y, IPUHOCHMYIO 3allIUTHOH OKPACKOil ee
obJ1a/1aTes 10, Ha TOM OCHOBAHUU, 9TO €T W TeX W JPYTUX, W XOPOIINO, U
IJIOXO 3aMaCKHpPOBAHHBIX. Ho HUKTO He yTBepzK1as, 9To 3alluTHAS OKpacKa
rapanTupyer GeccMeprue. BaykHO KOJIMYeCcTBEHHOE COOTHOIIEHHE.

[TpownmocTpupyeM  3TO  NpocToit  omeHkoil.  PaccmoTrpuMm — 1Be
pa3HoBUHOCTH DADOYEK, OJIMHAKOBBLIE BO BCEX OTHOIICHUAX, KPOME OKPACKH.
Bynem naspiBarh nx 6abouka A um 6abouka B. Ilycte w3 100 Gabouexk A
nTunsl 3a roj cbegaioT 50, uz 100 6adbouek b - 49, a BepogTHOCTH THOEIH
6abouek A u B oT JApyrux npuuuH OJMHAKOBBHL. Ec/id B HAYAJBLHBIH MOMEHT
qucsta 6abouek A u B pasubl, TO yepe3 roj ux oruorrenuio (B/A) Gyxer B
cpeanenm 51/50, gepes asa roga - (51/50)%, uepes n aer - (51/50)".

B mkombHOM Kypce METBKOM BCTDPEYAETCS 3aMeYaTeTbHOE UHCTIO0
e =~ 2,718. Ouno ompenensercd KakK IMpeaes] IHNpH 7N, CTpeMsAIleMcd K
OECKOHEYHOCTH, BbIPaKEHUS (1 —1—% " [Ipu n = 50 310 BHIpArKEHUE OYEHD
01M3KO0 K e, 103ToMy 4epe3 50 JjileT OTHOIIeHHEe YHCICHHOCTH HAIuX 0abovex

(B/A) 6yzer
50 50 1 50
— =(14+ — ~ e.
(51) ( +50) c

MBI BUJIHM, 9TO JazKe CTOJIb HUYTOKHOE, Ka3auoch Obl, ominune (371ech
1/50) mozker 3a 06o3pumoe BpeMmst H0 HOKOJEHHH HMPHBECTH K 3aMETHBIM
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OCJIECTBUSIM, M3MEHEeHUIO OTHONIEHUsST YUCJIeHHOCTEeH MOYTH B TPH pas3a, a
gepe3 ¢To JeT - B €2 & 7,3 pasza W jajgee B reOMETPUUCCKOH TPOrPeCcCHH:
KasK/Ible TIATHIECAT JIET - B € Pa3.

[Tone3uplit croco® OIEHKHU: €CJH OTHOCHUTEJbHOE IPEUMYIIEeCTBO B
KOy pUImenTe pa3sMHOKEHHsT OKOJIO 1/, TO uepes n nokoseHnull OTHOIICHEE
YHUCJIEHHOCTeH M3MEHUTCA IIPUMEPHO B € pas. IloguepkHeM, 9To 3TO TPOCTO
OIIEHKA, B PEAJBHOCTH CILJIETAETCS MHOTO PA3HBIX MPUYUH YCIEITHOTO
BBIZKUBAHUS ¥ BOCIIPOU3BOICTBA.

[TorTOopuMm 115t GEpPe30BOit TSIEHUIIBI TOT YK€ BONMPOC, YTO 1 JJIsT KPaboB:
OTKYJIa B3s1ach TeMHasd popma? [lodemy oHa BhITECHSIET CBETJIVIO, IOHATHO,
HO KaK Ke OObSCHHUTH ee mosiBaeHne? A ecyi OHa B MAJIBIX KOJTHYECTBAX ObLIa
1 PAHbINE, TO KAK YK€ OHA BBIKUJI& HA CBETJIBIX CTBOJIAX!

[IpuBenennble B HaYajge IJIaBbl TPUMEPHI  MPUCIOCOOTIEHUS K
U3MEHUBIIAMCST  YCJIOBUSIM JIOMYCKAIOT B TE€PBOM NPUOJIMIKEHUN TaKOe
omucanue. Ocobu (kpabpl, 6a00YKM) OTIHYAIOTCA 10 KAKOMY-TO OIHOMY
Opu3HaKy (NTUPHHE TOJOBOTPYIN, OKPACKe). DTH Pa3Indusl MePeIaloTcs M0
HACJIEJICTBY. YCIIEX B BBIZKUBAHUU M OCTABJIEHUU MOTOMCTBA 3aBUCUT OT HUX.
Bripasus 3Ty 3aBUCHMOCTH KOJTHIECTBEHHO, MOXKHO IIPEJ/ICKA3aTh, KaK Oymer
MEHSIThCSI COOTHOIIEHWE MeXKIY YUCJIEHHOCTSIMHU HOCHTE el pa3TndHbIX
BapUAHTOB IIPU3HAKA.

Takass Mojeab - pe3koe YIPOIIeHHe HU3I0XKEHHON B IIpedblayIineil riase.
PaccmarpuBaercs He Omocdepa, a ogHa NOMYIdANUdg WIH, B KpaiiHeMm
caydae, HeOOJIBIIIOE YHUC/I0 B3aUMOIEHCTBYIOMNX nomysisamnuii. [IpocTpancTBo
X - COBOKYIHOCTH BO3MOYKHBIX BapHaHTOB (3HadeHuil) npusHaka. OObIYHO
X wiM KOHEeYHO, Wid (Jisi HEOPepBIBHBIX HPU3HAKOB) IIPEICTABJSET
coboit oTpe3oK mpsaMoit. OTIUYUS MO JAPYTUM TPU3HAKAM IMPEIToIaranTcs
HeCyIIeCTBeHHBIMU. /711  TOJOBOrO pa3sMHOXKEHUsl HAI0 eIe  yKa3aTb
BEPOSTHOCTH CKPEINIMBAHWS HOCHTE il pPa3HbIX BAPUAHTOB IIPU3HAKA U
pacienJieHne TPH3HAKA W TOTOMCTBa (OIMHCATH TeHETHKY IPU3HAKA).
B nepBoMm mnpubiamxkenuun, OAHAKO, 3P@MEKTH IIOJ0BOr0 pPa3MHOKEHHS
YacTO He YUYHTHIBAIOTCA. MBI TO)XKe TakK HOCTYHMJIM IPH OIEHKEe POJIH
MOKPOBUTEIHLCTBEHHON OKpaCKH.

[To orHOmMEHWIO K pEAJIBHOCTH TAaKWe MOJEIN CTOSIT  3aBEIOMO
He BBIIE TSTOr0 TUHA (SBPHCTHYECKAs] MOJETh 0e3 KOJHIeCTBEHHOIO
noaTBepKaenns ). x mocronHeTBO - ipocToTa anaan3a. VIHOTaa OHM Bee ke
XOPOIIO COIVIACYIOTCS € PEAJTbHOCTBIO U, TEM CAMBIM, IEPEXOIAT B 4eTBEPTHIi
tun (“OIyCTUM JJIst ICHOCTH HEKOTOpbIe JeTaau’).
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6.3 3amporpaMMHpOBaHHBIE CJIydYaifHOCTU B (pEeHOTUIIE.

He cranem mnpunuceiBaTh CyIIECTB, 3BOJIOINHI0 KOTOPBIX MBI OyaeM
n3ydaThb, K KaKOMYy-HUOY/Ab OuoJiorudeckoMmy Buiay. OTHeceM HX K HapPCTBY
MaTeMa3aBpOB, XOTd HEKOTOpble WHTEepPeCHbIe YePThl PeAJbHOCTH HUX
9BOJIIONHS BCE YK€ MOJIE/TUPYeT.

[TepBasi Mojenb IpejHa3HAdYeHA I [OHUMAaHUs IPEJHAMEPEHHBIX
cayuaitHocreil B dpeHOTHIIE KaK IPHCIOCOOIeHns K caydaiinoit cpeme. Ona
OTKPOBEHHO OTHOCHUTCS K BOCBMOMY THIY - JIeMOHCTPAIMsT BO3MOYKHOCTH.

PaccmorpuM  opranumsM, KOTOPBIH MOMKET HAXOJIMTbCA TOJBKO B
JIByX CYIIECTBEHHO PpAa3JUYAIONINXCSI COCTOSHUAX - 3alUIIEHHOM U
HesanuieHHoM. IlycTh cocrosinust cpejibl TOXKE MOIYT ObITb TOJIBKO JIBYX
pPa3HBIX THUIIOB - arpecCUBHOIO W HOpMaJibHOTO. lIpeanonoxKumM Takze, 9To
[0 TPOIIECTBHU HEKOTOPOro (DUKCHPOBAHHOIO OTPe3Ka BpeMeHH (IpuMeM
ero 3a eJUHUILY H3MEPEHHUsI) COCTOSHHE CPeJbl CJIydailHO MeHsercs. 1lycThb
(ympomars Tak yOpPOIIATh) HOBOE COCTOSIHME HUKAK HE 3aBHCHT OT
IPEIBIAYIIEr0, BEPOSATHOCTDL MOABIEHUsT HOPMAJIbHOTO COCTOSHHSA - P, a
arpeccuBHOTO - ¢ = 1 — p.

SaMeuanue I YATATENsA, HE 3HAIOMEro, 4TO TaKoe BEPOATHOCTD:
CKa3aHHOE 03HAYAEeT, YTO U3 OOJIBIION OC/Ie/I0BATEIBHOCTH CJIYIaeB OOBIYHO
B p-ii 9aCTH TMOABUTCS HOPMAaJbHOE COCTOSHHE, & B (- - arpecCUBHOE; €CJIH
p = q = 1/2, TO 370 MOKHO TOHSITH TAK: KAXKIBIH pa3 OpOCaeTcst MOHETKA,
opeJi - HOpMaJbHOe COCTOsIHME, perika - arpeccuBHoe. Beerna 0 <p <1, 0 <
q < 1. ecTh MHOTO 3JIEMEHTAPHBIX PYKOBOJICTB 110 TEOPUU BepoaTHocTed. 13
HHUX PEKOMEH/IyeM KHUZXKKY [33].

OnuieM B3aUMOOTHOIIEHHASA OPraHu3Ma cO cpeioi. Ecin nHe3amunennbii
OpPraHu3M TIIONAJAaeT B arpeccCHUBHYIO cpedy, TO OH morubaer. Ecin
3alUINEHHBITT OPraHu3M I1011a/Ia€T B arPecCUBHYIO CPE/Ly, TO OH IepPe:KHBaeT
570 0e3 Bcakoro ymepba, HO He pa3MHOXKaeTCs. Fciu He3aluImeHH b
OPTraHu3M MOTMAIAeT B HOPMAJIBHYIO CPELy, TO OH PA3MHOYKAETCS U 32 €JINHUILY
BpPeMEHH BMECTO OJHOT'0 TAKOI'0 OpraHu3Ma mojaydaeM n. Eciu 3aluinennbi
OPTraHu3M IIONAIAET B HOPMAJIBHYIO CPey, TO OH HEePEXOIUT B HE3AITUIEHHOE
COCTOSIHME U PA3MHOXKAETCs, OJIHAKO CMEHA COCTOsiHUS Tpedyer pecypcoB
U BPEMEHH, MO3TOMY B pe3y/bTaTe Pa3MHOXKEHUS W3 OJHOTO OpPraHu3Ma
3a BBIJEJCHHBIN TEPUOJ BpPEeMEHU ToJjiydaeM m, m < N. BCE OPraHUu3Mbl
pOXKIal0TCd He3amumeHHbIMU. OOpaTHBIM BJIMSHAEM OPraHU3MOB Ha CPEILy
npenebperaeM. Onucannble B3aUMOOTHOIIECHHUS OPTaHU3Ma U CPeIbl MOTYT
ObITH HAIJISIJIHO IIPEJICTaB/ICHbI Tad/nIIe.
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Cpena Opranmsm

HE3AULUULEHHBLTL 3auuUeHH bl
a2peccusHas, 0 1
HOPMAAOHAA n m

[TycTh Opranu3mbl OTIHYAIOTCS JIPYT OT JAPYyTa MO OJHOMY HACJIEILYEeMOMY
npu3Haky. OH COCTONT B HaJIWUUKW “AATYNKA CJAYIAHHBIX  9HCENT :
110 OKOHYaHUU CJUHUYIHOI'O BpeMeHu, B TEeYeHne KOTOpPOTO cpelda
Oblla HOPMAJIBLHOH, mepe] CaydalHO# CMeHOH COCTOSHUsS OpPraHu3M C
BEPOSTHOCTBIO T TEPEXOIUT B 3AIMMINEHHOE COCTOAHHE, a C BEPOATHOCTBHIO
y = 1 — x ocraercd B He3alIMIIEHHOM. YuCJI0 T - HAc/eyeMblil IPU3HAK.
Nzyuaercda orbop 1Mo 3TOMY MPU3HAKY.

Hyxmuo emie j106aBUTH, 9TO B MEPHUOJ] HOPMAJIHLHOTO COCTOSHUS CPEJIbI
JIeHcTBYIOT (haKTOPBI CMEPTHOCTH, HE 3aBUCSIIHE OT COCTOSHHUS OpraHu3Ma.
OHE MEHSIOT COOTHOIIEHUS YHCJICHHOCTEH OpraHu3MoOB, OTJIHYAIONIAXCSH
IO YKA3aHHOMY TMPH3HAKY, HO MOAAEP:KUBAIOT MOJHYIO YHUCIEHHOCTD
B HEKOTOpPbIX Tpejenax. I[lockojbky Hac Oyier uHTEpecoBaThb HMEHHO
COOTHOIIIEHUE 4YUCJACHHOCTe# HocuTesell pas3/M4YHbIX 3HAaYeHUd T, 9ITH
¢daKTOpBI IBHO B pacCMOTPEHUE BBOJUTDH He OyjieM.

[IycTh HaM y2Ke 3aJlaHa CBEPIIMBIIAZCS UCTOPHS - MOCJIEI0BATEILHOCTD
COCTOSIHMI  cpedbl 3a JIOBOJBLHO OoJsibiioe Bpems. llyctb B 310l
[OCJIEOBATEIbHOCTH  “BCE, KaK IOJIOXKEHO - pP—sd 4YacTh COCTOSHUIM
HOpMaJibHA, ¢—s$ AarpecCHBHA; 3a HOPMAJbHBIM COCTOSHHEM B p—ii
YacTH CJIydaeB CJiejlyeT HOpMaJbHOe, a B ¢—ii - arpeccuBnoe. Takwue
[IOCJIeIOBATEILHOCTH HanboJIee BePOATHBI. 3/eCh BhipakeHue “B p—ii yacTu’
HaJ0 IMOHHUMAaTh ¢ gobaBieHHeM “I0CTaTOYHO TOYHO . OTMeTnM, YTO B
CﬂyqaﬁHbIX IIOCJICA0BATC/JIbHOCTAX MOI'yT IOABJIATBCA O4YCHb JIJIMHHBIC
KOHEYHbIe OTPEe3KH, IJe BCe JIaJeKO He “KaK T0JI0XKEeHO , HalpuMmep,
100 pemexk moapsm npm  Opocanumnm  MoHeThl. (OIHAKO, YeM JIIHHHEee
[IOCJIeIOBATEILHOCTH PEIIeK, TeM MEHbIIEe BEePOITHOCTH TAKOTO YKJIOHEHHSI.
[IycTh g1 onpeie/IeHHOCTH IIEPBOE COCTOsIHUE - HOpMaJbHoe. [Ipumem erme,
410 0cobeil 0YeHb MHOTO, TAK YTO BMECTO BEPOSTHOCTEH MOXKHO T'OBOPUTH O
JaCTOTAX, JOJISX.

Bynem cpaBHMBATH MeXJy COOOW HECKOJIHKO PAa3IUYHBIX 3HAYCHUI .
[Iycth K KOHILy TepBoro mepuoja umenoch N(z) ocobei, g KOTOPHIX
- BEPOSITHOCTH MEpeiiTH B 3alUIIEHHOE COCTOsiHUE (3HAUEHWE MPU3HAKA).
Ckonpko ux OymeT K KOHIlY OJMXKaiiiero mepuoga ¢ HOPMAaJIbHBIM
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coctosguneM cpeabl? Ecam sTor OamKaimmit mepumoa - CAeayIONui, To
nostyauM Takyro kapruy: x N (x) ocobeil mepeiier B 3aIuIeHHOe COCTOSTHIE,
(1 — x)N(x) ocramercs B He3AIUIIEHHOM: TMepBbIe JAAYT K KOHILY
caenyoriero nepuoga maxN(z) noromkos, Bropsie - n(l — x)N(x), a Becero
[mz + n(1 — z)]N(x). Ecan e Mexk1y HepBbIM MEPUOJOM U OJHzKauM
K HEMY € HOPMAJbHBIM COCTOSIHHEM CDeIbl OYAYT MePHOIBI ¢ ArPECCHBHBIM
COCTOAHHUECM (HeBa}KHO, OAWH MJIN HeCKOJIbKO)7 TO YUCJIO IIOTOMKOB K KOHIY
sroro Osmxkaiimero nepuoga Oyaer apyrum: xzN(z) ocobeii mepeiinyr B
3AIIUINEHHOE COCTOSTHNE, OCTAJIBHbIE TOTHOHYT, 1 B urore mosxyanM maN(z)
HOTOMKOB.

IIycts B paccMaTpuBaeMoil moce1oBaTelbHOCTH ecTh M + 1 HopMmasibHOe
COCTOSTHHE CPeJIbl. BbISCHUM, CKOJIBKO 0CO0Oell O 3HAYEHHEM MpH3HAKA T
OyZleT K KOHILy MOCJeJHEero Takoro COCTogHus. JIasg sToro HyzxKHO pm pa3
ymuoxkuth N(z) Ha [ma + n(l — x)] u ¢M pa3 - ma mzx. Urak, noaygaem,
YTO K KOHILY IIOCJIEHEr0 HOPMAJIBHOI'O COCTOSIHHS UHCJIO TeX 0cobei, 1
KOTODBIX BEPOSTHOCTH HEPEX0/Ia B 3AIMUIIEHHOE COCTOsTHUE T, OY/IeT PaBHO

[mz 4+ n(1 — 2)"" (mz)™N(z) = [(n — (n — m)z)P(mz)]" N ().

TaKAM 0OpPAa30M OKA3bIBAETCS, UTO YUCJIO HOCUTEseil 3Ha4YeHus MpU3HAKA T
M3MEHSIEeTCsI IPUMEPHO B Fe€OMETPHYECKOl TIPOrPecCHu ¢o 3HaMeHaTeeM (1 —
(n —m)x)P x (mx)9.

Yder (paKTopoB CMEPTHOCTH, HE 3aBHUCIIIUX OT X, NPHUBEIET K TOMY,
YTO B I'€OMETPHYECKOHl mporpeccun OyJIeT MeHSTHhCS He YHCI0 HOCHTesei
3HAYEHUS &, & UX OTHOINEHHUE JIJIst IBYX pa3HbIX x. Bee paBHo, co Bpemenem B
YKA3aHHBIX IIPE/ITOJIOKEHUAX COXPAHIIOTCS TOJBKO HOCUTEIN TOTO 3HAYCHUS
x, Ui KOTOPBIX 3HaAMeHaTeJb MakcumaseHn. Haiimem sto 3nadenume. Hynb
IPOU3BOHON 3HAMEHATEJISI 110 & OTHICKMBAETCSI MIHOBEHHO: & = gn/(n — m)
(ympaxkuenue!). HO = mO CMbICay HE MoxkeT ObITh Gosbime 1. TTosromy
MOCJIe JIOTIOJTHATEHHON MPOBEPKH TIOAyYaeM OTBET JIjid TOYKH MAKCHMYyMa
3HAMEHATEJIS:

ectn -~ <1, 10 1 = -1,
n—m n—m

ecom -~ >1 10 v = 1.
n—m

WNrak, B cay4aiinoii cpege 0ocobu €O BCTPOEHHBIM “JaTYUKOM CJIYYaRHBIX
qucesl’ MOTYT TOJIy9aTh MPEUMYIIECTBA B TEMIE YCIEINTHOTO Pa3MHOMKEHUS
U, TeM CaMbIM, BBITECHATDH BCEX OCTAJIbHBIX.

C Japyroit cTOpOHBI, He BCerja CJIYYafHOCTDL CPEIbl aBTOMATHYECKH
IPUBOJINT K MOJE3HOCTH CAYYIalHOrO n3MeHeHus1 peHOTUNA. B puBeseHHoi
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IpOCTeRIIel MOJAEIN, €CJU qn > N — M, TO BBITOTHO BCEM 0CODSIM TIePEeXOIUTh
B 3amuiienayio ¢opmy. HamoMHEUM, YTO ¢ - BEpPOATHOCTH IOSIBJECHUS
arpecCUBHOTO COCTOSIHHS CPeIbl, 1 - YHCJA0 MOTOMKOB HE3AIIHIIEeHHON
ocobu B HOPMAJILHOW cpeje, m - 9YHCJIO0 IOTOMKOB 3alllUINEHHON# ocobu
B HOpMaJIbHOI cpene. ONTHMaJIbHOE 3HAYCHHE T PACTET IPU YBEJIUUCHUH
¢ (BEpOATHOCTH ArpecCUBHOTO COCTOSHHSI CPEeJbl), m (YHCIa HTOTOMKOB,
JABAEMOT0 3AIUINEHHON 0COOBIO MOC/e TONAaHNsT B HOPMAJIBHYIO CDELy) 1
yObIBaeT ¢ pOCTOM 1 (YHC/IA MOTOMKOB HE3AITUINEeHHOH 0COOH B HOPMAThHON
cpene), n > m. Eciau Obl BBIOTHSIOCH 06paTHOE HEPABEHCTBO M > N, TOIIA
ObLI0 OBl BBIFOJHO BCEM H BCErJa MEPEXOIUTh B 3alIUIIEHHOE COCTOSHHE.
(Cuosa “Beirosia”! TpynHO n36€KATH ITOTO CJIOBA, HO 3/IECH CMBICJ KAYKETC S
SICHBIM. )

Nrak, w™omenb BocbMOro Tuma. Ha  Heil, ogHakKOo,  MOXKHO
MPOJAEMOHCTPHPOBATEH XOJIbI, XapaKTepHBIE I PACCMATPUBAEMOTO KJIACCA
Mozeseit “oTbop 1o MpuU3HaKYy :

KakmoMy  3HaYeHHMIO  HACJAEAYEMOIO  MPH3HAKA  COIMOCTABJSETCS
reoMeTpHYecKast HPOIPeccust pocTa. JSHAMEHATEJb JTOH IPOrPECCHH -
“Maasvmysuanckull napamemp”’ 3aBACHT OT CpeJbl W 3HAUYEHHWS IpPU3HaAKA.
OH cunTaercs Mepoit ONTUMATBHOCTH IO MPUHIAITY: Y KOTO OH OOJIBINE, TOT
BCEX BBITECHUT.

Cpena paccMaTpHBaeTCs KaK HEYTO BHeEIIHee W 3aJaHHOEe, He 3aBUCSIIee
oT opranum3moB. Hukakoii skosorum.

Hukakoii remerukun. Hocuresn paziudabix 3HadYeHUil NpuU3HAKA
paccMaTpUBAIOTCS TaK, Kak OyaITO OHH pa3MHOYKAITCSA pas3IenbHO, He
CKPeIuBasch. (T0 BaKHOE CJEJICTBUE ePBOrO YIPOIIEHHSI. )

YacTHIHBIM OCHOBaHHEM IS 1, 2 MOXKeT CJIVKHTb IIpeJICTaBIcHue
o pasznenennn GakTopoB. PaccMarpuBaeTcss OTHOIIEHHE YHUCJIEHHOCTH
OpPTaHU3MOB, HECYIIINX 3HAYCHUE IPA3HAKA T depe3 IMar BpeMeHU, K HCXOTHON
ux uucaeHHocTH. llpeamonaraercss, 9To 3TO OTHOIIEHHE C JOCTATOYHOMN
TOYHOCTBIO MOKHO HPE/ICTABUTH IIPOU3BEICHUEM:

—— = k(z,s)q(...).

3necy N(z) - magasnbHoe 3HaveHue wucaennocr, N'(x) - 4ucieHHOCTD
HOCHTE el T Yepes3 Iar BpeMeHH, S - COCTOsIHIE CPeJibl, k 3aBUCUT TOJIBKO OT
3HAUYEHUs MPHU3HAKA T U OT COCTOSHHS CDeJIbl, ¢ 3aBUCHT OT 9Yero YIOJHO
(B 4aCTHOCTH - OT BCEX YHCJIEHHOCTEH) ¢ OJHUM OrpaHUYEHHEM: BO BCe
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orromennss N'/N (npu Beex 3HAYEHUSX ) MPH JAHHBIX COCTOSHUH CPEIbI
1 pacipee/ieHH 9UCIeHHOCTe MOIKHO BONTH TOJIBKO OHO 9HCJIO ¢ : ¢ HE
3aBHCHT OT .

Yucra k(z,s) ydacTBYIOT B MOJENH, YUCIa ¢ - B 0DOCHOBaHWE (711
ouucTKE coBecTH). C UX MOMOIIBI0 MOXKHO BPOJie OBl y4ecTh MHOTO (paKTOPOB,
3aBHCAIIMX OT COCTOSIHUSI CpeIbl W Becex dnciaennocreir N(z), HO He
BJIHNAIOIMMUX Ha OT60p. He BJINAIONINX, TaK KaK OHH JJId BCEX T OJUHAKOBBI
A TIPpW CPaBHEHWMW YHCJCHHOCTEH 4 Pa3HBIX 3HAYEHWH TPU3HAKA T W Y
IIOJIY YUM

N'(x) _ k(z,s)

N'(y)  k(y,s)’
9HUCJA0 ¢ COKpaTHiaoCch. llosToMmy sosst HocuTeseil mnpusHaka Oyaer
onpeaeadaATbCd NCKJIIOYUTEeJIbHO YUucCJIaMu k’

DKOJIOTHSA MOZKET JaCTHIHO YUUTBIBATHCS € IIOMOIIBIO ¢. Takum obpazom,
9KOJIOTUU He To, 4ToObl HeT. [lpemmnosaraercs, 9To oTOOpP M IKOJOTHS
“paznesmiuch’. IlojuepkHem, 4TO 10J IKOJOIUEH Mbl I0JPAa3yMeBaeM He
MPOCTO 3aBUCHUMOCTH OPTaHU3Ma OT CPEJIBI - TaKash 3aBUCUMOCTH SIBHO BXOIUT
B MaJ/IbTy3UAHCKU{l mapamMerp k, a UX B3aUMHYIO 3aBHCHMOCTb.

[ToapoOublii pa3sroBOp O reHETHKE KJIeT HAC BIEPE]IH.

Teneps - o110 popMaIbHOE YIIPOIIEHHE, KOTOPOE OBLIO CIIPATAHO B HAITUX
paccyxaerusx. OHO He OTHOCHUTCS IO CBOEMY CYIIECTBY K IBOJIOIUMOHHOM
TeMaTHuKe, HO ChIIPAJIO U UI'PAET DOJIBIIYIO POJib B CTATUCTUYECKON (DU3UKE.
[ToaToMy ckazkeM HECKOJIbKO (ppa3 0 HeM.

Paccmarpubas CYIIeCTBOBaHUE B cJydainon cpene, MBI
BBIOpAJIM  IIOCJEIOBATE/ILHOCTh COCTOSAHHM ¢ HamboJiee BEepPOSATHBLIMH
XapakTepucTuKaMu. lcxomabiMu OBLIM  Te K€ CcOOOpakeHus, 4YTO U
npu OpocaHWUW MOHETHI: HambOJiee BEPOSTHO, UTO OPJOB H PEIIeK ObLIO
MOPOBHY - B CpPeJIHEM-TO WX MOpoBHY. MTak: mepexojl OT cpeaHero K
naubosiee BeposgTHOMY. Paszbupasioch cylecTBOBaHHE OPraHU3MOB U OTOOD
JIJIST TIOCJIEIOBATEIbHOCTEN ¢ BHIOPAHHBIMU XapakTepucTuKamu. OTcroma ObLI
OJIyYeH BBIBOJ: B CpeHEM HaubOJIee YCIelIHO Pa3MHOXKAIOTCA U BBIZKHBAIOT
HOCUTEJ/IM TAKOIO-TO 3HA4YeHHsl lpU3HaKa. Paccyxkjenuss “B cpejnem”
TpebyIOT, OTHAKO, COBCEM pyroro. Jlyist KaxKaoro © HyKHO PacCMOTPETH BCe
BO3MOXKHbBIE€ TTOCJI€JOBATEJIBHOCTU ar'PECCUBHBIX W HOPMaJIbHBIX COCTOAHU I
cpelbl JIAHHOW [JIMHBI W HAWTH, CKOJIBKO B CpeIHeM ocobeil IpuaeTcs
Ha OJHY HAJYaJIbHYIO II0CJe TaKO#H IOCJIeI0OBATEILHOCTH. Pe3yabrars
IHOTOM HaJ0 YCPEeAHUTHb 110 BCEM IIOCJI€A0BATE/IbHOCTAM: B3ATb HaI/UI,Z[eHHbIe
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BEJUIUHBI, YMHOKUTH HA BEPOATHOCTH MOCTETOBATETHHOCTEH U CJIOXKHUTh.
Pesynbrar mosyuntcst japyroi. B mnpuBeseHHOM npuMepe ero HETPY/IHO
TOYHO BBIYUC/INTH, OJHAKO OTBET OyeT 0016 TPOMO3IKUM.

Wrak, nBa npuema yrupouieHus: cpe/iiee 3HaYeHne 3aMeHAeTcs Hanbosee
BEPOATHBIM M CpejiHee 3HadeHHe QYHKIUE 3aMeHseTcs (GYHKIe#R oT
CpeJHero 3HaveHus. IJTU MPUEMBl MOTYT JaBaTh 3aMETHbIE OIIMOKHU, HO
B KAa4YecTBe MepPBOro mnpubsmzkeHus ObiBaioT mmose3nbl. CoBceM MPOCTBIM
AHAJOTOM MOYKeT CJIyKUTHh HW3BECTHOE HECOBIAJeHNe B O0IIEeM Cjydae
cpesHeil CKOPOCTH €O CpeaHuM apudMEeTHIeCKUM CKOPOCTeil Ha OTpe3Kax
My TH.

HackoabKo 9acTo TreHeTHIecKd 3alporpaMMUPOBAHHBIE CJIYIARHOCTH
Berpedatorcess B npupoge?! CymectByior pasiauunbie muenus. Tax, @. H.
Cemenckuii 1 C. M. Cemenon momarator [90], 410 pacnpocTpaHeHHOE sIBJIEHHE
- Ananaysa (3aep:KKa Pa3BUTHs Y 4aCTH 0CO0ei ) - BO MHOTOM CBS3aHO € STHM
s deKToM.

[Ipumep mamay3nl: y pacTeHHI OJHOBPEMEHHO CO3PEBINAE CeMeHa
MOTYT IIpopacTarb HE BCe Cpa3y, a CO CABUIOM Ha roja u OoJiee; y
HEKOTOPBIX HACEKOMBIX, TPOXOAANINX Pa3/jndHble (ha3bl PA3BUTHSI, YaCTh
ocobeil 3a1ep:KUBAETCS B OTJEJBHBIX (hpa3ax. DTO MOKET PACCMATPUBATHCS
KaK IPUCIOCODJIEHNE K CAYIaifHOCTSM B H3MEHEHHH CPEJIbl CO BPEMEHEM.
KakuMm Oymer ciaeayiomuii roj 3apanee HEU3BECTHO, MOITOMY MOMKET OBITh
BBITOJIHO (BeJeT K yBeJnUIeHuo Ko3hMUIMEHTa PA3MHOKEHUS) HO-PASHOMY
pacrpeenTh CBOE MOTOMCTBO, YTOOBI OHO PA3BUBAJIOCH HECHHXDOHHO.

Kpowme TUIOTETUYCCKOR CJAy4alHOCTH 3aIpOrpaMMUPOBAHHON,
BHYTDEHHell, CYIecTByeT MHOTO CJOy4daiiHOCTe#l BHENIHUX. YCJIOBHS
PA3IUIHBI HE TOJIBKO B PA3HOE BpeMs, HO U B PA3HBIX MECTaxX, HePaBHOMEPHO
paccesieHie MHOTHUX BHJOB W MHOTOe apyroe. Bce 310 Toxke MOXKET MEHSTH
cpoku passutus. [losromy muckyccust 00 OCHOBHBIX HPUUUHAX JHANAY3bI
3aKOHYHUTCS HE CKOPO.

6.4 Jleremga o ckpoMHOM xuiHuke. Ilapagokc BeIroamnl.

He pa3 wm He jBa 1UPUXOJAUIOCH HAM CJIBIIIATH U YATATH HCTOPUH O
CKpOMHBIX XuHUKAX. CyTh WX CBOAUTCS K TOMY, YTO XHUIIHUK HBITAETCS
OTPAHUYHUTH CBOE MOTPeDIeHUE, TPEMOYUTACT TUTATHCA OOJTHLHBIMUA OCODSIMH,
He TporaeT OepeMeHHBIX CaMOK W MOJIOJHSK YKePTB, MOYKeT 3aKyChIBATh
COOCTBEHHBIMH JeTbMH W T.II. W BCe 3TO JJsd TOro, 4YTOOBI, He mait
Oor, He I10JOPBATH HOILYJISIUIO YKEPTBbl - BEJIb B 3TOM CJiydae IeJIUKOM
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TOTHOHET ¥ TOMYJISINAg XHUIMHUKA. Ha mepBbIit B3LJIS MPaBIOIOI00HO:
YMEPEHHOCTH BBITOJIHA, a HeyMepeHHOCTh mnarybna. Ho monsgrue “Boiroga’
CUJILHO CBSA3aHO C YEJOBEYECKUM TMOHUMAHHEM 3TOTO CJAOBA, € yMEHUEM
IPeJIBUIETh JTAJbHEIe mocaecTBis moCTynKoB. (YesoBek, Kcrard, Mo
OTHOIIEHHUIO K IIPUPOJIE YacTO BeJeT ceOsl JAaJIeKO He KaK CKPOMHBIN XUIIHHK,
a HAMHOT'O MeHee BBITOJHBIM 00pa3oM).

[Tposeiem MbicaenHbIil 9kciiepuMenT. [IpejgcraBum cebe TeppuTOpuIo, I1e
CKPOMHO OXOTSATCS CKPOMHBIE XUITHUKH. BpyT nogn/sgercs “cynepxuiik’,
KOTOPBIl HEe OTrpaHUYMBAET OXOTY, MHTEHCUBHO PAa3MHOXKAETCSA, B OOIIEeM
- YBeJIMYMBAaeT Ha IEPBBIX IOpax CBOH KOIDDUIUEHT Pa3MHOKEHHSI.
CKpOMHBIIl  XHUITHUK OTCTaeT B Pa3MHOKEHHH, JOJSI CYHEePXHUITHUKA
YBEJIMYUBAECTCH, TIOITOMY MOXKHO CKa3aTh, YTO CTPATEIUs CYIEPXUITHUYECTBA
BeiromHa. OMHAKO CO BpPEMEHEM, BBITECHHB OKOHYATEIbHO CKPOMHBIX
XUIHUKOB W OCHOBATEJIbHO  PACILIOAUBIIUCH, CYHNEPXUITHUK  MOYKET
VHHYITOXKUTD BCEX YKEPTB U BBIMEDPETh caM. A 9TO HEBBITOIHO.

Nrak, omHO W TO 2Ke TOBeJeHHe MOXKeT OBbITh W BBIFOJHO U
HEBBIT'OJHO: CBODOJIHOE HCIIOJIb30BAHUE LPEJCTABJIEHUI O BBII'OJE ITPUBOJIUT
K HapaIOKCaM.

CymecTBylOT — pa3iudus MeXK/y TPOSBUBIIUMECS B  MBICJEHHOM
SKCIIEPUMEHTE BBIFOJIAMH CKPOMHOI'O XHIMHHUYECTBA U CYHEPXHUITHAICCTBA.
CynepxXHIIHUK JIETKO BHEIPAeTCd W BBITECHAET CKPOMHOIO XUIITHHUKA.
[Mocaequuii MoXKeT JJIUTENLHO MTpONUBeTaTh (€Cau He OyJeT BHEIPATHCSI
CYNEPXUINHAUK). YBbI, BBITOABI CYNEPXUITHUYIECTBA CKa3bIBAIOTCs ObICTpee
€ro HeJIOCTATKOB: CHa4YaJ/a BHEJPIETCH, BBITECHIET CKPOMHOTO, a JIUIIb
noroM rubHer. Besymas K NpOIBETAHUIO BHII'OJA CKPOMHOCTH He 3aIUIIEeHA
OT BHEJIPEHUSI.

Tpu BaKHBIX CBOWCTBA, COBEPIIEHHO PA3IUYHBIX IO JUHAMUYECKHM
HOCJIEJCTBUAM, CKJIEUJIUCH B PACCMOTPEHHON CUTYaIlMM MO, OJHUM UMEHEM
“ppIroma’’.

YcroituuBoe CyImecTBOBaHME B OTCYTCTBUE BHEJPEHUS KaKUX-JTH00
Pa3HOBUIHOCTEH. DTHM CBOUCTBOM 00J1aJaeT CKPOMHBIN XUITHUK.

VeTouuBOCTS, K BHEJIPEHUIO HOBBIX PA3sHOBUIHOCTEH. K0 CKpOMHBIH
XUIMHUK HE 00/1a,1a6T.

CrocoOHOCTD BHEAPITHCA, TPUCYINAS CYTePXUTITHIKY.

He ckazano, ob/1a1aeT Jin CynepxuIliHuK NEePBBIMU JIBYMS CBOMCTBaMH, a
CKPOMHBIN XMIIHUK - TPETHUM. DTO He CJYIANRHO - CMOXKET JIK CYIEePXUITHIK
YCTOMYUBO CYIIECTBOBATH, 3aBUCUT OT JIPYIUX IepcoHazxkeit - >keprs. Ecim
CMOXKET, TOIJIa MMeeT CMbICJI T'OBOPUTH Jijid Hero o0 ycToOMYuBOCTH K
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BHEIPEHUIO, & 6e3 9TOro He/lb3sl: 0 KAKOM BHEJIPEHHUH K CYTNEePXHUITHUKY MOZKET
UJTH Pedb, KOT1a He 00eCIedeHo ero JjiuTeabHoe cyinecTBoBanmne? FKcim on
BCe Ke 00J1a/IaeT MepBbIM CBONHCTBOM, TOIJ/Ia HAaBEPHAKA OyIeT YCTONYMB K
BHEJIPEHUIO CKPOMHOI'O XHUIMHUKA, a TOT, COOTBETCTBEHHO, Oy/IeT HEeCIOCOOeH
BHEIPATHCS.

Y100l JIUTETBHO CYIIECTBOBATH B JAHHBIX YCJIOBUAX, HY?KHO 00/1a/1aTh
MEPBBIMU JIBYMsI CBOMCTBAMU, 8 9TOOBI B HUX BO3HUKHYTH - €I1€ U TPEThUM.

[TepBoe cBOICTBO YACTO HABBIBAIOT 8HYMpPeHHel YCmMotuueocmvio, BTOPOe
- premreit. Ho o ycroitunBo? Crpanusiii Bposge 661 Bonpoc. Benn ckazano:
XUINIHUKH OJHON PasHOBUIHOCTH, >KHUBYIIHE B OJHOM MecTe, KOpode -
HOIY/IANMS XUIMHUKOB. MBI HpeacTaBIsin cebe TaKylo CHTYAIUIO: €CThb
XUNHUKU U YKEPTBBI, YUC/JIEHHOCTh KOTOPBIX 3aBHCHAT B MEPBYIO O4YePe/ib OT
OXOTBHI XUIIHAKOB, BCE OCTAJIBLHOE - YCJIOBUSI, KOTOPBIE HU OT 9€ro He 3aBUCAT.
DTO CIUTKOM TPpydoe TPUOINKEHNE, U TEIeco00pa3HO MePEeHTH K e IuHAIIaAM
JIPYTOT'O yPOBHSI.

B npeapiaymieit rimase He pa3 rOBOPUIOCH, YTO JTUHAMUKA MHUPA >KUBOTO
HEe MOXKET CYUTAThCs ABTOHOMHONW M Jaxke xopomio o6ocobssieMoit (¢
BBIJIJIEHHEM Bo3zeficTBuii Ha Hee). Jlydime BBIAEAAIOTCS W3 OKDPYZKEHHS
onocdepa u 6GuochepHbie e IMHUILH - OUOreoIeH03bI. Vcoib3yemM pe3yabrarhl
IPOBEJICHHOI'0 MBICJIEHHOI'O SKCIEPUMEHTa I ONpeJe/eHud TpeX THIIOB
Yyemotinusocmu 6u02e0UeH0308.

Buyrpenns  ycroituuBocTh.  PaccmaTpuBaeTcsa  maeaIn3upOBAHHAS
cuTyanusi, KOIJa HET HHUKAKOTO MPUTOKA  JKUBBIX  CYIIECTB B
paccMarpuBaeMblii GHOTeOIeHO3 U3BHE U HOBBIE pasHOBHAHOCTH (“Bapuarnmn”)
He IPOABILIOTCA TaKKe W BHyTpH Omoreonenosa. “‘Homenkmarypa” KHBBIX
CYIIECTB IpeJIo/araeTcs TeM caMbiM (pukcupoBanHoit. BozmyTum cierka
COCTOsIHME OWOreoleHo3a, W3MEHHB YHUCJAEHHOCTDL BXOJSIIMX B HEro
JKUBBIX CYIIECTB WJIM BO3JEfICTBYS HA KOCHBIE 3jeMeHThl. B oTBer Ha
Takoe BO3MYyIeHne Oyjer MOJyueH IWHAMUYECKHIl OTKJIWK - COCTOSIHUE
ounoreoreHo3a OyJaeT Kak-TO MeHdATbed u jasee. [lycth ono Bce ke Oyner
OCTaBaThCsl BOJU3HM HAYAJIBHOTO (HEBO3MYIIEHHOIO) TPH BCEX JIOCTATOYHO
MaJIbIX BO3MYyIIeHHsAX. CKazxKeM TOrJa, YTO OHOTeOleH03 B 9TOM COCTOSHUH
obJia iaerT BHYTpPEHHEll yCTONYNBOCTDIO.

Buermugasg ycroitauBoctsb. Besikuit OMOTeoeHos cymecTByeT Ha HEKOTOPOM
¢doHE WMMHUTpAIMK - TPUTOKA YKUBBIX CYIIECTB W3BHE - W BHyTpPEHHE[
U3MEeHIUBOCTH. HOBBIE XKUBbBIE CYIIECTBA IMOSABIAIOTCS B MAJIBIX KOJIHIECTBAX
1 JTU00 BHEJAPSIOTCH, PA3MHOXKASCH 10 3aMEeTHOH YNCIEHHOCTH, INOO HEe MOTY'T
BHEJIPUTHCS - TOTJA UX YHUCJCHHOCTDH OIPEIE/ISIeTCS TeMIaMi UMMHUIPAIUU
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W n3MeHInBocTU. Ecin HuKakast pa3sHOBUIHOCTH YKUBBIX CYIIECTB 13 (hoHA
HE MO2KET BHECAPUTHCA U T€M CaMbIM HU3MEHHUTHb COCTOAHUE 6I/IOFeO]_[eHO3a, TO
CKazKeM, 9TO OH 00JIa/laeT BHEINIHEH yCTONYNBOCTHIO.

O0cyzKIaTh BHEITHIOI YCTOYNBOCTD OMOre0NeH03a TMEET CMBICT TOJTBKO
TOr/a, Korja oH obJajtaeT BHyTpeHHell. llHavYe OH MPOCTO HE MPOCYIIECTBYET
JIOCTATOYHO MIOJTO JJIs OCYIIECTBICHUS IKCIEPUMEHTOB IO BHEJDEHUIO U
U3MEHHUTCS caM 1o cebe.

B omnpenenennn BHyTpeHHEHl yCTOWYUBOCTH MPUCYTCTBYET —TaKas
nIeaJIM3aIus: OMOTeONeH03, OUNIIEHHBI 0T BCEX MPOIECCOB M3MEHIUBOCTHU
n uMMurpanuu. /g onpenenerus BHeNTHel ycTOWIWBOCTH J0o0aBIeHA elle
OJlHa wmeaju3arus: (DOH U3MEHYMBOCTH W UMMUTPAIUH, TPEICTABICHHBII
cBoeit HOMeHK 1aTypoit. Kazxiomy OHOreoneHo3y COMOCTaBJISIIOTCS 9TH JBA
naeaJIn3npoBaHHbBIX O6”beKTa7 a BHEITHAA yCTOIU/ILII/IBOCTb onpejaedercd Kak
0c000€e COOTHOIIICHNE MEYKJy HUMHU.

6.5 Pemaromuii 3KkcCnepuMeHT 110 BHeIPEHUIO.

[Ipemnaraercs mnponeaypa MIPOBEPKU BHEIIHEH YCTOWYUBOCTH, HMEIOIIas
BIIOJTHE OTIEPAIMOHATBHYIO (DOPMY: CJIeIyeT MPOBOAUTE IKCNEPUMEHMbL
no exedperuro opraHu3MoB u3 GoHA B OHOreoIeH03, OCBOOOXKIEeHHBIH
OT HACJEeJCTBEHHON W3MeHUYMBOCTH ¥ wuMmMmurpanuu. PoH mpeacraBieH
HOMEHKJIATYPOii, KOTOpas MoOxkeT ObITb KakK JUCKPeTHOIH  (cmmcok
HAMMEHOBAHWI), TAK W HEIPEPHIBHON (IIKAJIbl HEIPEPHIBHBIX IIPU3HAKOB).
[TonokeHne B HOMEHKJIATYpPE TIPEJIIOIATAETCS HACTIEJYEMBIM - JIeTH
OTHOCATCS OPUMEPHO B Ty Ke KJIETOYKY (TOYKY), YTO U DPOTUTEH.
OKCIePUMEHT 110 BHEJIPEHUIO COCTOUT B TOM, 4TO Oepercd rpylma ocobei,
IPUHAJIEKAIIUX  OJIHOI KJeTouke (TOYKe) u3 HOMEHKIATYphl (oHa u
HOMEIAETCss B OHOTeOneHo3 (0CBOOOKIACHHBIH OT IPOIECCOB HU3MEHUYUBOCTH
U UMMUTDAIAN). Y MHOKHT OHA CBOIO YHCJEHHOCTH W 3aMETHO TOBJISET HA
OMOTeoIeHo3 - HeT ycTodunBoCTHA. BBIMpeT, He yBeandnBas 3aMeTHO CBOeit
YUCJIEHHOCTH, - HAJ0 OpaTh APYrylo rpynmy u T. j. He pasmuoxkuTcd HE
OJIHA - €CTh YCTOUYUBOCTD.

Yucs1o ocobeit BO BHEAPSIeMbIX I'PYIIIAX JOJIZKHO OBITH JTOCTATOYHBIM 1151
Pa3sMHOYKEHHS, HO BCE Ke MaBIM'® - Tak, 4TOoOBl Ha HEPBLIX MOpPAX OHH
MaJI0 MEHSIIH COCTOsTHIEe OGMOTeoleH03a W 06pATHBIM BIHsHHEM ( PHKOTITETOM )

13YImenno 6sarosaps 3TOH MaJOCTH MOMKHO I[peHebperarb B3aUMHBIM BJIMAHUEM
HECKOJIBKUX BHEIPSEMBIX TPYIIT U PACCMATPUBATH WX BHEIPEHWE TOJBKO O OIHOM.
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STHUX U3MEeHEeHUi Ha BRI2KUBAHUE U PA3MHOKEHHE BHEIPEHHO! IPYIIITHI MOXKHO
Ob110 ObI OHAuaJy npenedpedb. [IycTb 3T0 BBIIOIHEHO, TOT/IA PA3MHOKEHHE
BHEJPEHHOI Trpymnmbl OyaeT cHadala [IPOUCXOIUTH B T'EOMETPUUYECKO
IPOIPecCHd. IDTO IO3BOJSIET KOJUYECTBEHHO CHOPMYJIMPOBATD YCJIOBHE
BHEIIHEeH YCTONYMBOCTH.

Ecim 3HaMeHaTe/ b TPOTPECCHH - CPeHee YHCJIO BBIZKHBIIAX ITOTOMKOB
OT OJHOrO HpeJKa 3a mokojenne (KodbOUIUEHT Pa3MHOKEHHUS, OH ¥Ke -
MAaJIbTy3HAHCKUIT mapameTp) - 60JIbIe eTHHAIBI, TO TPOUCXOIUT HAPACTAHIE
YUCJIE€HHOCTHN BHe,ZI;peHHOI'/JI TPYIIIIHI. POCT MOXKeET OCTaHOBUTHCA TOJBKO
TOIJIA, KOT'JIa BO3JeHCTBIE PA3MHOXKUBIIEHCS IPYIIILI HAa OHOTEOIEHO3 CTaHeT
BEJIMKO M COCTOSIHHE €r0 H3MEHHTCS HaCTOJbK, UYTO 00paTHOe BJIMSHHE
(pukorer) Gyger CymecTBeHHBIM. B 9TOM ciydae BHEIIHEH yCTORYMBOCTH
HET. ECJII/I 3HaMeHaTeJIb IIporpecCuu MEHbIIEe €JWHUIbI, TO BHeIpEeHHad
rpynia MpocTO BLIMHUPAET, HE OKa3aB 3aMeTHOro BozjeictBus. [lonydus
TAKOH Ppe3y/braT [isi BCEX BO3MOXKHBIX IDYII, B3dThiX U3 (oHa (1
He MPEeJCTABICHHBIX B OHOreONeHO3€e), MOYKHO CKa3aTh, YTO BHENIHSIS
YCTOMYUBOCTH €CTh.

JItobomy ~ BHyTpeHHe  YCTOWYMBOMY  COCTOSTHHIO  OHMOTreoIeHo3a
COOTBETCTBYET beHK]_[I/IH Ha HOMEHKJIaType USMEHYNBOCTH, COITOCTABJIAIOIIAA
KakKJI0i  ee  KJeTOUKe (Touxke) K03(hpunuenT  pasMHOXKEHH
COOTBETCTBYIOIIEH MaJoifi TpYIIbI, BHEJApeHHON B Ouoreomnenos. Ya00HO
BKJIIOYHTH B HOMEHKJIATYPY WM3MEHUHBOCTH KJETOUKH (TOUYKH) JJIS TeX
JKUBBIX CYIIECTB, KOTOPBIE TIPEICTABIEHBI B HHOTEOIEHO3e. DTUM KJIeTOIKAM
(ToukaMm) COOTBETCTBYeT eJnHUYHbI KOIDMUIHEHT DPA3MHOKEHUS -
BeJIb COOTBETCTBYIOIIUE >KHUBBIE CYIIECTBA JIIMTENLHO IIPUCYTCTBYIOT B
fuoreoneHo3e (€ HCKIIOYEHHONW WMMHUTpAlueidl W H3MEHYHBOCTBIO), He
BBIMHUpas U He YCTPeMJIdd CBOIO YHCJIEHHOCTh K OeckoHeduHocTH. Kak yixke
T'OBOPUJIOCH IIpU HU3y4YE€HUUN BHEIIIHE’ yCTOﬁqI/IBOCTI/I InpearoJiaracrcd, 4To
OMOreoIeHO3 BHYTPEHHE YCTOWYHB.

VciioBUSg BHEIIHEH YCTOWYMBOCTH MOYKHO cGOopMyaupoBaTh B (opme
npuryuna onmumasvrocmu. O6o3HaunM X MHOXKECTBO KJIETOYEK (TOYEK)
HOMEHKJIATYPbl I3MEHYUBOCTH, MAJIEHLKIUMHU & OyIeM 0003HAYaTh €ro TOUKH,
f(z) kospdunuenr pazmuokenus jisg ganaoro r. Cocrosnue GHOreONEHO3
MPE/II0IATAeTCA 38 TaHHBIM.

Heobxoaumoe ycsioBue BHelrHeil ycroidymBocTH: st BceX x u3 X
BbIIOTHEHO HepaBeHCTBO f(z) < 1 (MMEHHO MeHbIe WJIH PAaBHO: Ie-
TO MeHBIIIe, a TJe-TO PaBHO; B YACTHOCTH, PABHO JId TeX I, KOTOPBIE
COOTBETCTBYIOT 2KUBBIM CylleCTBaM, HIPpEACTaBJICHHBIM B 6I/IOFeOHeHO3e).
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JloctarouHoe ycaoBHEe BHEIIHEHl ycToRUMBOCTH: s BceX x u3 X
BoIOTHEeHO HepasencTBo f(z) < 1; pasenctBo f(x) = 1 umeer mecto
JIJIST TeX X, KOTOPbIe COOTBETCTBYIOT KHBBIM CYIIECTBAM, ITPeICTaBIEHHBIM
B OmOTeoIeHo3e.

Tunuunas curyamus “orbopa IO HPU3HAKY: Te Ke IeoMeTpHUUYeCKue
IPOrPEcCHH, MPOCTONH  MAJBTY3MAHCKHIl mapamMerp - KOIMDDHUIUEHT
Pa3MHOXKEHUSI W JIPyroe, TOJbKO X MOxKeT ObITh yCTPOEHO cJjoxkHee. B
epBOil IJ1aBe MbI TOBOPMJIM O HEOOXOAMMO BO3HUKAIONIEH HeJINHEefTHOCTH,
Kak o mpobieme. 37ech yaaJIoch ee 00OWTH 3a CUET CHemuaaIbHO

CKOHCTPYUPOBAHHOM CHTYAIlUH - OSKCIEpUMEHTa [0 BHEJIPEHUIO MaJIbIX
CPYIIIL.
[TpuHnun onTUMAaJbHOCTH - HPUHIMI MakCuMyMa KoddduiueHra

pasMHOKeHHs. B ycroiiumBoM OHOreOmeHO3e HPeJCTABICHBI  TOJBKO
Te JKHWBbIE CYIIECTBa, JIss KOTOPBIX KOI(MDMUIMEHT pa3MHOKEHHS
JIOCTUTAeT MaKCUMAJIbHOIO 3HAYEHMs, a JTO 3HAUYEHHE - €JIMHHUIA. DTO
- He NPOCTOH NpHHIUI onTuMagbHocTH. CaMo cocTossHHE OHOTreoleH03a
omnpejessger KoOIpEPUUUEHTb PA3MHOXKEHU JIJis  BHEJPAEMbIX ['PYIIIL.
OTr Tex KUBBIX CYIECTB, YTO B HEM MPUCYTCTBYIOT, 3aBUCUT (DYHKIHUSI,
TOYKN MaKCHMYMa KOTOpOfI COOTBETCTBYIOT 3THUM 2KHUBBIM CYIIECTBaM.
1 eme: He mpocTasg ONTHMAJILHOCTH, a COBMECTHMasd, CTOMT 3aMEHHTh
KaKy[0-HUOYb PA3HOBUIHOCTH YKHBBIX CYIIECTB, M ONTHMAJbLHOCTH IPYIHUX
Hapyrmurcd. s onucanns 3toro agdexTa TpuayMal ClenuaabHbIi TepMuH
- COONMUMANBHOCTIVD.

O6pa3 BeIMKOro SKCIepHMeHTATOPa - [IpHPOIb, TOCTOSHHO TPOBOASAIICTO
SKCIIEPUMEHTHI 110 BHEJPEHHUIO H OTOPACHIBAIOIIETO BCE HEYCTOWUNBOE, OYeHb
yoenuresien. Anrnosspranas mytka: GOD - Generator of Diversity (6or
pacmmudpoBbiBaeTcss Mo OyKBaM Kak reHeparop pasnoobpasus) ([71], c.
58). CyIecTByoT Jake MONBITKH BKJIIOYHTH BHENTHIOID YCTOHYHBOCTH B
onpezesenne 6uoreonenosa [90]. 9To puckoBaHHO.

6.6 Tpu Tuna ycToMYMBOCTU U ONTUMAJbHOCTMH.

Bosmoxkna takas curyarus. CkiagpiBaercss OHOreoreHos. Bxopgsimue B
HEr0 »KWBbIE CYINECTBA HU3MEHSIOT CpPEeJIy CBOEro OOUTaHWA U CO3AI0T
OJIaTONIPUSITHBIE YCJIOBUS IS BHeApeHus aApyrux. Te B CBOW0O odepein
MEHSIOT CpeAy M CO3JAI0T YCJOBUS JJIsd BHEIPEHUS TPETbUX U T.
JI. DTor mpormecc MOKET CTPEMUTBHCSI K HEHMOJABUXKHOMY COCTOSHHIO
(OHO HA3BIBACTCH  MEPMUHAALHOM WM KAUMGKCHOLM), 8 MOMKeT U
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0e30CTaHOBOYHO ITPOIOIKATHCA. Torma TOUKH MaKCHMyMa Ko3ddduimeHTa
pasmHOkeHus f(x) 6Ge30CTAHOBOYHO TNEPEMEIIATCS 110 MHOXKecTBY X.
TeMH nepeMenienuda npolnopouoOHaJeH MHTEHCUBHOCTH HMMMHUTI'DalUn U
n3MenunBocT. OOHApYKHUB TOT 3pdekT Ha Mojeaax B 1978 romay, Mbl
HasBaju ero aggexmom dpetipa. llomydenbl ypaBHEHHUs, OINHCHIBAIOIIHE
npefid B mpemnosioxkennn Manoii uamenunsoctu (cm. [35]). He cymecrsyer
HMPUHIUIIAATLHOTO 3alpera Ha Takoe mepemerntenue. bojiee Toro, ¢ majoit
CKOPOCTBIO OHO, CKOPEeEe BCEro, MPOMCXOIUT BeChbMa 9acTo. A B 3TOM CiIydae
HET BHEITHEH yCTOWIMBOCTH COCTOsiHMiT. BO3MOXKEH BBIXOJ - HUCCIEI0BATDH
YCTORYMBOCTDH HE COCTOSAHWI, a TpaeKTopuii. [lepexon mra MaTeMaTHIecKo
TEOPHUH YCTONIMBOCTHU CTAHJAAPTHBINM, HO 3TO OTBETBJIEHHE MOXKET 3aBECTH HAC
CJIUIITKOM JTAJIEKO.

Crporo TOBOpPS, pacCMOTPEHHE TPAEKTOPHUil, a He CTAIMOHAPHBIX
COCTOSTHWH HEeOOXOMMMO BCET/Ia: Ce30HHBIE KOJeOaHWs, W3MEHEHUs TOTO/IbI
U JIp. TPHUBOAAT K OUYEBHJIHOU HeCTAIMOHAPDHOCTHA. BBIX0Om wu3BecTeH -
ycpednenue no epemenu. 'Torma TPUHIUND MakcuMyMa Koddduimenta
PA3MHOKEHHUSI 3AMEHSIETCS Ha IPUHIUIT MAKCUMYMa, Cpe/Hero (110 IpoIuiomy,
HanpumMep) KoabuImeHTa pasMHOKEHHsI.

Yemotuuean peasusyemocmo. CyIecTBYIOT IBa Ty TH OTPEIETEHUsT ITOM
ycroitunoctr. Oba omuparoTes Ha OJHY UJeI0: 3aAMEeHUTH YKUBbIe CYTIeCTBA B
ouoreno3e Ha O6Jm3kue U3 poHa U TOCMOTPETh, BEPHETC JIU OH K HPEXKHEMY
COCTaBy - TPOU3OUAYT Ju OOpATHBIE 3aMEHBI. 3aMeCTHTETN OepyTcsd u3
CbOHa IpUMEPHO B TeX zKe KOJIMYeCTBaX, B KaKHUX CYHIeCTBOBaJIM HCXOJHBLIC
cymiecTBa. Kpome BO3Bpallenus K UCXOJHOMY COCTaBY BazKHO TAKKe, YTOOBI
YKJIOHeHUs “mo jiopore” ObLIM He CJIUIIKOM BeJaukd. POH M3MEHYUBOCTH H
UMMUTPAIAN [TPUCYTCTBYeT Tellepb He TOJIbKO B BUJE HOMEHKJIATYPHI, HO
U HETOCPEeJCTBEHHO TpPeJCTaBIsdeT MaTepuas Jis nepectpoiiku. llporeccs
UMMUI'DAllUA 1 U3MEHYUBOCTb BHOBb BKJIIOYE€HBLI B PE€aJIbHOM BPEMEHH.

[TepBbIit myTh OCHOBBIBAETCH Cpa3y Ha NPEJACTABJICHUH O “OJIU3KUX
dopmax”. Ha MHOXKeCcTBe KJIeTOYEK U TOUYEK HOMEHKJIATYPbl U3MEHIUBOCTH 1
UMMHUTPAIAA BBOIUTCA Mepa OAU30CMU, HADUMED, PACCTOSHIE. DKCIePUMEHT
0 TPOBEPKEe YCTONIMBOCTU COCTOUT B TOM, UTO BceX ocobeit Gmoreornenosa
3aMEHAIOT Ha 6.J'II/I3KI/IX7 KaK 6bI OJITHUM MaXOM IIepeBOJdd U3 OJHUX KJIETOYEK
(Touek) B mpyrue.

Bropoit yTh MCXOAUT U3 NpeJCTaBJICHUS O TOH »Ke 10 CYTH 3aMeHe, HO
KaK 0 pe3yJbrare “ecrecTBeHHOTO  Iporecca. IlycTh HeCKOIbKO H3MEHUIUCDH
BHEIITHUE YCJIOBUS U HEKOTOPbIe BADHAHTHI OPTaHU3MOB UX (POHA BHEIPUINCH
B OMOIeo0IeH03, a YaCTh paHee IPUCYTCTBOBaBINKNX yiiia B (hoH. Boccranosum
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VCJIOBHUSI U TMOCTEIUM 33 HU3MEHEHHSIMHU CHCTEMBI: BOCCTAHOBHTCS IIpeKHee
cocrostaue, Oy/IyT JiM CHUJIbHBI YKJIOHEHHS IO JI0POre K Hemy !

Ecnu B paccmarpuBaeMbixX CydasXx BO3BPAT K MPEKHEMY COCTOSTHUIO
BCerjla MPOUCXOIUT U YKJOHEHHUsS IO JOpOre He CJAUIIKOM BEJTUKH, TO UMeeT
MECTO YCMOUUUBAA PEGNUSYEMOCTND.

OcHoBanueM J7isi  BBeJEHHUS] YCTONYUMBONW PEASTH3YEMOCTH  CJIYKHUT
npejcTaBjeHne O TOM, 4YTO OHOI'eONEeHO3bl HEe MBILAIOTCH “‘paliCKuMu
caJlaMu’, COTBOPEHHBIMU W3 HHYero. HanpoTuB, OHH THOJYyYEHBI W3
JIPYTUX, JKUBBIE CYIECTBA MOCTOSHHO 3amernaanch. CyIecTBoBaHme u
YCTOMYUBOCTDL IIPOIECCOB 3aMEIleHHUs, BEAYIIUX B JAHHBIX YCJIOBUSX K
PacCMATPUBAEMOMY COCTOSHHUIO OHMOreOIeHO3a - BOT CYIIHOCTL ITOHSTHS
“ycroitunBasi peaan3yemMocThb .

YacTo mpUXOAUTCS CJBIMMATH, YATATH W MUCATH O TOM, YTO TEOPHS
SBOJIIOIIAHN OOBSACHSIET I1€/1ecO00Pa3HOCTh KUBBIX cymiecTB. Jla, oHa maer
BO3MOKHOCTb T'OBOPUTH O IMEJAX M O BBIIOJAX TaM, [Je JefHCTBYIOT
€CTeCTBEHHBIE ITIpoIecchl. BaykHoe ocHOBaHHE I STOIO - BO3HUKAIOIIHE
HPUHIUIBL  OOTHUMAJbHOCTH, B IEPBYIO OYEpPEIb TOT, KOTOPBIA ObLI
copMymupoBaH B YCAOBHUSX BHemmHeil ycroitamBoctu. OH ommpaercs Ha
paccMOoTpeHrne SKCIepUMeHTa M0 BHeaApeHnio. YTobbl MomnacTh B JIETOITUCH
JKUBBIX CYIIECTB, HYXKHO BHEJIPUTHCS. UTOOBI CyIIecTBOBATH JIOCTATOYHO
JIOJITO, HY2KHO OBITH 3aIllMIIEHHBIM OT BHEJIPEHUs] KOHKYPEHTOB.

Nnes ycToitynBoCTH K BHEAPEHUIO UMeeT OJU3KHE aHAJOTHH B (DU3UKE:
“CnoBo “HeycTONYUBBIN MPUMEHSIETCS B TEPMOJIMHAMAKE HE COBCEM B TAKOM
CMBICTIe, KaK B MexaHuke. [IpejmookuM, 910 y HAC €CTh MePEeCHITeHHbII
pactBop. Kpucramsanus B HeM MOXKET BOOOIIEe He HAaYaTbCd, BENEeCTBO
MOKeT OBbITh YCTOHUYMBBIM B Ipejie/laX HEKOTOPBIX HM3MEHEHHH COCTOSHWUSI.
OnHaKO pacTBOP HAYMHAET OBICTPO KPUCTALIN30BATHLCS IPHU BBEICHUH B HETO
KPOIIIEYHOTO KPHUCTAJLIA, T. €. PACTBOP MOYKET OKA3aThCsl HEYCTONYIUBBIM I10
OTHOIIEHUIO K BHEJIPEHUIO B HEro Kpucrasandeckoit ¢aser. Touno Tax xe
neperperas BoJa MOXKeT ObITb YCTOWYHBO K Pa3HOOOPA3HBIM IIPOIECcaM, HO
He [0 OTHOIIEHWIO K BHEJIPEHUIO B Hee Ty3bipbka mapa” (k. B. ['u66ce ([30],
c. b51).

Teopust 3BoJIOIUET HE TOJBKO Pa3PeIaeT PacCyKJAaTh O eJIsX U BbINO/IAX.
Omna ere 3amaeT 0coOyI0 paMKy /I 9THX PacCyzKaeHnii. BaykKHBINH 3eMeHT
9TOIf paMKU - SKCIIEPUMEHT 10 BHepeHu0. Heab3st mpocTo pa3roBapuBaTh
0 IeJdX ¥ BBIMOJAX, He o0palasch K JUHAMHUYECKHM MOJEIAM, He
paccMaTpuBas MBICJIEHHO CUTYAIlMH BHEJIPEHUS U cyliecTBoBaHus. Tpu Tuna
YCTORYUBOCTH - TPU CMBIC/IA [OJIB3bI, H BCE TPU JIOJKHBI HPUCYTCTBOBATH
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C JeTaJIbHBIM YKa3aHueM Ha TO, KAKOIl CMBICJ HMeeTCd BBUAY B KazKIOM
KOHKPETHOM pPaCCy2KIACHUU. Nnadge nagnnaercs JABHZKeHHUE HE€ B CMbICJ/IaX, a
B CJIOBAX - OECCMBICTICHHOE JABHUZKCHHUEC.

6.7 CwmbICJ “ITOJIB3bI.

ToBopsiT, HALIPUMED, O [OJIb3€ JEeTANbHBIX (CMEPTeIbHBIX ) MyTAIUil 115 BHIA.
Jla mosiBUCH KOHKYPEHT 0e3 TaKuX MyTaluii, OH Obl BHITECHU B JIBA CUETA
9TO PEryJUPYIOIIeecs JIETAJIIMU qY10-10J10.

A Jsterenga o cKpoMHOM XHMIDHHKe? YTO 3almumiaer ero Oor BHEIPEHHS
cynepxuinauka’ IIpocreitmuit orBeT: HEYero. CKpOMHOCTD, CKOpee BCEro, He
cTparerus, a orpakenune (PU3NIECKUX BO3ZMOKHOCTEI.

XHUIHUKY U KEPTBbI 3BOJIONUOHUDYIOT BMecTe. Kaxkiprit 3ad1 “medras”
Obl OBITH ‘“cymep3aiinem’, Jerko yoOekaTh OT BCEX XWUIMHUKOB, HUYEM He
6osieThb. Ecsm 661 Takoii cyrep3asiy BAPYT BO3SHUK, TO HUYTO ObI HE IOMEIIaI0
ero BHeapennio. OH Obl YHHYTOXKHJ Ty PaCTUTEIBHOCTH, KOTOPYIO MOT
Obl cbecTb U JinbO BbIMEp Obl, JUOO BjAYUI Obl KAJKOE CYILIECTBOBAHUE
BOTM3U HEOOJIBIINX BO300HOB/IAEMBIX 3alacoB pacrenuii. Kaxkmpiit BOJK
MedTas Obl OBITH CYNEPBOJKOM, YBBI, C TOJOOHBIMU YK€ MMOCIEICTBUIME
mocJje ocymiecTsiaeHus “‘mMedrsl’. HeT 3ampeTos, jie/talonux BO3HUKHOBEHHE
CYIEPBOJIKOB U Cylep3aiiieB HeBO3MOXKHBIM. KTO momMoraer XUIIHUKY CTATh
“cymep”? ZKepTBa. A xeprTBe - XUITHUK. Tak OHM BMECTE M 9BOTIOINOHUPYIOT.
Krto 3abexkut camMIIKOM BIepes, TOT CKOpee BCEro IMOruOHeT U, BO3MOZKHO,
yTammT 3a coboit Apyroro.

Pacnpocrpanena To4Yka 3peHHA: OPraHU3MbI JIOJZKHBI HEIIPEPBIBHO
COBEPIIEHCTBOBATLCS, IBOJIONHOHUPOBAThL: KTO OTCTaJ, ToT morud. FEe
MHOIJIA HA3BIBAIOT “eunomesol Uepnol kopoaesw” (Benmomuute “Asncy B
Bazepkaybe”: Tam YepHast KopoJieBa 00bsacHsIa AHce, 9TO 0CTaBaThCA HA
MecTe MOYKHO TOJIBKO TOrfa, Koraa OeicTpo uienth). OmHAKO W TOT, KTO
“zaberkaJl Biepe’, TOzKe MOZKeT IMIOrHOHYTh ObICTpee, YHUUTOKHUB OTCTABIIIY IO
JKUBYIO 9aCTh CBOEil cpeabl OOMTaHUS.

OcrtaBuMm 3T MeTadOpHUIECKHe PAa3roBOPLI Mpo “Blepen - Ha3al B
9BOJIIONUN U BEPHEMCS K CKPOMHOMY XUITHUKY. He Oblj1 jin HamMu HapymieH
3aKOH MIPE3yMIIINNA OCMBICJIEHHOCTH, KOTJa Mbl OTOPOCHIN UIEH0 O CKPOMHOM
xuntandecTe? OHa He cOOTBETCTBYET Hateit mojenn! Ho MbI 1 He TIBITATUCH
IpHAYMATh MOJEb JIJIs onpaBaanus “ckpoMmuocT’. Hapyiena 3agBiennast
B II€PBOI IVIaBe MEIOYKa MOHUMAaHNs: 000CHOBBIBATH, 00bICHITH, IPUMEHSITh,
a IOTOM YK€ KPUTHKOBATD.
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[Toctynmum Tak. 3aduKcupyeM ONMUCAHHBIN IKCTEPUMEHT O BHEIPEHUIO
KaK TepPBBIl W TJIABHBIA CIIOCOO MPOBEPKH HA BHITOIHOCTH - HEBBITOJTHOCTD,
MeJIeCO00Pa3HOCTh - HENEeIeco00pPa3HOCTh - pemarommii Kcmepument. C
JIpyTOif CTOPOHBI, He OyIeM CYUTAaThb €ro BBIBOABl OKOHYATEJTbHBIMU U
nonpodbyeM TpeICTAaBUTh cede, Te TOJydeHHBbIe Pe3yJbTaThl MOTYT OBITh
HEBEDHBI.

[TonbiTaemcst  jgonoyiauTb  MOzeb. (OHa TpPOCTA, HO MOJydeHA HE
YHOPOIIEHHEM - Mbl HE WMeJU UCXOAHONH noapodbuoit  mogenu. Ho
Ternepb, HAK/IAIBIBAs MOJE/bh HA PEeaJhbHOCTh, MOYKHO MBITATHCS BBIIEINTH
IJIaBHBIe MOMEHTBHI HECOBIAJIeHWs, TJIABHBIE C TOYKH 3PEHHs BO3MOXKHOTO
oObsicHeHuss ckpoMmHocTn. Ham OpocaioTcd B ra3a TpH TaKUX MOMEHTA.
PaccmarpuBadsicst ojiun OMOTeorneHos, ojHa mnomyJssinus. B jieficrBuTe/ibHOCTH
BHJI CYIECTBYeT KaK CHCTEMA CBSI3aHHBIX MO/ - 3TO IMEpPBOe.
DKCIIEPUMEHT 10 BHEIPEHUI0 PACCMATPUBAJICS KAK NCKYCCTBEHHAS] CUTYATTHS:
BHEJIDHJIH TPYNIY W CMOTPUM, BHEJPDUIU JIPYLYIO - H CMOTPHUM, a
MOXKHO XapaKTepU30BaTh MPOIECC W3IMEHYWBOCTH W WMMHUTDAIHUHA  €To
HHTEHCUBHOCTHIO - 9TO BTOpoe. MbI nipe/ioiarain, 9r0 XUIMHUKA OTHOCITCS
JIpYT K JApyry 0e3pas/imvHo u oOpaIiain rjaBHOe BHUMAHWE HA OTHOIIEHNE
“XUIMHUK - KepTBa’. A MHOTHE BBICIIHE XUNTHUKNA BCTYMAIOT MEXKJy CO0O0it
B TEPPUTOPHUAJbHBIE B3aUMOOTHOIIEHHsI, 0OPA3YIOT TECHBbIe TPYHIbI (CTaw,
KJIAHBL...) CO CJOXKHOW MepapXuuecKoil CTPYKTYpPOil U T.0. (Tperbe).

Wcnmonw3yeM mepBble ABa 3aMedaHUs I KOHCTPYUPOBAHUS MOJEIIH,
B KOTOPOH CKPOMHBIII XHUIMHWK CYNIECTBYeT B CeTH CJ1ab0 CBI3aHHBIX
MOMYAANHUIT ¥ 3TO CYIECTBOBAHWE YCTOWYHMBO IO OTHOIEHUIO K PEIKOMY
BHE/IPEHUIO CYNEePXUITHIKOB B OT/IeJIbHbIe MO IS,

[Tyctb Bech apeal (061acTh) obuTaHus BU/IA pA3OUT HA JATEKO OTCTOSIIHE
JIpYT OT JApyra HeGOIbINEe MeCTOOOUTAHUS, B KOTOPBIX YKUBYT MOMYJISIIAN
CKPOMHBIX XHUITHUKOB. [[pesnoioKumM, 94T0 ecTh Psii XapaKTePHBIX BPEMEH,
OT/IeJIEHHBIX JIPYT OT Jpyra OTHOIeHueM “MHOTo Gosbine”. Camoe 60IbIIOE
U3 HUX - BpeMd MOABJEHWS MYTaHTa - cynepxuliHuka. (O003HaYUM ero
Ty. Craenytormee - BpeMs TIepeHOCA TEHETHYECKOT'O0 MaTephaa MexKy
nonyagnusmu 15, Bpemsa T, mMHOro wmenbmre, 4deM 77, modToMmy Oyiem
[PE/III0JIAraTh MOSIBJICHNE CYIEePXUIHUKOB B JBYX MOIY/ISIHIX HA OTPE3KE
Bpemenu T, HeepodTHBIM. Tperbe Bpems T3 Tpebyercd BO3HHUKIIEMY
B OTJIEJIbHOW TOMYJSANUNA CYMEPXUIHUKY Ha TO, YTOOBl BBITECHUTH
CKPOMHOTO XUITHWKA, TTOJ0PBATh MOMYJIANNAIO0 XKEPTBBI U CAMOMY BBIMEPETh.
[Ipennosaraercs, uro 13 MHOrO MeHbIIe, 4eM 15, DT0 MO3BOJIAET IpeHedpedh
BEPOSITHOCTHIO MEPEHOCA CYIMEPXUIIHUKA B JPYIYI0 HOMYJIANHUIO - KaKJIbIi
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pa3 oH OymeT BBIHY:KJEH BO3HHMKATH 3aHOBO. Eille OIHO NpenmosioKeHHe:
MOILYJIANMS  YKePTBBl BOCCTAHABIMBAETCH IMOCTE PAa3PyIIeHUN 3a BpeMms
nopsiaka Ty, Urax, T} >> Ty >> T3 (3amuck » o3nagaer “MHOr0 Gosbiie”).

B ykazaHHBIX Mpe/IIIo/I02KeHIIX CKPOMHBIN XUIITHUK MOYKET CYIIeCTBOBATH
OYeHb JI0r0. BpeMeHaMH B OTJEJbHBIX HOIYIAIUAX OVIET BO3HUKATD
CYHEpXUINHUK, VHUUITOXKATH UX, BHIMHPATDH, MOTOM 3TH MOMYJANNH OyIyT
BHOBbB 3aCEJAThCS CKPOMHBIMU XHUITHAKAMH.

Baumanme! 3mech cHOBa NpHUCYTCTBYET SKCIEPUMEHT [0 BHEIPEHUIO
W BHEITHSS YCTOWIWBOCTH, TOJHKO B MOAMMDUIHUPOBAHHOM BUIE. ¥ UTEHA
IPOCTPAHCTBEHHAS CTPYKTYpa M IIPUHATHl THIOTE3Bl O MPOCTPAHCTBEHHO-
BPEMEHHBIX OCODEHHOCTSIX IPOIECCa BHEJAPEHUA - OH IPEeIoJIaraeTcs
COCTOSIIIIUM W3 PEJKUX U JIOKaJu30BaHHbIX cobObiTnii. “HMckyccrBennoe”
9KCIEPUMEHTUPOBAHUE  3aMEHEHO  “eCTeCTBEHHBIM  mporeccoMm. /Jliga
9KCIIEPUMEHTUPOBAHUST  JOCTATOYHO OBIJI0O HOMEHKJIATYpPHl  (OHA, st
€CTECTBEHHOI'O0  IIPOIecca  HOMBJISIOTCA — MPOCTPAHCTBEHHO-BPEMEHHbBIE
XapaKTePUCTUKH.

Ojaun W3 HEMHOIMX BHYNIAIONUX JIOBEPUE IIPUMEPOB CKPOMHOIO
xumangectsa npusogut M. M. Kammmnos ([51], ¢. 163-164). Hexoropsre
MOPCKWEe 3Be3/Ibl MPEKPAIA0T MUTAHUEe Ha OJWH-/(BA MECAIA, J0KUIASCH,
[IOKa Pa30BbIOTCS JIMYMHKU HMX 2KepTB. Macca KepTB 3a BpeMs IepepbiBa
yBesimauBaeTcs B 500 pa3 u 6osiee. Hebombimoe KoaudecTBO “HECKPOMHBIX
XUIHUKOB MOLJIO Obl, MUTAsICh JIHIUHKAMHE, OU€Hb OBICTPO (MPAKTHYECKH 34
OJIMH CE30H) MOJ0PBATH MOIYJISIUIO KEPTBbI, 330/[HO TOTHOHYTh U yTAIIUThH
¢ co0Oolt TIOMYJISITINIO CKPOMHBIX XHITHUKOB. Bpemsi T337ech OYe€HBH MAJIO.
A sT10 mraBHOEe: HepaBeHcTBo 1 >> T, BecbMa IpaBAOIOIOOHO U 0e3
JOTOJTHUTEIBHBIX TPE/IIOJIOKEeHNH (MCKITI0YeHHe - W30 TMPOBAHHBIE OCTPOBA
B OKeaHe, MepeHoC TeHeTUIeCKOTO MaTePUaIa MeXKIy KOTOPBIMU JIJIsT MHOTUX
BHJIOB MPAKTUYECKU HE HJIET W MOTOMY H3MEHUYUBOCTH ONEPEerKaeT ITOT
IPOIIECC).

VBBI, MOJIEJIb CO CJAA00 CBA3AHHBIME IOIY/IANUAMEI HE Pelraer B o0IeM
cJIydae BOIPOCA O BO3MOXKHOCTH CYIIECTBOBAHHSA CKPOMHOIO XHIMTHHUKA
0e3 ydera TaKOrO B3aMMOJICHCTBHS KHBOTHBIX, KOTOpOe OBl IIpeceKasio
cynepxurtandecTBo. Mogenb co ¢abo CBA3AHHBIMEU MOIY/ISIUSIMA UTPAECT
Ha TOM, YTO BO3MOKHBI TOJILKO KpaiiHHe BapHAHThI: CKPOMHBIH XHIMTHUK
u cynepxumHuK. CTOUT JOMYCTHTH MeXKJIy HWMH HermpepbiBHBI (M
XoTst OBl OYeHb IIOTHBIH) P MEePeXOJHBIX CTpaTeruii, Kak cpasy 4 B
HIPHUBEJEHHON CUTYAIlMU OKaXKeTCsI, YTO CO BpeMeHeM OyIeT HPOUCXOIUTD
CABUT OT CKPOMHOI'O XWIMHUYECTBA K CYHEPXUIHUIECTBY, BCE MOIYJ/ISIIIUU
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OyIyT TOCTaBIEHBI HA TPAHb BBIMUPAHUSA, a TMOTOM U BBHIMPYT. lloscuum
s1o. [lycrh Bce xuimuuku BepyT cebd “CKPOMHO” W €CTh HEKOTOPBIH 3amac
BO3MOXKHOCTEI CJIeTKa yBeJndnTh norpedsierue. Torta cierka “HecKpoMHbIe”
XUNTHUKYA, YBeJUYHBas CBOe MOTPeOJeHNe, BBIUTPAIOT 33 CYeT OCTAJbHBIX
U CO BPeMeHeM WX MOTOMCTBO COCTABUT OOJBITMHCTBO MOMYJISINH, XOTS
caMa MOy, OBITh MOYXKeT, yMeHbIuTcs. [losTomy mis ybenurebHOCTH
HPEJIIPUHATON TONBITKUA 00bICHEHUS] CKPOMHOCTH HAJI0, YTOOBI YK€ MaJiblii
CABUT' B CTOPOHY HECKPOMHOCTHU TPHUBOIUI K OBICTPOMY BBIMUPAHHIO U, C
JIPYTOit CTOPOHBI, jIaBaJl OB OYeHb MaJIO BHITO/. VIMEHHO Tak 0OCTOUT JieJIo B
MPUBEIEHHOM TPUMePe ¢ MOPCKUMH 3Be3aMM.

MoxkHO W jgajbie YCIOXKHATH —MOJAeNH, Jejdasd uX Bce Oosee
UCKYCCTBEHHBIMU WJIM, HA0O0OPOT, HPHUOJINZAKASACH K PEaJbHOCTH, HO Mbl
He Oy/ieM 3TUM 3aHUMAaThCd. KazKercsd gCHbIM, YTO 3a PEJIKHM HCKITIOYEeHUEeM
CKPDOMHBIN XUIMHUK HE MOXKET CYIEeCTBOBATH, €CJAU MEXKIY XHIIHUKAMU
HeT JIOCTATOYHO CJIO0XKHOH CHCTeMBbl B3aMMOOTHOIICHUH, IPeNdTCTBYIONeH
BHEJIDEHUIO CYNEepXUITHUKAa. MBI yaenseM Tak MHOTO MecTa Ipobieme
“ckpoMHOCTU HE LOTOMY, YTO OHA OYeHb BaxKHA, ITO HE TAK, & 110 PUINHE
UCKJIIOUUTEJILHO BayKHOCTU 1IpO0OJIEM, HA KOTOpble OHA HAC BbHIBOAUT. Bor
u ceifyac, 3aroBOPUB O CHCTEME B3aUMOOTHOIICHWH, TO/IIePKUBAIOIINX
CKPOMHOCTB, MBI HOJIONLJIN K TPODJIEMe aAbmpyu3ma.

6.8 AJabTpyusm M JUHAMHUKA METOK “CBOI - 4y>KOii”.

Korma Bo3HIKaeT BOMPOC 0 MEXaHU3MAX B3AUMOIEHCTBIUS, IO IePKUBAIOTITIX
TakKoe IIOBejeHue 0coOeil, KOTOpOe MM BBIFOJIHO C TOYKH 3PEHUs KaKuX-
HUOYIb MpeJICTaBJICHHN O BBITOJE, 9TO BCEIJIa B TOW WM HHOM CTEIeHH
Bompoc 06 anprpyusme. B dunocodcekoit sunuktoneaun [107| naercst rakoe
onpezesenne: “anprpynsm (dpann. altruisme, or aar. alter - gpyroit) - sTuu.
NPUHITAI, 3aKJII0Yalonuiicss B OeCKOPBICTHON 3abore o Osare OuzKHEro'
mpoTuBonOcTaBasseTcsa srou3my. Tepmun “A” Beegen O. Konrowm.

[oBopuTh 00 3THYECKHX NPHUHIHUIAX Y KHBOTHBIX HE IPEJICTABISETCS
0CODEHHO OCMBICTeHHBIM. Ho MOXKHO JIM He Ha3BaTh CAMOOTBEP:KEHHBIM
[OBEJICHHE NTHIIBI, yBOASAIIEH XuIiHUKa or rHe3jga’ Kak  omeHuTb
HPEJIyIPEZKTAI0NIHe KPUKU, KOTOPBIME IOJBEpPTIIasicd HaMaJIeHUI0 OCOOb
omoBeraer 00 OMACHOCTH OKPYYKAMOIINX, HO TMOJBEPTaeT TeM CaMbIM cebst
00JIbIIEMY PUCKY?

Takoit “anpTpymsm” B MHPe KHBOTHBIX BBI3BIBAET VIUBJICHHE HA
GdoHE CIOKUBINETOCS MIPECTABICHUs 00 Onpeesioneil poan “HHCTUHKTA
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camocoxpanenns’. Ecium mompITaThbes MTpoaHAIU3UPOBATH HUCTOPHUIO ITUX
[peJCTaBIeHuil, TO, CKOpPee BCEro, OKAayKeTCd, UTO OHH BO3HHUKJ/M IIO
BJIMSHUEM YHUCTO YeJOBEYECKUX BO33PEHUNl Ha CAMOIEHHOCTH OTIEIbHOM
guanoctu. Ho ecnm BepuTh Teopum orbopa, TO BaxKHa He 0C00b, a
HIAPOKO HMOHUMAaeMasl PelpoayKTHBHAS CIIOCOOHOCTD - CIOCODHOCTH JaBaTh
B JIOCTAaTOYHBIX KOJHUYECTBAX KU3HECIOCOOHOE U PeAJbHO BBIXKHBAIOIIEE
IOTOMCTBO, HpPHUYEM HE TOJBKO B OJIHOM IIOKOJEHHH, & B HUX JJIMHHOM
IOCJIeTOBATETHHOCTH.

JlororopuMcst Ha3BIBATH AJIBTPYU3MOM B OHOJIOTHH TO, YTO KAYKETCSI
TaKOBBIM Ha OCHOBAHHHM YHCTO 4YeJOBEUYECKHX HpejcTapienuit. Takoii
AJILTPYU3M pACIAIaeTCsd Ha HECKOJIbKO Pa3IUYHBIX 110 CBOHUM ITPUYMHAM
ABJICHU.

Kaorcyuwutica  arvmpyusm - TOBejJeHWE, KOTOPOE BOCIPUHUMAETCS
B CHJIy He3HaHUsT OCOOEHHOCTeH JAaHHOTO BHIA, a MPH JIeTATIbHOM
PacCMOTPEHUH OKa3bIBAaeTCS IMPUMHUTUBHO BBIFOJIHBIM st ocobu. “Becbma
IpHUBJIEKATEIbHBIM I Ppdjia  HUccaegoBaTesell  okasajcsd Te3uc 00
UCKJIOYUTEJIbHOM  “ajibTpyu3mMe”’  pabouux MypaBbeB, CaMOOTBEPXKEHHO
n 0e3 BCAKOTO BO3HAIPAKAEHHUS JTEHHO M HOIIHO MEKYIIUXCs O TOBAPHIIAX
IO THE3Iy U JazKe UyKUX Siax, THIuHKaxX, KyKOJKaX...

“AnprpymsM”’ paboumx MypaBbeB TaK:Ke He BBIIEPKUBAET KPHUTHUKH.
Bce dbopmbl yxoma mMypaBbeB ApyT 3a JAPYrOM U 3a MOJOIAbIO Oa3UpYyIOTCH
Ha 00s3aTeTbHON B3aMMOIOMOIIN KaK BO3HArpakaeHuu. Kopms JTHYHHKY,
MypaBeil TToJIydaer OT Hee KalleJbKy HachimeHHoil dhepmentavu mu” ([49),
c. 21-22).

Takum obpa3oM, aJbTpyu3M pabodero MypaBbd OKa3bIBAETCS STOU3MOM
ocodbu. Ho TyT mpoMCcXoauT MHTEPECHBIH IMOBOPOT: COIVIACHO TEOPHH OTOOpA
B 0CODOOM OOBICHEHHH HYKJIAETCS He TOT “albTpyusm’, 0Jarogaps KOTOPOMY
TeHbl, TPUHAJIEZKAIHE 0COOU, YCIEITHO PA3MHOXKAITCS, & KaK pa3 3rOu3M
ocobu. Myxa, oT/OKHBIITasi Siia, pe3Ko YMeHbITaeT CBOe CTPeMJIeHHe K
CaMOCOXPAHEHUIO, H 9TO HOHATHO.

DrousM pabovdero MypaBbs MOXKeT OBbITb OCMBICJAEH C TOYKH 3pPEHHS
oTOOpa KaK MHCTPYMEHT JIjIsI peaau3allfii “‘aJdbTPYHCTUUECKUX IeHCTBHIA,
CIOCOOCTBYIONIUX YCIEITHOMY PA3MHOXKEHUIO €ro reHoB. TyT ke Hajo
CKa3aTh, 9YTO 9TOT HHCTPYMEHT HHOTJA ITOABOMMT - JOCTATOYHO TMOSBUTHCS B
MypaBeiHUKe KyJIKaM-TaMexy3aM, BBIIEJSIONIM 0C000 MpPUBIEKATEIbHBIE
JIJIST MypaBbeB BEIIeCTBa, KaK JIMYUHKA M KYKOJKH 3a0pachlBAIOTCS U BCE
HAYMHAIOT YXaKUBATH 32 JIAMEXY3aMH.

Bropoit Bua anbrpymsma - eenemuneckuti  se2ousm.  [lomoras
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DOJICTBEHHUKAM, OCOOb  CIIOCOOCTBYET DPA3MHOXKEHHIO ¥ BBIXKUBAHUIO
Hocutesieil  cobcrBenHoit  remermveckoit  mudopmarmu.  Kiaccuueckwnii
npuMep - 3amuTa  noroMcrBa.  COHOW W3 JIyUIIUX  WLTOCTPAIuit
aJBTPYW3Ma TaKOro Ke THIIA CJIYKUT [OBeJeHNe BHUPYCOMOA00HOM
CaMOBOCIIPOU3BOMAIIElCA YaCTHUIIBI, Ha3bIBaeMOW naa3mudoti, KOTOpas
mapasuTupyer B OaKTepHaJbHBIX KJIeTKaX. BpeMs oT BpeMeHH OJHA
U3 Ia3MuJ  BbipabaTbiBaeT TOKCUH, yOMBAIONuil OaKTepUIO-XO3dUHA
U BEpOATHO, camy Iia3Muay. Korjga KieTka-xo3duH THOHeT, TOKCHH
BBICBOOOXK/IAETCsI, HO YOWBAET TOJIBKO TeX W3 HAXOJANIUXCHA MTOOJIU30CTH
OakTepuil, KOTOpBle He co/lepyKaT IIa3MuJl. bakTepuajbHble KJIETKH,
coJiepzKalne TIa3MU/Ibl, He TOBPEXKIAI0TCs, TIOTOMY UTO KayKIad TIa3MuIa
BbIpadATLIBAET KPOME TOI0, HUMMYHOIPOTEWH, IIPEJOXpPaHdoniuii ee or
JIECTBUSA TOKCHHA JPYrUX mjaasmul. Takum obpaszom, ybuBasi OakTepuii-
KOHKYPEHTOB, TeH-caMOyOuiilia, TPOJAYIUPYIOMIHIl TOKCHUH, CIOCOOCTBYET
BBIKHBAHUIO TeX OaKTepHii, KOTOPbIe COJEPXKAT ero reHeTHYecKre KOIUHU.
CrnpaBeyIMBOCTh MOJOOHOTO WMCTOJKOBAHHMS TOJTBEDPXKIAETCS TeM, YTO
1a3Mu/ibl  OOBIYHO BbIPAOATHIBAIOT TOKCHUH 1PU [EPEHACEJEHHOCTU U
KOHKypeHInu B Kyabrype Oakrepuit” ([119], c. 199-200). PazoGpaunbiit
“srom3mM”’ MypaBbs CJIYKUT €r0 TeHETHYECKOMY STOU3MY.

Cnenyromas pa3sHOBHAHOCTH AaJbTPYH3Ma OCHOBAaHA HA B3aWMHOCTH:
g JKepTBYIO UYeM-TO, ToMoras Tebe, TBepJO PACCUHTBHIBAd HA TaKoe Ke
TBOE TIOBEJICHWE TO OTHOIIEHWIO KO MHE W MOUM DPOJICTBEHHUKAM. DTOT
AALMPYU3M TAK U HA3BIBAIOT B3AUMHBIM, UJIH, HE IEPEBO/S HAa PYCCKUI SI3bIK,
DEYUNKODPHVLM.

“Tpu ciiydasl B3aUMHOTO ajibTpyu3Ma, mpuseleHubie Tpaiisepcom (P.
JI. TpaiiBepc - aBTOpP KOHIENIHH B3aNMHOIO AJbTPYyH3Ma - TpUMeY.
aBT.), - 9TO CAMOMO3, CBA3AHHBIA ¢ YHCTKOM, TpEIyNpekJAIoNe KPUKHI
OTHI ¥ B3auMHBIH anprpymsm'? genosexa. BoipaGoTka aabTpyHCTHYECKOTO
MOBE/ICHUS Ha OCHOBE PEIUIPOKHOIO aJbTpyu3Ma Tpedyer KeCTKOH CUCTEeMbI
oTOOpa HpOTHUB “OOMAHIIMKOB’ - 0co0eil, KOTOpble H3BJIEKAIOT IOJb3Y U3
JleficTBUIl APYTUX, HO B OTBET IPHU CXOJHBIX OOCTOATETBCTBAX TAKHX XK€
neiicteuit He copepmaor’ ([45], ¢. 340).

Jxk. Meitnapn Cyur [119] npusomur 6osiee ybenuresbHbIe MPUMEDBI
B3aUMOIIOMOIIM Y MaBHAHOB, TOATBEPK/IAIONNE KOHIEHIHUIO B3aUMHOIO

MAnbTpynsm  desmoBeka - CJIOXKHOe — ABJIEHHE, B KOTOPOM  B3aHMOJEHCTBYIOT
6uonozuueckoe m commanbroe [8], [18], [125]. YmnporuenHO-GHOMOTHYECKOe TOJIKOBAHME
SIBJICHWI KyJIbTYPbI BPSAJ, I MOKET MPUBECTH K CEPHE3HOMY MPOTPECCY B WX TOHUMAHWH,
a BHEJIDWBIINCH B MACCOBYIO KYJIbTYDY, CIIOCOOHO TPUHECTH BPE/,
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anpbTpyn3Ma. l[laBmanbel sgBHO oOpammalTca APYT K APYTLY 3a MTOMOIIBIO,
npuyeM He K KOMy mnomajo, a uzbuparenbuo. Tam ke k. Meitnapax Cvur
orMedaeT: “HeocTaTOK COCTOUT B TOM, YTO B 3TOW CUTYAIMH, [TO-BUIUMOMY,
HET BO3MOXKHOCTH T'apaHTHPOBAaTh cebg orT obMana. Urto Memaer camiy A
IPHHSATHL MOMOINb, a 3aTeM, KOIJa HacTaHeT ero depej, He oKa3arhb ee?
BosMoxknoe oObscHEeHHEe COCTOUT B TOM, YTO CTEPEOTHUIbI MOBEICHUSA Y
[IaBUAHOB CKJIAJIbIBAJUCH B IPOIECCE IBOJIONMH OIpE/eJeHHbIM 00pa30M,
TaK 4TO YKHUBOTHBIE OKA3bIBAIOT TOMOIIb TOJBKO TeM 0C00gM, KOTOpbIe B
CBOIO OYepeJib MOMOTraloT WM. B 3TOM ciiydae oOMaH ObLT Obl HEBBITOHBIM.
Koneuno, B OCHOBe 3TO# THIOTE3bl JIEXKHT MPEINOJOKeHne, dYTo ocbu
CIIOCOOHBI Y3HABATD JIPYTUX 0co0eit U MOMHHTD 00 UX HOBEJIEHUN B MPOIILIOM,
OJIHAKO HaJIM4uue y HaBUAHOB IOJOOHBIX CIOCOOHOCTEN BIIOJIHE JIOIMYCTUMO’
(J119], c. 205-206).

Koneuno, “amprpynsm”’, OCHOBAHHBIW Ha OTHOIIEHUSX “Thl - MHE, s -
Tebe” W MHIUBHUIYAJIbHOM y3HABAHHH, HE KayKETCs HEBEPOATHBIM Y TaKUX
BBICOKOPA3BHTBLIX >KMBOTHBIX, KaK HaBuaHbl. Ho Bpsa JiM OH IMHPOKO
pacupocTpaHeH 1o Bcemy Mupy xkKuBoro. [IpejicraBisiercst 6oJiee BEpOSITHBIM,
9TO OPraHU3MBbl OTIHYAIOT “CBOUX” (IO OTHOIIEHHUIO K KOTOPBIM IPOSIBIISIETCS
ANBTPYH3M) OT “ay:KuX’ 10 KaKHM-TO OTJEThHBIM OMO3HABATEJbHBIM
IpU3HAKAM - METKaM.

B3amevaTe bHBIM TPUMEPOM METKH $IBJISIeTCsl THe30BOI 3amax (3amax
ceMbH) y MypaBbeB. Ha OCHOBAHWM 3TOTO 3alaxa MypPaBbU JETAT 0Cobeit
OJIHOI0 C HHUMHU BHUJIa Ha CBOMX M YYXKHX: 10 OTHOIIEHHIO K CBOUM -
B3aMMOIIOMOIIb, K YYXKHM - arpeccuBHoe mosegeHue. Moryr BO3HUKATD
Jlayke 3aTd2KHble BONHBI, NPHUBOJAAIIHE K THOe/M MHOTHX MYPaBbeB. 3alrax
rHe3/ia He sBJIsAeTcs TeHeTHYeCKH IIpeolpeIeeHHoi ocobennocTbio. Boee
TOr0, HHIUBHAYATILHOCTH MOYKET OBITH yTpadeHa. Korma B ceMbio ceBEpHOTIO
JIECHOT'O MYpaBbs, HacuuTbiBawonryio mnpumepuo 15000 ocobeil, TpuxKibl ¢
UHTEPBAJIOM B JIeHb BBOJWIN IO THICAYE 0COOEil M3 JIPYTrUX MYpaBEHHHKOB
9TOr0 BHUJA, AIlPECCUBHOCTH II0 OTHOIIEHHUIO K HOBHYKAM KaxKJIblil pa3s
CHUZKAJIaCh W TPEThbd UX NAPTHA OblIa MPUHATA OTHOCUTE/]IBHO CIOKOIMHO.
“IlpegpLayimme MaccoBble BBEJIEHUsI HOBBIX KAUeCTB HACTOJIBKO pacIIaTaIn
MOHOJIMTHOCTH HEDOJILIIOI MypaBbUHOW CEMbH, YTO OHa OKa3aJiach HE B
COCTOSTHUM OTIHYaTh cBoux or uyxkux’ ([49], c. 76).

OOpa3oBbiBasi OTBOJOK OT MATEPWHCKOTO THE3d, MYPaBbH TPATSIT
HEMAaJIO CUJI Ha COXpaHeHHe POJCTBEHHBIX OTHOIIeHui. PoacrBo MeToK -
3allaX0B IOJIEPKUBACTCI HEIPEPBIBHBIM 00MeHOM ocobsiMu. IloukoBanumem
co3yatoTcsd Kosionun MypasBeiiHukoB. Ho e Tosibko moukoBanumem! Yyzkue

110



MYpaBefHUKN MOTYT “TIOPOJHUTHCA ;, HATAIAB OOMEH OCOOIAMH. DTO yKe He
B3aUMHBII aJIbTPYyU3M “Thl -MHE, s- TeOe”, OCHOBAHHbBIM Ha, WH/UBHUYaIbHOM
Y3HABaHNMW, W HE TEHETHUYECKHUH STOM3M - CBOUMH JIPYT JAPYTY CTAHOBATCA
[I€PBOHAYAJILHO HE POJICTBEHHBIE MYPaBEHHUKH.

Ho u sto eme ne Bce. Kosonuum Moryr obbeauHsaThes B eaepalyu.
M cuoBa myTemM oOMeHa OcCOOSIMH CO3IaeTCs POJCTBO 3alaxoB. B KHure
A. A. Baxaposa [49] ykassiBaercs, uro depepanus - He TPOCTO OOJIbIIAs
KOJTOHUSA. KOJOHUM COXPAHSIOT CBOKIO MEJOCTHOCTH W MOCJTe O0beINHEHUS.
Baxkna wepapxuyeckas CTPYKTypa: MypaBeiiHUKN O0ObeIUHEHbI B KOJOHUH,
KOJIOHUU - B degepalii.

Berpeuatores e TOIBKO 0OObeIMHEHHS, HO M pacuaabl. MypaBeiHUK
MOZKET OTACJINThCA OT CBO€EM KOJIOHUU U JOBOJIBHO 6bICTpO IoTepATb poOACTBO
MeTOK - 3amaxoB. [lojmepzxanue pojgcrBa Tpebyer ClenuabHBIX 3aTpPaT, a
ero paspylieHue mpu OTCYTCTBUU OOMEHOB TIPONUCXOANT aBTOMATHYECKH.

Bce 11 nporneccs 10X0 YKJIaIBIBAIOTCA B CXeMY B3aHMHOT'O aJbTPyU3Ma,
XOTsI OTJAJEHHO ee U HamoMuHaoT. Hamnaune ocobbIX METOK, TUHAMUYHOCTH
CUCTEMbl B3aMMOOTHOIIEHUHA 1103BOJILET I'OBOpUTDL clIe 06 OJHOM THIIEe
AABMPYUIME - KOGAUYUOHHOM.

MaJjio KTo He 3HaeT mnpocteiinieil KapTodHON UIphl B “aypadra’. Ecym
UTpalOT Tpoe “KaKIblii 3a cebs’, TO HpH OIUHAKOBOM HAaBBIKE JI0JIS
IPOUTPBIIIEil KayKI0ro Urpoka Oyiaer B cpeaneM pasaa 1/3. Ho ecau apoe
JIOTOBAPUBAIOTCS TOABITPHIBATL JAPYT APYTY, TO TPETHH MOYTH BCE BpeMs
Oyzer B jypadkax. Takoe B3aMMOBBITOJIHOE OObEeINHEHHE B TEOPUU WU
Ha3bIBAETCH KOAAULUET.

CranjaprHas 3aja4da TeOPUU HUIP C KOAJUIUIMH, PelleHHe KOTOPOi
u3JaraeTcsd BO MHOIMX VUeOHHKAX, COCTOMT B cJjaenyiomem. Ilycrb B
HEKOTOPO# CTeleHH HeCKOJIbKO IPOMBIILIEHHBIX KOMIIAHUNE IOy UM
HpeJI0KeHNe 3aKII0YUTh BHINOJIHBIN KOHTPAKT Ha 3a/laHHy0 cyMMy. Bormpoc
B TOM, KaK Pa3J/Ie/IUTh 3Ty CYMMY MeXKJy ydyacTHUKamu. JlonmogaHuTe/ bHasd
CJIOZKHOCTB: HEKOTOpble YYaCTHUKM, €CJIU pa3je] HX He YIOBJIeTBOPUT,
MOI'YT OOBEJIUHUTHCA B KOAJHUIUIO U 3aKJIIOYATH KOHTPAKT Ha CTOPOHE.
[Iycth st KaxK7Io# MBICTUMON KOAJUIHMHM VKa3aHa CyMMa KOHTPAKTa,
KOTODPBI OHA MOYXKeT 3akK/jI04YnTb. CHpammnBaeTcs, BO3MOMXKEH JU TaKOi
pazjesi, aTobbl oOpa3oBaHue KOAJUIuUil He ObLIO Obl BBHITOJHO, T.e. HUKaKas
rpynmna He TOoJy4uaa Obl B pe3yiabraTe 3aK/JII0YeHds KOHTPAKTa Ha
cropone OoJiblIeit cymMbl. [pyroii, 6osee CJI0:KHBIM U He BCerja UMEIONIHii
eJIMHCTBEHHOE PeIlleHre BOIPOC: €CJH TaKOTO pas3jiesa He CYIIECTBYeT H
KazKJad Yy4daCTBYIOlllad B HI'PE KOMIIaHUA CTPEMUTCA MaKCHUMU3UPOBATb
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MOy YaeMYI0 CYMMY, TO KAKOBBI OVIAYT 00pa30BaBIINecs KOAJTUIINN !

B Teopum orbopa: BHIUIPHINT - YHCJAO0 ITOTOMKOB 33 MHOI'O ITOKOJIEHHIA,
KOAJUIIASA - COODIIECTBO € B3aHMHO AJbTPYHCTHYECKUM (B TOH WJIM WHON
crenenu) noseenneM. CHpainBaeTcs, KAKOBbI OY/IyT KOAJIUIUN U KAK OHU
OYIyT MEHATHCS CO BpeMeHem?

Bompoc manexo we mpocToil, HO TOTYCKAOMNN YeTKYI0 (hOPMATUIAITIO.
B KazKJI0M KOHKPETHOM CJiy4da€ HY>KHa AOIIOJIHUTE/IbHAA I/IHCbOpMa]_[I/IH
0 BO3MOKHOI npupoae METOK, II0 KOTOPBIM 4Y/JA€HbI KOaJIMIUKU MOI'yT
OTJINYATh CBOWX OT 4yxKuX. [Ipolme Bceroror 4YacTHBIN cjydail, KOTOPbIi
obcyzKmancd Tpu pacCMOTPEHHH B3aMMHOTO aJIbTPYU3Ma: YJIeHBl KOATUITUU
3HAIOT JPYT Apyra “B JUIO’ U HPH3HAIOT KOr0-JTH00 CBOMM TOJBLKO HIPU TOM
YCJIOBHAH, 9TO OH BBIIOJHET “yCJIOBUS KOAJUIMU - BejeT cebsi JI0CTaTOIHO
ajbTpyucTudeckn. Ho rHe3/10BOI 3amax MypaBbeB JIaeT LpHUMEp JAPYyTroi
METKHW, NMEHHO METKH, YCJIOBHOTO 3HAKA.

B cBasm ¢ mcnosp3oBaHREM METOK MOYKET BO3HUKHYTH BOIPOC: MOYEMY
B KOQJWIMIO HE BHEAPSIOTCS “STOUCTHI , Hecymue Ty ke MeTKy? OHHU XKe
[OJIy YaIOT JIBOMHYIO BBIFO/LY: K HUM OYJyT OTHOCUTbHCH aJIbTPYUCTUUYECKH, &
CcaMU OHHM HUYEM KepTBOBATH He OyJIyT.

qTO Ke, Ppe30HHO IIPeANOJIOKUTH, YTO HIPpU HaAJUIUN HU3MEHYUBOCTH,
POK/TAIONIe XOPOIIO 3aMaCKUPOBAHHBIX 3TOUCTOB JIOCTATOYHO YaCTO, BUJL
He crocoben K 0Opa30BAHUIO YCTOHUYMBBIX Koaunmit. OCTaBUM B CTOPOHE
BOIIPOC O TOM, OYJeT JU OH BBITECHEH JPYTUM BHJIOM, IOIBEPZXKEHHBIM
TaKOH WM3MEHYHBOCTH B MEHBIIEH CTemeHH. DTOT BOIPOC 3aBeaeT Hac
B 1ebpu JAUCKYCCHH O TPYIIOBOM OTOOpE, Jiss KOTOPOrO0 OCHOBHBIMEU
0oTOUpaeMBbIMU €IMHUTIAMU CJIYZKAT HAJOpPraHu3MeHHble cucTeMbl. [IpuBegem

TOJBKO MPOCTYI0 MOJEJb BOCBMOIO THIA - JEMOHCTPAIUMIO TOTO, KakK
BO3MOYKHO COCYIIECTBOBAHUE ITOUCTOB U AJBTPYUCTOB B HECTAIMOHAPHOM
pexKumMe.

Hemas arvmpyuzma - TaK Mbl Ha3BaJIU 3Ty Mojesb. [IpeacraBum cede
AJBTPYUCTUIECKYI0 KOAJIHUIHIO, 3aHHMAIOIIYI0 HEKOTOPOe MeCTOOOHTaHHe.
Bce ocobu KoaJIWIMH HECYT METKY, MO3BOJAIONIYI0 UM OTJIMIHTH CBOUX
- YJIEHOB KOAJUIHK - OT YyXKHX. 1[0 OTHONIEHHIO K CBOMM IPOSIBJISETCS
aJbTPyu3M, K 49yxKuM - 3rousM. llycth Takas crparerusd obeciedmBaeT
HanJjJy4iiee BbIzZKUBaHUE IIOTOMCTBa B IIOCJIEe 10BATEJIbHOCTHU NOKOJIEHUI Ipu
YCJIOBUU OJMHAKOBOTO MOBEJIEHUS BCEX 0CO0eH KOATHITUH.

[Ipu pyMTebHOM CYIIECTBOBAHUY HAYMHACTCA “3arHuBanne” aabTPyu3Ma,
MOSIBJIAIOTCS  XOPOIO 3aMACKHPOBAHHBIE 3STOMCTBI - HOCUTEIH TOH ¥Ke
verku. Haumnasi ¢ HEKOTOPOro mopora ux 9HCJIEHHOCTH AJbTPYUCTUICCKOE
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MOBEJIEHHE TI0 OTHOIIEHWIO K HOCHTEISIM METKH CTAHOBUTCS HEBBITOIHBIM
- BeJIeT K BBIMUDPAHUIO. AJIBTPYHCTHI JHOO BBIMHDAIOT, JIMOO MEHAIOT
CTPATEruio Ha TOUCTUYECKYIO. epe3 HEKOTOPOe BPeMs MOYKeT BO3HUKHYTh
He0OoJIbIIasd JOKAIbHAA aJIbTPYUCTHICCKAS KOAJIHITUS - HOCUTEIbHUIA JIPYTOi
Merku. Takoe oObeluHEHHE JaeT €ero yYacTHHKAM IIPEUMYIIECTBO B
Pa3MHOYKEHUH U OHHU BBITECHSIOT ITOUCTHUECKHX 0CO0eil (ubo IacTH4HO
HHKOPHOPUPYIOT - BKJIIOYAIOT B CBOIO Koaauiuio). Takoil mporecc MOKHO
cpaBHUBaTh C pacupocrpaHenmem tmozxkapa. Jlajgee - cuoBa “3aranuBanme”. Il
TaK Jajee...

CJIOXKHO CKa3aTb, HACKOJIBKO 4YacTO IeTAd aJbTpyu3Ma BCTpedaeTcs B
neiicrBuTenbHocTd. Ho, 6e3 coMHeHUs, JUHAMHKA KOAJUIUNA - OJWH U3
BazKHbBIX (baKTOpOB IBOJIIOIINH.

B U3y4dYeHuu MoBeJeHnd BCeX 2KUBLIX CYINECTB TPpadullHOHHO UCIIOJIb3YyeTCA
HEMaJIO TEPDMHUHOB, IIEPBOHAYAJIbHO BOSHUKINUX JIJId OITNCaHN A CO3HATEJIBbHBIX
JIeCTBHI Ye/IOBEKa: aJbTPYH3M, Srou3M... .’Kak Bcerja, 9Tu paccyzKaeHus
He O3HAYAIOT, YTO YKUBOTHBIE CO3HATEJIBHO IOJICUYUTHIBAIOT HMPEUMYIIECTBA
aJIbTPYUCTUYECKOrO HoBeienus. [Ipocro ocodbu, Beyiue cedsi olpe e ieHHbIM
obpa30M, OCTABJSIIOT B CpejHeM O00Jbllle TOTOMKOB, W STO IIPUBOAUT K
pacIpoCTpaHeHNIO TeHOB, 0OYCIOBINBAOINX Takoe moegerne” ([45], ¢. 340).

[TocTpouts Teopuio KyJbTYpPbl HA OCHOBAHUU OHOJIOIMYECKUX 3aKOHOB
HEBO3MOXKHO, HO IIOMCK AHAJOTHH IOJIE3€H, €CJIU He CJIHIIKOM YBJIEKATHCS
U He IpUIaBaTh UM Ype3MepHO IIyOOKOro cMbicaa. OcoOeHHO JTerko HalTu
nHTEepeCHbIe aHAaJOI'uu JJId ANHaMHUKN KOaJ’II/IL[I/IIU/I 1 X METOK - BeAb CaMO
MoHATHE “KOAJUIU MPUIILIO U3 HAYKH, H3YYalolieil HEKOTOpble 0COOEHHOCTH
YeJIOBEYECKON JIeITe/JIbHOCTH - M3 MaTeMaTHYeCKOH SKOHOMHKH. Mbl He
MOZKEM VIEP2KAThCS OT COOJIA3HA IMPUBECTU HECKOJIDbKO KJIACCHUYCCKHX IUTAT.

“Benukne cunanl [logmebecHoro mmpa, J0aro Oyaydd pas3oOIIeHHBIMH,
CTpeMATCd COCJUHUTLCA H II0CJIe HPOAOJIZKUTEJIbHOT'O COCAMHEHHAd OIIATbh
pacmamalpTca - TakK TOBOPAT B Hapoze’. DrToil  dpaszoil, KOTOPYIO
JIETKO HMCTOJIKOBaTh KaK yKa3aHue Ha JUHAMHUKY KOAJIMIMI, HAaYMHAETCS
kiaaccrueckuit smoc Jly D'yarp-1xkyna “I'poemapctsue”’, co3mannbiit B XIV
BEKe.

Ecyin 1nonumarb OCHOBHYIO MBbIC/Ib CJIEIYIONIETO OTPbIBKA U3 PadOThI
. B. KupeeBckoro kaxk HeOOXOAMMOCTH POXKJIEHHS ITHOCA Cpa3y BMeCTe
¢ “MeTKoOit”, BbIAEJSIONEeH “cBOUX’, TO MBI C ITUM COTJIACHBI, HO TPYIHO
COTJIACUTBCH C TeM, UTO TaKasi MeTKa 00s3aTeJIbHO JTOJKHA OBITH PeJTUTHO3HO-
MHU@OJIOTTIECKOM.

“Mudnbl HEe MoryT ObITh MU300peTeHbl, UOO TOI/A SABJIAETCH BOLPOC: KIMO
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usobpen ux? KTo-HUOYIbL OXWMH HE MOT WX BBIAYMATb, KO0 MuQOJJIOTUI
TaK CpacTaercss C HAPOJAOM, UYTO MOYUTATH €€ H300PEeTeHHOK TO Ke,
9TO BBIBOJMTDH $I3bIK HApPOJA M3 Ubero-imbo couwmHenns. 1 kak Obl mMor
n3o0peTaresib IepenaTh CBOM IIOHATHS HAPOAY M 3aCTAaBUTH €r0 BEPHUThH,
YTO €ro BBIMBICJBI CYTh HacTosmme Ooru? Jlerde naxke NpeanoIOXKUTh,
9T0 MHQOJIOTHS €CTh U300peTeHne IeJ0r0 Hapoia, HO TAKOe IIOITHIECKOe
COCTOSIHIE TPYIHO OOBICHUTH HCTOPHYECKH. Brpodyem, 910 npemanoioKeHne
BCTpedasio cebe MpoTuBOpetdne B CAMOM MOHSTHU O Hapoje. 160 uTo xe Takoe
HApOI W 4TO Jenaer cobpanue jofeit Hapomom? He cosmecmmoe b6vimue
MHO2UL OMIENOHBL M00eT COCMABAAEM HAPOD, HO 0OUHOCD CO3HAMUA,
BUPAHCANOWAACA HAPYHCHO 6 A3VIKE, G GHYMPEHHE 6 00UHOCTYU 00H020
6324400 HA NOPAJOK 8ewet U MUPG, QUHOMBLCAUE, U3 KOMOPO20 NPOUCTO0AM,
Hpasv, U 00bYal. DTa OOIMIHOCTH B3MVISAA HA MOPSIOK W MEPBOYCTPOHCTBO
Bellleii eCTh He UTO HHOE, KaK PEeJUTHUsl, KOTOpas y APEBHUX HAPOIOB SIBJISAETCS
B obpaze mudosoruu. [losTomy HecooOpasHO gaymMaTbh, YTOOBI MUQOIOTHS
IPUMKHYJIA TIOCJTe K HApOIy, ViKe CYIIEeCTBYIOIIEMY, KOIZIa Hapoj yiKe He
MOZKET BO3HMKHYTbH 0€3 00IIero B3IJisijla Ha IEepBOYCTPOMCTBO Mupa, 0e3
vucosoruu. Mrak, ecm mudosiornsd He MOXKET BOSHUKHYTH B HapOJE yiKe
CYIITECTBYOIIEM, TO OHA HEOOXOJMMO 0’KHA BO3ZHUKHYTH BMECTE C CAMHUM
HapOJOM, H, CJIEIOBATEIbHO, OHA €CThb He 4YTO HHOe, KaK mMmom Y4acmok
6CEOOWE20 COZHAHUA, C KOMOPBILM HAPOO 8blULEN U3 TEPBOOBIMHO20 €JUHCTNEE
YeAOBEUECTNGA, YMODBL CYWECTNBOBAMDY KAK KAKOU-MO ONPedeAeHHbd U 0m
ecex omaeavuuti Hapod. Mugdonrozus napoda ecm mo Haciedcmso, KoOmopoe
OH NOAYYAEM U3 NPEHCHE20 eJUHCMBE U € KOMOPLIM OH OMOIEASEMCA OMm
obugrocmu weaosewecmea” ([54], c. 243-244).

3aMedyaTe/IbHBI  TpUMep, HANOMHUHAIONUN  “NeTJII0  aJbTpyusMa’,
npuBoaut PD. DHreanc: “Uciaam - 3TO peaurus, HPHUCIOCOOTEHHAS IS
xutesieit Bocroka, B ocobeHHocTH i apaboB, CJjeJ0BaTeJIbHO, C OJIHOM
CTOPOHBI, JJIsI TOPOYKAH, 3aHUMAIOIIIXCA TOPTOBJIeH U peMecaaMn, a ¢ IPyToit
- JIg KOYeBHHKOB-OeynmHOB. HO B 3TOM JIeXKHT 3apOJIbIII MEPUOIHIECKT
MOBTOPAIONINXCST CTOJIKHOBeHMIA. ['opoxkaHe 60oraTeioT, mpeaaroTcs POCKOIIIH,
HIPOSIBILIOT HeOPEeKHOCTh B coOJIOJeHNN “3akoHa’. BeayuHbl, KOTOpBIE
JKUBYT B O€IHOCTH ¥ BCJAEACTBUHE O€IHOCTH HPHIAEPKHBAIOTCI CTPOIUX
HDPABOB, CMOTPSAT Ha TH 0OOraTcTBA W HACTAXKIEHUS C 3aBUCTHIO H
JKaTHOCTRIO. 11 BOT OHM OOBEAUHSIOTCS IO TPEIBOANTEIHCTBOM KaKOTO-
HUOYIb IIPOPOKA, MAXIH, 9TOOBI TOKAPATh N3MEHHUKOB BEPBI, BOCCTAHOBUTH
yBaKeHne K oOpsigaM M HCTUHHON Bepe W B KadecTBe BO3HAIPAKICHUS
npucBouTh cebe GorarcTBa BepoOTCTYNHUKOB. Jler wepe3s cro oHum,
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€CTEeCTBEHHO, OKA3BIBAIOTCS TOYHO B TAaKOM Ke TOJIOXKEHUH, B KaKOM
6bIJ'II/I 9TH BEPOOTCTYIIHUKU; HeO6XO,ZLI/IMO HOBOC OYHMINEHHUEC BEPDLI, ITOABJIAETCA
HOBBIIT Max/ i, nrpa HaunHaercs caagdana’ ([123], c. 470).

Moxkno mpubsusuTh “OeTao  anbTpymsma’ K - 9TOH  CHTYyalluH,
IPE/IINOMOXKHUB, YTO MECTOOOUTAHUE HEOJHOPOIHO W 3arHUBAHHE B OJHUX
JACTIX MPOUCXOTUT paHbIIe, YeM B JIPYTHUX.

Hacrosimuit  anbrpynsm, nambojiee COOTBETCTBYIONIHIT T€IOBEYECKOMY
MOHMMAHUIO 3TOTO CJIOBA, AJBTPYU3M 0e3 pa3ie/ieHus Ha CBOUX U UyKUX
B 6I/IOJIOFI/H/I HGYCTOﬁqHB - HOCHUTEJIM TaKOr'o ITOBEACHHUA BBIMHUPAIOT. HO
muennto A. C. [lrepra ogHa w3 Ba)KHBIX MbICTeir pomana @©. M.
Hoctoepckoro “Uanor” - obpedeHHOCTH HOCHUTE el HCTHHHOIO aJbTPyHU3Ma
n3-3a YKECTOKOCTH OOIMEeCTBEHHBIX OTHOIICHUI.

[Ipu obObscHeHuu aabTpyu3Ma, He SABJLIONEr0CHd T'e€HEeTHUIeCKHM
STOM3MOM, TPUXOANUTCS HApPsLy € HOMEHKJIATypoit u3menunBoctu (X)
BBOJIHUTL eIllle HabOp MeTOK, CJOYXKAIlluX g pas3JeleHus Ha CBOUX H
qy:KuX. Kakyio-To MeTKy ocoOb HeceT ¢ poxKjeHHs. B 9ToM cMbIciie MeTKa
Hacjeayercs, HO He o00s3aresibHo cTporo. CyliecTByIOT BO3MOXKHOCTHU
cMeHbI MeTOK (mo KpaifHeii Mepe, y HeKOTOpbIX BHIOB). [Ipormecc cmeHbI
METOK BCerjJa WMeeT OIpEeIeIeHHbIe MPABUIA, MOPOXKIAEMbIe TPUPOIOit
MeTKu U Ouosorueit Buja. CTpaTerud KOAJUIHMOHHOIO IOBEJICHHA MOYKHO
U3y4aTh MeTOJI0M “0TOOpa M0 MPU3HAKY , HCCJIeAys, KaKoil Habop cTpaTerui
BBI2KHBaeT B pe3yabrare orbopa. CaMu MOIeIN ITUHAMUKA ¢ YIETOM CMEHBI
METOK 3aBEIOMO CJIOYKHEe W HAMHOT'O MeHee M3YUeHbI, 9eM IMPOCTOi 0TOOpP
110 TPU3HAKY.

6.9 IIpobsema moJa.

HaunbGoapmuit HemocTaTOK BCeX MOAeaeil MaHHOW IJIABBI - MOYTH IIOJIHOE
npeneOpekeHne TeHEeTHKON TI0JIOBOI'0 Pa3sMHOXKeHHUs. Bce paccyzKeHusd
BeJINCh TaK, KaK OyATO OpTaHW3Mbl BOCHPOU3BOAATCH TeankoM. exonsa
U3 9TOTO CTPOMJIOCH MHOXKeCTBO X, W MHOYKEeCTBO HAacJeJyeMbIX 3HadeHni
npuzHaka. Mojgenu orGopa, B KOTOPBIX TEHOTHIBI OTIAETbHBIX OPTaHU3MOB
[peJICTaB/JeHbl KaK BOCIHPOU3BOJMAIIMECS [OYTH [EJUKOM, Ha3bIBAIOTCS
KAGCCUMECKUMU B TPOTUBOBEC  OAAGHCOBLIM — MOOEAAM, B  KOTODPBIX
MPEJITOIATACTCS, 9YTO TeHOTHUI KaXKJIblil pa3 “NepeKOHCTPYUpyeTcs’ u3 TeHOB
poauteneil. HempaBuibHO OyIeT cYUTATh, YTO KJIACCHYECKHe W DAJaHCOBBIE
MOJIeJTH TO-PA3HOMY OMHUCHIBAIOT OJIMH U TOT 7Ke MPOIecc, MPpOTHBOPeda JApyT
jgpyry. OHE BBLIEISIOT JIBA PA3HBIX IPOLECCA, a “TeHOTUI KJIACCUIECKON
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MOJEIN HeUTO UHOoe, UeM ‘TeHOTHII OaJaHcoBoii. Brepenu emre OyaeT moBo
00CYIUTH COOTHOIIEHNST KJIACCHICCKUX U OAJTAHCOBBIX MO/IeIel.

C pa3HOMONBIM PA3MHOXKEHHEM CBsI3aHa OJHA BayKHAsS W 10 CHUX TOD
HepeleHnas mpobjemMa: moueMy oHo cymiecTByer?! V3BecTHO, 9TO BO3MOYKEH
nepexos K 0ecroioMy pasMHOXKEeHHIO. KCTh BHJBI, HAIPUMED, V SIIEPHII,
COCTOSITIIIE TOJIBKO W3 CAMOK, OTKJIAJBIBAIONINX siilla, W3 KOTOPBIX CHOBA
BBIXOJIAT caMKu (napmenozenes). [lepexon K TaKOMYy Pa3sMHOKEHHIO €T CO
BPEMEHEM J[BYKPATHOE MPEUMYIIECTBO B TEMIIE PA3MHOXKEHHUs. DTO OBICTPO
peajusyionieecss TTPEUMYIIECTBO ToJApodbHO paszodpano Jlx. Mbaitnapmgom
CMmutom B ayxe Mozeseit orbopa no npusnaky: “[Ipeamosnoxkum, dro y
BHJIa, PA3MHOMKAIOIMIETOCS IMOJOBBIM IMYTeM W HACUYUTHIBAIOIIETO DPABHOE
YUCJI0 CAMIIOB M CAMOK, BOBHUKAET MYTAllds, B pe3y/Jbrare KOTOPOil camka
nepexoauT K IMapTeHONeHeTUYeCKOMY pPa3MHOZXKEHHIO MW IIPOU3BOJHUT JIMIIb
cebe TOMOOHBIX caMOK. Ywueao sguil k, OTKJIAJBIBAEMBIX OJHON CaMKOIi,
OOBIYHO HEe 3aBUCHT OT TOTO, MAPTEHOTEHETHYECKH OHA PA3MHOYKAETCH
WK HEeT, a OIpeJe/daeTcs JHIIb TeM, KakK MHOTO MHHUIIA OHA MOXKEeT
YCBOUTH CBEPX TOI'O KOJIMYECTBA, KOTOPOE HEOOXOJMMO el JiJisl 110/ /IePKaHus
COOCTBEHHOTO CyTIECTBOBaHUS. AHAJOTHYHBIM 00pPa3oM BepOATHOCTH P
TOro, 4YTO BO3HHUKIIad H3 Hﬁ]_[a OCO6b JO2KHUBET A0 Pa3MHO2KCHHA, TOXKe
OOBIIHO He 3aBHCHT OT XapakTepa pasmuoxenust” ([76], c¢. 13). Ilycts B
HAYAJbHBIA MOMEHT HMEJIOCh 7 B3POCJBIX MMAPTEHOTEHETHYECKUX 0co0ei
n N Tex, UTO WCHOJb3YIOT Pa3JeJbHONONOE Dpa3sMHOXKeHHe (U3 HUX
N/2 camok). OrnoxeHue siMIl y NAPTEHOPEHETHIECKUX CAMOK kn, y
Pa3MHOKAOIIIXCS TTOJIOBBIM CIIOCO60M - kN /2 10 penpojyKTHBHOTO BO3pacTa
JIOKUBET HApPTEHOTeHeTHIeCKUuX o0cobeit  Pkn, WMCIOJB3YIONIUX —IIOJIOBOE
pasmHokerue - PkN/2. OTHoleHHe YucaeHHOCTe (MapTeHOreHeTHIeCK e
/ PasMHOMKAIOIINECs] TOJOBBIM TMYTEM) BO3DACTAET BIBOe. B HavaIbHBIH
MOMeHT OHO paBHO /N, a st caeyonero nokoaenus—2n/N.

Taxum obpazom, nmapreHoreHes J1aeT KOJIOCCAIbHYIO BBITOLY BHEIPEHUS.
Bompoc o ToM, dYro obecredmBaeT CyMECTBOBAHUE Pa3/eIbHOIOIOIO
Pa3MHOYKEHUsT (3a9€M HYKHBI CAMIIBI? ), SIBJISETCS IeHTPATBHBIM B KHUTE JIK.
Mbsiinapaa Cyura [76], onrako on He cuuTaeT Ty TPOLJIEMY OKOHYATETHHO
pemennoii.

dcro oHO: ABYKpaTHOE MPEUMYIIECTBO MPU BHEIPEHUU HAPTEHOTeHE3a
He T03BOJISIET OTJALIBIBATHCS OT TPOOIEMBI CYIIECTBOBAHUS PA3/ 1€ IbHOIIOIOTO
Da3MHOYKEHUs 3asBJICHUIMU 00 YBEJUYEHHH CKOPOCTH 9IBOJIONUU U
pocte paszHoobpasmsa. Hy»KHBI cOIIACOBAHHBIE € OINBITHBIMHU JIAHHBIMA
KOJIM4YeCTBCHHbIC OLICHKH. B ]_H/ITI/IpOBaHHOIU/I KHHUT'€ 9TO ACHO IIOKA3aHO.
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SaayMaBIINCh HAJI OTHOIIEHHEM “0TOOpa MO NMPU3HAKY K pPeaJbHOCTH
Mbl HEN30€2KHO MTPUXOIUM K HEOOXOIUMOCTH YTOYHEHU MOHATHS “TPU3HAK .
[Tonpobyem ornpeiesiuTh ero Kak ocobeHHocTh (henoruna. B srtom ciaydae
BO3HHKaeT 1mpobJieMa HacJIeJOBaHUs: He BCe OCOOEHHOCTH (DEeHOTHIIA
HaCcJIeIyIOTCsd, HAlPUMeD, Bec TeJia de0BeKa B OOJIBINON CTEeNeHN 3aBUCHT OT
yesoBuit xkus3nu. 1 paccMaTpuBaeMbIX 2Ke Mojeaeil oTbopa BaxKHbI IMEHHO
B TOW WJIM MHOHN CTENEHU HAC/eLyeMble OCOOEHHOCTH.

HOHbITaeMCH VJAYYIIUTL OIlpedesieHue, MOJIOZKHUB: MPU3HaK - FTeHeTHY1eCKHU
npegonpeaeeHnass 0co0eHHOCTh deHoTHNa. ONATh TIOXO - TEeHETHYECKH
IpeIonpeie/ieHbl galie Bcero He ocoOGeHHOCTH (DEHOTHIIA, & 3aBUCHMOCTD
denoruna or ycaosuit pasputusd. lIpoBoas orbop mo oJHOMY U OMY Ke
HpuU3HaKy (PeHOTUIIA B PA3HBIX YCJIOBUSX, CEJEKIUOHED, OUYE€BU/HO, Oy YUT
pasuble pesyabrarsl [51]. Ecam ke ydecrb BO3MOXKHOCTH CIydaiiHON CBs3n
MEZKJTY 3TUMH YCJIOBUSAMU U (PEHOTHUIIOM, TO CUTYAIMs CTAHOBUTCS ele boJiee
3aIlyTAHHON: T€HEeTHYEeCKH IIPEJIONPE/Ie/ICHBl JIUIIDb BEPOATHOCTH IIOSBJICHHS
Pa3JIUYHBIX (DEHOTHIIOB B JIAHHBIX YCJIOBHSIX.

6.10 TawmHCTBEHHBIE 3aKOHBI KOPPEJIAINN.

Ecry moaxos K ompele/eHHIO NPU3HAKOB, WIAYIIMHA OT JIECKOCTH WX
onucanus wucciaeponaresemM. C 3Toif TOYKM 3peHHs HPU3HAK - HTPOCTOE
(IpocTo  BBIpazkaeMoe OJHUM YHCJIOM W HEMHOTUMHU CJIOBAMH) CBOHCTBO
denoruna. Croga OTHOCATCS POCT, BeC, IBET, MPOCTbIE OCODEHHOCTH
XapakTepa W T.I. TaKas MPOCTOTA OOBITHO TOAPA3yMEBAETCH, KO/ Pedb
ujger o6 orjgesbHOM npu3Hake. Ho oma :Ke NOpUBOJIUT U KO MHOIHM
npobsiemam. To, 9TO TPOCTO ¢ TOYKHM 3pEHHs ONUCAHUS, He 00A3aTe/IHHO
SIBISIETCS  3JeMEHTAPHBIM, BBIJIEJIEMBIM B CAMOCTOSTE/IBHYIO €IUHHILY,
JIOCTATOYHO 000COOJIEHHYIO B XOJIe MH/IMBU/IYAJIHLHOTO PA3BUTHUS U HEpe/Iadn
Hac/IeICTBeHHON nH(pOopMaruu. Peds umer o xoppesayuy npudnaros, TaBHO
3aMedeHHo# cesekiumonepaMu. Y. /lapBuUH Ha 3Ty TeMy MHUIIET: “TaKUM
obpa3oM, 4YeJIoBeK, OTOMpasd W HAKOILIAS KaKyIo-HHOYIb OCOOEHHOCTD
CTPOEHHS, IMOYTH HaBEPHAKA OyIeT HEeYMBIILICHHO HU3MEHSITh U JAPYTHe
YAaCTH OPraHu3Ma Ha OCHOBAHMM TAMHCTBEHHBIX 3aKOHOB KoppeJsiun’ [38].
“TanHCTBEHHBIX 3AKOHOB~ - HE MEHBIIIE.

dpkuit mpumep KOppeJSANUU TOJYYeH CPABHUTEJIHLHO HEJIABHO IIPU
ojoManrHuBanuu Jucui. Orbupaim u CKpenuBaId MexKy coboil JiHcHil,
OoJiee JIPYKeJTIOOHBIX 110 OTHOIIEHHIO K YeJOBEKY, a OHHU ‘0CODAYMINCDH .
M xBocr 3aBujicsg KOJIEYKOM, U OKpacKa crajga 1eroif, um japyrue
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BHEIITHUE TPHU3HAKW CcTaaum Oosee cobaubumu. BozmeiicTBoBamum Bpoje
Obl Ha OJWH M[pU3HAK - JpyzKejaiodue, a u3MeHWIuch MHOrme. Takoe
BcecTroponnee m3Mmenenue paccmarpuBaerca /I. K. Bengesbim kak npumep
“decmabususupyrowezo ombopa” (mogpobuee ¢M. B ero crarbe [11]): “Or6op
CTAHOBUTCS TeCTaOMIM3UPYIONIIM TOT/IA, KOTJA MO er0 BIUSHEE TOMaJaoT. .
CUCTEMBI HEHPOIHTOKPUHHON PEryJIsiiuy OHTOTeHe3a - HHAUBUIYATHHOTO
pa3BuTHS.

Xorsg MBI W HE JaJU OKOHYATEJIbHOI'O OIpeJeJIeHus TIPU3HAKA,
00CyKJIeHWe ITOr0 TOHATUS C PA3HBIX CTOPOH JeaeT ero 0oJiee sICHBIM,
a TaKxKe BBISABJIIET TPOOJIEeMbl, CBA3AHHBIE C €ro HUCHOJb30BaHWeM. [lid
Mozead “orbop Mo MpU3HAKY JIYUIIe BCEro MOJXOASAT NPU3HAKH, ITPOCTHIE
C TOYKM 3PEHUs OLUCAHUS U XOPOIIO UCHOJb3yeMble - T'e€HeTUYeCKH
[peJIONpPe/Ie/IEHHbIe B JIAHHOM JTUAIIa30He YCJIOBUIA.

[TorbiTaemMcst  TOHSATH  MeCTO  ODOCYKJAaeMbIX — MOJeseil, HUCHOAb3Ys
anasoruio ¢ ¢pusnkoii. [Ipocreiimasg 3a1a1a MeEXaHUKY - U3y YeHUe TBUKEHUS
YACTHIBI IO TPSAMOM B MOTEHITUAJIBHOM 1oJse. JIBUzKeHue CJIOXKHON CHCTEMBI
MOKeT ObITh PA3JIOKEHO Ha HPOCTble OJIHOMEDHbIE.

JIpnzkeHne 1O TpsAMOR y1moao0uM orbOpy IO NPU3HAKY, a CJIOKHYIO
cucremy - peayibHOCTU. HacTodTe/bHO MOBTOPSEMBIH B CJAOXKHOM CHTyalnu
BOIIpOC: “II0 KAKOMY IPHU3HAKY wujgeT orbop?”’ aHaJorudeH TpeOOBAHUIO
YKa3aTh OPAMYIO, IO KOTOPOH JABUXKYTCH YaCTUIILI B CJIOKHOA MEeXaHUICCKON
cucreMme. Takoii mpusHaK (KaK U MPSAMYIO) MOYKHO TOYHO YKa3aTh TOJBKO
B CIHEIUAJbHBIX CJAy4asX, a Yalle BCEro - B HUCKYCCTBEHHO CO3JAHHBIX
CUTYaInsIX.

6.11 Mogeau u peajbHOCTb.

Mogiesin “orGop 1o npusHaky' XOPOIIM CBOEH MPOCTOTOW U HOHATHOCTBIO,
HO CJIMIITKOM YIIPOIIAIOT CyTh JeJa U 10 OTHONIEHUIO K PEAJbHO IBOIONHNN
CTOSAT [JIe-TO HA YPOBHE MIecToro (“yareM TOJBKO HEKOTOpPBIE 0COGEHHOCTH”)
WIH TATOrO (9BPUCTHYECKOrO) THIOB, €CJIHM, KOHEYHO, He TpHOeratb K
HEOOBIYHOMY PACIIHPEHUIO Colep:KaHus NOHATHA “npu3Hak’. V3penka onm
MOT'YT MOJAHUMATHCS J0 9eTBEPTOro Tuma (“OmyCTHM Jist SICHOCTH HEKOTODbIe
Jeraan’), HO BPSLIL JIN BBIIIIE.

DTO OTHeAbHBIE MOJEJW, a CHCTeMa TaKuX Mojejaeil  saBiasgerTcs
OCHOBHBIM CMBICJIO00PA3YIONUM 3BEHOM TEOpHHU 3BoJionuu. Ha mepBbix
arax 3BOJIIONMUOHHBIX PACCYXKICHUH OOBIYHO TaK WJIM WHAYE CTPOSTCH
KJIACCHYECKHe MOJiejn 0Thopa 110 NpHU3HAKY (M JIydIlle, eCjau 9T0 JeIaeTcs
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aBHO). Jlajee OHM HAKIAJBIBAIOTCS HA PEATBHOCTH, OOHADPYKUBAIOTCS
HECOBIIaJCHNA MW MOMEHTBI HECTBIKOBAHHOCTH ¢ HMCEIOIIMMMCA 3HAHHEM.
Kpurukys, nepecrpauBas u JONOJHASA MOJEIb, MOXKHO BbIpaboTaTh OoJiee
[OJIHOE IOHUMaHWe U CPOPMHUPOBATH HAyYHOE 3HAHUE 00 HCCIeIYeMOM
mporecce.
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7 JAEMOH MEHIEJIA-MOT'AHHCEHA

7.1 OTKpbITHE U IEPEOTKPHITHE.

Bea 6uonorus XX Beka pa3BHBAJIach IO/ 3HAKOM TeHeTuku. Fe ucropus
HaunHaercd ¢ 1885 roga, B koropoMm I. Menaenb onyOIuKoBaI pe3yabTaTbl
CBOMX BOCBMUJIETHHX HaO/IoJeHuil. BepHoe c/IoBo OBLIO cKa3aHo, IepBas
MOJEIb MOCTpoeHa 1 OJecTsine moarBep:kaeHa. Ho yciapimano oHO OBLIO
qepes 35 Jiet, yepe3 16 Jsier nocse cmeprtu . Menes.

Tomy OBLIO MHOIO NPHYIUH OTMETHM 37€Ch TOJABKO OJHY W3 HHX
- Merojonorndeckyto. Mogenap Oblia KareropwdHoii m scHoit. Ona He
0ObSICHSIIIA BCETO MHOTOODpA3Us sIBJIEHUN HACIEIOBAHUSI, & H3-3a 4eTKOil (110
CYIIECTBY - MaTeMaTHYeCKOil) (hOpMbl He 00J1a1a1a TPUBBIYHON MHOKOCTHIO
paciuibiBIaThIX 00bsicHennit. Hakoner, camM MeTo MO/Ie IMpOBaHusT ObLT JIJIs
OMOJIOTHHN HEOOBITHBIM.

[IpescraBasieTcss yIMBUTEJBHBIM, YTO MOSBJAEHWE MOIEJW, MOTYIIeit
JIaBaThb TOYHBIC KOJHYECTBEHHBI IIPeJICKa3aHus B TaKOW 3araJovHoit
obJIacTH, KaK HacJeoBaHue (MyCTh Jarke TOJBKO [Tl HEKOTOPBIX BUIOB
U 9YacTH ILPU3HAKOB), He cpa3y Obuio 3amedeno. B dusuke, napumep,
HOsIBJIEHIe KBApPKOBO#l MoJeu (YHUTApHAST CHMMETDHS 3JIeMEHTADHBIX
YACTHUIL), TO3BOJUBINEH IPEICKA3aTh B HAYAIe CBOErO PA3BAUTHS OJHY HOBYIO
3JIEMEHTAPHYIO YaCTHILY, ObLIO MPUHATO OYeHb OYPHO, a ee co3JaTeIu ObICTPO
noayuunu Hobenesckyro npemuio. Ho ato - dpusuka XX Beka, a pedb uier
o 6uosorun XIX (eciu moKOMaThest B UCTOPUH (DU3WKHU, TO M TaM HaiyTcs
HOJ00HBIE TPEXH).

Kak 651 mocTynu coBpeMenublii (PU3uK, MOJy4Yn OH B CBOE PACIIOPSKEHNE
MOJIeJIb, ITO3BOJIAIONIYIO OIHUCATH YacTh pPaHee HENOHATHLIX ABJICHUN?
CuHavaja nompITagcsad Obl PACIPOCTPAHUTL HAa KaK MOJHO DoJiee MHUPOKYIO
obsacteh. Hdoiiag 1o mpenena NPUMEHUMOCTH, MOIUMDUIIPOBAT OB MOIEIb.
M tak 10 Tex mop, IMOKa JAJbHEHIIne yaydIneHusl CTaHyT HEeBO3MOXKHBIMI
WIH TOKAXKyTCs HEPasyMHBIMH HM3-3a CBOEH T'POMO3IKOCTH M MOTPeOyeTcs
HOBOe MOHMMAaHue (37eCh JaHa, KOHEYHO, YIpOIleHHas cxema). HailjgeHubie
Ha 9TOM TIYTH (HAKThl HOCIYKHIN Obl XOPOIIMM IOJCIIOPhEM ITPU IOMCKAX
HOBBIX TIOJIXOJIOB.

Taxk, Bupouem, nocrymnuin u 6uosiorn. Ho Ha 910 yIILJIO0O MHOIO BpEMEHH.
C orkpeiTusavu I'. Mengenrs B T€OpHIO HACAEACTBEHHOCTH IIPHINE] HOBBIH
crrocob paboThl, paCHIUPUBIINI 001aCTh TPUMEHEHHWS KOJWYECTBEHHOTO
s3bIKa. buosorus nmocreneHHo co3penaJia Jjisd TOTO, YTOOBI IEPEBAPHTD STOT
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mepeBopoT, moka, HakoHell, B 1900 roxy I. Jle ®pu3, 9. Uepmak u K. Koppenc
HE3aBUCUMO HE IMePEOTKPBLIN 3aKOHbI Menpes.

Ncropusg  waykum  3HaeT  HeMajo  Tpareiuii  HENPU3HAHHBIX
nepBooTKpbiBaTeseit. Cyapba [ Mengend - oaun U3 ApKUX IIPUMEPOB.
OH-TO HaBepHsIKA TMOHHUMAaJ 3HAYUMOCTBH CBOEro OTKpbITHdA. Ho Tparmuna
u cyapba mepeooTKpbiBaTeneit. YecTHO mpoiias cBoii TMyTh W COBEPIIUB
BEJIMKOE, OHM IIOTOM Y3HAIOT, 4YTO HA BEpIIHHE yKe HOObIBaJ JIPYroii.
EauncTBeHHOE, 9TO MOXKHO CJIeJaTh JUId HUX, 3TO OMHUTH UX UMeHa. Tem,
KTO TOBTOpHJI OTKpbhITHEe Menmess, Obio Jierde, 35 Jier pabOThl MHOTHX
uccaeoBaTe/ el N3MEHUIN CUTYalMIo, HO BCe Ke...

Y renetuku ObLIa U CBOosA mnpenpicTopusi. OHa cBsg3aHA ¢ HMeHAMHU
O. Capxe, T. Haiita u apyrux. Pexomenmayem jroburesstm Ouosiorun
upountarh uaTepechyo kaury A. E. lajicunosuua [27| (ona Gymer nosesna
1 podecCroHay).

B 3arososke paaom ¢ nmenem ['. Mernena crout apyroe. B. Moranncen
B 1909 roay npuaaJs npeyoxkenuoi [, Mengenem momenn 4eTKyio popmy,
BBeJlg, B YACTHOCTH, TepMHUHbI ‘rTenorun’, “ajjeinbp’ u jap. Haspanue
kaurn B. MoranHceHa 3HaMeHATeJbHO: “DJIeMEHTH TOYHONO YUYEHHS O
HacjeacTsennoctu . Jlajee Moje/ib COBEPIIEHCTBOBAIACH M YTOUYHSIACD.
Benuk BK7ag B 9TOT mporece TaKuX yUeHbIX, Kak B. barcon, T. I. Mopran n
MHOT'UX JApyTruX. Mbl peluim Bce ¥Ke BKJII0YATh B Ha3BaHUE MOJIETH TOJHKO
JIByX aBTOPOB IEPBLIX BapHAHTOB, UTOOBI OHO HE MPEBPATHIOCH B HEUTO
HeyrobounTaeMoe.

7.2 Pa3BepTbhIBaHUE€ NPOCTHIX MO/€EJI€EN.

Momnekynsgpuas Onoorusg JajdeKO TPOJABUHYJIACH B H3YUYE€HUU (DUIUKO-
XUMHUYECKON MPUPOJIbl HACIEICTBEHHOCTH, U MOJE/N KJIACCHYECKON NeHeTHKHI
OTHOCATCSA y7Ke KO BropoMmy tuny (deHoMeHosornveckas Momaennb). Tem
HEe MeHee, OHH H MO ceil JIeHb COCTaBJISIOT a3bl COBPEMEHHOW T'eHeTHKHU
- ¢ HUX HauYWHaeTcsd ee m3ydeHume. Ho He TOJIBKO a3bl, ellle W OCHOBHI.
Muorne moOMOXKeHUsT TEHETHKH CTPOATCA TaK: CHadajga Ipe/lJIaraloTcs
npocTeiiime MoJe/u , KaK ecjii Obl OHU TOYHO COOTBETCTBOBAJIU PEAJIbHOCTH;
OTOM, TIOJIB3YSACh WMH KaK WJIeaJbHOl KapTUHOH, (OPMYIUpPYIOTCA
MHOTOYHCJEHHbIE YTOYHEHUS ¥ UCK/I0YeHus. HakoHer, ¢ HEKOTOPOro
MOMEHTa 3TU MPOCTHIE MOJETN MOTYT VK€ He PAacCMaTpUBaTbCs BOBCE WU
MPUMEHSThCA B KadecTBe OUYeHb MpHUOJIMzKeHHOU cxembl. 1lo mopore moxker
ObITH BBICKA3aHO HEMAJIO JIOKHBIX (“OrPAHMYEHHO BEPHBIX’) YTBEDIK/ICHUIA,
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KOTOPBIe YTOUHAIOTCS TTO3/IHEe.

Y1006 He OBITHL TOJOCJIOBHBIME - JBa IpuMepa. “B kaxmaoii kjaerouke
JI000r0  OpraHm3Ma JaHHOTO BHIA COJAEPKUTCHA ONPEIEIEHHOE YHCJIO
XpoMocoM”. DTO HEBEPHO - B HEKOTOPBIX KJIETKaX OpraHu3Ma yTpadeHa
JacTh XPOMOCOM, KOTOPBIM TaM “HOJIOXKEeHO OBITH’, WJIM [JaKke BCe OHH
(xpecToMaTHHHBIN TIpUMED - 2pumpoyumot). B IPyrux KieTkax opraHu3Ma
“IOJIOZKEHHOE” 9HCJI0O XPOMOCOM YJIBAMBACTCs, U €IIe, U elle... (CKarKeM,
B HEKOTOPLIX KJIETKaX HequI/I). O6paTI/ITe BHUMaHHE: MbI OTPpULAJJIN
yTBEep2KACHUE, TOJIB3YyACh UM CaMUM, NPUMEHAAd BBEJIEHHOC B HEM IOHATHE
“ompeneseHHOe JI JAHHONO BHAA YHCIO XPOMOCOM~ JIJIS OINMCAHHS
KoHTprpuMepa. Eie omauwn mpumep: “Y IUIIONIHOTO OPraHH3Ma HMEeTCs
IO JABa I'€Ha KazKJI0r'o THIla, IIpAYEM 3THW I'€Hbl 3aHUMalOT OJNHAKOBbLIE
JIOKYCBI (MeCTa) B TOMOJOTHIHBIX XPOMOCOMAX’. DTO TOKE HE COOTBETCTBYET
uctuie. HeKOTOpbIX reHOB B OJIHONW W3 XPOMOCOM MOYKET He ObITh COBCEM
(HeXBATKHU), a KAKHE-TO MOIYT COJEPKATHCS B HECKOTBKUX IK3EMILISPAX
(dynaurayuw). Mbl cienuajbHO He YKA3bIBaeM HCTOYHHKH IIUTAT, YTOGBI
HE CO34aBaTb JIO2KHOI'O BlledaTJICHUA AUCKYCCHUMU. ABTOpr npuBeJICHHbBIX
OTPBIBKOB IIPEKPAaCHO HOHUMAIOT YCJIOBHOCTL CACJIaHHbBIX yTBep}K,ZLeHI/IIU/I n
JEeMOHCTPUPYIOT 3TO B JaJIbHENIIeM Pa3BUTUUA TEKCTOB.

Taxkoit crocod w3nararb HAYYHYIO TEOPHUIO: CHAYAJIA MOHSTHSA BBOJISTCS
Ha IIPOCTBHIX MPUMEPAX, a IMOTOM IIOCTEIIEHHO YTOYHSIOTCS - He e TUHCTBEHHO
BO3MOXKHBIH. Ero moporo ommboYHO CUUTAIOT HEKOPPEKTHBIM, XOTsS OH
IIUPOKO pACHPOCTPAHEH U MPH [PABUJIBHOM YIOTPEOJIEHUH TTPUBOIUT
K yCImexy. DTOT C¢Ioco0d WHOTIA HAa3BIBAIOT PA3GEPMBIBAHUEM, A €IIe -
BOCXOXKJIEHHEM OT a0CTPAaKTHOIO K KOHKpeTHoMY. HadajbHble mpocTbie u
“HelrpaBUJIbHBIE” MOJEJH 3/1eCh HEOOXOIUMBIL.

7.3 Xpomocoma, JIOKYyC, aJjIejIb U TE€H.

[TonbiTaemMcsd U3JI0:KUTh OCHOBHBIE HJIEH MOJIe/Iel KJIACCUIECKOW T'eHEeTUKH,
BOOOIE HE 00pamasch K KJIeTKAM OpraHu3Ma (coMarudeckuMm). Bymem
cae1I0BaTh u3BecTHOMY adopusmy: “Kypuiia - 3To Bcero JHIIb crocod, KaKuM
SIAIO CO3/aeT Jpyroe siino’.

[TepBoe moOJIOKEHEE MOIENN: HACJEJICTBEHHBIE CBONCTBA OPraHU3MOB
onpeaeaaroTCd Ha60pOM JAUCKPETHBIX €JUHUIl - T'€HOB, IMOJYYEHHBIX UM OT
poauTesieir. C 9To#t TOYKU 3peHUs TeHOTHII - MHOXKECTBO I'€HOB.

Ho me mpocto mmuoxKecTBO. BaKHYIO POJIb HIPAIOT JIONOJHUTEJIHHDLIE
CTPYKTYpbl. BTopoii BapuaHT Olpeje/ieHus: I'eHOTUIl - MHOYKECTBO I'€HOB,

122



pachpeeIeHHbIX 0 XpoMocoMaM. Ul cHoBa, KOHeYHO, HEMTOJTHO W HETOYHO.

JIas Kazkjioro Buaa CyIIECTBYeT KOHEYHBIH HAOOpP THIIOB XPOMOCOM H
OTPEJIEIEHO MPABUJIO, YKA3BIBAIOIIEE, CKOJIBKO (B HOPME) XPOMOCOM KazKI0T0
THIIA MOXKeT OBITh B TeHOTHIIe. Bapmamuu, JomycKaeMble 3TUM MPABUIIOM,
OOBITHO OYeHb HE3HAUUTETbHBI. Y UesIOBeKa, HampuMmep, 24 THa XpOMOCOM
(22 Tuma ayrocom u 2 Tumna moJI0BHIX XpomocoM X u Y'). B HOpMe reHoTui
JOJIZKEH CozepKaTh 22 mapbl ayTocoM (0T KazKJO0ro DPOJHUTENs [0 OIHOM
AyTOCOME KazKJI0r0 THIA) U mapy moaoBbix xpomocom : XX mau XY. Jlo6oe
OTKJIOHEHUE OT TOTO MPABWIIA TTPUBOINT K TSIKEJTBIM 3200 I€BAHUSIM.

Tak ke, Kak HaOOp XPOMOCOM B TeHOTHUIIE, HEe MOXKET OBITH TPOM3BOJIBHON
MOCJIETOBATETbHOCTD TeHOB B XpoMocoMe. C 3TO# TOUKH 3PEHUS TPOMOCOMA
upejcTaBisier  coboi  HOCAe0BATEILHOCT JIOKYCOB  (JIOKYC 110 JIAThIHI
O3HAYaeT MecTo). [l KaxKaoro JIOKyca OIpeJeseHO MHOXKeCTBO (HopM
(cocrosinmit) Tena - amneneil. Vtak, Jusi KayKI0ro THITA XPOMOCOMBI 3a/IaHa
[OCJIeJOBATEILHOCTD JIOKYCOB (TaK CKa3aTh, “THIOB’ I'eHOB), JJisi KayKIOrO
JOKyca - Habop asutesieii (“COCTOSHUI 3aII0IHEHHST”) ITOIO MeCTa.

Xpomocoma - Kak OyChl, JIOKYC - MeCcTO OycuHKH (ee HOMED), ajlielb -
cama Oycunka. HemocTtaTok 3TOH aHAJOrMu - JIEIrKOCTh, ¢ KOTOPOH OJIHY H
Ty Ke OYCHHKY MOZKHO TTOMECTUTh HA pPa3Hble MecTa. AJIIen ke, HAPOTUB,
JIOBOJTBHO Y€TKO MPUKPEIJIEHBI K JTOKYCAaM.

B wmomenm  Mengensg-lloranaceHa — MOCJIeI0BATEIbHOCTh  JIOKYCOB
npuHUMaeM (GPUKCHPOBAHHON W BCe pa3JIWuusg B XPOMOCOMAaX OTHOCHM
3a CYeT pa3audHbIX ajueseit. HamomuuMm, 9TO paccMarpuBaeTcs MOJEb,
KOTOpPas OTHOCHTCS ceiidac B HAyKe HE K TEPBOMY THUITY, & KO BTOPOMY -
dbenomenosIorIUeCKas MOJIeb. PealbHOCTD HE MPOCTO CIOXKHee (OHA BCerja
CJIOXKHEE), a OTJIMYAeTCs OT MOJETH B CBOMX CYIIECTBEHHBIX CBOWCTBAX,
BBIJIEJIEHHBIX W OCBOCHHBIX HayKoil. To, 4To reHa B XpoOMOCOME MOYKeT
IpocTo He ObITh (HeXBaTKa), Jerko Gopmagnsyercs gobaBieHueM “mycroro”
asnenst. Jynaukanuu (yABoeHHs) TOXKe MOXKHO yUeCTb TaKHC CIOCOOOM,
HasbiBas asjuteneM mapy (dbopma rema, dmcgao HOBTOpoB). JlasibHeiiinee
VCJIOXKHEHNE CBA3AHO C TE€M, YTO €CTh IPBHITAIONINe FeHeTHIeCKUe JIeMeHThI
- OT TPeANONOXKeHUs O (PUKCUPOBAHHOCTHU MOCJEI0BATETLHOCTH JIOKYCOB
upuxogurest orkazarbest [108, 120]. Ecsam Gbl npblKKE ObLIM PEJIKH, TO
UX MOZKHO OBLIO OBl y9eCTh W B 3TOH MOJEIN, BBOMAS HOBBIE JIOKYCHI U
MPUPABHUBAS TPBIXKOK K MYyTallUd B 3TUX JIOKyCaX, HO peaJibHasi 9acToTa
MPBIZKKOB JleJIaeT TaKoe YCJIOKHEeHHe OeCCMBICTIEHHBIM.

PacmareiBanre KaaccHuecKoil MoOJeTN 3aBeplraeTcs MOJEKYISpHONR
ouosiorneit, KOTOpasi, XOTd W MPOSICHUIA (DPUINKO-XUMHUIECKUN MEXaHU3M
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HACJIEJICTBEHHOCTH, HO TOCTaBMJIA MpOOJIeMy: YTO CYUTATH TEHOM
kiaaccnaeckoii  momesm?! Kakas wacrs rurantckoit  mosekysasr  JIHK
COOTBETCTBYeT 3TOMY MOHsTHIO? Ha Takoit BOmpoc MOXKHO JaBaTh Pa3HbBIE
OTBETHl W U3 HUX HeNb3d CJIeJaTh OJHO3HAYHBINA BBIOOD - HE IIOTOMY, UTO
He XBaTaeT WHQOPMAIHH, a ITOTOMY, YTO KJACCHYECKHH TeH - IJTeMeHT
(eHOMEHOJIOTHIeCKOH — MOJETN, KOTOPBIH MOXKeT WHTePIPEeTHPOBATHCS
Pa3/IUIHBIMHI CIIOCODAMU.

Bor nekoropble JIUCKpETHBIE €JIUHUIbI, KOTOPbIE MOTYT ObIThH BBIICICHDI
(careyem pabore [85]):

“Komon - KoOMIakTHas, JUHEHHO YHOpSJAOUYeHHAas COBOKYITHOCTH
A30TUCTHIX OCHOBaHW (TPH OCHOBaHUsI - TpEMed. ABT.), KOIUPYIOIIAsI
BKJIIOUEHHE OT/E/AbHONU aMUHOKUCJIOTHI B buocuuTes Oeska. ...

[MucTtpon - KOMHAKTHAsd, JIMHEHHO YHOPSI0YeHHAd COBOKYIIHOCTH
KOJIOHOB, ONpPEJE/IoNnias MePBUYHYIO CTPYKTYPY OTJEJIbHON MOJIEKYJIbI
OeJika. ...

Omnepon - KOMIIAKTHasd, JUHEHHO VIOPSIOYEHHAS COBOKYIHOCTD
HUCTPOHOB, OLPEJIE/ILIONIasd KOOPJIMHUPOBAHHBIIT CUHTE3 I'PYIIIbI OEJIKOB. ...
Periukon - KomMnakTHasd, JIMHEHHO YIOPSI0YEHHAS COBOKYIIHOCTH

ONEPOHOB M JIPYTUX COOOIIEHUH HU3IIMX PAHTOB, TPUHAJIICIKAIIAS OTHOMY
MaTepraJbHOMY HOCHUTENI0 U PEITHIUpYomasicsa (yIBAUBAIOMIALCS TPU
PEIYITHKAIMH - TPUMEY. aBT.) KaK IeJI0e.

Ceepezon - (rpynmna cremienus) ...”

Bpsg sin coenyer cautarh T€HOM KOJOH, HO BCE OCTAJIbHDLIE €MHUIIbI
- peajbHBbIe TPETEHJECHTH HA 3BaHHE TeHA. ITO JOBOJHLHO JIABHIA
kiaccuduranusg (1968 r.). Ceitqac ee MOKHO OBLTIO OBl TOCTPOUTH IMO-
JIPYTOMY, UCTIOJIb3Ys HOBbIE JOCTUYKEHWS, HO CYTh OT ITOrO He M3MEHHUTCs.
CymecTByoT CHJIBHO OTJMYAIONINECS 10 XapaKTePHOIl BeJWYHHe yYACTKH
JHK, paBrompaBHO npereHayonie Ha 3BaHHe TeHa (IPyNia CIEIIeHus -
CerperoH MOYKeT COJIEePKATh THICAYH IMUCTPOHOB, KOIUPYIONUX OTIeJTbHbIE
MOJIEKYJIbl Gesika). MOKHO M JIOTOBOPUTBCA: IIYCTh, HAIPHUMED, TeH eCTh
nmuctpoH. Ho 3To He pemmenune Bompoca, a, CKOpee, €ro MacKHPOBKA.

[IpaBuibHee Oymer Tak: TpPH HUCHOJIH30BAHUU MoJeseil TeHeTUKN
JIOIYCTUMO Ha3bIBATh I€HOM pa3Hble 00beKTbl. Bakubl jBa ycjoBus -
dopmanbHoe u cojepzxKarenbHoe. PopmasibHOE: B XOJe PeIleHus OJHOM
3a/1a9M CMBICJI TEDMUHA He JIOJZKeH MeHSThCs (TpodeccHoHas BBITOTHSIET
Takoe ycsoBue apromarudeckn ). Cojep:kaTebHOe: B TEUeHHE HHTEPECY FOIIIX
HAC BpeMeH TeH [IOJ’KeH TepelaBaThcs OT pOJANTeNeidl MOTOMKAM B
OOJIBIIMHCTBE CJIy4daes 0e3 u3MeHeHHUIl.
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7.4 TIlonoBoe pa3zmMHO>Ke€HUE N I'€HbI-TPYyOUSIHEI.

[pocreiinyio Mojeb TOJOBOIO Pa3MHOXKEHUS PACCMOTPUM TOJBKO JIJIst
JUNAOUIHDLT 0p2aHU3MO8, T.e. TeX, T€HOTHI KOTOPBIX COJEDPKUT O JIBe
XPOMOCOMBI KazKJ0ro TUHa. EcTh W TYT uckiaovdeHue. ¥ pa3ielbHOMOJIBIX
OPTraHU3MOB TIOJIOBBIE XPOMOCOMBI MOTYT He OOPa30BBIBATH OJHOTHITHOMN
napbl: y Mmyxk4ut - XY, y camMIioB HEKOTOPBIX BUJIOB YUC/I0 XPOMOCOM BOOOIIIE
He4YeTHO, 1moJioBag He umeer mapbl - X (0. BeiBaeT u Ha060poT, ¥ OTAEIBHBIX
BHJIOB CAMIIBI UMEIOT BCE XPOMOCOMBI OJIHOTHUITHBIMA MapaMu, a caMku - XY
mwin X0. Humiongabie 0cobW TPOU3BOAAT TaMeThl - KJETKH, COIeprKaline
TOJTBKO MO OJHON XPOMOCOMe KaKJoro Tuna. Ecin moJoBble XpOMOCOMBI
0co0M HEOJHOTHIIHBI, TO B cjiydae XY mnosioBuHa ramer nojydaer X, a
nojoBuHa - Y; g X0 aHaJIOrUYHO: TMOJIOBUHA raMeT HeceT X, a MOJOBHHA
He HeceT II0J0BOH XPOMOCOMBI.

FaMeThl pPa3IuIHBIX 0coOeil  (Ipu  pas3ieIbHONONIOM  PA3MHOKEHUH
PA3HOIIOJIBIX ) CIUBAIOTCS, 00Pa3ys JAUILUIOUIHYIO KJIeTKY (3UTOTY), TAOILY 0
HA4Ya10 HOBOMY opranu3Mmy. [lepBurit Bompoc: 9TO MPOUCXOIUT MPU MOJOBOM
Pa3sMHOXKEHHH B OJIHOM ayTOCOMHOM JIOKyce (T.e. JIOKyce He [MOJIOBOI
xpomocombl)? HamparmuBaercst oTBeT: ecam POJAUTENbCKasi 0co0b Hecer
B OJHOM JIOKYCE TOJIbKO OJIMH AJiesib (20M03U20MHa), TO ITOT AaJlIeb
momajaeT BO BCe TaMeThl M, TAaKHM 0OPAa30M, Bce ee MOTOMKH B MEPBOM
MOKOJIEHUH MOTYT WUMeTh B TEHOTHIIe 3TOT ajieib. Ecam ke ocobb HeceT
B 9TOM JIOKYCe JBa AJIess (2€mepo3uz2omna): OAUH - B OJHOH XPOMOCOME
JIAHHOT'O THIIA, & BTOPOIl - B JIpYT0ii, TO MOJOBUHA raMeT Oy/1eT HECTHU TEPBbIii,
a IMOJIOBHHA - BTOPOU aJ/ulesib M, COOTBETCTBEHHO, IOJIOBHHA MOTOMKOB B
MEePBOM MOKOJIEHUH MOJIYYAT OT TOTO POAUTENsS HMEPBHIN ajlieshb, a aApyrasd
MOJIOBHHA - BTOPOii. Takoe mpaBmyio pacupesesieHus ajieseil B TOTOMCTBE
COCTABJIAET TJIABHOE cojiepzxKanue nepeozo 3akxona Mendeas. OObdno on
dopmyIpyeTcs HECKOABKO MO-JAPYTrOMY U Ipe/cTaBisieT coboii OanzKaiiiiee
CJIE/ICTBYE OMUCAHHOTO MPABUJIA.

['. Mennenp ucciiegoBan pacieiieHne rubpugoB ropoxa. ['ubpuasr Hecn
B OJIHOM W3 JIOKYCOB /IB& PA3JUIHBIX aJIess - ObLTU TeTepO3uTroTHB. OnIuH n3
1ux ajienei (A) oot doMunanmHbiM, T.€. (DEHOTUIIMYECKH TeTEPO3UTrOThI
OBLIN HEOTJIMIUMBI OT PACTEHUH, FTOMO3UTOTHBIX 110 3TOMY aJjutestio. JIpyroii,
pereccuBHbIH amienb (a) TPOSIBJISIICS TOJBKO B MOMO3UTOTHOM COCTOSTHHH.
IIpu ckpemusannu rereposuror (aA)+ (aA) ramerst (a) u (A) npoussoasgres
B OJIMHAKOBOM KosmdecTBe. llpeamosaraercsa, 49To oHEM KOMOWHHUDYIOTCS
CJLydaiiHO, OTOMY 3UIOTHI 00PA3YIOTCs B CJeAyIomeM coorHomennu: 1(aa)+
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2(aA) 4+ 1(AA). Uz-3a momumuantHoctu  denotunst (aA) u (AA) me
PA3/IMYaIOTCs, CAe0BATE/IBHO, PaCIIelieHne (DeHOTHIIOB MPOUCXOJAUT TaK:
3(Aa mm AA)+1(aa) - 3namennToe 3:1. D10 u ecTh nepBoiil 3ak0H MeHmest
B ero oObrunoit (opmynaupoBke. OH HMeeT CTATHCTUYECKHH XapakTep -
CIPABEIJINB B CPEJIHEM.

Bmopoti sarxon Mendeaa oTHOCUTCS K Mape JIOKycoB. Ecin poauteabckast
0CcO0b TeTepO3UroTHa 1O JBYM JIOKyCaM, TO HPOCTEHIee Ipejo/ioKeHue,
KOTOPOE MOYKHO BBICKA3aTh O TMPOAYIHUPYEMBIX TaMeTax, COCTOUT B
HE3aBUCUMOCTH TPEJICTABJICHHOTO B TaMeTe aJijiess IMePBOrO JIOKYCa OT
TOro, Kakoil ajuie/lb y Hee BO BTOpoM. llpemmosiaras TakzKe, 9TO TraMeTbl
KOMOMHUDPYIOTCS CJAYyYaiiHO, W ToJydaeM BTOPoil 3akoH Menmens. OObvHO
ero (popMyIUPYIOT KaK HE3aBUCUMOCTDb PACIIEIJICHHS B PA3HBIX JIOKYCaX.

3aKOH 3TOT HENPUMEHHM, OJHAKO, K JIOKyCaM W3 OJHOH XPOMOCOMBL.
Pacxoykenne reHoB 1Mo raMeram He SIBJISIETCS HE3aBUCHUMBIM. Hem OJmrke
JIOKYCBl - Te€M CHJbHee 3aBHCHUMOCTDb. DJn3kume JIOKYChl OObeJIMHSIOTCA B
“epynnot cuensernua’.

[TepBblit 3aKOH BBILISIUT OoJsiee YyOEJUTEbHO, HOITOMY HEOXKHJIAHHBIM
0Ka3aj0Ch OTKPBITHE TEHOB, KOTOPbIEe €ro HapylmanT. BbeickazaHo u
000CHOBAHO TPEJIIOJ0KEHNEe, YTO B HEKOTOPBIX CJIydasX 3TO HapYIITeHNe
BBI3BIBAETCS T€HOM (HECKOJIbKUMU TeHAaMH), KOTODBI Tak BO3JeHCTByeT
Ha CBoero “maprHepa’, pacIOJIOKEHHOTO B TOM K€ JIOKyce IapHO
XpOMOCOMBI (“ocKOpOJIsteT” ero), 4To mapTHEp, HOMAaB B TaMery, “KOHYaer
KU3HL caMoybuiicTBoM’, Hapylias ee QyHKIHOHMpOBaHUE. UTO 3TO 3a
Bozzeiicteue? Bompoc cioxkubiil. JIerko MOHSTH, MOYeMy B MOMYJISIIIUN HE
MOKeT OBITH OYeHb OOJILIIMM IIPOIEHT 0cobOeii, HeCyluX B JAHHOM JIOKYCe
Takux “reHoB-rpyoussHoB”. Ocobu, TOMO3UIOTHBIE IO HUM, OCTABJISIOT OY€HD
MaJI0O TOTOMCTBA, TaK KaK IIOCJe B3aMMHBIX “OCKOpOJeHHil” IMOYTH BCe
raMeThl HEXKU3HeCOCOOHBI. Vcxo/1st n3 3TOT0 HETPYIHO ONEHUTH, B KAKOM
HPOIEHTE TeHOTHIIOB 3TH T'eHbl OyJyT INPUCYTCTBOBaThH, MX OKOJI0 50%
B npupoanbIx ke MOnyadiusax JApo30duiibl, rae ObLin oOHapyKeHbl TaKue
reHbl, UX pa3 B JecATh Menbine. [louemy? IlosiBiaenue “rpybusinos” cosmpaer
HOBYIO T€HETHYECKYIO CpeIy, B KOTOPOH IOJYYalOT MPEHMYIIeCTBO Te€HbBI
“HeuyBCcTBUTE/IbHBIE K OCKOPOJienusiM”. [locjieinue He MenaoT 10 J0BUTOCTH
ocobeil, TOMO3UTOTHBIX MO HUM, H MOTOMY HMEIT IIPENMYIIECTBO U Mepej
“rpybusimamu’. B pesynbrare ycTraHaBINBaeTCs PaBHOBECHE, B KOTOPOM
rpyousiHOB” HEMHOT'O.

Harme wmsnoxkenwe KpaTko W mpuOJIM3HTENIbHO. JleTannm MOXKHO HaWTH
B uHTEepecHoii crarbe |[58]. B wacrHOCTH, “reHbl-rpybusiub’ y Apo3oduiib,
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ONHUCAHHBIE B 3TO# cTaThe, HAPYIIAIOT OOBIYHBIN CIIEpMATOreHe3 Yy CAMIIOB H
HE BMEIMBAIOTCA B 00pa3oBaHue raMer y CaMoK.

DddexTh Takoro Thma 00beINHAIOTCS MO HA3BAHUEM ‘Mmedomureckul
dpatie”. Oun oOHAPYKEHBI Y MHOTUX BHJIOB: KOMAapoOB, MbIIIeil, HEKOTOPBIX
pacrenuii u 1ap. Hajamuwme um pacupocTpaHeHHe MeHoTHUecKoro IapaiiBa
OKA3bIBAET HECOCTOSTENIHHOCTh TPUMHUTUBHBIX apTyMEHTOB, 00bICHSIIONINX
[I0JIOBOE PA3MHOZKEHUEe M 1epBbiii 3akoH MeH/e/isi BbINOJIHOCTHIO BBHICOKUX
TeMIoB 3BoTIONUU. Fejin ren, HeG/1aronpusaTHbI ¢ KAKOH-T100 TOYKHN 3peHus,
MOZKET BHEJIPUTHCSI M C STUX MO3UINN yXYAIATH CACTEMY, TO OH BHEJIPUTCS
U YXVIIIAT, HEYero He IOJIeIaellb.

7.5 Pa3mHoxkeHnue u oT60p reHOB.

Kakux u3MeHeHuii B MoAessix “oTOOp MO NMPU3HAKY MOYKeT MoTpedboBaTh
reseruka’ Bor 3HaMEeHWTHIH NpuMep U3 TeHeTUKH dejoBeka. IlycTh Jrromwm,
HACeJISIONHe HEKOTOPYIO TEePPUTOPHIO, MOTYT OBITH HOCHTEJISMH OJIHOIO
u3 Tpex (eHoTunos (OCTAJBHBIME Pa3/JHIusiMU LpeHebperaem): GoJbHbIE
CepIOBHTHOK/IETOYHON aHeMuell, He JIOKUBAMIINE 10 COBEPITEHHOJIETHS;
JIIOJIM, He CTPaJafoline aHeMueld W JIerKo MepeHocs e Matsapuio (mbo He
GoJierolie el BOBCe); He CTPAJAIONINe aHeMUel, HO TAYKEJIO MePEHOCSIIIe
MaJsgpuio. [lycTh TakzKke 9TH cBoiicTBa IpeIonpeieeHbl 0T POk aeHus. Ecim
Ha paccMaTpUBAEMONl TEPpPUTOPUH MaJspus - dacToe 3abojeBaHue, TO C
TOYKHU 3PEHUST IPOCTEHIITNX MOojIesIeil “oTOop 1m0 Mpu3HaKy’ JOJKeH, Ka3aJ0Ch
OBI, OCTABJIATH TOJBKO ONWH (DEHOTHI: HU MaJsipun, Hu anemwun. OHAKO,
YBBI, COOTBETCTBYIOIIMI T€HOTHII FeTePO3UTOTEH.

UccnieioBanusg 1moOKa3aid, 9TO ONHCAHHOM CHUTYAIIUU XOPOIIO IOIXOJHUT
OJTHOJIOKYCHasl MoJeab. B 3ToM JOKyce pa3IndaioTcs [IBa aJlIesas -
HOpMasbHbIH N 1 MyTanTHbiil S. [en (a1ep) S BHI3bIBACT B TOMO3HTOTHOM
COCTOSTHMY HW3MEHEHHs TeMOrJIO0WMHA W HWCKAaYKeHusT (POPMBI IPUTPOIUTOB.
Opranusm, noayuusimuii S or oboux pomureneir (SS), rubHer BO
MIaJieHIecTBe. ECIu TeHOTHI MOJHOCThIO HopMmaseH (NN), To opranusm
JIETKO 3a0o0JieBaeT MaJjspueil n TsKeslo ee mepeHocuT. Hakownen, Hocutean
reTepo3uroTHoro reHoruna (NS) ycroiiuuBel K Majsipud u He TUOHYT
oT aHemuu. B uTOre COXpaHSIOTCS BCe TpH (DEHOTUIA - MPEUMYIIECTBO
reTepo3uroT KoMIeHcupyer rubenb (SS) m motomy B HOMYJIANMH MHOTO
HOCHTEJIel TeX I'eHOB, KOTOPbIe B FOMO3MIOTHOM COCTOAHHH BPEJIHBI, JlaXKe
CMEepTEeIbHO BPEJIHBI - JIeTAJIHHHI.

[Iposeaem semenTapuoe uccjeoBanune H6ajgaHCa T€HOB B OJIHOM JIOKYCE.
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[IycTh paszaumuaroTcs aBa amnens NuS n coorBeTcTBeHHO Tpu renoruima: NN,
NS, 85 (0bo3nadyenus: COXpaAaHUM Te Ke, 9TO W JJIs CePIOBUIHOKICTOYHOI
AHEMMUN ).

B nmocrpoenun wmomenu  OyjgyT  ydacTBOBATb —TaKHe — BEJMYUHBI.
YHCJIEHHOCTH 3UTOT CPa3y MOC/e CIUSHUS TaMeT JJIsd Pa3JIUIHbIX TeHOTUIIOB:
NNN, NS, Ngs. THCTEHHOCTH TaMeT, CAUBIIUXCS B 9TH 3UTOTHI:

my = 2nyy +nns, Ms = 2ngs + nys.

npe/rnoaaraeM KOMOMHHPOBAHUE TaMeT CJIYYalHBIM, IOYTOMY OTHOIICHHE
NNN : MNS : Mgs JOJMZKHO COBIANATH ¢ Mm% : 2mymg : m%. OT0 B TOYHOCTH
03HaYaeT, ITO

2 2
nyy = Amy, nyg=2Amymg, ngs= Amg,

rje - 9HCJIO0, o0Imee 71 BCeX n. Ero HeTpyaHO BBIPa3uTh 4epe3 my, Mg,
OJIHAKO JIajiee OHO HaM He IMOHAIOOHTCS.

[Ipeamonaratorcss  3aJ@HHBIMU ~ OTHOCHTE/IbHBIE  YKU3HECIIOCOOHOCTH
3uroT: kyy, kns, kss. Uro sro 3a umcma? Wx BBOmAT, HCXOAS u3
npeJcTaBieHuit 0 pas3aesneHnn (PaKTOPOB, OIMPEJIEIAEMBIX TEeHOTUIIOM, U
IpounX. AHAJOIHYHAA KOHCTPYKIINS HOSIBJISETCS B HPEIABLAYINEH IJIaBe Ipu
pasbope mpocTeiiiux Mojenaeil orbopa mo npusHaky. zKusHecrmocoOHOCTD
OIIEHUBAETCS 10 YYACTUIO B CO3/@HUU HOBOrO mokosienwusi. Jljns rakoro
y9aCcTHs W3 HOBEHBKON 3UTOTHI JOJIZKEH PA3BUTHCS OPTaHU3M, JOKHUTH JI0
PAa3MHOKEHUsT ¥ TPOW3BECTH TaMeThl, BXOSINNE BO BHOBbH 00pa3yIoOIIHecs
3UTOTHI.

Nmeem Toabko dto obpasoasmiyiocs 3uroty NN, NS wmam  SS.
[Ipenmonaraercss, 9TO0 B CpegHeM Ha OIHY TaKyl0 B3UTOTY C JAHHBIM
reqorunom npugercs fkyy, fknsfkss ramer, Bomeammx B COCTaB BHOBD
00pa30BABIIIXCS 3UTOT CJIEAYIONETro moKoieHns. Muoxurens f 3aBucur ot
00IBIIOrO YncIa (haKTOPOB, a 3aBUCHMOCTH OT M€HOTHIIA CKOHIIEHTPUPOBAHA
B MHOXKHUTeJAX k. OCHOBHOE YIIPOIIAIONIEE MPEIIIOJI0KEHHE COCTOUT B TOM,
ITO BO3MOYKHO TAKOE PA3JIOKEHNEe Ha MHOKATENN: [ 3aBUCHT OT YeTr0 YIOIHO,
HO HE OT T'€HOTHIA, a k - TOJBKO OT T€HOTHIIA.

3agaamMcst BOIPOCOM: TYCTh H3BECTHBI YHUC/JIEHHOCTH TaMeT My, Mg,
00pa30BaBIIMX 3UTOTHI JAHHOIO IIOKOJEHHS, KAaKOBBI TOIVIA OYIYT
YUCJIEHHOCTH TraMer mfy, M, 00pa3oBaBIIUX 3UTOTHI  CJIELYIONIErO
nokosenusi? (morus: “Kypuna - Bcero Jumib crnoco0...”). MTPUX O3HAYAET
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nepexol K CJACAYIONeMY HOKOJIeHUIO. IIpeamosraras BBIIOJHEHHBIM HEPBBIil
3akoH Meniesis, cpa3y nojsydaeM (yUpaykKHEHHe);

my = B(kxymy + knsms)my;
mfg = B(k’gsms + k‘NSmN)mS.

37ech B - HEKOTOpoe YHCJIO, B KOTOpOe BOILIA MHOXKUTeIIMH U b u
Hem3BecTHOe HaM f. /lajee BaxKHO TOBKO, uT0 B > (0 W ONWHAKOBO JJisd
myms.

[Tonyuena modeav eenemuueckozo bananca B ee npocteitmeit gpopme. B
Heil MOYKHO BBIJIETINTH KOIDPUIMenTs pa3zMuokenns 1t Nu S - OTHOITeHU ST
kny = my/myks = mls/ms. Ecoim B paBHoBecun ects u N.u S, 10 uX
KO3 OUTHEHTH PAa3MHOXKEHUs JIONKHBI ObITh MPH 9TOM DABHBI €JIUHUIIE.
UccnenoBaTh 3TO yCJIOBUWe, OJTHAKO, HEIb3d - HEW3BECTHBI MHOXKHUTEH
B. Moxno, TeM He MeHee, 3amucarb JJisi KOIMDMUIMEHTOB PA3ZMHOZXKEHU S
yCJIOBHE WX PABEHCTBA JIPYT JAPYTY, B KOTOPOM B coKpaTuTcs:

kn = knvmy + knsmgs = kssmg + kysmy = kg

(kns — kss)ms = (kns — kny)my.

Ecin sesmmunnbt kys—ksskys—kny IMEIOT pa3Hbie 3HAKH, TO PABHOBECHE
C TOJIOZKUTEJIBbHBIMU 3HAYECHUAMU O6eI/IX BeJIMYIUH My, 11sg HEBO3IMOXKHO.
OTO HOHSATHO: B TAKOM CJIy4ae I'eTePO3UrOThI BBIZKMBAIOT XYK€, YeM OJIHA
M3 TOMO3UTOT, HO JIydIllle, 4eM Jpyras ¥ OJUH ajjiefb ([MOHSATHO, KaKOii)
BBITECHSIETCS IPYTHM.

[TonoxkurenbHOe paBHOBecHe (HasaHc)

ms  kns —knn

my  kns — kss
CYIIECTBYET B JIBYX CJOydJasiX: U KOTJA eTepO3UTOTHl 0oJIee MPUCTIOCODICHBI,
4yeM 00e TOMO3HMIOTBHI, W KOIJ[a OHM MeHee mnpucrocodsennl. [lociennee
KazKeTCsl CTPAHHBIM, OJIHAKO MOXKHO yOeauThcsd, 9To 1pu kygs < kgg, kns <
knN paBHOBeCHE HEYCTONYIUBO: €C/IN

kNS - kNN

mg > my,

kns — kss

TO COOTBETCTBYIONINM KOIDDUIUEHT pa3MHOKeHus kg TakzKe OoJible: kg >
ky wnn
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kssmgs + knsmy > kynmy + knsms

(ympazkuenue). AHATOTHYHO U JIst 0GPATHOTO HepaBeHCTBa. 1103TOMY €O
BpeMeHeM JI000e YKJIOHEHHEe OT PABHOBECHOI'O OTHOIIEHHs Mg/my Oymer
BO3pACTaTh. DTO MPUBEIET K TOMY, 9TO Yepe3 AOCTATOYHO OOJIBIIOE BPEMS
B CHCTeMe OCTaHeTCd TOJIbKO OJIMH aJjieJb - TOT, B II0JIb3Y KOTOPOIO
BHAUaJe HAPYIIEHO PABHOBECHOE OTHOIIeHHe mg/my. [lobenurens 3aBucut
OT HAYAJIbHBIX YCJIOBHIA.

[Ipocreiirast Mojeb TEHETHYECKOTO OajlaHCa JaeT BaXKHBIH yPOK.
Koadpdbunuent pasmuokenus, BBOAuBIIHiicA paHbire s ocobeit,
HCHOJIb3YeTCs TOJBKO JIId  ONUCAHUS JUHAMHUKH TeHOB (aJuresieit).
Pasmuozkaromiagcs eIuHUIA crajga Mesabde. Takzke JIOMZKEH CTaTh MeJbue
9JIEMEHT, K KOTOPOMY OTHOCHUTCS IIPEJICTaBICHIEe O BBITOAE, ONTUMAILHOCTH,
OJIb3€.

7.6 T'eHomeHo3 Kak OuoieHo3 u OHMOIIEHO3 Kak
Te€HOIIEHO3.

B npegpayineii riaBe paccMaTpuBasiach CXeMa SKCIEePUMEHTa 110 BHEIPEHUIO,
HAIOJHSIONAsA CMBICJIOM IIPEJICTABICHUS O BBITOIE, MOJIb3€ U MOPOXK TAIOIAST
OPHUHIIUOB ONTUMAaIbHOCTH. ['pynma ocobeit Masoi, HO JOCTATOYHON IS
Pa3MHOXKEeHUA YHUCJIeHHOCTH BHEAPACTCA B 6I/IOFGOH€HO3 n JH/I6O BbBIMUDPACT,
JiuOO YCIeNrHo pa3MHOKaeTcsi. Bece BHeIpsgeMble 0COOH JI0JI?KHBI HACJIEyeMO
(co BCcemMu OYIYIMUME TOTOMKAME, KOTOPbIe MOSBITCS B XOJ€ SKCIEPUMEHTA)
IPUHAJIE’KATH OJHOH KJIETOYKe (TOUKe) HOMEHKJIATYPHl H3MEHUYHBOCTH.
MoKHO Jarke CKa3aTh Tak: BHEJIPSIETCS 3Ta KJIeTouka (Touka), a ocobu ee
HECYT.

C Toukm 3peHnst OaJaHCOBBIX MOJEJell TIeHeTHKH KaK  IeI0e
BOCHPOM3BOANTCS TeH (ajienb), a He 0co0b KaK TEHOTHI, ITOITOMY
paccMaTpHUBaTh CIeAyeT BHeIpeHue ajiens. AJjeab BHeAPSETCS B COCTaBE
FeHOTHIIa 0cobU, 0cOOb B cocTaBe HeDOJIBITION IPYIIIBL. Tenephb He HCKII0YEHO,
4TO 0COOUM BHEJPEHHOM I'pYIIbl OYJAYT CKPENUBATHCS € JAPYI'MMU, B HEe He
BXOOAIITMMH. PaCCManI/IBaeTCH Cyﬂb6a aJIeJId: BHEJAPUTCA - HE BHEAPUTCA,
BBI2KUBET - HE BbHI?KUBET.

B bGasancoBbIX Moje/IgX TaK Ke, KaK B KJACCHYECKUX, BO3HUKAIOT
HPHHIIUIBI  COBMECTHOW ONTHUMAJIBHOCTH - COONMUMAALHOCTIG  GAAEAEN.
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Kazkaplit m3 yCTONYHMBO COCYIIECTBYIOIMUX aJuieseil onTtuMaieH Ha ¢oHe
OCTAJILHBIX. DB TPEJIOKEH CIeNUuadbHblii TepMuH “2enoyenos”  (cM.,
HanpuMep, BerynuTeabHyto crarbio A. C. AnToHOBa K cbopruky [120], ¢.7),
KOTOPBI#l MOTYEePKUBAET OCOOBIH B3TJIf)[ HAa CHUCTEMY B3aUMOJIEHCTBYIONIUX
FeHOB KaK Ha OWOIEHO3 U, MOXKHO J00aBHTH, Ha OHOIEHO3 KaK Ha
CHCTEMY B3aUMOJEHCTBYIONUX TeHOB. Bo3HWKaeT mepapxuyiecKasl JIECTHHIA
HA CTYNEHbKY /IIMHHEE, 9eM B KJIACCUIECKUX MOJIE/ISIX: U3 aJLIe el Caraiorcs
TeHOTHIbI 0CO0el, 3 ocodeil - MOy, U3 TOMYJIAIUNA - OUOIEHO3HI.

Koneuno,  ob0mactb  NPUMEHWMOCTH  JJIsT  TIPEJCTABJEHUNE O
COONTUMAJIBHOCTH  aJjileieil  3HAYUTEIbHO IIHpe, dYeM JJIsd  IPOCTHIX
OaaHCOBBIX Mogeseit. B wactHocTH, He TpebyeTcs HUKAKHX THIIOTE3
0 paszjgenenun HakTOpoB (KaK Bbl [OMHUTE, € HOMOIIHI0 TAKHX TIHIIOTE3
JTOCTUTAJIOCH Pa3/ie/IeHne TeHeTHKHU U KO IOTHH MPU MOCTPOEHUN TPOCTeHeit
6aTaHCOBOI MOJIeNIN). DTH TPEJCTABIEHHST O COONTUMAIBHOCTH OA3UPYIOTCS
Ha cXeMe SKCIEePUMEHTOB 110 BHEJIPEHHUIO.

B ucropum OamaHCOBBIX Mojeseil MPOU30IIEe]T OJMH Ka3yC, KOTOPBIi
CUJIbHO W, KaK HaM KAayKeTCd, He O4YeHb Y/JAAdHO IOBJHMSI Ha O0biue
npejcTaBjeHnss O JAuHaMuKe orOopa. Mccaemys mpocreimuii  Kjacc
OamancoBuix  mojeneit, P.  @umep jgokazaja, dYTO yCTaHABIMBACTCS
TakKoe paBHOBecHe aJiieseil, Koropoe obeclieduBaeT MaKCHMYM CpejiHel
IPHUCIIOCOOJEHHOCTH ~ Opranu3mMa B nouyiasnuu. [IpucnocobyenHocTn
U3MEPSIOTCS ¢ TOMOIILI0 KO3 DUIMEHTOB k MIN UX aHAJIOTOB - (popMaIbLHBIE
JeTaai MOKHO HafiTu B JIIOOOM moapoOHOM DYKOBOjCTBe (Hampumep, B [91]).

10T (paKT TPOU3BET B MOMEHT CBOETO MOsIBJIEHNS OOJIBINOE BIIEUATIEHIE
u OBLI Ha3BaH 0CHOGHOUT meopemoti o ecmecmeentom ombope. Ero gacro
TPAKTYIOT TaK: oTOOp-je IpeHedperaeT BHITOI0N s OTAEILHOU 0COOH, ero
3a00TUT TIOMYJISIIUS B IEJIOM.

VBbI, Teopema Duitiepa He BBIIOJIHAETCS YKe JJId 9yTh 00Jiee CI0KHBIX
Mozeseit. OHa TecHO cBs3aHA ¢ THIOTE30i 0 pasfenenun gpakropon. Ceiiuac
U3BECTHO, KOT/Ia 13 DoJiee CJI0ZKHBIX U OOIUX IKOJOTO-TeHETUIECKUX MOjIe el
MOT'yT OBITH TOJiydeHbl ypaBHenuss Duimrepa. Oka3biBaercs, IJd TOrO
TpebyeTcss, 9TOObI OTJIMYUS MEXKJIYy HOCUTEJISIMU PA3JHIHBIX TeHOTUIIOB
ObLn MaJibl. Torjia B epBOM HPUOJIUKEHUU 110 ITOM MaJIOCTU M HOJIYYaeM
ypaBuenusi Quirepa, a ¢ HUMH €ro TeopeMy (BCIOMHHTE MOJEJH THTA 3 -
9TO-TO CIMTAEM OYEHb OOJIBITUM WM OUY€Hb MaJbiM).

[IpuHIUOBI COONTUMAJIBHOCTH, BOCcXosIIue 1mo cBoeit uiaee K Ix. b. C.
Xosgeitny, HMeT 3HAYUTENIbHO OoJiee OOIIYIO KOJIOIO-TeHETHIECKYIO
HpUpoAy. IDTO - UPUHIUOBL ONTHMAJBHOCTH — ajuiesieil, Cjaralonmx
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PeHeTHYECKUH KOMIIOHEHT cHCTeMbl (Ouoreonenosa), Ha hoHe Beeil 3Toit
cucrembl. [loaTomy oHM OTHOCATCH Cpa3y K KayKJIOMY OTJEJIHLHOMY aJLIe/iio
(KOTODBIH OJIZKEeH OBITh TOYKOH eIMHUYHOrO MakcHMyMma Kodbdduimenta
Pa3MHOXKEHUsI Ha IMPOCTPAHCTBE BO3MOXKHOCTEH) M K CHCTeMe, KOTOpas
omnpeeaserT Ko UIMEHT pa3MHOXKEHN, K OHOreoIeHO3y B IEJI0M.

Ecth gBe BO3MOXKHBIE TPUYMHBI I HAPYIMIEHWS COONTHMAJILHOCTH.
[lepBast - BbICOKMI TeMII HM3MEHYUBOCTH, TOIJA TEPHIOT  CMBbIC]
IpeJICTaB/JAeHUS O Iiepeade ajjeseit u3 MOKOJeHus B MOKoJjienue. Bropas -
OTCYTCTBUE YCTOWYWBBIX paBHOBecHil, Haaudue Gojiee CJI0KHOW JTUHAMUKH
FeHEeTHYECKOI'0 C€OCTaBa, HO B TOM CJydae COOITHMAJBHOCTL Oyler
BBITIOJIHSITHCSL B CpeJiHeM 3a DOJIbIee BpeMs.

7.7 buiaro pereccuBHOCTH.

CyimecTByeT BaxKHOE paz3jnydre MexKJIy OaJJAaHCOBBIMH M KJACCHYECKHUMU
MozaeassMu. Ha mepBbIff B3IUIA OHO KaxKeTcss TEeXHHYECKHM, HO 3TO He
rtak. [lycTh B nomy/isnuu npucyrcrByer HeOOJIbIIOE KOJUYEeCTBO HOCUTe el
JIOMUHAHTHOTO aJjjieiss W OHU BCE ILJIOXO HPHUCIOCOOJEHBI - JAI0T MAJIO
BBIZKHBAIOIIEr0 MOTOMCTBA (TaK KakK aJlesib JOMHHAHTEH W HECYIIHe ero
reTepO3UrOTHl MAJI0 OTIMIAIOTCA OT TOMO3UTOT). Torga KOJMYecTBO ITUX
HOCHTEJIE YMEHBIIAETCS B IeOMETPUYECKOfl IIPOrpeccuu - Kak H I ocodei
B KJIACCHYIECKUX MOJIEJISAX.

A BoT ecim ajiiesib PENECCUBEH W IJI0X0 MPHUCIOCODIEHBI - THOHYT,
HE PA3MHOXKAIOTCA W T. M. TOMO3UTOTHBIE TIO HEMY OCOOH, TOTJa BCE TO-
apyroMy. Ynca0 TOMOBATOT MOYKHO OIEHHTD KaK V2n, TIe U - J0Jd adiesd B
HOIY/IAIMM, N - TOJHAS YUCJIEHHOCTD nonyasdiuun. CKOpocTh yObLIH v OyaeT
IPONOPIHOHAIBHA V2, TO3TOMY CO BpeMeHeM V OyIeT yMeHbINAThcs He B
reOMEeTPHYECKOll MPOrpeccun, a 3HAYUTEIbHO MejjieHHee - Kak 1/t. 3jech
OTIYHe OT KJIACCHIECKOH MOJIEIN.

PeneccuBHOCTD CYIIECTBEHHO YBEJIUYMBACT BpPEMs KU3HU BHEJIPEHHOTO
aJLIesId U ayke MeHsIeT 3aKOH ero BRIMUPAHUs, KOIIa OH “He TOMOraeT” CBOUM
reTepo3uroTaM u “Bpejien” (Jazke CMepTeJbHO) CBOMM TOMO3UTOTAM.

Orcoia  HACBIMEHHOCTH  MOMYJISIIANR  PEHECCHBHBIMU  “yMEPEHHO
Bpe,ZLHbIMI/I77 MyTallidAMMU, HaJIXW49ue JOCTATOYHOI'O BpeMeHu AJid TOTO, LITO6I>I
OHM OBbIJIM WUCIBITAHBI B Pa3HbIX COYETAHHSIX U, BO3MOYKHO, OOpa30oBa/IN
Obl y:xke “mosie3nple” komOuHanuu. Bcee 3TO MoxKeT cumTaThcd OJIArOM C
TOUYKH 3pEHHUsl 4eI0BEKa - CTOPOHHHMKA IIporpecca. TeM He MeHee, HE OY€HD
ACHO, HUI'PaJl JiM B YCTAaHOBJICHUHU 9TOI'O MEXaHHU3Ma KaKyIO—HI/I6y,ZLb POJIb
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0TOOp ¥ CBsI3aHHBIE C HUM NPHHIUIBI ONTHMAJILHOCTH, KpoMe OaHaIbHOIA:
PeIeCCUBHBIE AJJIEH COXPAHSIOTCSA, IOTOMY YTO OHH PEHECCHBHBI M JIOJITO
COXPAHSIIOTCS.

Onucanbl  eme Takue wHTepecHble 3P@deKTh, KaK yIpaBJeHHe
JIOMIHAHTHOCTBIO, KOIJa IeTePO3UIOTHBIM OpraHu3M “BKJOYaeT B pabory”
Te aJlIe/Id, KOTOPhIe CIOCOOCTBYIOT €r0 PA3BUTHUIO U BHI?KUBAHUIO B JAHHBIX
ycaoBustx. MHTEpecHER N BOIPOC: KAK MOIJIA CJIOKUATHCI B XO€ 9BOIOINH
9Ta CHCTEMa YIIPaBJIEHHs, Te OHA JOKAJIU3YEeTCA U HACTIEAYeTCsa !

Bawmedanue. Braase “Mogens lapBuna” Mbl OTIpeie/InIM TEHOTHIT KaK
TO, YTO HOJYYEHO OT POXKIEHUsd, - OUYeHb IMHPOKO. B j1anHoil riiaBe reHoTHIr
- CHCTeMa TeHOB, 3TO y3Ko. [l psma meseil MOXKeT OKa3aThCs yIOOHBIM
pa3/e/IuTh 1OJ/IX0/ bl U BBECTH JIJIsi CUCTEMbl '€HOB TEPMUH “TeHOM’ .
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8 HACJIEJIOBAHUE

8.1 MWpesa nuBapuaHTA.

B AUCKYCCHUAX O HaCJeAO0OBaHUN IIPOJHUTO HEMaJIO Y€PpHHJ - U HE TOJBKO
gepnmi. Crtpactu, OyiieBaBmine B “HejaBHee JaBHOIIPOIIE/IIIee BpeMs’
VJIETJIUCh, HO UX OTTOJIOCKH BCE €Ie MEIIaloT BCECTOPOHHEMY 00CYKICHUIO
IpOoO.IEeMBI.

C BosHeHWEM mpuCTynaeM Mbl K 3T0if riase. llpuumna Tomy He
B TOJIEMUYECKHUX HaCJIO€CHUAX. HaCJIeILOBaHI/Ie U €ero Be€pHad TEHbL -
U3MEHYUBOCTh HAXOJATCA B IEHTPe BHUMAHUsS BCeX HCCJIeIoBaTe el
SBOJIIOIMH. 37EeCh - y3eJ IMPOTUBOPEUNii, HICTOYHUK CTPACTHBIX JUCKYCCHIA.
“Bee 71€710 B TOM, KaK MOHUMATh HACJEJCTBEHHOCTh U U3MEHIUBOCTE” (A. A.
Jxobumes [65]).

B kagectBe Hy/jeBoro npuO/nKeHUsi JJisi OOJBITHHCTBA TEOPHUI MOXKET
HCIIOIB30BAThCS  PACIIBIBUATOE MpEICTaBIEHNE, WMeIINee IIATEIbHYIO
ucropuio. Bor ero nmpumepnasa dbopmynuposka. HaciiemoBanue cocTouT B
TOM, UTO B IIOCJIEIOBATEILHOCTH IMOKOJIEHHI HEKOTOPOE BpeMs COXPAHIIOTCS
CXO0ACTBA U Ppa3JIn1usl. CXO,ZLCTB& - HOTOMKU I10XO2KH Ha IIOTOMKOB, Ppa3J/JIn4ud
- IOTOMKH CYHIECTBEHHO Pa3JUYal0IUXCA IIPEIKOB pa3JIMIHLL. ZLGTI/I 9TO-TO
MOJIyYaloT OT poauTeneii'® .

B rnase “Mogenp /lapBuHa” MBI II0JIB30BAIUCH ITUM IIPEJICTABICHHEM.
Tam nosiBucs “reHorun’” - HeYTO BecbMa HedeTkoe. C 0JHOM CTOPOHBI, OH
00beIUHsIT B cebe TO, UYTO OpTaHU3M MmoJaydaeT oT poxaenud. C apyroit -
npeaiojaarajsoCb, 4To reHOTHUIIbI IIOTOMKOB 6JH/I3KI/I K I'eHOTUuIliaM pO,ZLI/ITeJ'IeIU/I.

PaCHﬂbIBanOCTb - 9TO XOpomio unJjan HJIOXO? OHa HEeJO0IIYCTUMa U
HEBO3MOXKHA B (popMaIn30BaHHON MOJE/JIH, HO BO3MOXKHA U IIOJI€3HA B
00X PACCYKICHUAX, TOTOBSAIIMX PAMKY /s JAJbHEHINero JIBUKEHHS.
TouHBIA CMBICT HOXKEH CO31ABATHLCS HMO3HEe. JTO “M0oJIKeH HAKIaIbIBAET
onpe/iesieHHbIe 00s13aTEIHCTBA.

[IpescraBiaenne o HACIEIOBAHUN COAECPYKHUT HACH0 WHBAPHAHTA: TO, UTO
[epeIaeTCsd U OCTACTCS HEM3MEHHBIM.

YHorna “aro-T0” MOMKET NepeiaBaTbCd TOPU30HTAJILHO - B OJHOM HOKOJIE€HUH, 1
BEPTUKAJIBHO - OT MPEIKOB K IMMOTOMKAM. JTO CO3/JA€T JOMOJHUTEIbHbIE TPYIHOCTH
B ompezesennsx. Tak, . Cuercep OTHOCHJI K SBJIEHHIO HACIEIOBAHUS LEPEIAdy
BpoXKIeHHOro cudmuanca. He cmemwmre yabi0aThCsi, 3Ta wuaess HE COOTBETCTBYET
COBPEMEHHBIM BO33peHusM OyKBajbHO, HO ee mnpuHnun (“remerwyeckas unbeknus”)
YPE3BbIYAHO COBPEMEHEH.
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Hacnenosanue compoBoxK 1aeTcsS M3MEHUNBOCTHIO, TOITOMY UHBAPHAHT He
BeYeH, 1 UMeeT XapakKTepHoe “@pems H#Cu3Hu’, Ha KOTOPOM €0 N3MEHEeHHUSIMU
MOKHO TIpeHeOperarh - OHU JTUOO MaJIbl, JIMOO PEJIKH.

Temn wn3MeHYUBOCTH W, CJI€IOBATETbHO, BpeMsd JKH3HH 3aBHCAT OT
ycJIoBuit, OT cpembl. Tak cpeia BTopraeTcs B KU3Hb WHBAPUAHTOB, CIABUTAs
BPEMEHHbIE TIPeJIE/Ibl UX HEM3MEHHOCTH (OTHOCUTEIBHOM, KOHETHO).

Nnes waBapmanTa dopmaabuo peanmmzoBana B miae “Otbop 10
MPU3HAKY . DTO ObLIA JeMOHCTPAIHS TEPBOIl MOMBITKH - TUCTO KAACCUIECKON
Mogesn. “l'eHoTunbl” MOTOMKOB M WX MPEIKOB TPEACTAJN OJHON TOUYKOIM
- WHBApUAHTOM. Pa3MHOXKeHWe TpPeBPATUIOCh B BOCHPOU3BOICTBO 3ITOTO
unBapuanTta. Ilo cymectBy on conas ¢ tem, yro Y. JlapBun, roBopsi 00
oTbope, HA3BAJI pasHosudHocmoto. “Tenorun” coBHaJ ¢ “TPHHAIIEKHOCTHIO
K Pa3HOBUJHOCTH - 3AIIOMHUM 3TOT XOiA. /ljag Toro, 4rolbl CK/ienBaHUE
CTaJ0 BO3MOYKHBIM, ‘TEHOTHIT JIOJZKEH OBl (PUKCHPOBATH HaCJEIyeMbie
0CODEHHOCTH OYeHb Ipy0d0o U 00OOIIEHHO.

W3menunBocTh Kak mporece OblIa B ITHX MOJAEJAX BbIKJIoUeHa. OHa
UCIIOJIb30BA/JIACh TOJbKO KaK MCTOYHMK OcO0eil jijig 3IKCIEPUMEHTa 110
BHEJPEHUIO, KaK HOMEHKJaTypa. V3MeHYnBOCTHL B MOJEAAX 3aMeIaiach
paszHooOpa3neM.

DTOT KJIace Mojieseil MOKHO KPHUTUKOBATh yrKe C MO3HIHI OOBIJIEHHOTO
cosHanus. [Ipu pa3HOMOIOM PA3MHOKEHUT YTO-TO OCOOU MOJTYUYAIOT OT MAIIBI,
a 9YTO-TO - OT MaMmbl. KOHCTpYKTHBHOU HaydHO# OCHOBOW I KPUTUKH
SABJISIOTCH OaJIAHCOBBIE MOJIEJIN TEeHETHKU. B HUX HHBAPHAHTHI - T'€HbI
(BycuHKH Ha XPOMOCOMaX). XPOMOCOMBI “XOsT mapaMu’ - OJHA OT TIAIlbI,
JpyTas - 0T MaMbl (y JUIIOUIHBIX OPraHu3MOB). [Ipu pa3sMHOKeHUH TapHbIe
(rOMOJIOTMYHBIE) XPOMOCOMBI MOIYT OOMEHHBATBCS KYCKAMHU. DTO sIBICHUE
HA3BIBAETCS KPoccuh206epom. B pe3yabraTe TeHb 000X MAMMHBIX POIUTE el
wjin 00OMX MAMUHBIX POJUTENeH MOI'YT IIPUCYTCTBOBATH B OJIHON XPOMOCOME
BHYKA.

Wrak, mosydeHa HCXOMHAS ONMO3UIAMA: KJACCHIECKHE MOJETN HPOTUB
OamaHCOBBIX Mojestelt. Kinaccuaeckume MoIes T OCHOBaHBI Ha MIPEJICTABIEHUH O
BOCITPOU3BOJICTBE 0CODell, a OaTaHCOBbIE - HA WJjlee O BOCITPOU3BOJICTBE T€HOB.
C TOYKH 3peHHs KJIACCHYECKUX MOJeJeH ONTUMAJBHBL (COONTHMAJILHDI )
0co0M, ¢ TOYKH 3peHus OATAHCOBBIX - T€HbI.
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8.2 DBcrpeunble MyTH.

CymiecTtByer gBa TYTH Ui Pa3perieHuss MPOTHUBOPEUN, KPUTUKU U
nmepecrpauBanng Mojedeil. IlepBblif mIeT oT MaTepHAJbHBIX HOcHTeJei
HacjeacTBenHoctu. Mccaeayercss Bompoc: KakHe YacTHIBI - HOCHUTEJIH
HACJIeJICTBEHHOW HHMOPMAIIMU TepegaloTcs B depele MOKOJEHHH Kak
eaunoe tesioe? Jlpyroit myTh mper OT OpraHm3Ma W HAJOPTAHU3MEHHBIX
MakpocucteM. Iaess BCTpeIHOTO MyTH BHICKA3bIBaJlach W paHee: “TeHeTHuKa
MONYJISINAN  ABIAeTCs “BCTpedHOil” JIUCHUTLINHONW 1O OTHOIIEeHWI0 K
coBpeMeHHOH MoJtekysipHoii remeruke” ([99], ¢. 134).

[IyTh MOJIEKYISIpPHON T'eHeTUKU OCHOBLIBaETCS Ha “IIEHTPaJbHON morme’:

OCHOBHO# HOCHUTEJ/Ib HACJIE/ICTBEHHOW MH(MOPMAILUKU - I'UTAHTCKUE MOJIEKYJIbI
JIHK; wndopmanus asmxkerca no mapimpyry JIHK — PHK — 6emnok.
Penyramus “menrpanbHOil qorMbr’ yike moaModeHa. OOHApPYKeHBl BUPYCHI,
cBOGOJIHBIE YACTHIBI KOTOPBIX (BUPHOHBI) BooOmie He cojep:kar JITHK,
a Tonbko PHK wu 6Gemok. Korma Bupyc 3apazkaer KJIeTKy, Ha €ro
PHK ¢ momompio creruanbaoro dbepmenta (“obpamnot mpanckpunmaso”)
cuarezupyercss JIHK. O6parusrii myrs or PHK x JIHK Bo3MOkeHn, a ot Gesrka
HeT (moxa?).
TeM He MeHee, IEeHTpaJbHad JOTMa - HEIJIOX0e HadaJabHOe MMPUOJIHKEHHE.
Ecmm eit ciaemoBars, To Hamo ommcatrh JIHK, mepemaBaemyro moTomKaM,
U BBIJEJUTH B Hell WHBapHaHTHBIE (parMeHTbl, BOCIIPOU3BOANMBIE KaK
OtHO Te0e (€ 3aJaHHON TOYHOCTHIO HA TPOTSAKEHUH 3aJaHHOIO BPEMEHU
B 3a/IaHHOM JIMAla30He YCJIOBHUIl - TPH 3aIaHHOCTH ).

8.3 Yernipe noapas3aenenusa kjaerounoit /1HK.

Yrobbl omnucare nepegaBaemyio JIHK, namo ycmorperb B Hell Kakue-
HUOYAb MOIpa3ie/eHnsd, CTPYKTypy. [lepBoe pasemenne mpoCcTpaHCTBEHHOE:
danepHas ¥ eneadepnas  (yumonaasmuveckan) JTHK vy sykapuomos
(opranusmoB, UMelOmHX A1po) [63].

B nurommazme muoro JIHK. Yacts ee cocpenorouena B MumoxroHopuis
- JHEPreTUYECKUX CTAHIWAX KJIETKH, a y pacreHuit - B naacmudar,
OCYTIECTBALIOMUX (POTOCHUHTE3, CHHTE3 KpPaxXMaJja, MHUTMEHTOB W Jp. 3TH
OpraHe/Ibl IUTOIIA3Mbl  PA3MHOXKAIOTCI B KJeTke meneHunem. Haiijgena
JHK Tak:ke m BHe Takux oprane/ur. Uro ona “menaer”’, KakoBa ee pOJib
B xku3num kjaerku! JAHK opramenn ydacTByer B HX Pa3sMHOXKEHUU WJIH
dyuknuonnpoBanuu, Hecer uHMOPMAIUIO O HEKOTOPHIX BAaXKHBIX O€JIKaX,
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a ocTaJgbHO# muTomnasmudeckoir JIHK MoryT ObITh mpummucanbl pasHble
GYHKITUN OT PEry il NeHeTHYeCKONH M3MEeHYUBOCTY WJIM CUHTE3a OeJiKa 10
MPOCTO MAPa3UTHYIECKOTO CYIIeCTBOBaHMUs 6e3 BCAKONH (DyHKIIHH.

Bropoe noapazaenenune JTHK: wa ocnosnyto u daxysomamusnyro |34].
OcHoBHasi KOMIIOHEHTa 00beauHsieT Te (pparMeHThl, KOTOPble OTHOCHTEILHO
Oonee cTaOUJIBHBI U UMEIOT TTPU ITOM CPABHUTEIBHO YETKO OIPEeIeeHHYIO
dyuxnuo. A 1O, 9TO MeHee CTAOUJIBHO WU HE WMeeT YeTKO OIpeseeHHON
dyukIun, cobnpaercd B (PakyJIbTATUBHYIO KOMIOHEHTY.

[Towemy ompejesienne BBINVISIAT CTOJNL Hederko? [loromy, [To
CUOpSATaHbI JTBA OCHOBaHWSA. Bo-mepBbIX, KubepHeTHdeckass MOJeIb €
pazziesleHneM MOJEKYASPHOU MaMaTH Ha OTMEePATHBHYIO W JTOJTOBPEMEHHYIO.
PaspabarbiBatorcst npejcraBjienus, COIJIACHO KOTOPBIM (haKyJIbTaTuBHAA
JIHK derko pearupyer Ha BJUSHHE CPEJbl, a BO3HUKIIHE B PE3YJbTATE
m3menennss JIHK, ecam oHM 1OAIEp:KUBAIOTCS  JIOCTATOYHO  JOJTO,
MOCTENeHHO MepefaoTcd W3 (aKyIbTATUBHON KOMIOHEHTHI B OCHOBHYIO
B XOJle¢ MOCTOSHHO HIYIIero oOMeHa W B3auMOJAeHCTBUil. DTH W3MeHeHUs
cHa4daJ/ia Kak Obl anpobupyitorcd B dakysbrarusuoit JIHK na crabusibHoCcTb
1 JIUIITH TIOTOM TIEPEXOST B OCHOBHYIO.

Bo-BTOpBIX, CYIIECTBYIOT 3KCIIEepUMEHTAIbHBIE OcCHOBaHus. [lokazano, 4To
3HAaYHTENbHad J4acTb xpomocoMuoit JIHK y sykapuoTroB HEYero “mo/ie3noro”
HE KOAWDPYET W IOTOMY €€ PpOJb HEeNOHdATHA € MO3UNHUN KJIACCHIecKOi
remetuku. Hajligeno wMuHOTO BHexpomocoMmuoit JIHK, wacth Koropoit
npejicraBageT coboil MHOTOKpaTHO yMHOXKeHHbIe cermMenThl JIHK xpomocoM.
B kierke moxer npucyrcrBoBarh JIHK MukpocnMOMOHTOB u BHPYCOB,
npouno cxkmBimagca ¢ JHK xo3gupa. Hakonen, B psgaie SKCIEePHMEHTOB
HaIlLIa YaCTHYHOe IOATBePXKICHHe CXeMa, “IepeKaduBaHus’ alnpoOnpOBaHHOM
nudopManuy n3 GakyIbTATUBHON KOMIOHEHTHI B OCHOBHYIO.

[Ipocreitmuit nytn: Bcio Ty JIHK, koropas mioxo umHTepuperupyercs
B TepMUHAX KJIACCUYECKOW TeHeTHKH, OO0baBUTL (haKyabraTuBHOM. [Ipamo
TaK: eCTh XPOMOCOMHBIE T€Hbl, T€Hbl OPTaHesI - 3TO OCHOBHAS KOMIIOHEHTA.
Bce ocranbroe - dakyapratuBHasg. He crouT, omHako, KaTeropuyecKu
HACTaWBaTh Ha 3TOM BapuaHTe. OIHO3HAYHO HAJOXKUTH pa3OueHne MaMsaTh
“omleparuBHas - Jojroppemennas’ na marepuas JAHK Bpsajx s ypacred.
[Tosromy B 00CyzKaaeMOM IOJipa3/ie/ieHuN MMOJe3HO BBIJAEJUTH “ABa dTamna’:
NPUHIINNHAIBHOE pa30neHne TeHEeTHYEeCKON TaMaTH Ha ONEePATUBHYIO |
JIOITOBPEMEHHYI0 W WHTEePIpeTallds 3TOT0 HAa KOHKPETHOM MaTepuaje ¢
ucnoab3oBanueM pasduenus JIHK ma ocHoBHy0 u dakyrbratuBuyio. TyT
LPOCJIEKUBACTC SIBHASI QHAJIOTHS ¢ HOCTPOEHUEM HJIE€AJIbHOIO 00bEKTa - C
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OJTHOI CTOPOHBI, W HAJOKEHHEM ero Ha peaJbHOCTh, MOIEIUPOBAHUEM - C
spyroit. HeoiHO3HATHOCTH TAKOTO HAJIOZKEHHST BO MHOTUX CJIydasix OecCcropHa
(Tak »Ke, KCcTaTh, Kak WHTeprperanus reda B marepuaie JTHK).

BryTpn nomynganuit, pasHOBUIHOCTEN W BUI0B HEKOTOpble yuacTKu JIHK

MOI'YT CUHUTATHCA IOYTH HEU3MEHHBIMH, *KU3HECIIOCOOHBIE MYyTAIlUd B HUX
- PeIKUMH, BPETHBIMHU JIJIS OPraHU3MOB U IOCTOAHHO BBITECHSIEMBIMHU U3
nomysasamnuii. CynecTByoT TakyKe (DParMeHThbl, 8 3HAYAT U KOAUPYIOIHE UX
yuactku /JIHK, KoTopble mpakTHYeCcKH HEM3MEHHBI JTazKe B IPe/Ie/1ax BBICIITUX
TAKCOHOB (CHCTEMATHYECKUX TPYIII): POJIOB, CeMEIiCTB, ... .
COBOKYITHOCTD dparmeHToB HHK, OPaKTUIECKU HEU3MEHHO
HPHUCYTCTBYIOIIUX Y OPraHU3MOB JAHHOW TPYIIIBI, HA30BEM KAACCUYECKOU
Komnonenmot. Ee BOCIPOM3BOICTBO MOXKET OMHUCHIBATHCSA KJIACCHIECKUMU
mvozensvu. OdYeHb BayKHO, 9TO HEBO3MOXKHO BBIIEIUTH KJIACCUIECKYIO
komronenty  JIHK ~ wa  ocHoBanmm  TOJILKO  BHYTPHUKJIETOYHOTO,
BHYTPUTE€HOMHOI'O paccMoTpenus. CyIiecTBeHHa POJIb CUCTEMBI - MO IAINH,
Pa3HOBUJIHOCTH, ..., OJMHAKOBOCTb B KOTOPOW CJIYKUT OCHOBAHHEM JIJIsI
zauucsenust pparmenrta JTHK B kiraccudeckue.

Jlas  Toft K€  HAJOPraHW3MEHHOl  CHCTEMBI  MOYKHO  BBIJIEIUTH
0aAaHCOBYI0 KOMNOHEHMY TEHOMA, TI0 KOTOPOI HAD/II0IaeTcd 3HAYNTETbHAS
reTeporeHHOCTb M IeTePO3UTrOTHOCTh. bBaJlaHcoBble KOMIIOHEHTHI B Ipe/ie/iax
9TON CHCTEMBI IEPEKOMOMHUPYIOTCA B MPOIECCe PA3MHOKEHHSI.

Mo:kHO  mpeamosaraThb, 9TO ~ 3HAUUTEIbHAas  YacTh  Pa3IduHii,
CYIIECTBYIOMUX B OAJTAHCOBON KOMIIOHEHTE, MOYTH CEJIEKTHBHO HEHTpasbHA,
T.e. HE OKa3blBAET CHJIBHOTO BJUSHUS HA  KU3HECTOCOOHOCTH U
yclieX B pa3sMHOXKeHHH. BBl MoxkeTe TyT Ke BO3Pa3uTb, BCIOMHUB
CEepPHOBUIHOKJIETOUHYIO aHemuio. Ho ectb Jm japyrue mnpumepbl? Y BbI:
“ODecrionIe3H0 BLICTABAATH W 03 TOro 3ae3:KEeHHOro craporo bynedana
- CepHOBUIHOK/JIETOYHYIO AHEMHIO - B KadecTBe JIOKA3aTeIhCTBA
O/THOJIOKYCHOTO reTepo3nca (MOBBITIIEHHOI IPUCTIOCOOIEHHOCTH
rerepo3uror). Beem, KTO MHOIO JieT 3aHUMAeTCsl T€HeTHKOMN, yzKe HaI0ena
CEPIOBU/IHOKJIETOUYHAST aHEeMUs, ¥ OHH HECKOJBKO 03aJa9eHBbl TeM, YTO ITO
eTMHCTBEHHBIIl JTOCTOBEPHBII caydail cepxpomunupoBanus’ ([62], c. 204).

Ecty B 0OanancoBom ¢oHE U PEIECCUBHBIE MyTalud, KOTOPbIE B
TOMO3UTOTHOM COCTOSHUHM MOTYT IIPWHECTH BPeJ HEeCYIIeMy WX OpPraHu3My.
Ux cymecTBoBanme Mo 100HO MTAPA3UTHA3MY.

MoxkHO ~ ycMOTpeTh — aHAJOMIO  pa30bueHuss HA ~ OCHOBHYIO |
daKkyJIbTATUBHYIO KOMIIOHEHTHI ¢ pas3bueHueM Ha KJIACCHYECKYIO H
OaslaHcoBy10. bBaJjiancoBasi TOXkKE€ B COCTOSHUU WUIPAThb POJib OLHEPATUBHOM

138



MaMsITH, B KOTOPOW TPOUCXOAAT HCIBITAHUS HOBIIECTB, a KJIACCHYECKAd -
poab josiroBpemennoii. Tak, wHanpumep, mycrb B 06ajJaHCOBONH KOMIIOHEHTE
JUTUTE/IBHOE BPeMs CYIIECTBYET OJHOJOKYCHBIH TeTepO3UC, KaK B CAYYae C
CEePHOBUIHOKJIETOUHOU aHeMmueil. Torma oamH U3 clieHapueB JaJbHeHInero
Pa3BUTHUs COOBITHI B MPHHIUIIE MOYKET BBINJIAAETH Tak. B cuiy ciaydaifiabix
XPOMOCOMHBIX TI€PEeCTPOEK HOPMaJIbHBIMT W MyTaHTHBIH ydacTok JIHK
(reHBI) OKa3BIBAIOTCS CIEIUIEHHBIMU B OJHOIl XPOMOCOME U IIPH 3TOM 00a
y4acTBYIOT B cuHTe3e. Hocurem Takoro CnapeHHoro y4acrka MnoJyqaioT Bee
MPENMYIIECTBA TeTEPO3UTOT, KOTOPHIE OJIHAKO, HE OTATOIIEHbI TTOCTOSTHHBIM
BBIIIEILICHHEM  MeHee  YKU3HECIHOCOOHBIX  TFOMO3HMIOT -  IOBBIIIEHHOM
CMEpPTHOCTbIO TOTOMKOB. B pesyabrare co BpemMeHeM BCs IO IAIMS
Oy/leT 3aBoeBaHa HOBBIM ‘CHAPEHHBIM I'€HOM U OH BOH/IET B KJIACCHYECKYIO
KOMITOHEHTY.

Eme onno Bozmozkuoe pazjaesnenue: Ha JIHK, nonesnyio ais opranusma,
1 HA 220ucmuyHyto (TapasuTuIeckyo). B HacTosIee BpeMst K STOUCTHIHBIM
dparmentam JIHK orHOCAT MHOrHe 3/IeMEHTBI, KOTOpble HE KOIUPYIOT
BpoJie Obl Hukakux OesikoB uian PHK, nosesubix st kjaerku, a “3aHsgarbl’
UCKJIIOYUTEJILHO COOCTBEHHLIM BOCHPOU3BOJACTBOM M MaJjO BJIULAIOT Ha
dbenorun [108, 120].

Yactb ¢pparmenTos srouctuanoi JIHK nmeer BupycHoe npoucxoxKieHue.
OTH GparMeHThl FABJISIOTCA JOBOJHLHO TOYHBIMU AHAJOTAMHU IapPa3HTOB.
Bo3moxxkna wu  gBoiicTBeHHas Tumore3a: 4dacTh osroumctuunoir JIHK
npejicraBiager coOOif BHPYCOB Ha HAYaJbHONW CTajun uX 00pa30BaHH
(B paMKax IMpejcTaBIeHus: “BUPYCHI CYTh B3OECHBIITHECS T€HbI”, 10 KpaiiHeii
Mepe HEKOTODBIe BUPYCHI).

Hesapucumocts denornna or srouctudnoit JIHK sasisgercs cmibHOlM
upeanuzanueii. CoBMecTHAsT SBOJIONUS IMapa3swTa W XO3SMHA BeaeT JIHOO
K B3aMMHOW II0JIE3HOCTH M K CHUMOMO3y, JnOO K MOBBIINIEHUIO 3apa3HOCTH
napasuTa Wju ero CrocOOHOCTH K JUTUTETHHOMY aBTOHOMHOMY COXPaHEHHUIO.
B pesynbrare aBTOHOMHU3AIIMH OT OJHOTO XO3dHMHA I[MapPa3sHTy CTAaHOBUTCH
noutu Ge3pasiaudeH (¢ TOYKH 3PEHHsI IBOJIONUOHHBIX BBITOJ) BPE,
HAHOCUMBIN X03duHy. KOHEYHO, 9TO TOJIBKO HIeaJbHBbIE THUIIBI SBOJIOINH
napasuru3mMa. PeajbHOCTh Pa3bIrPbIBACTCS TJIe-TO MEXKJLy, Hecs, BO3MOYXKHO,
YepThI BCEX THUIOB U 0053aTE/ILHO HEYTO CBEPX TOTO.

EcrecTtBenno oxkujaTh, 9TO B KJIACCHYECKON KOMIIOHEHTE Mpeob/iajaer
nosesnad JAHK, a srouctuunas cocpegorodena B 6a1aHCOBOR. DTO OXKHUIAHHIE
He BIOJIHe omnpapibiBaercd. Hekoropele uwactu JIHK, orHOCHMBIE HBIHE
K 3TOMCTUYHON, cabo MeHsiorcs B upesgesnax Buga. Jroucruanyio JIHK
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IOBITAIOTCA KCIOJb30BATh B TeHOCHCTEMATHKE B KAadeCcTBE 3JBOJIIOIUOHHOTO
Mapkepa. Takum crocoboM, HaIpUMep, MapTHIIIKY-Tycapa I[IPU3HAJIM,
HAKOHEIl, MAPTHIIIKO, XOTsI OOBITHO K MAPTHINIIKAM HE OTHOCHIH - CJUITKOM
3HAYUTEIbHBI BHEIITHUE OTJTHYHUS.

Wrax, Bbljgeenbl deThbipe paszouenns JIHK:

AJIepHas - MUTOIIA3MIAYEcKas (I 9YKAPUOTOB);

oCHOBHasI - (pakyJbTaTuBHAs (M COMYTCTBYIOIIEe mojapasnenenne OyHKIHA B
SBOJIIOTIUH: JTOJITOBPEMEHHASI TTAMSITh - OIePATHBHASI TTAMSITh);
KJIaccudeckas - OaJlaHcoBas (B paMKax JIAHHOW HaJAOPTraHU3MEHHON
CHUCTEMBI );

MOJIE3HAS - STOUCTHYHAS (APA3UTHIECKASI).

Bpsig sin crour roBOpUTH O BO3MOXKHOCTH OJHO3HAYHO HPOBECTH ITU
pasesieHns, 3a UCK/II0YeHTEM pa3Be ITO MePBOro.

OcHoBanust y pa30WeHnii CHJIbHO pasandatoTcsa. IlepBoe TPOBEIEHO
[0 MECTy B KJETKe M OCHOBBIBAETCS Ha IPEJICTABJICHHH O CYIIECTBEHHO
pa3IMYHbIX DYHKIUAX spa U IATOILIA3MbI. EIle He 3aTHXJIO0 9X0 JUCKYCCH
HA TeMy: KTO “ryiaBHEE”, siIpO WJIM IUTOIIa3Ma !

Ceiigac siCHO, 9TO BayKHO W TO, U JAPYTOe, BOMPOCHl TAK CTABUTH HEJIb3SI.
Ho wamosro qim sicao? Crnenmann3armsi B COBPEMEHHOI HayKe CTOJIb BeJINKa,
YTO Ha U3y4YeHHEe KaxKJ0TO MaJIEHBKOrO KYCOUYKa YKHBOTO TPATATCSI COTHH
U JaxKe ThicsTdyu Ku3Heit. TpymaHo Bceleso OTIaBaThCA HCCACIOBAHUIO, HE
CcUnTasl CBOH MpeaMeT 0co0O0 BazKHBIM. TyT Kak B JIIOOBH, U TOYHO TaKiKe
BpsiJl JIM CTOUT JOKA3bIBATH BCEM MPEUMYINECTBA CBOETO IMPEIMEeTa Mepej
apyrumu. Bupodem, B JPEBHOCTH PHITIAPU MBITAJNCH JIOKA3BIBATH KPACOTY
CBOUX BO3JTIOOJIEHHBIX CUJION opyzkud. [lobexk aia B TaKUX JOKa3aTeIbCTBAX,
OJIHAKO, CHJIA, & HE KPACoTa.

8.4 T'enmermyeckuii TaMapKU3M.

Bropoe paszbuenme c¢ BogesnenneMm B JIHK cucrem omneparuBHoil u
JIOJITOBPEMEHHOH IaMSITH CBS3aHO € KJIACCHIECKOH mpobieMoil: BO3MOXKHA,
Jim 1esiecoobpasHag u3MeHdnBocTh? [Ipeanonaraercsd, aro akyabTaTuBHAS
KOMIIOHEHTa MOZKET HpI/ICHOCO6I/IT€JIbeIM 06pa30M MEHATHCA B TeEYeHHUe
OJIHON KW3HM, HANPUMeED, 33 CHeT YMHOXKEHUsS TeX TEeHOB, 4TO padoraior
Hambosiee aKTHUBHO - 3TOT 3@derT HabJIAeTCsI B SKCIEPUMEHTAX.
B Takom ciydae MOHATHO, KaK MOIYT HpHOOpECTH I11e1ecooOpa3HoCTh
U3MEHEeHHsI OCHOBHOM KOMIIOHEHTHI. B 0TBeT Ha BO3eficTBUS CPeIbl OPpraHu3M
MOJUMPUITUPYETCS, MEHssl B 4aCTHOCTHU, (PAKyJIbTATUBHYIO KOMIIOHEHTY. Eciiu
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9TO TPOIOIKACTCA JTOCTATOTHO TOJITO, TO 38 CUeT 0OMeHa FeHAMHU, KOTOPbIi
UIEeT W MeXKJIy 9JJIeMEeHTaMU KJIETOK, W MeXKIy KJETKAMH, TPOUCXOIAT
N3MEHEHHUsI B OCHOBHOW KOMIIOHEHTE - TTPUOOPETeHHbIe TPU3HAKH TTEPEXOIAT
B HacJeayeMyio (popmy.

Takast Momesab “eenemuveckozo aamaprusma” [34] ormmuaercs or
IPUMHATHBHBIX CXeM HACJIe0OBAHUS TPHOOPETEHHBIX TPU3HAKOB, KaK sSAepHasT
dusznKa oT aaXuMHUN - 00e 3aHUMAJIKCh IIPEBPAIeHUuEM JIEMEHTOB, HO I10-
pasHOMYy.

Kondankt Mex1y reHeTukoit u JaMapKu3MoOM UMeeT OYPHYIO MCTOPHIO
[16]. Ciroxkuo ckazaThb, ero Tam GoJblle - ApaMbl HIeH WU JPAMBbL JHOJEI.
CAUIIKOM YacTO 9TOT KOHMINKT BBIXOAWI 33 PAMKH HAyKHU. 3aCTYKEHHO
no0eIBINNEe TeHEeTUKU TOYXKE, YBbI, HE BCErJIa MOTYT yJIEPKaTbCs B PaMKax
HAy9IHOW IUCKYCCHW, HABENINBAasl Ha WICI0 HACJIEIOBAHUSA MPUOODPETEHHBIX
MPU3HAKOB PA3IUIHBIE UICOJOTTIECKHE TPIBIKH: NIeAJTU3M, AHTHIAPBUHUIM
U JIayKe TJIe-TO POJICTBEHHUK pacu3Mmy u peakmuu ([29], c¢. 256).

W3 Toro, 9T0 NpUMUTHBHBIE MOJETH “HAcCJeIyeTcsd Bce OJaronpusTHoe”
HEBEPHbI, HE CJIeJlyeT, 4YTO BOODIIEe HEBO3MOXKHA  IeJiecoobpa3Has
N3MEHYUBOCTb. A  Mep30CTH JIBICEHKOBIMUHBI - TOATACOBKA U IIPAMOIT
obMaH, 3aMeHa Hay4YHON JUCKYCCHU TOJUTHYecCKOil OophOoit m moHOCAMU -
JlerkaT BHe HayKu. VIMeHHO BHe, HO B pe3ysbTaTe JinHNS JlaMapka B buosorun
CUJIBHO CKOMIIPOMETHPOBAaHA. DTO, VBB, TOXKE IXO JIBICEHKOBIIUHHI.

[Tonesmno MOMHUTH 0 CUTYAIUN c ATOILTA3MATHIECKOM
HACJIEICTBEHHOCTHIO. OHA OTpHIagach BMECTe C JIAMAPKU3MOM, & Teleph
apJisiercst  obmenpu3HanuabivM  aktom [63]. Baxkwo, 4to mameko He Bce
IPU3HAKU MEPEaloTCd depe3 IMUTOIIa3My, B TOYHO TaK »Ke JAJeKO He BCe
npuoOpeTeHHOe MOXKeT HacjenoBaTbed. CKopee, 3TO peJiKoe sBJIEHUe, eCIu
CpaBHUBATb CO BCeM 00beMOM OJaronpuoOpeTeHHii W €O BceM OOBEMOM
HacJ/ie/loOBaHusl. B NPUMUTUBHBIX OIIO3UIMUIX “BCE WJIM HUYIEro 37eCh
HeIpaBbl 00€ CTOPOHBI.

Kcraru, eciiu B X0/1e 3BOJIONUU BO3HHKAET MEXAHHU3M I€1€CO00Pa3Hoit
U3MEHYUBOCTH, TO OH JOJ?KEH IOJIXBATBIBATHCA OTOOPOM - €I'0 HOCHUTEJIH
OYIyT UMeTh MPEUMYINEeCTBa B BHIZKMBAHUU U PA3MHOKEHUN.

[TonbiTka BbiesuTh B JAHK cucrembl oneparuBHOil U J1010BpeMeHHOi
MAMSITH 110 CBOEMY 3HAYEHUIO, KOHETHO, MHUPE, IeM MPpuodpeTeHHbIil HaOPOCOK
TeHETUIECKON CUCTeMbI, TI0 KOTOPOH MOTJIM Obl HACIEIOBATHCA HEKOTOPHIE
IpHOOPeTeHHbIe TPU3HAKMY.

Broigenenne  kiaccuyeckoir u  0aJaHCOBOM — KOMIIOHEHT — BBI3BAHO
omnmo3uImeil Mexjay KjacCu4YecKuMu U OasiaHcoBbiMu - Mojesasmu. O
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JIpYTOif CTOPOHBI, MPU STOM OBLIM HUCHOJbL30BAHBI JAHHBIE O HATUYIUU B
JIHK ¢dparmenToB, HEM3MEHHbBIX Jjid OOJIBIIUX TPy OPraHu3MoB. ITOObI
MPOBECTH TakKoe pa3dueHne, BaYKHO OIPEJETUTh, € KAKOW TOYHOCTBHIO
TpebyeTcd “HEM3MEHHOCTH  OT KJIACCHYEeCKO# KOMIIOHeHTHI. B3drtasa rpyoo,
B OCHOBHBIX 4epTax, KJIaccudyecKas KOMIIOHeHTa OyJeT oOIHpHee, YeM TpHU
Oosee 1eTATHHOM PACCMOTPEHUN.

8.5 EamHuIIBI BOCOPOM3BOIACTBA.

Heneane JIHK Ha mose3HYI0 W STOMCTHYECKYIO CHOBA HWMeeT B CBOEM
OCHOBAHHHM IIPOTUBOpEYME MEXKIYy KJIACCUIeCKMMH U  OAJaHCOBBIMH
Mozesisivu. Besib ocHOBaHUEM J1j1st pAcCy K IAeHHIT O 11e/1eCO00Pa3HOM CTPOCHUHT
OpraHm3Ma, O BBITOJE W TOJb3€ JJIs HEero CJAyKaT KJIACCHUIeCKHe MOJIeTN
nmapeuan3mMa.  CormacHO  0aTaHCOBBIM — MOJEISIM  ONTHMHU3UPYFOIITHAMUCS
eJIMHUTIAMU SIBJISTFOTCSI T€HBI TOYHO TaK Ke, KaK M0 KJIACCHIeCKUM - 0cobu (1
TOYHO TaK K€ He MPOCTO IMOPO3Hb ONTUMAJIbHBI, & COBMECTHO ONTHMAJIHHBI -
KazKJIblil B IPUCYTCTBUH JPYTHX ).

Anajiorug Mexay ONTHMAJBHOCTHIO 0CO0eHl W ONTUMAJBLHOCTHIO TeHOB
BeJleT K AHaJOrMM TEeHOM - OWOIEHO3, KOTOpasi HAILIa BbIPAYKEHNE
B TepMuHe ‘2emnouenos”’. Takoil B3IVIA), NPUBOIUT B T'€HETHUKY OIIBIT,
HAKOILIEHHBIH 9KOJIOTHEl, U, B YaCTHOCTH, KJIACCU(PHUKAIUIO IKOJTOTHICCKUX
B3auMoeiicTBuii. B deTBepTOM MOApa3IeJeHHN MCIOIb3YeTCS aHATIOTHS
C B3aUMOJIEHCTBHEM MAPA3UT - XO3SIUH. IJKOJOTHIECKOE MOJETUPOBAHNE
BHYTPUKJIETOYHBIX OTHOIIEHUN - HOBas 3apokjalomiascsa objactb. K ee
cozmanuio npusbiBaa P. B. Xecun B cBoeil dyHIaMEHTAJIbHON CBOJKE
“Hemocrosterso renoma’ [108].

Tenepnb Bonpoc 06 nuBapuanTax. C MO3UIUNE MOJEKYIIPHOI OHOJIOTUU OH
MOXKeT 3By4darhb Tak: Kakue dactu JIHK nepepaiorcs B memnovuke nokoJienui
Kak oHO 1es1oe? HamoMunM, 9T0 9T0 “epegaeTcs Kak OJHO Ie0€” BKII0IAeT
B cebs ps/i OrOBOPOK: C 3a/IaHHOII TOYHOCTDHIO, Ha NPOTAZKEHUU 3aJaHHOI'O
BpPEMEHH, B 33/JAaHHOM JIHAIA30He YCJIOBUIA.

Kak HazBath 3Tu unBapuanTel? Bpomae Obl 11 HUX ecTh UMS - reHbl. Ho
B TPAJMIUIX TEHETHKH ONpenessiTh 'eH U Kak eauuuiyy dbynknuun ([29], c.
355-356). He Bcerja 3amevaror, 9TO B ONPEIENCHUSX NeHA CKJICHBACTCS TPH
enmHUTBE: DYHKINH, BOCIpON3BoCcTBa 1 Marepuaia (kycodek JTHK).

Wuorna orae/bHble TeHETHKH BBICTYIAIOT C 3adBICHUSIMH II0 3TOMY
nosony: “T'en - me tosbko Kycouek HIHK, onm emumnuna byHknum, B HeM
y9aCTBYeT BCsl CHCTEMa KJETKH . ITO HOKa ocraercs (hpas3oil, mOTOMY UTO
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VUIUTBIBATH BCIO CHCTEMY KJETKH celdac HeBO3MOXKHO - s 3TOTO HeT
CPeICTB U HESICHO, OTKyJa uX Oparh. Her HH yCTOSBIIMXCS HIeaTH3aIlnii,
HU CHenuaabHOTo s3biKa. Hambosiee GecXMTpOCTHBIE TeHETUKW CBAJINBAIOT
GYHKITMOHUPOBaHUE, BOCHpou3BojAcTBO 1 Kycodek JIHK B onny xyuy,
Ha3bIBAsT 9TO T'EHOM.

CkazaHHOEe He 03HAYAeT, 9TO MpodIeMa “TeH B KJIeTKe  He 3aTParuBaeTCs
coBpeMeHHOH Haykoil. Hamnporus, 3jech cocpejorodeHa Macca YCHJINIA.
D1y mpobyieMy pa3pabaTbiBalOT B IEPBYIO OYepeab Kak IpodIeMy
B3aMMOIeficTBAST B XO/e  PA3JMYHBIX  IPOIECCOB: CUHTE3a  Oeska,
BOCHPOU3BOJICTBA, MOYUHKH CAYyYafHBIX MOBPEeXKJIeHUH MU T.0I. Bbraeasior
B MaTepuaje KJIeTKH pa3JHdIHble MOJCHCTEeMbl M M3YYaloT HUX HUX
B3aumojieficrBue B 3TUX Iporeccax. Kak XPOMOCOMHBIN TI'€H BJMsieT Ha
cBOero cobparta, KakK B3aUMOJEHCTBYIOT si[PO W IMHUTOILIA3Ma, KAKOBbI CBA3H
FeHOMAa OpraHeI ¢ aapoM...7 [IpoBoasaT TOHKHE SKCHEepUMEHTHI, HalpuMep,
[IePECaAXKUBAIOT AP0 U3 OJIHON KJIETKU B APYIYIO, U3 COMATUYECKON - B AU,
OT OJHOU pasHOBUIAHOCTH amed - K Apyroit [126]. VI aeiicTBUTEIbHO HAXOIAT
CHJIbHOE B3aUMOBJIMSHUE, 8 MHOIJIA U O0'bsICHEHMS HADJIIOMAEMbIM OO bEKTaM.

Yro 3a eaMHUIBI HY>KHBI HaM st OOCYKIEHHSA HIeH ONTHMAIbHOCTH
n ecrecTBeHHOTO OoTOOpa? B Momensx orbopa ydacTByeT TeH - eImHHIA
Bocrpou3BojacTBa. C 9TOH TOYKM 3peHus BCA KJacCHyecKas KOMIIOHEHTA
JHK BolcTymaeT, HampuMep, KaK OJIHA 4YacTHUIA, XOTd OHAa HaBEpPHAKA
mojpasiesieHa MIPOCTPAHCTBEHHO W HeceT MHOTO eIWHHUIl (DYHKINH MIpH
o6braHOM onpejesenun mnocaennux [29]. Exumauneit dbynkmun cuamranorcd,
HanpuMep, CTPYKTYPHBIH MeH - MUCTPOH, KOJAUPYIOMKi OETKOBYIO MOJIEKYJLY,
U aKIENTOPHBINA TeH - MecTo npukpeiwienus K JIHK peryaupyionmux Mosexy.
oesika wan PHK.

Ha  gocratouno  OoJbIIUX ~ BpeMeHaX  HeJdb3sd — IpeHeOperarhb
pekomOuHanueit muctponos w3 Oasancosoit wactu JIHK. Owm  wmoryr
obmenuBaThca (pparmernTamu. [loaToMy eamHUIIA BOCHPOU3BOJICTBA MOYKET
obiTb B Marepuase JIHK wu Oosbine, yem eqununa (GpyHKIUH, U MEHbIIIE.
Mmuoroe onpejesisiercs, KpoMe BCEro Mpovyero, BpeMeHeM pacCMOTPEHHS.

Ucxoano mnepegaBaeMble 110 HACJAEACTBY €JIUHUINBI (DYHKIHH OBLIH
omnpejiesieHbl B reHeTuke 0e3 oOpalieHusi K MaKpOMOJIEKYJaM, a C
ITOMOIIBIO aHan3a Npu3HaKoB. [lombiTaemMcst »Ke BOCHAPUTH, OTOPBABIIUCH
or marepuaJia JIHK, u ompemesnTh eIWHUILY BOCIPOU3BOJACTBA, a MOTOM
IIOMCKATD €€ B PA3JUIHOM MaTepHaJe.

Ecim B onpenenennn “cHu3y”’, OT MaTepHa/ia HACJEICTBEHHOCTH BCEIJIa
€CTh PUCK YTO-HUOY/Ib YIIYCTUTh, TO BCTPEUHOE OlIpejiesieHue “‘CBepXy’ MOZKeT
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OXBATHUTh M YTO-HUOYIb TaKoe, UTO MOTOM OyAeT TPU3HAHO JTUITHUM.

Nrak, noiiaem 1o Becrpednomy myTu. B nepBoM npub/INzKEHUH MOJIaraeM:
HACACOYEMAA EOUHUYAG - TO, 9TO B €CTECTBEHHBIX YCJIOBHAX MEPEIAeTCS U3
[IOKOJIEHUA B IIOKOJIEHHE, OT POJUTETBCKUX OPIaHU3MOB ITIOTOMKaM, MaJio
U3MEHSAACD.

SaMeuaHne: TaK MOXKET MOJYUUTHCS, YTO JI0Das YacTh HACIEIyeMOoi
eJINHUIIBI TOXKE sIBJIsieTcs HacJeayeMoi eaununeit. [Toaromy “omnpeesernue”
HAJ0 JOMOJHUTH YCJIOBHEM MAKCHMAJIBHOCTH: “U HE SIBJIAETCS YaCThIO APYTOi
takoit eqmaunbl’. ClaoBocodeTanme “sABJIsSETCA YACTbIO® TPHU JaTbHEHTTeM
aHaJM3€e 3aBeJleT HAC B OrPOMHBIA mpoBaJ. YToObl BBIOpaTbCd U3
Hero, morpedbyerca 6ojee nocaeaoBaTeabHas (popmaauszamnus. OCTaHOBHMCS
[IO9TOMY HA TAKOM HPUOJIUZKEHHUHN.

8.6 JImHamMmdyeckas MOCJI€A0BATEJIHLHOCTD.

HeobxoauMo BBecTH BpeMsi , B TedeHHe KOTOPOrO paccMaTpUBaeMble
HACJIE/lyeMble €JIMHUIBI MAJIO MEHSIOTCs, W CHOPMYJIUPOBATH, UTO TAKOE
“MajiocTb m3Menenuit’. “Majo MeHgOTCA” 3HAYUT: U3MEHEHHS JIMOO PEJIKH,
JinbO HECYIeCTBEHHBI W 3a BPEMsl HE YCIeIT 3aMEeTHO HAKOIHUTHCs. B
KOHKPETHBIX CJIyYasgX 3TO CMYTHOE IpEeJICTaBJIeHUE JOJKHO YTOUHATHCA H
Oy 9aTh KOJHYECTBEHHYIO (POPMYJIHPOBKY.

Macmirab BpeMeHH — OYeHb BaykKeH. KEro MOXKHO Ha3BaTh 6pemeHem
ombopa: HA TPOTAKEHUU MEHSIOTCS TOKOJIEHUST, OTHIX HAC/IEIYEMbIX € THHUIT
CTAHOBUTCSA GOJIBINE, APYTUX - MEHbIe, HO UX COBOKYIHOCTH (CIMCOK) He
YBEJIMIUBACTCS, HOBBIX IPAKTUYECKH HE IMOSABJIAETCHA, TOUYHEE, BEPOATHOCTHIO
TOIr'0, 9TO MOABATCS CYIIECTBEHHO HOBBIE €IMHUIBI, MOXKHO IIpeHeOPEb.

HauyneM co cTramgapTHBIX NPHMEPOB HACJAEIyeMBbIX €IUHHUIl, HMEIONHX
oueBuHble aHajoru B Marepuase /IHK. B mnepByio odepejab 310 cHOBaA
dparmentsl JIHK, mnepemapaemblie MOTOMCTBY Kak €JIMHOE IIEJI0€ B TOM
CMBICJIE, 9TO UX U3MEHEHHSIMHU Ha JAHHOM BPEMEHH B 3aJlaHHOM JUAIIA30HE
YCJIOBHIT MOXKHO C 3apaHee (hUKCHPOBAHHONR TOYHOCTBIO IIpeHeOPEUb.

KonugectBo, pa3smepbl, XapakTepHas ¢opMa  XPOMOCOM  TaK:Ke
nepegaoTcss 1o  HacjaeactBy. Onucanume 0COOEHHOCTEH XPOMOCOMHOTO
Habopa HaA3BIBAOTCA KAPUOMUNOM. Pa3JandHbie 3JeMeHThl KapuoTHIA
SIBJIAIOTCST HACIEIYyeMBIMH eIUHUIAMu. Jucao u (hopmMa XPOMOCOM MOTYT
COXpaHATbCA M TP U3MeHeHHH TeHoB. C Jpyroif CTOPOHBI, OJHU U Te
ke renbl (“kKycoukn JTHK”) MOryT HAXOMUTBHCS B XPOMOCOMAX PA3THIHON
GOpPMbBI, TIPU PABJIMITHOM UX TUCJIE.
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Yucro XpoMocoM HacCIeayeTcss OOBIYHO OYeHb XOPOIIO - I Hero
XapaKTepHOe BpeMsi HaBepHAKa OOJIbIIe, 9eM /st OTAEAbHBIX TeHOB. UTO ke
KaCaeTCsl OCTATBHOIO KapHUOTHIIA, TO YeM JIeTaJbHee COCTABICHO OIMHCAHIUE,
TeM MeHbIIIe JJid TaKUX €eJUHHI] OyJeT COOTBETCTBYIOIIEe BpeMS , TeM
ObICTpPee U3MEHYUBOCTH OCHJIUT HEPeJady 10 HACIEJICTRY.

OT BBIOpAHHOI TOYHOCTH 3aBHCHUT, KAKHE e IUHUILI Ha JAHHOM MaciiaTabe
BpeMeHH cYuTaTh HacaeayembiMu! B mepBoit raBe MBI yiKe TOBOPHJIH
O CYIIECTBYIOIIECH B OWOJIOTUM WJLIIO3UHM “TPUCYTCTBHA BCEro OOBHEKTA.
Bo3MOKHO, 9TO IMEHHO 3Ta WLIIO3WS YaCTO MEIaeT MPU3HAThH 3aBUCHMOCTH
BBISB/ISEMBIX CTPYKTYP OT TOYHOCTH paccMOTpeHHs. A 0e3 ydera Takoit
3aBHCHUMOCTH U 0€3 sIBHOTO BBEIEHHUS MPEICTABICHNN 0 TOUYHOCTH U OIIUOKE
HEBO3MOKHO IIOCTPOUTH PA3BUBAIONIYIOCA CHCTEMY MOeeil, HOCTeneHHO
OXBaTBHIBAIOILYI0 00beKT. CXBAaTHTH K€ CKOJBKO-HUOYIb a€KBATHO W ITOJHO
00BEKTHI TEOPUH BOJIIONMUHU C TOMOIIBIO OIHONR MOIEN BPSII JIU YIACTCS.

8.7 Eamauner dyHkImm.

Temepr -  HeckosibkO  Oojiee  cTpaHHas — eamHuna.  Hacoemyercs
MIPAHA/JIC2KHOCTh K PENPOAYKTUBHO W30JWPOBAHHON TPYMIE: TOIYJISAINN,
PAa3HOBHUIHOCTH,... . XapaKTepHOe BpeMs 37eCh OIPEeIeIsIeTcs CTeleHbIo
M30JUPOBAHHOCTH (KOTOPasi peiko ObIBaeT moHO#). OHO 3aBUCHT OT OTBETA
Ha BOIIPOC: HA, KAKUX BPEMEHAX IMPUTOKOM HOBBIX OCOOEH M CKPEITHBAHHEM C
“HOCTOPOHHUME~ MOXKHO NpeHeOpedn?

DTa HacaeayeMas eqnHIIa nMeeT ceouM anaaoroMm B JIHK kinaccnaeckyro
KOMIIOHEHTY, COOTBETCTBYIOINLYIO JAHHON I'pyIIe, HO CBA3b MEXKIy HUMHU He
0bsi3aHa, KOHEYHO, OBITH B3aMMHO OJHO3HAYHOIA.

Ecan y HeKOTOPBIX YKUBBIX CYIIECTB IIOTOMKHI CEISITCSI OOBIYHO HEeIATEKO
OoT IIPeJKOB, MOXKHO I'OBOPUTHL O HaCJ/JE€JOBaHHUKU MeECTa 2KHTEJIbCTBA. ECJH/I
IIPH 3TOM BO3/eiicTBHE 0COOH Ha CPeay WIN Ha APYTHX 0cobei IPOCTUPAETCS
JOCTATOYHO JaJIeKO (BeJUK Pajnyc MOUCKOBOI WM OXOTHHIbeHl AKTHBHOCTH
U T.IL.), TO OTGOP MO MECTY YKUTEJbCTBA MPUBEIET K CO3JAHHIO JTOCTATOYHO
peakux mocesnenuit. OToOpaHHBIE MecTa KHU3HH O00Pa3yloT COBMECTHO
ONTUMAJBHYIO CUCTEMY.

A BOT coBCceM dK30THMUECKUIT mpuMep. B KadecTBe HacenyeMOil € THHHIITHE
MOZKET BBICTYTIATb U (fa3a KAemouno20 deserus. IIycTh B TaHHBIX yCJIOBUSIX
JIUIT HEKOTOPBIX MHUKPOOPTaHU3MOB HEPHOJ JeJIeHNs IPUMEPHO ITOCTOSTHEH.
Ob6o3naunMm ero 7. Ecam KiaeTka pasmeamniach B MOMEHT BpPeMeHH t, TO ee
HOTOMKHU Pa3Je/idTcd B MOMEHT t + T, cjejyIoliee jiejieHre pou30iaeT ele
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Yepe3 WHTepBaJI T U T.1. [{pobHyio 9acTs ¢ /7 MOKHO HA3BATD (ha30il 1eTeHus.
Omna Oyner oauHAKOBA JITsl KJAETKH U BCEX €€ MOTOMKOB, MOKa He HAKOIUTCS
3aMeTHas OImOKa 3a cyeT pa3dpoca B MEPUOIAX.

“Or60op” 1o (aze MOKET IPUBOIUTH K A6MOCUHIPOHU3AUUY deaenus [35]:
€cJIM B HAYAJIBHBIII MOMEHT B CHCTeMe MHOT'O MHUKPOOPTAHU3MOB € OOJIBITHM
YHUCJIOM PA3JIUYIHBIX (pa3, TO CO BpeMeHeM BhIXKMBaeT HeOOJbINoi Habop ¢dhas
- MOYXKeT OBbITb, O/iHA. FKc/iu aBTOCMHXPOHU3AINS Ae/IeHHsT He MMPOUCXOIUT, TO
MOZKHO TIOTIBITATHCS BBI3BATH €€ MepHOIMIecKuM Bo3zeiicTBruem [88|.

He  wuckmioueno, 9r0  TepHOAMYECKHE  TPUCTYIBI  HEKOTOPHIX

nH(pEKIMOHHBIX 0o0JIe3Hell BBI3BAHBI MMEHHO OTOOpOM 10 das3e jIeIeHHus
(pasMHOXKeHUsI), WAYIIAM CPEId UX MHUKPOCKOMMYECKHX BO30YUTEE].
CunxpoHHOE  pa3MHOXKEHHEe  BO30ymuTeeil (mm  OJTHOBPEMEHHOE
U3MEHEeHHe WUX COCTOSIHUSI) W BBI3BIBAET TNPHUCTYNBL. JomoJHUTE BHOe
CUHXPOHUBUPYIOIIEe BO3IEHCTBHE MOXKET OKa3biBaTh M3MEHEHWE CPEJbl B
CYTOYHOM pHTMe (JIeHb - HOUb - JIEHb ...).
WHTEPeCHbI!I W BayKHBIH TpUMep HAcJeIyeMbIX eIUHUIl JA0T COCTOSHUS
TaK Ha3bIBaEMbIX zenemuyeckur mpuezepos. B 1961 ropy wusBectHbie
uccaeposaren 2K. Mono n @. 2Kakob npe/yio:KuIn cxemMy HacaeICTBEHHOM
nepeadn nudopmaiuu 06 akTuBHoCcTH reHoB. [lycth B Mosekysie JTHK ecthb
JIBa yJacTKa - ONEpPOHA, KazKJIblii U3 KOTOPBIX OTBEYaeT 3a CHHTe3 TPYIIHI
6esikoB. [IpeanosiozKmM, 9T0 HEKOTOPBIe OEJIKW, CHHTe3UpyeMble ¢ TOMOIIBIO
MEPBOTO OMEPOHA, OKA3BIBAIOT PETYJUPYIONee BIUSHUE HA CUYATHIBAHUE
uH(MOPMAIMT CO BTOPOTIO U 0OPATHO.

Herpyaso mnpejcraBuTh Takym CHTYAIWIO, KOTJa OJWH  OMEPOH
BBIKJIIOYAET JIpYTOi W, CJIe0OBATETbHO, AKTHBHBIM MOXKET OBITH TOJIBKO
onuH w3 HuX. VHbOpMamus o TOM, KakOil ONepoH AaKTHBEH, MOYKeT
mepeaBaThCsd OT KJIETKH K KJIETKe, OT poauTesneil - MOTOMKAaM, TOKa B
pe3yabTare CAyIailHOCTH WU CHeru(UIecKOro BHEITHEr0 BO3/EHCTBUS HE
MPOU30eT MePEKII0UYEHNe TPUTTEPA, TOCIE Ier0 AKTHBHBIM CTAHET JIPYTOil
OTEPpOH W 3TO CHOBa Oy/eT IMepeaBaTbCd U3 IOKOJEHUd B IIOKOJEHUe 110
CTIEYIOTIET0 TePeKTIOUeHHS.

['umoreza 7K. Mono n @. ?Kakoba o cyIIeCTBOBAHMH T€HETUYECKUX
TPUITEPOB  BBIIVISJIUT JIOBOJBHO ITPABJOIOI00HO, OCOOEHHO €CJIM YYeCTb
HAJU9IUe Y MHOI'UX OPTaHU3MOB OOJIBIIOIO dYHCAA “MOJYAIINX — TeHOB.
Ecth sKcmepuMeHTHI, yKJIaabiBafoImnecs B 3Ty runoredy [126|, Ho mo cux
Op BCe »Ke HesICHO, HACKOJIbKO BayKHBl TeHeTHYeCKHe TPUITEepbl W UX
aHaJoru (TpUTrep TOJBKO TPOCTEHINNHA BapUAHT HACTIEIYEMOIO DPEKUMA
GYHKIIMOHUPOBAHUS CUCTEMbI CUUTHIBAHUSI T€HETUYECKONH uudopMarmm u
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cuHTe3a Geska).

Hacnenyemasi eaunuiia - COCTOSHHE TEeHETHYECKOro Tpurrepa. Ha
MEPBLIil B3LIA, CYIIECTBYET OTJINYNE eUHUIIBI-COCTOSTHUSA OT €IMHUTIHI-IeHA,
KazKylIeecs O4eHb 3HaYUTe/IbHBIM. ['eH mpejcTaB/isgercsd Kak 4acThb MOJIEK Y IbI
JHK u MoxeT paccMaTpuBaTbcs Kak dacTuiia. OCMbICIeH, HaIpuMep,
BOIIpOC: m3 4Yero coctouT ren? CocTogHue He SIBJIAECTCS HH YacTUIeH, HU
“Belbi0” B OOBIYHOM IIOHUMAHUK 3TOT'O CJIOBA. TeM He MeHee, C TOYKH 3peHwusl,
orpeeasaeMoil MpoIeccoM BOCIPOU3BOJICTBA, NeH-YACTUIA U IE€PEeIaBacMOe
O HACJIEJCTBY COCTOSHUE CTOST B OJHOM PsiJIy HAC/IETYEMBIX €UHMUIL.

YestoBeka, 3HAKOMOTO ¢ (DUBUKOM, 3TO HEe JOJKHO CHJILHO VIUBISATh. EcTh
PEAALHOCTIL “ACMUY, BOJBI, & €CTh PeasbHOCmb OEryIeil 1Mo BoJe BOJIHBI.
Bosina spisiercst He “Benipbio’, a COCTOSHHEM JIBUZKEHUSI, IPOIECCOM, a He
cyberparom. Ho o1 3TOr0 0OHA HE CTAHOBUTCS MEHEe PeabHOM, YeM MOJIEKY/1a
BO/IBI.

Ecyin y2ke roBOpuTh TOYHO, TO HAII OPraHU3M IIOCTOAHHO OOHOBJIAET CBOU
COCTABHBIE YACTH U C ITOH TOUYKH 3peHus 0Oojiee MOXOXK Ha BOJHBI, UeM
Ha “peip’. Peajsibnocts 72Kusnu OJiMzke K peajibHOCTH BOJIHBI, Oeryiiei 1o
HEPABHOBECHOI cpejie, YeM K PeaJIbHCTH OT/AebHON dacTuilpl. Kine yroungds,
3aMETHUM, 9TO IJe-TO Ha BepinHe (popMain3Ma KBAHTOBON (DU3MKHU PA3/TAIHE
MeXKJTy YaCTUIEeH U KBa3HYaCTHUIEH - COCTOSHUEM JIBUKEHUS MHOTUX YaCTHIL
- CTAHOBHTCS BeCcbMa YCJIOBHBIM. B 3ammcubix kKHmxKKax M. A. [lomeraeBa
HAOPOCOK “IPOrpaMMBI MOCTPOEHUS TEOPUU KUBHU HAUUHAEMCA ¢ ME3UCA:
“7Kusnb ecTb mporiecc, a He cocTostHue” .

Venexu MOJIEKYJIAPHONR T€HETUKH BO MHOT'OM CBSI3aHbI C MPEJICTaBICHUEM
0 TOM, YTO €JIUMHHUIIBI HACJEICTBEHHOCTH MOYKHO BBIHYTH U3 MPOIECCA YKU3HH
U paccMaTpPUBaTh KaK BEIIECTBO. JTa TOYKA 3PEHHs OKa3ajJaCh OYeHD
IJIOAOTBOPHOI, HO I OTPAaHUYEHHOCTH ee oueBHIHA. OTOPACHIBAeTCA BarKHAS
BO3MOYKHOCTb - HE JIOIYCKAIOTCH K PACCMOTPEHHIO HACJIE[LyeMble €JIUMHUIIBI,
HEPA3PBIBHO CBA3aHHBIE C TPOIECCOM YKU3HU M Pa3pyIIAONIAecs MpH ee
OCTAHOBKE, TaK CKa3aTh, JUHAMHUYECKHU CYIIECTBYIONUe eauHunbl. Vjiesa o
BO3MOXKHOCTH TaKWX eInHuI] ObLI1a BhicKazaHa FO. A. @ummnuenko B 1929
r. [Toce ycmexa Mono n zKakoba B pa3BUTHM ITOH WIEH NPUHSAIH YIACTHE
muorue uccaegoBaresau: B. Maxk-Kuunrok, P. H. Hypaes u npyrue (cm. 0630p
M. M. Toxy6osckoro [34]).

Ho gmnsercs M cOCTOSTHME — DEHETHYECKOT'O  TPUITEpa  YUCTO
JIUHAMHUYecKoil eqununeii? Beiab ero mepejada 1o HACJEJICTBY OT KJIETKH
K KJeTKe MOXKeT OBITh IpeJICTaB/JeHa IPOCTO KakK Iepegada  MOJIEKYJI-
PeryJidToOpoB, IMOCPEJICTBOM  KOTOPbIX BKJIIOYAIOTCH M BbIKJIIOUAIOTCS
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oneponbl. Hy m urto? Ymcro auHaMudvecKast eIWHHUIEA, HE OCTABJSIONIAS
HHUKAKOIO CJiejla B MaTepHua/ie KJIEeTKH, HABEPHAKA YPE3BbIYAIHO peJIKoe
gapjenne. Bor passe urTo aza KIAETOUHOTO JIeJICHUS IPHU IMTOCTOSHCTBE
nepuoga. Eciu, ckazkeMm, Iepuoj jJejeHus - 4ac, TO OHA eCTh IOJIOKEHHE
MHHYTHOH cTpeiku B MoMeHT jaejenud. Ho sTor mpumep Bpsgn Jiu uMeer
0BIIIeOMOIOrnIeCKOe 3HAYCHIE.

N Bce ke peryisgropHas MOJIEKYJIA €CTh TOJbKO CUTHAJ BBIKJIIOYEHUS, a
HE TIOJIHOIEHHBIN 3SKBUBAJEHT eAUHUIBI-cOcTOAnuA. [lo 3Toit Mojiexye
HEBO3MOYKHO  “MIPOYMTATH’  YTO-HHOY/Ib CYIIECTBEHHOE O IPU3HAKaX,
CBA3aHHBIX ¢ TpurrepoM. OHa CYIIECTBEHHO Jajbllle OT HCIOJHAEMOM
dbyukiuu, vem, xHanpumep, JHK. Tounee, Komeuno, rsopurh 0 Iepeade
€JINHUII-COCTOSTHU, “S1IHUTeHOB’ .

Ho mnepenaercs mHe TOJBKO SUUTEH COCTOAHUSA-TPUITEpA Win Oojee
CIOXKHOW  cucTembl  cBsizeit.  OTCiOa BO3HUKAET  MPEJCTABICHHE O
HacJaedyeMbIX eIuHUIax-MeXaHu3Max. B mepByio odepejib K HHM MOXKHO
OPUYHCIATH  PA3JAYHBIE MEXaHU3MBl B3aUMOJEHCTBHsI TeHOB (Te IKe
Tpurrepbl, Hanpumep). OTHOLICHHE €AMHUI-MEXAHU3MOB K €JIMHUIAM-
COCTOSIHUSIM HAIOMHHAET CBs3b KapuoTumna (ducia, CTpoeHdss u (hOpMbI
XPOMOCOM) ¢ TEHOTHIIOM B KJIACCHYECKOH TeHeTHKe.

MozkeT OBITb TaK, YTO MEHAIOTCS COCTOAHUS, H3MEHSIOTCA TeHeTHICCKHE
TEKCTBhI, & MEXaHU3M KUBeT U (PYHKIHOHHUPYET TaK »Ke, KaK HEKOTOPbIE
JeTaId KapuUOTUIIA COXPAHSIOTCA TIPU U3MEHEHHH TeHOB. JTY TapaslieNb
KAPUOTHUIl - MEXaHW3M MOXKHO MPOJIOKHTH W jajee. Beab CTPYKTYpY
XPOMOCOM BO MHOI'OM OIDPEJIEIAeT TO, KaK MPOXOJAT KPOCCHHTOBEPHI, B
X0JIe KOTOPBIX XPOMOCOMBI OOMEHHBAIOTCS ydacTKamu. [losToMy MOKHO
HOIBITATHCA  ONPEIEJIMTh HacJaedyeMble MeXaHU3Mbl KPOCCHHI'OBEPOB H
pacimudpoBBIBATL CTPYKTYPY XPOMOCOM KaK COCTAaBHYIO YaCTh 3THUX
MEXaHU3MOB.

Mpbi roBOpEM: “MOZKHO MONBITATHCS ONPEJICJTUTH , “MOKHO MEPEeIUCTUTE
U T.II. IOYeMy TaK OCTOPOXKHO, & He IMPOCTO: MEeXaHU3MOM Ha3bIBaeTcd...!
Jleno B TOM, 9TO HET eIlle YCTAHOBJIECHHOT'O HAYKOH crocoba ONHCAHUsS ITUX
MeXaHU3MOB. MBI OTKa3bIBaeMCsl 37eCh OT IOIBITKH 3a0eKaTh BIEpeI H
3apukcupoBaTh Kakoi-jimbo crocod onucanusd. HyzKkHO 00pucoBaTh paMky.
Jlns 9TOT0 NpUBJIeYeM aHAJOTHIO U3 CMEXKHONH 00J1aCTH.

HerTpaabHOe TOHATHE XHUMUYECKOW KHHETHKH - MEXAHW3M PEeaKIlnu.
On “myma” XUMHYECKOH CHUCTEeMBbl M, YBBI, HOYTH TaK »Ke, KaK H JyIIa,
odeHb TpyaHoygoBuM. PopMaIbHO MEXaHU3M 3aJAaeTCsS CIUCKOM WYX
seMeHTapHbIixX peakiuit. Hanpumep, s roperust BOJ0PO/Ia TaKUX peakiuit
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oosnee tpunnaru: Hy — 2H, H+ 0Oy, — OH + 0O, O+ Hy — H50,....
OcTaHOBIM peakIuio W COCPEJOTOYNM CBOE BHHMaHHE Ha CTpPyKType. Ecrhb
BEIeCTBa - W HET peaknnu. HakomaeHbl 3HAHWS, KOTOPBIE MO JIEeTAJISAM
CTPYKTYPHI ITO3BOJISIOT YIa bIBaTh OCOOCHHOCTH MEXaHU3Ma, HO JOTA KU STH
HEIIOJIHBI ¥ HECOBEPINEeHHbI.

Ecim maiiien MexaHu3M peakiud, TO 3TO eme He Bce. Hyxkmo s
BCEX 3JIEMEHTAPHBIX PEAKIUl ONPEIeJUTh KOHCTAHTHI CKOPOCTH, ¢ IOMOIIHIO
KOTOPBIX I KayKJA0r0 COCTOAHHS CHCTEMBbl MOYKHO BBIUHCJIATH CKOPOCTH
peaxkmnuii.

Ho 310 eme ©He Bce. XuMudeckad CHCTeMa KYyJAa-TO JIBUZKETCH.
Cy1mecTBYIOT BHEIIHHE BO3/IEHCTBHUS Ha Hee - MOTOKH TeIIa U BellecTB H,
KpoMme Toro, uayT peakunn. Kyma n Kak jgpukercs cucrema? Ha aror Bompoc
TOKe Hal0 oTBedaTh. OaHa 13 hOpM OTBETA - OMHCAHUE YCTAHABINBAIOIIIXCS
PEXKHMOB - CTAIMOHAPHBIX COCTOSTHUM, & MOYKeT OBITH KOJIeOaHMi.

Wrak, dernipe 3Tala: CIUCOK BEIIECTB, MEXaHU3M PEAKIUU, KOHCTAHTHI
CKOPOCTH U YCTAHOBHBIIUECS PEXKHUMBI, - BCE 9TO HAJO ONPEICTUTD.

Jlunamudeckass TeOpHUsl HACJAEJCTBEHHOCTH JIeJIaeT HepBbie Imarud. Tak
WIH WHAYe OHA BBHIPAOOTAET CBOM AHAJOIHM WM 3aMEHBI YeThIPEX 3TAIOB
JIOOBIBAHUS KHHETHIECKNX 3HaHui. HeobXxoanMo mMOBTOPUTH MyTh MeHETHKI
B KHHETUYECKOM acCIeKTe.

Cpemn  crnemududeckux  ocobeHHOCTEHl — IUHAMUYECKOH — TeopHH
HACJIEICTBEHHOCTH, BBIASTSIONIAX €€ CPead MPOUYNX KHHETHIECKUX
qucruiuine - (busnaeckoii  KMHETHKH, XUMHYECKOH KHHETHKH,...), €CTb
OJIHA, KOTOpasg HaM KaykeTcs raaBHOW. OUepumBarOTCs, KOHCTPYHPYIOTCS
HacJjeayeMble €JIMHUIBI, Te, YTO IEepealoTcsd U3 IOKOJEHUH B IOKOJICHHE
u nojaBepraioTcsd orbopy. uHaMHKa ecTh BO BCell KMHETHKE U €€ YPOKH
reHeTHKa ocBauBaeT. Ho Bocpon3BoacTBO 1 0TOOP - 9TO yiKe cBoe. B apyrux
00J1aCTSIX 3TU CBOMCTBA, €CJAUM W BCILIBIBAIOT, TO JIMIIL KAK HHTEPECHBIE
AHAJIOTUY U ITPUOIUKEHUA.

Jlo cux mop pedb MLIa Bpoje Obl O MOJIEKYJISAPHO-IeHeTHIECKOM
ONUCAHUKM JUHAMHYECKHX eJIuHuIl. l[eHerwmdeckuii tpurrep ObLT cpa3sy
IpecTaBlAeH KaK MOJEKYyIdpHas KOHCTPYKIUS. OTO OTYACTH WLIIO3HS
- MHOIHE MOJIEKY/IsApHbIe jeTajn (PYHKIHOHUPOBAHUS SIUTMCHETHIECKUX
cucTeM HesiCHBI. PasroBop Bemercsa Ha 0CoO0M, HPOMEKYTOYHOM sI3BIKE,
coJieprKallieM CJoBa: “pearupyer, BHIKJIIOYAET, BKIIOYACT .

Mozkno pacimudpoBaTh HUX, IMOIPYKadCh Bce TJIYOXKE B MOJEKYJIAPHBIE
MexaHu3Mbl. [lo Xomy 9TOro JBW:KeHUsI dCHBIe Bpoje Obl “BKJIOYAET H
BBIKJIIOYAET  MOIYT IPUOOPECTH HECKOJIbKO CMBICJIOB: KaK BBIKJIIOYAET, KaK
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BKI0UaeT? CrocoboB MOxKeT OBITh MHOTO. IloMuMO peryiaspHbIX CcBs3ei
oesiok - JTHK Boszmoxkubl B3anmogeiicteug PHK - PHK, PHK - JTHK, /THK -
JIHK... . 1 cpa3y Bompocskr: aTo 3a 6esiok, ato 3a PHK, aro 3a JIHK? U 1.1,
n T.1. VlaTepecHelimuit myTh, B KOTOPBIII MOXKHO TTOTPY2KATHCA BCIO YKU3Hb.

Ectb u apyroit nyts. MBI yKe 0TKa3aaIuch HCKATh JIOOYIO HACIEIyeMYIO
eJIMHUIY B CTPYKTYPE MaTepHaJa - KOHTPIPUMepaMHU K TaKOMY IOHCKY
SBJISIFOTCSL  SNUTEHbI (e IMHUIBI-COCTOsIHM ).  MOXKHO OTKa3arbcsi U OT
ONMCAHUS JIETAJbHBIX MEXaHU3MOB TeX IMPOIECCOB, B KOTODPBIX CYIIECTBYET
JTaHHAsI €IMHUTIA, U OCTABUTH TOJHKO BOITPOCH! O ee (DYHKITNUSIX U BHI3IBAEMBIX
nMU OMOJIOrTIecKUX PpdeKTax. DTO He O3HAYALT, ITO 3HAHUE MOJICKYISTPHBIX
MeXaHH3MOB He HYxKHO. IIpocTo BO3HHKaeT MNOTPeOHOCTL €Ie B JAPyTroM
YPOBHE OIMCAHUS U U3YICHUS.

Tpyauno ojgHO3HAYHO oONpeae/NTh, 4TO Takoe dyHKIus. Hampuwmep,
GYHKIIMST  JKeJIyAKa - ITO BBIJIEJEHHE THUINEBAPUTETHHBIX COKOB WA
JICHATypallisd M HadaJbHble CTaJgud lepeBapuBanus Oejnkos? Ilpejiaras
pasjnydaTh CTPYKTYpY, MyHKImIO 1 3hderr, A. M. Yrojes mumer: “ceifgac
TEPMHUHOJIOTUS, Kacaomascs Gynknuiit u sddekros, nerouna .7 (|101], c.
180). MbI BBIIEIMIN MaTePHAJT U €r0 CTPYKTYDPY, HPOIECCHI, MeXaHU3MBbI,
0 KOTOPBIM 3TH TPOIECCHl OPTaHW30BAHBI B MaTepuase, W BOT, HAKOHEII,
JI0OpaJIuCh J10 (DYHKIIHI, a TaM y2Ke HeJaeKo 10 buomorudeckux 3hdpexkTon
- BJIMSIHUSL HA BbIXKMBAaHWE W pasMHOXKeHHe (KOro? ocobeii? HacsempyeMbIx
eIMHUT? HAJOPTAHU3MEHHBIX CUCTeM? ¢ ITUM OyjieM pa3bupaThes Jaasee).

[TonbiTaemMcst  mocTpouTh TPUMEPHl  (PYHKIUOHAIBHO —33JaHHBIX U
HACJIEIyeMBIX €IUHUIl. BOT, CKayKeM, YIpPaBJe€HHe JOMHHAHTHOCTHIO U
peneccuBHOCTBIO. [Ipu cMene ycjaoBUil MOXKET ITPOU30HTH IEpeKJII0UYeHHeE,
HAYMHAIOT IIPOSBJISTHCA pellecCHBHbIE Tpu3Haku. [IpegcraBuMm cebe cucremy,
KOTOpasi OCYIIECTBJIAET 3TO mepekyamodenne. OHa J0JKHA B OTBET Ha
U3MEHEHUsI CPeJIbl PEry/npOBaTh BHIPAYKEHHOCTH PU3HAKOB.

[Tpu TakoM OonMCaHUT HEBAYKHO, HA KAKOM YPOBHE MTPOUCXOIUT PEry IATus:
BeJIeTCd JIM yIpaBJIeHHe CHHTE30M KaKHX-JTH00 MOJIEKYJ WJIH JIedCcTBAEM
9THX MOJIEKYJI Ha XHMHYECKHe peakIud JHOO MHUIIEHH, “BBIIOJHEHA’
Takasl YIPaB/IONas CHCTeMa B BHJE OTAEIBHOTO OJIOKA WIN SIBJISETCS
ABTOMATHIECKUM MOOOYHBIM PE3YJILTATOM JPYTroit cuctemsl u T.j1. [locennee
nposiBasiercsd B 3ddekTax THIA CIeIIeHus.

Ecnun takast cucrema ymupaBiieHHsT TEpegaeTcst 10 HACIeJACTBY, TO BOT
U MPOEKT HacaeayeMoil equHunbl. [IpoekT, moToMy dTO ele He BBbIACHEHBI
CPYIIBI CHEIIEHN, a 10 HAIIIEMY OIpPeIe/IeHIIO TPeOYIOTCI MAKCUMAJIHLHOCTD
€JIMHUIIBI BOCHPOMU3BOJICTBA: “TO, 4TO lepelaeTcs, KakK OJHO IeJi0e, U He
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SIBJISIETCSI YACThIO APYTO#l HACTEIyeMOi € TMHHIITH .

B 1974 r. 6bu10 BBeseHO TpejcTaBienne 0 MexaHuzme SOS-pemnapaiuu.
DTO eme OAWH TUpuUMeEp enuHuNb (GyHkuun. Penapayus - TOUMHKA
nedekro B JIHK. /ledekTbl BO3HHKAIOT KaK IOJ /JIefCTBHEM BHEIIHUX
dbakropo (0b61yUeHHe, XUMUIECKOE TTOBPEKICHUE, TIEPErPeB, ...), TaK U U3-
3a BHYTpeHHUX caydaitnocreil (omubku mpu yapoenun JTHK u r.o.). Curnan
oencreua SOS 3HAKOM BCEM.

dAsnenne SOS-pemapanuy 3aka0YaeTcss B TOM, 9YTO B OTBeT Ha
yBeJImdeHue B KJeTke KojaumdecTBa mospexaennii JIHK pesko nosbimaercs
HHTEHCUBHOCTH MyTanuii. [Ipeanonaraercs, 9To 310 He HaHAJIBHOE CJICICTBHE
MOBPEXKIEHWH, a PE3YIbTAT BKJIIOYEHUS CIEINAJbHON CUCTEMBI. DTa CUCTEMA
U HpeacTaBiger co0oi (YHKIMOHAIBHYIO Hacaeayemyio eaunumy SOS-
peraparuu.

CymiecTBylOT IKCIepUMeHTAIbHBIE JaHHBIE, CBUIETEIHLCTBYIONINE B
[OJIb3Y HAJIMYHs TAKOrO MexaHu3ma y Oakrepuii [95, 108|. IIposicusirorces
MOJIEKYJIAPHBIE OCHOBBI €r0 JIeHCTBHS.

Nmerorces takxke panubie 43, 118|, 410 1 y MJIEKOMUTAIONUX CTPECCOBBIE
HArpy3KH MOIYT YBEJUYUBATH T'€HETHYECKYI0) H3MEHUYMBOCTDL ITOTOMCTBA.
B mnepByio ouepejib 3TO M3MEHUYHBOCTH PEKOMOMHAIMOHHAS: YCUJINBAETCH
[IepeTacoBKa T'€HETUYECKOrO MaTepHuaJja, H3MeJb4aloTcsd —HacJjeyeMble
€JIMHUIIBI, YMEHBIIACTCS BPeMs UX KU3HHU.

A BoOT mpuMmep, Kacapomuiics GYHKIHOHHPOBAHUS (DaKyJIbTATUBHON
KOMIIOHEHTBI I€HOMA. YMHOYKEHHE aKTUBHO PadOTAIONIUX I'€HOB - BAYKHbBIH
9JIEMEHT COBPEMEHHBIX THIOTE3 O BO3MOXKHBIX IIYTAX HalpPaBJICHHON
u3MeHuInBOCTH. Hajaumume »3toro 3dgdekra NOATBEPKIEHO TIIATETHHBIM
skcrepuMenToM. CucreMa, obecrednBaoniasg Takoil 3MdeKT, Toxke MOoKeT
paccMaTpUBATLCI KaK IPeTeHIeHT Ha POoJb HAaCAeIyeMO# eIUHUIIBI.
Kcraru, B MoJIeKygpHOIl OCHOBE 3TOH CHCTEMbl, HApYyIIAIONIEH OTYaACTU
IIOJIOZKEHUE O HEHAIPABJACHHON M3MEHYUBOCTH, JICZKUT, BEPOATHO, JPYIrOH
HAPYUIUTeb - 00pymmBImii nertpasibuyo gormy (JITHK—PHK—6em10k)
nporecc obparHoit TpaHckpunnuu, nepenucbiBanusg /JHK ¢ PHK. Ecianm
red paboraeT MHTEHCHUBHO, Ha HeM cHUHTe3upyercd mHoro marpudnoit PHK,
HekoTopbie MoJjiekyJibl 1ot PHK moryT 6biTh “0bparno nepesejens’” B JTHK.
@epMeHT, KOTOPBIH OCYIIECTB/IAET ITEePeBOJL, MPOAYIUPYETCS € MOMOIIBIO
BUPYCHBIX TEHOB WM HEKOTOPBIX MPBITAIOINX TeHETHIECKUX IJIEMEHTOR.
MozkeT, B 9TOM ¥ COCTOUT UX 3HAYEHHUE JJIsi OPraHU3Ma B IBOJIIONUN !

Cnenysd 3a OCHOBHOW TeMOW TJIaBBl, MBI TPUBOJWIN IPUMEDDI
PYHKIMOHAJIbHO-IEHETUYECKUX €JIMHUIl. BO3MOXKHbI U Jipyrue. BoJiee Toro,
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TPAIUTIUOHHO, TOBOPs O (DYHKIUIX, UMEIOT B BUIAY (DU3UOTIOTHIO.

Cucrema KOKHOTO JbixaHus y amdubnit - HacjaeIyercs, CIoCOOHOCTH
JIeTaTh - HAC/AEIyeTCsl, HAJWYNe CUCTEMbl CUMOWOHTHOTO THIEBAPEHNUsI
¢ ydacTumeM MUKpOMJIIOPHl KWIeYHHKa ToxKe Hacjeayercd. [Ipmmepos He
CYECTh.

Brimenenne  QyHKIMOHATBHBIX — €IWHUI] BO MHOITOM  aHAJOTHIHO
KJIACCHYECKOfl TeHeTHKe IPHU3HAKOB (a He MOJIEKYJSpPHBIX reHoB). Jlis
aHaJM3a TOMmyJsiuii  ObljIa Jlayke BBIJEMEHA JJeMEeHTapHas eJIUHUIA
dbenoruna, snementapubiit npusnak - “dben” [128|. Ilpapma, denernka
Jaire BCero HMeeT JeJ0 € JeTKOOOHAPYKUMBIMH MOPQOIOTTIeCKIMHI
OCODEHHOCTAMH, a He ¢ (DYHKIMOHAJIHLHBIMEU eJuHUIaMu. BbpLio Obl ovueHb
BaKHO MOBTOPUTDH (heHeTuKy (hyHKIIMOHAIBHO, C BbIJICJIEHUEM JIEMEHTAPHBIX
e IMHUTL (DYHKITHH.

bBamskum 1o yHKIUSM  eaMHWIIAM  BOBCE  He  00s3aTesIbHO
COOTBETCTBYIOT — IOXOXKHE MOJIeKy/IsapHble  (“UHTHMHBIE”)  MEXaHU3MBI.
[[Iupoko pacupocTpaHEHO B MUPe YKUBOTO SBJIEHUE KOHBep2eryul: OTU3KIe
HUIU  3AI0JHAIOTCS  OPraHu3MaMu € HOXOXKMMHU  HPUCIHOCOOICHUSIMU.
[Toxoxkumu, HO He Bcerga pojacTBeHHbIME. KuT u jnenbdun - e puibol. 1 y
GYHKIIMOHAIBHBIX €HHUI JTOJIKHBI TPOSABIATHCS 3P MEKTH KOHBEPTeHINH.

OyHKIUOHAJBbHAA HacJedyeMas eJIWHUIa He ecTb opraH. (Oprasbl
MYJIbTH(DYHKIMOHATBHBI, HUMEIOT MHOIO ((PYHKIHH. DTOT UPUHIUI OBLI
chopmymupoan A. Jlopuom erme B 1875 1. [42]. B muporecce sposonun
GYHKIIIE MOTYT MepeIaBaThCd OT OJHUX OPraHOB JAPYTrAM, & MOOOYHBIE
GDYHKIINY CTAHOBUTHCS OCHOBHBIMU, OJTHU (DYHKIIUHA TPHOOPETAIOTCS, JIPYyTHe
- YTPaYUBaIOTCH.

DKCTpeMaJIbHBIM BBIpayKeHHeM OJIHOM W3 (QYHKIUOHATIBHBIX TOYEK
3peHns MOTyT cayxkuTh cioBa [I. K. Amoxumna: “Bumomory B mmpoxoit
cremeHn 0e3pa3INIHO, KAKAM COYETAHNEM CTPYKTYD U KaKOil apXuTeKTypoit
GU3NOJIOrHYeCKUX MPOIECCOB 0becrednBaeTCs Jannasd (PyHKIMSA, JTUITL Obl
TOJBKO OHA YCIHENTHO MpHcIocabrBaja JKUBOTHOE K BHEITHUM YCJIOBHUAM U
MO3BOJISIIA €My HJITH 110 MYTH nporpeccuBroit ssosomun” (3], ¢. 135).

DTO TOJBKO OJIHA W3 Kpaiinocteit. B dusznosmornn ux mMoxkeT OBITH, KaK
MuaUMYM, jBe. Fire B 1909 r. Keiir Jliokac, anain3upys JUCKYCCUU BEJIMKUX
ouostoro XIX Beka, peJIOXKILI JIJIT KazKI0T0 3JIeMEeHTa (DYHKITHOHUPY IOTITeiH
cucreMbl (OH WMeJ B BHIY B IEpPBYID OdYepenb KJAETKH) pa3iandarTh
Pyrryuonasorylo cnocobhocms U Gyrryuonasbroe nosedenue [52].
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8.8 CnoocobHocTu u oBeeHHE.

I[I. K. Anoxun oObsBaser TrJIaBHBIM (DYHKIIMOHAJIHLHOE MOBEJIEHUE,
KOTODOe MOXKeT JIOCTHTAThCd 32 CYeT COOPTaHW3alWi PA3IUIHBIX 110
CBOMM CIOCOOHOCTSIM 3JIEMEHTOB. DTOT AaKIEHT i aBTOPOB TeOpUHu
(DYHKIIMOHAIBHBIX CHCTEM - TEOPHUH IeIeCO00Pa3HON COOPTAaHU3AINH - OUeHb
Baxken. Keiir Jliokac, pa3jesns criocoOOHOCTH U I[OBEJIEHUE, BbIJIE/SeT KaK
TJIaBHOE CIOCOOHOCTH. CIOCOOHOCTH 37IEMEHTOB OH TI0JIATAeT OJHHAKOBBIMH,
eclM OJIMHAKOBBI WX Deakinuu Ha oauHakoBbie crumysabl. (Ham takoe
ompejiesieHNe KayKeTcs OYeHb VIAOOHBIM JJId JeMOHCTPAIluu TOH pOJIH,
KOTOPYIO TOYHOCTDb U JeTAJbHOCTH PACCMOTPEHHS UI'PAIOT B (DOPMUPOBAHUT
OMOJIOrNYeCKUX HOHSTHI: € KAKOW TOYHOCTHIO M B KAKHX OTHOIIECHUSIX
PEAKIHUH W CTHUMYJ/IbI TOJIATA0TCA OAWHAKOBBIMHU?! $ICHO, YTO TOJTHOCTHIO
OHM COBIAJIATH HE MOTYT. Pa3nIHBIMI YPOBHSIME TOYHOCTH ¥ JIETAJTHHOCTH
HOPOKJIAIOTCS M PA3IHIHble KIACCU(DUKAIMH CIIOCOOHOCTE. )
9TO BajkKHee: cIocoOHOCTH wan moBeieHue? Boobiie Tak cTaBUTH BOIIPOC
HETb3s - €CTECTBEHHBIH OTBET TOXKE ABJISIETCSI BOIMPOCOM: JIJIsT Yero BakHee?!
Jl1s1 BBIZKUBaHUSI OT/IEJIBHON O0COOM - CKOpee BCEro, MOBEIEHNE, XOTs U 9TO He
abCoJTIIOTHO, Beb 0€3 HEeKOTOPOro JAOCTAaTOYHOTO Habopa CIocoOHOCTEH OHO
HEBO3MOYXKHO. YUTO yKe KacaeTcs TPOrPECCHBHON IBOJIONNN - TO TYT BOOOIIE
HET JakKe HaMeKa Ha OJIHO3HAYHOCTH. DBOJIOIMUOHUPYIOT CIHOCOOHOCTH
37IEMEHTOB, CO37laBasi HOBBIE BO3MOXKHOCTH I COOPTaHU3AINU, s
nosegenus. C npyroit cTOPOHBI, HOBbIE (DOPMBI HOBEJICHUS CO3JAI0T HOBBIE
YCJIOBHUsI I OTOOPa Cpeu OPTaHM3MOB, HECYIIHE PA3HbIE CIIOCOOHOCTH.
Taxkoe pazjenenne Ha HYHKIIMOHAIBHBIE CIIOCOOHOCTU U (PYHKIMOHAILHOE
MOBeJIeHNe BBIHYZK/IaeT BBECTH JIBa KJacca (PYHKITMOHATBHBIX HACTETYEeMbIX
eJIMHUT]. OJUH - JIJIsl CIIOCOOHOCTel, IpyToit - mid noBedenus. VHTepecHas
JleTaib: W OCODEHHOCTH CTPYKTYPBI, ¥ XapPaKTePUCTHKH JJIEMEHTOB
OKa3BIBAIOTCS B OJHOM Py HACAEIYEMBIX €IUHUIL. C STUM MbI BCTPEIAEMCS
He BrepBble. KapnoTui u reHoTHIl, MEXaHU3Mbl T€HETHYECKONH OPTaHU3aInN
reHOMa, TeHBl U SMUTEeHBl - STU NPUMepPbl BO MHOTOM aHAJOTMYHBI. B om1HOM
psiJly CTOST HAC/elyeMble eJUHUIIbI, KOTOPBble B JIPYIHX OTHOIIEHHSX (32
HCKJIIOYEHHEM BOCIPOU3BOJICTBA) JAJIEKO HE OJHOTHITHBL U JAazKe 10 [4NHEHbI
JIPYT APYTY KaK CHCTEMA U COCTOSHUE, JeMEHT W CTPYKTYpPa U T.II.
MpUMEpHI  eJUHUIl TOBeJeHUs: cucteMbl SOS-penapanun U yMHOMKEHUsI
AKTUBHBIX T€HOB, JIeTaHWe W TIOpXaHWe, JerovyHoe JIbIXaHWe U BCe
TO Ke CHMOMOHTOe THINeBapeHne. A BOT W TpUMep, BOIIEANANA BO
MHOI'ME PYKOBOJCTBa BBUJY CBoeil 3abasHocTu. FKcrb pbiOka - OpbI3IYH,
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KOTOpasi, BBIIJIEBBIBas B BO3JIYX CTPYHUKY BOABI, COMBAET HACEKOMBIX JIIsI
cBoero mponutanusi. Hajmuawme takoro crocoba g00bIBaHUST THUIHA MOYKET
paccMaTpPUBATHLCS KaK eIUHUIA TOBEIeHHS.

Tenepp  eguHunb-cnocobnoctu. /g  jgetanud © HOpXaHUs
(IUTAHUPOBAHWs) 9TO - HAJIUYHE KPBUIHEB WM TEPENOHOK WM  ellle
qero-HuOyIb B 3TOM poje. [as 3K30TH4IecKoil peIiOKK - CIIOCOOHOCTH TOYHO
IJIEBATHCsI  (COOTBETCTBYIONIEE YCTPOHCTBO DA3IMYHBIX opranos). s
CHCTEMbl YMHOXKEHHSI TeHOB - Hajguume B KJjaeroudnoit /IHK sj1emenTos,
KOJIMPYIONHX (hepMEHTHI 0OPATHONW TAHCKPHUIIIIHH.

CoBpemennas “dusnosorusa crocobnocreit” paboraer B OCHOBHOM Ha
KJIETOYHOM ypoBHe. TyT ciocOOHOCTH COCTOIT B TOM, YTO Ha ONpEIeIeHHBIE
CUrHAJIBL (9ale BCero XUMUYECKHe) KJIETKH DPearupyloT OIPeIeJeHHbIM
06pa3oM (9acTo - ToKe XUMHYIECKAM, CHHTe3UPYS WJIH BbIIEJsIsS PA3THIHbIE
BerecTBa). [loBemeHnu 31ech 3aKII09aeTCsT B ONMpPEJEIeHHON CHCTeMe
B3aUMHOU peryjsiiuu, B pe3y/brare KOTOpPOoil KaKasg-TO YacTh CIOCODHOCTEH
peau3yeTcd U OpraHu3M B CBOEi »KU3HU CTAHOBUTCS TEM, UTO OH €CTb.

VCJIOBHOCTD M HEADCOJIIOTHOCTH PE3KOI'0 Pas3rpaHUYeHUs 11OBEeJIeHUus U
CIIOCOOHOCTEH CTAHOBUTCS SICHOH TIPH PACCMOTPEHUH WHINBHILYAIbHOIO
paspuTusi. CIOCOOHOCTH 3JIEMEHTOB CKJIQ/IBIBAIOTCSI B XOJI€ TOTO PA3BUTHUSI
KaK pe3yabrar IoBejeHus - JAudpepeHnupoBka  KJIETOK BO MHOI'OM
3aBHCUT OT HMX B3auMmojeiicTBus. KomedHno, moreHnuaabHOe pasHooOpasue
CIIOCODHOCTEH MpeIonpeIe/IeHO HACIEICTBEHHOCThIO, HO KaKHhe U3 HUX U KaK
CTaHYT PeaJbHOCTHIO, 3aBHCHT OT (DYHKIIMOHAJIHLHOIO MMOBEICHHUS KJIETOK B
MPOTIECCe PA3BUTHS.

MozkHO ObL10 OB CKa3aTh TaK: B MHAUBUIYAIbHOM PA3BUTUU CIIOCOOHOCTH
CKJIAJBIBAIOTCA, & IOTOM HJIET IOBeJeHHEe INPH 3aJAHHBIX CIIOCOOHOCTSIX.
N tak m me tak. Momeab “pa3BuTne - HOpMAaJbHas »KU3Hb - CTapeHUe -
cMepTh”, KOTOPO MBI HE MOJIb3YEMCsl, BCe Ke YIPOIIAeT PeajbHOCTh (Kak 1
nosiozkeno Mozenn). “Bosbiiime Guosorndyeckne dachl” He OCTAHABIHBAIOTCS
OT OILTOJOTBOPEHHS JIO CAMOU CMEpPTHU, U Te K€ IPOIECChI, KOTOpPble MBI B
OoJ1ee TPOCTOM MOJEN OIpe/IessieM KaK OTBETCTBEHHbBIE 3a Pa3BUTHE, BEIYT
HAC BCIO YKU3Hb W MPUBOJAT K CTapeHuIo u cMepru [39].

DTO emie OJHA MOJIEIb, W OHA HPEACTABJIAETCs 00JIee ILJI0I0OTBOPHOM.
C Takoil TOYKH 3pEHUS TOBEIECHUE W3MEHSeT CIOCOOHOCTH, CIHOCOOHOCTH
BBIPAYKAIOTCS B TOBEJIEHWH, IMKJ 3aMBIKAeTCA W TakK jgajiee, 10 KOHIA.
Mo:KHO, KOHEYHO, BBECTH JIBa MacIITaba BpPeMEHH: BpeMs aKTa IOBeJIeHUS
U XapakKTepHOoe BpeMs H3MeHeHHd crocobHocTelt. Ha HavaabHBIX cTaIusIX
HMHIMBU/IYAJIHGHOIO PA3BUTHSA OHH OJIM3KU, & HOTOM PA3INUMA MEXKJLy HUMU
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HAPACTAIOT.

CyIiecTBeHHYIO POJIb B paszfeeHnn (PU3NOJOTHYECKUX CIIOCOOHOCTEMH
U TOBEJECHWS  UrPaeT  NPOCTPAHCTBEHHBIH  MacmTad:  CHOCOOHOCTH
MAaKpPOCKOIUYECKOTO  YPOBHS  CyTb  DPe3yJbTaT  [OBeJeHUus  HA
MHUKPOCKOITHYIECKOM yYPOBHE, CIIOCOOHOCTH OPIaHOB CO3/AIOTCS IOBEJICHUEM
KJIETOK.

8.9 Ilnara 3a dyHKIMIO.

Yro06b1 Jrydime  pasobparbesd ¢ (PYHKIHOHAJIBHBIME — HACJIEyeMBbIMU
eTMHUTIAMHY, TTOTBITAEMCS TOHATH, KAK CTPOUTCS JIJIsT HUX MOJIeJIb THIIa “0TOOD
[0 TPU3HAKY - KUPIUYUKHA W IIPEJIBAPUTEbHBIE IMard IBOJIOMHUOHHBIX
Mofeseil (OCHOBBI I a3bl).

Y1o0Bl TOCTPOUTH TAKYIO MOJIEIb, HAJIO (DOPMATHU30BATDH TOT BHIUTPHITIT
JIJISL CBOETO BOCIIPOU3BOJICTBA, KOTOPBIH HeceT (DYHKITMOHUPOBAHUE € TNHUIIHI,
U, C JpPYyroifi CTOPOHBI, OIMHCATH “IEeHY’, KOTOPYIO ILIATHUT OPraHu3M 3a
ocyiiecTBienre (PyHKIUNA UM 38 CO3/aHUE CIIOCOOHOCTH.

[Ipusnakom, Mo KOTOPOMY HJIET OTOOD, SABJISETCS UHMEHCUSHOCMb, C
KaKOil BBIMOIHAIOTCA (DYHKIIUUA UJIM BBIPAKEHA, CIOCOOHOCTH. U BBIUTPHIIII,
U TJaTa 3aBHCAT OT 3TOW WHTeHCcHBHOCTH. VITak, QyHKIHOHAIbHAS
HacJeyeMas eIMHANA OOBITHO MMeeT JIBOWHOe BBIparKeHHe - KadeCTBEHHOEe
OMHCaHUe TLTIOC YUCTO0 - HHTEHCUBHOCTH. Jlo 9TOTO 0 umcesie pedyn He OBLIO, a
[PU TOMBITKE MOJE/JIUPOBAHNS OHO Cpaly MOSBUIOCH. He ofHa Hacemyemast
eJIMHUTA COOTBETCTBYET (DYHKIMU, & Cpa3y MO MEHbIIeil Mepe OTPe30K
B3aMMOHUCKJIIOYAIONIINX BO3MOYKHOCTEI.

[Ipu upesmepHoit wHTeHCUbpUKaNuU DYHKIINH BBIUTPBIT yKe He OyIeT
3aMETHO YBEJUUYUBATHCS (MOYKET OBITh, TaYKe YMEHBIIUTCS), & AT CHIbHO
Bozpacrer. [Ipm MajbIX WHTEHCHBHOCTSIX, HANPOTHUB, ILJIATA MOZXKET PacTh
Me/IJIEHHee, YeM BBIUTPHINTL. B 3TOM cjydae CyIIecTByeT ONTHMAa/IbHAs
MHTEeHCUBHOCTH. Ecin ke HA BceM WMHTepBaje BO3MOYKHBIX WHTE€HCUBHOCTET
BBIATDBINI pAcTeT MeJlJIeHHee, YeM IJIaTa, TO ONTHMAaJeH OTKa3 OT (DYHKITUU
- HyJIeBasd WHTEHCUBHOCTb.

W Bururpsiin, u maara JOJIZKHB U3MEPIThCsl B OJHUX eaununax. Jlydire
Bcero - B ko3 durmenta pazmuozxkenus. Ho 3to ne Bceryga ynaercs. Torma na
MTOMOIIb TIPUXOIUT TIPEICTABICHNE O pecypcax: (PYHKIINS TOCTABIAET PECYPC
OpraHW3My, HO NpU 3TOM Ha Hee TOXKe TpaTUTcd pecypc. B mpocreitmux
IpUMepaxX pecypce OJIMH, U3MEPeHHbIH, HallpuMep, YHeprueii. Hakoner, MoxKHO
paccMaTpuBaTh CHCTEMY CO MHOIHMHU PECypPCaMU: SHEPrusi, Pa3/JIUdHbIC
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BEIEeCTBA U T.J.
mepBast BCTpeda ¢ miarToi 3a (PyHKIUIO Tpou30iuia y Hac B riase “Orbop 1mo
npusnaky’ . [TomuuTe, caydaiinoe 06pa3oBaHue 3AMUTHBIX MTPUCIOCODICHUHT
U IJIaTa 33 9TO - MeHbIlee KOJTMYeCTBO IMMOTOMKOB y 3alllUIIEeHHBIX 0co0eil,
€cJIM, KOHeYHO, Cpella He arpecCuBHA.

Cnoxuee, 4eM s TOBeAEHUs, OOCTOUT J€JI0 ¢ ILIATON 3a CIOCOOHOCTD.
Koneuno, cnocobnocTs Hal0 MOJJIEPKUBATH U TPATUTHh HA 3TO pecypcbl. Ho
KaK y9IeCTh 3aTPAThl HA HEE B XO/Ie WHINBHIYAJBHOTO pa3BuTua! A Beab OHI
MOTYT OBITH CYIIECTBEHHEE PACXOIOB HA TOJIePKAHHE.

Ectp Takoit mpmeM - CYUTAOT, YTO KaXKJasd CHOCOOHOCTH MOXKET
VCIJIMBATHCS ~ TOJBKO 3a cueT JpyruxX. drtobOel  dhopmaan3oBaTh
9TO  YTBEp:KJIEHHE, BBOJUTCH “‘6exmop uMmencusHnocmetl - HAOOP
WHTEHCUBHOCTEH BBIPAXKEHUS J[JIsI BCEX CIOCOOHOCTEH. Y TBEPIKIAeTCS,
YTO MHOZKECTBO BCEX BO3MOXKHBIX 3HAYEHUI 3TOTO BEKTOpPA OTPAHUYEHO U
B COOTBETCTBYIONIEM MHOTOMEDHOM IPOCTPAHCTBE BBOJUTCS €ro T'DAHUIIA.
Omna massiBaercs mnoorcecmeom Mamwro-Kepmara [90]. YBbI, B 9TOM ciaydae
HE y/IaeTCs MCCJICI0BATH OTOOD 110 OJIHOMY HPU3HAKY - CBA3U MEXKJIy HUMU
3aCTAB/ISIOT U3y4aTh OTOOP HA MHOTOMepHOM MHOzKecTBe M3thio-Kepmaka.
Buosornyaecku Boie/ieH ciaydail, KOTa Pa3BUTHE CIIOCOOHOCTEH JTOCTUTALTCS
n3-3a GOJIBIIAX 3aTPAT HA HOTOMCTBO (KAK Y MJIEKOIUTAIONINX ).

C ToYyKM 3peHwus, OIpeaejasgeMoil 3IBosonued (DPYHKIMKA, BaxKeH
BOIIPOC: JTAaeT JIU paccMaTpuBaeMast (PYHKINS KaKWe-TuO0 MpPEeuMYIIecTBa,
MPEBOCXOJISINNE 3aTPATHI HA HEe MPU MAaJblX WHTEHCHBHOCTSIX ITPOSIB/ICHUS.
Ecnmn  ga, To TOorma oOHAa MOXKET pa3BUBATHCA W JIOCTUTATH CBOETO
ONITUMAJIbHOTO BblpakeHus. Eciaum HeT, TO BO3HUKHYTH “‘C HyJd OHa He
MOZKET.

[Toxkasyit, mambosiee WHTepecHA CHUTYaIus, KOTJAa (QYHKIUS BLITOIHA
(BBIMIPBITI TPEBOCXOUT PACXO/]) TOJIBKO DU CPEJAHUX HHTEHCHBHOCTSIX. DTO
BeCcbMa BeposTHO. KoMy HYKHBI, HATPUMED, MEKPOI03bI MUIEBAPUTETHHBIX
cokoB? OHH MOTYT HpuOOpecTH 3HAYEHHE TOJHKO ¢ KOHEYHBIX, OTIAJCHHBIX
OT HyJIs KOJHYEeCTBEe W AKTHBHOCTH. A “9yTb-4yThb ILIEBAaThCA OpBI3TYHY
COBCEM He HYXKHO. 3aTpaThbl Ke W TPU MAaJbIX HHTEHCHUBHOCTAX WM
HPOTIOPIUOHAIBHBI.

BosuukuoBenme HOBBIX (pyHKIUi, HAYWHAS CO CBEPXMAJIOH WX
WHTEHCUBHOCTH, KaXKeTCsl MaJoBepOITHBIM. (COOTHOIMEHNST BBIUTPHITITA
U 3aTpaT B 3aBUCUMOCTH OT WHTEHCHBHOCTEH WMeEIOT, CKODee BCero, B,
IpeJICTaBJIeHHBI Ha PHUCYHKE. DTO, KOHEYHO, THIIOTe3a, HO OHA KarKeTcs
odeHb 1paBjoNoA00Ho#. Konrpupumeps Kk Heil wu3 dusuosorun HaMm
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HEU3BECTHHI.

B cuny ckaszamnoro mpuobperaer 0coboe  3HaUYeHHWE  sIBJIEHHE
npedadanmayuy [28]. CrocoGHOCTH HapaIUBaeTCsi 10 HEKOTOPOro IOpora
KaK Mmobounblii 3pdekt apyroir (HYHKIUA U JHUIOIL IOCTe HPOXOXKICHHS
[IOpOra, CTAHOBUTCSA “BBITOJHON”, IIOIXBATHIBAETCS IIOBEIECHHEM, & IOTOM
u orbopom. Ilo-apyromy Bpoge ObI OOBIYHO U OBITH HE MOXKET, pa3Be UTO
KPYyIHAsl MyTalis CJYy4YailHO cpal3y CO37aeT HOBYIO cuctemy. [logHOCTBIO
npenebperaTh TAKOH BO3MOXKHOCTHIO HEJIb3sl, XOTA OHA, KAZKETCS MeHee
BeposiTHOi. (Ho KTo m3mepsit aTu BeposiTHOCTH?)

“777777777777777777777777777777777777777777777777PI/ICyHOK7777777777777777777777777777777777777777777777

CooTHoIlIeHe MEXKIy SBOJIONKEH cIocoOHOCTell W (PYHKIIMOHAILHOIO
HOBEJICHHSI NIPEJICTABISCTCS B IePBOM (MJIH JjazKe “HyseBoM”) npuOJInzKeHIN
Tak. 3a cuYer MajblX Bapuanuii u orbopa (a, Moxer OBITh, IpU
YVYACTHU TPOIECCOB HAMPABJICHHON HW3MEHYHBOCTH) WIeT “ajantoreHes’,
COBEpPIIEHCTBOBaHKE  mMelonmuxcsd  ¢yHkmuid.  HoBble  crocobHocTH
HAKAITUBAIOTCS KOPPEJSITUBHO (110 XO/Y ) U “CrIocOOHOCTSIME”, CTPOTO TOBODH,
[OKA HE SIBJIAIOTCS - 9TO ITO 3a crocobnoctu 0e3 pyHKIUOHUPOBAHUS !
Hauwnass ¢ HEKOTOPOro mopora WHTEHCUBHOCTH CBOErO IIPOSBJICHUSI,
CIOCOOHOCTH HAYMHAIOT CHAYAJIA CJIydaitHo, a motoM (oT6op njet!) Bee vare
BKJIIOYAIOTCSA B HOJABHUKHBIE CHCTEMbl (DYHKIIHOHUPOBAHHUS - IIOSBJISETCS
HoBasg eauMHMIA ToBedeHus. OHa H3MeHSeT CHTYalHIo, ‘“aJanToreHes”’
HAYMHAET UATH B JIPYTOM HAIpaBJIEHUN.

HeobxoaumocTsh  npeojoJsienuss mopora Jijisg  TOrO, 4YTOObI  HOBBIE
CTIOCOOHOCTH  CTAJIM TOJIE3HBI, HABOJAUT HA MBIC/Ib, YTO JeHCTBUTEIHHO
HOBOE Ha KJETOYHOM YPOBHE BO3HHUKAET PEIKO - HOBOE €CTh XOPOIIO
IeperpynnupoBanHOe CTapoe.

A. M. VYromeBelM co3maHa KOHIENIHUsS (PYHKIMOHAJBHBIX OJIOKOB,
pekoMOuHanueii M CpaBHUTEJBHO MaJiOl aJ@NTUBHON HM3MEHYMBOCTHIO
KOTOPBIX CO3/IaHO Bce (PyHKIMOHAAbHOE pa3noobpasue. Monorpadus
[101] wmaceimeHa wHTepecHEHITMME TPUMEPAMHE, TOITBEPKIAIONUMI Ty
KOHIICTIITHIO.

Koxkuble gapl JIryIIeK TPpUCYTCTBYIOT B KEJIYI0YHO-KUIIIETHOM TPAKTe
mitekonuTaonmx. Tam ouu pabdoraior ropmonamu. CTepouHbe TapMOHBI
BBIPAOATHIBAIOTCS HE TOJTHKO y MO3BOHOYHBIX, HO U y TPUOOB, U y PAaCTEHHIi.
Baxubiit ropmon wHeiiporenzun. JleficTBytonuii Ha HEPBHYIO CHCTEMY,
BBISIBJIEH y T'YOOK. A y TeX He TO 4TO HEPBOB - JaKe HACTOLAIINX OPraHOB
metr. Crnucok coBnajenuii orpomen. Vckmodennit Bpoje ObI MeHbIIIE.

[Ipu nepBom 3HakoMCTBEe Takue (haKThl BBHIZBIBAIOT MOUYTH MHCTHIECKOE

157



YYBCTBO HepeJl HEMOCTUXKUMBIM €IUHCTBOM CTOJIb Pa3HooOpasHoit 7ZKu3HH.
HaLH/IHaeT Ka3aTbCd, HYTO 3IBOJIOIUA JABUZKETCA CPABHUTEJILHO Cﬂa6bIM
aJIANTOreHe30M (PYHKIIMOHAIBHBIX CIHOCOOHOCTEl M TMPOUCXOIAIIUMHA BpeMs
OT BpeMeHHU Kap/IMHAJIbHBIMH ITepecTpoiikaMu (DyHKIIHOHAJTHLHOIO [TOBE/ICHUS.

MozkHO mpejnoaraTb, 9To 3aTpaThl Ha 3aKAJKY B HHIABHIYAILHOM

Pa3BUTUU HOBOrO (PYHKIIMOHAILHOIO IOBEIECHHSA MEHbIe, YeM Ha HOBYIO
ctocoOHOCTh. OT TAKOro UPEANOIOXKEHNsT IPUXOAUM K JOTaJKe, 9TO Ha
JIOCTATOYHO 3JIEMEHTAPHOM OHOXUMHUYECKOM M (DU3MOJOTHYECKOM yPOBHE
9BOJIIOIAN  CIIOCOOHOCTEH TMOYTH HET W TPOTPEcC - 3TO  IBOJIONHUS
PYHKIIMOHAJIBHOTO TIOBEeJACHUsT TPU (PUKCHPOBAHHBIX CIOCOOHOCTIX. DTO
VIPOIeHUe IpeIblAyIeid MOoAeIn (a;LanToreHes crocoOHOCTell - mepecTpoiika
1HOBeJIeHUs - HOBbII a,ZLaHTOFeHe&..).
HE HaJO NyTaTb 3TH CHUMIaTH4YHbLIC MOACJIH C PEaJIbHOCTDBLIO. XOpO]HO 6BI
C WX TOMOIIBIO TTPOUTHU KOJOCCAJBHBIN Oarak JaHHBIX CPaBHUTEIHHOM
dbusnonorun u smbpuosornu. Muoroe yxe caenano [101], Ho eme Gosbire
npeactouT. HakiaapiBass BO BceX caydasgx Ha MaTepuaa (HU3HOJIOTHH
ONIO3UIKIO “(busrosIOrnIecKne crocoOHOCTH - PUBNOJIOITUECKOe TTOBeIeHHe”,
BbLJCJIdd COOTBETCTBYIOIIME HacJedyeMble €IUHUIbI W paCCMaTpHUBad HUX
COTIPSIKEHHYIO JBOJIONNIO, MOYKHO MHOTO€ NMOHATH B mcropun 2KuW3Hu U B
€e HaCTOSIIEM.

[IpencraBiasgercs BepOATHLIM, YTO HAUOOJBINHE TPYIAHOCTH M CIOPBI
OyJeT mpH 3TOM BBI3BIBATH pa3jie/ieHHe Ha CIIOCOOHOCTH U moBegerue. OHO
HEOJHO3HAYHO, HO HMEHHO VIA4HOE IIPOBeJeHHe pa30WeHuss BO MHOIOM
IpeJonpeaensieT ycex MWW Heyaady MOAEINpPOBaHUs. XOPOIIo OBl eIe
IIPE/ICTABUTDH CIIOCOOHOCTH KaK ITPOIECC U CBA3ATH UX C IIOBEICHUEM, BKJIIOUUB
TeM CaMbIM OOJIbIIHE OHOJIOTHYECKHE YacChl, OTMEPSIONINe BpeMs »KH3HH.
YBBI, 3TO MOKa U3 00JAaCTH HIEAJIOB.

8.10 O00061IeHHbII TEeHOTUII.

Vtak, ruraHTckoe pasHOOOpa3me HacjJaelayeMbIX eIHHHIl: OT TeHOB W
KapuoTuna a0 (pyHKIHOHATBHBIX €IUHHIL CTIOCOOHOCTEH 1 ToBeaeHus. Camoe
CTPAHHOE, YTO NPH OJMHAKOBOM BpeMeHH cyiiecrBoBanus (orbopa) T ownu
BCE CTOAT B OJHOI MOJENIH PII0M, KaK PaBHBIE: BOT OPraHU3M, a BOT CIHCOK
ero HacJIedyeMbIX eJNHUIL. STOT CIHUCOK U eCTh 0000UW,eHHbITl 2eHOMUN.

Ecaun 3abpiTh 0 BCeX WIPOYHX OTHOINEHHSX MeEXKJIYy HACIeIyeMbIMU
eIMHATIAME, KPOME UJIEHCTBA B OOOOIIEHHBIX TEeHOTHIAX BO3MOYKHBIX
CYIECTB, TO Kakue cBsi3u ocranyrcs! Mubimu ciaoBavu, 6osiee hopmasibHO:
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MOZKET JIM TPOU3BOJbHOE MHOXKECTBO HACTEAYEeMbIX eIWHUI] COCTABUTH
00ODIIeHHBINT TeHOTUII HEKOTOPOTO BO3MOXKHOTO cymecra?! Ecam wer, To
KaKOBO TPOCTPAHCTBO JOMYCTUMBIX BO3MOXKHOCTETT?

Bompocer Takoro poga yzxke obcyxkmaanchb. B kuure I. A. 3aBapsuna
o cucrematuke Oakrepuii [48|, wmeroreit nomzarososok “IIpocTpancTBO
JIOTHYECKIX BO3MOXKHOCTEil’, B KadecTBe OCHOBHOT'O OTHOIIEHUS MEXKTy
Ipu3HAKaMu (HACIeyeMbIMI, KOHEYHO) PACCMATPHBACTCS HCKIIOYEHHE: eCJII
€CTb OJHO, TO HET JAPYroro. Bo3MOXKHO TakkKe OTHOIIEHWE: OJWH MPU3HAK -
yCJIOBHe, HEOOXOIMMOe JIJIsi JIPYToTo (OHO He MOCTATOYHOe). DTO - MapHbIe
(6uHapHbBIe) OTHOIIEHHs. ECTeCTBEHHO, YTO UMH MCYEPIbIBAIOTCS JIAJTEKO He
Bce oTHOIIeHUs. MOoOXKHO, HAllpuMep, pacCMATPUBATHL TPOWHBIE OTHOIIEHUS
(HampuMep, /1Ba SJIeMEHTa UCKJII0YA0T TPeTHii), YeTBepHble U T.)1. MOXKHO 1
mo-apyromy. Hampumep, BakHoe CBOIICTBO €IMHHUIL - 00PA30BaHUE TOJHOTO
B3aMMOUCK/IIOUAIONIero Habopa: Jiroboit opraHu3M H3 pacCMaTPUBAEMBIX
HeceT eMHUILY U3 Habopa, MpuieM TOJIBKO OHY. BelieseHne Takux HaOOPOB
- OINH W3 TPUEMOB JIJIsl ONACAHWS OTHONTEHUN MeKIY eTUHUIIAMHU.

Haxkomnen, 4ro0bl He BO3HUKJIO ONLYIIEHUS] UCKJIIOYUTEIHHON MPOCTOTHI,
HAIOMHUM OTHOIIEHUS MEXK/Iy aJjjIeIs MU B TeHETHUKE: AJLIeJIH JeJIATCS Ha
JIOKYCHI, KaKJbIii OpraHW3M HeceT He 00/iee JIBYX Pa3JUIHBIX aJiieeit
B KaxKJIOM JIOKyce. ITO - Ha sa3bike Mojesaun Mengeng-Noranncena. A
nomnbITaiiTech cHOPMYIUPOBATH B3aUMOOTHOIIEHWS MEYKIy eIUHUTAMUI -
TeHaMu, He MpuOerast K s3bIKY 9TOH MO TH!

Wrak, Bompoc 0 MpoCTpaHCTBE BO3MOZKHBIX 0000IIEeHHBIX TeHOTUIoB. OHO
COJIEPXKUTCA B CeMeiiCTBe BCEX MHOYKECTB, COCTABJIEHHBIX W3 HACJIEIYEeMbIX
eJIMHUTl, HO MeHbIle Bcero. HekoTopsle MHOXKeCTBa HEBO3MOYKHBI -
CYIIIECTBYIOIIHUX TeHOTUIIOB OBITH He MOyKeT. CyIIecTByeT cUCTeMa 3alpeTosB,
HO ee BHUJ 3apaHee Hem3BecTeH. bBoJiee TOro, B 0DOImIeM BHIE ee HETb3s
MOJIyIUTh U MPEJICKA3aTh. B KaxKI0M KOHKPETHOM CJIydae, sl KazKIaoi
MOJIeJIn OHA, OYJIeT MMETh CBOIO CIeNupUIECKYI0 CTPYKTYPY.

Oco0plit WHTepec MpeJICTaBIdeT H3yUeHHE HACJTe0BAHUSA HA TaKHX
BpeMeHaX, KOIJ/la yyKe HAUMHAeT CKa3bIBAThCAd W3MEHUYHBOCTH - HE CJIUIIKOM
CUJIBHO, HO yiKe 3aMmeTHO. [Ipm 3TOM BO3HUKAaeT HaJeXkKa YIOBUTH MEpBbIe
maru IBostonun. COOTBETCTBYIOIMHE BPEMEHa i PA3HBIX HACIEIYEeMbIX
eJMHUI] He CcOBHAmaroT. VM jaas KaKmaoro macmrraba BpeMeHH MOZKHO II0
anaysiornu ¢ noapazaenenusvu  JIHK  BeigeanTs cpeam  HacaeayeMbix
euHUT, (PaKYIbTATUBHYI0 KOMIIOHEHTY ¥ OCHOBHYIO, KJIACCHYECKYI0 U
bamancoByio. Ha »tux BpeMeHax pakyJbTaTUBHAsE KOMIIOHEHTa Oyrer
OTHOCUTEJILHO JIA0UIbHA U CHITPAET POJIb OIEPATHUBHON NMAMATH, 8 OCHOBHAS
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- JIOJTOBPEMEHHOH, KaaccuuecKas OyIyT ONHMCHIBATH BHYTPHIPYIIOBOE
IIOCTOSHCTBO, @& OaJaHCcoBasi - PEKOMOMHHPYEMOE BHYTPHIPYIIIOBOE
pasHoobpasue (kak u s JJHK, B onpenenennu knaccnveckoii n 6agiaHcoBoi
KOMIIOHEHT 00s3aTeIbHO YIacTue BbIIeJeHHON IPYIIbl OPraHU3MOB).

B3aBHCAMOCTB OT MacIITaba BpeMeHH! U, KOHETHO, TOYHOCTH (eTaTbHOCTH)
omucanuit obs3arenbHa. C  yBeJwYeHHEM BpeMeHH WU  IMOBBIIIEHAEM
TOYHOCTH (PAKYIbTATHBHAS W OAJAHCOBAasSE KOMIIOHEHTHI CKOPEe BCEIO TaKKe
YBEJIMIUBAIOTCS, & OCHOBHASA U KJACCHYECKAs - YMEHbBIIAIOTCH.

st mrozedt, TPUBBIKITAX OTHOCUTHCS K OITIO3UINN “PEHOTHIT - TeHOTHUIT
KaK K OTpaxKeHHo o0I1eduaIocodcKoro MpOTUBOIOCTABICHAS ‘‘sIBJI€HHE
- CYIIHOCTH’, OJHOBPEMEHHOE BKJIOUEHHEe B ODOOIIEHHBIE T€HOTUIBI U
TPAJUIIMOHHO (DEHOTUIMHIECKHX, U TPAJUIUOHHO T'E€HETHYECKHX 3JIEMEHTOB
MOXKET MPEICTABISITHCSA IKJIEKTHKOI, coequHeHneM Hecoeanaumoro. Ho ecom
BBIJIEJINTH B KauecTBE HA30BOT0 MPOIIECC MOYTH TOTHOTO BOCIIPOU3BOACTBA, TO
€CTeCTBEHHBIM 00pa30oM OObeIMHSAIOTCA B €IHHBIM CIHUCOK BCE Te eIWHUIIBI,
KOTOpBIe “Ha 3aJaHHBIX BpeMeHaX B 33JaHHBIX YCJIOBHAX BOCIPOH3BOIITCS C
3aJIAHHON TOYHOCTHIO . OHU PA3JIMYAIOTCS B JAPYTHX OTHOIICHUSX, & B 9TOM
CTOSIT PSIIOM.

Kak wmomennpoBarh TpoIecc BOCIPOM3BOACTBA HACAEIyEMbIX €INHUIL!
MozKHO IPUHATH CJIEAYIONIY IO cXeMy nocTpoenus. CHada a CTPOATCS MOJIEIN
TOYHOIO BOCHPOM3BOACTBA - Momean orbopa, a MOTOM K HEM B KadecTBe
BO3MYIIEHNH T00ABIAETCI H3MEHIHBOCTD.

8.11 Ot HacaeayeMbIxX eanmHuUIl K Omocdepe n odpaTHO.

Yr1006bI cTPOUTH MOAEIN 0TOOPA, HAJLO 3a1aTh IIOTEHIIHAJIbLHOE Pa3HOOOpa3ue
HacJIeyeMbiX equuuil. byaem obo3navaTs ero Y. OCHOBHOI 3JIEMEHT MOJIETH
- pacupejenenue ouomaccol 110 Y. B mpocreiiiem ciydae jijisg JUCKPETHBIX
Y »sr10 pacupesesenue comoCTaBaseT KayKIoil enuHWIE - TOYKe Ha Y -
YUCTI0: OMOMACCY TeX CYIECTB, IYTO HeCyT 3Ty eauHUIy. MareMaTnku 3HAIOT,
Kak 0000IaTh 3TO ompejeeHue Ha MPOou3BOJbHBIE Y. Bymrem obo3navarhb
pacmpeaeaenue 6uoMaccsl 1o Y OykBoii f.

3a KaxkIblfl TIar BPEMEHH B PACHPEIEJICHUU YTO-TO MPOUCXOIUT:
KaKHUX-TO HaCJeAyeMbIX €JIMHHI] MOXKeT CTaTb 60.}'[le€, KaKUX-TO MEHBIIIE.
Pacnpenenenne f 3aBucut ot Bpemenu t. [Ipu HeoOX0AMMOCTH OTMETHTD ITO
06CTOATEIBLCTBO OYIEM T0JIB30BAThCA 0OO3HAYeHHEM f; - pacupejenenue f B
MOMEHT t. 3adUKCHpyeM BeJIMIHHY Iara mo BpeMeHn A.

N3zmenenus f; 3a Bpems mara A 3alucbBaeTCsi B BUJIE
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ft+A = kft (1)

MuoxkuTens k HazbBaeTcs xoadduyuenmom pasmmosicenua'® . Jlas
KazKJ0ro OIIPEJIC/ICHHOr0 Inara 1o BpeMeHu k - (pyHKnusg TOUYKH y u3 Y:
KayKjasi eJIMHuIa § uMeeT ¢Boil Koadduiment pazmuoxenus k(y).

Ot 4ero eme 3aBucuT k7 OT MHOTOrO: OT HAYAJILHOTO paclpeaeaeHus f;
1 OT COJTHEYHON aKTUBHOCTHU, OT PACHpeeeHrs OPIaHN3MOB 110 T€HOTHUIIAM
u Beawunnbl mara A, ... . Tak He sapisiercs ju 3amuch (1) aumeHHON
crenuabHOro cMmbicsa? Pacipeenenne fi A mojaydaercs u3 f; yMHOKEHTEM
Ha Kakyio-to byHKIH©. Beerga jim 310 Bo3MOKHO?

Her. Banuch (1) Hecer B cebe BazKHbBII 3aKOH COXPAHEHUs: €CJTH T1e-T0 B Y
pacupe/iesieHue - HyJib, TO U B JaJbHEHIeM OHO OyeT TeM HyJIieM, Tak Kak k,
YMHOKEHHOE Ha HYJIb, €CTh HYJIb. ITO €CTh (POPMaAJBHOE BbIPAZKEHHE TOIHOTO
HACJIEIOBAHNS: €CJU B HAYAJIHHBIII MOMEHT HACJEIyeMOil €JIMHUIIBI HET, TO
OHa W IIOTOM He mosBUTCd. HacsemoBaHue mpeicTaeT B MOIEISIX 3aKOHOM
coxpaHeHusi (TOYHee, He YMEHbIIeHUsI) MHOKECTBa HyIeil f;.

COBOKYIHOCTD  HACJIE/lyeMbIX  €IMHUI, M3-33  HACJAeJIOBaHUS  HE
YBEJIMYUBAETCHd, HO Ha yMeHbilenue 3amnperoB Her. “To, uro wmoxer
ucnopruthesi, noprurcsa’  (ommH w3 3akoHOB  [lapkuncona). Ecsm
COBOKYIIHOCTH BO3MOXKHBIX HACJIEIYeMBbIX €JIWHHI] JOCTATOYHO BeJINKa,
TO CO BpeMeHeM B THIIMYHON CHTYAIlMH OCTAHYTCHA CPABHHUTEJIHHO HEMHOIHE
- u3bpannawie. [Iponsoiimer orbop. DTO yTBep:KJIeHHE HPU TOCTATOYUHOM
KOHKPETH3AIUI UMeeT CHIIy MaTeMaTHIecKoii TeopeMbr [35].

8.12 Kosaddumuent pa3MHOKeHndg 0e3  mOpeakoB
UIIOTOMKOB.

Kak wnaittu k7 llpm oTBere Ha 3TOT BOIPOC OTYETIUBO WPOSBISAETCS
HEaBTOHOMHOCTD JIMHAMHKH pacipeaeseHus f; 1 TPYAHOCTH ee 000COOIeHHsI.
Beupb f jaxke He reHOTEHD, HE PACIPEIE/IEHIE TEHOTUIIOB, a elie bojiee OetHast
MPOEKINS - TeHb T€HOTEHH.

[TepBbiM marom ot Y u f K KOHCTPYUPOBAHWIO k MOXKET CJIYKUTH 33 JaHIE
MPOCTPAHCTBA BO3MOYKHBIX TeHOTHUNOB X W MPABHJ PEKOMOWHAIUU: KaK U3
TeHOTHIIOB MPEJKOB CTPOSATCH TeHOTHIIBI TOTOMKOB.

16BoT 0HO - TOATOXKIAHHOE Ompeesenne Ko3hMUINeHTa PA3MHOKEHNS Tepe3 ero MeCTO
B YPaBHEHUSIX.
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Kazkmomy renorumy comoctaBiasgercs opranu3Mm. CBoiicTBa opraHm3Ma,
BaKHbI€ [OJId BbIZKHBaHHA W Pa3MHOXKEHUAd, 3aBUCAT WM OT I'€HOTHUIla, U OT
ycsioBuit. Bor 3Ty-T0 3aBHCHMOCTD U HAI0 33/1aTh MOCIE TOTO, KAK OMHCAHO
X.

Ycrex opraHu3Ma B OCTABJICHHH IIOTOMCTBA, &, 3HAYUT, M €ro BKJIAJL
B TEHOTHIIBI CJEIYIOIIErO MOKOJEHHs, 3aBHCHT OT CpeIbl OOHMTAaHMS, KaK
Bbl momuwmTe, TpueguHONl (KOCHAsi, KuBasi - (DEHOTHIHMYECKAs], KUBas -
FeHOTI/IHI/I‘{eCKaH). SHa‘lI/IT, Had0 3adaTh U 3Ty 3aBUCUMOCTD, a TaKZKe OIINCaTh
COBOKYITHOCTbH BO3MO2KHBIX BapUaHTOB U COCTOSIHU Cpenbl.

2Ku3Hb uM3MeHseT KOCHYI0 KOMIIOHEHTY CBoeil cpembl obmrtanms. Hamo
IpPEeJICTABATD B MOIEIN W 9TH MPOIECCH - KAaK 3a IIar BPeMeHH OpPraHU3MBI,
paclpejiejleHHble 110 PAa3JUYHbIM YCJIOBUSM CPEJbl, MEHIIT €€ KOCHYIO
COCTABJISIIONILY 0.

Hakonen, Hy»KHO BBeCTH 3BOJIIOIUOHUPYIOIIEE II€JI0e, HAIPUMeEp,
ouocdepy mau 6moreonenos. Takum obpaszoM OyAyT OYEepPUMBATHLCS PAMKH
JIJIST MOJIEJIH, pa3/ie/IeHue IPOIecCOB HA BHEIIHUE W BHYTPEHHUE U T.I. 371eCh
HOPOIO TIOKUIAET KOBAPHOE HECOBIIAICHUE OUOreOEeHO30B U CPE/IbI.

Brenena JieceHka mpOCTPAHCTB W HY KHA JIECEHKA pacipejeseHuii. Y

- MPOCTPAHCTBO HACJEAYEMBIX €JIWHWI, [ - pacnpeaeseHne OMOMaCCHI
0  HacJaeayeMbIM eJWHuNaM. X - [POCTPAHCTBO TEHOTHIOB, W
IycTh ¢ - pachpejiesieHne OHOMACCHl 10 TeHoTHNaM (reHoreHb). Vo -

IPOCTPAHCTBO BO3MOXKHBIX OPTaHHU3MOB, MPEICTABJIEHHBIX W TE€HOTHIIAMH,
n CynieCTBeHHbIMHA JJIA BbIZKUBaHU A n Pa3MHOXKEeHU A cBoiicTBaMu
denorunon, 1 - pacupejenenue dmomacchl 1o V. BBejgeHO TpOCTpaHCTBO
cocTogHuii TpueIuHON cpefsl (mycrh oHO Oymer W). MuoxkecTBO map
(oprarusMm, coctosinue cpejibl) obo3nadaercsa V' x W. Brogutcs Baxkueiiriee
pacnpesenenue F wa srom mpocrpancTse. OHO TOKA3BIBAET, CKOJIBKO (IO
6I/IOMaCC€) Opraiu3MoOB JAJaHHOI'O THIIa HaXO0AUTCA B JaHHBIX YCJIOBHUAX.
Hakonern, F ecth cylecrBeHHass KOMIIOHEHTa COCTOSIHWS —BbIJIEJIEHHOMN
HaJOPTAaHU3MEHHON CHCTEMBI.

Ha «kaxmoit crymenbke K  TOi  MHMOPMAIMA O  COCTOSHUH
HAJIOPraHU3MeHHON cucTeMbl (6rocdepbl, GHOreOIeH03a) YTO CXBadeHA
Ha OpeIbLaAyINeil, j1o0aBisgercs HOBag. 3Hasl COCTOSHHUE 3TOW CHCTEeMBl M,
B TOM 4YHCJie, pacrupejesnserne F, MOXKHO MONBITATHCA TPEJICKA3aTh, KAKHM
oymer I ma cuemyitomem tmare. JleiicTBUTEIbHO, BCE CYIIECTBEHHOE JIJIsT
BBI2KUBAHUA M pa3sMHOxKeHusd B F Bpoge Obl BKJIOYeHO. Ecam K ToMy xKe
OITUCAHBl OCHOBHBIE 3aBHCUMOCTH POXKIEHUU, rudesn, peKOMOMHAIIMNA J11sT
KazKJ0I'0o THUIla OPraiu3MOB IIPpU Ka2KJIOM COCTOAHUHA CpeJdbl U KaK OpraHU3Mbl
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Cpesly MEHSIOT, TO MOYKHO 3aIlUChIBATH YPABHEHUSI.

O0s13aTe/IBHO  JTH  MOJIB30BATHCS  CTOJIb  T'POMO3JIKON  KOHCTPYKIHei?
Henb3st um mepeiitn k ypapuenusam qaias f,7 B obmem cayuae - mer. Ho
BO3MOXKHBI pa3/ie/IeHie BpeMeH U YCPeIHeHHe JieTaei.

B nemorpaduun merarorcs mporHossl ‘B cpepHeM’, OCHOBBIBAIOIIHECS Ha
CPEJIHUX MOKA3ATEIIX POXKIAEMOCTH U CMEPTHOCTH, XOTS B KaKJIOM CIydae
POXKIEHUST ¥ CMePTH JeHCTBYIOT CBOM MHAMBUAyAJbHbIE TPUYUHBI. JleTaym
CTUPAIOTCA CTATUCTHUKOM.

Paznenenne BpemeH - BaykHeiiliee TPeCTaBIEHNE W MOIIHOE CPEICTBO
MOJEJTUPOBaHUs. B C/IOXKHBIX cHCcTeMaxX /I KaKI0Io MacIITada BPEeMEHH
BBIIEISIETCS CPABHUTEIBHO HeOOJIbINAad TPYIIA BEIYIIUX IPOIECCOB.
OcrajibHble pa3/Ie/gaioTCsd Ha JBE YaCTH - MEJJIEHHbIE W OBICTPHIE.

[Ipeamonaraercst, 910 Me/JIEHHBIE TPOIECCH 33 HHTEPECYIOIee HAC BPeMS
CABUHYTCST HE3HAUNUTENHHO. [[jisT OBICTPBIX JKe MPOIECcCOB MEIJIeHHO WIYT
u Beaymue. Ul moka Bejyinue HEMHOI'O CJABUHYTCH, OBICTPBIE YK€ YCIEIOT
npuiiTn K cBoemy “paHoBecuio’. Camo 3T0 “paBHOBecue” 3aBHCHT OT
COCTOSIHUS BEJLYIIHX.

B pesyabrare Bemymme mpoOmMECcChl MOTYT PaCCMATPUBATHCS — KaK
aBTOHOMHBIE. MejIeHHble WrpafoT i HUX POJb MOYTH MTOCTOSHHBIX
BHEIITHUX YCJOBHUI, & COCTOAHHIE OBICTPBIX €CTh ‘paBHOBecHe”, olpeesieMoe
caMuM cocTostHueM Bedyiux. CioBo “paBHoBecue” B3SITO B KaBBIYKH, JTAOBI
MOTYePKHYTh, UTO 3TO - HE HACTOAIee paBHOBecHe, a HEKOTOpoe 0coboe
COCTOSTHWE, 3aBUCSIINEe OT BEAYIIUX IIPONECCOB. B HEKOTOPHIX CJIydasix
yIOTPeOJISIOT TEPMUHBI “K6a3upasHosecue” WIN “Kea3UCMauuoHapHoCmD .

[Ipumep w3 rasoBoit amHamukum. Ha Bpemenax mopgaka 0,001-
100 ¢ mpum OOBIYHBIX JaBIEHUAX W TeMIeparypax BeIyIIUMH MOTYT
CUNTATHCS IIPOIECCH  PACHPOCTPAHEHUs] 3BYKA M Ta30BBIX TeUYeHHil, a
OBICTPBIME - IIPOHECCHl  MOJIEKY/ISPHBIX COYJAAPEHUi, B XO[e KOTOPBIX
YCTaHABIMBAETCS PACIPEIeIeHNe MOJEKYI IO CKOPOCTSIM, 3aBHUCSIINEe OT
COCTOSIHUS BEAYIIUX MPOIeccoB. Viesa pas3jiesieHus BpeMeH UTpaeT OOJIbIIYIO
pPOJIb B MOJIEKyJIdpHOH (bU3MKe, Ijie OHAa MPOYHO cBs3aHa ¢ umeneM H. H.
Boro.mio6osa.

Tak BOT, W3-3a Da3jeJIeHHs] BPEMEH WJIH YCDeJHeHUs jerajeii (He
HCKJIIOYEHO, 9TO W M0 00EMM MPUYHHAM) MOZXKeT OKa3aThCs MeJeco00pa3HBIM
UCIOJIK30BATh MOJIE/IN, B KOTOPBIX pacnpeaenerne [ Ha Y MeHsgercs
ABTOHOMHBIM HWJIK XOTd OBl 000COOJIEHHBIM 00Opas3oM. DTO 0O3HAYAET, UYTO
IPOIECC BOCIPOU3BOJICTBA HACAEIYEMBIX €JIMHUI] BbIIEIIETCS KAaK BeIYIINA.

JI1st aBTOHOMHOrO OUMCaHUs MCIOJB3YIOTCs ypaBHenus Buga (1), rae k
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ecTb (yHKIHs OT ABYX mepeMeHHbx: k(y, f;). Koaddumuent pazmuokemus
HACJIe/yeMOil eMHUIbI § 3aBUCHT OT Hee W BCEero pacupejesenus f; (Bcero
pacrpejieieHusi, a He TOJIBKO ero 3HAYEHNS B TOUIKE Y).

8.13 CoonTuMaJbHOCTH M COBEPIIEHCTBO.

Cka3zaHHOTO O HyTH TOCTpOeHWs Mozejeil jpocrarouno. Ho rae ke B HuX
onTuMaThHOCTH? Vmest ONTUMaIbHOCTH BO3HUKAET 3/eCh U3 COEIUHEHUs
WU YCTOWIMBOCTU ¢ HEOOBIIHBIM 3aKOHOM COXPAHEHHS - HACJIEIOBAHUEM.

B rraBe “OTOop 1mo npusHaky”’ BBeJIeHB TPU THIA ycToiduuBocTu. Tam
MOKA3aHO KaK OJMH U3 HUX - YCTONYUBOCTH K BHEIPEHUIO - CBA3AH ¢ Hjeei
BBITO/IBI 1 onTuMajbHocTu. [IpaBma, paccmarpuBaioch BHeJpeHue ocobeil,
HO yZKe B CJIeIyIoIeil ryiaBe ObLJI COBEPIEH epexo/] K BHEeJIPEHU0 ajiieseil u
Ternepb MBI YK€ TOTOBBI K TOMY, 9TOOBI BBECTH B PACCMOTPEHNE SKCIEPUMEHT
10 BHEJPEHUIO HACJIEIYEMBIX €JIHMHUIIL,

JloctarouHoe ycjaoBHEe YCTOHUUBOCTH K BHEIPEHHIO ITPH HAJUIUN
OObIYHON yCTOHYMBOCTU - YCTOHYMBOCTH CYIIECTBOBAHUS B OTCYTCTBHE
BHEJIDEHUST I MOjeJiell aBTOHOMHOTO BOCIPOM3BOJCTBA HACEIYEMbBIX
eJIMHUI] WMeeT BWJ NPUHIUIA onTuMajabHOCTH. [lycTh f* - crammonapHoe
pacopegesnenue. Torma k(y, f*) = 1 upu f*(y) # 0. Ilycrs cocrosinume f*
YCTOMYUBO OTHOCHUTEJIBHO MAJIBIX BO3MYIICHHUI, He CBA3AHHLIX ¢ BHECEHHEM
HOBBIX HAC/JEAyeMBbIX eIuHHIl. Torma Jjis ero yCTOWYMBOCTH OTHOCUTEIHHO
BHEJPEHMsI HOBBIX HACJEMyeMbIX eJMHHUI[ (B MAaJbIX KOJHYECTBAX)
J0CTaTouHo, 9T0Obl nmpu f*(y) = 0 BBINOJHAIOCH CTPOrOE HEPABEHCTBO
k(y, f*) < 1, u HeoOGX0auMO, 4TOOBI BBIIOJHSIOCH HECTPOTOE HEPABEHCTBO
k(y, f*) < 1. doctatounoe ycjoBHe O3HAYAET, YTO BHEIPEHHBIE “B MAJBIX
n0o3ax’  HOBBIE HacCJeAyeMble eJIUHUIBI BBHIMAPAIOT B T[EOMETPHIECKOi
nporpeccuu, HeobXoauMoe - 4TO 1O KpafiHeil Mepe HeT BO3pacTaHusd B
TeOMEeTPHIECKON MPOTPECCHUH.

WNrak, ycjaoBug YCTOHYUBOCTH IOPOXKJIAIOT IPUHIKI MaKCHMyMa
ko3 duiimenTa pasMHoKeHud. MakcuMaabHOe 3HaYeHUE - €IUHHIEA. DTO
CHOBA MPHHIUAII COBMECTHOM ONTHMAJIBLHOCTH - COONTUMAILHOCTH.

OnruMabHBL HACIELyeMble eUHUIBI, HO He HPOCTO caMu 1o cebe. EcTb
aBa dboHa - GOH COCYIECTBOBaHHs (JDyrHe ONTHMAJbHBIE HACJeLyeMble
enuHUNB Y, Mas Kotopbix [*(y) # 0) m dou cpasHenus - Bce Y.
Kosdppunment kectb pesyabraT CcBOpadYMBAHUS CJIOKHOM CTPYKTYpbl. Mbl
IPOILIN €€ CHHU3Y BBEPX - OT HACJEIYEeMbIX €JIUHHUIl - K TEeHOTHIIaM,
[OTOM - K OPraHU3MaM, [MOTOM - K PACIPEAEJeHUI0 0co0eil 1m0 pa3indHbIM
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COCTOSTHUSIM TPUEJUHON Cpesbl, JIBe KOMIOHEHTHI KOTOPOH COCTABISIOTCS
JKUBBIMHE CyTIecTBaMu, a onHa (KocHasi) mMmu u3Mensiercs. Ha Beprinue
CTOMT HaJIOpraHu3MeHHasi cucrema - O6mocdepa MM OMOTEONEHO3 CO CBOEi
IOTUHAMUKOM.

MoxkHo mpofiTm ®  cBepxXy BHH3, JIBUTasCh OT  COCTOSHHSA
HAJIOPTaHU3MEHHOU CHUCTEeMBI K ee MPOCTPAHCTBEHHOMY CTPYKTYPHUPOBAHUIO,
pasbHeHUIO HA TONYJANUA W OPTaHW3MbI, & Jjajee - K IIPOEKIUsSIM Ha
MPOCTPAHCTBO TEHOTHUIIOB W, HAKOHEN, HA MNPOCTPAHCTBO HACIEIYEMbBIX
eJINHUIL. W HTO ele He Bce. Bo3zmoxken 3pdekT apeiida m cranmoHapHbie
COCTOSTHWS - BCErO JIUITb BayKHBIH CaIydail mpeeTbHbIX.

Crnoxknasg  TOHATUHHAS  CTPYKTypa  HPUHIUIOB  IBOJIOMUOHHON
OUTHMAIBHOCTH (COONTUMAJIBLHOCTH ) MPOSIBJISIETCST Y7Ke B MPOCTHIX MOJIEJISIX.
B cBs13u ¢ 9TMM BBI3BIBAET YAUBIEHHE OOWIME YIPOIIEHUYECKUX JTUCKYCCH
00 ONTUMAJIBLHOCTH, B KOTOPBIX ITO TOHSTHAE OTHOCHUTCS K OPraHU3MYy, 1a
elle BIOPUIAYY U OTJAeJeHHBIX OT 000mX (POHOB - M COCYIIECTBOBAHUSA U
CpaBHEHHUSI.

Beccmbiciienno yrBepxkjarb, Kak 1o Jjejan . lejgbmrosbi, 4ro risas
HEONTHMAJEH - OH JeCKATh NPUAyMasg Obl ero mo-Apyromy (Ia IMpOCTHTCS
HaM CTOJTh PE3KOe CYIKJEHHE O CJIOBAX BEJIMKOTO Y€JI0BEKa - B HAYKE JOJIZKHO
cymuth Kaxaoe cyxkiaenue). IIpoekt I'. TeibMrosipia HUKAK He yIaCTCs
BKJIIOUUTH B (POH CPaBHEHHs, OTPAKAIONIWH eCcTeCTBEHHO CJOXKHBIIHICS
MOpsIIOK Beteil. A BOT B (heiHMAHOBCKUX JIEKIUAX MO (BU3UKE MOKAZAHO,
9TO 712338 HACEKOMBIX MOIYT PACCMATPHUBATHCA KAaK ONTHMAJbHBIE, €CJIH
peaqucTHIHO nomoiiTH K BHIGOPY doHa cpaBrenus [103].

OuTuMaibHOCTD HE CJeAyeT IIyTaTh ¢ I[IPOrPecCHBHOCTBIO. Ameba
npucmocobeHa He xyxke dejgoBeka. A. H. Cepepro pasmennmin
Guostormueckuit  mporpecc  (mporBeraHue Buia) u - MOPMOJIOTHUECKUi
- coBepiieHcTBoBanne opraumzanuu  [89].  Buosormueckuit  mporpecc
OH CBS3BIBAJ C JIMHAMHKONW YHCJAEHHOCTH. B OT/HYme OT ONUCAHHBIX
HAMU NPHUHITUIOB ONTHMAJbHOCTH, HCXOMANIUX W3 WAEH YCTOWYHBOCTH,
cymecrBoBanus, A. H. CeBepoB BblIeIUI HapacTaHue YUCJIEHHOCTH,
paccenenue, TaK CKa3aTh, yclHelmHoe BHeapenwe. Ho cMmbica mo cymiecTBy
0/1M30K. AHAJIOTUYEH U MBICJIEHHBIH SKCIEPUMEHT.

Mopdodusnosorndeckuit nporpecc - 310 coBcem jpyroe. Jlopora ot
aMeObl 10 4eJI0BeKa - COBCEM He Ta, 4TO OT amebbl J0 0oJiee COBEepPINeHHO
ameObl. [louemy sBosronius naet myTeM nporpecca? Ham kazkeTcst, 4ToO B 9TOH
npobieMe 9yTh OPe3KUT CBeT B KOHIE TYHHEIS W MOYKHO CTPOUTH MOJIETN
POrpeccuBHOil IBoIONUU. JJOpOory uM MpOKJIaIbIBAIOT TE€3UCHI:
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[IporpeccuBHas IBOJIIONHUS €CTh BOTIONKS (DYHKIHOHAILHOTO TTOBEICHUS
B 3HAYUTEJILHO OOJibINell crenenu, yeM (DyHKIMOHAJIbHBIX CIIOCOOHOCTEI - TaK
BHITOHEE!” .

YpoBeHb, Ha KOTOPOM 3aMeJIIseTCs IBOJIIOINU CIIOCOOHOCTEl, yCTylas
MEeCTO SBOJIOIMH IOBEJICHHUs, CTAHOBHTCS [0 Mepe IIporpecca Bce KpyIIHee,
MaKpOCKOIUYHEe - TaK BBITOJIHEE.

Komauposanue cjioxKuOro nosejienus e odg3aTeibHO TpebyeT OO/IbITNX
3aTpar.

[Tocneanee ybeauTeabHO TPOJIEMOHCTPUPOBAHO WTPAMH, B KOTOPBIX
IPOCTBIE TPaBUJIA CO3JAIOT CJOXKHBIE “KU3Henoao0Hble” KapTHHbI. Camast
3HaAMEHHTas U3 STUX Urp Tak u HasbBaercsa “7ZKusun’. He umes 31ech
BO3MOYKHOCTH HA Heil OCTaHABJIMBATHCS CTOJb IOJPOOHO, CKOJb OHA
3aC/Iy7KHBAET, OTCHLIAEM YHTaTe s K Nomy/IsapHoil kaure [121].

CymecTByeT MHOTO PadOT, MOCBAIIEHHBIX HU3YYEHUI0 W KIACCH(MDUKAIIAN
myTeit, KOTOpbIME Imes mporpecc. llmomep »stmx wuccaemoBammii - A.
Hopu. Paboramm A. H. Ceseprmosa, B. A. [orena, A. A. 3apapsuna
U JIPYIMX CO3JlaHa BEJUKOJIENHAsi oOredecTBeHHas 1ikoja. [Ipobiema
MOPHOPU3NOTOTHIECKOTO POrPecca HHTEHCUBHO 00CYK1aeTcs 10 ceil jIeHb
|26, 101], HOB OT METOIOTOTHS MOJIETHPOBAHMS €1Ile TIOYTH HIYero He ¢esana
JUIS. ee TIOHUMAaHHA - B OTJIMYHE OT OOJIACTU IpOorpecca OHOJOIHIECKOro.
Haneemcst, aro Bek Mozesieil B 3T0ii 3ara1o9Hoil mpobIeMaTHKe eIle BIepeIn.

8.14 T'ewbl, TIOSTydYeHHBIE HE OT POJIATEJIEN.

B Momendx, ¢ TOMOMNIBIO KOTOPHIX (DOPMYJHUPYIOTCSI  IBOJIONHMOHHBIE
OPUHIHUIB  OMTUMAJIBHOCTH, MOJHOCTBHIO HCYE3JTH OTHONIEHWS WPeIoK -
mOTOMOK. EcTh TPOCTO BOCIPOU3BOJICTBO HACJIEIYEMBIX €IUHUI. OTHUX
CTAHOBUTCsl OOJIbINE, APYrUX - MeHbime. A jmHUH “KTO KOTO POIUI JIJIst
OT/IeJIbHBIX TPeICTaBUTe el He TPOCIeKUBAIOTCS - HET HeoOXomuMocTn. Tak
00CTOSIO0 JIeJI0 U B MOJIe/IAX 0TOOpa IO NMpH3HAKY. Bbl MOMHHTE BOIPOC W3
IepBOI IVIaBbl - “BbIMepinue He BbiMep/n . OH IMOJydeH U3 OIpe/Ie/IeHHS
KOxDdunmenTa pa3sMHOKEHHS TTOCPEICTBOM MOACYETa MOTOMKOB. A Temephb
MBI ero ompezessieM Kak ajement wmozean (10). B pesyabrare rakoro
epeoIpeie/IeH s BOIIPOC CHUMAETCs - Kak He Ob110. Ompeiesienne BeTHIHHbI
4yepe3 MeCcTO B MOJAEJU - PACHPOCTPAHEHHBIN IIPHUEM, ITO3BOJAIONNIT,

1"MbI co3HATEIBLHO HCIOMB3YeM CPABHHTEIBHO PACILIBLIBYATYIO “BBIFOLY BMECTO TOUHDIX
GbOPMYJIMPOBOK - UX BPEMsi 3/1€Ch €Il He IIPUIILIO.
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B YaCTHOCTH, MOBBICUTH OJHO3HAYHOCTH BBICKa3bIBaHHI. B Xmmuueckoii
KUHETUKE TaK OIPeedioTcs CKOPOCTH PeaKIui.

Bosnukaer, omHako, Jpyroif BOMPOC: HACKOJIHKO CYIIECTBEHHO s
MOJIEJIU IIPEJIIIOIOXKEHHE O Iepeiade HACIeIyeMbIX €JIMHUI HCKJIIOUUTETHHO
BEPTUKAJIBHO - OT POJUTENeH K IOTOMKaM? DTO NIPeINojoKeHue B TOMH
WK UHON CTEIeHN MCHOJb3YeTCs Ha TeX ITAllax MOJIEJIUPOBAHHS, KOTOPBIE
OBl HAME CKPBITHI (0603HAYEHBI, HO HE TPOIICHbI): B COCTABJICHUH [IPABHII
pexoMOUHAINK, B OMUCAHUU T€HETUIECKOIl Cpe/ibl U T.JI.

OTeBer 3ByYWT HA TepPBHI B3MVIsA[ CTPAHHO: TPEINOJIOXKeHne 00
HCKJIIOUUTEJHLHO BEPTUKAJBHON IIepejade He HUMeeT HUKAKOTO 3HAYCHHSI.
Bosee Toro, ombitel O. DBepu ¢ COTPYAHMKAMH, KOTOPBIME ObLIO B 1944
r. Jlokazano, uyro ocuoBa HacjejctBennoctu - JIHK, ocnoBbiBasinch Ha
TOPU3OHTAJBLHON Tepegade T'eHOB - OT OJHHUX IITAMMOB ITHEBMOKOKKOB
K JpyruM. Eciam BelpanmuBaTh OJMH IITaMM Ha CTEPUILHOM cybcTpare,
comepxkamem JIHK gpyroro, To modepHume KJIeTKH IIepBOTO IITaMMa
OPHOOPETYT PsiJ] HPU3HAKOB JPYIOTO M ITU IIPU3HAKHU IMOTOM IIePeIaloTCs
1o Hac/ieAcTBy. BOoT Kparkas XapaKTepuCTUKa JJIUTEJIbHOIO U TPYI0EMKOIO
UCCIeI0OBaHU, OTKPBIBIIETO 3Py MOJIEKYyIgpHOil reneruku. /lastee ciemoBaia
JIBOMHAs cnupaJsib Yorcona u Kpuka, moToMm - pacimdpoBKa TeHeTHYeCKOTO
koja. IloTok oTkpbiTHil He HccaKkaeT u ceiivac. Ho moueMy-To ta 0oco6eHHOCTD
KJIACCUYECKUX  OIBITOB, YTO TeHEeTHYECKUH MaTepua  IepeIaBasics
TOPU30OHTAIBHO, JTOJITO HE 0CO3HABAJIACH B YBOJTIOIMHOHHON TEOPHH.

Muorouuciennsie paborsl 1o mnepegade JIHK or oamoit 6akrepun
K Jpyroil 82|, skcmepumeHTHI, MOKa3aBIlHe, 9YTO BUDYCHI, BHIXOAS W3
KJIETKH, MOT'YT 3aXBaTbiBaTh Kycouku ee JIHK, a morom BcTpamBarh mX
B IeHOM Jpyrux Kietok (Bernomuute [. CroeHcepa ¢ €ro paccyKIeHUsIMU
0 HacJelIyeMOM CUMDUINCE), HAKOHEIl, BO3HUKHOBEHUE TeHHON WHIKeHepPUU
KaK OCHOBBI JiIs OHOTexHOJ0ruN |77| BBI3BAJIM K KU3HH IIPEJCTABJICHHE O
OOJIBITIONH POJTH TOPU30HTAILHON Tepeladl FeHOB B SBOJIIOIMH.

Teopus apsuna ymnomodbumsia npupoiy cenekiuonepy. Ho mackoabko
BayKHA POJIb JIPYToit Tpodeccuu IpupoIbl, HACKOJIBKO YaCTO OHA BBICTYIIAET
B KauyecTBe T€HHOIO WHKEeHepa, Tacys HacJeJlyeMble eUHUAIBI JaJeKuX JApyT
oT Jpyra opranu3moB? B sBo/IONMN MHKPOOPraHW3MOB 3Ta POJIb BEJIHUKA.
VeroftunBOCTh K aHTHOMOTHKAM OOJBITMHCTBO W3 HUX NPHOOPESIO MMEHHO
TaKUM TyTeM. A I BBICIITUX PACTEHUH W YKUBOTHHIX! BO3MOKHOCTH €CTh,
HO HACKOJIBKO OHA BaKHA?

B pesyabrare MBI JOKHBI BHIOM3MEHUTH MCXOIHOE OIIpeaeIeHue
HAaCcJ/IeJ0BaHKs, YTOObl y4eCTh BO3MOXKHOCTD IIepPeadn HACIe/lyeMbIX €JIUMHUIL
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He TOJBKO OT POTUTEIbCKUX OpraHu3mon. (Jlns HacaegoBaHHs 7€MEHTOB
KYJIbTYPBI TaKasi BO3MOXKHOCTh OYeBH/THA).

8.15 I'me >xe opraHu3msi?

Hano nu noscugarh camo moHgTue “opranusm’? cTpaHHBINA Bpoje ObI BOIIPOC.
Mbi camMu - OpraHu3Mbl, KayKJblil JI€Hb BCTPEYAEMCsl C COTHSIMHU JIPYTUX
OPTraHW3MOB, & eCJIi CMOTPETH HA MHUP B MHUKPOCKON - TO W CO MHOTHMH
MUJIJTTOHAMH.

[naBuoe, 4eM BBIIEJIEH OPraHU3M, €CTh (PUBMKO-XUMHUYECKOE €JIHHCTBO.
Ero moxkno mnpejactaBuTh cebe KakK CJIOKHOE XHMHYECKOE IPOU3BOICTBO,
IIOCTOSIHHO OOHOBJIsIIONIEe cBOe obopyoBanue. MoryT MEHATHCS UCTOYHUKU
U COCTaB CHIPbsi, O0bEM ¥ Ka4eCTBO BBIIYCKAEMONW MPOLYKIUH, HO
MPOM3BOJICTBO OyjieT paboTaTh, COXPAHATH CBOK IMEIOCTHOCTH. JlomycTtumo
HOJIPa3JIe/idTh €ro Ha Iexa - OpraHbl, KJAEeTKH W BHYTPUKJIETOTHBIE
CTPYKTYPbl - PEAKTOPBbI, pa3udHble TPAHCIOPTHBIE CETH M CHCTEMBbI
yIpaBJIeHHUS, HO BCE PABHO BHYTPEHHUE CBa3U OyJyT, KaK [PABUIIO,
cujibHee, u, TJiaBHOE, cTabuiabHee, yem BHenmHue. [loxaryit, naubosee sgapko
MEJIOCTHOCTH MHOTOK/IETOYHOTO OPTaHW3Ma, TIPOSBIISIETCA B TAKUX SIBJIEHUSIX,
KaK pereHeparus IOBPEXKJIeHHBIX OPTraHOB.

B paMkax aHa/JIOrMM OpraHu3M - XHMHYECKOE IPOU3BOJICTBO T'€HOTHUILY
yaeaseTcsa poJb MpOeKTa H ILIaHa Pa3BepTHIBaHUA pabOT. DTy SCHYIO
KapTUHY HOPTUT HEOOJbIIOEe Ha NEPBbIi B3I 0OJIAYKO: HHOT/IA (PUBHKO-
XUMHUYECKOe €JIWHCTBO HE TPEI0/araerT €JIWHCTBO TeHOTHIA - ILJIaHa, a
TeM OoJiee wcTOpUHU 3TOro Iiana. Pedb ujer o cumbuosze. ““Hymo-pacrenus”
JIMITARHUKY, HMPEJICTABIAS B HOPME €IHHYIO (PU3UKO-XUMHYECKYIO CHCTEMY,
SIBISIOTCS B JIECTBUTEILHOCTH CJOXKHBIMHU COJIPYKECTBAMHU T'PUOOB U
BOJIOPOCJIEH, KOTOPBIE IIPH HAJJIEKAIINX YCJIOBUSIX MOTYT CyIIECTBOBATH U
OT/IeJILHO JIPYT OT Jpyra. BOJBIMHHCTBO JKUBOTHBIX HE MOTJIO OBl HOPMAJIBHO
[MATATHCA M IepeBapuBaThL IHILY, ecJu Obl He OaKTepuu, HaCEJIAIOIIHe
KumedyHuK. zZKBadnble Ob1 mpocto morubiu 6e3 Oeska W JPYIHX BEIIECTB,
BBIPA0ATHIBAEMBIX OAKTEPUAMU, MUIBKH HE CMOIJIH ObI IIepeBapuBaTh KPOBD
(y Hux Her Takux (epMeHTOB), na U HaM ¢ Bamu sydiine He paccraBaThCs C
MHUKPO(DJIOPOI CBOErO KUITEYHUKA.

Ho cymecTBytor npumephl U MOWHTEpPECcHee: “ecTh MaJeHbKUH TIOCKM
YepBb, COBEPIIEHHO 3€/I€HbIH, CIIOCOOHBIN YCBauBaTh KUCIOPO/L IPU MOMOIILH
cuMOMOTHYeCKHX Bogopoceir. OH TakK HPOYHO € HHUMH CXKHJICA, UYTO
3a4aTKU BOJOPOCJIEH MepealoTcs Yepes3 IMOJI0BbIe KJAETKH COBEPIIEHHO TaK,
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KaK 3a4aTKU XJIOPOIUIACTOB Mepefalorcs y 3ejeHbix pacrenuit” ([64], c.
195). TlpexncraBbre cebe: YepBb, KUBYIIHIT 0TYacTH 3a c4eT (DOTOCHHTE3A,
OCYIIECTB/IEMOr0 CUMOMOTHYECKUMHU BOjopociasamu. Hemuoro ganrazum -
U 1epeJl MBICIEHHBIM B30POM HPEJCTaHYT 3ejeHble (POTOCHHTE3UPYIONIne
KopoBbl. Ho 9T0, yBBI, HEpEATbHO - TIJIOMA/Ib MOBEPXHOCTH JIJI TAKOH MACCHI
MaJIoBaTa U “‘CBETOBOi pamuon’ OyaeT CJMIIKOM CKYIEH, JarKe eCJIU YIACTCS
BBIPACTUTH TAKUX KOPOB.

Ho »sroro wmajso. XJopomiacTbl — pacTeHWii ¥ MHTOXOHJIPUH
SyKaproTHIecknx (06JIaJAloNMX sSApaMi) KJIeTOK HMEIT COOCTBEHHBIN
TeHeTUYeCKWil ammapar #W Pa3MHOXKAITCA OTYACTH CAaMOCTOSTETbHO.
OtryacT - TaK KaK OHU HCIOJIB3YIOT O€TKU, CUHTe3UpyeMble ¢ MOMOIIbIO
[EHOB, HAXO/SIINXCS B XPOMOCOMAX SIJIPA.

Bosee Toro, xom, KOTOpeIM 3ammcaHa MepBAYHAS CTPYKTypa OEIKOB B
JIHK mutoxommapuii, ornngaercs or koga siaepuoit JTHK. DT1o orkpwiTne
MOPa3uja0 MHOIUX ¥ HPUOCTAHOBWJIO pAa3TOBOPBl 00 YHHUBEPCATBHOCTHU
PeHeTHYECKOTO Kojia (OJMH - sl BCeX).

Muorue mojiaraior, 9TO XJIOPOILIACTHI UMEIOT IPEJIKAMHU CIIOCOOHbBIE
K CaMOCTOATETbHOIW JKU3HH CHHe-3eJeHbie BOJOPOCIH, MHUTOXOHIPUU

NPOM30NLIN OT OakTepuii, a >3YKAPUOTUYECKHE KJIETKH - Pe3yJabTaThl
cumbrosa [69]. EcTb, KoHeWHO, W JApyrue THIOTE3BI, CaMble CMeJibie
U3 KOTOPBIX TOBOPAT 00 O0OpaTHOH BO3MOXKHOCTH - ITPOMCXOXK/ICHHUH

GakTepuii (1o KpaiiHell Mepe, HEKOTOPBIX) MyTeM OCBOGOXKIECHUS JIPEBHUX
MUTOXOHAPHUil, OBIBIIUX TOra 00/€ee ABTOHOMHBIMH, 9YeM Telephb. JTa
BO3MOXKHOCTb H€ IIPOTHUBOPECYUT IIPOUCXOXKIACHIIO MI/ITOXOH,ZLpI/Iﬁ myrem
cuMbuno3sa.

Kak Bozuukaer cum6bmo3? OmauH u3 Hambojee MOHATHBIX MEXaHH3MOB
- 9BOJIONMS TMAPa3UTOB. Ero MOXKHO OOBACHHTHL C MOMOIIBIO ABYX (pas.
Jlydiire Bcero ToOMy Iapas3uTy, KOTODbIH ToJie3eH Xo3sauHy. Jlydiie Bcero
TOMY XO34dUHYy, KOTOpBIﬁ MOZKET H3BJIEKAThb IOJB3y N3 CBOUX IHapa3uTOB.
3nech “myurte’” o3HavaeT OOMBIINIT yCIIeX B BBIXKUBAHUU U PA3MHOYKEHUHN “TIPH
IpoYux paBHLIX . B3amMojeiicTBue mapa3uTa ¥ XO3AMHA B XOJI€ COBMECTHOM
SBOJIIOIMH MOYKET MPUBOJIUTD K UX CHMOHO3Y.

WNrak, OGOJBIIUHCTBO OPTraHW3MOB - MOPOAYKT CHMOMO3a. IDTO OYEHb
paBIONoI00Has ruoTe3a. [1e10cTHOe XMMIUYecKoe PeIPUITHE - OPTaHU3M
OKa3bIBa€TCA MMOCTPOEHHBIM IIO IlJIaHaM, CO3JaHHBIM B Pa3HBIX MeCTaX, TaK
CKa3aTh, PAa3HBIMU BEJIOMCTBAMH, & JIHIIb IIOTOM COIVIACOBAHHBIM. TPpyaHO
IPOBECTH PE3KYIO TPAHUILY MEXKJIY TeM CIydaeM, Ie HaOIodaeTca cuMOnos
OPraHM3MOB, KOTODBIE MOIYT CyIIEeCTBOBATH M HOPO3Hb (IyCTh Jazxe B
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CTIENUATBHBIX YCJIOBUAX ), U CAUSHUEM CHMOUOHTOB B HEJEJIUMBIIl OPraHU3M.

“CoBepIlieHHO CBODOTHOE OT JAPYIHX OPTaHU3MOB OIHOPOIHOE KHBOE
BEIECTBO B Npupoje He cyiectsyer. Ono ecth abCTpaKkTHOE CO3/aHHE
Hamrero pasyma. Mbl BBIHYK/EHBI MPH UCUYUCIEHUH OJHOPOJTHOT'O YKHUBOTO
BEIIeCTBA 3aXBATBIBATH OHOJOTMYECKH C HHUM CBA3aHHBIE YTYXKIble €My
Mopdoornyeckre YacTu. SIBIEHUS STU YPE3BBIYAUHO PA3HOOODPA3HBI,
BEPOSITHO UMEIOT 3aKoHOMepHoe nposiBiienne B 6unocdepe” (B. 1. Bepnaackuit
[21], ¢. 265). Hemapom B.I. Bepuajckuii wacTo mpeamoduTaer TepPMUH
“JKWBOE BEIeCcTBO CJIOBOCOYETAHWIO “COBOKYMHOCTH JKWUBBIX CYIIECTR’
(CyIIecTB - T.e. OPraHU3MOB).

8.16 HacaemoBanme ©06e3 OpraHM3MOB - TOMBITKA
onpejieJIeHUS.

[TonbrTaemcst JaTh OmpesesieHne HACIEAYEMbIX €IUHUIl, HEe O0paImasich K
nousTHio “opranm3m’. Ceiivac HAC 3aHECET Ha BBICOKOTOPhs abCTPAKIHH C
UX Pa3peyKeHHBIM BO3/LyXOM, HO, KaK BUJIHO, JIeBaThCd HEKYA. | pajuiiioHeH
TAKOH 3UI3ar Iy TH IIOHUMAHH: BOIPOC - OTBET - YTOUHEHHe BOpoca (elle pa3
pekoMenyeM ymuyIo kaury U. Jlakaroca [59]). [Tpumenurenbao K mpobieme
HACJIEIOBAHNS TOT IIyTh TAKOB: HAYAJIHLHOE TIPEJICTAB/IEHNE O HAC/IET0BAHUT
- O0bsICHEHHE - BBISCHEHHE TOT'0, YTO K€, COOCTBEHHO, OObSICHEHO W YTO
HYKJIAJI0Ch B OObICHEHNN.

To ompenenenune HacaeJOBaHUsS, KOTOPOE MBI ceddac CKOHCTPYUPYEM,
OTHOCUTCA K OMOJIOTHYECKUM CHCTeMaM, HO He UCIOIb3yeT UX pa3OueHus Ha
OTJIe/IbHBbIE Opranu3Mbl. Takoe paszbuenue OObIMHO MOXKET ObITh IIPOBEJIECHO
Oosiee WM MeHee OHO3HAYHO, HO HAINa IeJib 37eCh - N30ABUTHCSI B ITOM
MecTe oT “Gojiee Wu MeHee .

PaccmaTpuBaemble  OMOJIOTMYECKHe  CHCTEMBI  MOTYT  OTHOCHUTHCH
K pa3HLIM YPOBHAM OT MONYJAIMH WJIX OHOIleHo3a 0 Ouocdepbl B
nejiom. Baxknoe cojiepkaTe/ibHOE yCJIOBHE COCTOUT B WX OHOJIOTHYECKOM
usoauposarrocmuy. HamoMuuMm, 910 ecTh (pusmdeckas H30JIUPOBAHHOCTD -
orcyTcTBre (DU3HYECKUX B3aUMOJIEHCTBIN ¢ OKPYZKAIOMHM MHPOM (MaJIOCTh
CUJ  B3aUMOJEHCTBHsI), XHMHYECKash H30JUPOBAHHOCTH  (3aKPHITOCTD)
- OoTCyTCTBHEe OOMEHA BENIeCTBOM ¢ OKpy:KeHWeM (SHeprueil MOKHO,
a BeIIeCTBOM - Her). DBuojormueckas W30AMUs B KOHEYHOM HUTOTE
03HAYAET OTCYTCTBHE OOMEHa HACJEeIYEeMBbIMH EINHUIAMHU. 371eChb HAaJo
ObI TTOCTABUThH 3HAK OIMACHOTO TOBOPOTA: MOHSTHE ‘HAcjeayeMasi eJInHuna’
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MOSIBISIETCST 10 CBOEr0 ONpeJeTeHuss W HUCHOAB3YyeTCsS B ONpeIe/eHnn
U30/IMPOBAHHOCTH, KOTOpPOE 3aTeM OyJeT NPUMEHEHO NpHu ‘oduimajbLHOM”
BBCIACHHUHN HACJICIOBAHMA.

Tenepb BocHoJIb3yeMcd YK€ 3HAKOMBIM IIPHEMOM: BBEJIEM MHOXKECTBO
BCEX BO3MOXKHBIX COCTOAHMI OHOJOIHYECKUX CHCTeM. 0DO3HAYUM ero J
(BcmomEUTE : X - MHOXKECTBO BCEX BO3MOYKHBIX T€HOTHIIOB).

BOCHOﬂb3y€MCH TaKUM, Ha II€epBbIX IIOpaX CMYTHbBIM, IIOHUMaHHEM:
HacJIelyeMasi eUHUIEA - TO, 9er0 eCJIi HeT B Hadaje, TO He OyIeT W MOTOM.
B COOTBETCTBUU C 3TUM KaKIOMY MHOXKECTBY HaCJIEAYEMbIX €JIUHUIL AOJIZKHO
COOTBETCTBOBATH MHOXKECTBO BCEX TEX COCTOSHHUN OMOJOTMYECKHX CHCTEM,
HaXOJISICh B KOTOPBIX CHCTEMa HECeT XOTs Obl OJHY HAC/IEAYEeMYIO €INHHILY
U3 JIAHHOrO MHOXKecTBa. Takme MHOXKECTBA COCTOSHWI 00/IaJaiI0T TakK
Ha3bIBAEMbIM CBOWCTBOM “ompuyamesvbHoti UHBAPUGHMHOCMY X MHOXKECTBO
COCTOIHUIT HA3BIBAECTCA OTpHUIlaTEJIbHO MHBaPpUaHTHBIM, €CJIM OHO HEJOCTYITHO
U3BHE - HAXOJACh B HAYaJbHBIE MOMEHT BHE €ro, COCTOSHHE CHCTEMbI He
MOZKET ITIONIACTh B HET'O M MO3JHee. 31eCh pedb HJIeT, KOHEYHO, O OHOJIOTHYEeCKH
HU30/IMPOBAHHBIX CHCTEMAX.

CTOH7 Mbl CHOB& BOIIJIK B OHACHBINI IOBOPOT - H30JIMPOBAHHOCTD
MpeJnoiaraeT HeBO3MOKHOCTh OOMEHa HACJEIyeMBbIMU €JIWHUIAMA  C
OKPY?KeHHEeM, a Mbl KaK Pa3 M BBIACHAEM, KaK OIpeIeeUTh HACIeI0BAHKE.
Ho »Tor moBopoT BCce Ke He TaK oOIllaceH, KaK KaxkeTcd. PeajbHble
KPUTEPUU HU30JTUPOBAHHOCTH HE ONEPUPYIOT TOHATHEM “Hac/IeayeMast
equnuiia’. B 3namennTsix onbiTax JI. [lacrepa, mokasasiero B 4acTHOCTH,
HEBO3MOZ2KHOCTL CaMO3apOzKACHUA KHBBIX CYIIECTB Ha MaJIbIX BpeéMEHaX,
M30JIMPOBAHHON cUHMTaj ach KoOJ0a, COoeJMHEHHass ¢ armMocdepoil Takoi
TpyOKOIi, 9TO NBLIb HE OINAaJIaJa BHYTPb.

OrpunarenbHas HHBAPUAHTHOCTDL TPAKTYeTCs KaK HAJIUUNEe HEKOTOPBIX

HACJIE/lyeMbIX €JMHUIl. OHU HE MOTYT CaMO3aPOJIUTHCS - ITO U O3HAYAET
OTpUIlaTe/JIbHYIO MTHBAPUAaHTHOCTDb, HEJOCTYIITHOCTh U3BHE, U3 TeX COCTOHHI/IIU/I7
IJIe HeT 3TUX HACJIeJyeMbIX €IUHUIL.
KOHEYHO, pedb He 00 OTIe/IbHOH OMOJIOrHYecKoil cucreme, HaXoJsimeiics B
CTPOro (PUKCHPOBAHHBIX BHEIIHHUX YCJIOBUIX, & 00 aHCAMOJIe CXOIHBIX CUCTEM
B HEKOTOPOM A0CTATOYHO IMHUPOKOM JdHUalla30HE yCJIOBI/IfL I/IMeHHOZ He oaHa
cucreMa, a aHcaMOab ¢ OOIIMM HPOCTPAHCTBOM COCTOSHHII. DTO BarKHO.
Paccmorpenune BejieTcst He Ha OECKOHEYHON OCM BpeMEHH, a Ha HEKOTOPOM
3a/IJAHHOM HHTEepBaJIe.

[ne :xe ompenenenue? Ja ono y:ke dakTudeckd gaHo. MHOXKecTBO
HaCJIeAyEMbIX e€JuHul - 3TO TO, 4YeM OJHO OTpHUaTE/JIbHO HHBAPHUaHTHOE
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MHOKECTBO COCTOSTHHUI OT/IMYaeTcs OT APYyroro. Ecam Obl Mbl OBLIN yBEepEHBI
B JIMCKPETHOCTHU MPOCTPAHCTBA HACJEIYEMbIX €JIUHUIl, TO CKa3ajau Obl I0-
apyromy. Hacieayemass eauHuna - 3TO MHUHHMAJIbHOE OTJIUYHE MEXKIY
OTPHUIIATETHHO MHBAPUAHTHBIMU MHOXKECTBAMU.

3BYKOBBIE aTOMBI pedl - (POHEMBI OIPEICJAI0TCS KaK MHHAMAJIbHBIE
CMBICJIOPA3JIEISIONINE JIeMEHThI: “OgKa” oTaumdaeTcs oT “Oyka’ (hoHeMOii.
BOT " C HacJieJyeMbIMH € UHHUIIaMW B IIDUHITUIIE TaK 2Ke.

Camoe Jormuecku cjaboe MeCTO - TOPOYHBIR KPYT, CBsI3AaHHBIN
C WCIOJh30BAaHUEM W30JUPOBAHHOCTH B ONpeJeJeHUH HACJEJI0BAHUSA U
HacJdedOBaHUS B OIpPeJIeJeHUM WM30JUpPOBaHHOCTUH. TyT ecTh OJn3Kas
AHAJIOTHS ¢ TAKOH XOPOIITO pa3paboTaHHOI U B BRICIIEH cTerneHn hpOPMATIbHOM
Haykoil, kak Mexauuka Hbrorona. Ecjiu npu Bbibope cucrem orcyera, B
KOTOPBIX CHpaBEeAJIMBbI 3aKOHbBI ME€XaHUKH, HE O6pa]l[aTbCH K KOHKPETHBIM
duznyecKuM TejiaM, HApuUMep, K HENOJBUKHBIM 3Be3/laM, KakK, M0 CYTH,
nesiasl HeloToH, U IbITAThCs, TEM HEe MeHee, JaTh KOHCTPYKTUBHBIH KpuTepuit
BBIOOpA TAKUX CHCTEM, TO 00sS3aTeJTbHO BO3ZHUKAIOT CJIOXKHOCTHU, BHI3BAHHBIE
OTCyTCTBUEM O6IH€FO 1 OJHO3HAYHOI'O KpUTEPpUA U30JIMPOBAHHOCTU TeJla OT
BO3JIEHCTBASA JAPYTAX TEJl.

B paccmarpuBaemoit 6HOIOTMYECKON CUTyaIuu U30JUPOBAHHOCTH B
KOHETHOM HMTOTe O3HA4YAeT, YTO MaTepHAIbHbIE HOCUTEJU HACJIEICTBEHHOCTH
He MOT'YT IIPOHHKATH U3BHE. YTO 9TO 38 HOCUTE/IN ¥ KAKUMH OHH MOTYT OBITD
- Ha 9TOT BOMPOC He CYIIecTBYeT 00Iero orpeTa. JletaabHo n3ydas MeXaHI3M
OCYTIIIECTB/IEHUsI HWHTEPECYIOIero Hac CBOWCTBA, C OJHOW CTOPOHBI, H
HaKallJInBad 3HAHHUA O BOSMOXKHbBIX HOCUTECJIAX HaCJeJCTBEHHOCTH - C ,ZprFOIU/I,
4eJIOBEK MPUO/IMKAETCd K MOHUMAHUIO TOI'O, KAKUE CUCTEMbI IIPU U3YUCHUH
JIAHHOT'O CBOMCTBA MOXKHO CUMTATh H30JUPOBAHHBIMHU, H30JHPOBAHHOCTH
KaKHX COMHUTEJIbHA, a KaKHe 3aBeJOMO He U30JTUPOBAHBI.

Ceiiuac 3TOT Kpyr BOIPOCOB KayKeTCsl, CKOpee, akajaemudeckum. Ho
€CTb BCe Ke W WHTepecHble mpobsiembl. fBasiercs s Omocdepa 3emun
OMOJIOrTYeCKN H30JIUPOBAaHHON cucTeMoil? CTpaHHBIH Ha IEpPBBIH B3IV
BOIIPOC - OTKVJA K€ B3AThCA BHOCHMBIM HM3BHE HAC/JIEIyeMbIM €IuHUIIaM?
Ho nekoTopbie cepbe3Hbie UCCAeI0BATENN, PA3YBEPUBIINCH B BO3MOKHOCTH
00bsICHEHUST BOSHUKHOBeHs 2Kn3HM HA 3eMJIe, HPEIOIarafoT, 9To OHa, ObLia
3aHeceHa W3BHE. ['MmoTe3y 3Ty CBA3BIBAIOT OOBIYHO C WMEHEM H3BECTHOTO
xumuka C. AppeHumyca, BBICKA3aBIIETO0 MBICJh O BO3MOKHOCTH TIEPEHOCA
YACTHUIL[ >KUBOTO B MEXK3BE3JIHOM IPOCTPAHCTBE IOJ JAefiICTBHEM CBETOBOIO
n3nydennd. Ho cama ugest o 3apazkenun 3emin 2KM3HBIO BBICKA3bIBAJIACH H
3a cro Jer 10 C. Appennyca. [IpuBeseM CiMCOK OCHOBHBIX €€ CTOPOHHUKOB,
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crenyst B. 1. Bepuagckomy ([21], ¢. 131): 1802 r. - don Mapmans, 1819
r. - Ipynrryiiges (rumoresa o nepenoce Ku3Hu Mereoputamu), 1865 r.
- I O. Puxrep, 1871 r. - smamenutweit Y. Tommcon (1opa Keabsuw),
IpUMepHO B TO ke BpeMd - [. [esbMTroJibIl, HEe MeHee 3HAMEHHTHIN, 1872
r. - m3BectHblit Ootanuk ®©. Kon. B Hacrodimee BpeMs 3Ty THIOTE3Y
IO AeP:KUBALT, HaIpuMep, u3BecTHBI acTpomoM P. Xoitn. Ero xoJiera u
cropounank Yanjapa Buxkpamacuurxe muiner: “...Hambosiee cjiabbIM 3BEHOM
B HEOJAPBUHUCTCKOM ITOHUMAHUW DA3BUTHS YKU3HU, MOXKAIYI, SIBJIAETCS
CJTUTITKOM BBICOKAsI CJIOKHOCTh MUKPOOPTaHU3MOB. MOXKHO yTBEDKIATH, UTO,
Korjia ObLIM CO3JAHBI (MM 3aBepIleHbl, Win chOpMUPOBAHbI) GAKTEpPHUH,
99,99% OuoxuMun BBICIIEX (POPM KH3HE OBLIO OTKPBITO. VI3BECTHO, UTO
npumepno 2000 pepMeHTOB UIPAIOT BayKHERIITYIO POJIb B JIOBOJIBHO HTAPOKOM
Mana3oHe (KU3HU, HAYHHAST C MPOCTBIX MHUKDPOOPTAHU3MOB W KOHYAS
I€JIOBEKOM.

Cxopee yparas, IpoHOCSIIHICA 10 KJIJOHIILY CTapbIX CAMOJIETOB, cobeper
HOBEXOHLKHUI cylepJjaiHep u3 KyCKOB JIOMa, 4eM B pe3yJabTaTre CJIy4YalHbIX
LPOIECCOB BOBHUKHET M3 CBOMX KOMIIOHEHTOB KU3HBL' [23].

C »T0# TOYKOI 3peHnst MOXKHO CIIOPHTH, HO IOKa HE pelleHa mpobaema
npoucxoxkaeans Ku3Hu, OKOHUYATETHHO OTBEPTHYTH e€e HEeBO3MOKHO.
[naBuas cmabocTh runoresbl npuBHecenus zKW3HM M3 KocMoca, Jesaionias
9TY THUIOTE3y HempHeMmMJIeMOoil st HAc, COCTOMT B TOM, YTO OHa €CTh He
pelenne npoodaeMbl, a CKopee, 0TKa3 OT HOIBITKY ee pemuThb. [ne-to 2Ku3ub
BCe Ke BO3HUK/IA B Pe3y/ibTare XUMHUYECKON 3Bosonuu. llpennosioxkenne
0 TOM, YTO OHA BO3HWKJIA HE HA 3eMJje HUYIero He OOBSICHSET, a TOJBKO
YBEJIMYUBAET UI'POBOE I10JI€, HA KOTOPOM Pa3bIIPbIBAIACH J00UOJOTHIEeCKAS
SBOJIIOIIHS.
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9 USMEHYUMNBOCTD

9.1 N3meHeHme m pa3HOOOpa3wme.

3aKOH COXpaHEHHsl SHEPIUU BEJWK CBOel He3bbJIeMocThio. Morydnm
MOHYMEHTOM BO3BBIIIAETCA OH B MHUpPe (DU3UKH U JIHUIIb HHOIJIA O0JaKa
COMHEHHUsI 3aTeHsIOT ero BepmwuHy. HacienoBanme ToxKe BeJUKHil 3aKOH
coxpanenus. Ho crTaq oOH BeIMKMM u3-3a CBOUX HapPYIICHMH, M3-3a
U3MEHYUBOCTH. Be3 U3MEHUYNBOCTH HET 9BOJIIOIUN. DTO JIBA BEJIUKUX 3aKOHA
COXpaHeHHUsI, U HeT cefvac APYIuX, KOTOPbIe MOIJIH Obl CPABHUTHCSA ¢ HUMH
10 3HAYUMOCTH B HayKe.

[Ipu obcyxmeHnn HACJIEIOBAHUA B IPEIbIAYINEH IJIaBe 3HAYUTEILHOE
MECTO 3aHsIH TpoOJIeMbl U3MEeHUYUBOCTH. VI 3TO ecTecTBeHHO, MPOOJIEMBI
HCCACI0BAaHUsT W H3MEHYMBOCTH HEOTIAEJIMMBI JIPYr OT JApyra. 3/1ech
MBI Ha4YHEM CHadaga, C W3MEHYHBOCTH s TeX CHTyaluil, Korma
HacjaegoBaHne onncbiBaeTca Moaenanio Mengensg-Moranncena. Heckouabko
PACIIHPUM HCXOIHOE Ipe/IcTaB/lIeHne 00 HM3MEeHYHBOCTH, BKJIIOUNB B HETO He
TOJIbKO HAPYIIEHUS HACJIEIOBAHMSI.

TpaguiuoHHO BBIAEISIIOTCS JABa ACHEeKTa W3MEHUYMBOCTH: PAa3HOOOpasue,
T.e. CYIIeCTBOBAHNE PA3INUNil B TAHHBIH MOMEHT BPEMEHH, U N3MEeHEHHE, T.e.
[OSIBJICHUE HOBOTO.

[oBopsg 00 HM3MEHYUBOCTH, HAJIO0 K TOMY K€ UYETKO OIpEeJIe/uTD,
U3MEHYUBOCTH Yero: HAaCJeIYeMBIX eIWHHUIl, T€HOTUIIOB HJIH OPraHH3MOB.
MoxKkHO elre paccMaTpUBaTh M3MEHUYNBOCTH HAJOPTAHU3MEHHBIX CHCTEM, HO
MbI ee KacaTbCd He Oy/eM.

M3menerns: HacaIeIyeMbIX €IWHHUI] BO3HUKAIOT BpPEMsS OT BpPEMEHH B
pe3ysabrare MyTarnuit. MyTtanuio MOXKHO HpeJICTaBUTL cebe KaK OIIUOKY
B Iepeiade HacJeJICTBEHHON WHMOPMAIUH. XOPOIIO W3YYEeHbl TI'€HHbIE
MYTAIlAN, BBI3BIBAEMBIE PEHTTEHOBCKUM H3JIYUCHHUEM.

PasznoobOpa3ue  HacjejayemMblX  eJUHHI]  IOJJIEPXKUBACTCS  JIByMS
dakTopaMn: MOBTOPHBIMU MYTAIMAMHA ¥ B3aUMOIEHCTBHEM PA3JTHIHBIX
HacJedyeMbIX eJIUHUIl  MexkJay coboit. MoxKeT wurparb poJib TaKxkKe
[IPOCTPAHCTBEHHAS U BpeMeHHasl HeOPIHHAPHOCTD CPEJIbL.

Ha mepBbiit B3r/1s11 HOBTOPHBIE T€HHBIE MYTAIIUN KAazKyTCS HEBEPOSTHBIMH.
Kazk aplit IHCTPOH COCTOUT M3 MHOIUX KOJOHOB. EC/IM n3MeHEeHusT PA3JINIHBIX
KOJOHOB TIPHMEPHO PAaBHOBEPOSITHBI, TO CpPeAd OOIIEro MOTOKA MYTaIlHii
OJIMHAKOBBIE OyAYyT BCTpedaThes KpaitHe peako. Cmiia 3TOTO BO3parKeHHS
IPOTHB BO3MOYKHOCTHU IOBTOPHBIX MYTAIUil CHUZKAETCS TE€M, YTO JIAJEKO He
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BCSKasT 3aMEHa, KOJIOHOB MOYKET BOSHHUKHYTH 0€3 CYIIeCTBEHHOTO yIepoa, JI1st
HOCHTEJsI MYTAHTHOT'O aJJiesis.

9.2 IIpob6isema HeNTPaAJIbHBIX MYTAITHIA.

Muorune wu3menenuss JIHKoBbIX TekcToB “GecCMBICTIEHHBI’, UX HOCHTEIN
JIOO POKJIAI0TCS YPOJAAaMU C SIBHO IMOHMYKEHHOMN »KU3HECITOCOOHOCTHIO, JInhO
He POXKIAITCA BOBCE. 110 HEKOTOPLIM OLIEHKAM y 4eI0BeKa Okoao 15%
sMb6puoHOB THOHET 10 poxkaenus, a no gaaasim OOH B 1980 1 10,5%
HOBODOZKJIEHHBIX UMEJIO 3aMeTHbIe YKJIOHeHHUs: oT HOpMbI [44]. Ecou rubesnb
SMOPHOHOB YACTO CBs3aHA € MYTAIMSIMHU, TO HACKOJIBKO OOYCJIOBJIEHO UMH
pOXK/ieHUe JieTeil C Pa3/INYHBIMEA TATOJOTHYECKUMUA M3MEHEHUSIME HEsICHO.
Bamernm, oauako, uro B 1956 r. Ux 6ui10 4% , a B 1972 r. - 7% . Hanumo
MOHOTOHHOE U JIOBOJTHHO OBICTPOE YBEJWYEHNe. DTO BHI3BIBAET MOHATHYIO
03a009€HHOCTH T'€HETUKOB.

HeckoibKo yCJIOBHO MyTalMM MOXKHO Pa3JeJuTh Ha OecCMBICIEHHbIE
(lOMUHAHTHBIE JIeTAJK), BpPEJAHbIC, HEHTPAJbHBIE U  HOJE3HbIE. DTO
pasjeseHue yCJAO0BHO, TaK KaK TOJb3a WM BPEJ OUPEJCASdIOTCsS CpeJoii,
B KOTODYIO MNONAJaeT MYTAHTHBIA ajieib (HAMOMHHM, 9TO B MOHSITHE
“cpefpl”  BKJIIOYAETCS W TEHETHYECKOe OKpyzKeHHe). B KOHEYHOM wuTore
0eCCMBICIEHHOCTh  03HAYAET HEBO3MOXKHOCTH CYIIECTBOBAHUsS OpPraHU3Ma,
HECYIIEero TAHHBIM MYTAHTHBIN ajlaedb, a Pa3JIudusd: BpeIHbll - HeTpaJIbHbI I
- MOJIE3HBINH - KOJUYIECTBEHHBIE W OTHOCATCA K BEPOSATHOCTH BHEADEHUS B
KOHEUHYIO TOMY/ISIIIAI0: MAJIast - CPEIHssT - OOJIBITAS.

XOPOIIIYIO MOJIE/b - AHAJIOTUIO, TO3BOJISIONIYIO IPOYYBCTBOBATH CJI0KHbBIE
MapHIpyThl OCMBICJICHHBIX MYTallMil, JaeT u3BecTHas urpa. 1pebyercs
IIePEBECTHU OIHO CJIOBO B IPYTOE IPH IIOMOIIH IIETOYKH XOI0B. 3a KayKIbIi X0
pa3pernaercss MEeHsITh TOJBKO OJHYy OYKBY, HPUYIEM TaK, 9TOOBI IMOJIYIaJ0Ch
ocMbIcIeHHOE ¢10BO. [IpuBesem npumepst n3 kauru [31]. [Tpesparnienue Ko3br
B BOJIKA: KO3a - 11034 - 1I0JIa - TOJK - BOJIK. Ko3bl B 6apca: Ko3a - Kopa - Kapa-
dapa- dapc - 6apc. B smucy: Ko3a - Kopa - Kapa- napa - rama - Jana - Jua
- auca. U, HakoHel, camMoe 3HAMEHUTOe ITpeBpalleHne: Myxa - Mypa - Typa -
Tapa - Kapa - Kape - kade - kadp - Kaop - KaloK - KPIOK - yPIOK - YPOK -
CPOK - CTOK - CTOH - CJIOH.

B nognepxkanuu pasHooOpa3ust HACTEIYEMBIX €IWHUIL 0CO00 BAZKHYIO
pPOJIb MI'PAIOT JOMHHHPOBaHME, MOAUMUKAIIMN MyTalui, rereposuc. IlycThb
OpPraHu3M, TOMO3HUIOTHBII 10 MYTAHTHOMY aJLIeII0, HMeeT 3aMeTHO
MOHMKEHHYIO KU3HECTONKOCTh. HKcjm 3T0T ajiesnb JOMUHAHTEH, TO CTOJIb
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JKe HeIPUCIOCOOIeHHBIME OVIYT U €ro TeTepO3UTrOTHbIe HOCHTEeIn. B TakoMm
cJiydae duc/0 0cobeil, HecynuX MYTaHTHBIH aJjjie/ib, Oy/JeT OT ITOKOJIEHUS
K TIOKOJIEHHIO YMEHBITaThCsd B TeoMeTpudeckoii mporpeccun. KEciam ke
JIOMUHHAPYET HOPMAaJbHBIN aJlj1e/1b, TO H0JId HOCUTeIeil MyTaIlud B MOy ISAIIIT
Oy/eT yMEHbIIAThHCS MeJJIeHHee - IPUMEPHO Kak «/t (t - BpeMsl, o - IHCII0).

[lomaB B momyadanuio, MYTaHTHBIA aaae/lb H3MEHAET TeHEeTHIECKYIO
cpejly M cO3JlaeT MPEeUMYIIECTBO TEeM aJIIeJsIM CBOETO0 W JIPYTUX JIOKYCOB,
KOTOpbIE TPH TIPOYUX PABHBIX 00Pa3ylOT C HAM yjadHble KOMOWHAINH.
Bospacranme dunciia wHocuTeseil Takux OJATONPUSTHO COYETAEMBIX C
MyTaluei aJuresiell HTPUBOIUT K MOOUPUKGUUL NPOACAEHUL  MYMAUUL:
HeCyIIue ee OPraHu3Mbl CTAHOBSATCS Bce 0oJiee KM3HECIIOCOOHBIMH 33 CUeT
B3aMMHOI IPUCIIOCOOJIEHHOCTH HACJIE/yEeMbIX €JIMHUII, CJIATAIONIMX TeHOTHUIIbI.

I'emeposzuc - MOBBITIIEHHAS] ~ HPHUCIOCOOJEHHOCTh  IeTePO3UTOT.

Krnaccuuecknit mpumep - ceprnoBuIHOKJeTOYHAsT aHeMus. Moandukarms
MYTalldii ¥ TeTePO3UC AHAJOTHYHDBI SABJICHUIO CHMOMO3a, TOJbKO B JAHHOM
caydae cuMOMO3 He OpPraHU3MOB, a HACJEAYeMBbIX eJIUHUIL. XOTsS MBI IO
Oouiblllell YacTu TOBOPUM 00 aJjuiesisiX, CKa3aHHOE MOXKHO, KakK IIPaBHJIO,
OTHECTH W KO BCEM JIPYTHM THUIIAM HACJIEIyeMbIX €IUHUII.
MOSTBJIEHIE HOBBIX Te€HOTHIIOB He 00s13aTeJbHO CBA3AaHO C BO3HUKHOBEHUEM
HOBBIX HACJeIyeMbIX €eIWHUIl. OJHU W Te 2Ke eJIUHHUIBI, I0-Pa3HOMY
KOMOMHHUPYACH, MOTYT OOPa30BBIBATH OYeHb MHOI'O PA3JIUIHBIX F€HOTHIIOB.
Tak, ecu A7 N TOKYCOB €CTH 10 JIBA PA3JTHIHBIX aJlIe/Isd, TO V JATLIOUTHOTO
OpraHu3Ma CyIecTByeT 3" BO3MOXKHBIX NeHOTHUTIOB, MOCKOJIBKY JIJIs KarKI0T0
JIOKyCca €CTh TPH COCTOAHWS: TOMO3UTOTHOCTH TIO TMEPBOMY aJjiedio, o
BTOPOMY H T'€Te€pPO3UTOTHOCTD. TOIBKO /I JecATH JOKYCOB HOJTydIaeM B 3TOM
caydae 6osee 50 000 pasjmuHbIX TeHOTHIOB. Kak BUIMM, JaxKe HEe OYEHD
00JIbIIOe pasHooOpa3ue HaCAeAyeMbIX eIUHHUIl HPUBOIUT K KOJOCCATLHOMY
pa3HoO0pa3ni0 IeHOTHIIOB: I JIeCSITH JIOKYCOB, B KaXJIOM H3 KOTOPHIX
MOXKeT OBITh JIBa aJjuiesid, HacJeJlyeMbIX eJIuHUI] - aJjieneir Bcero 20, a
BO3MOXKHBIX reorunos 319 = 67 149.

Tyt BaxkHO c/enaTh 3aMedaHHe O CTeleHd peaJbHOCTH JacTo
NCTIOJIB3YEMBIX  Mojeneit.  HeBo3MOXKHO  mpaMO  TPOaHATU3UPOBATH
OaJlaHCOBBIE  MOJIEJM  JIECATUIOKYCHOR TI€HeTUKH - CJUIIKOM MHOI'O
ypaBHeHnii. BoJbITMHCTBO PAabOT MOCBSIIEHO OJTHO- U, PEJIKO, ABYJIOKYCHBIM
cucremaM. 1o ocTaabHBIM JIOKYCaAM TPEANOIAraeTC NOMO3UTOTHOCTh. DTH
MOJIEJIH MOMAA0T OOBITHO B BOCBMON THII (JIEMOHCTPAITHST BO3MOXKHOCTEN ).
[IepenocuTs pe3yabTaTHl, MOJYUYEHHBIE I OJHOJOKYCHBIX MaTeMa3aBpOB,
Ha PeaibHOCTb HYKHO CPEe3BbIYAilHO OCTOPOXKHO. B JielicTBUTEIbHOCTUN JIJIST
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MHOTOJIOKYCHBIX CHCTeM OOJBIINNA OBl CMBICT UMEIN OeCKOHETHOJIOKYCHBIE
MOJIEJIH.

Pasnoobpa3ue TeHOTHIIOB CBA3aHO HE TOJHKO ¢ 60rarcTBOM Pa3THIHbBIX
koMOmHanuit asesneit. Baykabl m npyrue Haciaegyemble enumHUnbl. Cpean
HUX OTMETUM XPOMOCOMHBIE TIEPeCTPOUKH, MepejaBaeMble W3 MOKOJIEHUS B
MOKOJICHHE.

WNpymee pa3nudHbIMEA MyTIME yMHOXKEHHE KOIWH TeHa B XPOMOCOME
MPEJICTABISIeT MaTepuasl /s ycuaeHus (hyHKnuii n3meHnenns reHos. [lepsoe
MOHATHO cpa3y. A BOT BTOpOe... TYT ecTh jaBa coobpazkeHusi. Bo-nepsbrx,
KOIVIa 9K3eMILIPOB TeHa HEeCKOJBKO, TO YacTh U3 HAX MOYKET MeHSThCS,
a JKM3HECMOCOOHOCTh OpraHM3Ma MTPU ITOM NPAKTHYECKH COXPAHUTCS -
GYHKINIO BHIIOIHAT Jjpyrue. Bo-Bropeix, cam HpOmece yIBOEHHS MOYKET
BHOCUTDH omnmbku. Tak, Hampumep, €Cjau MOBTOP IOJYYEH B PE3YJIbTaTe
obparnoit Tpanckpuninuun PHK—/IHK, To BeposgTHOCTL OMUOKYU MpuMepHO
B MIJLIHOH pa3 GoJbiie, yem mpu obsraaoM yasoennu JTHK—THK [34].

CymecTBYIOT UCCIeIOBaHNS, aBTOPHl KOTOPBIX TOJATAIOT, YTO YIBOEHHE
I€HOB - €/iBa JIM He IVIABHBIH 1yTh nporpeccuBHoii sposonun [79|. Tpyano
O/THO3HAYHO OTHECTHCh K TAaKOMYy VTBEPXKICHWIO, HO BayKHOCTH 3TOTO
IpoIecca yxKe JI0Ka3aHa.

Opun n3 HanboJIee 3ara/IOYHBIX MOMEHTOB ¢ TOUYKH 3PEHUs COBPEMEHHOTO
HOHUMAaHUs (TOYHee, HEMOHMMAHWs) W3MEHUYUBOCTH - IMPEBPAIIeHHE IpU
YIACTHH CpeIbl pa3sHooOpasus TeHOTHIOB B pasHoobpasue denorumnon. C
OJTHOIT CTOPOHBI KAXKETCsI, YTO jake HeDOJIbINe W3MEHEHHs TEeHOTHUIIOB
BBI3BIBAIOT CUJIbHBIE TIepecTpoiikn denoruna. b. M. Meannkos, nHanpumep,
B KadecTBe YeTBepTOil aKCHOMBI OMOJIOTUN Ipe/JlaraeT TAaKOe BBICKA3bIBaAHUE:
“caydaiiHple W3MeHEHUs TeHeTWYeCKHX MpOrpaMM TpPU  CTAHOBJIEHUHU
(EeHOTUTIOB MHOTOKPATHO YCUJIUBAECTCS U TOJBEPTaeTcs OTOOPY YCIOBUSIMU
BHerHelt cpeapl” ([72], c. 105). C apyroii cTOpOHBI, MHOTHMHI CYUTAETCS
JIOKa3aHHBIM, YTO 3HAYMTEJIbHAsd 9YacTh  “OCMBICJCHHBIX  MyTaIuit
cenexmueHo HetmpanvbHa, T.e. He OKa3bIBaeT 3aMeTHOrO0 BJIUSHUSA Ha
JKIU3HECTTOCOOHOCTD U MIIOJOBUTOCTD [5]].

[TonbITKy cBeCTH BOEJTWHO JAHHBIE 33 W MPOTUB THIOTE3bI HEHTPAJIHHBIX
myranuit npegupunsut P. Jleonrtun [62]. Ha c. 226 mo ee mosomy oun
vecTHo mwuier: “Eeam durTaTesnb yKe IMOHSAI, YTO B ITUX JOBOJAX HET
HUYEro, KPOMe TTPOU3BOJIBHOTO YKOHTJIMPOBAHWSA YUCJIAMH, KOTOPhIE MOXKHO
mojo0opaTh TakKuM 00pa30M, UYTO OHU OYAYT CJAYKUTH IIOATBEPXKICHAEM
JITO0OM MPeaB3ATOi TOUYKH 3PeHusi, TO s JTOCTUT CBOEi e’ .
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HEeATPATHHBIX MYTAIUIX MOXKHO YMEHBIIUTh, €CIH Pa30UTh TpodaIeMy Ha JIBa
Borpoca. Kakast 9acTh BCeX BO3MOXKHBIX MyTalluil CEJIEKTHBHO HEATpabHA?
Kakas gacTb HaOJIOIAEMOTI0 BHYTPHUBHIOBOTO PA3HOOOPA3Nsa HACIELYEMBIX
eJINHUT] OObACHAETCS CeJeKTUBHO HeWTpabHbIMU MyTamusamu! Ha nepsbrit
BOIIPOC HAIpAIIUBaeTCs OTBeT - HeboJbIlasg. boJblnasg 4YacTb MyTalmi
0e3ycI0BHO BpeaHa. Ecm »ke paccMaTpuBaTh TOJIBKO T€ MYTaHTHBIE aJlJIeIH,
KOTOpPBIE MOIYT 3aMETHOE BpeMs CYIIeCTBOBATH B MHOIY/ISINAN daxke 0e3
MMIOBTOPHBIX MYTaIWil, TO CpeJd HUX CEJIEKTHBHO HEHTPAJIBHBIX 3aBEJ0OMO
0O0JIbITIast YaCTh, Y€M CPEJIM BCEX BO3MOYKHBIX MYTAITHil.

OtdeTiuBO  dcHO oAHO. KEcam wu3MepdaTh BEJIUYUHY  U3MEHEHHS
FeHOTHUIIA YHUCJIOM 3aMEHEHHBIX KOJIOHOB, TO CKOJBKO-HUOVIL OTHO3HAYHOM
CBA3UN MEZKAY HEIO u NU3MEHEHUEM J'IIO6OI71 KOJINYeCTBEHHO MepPblL
HpI/ICHOCO6JIeHHOCTI/I 0K JaTh HE IPUXOAUTCH. Maﬂoe N3MEHEHUE I'€eHOTUuIla
(3ameHa HeGOJIBIOrO YHCIa KOJOHOB) MOXKET B XOJe WHIWBHILYAJIbHOTO
Pa3BUTUS MHOTIOKPATHO VCUJIUTHCA ¥ IPUBECTH K OYEHL OOJIBIIOMY
u3Mmenennio ¢enoruna. Ho TouHo Tak Ke H3MeHeHHe TeHOTHIIA, He
SIBJISIIOIIEECS. MAJIBIM B YKA3aHHOM CMBICJIE, MOXKET HE CKa3aThCsd Ha XOJe
MHAUBUAYAJIbHOI'O Pa3BUTUA U IIOTOMY U3MEHEHHC CI)GHOTI/IHOB B pe3yJjbTaTe
OyeT HEe3HAYNTEIbHBIM.

Cpena, B KOTOPOil HPOSBISETCI HEHTPaAIbHOCThH, TpHEeINHA: KOCHAs -
denoTHnUIECKas - TeHOTUIIHYecKas. OPranu3M B CBOEM YKH3HeobeclledeHun
B3aUMOJEHCTBYeT B OCHOBHOM C TIIEPBBIMH JIBYMSI HPOEKIUSIMU CPEJIbI.
ECJH/I N3IMEHEHUA MaJIO BJAUAIOT Ha I3TU B3aI/IMO,ZLeIU/ICTBI/IH "N Ha BbIZKUBaHHE
MHAUBHU da, TO HUX €CTeCTBEHHO Ha3BaTb CbI/ISI/IOJIOFI/ILIeCKI/I HeﬁTpaJIbeIMI/I.
Ho »rta meiiTpaibHOCTL ele He TrapaHTHpPyeT COXpaHEHHEe I'eHeTHYEeCKHX
B3aumoeiicrsuit. Hepenko dusnonorudeckn HelTpaJbHBIE U3MEHEHHS
IPUBOIAT K PEHpPOAYKTUBHONW H3OJISIMU: HOBBIE HE MOIYT, CKPEIIUBAsICh
CO CTapbIMH, HPOU3BOJIMTH IOJHOIEHHOE MoTOMCTBO. HefirpajabHOoCTh 110
OTHOIMCHUIO K KU3HHU UHIWNBHIA HC 069{3&Ha 6bITb TAKOBOH IO OTHOIIEHUIO
K IPOIECCY BOCIPOHM3BOJCTBA B JAHHON T'eHETHIECKO# cpeie. A ¢ TOYKH
3peHUsl IBOJIONMH ITOT TPOIECC He MeHee BarkeH (ckopee, Oosiee), deMm
HHIMBUIyaJIbHOE cyliecTBoBanue. llomHas “rpuenunas’ HeHRTPaJIbHOCTD
u3mMeHeHuii O3Ha4aeT, 4TO C TOYKMU 3PCHUA IBOJIIOIUU UX HET BOBCE.

I/I3MeH€HI/IH TeHOTHIIa MOI'yT He€ CKa3blBaTbCdA Ha )KI/ISHGCHOCO6HOCTI/I
Mo JIByM TIPUYMHAM: JUOO OHM TPUBOJAAT K TaKUM TepecTpoiikaM
depMeHTOB, KOTOpble NPAKTHYECKH He BJIHSIOT HA CKOPOCTH YKU3HEHHO
BayKHBIX XUMHYECKHX peakiuili B 3aJaHHOM JIHAla30He  YCJIOBHH
(ncruunast  buzHOJOrUYECKas HEATPAIBHOCTH), JubO K HE TaKUM, HO
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BO3HUKIINE H3MeHEeHHUsI KAaKHM-TO 00pa30M KOMIIEHCUPYIOTCS B IHPOIECCe
WHIUBU/YAJIbHOIO pas3BuThs (3Ty Oojiee HHTEPECHYI HETPaIbHOCTH
MOZKHO Ha3BaTh yCJIOBHON). TakuMm 3aMedanueM rumnore3a (pu3n0JI0rHIecKn
HeATPaJIbHBIX MyTalluil pa3pblBaeTCA HA ABE: TUIIOTE3bl KCTUHHON U YCIIOBHOR
HeiTpasbHocTH. Bolpoc 3/1ech CHOBa 0 KOJIUYECTBEHHOM COOTHOIIIEHHH JIBYX
BHIOB HEHTPAIBLHOCTH: KaKO# BCTpeUaeTCs dalie H HACKOJIHKO?

Nrak, m3menenns (pEHOTHIIOB MOTYT W YCHJIMBATh, W 3aTYIIEBbIBATH
U3MEHINBOCTH TeHOTUNOB. C 3TOH TOYKHM 3peHus WHTEPECHBI JJaHHBIE 00
U3MEHINBOCTH (DEPMEHTOB B MOMYJIANUAX UesOBeKa. KazKkercs Ha TepBbIi
B3IJIAl OYEBUIHBIM, 9YTO (DEHOTHUIIBI BHYTPH HAIUMN U pac PasimdaloTCs
MEHBIIe, YeM MKy HEMHU. A BOT aHAIN3 10 TEHOTUIIHIECKON N3MEeHINBOCTH
CeMHAJIIATH PA3JIAIHBIX (PEPMEHTOB YOeXKIaeT, 9TO pa3/Iuddsl BHYTDPH
HAIUd WM pPAachl OOBIYHO CTOJIb YK€ BEJHKH, KaK W 10 YeJOBEYECTBY B
neiaom ([62], c¢. 161-166). C wnabmomnaembiM pasHooOpasueM (epMeHTOB
CBSI3aH HHTEPECHBIH BOIPOC: MOPOXK/IAETCSI OHO MYTAIHAMHU IHCTPOHOB
WIH PEeKOMOMHAIIUAMU 0oJiee MEJIKUX HACIeJIYyeMbIX €JIMHUI! OBITh MOXKET,
KaKas-TO €ro 4YacTb €CTh pa3HooOpa3ue He HacJaeyeMbIX eJIUMHHUI, a
KOMOMHHPYEMBIX W3 HHX T€HOTHIOB, a IIPABUIbHON HWHTEPIIPETAIMH TOrO
SIBJIEHUST MeITaeT MPUBBITHOE OTOYKIECTBICHHE €IWHUIIBI BOCITPOU3BOICTBA
¢ eauHuIei (GyHKIUH.Y H3MEHYUBOCTH (PEHOTHIIOB €CTh COCTaBJIAIOININE,
He CBsg3aHHBIE C PpasHoobpaswmeM U H3MeHeHHeM rTeHoTunon. Cioja
OTHOCATCA MOIUMDUKAINKA U 3alIporpaMMHUpPOBaHHBIE ciaydaiinocTu. laanm
npejacraBiaeHne O MOAN(UKAIKMAX, MPEJACTABHB HECKOJbKO IPHMEPOB.
@enorun 3aBucuT OT obpaza ku3uu. [llTaHrmcT BO MHOTOM He IMOXOXK Ha
OeryHa, Jjlazke ecJii OHH OJHOsiIEBble OJM3HEIbl. Pa3zMepbl reHeTHdecKH
UJIEHTUYHBIX PACTEHUH, BHIPOCIINX B PA3HBIX YCJIOBHSAX, MOT'YT Pa3JIUIaThCS
B JECATKH pa3. A BOT IpuMep H3 KH3HH MHUKDPOCKOINYECKHX dYepBeit
- kosioBpatok [32]. Hekoropble KOJIOBpATKH-KEPTBBI  PEArupyIOT HA
MOBBINIIEHHYI0 YHCAEHHOCTH XHIMHBIX KOJOBPATOK, BHIPAINMBASA JIJIHHHBIE
OTPOCTKH Ha naHmupe. B pe3ynbrare »KepTBbl OyKBaJbHO “CTAHOBATCS
morepek ropJia’ XUIHAKY.

9.3 Mo3anvHOCTh YCJIOBU M BOJHBI >KU3HMN.

Mogens 3amporpaMMUpPOBAHHBIX CJIyYaifHOCTEH BCTpedaach HAM B TJIaBe
“OT060p 1o npusHaky”’. Biectdmum npuMepoM NpUCIOCOOJIeHHS K CJIydailHoit
cpele ABISETCI  UMMYHHAA cucmema. PasHooOpasme JHMQOIUTOB U
HPOJAYIIMPYEMbIX UMH AHTUTEJ OIrpoMHO. VI OHO uCXOiHO “HE 3aluCcaHO
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B renax”. Ilpm cozmaHum UMMYHHON CHCTEMBI B XOJ€ HHINBHIYAJIbHOIO
Pa3BUTHs PA3BITPHIBAETCS MACCA 3aPOrPAMMHUPOBAHHBIX CIydaiinocTeil, 6e3
KOTOPBIX OBLIO OBl HEBO3MOXKHO CTOJIH DOJIBIITOE Pa3HOOOpas3me.

Eme nBa dakTopa CHUIBHO BJIUMIOT Ha pPa3HOOOPA3UE: MO3AUUHOCIIL
yeaosuli cpedvt U akosozuveckue Koaebanus. OHU POICTBEHHDBI - IHMEPBBIi
obecrevnBaeT HEIOCTOSTHHOCTD CPEeIbl B IIPOCTPAHCTBE, BTOPO# - BO BpEMEHH.

HemnpepoiBaoe maBHoe u3MeHEHHE CPeIbl HA OOJIBIINX PACCTOSTHUAX -
cutyanusi peakas. Jlayke B rIankoii, KaK CTOJ, CTEIN YePeayrTCa yIacTKu
¢ OosbIeit W MeHbIeil JOCTYIMHOCTBIO BJIATH, B IYCTBIHSIX BCTPEIAIOTCS
0a3UChl, B Jecax - HoJgHbl. Mo3andnoe, “I0CKyTHOE” paCIOJIOKEHHE
YYACTKOB € PA3JHYHBIMA YCJIOBUIMH He SBJSIETCS, KOHEYHO, 3aKOHOM
HPUPOJIBI, HO MIMPOKO PACIPOCTPAHEHO.

DKOJIOrHYIeCKUE KOJIeOAHUs M3BECTHLI TaKyKe IMOJ Ha3BAHUEM ‘BOJIHbI
Kuszau': ‘... “BOJTHBI YKU3HU, KaK BCIKHE BOJIHBI, COCTOAT W3 TOIbEMa U
najeHus; Te CJIy4Yad, KOIJIa IITPOUCXOJUT BHE3AIHOE MAacCOBOE IIOSBJICHHE
KaKOro-ambo BHJIA, HPOJAOJIKAIOIIeeCss HEKOTOpOe BpeMsa M KOHYAIONIEecs
YMEHBIIEHUEM YUCICHHOCTH ero CHOBA JI0 IPEeXKHeil HOPMbI, Oy/1eM HA3bIBATH
“npunmBamu ku3nu’ . 1 0bpaTHoO - B TeX cirydasax, KOrjaa YUCJACHHOCTD KaKOTO-
HUOY/Ih BU/Ia BHE3AMHO OMYCKAETCs HUXKe ero OOBIYIHOIT HOPMBI, TPOUCXOIAT
“oTsIUBBI KHU3HK . BOT BCS COBOKYIHOCTH 3THUX SBJICHHil, 9TUX HPUJIUBOB U
OTJIMBOB BUJIOBOH »KU3HU, U 00pa3yeT “BOJIHBI KU3HH ... MOKHO 6€3 BCIKOIO
MpeyBeTUYeHUsT CKa3aTh, 9YTO (hbayHa HU MUHYTHI He ObIBaeT MocTOAHHON. C
KasK/IBIM JTHEM, C KaK/JbIM MMOYTH MIHOBEHHEM €€ DAaBHOBECHE HaPYIIaeTCs,
OJIHU BUJIBl MEPEXKUBAIOT “TIPUJIUBBI YKU3HU, JIPYTHE “OTJUBBI; U B TO ¥Ke
BpeMs C IIOJTHBIM ITPABOM MOYKHO YTBEPK/IATh, YTO HET TAKOI'0 BHJIA, KOTOPBI
OBl BpeMsl OT BPEMEHH He HCHBITHIBAJ 3TUX “OPpUIMBOB’ WA “OTJIUBOB’
([112], c. 77-78). Dro mucan C. C. YerBepuKkoB B cTaThe, OMyOJINKOBAHHOM
B 1905 1. A B aBaamareix romax Harmrero Beka A. Jlorka um B. Boabreppa
HE3ABUCHUMO JIPYT OT JApPyTa NOCTPOUIN MATEMATHIECKYIO TEOPHUIO KO1e0aHu il
qucsrennoctu [25]. Tlocie psiia yCcOBepIIEHCTBOBAHUI 3Ta TeOpUs CMOLJIA
OIUCATh TAKHE I'PO3HBIE SBJICHHS, KAK BCIBIIIKH MAaCCOBOI'O PA3MHOXKEHHSI
JIECHBIX HACEKOMBIX, YHHUTOKAIOIIHE MOPOIO IMTAHTCKUE MaccuBbl Jieca [40].

Ho mac 31ech maTepecyior He camu KojieDaHUsT MM MO3AUIHOCTD, & HX
BJANSHUE Ha pa3Hoobpasue.

MoszanaHocTh, BOOOIIE TOBOPS, TMO/JIEPKUBAET PasHOOOpasme, TakK Kak
COCEJICTBYIOIIHE YYACTKU C PA3JHIHBIMU YCJIOBHAMHU MOIYT OBITH Hambosee
01arOIPUATHBIMHI JIJIT HOCHTEJIEHl pa3IudHbIX IeHOTHIIOB. C MO3aMIHOCTBHIO
TECHO CBsI3aHA MOJPA3/IEJCHHOCTb HONyJdnuii Ha Oojiee MeJKHe eUHUIbI -
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cYoONoONYAAUULU.

Hanuuwe cyOnomnyngnuit MoxkeT OBITb BaKHBIM B TO/JIEPKAHUT
HefiTpaapHOTO paszHoobpasus. [loscaum 310. Ilycth ecth nBa  asuresns
OJIHOTO JIOKYCa, Pa3/IMIusi MEK/Iy KOTOPBIMHU HEe OKa3bIBAIOT CYIIECTBEHHOI'O
BJUSHUS Ha OpPraHu3M - o00e TOMO3UIOTHI U TIeTePO3UrOTHI  OJMHAKOBO
JKU3HECIIOCOOHBI M IIONOBHTHI. lI3-3a ciaydaiinoro mpeiidpa B KOHEUHOM
HOIYJIAIUE  OIPAHUYEHHONW YHCJAEHHOCTH OJMH U3 aJjuieseii Oyzaer co
BpeMeHeM 06s3aTeqbHO (¢ BepoaTHOCTBIO 1) yrepaH. “Bpemsa kusuun”
pasHoobpa3us pacTeT ¢ yBeJndeHweM ducjgeHHoctu. Ho oHo moxker OBITH
YBEJHYCHO H IIPH TOM K€ PpasMepe IMONYJSIUd - JOCTATOYHO, YTOOBI
CYIIECTBOBAJIO TOJpa3jejeHue Ha caa00 CBsSI3aHHBIE cybrnomyaanuu. B
OJHUX CyOmormysiusx OyaerT yTepsiH OJWH aJ/Liejb, B JIPYIUX - JAPYTOil.
MaJjtoBeposiTHO, 9TOOBI BO BCEX - OAWH W TOT 7K€, BEPOSITHOCTH 3ITOTO
(1/2)", rae n - gmcno cybnomyasanuii. B pesyiabrare pejknX KOHTAKTOB
cybronysdmnun OyayT “3apazkaTh’ JpYTr JApyra COXPAHUBIIUMUCS aJICIAME
1 T.J. TakKoil mporecc He obecueunBaer “OeccMmepTusi’ PasHOOOPa3Hs, HO
YBEJUUIUBAECT €0 BPEMsl XKU3HU. 3aAMETUM, UTO Pa3/ieaeHune Ha CyOnomy/isinuu
HE BCET/a CBS3aHO C MO3AMIHOCTHIO YCJOBHIl, a MOXKET BO3HUKATH W CAMO
mo cebe, HATPUMED, W3-33 PACIAIA TOMYJISANANA HA CEMbHU, KJIAHBI U JIPYTUX
HMPUIHH.

Bouinbl Kusnu, camBag BO BpeMs IPUJIMBOB B €JUHOE Ieji0oe obuTaTeseit
PA3IUYHBIX JTOKAIBHBIX MOMYJISIUi, CIIOCOOCTBYIOT 0OPA30BAHHUIO OOJIBIIOTO
quCaa HOBBIX TeHoTunoB. CirydaiiHoe paccejieHne WX HOCUTEIeHl mpu Craie
BOJTHBI MOZKET 3aMETHO W3MEHUTh WMEBIIeeCs JI0 MPUINBA PaCIIPejie/eHne
FeHOTHUIIOB 110 MecToobuTaHusIM. KpomMe Toro, Kak u B CIy4ae MO3aUIHOCTH,
HOCHUTEJIH OJHUX T€HOTHIIOB JIYUIIe IPHUCIOCOOJEHBI K CHTYAIlMHd OTJIMBA,
JIPYTHUX - K IPUIXBAM; B pe3yJIbTaTe MOIIeP:KUBACTCA pa3sHoobpasue.

[TonbiTaemcsd  cymMMHpOBaThb — U3J0kKeHHOEe. DBpemss or  Bpemenu
MPOUCXOAAT W3MEHEHHUsI HACAeIyeMbIX eIUHUI[ - JOCTATOIHO PEIKNe
WIH JIOCTATOYHO MaJible, YTOOBI MOXKHO OBLIO TOBOPUTH O HACJIEJOBAHUH.
V3 umeronuxcess HACAeIyeMBIX €JUHUAL (DOPMUPYIOTCSA F€HOTHIIBI, KOTOPbIE B
IpoIecce MHIUBHAYAILHOIO PAa3BUTHUSA ‘TepepadaTbhiBaloTCss’ B (DEHOTHIIBI.
Paznoobpasue reHoTuiioB onpejesisieTcss HaJMIHbIM HADOPOM HAC/IeyeMbiX
eJIMHNUI], CHCTEMON CKperuBaHus (MM MepeHoca HaCIeyeMbIX eJIMHUIL),
a Takyke ycaoBusmu cpegsl. Co BceMH KOMIIOHEHTAMU CPEJIbI, KPOMeE
FeHEeTHYECKOI'0, B3aUMOJEHCTBYIOT He CaMH Te€HOTHIIbI, a Pe3yJIbTaTbl UX
OCYIIECTBICHUA B JAHHOU cpefe - deHoTunsl. Ocobyio posib B MOAIEPKAHIH
Pa3HOOOpa3Ust UIPAIOT MO3AUIHOCTH YCJAOBUI U YKOJOTHIECKUE KOJICOAHUSI.
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B cronp obmem Buae 3TO 3akKII0UEHNE He BBI3BIBACT CYIIECTBEHHBIX
BO3PaKEHUIl W MOXKET ObITh NPUHATO HE TOJbKO JJIsl €JTHHHI] U3 MOJIeIN
Mengens-Ioranncena (r€HOB), HO U TIUPE - sl BCEX HACIETYEMbIX €JINHUI]
1 0000IIEHHBIX T€HOTHUIIOB.

[Io peransaM NpegUIeCTBYIONIETO HU3J0XKEHHS JTUCKYCCHA BO3MOKHA.
Tak, Bcaem 3a C. C. YerBepmKOBBIM, B COBPEMEHHONH CHHTETHYECKON
TEOPUUIBOJIIONIH [TOIEPKUBAETCS 0CO0asi POJIb PEIECCUBHBIX MY TaIlHii,
KOTOPBIMI HACBIMEHBl MOMYJAANWH JUILIONAHBIX opranu3moB. OHAKO,
CYIIECTBYIOT BHJIBI, ¥ KOTOPBIX CAMKHU JUILIOUIHBI, & CAMIbI TATLIOWTHBI
- UMEIOT He JIBOIHOM, a OJuHAPHBLIA HAOOP XPOMOCOM. IDTO, HAIpPUMeEp,
BHJIBI U3 OTPsiJa TePEeNOHIATOKPBLIBIX. BBLIO MpoBeIeHo nccjie0BaHne OChI-
HAE3/HIKA MOPMOHUE/UIBI (OHA, KOHEYHO, U3 OTPS/Ia [ePEnOHIATOKPBIIbIX ).
Oxazaioch, 9TO Cpean CaMOK MOPMOHWE/LIB TMPAKTHIECKH OTCYTCTBYIOT
TeTEePO3UTOTHI MO PEIECCUBHBIM MYTAIUSIM, XOTS BEPOATHOCTH MYTHPOBAHUSI
e mHmke, deM y aposodua ([29], c¢. 453-454). DTO MOHATHO: Yy CAMIIOB
HIPOSIBII€TCs JTI00ast MyTalldsl, IOTOMY JOJISI BCIKOTO BPEIHOIO AJLIeIsI
OyjieT yMEHDBINATHCsI B TEOMETPUYECKONH IMIPOrPecCHH - PEHeCCHBHOCTH
me cracaer. Ho w©u pasnoobpa3ue BHJIOB, HH TEMIIbl JBOJIONUA Y
MEePENOHYATOKPHIIBIX HE HUKe, 9eM y JBYKPBLIbIX. TaK 910 Hajndne OaHkKa
PEeIeCCUBHBIX MYyTalluii, OBITH MOXKET, U He OYEeHb BarKHO B JBOJIIOIUHU, &
SABJISETCS MPOCTO TOOOYHBIM CJIEJACTBUHEM OOIEH TUILIONIHOCTH.

Eme  3amedanme:  HEKOTOpble  TeHHbIe  MYyTalldd  OKa3aJHCh
“nenacrogmumu’ MmyTarmusaMua. OHM BO3HHKAIOT MOPOH W3-33 BCTPAWBAHUS
B JIHK wa ywacrtke, rie pacmnojiokeH TIeH WA PsjOM, TPBITaloNero
FeHEeTHYECKOI'O 3JIeMEeHTA.

B riaBe “Mogenns Menngens-loranacena” Mbl 3aMeTHJIN, UTO, BOSMOZXKHO,
IJIaBHAs MPUYINHA HAKOILIEHUsI PEIECCUBHBIX BPEIHBIX MyTaIlluii - HUX
PEIecCUBHOCTh TIPU  BO3HUKHOBeHuu. 3-3a Hee OHHU JI0JTO KUBYT B
MOMYAANWH W, CJIeJ0BaTeNbHO, HAKAILINBAOTCI. A OCTaJbHBIE BPEIHBIE
MyTaIii UCYe3a0T (MuMuHEDYIOTCs ). Ho 910 Bee-Taku yuporienue. Jlerko
MOHSATH, YTO JOJI'O COXPAHSSICh B MOMYJAIMH, YaCTHIHO PelecCHBHAS
BpeIHasd MyTalldd JOJKHA CTAHOBHTbCS “Bce pereccuBHee”. OHa M3MeHsET
FeHETUYIECKYI0 CpeLy JJjis JAPYTUX TEHOB M CO3/AaeT HPEUMYIIeCTBO TEM
KOMOMHAIUSM, KOTOPbIE MOIAB/ISIOT €€ POSBICHHE.
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9.4 PengaruBusalug  HacJeAyeMbIX  €JIUHHIl,  IIar
MEPBBIIA.

MoxkHO 1POIO/IZKATH KPUTUKY HTPOCTBHIX MOJIENEH U jrajee, HO OCTAHOBUMCS
moka 3jechb. llepeiigeM K 0OCY’KJIE€HHIO BaKHOM oOIllepalii, MOCTOAHHO
SIBHO WJIM HESIBHO HCIIOJIb3YeMOW B MOJIE/JIUPOBAHWEH OTOOpPA W IBOJIONUU -
PEAAMUBU3AUUY, HACIICTYEMBIX €TUHHUIL.

IYyCTh KaKas-TO OCODEHHOCTH CTPOCHHS WJIM TOBEJICHUHA, CTPYKTYPHI WJIH
dbyukmun (ot mocsmemoBareabHocTH HyKJIeotHao B JHK 1o geraseii
6padHOTO TOBEJEHHsI) TePeJaeTCsi W3 IMOKOJEeHHs B IOKOJeHHEe KaK OJHO
1esioe, SBJASIETCS HacaeayeMmoil emmuureit. OrTcooga erie He CJAeayer, UTo
9TY OCODEHHOCTH HAJI0 00d43aTe/NbHO pacCMAaTpPUBATh KaK Pe3y/IbTaTr, HTOT
OHOJIOrTYIECKON IBOJIONKE OTOOPOM U IMPUHIMIIAME ONTHMaJIbHOCTH. MozxKer
OBITH, MPOCTO He OBLIO IPYIUX BO3MOXKHOCTei. Hampumep To, 4To mnpu
OKWCJIEHUU TJIIOKO3bI BBIJEISETCS JHEPIHUsl, SBJSETCS YUCTO (PU3UKO-
XUMHYECKAM CBOWCTBOM ¥ B TaKOM KadecTBe 3JBOJIONUE U OTOOPY HE
1o/11ezKuT. B 60bIInHCTBE C1y4aeB, OTHAKO, HEBO3MOXKHO CTOJIb OJTHO3HAYHO
YTBEPKJIATh HEBO3MOXKHOCTH IBOJIIONUK JaHHOoit ocobennoctu. I[losTomy
KaxKIbIil pa3, CTpOsd YaCTHBIE MOJIEH SBOJIIONUH, HAIO MPUHAMATH PeIleHusT
0 COXpaHSIIOMMUXCs (HACAEIYeMbIX) eJMHUIAX: 4YacTh M3 HHUX 10JaraTh
(GUKCHPOBAHHBIMH, a APYTHE - CJIOKUBITUMUCS B XOJe M3y1UaeMOil IBOTIOIIH.
D10 Oymer camoe HACTOSIIIee UeJOBEUECKOe DEIeHrne C TPUCYIIUMH eMy
3JIEMEHTAMK HEOTHO3HAYHOCTH.

Te eMHUIBI, KOTOPbIE MPU3HAHBI (DUKCHPOBAHHBIMHU, OYIYT HTPATH POJIb
€CTECTBEHHBIX BHEITHUX YCJIOBHIT 9BOJIIONNHU, & T€, 9TO PACCMATPUBAIOTCS KaK
9BOJIIOINOHUPOBABITIHE, MPEJICTAHYT ONTUMAJBHBIMU W TEJIeCO00PAZHBIMHE.
Mer  cumraem, dWTO TaKOW aHAJOr pa3/e/leHns Ha eCTeCTBEHHOE W
HUCKYCCTBEHHOE SBJIAIOTCA (DYHKIIMOHAJILHBIMUA CBOHCTBOM BCeX MojieJiei
9BOJIIOIIMH, PAaBHO KaK MW HEOJHO3HAYHBIH, HEOKOHYATE/JBHBIH XapakTep
TAKOI'O Pa3/Ie/ICHUSI.

Ennuune;, Koropeie He  3BOMONHOHUPYIOT  (“ecTecTBeHHBIE”), B
MaTEeMATHIECKUX MOJENIAX OOBIYHO SIBHO He TIPeJCTaBJEHBI, OTYETr0
BO3HUKAET WJLTIO3US HX OTCyTcTBUA. OHH BOHILIA B KOIDQPUIUEHTHI,
PACTBOPHJIMCH B MHOTOYHUCJEHHBIX “TIPEIION0KIM ™ H “IyCcTh”.

B3grp xors OB TOro Maremas’aBpa, KOTOpHIi B miaBe “Otbop Mo
[NPU3HAKY C TOMOIIBIO CJIYYallHOI'O yXO0Ja B 3allMUIIEHHOE COCTOSHHE
cracaJjicd OT arpeccuBHoil cpejibl. Kyaa 60bIIni BRIUTPBIIT B PA3MHOKEHUH
HpuHeca Obl CIIOCOOHOCTD BBIJICJIATH HPEIBECTHUKOB Ha4YaJa arpeCCUBHOIO
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COCTOSTHUSI CPeJbl U MEHATH CBOE COCTOSIHUE C BEPOSITHOCTHIO, 3aBUCAIIEH
OT 3TUX 1upejBecTHUKOB. HO oprambl 4YyBCTB U CHOCOOHOCTH K
aHaIU3y TPEeJNo/jIarajJuch 3aMOPOXKEHHBIMU Ha TPUMHUTUBHOM YDOBHE,
paccMaTpuBaInCh GpaKTHIeCKN KaK BHEIHHE YCIOBUS.

[IycTh mpopesan mpeaBapuTeIbHBINR aHAIN3, JJIs CO3/IaBAEMON MOIen
BBIAEIEHB  “pUKCHUPOBAaHHBIE” ¥  SBOJIONMHOHUPYIONIHE  HAcJeIyeMble
eJIMHuIlbl. B peajlbHOM MOJEIMPOBAHUU BO3BPAT K ITOMY ITAILY C HOJIYTH
OyJeT NpOUCXOJIUTh HE pa3, HO ceifuac, ujaeaju3upysd, IPeJICTaBUM, YTO ITOT
3Tall y»Ke MPOJIeH OKOHYATEJIbHO.

B omnbiTe 3BOJIONIMOHUPOBABINHE HAcTAeTyeMble eIUHUIBI yyKe KaKhue-TO
3amanubie.  OnpeseseHbl  3HAYEHUS BCTPEYAIONIUXCS  KOJTMIECTBEHHBIX
IPpU3HAKOB W  pa3Hoobpa3ue  Ka4decTBEHHbIX.  UToObl  HpEeJCTaBUTDH
HacjeyeMble €JIUHUIBI KaK SBOJIONMOHUPOBABIINE, HYKHO TOCTPOUTD
Juiss  HUX ((DOH CpaBHEHUS U3 TeX, KOTOPBIX B OIbITE ceifyac Her.
DaeMeHTH U3 (OHA MOTYT COOTBETCTBOBATH, HAIPUMED, T€M BapUAIHAM
HacJeIyeMblX eJIWHWUI, YTO BpeMs OT BpPEMEHH BO3HHKAIOT, HO WU3-3a
CcBOEHl HEONTUMAJBHOCTH He 3akpemisiiorcs. OaHako oHu He O00sS3aHbI
ObITh “BeunHo wHeonTuMasbHbiMU . [locTpoeHHbie Ha SKCIEpUMEHTAX MO
BHEIPEHUIO MPUHITUIIBI ONTUMAJIBHOCTH CBA3aHBI C YCJOBHSAMU, KY/1a BXOJIUT

n don cocymecrBoBanus. l3Mmendarcd ycaoBud - U3MEHATCHd W TOYKH
ONITAMAJBHOCTU B TTPOCTPAHCTBE BO3IMOXKHOCTEN.
WNtak, mepBBIii MIAr peaaTUBH3ANUUA - KOHCTpyupoBaHue (HoHa

cpaBHeHHs (MpOCTPaHCTBA BO3MOXKHOCTEl). [locie 3T0ro MOKHO H3ydaTh
ONTHMATHHOCTD OJTHUX €THHUIL OTHOCHTEIHHO JAPYIUX (0T “OTHOCHTESHHO” 1
IPOUCXOJUT TEPMUH “DeNISITHBU3AIH).

Koncrpyupyemoe mpocTpaHCTBO BO3MOXKHOCTEH 3aBHCUT OT BBIOpAHHBIX
XapaKTepHBIX BPEMEH PACCMOTPEHHUS - TO, UYTO He ITPOSIBUTCS 33 TOJ, MOXKET
MOSIBUThCS 33, MHUJIJIMOH JieT. Takum oOpa3oM, peajbHO B co3jgaHuu (oHa
CpaBHEHHS YYaCTBYIOT W TEMI H3MEHYHBOCTH, W MACIHITA0 BPEMEHH. DTO
y4acTue OOBIYHO CKPBITO B MPOMEXKYTOYHBIX ITOCTPOEHUAX, HE BBHIHOCHMBIX
Ha OOIIM# CyJI, HO HE CTAHOBUTCHA OT COKPBITUS MeHee BarKHbIM.

MozkHo npejctaBuTh cebe GhoOH cpaBHEHHS KaK HCTOPHIO, MPOMIEHHYIO
3aJI0M Halepej - OT HAJUYHOTO K TOMY, 9TO ObLIO (B TOM YHCJE - HEJOJII0
ObIJI0) HA TIPOTSAZKEHUH OTMEPEHHOTO OTPe3Ka TPOIILIOT0. DTO MpeJICTaBIeHHe
MMOJIE3HO, HO TPU OYKBaJbHOM IMOHWUMAHUW W3JININTHE OO0peMeHUTeIbHO.
Vcrnonb3yeMble KOHCTPYKIIUU SBJSIOTCA BeCcbMa I'PYOBLIMH OIEHKAMH TOI'O,
YTO MOIVIO OBITb, M TOIO, YTO MOXKET BO3HHKHYTH C He CJIHIIKOM MaJoi
BEPOSITHOCTBIO HA HPOTSKEHUN BPEMEH 3a/IaHHOI0 MaciiTada.
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NmenHo mpeacTaBaeHne 0 TOM, UTO J/Is KaxKJI0#H HaCAeIyeMOl €IHHHUIIbI
CyIIECTBYET CBOM IepCcOHAIbHBIN (DOH CpaBHEHUS, ITAKUI OKPYZKAIONU ee
KyCOUY€K IMPOCTPAHCTBA BO3MOYKHOCTEH, MO3BOJISIET TOBOPUTH OO IBOJIONUH
9THX €JUHUIl; Oblaa TakKas, CTaja Jpyrasg. IJBOJIONUS KaK CABUI TOYKH
B IlepcoHaJbHOM (hoHe cpaBHeHHs. BpicKasbiBanus Tuma ‘“Oblia - craja’
O03HAYaeT, YTO CHa4Yajga B CHCTeMe IPHCYTCTBOBAJa B OCHOBHOM OJHA
eJINHUIA, U3 “‘HepcoHaJbHOTO (poHA”, a MOTOM - Jpyrasi, ¥ COBEPIIEHHO He
OTHOCSITCS K XapaKTepy W3MEHEHWi: MPOUCXOIUIN OHU IIyTEM MeJJIEHHOTO
BBITECHEHUST WM Kak-HUOyab emne. [lyTh BhITecHeHWs (ceieknmst): Obiaa
OJIHA, HacJeayeMas €IMHHUIEA, BO3HUKJA B MaJOM KOJUYECTBE BTOpas,
BHEJIPUIACH M BBITeCHWIA mepByio. /Jlamee, OBITH MOXKeT, BO3HUKJIU WU
BHEJIPUJINCH, BBITECHUB IIPEBIAYIIYIO, TPETbsl W 9YeTBEPTasi, ... SICHO, UTO
IpU BHEJIPEHUHU, BOOOIIE TOBOPSA, BbITecHeHue HeoOa3aTesbHO. [loaTomy
npejcTaBjieHne 0 MmepcoHaaIbHOM (DOHE CpaBHEHUS MOYKeT OBITh He BITOJIHE
TOYHBIM - COIOCTABJISIN €ro OJTHOW HAJUYHON €IMHUIE, IVId/Ib, a TaM B XOJe
SBOJIIOIIMH BO3HUKJIU JIBE.

9.5 BoJIOINUA, Oe3pa3amydHas K JeTaJIIM
N3MEHYNBOCTH.

Jl1s m3ydeHust SBOTIONNN BasKHBI T€ MACIITA0bI BPEMEHU, KOTJA HAYHHAIOT
CKa3BbIBATbCA TIPOIECcChl u3MeHYnBOCTHU. llpocteitimme Momennm g 3TUX
MacmTaboB BPEMEHU CTPOATCS MO O0pa3Ily IKCIepUMeHTa 10 BHEeIPEHUIO:
BpeMsl OT BPEMEHU B CHCTEMY BHEJPSIOTCS HOBBIE HACTIEIyeMble eTUHUITHI
B COCTaBe MaJIbIX [PYIIl OPraHU3MOB. IDTU €JIMHUIB BO3HUKAIOT B
pe3yJibTare U3MEHYMBOCTU U JTUOO BHEApSAIoTCd, b0 HeT. laee mporeccs
U3MEHYUBOCTU POZKJIAIOT €Ie HOBBIE €JIMHUITHI U “IKCIIEPUMEHT TIOBTOPSETCH.
Ecan onHOBpeMeHHO HIeT HECKOJIBKO IKCIEPUMEHTOB MO BHEJPEHUIO, TO UX
B3aMMHBIM BJIUSHUEM TTPeHeOPeraroT BBUIY MAJIOCTH BHEIPSIEMBIX T'DYIIIL.

DauMmuHAIEs  (MCKIIOYEHUE) HACICAYEMbIX €JIMHUL, BHEJIPSIEMBIX B
cOCTaBe MaJbIX TPYNN, MOYXKeT TMPOUCXOIUTh W [0 NPUINHAM, HUKAK
HE CBSI3aHHBIM C ONTUMAJIHHOCTHIO WM HEONTHMAIbHOCTHIO. bbiBaer
caydaifHOe HCKJII0YeHne U3-32 MAJIOCTH T'PYIIIL: HECKOJIBKO HeOIarOnPUATHBIX
caydaifHOCTel - U HeT HOBBIX eIWHMUIL, a JIJIsi UX ITPOBEPKH HA ONTHMAJIBHOCTH
MPUIETCS TOTIA KIATH CJICAYIONETO MOSBIACHUS .

MopeupoBanue Takoro copra, uMeroniee oOpas3ioM SKCIEPUMEHTHI I10
BHEJIDEHUIO, MPAKTUYECKH CHUMAET BOMPOC O TPOIECcax H3MEHIHBOCTH,

185



nenast MeHTPAJILHONK mpobJseMoil OmmcaHme MPOCTPAHCTBA BO3MOXKHOCTEIA.
[naBHOE TpPEONIOKEHNE, MO3BOJISIONEe OCYIIECTBUTH TAKOE CMEIEHNe
AKIEHTOB, €CTHb TMOsIBJIeHNe HOBBIX HACJEIYEMBbIX eIHHHUI[ B MAaJIbIX
KoJimdecTBax. Jlo3a HOBOroO J0/I2KHA OBITH MaJia.

Cy1ecTByeT eliie oJIHa HOIIYy/IsapHas MOJIeIb H3MeHIuBOCTH. IIpuMensieTcst
OHAa B OCHOBHOM [IJII HEIPEPBIBHBIX MPOCTPAHCTB BO3MOXKHOCTEH 1
OCHOBBIBAETCS HA TpejcTaBjennn 0 Majioctu omubku. [Ipeanosraraercs, 1ro
B actadere Mo mepegave HACAEIYEMbIX eTHHHII YaCTO TePeTalTCs TOTOMKAM
HE COBCEM T€ €IMHUIIBI, 9TO OBLIU MOJIYIEHbI OT MPEIKOB, HO OTJIMYNST MAJIbI.
31ech 9HCI0 HOCUTEeHl HOBOIO MOXKeT OBITh M BEJIUKO, HO CAMO 3TO HOBOE
€CTh MOYTH CTapPOe.

Muoroe B jguHamMuke M3MEHYUBOCTH [0 CUX HOp HescHO. [losTomy
MPUBJIEKATEIbHA TakKasg IOCTAHOBKA Bompoca. llycte 0 mporeccax
U3MEHYNBOCTH HEW3BECTHO HHUYEro, Kpome ee MmaJjocTu. Kakwme jgerasn
JMHAMHKHA B 3TOM CJydae He 3aBHCAT OT HEH3BECTHBIX IOJIPOOHOCTElt
HPOUCXOAAIINX H3MEHEeHH#? DTO BO MHOIOM BOIPOC 00 YCTOWYHUBOCTH.
Buosb, kak u B mrase “OT0Op 1O UPU3HAKY', MOXKHO BBIJACJIUTD TPH
THIIA, YCTOWYUBOCTH CTAIMOHAPHBIX COCTOSHUI: BHYTPEHHIOK, BHEITHIOK
U yCTOWYMBYIO peanun3yeMocTb. OHU pa3IMJaloTcs THIIAMH BO3MYITEHHIT,
[0 OTHOIINEHWIO K KOTOPBIM IIPOSBJIAETCS YCTOMYMBOCTL. BHyTpeHHss
- K MaJbIM H3MEHEHHSM, He BHOCSIIMM HOBBIX HACJEJIYEeMBIX €IUHHII,
BHEIITHSIS - K BHECEHUIO HOBBIX HACJIEIYEMbIX €IMHUI B MAJIBIX KOJNIEeCTBAX,
yCTOHYMBasT PeATn3yeMOCTh - K MAaJbIM H3MEHEHHUSM BCEX HACIEIYeMbIX
eJIMHUI] B cUCTeMe. KCu cucreMa TPUXOAUT B TAKOE TPUZKJIBI YCTOHUHBOE
COCTOsIHME, TO IIPOIECCH MaJOi HM3MEHYHMBOCTH HE MOTYT OKa3aTh Ha Hee
3aMETHOI'O BJIUSIHUSI.

Ecim mpencraBuTh cebe IBOMIONUIO, KAK Yepeay TPUKIbl YCTOWIHBBIX
COCTOSTHW{, CMEHSIIONUX JAPYT Jpyra, TO JeTaJu IPOIMecca U3MEHIUBOCTHU
HE BaYKHBI - CYIIECTBEHHO JIHINb, YTO OHU HJAYT C MaJoil, HO BCe ZKe
JIOCTYIHON HMHTEHCUBHOCTBIO. JlocTaTodHoil Jjisi TOro, 4ToOBl 00ECIeYUTh
CMEHY YCTOMYUBBIX COCTOAHUN IPU U3MECHCHUU YCJIOBHUH.

['naBHOE JOCTOMHCTBO TaKHUX Mojeaeil - BO3MOYKHOCTH HE JIyMaThb O
HEU3BECTHBIX W CHOPHBIX OcobeHHOCTSX wu3Mendnpoctu. Jlocrarouanas
MaJOCTh W TPH ITOM JOCTATOYHAS] HMHTEHCHBHOCTH, Ja eIle, MOXKamyii,
OTCYTCTBWE 3alpelleHHbIX HAPABJIEHWI B MPOCTPAHCTBE BO3MOXKHOCTEH
- BOT CIIMCOK HCHOJIB3YEMBIX XapaKTePUCTHK H3MeHYuBocTH. OHU OYEHb
00600IIeHHbIe - HUKaKUX JeTajeit. Takoe nzdapiaenue or geTasiei 06yCca0BIeHO
cuenudukoit  Mozeseit. 3a  npegesaMHm  UX  IPUMEHHEMOCTH  OJHUMMU
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00ODIIEHHBIMI XapaKTePUCTUKAMI He ODOUTHCH - BaXKHBI OIPOOHOCTH.

9.6 HanpaBieHHble U HEHAITPABJIEHHBIE N3MEHEHUSI.

Mmuoro pa3 HOpUXOIWUIOCH HaM 4YHTATh M CJABIIIATH O HEHAIpPaBJICHHON
u3MeHIuBOCTA. CTOPOHHMKH TaKOrO B3LVISAA IPOU3HOCAT TE3UC O
HEHAIIPaB/JIEHHOCTU IPOIECCOB M3MEHYMBOCTH KaK JIO3YHT: “KcrecTBeHHBbI
0TOOp - €JIMHCTBEHHBII HAmpaBjaeHHbIH (axTop 3BosONHK . [IpoTUBHUKY
JIApBUHU3MA, OOBHHSIOT WX B HPUHATUU ITOIO TE3WCa, KaK B HEKOTOPOM
rpexe. llpuaymaB gaxke TepMuH “mazuzenesd’ - SBOJIONUS Ha OCHOBE
cayqaitnocreit. Ho ocraercss coBepilleHHO He HMPOSICHEHHBIM Ha MOJEIAX H
HEIIOHSATHBIM, UTO 7K€ TaKOoe HeHAIIPaBJIEHHAsT U3MEHUYUBOCTD.

[Tosichum Halre HegoyMmeHue. YA00HO TIPEJACTaBUTH cebe MPOCTEeHIyto
Mojiesib (DOHA CpaBHEHUs JJIsi HEKOTOPO# Hac/eayeMoi eIWHUIbI B BUJIE
mwiockocTH. OTCYTCTBUE U3MEHEHHH MOJE/JUPYeTCsd HPH 9TOM KaK TOYHOE
BOCIPOU3BOJCTBO HAcJaeIyeMO#d eIMHHUILI - TOYKH Ha IIOCKOCTH. B
pe3yJibrare U3MEHEHUl TaKoe BOCIPOU3BOJICTBO 1epecTaeT ObITh TOYHBIM U
POXK/TAIOTCS HOBBIE €IMHUIIBI - TOUKH. CTPOTO HANPABIEHHYO H3MEHINBOCTH
MOYKHO TIPEJICTaBUTh cebe TaK: CYIIeCTBYET BBIJICJIEHHOE HAllpaBJICHUE,
U HOBBIE €JIMHUIL II0JIYYAIlOTCd U3 MCXOJAHON CJABUIOM CTPOrO B 39TOM
HanpasaeHud. [[oJIHOCTBIO HeHAIPaBICHHYI0 H3MEHUYHUBOCTH CMOJIEJTHPYEM
KaK abCOJIIOTHO CHUMMETPHYHBIE PAaBHOBEPOSITHBIE W3MEHEHHSI BO BCe
croponbl. HampaB/jeHnbie W3MEHEHHS MNOHYyT 10 JIydy, HEeHallpaBJIEHHBIE
- 3anoyHAT Kpy:KoK. (Cpa3y $CHO, 9YTO MeXKJIy 3STUMH BapHAHTAMHI
- Mope Bo3MOxKHOCTe#. llocTeneHHo cjaBUrag | CILTIONUBAas KPYKOK,
MOKHO HEIPEPBIBHO NpUOIUKATHL ero K oTpe3ky Jyda. llpencrapisiercs
HEBEPOSITHBIM, YTOObI HAWJIYUIIECH MOIENIBbI0 AEHCTBUTENHHO CIYKHJI OJNH
13 KpaWHUX 1IPeJIeJIbHBIX TUIIOB M3MEHIUBOCTH.

Jluckyccust “HalpaB/JeHHOCTh - HEHANPABJEHHOCTH €CTh CHOP MEZKLY
IpEeJICIbHBIMEA ~ CJIYY9asiMH, IIOCTPOCHHBIM 110 THIY “BCe WX HHUYEro .
Mpbl y2Ke CTaJIKMBAJIUCh C TAKOM ONIO3MIMell NMpu OOCYKICHHH BOIPOCA
0 HacJaeJ0BAHUH TPUOOPETEHHLIX NPU3HAKOB. MOXKHO, a WHOrma W
HEOOXOIMMO  MOJIEJIMPOBATH € MCIOJIb30BAHUEM IIPEJIEJbHBIX CJIy4aesB,
HapUMep, MOJHOCTHIO HE YYUTBHIBATH BO3MOYKHOCTD IMEPEX0/1a HEKOTOPHIX
NpruoOpeTEeHHBIX TPHU3HAKOB B HacaeayeMylo ¢opMy W ITpeHedperaTh
HECUMMETPHIHOCTBIO IMPOIECCOB H3MEeHYUBOCTH. Ho He cTouT paccMaTpuBaTh
npeieJibHbIe CAydal KaK KeCTKO 3aJaHHble aJbTepHATUBBI: HIH - WJIH H
HUYEro Mexk/ly HuMH. BoJjiee omnpasjian B3IJisj] HA HUX, KaK Ha KpaifiHoCTH,
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MEeZKIY KOTOPBIMHU PA3BITPHIBACTCS JeHCTBUTEILHOCTD.

“f BuKy, 4TO ecium 0be CTOPOHBI OyAyT MEPTBOil CXBATKOW JepzKaThCs
33 CBOWM TPEYBEJIUYEHUsI, TO HAUNHAETCS Takas OWTBA, Kakas ObLIA MEKIy
Axunnom u 'ekropom. Hecmorpsa Ha TO, 9T0 OHE OBLTH OJUHAKOBO OTBAKHBI,
pas3IeuTh UX MOTJIAa TOJBKO cMepTh” ([124], c. 286).

D10 OBLIO cKazaHO Jdpazmom Porrepmamckum mourtu 500 jgeT Ha3am o
jguckyccun u cBoboge Bosm. U nmasee: “OOBIKHOBEHHO TOBOPST, 9TO JIJIsi
BBITIPSIM/TEHU ST KPUBOH TTAJIKU HAI0 COTHYTH €e B JPYTYI0 CTOPOHY. Bo3moxkHO,
ITO UMEJIO OBl CMBIC/T TPY UCIPABJIEHNN HPABOB, HO HE 3HAI0, TPUMEHUMO JIN
9TO IIpH UcHpaBIennn yuenuit”. Bee ckazano, gazxe obo3HaueHna 001acThb, e
BO3MOKHA abCOTIOTH3AINA KpafiHocTell, HO OHa JajieKa OT HAYKH.

Yro xke upejcrapisier coboit  re3uc  “KcrecrBenubiit  otbop -
eIMHCTBEHHBIH HanpaBjaeHHBI (akTop 3Bosonun’! OH UMeeT HempoOCTYIO
ctpykTypy. /it ero moHmMaHuWS JKejaTesieH  3aBEPIIEeHHBI  CIHCOK
daKTOpOB, HO I'e 2Ke B3ITh TaKOil CIUCOK?

Ecty ngBe kimaccmyeckme tpuajsbl. HacaemoBanwe - H3MEHYUBOCTH -
nepenacesienne  (OHUMaeMoe KaK OrPDAHMYEHHOCTH DPECyPCOB M Jpyrue
IPUYHHBI, OCTAHABIHBAIOIIIE T€OMETPHYECKYIO TPOrPECCHIO PA3MHOKEHN )
- uMeHHO 3T Tpu (dakTopa Beigenser, Hanpumep, K. A. Tumvmwupszes B
cBoeM mpeuciaopun K kuure Y. Jlapsuna [38|. EcrectBenusiit or6op mpu
TaKOM IIOJXOJE BBICTYIIAET KaK CJIeJICTBHE HACJEJIOBAHUA, CO3IaBAEMOIO
U3MEHYUBOCTBIO JIOCTATOYHOTO pa3HOOOpa3us, W TeX B3aHUMOICHCTBHIA,
YTO OCTAHAB/IUBAIT TEOMETPHYECKYIO Hporpeccuio pasmuoxkenus. C 3roi
MTO3UIMHN eCTeCTBEHHBIN 0TOOP - BOOOIIEe HUKaKO# He (hakTop, a 0cOOEHHOCTH
JIMTHAMUKH.

Bropasg Tpuama: HaciegoBaHHe - HM3MEHYHBOCTL - €CTECTBEHHBIH
oTOop. [ns mHee obcyxKaaeMblit Te3nc TpHOOPETAET CMBICI: U3MEHUYHBOCTD
HeHanpas/jienna. Ho ecjin moHUMaTh TAKOe yTBEDPKIAEHHE OYKBAJILHO, TO OHO
[pPEeBpAIIaeTcsa B HEyOeIUTEIbHYI0 (DUKCAIMIO TPEIeIBHOTO CIydasl.

Bce cranoBuTca Oosiee myim MeHee Ha CBOM MeCTa, €CJH OTHECTHUCH K
TOMY TE3UCY KAK K 9JIeMEHTY JUCKYCCUU ¥ BBECTH B PACCMOTPEHUE MO3UIIAH
onmoneHnToB. CHOp BeIeTCs C€pa3y ¢ JABYMsS TEYCHUSIMH IBOJIOIMUOHHOM
TEOPUHU - JIAMAPKU3MA W HOMOTEHE30M. flipo JaMapku3ma: pe3y/IbTaThl
IPSAMOTO TPHUCIOCOOIeHNA K Cpee, YIPasKHEHHs WIN HeyMPaKHEHUs
OPTraHOB HACJEAYIOTCS W 3TO TJABHAsl JBUZKYINAs CUJIA IBOJONUU. 1apo
HOMOT€HE3a: 9BOJIIOIUS HJIeT B OIPeIeeHHOM HAIPABJICHHH KaK Pe3y/bTarT
JeiicTBust crenudUUecKux BHYTPEHHUX 3aKOHOMEDHOCTel (KOHeYHO, STH
KpaTkue xapakrepucruku ydenunii Jlamapka u Bepra nemnosnbl u He BHOJiHE
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TOYHBI). B 06oux ciaydasx - cnernududeckas HAIPaBIeHHAS U3MEHUABOCTb.

Pazbupaembliii Te3uc MozKeT ObITH TPOYUTAH TAK: JAMAPKU3M U HOMOI'€HE3
HeBepHBbI. Kro monmManume mpejnojaraerT 3HAKOMCTBO C 3TUMU yYEHUSIMH,
0e3 dero OH TpeBpallaeTcd B HEICHBIM WM HEIPABWIBHBIN JIO3YHI.
MokHO, KOHEYHO, 3aTPATHTh YCUJINS Ha KOHCTPYHPOBaHHWE OOODIIEHHOTO
MPOTUBHUKA, CTPOSIIEro TEOPUIO 3JBOJIONMH HA OCHOBe creruduieckoit
HAIPABJCHHON W3MEHYMBOCTU, HO TaK WU UHA4Ye IIPEJCTAaBICHUSd O
JINCKYCCUU  OKA3bIBAIOTCA  HEOOXOJIUMbIMH  JJIsi  TOHMMaHud. JIo3yHr:
“EctecTBenubIit 0TOOD - €IMHCTBEHHBIH HANPABJICHHBIN (haKTOP IBOJIONUN, -
[IpeacTaBisgeT coO0H OTPUIlaHue OTHON KpaiiHeil TOUKH 3peHns, BEICKA3aHHOEe
B (bopMe buKcaAUK ITPOTUBOIOJIOKHON KPAKHOCTH.

Korga 3axoaur pedb O MexaHM3MaX, CO3/AIONUX W3MEHEHUs, 00
0COOEHHOCTSX pPeaJbHON M3MEHYUBOCTH, CPa3y BO3ZHUKAET BOIPOC - CYUTATD
WX 3IBOJIIOIUOHUPOBABIIUMH U, CJIEJIOBATEJIBHO, IE/JeCOO0PA3HBIMU  MJIH
3amucaTh WX B (DUKCHPOBaHHBIE (AKTODPHI, BHEITHWE IO OTHOIIEHHIO K
IBOJTIOTAY.

1o “unu” we BuojHe TOo4HO. [IpaBusibHee 3ajaBaTh BONPOC TaK: 9TO B
U3MEHYUBOCTH CJIEJyeT CUYUTATH IBOJIONUOHUPOBABIIUM U IE1€CO00PA3HbBIM,
a 4TO - BHEITHUM OrpaHuvYeHueM 3Toil sBosonun. Pa3jenenne He sgBjsiercs
abcosforubiM. OHO 3aBUCUT, B YaCTHOCTH, OT MacinTaba BpeMeHu. Yem
JUTATeTbHEe XapaKTepHble BpeMeHa, TeM OOJIbIlle OCODEHHOCTeH HYXKHO
CYUTATDH IBOJIOMUOHHO CIOKUBIITAMHUCS.

9.7 PenaruBusanus, miar BTOPOIi.

BBenenne HOBBIX HacHeayeMBIX eJIWHHI], OTBETCTBEHHBIX 33 U3MEHYUBOCTD
UMEIONUXCS - BTOpOW mar perastuBu3anuu. CoBeprmaeTcs Tepexol OT
TOYHOI'O BOCIIPOU3BOJICTBA K HETOYHOMY, /115l KOTOPOI'O CTPATerus U3MeHEeHUH
onpeenseTcd OCOOBIMU HACJEJAYEMbIMU €JIMHUIAMU, MPUCYTCTBYIONUMH B
0000IIIEHHOM T'€HOTHIIE.

3apaHee HeIb3sd MEPEUYUCTUTH BCE CIOCOOBI, TPUTOIHBIE JIJIS OMUCAHHUA
BO3MOYKHBIX ~ CTpaTeruit m3MeHYWBOCTH. OTpaHUYUMCS — NPOCTEHTITHMU
MOJIeJIbHBIMU  TpuMepaMu. [lepBblii U3 HUX [IpejiojiaraerT OIUCAHHE
HAcJeyeMOil CTPATeruu U3MEHYHUBOCTH BCET'O OJIHUM YHCJOM - YaCTOTOMH
n3menenuit. Kak Buenraue (akTopbl 37€ch BBICTYNAIOT (busndeckne wu
XUMHYECKHe YCJIoBusl (pajualnus, HaJIndde MyTareHoB u jpyroe). Kpowme
TOTO, TPEANOJAraloTCsl ONUCAHHBIMA COBOKYIHOCTH BCEX BO3MOYKHBIX
U3MEHEHU#l W COOTHOINEHUSI MEXKJy WX YacTOTaMu. OTO OIUCAHUE
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MOXKeT OBITh BecbMa TPYObIM. BaKHO TOJIbKO, YTOOBI OHO IO3BOJISLIO
OHEHUTH COOTHOHICHHUA YaCTOT OJid IHOABJICHUA HOBBIX OPTraHHU3MOB pa3HOfI
JKU3HECTTOCOOHOCTH. B TakoM ciy4ae oCTaeTrcsd OJUH SBOJIIOINUOHUPY IO
(mocTpanBaIONMiics) TapaMerp - 00IIasi 4acToTa U3MEHEeHHI.

[IepBoe ycioxKHeHHe - 3aMeHa 9TOM J9acTOThl (bYHKIUEH, ToKa3bIBaIoNeit
KaK JacTOTa U3MEHEHUH 3aBHCHT OT COCTOsHUA opranum3Mma. Cioja BXOIUT,
HaIpuMep, MOBBINTEHAE U3MEHINBOCTA TOTOMCTBA IIPU CTPECCe Yy pOJUTeJICH.

Pasznoro poga webmaronpugrhbie ¢aKTOpbl, HAIpPUMEP, CTpax u
ToJI0d, MOTYT INPpUBOAUTH K PA3JIMYHBIM HN3MEHCHUAM B OpPraHuU3Me. STO
3aMeYaHie BBI3BIBACT K KU3HU M0odeav 0404H0T 0peaHU3GUUL 2EHOMUNG.
[Ipenmnosaraercs, 9T0 K3MEHYUBOCTH B KaxKJI0M OJIOKE O-PA3HOMY 3aBHCHT
or pazjmunbiXx dakropoB. Ilpocreiimuil npegesbHbI  Ccaydail  Mojen
MOZKHO TIPEJICTABUTHL cebe TakK: TOBBIINEHHOE MaB/JeHNEe KazKa0ro (hakrTopa
BBISBIBa€T YBCJINYCHNE UN3MEHYHUBOCTU B COOTBETCTBYIOIIEM 6JIOKe. ECJH/I
TaKkas OpPraHu3allus CBsa3eil “HebjaronpusaTHBI (akTop - 610K reHorumna’
IPHUCYTCTBYET JIOCTATOYHO JOJTO, TO MOTYT BO3HHKHYTH JIBA HHTEPECHBIX

sddexra.

9.8 DBoJaolNg N3MEHYNBOCTH.

MHuorue cpencTBa 3allUThl OT JAHHOTO (hbakTopa OyIyT ONpemesiThCS TeM
OJIOKOM TeHOTHIIA, B KOTOPOM JaBIeHHEe 3TOro (PAKTOPHI BHI3LIBAET
IIOBBIIIEHHY IO N3IMEHYUBOCTD. TaKyIO CB43b MOZKHO IIOHATD, eCcJin
paccMOTpeTh TEMOYKYy: BO3pacTaer jgaBjeHne ((akTopa - TOBBIIAETCS
N3MEHYUBOCTb B OJIOKE - HJeT OTOOp BO3SHHUKAMIOININX H3MEHEHHH IO TOMY,
KaK OHH IIOMOTal0T OpPraHH3My COBJIAJATH C MCTOYHHKOM HEIPHUSTHOCTEI;
Belb BMECTe € H3MEeHeHHeM BHYTPEeHHeH cpennsl OPTaHM3MOB BO3PACTAET,
BEPOATHO, U CMEPTHOCTh, CBA3aHHAas ¢ HEOIAroONpUATHBIM (DAKTOPOM.
HOCﬂe TOr'o, Kak BO3HHK/JIa CBA3b CHUCTEM 3alllUThI OT He6ﬂaFOHpI/I§ITHbIX
daxTopoB ¢ 6JI0KAMU MeHOTHUIIA, H3MEHYHNBOCTH B KOTOPBIX STHMH (PAKTOPaAMU
peryampyercs, OyIeT MpOsSBIATbCI U BTOpoil 3ddekT - ajekBaTHOE
MOBBIIIEHNE H3MEHYHBOCTH. B OTBeT Ha MOBBLIIIEHHOE TABJIEHHE OTIEILHOTO
dakrTopa Oyjaer yBeJUUYUBATHCS H3MEHYUBOCTH TeX CHUCTEM, KOTOpbIe
MPOTUBOCTOAT HWCTOYHUKAM ITOrO JlaBieHus. ['pybo TOBOpsl, OT TOJIOAA
6y,ZLeT MOBBINIATHCA M3MEHYHUBOCTH CHCTEM, OTBETCTBEHHBLIX 3a ,ZLO6bIBaHI/Ie
n ycBoenme mmimu. [lo 9TOil Momenm wu3MeHeHHsS OBIBAIOT BCIKHE -
0JIE3HBIE U BpeIHBbIE, HO caM (DAKT MOBBIIIEHUS H3MEHIHBOCTH MOXKET OBITh
IBOJIIOLIIMOHHO BbLII'OJHBIM: €CJIM KaKOe-TO HOBIICCTBO II03BOJIUT CJIaJUTb C
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HCTOYHUKOM OeJbl, TO OHO OyJeT MOAXBaveHO OTOOPOM, a BMeCTe ¢ HUM -
u cucreMma 6JI0YHOI Opranu3aluu reHOTHUIIA.

Cucrembl  “T€HETHYECKOTO  JIaMapKu3Mma', TO3BOJISIONINE  yYCUJIUTH
N3MEHYUBOCTb B HYZKHBIX HAIPABIEHUAX, YZKe OOCYKIAINACH B P IyIIeit
rnaBe. OHEW, KOHEYHO, TOXKE€ MOTYT pAaCCMATPUBATHCA KaK peaan3aIun
IBOJTIONUOHHO CJIOZKUBIIIUXCS CTPATETUl M3MEHUYUBOCTH.

Mbi, KOHEYHO, HE OIHUCAJIM BCEX MOJeJIeH IBOJIONUU U3MEHYUBOCTH U
HaBEPHAKA YIYCTUIH KaKylO-HHOY/Ib BayKHYI BO3MOXKHOCTH. Harma rmesnb
3/1eCh - JIEMOHCTPAIUS MTPUMEPOB, CO3/1aHne HabpOoCcKa PaMKH.

Wnee 06 3OO N3MEHYUBOCTH yZKe HE OJWH JIECATOK JIeT, HO TOJTBKO
ceifyac HauUMHAETCS ee TIIATeIbHas TeopeTUdecKas W IKCIepUMeHTaIbHas
upopaborka. B uem Tyt mes10? He xBarasio skcnepuMenTaabHOrO MaTepuasia’
Moxer ObiTh. Ho, Kpome TOTO, 3TH MCCIEI0BAHUS TOPMO3UINCH APOCTHOMN
MOJIEMHUKOM MKy KpallHUMU B3T/ISIIaMH Ha W3MEHINBOCTH. Bee min Hudero
- TAKOB OBLI JeBU3 3TuX auckyccuit. boit Axumina ¢ [ekTopowm...

MokKHO TTOCTaBUTH BOMPOC IMHPE U OOCYAUTH IBOTIONUIO dBoTOTIH. Kak
MEHSIIOTCSI OCHOBHBIE JIBUZKYIIUE CHJIbI IBOJonun co Bpemenem? [lonbiTky
oTBeTa HE 3TOT BoOmpoc coiepxkut kumra K. M. 3asajgckoro m 3. .
Komaunckoro [47|, HanucanHass ¢ GHOJOIMYECKUX TO3UIHUIL, CYIECTBEHHO
OTIMYAIONIUXCA OT Halleifl MO3UIUU MOJEJUPYIONIUX TeOPEeTUKOB. B aroit
KHUTEe BBEJIEHO TpeJCTaBJIeHrne 00 2680410UU0HHOT dopmayuu, B paMKax
KOTODOIl OCHOBHBIE (DAKTOPBI 3BOTIONUU CYIIECTBEHHO HE MEHSIOTCS,
n  00CyXKmaeTcs poxKIeHWe HOBbHIX ((opmanmii. Jrta pabora MOKeT
paccMaTpUBATLCI KaK ITPOSBJICHHUE IIPOIECCA PEJATUBH3AINN - COBEPIIEH eIlle
OJIMH TIAr OT abCOTIOTU3AINH OT/EJbHBIX CXeM 3IBOJIONHH K PACCMOTPEHUIO
X B MIPOKUX KOHTeKcTaX. OHU OMUCHIBAIOTCS Terepb JINO0 KaK HEKOTOpbhIe
BO3MOYKHOCTH W3 OOIIMPHOTO TPOCTPAHCTBA BO3MOYKHOCTel, JMOO Kak
OT/Ie/IbHBIE ITAlbl U BETBU IIPOIECCA OUOJIOTMYECKO IBOIIONUH.
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10 TAE 2KE I'NIABHA4A MO/IEJIB?

Mopenun, Mojenn, MOJEIH... TPOCTbIe U CJAOXKHBIE, OJHOTUIIHBbIE W
OpOTHBOpeYAIHe JAPYr JApyry (3TO He aKCHOMAaTHWKa, 3/eCh B3anMHbIE
IPOTUBOPEYHsI He 00sI3aTeIbHO ABJISIOTCS TPEXOM ).

e ke Momenb, KOTOpas MOKET 3aMeImATh OOBEKT TEOPHH JBOJIONNH,
coorBeTcTBOBaTHL eMy? CKOJMBKO HH TOBOPH O TOM, YTO TNPHUCYTCTBHE B
Oouosiornu BCEro OOBEKTA - WJLIO3Ws, BCE PABHO HHUTJE TaK OCTPO HE
omyTaeTcst 6eTHOCTH MOJeIell M0 CPABHEHWIO C KAPTHHAMHU, BCTAIOIIIMME 32
Ka4YeCTBEHHBIMH ONMHUCAHUAMHA.

Hemon Happuna - obpa3s s ob0o3HAUEHUs] POJIH eCTeCTBEHHOIo oTbopa:
ofiHu  OTOpAcHIBAIOTCA, JApyrue BoiOpachiBatorcs. O npuayman [1] mo
aHaJoruum ¢ JgeMoHoM MakcBesia, HPOIYCKAKIUM B COCYJ, OBICTpHIE
MOJIEKYJIbI W BBIINIYCKalOIUM MeOdJIeHHbIe. B oTJImdyue OT MaKCBEJIJIOBCKOI'O,
jeMoH JlapBuHa B €CTECTBEHHBIX YCJIOBHAX ‘CaMO3apOXKIaeTcd: T
HACJIeIOBAHHE U pa3HOOOpasne - TaM U JeMOH.

Ho ectp y Hero m mpyroit quk. eMOH - MCKYCHTETIb COOJIA3HAIOIINIA,
JIPa3HSIIUl yaeHbiX 3arajkaMu 2Kn3nu.

“IIpuposa - chunke. 11 Tem ona Bepueit
CBonM UCKycoOM I'yOHT YesI0BeKa,

Yro, MOXKET CTaThCsA, HUKAKOH OT BeKa
3arajku HeT U He ObLIO y Heil.

(©. U. Troruen)

Ecoun xe BcnoMHUTH MU 0 MOJETUPOBAHUU U 3aJyMaTbCsd HAI
mpobJIeMOi COOTBETCTBUSA MojeIeil 00beKTaM, TO 38 STHMHU ABYMsT 0Opa3aMu
HpOCTyHaeT TPeTuil - TPOJUIb, CO3JABIINNA KPUBOE 3€PKAJI0, KOTOPOe
HOTOM Pa36bmiock... (Bbi, koHeuno, momuuTe “CrexxHyo Koposery” T. H.
Anpnepcena). Tpoib Beb TOXKe TOBOPHJ O TOM, YTO B €r0 3epKaje BUIHA
UCTUHHAA CYThb Belei.

MBI cMOTPUM Ha MOJAEIUPOBAaHHE TOPA30 ONTHMHUCTHYHEE, HO OBITYyeT
u rakoii B3msiL. “Hywma mopesmposanust”’, “cyxast (nin OymarkHast) Xumus’,
“MepTBag Omosiorus” - BOT HEKOTOPbIE M3 XapaKTEePHUCTUK, OTIYCKAEMbIX
HOPOH B aJipec IKCIAHCUU MOAETUPOBAHNS.

[ne xe mpaBma? U rue Ke, HAKOHEI, Ta MOJeJb, 9YTO COOTBETCTBYET
0bbekTy? TyT Bo3HHKaeT BOIpoC: KakoBa Ieab! Beab Momeab He MoOKeT
COOTBETCTBOBATH OOBEKTY MOJHOCTHIO. DTO u He HyxkHO. OHa J0/KHA
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3aMelaTh ero JINIb B KAKUX-TO OTHONEHUSX. B Kakux WMeHHO -
olpeendercd COOTHOUICHUEM Liesieil 1 BO3MOXKHOCTEI.

JIlist MHOTHX MOjesieli OCHOBHASA IEJIb - YXBATUTh, OMUCATH, OObICHUTH
Kakoii-mubo ornaenbubiit 3dpdekt. [logemy nebo rosydboe? Ilouemy oOrosnb
cBetutrcs? Ilogemy rubpuabl ropoxa pacimernisiores 3:17 ... Takue Bonpocs
U PemaioTcsd. 37eCh MOJENb COOTBETCTBYET OOBEKTY ITPENMYITeCTBEHHO
B OJIHOM OTHOIIEHUU - B TOM, YTO Kacaercd HaHnoro sdpdekra. Kakos
MexaHm3M dddeKTa - BOT OCHOBHOMH permraeMblii Borpoc. OTkpbiTie adderTa
1 oco3Hanue (JIydine cKa3aTh “pas3raJpiBanne’’) ero BOZMOXKHOTO MEXaHH3Ma
YacTo MJIYT PyKa 00 PYKY, BBLICTUTH 3hdeKT 6e3 Iumore3 0 MeXaHu3Me
yaaeTcs JTajeko He Bcerda. lIpuMepsl - Bce TO yKe paclierieHne THOPHUIOB,
Ha koropoe 1o ['. Menjiesisi cMoTpe/in u He BUJEIN; MOJIE/N “TeHeTUYeCKOro
JamapkusMma’, paszoOpanHbie Hamu B rjaBe “HacsoemoBanue” [MO3BOJSIOT
pasymHO (MBI m3beraeM 37ech FOBOPHTH “MPABHJILHO”) CTABUTH BOIPOCHI O
nepexo/ie MTpuoOPeTEeHHBIX MPU3HAKOB B HacaeyeMyo pOpMy U pas3pymiatoT
CTapyIo TUCKYCCHIO, IIOCTPOECHHYIO MO IIPUHIUIY “BCe WU HUYIEro’.

CMOTpers u BHJIETH - HE OJIHO M TO Ke. DTa MBIC/b [0 OTHOIICHUIO K
HNCKYCCTBY M HayKe JaBHO yiKe CYIIEeCTBYeT B paHre GAHAJIBHOCTH, OT 9Yero,
YBBI, IPUTYILIAETCS ONIYIIeHNe ee 3HAINMOCTH. MoieimpoBanue moCTaBsieT
OYKH, Yepe3 KOTOPble MOYKHO YBHUIEeTh 3hdeKT, 3epKago, B KOTOPOM BHIHA
cyThb 3(ddeKTa - ero MexaHu3M.

[Ipormece 3BoJTIONUY, OMHAKO, HE CBOAUTCI K OJHOMY-IBYM 3SPderTaM.
Hexkenanme ¢ 9TUM CYATATHCS TPUBOAMT K TOMY, 9TO IO TOBOJY MHOTUX
3HAYUMBIX (PPEKTOB paszgaercs IpoMKoe “KyKapeky W SBJISeTCS Ha CBET
“HoBasg KOHIENNHA 3BOJONUA. DhheKTol HefiTpaabHOl H3MEHYUBOCTH U
VMHOXKEHHUS TeHOB, OTJaJIeHHON TUOPHAM3AINU U MepPeHOca TeHeTHIECKOTO
MaTepuaJia BUPYCAMU W JPYTUe WHTEPECHBl W 3acayzKupaioT n3ydenus. Ho
BPsiJI JIU CTOUT PACCIUTHIBATD, 9TO KAKOW-HUOY/Ih U3 UX MEXaHU3MOB BO3bMET
1 O0DICHUM 3BOJIIOIIHIO.

Cutyamug ckJaapiBaeTcd cTpanHad. Kazamsock Obl, T0 Mepe HAKOILIeHHS
HOBBIX 3(M@EKTOB W Pas3raJblBaHUsS WX MEXaHW3MOB MPOIECC 3IBOJIONUN
JIOJIPKEH CTAHOBUTBLCA TOHATHee. K coOKaJeHUIO, YMHOXKEHHWe 3HAHWH O
JIeTaJIIX He BeJIeT aBTOMATHYIECKU K yIJIyOJIEHHIO MOHMMAHUSI TIeJI0T0.

Bena B ToM, 9TO B HBIHEITHEH TEOPUN IBOJIIONNNA OTCYTCTBYET HPOIEIyPa
cOOPKH TEJTOCTHOM KapTHHBI 13 pa3sHoobpa3Hbix hparMeHToB. U, yBbI, MOXKHO
c/leJIaTh TaKoe MpeJicKa3aHue: KaK TOJbKO KAaKOH-HUOY/Ib OTYASHHO CMeJIbIit
KOJIJIEKTHB HadHeT OPraHU30BBIBATH 3TY COOPKY, TYT Ke OKaxKeTcs, UTO
HaKOILJICHHble 3HaHUd O (pparmenrax, 3dpdekrax He rojAdTcd It TaKoro
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ucnoab3oBanus. OHU JOOBIBAINCH HE MJI 9TOTO, W MHOTHE BayKHBIE IS
cOOpKU JleTa/il OCTAINCh HEN3BECTHBIMH.

Mb1 He 3HaeMm, Kak opranm3oBaTh cOOpPKy. MOXKHO COBEpIHIUTH “mIar
oT4YasgHus: coOpaTh U3 BceX 3PPEKTOB OrPOMHYI0 KMUTAIMOHHYIO MOJIED,
3aJI0KUTH ee B DBM, pa3birparhb HECKOJIBKO CIEHAPUEB U IMIOCMOTPETH, 9TO
MOy IUTCsI, & MOTOM CPaBHHUTL C SMIIUPUUCCKUMH JAHHBIMH 00 3BOJIOINH.
DToT mar ObT 661 6E3YCAOBHO TOJIE3€H XOTs OBl TEM, YTO HHUIHHPOBAJ
Obl MHOrHWE HUCC/IeI0OBaHUs, MOCBAIICHHBIE KOJUYECTBEHHONH uHMOpMAaINH,
HEOOXo MOt J171s1 cOOPKHM, a cama OOJIbIasT MOJE/b CTajia Obl CBOEOOPA3HBIM
OaHKOM 3BOJIIONMOHHBIX 3HaHWil. B pe3ynbrare ke TAKOTO MOJIEJTHPOBAHHS
MOSBUIOCH OBl HOBOE 3HAaHHE O Ipolleccax COOPKH, MMes KOTOPOe MOYKHO
CAeJATh CJAEAYIOMUNA TIar.

A 9TO MBI 3TO BCe O MOJAEJIdX: HEy2KeJIH B 6I/IOJ'IOFI/II/I HEeT ApYyrux
crmocoboB paccyxkaerns? Bompoc 3ToT HeokmmaHHO CIoXKeH. Bcee 3apucur
OT TOrO, TJie MOJOXKHUTh T'PAHUILY MOHATHIO “MojejnupoBanue’. B npunnuie
BIIOJIHE JIOTHYHO JII0O60E COIOCTABJIEHHE PeaJbHOMY OOBEKTY WHIeaIbHOIO
Ha3bIBaTh Mo/je/inpoBanueM. Torjga B KjiaccuieckoM cuJiiorusme: “Bee Jion
cmeptHbl, Cokpar - 4esoBek, ciaemoBarenabHo Cokpar cMepTeH” - MOXKHO
yCMOTpeTh MojenupoBanue. Famandabrit o0bekT “Cokpar’ Momaeanpyercs
KaK HIeaJU3UPOBAHHBIN “deioBeK”, PO KOTOPOro umMeercs GopMajibHOe
3HaHue: “geoBek cMepTen’. B pesyabrare 910 3HaHHE oTHOCHTCA K COKpaTy.
“Coxpart - 4e10BeK’ - BOT B BCSI MOJEb. Takoe yIpolneHHoe, 6ecCTpyKTYpHOE
MOEJNPOBAHHUE JIEZKUT BCE JKe 3a, IPeIe/JaMI HAIlNX IPeICTaBIeH 00 310
JIeATeTbHOCTH.

Eme namee or HHUX OTCTOMT TaKoO#l CIOCOD OpraHu3anud Hay4HO
JIeATEIbHOCTH M €€ Pe3yJIbTATOB, IMIHPOKO PACIPOCTPAHEHHBIH B OHOJIOTHH.
CpaBHEBAIOTCS MeXKTY c000# KJ1acChl 00bEKTOB WK IPOoIeccoB. Buiaeasaorcs
u (PUKCUPYIOTCHd UX CXOJCTBA W pasjuvusd. B pesyjbrare OopraHu3yercs
MOHUMAHUE U CO3/IaeTCsd MPOCTPAHCTBO JIJIs JaJbHENRIIero IBUKEHU .

dApkuit mpuMep - JAeATEJBHOCTb BOKPYL  OU02EHEMUUECKO20 3GKOHA.
CyTb 3aKoHa - Mapasieln3M HHIUBUAIYAJILHOIO PA3BUTHS U UCTOPUHU BHIA
(onmozenesa u gunozenesza). Y UeI0BEYECKOrO IMOPUOHA, K TPUMEPY, HA
OIIPE/IEJIEHHOM CTANN PA3BATHS UMEIOTCHA KAOPBI. ITO MOZKET TPAKTOBATHCS
B JyXe OHOTEHEeTHYECKOTO 3aKOHA KaK HaC/JeJICTBO OT PbhIOOMOI00HBIX
npeakoB. Ho mapasiennsm He sBisieTcss moaHbIM. Horma, Hampumep, He
IIpEIKOBbIe (POPMBI YXOIAT B PaHHHE CTAJIUM PA3BUTHA, a HAIPOTUB TO,
qT0 OBLIO paHHel cTajueil, CTAaHOBUTCS OCHOBHOM. lIpenkoBast ke ocHOBHAs
dopma 1pu 3rom ucuesaer. Haxois, onucbiBasi u KJaacCuuIupys pasjinaHbie

194



CAyYam HApPYIIEHUs U MOATBEP:KIeHUs OMOT€HeTUYIeCKOro 3aKOoHa, OHOJIOTH
CO3/IAJTH UHTEPECHYIO M BaYKHYIO 00/IaCTH UCC/IeT0BAHUS.

Buonoruss muorumMm obsi3aHa CpaBHUTEJIbHOMY METO/Y, HO HE Y/IaeTcsd
C ero IMOMONIbI0 OObICHATH M IPJICKA3BIBATH SBOJIIONUOHHYIO JTHHAMHKY.
Pacupocrpanennniit cmocod <ukcanun 3HaAHHI 00 SBOIIOIUA B BHJE
cnucka  “‘akcmoM”’ WM “HOCTYJIaTOB” M CONYTCTBYIOIIHE €My CIOCOOBI
paccyxkKaeHund ¢ IOMOHIIBIO ITPOCTBIX HpOTI/IBOHOCTaBJIeHI/Iﬁ THUIIA CﬂyqaﬁHOCTb
- HeCJ'Iy"IfiﬁHOCTb7 HaIllPpaBJICHHOCTb - HEHaIIPpaBJIEHHOCTD TOZKE HE
A0TATUBaIOTCA 10 3TON 3aJa4du. Hy}KeH KOJINUEeCTBEHHBII A3bIK, HY?KHO
MOJIeJTUPOBAHUE.

Cocrapurenu “akcnoMaTuk’ /I SBOJIOIMOHHBIX TEOPHUl OKAa3bIBAIOTCS
ceifuac B CJIO2KHOM 1oJio)keHuu. Bee 60Jibiiie OTKpbhIBaeTcsd HOBbIX 3 DeKTOB,
KOTOpbI€ B IIpUHOUIIE MOI'YT HUI'DaThb 3aMETHYIO POJIb B TEOPpHUU 3BOJIIOIUH.
[Tepexos MprOOPETEHHBIX MPU3HAKOB B HACAELyeMyo (hOpMy He UCKIIOYEH,
MOTOK MH(MOPMAIMK OT OPraHOB K IIOJOBBIM KJETKaM - Mo4eMy Obl M HeT
(B mpuHIHMIE), HEHTpaJbHAS H3MEHUYUBOCTH - MOXKAIYHCTa, IeHeTHIecKas
undekius - ObiBaeT... Tenepb HaJ0 BbISICHUTH 3HAYUMOCTH ITUX IPDEKTOB
JJid 1eJioro, JJjad AUWHaAMHUKHKW 3BOJIIOIHAHA. HpOCTbIX cpeacTs CcAejlaTb 9TO
uwet. llocTpoeHne WMHUTAIMOHHBIX MOje/el TOTPeOyeT OrPOMHOIO YHC/Ia
u3MepeHuil, YTOObl BBIICHUTH KOJUYECTBEHHBIE XapPAKTEPUCTUKH ITUX
3 deKToB, a He TOJIHKO UX Ka4eCTBEHHYIO BO3MOXKHOCTD.

Bce MmoxkeT OBITH, TOUTH BCE JO3BOJIEHO... TAKas CATYAIUS CKJIaIbIBACTCS
HE TOJILKO B Teopuu 3BoJioiun. B dusnke tBepaoro resna 3pdekToB cTojb
MHOT'O, 9YTO HEKOTOpPbI€ MOJIOAbIEe TECOPETUKU IIPUXOIAAT K TaKOi pr6OBaTO—
IIyTJUBOM XapaKTePUCTHUKe CcJoKuBIIeica curyanun: “VI gad Begkoro
ocJIa TJe-TO TpaBKa mpopocia”’. Bee, 4To mpuayMbiBaeTcd 6e3 HapyIIeHHi
byHIAMEHTAJIBHBIX 3aKOHOB, I'Ie-TO M KaK-TO MOXKeT OBIThH OOHApY:KEHO H
O/ITBEPK IEHO, 110 KpaiiHeil Mepe, KadecTBeHHO. DTO npeyBesndenne. He Bee,
HO IOYTH BCE, OOJIbINAS 9acTh JOCTATOYHO MPOGECCHOHAIBHBIX MPUIYMOK B
KOHIIE KOHIIOB OIIPaBJIbIBACTCS.

N3 kaneiimockona 3hpheKToB U UX MeXaHH3MOB HaJI0 coOpaTb MOJEb,
ONHUCHIBAIONIYI0 O0BEKT Kak Imesoe. BEcim He yKazaHo Ipejro/araeMoe
HCIO0JIb30BAHUE TAKOI'O ONUCAHWS, TO 3a/1a9a CTAHOBUTCH OECCMBICJIEHHON.
HesozmoxkHo coorBeTcTBHEe 00beKTY BoOOIe. BakHo, B 4eM MMEHHO HAJ0
JIOOMBATHCS TAKOT'O COOTBETCTBUS, KAK MOJIEIb Oy/1eT padoTaTh.

Jnsa  duzukd  TBepporo Tejaa cOOPHBIE MOJEIH YacTO JIOJNXKHBI B
KOHETHOM HTOre HCIOJb30BATHCI IIPU ONUCAHUU “KU3HH SJIEMEHTa U3
TEXHUYIECKOI'O yCTpOﬁCTBa 1 9TO OIIMCaHue JOJIZKHO 6bITb JOCTATOYHBIM JJI4
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npoekTupoBanusd. Lleab cOOpKU TPUXOIUT U3 MPUIOKEHUI.

[IpeacraBuma Jin npuk/IagHas Meab Teopun dBosonun! Mbl moaraem,
jga. 37ech HAIl paccka3 mpuodperaer (aHTACTUIECKYID OKPACKY, HO HE
[OTOMY, 9YTO pedb MOHIeT O HEeBO3MOXKHOM, HeT. B0O3MOyKHOe, HO elle He
CYIIIECTBYIOIEe - TAKOW CTATyC MMeeT TpeMeT O00CYKIeHUS .

Kornma peus maer o6 3sBoTIONUN TeXHOCHEPBI, TO B JI€HCTBUTEILHOCTH
UMEEeTCsl B BUJY 3BOJIONHUS YeJOBEUECKONH MBICU U JIedATeJbHOCTH. be3
HUX TexHocdepa ecTb cOOpaHue MOJEe3HOTO XJIaMa, KOTOPbIA MOYKET TOJbKO
CTapeTh W Pa3BAIUBATHLCSA. eJ10BeYeCTBO MOJONIIO K TAKOMY MOPOryY, KOTIa
OHO MOXKET 3aIlyCTHTBH YIPABIIEMYIO IBOJIONUIO TeXHOChEephl MO 3aKOHAM
ZKuznu. Drta “rexnocdepa N 2”7 6yger B 1O xKe Bpems u “ZKuzupio Ne 27,
He upugyvbiBanue maros 3BOJIIONIH, & €€ 3allyCK, co3aanne 6a3bl, PaMOK,
OCHOBHBIX TIPABUI - TAKOBHI MPUMEPHO OyAyT (PYHKIHH Y€I0BEKa B ITOM
cucreme. A marnu sBosmionun Texaocdepa Ne 2 Oyger jgesnars cama. Brtotayio
K 9TOMY IOJIOILITH HEKOTOPBIE ITPOEKTHI “IyMAIONUX~ MAIIHH 5-I'0 MOKOJICHHSI.

Cozpanne “rexrocdepsbl No 2”7 - 93T0 He ODMOHHMKA M He OHOTEXHOJIOTHSI
(XOTs, KOHEUHO, MOZKET COJePZKATH B CBOEH 3JIeMeHTHOI 6a3e u GHOHUIEeCKUEe
1 OMOTEXHOJIOTHYECKHe 3JeMeHThl). VMest Takyio NPUKJIAIHYI0 mpobiemMy B
Ka4eCTBE OJIHOTO W3 OCHOBHBIX MOTHBOB JESITEIbHOCTH, TEOPHUs JBOJIONUN
MOJIYYUT HOBBIE CTUMYJIBI K PA3BUTHUIO, & MOJIEJUPOBAHWE IBOTIOIMUOHHOMN
JIMHAMUKH - KOHKDETHBIE TIeJIH.

“ToTbKO KOHUMB 3aJyMaHHOE COUYMHEHHE, MBI VsICHseM cebe, ¢ 1ero HaMm
carenoBasio 6b1 HadaTh” (Bures [Mackanb). Bupodewm, sTo yke apyrast ncropus.

PS. 3a To Bpems, 9T0 KHHTA TLTIa K U31aTEIBCTRY, 8 OT HETO - K YUTATETIO,
MPOW3ONLIA W3MeHeHWs, MOATBepkKIaonue: BpeMsa (aHTACTHIECKOTO
npoekTa “Texunocdepa N 2”7 npurnio. ABuzKeHne HAUHHAECTCS ¢ KOMIIBIOTEPOB.
B Mammmmax 1rectoro W, OTYACTH, OATOTO TOKOJEHUN COBEPIIAIOTCS
[ePEexX0/Ibl OT ITPOrPAMMHUPOBAHUS K OOYUIEHUIO U OT MOJIE/Iei, COCTABJISIEMbIX
TEJOBEKOM, K CaMOCTOSTETHHO 3IBOJIIOIHMOHUPYIONUM CHCTEMAM CB3€ii.
(Cm.: Ha myTu K uckyccrBenHOMy uHTeLIeKTY. - M.: Mup, 1987; I'yuses HO.
B. I ap. Ha nyTtu k ssomornuonnoit uadopmaruke,/ /Bectauk AH CCCP.
- 1987. - Bwim. 11) Tlepexom K TakuM MallMHAM CTOJIb PaJUKAJIEH, YTO
€CTeCTBEHHEE OTHOCUTH UX HE K MIECTOMY MOKOJEHHIO, 8 KO BTOPOMY HAPCTBY
(mo amasorun ¢ Guocucremaruxoit). Vmeior onn u csoe “durorenernaeckoe
JIpeBO”, HE TAKOE, KAK Yy OOBIYHBIX TPOTPAMMHUPYEMbIX MAIHH.

s MamuwHBl BTOPOTO MAPCTBa HAJIO CTABUTH (DOPMATM30BAHHBIE TETH
U OPraHM30BBIBATHL “KOHTAKT € JeHCTBUTEIbHOCTHIO. (OcTajbHOE OHH,
HAOUpasiCh OIbITA, CAEJAA0T camu. [Ipuw 9TOM HCHOIB3YIOTCS, KOHEYHO,
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AJTOPUTMBI 3BOJIOIMUOHHOTO MpoIecca. ATanTanuss WMeeT CBOM MEUHYCHL:
TPY/IHO YUYUTHIBATH KOHIENTYA bHBIE OIPDAHUYEHHs, a 0€3 9TOro CHCTeMa
MOYKET ILJIOXO paboTaTh B CUTYamusaX, JAJEKHX OT BCTPEYABIIMXCS paHee.
[l IporpaMMupyeMbIX MAalliH TAKHX IpO0JeM HE BOZHHKAET. XOPOIIO Obl
COeIMHATEL JTOCTOMHCTBA JABYX LHAPCTB, THOKO COYeTas IIPOrPAMMHUPYEMOCTD
U aJalTalnIo.

B rpymme KpacHOSPCKAX 9BOMIOMUOHUCTOB (K KOTOPOH HPUHAJIEKHM U
MbI) TaKzKe HadaThl Pa3pabOTKH, TOCBSINEHHbIE MalliHAM BTOPOTO MapCTBa
(Oxonwn B.A. BapuanmoHHBIH TPUHIUN B TEOPHH aJaNTHBHBIX ceTeii//
Kpacuaogpck. Ilpenpunr Ne 61-bB, 1® CO AH CCCP, 1987; l['opbanb
A.H., Poccues JI.A. Heiiponnsle ceTu Ha IIEPCOHATBHOM KOMIBIOTEPE.
HoBocubupck: Hayka, 1996. 276 c., ['opbanp A.H. OO0ydenue HeiipoHHBIX
cereii.- M.: uza. USSR-USA JV "ParaGraph 1990.- 160 c., Topbans A.H.,
®pugentepr B.J. Hosast urpymika genosedectsa // MUP TTK, 1993, Ne 9.
Topbaus A.H. Heiipokomnbiorep win aHagoroesiii peneccanc // MUP TIK,

1994, Ne 10).
Bxparne njest TakoBa: BBIMUCIUTEIbHAS MAlIMHA COCTOUT U3 OOJIBIIOrO
qucaa  MmapasiiebHO PabOTAOINX aBTOMATOB - HEIPOHOB, CBI3aHHBIX

Mexay coboit. OOydeHrme COCTOMT B ONTUMH3AINN CBA3€H T'PaJMeHTHBIM
MeTOJIOM M ero Mojudukauamu. Cdeuzu 3a waz 00Y4eHUA BoUUCAAIOMCA
camoti cemvlo asmMoOMaMos 6 axme 080TUCMEeHH020 PYHKUUOHUPOSAHUS
(Takzke B mapa/ieabHOM pexknme). OOBIKHOBEHHAST JBOHCTBEHHOCTD (METOJ
MHOKHTeseli Jlarpanzxka) yaadHO JOKUTCS HA CTPYKTYDPY HapalieabHbIX
camoonrumusnpytomuxcsa cereii. B Kpacnosipcke Takme ceru CcymecTByioT
B BHJE IIPOIPAMMHBIX HMHTATOPOB Ha OOBIYHBIX DBM, pemaior mpu sTom
3a/1a9y KOMMHUBOSIZKEPA, WIPAIOT B IIPOCTHIE HIPHI, PACIO3HAIOT 0OPa3bI.
Mamuasl BTOpOro mapcTBa - 3TO elne He TexHocdepa N 2, HO OHH MOTYT
LOPOJUTH €€.

11 KOMMEHTAPUN K CIINCKY
JINTEPATYPbDI

Bo wmHOrmx myOaMKyeMBIX CTaThsX W KHHTAX MeJabKaeT ¢pasa: CIHCOK
JIMTEPATYPbI HE MPEeTeH/IyeT Ha MOJHOTY. KOJn4ecTBO BLIXOAANIUX U3IAHUT
CTOJIb BEJWKO, YTO XOPOIIO, €CJIM CIHUCOK JINTePaATypbl IpeTeH/yeT Ha
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MOJTHOTY W “BO BTOPOM TNpPHUOJMKeHWHN , T.e. Oubauorpadus, TaHHAA B
JINTEPATyPEe U3 CIHUCKA, HOJHOIEHHO OTParKaeT COCTodHue 00/1aCTH HAYKU.
Ho 310 mocruraercs e Bcerga. lnorma Bo3HWKaeT BHEYATIEHUE, YTO IO
MOBOJTY OJHOU MPOOIeMbI MOTYT BO3HUKATH HE B3aUMOIEUCTBYIONIHE MEZKTy
cobolt HampaBJIeHUs HAayKH, Pa3BUBAIONIUECS OJHOBPEMEHHO, HO HHKAaK He
CBS3aHHBIE: TTPEJICTABUTEN OIHOTO He YUTAIOT TPYIOB JIPYTOTO.

Ham cnucok »3K/IeKTHYeH W 3aBeJOMO HE 1OJIOH, HO JIOBOJIbHO
peJCTaBUTeIeH BO BTOpOM mnpubOamkenun. OH BK/IIOYaET B OCHOBHOM T€
paboThI, KOTOpbIE MUTUPOBAIUCH B TeKcTe. [10 BO3MOXKHOCTH JIJIS CCBHLIOK
BBIOWPAJIACh TOMYJISpPHbIE CTATh W KHUTH HA PYCCKOM SI3bIKe, W3y4YeHue
KOTODBIX He TpeOyeT NpeIBapuTeIbHON TOATOTOBKH. 13 NpuBeIeHHOTO
CIIUCKA MOYKHO BBIJIEJIUTH HECKOJIBKO KPYT'OB YTEHUSI.

B kadecTBe mnepBoro Kpyra Jjis O3HAKOMHUTEJHHOTO YTEHHS MOYKHO
B34Th TOIYJsIpPHBIe KHUTH 10 Teopuu 3Boaonun [26, 51| n  obmmm
Bompocam 6uosoruu |71, 72|. st mOHUMAHWST HeH IBOJIONUH YKEJATETbHO
IPeJICTaBIsITh, KaK 3Ta uiesd sposonuonuposata [104]. IlomesHo Takike
HO3HAKOMHUTBCSL ¢ ucropueil remeruku |[27]|. 3Snamenwrass koura 3.
[Mpeaunrepa [115] BaxkHa W Kak 3JeMEHT HCTOPUH, W KakK OJeCTAIInil
HAYYHBII U B TO K€ CaMOe BpeMd NOILYJAAPHBIA TEeKCT.

Urak, oJIMH U3 BAPUAHTOB - ceMb HeGObIUX KHUT |26, 27, 51, 71, 72, 104,
115]. Coopruk cTareii Beaymux 3apy6esKHbIX BOTONIOHACTOB [119] xoporo
JIOTIOJTHUT KApTHUHY.

Kpyr Bropoit - yuebuuku u Tperuit - MoHOrpaduun U Hay4IHbIE CTATHU
JTIOJKHBL (DOPMHUPOBATHCS B 3aBUCHMOCTH OT KOHKPETHBIX Teseit. Kerb Bce
JKe KJACCHKH, YbHM TPYJbl HAJO “3HATH B JIMIO . V3 NpUBEJIEHHOrO CIHCKA
310 Gesycaosuo otrocuTes K Y. dapsuny [38] u k. Yorcony [102]. Tpymst
Jx. B. C. Xosngeitna [110], C. C. Yersepukosa [122], A H. Cesepriosa [89]
TAKKE MOTYT OBITH BKJIIOYEHBI B 3TOT PsIIL.

Mer oTmaem cebe oTder B TOM, UYTO BO3MOKHOCTH W3YUUTh HAYKY
UCKTIOYUTEJHHO IO KHUTAM BecbMa mpobJjeMarnydHa. Hayka g ydeHoro
€CTb BO MHOTOM HCKYCCTBO H DPeMecJO HayJIHOU /IedTeJbHOCTH, a ITOMY
TOJTBKO MO KHUTAM He HAayYUThCsd, HAJO BKIIOYATHCA B CAMY JedTeJbHOCTH
1 KeJIaTe/IbHO - B Xoporeit komnanun. Il Bce Ke 4YTeHWEe W NOHUMAHUE
KPacUBBIX pabOT MOTYT JOCTABUTH HEMAaJIO PAJIOCTH.

CuactauBoro Bam mnyTtm B jgajbHeillieM TyTENIeCTBUH B MUPe
OrosIornYeckoil sposonuu!
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