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NPEAUCINOBUE: MU® O MOAEJIMPOBAHUU

“TonpKO KOHYMB 3aJlyMaHHOE COUYMHEHHE, MBI
ysicHsieM ce0e, C 4Yero Ham CIeJoBajio Obl
HayaTh .

bies Iackans

Meto MOJETMpPOBaHUSI IPOHUKAET HBIHE BO BCE HAYKH U HE BUJHO KOHI[A
ero skcraHcu. Kaxaplii ycmex poKIaeT JETrHOHbl MOMBITOK, W THICAYU
JUTUIOMUPOBAHHBIX ~ MOJIOJBIX  JIFOJAEHA OTHPAaBIAKOTCS TOJ 3HAMEHaAMHU
MOJICTTUPOBAHMSI HA 3aXBAaT HOBBIX 00JIACTEH.

[ToGeauTenet He CyasaT, HO ATO HE O3HAYaeT, YTO OHU BCErJa TMpaBHI.
Bpemsi paccyauT BcexX M HA30BET KAKUE-TO YCIEXH HCTUHHBIMHU, KaKHUe-TO -
MHUMBIMH, a CJie]l OOJIBIITUHCTBA COTPETCS.

OTBICKMBAsT B MPOILIOM MCTOKH MOJICTHPOBAHUSI, MBI TIPUXOIUM K MUDaM.
Mudsr - mepBble Mojaenud. YemoBEeK  MBICIEHHO Hacesl  MPUPOAY
CBEPXBECTECTBEHHBIMH, KaK MBI TENEPh TOBOPUM, CYIIECTBAMHU, CHAOXall WX
XapakTepaMu U CyJIb0aMH, BICUYEHUSIMH M BO3MOXKHOCTSIMU. JlOCTUTA OH 3THUM,
B YAaCTHOCTH, JIBYX II€JICH: SIBJICHUS MTPUPOJIBI CTAHOBIIINCH 00JIee TOHSITHBIMU H
KaK-TO MPEICKa3yeMbIMU.

OOcny)kxnBaHNEe TOHUMAHUS, OOCECICYCHHE TOHITHOCTH W CO3JIaHUE
MpeACKa3aHui - 3T PYHKIIUA OCTAIUCHh U 'y COBPEMEHHBIX MOJICIICH.

MogenupoBaHue Kak NPOHUKHOBEHHE B CYIIHOCTh, ITO3HAHWUE IyILIU
o0bekTa... M3 CTONKHOBEHHS S5TOM HACANM3allMM C HBIHENTHEW MPaKTUKON
poxkaaeTcss Mu( 0 MOACTUPOBAHNH .

bbuto Hekoraa 3epkajio, B KOTOPOM OTpa)kajlach CyTh Bemied. Momoxe
Bcenennoit oHo ObUTIO WM cTapiie - HUKTO He 3HaeT. Ho BbImen u 1yisi Hero
cpok. To 1M OT cCKazaHHOrO CJIOBa, TO JIM M3-32 OTPA3UBIIErOCS 3HAKa
Pa3JIETENOCh OHO HA MEJIKHE KYCOUKHU.

Ecte mronm, mpoBoOAsIIME >KU3Hb B IOHMCKaX OCKOJKOB BOJIIIEOHOTO
3epkania. Majgo 4To crmocoOeH OTpa3uTh OAMH KyCOYeK, HO, COOpaB MX MHOTO,
MOYKHO MOMBITATHCS CKJIEUTh 3€pKao U YBUJIETh B HEM MUD.

VYBBI, TPYJIHO CKJIEMBAaTh OCKOJIKM, OCTAalOTCA IIBBI U BMECTO ILIEJIOCTHOMN
KapTUHBI MOJYyYaeTCs MO3alKa MEJIKUX HECOCTHIKOBAHHBIX OTpakeHUU. HyXHO
I1EJ10€ 3epKaJIo - KaK 9acTh TOTO, BOJIIECOHOTO.

A 4TO ecnu BOIIEOHOTO 3epKajia HUKOTAa U He ObLI0?

Hama kHura - o moaensix B TEOPUH SBOJIIOLMH, & CBEPX3aJada - YBUAECTh
€JMHCTBO IIeJIOr0 B Mo3aumke Mojeneil. Kak BitoOJIGHHBIH IOHOIA y3HAeT B



KKJIOM H3SIIITHOM >KEHCKOM CHJTYITE CBOIO JTFOOMMYIO, TaK M MBI BCIOJYy BUICIIA
HacJe0BaHue, ONITUMAIBHOCTh, 3P eKThl 0TOOpA.

Yr1oObI COCTaBUTH MPEACTaBICHUE O 3a/layax U LEeNsIX KHUTH, ee ajpecaTax,
JydIlle BCETO CAeNaTh MEPBHIH IIar - MO3HAKOMHUTHCS C TIEPBOM TJIABOMA.

NEPBbIU LWWAI

Ecmecmeennoe u uckyccmeennoe. Mup Onumemes. YV koco 6oavuie
NOMOMKO8 - y myxu uau y ciona? Eodunas mepa cosepuencmea. 3acmwvisuias
ucmopus. Llapcmeo mamemaszaepos. Jlee semsu meopuu 26010UYUU. B03MONCEH
au cunmes? Ilpoexm uwumamensa. Hckyccmeo comuesamvcs. ComueHus 8
NPUHAMOM YeHmpaibHom me3uce. Buo ¢ evicomsl, e20 00CmMouHcmea u
Heo0oCmamxKu.

“Bbpu10 HEKOra BpeMs, KOrjaa OOru-To ObLIH, @ CMEPTHBIX POJIOB HE OBLIO.
Korma e u jyisi HUX TpUIIIo MpeaHa3HAYCHHOE BPEMs POKICHHSI, CTaau O0OTH
CO3/1aBaTh UX B INIyOMHE 3eMJIM U3 3€MJIM W OTHSI, IPUMEIAB €Ile U TOro, YTO
BCTyMaeT B COCAMHEHHE C OrHeM W 3emuieli. Korja ske Bo3HaMmepuinch Ooru
BBIBECTH UX Ha CBET, TO Npukazanu lIpomerero m DnuMeTrer0 yKpacuTh UX H
pacupenenuTh CHIIbI, TOM00AIoNue KaKIOMY pPOAY. DTUMETEH BBITPOCHIT Y
[IpomeTess MO3BOJIEHU CAaMOMY PAaCIpEeNeNsaTh CUJbl: “A KOTa pacupenento, -
CKazal OH, - TOrJa Tbhl TIOCMOTPHUILL’ . YTOBOPUB €ro, OH IPOU3BEI
pacnpenenenue. [lpu 3ToM ofHMM yaenuia OH cuily 0e3 ObICTpOTHI, a OoJiee
CJIa0bIX YKpacui OBICTPOTOO; OJHUX OH BOOPYKHII, IPYTUX CHAeNal 0 MPUpoie
0e30py>KHBIMHU, HO 3aTO MPUIYyMaJl JJI1 HUX KaKyl0-TO MHYIO CHIIy BO CITACEHHE.
Koro u3 HuX 00J€K OH MHUJIOCTBIO, TEM YACIWI NTHUYUN JIET WIN MOJ3EMHYIO
o0uTenb, a KOr0 BO3pPACTMJI BEJIMYMHOIO, TOIO TEM CaMblM M Clac, U Tak,
pacnpenensisi BCE OCTAJIbHOE, OH BCEX YpaBHUBaJI. OJTO OH CHenal W3
OCTOPOXXHOCTH, YTOOBI HE Mcue3 HU ojuH poxa . Ilnaron: IIporarop [81, c. 62].

JanbHeiimee xopomo wu3BectHo. Cnacas nroaeil, “He ypaBHEHHBIX CO
Bcemun, IIpomereld mpuHEC MM OrOHb M TOJIOKHWJI Hayajgo TEXHUYECKOU
sBoMOIMM. MorymecTBo 4emoBeka orpomHo. Ho wacto  pesynbrarsl
COOCTBEHHOM JIEATENBHOCTU MPEJCTAIOT Mepe HUM KaK CTUXUHHOE SIBJICHHE, a
WHOTJIA - ¥ CTUXUHOE OeICTBHE.

[Io MarepmanucTUYECKOW TpaJuLMM B IOUCKAX BBIXOJA U3 KPU3HCHBIX
CUTYaIlUi YeJIOBEK oOparniaeTcs 0OBIYHO HE K aHAJIM3Y CBOSH NIEATEIHLHOCTH, a K
M3YYEHUIO €CTECTBEHHBIX IpoleccoB. OTCOJa - HBIHEIIHWM TOBBIIICHHBIN
MHTEPEC K IKOJIOTUHU, TEOPUU IBOJIIOIUU U JIPYTUM pa3jeiiaM HayKH O KUBOM.

JIBOMICTBEHHOCTh HAalllEW IMO3ULHUU COCTOUT B TOM, YTO MbI, C OJHOM
CTOPOHBI, OCO3HAaEM HEBO3MOXXHOCTh PEIICHUS COBPEMEHHBIX TIPOOJIEM B



paMKax HATypalMCTUYECKOW TpaauluU, a C JpYrod - B cuily mpodeccuu
SBIIIEMCS. HOCUTEIISIMU 3TOM TPaJUIIMH.

Yro wu3yyaTh, €CTECTBEHHOE WJIM HCKYCCTBEHHOE? 3aJaB BONIPOC, MbI
CO3/1aéM MPOCTPAHCTBO JJIsi OTBeTa. Bce 00BEKTHI pa3fesuianuch Ha JBa Kiacca.
OpHu mpuymMaHbl U CO3/IaHbI, JPYTHE - BO3HHKAIOT M CYLIECTBYIOT CaMH IIO
cebe. Kak »xe OBITh C TE€MH, B KOTOPBIX CIUIETEHO U €CTECTBEHHOE, H
HCKYCCTBEHHOE, HAIIPUMED, C YEIOBEKOM? A OHM - KEHTaBPHL...

Kuno nexorna B Diiaje ciaBHOe IuieMsl KeHTaBpoB. HamonoBuny nou,
HAIlOJIOBUHY JIOIIAW, OHU NMPUHALJIEKAIH Cpa3y ABYM MHUPAM - YEJIOBEUECKOMY
u xuBoTHOMY. Kak u3yuyats kentaBpa? Temeppb BOIpoC 3a3Bydai MO-IPYromy:
HE Ymo U3y4aTb, €ECTECTBEHHOE WJIM MCKYCCTBEHHOE, a Kak. B ToM m oTnuune
HaTypajiu3Ma, 4TO OH BCe OOBEKThl M IIpoIlecChl OepeT Kak €CTeCTBEHHO
CYIIECTBYIOIINE, MPOTEKAIOIINE CaMH T0 cele.

[Topolt m 4YenoBe4eCKyrO ACSATENBHOCTh, U €€ PEe3ylbTaThl M3Yy4aroT Kak
ectecTBeHHbI mporecc [106]. Ilomyyaemble TPOTrHO3bI MPUBOIAT K BBIBOJY:
nopa 4YeJIOBEKY IMEepelTH K TakoMy CO3HAaTe€JIbHOMY M OTBETCTBEHHOMY
POEKTUPOBAHUIO CBOUX JEHCTBHUI, YTOOBI OHM JOCTHTAJHM >KEIaeMoro Oe3
no6ouHbIX 3¢ dekroB. [Topa oceqnarh eCTECTBEHHO, CTUXMHHO Pa3BUBAIOIIUECS
IIPOLIECCH] U HANPAaBUTh UX B HY’KHOM HaIlpaBJI€HUM (a €le HaJ0 MOHATh, YTO
HYKHO). J[anee HeBO3MOXKHO OBITH JIOIIA/IBIO, @ HE BcaHUKOM. MHaue ciyuuTcs
TO, YTO MPEJCKA3aHO B U3BECTHBIX MPOrHo3ax [106] - BBe1eHUH B COBPEMEHHYO
ACXATOJIOTHIO (HayKy O KOHIIE CBETA).

YenoBeueckasi AESATEIbHOCTh B KAKOW-TO CTENEHH MPOECKTUPYETCS BCETa.
Ho u HekoTopble ecTeCTBEHHBIE MPOIECChl U SBJICHUA OBIBAaCT IMOJIE3HO
paccMaTpuBaTh Tak, Kak OYJATO OHM HMCKYCCTBEHHBIC, CIIPOCKTUPOBAaHHBIC IS
JNOCTIKEHUS HEKOTOpOW 1enu. Takod mnpueM IIUPOKO paclpoCTpaHEH B
ouonornu. CBOe €CTECTBEHHOHAyYHOE OIpaBAaHHE OH HAXOIUT B TEOPHUHU
HBOJIIOIIMM, paccMaTpuBarolieid, B ocoOeHHocTH Tocie pabor JlapBuHa,
ABOJIIOIMIO KaK YUCTO €CTECTBEHHBIN MPOLECC.

[Ipennaraem Bam coBepiiuTh myTemiecTBUEe B MUP ABOJIIOIUU. Bpsia nu ero
MOKHO CYUTaTh €JuHBIM MuUpoM. HecmoTpss Ha onauH, Bpoae Obl, OOBEKT,
pazNUYHbIE HCCIEAOBATEIM W IIKOJbI KOHCTPYMPOBAIM pa3Hble MPEIMEThI
paccMOTpPEHHUsI CO CBOMMHM CIOCOOaMHU OIMUCAHHUS U MPUEMAaMH PACCYKICHUS,
00JacTsIMU TMPHU3HAHHBIX (DAKTOB, MpOOJIEMaMH W peIlaeMbIMU 3aJadyaMu. A
CKOJIbKO MHU(OB CO3/1aHO TPH TMOMBITKE COTIAcoBaTh MoJydeHHbIe 3HaHUs! C
HEKOTOPBIMHU U3 HUX Mbl TO3HAKOMUMCS B KHUTE.

[lepBoiit Mup - apeBauit Mmup Onumetes. Y [lnarona B mude o6 Dnumeree
€CTh BaKHasg WuJAes O CYIIECTBOBAHUU €IUHOM Mephl JUIs  Pa3HBIX
OMOJIOrMYECKUX CBOMCTB: OT CHUJIbI M BEJIMUYUHBI JO OCOOEHHOCTEN MOBEICHUS U
skojoruu (“‘moazeMHasi ooutens”’) “OH Bcex ypaBHuBain”. Ho B uem? Uto 310 32
enuHas wmepa? IlombiTaemcst pa3oOpaTbcsi B OTOM, HUCXOAS U3  LEJH
YpaBHUBAHUS : “ATOOBI HE MCUYe3 HU OJWH PO .



Y koro 0ojbIIe BBIKUBAIOIMIUX TOTOMKOB - y MyXH WM Y CJOHA?
“O4eBUIHOCTE” MOACKa3bIBaeT: y Myxu. He Oynem noBepsTh “O4EBUIHOCTH U
MPUKAHEM: €Cii Obl Ha OJHY MYXY B CJEIYIOIIEM IOKOJCHHH MPUXOIUIOCH
MHOT'O MyX (3aMeTHO OOJbIlEe, YeM OJHa), TO YHUCICHHOCTb ATHUX HACEKOMBIX
BO3pactaia Obl B TE€OMETPUYECKOW MPOTPECCMH U OHU OBICTPEHBKO ObI
3amojiHUIM BClo 3emito. Eciu Obl, ¢ JApyro CTOPOHBI, Ha OJIHOIO CJIOHA
MPUXOWIOCH ObI B CIEAYIONEM IOKOJICHHH 3aMETHO MEHEE OJHOTO, TO HX
YUCJICHHOCTh TaK)Xe€ OBICTPO B T€OMETPUUYECKON MPOTrPecCru yraa Obl 10 HYJIS.

“Od4eBUIHOCTL” JlaBajla HEBEPHYIO IIOJCKAa3Ky, OHa BOOOINE H3BECTHAs
oOmanmumia. OgHa Myxa 3a *KU3Hb MOXKET JaTh OTPOMHOE YUCIIO TTOTOMKOB, HO
y 3HAYUTEIILHON YacTh MyX B €CTECTBEHHBIX YCJIOBHUSX MOTOMCTBO BOOOIIE HE
BBDKMBAeT. B cpegHeM U mojydaercs OJIMH MOTOMOK Ha OJTHOTO MpejiKa. 3/1eCh
MBI BCTPEYAEMCSI C BAXKHOW TEXHUUYECKON UAECEH UCITOIb30BAHUS YCPEIHCHUS .

Kakas vacTe OGakTtepuil He JTOKHUBET JO CBoero jaeieHus? B cpemnem 3a
00JBITIOE BpeMS - TTOJIOBUHA (MHAYE - TEOMETPUUYECKAsl POTPECCHS ).

UtoObl B depeic MOKOJECHUW HE WCYe3 HU OJMH B, KOdduyuenm
PA3MHOJICEHUsl - CPETHEE YUCIIO BBDKHUBIIMX MOTOMKOB Ha OJHOTO MpEaKa ) -
JOJDKEH OBITh paBeH eauHuIle. Bor oHa - eauHas Mepa Onumeres. ITO
kKodhGUIMEeHT pa3MHOKEeHHS (32 Tepruoabl GUKCUPOBAHHON JITUTEITHHOCTH ).

Mup DOnumeres - 3acThIBIIMM MUp. Buasl B HeM HE BO3HHMKAIOT U HE
ucYe3aroT. Mup SBONIOIMOHHOTO PABHOBECHS, OH BpoAe OBl UYyXKI wuice
ABOJTIOLIMM, HO B TO K€ BpeMsI HEOOXO0IUM ISl ee moHuMaHusi. U BoT 3auem

B Mupe JlapBuHa - B TE€OpHUH 3BOJIIOIMU PACCMATPUBAETCS BOSHUKHOBEHHE
OJIHUX BHJOB M BbIMHpaHue Jpyrux. OUeHb BaXHO MPEANOJIOKECHHUE,
MPUCYTCTBYIOIIEE B OONBIMMHCTBE TPYIOB: BHUIbI BO3HUKAIOT M HWCYE3AIOT
MEJIJICHHO, €CJIM M3MEPATh BpPeMs MPOJOJDKUTEIBHOCTBIO JKM3HU 0CO0EH 3THX
BUJIOB. B pe3ynbTaTe Takoro pasjelieHHs] BPEMEH B KaXKAblii MOMEHT MHUp
’KUBOTO TpEJCTaeT Iepes; HaMu TodTH Kak Mup Onumetes. KoadduimeHTs
Pa3MHOXKEHUS JJIs1 HbIHE JKUBYIIIUX MMOYTH PABHbBI €IUHHUIIE.

[TosiBnsiercst eme “doH cpaBHEHUs - Te€, KOro HelaBHO He ctano. OHu
“ObutH XyXe”. DTO 03HA4aeT B KOHEYHOM HTOre OJHO - MX KOIPPHUIIUEHT
Pa3MHOXXEHHUSI CTaJl MEHbIIE eauHUIlbl. HbIHE >KUBYIIME CMOTPSATCS Ha TaKOM
doHe Kak “myurnue’”, “HanboJee MPUCIIOCOOIECHHBIE K UMEIOIIUMCS YCIIOBHUSM.
DTO 03HA4YaeT B KOHEUHOM UTOTE, YTO MX KOADDHUITMEHT pa3MHOXKEHUSI OOJIbIIIE,
YeM y BBIMEPIIIHX.

®doH cpaBHEHHUsI - 3aCTBIBIIAS UCTOPHUS, KOIPOUIIMEHT pPa3sMHOKEHUS B
JAHHBIX YCIOBUSAX - €JWHAas Mepa ONTUMAJIbHOCTH (coBepuIieHCTBA). (OTH
COOOpaXeHUs CIIyKaT HCTOYHHKOM TMPEJICTaBICHUN 00 ONTUMAJIBHOCTH, HO
CYIIECTBYIOT  MPUHUUNHUAIbHBIE  3aTPYAHEHUS  UX  KOHCTPYKTHUBHOIO
HCIIOJIb30BaHMS.).

KouctpyupoBarb ¢oH CpaBHEHHS Ha OCHOBE PEAIbHON HCTOPHH CJIOKHO.
Ecnu xe morpeboBaTh, 4TOOBI BCE 3HAYMMBIC HW3MEHEHUS] H3MEPSIIUCh C



MOMOIIBbIO KO3(pPHIIMEeHTa Pa3MHOXKEHHS, TO TAKOE KOHCTPYUPOBAHUE CTaHET U
BOBCE HEBO3MOXHBIM. MICIIONB3yIOTCS Ipyrue MOAXOAbI.

Tak, WCMONB3YIOTCS  PACCYXKICHHUS,  KOMHUPYIOIIME  WH)KEHEPHbBIE
dbopmynupoBku. Iloutn  OykBampHO:  “IIpucmocobnienue...  (Ha3BaHue),
OTJIMYAIOIIEEeCs] TEM, YTO C LEJb0... (OMUCAHUE IeJH) B HEM... (OMUCaHUE
orinuuit)”. Ilpu 3ToM, Kak M A1 M300peTeHUM, YKa3bIBalOTCA MPOTOTUIBI U
aHAJIOTU - MPOBOAUTCSA HCTOPUYECKUM M CPABHUTENBbHBIM aHanmui. [lpyroun
IPHUEM: 3aCTBIBIIYIO UCTOPHIO - (DOH CpaBHEHMsSI - 3aMEHSIOT OOJiee YCIOBHBIM
MHO>KECTBOM (TIPOCTPAaHCTBOM) Bo3MokHOCTel. He “uro Obu10”, a “Bce, uTO B
MIPUHIIAIIE MOTJIO OBITH .

Ho storo mano - myist aHanm3a HY»XHBI TaKH€ OMMCAHUS JKUBBIX CYIIECTB,
KOTOpbIE IMO3BOJISIIM OBl BCE OLEHUBaThb C IOMOLIBIO KOX(PPUIUEHTA
pa3MHOXKeHUsi. 1o TpeOyeT SBHOM (POPMYIHPOBKU YIPOIICHHUN, OYEHBb
CYLIECTBEHHBIX C TOYKM 3peHHus Kiaccuueckoro Ouosora ). Iloatomy
npeiaracTcss BBIACIUTh PE3yNbTaThl yIPOIIEHUS B 0coboe “rapcTBo”
(opManbHBIX U MAaTEMAaTUYECKUX MOJENEN, a IPUMEHEHUE TaKUX PE3YyJIbTaTOB K
KJIACCUYECKUM OMOJIOTMYECKUM CYIIECTBaM paccMaTpUBaTh, CKa)KeM, Ha MpaBax
CPaBHUTEJIBHOTO aHaju3a. Mbl Ha3BajiM oOUTaTeNel 3TOro HOBOro ‘“‘napcraa’
maTemaszaBpamu. llunmmHapuyeckuit noch He Obul JoceM Ouonora. Ho
CpaBHEHME TEIUIOOOMEHAa Yy J3TUX [JIByX JIOCEH MPOSCHAET HEKOTOphIE
OMONOrnYecKre BOMPOCHI.

Pa3zBoaure maremazaBpoB! JT0 0e300MIHBIE U JaXKe MOJIE3HBIE CYLIECTBA,
3aMEHSIONIUE TEOPETUKaM KpOJIMKOB U Apo3odmi. IlpounTtaB crnenuanbHyo
JUTEPaTypy, MOKHO YOEIUTHCS, YTO OOJBIIMHCTBO MAaT€Ma3aBpOB OECIEIBHO
CIIOHSIETCA B CIIy4allHbIX HaNpaBICHUSX, IOKAa HE HATKHETCS Ha TMUIIY.
[ToxymaB, mMaTemaszaBp TYT K€ WIM YyTh IO3KE PAa3MHOXKAETCS M CIIOHSETCA
nanpiie. MaremazaBpbl SBOIOIMOHUPYIOT OYE€HHb OBICTPO M MOTYT BECTH CeOs
HaMHOIo 0oJiee OCMBICICHHO. [J1aBHAas OMAacHOCTh - BCHBIIIKA MacCOBOTO
pPa3sMHOKEHUS] MPUMHUTHBHBIX U Tapa3UTUIECKUX (HOpM.

ITpu pabore ¢ MaTemazaBpaMH HaJ0 COOJIIOaTh TEXHUKY Oe30omacHOCTH. B
€€ OCHOBE JIeKUT METOJOJOTMYECKUN TEe3UC: OOBEKT HCCIEAOBaHUS HE
UJCHTUYEH MPEAMETY PacCMOTPEHUs, KOHCTPYHUPYEMOMY B HayKe, a TeM OoJee
- yacTHOU Mojenu. Vcronb3ys 3TOT Te3uC MPOTHB MOJICIUPYIOIIETO TEOPETHKA,
MHOW OMOJIOT MOJAraeT, 4To €ro-To Hayka MMEET JeJI0 C OOBEKTOM, KaK OH €CTb.
VYBBI, CPOPMYIHPOBAHHOE YTBEPXKACHHUE HA TO U SBIISETCS METOAOJIOTHMYECKUM,
4yTOOBl OTHOCUTBCA KO BceM Haykam. JKuBble cymiectBa BO BCeMl HX
YYBCTBEHHOW JAHHOCTH HE MPUHAAIEC)KAT MPEAMETY OHOIOTHH.

PaccyxneHnus, npuBoAuMbIE B OHMOJIOTMYECKUX HCCIIEJOBAHUAX, BPAJ JIH
MOTYT OJJHOBPEMEHHO CXBaThIBATh OOJIBbIIIE CYIIECTBEHHBIX CTOPOH U YEpPT, YEM
OTJENIbHbIE ~ MaTemaruueckue Mojaenu. KoHeuHo, pasinyuii  MHOrO,
HEOOXOJUMBIM OCHOBAaHHMEM MAaTEMaTHYECKOrO0 MOJCTUPOBAHUS  SBISETCS
SCHOCTb W KAaTETOPUYHOCTh  (OPMYJUPOBOK HCXOJHBIX  YIPOIIAFOIINUX



10

npeanojokenni. HampoTuB, BO MHOTHMX OHOJOTHYECKHX TEKCTaX TaKOM
KaTerOpUYHOCTH HET M COXPAHSETCS OIIYIIEHHE CBOOOMBI JUIsl MOATEKCTOB,
KOHKpeTH3aluii U jgocTpavBaHud. IlocienHee u MOXET cO3/1aBaTh WIUIIO3UIO
MIPUCYTCTBUS “BCero o0ObeKkTa” - MILTIO3UI0 HAUBHOTO HATYPAJIUCTA.

ABTOpBI 3TOM KHHUTHM - OBOJIOIMOHHUCTHI, a He Ouonoru. Takas
caMOXapaKkTEePUCTHKA BBITJISIUT MapajoKCAIbHO U TpeOyeT 0ObSICHEHMUS.

B konme 20-x romoB Hamiero cTojeTHs OGOPMHIIOCH HOBOE HAyYHOE
HaIlpaBJIEHUE, KOTOPOE MOXHO Ha3BaThb MAaTEMAaTHUYECKON TEOPHUEN HBOJIOLIUH.
“OdunmanpbHOro” €IMHOr0 Ha3BaHHMS OHO He MMeeT Ero cosmaHue W rmepBbie
yCHexH - 3aciiyra MHOTHX uccienoBarenei. Haubonee uzsectunie u3 Hux: XK.
b. C. Xonneiin, P. A. ®umep, C. Paiit. IHTepecHO, YTO MEpBbIE Iaru B 3TOM
HampaBJIeHUH ObUIM ciellaHbl B Hayane mnponuioro Beka (T. ManbTyc) u, Kak
orMevaeT Y. JlapBuH, MOCTY>KUJIM OCHOBOM JJIsi HABOASIIUX COOOpakKeHUU MpH
co3maHuM Teopuu oro6opa. Ho B camocrosiTenbHyr0 00JacTh HAayKd 3TO
HaIlpaBJICHUE MPEBPATUIIOCh, KaK 3TO YK€ ckazaHo, Jjer 50-60 tomy Hazan.
Hamm paGoTbl 1O TEOpUHM HBOJNIOIUU OTHOCSATCS HMEHHO K DJTOMY
MaTeMaTHYE€CKOMY HAMPABICHUIO.

B uenom Marematuyeckas TEOpHUsS HBOJIOIMHM TaK K€, Kak U Oojee
M3BECTHOE HAIPABJICHUE, HE UCIIOIB3YIOIIEe MATEeMaTUKy, OMUPAETCS Ha HUJIECH
Y. JlapBuna o0 or6ope. OnHako B TMOCJEAHEE BpEMs pPa3pbiB  MEXIY
MaTEMaTHYECKUM W KAa4eCTBEHHO-OMOJOTUYECKUM HAIMpaBICHUSMHU, KaK BaM
KQKETCsl, YBEJIMUUBAECTCS .

YpoBeHh MaTEMaTHYECKUX pabdOT pacTeT, HO UMEHHO MaTEeMaTHYCCKUU
ypoBeHb. UTO K€ KacaeTcsi COAEPIKATEIIbHOCTA MOJEINIEH, TO MX OTHOILLICHHUS C
pPEaTbHOCTBIO  CKJIAJIBIBAIOTCS JAleKo He wuawuindecku. KoHeyHo, 3To
OTHOCHUTCSI HE KO BCeM paboTaM, a XapaKTepU3yeT CUTYallUIO B CPETHEM.

C npyroii CTOpPOHBI, OHWOJOTM OOBIYHO HE WCHOJIB3YIOT Pa3BUTHIN
MaTeMaTHYECKUW  amnmapar, a MNpeJIpUuHUMAaeMO€ HHOTJAa BKpaIlJICHUE
MaTEMaTHYECKOW TEPMHHOJIOTHU B OHOJOTHYECKHE TEKCTHl (““aKCHOMBI
Oouosioruu”, “rMoCTyJIaThl YBOJIIOIMOHHBIX TEOPHUI’’) BBIMJISAUT, C TOYKUA 3PEHUS
npodeccronana, He OYeHb COJIEPKATEIbHO. Bee e MOTHB TaKOTO BKpAIUICHUS
MOXKET OBITb TOHAT KakK CTpEeMJICHHE K OJHO3HAYHOCTH BBICKA3bIBAHUM H
TOYHOCTH (DOPMYITUPOBOK, @ TOTOMY BBI3BIBACT YBAKCHHE.

Hanuume paspeiBa MexIy HanpaBiICHUSMH MPUBOJUT K IOCTAHOBKE
npoOjemMbl: BO3MOXeH Ju cuHTe3? Ecmm ma, Torma ero HeoOXoammo
npousBecTH. Eciu HeT, TOrja KaxK[I0e HalpaBi€HUE HYXHO JOCTPauBaTh.
MaremaTiudeckoe - 10 HOBOW OWOJIOTHH, BKJIIOYAIOIICH B TMEPBYIO OUYEPEIb
HOBBIC  HJICATU3UPOBAHHBIE  OMUCAHUS OHMOJOTMYECKUX OOBEKTOB, Kak
“MamMHOK” Uil pa3BUTHS, BBbDKHMBAHUSA, pa3MHOXeHUs. KadecTBeHHO-
OMOJIOTUYECKOE - 10 HOBOW JJIsl HETO TEXHUKH JI0KA3aTeNIbCTB M PACCYKIEHUMH,
MO3BOJISIONIEH MOBBICUTH OJJTHO3HAYHOCTH MOJy4YaeMbIX CIICJICTBHIA.
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Bor Kparkuii Oyepk Hamero NOHUMAHWS HAy4YHOM cuTyauuu. B
COOTBETCTBUU C DJTHUM OIPEHENSIOTCS W ajapecaTbl KHUTH, U €€ 3aJayH.
[IpennonaraeMple YUTATENIM YCIOBHO DA3JEIAIOTCS HA JABAa Kpyra - y3KHW H
IAPOKHUM.

VY3kuit  Kpyr uWTareiaedl - CHeNUaJUuCThI-CMEKHHKH, OWOJOTH U
MaTE€MAaTHKW. BHOJOrH, KOTOPBIM MHTEPECHA TOYKA 3PEHUS CHELUUAIMCTOB IO
MAaTE€MAaTHYECKOMY MOJEIMPOBAHUIO, TEXHOJIOTUS IIOCTPOCHUS MOJEIEH H
MOPOXKJIAEMOE €I OTHAEJICHHE TJIABHOTO OT BTOPOCTEIIEHHOTO, BO3MOYKHOCTHU
MOJICTUPOBaHUST B Teopuu OTOOpa. MaTemaTuku, KOTOPBIX MHTEPECYeT
Ouosnorusi MO0 Kak OOBEKT MPHIIOKEHHUS CBOMX MPOPECCUOHABHBIX 3HAHUM,
au00 MPOCTO HA JIOOUTEIHCKOM YpOBHE, Kak BceX. OHM HaWAyT B KHHUIE
U3JI0)KEHHE HEKOTOPhIX BOIPOCOB TEOPUM SBOJIOLUMU C TMO3UIUH, Oosee
ONMU3KHUX K TPAJAULIMSAM MAaTeMaTUYECKOTO0 €CTECTBO3HAHMS, YEM B OOJIBIITMHCTBE
JPYTUX MOMYJIPHBIX KHUT.

KoHeuHo, B HEKOTOPBIX MeCTaX KHUTH OMUCAHBI MBICIU U (PAKTHI, KOTOPHIE
XOpOIIIO HM3BECTHHI OMOJOrYy, HO MHTEPECHbI MaTeMaTHKy, a TaKXKe HJeUu U
METO/Ibl, TPUBUANIbHBIC ISl MaTeMaTHKa, HO TPEOYIOILIUE OMPEEIIEHHOT0 Tpyaa
ot Ouwosora. Ho B 1ieHTpe BHUMaHUS HaxoAuTcs “o0oromoocTpas’ mpoliema
COOTHOLIEHHS  MOJACIM W  pEaJbHOCTH, BaXKHAA HE  TOJNBKO  JUIA
npodeccuoHaIbHBIX HCCenoBaTeNel, HO U i MOJIOJEKH, BCTyMHarouield B
HayKy.

[upokuit kpyr uMTarensel - CTYIAEHTbl M CHOCOOHBIE IIKOJbHUKH,
MHTEPECYIOIIMECs] MaTeMaTUKOM wunu Ouonorueit. J[ns MOHMMAaHUA KHUTH
JIOCTaTOYHO XOPOIIEro 3HAHUS MIKOJIBHBIX KYPCOB MaTeMaTHUKU ¥ OUOJIOTHH.

Ms1 OyneMm pajbl, eclii yuTaTedb, HE MPUHUMAs Ha BEpy Kakoe-HHOYIb
BBICKa3bIBAHUE WJIU TOJIOKEHUE, CTAHET B HEM COMHeBaTbcs. Mbl oOpagyeMcs
emie OOJbIle, €CIM MOMOXEM YHUTATENI0 HAYYUTHCS MPABUIBHO COMHEBATHCA.
JlorMaTu3M W HUTWINA3M - BEpHbIE CIYTHUKH APYT Jpyra. OHU HE TpeOyroT OT
CBOUX TMPHUBEPKEHIEB OOJNBIINX YCHUJIMH, @ UCKYCCTBO COMHEBAThCS HE BCET/Ia
JIaeTCs JIETKO.

[TonbiTaemcsa pares coset, Bocxoasmuii k P. k. Kommuaresyny. Ipexne,
4yeM OcCnapuBaTh WIM MOAJEPKUBATH KaKOe-HUOYAb YTBEP)KIEHHUE, MOJIE3HO
3alyMaTbCs B NEPBYKD OYEPENb O TOM, HAa KAaKOM BONPOC €r0 aBTOpP XOTEN
MOJIYYUTh OTBET. DTO PEAKO OBbIBAET OYEBUIHBIM, HO TAKOW BOIPOC IMOIYAC
BaKHEe MPOBEpKU (OpMalTbHONM HCTHMHHOCTH BBICKA3bIBaHUN TeM OoJjee, 4To
collep)KaTeNbHble  O0IMe  YTBEPXKICHUS, OTHOCUMBIE K €CTECTBEHHBIM
00BEKTaM, BCera A0MYCKAIOT KOHTPIIPUMEPHI.

[Ipexxsie ueM CoOpUTh WM COTJIAIIATHCS, XOPOLIO Obl OHATh. MBI ObI HE
HACTaWBadM Ha 3TOW OaHANbHOCTH, €clii Obl HE 3HAJM, YTO JIIOJU HE BCerja
MOCTYNAalOT TaK - U B Hayke Toxe. [IpuMepoB COTHH: OT Tparudeckux J0
CMEIIHBIX, OT OTKPOBEHHBIX HAPYLICHUN 3TOW HOPMBI 110 cXeMme: “Sl He MOoHs -
3HAQYUT YylIb~ J10 CKPBITHIX.
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Hopma monuManus He mpomucaHa B y4eOHHMKax, € HE OCBaMBalOT Ha
CHEHHUAbHBIX YpPOKax B IIKOJIE WIM CeMHHapax B By3e. A xanb. Kaxnubiid
OCBaMBaeT €€ caM, 4YTO-TO JOAyMbIBass © mpuaymbiBas, ‘“M3o0peras
Benocunenpl”. Celyac MblI  M3JI0KMM HEYTO BpPOAE CBOETO BapUaHTa
BEJIOCHIIE]IA.

Yrto 3Hauut: “S moHsy yrBepxkaeHue ? Bo3MoOXeH Takoil wuupean: 4
MBICJICHHO 3aHsUT TO3UIMI0 aBTOpa, MPEACTaBUI cebe OCHOBAHUSA 3TOTO
YTBEPKACHUS M BOIPOCHI, HA KOTOPBIE OHO OTBEYAET. A 3TO O3HAYAET, UTO S
MOTYy €ro OOOCHOBBIBATh, OOBSICHATH U WCIOJB30BaTh -MOTY HCIIOJHATH POJb
€ro aBToOpa.

A COMHEHHME TPaKTyeTCs Tak: B OTUX (yXKe Kak Obl CBOMX) OOOCHOBAHUSX,
OOBSCHEHUH W HCIOJIb30BaHWU s HATBHIKAIOCh Ha MPEMSATCTBHUS, MPEOJOJIETh
KOTOpBIE s HE MOTY - WCIOJHEHHE poiH mpepbiBaeTcs. JInOo aHamormuHas
CUTyallis BO3HUKAET HE B OTHOIIEHHHM CaMOTO YTBEPXKIEHHUS, a KAKOro-InOo
ero ocHOBaHMs. BOT TyT M MOXeT HauMHATHCS AUCKyccusa. MHorna mogoOHyro
cCXeMy JEHCTBUH KOMMEHTHPYIOT TakKMM 0Opa3oM: O KaXKJoil paboTte ciemyer
CYIWTb, UCTONB3Yysl B TMEPBYIO Ouepelb ee COOCTBEHHBbIE KPUTEPUHU, TaK WIIH
MHa4Ye B HEW OTPa)XEHHBIE, a YK€ MOTOM IMEPEXOAUTh K KPUTHUKE OCHOBAHUMN H
ATUX KPUTEPHUEB.

Ho rae rapantum npaBuiabHOCTH NMOHMMaHusA? Haiitu ux TpyaHo. bonee
TOr0, B OTCYTCTBUE Juajora BpsJ JU CTOUT TOBOPUTH O IPABUIBHOCTH.
3aMeHON CIYXKUT CamMOCOIJIaCOBAaHHOCTh W Mpapaonoaodue. Jluamor Moxxer
IIPUBECTH CaMOCOIJIACOBAHHOCTh BO B3aMMHOE COIJIACOBAHHME. 3/1€Ch CHOBA
BO3HMKAE€T  BO3MOXXHOCTb TOBOPUTH O MPABWIBHOM MOHUMAHUU -
B3aMMOIIOHMMAaHNM, KOIJla Hac HayuMHAeT YyCTpauBaTh CpPAaBHEHHE CBOEH
MO3UIIMU C HAIITUM BOCIIPUSTHEM €€ OTPaKEHUsI B COOECETHUKE.

[TonumaeT nu yenoBek cBor no3unui? Bompoc BompocoB. MHTepecHbIN
npumep: u3BecTHbI ¢u3nk B. A. ®ok, Bo3paxkas NPOTUB HCIOJIb30BAHUS
MOHATHS “‘00IIasi OTHOCHTEIBHOCTH, MHCAT: “ODUHINTEHH, yHOTpPeOJsas STOT
TEpPMHH, MPOSBUI HEMOHUMaHue cBoed teopun” [105, c. 17]. K 310 MHEHue
o0ocHoBaHO. MTak, HE UCKITIOYEHO, YTO Jaxe DWHINTEHH HE BCEr/ia MOJHOCTHIO
MMOHMMAJI BO3MOKHbIE UHTEPIIPETAllMN CBOMX TEOPETUYECKUX MOCTpOeHHM. UTo
XKe ckazaTh O Apyrux? M BO3MOXHO 1M B TakoOM Ccliydyae TOBOPUTH 00
OKOHYATEJIbHOUN MPAaBUIBHOCTH TOHUMAHUS ?

[TompoOyeM B KayecTBE YIPaXHEHHS HAMETUTh HYHKTUPOM TMyTh OT
MMOHUMAHHS K TIEPBBIM COMHEHMSM I BBICKA3aHHOTO BBIIIE YTBEPIKICHHS :
Ko DUIMEHT pa3MHOXKEHHS B JAaHHBIX YCJIOBHSX - €IWHAasS Mepa
ONTUMAIbHOCTH.

Cuauvana Bompoc o Bompoce. OIuH BOMpOC SICEH - OH CHOPMYITUPOBAH B
TEKCTE: YTO €CTh eJWHas Mepa s CPaBHEHUS pPa3HbIX OHOJIOTMYECKHUX
cBoiicTB? JIpyroit Bompoc sIBHO HE CPOPMYIHPOBAH, HO YTaJbIBaE€TCsl Cpa3y: uTo
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MOXKET CIy’)KHTh OCHOBAaHHMEM JUIsi TIPEICTABICHUS >KUBBIX OPTaHU3MOB B
KauecTBe “Kak Obl ONTUMAIbHO CKOHCTPYHUPOBAHHBIX ~ CUCTEM?

Yro sBnsieTcss ocHOBaHWEM 1iisi oTBeTa? M3 Tekcra Bpojae OBl BHITEKAET,
YTO aBTOPHI 3apaHee MpEeIoiaraid CylUeCTBOBAHUE €IMHON MEpbl, aneuupys
K aBroputery IlmatoHa, a s MOJMy4YeHHs] OTBETa AHAIM3UPOBAIM IIEJIH
Onumeres. Ho 3Tu npueMbl CIy>KUiu Ui MOAYEPKUBAHUSI OCHOBHBIX BBIBOJIOB
U apamkKupoBKH MbIcH. OHM HE MOTYT OBITh OCHOBAaHUSIMU IS JIEHCTBUN
COBPEMEHHBIX HccenoBareneii. JlelicTBUTeNbHbIE OCHOBAaHUS MPOSBISIOTCS B
pacCyXICHUSX O BBHIMUPAHHM B TEOMETPUUYECKOW TMPOTPECCUU  WIIH
aHAJIOTMYHOM TIEPEHACENIEHUU TIpU cpeaHeM KoddduimeHnte pa3MHOXKEHUS,
OTIUYAIOIIEMCS OT CTMHHUIIBI.

Bmecto paccyxknenuid o Baustonux —(akTopax, COBEpIIEHCTBE U
HECOBEPIIIEHCTBE W TOMY TOJOOHOM HCIOJB3YETCS MpOCTas IWHAMUYECKas
Moaenb. Otkyna 3t1o? Ot I'. T'anmunes m WM. HproroHa. A paccyxiaeHus ‘B
cpenneM” - ot JI. bonwsimana, JIx. Makcenna u, koneuno, Jl»x. ['m60ca. Vixke
IpU aHAJIM3€ TAKOro, Kazajloch Obl, MPUMUTUBHOIO PACCYKICHHUS BO3HHKAIOT
TEHU BEIMKUX. A TIEpBOE€ HCCIEAOBAHHE O “TEOMETPUYECKOM MPOrPECCUH
pa3MHOXxeHus1” mnpuHaiexxur T. Manbrycy. IlpaBna, BBIBOJABI OH cienan
TpyTHE.

AHanuzupyeMm ocHOBaHuA naibiie. CpenHuid KodQPUIIMEHT pa3MHOXKEHHUS
- oTkyma oH Oepercsi? OH CymecTBYeT KakK DJIEMEHT MPOCTON JUHAMUYECKOMN
MOJIENTU - Pa3MHOKEHHUS B TE€OMETPUUECKOW MPOrpPecCHH C ITHUM CPEIHUM
kodhunrerToM. Ho HaCKOIBKO 3Ta MOJEIIb COOTBETCTBYET MMEIOIIUMCS Y HAC
MPEICTaBICHUSM O peajbHOCTU (HAIIeH NeHCTBUTEIBHOCTH )?

[ToBeprM B TO, 4TO Pa3MHOKEHHE C MEPEMEHHBIM YHCIOM MOTOMKOB Ha
OOJBIIMX BpPEMEHaX TMPHUBEJIET K TOMY JK€ PE3yJIbTaTy - BBIMUPAHUIO WU
COXpaHEHHWIO, KOTOPHIA OyAeT MOJIydeH W Ha TPOCTOM MOJENTH CO CPEIHUM
koapuirieHToM pazmHoxkenus. [1yctb ycpenHenrue o00CHOBaHO.

JIyst TTOJIOBOTO Pa3MHOXKEHHsI BCTACT BOIMPOC: KaK JACIUTh MOTOMKOB, Kak
onpeneniath kodpduuueHt pasmHoxkenus? Ilpomie Bcero - AenuTh Momojiam
win (Uisi JBYIOJIOTO Pa3MHOXKEHUSI) pacCMaTpUBaTh Pa3MHOKEHUE CaAMOK -
YUUTBHIBATh TOJIBKO MaM U JI0YEK.

Ho Bot, kaxertcs, nepBbie cepbe3Hble cOMHEHUs. [lon0Boe pa3MHOKEHUE
HE €CTh ‘“BOCHPOU3BOJACTBO ceOs”. JleT He SBISIOTCS KOMHUSIMHU POJUTENICH.
[Tootomy mpunuceiBanne Kod3(pduimeHTa pa3MHOKEHUS OCOOW BBI3BIBACT
COMHEHMSI. A KOMY €ro mpunucheiBath? Buaam wim nomymsauusiMm? A, MOXET
ObITh, HAOOOPOT, OOJICE MEITKHM CAWHHWIIAM - TE€HaM, BOCIPOHM3BOJISIIIMMCS
MOYTH 0€3 U3MEHEHUM (C PEAKUMH U3MEHEHUSIMH )?

U eme: cTparHast 3TO Mepa: YHCIIO BEDKUBIINX TOTOMKOB. HbIHE KUBYTITHE
BUJBI - TOTOMKM BbIMepiiux. Eciau BepuTh omnpejeneHuro kodPpduimeHTta
pPa3MHOKEHHUS 4Yepe3 YHUCIO0 MOTOMKOB, TO HE OYyJEeT JM 3TO O3HadaTh, YTO
HEKOTOpbIE BBIMEPILINE BUABI HE BHIMEPIIU ?
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Yro-to Hamo MeHATh. W3MeHeHuss OyAyT NOCTPOEHBI B OJHOM U3
crenyrommx rias. [Ipegympexnmaem 3apaHee - OT IPOCTOM JUHAMUYECKOU
MOJIESTM MBI HE OTKaKEMCS.

[TonnpoOyem mpUMEPUTHCST K MCIIONB30BAHUIO OOCYKIAEMOTO IMOJIOKEHHUS.
Koapdummenr pasMHOXKEHHSs B JaHHBIX YCIOBHSIX - €OUHas Mepa
ontuManbHOCTH. OT yero oH 3aBUcUT? OT CBOMCTB 0cO0€M - JaHO, OT YCIOBUN
- a YTO BKJIOYATh B YCJIOBHSA? B HHMX BXOAMT, HallpuMep, YHCIEHHOCTb 3THX
caMmbIx ocoOei? Maio Toro, yTo KO3(pQUIUEHT pa3MHOKEHUS HEIIOCTOSIHEH BO
BPEMEHU M MPOCTPAHCTBE, TaK OH €HI€ M OT YHCIEHHOCTH 3aBHCHT. IJTO
00yCIIOBIMBAET HEIMHEMHOCTh MAaTEMaTHUYECKUX MOJENEH, a ¢ KaueCTBEHHOU
TOYKH 3PEHHUS MOXKET ObITh CPOPMYIHPOBAH TE3MC: DBOJIOIUS HEOTJACIUMA OT
9KOJIOTUH. 1 3TO yMHOXKaeT TPYJHOCTH.

B KOHEYHOM wWTOre CylIeCTBOBAaHWE NPHUHIMIA ONTHUMAIBHOCTH -
MakcuMyMa Kod((duuMeHTa pa3MHOKEHUS - OOBSCHSET LieJaecoo0pa3HOCTh
CTPOEHUS KUBBIX CYLIECTB M MO3TOMY MOXKET CIYXUTh OCHOBAaHUEM I UX
paccMOTpeHUs Kak “HCKYCCTBEHHBIX 00pa30oBaHU: pa3 €CTh
1€J1eCO00Pa3HOCTh, TO MOKHO TOBOPUTH M O IENH, U O COOTBeTCTBUU eil. C
JIPYTrOi CTOPOHBI, pEalbHO MPOMUTH LETb OT OTIAECIBbHBIX CBOMCTB OpraHU3Ma [0
UX BIUSHUSA Ha KOO(D(PUIMEHT pa3MHOKEHHUSI OYEHB CIIOKHO U yJAETCS TOJIBKO B
OpocTediux ciydasx. Beap Hajgo emie MNOMHUTb, 4YTO KO3(PQPUIUEHT
pPa3MHOXKEHHUS - HE MPOCTO YHUCIO, a GYHKIIUS OT YCIOBHIA.

Cutyauuss 3Ta He SBISETCS pEAKOM W B  KaKOM-JTMOO  CMbICIie
WCKJIIOUUTENbHOW. AHAQJIOTHYHBIE CIIOXHOCTH BO3HUKAIOT IIPH IMOMNBITKAaX
OOBSICHUTHh ‘U3 MEPBbIX NPUHIMUIOB” (QU3UKHA CBOMCTBA TBEPIABIX TN HWIIH
XUMUYECKUX MOJIEKYJ. Majao KTO COMHEBAETCS B HAaJUYMHM NPUHIUIUAIBHON
BO3MOKHOCTH  Takoro OOBSCHEHHs, HO MyTb OT HNPUHLMIHAIBHOU
OOBSICHUMOCTH /10 OOBACHEHHUS YacCTO OKa3bIBACTCA  HEMPOXOIUMBIM.
[Tpo6Gsiema: yTO JenaTh B TaKUX CIydasx?

3noynoTpebieHre aneusuusIMu K O0TOOpYy, MPHU3BAaHHOMY B KOHEYHOM
UTOre OOBSCHUTH CIIOKHBIE OMOJOrMYECKHE CBOMCTBA, 0€3 MOMBITOK U3MEPHUTH
9TH CBOMCTBa C MOMOIIBI0 KOX(PGUIMEHTa Pa3MHOKEHHS WM HU300pecTH
3aMEHY TakOMy H3MEPEHMIO, BBbI3bIBAaCT HeaoymeHue. lIpuHnunuansHo
HEKOHCTPYKTHUBHBIE OOBSICHEHHS ‘B KOHEYHOM HTOTe” MPEICTaBISIIOT COOOii
TPOWHBIE NTPBDKKU Yepe3 MPONacCTh.

A eme Oonee OHM HANOMUHAIOT HaM HUCTOpHiO u3 xku3HU [lanypra,
pacckazannyro @. Pabie. BiroOuBiivch B 3HaTHYIO napuxkanky, [laHypr HaOumn
KOIIIETICK KETOHAMH M HarpaBwicsa K Hel. OH cynun qame OoraThie MOJAapKU U
NO3BSKHUBAJl JKETOHAMHU B KOLIEJIbKE, KaK OyATO TaM ObLIM 30J10Tble K. OT
JKAOHOCTH y JlaMbl 3aropeluch TIja3a, HO BCE K€ OHa OTBepraia
JIOMOTaTeNNbCTBA. Y Bbl, MHOTHE SKOOBI SBOJIFOLIMOHHBIE OOBSICHEHUS 3By4YaT KaK
3BOH [[aHyproBbIX )KETOHOB.
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Wtak, 3adukcupoBaHbl [Ba HEMOHATHBIX MOMEHTa B OOOCHOBaHWU
00CYXJIaeMOTO YTBEPXKJICHUS U J[BE€ TPYJAHOCTH B €ro npuMeHeHuu. B Hamien
KHATE MBI HE CMOTJM OBl BBIJCIUTh KpPAaTKOE TJIABHOE YTBEP)KICHHE,
KOHIICHTPUPYIOILIEEe €€ LeJb U cMbIci. Ho ecnu mombITatbesl BBIACIUTH TaKOE,
KOTOPO€ TECHO CBSI3aHO C OONBIIMHCTBOM OCHOBHBIX TE3UCOB, TO 3TO,
HECOMHEHHO, OYJIeT TOJBKO YTO PACCMOTPEHHOE: KOI(PPUIIUEHT pa3sMHOKEHUS
B JIAaHHBIX YCIIOBUSIX - €IMHAsI ME€pa ONTUMAIIbHOCTH.

[lonynsspHOE H3J10KEHHE OAeT aBTOpaM MHOrMe mnpeumyiiecTBa. OHO
MO3BOJISIET, HE BIABasCh B JCTalH, OPOCHTH B3TJISAJ C BBICOTHI HAa MIMPOKYIO
oOnactb Hayku. HayuHo-momynspHas kHura A. A3uUMOBa, B KOTOPOW MJis
ecTecTBeHHOro otbopa Obl1 BBeaeH TepmuH “‘Jlemon JlapBuHa”, Tak W
Ha3pIBaeTcd “Bua ¢ BBICOTHI .

“Ilo 1800 roma Hayka HamOMHUHAJAa KYJbTYPHBIA call, MIPEKPACHO
pacIyIaHUPOBAHHBIA U YXO)KEHHBIM, OJIaroyxaroIuil U o JoHOoCHBIH. [1o Hemy
MOKHO OBUIO TPOTYJATHCA W3 KOHIIA B KOHEI[ U PAacCMOTPETh €ro BO BCEX
NOJAPOOHOCTAX, a ¢ OMMXKANIIero xoiMa - 0003peTh IEIUKOM M OLIEHUTH €ro
Benuuue. HblHe cal HayKu 4yJIOBUIIHO BEJIMK - OH MOKPBUI BECh 3€MHOU MIap,
KapTa ero Tak ¥ He COCTABJIEHA, M HET TAKOT'O YeJIOBEKa, KOTOPBIM OBl HE 3HAJ O
HEeM Bce... JKU3Hb CIMIIKOM KOPOTKAa, a YM CIMIIKOM orpanudeH. Ho s mory
OTJISIZIETh BECh CaJl CBEPXY, Kak Obl ¢ BO3AYIIIHOIO ¢ BO3AyIIHOTO mapa” [1, c. 9-
11].

3aMaHuyMBasT BO3MOXKHOCTb - OCMOTPETh BEPIIMHBI M  MPOMNACTU
ABOJIOLMOHHBIX MHPOB C BBICOTHI NTHUYLEro IMojeTta. Mbl C pajocTbio
BOCIIOJIB30BANIMCH €10. B pe3ynbrare pacCMOTPEHO, YIIOMSHYTO, 3aTPOHYTO 258
npoOJieM, Kaxaash U3 KOTOPBIX 3aCIyKUBAET OTACIbHOW KHHUrU. UTO HyXHEe:
258 MoHorpaduili WM OAHA TOMyJsipHas KHUra? WM CTOMT 1M Tak CTaBUTH
BoIpoc? B03MOXHBI pa3iMuHble MHEHUS: ... HOMYJSPU3ATOPHI MO CYTH CBOEH
napa3uThl... OHU UCIIONB3YIOT B IEJSIX HAXUBBI U CaMOpEKJIamMbl pabOTy CBOUX
HECYACTHBIX, MPHUAABICHHBIX Cynbp00oi coOparheB. CaMblii HE3HAYUTEIBHBIN
ycneX, JOCTUTHYTHIN B JIaDOpAaTOpPUM - OJMH U3 T€X KUPIUYUKOB, YTO HAYT Ha
COOPYXEHUE XpaMa HAyKH, - MEPEBEIINBAECT BCE, MOJYYEHHOE W3 BTOPBIX PYK,
MEPEBEIINBAET BCAKYIO MOMYJSIPU3ALNI0, KOTOPAss MOXKET MOPAa3BIIeyb YaCOK, HO
HE TPUHECET HUKAKUX ONIYTUMBIX PE3YyJbTaTOB”’, KaK pacCyXJajl OJUH U3
repoeB Konan Jlo#ina npodeccop Yemmunmxep [55, ¢. 156].

Ham TpyaHO CcO BCEM 3THM COTJIACUTBCSI, HO OJIHA MBIC/Ib HE BBI3BIBAET
COMHEHMI: HeJb3s BCE 3HAHME HAyK IOJy4aTh U3 “BTOPBIX PYK . 371€Ch €CTh
YyeMy TMOYYUTHCS Y UCKYCCTBa. Tak MCIMOKOH BEKOB OJHOW M3 OCHOBHBIX 3ajay
KOIMMPOBAHMS B KUBOIMCU CUUTAETCS HEOOXOAUMOCTh “paccMaTpuBaTh pabOTHI
BEJIMKMX MAacTEpPOB M M3bICKMBATh MPUYMHBI, MO KOTOPHIM OHH HX
npousBoauau” [127], a He HaOWMBaHME PYKH, KaKk MOTJIO ObI Moka3zaTthcs. B
HayKe K€ MBI 3HAKOMUMCS C KJIACCHUYECKMMHU paboTaMu B OCHOBHOM W3 BTOPBIX
U TpeThbuX pykK. CTyaeHTy OOBIYHO, YBBI, HE JI0 “U3BICKAHUS TTPUIUH .
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Yro xe pnenarb? Ywurath pabOTHl BEIUKUX MACTEPOB U H3BICKUBAThH
NPUYMHBI, TI0 KOTOPHIM OHU HMX TNPOU3BOAWIM. B Teopuu 3BONMIOIMH 3TO B
nepByIo ouepens - padotsl Y. JlapBuna.

yron 3PEHUA

Omoenenue cmoicia om beccmuicauysl. Teopus - mooens - obvekm. Teopus
Hapeuna u ounamuueckue mooenu Hviomona. 3axkon waea u 3aKoH yeunu.
DeonoyuonHvle cyeHapuu 6 uzuke u oOuonoeuu. JocmamouHvl 1u nepevle
npunyunel? Teopus unu memoo? BnoowceHue 803M0dHcHbix Mupos. Jlocuueckoe
scegedenue. Heocywecmaumvle npocpammvl 0arom noae3uvie pe3yibmamol.
Onpeoenenue kax aemonopmpem. [Ipobrema cunmesa.

Uucno onyO0iIMKOBaHHBIX CTAaTeH, OPOIIIOP U BHYHIMTENBLHBIX MOHOTpadHii,
MOCBSIIIEHHBIX OMOJIOTUYECKONW DBOJIOIUHU, YXKE HE0003puMO - BpsSA JU
HaMJIeTCs YeNoBeK, KOTOPBIM BCE ATO MpoUYUTai. A TYyT ellle oJHa KHUra. 3auem?
EcTp 711 B Hell UTO-HUOY b HOBOE?

MpbI, KOHEUHO, HE PACCUMUTHIBAEM HA OTKPBHITHE HOBBIX OMOJIOTMYECKHX
¢dakToB. HoBble TeopeTHueckue uaeu B KHUTE BCE Ke €CTh, HO OHU - JTAJEKO HE
camMoe rjaBHOE. Mbl MpUAEPKUBAEMCS PACHPOCTPAHEHHOIO celyac MHEHUs,
YTO “B TEOPUHU IBOJIOIUHN OOECKYypakKMBAE€T HE CTOJBKO HEJOCTATOK, CKOJBKO
M30BITOK pa3zHOOOpa3HeIX uaeh” [93]. OTW uaenm 4acTo MPOTUBOpPEYAT APYT
Jpyry, YTO Teped KaKIbIM YEJIOBEKOM, 3aWHTEPECOBABIIMMCSA TEOpHUEH
HBOJIIOIIMM, BCTAET 3ajlaya: OMNPEIEIUTh CMBICI OT OECCMBICIMIIBI, BBHIOPATH
(xoTs1 OBI 151 ce0s1) TOCTATOYHO HEMPOTUBOP CUUBBIN KOMIUIICKC HUJIEH.

Otnenuth cMbIca OT OeccMbiciuiibl... CTaBs 3ajady, *KelaTelbHO yKa3aThb
¥ BO3MOXHBIE (hOopMBbI O0TBeTa. UTO 03HAYaeT Takoe onpenencare? B pesynprare
BONIPOCHI  JIOJUKHBI  OBITh  pa3/iefieHbl Ha peEUICHHbIE, HEpEelIeHHbIe W
OeccMbICIICHHBIE, UAE€U - Ha O€3yCIOBHO BepHbIC, O€3yCIOBHO HEBEpHbBIE H
cropuble. HyXHO BbIIenUTh 00J1aCTH (PAKTOB, paccMaTpUBaeMyl0 B JaHHOU
HayKe, OMHCAaTh METOAbl MONy4YeHHs] (AKTOB M HMX OOBICHEHHUS, PA3ACTUThH
bakTbl Ha 00BSICHEHHBIE, HEOOBSICHEHHBIE U, YTO OYEHb Ba)KHO, HEOOBSICHUMBIE
B paMKax CYIIECTBYIOIIMX MpenacTaBieHuil. HyXHO MpennoXuTh Mmporexypsl
COTJIACOBAHMSI  3HAHWM, KOTOpbIE  JOJKHBI  BBISBISATH  MMApajoKChl U
npotuBopeunsi. Hyxno... B o0miem, HY>KHO TpOBeCTH MOAPOOHBIN JOTHKO-
METOJIOJIOTUYECKUI aHalu3 HaykKh. A JUIS OCYIIECTBIIEHHS €ro B TOJHOM
o0BbeMe y Hac HET CPEJICTB.

HemnonHoTa U HEOKOHYATENBHOCTh OTHEICHUS CMbICTIA OT OECCMBICIHIIBI
HE JOJDKHBI HAC OCTAHABJIMBATh B Hayase IMyTH - 0€3 TaKOTro OTAEJICHHs BOOOIIIe
HUYEro Henb3sl cjaenatb. Ero He3aBeplIeHHOCTh CBsi3aHa HE TOJBKO C
HEJIOCTAaTOYHOM TMPOHUIATEILHOCTHIO HUCCIEAOBATENs WM C HEXBaTKOM
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MeTOoZI0B. Te BOMpOCHl, KOTOPHIE PaHbIIE CUUTAIUCH OECCMBICICHHBIMU, MOTYT
0Ka3aTbCs OCMBICIICHHBIMHU, a TO YTO BYEPA Ka3aJOCh PEIIEHHBIM, BIAPYT CHOBA
CTaTh MPoOIEeMOi, 1 HA0OOPOT.

[Ipumepbl U3 (U3MKKH BCEM U3BECTHBI. Tak, Bompoc O (U3MUECKOM
CYIIECTBOBAaHMM AaTOMOB OBLI HACTOJBKO Jallek OT 3a/ay, pPEelIaBIIUXCS B
¢u3MKe MO3ampoluIoro BeKa, YTO B MPOIUIOM BEKE MHOTHE OOBSIBUIM €ro
HEpa3pelMMbIM U OECCMBICICHHBIM, a B Hadajle HBIHEIIHETO OH YCIEIIHO
nepemen B pa3psAll OKOHYATEIbHO pEIIEHHBIX. EBKIMIOBOCTH TeOMeTpUu
peampHOTO MHpa (MpuUMEHUMOCTh Teopembl [ludaropa k Qusndecku
CYLIECTBYIOIIMM TPEYroJIbHUKaM) JOJTO€ BpEeMsl CYUTAIOCh HACTOJBKO
OYEBHUJIHOM, YTO HHMKAaKMX BOIPOCOB HE BO3HHMKaNO. A ceilyac, mocie
DWHILITENHHA, MBI YK€ 3HaeM, YTO reoMeTpus (U3MUECKOro MUpa HEEBKIUIA0BA.

Jlis pemieHusi MOCTAaBICHHOW 3agaud OyJeT HCHOJIb30BATHCS HICOJOTHUS
MaTEMaTHYECKOT0 MOJCIMPOBAHUS, HMEIOIIMECS B HAIleM paclopsKeHUU
METO/IbI MIOCTPOEHUS MOJIENIEN, a TAKXKE HEKOTOPbIE MeTofoJornyeckue uaeu I
1. lenpoBurnkoro [116, 117] u . Xuntukku [109]. (OTMeTHUM, YTO MBI HE
SIBIISIEMCSI MOCIIEI0BATEIbHBIMU MIPUBEPKEHIIAMH KaKo-1m100
METOJI0JIOTMYECKOM IIKOJIBI).

CnoBo “mojenb” MHOIO3HA4YHO: €ro 3HA4YeHHE U1 XYAOKHUKA WIH
KOHCTPYKTOpa CHJIBHO OTJIMYAETCs OT TOro, KOTOpOE MPHUHSATO B
MaTeMaTUYEeCKOM MOJEIUPOBaHUK. MBI €ro He pPHUCKHYIH MPEIIOKHUThH
TEMIIEpaMEHTHOMY XYJO0KHMKY CBOE€ TMOHMMaHue Mojenu. s Hac mojmenb
CYIIECTBYeT damie Bcero B ¢GopMe CHUCTEMBbl YPaBHEHHUU, OOBIYHO
muddepeHnaIbHbIX - OMUCHIBAIOIIUX U3MEHEHUE CHUCTEMBI CO BPEMEHEM, XOTSI
OBIBAIOT O€3yCIOBHO U JApyrre POpMbI MOIETICH.

[Touemy ““cymiecTByroT B opme”™, a He TIpocTo “‘ecTh’? Jlemo B TOM, 4TO B
X0JI¢ TIOCTPOEHUS MOJEIH M, TJIABHOE, NMPU COOTHECEHHWH €€ C OOBEKTOM,
OOBIYHO HCIOJNB3YIOTCS JTOTIONHUTENbHBIE CTPYKTYpPhI, KOTOPHIX B CaMoOu
cucreMe ypaBHeHuM HeT. lloaToMy Momens ecTb HE IIPOCTO CHUCTEMA
YpaBHEHM, HO €lIe U MyTh €€ MOCTPOCHHUS, U CIOCO0 HANIOXKEHUS Ha OOBEKT:
METOJ] U3TOTOBJICHUS TLTIOC CIIOCOO MCTIONb30BAHNUSA.

Teopus u wmoxenb. HMHorma mnoHsATus ‘“‘mMonens’, “‘MojienupoBaHue”
pacuIupsItOT HACTOJBKO, YTO JII000OE 3HAHWE OOBSIBISAIOT MOJAETbI0. MOXHO JTU
tak nenath? MmeroT mpaBo. Ho B pesynbrare 3TOM CKIIEHKH HCYE3a€T OYEHD
Ba)KHAs I1apa - TEOPUS U MOJIETb.

Mopnens coBMEIIAeTCsl, CPABHUBAETCSI C YACTHBIMU OOBEKTAMU U JIJISl 3TOTO
npucrtocoOiena. Teopusi OTHOCUTCSI Bpoje Obl K MHUPOKOMY KJIacCy OOBEKTOB,
HO HU C OJJHUM M3 HUX BIPSMYIO CpaBHUBAThCS He MoxkeT. Het “Teopum atoma
Boioposia”. EcTh TEOpHS - KBAHTOBAsi MEXaHHKA, a MOJIENb IOCTPOEHA C YYETOM
OOJBIIOrO YHCHA JOMOJHUTENbHBIX 3HAHUH: aTOM COCTOUT M3 TOUYEYHBIX
IIPOTOHA U AJIEKTPOHA, OHU B3aUMOJECHCTBYIOT 110 3aKOHY KyIiloHa, 1aHbl 3apsiabl
Y MacCHhlI.
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OneITBl M 3KCHOEPUMEHTBHl NPOBOJATCA C OTIAEIbHBIMA YacCTHBIMU
oObeKkTamMu. Pe3ynbTaThl CpaBHUBAIOTCS C TEMH, YTO TMOJYYEHBl HA MOJIENH.
Ecnu ecTh 3aMeTHBIE PACXOXKAEHUS, TO B MIEPBYIO OYEPEAb KPUTHKYIOT MOJEINb.
Teopuss 3ammmieHa wmognensMu. Jlaxke ecnm  HE  ymaercs MOCTPOUTH
YIOBJIETBOPUTENBHYIO MOJENb, 3TO OTHOCUTCS Ha CYET HE3HAHMS KaKHX-TO
JOTIOJTHUTEIIbHBIX JIeTallell 00beKTa, “BO3MYIIAIONINX~ MPABUIBHOE TTOBEICHHE,
WIM Ha CYET HEyMEHHUs HcciieqoBarelisi. M Tonbko mosBiIeHHEe HOBOM TEOPHUH, C
MOMOIIIO KOTOPOM HOBBIE MOJIEIN MPOAYLUPYIOTCS 00Jiee YCIEUTHO, SBIsSETCS
JIOCTaTOYHBIM OCHOBAaHMEM JIJISI OTKa3a OT CTapOu.

[Ipumep mo ucropuum Mexanuku (mo 3. Maxy [70], c. 179-180]). T.
lanuneld mocTpousa [ J10Ka3aTeNbCTBA BpAIICHHUS 3€MJIM CBOIO (KaK MBI
Teneph MOHMMAEM - HEMPaBHIIbHYIO) TeopHio NMpwinBoB. OH mojaraji, 4To OHH
INPOUCXOAAT W3-32 BpalleHuss 3eMJId: BOJAAa JBWXKETCS [0 HHEpUUHU
NpSIMOJIMHENHO, a 3eMisl noBopauuBaeTci. bonee mnpaBuibHyro wuzaewo H.
Kemnepa o BoznelictBuu Jlynsl Benukuii I'. T'anuneit cuutan ommOOYHOM, OHA
MOTJIa TOJYYUTh AOCTATOYHBIE OCHOBAHUSA TOJBKO IIOCIE CO3/IaHHSI TEOPUU
TaroteHus. Teopusa ['anmnes naBama OJuH NMPUIMB B CYTKHM BMECTO JIBYX. JTO
€ro He OCOOEHHO CMYIIAJIO: CYIIECTBOBAIM HEyUYTEHHBbIE (AKTOPbl U MBICIb
MOIITA TAKUM ITYTEM - €CJIM YYECTh BCE 3TU (HAKTOPbI, TO BCE TOTYUUTCS.

To ke u B xumuu. f. Bautr-I'ohd HE paccMarpuBasl CIOXKHBIX PEAKIIUN.
OT0 oAHa W3 MNPUYMH HECOBMHAJACHHS €ro MOJElNe ¢ HEKOTOPhIMHU
DKCIEpUMEHTAMU. bonbpmas 4YacTe KiaccHuueckol KHUTH — “Odepkun 0
XUMHUYECKON JMHAMUKe” TOCBSIIEHAa pa3dopy “BO3MYIIAIOMIMX JCUCTBUN”,
KOTOpbIE MOTYT HUCKaXKaThb SIBJICHUE. Teopusi K€ COMHEHHI0O OCOOCHHO He
MO/IBEPraiach.

CrocoObl  TOCTpOEHHMsSI MoOJeNiell M HaJOXEeHUd HX Ha OOBEKT B
(dbopManbHYIO CTPYKTYpY TEOPHUH OOBIYHO HE BXOIAT (BCIOMHHUTE MOJETH aTOMa
BoIopoJia). OHM 00pa3yrOT Kak Obl JOMOJHUTENBHBIN CIIOM HAYYHOTO MpEeAMETa.
AHanu3 3TUX cHoco0OB I BCEX COBPEMEHHBIX HAyK - Ba)KHAs HEpelIeHHas
npoOsiema, oOpamieHHass Kak K KOHKPETHBIM CHEIMalucTaM, TaK U K
METOA0JIoTaM. DTO U Hallla mpodjema.

BBenenue B HayKy IOWHAMHYECKUX MOJENEH - OJHO W3 BEJIMYAWIINX
noctwkennid Mcaaka HproroHa. OH OTYETJIMBO MOHSUI, YTO €CIIM IMOJIYYEHO
OMKMCAaHKWE ABWXEHUS Ha MajoM (OECKOHEUYHO MajlioM) OTpe3Ke BpPEeMEHH, TO
MOXKHO OIHKCaTh €ro M Ha KOHEYHOM, OOJIbIIIOM HWHTEpBalie, pEIINB
cooTBeTcTByIOIIee auddepennmaibHoe ypaBHeHne. OH Takke HaBepHSKa
NOHSJI, YTO 3Ta MJAEd - OJHO U3 BaXHEWIIMX OTKPBITHI, HHA4Y€ TPYIHO
OOBSCHUTH, TOYEMY OHA OblJIa OIMyOJIMKOBaHA UM OTIENIBHO B 3alIM(POBAHHOM
Buge (pazoit: “Tlonesno pemars auddepeHnnaIbHble ypaBHEHUs - C
NepPEeCcTaBICHHBIMU OyKBaMU (B BUJIE aHATPaMMBbI ), TaK, YTOObI IOCTOPOHHUYN HE
MOT TIPOYecThb 3amn(POBAHHOE, a TPUOPUTET ObLIT ObI 3aUKCHPOBaH.
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Teopuss HSBONIOIMK C TOMOIIBIO ECTECTBEHHOTO OTOOpa, Kak 3TO HHU
CTpaHHO, MpEJACTAaeT TMepeJ HaMH ceddyac OJHHM U3 BOIUIONMICHUNW HeH
HproToHAa: ONMCHIBAIOTCS HW3MEHEHHWS, CBS3aHHBIC C HACICICTBCHHBIMH
BapualMsIMHU, POXKJICHUSIMHU, BEIKUBAHHEM, Pa3MHOKEHUEM M CMEPTHOCTBHIO Ha
CPaBHHUTEILHO HEOOJIBIIMX BPEMEHAX, M YTBEPXKAACTCS, YTO OMOJIOTHYECcKas
ABOJTIOLIMS CBOJUTCS K OOJIBIIION MOCIE0BATEILHOCTH TaKMX U3MECHEHUH .

[Ipennaraercs OOBSICHUTH CHadalla MEJKHE IIard, BMECTO TOTO, YTOOBI
cpa3dy Opatbcs 3a oObscHeHHe uTora. IlpmHumaeTcs ‘“3akoH 1Iara” BMECTO
“3akoHa 1enm’. He cymectByer B o00mieM ciaydae HWHOTO OOBSICHEHHS
pe3yJabTaTOB JUHAMUKH KPOME TOTO, YTO OHM CIEAYIOT W3 OMHMCAHUS MEJIKUX
W3MEHCHH, a CHUCTeMa, MPOXO/As WX IIar 3a Imarom, ‘‘cama cedst Haxomut”. A
€CM I HEKOTOPBIX KJIACCOB CHCTEM U TIOSABJISIIOTCS OMHMCAHWS HWTOTa
JBIKEHUSI, MUHYIOIIME TOCJIEA0BATENIbHOE MepeMenieHre (1ar 3a 1marom), To
ATO TOXE MOXET pacCMaTpuBaThCs KaK CBOMCTBO IIIaroB, CBOWCTRO,
BBITCKAIOIIEE W3 OMHMCAHMSI CABUTOB HA MAJIbIX BPEMEHAX.

[IpenenpHoe (uepe3 OoOJbIIIOE BpeMsi) COCTOSIHUE  HM30JMPOBAHHOM
bu3nUecKO  CHCTEMBI  COOTBETCTBYET  MaKCUMyMy  OJHTPONIUU W,
COOTBETCTBEHHO, KaXXJ0€ CaMOIIPOM3BOJILHOE U3MEHEHHE €€ COCTOSHHS
YBEJIMYMBAET DHTPOTHIO.

Co BpemMeHEM BBDKMBAIOT T€ OPraHU3MbI, y KOTOPBIX KO3(PhUIIMEHT
pa3MHOXEHHS OOJIbIlIe - HO OTO HE H3-3a KaKOro-JIn0O CTpEeMJICHUS K
COBEPIICHCTBY, a MPOCTO MOTOMY, UYTO C XOJIOM BPEMEHHU UX JIOJIsI B CUCTEME BCE
yBemmuuBaercsa. KoaddumumeHnt pa3MHOKEHHS - MPOCTO KOIPPHUIIMEHT B
YpaBHEHHUSAX, ONHUCHIBAOIIMX HM3MEHECHHE YHCIEHHOCTH, a He Ieib
COBEpIIEHCTBOBaHUS. Ho B  pe3ynprare  TOSBISETCS  BO3MOXKHOCTH
paccMarpuBaTh €ro Kak Mepy ONTUMAaJIbLHOCTH .

Takoro pojga JWHAMHYECKHE MOJEIH - MOJETH Pa3IndHOTO (9acTo
ropopat - aud@depeHInaIbHOT0) BBDKUBAHUS - TPU3BAHBl OOBSICHUTH
sBoJOLMI0. HO MOXHO 1M € UX TOMOIIbIO OOBSCHUTH OHOJOTHYECKYIO
sBomonni0? UM BOOOIE, KaK MBICIUTCS OOBSCHEHHE MHpa >KHUBOTO IyTEM
CpaBHCHHS C SBHBIMH MaTema3aBpaMu? XOpOIO, IMYCTh B KOHEYHOM HTOTE
pa3InuyHOe BBDKMBAHUE M HACIIEyeMbIe pa3iudusi Bce omnpenensator. [Ipusnaem
s10. HOo 49To nmenmath ¢ mpUHATBHIM Te3ucoM? MOXHO HCMOIB30BaTh €r0 Kak
bopMyTUPOBKY MeETOJA: paccMaTpuBaTh BCE OHOJOTMYECKHE CBOMCTBA,
MAJICOHTOJIOTHYECKUE HAXOJKH U T.II. ¢ TOYKH 3PEHUST BO3MOXKHOTO BBIKUBAHUS
U Pa3MHOXKEHHS, C TOYKM pPEHUsS OTOOpa W aJanTaiud K H3MEHSIOIMIUMCS
YCIIOBUSIM.

Hamnpumep, co BpemMeHEM HM3MEHSUIUCh KOHEYHOCTH Yy TIPEIKOB JIOIIAJIH.
[Tpoucxoaniio yMeHBIICHUE YHCTIa MabIeB. B KOHIIE KOHIIOB OOKOBBIC MAJBIThI
YKOPOTWJIMUCh W HcYe3du. KOHEYHOCTHM CTajau OJHOMAJIBIMU. OTO JaBajio
MPEUMYIIIECTBO B YCJIOBHSIX CMEHBI JIECHBIX JAHAMA(PTOB HA CTEIHBIC.
OHOBpEMEHHO  MPOUCXOAWIO  HM3MEHeHue 3y0oB. IIpemmyrectBo B
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BEDKMBAHUU TIOJIYYWJIM TE€, Y KOTO CTauyWBaHHE 3y0OB KOMIIEHCHUPOBAJIOCH
MTOCTOSIHHBIM POCTOM: M3HOC MPHU MEPEXOAE K NMUTAHUIO TPABOU YBEIINYNBAECTCS
M3-3a 36MJIM, 3aXBaTbIBAEMOM BMecTe ¢ nuuied. MHoe neno - JmcThs B Jecy.
(ITompoGuee o kmaccmueckmx padorax B. O. KopaseBckoro mo 3BOIIOINN
KOIBITHBIX, @ TAKXKE O JUYHOCTH aBTOPA MOXHO MPOYUTATh B KHUTE [87]).

Meron naer BO3MOXHOCTb KOHCTPYHPOBATh CLIEHAPUH SBOJIOLIMOHHOTO
pa3BUTHUS M TaKUM 00pa3oM yMOPSAOYUThH JaHHBIEC, OTO - CIIOCOO MOHUMATH TO,
4TO OBLIO HEMOHSATHO J10 JlapBUHA.

OTBeThl HAa BOMPOCHI O MPOUCXOXKJICHUM >KU3HU, BOSHUKHOBEHUU BHUJIOB,
HBOJIIOIIMM TEX WU WHBIX OPraHOB MPEACTaBISIOT COOOM Oojiee WM MEHee
MPaBAONOA00HEIE CIICHAPWUU, OCHOBAaHHBIC Ha (DAKTaX M OCHOBHBIX MPHHITUIIAX
bu3MKU, XUMHUH, TEOpUH 3BoJitolK. CleHapUH SBJISIOTCS OTBETOM Ha BOMPOC:
KaK 93TO MOTJI0 TMPOU30OUTH B COOTBETCTBUM C JAHHBIMA OCHOBHBIMU
NpUHIMIIAMU U UMeromumucs pakrtamu. IMeHHO, Kak MOTJIO MPOU30HTH, a HE
Kak mpomsomnto'. CyYIIECTBOBAHME ©AMHCTBEHHOr0 (C TOYHOCTBIO [0
HE3HAYUTENbHBIX JIeTajeil) ClieHapHsi, COBMECTUMOTO C U3BECTHBIMHU (aKkTaMu U
OCHOBHBIMH MPUHITUTIAMHU - HEAOCTUKUMBINA HJeal.

OCHOBHBIE IBOJIIOIIMOHHBIE COOBITHUS YHUKAJIbHBI, OYEHb JJIUTEIBHBI U UX
CLEHApUU HE JONYCKAIOT NPSIMOM DKCIEPUMEHTAIBHOM IPOBEpKU. Ee Mecto
3aHMMAaeT MPOBEpPKa YCTOMYMBOCTU K TMOSBJICHUIO HOBBIX (DaKTOB, KOTOPOE
BpeMsi OT BpeMmeHu mnpoucxoaut. CormacyeTcsi HOBbIM (DakT CO CIIEHapHeM -
xopoio. TpeOyeT He3HAUUTENbHbIX U3MEHEHHH - TOXE HEeII0XO.

Takast ke cuTyaluusi BCTpEYaeTcsi BO MHOTUX HayKaxX. OBOJIOIUS
Bcenennoit, wHampumep, - eme Oojiee JUIMTENbHBIM Tmpolecc, a 00
AKCIEPUMEHTATLHOM MOBTOPEHHHM €ro OTAENbHBIX YacTe HEYero M JayMarth.
Bce ke mosBistoTcs yOenuTeIbHBIE MCCIENOBaHUS O CIEHapUsX dTOM
sBoOIMH  (pekomeHayeM mpountaTh kHUTY C. BeliHOepra o mepBBIX Tpex
MunyTtax Bcenennoit [19]).

MeTonm oT4acTH TOT K€ - KOHCTPYUPOBAHUE MPABIOMOJOOHBIX CIICHAPHEB.
CymecTtByeT W BaxHoe oTiauuve. B Teopum »sBomrounn BceeneHHoW ecTh
CpeACTBa, TO3BOJISIONIME CTPOUTh JUHAMHUYECKHME MOJIEIM Ha OCHOBE
COJIEPKATENBHBIX MPEANOI0KEHUN, W almapar s HCCIEIOBAHUS MOJEIICH.
DTO 03HA4YaeT, YTO €CTh CHOCOOBI TOJYYCHHS] OIHO3HAYHBIX CIICJICTBUU U3

31ech pedb HACT HE O HEUCUYEPIIaeéMOCTH OOBEKTa, OYEBHIAHOM C TOUYKH 3pPEHUS
METOJOJIOTUYECKONW TO3UIIMM, HCHOJB3YIOUIeH pasfeneHne oObeKTa, Kak OH €cTh, U
MpeaMeTa, BKIIOYAIOIIETO CPEICTBA OMUCAHUS M M3YYeHHS 00bhekTa. HeT, HeeMMHCTBEHHOCTD
CIEHapueB €CTh IMpsIMO€ CJEJICTBUE CHOcOO00B uX mocTtpoeHus. OHU  MOryT
HBOJIIOLIMOHUPOBATh U CMEHATH JPYr JApyra M 3TH CMEHbI HE OYyAyT HCIpaBICHHEM paHee
JOMYIICHHBIX OIIHNOOK. Hee)II/IHCTBeHHOCTI) COCHApUEB JOKHA ABHO YUYUTBIBATHECA B TCOPHUU
sBommonuu. Mmeer cuiy “rpertwmit 3akoH Cummcona”: “Kakoro 0wl poma mpoOnema mepen
HaMH HE CTOsJIa, HaM BCerja He XxBaTaeT MH(pOpMaluu, 4ToObl PEIIUTh €€ OKOHYATEIbHO™

[92, c. 43].



21

NPUHUMAEMBIX TpeanonoxkeHnit. Teopus OHOIOTHUECKON HBOIIOLUUU 3TOTO
OJiara JIMIIIEHA.

Coznmanue MpaBIOTOOOHBIX CIICHAPUEB JJI DBOIOIUOHHBIX COOBITHMN
BAXHO HE TOJbKO camMOo 1o cebe. OHO CBSI3aHO e€IIe C BOMPOCOM O
JOCTaTOYHOCTH OCHOBHBIX NPUHIUNOB. OOBSCHUMA JIM SBOJIONUS JKHUBBIX
CYLIECTB C IOMOIIBIO TEOpUH OTOOpa PEAKUX CIyYalHBIX HACIEIyeMbIX
u3MeHeHni1? BakeH mepeHoc IeHTpa TSKECTH BOIpoca € OOBSCHEHHsS Ha
OOBACHUMOCTb. MBI MOXEM HE 3HaTh, KaKk B JEHCTBUTEIHHOCTH BO3HHUKJIA
ConHeuyHas cucTemMa, HO TEM HE MEHEE COXPaHATh YBEPEHHOCTh B TOM, YTO €€
BO3HUKHOBEHHE C BBICOKOM TOYHOCTBIO COTJIACYETCS C U3BECTHBIMHU 3aKOHAMHU
¢u3nMKK1, HOBBIX K€ 3aKOHOB H300peTaTh HE HaJ0. A B TEOPHH SBOJIOLHH?
Moset ObITh, 3/1I6Ch MHOIOE€ €Ille JOCTATOYHO YOEIUTENbHO HE OOBSICHEHO,
MOTOMY 4YTO BOBCE HEOOBSICHHUMO HA OCHOBE MPHUHATHIX MPEANOIOKEHHI.
BonbIIMHCTBO yYeHBIX ceidac Mojiaraer, 4To O HEOOBSICHUMOCTH HE MOXKET
OBITH M peur. DTa TOUKA 3peHUst ropsiao oTcTamBaeTcss M. B. Bonbkenmreiinom
[24].

HctrHa B Hayke HILETCS, OJHAKO, HE IyTEM ToJiocoBaHusA. M1 HekoTopsbie
BUJIHBIC CIIELUATUCTBI MOJIATal0T, 4YTO OOIICTPUHATHIE TMOJOXKEHUS TEOpUU
HBOJIIOIMH B TIPUHITUTIE HE MOTYT OOBSCHUTH MHOTHX CTOPOH Pa3BUTHS KU3HH
(JI. C. bepr [12], A. A. JIrobutieB [64, 65]).

B nuckyccusx O TEOpHHM 3BOJIIOLUMU TNPOTUBHUKHA €€ JapBHHOBCKOTO
HaIpaBJICHUsI, MPOTUBOIOCTABIAS MPOOJEMBbl JapBUHU3MA ycrexaM (QU3UKH,
JIO0ST €XHIHO 33/JaBaTh TAaKOTO COPTa BOMPOCHI: OOBACHUTE-KAa M3 BaIllUX
OCHOBHBIX TPHUHIIMIIOB, KaK BO3HUK TIJa3? Ilouemy-To ria3 BBI3BIBAET Yy HHX
0COOYI0 CUMIIATHIO U YIIOMHHAETCS YaIlle IPyruX OpraHoB.

OTBeTUT, Ha 53TO MOXHO. Bo-mepBbIX, NPaBAONOAOOHBIE CIIEHAPUU
BO3HUKHOBEHUSI OPraHOB YK€ €CTh, a BO-BTOPBIX, BOT Bam atom Menu (3amaHbl
aTOMHBIN Bec U 3apsf siapa). CocunTaiTe-Ka U3 OCHOBHBIX MPUHIUIOB (DU3UKU
AIEKTPONPOBOJHOCTD PEANBHOW MEIH, €€ YIPYyrocte u 1p. Bmpouew,
JOCTATOYHO AJIEKTPONPOBOJHOCTH, HO TOJBKO YECTHO: JaHbl aTOMHBIM BeC,
3apsii, YpaBHEHHs KBAaHTOBOW MeEXaHMKH, 3akoH KynoHa u omnpexaeneHue
ANEKTPONPOBOJHOCTH, a Oosiee Huyero. Ham wu3BeCTHBI NpHUMEpHI TaKUX
BBIYMCIICHUM. BpsAx 1 WX MOXHO IPOBECTHM YECTHO, HE NOATIIAABIBAS IO
JIOpOre Ha pPEAIbHYK) MEIb M HE JIeJas Ha OCHOBE 3TOT0 MOIAIISAbIBAHUS
CYILLIECTBEHHBIX YNPOLIEHUN 3aa4H.

[IpoGnema: kak MPOWTHU OT OCHOBHBIX MPUHIUIIOB 10 Mojenu o0bekTa. OT
MexaHuku HerotoHa 1o monaenu CoaHEYHOM CUCTEMbI, OT KBAHTOBOM MEXaHHUKHU
JI0 MOJIEJIA aTOMa BOJOPOJA MyTH MPOWIeHbl. MOJEIN MONTYYEHBI, JOCTUTHYTO
COBMAJICHHE C ODMIUPUYCCKUMHU JaHHBIMH, KOTOpbIE Haydaau CoOOHMpaThCs
33[10JT0 10 TOSBICHHS 3THUX MOJENEN M Teopuu. Takue mpumMepbl €cTb U IS
teopun JlapBuHa. OHM OTHOCSITCSI K UCKyCCTBEHHOMY OTOOpPY B 1aOOpaTOPHBIX
MONYJIALUAX, K CEJEKUUH TMOpOJA JOMAllHUX IKUBOTHBIX, K HEKOTOPHIM
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OBICTPBIM TIEPECTPONKAM B TIPUPOJIE, MPUINHON KOTOPHIX, YBBI, UACTO SBIISCTCS
NESTENBHOCTh YEJIOBEKa, 3arpsi3HSIONIAsl M paspyllarolas cpeay OOUTaHWS.
Heckonbko Takux mpuMepoB MpUBOAUTCA B TaBe “OTOop Mo mpu3HaKy .

MeTton mocTtpoeHus ciieHapueB Oa3upyeTcsl Ha ycrexax JBYX THMOB. Bo-
MEPBBIX, YCICIIHOE OMHUCAHUE TE€X KPATKOBPEMEHHBIX MPOIECCOB, KOTOPHIE MBI
Ha0JII0/1aeM U MOKEM MOAPOOHO omucarh, U, OOJIee TOro, caMu OpraHU3yeM U
KOTOPBIMM  MOXEM  YNpaBiATh. Jlpyrue ycmexu - TOCTPOCHHE IS
HBOJIIOIIMOHHBIX COOBITUM  YJAuHBIX CIEHAPUEB, KOTOpPbIE YCTOWYUBHI K
MIOCTOSIHHO TIOSIBIISTIOIIMMCS  HOBBIM  (DakTaMm, TO €CTh IIOTJIONIAIOT WX, HE
UCIIBITHIBAs CYIIECTBEHHBIX U3MEHEHUN.

YroObl HE BO3ZHUKIO MyTaHHIIBI, MOJE3HO MPOBECTH TaKOE pa3JeJeHHE.
OpHa ¥ Ta XK€ TeopeTUyecKass UAesl MOXKET BBIMOJHATh pa3juyHble (QYHKIIHH.
Ona MOXeT OBITh JIEeMEHTOM (HOPMAILHO OPTAaHU30BAHHOTO 3HAHUS - TCOPHH.
Teopusi OTHOCHUTCS K HEKOTOPOMY KJacCcy HJealnbHbIX 00BeKkTOB. (CBoMCTBa
UJICAUTHHBIX 0OBEKTOB MOTYT OBITH MOJTYYEHBI, BRIBEICHBI TeopeTHdecku. [ToTom
TH CBOMCTBAa OTHOCATCA K PpEATbHOMY OOBEKTY. 3JeCh OHHM COCTaBISIOT
TEOPETHUECKH OOOCHOBAaHHYIO THIIOTE3y, IOIYCKAIOU[yl0 MpoBepKy. Ecmu
poBepKa HE ynaajach, TO Yallleé BCEro OOBHUHAIOT B HETOYHOCTH MOA00p
U/ICaTbHOTO 00BEKTa, MOACTUPYIOIIETO PEATbHOCTD - MOJCIUPOBAHNUE .

Ta »xe camass TeopeTrhuecKkass HJed MOXET BBICTYyNaTb U B KayeCTBE
OocHOBaHMd a1 Meroaa. DopmaibHas  COIAaCOBAHHOCTh  WAEH  C
CYLLECTBYIOIIIMMHU TEOPUSMH C ITOM TOYKH 3PEHHUS UIPAET BTOPOCTEIICHHYIO
ponb. 3aTo TOTOM TONyYeHHOE 3HaHHe OyAeT TpyJaHee CorjiacoBaTh C
umeromuMced. TyT BeliensieTcs: ocodast Tpyrna 3aa4 1o CorjJacoBaHUIO 3HAHUM.

[Tpodeccop A. A. BiacoB B cepeamHe Haimiero BeKa HWCKaJl ypaBHEHUS,
OTMKCBHIBAIOIINE CUCTEMBI M3 OOJBIIOIO YUCIA YACTHIL: KUJIKOCTh, TBEPJOE TEJIO
U T.JI. B XOJIE CBOMX IIOMCKOB OH pPYKOBOJCTBOBAJCS WJEEH: YACTHIIBI
MOJIHOCTBIO JIEOKAIM30BaHbl (pa3MaszaHbl B mpocTpancTse). Her yactuil - ecThb
TOJIBKO TUIOTHOCTH BEIIECTBA. JTO HE COIJNIACYETCA HU C TOTJAIIHEH, HH C
CEroJIHAIIHEeH TeopeTndeckor ¢usukon. Kak kputukoBaiu A. A. Brnacosa
BugHenmme teopetuku: JI. JI. Jlammay, H. H. boromo6oB... A pesymnbrar?
VYpaBuenue BrnacoBa Bomwio Bo Bce yueOHukH. JlJIs HEro MojaydyeHo
“neranpHOoe” oOOCHOBaHWE. MeToa cpaboTai, XOTs €ro OCHOBaHUS ObLIN
OTKPOBEHHO €PETUYECKUMU U KAK TEOPHSI OTBEPIHYTHI.

[IpoTuBHUKM napBUHH3MA TpeOyIOT, 4YTOOBI OH paboTand Kak TEopus
HBIOTOHOBCKOT'O THIMAa C MOJECIMPOBAHMEM M MpEJCKa3aHUEM B TeX 00JacTsX,
r7ie OH (PYHKIIMOHUPYET B MEPBYIO OYEPEIb KaK METOJ] TIOCTPOCHHUSI CIICHAPUEB,
ynakoBkH (akToB. [Ipu 3TOM OTBepraroTcsi Kak HeJIOCTaTOUHbIE WIIK BOOOIIE HE
OTHOCSIIMECS K CyTH Jefla apryMeHThl, oOpaliamomuecs K ycrmexaMm B
MOJIETUPOBAHUM JTAOOPATOPHBIX WU JPYTUX UCKYCCTBEHHBIX CHCTEM.

YroOer pazobpathcss B mpoOnemax OOBSCHEHHS, BBIBEJACHUS U
BBIBOJIMMOCTH (BCE PaBHO - SIBJICHUM HBOJIIOIUU U3 JapBUHU3MA WU XUMHUH U3
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(bU3HUKYN ), HY>)KHBI JIOTHYECKHE CPEJICTBA, YIOPSIOYHBAIONINE PACCYKICHUS. MBI
OyZieM UCKaTh UX B MPEACTABICHUH O BO3MOXKHBIX MUpPaX.

[Tonstue 603mootcHo20 mupa BocxomuT K JlenOuuiyy. He Bxoms B
dbopmManbHble MOAPOOHOCTH, MOXHO CKa3aTh, YTO BO3MOXHBIM MHpP €CTb
HEKOTOpOE “BO3MOXHOE IIOJIOKEHWE JeJI B MHpE”’, B3ITOM CO BCeEH
NEeSTENbHOCTHIO. T0, KaK YeJIOBEK MPEACTABIAET ce0e BO3MOXKHOE, YIPABIISAETCS
KOHIICTIUSAMH, KOTOpPbIe OH pazzieisieT. Bo3MoxkHbIE MHUpPbI MEXaHMKU - 3TO
cucTemMa  TeJ, B3aUMOJICUCTBYIOIIMX  MOCPEJCTBOM  3aJaHHBIX  CHII,
B3aUMOJICHCTBYIOIIUX MOCPEICTBOM 3aJaHHBIX CHUJI M JBHXKYIIUXCS MO 3aKOHAM
MeXaHUKU. Bo3MoOHbIe MUPBl OHMOJOTMM MOXHO 33JaBaThb KakK CHCTEMbI
pPa3IMYHBIX KUBBIX CYIIECTB C 3aJaHHOM HCTOpUEH, CTPOEHUEM U
byHKIIMOHMpOBaHUEM . Bce HeXMBOe BBICTYMAeT MPHU 3TOM Kak ‘“‘cpena’, a Kak
OyIyT TpEeNCTaBICHBI PA3THUUS KUBBIX CYIIECTB, WX HCTOPHUS, CTPOCHUE H
(GYHKIIMOHUPOBAHUE - 3aBUCUT OT M30PaHHOTO B3TJIsi[la HA TPeAMET OUOIOTHH.

C kaxmoil oO0IIeil KOHIIETIHEH CBSI3aHO CEMEMCTBO BO3MOXKHBIX MHUPOB.
OauH W3 BapHaHTOB MPOOJIEMbl CBOJAMMOCTHU: MPEJACTaBUM cede MUp, /i€ Bce
MPOUCXOJUT B TOYHOCTU TIO M3BECTHHIM (PYHIAMEHTAIBHBIM 3aKOHAM (DH3UKH.
Byzaer nu B 3TOM MHpe MeCTO JUIsl U3BECTHOM HaM XUMUU? A /171 OMOJIOTHH WU
busuku  TBepmoro Tena? MOXHO M Cpeau  BO3MOXKHBIX ~ MHPOB
byHAaMEHTaIbHON (U3MKKW HAWTH TaKOM, KOTOpBhIA OBl MPAKTHUYECKH HE
OTIMYAJICA OT HAUIEro JEHCTBUTEIBHOIO MHpa (3a UCKIIOUEHHUEM TEX JEeTalleH,
KOTOpbIE H3BECTHBI TOJIBKO crenuanucraMm - ¢usukam)? Mbl Beien 3a
muorumu’) roBopuM: Jla! Cpean BO3MOKHBIX MHPOB (DM3UKH HAMIETCS TaKOi,
r7ie MOYTH BCE KaK B HAIIeM JAEUCTBUTENbHOM Mupe. W gaxe cyliecTByroT
JIOJM, CUJASAIIME 32 MUCBbMEHHBIM CTOJOM M CO3JAIOLIME HAa PYCCKOM SI3BIKE
TaKoW >Ke TeKcT, kak 3ToT. Ho cpasy oroBopumcs: 3to “J[a” ectb pe3ynbrar
BEPHI, UJICOJIOTHUECKONW YCTAaHOBKH, a HE 3HAHUSA. 3HATh TaKWUE BEIIA MOT OBl
TOJIBKO JIOTMYECKH BceBemaronuii cyobekT. “MupoBoit pasym™ II. Jlamnaca,
KOTOPBIA 3HAET BCE O MEXAHMYECKOM MHUPE B KaXIblii MOMEHT BPEMEHU H
MOXKET COBEpIIATh CKOJIb YIOJHO TOYHBIE MpEJCKa3aHUsi, - BOT MPUMEPHBIN
MacmTad Takoro CyOneKkTa.

Ecth eme ogna norumyeckas mnpoOnema. [loHsATHS YenoBek, JEpeBO, OO0
HE TPUHAIEKAT A3bIKY QyHAaAMEHTATbHON (u3nuku. Pacmo3HaTs 3TH 0OBEKTHI B
¢dusznueckoM Mupe HemnpocTo. Eciu cmMoTpeTs Ha MUp 4epe3 3JIEKTPOHHBIN
MUKPOCKOTI, TO HHU IIBETOK, HU HACEKOMOE, HH YEJIOBEK HE OyayT YBUICHBI.
Jaxe cioBo “Monekysna’” MpUHAIICKUT HHOMY CJIOBapIo.

? “3aK0HBI (PEHOMEHOB GUONOTHH SABISIOTCS W HE MOIYT OBITH HHYEM WMHBIM, HEXKETH MOBEICHHEM aTOMOB H
MOJICKYJ, KOT/Ia OHM B3aUMOJCHCTBYIOT TaKUM 00pa3oM, YTO CO3HArOT >KUBBIE opranm3Mbr” [71, c. 183]. Ora
HeTpaBI0Nog00HO pajvKalbHas TOYKA 3pEHHMs IoiydeHa nepedpasupoBkoi BbickaszbiBanus Jx. Ct. Mus.
AHanus3upys W KpPHUTHKYS €€, W3BeCTHble Owoyorn [71] mom4epkuBaroT, 4TO OMOJOTHS, KOHEYHO, HE
MPOTUBOPEUHT (PHU3NKE, HO COAEPXKUT 0coObIe 3aKOHBI. [10 X BBICKA3bIBAHHIO: “OpPraHM3M - COBEPIIEHHO 0co0as
COBOKYITHOCTb MOJIEKYJ” - MOXKHO CYZAUTB O MO3HIMH. Ha HCIOIb3yeMOoM SI3bIKE 3TO MOXKHO OBUIO BBIPA3UTh TaK:
BO3MOJXKHBIE MHPBI (PU3MKH, B KOTOPBIX €CTh XKH3Hb, - COBEPIICHHO 0coOble M (pr3mka He 00JalaeT IpaBHIOM
or6opa 3TX MUpoB. Pu3nKa He 3HAET, YTO TAKOE >KU3Hb.
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EcTp Takue TecTOBBbIC 3aJaUKW: HAWTH YEJIOBEKAa, 3BEpPsS WIM NOTHUIY B
Xa0TUYECKOM TMEPEIUIeTeHUH JIMHUU. A TMpeACTaBbTE, UYTO 33JaHO COCTOSIHHE
CUCTEMBI NMPOTOHOB, HEUPOHOB, AIEKTPOHOB. Haiiaute 3/mech yenoBeka. 3amaua
3Ta TOTO K€ MaciTada, 4To U JIOTUYECKOE BCEBEACHHE.

Wtak, cpady nBa OpemnsiTCTBUS, MEIIAIONIME PEUIUTh PEUIUTh BOMPOC O
CBOJIUMOCTH: HEOOXOAMMOCTb  JIOTUYECKOTO BCEBEJIEHHUA U  MpodiieMa
pacmio3HaBaHHs OOBEKTOB, HE WPUHAMICKANMX K HICATHHBIM OOBEKTaM
bu3uKH.

HyxHO i CTaBUTH BOMPOC O CBEACHUHM M OOBSICHCHUH WM CBOJIUMOCTH U
00BsicHUMOCTH ? 1 4TO MOKET JIaTh €ro u3yueHue, Kpome CyObeKTUBHOW BEphI B
00BsICHUMOCTE? B Mupe coBpeMeHHOU (hM3WKK W3BECTHBI OCHOBBI, HO HUKOT/A
He OYyIyT W3BECTHBI BCE€ CleNCTBUA. X MOXHO OTKpBIBaTh - OOJBIIMHCTBO
TEOPETUYECKUX PAOOT OMHUCHIBACT TakWe OTKphITUSA. (CremoBareiabHO, TPHU
aHaJIM3€e YeJOBEUECKUX 3HAHWM HAaJI0 MPU3HATH B KAayeCTBE JOMYCTUMBIX H
TaKWe€ BO3MOXKHBIE MHUPBI, B KOTOPBIX 3ampsATaHO TPYTHOOOHAPYKHUMOE
npotuBopeune. Eciau HOCUTeNb 3HAHMS TUIIAeTCsl IOTUYECKOTO BCEBENICHUS, TO
ClienyeT TpU3HATh W “HEBO3MOXKHBIC BO3MOXXHBIE MHPHI”. JTO emie Oosee
3allyThIBa€T paccMaTpUBaeMblii Bompoc. MoxeT ObITh, Hallle YOexXIeHUE O
NPUHUIUNHAIBHON CBOJMMOCTA OCHOBAaHO Ha MBICJICHHOM PacCMOTPEHUU
HEBO3MOXHBIX BO3MOXXHBIX MHpPOB pu3uku? (Tak myman m3BectHbit ¢pusuk E.
Burnep, KOTOpBIM mNbITANCA JOKa3aTh C NO3WIMKA KBAaHTOBOM MEXaHHKHU
HEBO3MOXXHOCTh CaMOBOCIIPOU3BOAAIIMXCS cucTteM [22]).

Pedykyuonuzm - ycTaHOBKA Ha CBEJEHWE OJHHUX HAYK WJIU WX KPYITHBIX
paszienoB K JApYrUM: XUMHHM K (u3uKe, OMOJOTMU M XUMHUHU K (usuke, Bcei
Ouonornn K Kakoi-nmubo ee dYacTtu, (PU3MKU TBEPAOro Tela K KBAaHTOBOMU
MexaHuke u T.a. Llenn peaykuuoHu3ma OOBIYHO HEpealbHbI, HO TMOJe3Has
MPOAYKIIUSL B XOJI€ OCYILIECTBICHUS €r0 MPOrpaMM MPOU3BOIUTCA.

N3 Toi obsiacTv, KOTOPYHO XOTAT OOBSICHUTH, “CBECTU’’, BBIACISAETCS Pl
3a7a4 (OOBIYHO YPE3BHIYAMHO YIPOIIEHHBIX ), KOTOPHIE JEHCTBUTEIHHO MOTYT
OBITh PEIIeHbI JPYTUMH CPEJICTBAMU, CBEJCHBI HA IPYTOM YPOBEHB - OT XUMHUH K
busuke, Hanpumep. PemmB 3T 3amaun, OepyTcs 3a Apyrue, HECKOJIbKO Oosee
CIIOKHBIE. 3]1eCh MPAMOE CBEACHHE HE YHaeTcsl, HO MOXXHO HMCIIOJIb30BaTh YK€
penieHHbIe 00JIee MPOCTHIC 3a7a9H ¥ CTPOUTH 3aKITFOUYCHHUS 10 aHAnoruu. Kpome
TOTO, HE 3aIpelieHO JTOMOJHUTENbHOE OOpallleHHe K OMbITy. Tak poKIaloTCs
MPOMEKYTOYHBIE CHHTETUYECKUE U MOTYyIMIUPUUYECKUE METOAbI UCCIICTOBAHUS .
Onu b0 0o0pa3yloT co BpeMEeHeM HOBYIO 00JacTh HayKH, oOpacTasi TOpUsIMU,
dbakTaMu U CpeICTBAMHU MPEACTABICHUS O0BEKTa, JIMOO BKIFOYAIOTCS B OJHY U3
B3aMMO/JICHCTBOBABIIINX 00JacTel HayKH.

Tak BO3HWKIIA KBAaHTOBAas XWMHS Ha CThIKe (DU3UKA W XHMHH, a TAKXKE
cTaTucTUYeCKast (U3HMKa, KaK pe3ynbTaT padoT, CTaBUBIIUX CBOEH LEJBIO
CBEJICHUE TEPMOJMHAMUKM K MexaHuke. Dusnka TBEpAOro Teja, HAMPOTHUB,
BTATUBAET B ce0s MPOIYKTHI BCEX IMOMBITOK peAyKIuu. B pe3ynbrare oHa crana
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OYEHb  CJOXKHBIM  E€IMHCTBOM  Pa3HOOOpa3HBIX, a MHOTJAa  B3aUMHO
MIPOTUBOPEYMBBIX UAEH, METOJOB, MOJEICH.

WuTepecHo, 4To aAaxke OOIIETPU3HAHHBIC YCHEXU OOBSCHEHHS OIHOU
00JIaCTH HayKW TOCPEJCTBOM JIPYroil HE OTMEHSIIOT OOBSICHEHHOM 001acTu ¢ ee
MNOHATUSMHU, METOAAMH, MOJENsAIMU. Tak, reoMeTpuyeckas ONTHKA MPOJOIKAET
YCHEUIHO MCIIONb30BATHCS, XOTSA I[IOKA3aHO, YTO OHA TMPEIEIbHBIN CIydaid
BOJIHOBOM. HampotwB, MeTOIBI TEOMETPUYECKOM ONTHUKH IPOHUKIHA B
BOJIHOBYIO KaK OCHOBA JUIsSl IOCTPOCHUSI TPUOIMKEHUH .

PeaykunHu3m 0OBIYHO HE MOXKET IOCTUTHYTh CBOEH 1I€TTH, HO MOXKET OBITh
nosiezeH. Ho Bce ke Xopoiio Obl 3HAaTh, K KaKOW IEM UJET ABWKCHHUS U HE
3aJ1aBaThCA MPUHUUITMAIBHO HEJOCTHKUMBIMU OpUEHTHpaMu. Benukas 1enb He
00s3aTeNIbHO Ta, KOTOPYIO BOOOIIE HENb3s JOoCTHYb. Benmukas 3amada - He Ta,
KOTOpasi HE UMEET PELLIEHUS.

SIBHO cBeCTH BCIO ABOJIOINMOHHYIO OMOJIOTHIO K JUHAMHUYECKUM MOJIEISIM
oTOOpa HacleAyeMbIX BapHallil HEBO3MOXHO, Ja U HE HYXHO, @ BOT MBICIHUTD
BCE DBOJIIOIIMOHHBIE COOBITHS Kak MPOUCXONAIIME B TOM MHUpE, Tle “Bce IO
HapBuHy” (WK TO COBPEMEHHOM CHHTETHYECKON TEOpUM) TMOJIE3HO - 3TO
CIIOCOOCTBYET  YIOPSIIOYEHUI0 M COTJIACOBAaHUIO 3HAHUN. MBI MBICIUM
MOJIEKYJIBI COCTOSIIIUMHA M3 aTOMOB W MOJUYMHSIOIIMMHUCS KBAHTOBOM MEXaHUKE
JlaXKe TOrJa, KOrJa ypaBHEHHsI KBAHTOBOW MEXAaHHWKM HE MPUMEHSIOTCS. Takoe
BJIOXKEHHE TO3BOJISIET YXBATUTH JTIIOOYI0 BO3MOXKHOCTb MCIIOJIB30BAHUS OOIIHX
uzei, o0y BO3MOXHOCTh MOJICTTUPOBAHUS.

B ¢usuke, B Tex ee 00nacTAx, KOTOpbIe HE CBOAATCS K (PyHIaMEHTaIbHBIM
TEOpUSM, OYEHb pa3BUTa 0colasi KyJIbTypa OLEHOK. s m3ydaemblx 0OBEKTOB
paccMaTpHBAaIOTCSI WX MOJETU - HUJealbHble OOBEKTH (yHIAMEHTaIbHOU
teopun. Ho paboTa ¢ TakuMu MOJAENSMU MO COOTBETCTBYIOIIUM CTPOTHM
IpaBUJIaM HEBO3MOXHA - KaK HEBO3MOYKHO, HAIPUMEpP, BBIIHACATH HECKOJIBKO
MUJUJIMOHOB (MM OoJiee) ypaBHEHUU W peluTh ux. Pe3ko ympoinas mpasuiia
ONEPUPOBAHUS C MOJENBID W TEM CaMbIM 3HAYUTEIBHO YXYyALIas TOYHOCTb,
MOJIYYarOT U TEM CaMbIM 3HAYUTEIBHO YXYALIAs TOYHOCTh, MOJYyYAIOT OLICHKU
BMeCTO OTBeTa. MHOrgja MOXHO NPUKUHYTh, HACKOJBKO BEJIMKO BO3MOXKHOE
PacXOXKJEHUE OLEHKH M OTBeTa (€CiM MPEeACTaBUTh, YTO TOT OylIeT MOIy4yeH
JIOTHYECKH BCEBEAAIOIIUM CyObeKTOM). MCcKyccTBO OLIEHOK ObLIO ObI OY€HB
MOJIE3HO U B 3BOJIOLIMOHHOM TEOpUH, HO KakK ero BeipacTuth? [Ipobiema.

Ectb B Ouonorun cepus “BeYHBIX’ BOMPOCOB, MOCBSIIIEHHBIX BBIICHEHUIO
MOHATHI: “9TO Takoe..?”. OHU MEPUOANYECKHU BCIUIBIBAIOT U MHOTA BBI3BIBAIOT
OypHBIE IHUCKYCCHMU YYCHBIX. Bompoc: “dro Takoe Xu3Hb?’ - WHTEHCHUBHO
oOCyXJlajicsi B HAy4yHOU JMTepaType MpOILUIOro M Hayajga HbIHEIIHEro BeKa.
Celiuac e OH MepeKkovyeBal B OCHOBHOM Ha CTPaHMIbl HAYYHO-TOIMYJIAPHBIX U
XYyJIOKECTBEHHBIX ~KHHMI. Jl0 CHX TOp BBI3BIBAET CIOPHl  IOHATHE
“OMOJIOTUYECKUI BULT .
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Ota cepusi BONPOCOB MPHU3bIBAET HE MPOCTO K HUIPE B OMPEACIICHHUS.
[TonsTus ““ku3Hb”, “OMONOTMYECKUI BUA~ U APYrue UM moaoOHble NBYIHKU. C
OJIHOW CTOPOHBI, OHU SIBJIIFOTCSI AJIEMEHTAMU, KUPIUYMKAMU B CUCTEME 3HAHUMN
U MOTYT OMpENENIThcs yepe3 cBoM (yHKIMU B 3T0M cucteme. C apyroi - oHH
COOTHOCSITCSI C €CTECTBEHHBIMH OOBEKTaMH, ¢ KOTOPHIMH MbI HEMTOCPEICTBEHHO
CTAJIKMBAEMCS B CBOEH IMpaKTUKE. 3ajada ONpENENICHUs 3AECh CIOXKHEE H
MHOrooOpa3Hee, ueMm, HalpuMmep, B MaremaTuke. B wacTHOCTH, ompenencHue
KU3HHU, JABAEMOE YUYEHBIM, COJEPKUT U €ro UCCIEAOBATENBbCKYIO IMO3ULUIO -
“yron 3penus’’. He onpenenenue, norpyxaemoe B 00beKT (“dT0 Takoe KU3HbB ),
a ompeeNeHre mpeaMeTa uccieaoBanus (“Ku3Hb Kak...”).

beccMBICTIEHHO TBITaTBCS OMpEeNeNuTh OOBEKT Kak o00BekT. Ha 9T1o
MIOCTOSIHHO HATaJKHUBAKOTCS, HO pelKo 3amevaroT. Hamo cpa3y paccmarpuBaTh
O0OBEKT KaK BKJIIOYEHHBIM B JCATEIBHOCTh. DOpPMYyIHMPOBKA OMpPEICICHUS
MOJKET OBITh MOJIE3HA U KaK MOMEHT pediiekcun, caMoaHalli3a: CTOIl, a YeM 3TO
Mbl 3aHUMaemcsi? YTpuUpyeM: OIpeJeieHue BO MHOTOM €CTh 3€pKajo
JaJdbHEWIEH JeATEIbHOCTH, aBTONmopTper wuccinenosarens. Ilpsmo mo K.
YyKOBCKOMY :

“Myapen B HEM BUAET MyApELa,

['myneny - rirymua,

bapan - 6apana,

OBIily B HEM BHUJIeNa OBIIA,

N 06e3bsiHy - 00e3bsiHA.

Ho Bot noasenu k Hemy ®exaro baparosa,

N ®ens Hepaxy yBHIEH JIOXMATOTO™ .

B onpenenennn Heob6xoauM, KOHEYHO, M 0OBEKTHBHBIM MOMEHT. Eciii oHO
IJIOXO CBA3aHO C PEAIbHOCTHIO, TO BO3HUKAET H3yuyeHUE (HAaHTOMOB,
CO3/IaBaCMbIX HCKJIIOYUTEIBHO BoOOpakeHWeM. He TeHu, He mNpoeKnuu
peanbHOCTU OyAyT TOTJa B LIEHTPE BHUMAHMS, HO JIMIIb “TeHU TeHel”. EcTh B
ONpENENICHNH W INparMarudeckuid acmnekr. Kpome Bompoca: “nodyemy Tak
omnpezaensieM’, BAXXKEH U Apyroi: “3auem?”.

Htak, 0003HA4YeHO TpW AacCIeKTa OMPEACIICHUS: YTO H3y4daeTcs, KaKk |
3a4eM, a B NpUAady e€Ile BIUIETEHHOE B HUX camoolpenenaeHue. MoxHo,
KOHEUHO, BBIJICJUTh U JIPYTUE aCHEKThI.

JanuMm npumep IBYX ONPEAEICHUM KU3HU - JIBYX B3IJIAIOB, CBA3aHHBIX C
pa3IMyHbIMU BpeMmeHamu paccMmorpeHus. [loaxon mepBblid, NOpPOXKIAETCA
B3IJISIIOM Ha JKMBOW OpraHuM3M, KaKk Ha TMOCTOSHHO CaMOOOHOBIISIFOIIEECs
buznKo-XxuMuIeckoe eauHCTBO. OTCrofa - MHOTHE COBPEMEHHBIC YCIIEXU
¢busuko-xumuuecko Ouonoruu [S0] M MPOEKThI TEOPETUUYECKON OMOJIOTHH,
oOpamenapie B Oyaymiee [9]. Bpemst paccMoTpeHust 3mech - OTHO, PEXe -
HECKOJIBKO TMOKOJIEHU. ECln ke B34Th 32 OCHOBY ONIPEACIICHHS PAa3MHOKEHUE U
HacjleOoBaHUE, TMPUIAEM K TMOMYJISIUOHHOW  T'€HETUKE U TEeopuu
MUKPO3BOJIOLH. 31ECh BpEMEHA - IECATKH U COTHU MOKOJIEHUN.
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B xuure K. Andpuncena “MonekynsipHbie OCHOBBI BOJIOLUN~ TOBOPUTCS:
“MOKHO TpPEJCTaBUTh JIOOOW BHUJA KAaK HEpapXur0 OEIKOBBIX CTPYKTYPp,
pa3INYarOIIMXCs 1o CBOEH “yA3BUMOCTH : oT COBEPILEHHO
“HENPUKOCHOBEHHBIX~ JI0 BEChbMa JIETKO MEPEHOCAIUX U3MEHEeHus [35, c. 223]
3TO TOXKE€ CBOM B3I/l HA KUBOE, B COOTBETCTBUM C HUM CTPOUJIUCH U CTPOSTCS
MHOTHE Pa3/iebl MOJIEKYJISIPHON OMOJIOTHH.

A BOT OTPBIBOK U3 CTapoi, HO M MO ced JeHb MHTepecHOW pabothl XK.
Jleba: “ro, 4TO MBI Ha3bIBAEM KHU3HBIO, COCTOUT M3 LEJIOTO PsAAa XMMHUYECKUX
peakiuii TakuM o00pa3oM, 4YTO OJHa Kakas-HUOYyAb peakuus WM Tpynmna
peakiuii (a) (HanmpuMmep, TUJIPOJINU3), BHI3BIBAET WJIM JIOCTABISCT Marepuai s
CIICIYIONIeH Tpynmel peakiuii (b) (Hampumep, OKUCIUTENbHBIX IPOIECCOB)”
[61, c. 230]. He npaBga nm, 3TO OMNpeEICHUE TMOXO0XKE Ha 3EpKaJo
UCCIIEIOBAaTENbCKON  JEATENBHOCTH IO THUITY: 1 MCCIEOYH JKH3Hb Tak.
[TparmaTuueckoro acmekTa Mbl 37ech He Kacaemcs. Ero msydeHue TpeOyer
JaJIeKUX SKCKYpPCOB B UCTOpHIO Bompoca. Ho, cTporo roBopsi, 6e3 3Toro Hemb3st
BBISICHUTDH IIPUYMHBI, IO KOTOPBIM MPOBOJMIINCH BEIMKUE PAOOTHI.

OT pa3HbIX ONpeAeNeHuH NPUXOAMM K pa3HbIM npeameraM. Kak cBs3aHbl
pe3yapTaThl 3TUX o00sacTeii? BHOBb MBI YTKHYJIUCh B IpOOJIEMy CHHTE3a
3HaHui. He ucKIrtoueHo, CTo OHa SIBISIETCSI OCHOBHOM TTPOOJIEMOM COBPEMEHHON
OMOJIOrNY U JajbHeNIIee pa3BUTHE ITOW HAYKU OYyAET ONpeAesaThCs B MEPBYIO
oyepeib IPOrpeccoM B HANPABICHUU CHHTE3A.

3axiouasi TJ1aBy, OTMETUM, UYTO HayKa - OTpOMHasi 00JacTh 4eJlI0BEUYECKON
NEATENbHOCTH M YJEpKaTb €€ BCIO B OJHOM pACCYKICHHHM Henb3s. [laxe
paccMaTpuBasi CBOIO COOCTBEHHYIO JEATEIbHOCTh, HENb3s1 JOOUTHCS MOJHOTO €€
oxBaTa. Bcerna cxBaueHa W mpoaHalM3MpoBaHAa OyIeT TOJBKO Kakas-HUOYAb
HPOEKLIHUS.

Henonxora mpoBeneHHOro pa3bopa oOdeBHIHA, HO ASTOT BTOPOM MIar
BOOPYXHWJI HAC Ui JAJIbHENIIETO ABMXKEHUS.
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U3rOTOBIEHWUE MOLOEJEN

Bocems paznosuonocmeti mooenetl. Ilapadoxcol u npe3ymnyusi
ocmvicnennocmu. Hesagsepuennvle mupol passusarowetics guzuku. Pamvka ons
Heu38eCmHuvIX 803ModIcHOCmell U 8 Hell - Yeoypawxa. [Ipocmoma 6e3
ynpowjenuti. Mviciennblii IKCnepumenm - CmoJIKHOG8eHUe 3HAHULL.
HUmumayuonnvie mooenu. /lee (pynxkyuu mooeneii. coomeemcmaue 00vbexmam u
cmulcnoobpaszosanue. Ippexm 3atiya. Heyocenu ghuzuky neeue, uem ouono2y?
Ilpoexm 08yx credyowux uiacos.

Ha3Banme 53TOM TraBbl MPEACTABISAECT NIOYTH JIOCIOBHBIM IIEPEBOJ
3aroyioBka crateu P. [laiiepnca Model Making ([lenanwe mopeneii; nMeercs
pycckuii mepeBop [80]). B pabote P. Ilaitepnca nana xinaccudukammst Moene,
UCTOJIb3yeMbIX B (u3uke. Mbl OyieM MPUMEHSTh €€ B KHUTE, J00aBUB elle
OJIHYy PYOpHIKYy - BMeCTO 7 TUIOB moiayuuM 8. M3maraemasi knaccupukanus HE
IpeTeHayeT Ha BceoOUHOCTh. Ee MOXHO Ha3Barh ckopee paboyeit,
cymmupytomieit Oonpinoi omelT nestenbHoctn P. Ilaiiepnca, ero npysei, k
KOTOPBIM TPHHA/JIEKAT MHOTHE CO3/aTeNd COBPEMEHHOW (PU3WKH, U BOOOIIE,
OTIBIT MEPECTPONKN (PU3UKU, TPOUCXOIMBIICH B MEPBOM MOJOBUHE HAILETO BEKa
Y TIPOJIOJKAIOIIEHCS TIOHBIHE.

Mpbl  CcO3HaTenbHO  OTKAa3alIMCh OT CcOOJa3HAa  MOCTPOUTH  CBOIO
kinaccudukamnuio moxaenei. Kpome ypaxkenus k P. Ilaliepiciy u ero ombITy
HaMH JIBUTAJIO KeJaHHWE WMMETh Mepeln coOoi “MBOMHYIO JEWCTBUTEIBHOCTD .
Barnsiael kpynHoro ¢usnka Ha Hay4HYRO pabOTy MOYTH CTOJIb KE MHTEPECHBI
Uis OOCY)KIIEHUSI U BaKHbI, KaK M caMa Hayka. lcmonb3oBaHue 4yKoi
Kjaccu(uKalMil O4YeHb YJOOOHO: C OJIHOM CTOPOHBI, OHa €CThb CpEICTBO,
OpPUMEHHMOE B aHalW3e, C JAPYrol - cama COCTaBIsAeT OOBEKT aHaiu3a,
3a()UKCUPOBAHHBIA OMBIT MOJCIUPOBAHUS .

JlanpHEeHWIIMA TEKCT OTOM IUIaBbl COCTOUT W3 TPEX KOMIIOHEHT:
COOCTBEHHBIN TeKCT P. Haﬁepnca3, MOSICHEHUE K HEMY, COCTaBJICHHbIC HAMU KaK
op1 ¢ mosummum P. [Ilaiiepnca (TekcT TOHWUMAHUS), W AHAJTUTHYCCKHUI
KOMMEHTapuii, B KOTOPOM Mbl  IBITAEMCA  IO-CBOEMY  OCMBICIUTH
KJIacCU(UKAIMIO, pa3Meniasi € Cpedu CBOMX 3HAHWA W TPEACTABICHUU O
MOJEIMPOBAHUHN U HAYYHON TEOPUHU.

[lepBrie nBa THMA MOAENeH (Ha3BaHUS U KPaTKHE KOMMEHTapHH B CKOOKax
(““raxoe Morio Okl ObITH”) MpuHaanexat P. [laliepncy).

Tun 1: T'unotesa (Takoe MOTIIO OBI OBITH).

Tun 2: peHoMmeHoMOTHYECKass MOJIeb (BeieM ceOs Tak, Kak €CJiH Obl...).

3 . .
[lanee B 3TOM I71aBe B3ATHIM B KaBBIUYKM TEKCT €CTh LIUTATa U3 cTaThy [80], ecim HeT JOTOIHUTETBHbBIX
YKa3aHuu
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OTH TUIIBI MOJIENIEH TECHO CBS3aHBI MEXHy co0oi. OHM pa3TU4aroTCs B
OCHOBHOM TEM, KaK K HUM OTHOCHUTCSI MCCJeAOoBaTeNlb. Moienu nepBoro Tura
“npencTaBisioT coO0M MPOOHOE OMUCAHUE SIBJICHMS, IPUYEM aBTOP JUOO BEPUT
B €r0 BO3MOXHOCTh, JTUOO CUMTAET JaK€ €ro UCTUHHBIM . Mojenu BTOPOro
TUNIA TIPUBJIEKAIOTCS TOTJa, KOTJa MpEeAsiaraeTcss MEXaHu3M Ui OOBSCHEHHS
SBJICHUSI, HO SICHO, YTO MMEIOIIMUXCS JAHHBIX HEJOCTATOYHO, YTOOBI YOEAUTH
HAacC B CHPaBEUIMBOCTH 3TOTO OOBsCHEeHUs. [Ipu 3TOM MOMCK OKOHYATEIHHOTO
OTBETA CUUTAETCS He3aBepUIEHHbIM. Cama e MOJIETb MOKET pacCMaTpPUBATHCA
Kak crnoco0 OOBSICHEHUS HMEIOIIUXCS COOTHOUICHHH U (OPMYIHUPOBKU
JAIBHEUIIIAX MPEATIOJIOKECHUM .

K nepomy Ttuny P. Ilaiiepnc otHocuT mMonens COTHEYHONW CHCTEMBI IO
[Itonemero u ycoBepuieHCTBOBaHHYIO Kermepom mozaens KonepHuka, monenb
atoma Pezepdopna u mozenu sBomonuu BceerneHHON - B TOM 4YMcie MOJENb
Bbosbmioro B3pbiBa, KOTOpOI MOCBSIIEHA YK€ ynoMuHaBiiascs kaura [19]. Bo
BTOPOM THII BXOJAT, HAIPUMEpP, MOJEIU TEIUIOPOJAa M KBApKOBas MOJEIb
AIIEMEHTAPHBIX YACTHLI.

[TockonbKy pazauuue MeXAy MOJEISIMU MEpPBOr0 M BTOPOTO THIIOB
COCTOUT, B OCHOBHOM, B OTHOILLIEHUH K HUM, TO MEXAY 3TUMU JABYMs IpylHnaMu
MOJIeTIel WIET HEeNpepbIBHBINM 0O0MeH. Tak, MpeacTaBiICHHE O TOM, YTO BCE
YaCTULBI COCTOST M3 ‘“‘SIAEPHBIX apUCTOKPATOB™ - KBAPKOB, POJUIIUCH, Kak
nonaraer P. [laniepnc, B Buae Moxenu BTOpOro THMA, a IMOCIEAYIOUIEE Pa3BUTHE
nepeaBuraeT ee B paspsia runote3 (tun 1). Unes aromusma B pusuke (mo P.
[laifiepsicy) Takke BO3HMKIA Kak MOJEIb BTOpPOro THMa, a cedvac
npejcTaBieHne 00 aTOMax OKOHYATEJIbHO OTHOCUTCS K TUITY 1.

3HaMeHUTHIA  uccnefoBatens Hayku WM.  Jlakaroc nonaraer (u
00OCHOBBIBAET CBOE MHEHHE), UTO 3aKOH TAroTeHus HbIoTOHaA co3maBalics TOxe
Kak (peHOMEHOJIOTHYECKass MOJIENb, a B pa3psa (pyHAaMEHTAIbHBIX THIOTE3 OH
nepemen nosaHee: ‘st camoro HpIOTOHAa M €ro JUYHBIX YYEHUKOB TEOPUS
TATOTEHUS] HHUKOT/IA HE SIBIIAJIACH YEM-TO OOJIBLINM, YeM MPOMEKYTOUHOE
pemienue npooaemsr” [60].

A BOT Momenu ‘“‘CBETOHOCHOTO” »3(upa, MPOHU3BIBAIOIIETO BCE TeEla,
MpoJiealv MyTh OT TUMa | K TUIy 2, a ceiiuac MOKoATCS Ha KJIaJ0uIIe HAYKH.

Bor eme Tpum Tmma moxenel, oObeOUHEHHBIX waeel ymporeHus. Ho
yHOpoIIeHNE ObIBAET PAa3HBIM.

Tun 3: Yoponienue (OImycTUM Ui SICHOCTA HEKOTOPBIE JIETaJN ).

Tun 5: OBpuctudeckass Mojenb (KOJIWYECTBEHHOTO MOJATBEP)KICHUS HET,
HO MOJIEJTh CIIOCOOCTBYET OoJjiee TITy00OKOMY TPOHUKHOBEHHIO B CYTh JIEJNA).

Haxe ecnu ynactcs 3amucarb YpaBHEHUs, OIMCHIBAIONIUE SIBJICHUSA, TO
HAalTU MX TOYHOE PEIICHHE 4Yalle BCEro Helb3s. BhlUMCIUTENbHbIE MalIUHBI
CIAcarT [alleKO HE BCErJa - TPOMO3JKOCTb BBIYUCIECHUNW W IOJIYYEHUE
pe3yabTaTa B BU€ Yucia (IIyCcTh JOBOJIBHO TOYHO HANJAEHHOTO), @ HE POPMYIIHI,
KOTOPYK0 MOKHO KAQUe€CTBEHHO IIPOAHAJIM3UpPOBAaTh BO BCEM JHAaNa30HE
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YCIIOBH, CHIKAaeT ILIEHHOCTh MpPSMBIX pacueToB. B srom ciyuae HaumbOomee
€CTECTBEHHBIA MyTh - HCIOJb30BAHUE NPHUOIMKEHUN, TO €CTb NEPexoa K
mojnensiM tumna 3. B moucke mpuOmmkeHui (U3UKH AOCTUIIM BHPTYO3HOCTH,
WHOTJa LIOKUpYyrouen crtporux marematukoB. Kak mumier P. Ilaiepisic, npu
pEIIeHUU MHOTHUX MpoOJieM “00bIYHO HE YAAeTCs AaTh CTPOroe J0Ka3aTelbCTBO
TOTO, YTO BBIOpaHHOE MPUOIMKEHHUE SBIAECTCA aJCKBATHBIM, WJIH, €CIIU OBITh
TOYHBIM, YCTAHOBUTh TIPEACNIbl HM3MEHEHHS MOTPEIIHOCTH BBIYUCICHUH,
00yCIIOBJIEHHOW OTOpachIBaHWEM YJIEHOB 00Jiee BBICOKOIO MOpsiaKa MalocTH. B
TaKUX CIy4asX Ha MOMOIIb MPUXOMST 3APABbI CMBICI U HAKOILJICHHBIA OIBIT
paboThl: KBATU(PUIUPOBAHHBIA (PU3UK OOBIYHO 3HAET, TJIe €ro MOJICTEPEeraroT
NPUHIUIUAIbHBIE OIIMOKKM, W MOXET OLEHUTh MNPEIoaracMble 3/€eCh
s dexThr”.

K momensm tuma 3 (mpubauKeHUE) OTHOCSTCS, OYEBHIIHO, BCE MoOenu
auneuno2o omkauka. OHH COCTOSAT B TOM, 4YTO YPAaBHEHHs IOJIATAOTCS
nuHeHbIMA. CTaHIapTHBIA pUMEp - 3aKk0OH OMa 1S CBSI3U TOKa, TEKYILETO 10
MIPOBOJHUKY, C NPWIOKECHHBIM HampsokeHueM. Hekoropsle, TPUBBIKHYB K
METAUTHIECKUM MPOBOJIHUKAM U HE OYEHBb OOJIBIIIMM HANPSDKCHHSIM, HAYNHAIOT
cuMTaTh 3aKOH OMa 3aKOHOM TPHUPOJIbI, 2 HE OOBIYHBIM NpUOIHKeHHEM. UTOOBI
yOeauThcss B TOM, YTO 3TO HE TaK, JOCTATOYHO MPUIOKHUTH HAMPSIKEHHE K
MOJIYTIPOBOAHUKY .

OTinuuTenbHasE YepTa MOJENEH JTMHEMHOrO0 OTKJIMKA 3aKIKYaeTCsl B TOM,
YTO OHM MOTYT MPUMEHSTHCS KaK MPU HATUYUKM Oo0Jiee TOYHBIX Mojeneit (moa
Ha3BaHWEM (heHoMeHo02udecKue aunelnvle Mooenu). Ha Hai B3risij, BOIpoc o
TOM, K KAKOMY THUITy OTHOCHUTH JIMHEHHBbIE ()EHOMEHOJIOTHYECKUE MOJENH - K 3-
My WM 4-My - HE BIIOJIHE siceH. Beap He Bceraa MOHSTHO, KaK MOCTPOUTH JUIS
HUX HEJIMHEWHBIA MPooOpa3, YTOObI MOTOM €ro yNpOCTUTh. A B TaAKOM Cilydae
HEY4YUThIBaeMasi HETUHEHMHOCTh, CKOpee, €cTh OTOpachiBaeMasi KadeCTBEHHas
JeTab.

Hpyroit mpumep Moxaenu tumna 3 (MpUOIMKEHHUE) - uoeanbHul 2a3. “Mbl
MOAPAa3yMEBAEM TOJ HHUM ra3, B KOTOPOM OTCYTCTBYIOT CTOJIKHOBEHUS MEXKIY
MOJIEKYJIJAMM WM TIOTOMY OHHM JBUIAIOTCS IIOJHOCTBIO HE3aBUCHMO OJHA OT
npyroii. Ilo Mepe yMeHbIICHUS JaBJIeHUsI JIFOOOM peabHBIN ra3 BCce B OOJIBIIICH
CTENIEHW CTPEMMUTCS K IMpelelny, YCTAaHOBJIEHHOMY WICAIbHBIM Ta3oM. B
pe3yabpTaTe 3TOro MOSIBISETCS BO3MOXKHOCTh SKCIEPUMEHTHUPOBATH CO CTOJb
pa3peKeHHbIM Ta30M, B KOTOPOM MOXXHO TMpeHeOpedb OTKIOHEHUSIMU OT
3aKOHOB HJI€aJbHOIO Tras3a. Takol ra3 MOXHO HCIIOJb30BaTh, HAlpUMEp, B
ra30BOM TEPMOMETPE M YCTAaHOBUTH JAOCTATOYHO TOYHYIO IIKATy aOCOMIOTHBIX
Temrepatyp. Eciu ucnonb30BaTh paccMaTpuBaeMoe MPUOJIMKEHUE TaKUM
0o0pa3oM, TO OHO HUYEM HE OTIMYAETCS OT paHee OTMEUYCHHBIX MPHUOIMKEHUN
JUHEWHOTO OTKJIMKA - CHOBAa YTO-TO CYMTA€M OYEHb MajlbiM WJIH OYECHb
OONbIINM, - OJHAKO W TPH 3HAYUTEIHHO OOJiee BBHICOKMX IUIOTHOCTSX Ta3a
BEChbMa IOJIE3HO HArJSAHO MPEJCTaBIATh ceOe 3HAUUTEIbHO Oosiee MPOCTYIO
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CUTyallUl0 C HJACAIbHBIM Ta3oM. [[nsd nened KOJMYECTBEHHOIO ONWCAHUS
MOBEJICHUSI TAKOTO Ta3a MOYHO NOJAKOPPEKTUPOBATh PE3YyIbTaThl, yUTs
CTOJIKHOBEHHUSI MEXJy OTACNIbHBIMU YacTHLamMH. [Ipy 3TOM MBI HE BBIIEM 32
paMKM HMCIOJIb30BaHMs OOBIMHON Mozenu Tuma 3. OJHAKO TOBOJIBHO YacTo
TUMU TIOMpPaBKaMU MOKHO MpeHeOpeub, KOrja pedb 3aXOAUT O ObICTpoi
OPHUEHTHPOBKE B BONPOCAX BO3MOXKHOTO TIOBEACHUS HCCIEIYyEMOrO rasa, H
Toraa (hPaKTUYECKH HCIIONb3yeMoe MPHUOIIKEHNE CIEAYeT OTHECTH K MOJEISIM
tumna 4”.

WUtak, OIHM W T€ K€ YpaBHEHUS MOTYT CIYKUTb MOJENbIO THMa 3
(mpubmmkenne) wim 4 (“OImycTUM IS SICHOCTH HEKOTOPBIC JIETaan’’) - MHOTOC
3aBUCUT OT CHOCO0a HCHOJB30BAaHUS W OT TOTO SIBICHUS, AN H3YUYCHHS
KOTOPOTO HCIIOJB3YETCA MOJEIb.

“MHorue MoOJENM, C KOTOPHIMU CTAJIKUBAIOTCA (DU3UKU, BBINVIAIAT Ha
MEPBBIA B3IV HACTONBKO CIOXHBIMH, YTO B HTOrE BCErJa HMEETCs
BO3MOXHOCTb OKa3aTbCs B MOJIOKEHUH YEJIOBEKA, ‘HE BUJSILIETO U3-32 IEPEBHEB
neca”. bonpuiyro pojib B MPEOAOJIEHHH TAaKOW CHUTyallUM MOJKET ChIIPaTh
WCIIOJIB30BAHUE YNPOUIEHHOM MOJEIH, B KOTOPOM ONYIIEHBl HEKOTOPbIE
JonoiHsAoImMe Aetann’. Tak momydaem Mozenu Ttumna 4. 9TO HE IPOCTO
npuOIMKEHHbIE MoJend. B Hux otOpachiBaroTCA J€Talnd, KOTOPHIE MOTYT
3aMETHO MOBJUATH Ha PE3yJIbTAT.

Ongna Mozenb Takoro TuUMa YyXKe paccMarpuBasiacb. OHa COCTOUT B
MIPUMEHEHUM MOJENH HJACAIBHOTO Ta3a K 3aBEJOMO HEuAcanbHOMY. A BOT
apyras - YypaBHEHHME cocTosiHMA Ban-gep-Baansca mims  ogHOro Mo
HEUJICaJbHOTO Ta3a

(P+i2j(V—b)=RT,

V
rae P - naBnenue, V - o0wvem, T - Temnepatypa (K), R - razoBas moctosiHHasi,
BeMYMHA D XapakTepu3yeT MHUHHUMAJbHBIH BO3MOXKHBIM 00BEM, C TTOMOIIBIO
BEJIMYMHBl @ YYTEHbl CHJIbI INPUTSDKEHHSI MOJEKyJ. [Ipm 3TOM NOJHOCTBIO HE
YUHUTBIBAKOTCA TaKHUE NIETANIM, KaK Pa3JIMYHbIE BO3MOKHBIE 3aBHCHUMOCTH CHUJIBI
OT PACCTOSIHHSI MEXKY YaCTULAMU.

K ueTBepTOMYy THITy OTHOCHUTCS OOJBIIMHCTBO MOJeNe (U3UKU TBEPAOTrO
Tena, JKMAKOCTeM u sfaepHoil ¢usuku. Jlemo B TOM, dYTO MyTh OT
“(yHIaMeHTaNbHOTO” MUKPOOIHMCAHUS Ha S3bIKE CBOMCTB OT/IEIBHBIX YAaCTHIL K
MaKpOOMHUCAHUIO - K CBOMCTBAM Teja, COCTOAIIETO M3 OOJBIIOrO YMCia YacTHll,
- oueHb JuMHEH. [IpolTn ero Bechb TPYAHO. DTOT MyTh B JAETAIAX JOCTYIIEH
JMIIb JIOTHYECKH BCEBEAANONIEMY CYOBeKTy. PeanbHO (M3MKH BBIHYXIEHBI
npuberaTh K 3HAYUTENIbHBIM YIPOIICHUSIM, OTOpachiBasi MHOTHE JETalld. JTOT
MyTh U IPUBOJUT K MOJICNIAM 4-TO THUIIA.

MokHO K€, HalpOTHB, CTPOUTHh TEOPUIO TBEPIOIO TeJa WINA KUIKOCTU
cpa3y Kak ()eHOMEHOJIOTUYECKYIO, HE U/ TIPU ATOM OT OTAENbHBIX yacTull. He
3HaeM, Kynaa Obl oTHec Takue monenu P. Ilaitepic, HO Ha HalI B3I UX MOXKHO
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OTHOCHUTh K THUIy 2 U Ja)Ke K TUMy | - Bce 3aBUCHT OT TOTO, Kak MOHUMATb
NEUCTBUTENBHOCTh, KaKO€ 3HA4YeHHE MPUIKMCHIBATH CIIOBOCOYETAHUSIM “‘Ha
camMoM Jene”’, “UCTHHHOE ONMCaHue” W JIpyruM. MOXKHO CcKa3aTb M TaK: BCE
OTIpeJIeNIeTCs] TEMU BO3MOXHBIMM MHpPaMH, B KOTOPbIE MbI MOMEIIAeM Halllu
ujieanbHble 00BEKTHI (MOJIENN ), TEM, KaK B HUX MPEICTaBISIETCS pPeaIbHOCTb.

“HNuorma ObIBaeT HEOOXOAWMO, WJIM IOJIC3HO, €IIE Jaibllieé OTOWTH B
CTOPOHY OT PEATMCTHUECKOTO OMUCAHUS UCCIETYEMOTO SIBICHUS U JOCTUYD TEM
camMbIM elle OOJbIIero YHpOIIEHHUsS, COXpaHsAsl TEM HE MEHee JIOCTaTOYHYIO
Mepy TMoAOoOHus ¢ peallbHOW cuTyammeir. B mTore 3T0 momoraer Ham Y3HATH
HEYTO HOBOE O MpUpoje nocieAaHeil. Paznuune Mexay MoJeIsiMU 3TOTO TUIA U
Tuna 4, Mo Bcel BUAUMOCTH, MEHEE OCTPO, YEM B CIydae paHee MPOBEICHHOTO
JIEJICHHsI MOJIeTIEH Ha MepBble YeThIpe THMa .

Tun 5 - oepucmuueckas moders. OHa yxKe HE TMpeTeHAYeT Ha
KOJIMYECTBEHHOE COTJIACHE C IKCIIEPUMEHTOM, HO JIOJIKHA MTOMOYb ITOHUMAHUIO.

“B kauecTBe THUIMUYHOIO MPUMEpPA OCTAHOBUMCS Ha TOHSATHUU O CPEIHEH
JUIMHE CBOOOJHOr0O mpobera B KUHETHUYECKOW Teopuu. Bo MHoOrmx ciydasx
CTOJIKHOBEHHS MEXIy MOJEKyJaMH WrpaloT BaXHYIO pOJb JaXke B
pa3pexeHHBIX ra3zax. JTO B OCOOCHHOCTHM KacaeTcsl MPOIECCOB IMepeHoca,
TaKWX, KaK BSI3KOCTh, MU (y3Us WK TEIUIONMPOBOJHOCTh. 3aKOHUEHHAS TEOPHs
MHTEPECYIOIIUX HAC CTOJKHOBEHUU YAaCTHI] BBITJIIUT BEChbMa BHYIIUTEIBHO U
OTHIOJIb HE BCET/Ia MO3BOJSET MOMYYUTHh (PU3UYECKU HATJIATHBIC PE3YJbTaThI.
Yacto, moaToMy, UCXOAST U3 MPEIINOJIOKEHUS O TOM, YTO KaXJIOW MOJIEKYJe
IIPUCYILA ONpPEACIICHHAs BEPOSATHOCTh CTOJIKHOBEHMU C IPYrOM MOJIEKYJIOW Ha
CMHMIIE TPOUJIEHHOTO IMYTH, YTO IOCJIE TAKOTO CTOJIKHOBEHMS JIBUXKEHUE
pOOHOM YaCTULIBI HOCUT CIy4alHBIM XapakTep, T.€. OHa “‘He MOMHHUT O CBOEH
CKOPOCTH WM HAMpPAaBICHUM [BMKCHHS 0 MOMEHTa yaapa”. DTa MOJeb
MO3BOJISICT TMOJYYUTh NPOCTHIE (QOpMYIbl AN KO3((UIHMEHTOB BI3KOCTH,
nuddy3un, TEMIOMPOBOIHOCTH W Jpyrux. Ho, yBbl, ommOka 3TUX (Gopmyin
yacTo Beduka. “‘OOBIYHO, OJHAKO, OHU IMPABUIBHO OTPAKAIOT MOPSIOK
BenuuuHbl”’. IIpo ommOku 3HaroT Bce. “OMHAKO JaHHAs MOJIElIb HACTOJBKO
XOpOIIO cedsi 3apeKOMEHI0BAJIa B CUTYAIHSIX, TJI€ TPEOYETCS MONYIHTh OO0IIee
Mpe/icTaBieHue O Benu4yuHe d(]QeKxra, 4To BCE ATO BpEMs €I IMIUPOKO
MOJIB30BAINCH JaXKe M Te, KTO 3HAKOM C MPUCYHIUMH €l HeJOoCTaTKaMu |
JIOBYIIKaMu .

Ho OpiBaeT W Tak, 4ToO TPYAHO H3TOTOBUTH MOJEJb, KOTOpas XOTsA Obl
KaueCTBEHHO COTIJIaCOBBIBANACH C PEATBHOCTHIO - SBPUCTHUYECKYIO MOJEIb
nsToro tumna. Bee ke W B 3TOM ciiydae moJie3Ho mojenupoBanue. [loctponm
MOJI€NIb, OTPAXKAIONIYI0 JEHCTBUTEIBHOCTh XOTh B YE€M-TO, B KaKOW-HHUOYb
yepre. [loctpoum modensv no ananozuu.

4

B HAYYHO-TIEJArOTHICCKOM q)OHbK.HOpe OHa IoJIy4YunJjia Ha3BaHUe “MO,HCJ'IB a0COJIOTHO NBSHOIO YeJIOBEKA™:
caciaaB 1iar (Ha JJINHY CBO6OI[HOI"O np06era), OH TYT XK¢& 38.6LIB21€T, KyJa 1IeJ1, U HalipaBJICHUE CIICAYOIICro
arara COBEpUuI€eHHO CHy‘IaﬁHO.
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Tun 6: Anamorumst (yuyTreM TOJIBKO HEKOTOphIE ocoOeHHocTh). Ha dto
paccuuTbiBaeT (U3MK, CTPOs TaKylo MOJeib? BeposSTHO HAa TO, Y4TO “KOTOTOK
yBSI3 - BCEM NTHYKE MPOMACTh”, YUENMUIIb KAKOW-HUOYAb Ba)KHBII MOMEHT, a
TaM TJIIMIIB - U BECh KITYOOK 3araJiok pa3MOTaeTCs.

P. Tlaiiepsic MpUBOAUT MOYUYUTEINBHYIO UCTOPHUIO HCIIOJIB30BAHUS aHAJIOTHI
B nepBoi ctathe B. I'eiizenOepra o mpupojie sIepHbIX CHI. “ITO MPOU3OILIO0
MOCJI€ OTKPBITUS HEUTpPOHA, U XOoTs cam B. I'eif3eHOepr moHuMal, 4To MOKHO
OMMUCHIBATh A/Ipa COCTOSIIIMMHU W3 HEUTPOHOB M MPOTOHOB, OH HE MOI' BCE K€
U30aBUTHCS OT MBICIIH, YTO HEUTPOH JOJKEH B KOHEYHOM CYETE COCTOSTH W3
MPpOTOHa W  JJekTpoHa. I[lpm HSTOM  BO3HMKAJla  aHAJIOTUA  MEXIY
B3aUMOJCHUCTBHEM B CHUCTEME HEWUTPOH - NPOTOH M B3aWMOJCHCTBHEM aTOMa
BOJOPOJA U MPOTOHOM. DTA-TO AHAJOTHS WM IMPHUBENA €r0 K 3aKIIYEHUIO, YTO
JIOJHKHBI CYIIECTBOBATh OOMEHHBIE CHJIBI B3aUMOJICHCTBHS MEXIYy HEUPOHOM U

MPOTOHOM, KOTOPHIE AHAJOTHYHBI OOMEHHBIM CHJIaM B cucteme H-—H',
OOyCTIOBIICHHBIM TMEPEXOJIOM 3JIEKTpPOHA MEXAYy IBYyMsl MpoToHaMu. JlaHHOE
IPEIIOJNIOKEHNE OKa3aJloCh KOHCTPYKTHBHBIM, M TIO3/IHEE OBUIO BCE-TAaKU
JI0Ka3aHO CYIIECTBOBAaHHE OOMEHHBIX CHJI B3aMMOICHCTBUS MEXy HEUTPOHOM
U IIPOTOHOM, XOTSI UMM HE MCUEPIBIBAIOCH TIOJHOCTHIO B3aUMOJICUCTBHE MEKIY
nByMs dyactuuamu... Ho, cienys Bce Toit e ananoruu, B. I'eiizenOepr npurien
K 3aKJIIOUYEHUI0 00 OTCYTCTBUM SJEPHBIX CHUJI B3aUMOJEUCTBUS MEXKIY IBYMs
IIPOTOHAMM W K IIOCTYJMPOBAHUIO OTTAJKUBAHUS MEXIY IBYMsI HEUTPOHAMHU.
O0a mocieAHMX BBIBOJIAa HAXOJATCS B NPOTHUBOPEYMH C JaHHBIMU OoJjee
MO3JHUX UCCIIEJOBAHUMN .

W, nakoner, nmociennuii tumn kinaccuduxanuu P. [Taitepica.

Tun 7: Mvicnennviii sxcnepumenm (TJIaBHOE COCTOMT B OMPOBEP)KEHUU
BO3MOJKHOCTH). Benukum MacTepoM MBICIEHHOIO JKCIIEpUMEHTa Obll  A.
OiiHmTeH. OIMH W3 MEPBbIX TAKMX AKCIIEPUMEHTOB MPHUAYMaH UM B paHHEH
IOHOCTU M TIPUBEJ B KOHIIE KOHLOB K CO3JaHUIO CIELHUAIbHOW TEOpUHU
OTHOCHUTEIBHOCTH. BoT 3T0T 3KkcniepumenT. Ecnu OexaTh 3a CBETOBOW BOJHOM
CO CKOpPOCTBIO CBETA, a MPAaBWJIA CIOKEHHUSI CKOPOCTEH - KIIACCHYECKHE, TO B
JIBUOKYIICHCS CHCTeMe OTcueTa Mbl OyaeM HaOmoAaTh MEePUOJUYECKH
MEHSIOIIEECs B IIPOCTPAHCTBE M IMOCTOSIHHOE BO BPEMEHHU JJIEKTPOMATHUTHOE
nosie. CornacHO NPUHATBIM 3aKOHAM JJIEKTPOMAarHeTU3Ma STOro OBITh HE
MoskeT. CnenoBaTeslbHO, JUOO0 3aKOHBI 3aBHCIT OT CHUCTEMBI OTCYETa, JHOO
CKOpOCTh CBE€Ta HE 3aBHCUT OT CHCTEMBI OTcueTa. BbiBom Bpoae Obl
TPUBHAJIBHBIA, @ OT €r0 OCO3HAHUS Kak MpoOJeMBbl 10 CHEIUAIBHOW TEOPHH
OTHOCHUTEJIBHOCTH HE TaK YK JAJEKO.

A BOT M THI 8, IIMPOKO PaCIpPOCTPAHEHHBIM B MATEMATHYECKUX MOJEIAX
OMOJOTrMYECKUX CHUCTEM.

Tun 8: JJemoncmpayus 6o3modicnocmu (TIIaBHOE - MOKa3aTh BHYTPEHHIOKO
HENPOTUBOPEYHBOCTh BO3MOKHOCTH). MOJENH 3TOro THIIA TOXKE COCTOST B
MBICJIEHHOM JKCIIEPUMEHTE, HO €cid B ciydae Tuma 7 (OIpOBEpKEHHE
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BO3MOXHOCTH) TIPOBOJWICS DKCIIEPUMEHT ¢ Ooyiee WM MEHee peaTbHBIMU
oObekTamMu (Jyd CBETa, HAIpUMeEp), TO Ui THMA 8 3TO HE 00sA3aTeNbHO, XOTH,
KOHEUHO, JKeJaTeibHO. [ JaBHOE 37ech - JIEMOHCTpalus TOro, 4YTO
npeanojaraeMoe SIBJICHUE HE MPOTHUBOPEYUT OCHOBHBIM NPHUHIMIAM U
BHYTPEHHE HEMIPOTUBOPEUHUBO.

Ham mpoie npuBecTd nmpumep He U3 (PU3MKH, a U3 XUMHUH, TJ€ MOJEIH
ATOrO THMa BCTpedaroTcs 4arie. OHO U MOHSATHO - MHOTOOOpa3ue XUMHYECKHUX
CUCTEM OTpPOMHO, W €ClId [l0Ka3aHa HEMpPOTUBOPEUUBOCThL BO3MOXKHOCTH,
MOSIBJISIETCS] HAJEK /1A Ha OOHAPYKEHUE ITOTO SBJICHUS B ICHCTBUTEIHLHOCTH.

He Tak paBHO oOOHapy>KeHO WHTEpECHEHIee SBICHUE - XUMUYECKUe
konebanusi. OHO OYEHb KPACHUBO HE TOJBKO Kak (DakT HAYyKH, HO M caMmo I0 cebe,
B mnpsamoM cwmbicne. [lpeacrtaBpTe: mnpoOupka, B KOTOPOM HIET peakius,
MIEPUOINICCKN MEHSET IBET, IO Hel OeryT 1BeTOBbIe BONHBI. O ApaMaTudecKon
CyZIbO€ PTOr0 OTKPBITHUSI pacCKa3zaHO B XOpOIIEH MomyisipHoi crathe [114], He
Oyzem 371ech ee TepecKas3biBaTh.

Kak TOJIBKO 3TO OTKpPBITHME JOIIJIO IO CO3HAHMSI TOTO, YTO HA3bIBAETCS
HAyYHOU  OOIIECTBEHHOCTHIO, JIABUHOW  CTalld  TOSBISATHCA  paboTHI,
JEMOHCTPUPYIOIINE BO3MOXHOCTh HWHTEPECHOTO TIOBEICHUS XHUMHYECKUX
cucteM (B TOM 4YHCIE - KOJIeOaHWI) Ha YMO3PHUTEIbHBIX MOAENAX (TUI 8).
CrposiTcss oHM Tak. 3amaerca ‘‘cmucok BemectBa” - OykBol A, B, C,..
[Ipennaraercs CHOUMCOK HAYIIMX MEXAYy HUMH “‘peakuuid’”, Halpumep,
A+B—>C, A— B, 2B— (C,... Uccnenyerca Takas “XuMHYECKass CHUCTEMA’,

JTEMOHCTPUPYETCS, UTO B HEH MOTYT OBITh KOJCOAHMs PAa3HBIX THUIIOB, BOJHBI U
np. Takum crmocoboM co3naercs “300Mapk BO3MOKHOCTEN ™ (Yallle MpUuMEHsIeTCs
TEPMHUH ‘300MapK MOAENEH”’). ITOT 300MapK - OUCHb HYKHOE 3aBEJECHUE, HO, C
JPYrod CTOPOHBI, MOHSTHO, YTO €ro MOXKHO YMHOXaTh J10 OECKOHEYHOCTU
(yBenuuMBas TeM CaMbIM YHCIIO CBOMX cTared B MOJHOUM oOnactu). Hauunas c
HEKOTOPOTO MOMEHTa CTAaHOBHUTCS OYEBHJHBIM, YTO pPaOOThl, MOCBSIICHHbIC
MIOTIOJTHEHUIO 300I1apKa, “oOpedeHnl Ha ycrex’. A 3TO yKe HE COOTBETCTBYET
ujeaiaM HayKu.

IlepeunciieHo BoceMb THUMOB Mojenei. Kaxyro BCTpedaroliyrocs aajiee
MOJIeNTb MBI OYJIEM TBITATHCS OTHECTU K OJJHOMY U3 HUX. JTO HE BCErja MpocTo
M0 JIByM MPUYHHAM: B KJIACCU(DHUKAIIUN YIUTHIBACTCA CYOBEKTUBHBIM MOMEHT -
OTHOIIICHHE UCCIIeIOBATENe K MOJENU U, KPOME TOTr0, HET aOCOMIOTHO YETKHUX
rpaHer mexnay tunamu. Ho 1ienp Haiia U He COCTOUT B OJHO3HAYHOM MPUBSI3KE
Mozieniel K X Tumam (Kak K03 K Kojbliikam). [Ipocto mone3no 3agymarbes o
MECTE TOW WJIM MHOW pabOoThI, a 3TO YAOOHO NenaTh, MOMEMIas € B KICTOUKY
JIOCTaTOYHO MOJIPOOHOM Kilaccuukanuu.

[IpaBunpHOE OmMpeneseHNE MeCTa MOJEIH BaXKHO XOTS OBl IMOTOMY, YTO
MO3BOJISIET M30eXaTh MHOTUX Oecroje3HbIX Juckyccuid. Croopsl  4acTo
BBI3BIBAIOTCS JMOO TEM, YTO MOJAEIh HE OOBICHIET TOTO, YTO XOUYETCS
OIMOHEHTY (HO YTO OHa M HE JOJKHA OOBSACHATH), JMOO HEONpaBIAHHBIMU
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IIPETEH3UsIMU aBTOPA HA PEUIEHHE TE€X BOIPOCOB, HA KOTOPhIE MOJENb OTBETUTH
HE B COCTOSIHUH.

OOpatute BHMMaHHE: He BO Bcex mnpumepax P. Ilaiiepica peup muia o
MaTEMaTHYECKUX MOJENSIX - YpPaBHEHUSX, HO BCIOJly OH I0jaraeT MOJEIb
MOCTPOEHHOM, €ClIM MOXXKHO HayaTh MHCAaTh YpaBHEHUS M HAXOIUTH OTBET. B
[EHTPEe BHUMAHUS ObUIM 3TaIlbl, IPEIIIECCTBYIOIINE BEIYUCICHUSIM .

Wtak, 8 Tunos moaeneil. Ilepeuncanm ux.

. 'uniote3a (Takoe MOTJIO OBl OBITH).

. DeHOMEeHOJIOTHYeCKass MOJIeb (BeeM ceOs Tak, Kak eclid Obl).

. [Ipubnuxenue (4T0-TO CYMTAEM OYEHb MAJILIM UM OYEHBb OOJIBIIIHM).

. YrpoueHue (0nycTUM sl ICHOCTH HEKOTOPBIE JETAIIN ).

. DBpHCTUYECKasT MOJIeIb (KOJIMYECTBEHHOT'O MOATBEPKIACHUS HET, HO MOJEIb
CIocoOCTByeT 6oJiee TITy00OKOMY IPOHUKHOBEHHIO B CYTh JIEJA).

. AHasiorust (y4TeM TOJIbKO HEKOTOPbIe OCOOCHHOCTH ).

. MBICIIEHHBI ~ 3KCHEpUMEHT  (ITJaBHOE  COCTOMT B ONPOBEPKEHUU
BO3MOKHOCTH ).

8. JleMoHcTpanusi  BO3MOXKHOCTH  (IJIaBHOE€ -  [I0Ka3aTh  BHYTPEHHIOKO

HEMPOTUBOPEUYUBOCTb BO3MOKHOCTH ).

Ot § TUIOB CYTh 8 UCCIEAOBATENBCKUX MO3ULIMA IPU MOJEIMpOoBaHuM. B
NpeabIAylIel I1aBe JaBajioCh UJCATM3UPOBAHHOE OMUCAHUE MOJETUPOBAHMS :
BbIOMpaeTcs HAeaIbHBI OOBEKT M3 TEX, UTO OXBATHIBAIOTCS TEOpUeH, U
COTIOCTABJISIETCS 00BEKTY peaidbHOMY. COOTHECS ATy CXeMy ¢ KiaccuduKaiuen
[laiiepiica, npuxoauM K cTpaHHOM cuTyauuu. COBMNAJEHUsS NMOYTH HHUKAKOIO!
Pazuble THUOBI Mojened TpH Majeilned MOMBITKM KPUTHKUA CMEIINMBAIOTCA
MeXIy co0oM. JlocTaToOuHO OTepeThCsl Ha YETHIPE TE3UCa:

1. Moaenb HUKOT]a HE OBIBAET MOJHOCTHIO UJCHTUYHA PEATLHOMY OOBEKTY.

2. Ipu moctpoeHnn 000N MOJENd OOBIYHO HE YYUTHIBAIOTCSA KaKue-HUOYAb
YK€ 3HaeMble (BOCIIPUHUMAEMBIE ) CTOPOHBI PEATbHOCTH.

3.1Ipy mOCTpOEHMM M MCHOJB30BAHMM MOJENIM BCErja TaKk WIM HHA4de
MPUMEHSIOTCS YMO3AKIIOUEHHUS! M0 aHAJIOTMM - a KaK MHA4Y€ MOKHO MPOUTH
MyTh OT peaibHOT0 00BEKTa K UcAIbHOMY U 00paTHO?

4.1lpy  NOCTPOGHMM  MOJEIM  BCETJla  MBICJICHHO  “TIpOUTPBHIBAETCS
CYIIECTBOBAaHUE (JIBMKEHHE, MOBEJICHUE, (DYHKIIMOHUPOBAHUE) HACATBHBIX
00BEKTOB B BO3MOXHOM MHpE. 371eCb €CTb MECTO MBICICHHOMY
AKCIIEPUMEHTY U IEMOHCTPALIMK BO3MOKHOCTH.

DOTU Te3WChl HA TMEPBbIA B3IJIS[ HE COMIACYIOTCA C KiIacCH(PUKALUEH.
[lepBpiii M3 HUX NOPUXOJUT B MPOTHBOPEUHME C TEPBBIM TUIIOM MOJEJCH:
peaNbHOCTh HE MOKET COBMAAATh C MOEIIBIO, TO3TOMY MPEANOJIOKEHUE “TaKoe
Moryio Obl ObITH” HUKOTZA He BhImonHsAeTcs. [Ipumep ¢ moaensio Komephuka
BBI3BIBACT COMHEHMS. B Heit (1o kpaitHelr Mepe, B ee nepBoi dhopmanuzaruu W.
HplOTOHOM) COBCEM HE YYMTHIBAIOT TakuWe AETAM, KaK B3aUMOJIEHCTBHE H
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KOHEYHbIE pa3Mepsl IUIaHeT. TpyAHO NPEearoioXKUTh, YTO IMOCIEIHSAS JETalb
OblJ1a KOMY-HHOY/Ib U3BECTHA.

Wtak, miepBble IIECTh THUIOB CIMBAIOTCA, a 7-d W 8§-U MPEACTalOT Kak
HE0OXOAMMBIE ATaIlbl JTF0OOTO MOJIETUPOBAHUS .

Ho He GymeM mocreutssl. [Ipesymnyus OcMblcieHHOCH® - OIMH U3
PYKOBOISIIMX MPUHIUIOB MMOHUMAaHUSA. Y HAC HET OCHOBAHWI, M3 KOTOPBIX
ucxoaun P. Ilaitepic B cBoeit knaccudukanuu. [lonmbiTaemMcst ©X BOCCO3/1aTh.

PykoBOJCTBYSICH Mpe3yMIUMEld OCMBICIEHOCTH, 4YEJIOBEK HE OYEHb
puckyer. Ecmu  ymactes  mepeocMbICIUTE M 00OCHOBATh  MCXOJHO
HEOCHOBATEJBHBIA TEKCT, TO TEM JIyYIlE€ - MMOYTH M3 HUYErO0 BO3HUKIO HOBOE
3HaHHE. A BOT OTOPACBIBAHUE UYKOT'O MOJIOKEHMS “‘C Topora’ u3-3a OTCYTCTBUS
y ce0st JOCTaTOYHBIX JJIsl HEr0 OCHOBAaHUN MOKET CHUJIBHO OOETHSTH KYJIbTYpY
KaK OTJIENbHBIX JIIOZCH, TaK U COOOIIeCTBa, B KOTOPOM MPUBHUBAETCS 3Ta HOpMa
- HApyUIEHUE NPEe3yMILUN OCMbICIEHHOCTH . [locnennee - camoe onacHoe.

B cmyuae ¢ P. [laiiepicom MOXXHO OBITh TOYHO YBEPEHHBIM - OCHOBAHUS
ectb. Ho B ¢u3uke XX Beka cunTaeTcsi HENPUIMYHBIM OOHaXKaTh PUI0COPCKO-
METOJI0JIOTMYECKUE OCHOBaHHUA. JTO JI03BOJISIETCS TOJIbKO BenmukuM: H. bopy, A.
OWHITeHY... Tem He MeHee, MonpoOyeM MOHSTh.

B craree P. [Ilaiiepnca ecTte npuMep, HE YKIAQAbIBAIOIIMICA B
UJCATM3UPOBAHHYIO CXEeMYy “TeopHsi - MojJelb - O00BEKT . DTO - MOJelb
['eitzenOepra nnst siAepHbIX cuil. Teopuu, MTpETEHAYIONIEH Ha OMNUCaHUE
AIepHBIX cuil, TorAa He Obu10. Crioco0 mpeacrabinenus oobekta B. I'eiizendepr
[03aMMCTBOBAJ M3 MMEBIIUXCS MOJENEH B3aMMOJEHUCTBHS NPOTOHA C aTOMOM
BOJZIOpOJia. DTy MOJENIb OH MOAMNPAaBHI, YTOObl MUOJU3UTHCA K OIBITHBIM
TaHHBIM. MOKHO, KOHEYHO, CKa3aTh, YTO OOBEMIIIOIIECH Teopuend Oblia
KBaHTOBasg MexaHuka. M Tak, u He Tak. B omumcanum atoma BOIOpOJA U €ro
B3aMMOJICHCTBHAA C IMPOTOHOM YYacTBYET €UI€ OAMH pa3lield TEOPETHUYECKOU
bu3MKyU - Teopus dNEKTpoMarneTusma. st sAepHbIX CHII TAKOW TEOPETHUECKHI
OTJI€Nl OTCYTCTBOBAJI.

[lonpoOyeM  BBIABUHYTH  THUIOTE3Y O TMPUYUHE, 1O  KOTOPOM
knaccuduxanus P. Tlaitepica He cormacyercs ¢ TeMH NpEACTABICHHUSIMH, YTO
U3NIOKEHbl B Tpenpaynieil rnmaBe. Tam Obula mpejacTaBiieHa Mpo3payuHas
KapThHa. B Hel KaXIoil TEOpUH COMYTCTBYIOT CHOCOOBI KOHCTPYHMpPOBAHUS
uealbHbIX 00BEKTOB. C MOMOIIBI0 ATUX UACAIBHBIX OOBEKTOB COBEPIIAIOTCA
JIBA BaKHBIX JeJia: MPEACTABISAIOTCA pealbHble OOBEKTbl MU KOHCTPYHUPYIOTCS
BO3MOKHBIE MUDBI.

Tak Bot, ¢puzuka no P. Ilaiiepacy HE COCTOMT W3 OJHON WM HECKOJIBKUX
(UKCHUPOBAHHBIX TEOPU, OCHAIIIEHHBIX BCEMU HEOOXOAMMBIMU JOTIOJTHEHUSIMU .
P. TMaifepic - ¢u3uk, Ha TWIa3aX y KOTOPOTO W MPHU €r0 y4acTUU MPOTEKAJIO

5

HpI/IHLII/IH, COTJIACHO KOTOPOMY KaKJA0€ MOJIOKCHUC JOJDKHO CYUTATHCA OCMBICIICHHBIM U UMCHOIIIUM
OCHOBAHU, ITOKA CKPYITYJIC3HO HEC [TIOKA3aHO O6paTHOC. Hasanme BBI6paHO 110 aHAJIOTUHN C BaXKHEHUIIIMM
HOPUANYCCKUM IPHUHINIIOM - Hpe3yMHHH€I7[ HCBUHOBHOCTH.
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HECKOJIBKO BEJIMKHX MEPEBOPOTOB B HayKe. MOXKHO 3a1aThCsl BOIPOCOM: B YEM
NO3UlLMA Takoro (u3MKa JOJDKHA OTJIMYaThCS OT BO33PEHUN  JIOTHKA,
npodecCHOHAIbHOE 3aHATHE KOTOPOTO - aHAJIM3 UMEIOIIETOCs YIOPSA0YCHHOTO
3HaHUSI, BO3MOKHBIX MUPOB U TOMY M0JI00HOTO ?

Pasnuuust MOYTH BBIBOXMMBI . JIOTHK, CKOpee BCero, OyJAeT BBIACIATH
HauOoJiee YMOpsAOYEHHBIE, YCTAHOBUBIIMECS YEThl HAyKH, a Takoro (usmka
OyAyT MPUTIATUBATH TOPSIYME TOYKU HAYKH, B KOTOPHIX OHA MEPECTPaUBACTCS ; B
ero pacCcyXJAeHHsX Bcerja OyAeT MpUCYTCTBOBATh HJES  IMOCTOSHHO
OOHOBIIIEMOI HAYKH.

“S cumran OBl TpPeNaTeNbCTBOM II0 OTHOIICHHIO K HAayKe, €cCld Obl
coryiacuics 3aUKCUpOBAaTh TBEPIO YTO-IMOO B 3TOM OOJIACTH HAYKH, I/I€ €IIe
He Bce sicHo” (Humwe bop [17, ¢. 92]).

“3aKkOH HE MOXKET OBITb TOYHBIM XOTS OBl MOTOMY, YTO TOHSATHUS, C
MOMOIIBIO KOTOPBIX MBI €10 (hOpMYJIHpyeM, MOTYT Pa3BUBATHCS U B OyIylieM
OKa3aThCsl HeAOCTaTOYHBIMU . Ha mHe mo6oro Te3uca u 1r000ro JoKa3aTeNlbCTBa
OCTalOTCs Cleabl Jormarta HemorpemumocTu” (Anpbept DuHmTeln [122, c.
143]).

3nech BO33pEHUST KPYMHBIX (DU3UKOB HEOKUJAHHO COMMKAIOTCA C
B3IUIAJaMH BHJIHBIX TEOPETHUKOB MCKYCCTBA: “‘IapaJOKCaJbHOE SBJICHUE -
HE3aBEpUICHHOCTh CMOCOOCTBYET CIIOUEHHOCTH M HEMPEPBIBHOCTH, TOTJIA KaK
3aBEPIICHHOCTh pa3pyiiaetr 3tu kadectBa’ (P. Apnxeitm [7, c. 126]). O1o - o
KUBOIIHCH, a BOT PAacCyKJICHHE, HABESHHOE aHaau3oM TBopuecTBa @.M.
JlocToeBCKOro: “...HEIB3s MPEBPAIIATh KUBOTO YEJIOBEKa B O0€3TIacHBId 0OBEKT
3a0YHOTO 3aBEpLIAIOLIECTO IO3HAHWSA. B yenoBeke Bcerma €crb 4YTO-TO, YTO
TOJBKO OH CaM MOXET OTKPBITh B CBOOOJHOM AaKT€ CaMOCO3HAHHsS.. HEYTO
BHyTpeHHe He3aBepieHHoe” (M. M. baxtun [10, c. 77-79]).

HiMeHHO B 3TOI HE3aBEpIICHHOCTH DPa3BUBAIOLICHCS (U3MKU U €€ MUPOB
Mbl BHJIUM HCTOYHHMK HecorjacyeMocTH kiaccupukamuu P. Ilaiteprnca c
IPOCTHIMU JIOTHUECKUMHU CXEMaMH “‘Teopus - MOJENb - 00beKT”. U MOoHATh 3Ty
KJIacCCU(UKAIIMIO CMOXKEM TOJBKO TOTJa, KOTJa IMOJOXKUM HE3aBEPIIEHHOCTh
HAyKM B CaMO€ OCHOBaHHE paccyxiaeHuil. B pesynaprare BHHMaHue OyneT
COCpPEIOTOYEHO Ha JIESITENBHOCTH 10 PA3BUTUIO HAYKU U BO BCEX PACCYKACHUSAX
OyleT SBHO MPUCYTCTBOBATh WJIM HESIBHO MasuuTh (GUrypa AesTemns, MO3HUIIUS
KOTOPOTO U CIY)KUT OCHOBaHUEM [JIi OTHECEHUs MOJIEJIEH K THUIlaM
knaccudukaruu P. [Taiiepnca.

Jlerko mpencTaBUTh UCAIbHbIE OOBEKTHI U MHUPBI, COOTBETCTBYIOIINE
MEXaHWKe WM J000H apyroit ¢usmdeckol Teopun. MOXKHO TMPUTIOKUTH
OoJbIlle YCWJIMHA W TOMBITAThCS BOOOPa3uTh ceOe HEOAHOPOIHBIE MHUPBI U3
UICaTbHBIX OOBEKTOB, COOTBETCTBYIOIIMX pPAa3HbIM TEOpUsAM (Hampumep, u3
TBEPABIX TEJN, MKUAKOCTEH, Tra3oB, IJIa3Mbl M YaCTUIl). 37IeCh Ba)XHBIM

6 .
U noruxu-s3mucremonoru (“3HaHHEBEH! ), U PU3UKH OBIBAIOT Pa3HBIMU. 31I€Ch peUb HIET O BHYTPCHHEH
JIOTHKE MPOEeCCHOHATBHBIX MO3UIHH.



38

OpPTaHU3YIOUIMM  HA4ajJOM MOXET SBISATBCA HUJES O CYHIECTBOBAaHUU
(yHIaMEHTaJIbHOIO YPOBHS ONHUCAHMs M MOTEHLUUAIbHOM MPEICTaBUMOCTH
BCErO0 C TMOMOIIBIO HACATBHBIX OOBEKTOB (PYHAAMEHTANIbHOTO  YPOBHS
(Hammpumep, 9acTull). MOXHO TOMBITaThbcs 00OUTHCH U 0€3 3TOM UeH - Bedb ¢
peanpHOE MPOBEICHNE TpeOyeT, Kak MUHUMYM, JIOTHYECKOTO BCEBECHMUS.

UYro ke Takoe uaeagbHble 0OBEKTHl U BO3MOKHBIE MHPBI pa3BHBAIOIIEHCS
¢uznkn? Bo3HukaeT mpeacTaBieHHE O MPUHIIMIHAIBLHO HEMOJHBIX CHHCKaX
UCATbHBIX OOBEKTOB M CHOCOOOB MX KOHCTPYMpOBaHUS. B0O3MOXHBIN Mup
TENepb HE MOXET ObITh MPOCTO MOAPOOHBIM MPEACTABICHHEM O BO3MOXKHOM
NOJIO)KEHUU  JIeNn. OTO TMPEACTaBICHHE JOHKHO OBITh  MPUHIMIHAIBHO
He3aBepIIeHHBIM. HemonmHoTa M HE3aBEpIIEHHOCTh JaXe B IMPEANOJIOKECHUU
JIOTMYECKOT0 BCEeBEIEHUs! DTO UTO-TO HOBOE.

He3nanme He o03HauaeT, 4YTO JIOMYCKAIOTCA JHOOBIE BO3MOXHOCTH.
Tpagumuu u uzaeansl JAHHOW HAYKU HAK1ao0biearom pamky Ha CIOCOOBI
paccyXJIeHusl.

[IpocTeitmuit mpumep: paccykaeHuss o0 o00bekTax (QU3NKH Kak 00
UCKYCCTBEHHBIX 00pa30BaHUIX, CTPYKTypa KOTOPBIX OTBEYAET HEKOTOPOMY
IpeJHa3HAYEeHUIO - 11eJM, oTBeprarorcs. OHU MPOTUBOpPEYAT HE MPOCTO KaKOM-
HUOYAb (PU3NYECKON TeopuH, a TIy0xke - HayKe Qu3nKe. ITU pacCyKICHUS HE
BXOJISIT B PAMKY.

B pamkax OHOJOrHH, HallpOTUB, TaKUE PACCYXACHHUS OIMYCKAIOTCS, HO
00s13aTeNbHO MO/ AKKOMITAaHEMEHT. Yaiie BCEero UM CIYKUT OOCYXKIEHHE
JTAPBUHUCTCKOTO €CTECTBEHHO-UCTOPHUUECKOTO 000CHOBaHUS
LEJIECO00PAa3HOCTH Yepe3 AMHAMUKY. BCIIOMHUTE: 3aKOH I1ara BMECTO 3aKOHa
HeNd. YBBI, CIHIIKOM 4YacTO Takoe OO0OCHOBaHHE TpeOyeTB KOHKPETHBIX
Cllydasix 4ero-to BpoOJi€ JIOTHYECKOIo BCEBEACHUA. Pexe akkoMIaHEMEHTOM
SBISICTCSI OTPUIIAHWE BO3MOXKHOCTEH TaKOro OOOCHOBaHHUS, HUCXOAsIIee U3
OTCYTCTBUSL BO MHOTMX KOHKPETHBIX CIy4yasiX HOJAPOOHO JIOKa3aHHBIX
noctpoeHuii. Bece aTu maeonornyeckne AUCKYCCHH MOPOIO CHIIBHO CMaxXHBAaIOT
Ha 3BOH MaHYpProBbIX KETOHOB.

Tpagumnuu u uaeansl MOABWXKHBI U caMu. PaMka co BpeMeHeM MEHSETCs.
To, yTO BHOMILETCS B HEE CETrOAHsS, MOYKET HE BOWTH 3aBTpa, U HAoOOpOT,
3aBTpAIllHAS paMKa MOXET JOIMYyCKaThb TO, YTO OCTAHABIMBAET CETOHSIITHSIS.
Tak, CBETOHOCHBIM 3(Qup OTBEpPrHyT (PU3MKOI HE MPOCTO Kak OMMOOYHOE
IPEIINONIOKEHNE, a KaK JIMIIHAA CYLUTHOCTh, HaTMYUe KOTOPOW HE OTpa)kaeTcs
HU Ha 4YeM, JOCTYITHOM 3MIIMPUYECKOM MpOBEpPKe. A yAEpKHUBAJICA OH paHee U3-
3a yOeXJIeHUsI B HEOOXOIMMOCTH MEXaHMYECKOro HOCHUTENs Kojiebanuii. Pamky
U3MEHWIHN - U HET 3¢dupa.

IIpexkpacHblli mpUMEpP, KOTOPBIM MOXHO HCTOJKOBATH KAaK W3MEHEHHUE
paMKu U TOSBICHHE HOBBIX OOBEKTOB, JaH B CKa3zke . YCIEHCKOIo U
nonyasipaoM  MynbThuieme o YeOypamke. B  Hawame cka3ku OeqHBIHA
YeOypamika, HU K KaKkOMy BHJy HE OTHOCSIIMWCA M HE NOMABIIMN Jake B
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SHITUKIIOTICIMYECKUI CJIOBAPh, KAJIOOHO CIIpammBaeT: “A ecnu Bel He Oyaere
3HATh, KTO 51, BBl HE OyneTe co MHOU ApYXuTh?” Ero 1ackoBo-CHUCXOAUTEIHHO
yremaroT. Ho cromno 3amknyThess UeOypalike B KOHIIE CKa3Kd O TOM, YTO OH
HEM3BECTHO KTO (“HeoO0pamIICHHBIN’), KaK TYT e MOCIeq0Bal OTBET: “XOTen
OBl 51 OBITH TAKMM HEU3BECTHO KeM, UeOyparka!”

Ecnu akueHTHpoBaTh BHHUMaHHE Ha TMPOIECCE HCTOPUYECKOTO Pa3BUTHUS
HAyKH, TO KK (akT, MOJIEITh, TUIIOTE3a OJDKHBI OIICHUBATHCS IO UX POJIH
B OTOM Iiporiecce. B MOMEHT UX TOSBICHHUS JODKEH CO3[1aBaThCid M
OIICHUBATHCS TPOEKT POJM. B KaXAbli MOMEHT OCMBICICHHS, KOTOPHIS
JUCKPETHO PACIOJIOKEHbI B HEMPEPHIBHOW HUCTOPUHU, JOJHKHBI OIEHUBATHCA
TEKyIIasi pOJib M MPOCKTUPOBATHCS €€ W3MEHEHHs. [[s1 BCSIKOW eTUHUIIBI
HAyYHOTO 3HAHUS  BaXHBI CMOCOO TMOPOXKIACHUS M MECTO B HCTOPUYECKU
pa3BUBAIOIIECICS CUCTEME, CIMOCOOHOCTh MOPOXKIAaTh HOBOE M BO3MOXKHOCTD
coOCTBEHHOH TpaHC(hOpMaITUH.

Mopnens mepBoro TtHma, MoOAeNb-rumoTe3a (‘‘rTakoe MOrio Obl OBITH”)
MPETeHIYeT Ha TO, YTOOBI JUIUTEILHOE BpEeMs ObITh MOJEIIBIO IAHHOTO O0BEKTa
U TIOPOXKJATh IO AaHAJOTUHW MOJEIM B YEM-TO AHAJIOTHYHBIX 00BeKTOB. OHa
JOJIKHA OBITH BKIJIFOUEHA B COBOKYIMHOCTH HJICATBHBIX OOBEKTOB Ha MOJIHBIX
npaBax. JTo, a HE OCYIECTBUMOCTh B PEAIbHOCTH, O3HAYAET MOsSCHEHUE K HEHl.

“Takoe MoOrjio Obl OBITH’ - CJIE€NOBATEIILHO HICAIBHBIII OOBEKT MOKET
MOJIHOTIPABHO 3aHMMATh CBOE MECTO B BO3MOXKHBIX MHUpax. PerpocmexkTuBHOE
(3aAHUM YHKCIIOM) OTHECEHHE MOJEINM K MEPBOMY THITY O3HAYAET, YTO OHA CBOIO
(YHKIHIO BHIMOTHUIIA (BBITIOIHSET).

Emie oaHO cBOMCTBO, oxugaemMoe y Mojenei neporo tuna. OHU TOJKHBI
CTAaHOBHUTHCSI HACATLHBIMU OOBEKTaMH TIPU TEOPWUHU, KOTOpas 00s3aHa WMETh
craryc ¢yHnaMmeHtanbHocTh. DyHKIMOHMpOBATH OHA MpPU ATOM OylIeT IO
UJICAIM3UPOBAHHON CXE€ME W3 TMPEIAbIAYIIEH TJIaBbl: “‘TEOpUS - MOJEIb -
O00BEKT”.

Cama ¢yHmaMeHTambHAS TEOPHS K MOMEHTY ITOCTPOSHHUS MOJEIH He
o0s3aHa cyuiecTBoBaTh. Tak Obulo ¢ Mozenbto KomepHuka - MexaHHKa
HproTOHA W 3aKOH TATOTEHHsI OBLIM CO3/aHbBI MO37MHEE. B MOMOOHBIX CiTydasx
MOJIENIb-TUIIOTE3a 3TO TOT KaMeHb, C KOTOPOT0 HAUYMHAETCA MOCTPOIlKa HOBOIO
TEOPETHUECKOTO 3/1aHUA.

Monens BTOpPOro THUIA HAMHOIO J>KECTU€ TMpHUBSA3aHA K KOHKPETHOMY
00BekTy. Eif HEOXOTHO JaeTcsi mpaBo MOPOXKAATH MO aHAJIOTUU MOJENU APYTUX
o0bekToB. deHomenosorudeckass (o P. Tlaiiepicy) mopaenbs OOBIYHO HE
(GYHKIMOHUpPYET MO cXeMe “‘Teopuss - Mofelb - 00BekT’. OHa CIyXHT
YOOPSJOUCHUIO SMIIMPUYECKUX JaHHBIX 00 OOBEKTe, MPEeJCKa3aHUI0 €ro
CBOMCTB. OTH MOJIETIM YacTO COIMPOBOXKJIAIOTCS €CTECTBEHHBIM BOIPOCOM: Kak
OCYIIECTBUTh PEIYKLHUIO (CBEJACHHME) K MOJENSIM THuma 1, Kak CXBaTUTh Ty Ke
SMIIHPUIO C TTIOMOIIBIO MOJHOMPABHOTO UCATbHOTO 00BEKTa?
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Monenu Tpex TUIOB, OT 3-TO 10 5-T0, OOBEIWHEHBI WJEEH YIPOIICHHS.
Crona BxoasaT mnpuOmmkeHue (Tum 3 - “Y4TO-TO CUMTAeM OYEHb MaJIbiIM WIIU
oueHb OonbmuM”’) U Oojee rpy0oe KadecTBEHHOE YIpoiieHue (0T “Koe-4To
orOpocuM” - TuM 4, 10 “KOe-4TO OCTaBUM’ - THII 5).

Besikass mMozenb ympolmiaer pealbHOCTh, He Tak au? Ho He Bceraa B
MTOCTPOCHUU MOJENH BCTpPEYAETCS nporeaypa YIPOILIEHHUS.
[IpotuBonocrasnstorcs nBa nytu. [lyre Komepuuka m ['anmmiesa: B OCHOBY
KJIAJeTCsl CTPYKTYpa, SICHO U rpy00 COOTBETCTBYIOIIAs MPECTaBICHUIO (DU3MKa
00 oOwekre. IloToM ee MOXHO YTOUHATH, JOIMOJHATH HEYYTEHHBIMU
NOJAPOOHOCTSMU U T.JI., HO TEPBOE JIEUCTBUE HE SBISETCS OTOpachIBAHUEM
Jetaneil B uMmerouieiicss (MplciuMoit) kapTune. [leranu mpocto He Oepyrcs,
MIOTOMY YTO IOKa HET CPEACTB UX B3ATh, U MEPBasi MOJAEIb JOCTABJISET OJAHO U3
HEOOXOUMBIX cpencTB. Hamo 3HaTh, 4TO TOMOMHSATH AECTATSIMH.

KoneuyHo, y aBTopa Mojenu MOTryT OBbITh MBICIM O CYIIECTBEHHOM U
HECYIIECTBEHHOM, BHYTpeHHEM (MpHHAJJIeKaAleM OOBEKTy) U BHELIHEM
(mopoxgaeMoM OKpy>KeHHEM), OH BbiOuMpaeT. OpaHako BBIOOP HE ecCTh
YIOPOLIEHUE HUMEIOLIErocs HACAJbHOIO LEJIOoro - TOro eme HeT. [naBHoe
JEUCTBUE - KOHCTPYHUPOBAHUE .

Korga nMmeroTcs OCHOBHBIE KOHCTPYKIIMHU U MOSIBISIFOTCST CIIOCOOBI yueTa U
yaepKaHUsl JeTaneil, BO3HUKAET JPYyrol MyTh - COOCTBEHHO VYMPOIIECHUE.
Tenepp peranu3upoBaHHOE U Ooratoe I1eJ0e CYUIECTBYeT HE TOJBKO B
pEaJbHOCTH, HO W B HJCATM3UPOBAHHON JEUCTBUTEIBHOCTH HAayKH. [[ns
BO3MOKHOCTH OIEPUPOBAHUS MPUXOAUTCA ympomatb. OO0 3ToM JeHCTBUH
ropoput P. Ilatiepnc, oOcyxnas Mmoaenu 3-5-ro THIIOB.

Ha BTOpOM myTH CHOBa MOTYT BO3HUKHYTH T€ K€ YpaBHEHHS, UTO U Ha
nepBoM. Ho B uctopum sto Oyner apyras mojenb. OTauM4aTtbesi OHU OyIyT
ciocoOoM MOpOoXkJIeHuUs, (POHOM, Ha KOTOPOM 3TO MOPOXKAECHUE MPOUCXOTUT, U
¢bynkuueit. Ilpumep - 3akon Oma. Ceiiyac OH Ui HAc - MPOCTasi MOJEINb
JUHEHHOr0 OTKJIMKA, TMPUMEHSIOMAsCS TOr4a, KOIZa BOJbT-aMIIEPHYIO
XapaKTepUCTUKY (3aBUCUMOCTb MOCTOSSHHOTO TOKa OT HAMNPSKEHUS) MOXKHO
II0J1araTh JUHEMHOM B pacCMAaTpUBAEMOM Auaria3oHe HanpspkeHur. Ho xorpa I
OM BBINOJHSI CBOIO paboOTy, MONB3YSICh AHAIOTHEHW SJEKTPUYECKOro TOKa U
NOTOKa TeIjla, HE CYIIECTBOBAJIO €IE MOHATHUN, B KOTOPHIX pabOTaeM MBI,
KpUTUKYsI ero 3akoH. [lepssiit mar Obu1 cenan I'. Omom B 1827 1. Ero monens
B MOMEHT CO3JIaHUs CJIEAYET, BEPOSTHO, OTHECTH K mepBoMy Tuity. MHTEepecHo,
YTO MpU3HaHbI 3aK0OH OMa U T€ MOHATUS, B KOTOPBIX OH (hOPMYIHpPYETCs, ObLIH
HE cpasy - MoTpedoBanoch Ooee IeCITH JIeT.

Ctpost Mozienu TUIOB 3-5 uccieaoBaTelb UMeEN Tmepes co0oil kak Obl JBe
JCUCTBUTEIBHOCTH: TOT pEaNbHBIH OOBEKT, K KOTOPOMY OYJIET OTHOCHUTHCS
MOJIENb, U UJICATBHYIO JEHCTBUTENBHOCT, B KOTOPOM 3TOT OOBEKT YKE CXBaueH
(1 MOKeT OBITh CXBay€H) HO B BHUJE, HEAOCTYIHOM ISl OTIEPUPOBAHUS.
UtoObl OCO3HATH paznuyre MeXAy 3-M U 4-5-M TunaMu, HaMm TPUXOAUTCS
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BBOJMTH €IE TPeTUl IuIacT - (OpMaNbHBIM, MaTeMaTUYeCKHl - TIAcT
3aMMCaHHbBIX YPABHEHUN.

BBeneHne TpeThero Kjacca 03Ha4aeT, YTO OTHBIHE Mbl OTKPBITO IPU3HAEM
nBe (opMbl CYIIECTBOBAHMSI MOJENM: KayeCTBEHHAss cXeMa OO0ObeKTa U
pEe3yJbTAaT pa3BOPAUYUBAHUS 3TOW CXEMBI 10 AETAJbHOW CUCTEMbI YpaBHEHUN. B
HAy4YHOW  JEATENbHOCTH  TOTJAa  HYXKHO  BBIJACIWTH  METOJIBI  TaKOIO
pa3BepThIBAHMUS .

Mopens KonepHuka MOXHO CGHOPMYJIUpPOBaTH CJIOBAMH: TUIAHETHI
oOpamrarorcsi Bokpyr CoJlHIIa TIO CBOMM OpOWTaM, - a MOXXHO HCIIOIh30BaTh
MexaHuKy HbplOTOHa M 3aKOH TATOTEHUS W 3alMCaTh YPABHEHUS JIBUXKCHUS
mwiadeT M CoNlHIAa Kak B3aMMHO TATOTEIOIIMX Macc. JTa CUCTEMa - HOBBIM
uaealbHbI 00beKT. Korna ynpoiaroT ee, OCHOBBIBAsICh Ha MPEANOI0KEHUSIX O
KOJIMYECTBEHHBIX COOTHOIIEHUSX CJIaraéMbIX, TO MOIYYarOT NPUOIMKEHUE -
MOJIeNb 3-TO TUMA (YTO-TO CYUTAEM OYEHBb MaJbIM WM O4eHb OoibiuM). Korna
YIPOIIAIOT MOJENb €Ie HA CTaJAWM HAIMCAHUS YPABHEHWUH, IOJYYarOT MOJIEIH
4-ro wim 5-ro TUMOB. MOXHO MOMYYUTh PA3HBIMU NYTSIMU OJHY U Ty XK€
CHCTeMy ypaBHeHWH. Paznuuus MexXIy TMyTIMH CTaHOBATCA  0CO00
CyLIECTBEHHbIMU Torna. Korjga MNpakTUYECKHM HEBO3MOXHO  BBINUCATH
YpaBHEHHs] 1O YOPOLIEHWUH, €CIM MCXOAUTh U3  JEHCTBUTEIBHOCTU
dbyHIaMeHTaIbHOTO YPOBHs. Mosienu TUTIOB 4 U 5 He SBISAIOTCS TPUOIUKEHUEM
TaKk e, KaKk Mojenud Tuma | - OOBIYHBIM YHPOIIEHHWEM; HE MPOU3BOAMIOCH
TaKux JEUCTBUM - U BCeE.

JItoqu Hamero BpeMEHH CKIOHHBI HEJOOLEHUBATH JPEBHUX MBICIUTENECH,
0COOEHHO TaKuX, Kak cOPUCTHI. A BeJlb OHU, HAIPUMED, SICHO BHIPA3WIN UJICIO O
TOM, YTO OTCYTCTBHE JETaJIM HE BCETAa SABISIETCS PE3YJIbTATOM €€
oTOpachiBaHMs UM yTepHU, CHOPMYITUPOBAB 3TO B XapaKTEPHOU st cOQUCTOB
adopuctryecKku-upoHndHON popme: “Uto ThI HE TepsI1, TO uMeenib. Pora Tel He
Tepsia1. 3HA4YMT, y TeOs ecTh pora’.

[lepeitnem k MoxaensM Tuna 6. OTO - OTKPOBEHHBIE AaHAJIOTWU, HE
MMEIOIIUE YaCTO JOCTATOYHBIX TEOPETUUECKUX OCHOBaHUM. OHU - IEPBBIE IIATH
B HE3HAaeMoe, MOCTKM K MOJeNsIM - TUIoTe3aM. YOeIuBUINCh B
pPEe3yJNbTaTUBHOCTH TAaKOIoO Illara, YYeHbI MOXET o0paliatbcs C HUM Kak C
MOJIeIbIO TIepBOro THMa. B ciaydae ke Heyaauu Bce paBHO OyJeT MOy4eHO
3HaHUE, MOJIe3HOE Id (QYHKIMOHUPOBAHMS HAyKu. B yacTHOCTH, 3T MoOjenu
JAIOT BO3MOXXKHOCTH CTaBUTh SKCIEPUMEHTbI. TyT MecTo i OOdbIIoro
BOIIPOCUTEIBHOTO 3HAKA: HEYXKEJIM JUIsl SKCIIEpUMEHTa HyXHa Mojienb? UToObI
OTBETUTH Ha 3TOT BOIPOC, BBEJIEM PA3IMUEHUE FKCIIEPUMEHTA U OIIbITA.

Kak rnaBHOE BBIIETMM Tako€ OTIMYME: IKCHEPUMEHM PEUIAET BOIPOCHI,
pa3pemaeT JUIeMMbl, Onblm MOTYYaeT 3HAHUS O SBJIEHUSAX M IpoLeccax, 1aBas
ux onucanus. [IpoaykT sKcepuMEHTa - MOATBEPKIACHUE WM OMPOBEPKEHUE
TEOPETUYECKOTO 3HAHUS, aKKyMYyJMPOBAaHHOTO B MOJEISAX, MNPOAYKT ONBITA -
OMMCaHUE, SMIUPUYECKOE 3HAHHE, KOTOPOE C COBPEMEHHON TOYKH 3PEHUS
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npe/IcTaBIseT coboil MaTepHanbl K Pa3MBIIUICHHIO . TeOpHs, BOOpYXKEHHAs
MOJIEJIMPOBAHUEM, CTABUT BOIPOCHI IKCIIEPUMEHTY, a I OIbITa IOCTABIIAET
cpencrBa onucanus. M Hy)KHBI 371€Ch pa3HbIe TEOPUH.

Ot Apucrorens no JleoHapao na BuHYM CTaBMIIOCH MHOTO OIIBITOB 11O
W3Y4YEHUIO TajeHus. lccnenoBannch SMIUPUYECKHAE 3aBUCUMOCTH BPEMEHU
naJieHus OT Beca (BOIPEKH BYJIbIapU3aTOPCKOMY MHEHMIO O TOM, YTO JIPEBHHE
HE CTaBWJIM OMBITOB). HO M3 3THX 3MNIUPUYECKUX 3aBUCUMOCTEH HENb3s ObLIO
BBIBECTH MeXaHMKH [116].

OKCHEpUMEHT U COBPEMEHHAasg TEOPETHYECKas CMEJIOCTh HA4yalluCh C
[Namunes. lyTka oM - 3asBUThH, YTO BCE Tejla NMAJalOT OAMHAKOBO, KOIJA 3TO
OYEBUJHO HE TaK. A OCHOBAaHMEM JUJIS 3a5BJICHUS CIY>)KWIH B IIEPBYIO OYepelb
DKCIIEPUMEHTBI MBICJICHHBIE, TPUBOAMBIIKE BO33PEHUS O 3aBUCUMOCTH BPEMEHU
IIaJICHNs OT BECa K MapaJoKcaMm.

[TonpoOyem MOCTaBUTh TakOW MBICIEHHBIH 3KCHepUMEHT. OIUMHAKOBbBIE
Tena MajaroT OJWHAKOBO. ONBIT MEpBBIM: BO3bMEM [1Ba OJIMHAKOBBIX TElIa U
OJTHOBPEMEHHO OTITYCTMM MX C OJJMHAKOBOW BBICOTBI. PacCTOsIHME MEXy HUMH
CO BPEMEHEM MEHSThCA HE JOJDKHO - OHM MaJaroT OAMHAKOBO. CoeIuHUM
TEeNepb OTH Tejla OEUeBKOM, JIETKUM CTEp)KHEM WIM €lle 4YeM-HUOYyIb
nonoOubM. [lomyumnu enunoe Tenmo BaBoe Oombiiero Beca. OHO JIOIKHO
naaath ObIcTpee (110 UMEIOIIMMCS TEOPETUUECKUM MpejcTaBieHusiM ). C apyroit
CTOpPOHBI, HaJMYWe HEHATSIHyTOW O€4YeBKM BpsAA JU MOXKET OKa3aTb
CYLIECTBEHHOE BO3JECHCTBHE Ha BpeMs IajeHusd. HakoHen, Takxke Kaxercs
HEPEATMCTUYHBIM, YTO NMAJAOIIME HA HEKOTOPOM PACCTOSHHUM APYr OT Jpyra
TeJa HeJlb3s1 CYUTATh OTIECIbHBIMU.

WTak, CTONKHYIMCH pa3HbIC 3HAHUSA, W YK€ IIOYTH OYEBHJIHO, YTO HE
CYLIECTBYET IIPOCTOM CBSA3U BECAa U BPEMEHM IaJeHus. Ternepp MOKHO IMOWTH Ha
OallHIO U MPOBEPHUTH, MOBTOPUTH MBICICHHBIA KCIIEPUMEHT B HAType: B3STh
JIBA OJMHAKOBBIX Te€la, OpPOCUTh HMX IO OTAEIBHOCTH MU OJHOBPEMEHHO,
CBSI3bIBAsI U HE CBS3bIBAS.

MBICHIEHHBII HSKCIIEPUMEHT CTaJKUBAET pa3lUyHble 3HaHUs, 00pa3ys
MapaZOKChl. SIpKUN NpUMEDP - NPUBEICHHBIA PAHEE MBICICHHBIA JSKCIEPUMEHT
A. DHHITeliHa ¢ 6eroM 3a cBeTOBOM BOIHOM. C OJTHOM CTOPOHBI, TIPHU MEPEX0/IC
K COCTOSIHHUIO NPSIMOJMHEHHOTO JBHKEHHS HHUYErOo HE JODKHO MeHATbes. C
JIPYroW - 3acThIBIIAs JJIEKTPOMAarHUTHAas BOJHA HEBO3MOYKHA B HOPMAJIBHBIX
YCIOBUSIX. OJIEKTPOMAarHeTW3M BCTYNMA€T B NPOTUBOPEYHE C MIPHUHIUIIOM
oTHocHuTenbHOCTH . HykHO pa3pemienne nporuopeunsi. OHO U ObUIO 1aHO.

BaxkHad netanb: B MBICICHHBIX 3KCIEpUMEHTax A. OHHIITEIHA 4YacTo
KOHKpPETHbIE 3HaHUS (B O3TOM IpUMEpPE - 3aKOHbI DJIEKTPOMAarHeTU3Ma)
CTaJKUBAJINCh C 00Jee MMUPOKHUMHU KOHIENTYyaJbHBIMU - “‘paMOYHBIMU”

;

CymiecTBYIOT U APYTUE BapUAHTHI CIOBOYNOTPEOICHNUS, HAIIPUMEDP, BMECTO OIIO3UIMH “OIBIT - SKCIIEPUMEHT”’
paccMaTpuBaroT IPOTHBOIIOCTABICHHE “HAOIIOACHHE - SKCIIEPUMEHT ’, CUNTAast SKCIIEPUMEHT aKTHBHBIM, a
HaOJII0IeHHE TTAaCCHBHBIM.
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NPEACTAaBICHUSAMUA (34€Ch - TMPUHUUIIOM OTHOCUTENBHOCTH). Kpurukys
KBAaHTOBYKD MEXaHHMKY, A. OHHIINTEHH TMOCTOSHHO CTAJIKUBaJl pPaMOYHbIC
NpeICTaBIeHUusI O (U3MUYECKON peanbHOCTH, CIOXKHBIIMECS B KJIACCHYECKOU
busuke, ¢ 3apoxaaBiielics HoBoM ¢usukoi. HoBas pamka MHOTMM oO0s3aHa
3TOM paboTe A. DUHIITEHHA.

Ecnu B MBICJIEHHOM 3KCIIEPUMEHTE TOJIYYEH MApPaJOKC, 3HAYUT HAJ0 YTO-
TO MEHATh. [lapasokc - elle OJHO TIOCTaTOYHOE OCHOBAaHUE I NMEPECTPONKU
(mepBoe, kak Bbl mOMHUTE, HaTMYuE aabTEPHATUBHOU Teopuu, O0Jee YCIEIIHO
MPOU3BOIAIIECH MOJCIIHN ).

[locTtpoenne ™Mojenu - JAEMOHCTpAaIlMd BO3MOXKHOCTEH MOMKET OBITh
MeTaQOpHUUECKH OXapaKTepPU30BaHO KaK OOKMBAaHUE BO3MOXKHOIO MHUpA. ODTH
MOJIENTM BaXHbl Kak (OH ombiTa U dKcnepuMeHTa. OHU  OOCITYyKUBaIOT
MOCTPOCHUE MoOJeneld i OOBEKTOB pEalbHOTrO0 MHpa, CIyKa Kak Obl
KUpIIMYaMu B DJTOH CTpodike. MOXHO yCMOTpeTb M JApyrue (QyHKIHH.
HekoTopsie (3K HECOMHEHHO MOUTYT IVIABHBIM YTa/IbIBAHHUE SIBJICHUS JI0 €TO
AMIIUPUYECKOTO0 OOHapyxeHusi. FIMEeHHO yrajapiBaHUE Ha MPOCTOM cXeMe, a He
npeJcKa3aHue, IOCKOJIbKY TIOKa pealbHOTO OO0BEKTa HET, €CTh TOJBKO
HEMPOTUBOPEUMBAsl BO3MOKHOCTh. Ee Haj0 ellle peann3oBarh U MPOCTas CXeMa
OyzeT pyKOBOJAUTH 3TOM peanusanuen cama, odpacras JeTalsMU 1O J0pOre.

Knaccudukanuio Mbl TONBITATUCH TOHITH, pACCMATPUBAs KOHIIETITYaJIbHO
OTKPBITBI MHp pa3BuBaromelics ¢u3uku. Bo3moxeH 1M WHOW TOAXO0J K
MoaenupoBannio? Koneuno. Touka 3peHHS MaTeMaTHKOB - MPUKIAJIHHUKOB,
HampuMep, He OyJeT COBMaaaTh C BO33PCHUSIMH (PU3MKOB, HO HE 00S3aTEIBHO
OyZeT UM MPOTUBOPEUYUTH. B IBYX HE Tak 1aBHO BBIMIEAIINX KHUTAX U3BECTHBIX
CHELMAINCTOB CJeJIaHa IOIbITKA CHCTEMAaTUYECKH HCCIEN0BaTh caM Ipolecc
MPYMEHEHHS] MaTEMATUKHU K €CTECTBO3HAHMIO U TexHUKe [ 14, 15].

A BOT eme ofHa 00JacTh MOEIMPOBAHUS, MOPOXKICHHASs HACYLTHOU
HEOOXOAUMOCThIO.  JlesTeNIbHOCTh YeJI0BEUECTBa ctasia  (hakTOpOoM
IUTaHETapHOTO  MacmiTaba. VYike cedyac JACWCTBUSA, MNpeANpUHUMAEMbIC
YeJIOBEKOM, OKa3bIBalOT CHUJIbBHOE BO3JeHCTBUE Ha Ouochepy © KiIuMmar.
BosHukna mnoOTpeOHOCTH TpEACKa3bIiBaTh MOCIHEACTBUA TaM, TJe MPSAMOE
HKCIIEPUMEHTUPOBAHNE HEBO3MOXKHO [74]. Iloctpoennl Mozenu Ouocdepsl u
KJIMMaTa, PKOHOMUKH M jgaxe mupa B 1eiaom [106]. CymiecTByloT U MeHee
ri100abHbIE MOJICNIN, HAIPUMEP, OTAEIBbHBIX MOPEW U TOPOJIOB - PETUOHAIbHbBIC
monenu. Bces sta BaxkHas oO0OnacTb 3HAHUS U JEATENBHOCTH Ha3bIBaeTCA
umMumayuouHvim mooenuposanuem. OHa o0beuHseTCs He QyHIaMEeHTaIbHBIMU
KOHIICTIIIUSMHE, “OMPOKHUIBIBAEMBIME~ B OOBEKT (Kak (hpu3mKa), a TEXHUKOH H
Jake TEXHOJIOTHEH MOCTpoeHus: mojeneil. B Guosiornu M TeOpuu 3BOJIIOLNH,
HECOMHEHHO, €CThb IPOCTPAHCTBO JUII NPUMEHEHHS HMHUTALHOHHOIO
MOJENUPOBAHNS , HAIPUMED, PA3bIIPIBAHUE YBOJIOLMOHHBIX CIIEHAPUEB.

3auem BooOIIe HyX)HBI Mojenu? M3 Bcero MHOXKeECTBa (PYHKIIMA, KOTOPBIE
OHM MOTYT BBIIIOJIHATh, BBIAEIUM celdac aBe. Mojenu ciykar B Ipouecce



44

UCCIICZIOBAHUS 3aMECTUTEISIMH OTIENbHBIX OOBEKTOB W3 HAIIeW MPaKTHUKU U
SBIIIIOTCSL KaK OBl aKKyMyJIsiTOpaMu 3HaHUU 00 3THX oO0bekTax. C MmOMOIIbIO
MOZEIIEN (ocobenHo - TUHAMUYECKUX ) MOYHO MMHATHPOBATH
(GYHKIMOHMPOBAHUE W MPOTHO3UPOBATH OyAyIIME CBOWCTBA OOBEKTOB HIIM UX
CBOICTBA B HOBBIX, paHEe OHMIMUPUYECKH HE OINHUCAHHBIX CUTYaLHsX.
MonenupoBaHue CIIy>KUT YaCTUYHOW 3aMEHOU COOpY SMIMPUYECKOTO 3HAHMS,
COKpaIasi 4ucio HEOOXOIWMBIX OMBITOB W HaOmoaeHwii. OHO K€ sBIsSETCS
OCHOBOM JKCHepuMeHTa. Bce 3TO MOKHO paccMaTpuBaTh Kak NPOSIBICHUE
OJTHOM (PYHKIIMU: COOTBETCTBOBATH OT/IEIHLHOMY OOBEKTY.

C npyroit CTOpOHBI, MOJIEIH BBIMIOJHSIIOT OCOOYIO CMBICIO00PA3YIOIIYIO
pOJIb B CHCTEME HAYYHOTO 3HAHUS. DTO Ta ke (QYHKIIHS COOTBETCTBHUS OOBEKTY,
TOJIBKO MO-JApyroMy pasBepHyTasi. CMbIca oOpa3yeTcs B Mpolieccax MOHUMaHUS,
KOTOpBIE BCEr/a B KOHEUHOM HWTOrE CBSI3aHbI C BHESI3BIKOBOM JAESTEIBHOCTBIO.
OTOT acnekT ‘“TIOHMMaHusi TIOHUMaHWs X ~ SABISIETCS JONOJHHUTENIBHBIM K
pacCMOTPEHHOMY B NEpBOM riaBe. Tam Mbl MOJYEPKUBAIH, YTO B CBOEM HTOIE
MOHUMAaHUE MpeAroaraeT yMeHrne oO0OCHOBBIBATh, OOBACHITH M MCHOJIb30BAThH
MOHATOE. 37€Ch ke MOAYEPKUBACTCS, YTO B MPOIEcCe MTOHUMAaHUsI HEOOX0UMO
oOpaleHue K JeHCTBUTENBHOCTH U BHESA3BIKOBOM IE€ATEITLHOCTH.

KpaiiHumM BbIpaX€HHEM OTOM TOYKM 3pEHHsI SABIAECTCS JOKTPUHA
OnepayuoHaIu3Ma:; KaxJaoMy MOHATHUIO JIOJKHBI COOTBETCTBOBAThH MPOLEIYPHI
U3MEpeHHs (JUIs1 KOJUYECTBEHHO BBIPAKAEMBIX CBOWCTB) WM OOHApyKEeHHS,
KOKJIOMY BBICKa3bIBAHUIO JOJDKHO IIOCTaBUTh B COOTBETCTBUE MPOLIEAYDPY
IMIUPUIECKON MPOBEPKHU - HHAYE OHO OECCMBICIIEHHO. JTa JOKTPUHA B YUCTOM
BUJIE HEXU3HECIOCOOHA - BEIb TaKW€ BAXKHbIC JUISI HAYKH TMOJOKEHHUS, Kak
€BKJIMIOBOCTh WJIM HEEBKIUIOBOCTh T'€OMETPUM MHpa WM [PUHLUII
OTHOCUTEJIBHOCTH, a TakXe NepBbld 3akoH HbioTOHa (MPUHIMUIT WHEPIUHU) U
MHOIO€ Jpyroe¢ He JOIYyCKAlT JKCIEPUMEHTAIbHOM TIpoBepku. Ha
HEIMOCPEACTBEHHBIN CyJ AKCHEPUMEHTA BBIHOCSTCS MOJEIH, a 3aJ0)KECHHBIE B
HUX OCHOBHBIC TMPHUHIMMBI TOJJIEKAT OOBIYHO HE JOKa3aTeNbCTBY WIIH
OMPOBEP)KCHUIO, a  “‘JacTHBIM  OmpeaeiaeHusM”  (€CiM  TOJIb30BaThCs
IOPUINYECKUM SI3BIKOM) 00 YCHEIIHOCTH WM O€3yCIEIIHOCTH MOJEINPOBAHUS
Ha UX OCHOBE. JDT0 Xopoio nouuman A. [Tyankape [83].

JIokTprHa omnepalndoHaIM3Ma TEM HE MEHee IoJIe3Ha KaK NpeleibHOe U
KapUKATypHO SICHOE BBIpa)KEHUE BaXKHOW OCOOEHHOCTHM OOpa3oBaHUsl CMbICTA -
oOpaleHust K JeHCTBUTENbHOCTH. HCTPYMEHTOM Takoro OoOpalieHus Ciyxkat
Mozenu (uX (YHKIUS - COOTBETCTBOBATH OTACNIbHBIM 00OBekTam). IloaTomy
OCMBICIICHHE TEOPETHYECKHX IIOJIOKEHUN BEAET K MOJECIMPOBAHUIO HAa UX
ocHOBe. BHe 3TOM JesTebHOCTH CMBICT MIPEACTABISAETCS 00ETHEHHBIM.

[TpoummtocTpupyeM TO, Kak HEOOXOAUMO 00paIaThCsi B X0J€ TOHUMaHUS
K JIEWCTBUTEIHLHOCTH Ha Jaleko He (U3HKO-MaTeMaTHYeCKOM IMpumepe. Y
KaKOr0 KUBOTHOTO CJIEJIbI MEPEAHUX Jall HaxoAATCs M03au CIeI0B 3aaHuX? B
0001 ayauTopuu OOJbIIE IMOJOBUHBI MPUCYTCTBYIONIMX Cpa3y OTBETAT: Yy
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3aiilia. A Tak Jim 370? PacCMOTpUM LIENOYKY 3asiYbHUX CIEAOB: - ... - 3aIHUAE JIAIbI
- TIepeIHUE JIamlbl - 3aJlHAE - TIepeJHME - 3aJHHE - nepeaHue - ... M mepen
cllefaMu 3aJHUX Jal - CJIEIbl MEePEeJHUX, a MOCJIE CIAEAO0B 3aJHHUX Jaml CIeAbl
nepenHux. HemHoro moaymaB, MOXHO cooOpa3uThb, 4YTO VY JIHOOOro
YETBEPOHOTOr'0 CJIEAbl MEPEAHUX Jal HAXOAATCS MO3aJH CJIENO0B 3aJHUX B
TaKOM CMBbICJIE: B IIEMOYKE CJIEJ0B HAWAETCS HEMajo CIENOB MepeaHuX Jarl,
ONMKaMIIui K KOTOPBIM CJIE]] CTIEpEIN OCTaBJeH 3aaHell manoi. MckmoueHue -
T€ LIETOYKH, T 3aJIHUE JIallbl CTABUJIMCH B CJIEJbI IEPEIHUX. A UeM K€ BbI3BaH
OTBeT “‘3as1”7 TE€M, YTO y 3aiilla B MPBLKKE Jalbl MEPEKPEIIMBAIOTCS U 3aHHUE
OKa3bIBalOTCA BHepenau mnepeaHux. Kak HU cTpaHHO, BOMpPOC O clenax ¢
MpeAnoIaraéMbIM OTBETOM “3asl]’ KOUYET MO JIETCKHUM BUKTOPUHAM.

Dddext n10XkHOr0 MOHMMaHM: (Ppa3a BhI3BIBAET OOpallEeHUE COBCEM HE K
TOW JEHCTBUTEIBHOCTH, K KOTOpPOM OHAa (HOPMATbHO OTHOCHTCS - 00pa3
MPBITAIOLIETo 3aiflla 3aCIOHSET LEeMOYKU ciieloB. Takoe ABOITHOE HAINOJIIHEHUE -
HE PeaKOoCTh. MBI elie He pa3 CToJIKHeMCs ¢ “ad¢dekTom 3aiila” B TEOPETHKO-
HBOJIIOIIMOHHBIX PACCYXKJEHUAX. bBynyT, B YacTHOCTH, pa3o0paHbl (pasbl:
“EcTecTBeHHBI OTOOp JEHCTBYEeT HAa (PEHOTHUIIBI”, - B CICAYIOMIEH TJaBe, a
“EcTecTBeHHBI OTOOP - €AMHCTBEHHBIM HAMPABJICHHBIA (DAKTOP IBOJIIOIUU, - B
rnaBe “U3mMeHynBOCTD”.

[Tocnennuit Bompoc o kiaccudukanuu P. [laiieprnca: Henmp3s nu ee
yinyuminth? KoHeuHo, moxkHo. OHa mpoBefieHA MO CI0XHOMY (COCTaBHOMY)
OCHOBAHHUIO - M0 OTHOIICHUIO MOJIETH K peanbHOCTU. [To3ToMy /U1t moHMMaHUs
noTpeboBaNach NIUTENbHAs nemudpoBka. Teneph MbI MOTJIA OBl OTOPOCHUTH
UCXOJIHYIO KJIAcCU(UKAIIMIO U Ha OCHOBE BBIPAOOTAHHOTO MOHUMAaHUS CTPOUTH
HOBYIO, Oosiee akkypaTHyto. Ho crout nmu? [Ipennaraem ocTaHOBUTHCS 371€Ch.

Nmeer nu mpuBefeHHBIM pa3dop oTHomieHwe Kk Ouonoruu? Hepenko
NPUXOJUTCS CIBIIIATh U YUTaTh, YTO (PU3MKA HAXOJUTCS B JIyUIIEM MOJOXKEHHUH,
yem Ouonorusi. [Ipu 3ToM ykaswpiBaeTcsi, 4TO0 OOBEKTHI (PU3UKHU TPOIIE, MEHEE
WHAUBUAYaJbHbl M 3TO IMO3BOJSET H3y4yaTh SBICHHS, BOCIPOU3BOJUMBIE C
BBICOKOM TOYHOCTBIO. TeM U OOBSICHSIOT, YTO B KOJIMYECTBEHHOM,
MaTeMaTUYECKOM OINHMCAaHWU CBOMX OOBEKTOB M MpPEACKa3aHUM HUX CBOICTB
dbu3MKa qocTUIIa TOpa3ao OOJBIIEro ycrnexa, 4eM OHOJIoTusl.

Haunem o0cyxaaTh 3Ty TOYKYy 3peHHMs ¢ KOHIa. Hecmeumanuctbl 4acTo
MPEYBETUYUBAIOT 00JaCTh MPUMEHUMOCTH B (PU3UKE TOYHBIX KOJUYECTBEHHBIX
NpeiICcKa3aHnuii, HCXOASIIMX U3 OCHOBHBIX NMPUHUHUIIOB. TyT Ba)KHO YTOYHHUTH, O
Kakoi oOnacTu uAeT peub. Ecam o MexaHuke NBHXKEHUS HeAePOpMHUPYEMbIX
Wi cnabo AepopMUPYEMBIX TBEPABIX Tel, TO Ja - TYyT MHOTO€ MOKHO
COCUUTaTh, BO3HUKAIOIIME TPYIHOCTH MMEIOT OOBIYHO MaTeMaTHUYeCKH
XapakTep - MOJIEIHN CaMHU MO cebe TOCTaTOYHO TOYHBI U 0003puMbl. Ecnn umger
peub 00 arome BojopoAa - TO cHoBa na. Ho monenupoBanue (U3HMUECKUX
CBOMCTB TBEPIBIX TEN W JKUJIKOCTEH, U JaKEe JOCTATOYHO CJIOKHBIX aTOMOB H
MOJIEKYJI HEBO3MOXHO C TaKOM TOYHOCTHIO. B Macmirabax Bceit pusuku o061actb
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TOYHBIX TEOPETHYECKUX MPEACKA3aHU HE OYEHb BEJIMKA, XOTsS, KOHEYHO, U
3HaYUTENIbHEE, YeM B OMOJIOTHUH.

KonnuecTBeHHBI S3bIK M MOJENHM HMCHOJIB3YIOTCS 3HAYUTENBHO IIHPE.
[Toutn Bca Qusuka (ga 4ro TaM “mOYTH - BCSI) IMOJB3YETCS DTUM SI3BIKOM.
HeBaxxHO, 4TO MBI HE MOKEM BBIUHCIUTH YAEIBHYIO 3JIEKTPOIPOBOIHOCTh MEAH
U3 “OCHOBHBIX MPUHIMIOB”. ['opa3io BakHee, UTO Mbl MOKEM €€ U3MEPUThH U
MCII0JIB30BaTh MOJIYYEHHOE YHCIIO J1ajiee, B IPOCTHIX MOJENSIX THUIIOB 3-5.

Xopoliasi BOCIIPOU3BOJAUMOCTD SIBICHUHN, TOBTOPUMOCTh JKCIIEPUMEHTA -
HEOOXOMMOE YCIIOBUE JJISi MIPUMEHEHUS! KOJHMYeCTBEHHOro Mmetona. Ecim ke
JeTaIld HE BOCIPOM3BOAMMBI, CHUCTEMAa CBEPXUYBCTBUTEIbHA K BHEIIHUM
BO3JIEHCTBUAM (MHOTIIa MOKET JIa)K€ MOKAa3aThCs, YTO €€ MOBEICHNUE 3aBUCUT OT
HACTPOEHUSI HKCIIEPUMEHTATOpa, XOTSA, KOHEYHO, HA00OpOT), TO MOXET
U3y4aTbCsl SBJIEHUE ‘‘BOCIPOM3BOAMMON HeBOcIpou3zBoauMocTh . bospmioe
JOCTIKEeHUE (DU3MKOB - BBIJEJIEHWE BOCIPOM3BOIUMBIX 3((EKTOB U3 Xaoca
MEJKUX JeTaJIeld, KOTOPbIE MOT'YT CKJIa/JbIBaThCA B HEMOBTOPUMYIO KapTuHy. Ho
9TO - JOCTH)KEHHME, K HEeMy HaJ0 CTpeMHUTbcs. B Ouonorum Toxe ecTb
3aMevaTeNlbHble MPUMEpPHl  BOCHPOM3BOJMMOCTH, CKaXXEM, MEHJIEJIEBCKOE
pacuieruienue rudopuoB ropoxa 3:1 (moapodbHee 06 3ToM cM. B riaBe “Mojenb
Mennens - Moranacena™).

OObekThl (U3HKKM HE BCEr/la WHIUBUIYaTbHBI. DJEKTPOHBI, HAIPUMED,
naxke Oonee yeM onMHAKOBbI. OHM TOXIECTBEHHBI. [IpO 3MEKTPOHBI HENb3st
CKa3aTh: 3TO TMEpBbIM, a 3T0 - BTOpod. Ho BOT KpHCTauibl BO MHOTHX
OTHOIICHUSX WHAMBHUIyaJTbHBI. TO XOPOIIO U3BECTHO IOBEIUPAM U (PU3UKaM.

Ecniu xonote JAByMs KamMHSIMH Opexu, TO Tmpu Onuskoil dopwme,
JIOCTaTOYHOM TBEPIOCTH U MPHUOIU3UTENHHO paBHOM Macce JTH KaMHH
MpeCTaHyT Mepesl HaMu Kak ofuHakoBble. Ho ecnu u3yyaTh TOHKHE CBOMCTBA,
TO JOOUTBHCS MOBTOPUMOCTH CJOXKHO, @ Cpa3y BO BCEX BAXKHBIX JETANSIX YaCTO
HEBO3MOXHO. TyT ocoO€HHOE 3HaueHUuEe MPUOOPETAeT BOMPOC: a YTO MOXKET
MEHSATBHCSA HE CIMIIKOM CHUIIBHO?

W, HakoHell, 0 COKHOCTU 00bEeKTOB Onosioruu. CloXKHOCTh, IOHUMaeMast
KaK TPYJIHOCTbh MU3y4Y€HHUs, BECbMa OTHOCUTENbHA. OOBIYHO CIIOXEH TOT BOIPOC,
JUTSL pEIICHHS] KOTOPOTO HET MOAXOASIMX cpeacTB. CI0XXHOCTh B 3TOM CMBICIIE
= OTCYTCTBUE DPa3BUTOM TEXHHUKHU HccienoBaHus. Pemennas mpobiema 9acto
Ka)KeTCsl POCTOM.

IleHTpanpHbI TE3UC KHWIW, BBIABUHYTBIA M Cpasy NOABEPTHYTHIN
COMHEHMIO B TIEPBOM IJ1aBE, UCITOJIB3YETCS B JABYX CIEAYIOIIMX TJIaBaX MOYTH
0e3 um3MmeHeHus. OH TOCTYXHT HaM CpPEACTBOM [UIsl TMOCTPOSHHUS MHUpa, B
KoTopoM “Bce mo JlapBuHY”, W JJIi U3rOTOBJICHUS MOJEIEH - KUPIUYUKOB -
“oT0OOop MO MpHU3HAKY”’, U3 KOTOPBIX OCTpauBaHHEM, JeTalu3alueil u cOOpKon
KOHCTPYUPYIOTCSI OCHOBHBIE MOJIEIHN HBOJIFOIIMOHHBIX MTPOIIECCOB.

Mup, B kotopoMm “Bce mo apBuny”’, - mup [lapBuHa NPUHUMIUAIBHO
OTKpBIT. B HEM MHOro mpoOjieM W He3HaHus. Mojenu “oTOéop 1o MpusHaKy”,
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HANPOTHB, 3aJIal0TCS MPECIIbHO JKECTKO U OMpEeIeHHO. B HamieM u3inoxeHuu
KOHCTPYHMPOBAHHE OTKPBITOH, HE3aBEPIICHHON IeHCTBHTEIBHOCTH IapBUHHU3MA’
mpeamecTsyer Oosiee  (GOpMaTU30BaHHBIM YacTsIM 3aT€M, YTOOBl HMETh
BO3MOXKHOCTh pa30upaTh NpocThie MojAenun Ha (oHe Oosiee Ooraroi
nerictButenbHOCTH. C IPyro CTOPOHBI, M1 MOJETH B CBOIO OYEpPEIh MEHSIOT
HAaIlld TIPEJICTABJICHUS O IIEJIOCTHOM MHUpE, JaBas HMHCTPYMEHT ISl €ro
pa30opKH.

BHOBB MO{YEPKHEM LEeHTPAJIbHBbII Te3UC: K03 puuueHT
Pa3MHOKeHHS B IaHHBIX YCJIOBHUSAX - €IMHASI MepPa ONTHMAJIbHOCTH.

8
Cnez[yeT 06paTI/ITB BHMMAaHHUEC HA TO, YTO IOHMMAaHHUEC TEPMHUHA “I[apBI/IHI/IBM” MOJKET OBITh Ppa3JIMYHbIM W HAIl
B3I Ha YYCHUC I[apBI/IHa MOJKET HC COBIIAZATh C MPCACTABICHUAMU APYTIUX aBTOPOB.
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MO[AEJb AAPBUHA

Hapeunuszm - kapmuna mupa 8 buonoeuu. buocgepa u ee cenomens. Ilpodnema
opeanuzma.  Tpueoumas  cpeoa. Paccmosinue  medxcoy — 2eHOMUNAMU.
Uepapxuunocmo cenomenu. Paouyc ckpewusanus u opaunvie npeonoymeHus y
oposogunvl.  [unamuuyeckoe  obOvsacheHue  uepapxuunocmu. Ilpodnemul
NPOUCXOANCOEHUSL BbICUUUX MAKCOHO8. Boccmarnosienue ucmopuu u 8blMupanue
ounozaepos. Cama mooenv. Ymo uepapxuuno?

MOXHO JIM TOCTPOUTH MO/JIEJNIb, ONHUCHIBAIONIYIO “‘BCe, Kak ecTh ? Takas
MOJ€EIb, BO-MEPBBIX, HEBO3MOXKHA, a, BO-BTOPHIX, HE HyxkHa. Ee Henb3s Hu
3amucaTh, HU uccaeaoBaTh. Ho Bce jke MBI 4acTO paccykjiaeM Tak, Kak OyaTo
ATO BO3MOKHO, TMPEJCTaBIsAs, HApUMEp, MEXaHUYecKyro BceneHHyo Kak
COBOKYITHOCTh B3aMMOJICCTBYIOIIMX YacTHUIl. Majo KOro CMYIIAET, YTO MOJHOE
ONMCAHUE COCTOSIHUA BceleHHONW, Kak KOOpAWMHAT M CKOPOCTEM 4YacCTHII,
HarpuMep, MPOCTO Herje OyneT 3amucaTh - TrpydoO TOBOps, OHO JIOJDKHO
coJiep>KaTh CTOJBKO ke mHpopmaru, kKak Bcs Beenennas.

TyT npuxoauT Ha yM JaBHUM MapajoKC: HEBO3MOKHO COCTABUTH IOJHOE
ONMucaHue JucTa OymMard Ha HEM caMOM, Tak Kak TmepBas ke Oyksa,
HauepTaHHas Ha JIUCTE, U3MEHUT €r0 U B CBOIO Ouepeib MOTpeOyeT OmucaHus.
A erie BcrioMuHaeTcs cTUIIOK: Y momna Oblia cobaka...”

IIpencraBienuss o0 “BO3MOXHOM TIOJOKEHUU Jei°, TEM HE MEHee,
CUCTEMATUYECKU UCIONb3yIoTCcsl. HoBble 3HaHHUS MBI OTIpaBIsieM B 3TH
BO3MOJKHBIC MUPBI 1 TaM COTJIACyeM CO CTaphIMU (B Mpejiesiax BO3MOKHOCTEH ).

CymiecTBYIOT pa3iMuHble MHEHUSI O TOM, UTO SIBJISIETCS TJIABHBIM BKJIAJIOM
Y. JapBuna B Owuomorutro. Croja BXOJUT OOBSCHEHHE II€J€CO00PA3HOCTH,
JeTaIbHasi pa3paboTKa ujei 00 IBOIIOIUU M €CTECTBEHHOM OTOOpPE W MHOTOE
npyroe. Ham xaxkercs, uto ¢ paboramu Y. /lapBuHa B OMOJOTHUIO MPHUIILTIA HOBAsI
“kapTMHa MHpa” - W 3TO camoe TiaBHoe. bombinas dacte ¢GparMeHTOB ATOM
KapTUHBI OblJla M3BECTHA U paHbIIIe, HO KakK IIeJIbHAs, €uHas TOYKa 3pEHUs Ha
BCIO OMoJoruto oHa cinoxuiach y Y. Jlapsuna.

Wnes sBomtonnu B Ouosoruto Oblia BBeaeHa He Y. JlapsuHowm. o aToro
MoCTpousa 3BONMIOLMOHHYI0 Teopuro K. Jlamapk. ['eHeTMKM He 3HaNM HU
Jlamapk, Hu JlapBuH. M3mMeHeHnue mopoj 3a cueT oTbopa OBUIO OTKPHITO 3a
Teicsiuenetust 1o Y. JlapBuna. LleHTpanbHas ujes: B mMpupoae 1ej10 00CTOUT
TaK Ke. JTO YMO3aKJIIOUEHUE 1O aHAJOTUM CBSI3bIBAECT ABOIIOLIMOHHYIO UJICHO,
WJICI0  HACIEACTBEHHOCTH W  ONBIT celiekimuu. (Ot1croga  BO3HUKAIOT
JTUHAMHYECKHE MOJIEIM SBOJIIOIMU KaK OTOOpa HacieayeMbIX Bapvaluid u
oOpa3yeTcsi enuHasl €CTECTBEHHO-Hay4yHas KapTwHa. J[Jis 3aKIOYeHUs O TOM,
qTO ‘“Takoe MOTJIO Obl OBITH”, OHA HE TPeOyeT JOMOJHUTEILHON MHUDOIOTHH,
HUKAaKOI0 JJAMapKUCTCKOTO ‘“‘CTpeMJIEHHUs K COBEPIICHCTBY . Bce sacHO U mpocTo
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- TaXke CIUIIKOM mpocTo. M mpobiieMa mepeHOCUTCS Ha ICTAU: B IPUHITUTIC-TO
TaK MOTJIO ObITh, HO KaK OHO ObUIO? [[oCTaTOYHBI U TEMIbl MU3MEHUYHUBOCTH ?
Morna 1M oOHa BMECTE€ C €CTECTBEHHbIM OTOOpPOM (T.€. pa3jiM4yusIMU B
Koa(hUIIeHTaxX pa3MHOMXKEHHUsI) O0O0ECIIeUnTh MMEBIIMICS Temn 3Boonuu? 1
TaK Jajee.

HayuHoe oO0miecTBeHHOE MHEHHE - OJIHO W3 CaMbIX NPUIUPYHUBBIX U
KoHCepBaTUBHBIX. OHO HE pa3 OTBEpPrajyio pa3yMHBIC UICH, €CIIM KaKas-HUOYb
netanb Obuta Hemopaborana. CoumHenust Jlamapka cuurtanmuce a0 JlapBuna
HECEphe3HOW monyHaydHoW ¢anTacTukoi. TmarenpHas mnpopaboTka Y.
JlapBrHOM CBOMX UAIEH, JOBEAEHUE UX JI0 MTOCTPOCHUS KapTHUHBI MUpA KUBOTO
TUTFOC €T0 PEMyTalus BAYMYHBOTO HATYPAIMCTA CHIIHHO CITOCOOCTBOBAIM TOMY,
4YTO Teopusi ObLIa... HET, HE Mpu3HaHa (OHa ObUla MpPU3HAHA HE Cpa3y U He
BCEMH ), a PUHSTA BCEPhE3, KAK TO, O UEM CJIEIYET IyMaTh U TOBOPUTH. BBICTpO
MOSIBUJIUCh TOPSAYME CTOPOHHUKH U HE MEHEE rOopsAYrne MPOTUBHUKH - TEOPUS
3aKHMJIa CBOEM KU3HBIO.

B 510l rnaBe Mbl MOMBITAEMCS ONMUCATHh TO, YTO HaM KaXKETCS MOZENBIO
JapBuHa - TOW MOJENbIO, KOTOpas OMHUCHIBAET “‘BCE KaK €CTh , HUKOI/A HE
OyJeT MocTpoeHa B JEeTaylsiX, HO 3pUMO WM, 4Yaille, HESIBHO MPHUCYTCTBYET B
pacCy)AeHUSIX 00 dBOJIOINU.

HauGonpimyro crnoxHocts B dopmanu3anuu uaer Y. [lapBuna coszmaer
OTCYTCTBHE Yy HEro OIpPEJEICHHON TOYKM 3peHHs Ha HacienoBanue. OgHu
nonararoT, uro Y. JapBun 31eck Obu1 Onm30k Kk Jlamapky. [la, HaciemoBaHue
MIPU3HAKOB, TPUOOPETCHHBIX B CHUJTY YCIIOBHI KU3HU, HE OTPHUIAIIOCH B paboTax
Y. [apBruHa, a BOT 3HAYEHUE pPE3YyJIbTATOB YHPAKHEHUS BBI3BIBAIO Y HETO
COMHEHHE, XOTS TOKE KaTeroOpuIeCcKr HE OTBEPraiock. J[pyrue npuOmmKaroT er
K COBpEMEHHOU Touke 3peHus. BrickazpiBanusa Y. [lapBuHa, pazdpocaHHbIE 1O
ero 3HaMeHHUTON KHHUTE [38], yOexmaroT B TOM, YTO OH HE 3HAJl MEXaHH3MOB
HAcJEeAOBaHUs U XOPOLIO 3HAJ, 4TO OH 3TOro He 3Haer. Y. [lapBuH mpugyman
CBOM (HEyJauyHblE€) CXEeMbl HAcCJEeJOBaHUS, HO OSTO HE O3HA4YaeT, 4YTO OH
OTHOCWJICSI K HHMM, Kak K peajgbHocTH. CKOpee, 3TO ObLIM MpPOOHBIE XOJbI B
HE3HAeMoe.

HeBo3MmoxHO mpenctaBuTh cebe KapTUHY Mupa B OHMOJOTHHU, HE
VUHUTHIBAIOILIYIO SIBICHUE HaclefoBaHusA. Jlaxke Mpu MOBEPXHOCTHOM B3IJISI/IC
CTAHOBUTCS SICHBIM, YTO KaXXJI0€ >XMBOE CYIIECTBO YTO-TO IOJYYaeT OT
MIPEIKOB, a KaKMe-TO PYTUe CBOMCTBA 3aBUCST OOJIBINIE OT YCIOBUM XU3HU. UTO
MOoJIy4yeHo OT mpeakoB? Ha »3ToT Bompoc paxe cedyac MOXKHO JaBaTh
paznuuHbie 0TBEThl. C OJHON CTOPOHBI €CTh T€HBI - T€ T€HbI, KOTOPbIE U3y4aeT
TEHETUKA. A Ha CKOJIBKO MOKOJIEHUHM MPOCTUPAETCS B €CTECTBEHHBIX YCIOBHUAX
TaKOM HEreHEeTUYECKHi (C TOYKH 3pEHHS] MOJIEKYJIApHOW Ouonoruu) 3¢dexr,
KaK CBS3aHHOE€ C COCTaBOM palMOHA BJIUSHUE XHMHU3Ma pPOJIUTEIBCKOTO
OpraHn3Ma Ha TOTOMCTBO? Y HACEKOMBIX OHO MOXKET OBITh CHUJIBHBIM H
MPOJIOJKATBCA HECKOJBKO MOKOJICHHWH. JleTanbHee MBI paCCMOTPHM BOIIPOC O
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HAcJleIOBaHUM B  COOTBETCTBYIOIIEM IVlaBe, a I[OKa IOCTapaeMcs
chopMyIupoBaTh Kak MOXXHO Oosiee THOKYIO TOouky 3peHus. He Oyaem OosThes
BO3MOXHOCTH OXBaTUTh W HENPABHIIbHBIE YACTHBIE Clay4yau. [ JaBHOE 11 Hac
3]1€Ch - HE YIIYCTUTh NIPABWIbHbBIE, TIOCTPOUTH PA3yMHYIO PAMKY.

B mepBoM mpuOMMKEHMHM MOXKHO CKaszaTh: HACJEAyeTcsl MporpaMma
MOCTPOEHUSI (PEHOTUIIAa M HOpPMa €ro pPeakiMi Ha H3MEHEHMs OKpY’Karolleu
cpeasl. b. M. MeaHUKOB BBIIBUTAET B KaUECTBE “TIEPBOM aKCHOMBI OHoNOrUn”
cienyroniee yreepkaeHue: “Bcee ®uBble OpraHu3Mbl JOHKHBI ObITh €TMHCTBOM
dbeHoTuna 1 MporpaMMBbl JIJIsl €ro OCYIIECTBICHUS (T€HOTHIIA), epEAArOIIerocs
10 HACJIEICTBY U3 MOKOJICHUS B MokosieHue™ [72, c. 30].

Odvenp ymAOOHO WCMONB30BaTh TakWe (QOPMYJIUPOBKM B KadueCTBE
OTIPABHBIX TOYEK, C TE€M, YTOOBI B XOJE PACCYXACHHUS HMX KPUTUKOBATh H
nepecTpauBatb.  BepoATHO, B 3TOM H  MOXET  COCTOSTh  POJb
“akcMOMOIOOOHBIX TOCTpOeHUM B Ouosoruu. B Maremaruke, HampoOTHUB,
AKCHOMBI B PaMKax OJHOTO HCCIICIOBAHHS CTOAT He3bionemo ). VI TONmbko B
UCTOPUYECKOM  JIBIDKEHUU  (QopMajibHble  OCHOBAaHUS  MaTeMaTUKH -
ONpENENICHUsT W AaKCUOMBl - KPUTHUKYIOTCS M [EpeCcTpauBaroTCsa, Kak
yoenutenbHo mokazan M. Jlakaroc [59]. ®DyHKIMM aKCMOM COBPEMEHHOM
MaTeMaTUKH U ““aKCHOM’ OMOJIOTHUH PA3JINYHBI.

CdopmynupoBaHHas “akcroma’” MOXKET OBbITh yTOYHEHa. MBI moJjiaraem,
YTO TAaKO€ YTOUYHEHHE YMECTHO. ['€HOTHIbl (IpOrpaMmbl), CTPOrOo TOBOPS, HE
nepenalTcss U3 TOKOJIeHUs B ToKosieHue. [lpu 1BymosioM pa3MHOKEHUU B
CO3/IaHUU TEHOTHUIIa 0COOM Y4acTBYIOT, IO KpailHeil Mepe, ABa T€HOTHUINA - OTIa
U Marepu (a BO3MOXKEH ellle, HalpuMep, MepeHOC T'e€HETHUYECKOro Marepualia
BUpycamu). Jlake Npu OTCYTCTBUM MYTAalM B COTJIACMU C KJIACCHYECKOU
TEHETHUKOM TEeHOTHUN KaXJOoM 0coOM CO3/1aeTCsi 3aHOBO W3 HMEIOIIMXCSA
aneMeHToB. [Ipomomkas aHaJOrMi0 ¢ IPOrpaMMHPOBAHUEM, MOYKHO CKa3aThb,
YTO U3 TIOKOJICHUSI B TIOKOJICHUE TIEPE/Iat0TCsl HE TPOTrpaMMBbl, a MOIPOTrPaMMBbI,
U3 KOTOPBIX KXKIBIA pa3 3aHOBO COOMPAIOTCS MPOTPAMMBI - T€HOTHUIIHI.

Wtak, reHotunm - mporpamma, (QEHOTHUIl - pe3yabTaT paboThl ATOM
nporpaMmsl B JaHHbIX ycioBusax. Ho nerko ckasate “‘mporpamma’.
3HAUUTENBHO CJIOXKHEE BBIACHUTH, KaKk OHA padoraer. JlJis WUIIOCTpaluy OJUH
BOMPOC: HET JIU B HEH 3amporpaMMHUpPOBaHHBIX ciydaiiHoctel? He Oyzaer nu B
MPAKTUYECKU OJIMHAKOBBIX YCJIOBHSIX 3HAUUTEIHLHOTO pa3dpoca PeHOTUIIOB MPH
OJIMHAKOBOM reHotumne? J[ns ogHUX BHJIOB, HAPUMEp, JJIS YEJIOBEKa - BPOJE
Obl HeT. Pa30poc B peHOTUINAX OJHOSUIIEBBIX OJM3HEIIOB 3HAUYUTEIHLHO MEHbIIIE
BHYTPHUPACOBOT0, BHYTPUIIOMYJIALIMOHHOTO . A, HApUMeEp, I HACEKOMBIX ?

MHorue ycnoBusi cpelapl MEHSIOTCS ciaydaiiHo. He wuckimodeHo, 4to
Jy4IIAM  CcOcOOOM TMPHUCHOCOOUTBCA K CIIydalHOM cpele MOXET OBbITh
IpeIHAMEPEHHO ciy4ailHoe u3MeHeHue ¢enotuna. IloaHONM SCHOCTH B 3TOM

9 o
KpOMC pa60T I10 3aBUCUMOCTHU BBIBOAOB OT IPUHATOU aKCHOMATHUKH
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BOIIpoce HeT. B crenyromel rinaBe Mbl MPOBENEM HCCIEAOBAHUE MPOCTOU
MOJENH, TOKAa3bIBAIOLICH, YTO HAJW4YUME€ TaKOroAaT4MKa CIIyYalHBIX YHCEN
MOXET OBbITh BBITOZHO ). JIIst HAC B 5TOH TIaBe TeHOTHI - TO, YTO 0COOb
“nosryqaet ot poxzaeHus . JlalbHeree yTOUHEHHE 3/1€Ch HEYMECTHO.

Co BpemMeHEM COCTaB MUBBIX CYLIECTB Ha IUlaHeTe MeHsercs. Koro-to
CTaHOBHUTCS OOJbIIE, a KOro-TO MEHbIIE, TMOSBISIOTCA COBCEM HOBBIC
Pa3HOBUIHOCTH M BUJbI, @ HEKOTOPBIE MCUE3al0T HaBcerjaa. MoKHO U He To,
YTOOBl TMOCTPOUTH, HO TMOMBICIUTh KaK MOTEHIUAIBHO OCYIIECTBUMYIO
JTUHAMUYECKYIO0 MOJIENb 3TOro npouecca? EcTh NpUHIKIHATIBHBIE PENSTCTBUSA
JUHAMUKA COCTaBa >KUBBIX CYIIECTB IUIOXO 000COOMseTcs OT JAMHAMHUKU
KIMMaTa u Ja"amadTa, MHUHEpPAJbHOTO COCTaBa IOYBHI M KOJIMYECTBA
JOCTYITIHOW BJary u T.4. Bce 3To 3aBsi3aHO B OJIUH Y3€ll.

BONbIIMHCTBO ~ BBIJICTIEHHBIX M ONUCAHHBIX  YYEHBIMU  MPOIECCOB
XUMHUYECKOTO U SHEPreTUYECKOT0 KPYrooOopoTa TECHO CBSI3aHO € MpOlieccaMu
KU3HHU: (YHKIIMOHHUPOBAHWEM W MUTpAllCl, Pa3MHOXKEHUEM M THOEIBIO
KUBBIX CylmIecTB. TyT HE MPOCTO BIMSHHE U JaXE HE B3aMMHOE BIIMSHUE, a
YaCTUYHOE B3aMMHOE BKJIKOYEHHE 3THUX MpoueccoB. KOpHH IepeBbEB JOCTAIOT
BOJAY U3 TIyOMHBl 3€MJIM, a JIUCThSl €€ WCHapsAlT - 3TO M YacTb
(YHKIIMOHUPOBAHUS Jieca, U YaCTh KPyrOBOPOTA BOJIBI.

[Ipouecchl mepeHoca U TMpeoOpa3oBaHMs BEIIECTBA W DHEPTUHU, TECHO
cBs3aHHble C JKHW3HBIO, YACTUYHO MPOTEKAIOUIUE Yepe3 >KUBbIE OPTraHU3MBbI U
HEOTJENIMMBIE OT HHX, 00pa3yloT 0coOyro 000m0uky 3emin - Ouocgepy.
buocdepa - sBieHHe MHOTOMJIAHOBOE, MO3TOMY TOJE3HO BBIACIATH B HEM
pa3lIinyHbIE CTPYKTYpbl. B TmepByro ouepeab - 3TO CTPYKTypa HpPOLIECCOB.
[Ipouecc KU3HMU U HEOTAEIUMBIE OT HETO IMEPEHOC U MPEBPALLEHUE BEUIECTBA U
DHEPTruU,  COMYTCTBYIOUIME UM  TIE€OXUMHYECKHME U  Treodusndeckue
npeoOpa3oBaHus - BOT OCHOBHBIE OnocdepHbie mporecchl. O4eBUIHO, YTO OHH
MIPOTEKAOT HEOAMHAKOBO B PA3JIMYHBIX MECTaX M B pa3zHoe BpeMs. MoOKHO
pa3fAenuTh UX Ha MEHBIINE YacTU TaK, YTOOBI KaXkaas U3 HUX ObLIa OJHOPOJHA.
Yactu OynyT B3aMMOJEWCTBOBATH. Ty CTPYKTYPY MOXHO  Ha3BaTh
NPOCMPAHCIMEEHHO-8DEMEHHOU.

buocdepa HeoqHOpOIHA U MO 3aXBauyeHHOMY €M MaTepuaiy. Baxuenive
nojpa3feNieHus TYT - O0OJacTh JKU3HU, KOTOpas AaKTUBHO 3aXBaThIBACTCS
MPOTEKAOIIMMU TPOLECCAMH, U, C APYTrOMl CTOPOHBI, TOT Marepuall, KOTOPbIA
chopmupoBaH OMOC(EpHBIMU TIPOIIECCAMU, HO BBIMAT W3 AKTHBHOTO B HUX
y4acTHus: 0CaJI0UYHbIE MMOPO/Ibl, KAMEHHBIN yroyib, HEPTh,...

Cama o0yacTh KM3HHM TOJpA3JeNsieTcsl Ha KUBOE (Ouoma) u KocHoe (He
XKUBOE). MeXly HUMH UJIET MOCTOSIHHBIA OOMEH BEIIECTBOM.

10
[TepBoe ynotpebnenue cnopa “BeirogHo”. Octopokaee! C ero moMoOIIb0, paccykaasi 0 BRITO/IC IS BUIA,
MOITYJISIIHAY, 0co0H, TeHa, Kycouka JIHK MoKHO Tak 3amyTaTh CHTYAIHIO, 9TO ITOTOM YK€ HHYETO Hellb3s OyaeT

ITOHSITE.
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buocdepa kak menoe o6ocobnsieTcss HAaMHOTO Jydine, yem 6uota. Ha nee
Bo37eicTBYIOT Kocmoc (B Tom uucie - u3nydenne CoiHIA) U TIyOOKue Hempa
3emiu, HEAOCTYIHbIE kKuBOMY. ClelyeT Jin yuuThiBaTh oOpaTHOe BiusHue? Ha
KOCMOC - KOHeuHO, HeT. C HeapaMu ciioskHee. TONIHM 0caouHbIX TTOPOJl MOTYT
BJIMATH HA TE MPOIECCHI, HEMOCPEICTBEHHO B KOTOPHIX JKHW3Hb HE y4acTBYET.
TyT BakHO, HACKOJIBKO CHJICH ‘“PUKOIIECT” - BO3BpATHOE JEHCTBHE PE3yIbTaTOB
9TOro BiWsHUSA Ha Ouochepy. Ecnm pukomer 3HaunTeneH, Toraa APYrou
BOTIPOC: Kak OBICTpOo OH cka3biBaeTcs? IlpuHMMaeMm TUIIOTE3y O pa3lieicHHUU
BpPEMEH: BpeMs OMTMCAHHOTO PUKOIIETa HAMHOTO OOJIbIIIe XapaKTEPHBIX BPEMEH
MaKpOdSBOJIIOIIMKA - BPEMEH BHA000pa30oBaHUSA. DTO IMO3BOJSECT TPU aHAIH3E
I1aroB 3BOJIIONUN 3aMEHATh B3aMMOJICHCTBUE TIyOOKHX Henp ¢ Omocdepoi Ha
OJTHOCTOPOHHEE BO3JICHCTBHE.

CocrostHue 6uocdepsl mepecTpanBaeTcsi co BpemereM. [lox Bo3aeiicTBuemM
Kuznu mamensercs atmochepa. Ceituac oOMIETIPUHATO, YTO O BOSHUKHOBEHUS
Kuznu atmocdepa 3eMin MPaKTUUECKH HE COZepraia KUCIOpoAa - MHaue He
MoOriM Obl HAKalUIMBAaTBCA  3alachl OPTaHUYECKOTO  BEIIECTBA, CHIPHS,
HeoOxoaumMoro Jutst 3apokaeHus Beero skuoro (uaes Jx. b. C. Xonpaeitna n ©.
N. Onapuna). )KuszHb MeHseT reojoruueckuii oomuk 3emnn (cM. “buocdepy” B.
N. Bepnanackoro - mosmy o wmorymectBe Kum3uu [20, c. 7-102]). Orto -
KpyITHOMAacIITaOHbIE W3MEHEHHWs, OHM MpPOTEKaloT MemyeHHo. Ho kaxmyro
CeKyHIy B Ouocdepe MpOMCXOIUT MHOMKECTBO COOBITHI: KTO-TO POJWICA, a
KTO-TO YMEp, KTO-TO KOTO-TO CBeJ; NEISITCS MHUPHAABI KJIETOK, *XKHUBOTHBIC
MHUTPHPYIOT HAa HOBBIE MECTa, BCIBIXHBAIOT M TacCHYT OOJE3HH, pa3IHMYHbBIC
BEIIECTBA TOTJIOMIAOTCS, MPEOOpPa3yIoOTCsl, BBIACISIIOTCS W TEPEMEIIAIOTCS
KHUBBIMH CYIIECTBAMH, UCTIAPSETCS BJIara M BBINAAAIOT JIOXKIH, - U3 ITUX-TO
1moJ4ac MENKMX M HE3aMETHBIX COOBITHH CKIIAJbIBACTCS B KOHEYHOM HTOTE
BEJIMYECTBEHHASI UCTOPHS OHochepsl.

buonornyeckass 3BOJIOIMS - dYacTb d3TOoM wuctopumu. Ho He Beskoe
U3MEHEHHNE COCTOSHUSI Ouocdeprl, HE BCIKOE COOBITHE MOKET PACCMaTPUBATHCS
KaKk  OJBOJIOIMOHHBI  CIABUT.  buonormveckass  SBOJNIONHS ~ MOXKET
paccMaTpuBaThCcd KaK H3MEHEHHME TE€HOTHUIIMYECKOro cocTaBa Ouocdepsl co
BCEMHU BBITCKAIONIMMH W3 HETO TMOCICACTBUSIMH - W3MCHCHHEM 4HCla
Pa3MYHBIX Pa3HOBUIHOCTEH, OOpa30BaHWEM OJHUX BHJOB H BBIMHPAHHUEM
JIPYTUX ¥ T.1.

['eHoTumIMYeckuii coctaB OMOCHEPHl - MHOXKECTBO TEHOTUIIOB JKUBYIIUX B
JTAHHBIA MOMEHT WHIWBUIOB. Ecim OBl MBI MOMBITATNCHh MOAPOOHO OIMKCATH
OTIENHHO COCTOSIHME Omocheprl, a TOTOM CTOJIb K€ MOAPOOHO - MHOKECTBO
BCEX TPEJCTABIICHHBIX B HEH T€HOTHIIOB, TO TIOCJTEIHEE OINMUCaHUE OBLIO OBl
HaMHOT'O KOpoue, HO cojiepkaio Obl 3aMETHO MEHbIIe mapameTpoB. Crennm
3aMETUTh, YTO IMOCTPOCHHE TAKMX JCTATBHBIX OMHCAHUN - MBICJICHHOE, OHO
TpeOyeT Takol HHHOPMUPOBAHHOCTH, UYTO B ACHCTBUTEIHLHOCTH STOT'O HUKTO HE
Jienan u IeNaTth He Oyier.
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Ecnu 3aaHo MHOXKECTBO BCEX T'€HOTHIIOB HBIHE XHBYIIUX CYIIECTB, TO
BOCCTAaHOBUTH IO HEMYy COCTOsSHHE Ouocdepbl 06€3  crenuaibHBIX
NPEOI0KEHUH HEBO3MOXKHO. MHOXECTBO TEHOTHUIIOB - TeHb Onocdepsl, U Kak
MO0  IUIOCKOW  TEHW  HENb3sl  TOJHOCTBIO  IMOCTPOUTH  TPEXMEPHOE
NPOCTPAHCTBEHHOE TEIIO, TAK U 3a/laHMEe MHOXKECTBA TEHOTHUIIOB HE OIPEIEIIIeT
BCErO COCTOSIHUSI OWOCdephl, XOTA KOe-4TO CYIIEeCTBEHHOE TI0 HEMY
BOCCTAaHOBUTH MOYHO.

[TponomkuM aHajoruio ¢ TeHbIO. [IM0CKast TeHb MPOCTPAHCTBEHHOTO Tela
- ero mpoekuus Ha IuockocTh. “Ha uTo” mpoexTtupyercs Ouocdepa mpu
nepexo/ie K MHOXKECTBY TeHOTHIOB? UTO 3TO 3a MPOCTPaHCTBO ?

BHuMaHue: MOSABISCTCS BAKHEUITUN OOBEKT - MHONCECTNBO 803MONCHBIX
eeHomunos, Bcex 0e3 uckmoueHus. Ecnu mepexon ot coctosHus 6mocheps K
MHOECTBY TPEACTABICHHBIX B HEH TEHOTHUIIOB - aHAJIOT TUIOCKOW MPOEKIINH, TO
9TO MHOXKECTBO BO3MOXKHOCTEH - aHaJlOr TOW IIJIOCKOCTH, Ha KOTOPYIO
0TOpachIBaeTCs TEHb.

O003HaYMM MHOKECTBO BCEX BO3MOXKHBIX TEHOTHIIOB OykBO# X (TiepBoe u
nocyieqHee OyKBEHHOE O0O3Ha4YeHHWE B OTOW riaBe). MHoxkecTBO X OYCHD
BEJIMKO. BONBIIMHCTBO €ro 3JIEMEHTOB COOTBETCTBYET HECYIECTBYIONIUM U
HUKOT/Ia HE CYNIECTBOBABIIMM TeHOTHUNAaM. Maio TOro, 3HaYWTeJIbHAs YacTh
TOYEK - TCHOTHIIOB HUKOT/Ia HE pealu3yeTcs B OyayIieM.

OrpomHocTh X - HE mperpaga s aHanu3a. MareMaTHKa MMEET OIIST
paboThl ¢ TaKUMU OCCKOHEYHOCTSIMH, YTO ATO MHOXKECTBO JIJIsI HEE IO CBOCH
BEJIMYMHE HUYETO OCOOCHHOTO HE MPEICTABIISCT.

MoKHO 3a/1aTh OYEHb €CTECTBEHHBIN, HO TPYIHBIA BOIMPOC: 3aUeM HYKHBI
Takue abCcTpakTHBIE 00BEKTHI, Kak X? JIeTKO MOHSATH, 3a4e€M HYXHO OITHCHIBATH
TEKyIlee WM TPOIIJIOE COCTOsSIHUE Onocdepbl WM XOTs Obl MPEACTaBUTh ceOe
IPOIIeCC MOIYYEHHsI TAKOTO OMHCAHUS U JJake rpy0o MPOBECTH €ro B OJHOM U3
nepBbIX TNpuOmmKkeHnii. Ho Kak TOHSITh MHOXKECTBO BCEX MOTEHIIHAIBHBIX
BO3MOXXHOCTEH, KOTOpPOE HEU3BECTHO OTKyJa H KaK MOXKHO TIOJYYHTE;
BO3MOKHOCTEH, OOJBIIMHCTBO W3 KOTOPBIX HUKOTJA HE PEAM30BLIBAIIOCH U
peanm30BBIBaTECS HE Oyaer? DTO MOXKET TOKa3aThCsl CIUIIKOM CIIO0KHBIM,
3ayMHBIM U BOBCE HEHY)KHBIM.

B cBoe ompaBmanme mnpuBeaem mnpumep. llpenctaBeTe CTpens0y 110
MUIICHNA, OOBIYHOW MHIIEHU - CEPUM KOHIICHTPHUYECKHUX KOJICI, MaJCHbKHIA
KPY’)KOYEK B IICHTPE - JIECATKA, Jajee JEeBATKA, BOCBMEpKa,... [lymst mokporor
HE3HAYMTEIBHYI0O YacTh MHIIEHH, HO BBICTABIATH €€ HAJ0 BCHO IICITHUKOM.
Henp3st 3apaHee ykaszaTh, KyAa TOMAAyT IyJd W BBICTABHTH TOJBKO OTH
MaJICHbKHE KyCOYKH MUIIICHH.

Bropoe omnpaBnanue - npuBbIuKa. Mbl IPUBBIKIIA BBOJUTH BCE MHOMXKECTBO
MOTEHIIMATBHBIX BO3MOXHOCTEH. DTOT MpHUEM HCTOJIB3yeTCs B MOJCIMPOBAHUN
NOCTOSIHHO. XOTHM MBI, HAIPUMEp, OMHCATh XUMHUYECKYIO PEaKIUI0 TOPEHUs
BOJIOpoAa. 3a/laH HadalbHBIH cocTaB. Uto nmemats nanpmie? [Ipencrasisiem cede
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MHO’KECTBO BCEX MBICIUMBIX COCTABOB CMECH M JJISI KaKJOTO0 TaKOTO COCTaBa
yKa3blBaeM, KyJa TMOHAET peakius U C KakoM CKOpPOCThIO, BEpHee,
IpUIYyMbIBaEM, Kak 3TO BBIYUCIUTH. W Tompko moToM cuutaem. Cucrtema
MPOMJIET MO OJIHOM TPACKTOPHUH, 3aBEJIOMO HE BCE COCTaBbI OYyT BCTpEUYaThCA B
xoje peakuuu. Ho kakue OyayT, a Kakue HeT, 3apaHee HEesICHO, HY>KHO HaYWHATh
C MHO’KECTBAa BCEX NOTEHIMAJIBHBIX BO3MOXHOCTEW. B mpuHIune rtakas sxe
CUTyalusi, Kak U B CTpeipOe mo MuiieHu. MaTeMaTuKy Ha3bIBalOT 00J1acTh, B
KOTOPOW paccMaTpHUBAaeTCs IBWXKEHHUE, (a3zo8vim npocmpancmeom (B Hadame
yuebHuka B. . Apnonpna [6] maH spkuil U mpoOCTOM HpUMEp TOTO, KaKue
MPEUMYIIECTBA MOXKET MIPUHECTH MCIIOJIb30BAHUE ATOTO MOHSITHS ).

A ¢ 6uocgepoit Ml cxutpmiid. He BBeTM MHOKECTBa BCEX BO3MOXKHBIX €€
cocrossHuii. Ho eciu BApyr Mbl HauHeM U3y4aTh AUHAMHUKY Ouocdepsl,
MOCTaBUM TPOOJIEMy JOJATOCPOYHOTO MPOTHO3UPOBAHMUA M OyAeM ee pemaTh -
TT MHOKECTBO BCEX BO3MO>KHBIX COCTOSIHUM YK€ MTOHAI00UTCS.

MoeT OBbITb, CYIIECTBYIOT IpYrHE€ CHOCOOBI H3yYUTh TUHAMHKY. MBI
sToro He 3HaeMm. Jlaiee yacrto OyneT BcTpedaThCcs ‘“TIOJMHOMKECTBO X,
COCTOSIIIIEE U3 BCEX TEHOTHUIIOB, MPEACTABICHHBIX B JaHHBIII MOMEHT BPEMEHU B
ounochepe”. UToObl HE MOBTOPSTH CTOJIb JJMHHOTO CIOBOCOYETAHUS, BBEJIEM
TEpPMHUH: “TeHOTeHb Orochepsl B X WM KOpoUe “2eHomend’.

Tepmun ‘“reHoreHp” BbIOpaH u3-3a cBoel Gopmbl. OH mNpuIyMaH
CTHEIMATBHO JIJISl 3TOM KHUKKU U HUTJE paHee He BCTpeyalics.

HecyiiecTBeHHOE yTOYHEHHE: TEHOTEHb HE SBISETCS, CTPOTO TOBODS,
MOJIMHOXKECTBOM X, TaK KaK BO3MOYHBI OJIMHAKOBBIE T€HOTHMHBI. [ Kaxmoro
IeHOTHUIIA, MPUCYTCTBYIOUIETO B TEHOTEHHW, HAJ0 yKazaTb €ro “KpaTHOCTh -
KOJIM4YeCTBO B Omocdepe ocobel ¢ 3TUM reHoTuroM. Jlamee 06 3ToM oTimuuu
TE€HOTEHHU OT MOJIMHOXECTBA BCIIOMUHATH OYJIEM TOJIKO 3MHU30/IMYECKH.

OBoNIOLMSA - W3MEHEHHWE TEeHOTEHHW BO BPEMEHHU. MOXKHO cKa3aTh, YTO
OCHOBHas 3ajlaya TEOPUM DBOJIOLMU - U3yYEHUE AUHAMUKUA ITUX H3MEHEHHH,
3aKOHOB, 10 KOTOPBIM OHU MPOUCXOAAT. OHAKO, YBBI, JMHAMUKA T€HOTEHU HE
SBIISIETCS CaMOCTOSITEIbHOW, ABTOHOMHOM. 3Has TE€HOTEHb CEroJHs, HEeb3s
npefcKka3aTh, Kakod oHa OyJeT 3aBTpa, HENb3sd HAMTH Jdaxe BEpOSTHOCTD
BO3MOXHBIX U3MeHEHUM. /{1151 3TOro Hy>kHa JOMOJHUTEIbHAST MHGOPMALIHS.

OnuvH M3 MapajiokCOB T€HETUYECKOTO MOHUMAHMS SBONIOIHUH - W3 OIS
3peHusi Mcye3aeT opraHu3M. ['€HOTUIN MpU Pa3sMHOKEHUU MOPOXKIAET HOBBIC
TEHOTHUIIBI - TAKOE KpailHe MAeaTu3upPOBaHHOE MPEACTABICHHUE JIC)KUT B OCHOBE.
Bce, kxpoMe reHOTUIIOB, COCTABIIAET “yCNOBUSA™ Pa3MHOKEHUS U BbDKHBAHUS UX
HocuTeneli. B »TOM cmbicie Bpome OBl M BCE YUYTEHO, HO OCTaeTCs
HEYJIOBJIETBOPEHHOCTh - HE BBIJICJIEHO OTIEIBHOTO MECTa JJIs KJIACCUYECKOTO
o0BekTa Ouosiornu - opranusma. “Kypwuiia - 3To Bcero Juinb cnocod, KOTOPHIM
OJTHO SIWII0 MPOU3BOAMUT Jpyroe” - 3TOT adopu3M U3 HaydyHOro (oibKiIopa
WLTIOCTPUPYET CUTYALIHUIO.
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[IpoGrnema 371ech HE B TOM, YTO “TEHETHUECKHUW B3IJIS HE yYUTHIBAET
4yero-HuOyap cymiectBeHHoro. C  TOYKM 3peHUS JIMHAMUKU B  HallleM
BO3MOXHOM MHUpE BC€ B MOpsaAKe. ['€HOTEHb JajieKko HE aBTOHOMHA, HE
obocobieHa ot Ouocheprl. EcTh mnemoctHas auHamuka Ouocdepbl M TEHb.
[Ipo6nema B npyrom. Ecim B JAWHAMHYECKHMX MOMACNSAX DBOJIONWUA HET
CHEIUANIBHOIO MeCTa JJi OpraHmM3Ma, KakK CIO0XHOTO IEJI0ro, TO KaKhUM >Ke
crioco00M OOBSICHUTH 3TO 1€0€ ¢ MOMOIIbI0 3Bomtonuu? Kak cuHTe3upoBaTh
dbusnonoruio u Teopuro 3Boonuu? OnsaTh MpobdiieMa CUHTE3a, U CHOBA Pa3pbiB
BO3HHUKAET IMpHU IMONBITKE HM3MEPUTh CBOMCTBA OPraHU3MOB C IOMOIIBIO
BBDKMBAHUSL U PA3MHOXEHUS, CBS3aTh JIBA YPOBHSI OTHCAHMS.

B 3TOT pa3peiB 66110 OpolieHo MHOTO cuil. Beiaromuiicss uccienoBaresb
N. N. lImaneray3eH, MHOTO CHEJaBIIUM JJi BBISBJICHHUS ATOW MPOOIEMBbI U
MOWICKA CPEJICTB €€ pemieHus, nmucail: “Tak kKak MMEHHO (DEHOTHUIIBI SBIISIOTCS
HOCHUTENISIMA  JKM3HM U OOBEKTaMHU €CTECTBEHHOro 0TOOpa, TO XOJ
WHIUBUIYaJbHOTO PAa3BUTUS HE MOKET HE MMETh 3HAYEHUS JJISl SBOJIIOLUM...
camMoe€ TJaBHOE - B T'€HETHMYECKOM TEOPUU E€CTECTBEHHOTO OTOOpa HE BUIHO
Oopranm3Ma Kak TaKOBOTO C €r0 aKTUBHOW 00ph0Oo# 3a cBoro wu3Hb” [113, c. 39].

@DeHOTHUITBI - OOBEKTHI €CTECTBEHHOTO OTOOpA... MHOTIa €Ie TOBOPST, UTO
€CTECTBEHHBI OTOOp AeicTByeT Ha (peHoTurbl. [lompodyem moHATE 3Ty dpa3sy.
KakoBa ee menn? Ha kakoli Bompoc oHa oTBeuaer? Orta (pasa Mpu3BaHa
JUKBUJIMPOBATh OJHY CTPAaHHOCTh: T€HOTHN ‘‘HEXWBOM~, €ro HE BUIHO, a
pe3ysNbTaToM OTOOpa Ha3bIBAIOT M3MEHEHHE T'€HETHMYECKOrO0 COCTaBa - BCHO
JUHAMHUKY (QHUKCHUPYIOT Ha Talio TeHoTHnoB. Pe3ynbTar 3aduxcupoBaH Ha
KaKOM-TO aOCTpakTHOM Ta0Jio, a KaK €ro cBs3aTb C JKUBBIM OOBEKTOM
ouonornn? JXuByT e OpraHu3Mbl, a HE OTHAEIbHbIE TeHOTUNBI. Llens Te3uca o
BO3JICHCTBUM OTOOpa Ha (DEHOTHUIBI SABIAETCA W €r0 OCHOBAHHMEM IO THUIY:
HEOOXOJMMO CBSI3aTh OTOOP CO CBOMCTBAaMHU OpPraHM3Ma, MOTOMY YTO Ha CaMOM
JieNe CBsI3b, OYEBUAHO, €CTh.

B ueM coctouT ectecTBeHHbI 0TOOp? B TOM, 4TO H3-3a pPa3IUYHOrO
ycrnexa B BbDKMBAHUM M Pa3MHOKEHUU OJHUX CTAHOBUTCA OOJbIIE, a APYTUX -
menbiie. Koro onmuux - apyrux? @OeHOTUN MOABEpKEH MOIUPUKALIUSIM :
CMEHWINCh YCJIOBHS - WU Bce (DEHOTUNBI M3MEHWIHCh. YTO, BuepaliHue
deHoTunel 0TOpaKoBaHbl, a HeIHEHIHHE “oToOpanuch”? Het. Morno BooO1ie He
MPOU30UTH HUKAKOTO SBOJIIOIMOHHOTO COOBITHS - BCE 3aBUCUT OT U3MEHEHUH B
reHoTeHu. Ecim oHa ocTanach mpexHel, To HUKaKoro oToopa He ObLI0.

WUutepecubiit mar. OTOOp OTphIBacTCsl OT TEHOTEHH U MPEACTAeT
JEHCTBYIOUINM areHToM (“IeicTByeT Ha (GEHOTUIIBI ) UM BCTYHAET B “‘CYyOBEKT-
0o0bekTHBIE” OTHOIICHUS (“DeHOTUNBI - 00BEKTHI 0TOOpa”). DTOMY MOXKHO
HAlTH OCHOBaHUS B MBICICHHOM 00pa3e CeleKlIHOHepa, KOTOPbI BHIOMpAET U
Pa3MHOXAET, HalpuMep, CaMbIX JJIMHHOIIEPCTHBIX OBEI, a OCTAJIbHBIX
OTIPABJISET Ha IIANUIBIK. AHAJOTUYHBIE CHUTyallMd BO3MOKHBI B MPHUPOJE:
MPEUMYIIECTBA HMMEIOT BbIICJICHHbIE (DEHOTHUIBI, a YKJIOHSIOUIMECS OT HUX
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ruOHyT. ['eHeTHYecKuit COCTaB TPHU STOM MOXKET MEHATHCA, a MOXKET U
COXpaHATHCSA. Bce 3aBUCHUT OT TOTO, SIBIISIOTCS JIX HACIIEAYEeMBbIMUA OCOOCHHOCTH,
3HAYUMBbIE TS BHIKHUBAHHUS.

Ham kaxkercsi, 94TO MBIC/Ib, KOTOpas KpoeTcs 3a “IeiicTBueM oTOOpa Ha
dbenotunbl”’, myumie copMyiupoBaTh Tak. Hocurenw pasHbIX (DEHOTHUIIOB
UMEIOT HEOJMHAKOBBIA YCIIEX B BBDKMUBAHUHM M OCTAaBICHWUH MOTOMCTBa. Ecmim
3HAYUMblEe JJIS BBDKHBAHMS pa3iMuds CBSA3aHbl C HAcJelIOBaHUEM, TO
NPEUMYIIECTBA COXPAHSIOTCS y JETed M BHYKOB, CO BPEMEHEM IPOUCXOIHUT
HBOJIIOLIMS TEHOTUITUYECKOTO cocTaBa. Koro-to ctanoBuTCs 00JbIle, a KOTO-TO -
MeHbIIIe. DTO U €CTh pe3ynbraT oTOopa. He BBOAS TeHOTEHH, O pe3yibTarax
€CTECTBEHHOTO O0TOOpa BOOOIIE CKa3aTh HEUETO: BHE HACIICOBAaHUS UX OBITH HE
MOXeT. A mpoOnemMa CHHTE3a, NpeaInojiarammas OThICKaHHE MecTa IS
OpraHM3Ma B T'€HETUKO-IBOJIIOIMOHHBIX PACCYXACHUAX, OCTaeTCAd IIOKa
HepenieHHOW. MHorma mposBisieTcss CKIOHHOCTh K €€ MH(OJIOTHYECKOMY
NPUKPBIBAaHUIO, Kak OyaTto OT (pasbl, 4TOo (EHOTUIl CIYKUT OOBEKTOM
€CTeCTBEHHOT0 0TOOpa, YTO-TO U3MEHUTCH.

M3MeHeHne TEHOTEHHM - HCYE3HOBEHHE B HEH OJHUX TE€HOTHIIOB U
BO3HUKHOBEHHE Ipyrux. Ho ycmex ocoOu B BBDKMBAHUH, B OCTABICHHUU TIOCTIC
ce0s MOTOMCTBA, 3aBUCUT HE TOJBKO OT F€HOTHUIA. Ba)HO Takxke U TO, 4TO 3Ta
0c00b W3 ceOsi B JCHWCTBUTEIBHOCTH TMPEICTABISICT - ¢ (EHOTHUII, a TaKXKe
B3aMMOJICHCTBAE 0CcoOM CcO cpemod. B TreHOTeHW ke yYacTBYIOT TOJIBKO
TCHOTHIIBI, HU JOTIOJHUTEIBHON WH(pOpMaIu o (EeHOTUIaX, HU, TeM Ooee,
CBEJICHUU O CpeJie B HEM HET.

Kaxxnast ocoOp xuBeT B Ounocdepe, mpeacrapisas coOONM MaJeHBKHM, HO
BaXHBIA OuocdepHbiii mpouecc. EcTecTBeHHO, HE Bce, MPOUCXOAsIIEE B
ounocdepe, OMMHAKOBO CYIIECTBEHHO I BEDKUBAHUS M Pa3MHOXKEHUST 0COOEH.
C ToukMm 3peHHsS JTOr0 MAaJEHBKOTO TMpollecca orpoMHas Owuochepa
CILTIOIUBAETCsl B Ooyiee MpocToil W OoJiee JOKaIbHBIA - TMPUBS3AHHBIA K
KOHKPETHBIM MECTaM BO BPEMEHHM M IMPOCTPAHCTBE MPOIECC, a MBI MOJIy4Yaem
HOBYIO HJcalIU3alnIo “‘cpena’.

[TonsTne  “cpema” Hykaaercs B  JaJbHEWIIEM  MOJpa3JeICHUH.
CymiecTBeHHBIMU XapaKTePUCTUKAMHU cpempl SIBIISTEOTCS bu3nKo-
reorpaUyeckue  yclIoBHs:  KJIMMaT, penbed ~ MECTHOCTH.  BakHbl
THJIPOJIOTHYECKHE YCIOBHUA (KOJMYECTBO W KadecTBO JOCTYITHOW BJaru),
JIOCTYTTHOCTh PA3JIMYHBIX XUMHUYECKUX AJIIEMEHTOB M 00Jiee CII0KHBIX BEIECTB.
Bce ckazanHoe (M emie MHOroe) OOBEIWHSIOT TIOJ Ha3BaHHEM ‘KOCHble
a71emMeHmul cpedbl”’, KOCHBbIE - He JKuBbIe. Hajjo MoOHWMAaTh, YTO MHOTHE KOCHBIC
DJIEMEHTHI CTaTM TaKWMH, KaKue OHHU ecTh, pu ydactuu JKu3uu. Eciu Obl He
NpEeIKU TEeX CHHE-3€JIEHBIX BOJOPOCIEH, KOTOphIE celyac MOPTAT BOJY B
UCKYCCTBEHHBIX MOPSX, TO HE ObLTO OBl HM MPUTOAHOTO JJIS HAIIETO JBIXaHHSI
BO3/yXa, HX O30HOBOTO CJIOSI, 3aIUILAIOIETO MOBEPXHOCTh 3€MJIH OT KECTKOTO
yapTpaduoneroBoro mu3nydeHus. Kpome KOCHBIX 3JIEMEHTOB Cpefla COICPIKUT
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MHOTO HBBIX CymIecTB. Kaxaplii opraHusm B3aMMOAECHUCTBYET C JIpyrum. B
OOJIBIIMHCTBE B3aUMOJICUCTBUM y4acTBYIOT (PEHOTHUIIBI, & HE HEMOCPEICTBEHHO
TE€HOTHIIHI.

Hrtak, ecnmm Mbl XOTUM IMpelCKa3aTb W3MEHEHUE TE€HOTEHH, TO HYKHO
OmMMcaTh Cpemay OOWTaHWsI OPraHW3MOB: 3a7aTh  KOCHBIE  DJIEMEHTHI
MECTOOOUTaHUSI U (PEHOTHUIIBI KUBYIIUX B 3TOM MECTOOOUTAHUU CYIIECTB.

Ho oueBuaHO, 4TO €CTh OJWH THUIT B3AUMOAECHUCTBUN, B KOTOPOM YYaCTBYIOT
Y HEMOCPEIACTBEHHO T'€HOTHUIBI. JTO IMOJOBOE PA3MHOXKEHUE U, IIUPE, MEPEHOC
reHeTndyeckoro marepuana. [foToMku gaHHON OCOOM MOMY4arOT T€HETUUECKHIA
MaTepHuall He TOJbKO OT Hee. B cilydae mojJoBoro pa3MHOXKEHHSI 3TO 0OCOOEHHO
oueBUIHO. HO 3TO BEpHO ma)ke W A T€X Pa3sHOBUIHOCTEM >KUBBIX CYIIECTB,
KOTOpbIE Pa3MHOXKAIOTCS MPEUMYIIECTBEHHO O€croibiM IMyTeM. ['eéHbl MOryT
nepeHocuThes BUpycamu. CylleCTBYIOT MIIa3MUJbI - BO MHOTOM aHaJIOTHYHbIC
BHUpYCaM MOJYNapa3UThI-MOTYyCUMOUOHTHI (2 mo cytu - Mmojekynsl JIHK).
YCTOWYMBOCTh K aHTHOMOTHMKAM Yy psaa OOJE3HETBOPHBIX  OaKTepHii
MEPEHOCUTCS C MOMOIIBIO TUIA3MHUJT, KOTOPBIE MOTYT HE TOJBKO MEPEXOAUTH IO
HACJEACTBY IIPU JCJICHWM, HO W IEepeNaBaThCsl OT KIETKH K KieTke. Kierka -
HOCHUTENb IIa3MUAbI MOXKET 3apa)kaTh €10 IPYTUX.

COBOKYITHOCTh HBIHE JKHMBYIIUX OCOOEH, KOTOPhIE MOTYT y4acTBOBAaTh B
GbOopMHUpPOBAHUU TEHOTUIIOB Yy TOTOMKOB JaHHOW, OOpa3ylOT TO, YTO MOKHO
HA3BaTh 2eHeMuU4ecKol cpeooll.

CioBa “MOryT y4acTBOBaTh  3/1€Ch HaJI0 TOHUMAaTh KaK HAIMYKUE PEaTbHOU
BO3MOXHOCTH C HE CIHIIKOM MAJIOW BEPOSTHOCTBIO. HMHTEpEecHO, 4TO B
JNEHUCTBUTENBHOCTH OIPEAECICHUE TE€HETUYECKOM Cpeapl 3aBUCUT OT TOrO,
CKOJIBKO TIOKOJICHWH TTOTOMKOB Y4YHUTBHIBaeTCs. UYeM OOJbIIe MOKOJICHHM, TeM
OoJbIlle MHIWMBUIOB HAJ0 BKIIOYATh B T'e€HETHUECKylo cpeny. Ecim ydecthb
JIOCTaTOYHO MHOT'O MOKOJEHWM, TO MOXET Ka3aTbCsA, YTO BCE JIIOJH - KPOBHBIE
POACTBEHHHUKH .

JloroBopuMcst OpaTh B ONpPEACIICHUN TEHETUYECKOW CpPENbl HE CIUIIKOM
MHOTO TMOKOJEeHUH (0AHO - nBa - TpH). CKOJBbKO MMEHHO - BOINPOC, BaXKHBIM
TOJBKO JJISI PEHIEHUS] KOHKPETHBIX 33/1a4, KOTOPBIMU MBI 3/I€Ch 3aHUMATHCS HE
oyneM.

[Tpu 0OBIYHOM MOJOBOM pPa3MHOXKEHUH, TpeHeOperast APyruMu crioco0aMu
MEpEHOCa TEHETUYECKOro MaTepuana, MOXKHO OTOXKIECTBUTh T€HETHYECKYIO
cpedy C MOIMYJISIIAEN, B KOTOPYIO BXOJNUT JAHHBIA UHUBULL.

“llonynayus sSBISETCS COBOKYMHOCTBIO OCOOEW OIpeaeNieHHOTro BHA, B
TEUYEHHUE JOCTATOYHO JIUTEIBHOTO BpeMeHHU (OOJIBIIOro YHcia IMOKOJIEHUH )
HACEJISIIOIIUX OINPEJETICHHOE MPOCTPAHCTBO (TEPPUTOPHUI0 WIM aKBATOPHUIO),
BHYTPU KOTOPOM NPAKTUYECKU OCYIIECTBISIETCA TAa WIM WHAs CTENEHb
MAaHMUKCHH, HET 3aMETHBIX HM3OJISIIIUOHHBIX OApbepoB M KOTOpas OTAENIEHa OT
COCETHUX TaKUX € COBOKYMHOCTEW OcoOei MaHHOTO BHJA TOW WM HHOU
CTeIeHbto u3osuu’ [97, c. 29].
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Bce ke “renermyeckas cpema wHAMBHAA® Oosiee oOIIee MOHATHE, YEM
TOMYJIAINSA, TAXKEe B T€X CIIydasx, KOTJa HOBBIE TEHOTHITBI 00pa3yIOTCsl TOJIBKO
32 CUET IOJIOBOTO Pa3MHOKEHHUsI 03 BCEeX OCTAIbHBIX CIOCOOOB TMepeHoca
TeHETUYECKOr0 MaTepuana (a 3To CKopee MpaBuiio, 0COOCHHO Ha CPaBHUTEIHHO
HEOONIBIINX BpEMEHaX, 32 KOTOPOE CMEHUTCSI OJHO-JBA MOKOJIeHUs ). Tak, naxe
U B OTUX CIIlydasx HETPYJHO YKa3aTh CHTYyallMH, KOTJa MOWCK T€HETUYECKOU
cpedbl i Kaxaod ocoOM He BCTpedaeT oOCOOBIX 3aTpydHEHHil, a BOT
BBIJICJICHUE JUCKPETHBIX €IUHUI] - TIOMYJISAIUNA OJHO3HAYHO TIPOBECTH TPY/IHO.
[Ipumep - pacTaHyBIIMECS HAa COTHH KHUJIOMETpOB Jieca. Jlyis Kaxaoro Buaa
pacTeHU MOKHO YKa3aTh PAaCcCTOSTHHE MEXIY IBYMsI €r0 MPEJCTaBUTEIISIMU, Ha
KOTOPOM BEpOSATHOCTBIO CKpEUIMBaHHs MOXHO TmpeHeOpeusb. [loatomy B
OOJBIIIOM JIECY JIETKO BBIACIUTH Mapbl, KOTOPhIC pealbHO MOTYT y4acTBOBATH B
CO3/IaHUU CJIEIYIOIIEro MOKOJIEHUsI. A BOT pa30MBKa CIUIOIIHOIO MaccuBa Ha
OTJENbHBIC TIOMYJISAINNA MOKET OBITh TTPOBEJICHA JIUIITH YCIOBHO.

Wtak, Ay KaKqoro opranusma “‘yciaoBHs CYIIECTBOBAHMS ~, BIMSIOLIUE HA
BBDKHBAaHUE W YCIIEX B Pa3MHOXKEHUH, OMPEACISIOTCS KaK “TpUeAnHas cpena’:
KOCHasl, )KHBas - GEHOTUTTNYECKAs U KHUBAs - TCHETUYECKAs.

Ecnu OBITH JTOTHYECKH MOCIEOBATEIBHBIMU, TO ATO pa3felieHUE Iydlle
onuchiBaTh  Tak. Cpena AenUTCS Ha JBE KOMIIOHEHTHI: >KMBYIO M KOCHYIO.
XKuBass mompazmensieTcst ganee Ha (QEHO- M TEHOTHNMHYECKyr. Ho ¢ Todku
3peHHs, HampuMmep, IMpoliecca H3MEHEHUS TEeHETHYECKOro cocTaBa Oolee
MOCTICIOBATEIbHO ~ pa3OMeHne Ha TEHETHYeCKYld UM HETeHETHYECKYIO
KOMIIOHEHTHI, C JANbHEHIINM MOAPa3/eICHUEM HEreHETUUYECKOW Ha JKMBYIO U
KocHyt0. [Io3TOMy OCTaBUM TpUEAWHYIO CPEIy, KaK eCTh.

NHorma  OTOXKAECTBASIOT  cpely  OOWTaHMsS € DJJEMEHTaMu
MPOCTPAHCTBEHHO-BPEMEHHOTO  WieHeHHs  Ouocdepsl  Ouozeoyenozamu.
CXO0JCTBO yCMOTPETh MOXKHO, HO OCHOBAHHUS BBIICTICHUS CPEIbl /Uil OpTaHu3Ma
U JUIA pacuwieHeHHs Ouocdepbl pasHbie. [IpuMepbl OYEBHIHBIX pPa3THUHA:
KOMapbl W WX JHUYMHKA TPHUHAUIERKAT OJHOM TMOMYJSIMH, HO Ppa3HbIM
ouoreorieHo3aM (JTMUMHKU - BOJHBIM), TO K€ U JJIsI CTPEKO3, a €IIe MepeIeTHBIC
TTHUIIBL...

UtoObl mpencka3aTh, Kak OyJIeT MEHSAThCA TEeHOTeHb Ouocdepsl,
HEOOXOJUMO OIHUCATh Cpely OOUTAHMS PA3IUYHBIX OPraHU3MOB. MEHSIOTCS
OpPTaHU3MBI, MEHSIETCSl M Cpefla - ITO TOKE HAJ0 yYUTHIBaTh. HakoHeI, MpUHSTH
pe3yabTaThl OMOOTUYECKOW HBOJIOLNHU, OLICHUTh PAa3IUYHbIE MPUCTIOCOOICHHUS,
MO>KHO OTISITh JK€ TOJIBKO MPU PACCMOTPEHUH OpPTaHM3Ma B CpeJie - 10 TCHOTCHH
ATOTO CAENaTh HENb3sl.

Takum 00pa3oM, IS OMUCAHMS XOJa IBOJIOIUU HAO 3a/1aTh COCTOSHUE
ouocdepsl. /luHamMuka reHOTEHH HE CAMOCTOSTENIbHA, HE aBTOHOMHA - OHA TeHb
nuHaMuKd Ouocdeprl. Tak HyxkeH M BooOimie o0pa3 IeHOTEHHW U TOHATHE
ouonornueckoit sBomonnn? He OyneT nu mpaBuiibHEE CKa3aTh, YTO €CTh TOIBKO
OJTMH CaMOCTOSATEIHHO HM3MEHSIONINICS OOBEKT - Omochepa B ImeloM, a BCe
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OCTAJIbHOE - TOJBKO TEHHW, BO3HHUKAIONIME IMPU MPOECKTUPOBAHUM H3MEHEHUI
Oonocdepsl Ha COOTBETCTBYIOIINE MTPOCTPAHCTBA (ITIOCKOCTH )?

W na, n Het. HeBO3MOXXHO M3y4aTh CKOJBKO-HHOYAb CIIOKHBINH OOBEKT, HE
pazzensisi ero Ha OoJiee MPOCThIe (C MOCIEAYIOIUM YYETOM B3aMMOJEHCTBUS
TUX “TPOCTHIX’, KOTOPHIE B CBOIO O4YEpeIh JOBOJBHO CiIOXHBI). C mpyroi
CTOPOHBI, OMACHO M3JIMIIHEE YBICYECHUE TAKUMU OIPEACIICHUSIMH 3BOJIOLNU,
KaK JaHHOE BbIIIE (AMHAMUKA T€HOTCHW) WJIH: ‘“DBOJIOLMS - 3TO U3MEHEHUE
TEHHBIX YaCTOT B MPUPOJHBIX NOMYIAIUAX . OHO MOXKET MPUBECTH K 3a0BEHUIO
TOro (hakTa, YTO HM U3MEHEHUE TCHOTCHW, HU W3MCHCHHE TCHHBIX YacTOT HE
SBIIIOTCS. HU  aBTOHOMHBIMH, HH  JaXe  CKOJbKO-HUOYIb  YETKO
000COOJIEHHBIMH, @ B PE3YJIBTATE - K TIOTEPE OMOJIOTHYECKOTO COJEPIKAHUS, €T0
PacTBOPEHUIO B POPMaTBHBIX MOJPOOHOCTSIX.

[Io »TOMY TMOBONY KIACCHUK CHHTETHYECKOW TEOPUU  DBOJIIOIUU
(“cuHTeTHYECKas” OT CHHTE3a TCOPUH IBOJIIOIMU U F'eHeTUKH ) 3. Maiip nuier:
“OnHaxapl B 300Mapke s Opocui €HOTy Kycok caxapy. CxBaTuB caxap,
’KUBOTHOE TI00EXKAJI0 C HUM K MHCKE C BOJIOM M HA4aJio SHEPTUYHO MBITh €ro JI0
TEX TOp, MOKa OT HEro HUYEro He ocTanoch. CIOXKHYIO CUCTEMY HE CIEayeT
pazOupaTh Ha YacTU JO TAKOW CTENEHHU, YTOObI OT HEE HE OCTAJIOCh HUYEro
cymectBeHHoro” [19, c. 26-27].

[IpencraBieHne O MPOCTPAHCTBE  MOTEHIMAIBHBIX  BO3MOXKHOCTEH
TeHOTUIIOB X W O TEHOTGHH Ha HEM - HeoOXoaumas TNPEarochuIKa
MozenupoBHusi. Ho Takolt ¢opManbHbIid S3bIK - HE €AMHCTBEHHBIA U JaKe HE
caMblii  HEOOXOJUMBIA IS BCECTOPOHHETO HW3YYEHHs OHOJOTHYECKOU
sBosmonMu. IIpaBo ke, oONHCHIBATH BO3HUKIIME B XOJAE D3BOJIOLUU
MIPUCTIOCOOJICHHS JIeTUe U MPUSATHEE Ha APYTroM, OoJiee COMEePKATEITHBHOM SI3BIKE.

“I1BeTKOBBIE pacTeHUs “U300penu’ CpeACTBa MPHUBICUEHUS U OPUEHTALIUH
HaCcEeKOMOoro (1mojjayy CUTHAJIOB HA PACCTOSIHUU ITyTEM BO3JICUCTBUE HA 3pEHUE U
OOOHSIHUE) U IEJIbII KOMIUIEKC MPHUCTOCOOJICHUI, YTOObI 3aCTaBUTh HACEKOMOE
MNPUHATH O3y, IPU KOTOPOW MbUIbILIA, JIOKAJIM30BaHHAsA (COCpPENOTOYCHHAs -
nmpuMed. ABT.) Ha JIOJDKHOM MeECTe “‘CBOEro” BHja HACEKOMOTo, IOIajaeT Ha
pouThIle. [locne 3Toro B X0/ MOJDKHBI OBITH MYIIEHBI aIIapaThl, 3aCTABIISIONINAE
HACEKOMOE€ MPIKATHCS K MbUIMHKAM W MPUTOM TEM Y4acTKOM Teja, KOTOPbIM
OHO TOJBKO UTO KacaJloCh PhUIBIIA.

Hactypuus nokanusyer mNbUIbIy Ha HIKHEH CTOpPOHE TpyA IIMETs.
[[Imenb AOMAKEH 3aMETUTh 1IBETOK, CECTh HA MOCATOUYHYIO IIOMIAIKY U3 HHXKHUX
JICTIECTKOB, TPUBAIUTHCS TPYAbI0 K TBUIMHKAM, 3aCyHYB TOJOBY B CBOJ,
00pa30BaHHBIN CPOCIIMMHCS BEPXHUMHU JICIECTKAMUA ¥ YaIlleIHNCTHKAMHU,
BBITSIHYTh XO0OTOK Ha TMOJIHYIO JUIMHY U COCATh HEKTap, HAMOJHSIIOMIUMN MITOpel
nBeTka. Ho CTOWT mIMe0 HAIENUThCS M CECTh, KaK JICTIECTKH, CHAO0KCHHBIC
TOHKAMU HOTOTKaMHU, Pa3zbe3KaloTCd B CTOPOHBI: IIMENIb CaM BKJIIOYHI B
JNEUCTBUE ammapaT, CHElUaIbHO MpEeAHA3HAUYCHHBIM Jisi pa3Boja €ro HOr.
HacexkoMoe BBIHYXJIEHO MPUBAIUTHCS HUKHEH CTOPOHOM TpyAH K MbUIbHUKAM
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1BeTKAa. Bo3BhIIarOmuiics HaJ BXOAOM B IINOPEL Y30PHBIA CBOJ MEIIAECT
IIOJIOMTH K IBETKY C APYrOd CTOPOHBI, IOMHUMO IPEAATEIBCKON IOCAT0OYHON
wiomwaakd. Ho JOTAHYTbCS 1O NBUIBHUKOB €IIE€ MaJlo, YCTPOMCTBO I[BETKa
HACTYpLMHM 3aCTaBIseT IIMENIsA IUIOTHO IIPHXKaThCsl K IbUIbHMKaM. Hekrap
3aIlOJIHSAET JUIMHHBIN HIMOpel HACTypLUUU POBHO HACTOJBKO, YTOOBI 10OpaThCs
JI0 HEro MOKHO ObUIO OBl TOJBKO KOHYMKOM XOOOTKa, PAcIjacTaBIIMCh Ha
userke” [13, c. 180-181].

Tem He MeHee, ecnM Mbl XOTHM  HM3y4aTb  KOJMYECTBEHHBIE
3aKOHOMEPHOCTH 3BOJIFOLIMH, HY>KHO IEPEXOIUTh OT KAUECTBEHHBIX OMUCAHUMN K
quciaM U JPYyruM MaTeMaTudeckuM oObekTam. [Ipu 3ToM TepsieTcss He TOJBKO
o0asiHUE COJEPKATEIHHOTO TEKCTa U OMOJIOTHUYECKHUX JeTaieil. MHOTo BakKHOU
uHpopManuu ocraercsi HepopMmanuzoBaHHoU. IlpaBma, ¢opmanuszanus He
JOXOAMUT JI0 CBOMX TEOPETHYECKMX IPENESOB, a OCTAHABIMBAETCA TOpa3o
paHbplIE BBHUJY OTPAaHUYCHHOCTH BO3MOXKHOCTEHW HMCCIIEIOBATENEW W HEXBATKU
¢dakTuueckoro wmarepuana. [IoHATHO 3adeM HWIKHUE JIENIECTKH HACTYpLUU
CHA0XEHbl TOHKUMHM HOTOTKAMU U Pa3be3’KalOTCsA TOJBKO IOCIE MPUIOKEHUS
onpeneneHHoro ycwius. Ho ecim 3TO cUEIUIeHHE CTaHEeT 4YyTh NpPOYHEE H
HeoOxoqumoe ycwine ysenuuurcd Ha 0,01 rpamma (uiam, HaoOOpoOT, 4yTh
cnabee), TO HACKOJIBKO YXyamuTcsi omnbuieHue? CKOJNBKO IIBETKOB OCTAHYTCA
HeonblIeHHBIMA ? Kak 3TO 3aBUCUT OT Apyrux ycinoBuii? M 310 TOJIBKO camble
MPOCTHIE BOIPOCHI.

He BbI3bIBa€T COMHEHUS, UTO Ka)/10€ TpeOyeMOe UNCIIO MOXKHO MOTY4HTh.
TpynHo moOMy4yuTh BCE HEOOXOOUMOE: MX MHOTO, a TPYJOEMKOCTh KaKJIOTO
Benuka. KpoMe 04eBMIHOrO M HENPUEMIIEMOIO JUIsl Hac BBIXOJA - OTKa3a OT
KOJIMYECTBEHHOT O SI3bIKA - €CTh elle JBa. Bo-mepBbIX, MPH CO3MaHUU 0O
KapTHHBl MOXKHO JEMCTBOBaTh TakK, Kak OyJITO BCE JaHHBbIC HM3BECTHBI, BCE
HEOOXOJUMBbIE TapaMeTpbl HaieHbl, W paccMaTpUBaThb CBOWCTBA JTOM
KapTUHBI, HE 3aBUCAIINE OT TOYHBIX 3HAYEHUH NapaMeTpoB. Bo-BTOPBIX, MOXKHO
CTpOUTH OOJI€e MM MEHEE YMO3PHUTENbHbIE MPUMEPHI, 337aBasiCh HEKOTOPBIMU
3HAYEHUSIMM [TapaMeTpoB. DTO OyAyT IpUMEPHI 3BOJIIOLUH CYILIECTB U3 0COOOr0
napctBa. Ha 3emiie TouHO TakuxX Kak OHU HET M HHUKoria He Oyzaer. BaxkHo
JMILb, YTO UX IBOJIOLUS MPOTEKAET (IIPEAIOJIOKUTENBHO) IO TEM XKE 3aKOHAM,
9yTOo U Ui obutateneit 3emiuu. [Ipumepsl 3TuX MaTeMa3aBpOB YUTATEIh HAWIET
B ciuenyroniel rinase. OHM-TO IOA pa3HbIMM IICEBJOHMMAMM M HACEISIOT
OOJBIIMHCTBO PabOT MO TEOPUU IBOIOIHIH.

Ho nycre Ham 3amaHa reHoTeHb. Kakue uucna Hajo MNOJIYYUTh W3
OMMCaHUsA OPraHU3MOB U cpelbl (Kak Bbl MOMHHUTE, TPUEAUHOI), YTOOBI
npenckaszate ee u3MeHeHue? OTBeT MNpPOCT: HAA0 yKa3aTb BEPOSTHOCTH
POKIEHUSI U TUOENN JIJIsl BCEX T€HOTHUIIOB.

[[Inpoko pa3BUTO TAKOE HAIIPABICHHE B MOJECIMPOBAHUU: N€HETUYECKas
cpea 3a7aeTcs SIBHO, a BCE OCTANbHOE - Kak KOA((UIIMEHTH B GpopMmyax s
BBIUMCIICHUS BEpPOSTHOCTEM. OHO HA3bIBAECTCS MAMEMAMUYECKOU 2eHeMmUKOU.
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KpaTtkoe BBenenue B 3Ty HayKy JaHo B KkHure [86], a Ooiee moapoOHoOe
U3JI0)KCHUE C JICTAJIbHBIM M3yUYCHHEM HEKOTOPBIX BHUJIOB MaTeMa3aBpoB - B [91].
EcTh MHOTO U IpyTHX PYKOBOJCTB.

WTak, Mbl BBEJIM MHOXECTBO MOTCHIIMAILHO BO3MOXHBIX T'C€HOTHIIOB X W
TeHOTeHb Ouocepbl B X - MHOXKECTBO BCEX TECHOTHUIIOB HBIHE >KUBYIIUX
CYIIECTB; CKa3ad, YTO JUHAMHKA TCHOTCHUIUIOXO BBIJICIIACTCS W3 JUHAMHKH
onocepsl m oOCymmiau, YTO TakKoe Cpena, BIUSAIONIAsS HA BBDKUBAHHUE W
pasmHoxenue. Ilpomomkum  ¢dopmalbHOE paccMOTpeHHE, BBeIs B X
PacCTOSIHUE W TIPEBPATUB €T0 TEM CaMbIM B Mempuieckoe npoCmpanHcmeo - Tak
MaTeMaTHKH Ha3bIBAIOT MHOXECTBO, MEXKIY TOYKAMH KOTOPOIO OMPEACICHO

paccTosiHUe.
W Y. JlapBuH, U MHOIME APYIHE HUCCIEAOBATEIM LIMPOKO HCIOJIB3YHOT
noHstue “Oomuskue Qopmbl”, “Omkaiime Qopmbl”, ‘“‘Manble  pa3IudHs’,

“He0obIlIME HAClIEACTBEHHbIE Bapuauuu’ M T.1. [lombiTaeMcs NOHSATH, Kakue
pa3auuMs CleIyeT cuuTaTth MajdbiMH. OCHOBHOW XapaKTEPUCTHKOM CYyIIECTBa C
TOYKH 3pEHHUS TEOPUU IBOJIOLUHU SBISETCS €ro YCIeX B OCTaBJICHHUH IOCie ceOs
IOTOMCTBA' '), IIPHYEM HE TOJBKO B IEPBOM MOKOJICHHH (ETH), HO ¥ BO BTOPOM
(BHYKHM) M Jajee - B JOCTaTOYHO OOJBIIOW IMOCIEI0BATEIbHOCTA MOKOJICHUM.
Kpome cymiecTBeHHBIX XapakTepUCTHUK WHAMBHIA M €r0 Cpelbl OOMTaHHUS Ha
YUCJIO BBDKUBIIMX IMOTOMKOB OKAa3bIBA€T BO3JEHCTBHE Macca CIyYalHOCTEH.
Kak Bcerma B Takux ciydasx €cTh JIBa HAOOpa BEIWYHH, C TIOMOIIBbIO KOTOPBIX
MOXHO  OINHUCHIBaTh  CHUTyaluio. Bo-mepBbiXx, Ha0Op  BEPOATHOCTHBIX
XapaAKTEPUCTHUK : C KAKOW BEPOATHOCTBHIO MPHU 3aBUCUMOCTU COCTOSIHUS CPENbl OT
BPEMEHU Uepe3 1 MOKOJIEHUI y ocoOu Oynet m moToMKOB (a1 Bcex m, n oT 0 u
nanee). Bo-BTOpbIX, MOKHO 3a7aThb MEHEE MOJIHBII HaOOp BEJIUYHMH - CPEIAHHE
XapaKTepUCTUKH: KaKOBO OYJEeT CpellHee YHUCIO IMOTOMKOB OCOoOM uepe3 n
ITOKOJICHUU.

['enotunel OyaeM cyuTaTh OJM3KUMH, €CIU IS HUX B OJMHAKOBBIX
(pea’MCTUYHBIX ) YCIOBUSX YKa3aHHbIE XapaKTepucTuku Onm3ku. HyxHo ere
N00aBUTh: i1 KOHEUHOTO (M HE CIMIIKOM OOJIBIIOTO) YMCIa MOKOJECHUH.

BBenst paccrosiHre, MOKHO CHeNaTh MEPBBI, MOKa eie popMaabHBINA mar
B JIMKBUJAIMK OJHOM M3 TeX TPYAHOCTEW, YTO ObUIM OOBSBICHBI B TEPBOM
IJIaBe: JKUBYLIME - TTOTOMKH BBIMEPIIMX, HO pa3 y T€X €CThb IMOTOMKH, 3HAYUT
OHM HE BbIMEpiU. BbrienuM (QUKCUPOBAHHYIO OKPECTHOCTh POIUTEIHCKOTO
TeHOTUNA - HE OYEHb OOJbBIIyI0, HO M HE CIHMIIKOM Malyl0 - TaK, YTOObI
MIOTOMKHA B TE€PBOM IOKOJEHUU C MOJABIISIIOLIEH BEPOSTHOCTHIO MOMAJaid B
Hee. bynem omnpenenats kodPUITMEHT pa3sMHOKEHUS KaK YHCIO TOMABIINX B
ATy OKPECTHOCTh ITOTOMKOB. BBICKOUMBIIINX U3 HEE HE YUUTHIBAEM.

BaxxHo mOoMHUTE O TpuenuHOW cpeae (KOCHBIE AJIEMEHTHI + (hDEHOTHIIBI
’KUBOTO OKpPY>KEHHs + reHeTH4ecKasi cpesia). beiBaeT Tak, 4To pa3nuyHble BUJIbI

11
Onsathb K€, HC MPOCTO MMOTOMCTBO, HO BBDDKMBIICTO, JOKMBLIICTO 1O BO3pACTa Pa3MHOKCHUS.
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NPAaKTHYECKH HEPa3TUYUMbl MO CBOMM (eHoTunaMm (MOp(hOIOTUYECKH ), HO
1160 BOOOIIE HE CITOCOOHBI K CKPEUIMBAHUIO, JIMOO MO KAKUM-TMO0 MpUYMHAM
HE CKpEIIMBAIOTCSI B E€CTECTBEHHBIX YCIOBHSIX M C O3TOM TOYKH 3pEHHS
JIOCTAaTOYHO OTCTOSIT APYT OT JIpyra, YTOObI MPU3HABATHCA 33 pa3HbIE BUAbI. MBI
TOBOPHUM O TaK Ha3bIBAEMBIX 8UOAX-080UHUKAX.

“Cpenu BHIIOB-JBOMHUKOB HauOoJiee WU3BECTEH, MO-BUIUMOMY, KOMILIEKC
MaJsIpuMHBIX KomapoB B EBpome. Panee momaramu, uto mamspus B EBpore
MEPEHOCUTCS €IMHCTBEHHBIM BHJIOM MaJIIpUHHOTrO Komapa aHodenec. M3ydas
pacnupoCTpaHEHHE U SKOJOTHMI0 3TOr0 KOMapa, HCCIEI0BAaTENH BBISIBUIH
pPa3HOTO pojia HEMOHSATHBIE OTKJIOHEHHSA. Bbulo O0OHapyX eHO, 4TO KOMaphl
a"o(esec BrosHe OOBIYHBI B HEKOTOPHIX paiioHax EBpomsl, rie manspuu HeT. B
OJIHUX paiioHaX OHU MHUTAIOTCS TOJBKO HAa JOMAIIHUX KUBOTHBIX, B JPYIHX
IPEINOYNTAIOT MUTATbCAd Ha ueloBeKe. B onHuX pailoHax OHHM CBS3aHBI C
IIPECHOW BOJOW, B JPYyIHX - C COJOHOBAaToW. TOJBKO moOCiHE TOro, Kak
dannepoHn OOHAPYXUJ YCTOWYHMBBIC Pa3TU4Ms ULl KOMapOB, OTIMYAIOIINXCS
Mo OMOJIOTMYECKUM TpU3HAKaM, CUTyallus Hayaia MposICHAThCSA. B KoHIle
KOHIIOB OBLIO MOKa3aHO, YTO MaJsIpuiiHbIN Komap B EBpome Ha camom nene
MpeCTaBIseT COOOM IPYIITY U3 IIECTH BUJIOB-IBOMHUKOB” [67, c. 34].

“Bubl-AIBOWHUKHA MOXHO OMPEIEIUTh KaK MOP(HOIOTUYECKU CXOIHBIE MU
UJCHTUYHbBIE PENPOAYKTUBHO H30JIMPOBAHHBIC (Pa3MHOKAIOIIUECS pa3ieibHO)
NPUPOAHBIE MOIMYJISILUK [TaM xke, ¢. 33].

[IpuBegenHoe  HaMu  ompejaesieHue  OMU30CTH  TEHOTUIIOB B
JEHUCTBUTENBHOCTU - CKOpee nosicHeHue. Kpome ero BO3MOKHBIX JIOTHYECKUX
HEJ0CTATKOB (MMEIOIIUXCSI BO BCSKOM OIPEECIICHUH, BHEIIHE MPETEHAYIOIIEM
Ha OMNEPalMOHAIBHOCTb), €CTh €Ille OYEeBUAHAsA HEKOHCTPYKTHBHOCTH,
HEBO3MOXHOCTh HCIOJIb30BaHMs. Eciu Obl MBI XOTENM NPUMEHHUTH €ro Ha
IPaKTHKE, TO MPHUILIOCH ObI paboTaTh C OTPOMHBIMU Habopamu 4uceln. B ogHom
HaObope uX ObUIO OBl IS KaKIOTO TeHOTHIIA HE MEHbIIE, YeM BapHaHTOB
COCTOSIHUSL CPEJIbI.

EcTh mpocToil BBIXOJ: BCE PaBHO Mbl peajbHO HE 3HAEM 3TUX YHUCEIN, TaK
naBaiiTe BBejeM Oosiee MPOCTOM OOBEKT - PACCTOSIHHE MEXIy TeHOTUIIAMH.
[IycTh KOHKpETHOE YHMCIEHHOE 3HAaY€HUE JTOr0 PACCTOSHUA  HHUYETO
HETMOCPEICTBEHHO HE O3HadaeT. BakHO NUIb, YTO OHO Mauo i ONHU3KUX
TEHOTUIIOB M HE MaJlo JUIsl T€X, KOTopble Mbl cuuTaem Onu3kumu. Koneuno,
CTOUJIO OB KOHKPETU3UPOBATh, UTO TaKOE “MaJio” U “He MaJIo”, HO JIeJaTh ATOTO
3/1ech He OyZeM, OCTaBMB KOHKPETHU3AIMIO 3THUX CJIOB KaK OTKPBITHIA BOIPOC.
Nrak, Ha X BBEAEHO pacCTOSHHUE.

[TonpiTaeMcs co3nath cebe 3puMblil 00pa3 reHoreHu. OgHO BpeMs ObLIO
00IIeynoTpeOUTeNbHO HArsIIHOE MOCOOUE B BHUJE KAPTHl C PACIIOIOKECHHBIMU
HA HeW JaMmoykamMu OT KapMmaHHoro QoHapuka. Mmu o6o3Hayanuch,
Hampumep, diekTpoctaHuumu. Korga BKIIOYaNWCh JIAMIIOYKH, Ha KapTe
3a)KUTAIUCh OTOHBKM W OBUIO BHUJIHO, TJI€ CKOJIBKO 3JIEKTPOCTAHIMI. MOXKHO
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ObJI0O OBl  YCOBEpIIEHCTBOBAThH TaKOE TMoOcoOWe, moadwmpas Uil Kaxaou
AIIEKTPOCTAHIIMH JIAMIIOYKY, MOIHOCTh KOTOPOH Obla ObI MPONOPIIHOHATBHA
NPOU3BOJACTBY B3Hepruu. Torga ObUIO OBl BHIHO HE TOJNBKO, T/I€ CKOJBKO
AIIEKTPOCTAHINH, HO ¥ CKOJIBKO B KAKOM pailOHE MPOU3BOAUTCS SHEPTHUU.

[TpencraBum cebe X Kak OONBIIYIO KapTy, a A KaXAOTO T€HOTUIA U3
IeHOTEHU BOOOpa3HM JaMITOUKY, OTMEYAIOIIYIO €ro MOJIOKEHHE Ha TOM KapTe.
MolHOCTh TaMIOYKK BBIOEpEM MPOMOPIMOHANBHO Onomacce opranuszma. Yrto
ke Mbl yBujaenan Obl, Oyap oTo mpoaenano? Kapra X 3ansma Obl orpoMHOE
npocTpaHcTBo. Jlammoyek Ha Hell Ob1I0 Obl 0OYeHb MHOTO. Bpsin nu ynanock Obl
OTJISIZACTH TaKyIO KapTy ¢ OJM3KOro pacCTOSHUSA.

OtoiiileM HECKOJbKO Janblie. YTo ke Mbl yBUAUM Tenepb? Jlammouku
OyZIyT pacroyiokeHbl Janeko He paBHOMEpHO. C BBIOPAaHHOTO PACCTOSHUS
HEBO3MOXKHO OyJeT yBHJETh OAHY JAMIIOYKy, 3aTO OyIeT O4YeBHIHO, YTO
CBETALIMECS TOYKM pa3z0OpOcaHbl Ky4KaMHd, JOBOJBHO IJIOTHBIMH TPYIIIaMU,
MEX]Ty KOTOPBIMH THTaHTCKUE MPOCTOPHI HEMCIIONb30BAHHBIX BO3MOKHOCTEH .

Takoe pacnojoxeHue TOYEK  JOJDKHO, BEPOSTHO, HAIIOMHUHAThH
pacnpeneseHe BemniecTBa Bo Beenmennoit. YacTuiel cobuparotest B 3Be31bI, TC -
B TaJaKTHKH, Jlajlee - CKOIUICHHWE TalakKTHK W T.I. (HO He 00s3aTenbHO 0
OECKOHEYHOCTH ).

Hukto He Buaen Hameil BooOpakaeMoil KapTbl, HE HCCIEI0Ba
CHEIMATBbHO BOIMPOC O HEPABHOMEPHOCTH PACIIONOKEHHS T€HOTEHH B X, HO
BECh OMBIT OMOJIOTUU BpoAe Obl yOeKIaeT B HATMYMH 3TOM HEPAaBHOMEPHOCTH .

Her cnenumanbHOro 3apUKCHPOBAHHOTO TEPMHUHA AJS OMMCAHHOTO BHJA
pacroyio’KeHUs] TOYEK - TEHOTHUIIOB W3 TreHoTeHH. Hawmbonee moaxonsmmm
KaXETCsl Ha3BaHHE ‘‘Uepapxuueckoe pacnosiodceHue’”. TOUKHU CKIaIbIBalOTCS B
CTYCTKH - TPYIITUPOBKU MEPBOTO YPOBHS, T€ - B TPYNIHPOBKH BTOPOTO YPOBHS
U T.J.

[TogmbIBaeT MCMONB30BaTh Ui CTYCTKOB IEPBOTO YPOBHS TEPMUH “BUA”,
JUIS BTOPOTO, TPETHEro M T.JA. - Ha3BaHMS BBICHIMX TAKCOHOB OMOJIOTUYECKOM
CHCTEMaTUKU (poJ, CEMEHCTBO,...). Ho aenmats 3toro Ml He Oynem. Uro Takoe
CTYCTOK, MOXHO OTpEeAENTUuTh (OopMalibHO, MO KpailHell Mepe B TOM MUpE, TIe
MBI ceifuac Haxomumcs (maHo X, paccTosHue Ha X, T€HOTHb M T.O. - BCE
NOTEHIIMAJIBHO OCYHIECTBUMOE TPEAINOIaraeTcs OCYIIeCTBUMBIM Ha jene). Yto
takoe BuA? Ha 3Ty TeMy ecTh MHOTO TOYEK 3pEHUS, U HAM COBCEM HE XOueTcs,
700aByIsisl K HAM €IIe OJHY, BCTPEBaTh B JUCKYCCHIO CIIEIIMAINCTOB-OMOJIOTOB.
Uro ke KacaeTcsl CryCTKOB BBICHIMX MOPSIKOB, TO UX COBIMAJCHUE C BHICIIMMHU
TaKCOHAMH COBCEM HE OUYEBUHO, XOTS CXOJCTBO OTPULIATH HEMb3.

Tem He MeHee, CyIIECTBYIOIIAas CUCTEMaTHKAa MOXKET PacCMaTPUBATHCS Kak
NOJITBEPXKJICHIE HMEPAPXUYHOCTH TreHoTeHH. OcoOu OgHOrOo BUAA HOJKHBI,
BEPOSITHO, OTCTOATH APYT OT Jpyra MEeHbIIE, 4eM OT 0co0eil Apyroro Buza, XOTs
caMm BUJ B HbIHEIIHEM MOHUMAHUH MOXKET PacragaTbCs Ha HECKOJIBKO CTYCTKOB
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nepBoro mnopsaka. Mrak, mpumem, 4TO BHIBI - CTYCTKH, HO HE 00s3aTeIbHO

MIEPBOI0 MOPSAJIKA, U HE BCAKHU CI'YCTOK - TAKCOH.

Jlpyrre CryCcTKH, MEHbBIIIE YeM BHUJ, MOTYT OBITh HAWJCHBI B HEPAPXHUH
BHYTpUBUI0BbIX eauHuIll. K. M. 3aBajackuii [46, c. 219-220] BbiAenseT ceMb
TaKUX €AUHUIL.

“l.IlomyBun... - reorpaduyueckasl WiIM SKOJOTHYECKas paca, MOYTH JTOCTHUTIIAs
COCTOSIHMSL MOJIOAOTO BHUJA.

2. IloxgBus... - chopMupoBaHHas reorpaguueckasl WM SKOJOTHYecKas paca.

3. DKOTHIL... - JIOKaJIbHasl KOJIOTMYecKas paca.

4. MectHasg mMONyJALMS... - OTHOCHUTEIBHO 00O0COOJICHHOE IOCEJICHHE,
YCTOMYMBO 3aHHMMAIOIIEE OINPEACICHHYI0 TEPPUTOPUIO M CIIOCOOHOE K
CaMOBOCIIPOM3BE/ICHUIO ; OCHOBHASI €IMHUIIA HacelleHus W 0oJyiee WU MEHee
OTUYETIMBO OTPAaHUYEHHBIN CTPYKTYPHBIM 3J€MEHT BUJA.

5. DKO3JIEMEHT... - BHYTPUIIONYJSALUOHHAs (opMa, CBA3aHHAS CO CIASTHHbBIM,
HEPACHICTISIOIIUMCS] TeHETUYECKH KOMILJIEKCOM U CIIOCOOHAs! BBIXOJUTH W3
MONYJIALIMYU B MOJIOKEHUE CAMOCTOATENIBHO CYIIECTBYIOIIETO YKOTHUIIA.

6. Mopdo-Ouonornueckass rpynmna WId H30pEareHr... - TpyIa OpraHu3MOB
BHYTPH  MOMYJSLUMH, HUMEIOIIas  OJWHAKOBYID WM  PAa3IMYHYIO
HACJICZICTBEHHYIO  OCHOBY, pa3iuuuMas MOP(OIOTMYECKH, HUMEIOIIas
CXOIHBIM pUTM pa3BuTHs ((deHOorpymnmna) ¥ OJUHAKOBO pearupyromas Ha
YCIJIOBHSI CpPEBI.

7. BuoTHI... - BIeMEHTapHasi €AMHUIA TEHETUYECKOW CTPYKTYpPhI IMOIMYJISINY;
rpynma  oco0Oel, WMEIIMX IMOYTH  TOXICCTBEHHBIM TEHOTHUI W
OTIUYAIONINXCS OT BCEX TAKMX K€ TPYMI XOTs Obl OJJHOU MyTanuen”.

HNanee K. M. 3aBaackuii moapoOHO KOMMEHTHUPYET MpeiaraeMyro
uepapxuto, oOpamas oco0oe BHUMAaHUE HAa YCTAHOBJICHHE TpaHUI] TOM WM
WHOM TpyNIUpoOBKM B JelcTBUTENbHOCTH [46, c. 220-259]. Tem cambiM
MPOSICHSETCS. CMBICIT OMNPENENEHUd M €My MPUIAETCA OINepalruOHaIbHbIN
XapakTep - Mo KpahHed mepe, yactnaHo. OOHApY)KEHHE TAaKWX TPAHUI] MOXKET
CIIy’KUTb ApTYMEHTOM B MOJIb3y HEPAPXUYHOCTH I'€HOTEHU.

OtmedeHHBI (GaKT - HEPAPXUYHOCTH PACIIONIOKEHUS TEHOTEHH B X
HACTOJIbKO Ba)X€H, UYTO MPEJICTABISETCS HEOOXOJMMBIM, BO-TEPBBIX, HAJEHKHO
€ro YCTaHOBUTH, & BO-BTOPBIX, MMOMBITATHCS OOBICHUTH TEOPETUUYECKH .

CcbUlOK Ha OYEBUAHOCTb JUIsl YCTAHOBJEHHS (akTa HEIO0CTATOYHO;
MHOT'0O€, CYMTAaBIIEECSd OYEBHUIHBIM, OKAa3aJOCh BIOCIEICTBUM HEBEPHBIM.
Brpouem, Bcsi OMONOTUS OCHOBBIBAECTCA Ha MPEIOIaraeMoil MepapXuYHOCTH.
[IpencraBieHne O TakOM OpraHM3allMM MUpa >KMBOCO IOKAa HE MPHUBEIO K
CEPBE3HBIM TPOTUBOPEUMSAM, U ATO BCEJSIET HAJEKIY, YTO MPOTUBOPEUHUS HE
nosiBATCS BHpeab. 1103TOMy MOMKET OKa3aTbCs pa3yMHBIM COXPAHSTh TaKOE
MPEACTABICHUE W Jlajiee, a KaXIbplil ycnex, JOCTUTHYTBHI C €ro MOMOUIBIO,
CUMTAaTh KOCBEHHBIM JOKAa3aTeJIbCTBOM W JUIsI HEro, HE CTaBs IpPU 3ITOM
OTJEIBHON MPOOJIEMBI O CYIIECTBOBAHUU HEPAPXHUUHOCTH .
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Oty npobiemMy TpyAHO HE TOJBKO PEIIMTh, €€ TPYAHO W OJHO3HAYHO
NoCTaBUTh. [l03TOMY MNPUXOIUTCA JOBOJBCTBOBATHCA TaKUM OOXOAHBIM
maHeBpoMm. [IpumeM wuepapxudHocTh Kak (akT, Oxaro 3TO HE BXOIUT B
OUYEBUJIHbIE TPOTUBOPEUHS C HUMEIOIIUMCS ONBITOM. byaeM MIUpoOKo
UCTIONb30BaTh 3TOT (akT B HAIIKUX MOCTpoeHUsAX. l[lombiTaemMcsi naTh emy
TeopeTnyeckoe oObsicHeHue. Ecnu Hurae Ha m30paHHOM MYTH HE BO3HUKHET
CYIIECTBEHHBIX TMPEMATCTBUI, TO HE CTaHEM OCOOCHHO 3aJyMBIBATHCA O
HEMOCPEJICTBEHHON MpPOBEpPKE MPUHATON TUIIOTE3HI.

[Touemy »xe mpoOsemMa HEpapXUYHOCTH CTOJIb TPYAHA JJII OJHO3HAYHOMU
MOCTAHOBKH U perieHus? /{a motoMy, 4to HU X, HU T€HOTEHb HE MOCTPOEHBI U B
MOJTHOM 00beMe MOoCTpoeHbl He OyayT. OHU MpUAyMaHbl KaK Ba)KHBIEC JCTaJH
KapTuHbl Mupa. JlaBaemble ompeneneHuss HWHOTAAa HOCWIM Bpojae  Obl
OTepaloOHANbHBIN  XapakTep, HWCHOIb30BANNChH HAOII0JaeMble BETHYMHBI,
HampuMep, YHUCIO0 MOTOMKOB, B OMpeAeNeHUU OJIM30CTU TOYeK U3 X. DTO He
JIOJDKHO BBOJAWTH B 3a0mykjaeHue. Huuero peasbHO KOHCTPYKTHBHOTO B 3THUX
onpeneneHusix Her. OHM  MOTYT CHYXHUTh TOJBKO HIEOJIOTMYECKHUMHU
OCHOBAHHSIMH 11 KOHCTPYHPOBaHUs 0o0Jiee PeaTuCTHUHBIX MPOLETY].

[lepeuncnum, yero He xBataeT. Her onucanus X, ¢ MOMOIIBIO KOTOPOIO
MOKHO OBbUTO OBl BBLIETSATH M3 HEro TOYKU. J[Js 3TOro HYKHO CO31aTh
NOAXOASIIMKA A3bIK onucaHusg Touek X. HyxkeH cmocod Ui BbIYMCIEHUS
paccrosiHuil Ha X. VIHTEepecHO, 4yTO BTOpas 3ajaya MOKET PElaThCsl OTIEIBHO
OT TmepBOl. MOXXHO 3a7aThCs LETBI0 BBIYUCIHUTH PACCTOSTHUE MEXKITY
TEeHOTUINAaMH JIBYX >KMBBIX CYIIECTB, HE HUMes MOAPOOHOrO OMUCAHHS CAMUX
TEHOTHUIIOB. JTO B HEKOTOPOM MPHUOIUKEHUU YXKE CHACIAHO 2€HOCUCMEMAMUKOLL
[4]. Oka3biBaeTcsi, MOKHO M3MEPSTh HACKOJIBbKO Oym3ku aBe modekynbl JIHK,
HE HUMes TMOJHOTO0 OMUCaHUS MX CTPYKTYpbl. [[Jsi ATOro IuiaBsAT JBOIHBIC
COUpPAJIM, CMEIIMBAIOT OJWHAPHbIE LEMOYKH, IMOIYYEHHbIE OT pPAa3HBIX
OpPraHu3MOB (MU OTPE3KU ITUX IIEMOYEK), OXJIAXKIAIOT U CMOTPAT, HACKOJIBKO
ycremHo OyayT oOpa3oBBIBATHCS JIBOMHBIC CHUPATH M3 KYCOYKOB Pa3HOTO
MPOUCXOXKJICHUA. DTOT METOJl THOPUIU3AIMKI U €r0 MOJU(UKAIIMKU TTO3BOJISIOT
KaK-TO H3MEpUTh OMU30CTh W TMOPOXKAAIOT HEKoTopoe paccrosiHue. Ho
BBIUMCIISIETCS OHO HE Ui TOYeK X, a Il OpraHu3MoB. BOT elie 3agava: HalTH
croco0 onucarh TOUKY B X, COOTBETCTBYIOIIYIO TaHHOMY XHBOMY CYIIECTBY.

[locne »3TOoro - rHUranTckas paboTa 1O COCTABJICHUIO TE€HOTECHH.
HeBo3moxkHO mepebpaTh Bce KHUBBIE CYIIECTBA U IOCTPOUTH T'€HOTCHb
noJIHOCThI0. HyXHO u300peTarh crnocoObl COKpAllleHHUs ONHUCAHUS M YHUCIa
omepanuii. HakoHner, mocie Bceil 3ToW pabOThl Ham0 OyJeT CHeIaTbHBIM
o0Opa3zom 00paboTaTh JaHHBIC, YTOOBI BBIACHUTH, €CTh UEPAPXUYHOCTH WIIU €€
HET.

Takux HENmoCpeNCTBEHHO HE MPOBEPEHHBIX (PAKTOB - TUIOTE3 MHOIO B
aro6oi Hayke. Ilpumepsl M3 ucTopuu (U3HKHU: EBKIMAOBOCTH T€OMETPHUH
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peaspHOr0 MHpa, BO3MOKHOCTh IOJHOCTBIO JE€TEPMUHHUPOBAHHOTO OMUCAHHS
Muposaanus. CoBpeMeHHYy0 (PU3UKY TporaTh He Oy/ieM.

Teopetndeckoe 0OCYXKJAeHHE BOIMpoca 00 MEPapXUUYHOCTH HAYHEM C €To
HamOoJiee BaXHOTO YACTHOIO CIyyasi: Mo4emMy BOOOIIE CYHIECTBYIOT CTYCTKH, a
He Oonee wiaM MeHee paBHOMepHOe pacnpeaeneHue? OOmenpu3HaHHbIC
pUMEPHl HEOJHOPOIHOCTEH - CIYCTKOB J1al0T Ouosiorudeckue Buiabl. [loaromy
CI0/JIa BXOJIUT BOIIPOC: TOYEMY CYILIECTBYIOT BHJIbI?

3aJaBIIMCh JBYMS BONpPOCAMHU: “TIOYEMY CYIIECTBYIOT BUABI?” U “KaKOBO
ux 3HaueHue?” - 3. Maiip numet: “Tloxaiyii, HET Ty4IIero crnocoda OTBETUTh
Ha 3TU BONPOCHI, YeM TOMbBITKA MPEJCTaBUTH cebe Mup 6e3 BumoB. BooOpasum,
HampuMep, MHUp, B KOTOPOM CYIIECTBYIOT OJHHU JHUIIb OCOOH, COCTaBISIIOIINE
OJTHO COOOIIECTBO, BHYTPM KOTOPOTO TMPOMCXOJIUT CcKpeuuBanue. Kaxnas
0c00b B TOM WM WHOM CTEMEHH OTIUYHA OT JII0OOH Japyroil ocoOu u Kaxaas
0Cc00b CIOCOOHA CKpPEIIUBAThCS C TEMU OCOOSIMU, KOTOpble ¢ Heil Hauboiee
cxoxu. B Hamem BooOpakaeMoM MHUpE Kaxkaas ocoOb Obuia ObI, TaK CKasath,
IEHTPOM CEpUU KOHILIEHTPUYECKUX OKPYKHOCTEH, oOpasyeMbix Bce Oosee
OTJIMYHBIMUA OT Hee 0COOsIMH (BOT OHO - Hallle MPOCTPAHCTBO X U PAcCTOSTHUE B
HEM, HCIOJb3yeMble B paccyxkaeHuHu - npumed. ABT.). [lapTHepsl B Kaxmoit
OpauHO# mape B cpeHeM ObUTH Obl TOBOJBHO OTIMYHBI APYT OT ApYra U JaBajlu
Obl B CBOEM IIOTOMCTBE MHOXXECTBO TE€HETUYECKH pa3HbIX THIIOB.
[IpennonoxxuM Temepp, YTO OJIHA U3 TAKUX PEKOMOHMHALMNA OCOOCHHO XOPOIIO
nprCroco6IeHa K OHOM M3 JOCTYIHBIX HHUII' ). B 3T0ii HuIe OHA mpolBeTaeT,
HO, KOTJa MPHUAET BpeMs CIapUBaHHs, 3TOT “BBICHIMI’ T€HOTHUI HEU30€KHO
OyzneT paspyiieH. MexaHu3Ma, KOTOpbIM MpeaoTBpalial Obl TaKOe pa3pyllieHue
HAWIYy4IIUX KOMOWHAIMII TE€HOB, HE CYIIECTBYET U, CJEI0BATENbHO, HE
CYLIECTBYET BO3MOXXHOCTH TOCTEIIEHHOTO COBEPIIEHCTBOBAHUS KOMOWHAIUN
reHoB. Temepp CTAaHOBUTCS TMOHSATHBIM 3HAYEHHE BUAOB. PenmpoaykTuBHas
U3OJISIUSL  TIPEJICTAaBIsieT CcOOOM  3alllUTHBI MEXaHW3M BHJIa, KOTOPBIU
OPEMATCTBYeT HAPYIICHHWIO €ro  XOpOIIO HMHTErPUPOBAHHOM  CHCTEMBI
KOaJanTUPOBAHHBIX T€HOB (T.€. CUCTEMBbI XOPOILIO MPUCIOCOOJICHHBIX NPYT K
Jpyry T€HOB - mpuMed. aBT.)” [67, ¢. 29-30].

Uro ckazath 00 3TOM 00BsicHeHUHM? OHO BO MHOTOM IOBTOPSIET JaBHUE
aprymenTbl @. /[xenkunca npotus teopun Y. JlapBuHa: OJIOBOE Pa3MHOKEHUE
JIOJDKHO PACTBOPUTH HOBBIE BBHITOJIHBIC MPU3HAKU. J. Maiip “nepeBopaunBaet’
apryMmeHT @. J)KeHKMHCA: TIOCKOJBbKY pPAacTBOPEHHUS HOBBIX IOJIE3HBIX
MPU3HAKOB JIOMYCTUTh HENb3s, JOHKHBI OBITh BUABI W PENpPOAYKTHBHAs
U30JIALINSA, 3TO BBITOHO.

12 “Hymra (5ko/orudeckast) - COBOKYIHOCTb (paKTOPOB BHEWIHEH CPelibl, K KOTOPHIM MPHCIIOCOOICH JaHHBII BUL
(WM MTHOW TaKCOH); BHENIHEE BhIpaKEHHE MOTPEOHOCTEH opranu3Ma, crieliuuueckuil criocod UCIOTb30BaHUS
cpensl” [67, c. 422].
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Bropoii pa3 “BeirogHo”. Komy? KTo siBIsieTCs HOCHUTENEM ‘“pelaroIIero
npaBuiia’”: CKpeIIUBaThCs - HE CKpelunBaTbes? M moueMy MMEHHO OH MOJydaeT
BBITOY OT U30JISILUU ?

K Bompocy 0 COOTHOIIEHUH pa3IMYHbIX BBITOJ MBI €IlI€ HE pa3 BEpHEMCS, a
[IOKa 3aMETUM, YTO pa3MbIBAIOLIEE BO3JCHCTBUE IIOJOBOTO PAa3MHOXKEHUS
MOXKET OBIT yCTpaHeHO U 0e3 oOpaiieHus K “BBITOJHOCTH 0oOpa3oBaHUs
PENpPOAYKTUBHO  HM30JIMPOBAHHBIX TIPyNOUPOBOK. YTOOBI MOKa3aTh 3T,
BOCIIOJIb3YEMCsl YK€ BBEACHHBIM MO0 cyTH . Maiipom mpeAcTaBlieHUEM O
“paouyce ckpewusanus’.

[IpennonaoxkuM, 4To CKpEUIMBAHME JOIMYCKAETCS TOJIBKO B TOM Ciydae,
KOTJIa paccTosiHue B X MEXYy FeHOTHIaMH oco0ell He OoJbllie HEKOTOPOro. JTo
KPUTUYECKOE PACCTOSHUE W HA30BEM paauycoM cKkpeuBanus. Eciu oH
JOCTaTOYHO MaJl, TO Pa3MbIBAIOIIEE BO3ACHCTBUE IOJOBOIO PAa3MHOMKEHHUS Ha
“Haumydinve KOMOWHAIIMM TEHOB” MOXET OBITh CKOMIICHCHPOBAHO OoJee
YCHEIIHBIM BBDKMBAHHEM HOCHUTENEH H3TUX “HAWIy4IIMX KOMOMHALIMIA™.
[Ipeanonoxenupii 3. MaiipoM B e€ro paccykXJeHUU OT MPOTUBHOrO ‘“‘Mup 0e3
BUJIOB” JIJIi COXPAHEHUS HAWIYYIIMX KOMOMHAIMA TEHOB HE HYXIAeTCS B
CHEIMATIbHOM MEXaHU3ME pENpPOAYKTUBHOW H30JSALMU - BCE 3aBUCUT OT
panndyca CKpEIIMBAaHUSA U TOTO, HACKOJBKO OSTH “HAWIydlIne KOMOWHAIMu’
JNEUCTBUTENBHO SBJSIOTCS HAWIYUYIIMMHU, HACKOJBKO YCHEeX BbIKUBAHUSA
HOCUTENS 3TOM KOMOWHAIIMM OTJIMYaeTCsl OT Yycliexa HOCHUTENs TeHOTHIA,
OTCTOSIIIETO OT HEe Ha PaJNyC CKpelIMBaHUs (3TO OTIMYKE YAOOHO U3MEPSATH,
HanpuMmep, OTHOLIEHUEM BEPOATHOCTEH JOCTHKEHUS PENpOAYKTHBHOTO
BO3pacTa WM OTHOILIEHHWEM OKHUJIAEMbIX KOJMYECTB IMOTOMKOB B OJIHOM W3
NEPBBIX MMOKOJIECHUI).

Mogenp “pamuyca CKpenuBaHUs” OTHOCUTCS K msAToMy (“OBpuUcTHUYECKas
MOJIeNTb 6€3 KOJUYECTBEHHOTO TOATBEPXKACHHS ) WM Naxe mectomy (“‘yarem
TOJILKO HEKOTOpble 0coOeHHOCTH) Tuily. OHO 3aBEOMO CHJIbHEE OrpyoJiser
peanbHOCTh, YeM MOJIENIb CBOOOHOTO Mpobdera B (U3KKE ra3oB.

[IpenmnouyTeHus: B CKPEIIMBAHUM HE CTOJb MPOCTHI, YTOOBI KX MOXKHO OBLIO
ONKCHIBATh OJHOW BEJIIMYMHON (paguycoM) M, UYTO HMHTEpPECHEE, OHH HeE
MOCTOSIHHBI, a 3aBUCAT OT IUIOTHOCTH TOMYJSUuU (TepeHacelieHue M
pa3pe’KEeHHOCTh ), €¢ (PEHOTHUMHUYECKON OJHOPOTHOCTH WJIM HEOAHOPOJHOCTH U
npyrux (akrtopos. [lpuBenem oauH npumep, HABOAAIIMNA Ha Pa3MBILUICHUS, HE
OTHOCSIIIUICS K OMOJIOTUYECKOM IBOIIOLIUU.

XOopouio yCTaHOBJIEHO, YTO Yy IIJIOJIOBOM MYIIKH Apo30(duibl BbIOOD
OpayHOro mMapTHEpa NpHU YXaKUBAHUU JENaeT caMKa (HAaCTOJIBKO, HACKOJIBKO
MOXHO TOBOPUTH O ‘“‘JernaHuu BbIOOpa” aposzoduioii). CTaBWIKMCH OIIBITHI,
3aKJIIOYAloNIecs B TOM, YTO K MOMYJISIIMM MYIIEK OOBIYHOTO, JWKOTO THIMa
N00aBISATIOCh HEKOTOPOE YUCIO (PEHOTUIMMYECKH OTJIMYHBIX MyTaHTOB. Korma
THX MYTaHTOB ObLIO Maio (peAKuil GEeHOTUIT) CAMKH OKa3bIBaJH MM 3aMETHOE
MpeAnoYTeHNe: Ha OJIHOTO MyTaHTa camila MPUXOJAWIIOCH TTOYTH BJBOE OOJbIIE
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OIJIOJJOTBOPEHHBIX CaMOK, dYeM Ha oObiyHoro. Korma umciao MyTaHTOB
YBEJIMYWIM M OHO CTajO MPUMEPHO PABHBIM KOJIMYECTBY OOBIYHBIX CaMIIOB,
CUTyalllsl HW3MEHWJIAch: TeNepb OOBIUHBIE CaMIlbl IOJIY4Yald HEKOTOpOe
npeumymiecTBo. M, HakoHel, KOrja 4YuCJIO MYTAaHTOB OoJjiee 4YeM BTpOE
MPEBBICUJIO KOJIMYECTBO ‘‘CBOMX~ JTUKHUX CaMIlOB, HIAHCHI MYTAHTOB 3aMETHO
Bo3pociu. (Hanusie Iletu, uur. mo [67, ¢. 169]). UuTepecHo, 4TO TaKOTO TUIA
abdexter mpenumen [x. b. C. XonaeitH Ha MOeNsX BOCBMOTO THMA -
JEMOHCTpals BO3MOKHOCTH.

B mutupoBanHo#t kHure . Maiip moapoOHO pa3dWpaeTr pasIuIHBIC
MEXaHU3Mbl PENPOAYKTUBHOW H3O0JISIUU, MU3Y4aeT, KaK BO3HUKAIOT IPErpaabl
JUI CKpeIMBaHUs: reorpaduieckue, nmoBeAeHUecKne, reneTnueckue u ap. Ho
BOT MHTEpECHass 0COOEHHOCTh - caM 3. Maiip oTMedaer, 4To 3TU Mperpajsl He
00s3aTeIbHO TPHUBOAAT K OOpa30BaHUIO JHUCKPETHBIX €IWHUI[ - BHUJOB:
“KpaeBble MOMYJISIIUM IIUPOKO PACHPOCTPAHEHHBIX BHJIOB MOTYT OTHOCHTBCS
JIpyr K JApPYry Kak pa3iudHble BHUABI, JaXXE €CJIIM OHU CBA3AHBI IIEIMbIO
CKpelIUBarONMXcss  momynsuu”  [67, c¢.  26]. D10 MOXeT ObITh
POUJUTFOCTPUPOBAHO € TMOMOLIBIO MPEACTABICHUS O PAJAUYCE CKPEIIMBAHUS :
JAIeKue TOYKH X, PACCTOSHUE MEXKIY KOTOPBIMU OOJIbLIE 3TOrO pajuyca,
MOTYT OBITh CBSI3aHBI I1IETIHI0 TOYEK, B KOTOPOH PACCTOSHUE MEXIY
OJIMKANUIITMMU COCEISIMH MEHBIIIE HETO.

Hpyras mnonbITKa TOHITh HWEPAPXUYHOCTh TE€HOTEHW OMUpPAETCS Ha
nuHaMuKy. llonplTaemMcst mpencTaBUTh, KaK MEHSETCA T'€HOTEHb CO BPEMEHEM.
Onau TeHOTUIIBI OYAYT MOSBIATHCS, APYTHE - MCUYE3aTh, B OMHUX 00OmacTsax X
TOYEK OYyJIeT CTAaHOBUTHLCS OOJBINE, B APYIHX - MEHbIe. M B KaXKIplii MOMEHT
BPEMEHU HalaeTcs Takol Habop o00nacTeil, MOKPBIBAIOIINN CpPaBHUTEIHHO
HEOOJBITYI0 YacTh X, B KOTOPBIX Pa3MHOKEHUE UJET HauOOoJee yCHEIIHO.

[Touemy Tak? IlpockakuBas BaKHbIE J€TalM U  YTOUHSIOLIUE
MPEANOJI0KEHNs, OTBETUM: MOTOMY YTO HENpepbiBHAS (DYHKIUS KaK MPABUIIO
(370 “KaK MpaBUJIO” JOIMYCKAET TOYHOE MAaTEMATHUECKOE BBHIPAKEHHE) UMEET HE
O0osee OJHOM TOYKM MakcuMyMma (B KOTOPOM OHa NpUHMMAeT HauOoJblliee
3HAYEHHE), U TOTOMY, YTO JIETH MOXO0XHU HAa POAUTENIECH - T€HOTUIl TOTOMKOB B
MEPBBIX MMOKOJCHUSX C OOJBIION BEPOSTHOCTBIO JIEKHUT B X HENAJEKO OT
T€HOTHUIIOB POJUTEIICH.

W3 stux AByX cOOOpakeHHi, OJHOr0 - MaTeMaTH4YeCKOTro, JPyroro -
OMOJIOrMYECKOT0, MOXXHO TMOJIYYUTh, YTO JaXE€ €CIU HCKYCCTBEHHO CO34aTh
OoJjiee WM MEHee paBHOMEpPHOE pacripejienieHue ocobeit (“rymaHHocTh” B X),
TO CO BPEMEHEM IIOYTH BCE JKHUBOE OyIEeT COCPEJOTOYEHO B HEOOJIBIINUX
CTyCTKax - ‘“3Be3/max’”, MEXIy KOTOPhIMH IMYCTOTa, TOYHEe, HaMHOTO OoJliee
pa3peKeHHOE MPOCTPAHCTBO. “3Be3Abl” 00pa3yloTCs TaM, TAe Pa3MHOXKCHUE U
BbDKMBaHUE OyIyT B CpellHEM HauboJiee YCIEIHBI.

[Tocne cCyIecTBEHHOrO YTOYHEHHUS (OPMYIMPOBKM 3TO YTBEPIKICHUE
CTAaHOBUTCA MaTeMaTudeckod Tteopemoit [35]. VYrTouHeHue, yBbI, TpeOyeT
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CYKEHHUsl TMPEANOJNOKEHHM W OTJAISIeT MOJYy4YaeMO€ YTBEpPKACHHE OT
pEeaNbHOCTH.

3HaYUTENIbHBIE  YKJIOHEHUSI TEHOTUIIOB MOTOMKOB OT T'€HOTHIIOB
poauTteneil, ecau OHUM HMEIOT MECTO, MPHUBEIYT K MEepeBOJYy BOMpoca O
“cryctkax”, 00 MepapXUYHOCTU M3 pa3psia KAUeCTBEHHBIX B KOJIMYECTBEHHBIC.
Pa3znuiia TeMnoB pa3MHOKeHUs OyJeT crocoOCTBOBAaTh 00Pa30BaHUIO CTYCTKOB,
a Oosplas U3MEHUYMBOCTh TEHOTHUIIOB - WX PACIUIBIBAHHIO, TIOSTOMY BOIIPOC
MOJIy4aeT ApYryro (GopMyJIMPOBKY: KaKOB XapaKTepHbIN pa3Mep cryctka? Eciu
OH BEJIMK, TOT/Ia HET HU CTYCTKOB, HU TeM 0oJiee HepapXHUuHOCTH .

Eme pa3 momguepkuBaem, 4To ‘“CryCTOK” M “BHJ~° HE paBHO3HA4YHBI. B
YaCTHOCTH, BCE PACCYKIEHHUS O CTYCTKaxX MEpPEHOCATCS Ha ciiyyail 0ecroyioro
Pa3MHOXEHUS, UII KOTOPOro MPUMEHEHUE MOHATHS “BUA’, OMNPENEICHHOIrO
yepe3 penpoAyKTHUBHYIO H30JSLUI0, 3aTPYAHEHO.

Bormpoc 0 mpoucxXoXAeHUH BBICHIUX TaKCOHOB: POJIOB, CEMEWUCTB, ... - B
KaKJOM KOHKPETHOM ciydae cioxeH. [Ipocreiimias Monaens €ro pemeHus
TAaKOBa: B ATH TAaKCOHbI OOBEAMHEHBI BHJIbI, UMEBIIME 00IIero mpeaka. Yem
BBIIIIE TOPSJOK TakcOHa (YeM Jajiblle OH OT BHAA) - TEM JIPEBHEE HTOT
TUIOTETUYECKUNA OOIMM TMpEeAoK, TEM paHblle MPOU30IUIO PACXOXKICHUE
POJIUTENBCKOTO BUAA, PACIaj] €ro Ha HECKOJIbKO HOBBIX. Tak Jn 3107

Y Hac (ma u y OOJBIIMHCTBA) HE BBI3BIBAET COMHEHHS, UYTO BBICIIHE
TaKCOHBI MOTYT BO3HHKATh TaKuM crioco6oM. Ho cToub e 0ueBUAHBIM KajKeTCs
U TO, YTO 3TOT CHOCOO - HE €IMHCTBEHHO BO3MOXHBIN. [loaTOMY U1 Ka)a0ro
TaKCOHA CYIIECTBYET MpobiieMa: KaKuM CTIIOCOOOM OH BO3HHK ?

HeusBecTHO, Kak NPOM3OLUIM IIBETKOBBIE pacTE€HUs. OJTOM 3arajkou
3aHUMaUCh MHOTHE. “OmHako W Temepb, dyepe3 0e3 mamoro 200 meT mocie
“IloneiTkn 00BsicHeHU MeTamopdo3a pactenuii” ['ere u depe3 100 ¢ numHIM
aetr nocne “Tlpoucxoxxaenus BumoB” JlapBuHa, cpaBHUTENIbHAs Mopdororus
BCE €€ HE JaeT OJHO3HAYHOTO PEHICHUs “TIpOKIISITOMN 3araaku’ [S7]. Peub uuet
O pa3HOINIACHSIX HE B MWJBIX CEpALy CHEUUaIuCcTa JeTalsX, Mallo 4YTO
TOBOPSIIMX HEMOCBAIIEHHOMY. CIIOpBI O TaKUX JETANIAX HE PEAKOCTH, HO 3/1€Ch
TOBOPUTCSI O KOJIOCCAJIBHBIX TMPOTHBOPEUUSAX MEKIY OBITYIOITUMHU TOUYKAMH
3penusi. OJIHU MOJNArarT, YTO BCE TPYMIbI IIBETKOBLIX CBSI3aHBI MEXKIY COOOI
MPOMEKYTOUYHBIMU 3BEHBSMH, JIPYTU€ YTBEPKIAIOT, YTO CBA3U MEXKIY STUMHU
rpynnamMu HEsICHBI, & MPOMEKYTOUHbIE 3BEHbS COMHUTENIbHBI. OJIHU CUMTAIOT,
YTO T'€0JOTMYECKasl JETOMHNCh HE MOJIHA U OCTaTKU MPEIKOB LIBETKOBBIX IPOCTO
HE COXpaHWINCh, HAIIPUMEp, 3a CUET TOro, YTO OHU obuTanu B ropax. [dpyrue,
HAa00OpOT, HACTAUBAIOT HA JIOCTATOYHOM IMOJHOTE I'€OJOTHYECKON JIETOMHCH U
TOXE BeChMa yOeIUTENbHO.

Ham  TpyaHo  ongHo3HauyHO  BBIOpaTh M3 JTOM  JUCKYCCUHU
HEMPOTUBOPEUMBYIO TOUKY 3PEHHMSI - CIECIMAIUCTHI elle He JoroBopuinch. Ho
MBI MOXEM TMOMBITATHCS JIy4Ille MOHATh MPUHIUIIUAIBHOE CYIIECTBO CIIOpa,
oOpainiasich K Halleid MOJIETH - KapTe ¢ JJaMIIOYKaMu (K CBETSIIEWCsS TEHOTEHH ).
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BHOBb OynemM roBOpUTH O CTyCTKax T€HOTHIIOB, a HE O TaKCOHAaX - BHJAX,
poJiax, ceMencTBax, 10k00. CrycTKH BUIHBI Ha KapTe KaK spKHUE MSTHA, TAKCOHbI
e OOBIYHO COCTABIAIOTCS IO PSAAY MPU3HAKOB CTPOEHUS OPraHU3MOB U HUX
B3aMMOOTHOILIEHUN CO CPEIOH.

bynem cmotpers Ha Hamy kapTy. OTOABMHEMCS JOCTAaTOYHO [aJeKo,
4TOOBI sICHEE ObUIM BUJIHBI KPYIHOMACIITaOHbIE OCOOCHHOCTH pacIpeieleHus
reHoTeHu mo X. byaem cMOTperh 10JIr0, MUJUTMOHBI JIET (Mbl BHOBb IOMAJIH B
MUp, I7I€ OCYHIECTBUMO BCE MOTEHLIMAIBHO BO3MOXHOE). UTO k€ MBI YBUAUM?
OroHbKu OBMXKYTCS MO KapTe. BOT spKuil crycTOK Mmpu ABMXKEHUU pa3Aeiuiics
Ha JiBa, T€ CHOBa pacHaluch, 00pa3oBajoch cKoruieHue. HekoTopoe Bpems
COCTaBJISIIOIINE €r0 MATHA JBUXKYTCA PAJIOM, TOTOM YacTh U3 HUX yracaer. JTo -
IpUMep AUBEPreHTHOTO 00pa30BaHuUs CKOIJIEHUs CTYCTKOB. BoT Henmonaneky ot
APKOrO CryCTKa BO3HHMKJA CBETALIASACA TOYKA, KOTOpas IOCTENEHHO
HapalMBaeT CBOI SPKOCTb. OJTO - €L OAMH HpPUMEp OusepeeHyuu
(pacxoxnaenust ). OH OTIMYaeTCs OT MEPBOro, HO BCE KE U 37I6Ch MOXKHO YKa3aThb
“poauTENHCKOE” CTyILIEHWE TEHOTUIIOB. A BOT Ha TEMHOM MECTE MOSBHIIOCH
CBETALIEECs MATHBIIIKO, HAYajJo pacTH, AenuTbesa. OTkyna oHo Bo3HUKIO? Ilo
KapTe »J3TOr0 He CcKaxelmb. MoeT ObITh, B pe3yibTaTe OTAAJIEHHOIO
CKpeImBaHus uiu cumonosa? Wmm 3To cineacTBue mepeHoca reHoB BUpycamu ?
MpbI MOXEM YBUIETh CBETSIIMECS MSATHA, KOTOPbIE MPU JBUKEHUU CTaHOBSTCA
Bce Oimke, Kak OyITO MPUTATUBAIOTCS APYT K APYry. ITO SBJICHHUE HA3bIBACTCA
koneepeenyueu. Ho BOT HeuTo HeoObyailHO mMHTepecHoe. Kak enuHoe 1enoe
JIBUYKETCS CKOTIJICHHE CBETSIIUXCS MATEH. BpeMst oT BpeMeHn HEeKOTOpbIe MsATHA
HNOKHUAIOT €r0 U YAAISIOTCS B HEM3BECTHOM HAaIpaBleHUH. BHYTpH cKoIUieHHs
TO W JIeJ0 TAaCHYT OJHM IATHA M 3aroparoTcsl IPYrue, MPOUCXOASAT pacnaibl U
commkeHusa. Jla, BO3MOXXHO U Takoe. LleIOCTHOCTh CKOIUIEHHS MOXKET
MOJIZICP’KUBATHCS OTAAJICHHOMN 2ubpuduzayueii U APYyruMU CIIocodamu mepeHoca
TeHETUYECKOr0 MaTepuala, a TakXKe CXOJICTBOM CpeJibl OOMTAaHNUS.

OCTaHOBMM JBWXXYLIYIOCSI KapTHHY, U Cpa3zy MpONaJeT MOHUMaHUE TOro,
YTO 3/1€Ch MPOUCXOAMUIIO. MBI OyZieM BUAETH TOJIBKO IPYIIbI CTYCTKOB, TPYIIIBI
rpynn u T.0. llpencraBpre, HAcKOJIbKO CJOKHA 3ajadya BOCCTAHOBJIICHUS
pealbHOM HMCTOPUU MO TAKOW MIHOBEHHOW (poTorpaduu, HACKOJIBKO CIIOXKHO
YCTaHOBHTD, KaK BO3HUKJIIA Ta WJIM UHAs OOJbIas Tpyma.

Ha nomomp nOpuUXOOUT MHOroe: NaJICOHTOJIOTMYECKUH MaTepuall,
WCCIIEIOBAaHUsI, MO3BOJISIIOLIME OTCEYb HEKOTOPHIE BO3MOYKHOCTH (HAIpUMeED,
U3yYEHUE OTJAJICHHOW TMOpHUIM3alluy W Mperpaj Ijas Hee) U MHOIoe JIpyroe.
Tak, BbITackuBas (akT 3a (akTOoM, [eTadb 3a JAeTalblo, HCCIEAOBATENN
Ha/ICI0TCA Y3HATh, 4TO ObUIO Ha CAaMOM JIEJIE.

B u3ydeHHMM NPOUCXOXKIEHUS BBICIIMX TAKCOHOB €CTh CJIOXHOCTH,
BO3HUKAIOIIME HE M3-3a HE3HAHUS PEaJIbHOW MCTOPHUH, a BCIEACTBUE MPUHATHIX
coco0oB paccyxaeHusi. KpymHble TaKCOHBI YaCTO CTPOSTCS Ha OCHOBE aHAIIM3a
(GopMbl, (HU3HONIOTHM U JPYTUX COBPEMEHHBIX MPU3HAKOB, & IIOTOM U JJIS 3TOH
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Mop(hoPU3NOTOTHYECK O TPYIIBI UlleTcss uctopusi. CTOPOHHUK COBPEMEHHOU
CUHTETUYECKOU TEOPUH ABOJIIOLINU MOKET CKa3aTh, YTO
“mopdodusronornyeckuii  TakcoH” (€AMHCTBO (OpMbI M  (PUMOJIIOTHH) H
“UcTopuueckuil TakcoH” (€AMHCTBO WCTOPUHU) - pa3Hble MOHATUA. Miu Tak:
TaKCOH - €IMHCTBO UCTOPHH, & €IUHCTBO (OPMBI U (PU3HUOJIOTUN €CTh AHAJIOTHSI.
Ho xak KOHCTPYKTHBHO OTJIMYMTH UX APYT OT Apyra?

[ToHnMasi TakCOHBI TOJIBKO Kak HCTOpuUueckue, J. Malip KaTeropuyecku
3asBiseT: ‘B 3aKIIFOUEHHE MBI MOXKEM CKa3aTh, YTO BCE JOCTYIHBIE HAM JIaHHbIC
YKa3bIBalOT HA TO, YTO MPOUCXOXKJCHUE BBICHIUX KaTEropuil (TaKCOHOB -
npuMed. ABT.) €CTh MPOIECC, MPEACTaBISAIOMUNA CcO00M He 4YTO HHOE, Kak
HKCTPAIOJIALIMIO TPOIECCOB BHUA0OOpa3oBaHus. Bce mporecchl U SBICHHS
MaKpO3BOJIIOIIMKM  (PBOJIOLIMM  BBICHIMX TAKCOHOB - TpUMed. ABT.) H
MIPOUCXOXKJICHUE BBICIINX KAaTETOPUH MOTYT OBITH MPOCIEKEHBI B OOpPaTHOM
HaIlpaBJICHUH 10 BHYTPUBUIAOBON M3MEHYMBOCTH, HECMOTPS HA TO, YTO IEPBbBIC
CTaJlUA TaKWX MPOIECCOB OOBIKHOBEHHO OYEHb HE3HAYUTENBbHBI [68, c. 448].
Kak nerko moHsTh, 3TO “MOTYT OBITh MPOCJEKEHBI” WMEET B JIydllleM Cclydae
CMBIC]T TIOTCHIIMATBbHOW OCYIIECTBUMOCTH: €CAH Obl MBI HMENH MOJIHBIHA
MaTepual, a MOIIM Obl B JETANSIX MOJIYYUTh OTBET Ha JIFOOOW MHTEPECYIOIIUN
Hac BOIIPOC, TO... DBpICKa3piBaHME K€ B ILEJIOM OTHOCUTCA, CKOpee, K
“UCTOPUYECKUM TaKCOHaM™’, a HACKOJbKO €OMHCTBO (OpMbI U (PU3HOIOTUU
rapaHTUPyeT €AUHCTBO HCTOPUH, HE BIIOJIHE SICHO, XOTS CBS3b, KOHEYHO, €CTh.

[IonbITKM BOCCTAaHOBJIEHUSI HWCTOPUM BBICIIMX TAaKCOHOB BCTPEYAIOT,
KOHEYHO, HE TOJBKO JIOTHUYECKHEe 3aTpyAHeHus. TyT ecTb TpyAHOCTH, oOlue
JUISL BCEX MCTOPUYECKMX HAyK. YTaJbIBAHWE NPOLLIOTO HE MPOIIE, YEM
npejcka3anue Oyayliero, a B HEKOTOPHIX OTHOIICHUSX M cloxKHee. bymyiee
eme OyneT U 0053aTeIbHO MOSBUTCS BO3MOXKHOCTH TPOBEPKU XOTh YaCTU
NpeCKa3aHuii, a MHOTHE CIEeAbl MPOILUIOr0 MOoTepsiHbl Oe3Bo3BpaTHO. Jlaxe
Ka3aJIoCh Obl SICHBIM MO IIOCTAHOBKE BOMPOC O MPUYMHAX HCUYE3HOBEHUS
JVWHO3aBpOB 10 CHUX IOp HE MMEET OJHO3HAYHOIro OTBeTa. Kakux TOJIBKO
TUIOTEe3 37eCh HE BbICKasbiBasiock. Hampumep, M. Buibpadt B 1947 1.
[Ipennonoxxui, 4yTo B TMEpPHOJ paciBeTa AuHO3aBpoB JlyHa Oblma Ommke K
3emie, NPUIMBHBIE BOJIHBI 3AJIMBAIIM OTPOMHBIE IUIOIAAU, K KOTOPBIM H
IPUCIIOCOOUTNCH TUTAHThI. VM B TOMHOM CMBICIE ClIOBa OBUIO ‘“‘MOpE TIO
KOJIEHO” (Hy, €CJId HE MO KOJEHO, TO MO Tpylb Wiy 1o 1ero). [To Muenuto M.
Bunspadra nocnenyromiee ynanenue JlyHsl oT 3eMin Cy3WiI0 MPUIUBHYIO 30HY
M JUHO3aBpaM CTajo0 HErjae >XUTb. B HOBOW cpele HAKOIUJIEHHBIE paHee
peUMyIlecTBa ObLTH, CKOpEE, HEIOCTATKAMU .

Haubonee pacmpocTpaHeHa ToOuYKa 3pEHHUs, UYTO BaKHEWIICH MPUUUHOU
MCYE3HOBEHHUSI JTUHO3aBpOB OblJa CMEHAa pAaCTUTEIBHOCTH, ITOBCEMECTHOE
pacnpocTpaHeHUE MOKPHITOCEMEHHBIX PACTEHUM, Y KOTOPBIX OOJbIIE S]I0B B
TKaHsAX [96]. YKa3bIBalOT TakKe HA U3MEHEHUE KIIMMaTta.
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WNHorna yTBEpKIAKOT, 4YTO AWMHO3aBPbl MPEICTABISUIM 3BOJIOLUOHHBIE
TYNHUKH, HE MOIJIM OBICTPO MPUCIIOCAOIUBATHCS K U3MEHSIOMIUMCS YCIOBHSIM U
MOTOMY BbIMEpJIH. MOXHO BBIJIBUHYTh BCTPEUHYIO JIOTUYECKH CTOb K€
ONpaBJaHHYK0  THUIOTE3y: OHU  HACTOJIBKO  XOpPOIIO U OBICTPO
MPUCTIOCA0IMBAINCH K WMEBITUMCS B TO BpEMs YCIOBHSM, YTO HapPYIIMIA
PaBHOBECHUE, CHITPAB BAXXHYIO pOJIb B CMEHE PACTUTEIBHOCTH, MOMPOCTY ChEB
BCE, YTO MOXKHO ObUIO ChecTh. PaBHONpaBHE 3TUX BCTPEUHBIX TMIIOTE3 JOJKHO
npefocTepeyb JIIoOUTENeH MopaccyXaarb O BBITOAHOCTH (OMATH BbIrojal)
BBICOKMX TEMIIOB 3BOJIIOLMHU. OT HUX TOKE BBIMEPETH HEJOJITO.

JI. II. TarapunoB [96] oTMeudaeT emnie OAHY IPUYUHUHY, KOTOpas MoOTJia
NOJpbIBaTh ~ ONAromojiyyue  TUTAHTOB:  MaJieHbKME  (CPaBHUTEIBHHO)
MJIEKOIIUTAONIME CBEIM sila M MOJOAHSIK. Ho BOT cCyllecTBEHHO WHas
runore3a [84]: BeIMUpaHME OKOJO 63 MWJUIMOHOB JIET TOMY Ha3aJl MHOTHX
BUJIOB PACTEHHM U KMBOTHBIX OOBSCHSETCS MaJeHUEM Ha 3eMIII0 acTepouja,
KOTOpPO€ JIOJDKHO OBUIO TPHUBECTH, B YACTHOCTH, K CHIJIBHOMY 3albUICHUIO
aTMoc(epbl U pe3KOMY U3MEHEHMIO KiumaTa. BBDKUIM TONBKO OTHOCUTEIHHO
MEJKHE JKUBOTHBIC (MOJ00Has katacTpoda BO3MOXKHA M B CiIydae SACPHOU
BOMHBI). [laieHne acteponia MOAKPEIUIAETCS U T€OJOTUYECKUMU HAXOJKaMH -
OOHapy>XeH TOHKHUH CIIOM OCaJKOB, OOOTAIIEHHBIH HPUAMEM, IPOUCXOKICHUE
KOTOPOTO TPYJTHO OOBSICHUTH APYTUMHU CIIOCOOAMM.

C apyroit croponsl, B. I'pant mogBoauT mpadnoe pestome: “Jluteparypa
U300MWIIyeT  YIPOIIEHYECKUMH M HEOOOCHOBAHHBIMU  CIEKYJISIUSMU
OTHOCHUTEJIbHO TIPUYMH BBIMHpPAHHUS JUHO3aBpoB...” [36, c. 324]. Cpenu
TAKOBBIX OH TMEPEUYUCISICT OOJIIIMHCTBO YIMOMSIHYTBIX THIOTE3 M 3aKaHUYHUBAET
oOCyXIIeHHE TaK: “A TIOKa dTa TailHa BCE €IIe OCTaeTCs HepacKphIToii” (¢. 325).

Het 3050TOr0 KItOUMKa, OTKPBIBAIOIIErO 3arajiki MpoIIOro, He ObIBaeT
MaIlvHbl BpeMeHH. KpomoTnuBbld Tpyn MCCaeqoBaTENer MOXKET NPUBECTH K
OIHO3HAYHOMY PpEIICHUI0 HEKOTOPBIX 3arajiok, HO 4Yalle B pe3yjbTaTe
MPUXOJUM K CIIOKHOW CHUCTEME MHEHUW W THUIOTE3, KOTOPbIE B CBOECU
COBOKYITHOCTH M OTPa)arOT HAlIE 3HAHUE U HE3HAHUE MPOILIIOTO.

DopMallbHOE BBIPAXKEHUE MEXAHMYECKOM KApTUHBI MHpa - MOJIEIb,
OMMCHIBAIOIIASL “‘BC€ KAK €CTh , MPEACTABISIONIAs CUCTEMY YpPaBHEHUH
MEXaHUKH KaK JABWKEHHE BcexX 4dactull Bcenennoin. KoHeuHo, mid Hee HyXeH
€IIe JIOTUYECKH BCEBEJAIONINMN CYOBEKT - “MHUpOBOM pasym’. Kak Obl BbITIIsAIETA
MOJIeNIb, ONMUCHIBarOUIas “‘Bc€ Kak €CTh’ B TeopuH 3Bomonuu? Onsate xe,
MPEANONIAraeTcsa  JIOTUYECKOE  BCEBEAEHHME M OCYIIECTBUMOCTb  BCEX
HEMPOTUBOPEUYUBBIX BO3MOKHOCTEH.

Honr Ttakod Monaenu - TpPEeACKa3blBaTh HW3MEHEHHWE TE€HOTUIINYECKOTO
cocraBa Oumocdepbl (TOro, UYTO MBI Ha3blBaéM T'€HOTCHBIO). XOTS B
MIPEIOJIOKEHUN BCEBEJIEHUS MOXKHO ObLI0O OBl “pa3oOparh” Ouochepy Ha
YacTULIbI, TpPEACKa3aTh MO 3aKOHaM (U3UKH HU3MEHEHHE €€ COCTOSHHUSA CO
BpEMEHEM, a II0TOM BHOBb ‘‘coOpaTh” ®3 (PU3NUECKOrO  OMHCaHUs
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OMONOrMYecKoe, TaKue CBEPXPEAYKIIMOHUCTCKUE XOJbl HE MHTEPECHBI - B HUX
MOTEPSIHO BCE CyIlIeCTBEHHOe (Kpome Toro (akra, 4To OHOJOTUS HE
OpOTUBOpEYUT  (U3MKEe W  ymoMmsiHyTas  “pa3bopka”  MOTEHIHMAIBHO
ocyuiecTBuMa). MIHTepecHass Jisi MBICJICHHOTO SKCIEPUMEHTa MOJIENb JIOJKHA
ONEepUpPOBaTh KaK OCHOBHBIMU CYHTHOCTSIMH TE€HOTHIIAMU, OCOOSIMH, CpeIoid
oOWTaHUs M €€ DJIEMEHTaMHu, He MpOBOJs JajbHEHIIEero cBeleHUs (a OHO
BO3MOXHO - B TPEINOJOKEHWU  JIOTUYECKOTO  BCEBEACHHUS  BCE
HEMPOTUBOPEUUBOE BO3ZMOXKHO).

BaxHo ompenenuth xapaktep npeackazanui. llo Bcerl BHAMMOCTH -
BEPOSITHOCTHBIM, XOTS BO3MOXHBI M YIPOIIECHUS, CBSA3aHHBIE C OOJIBIINM
YHUCIIOM OJIHOTUITHBIX CIIy4alHBIX COOBITHH, MO3BOJIAIONIEE MEPEXOAUTH OT
BEPOSITHOCTHBIX XAapaKTEPUCTUK K CPEAHMM M OIUCHIBATH UX IOBEACHHE BO
BPEMEHHU JIETAIN3UPOBAHHO .

Onucanue COCTOSIHMSI CHUCTEMbl B TaKOM MOJENU JIOJDKHO BKIJIIOYATh
CIICAYIOIUE JIEMEHTHI: 3aJjaHie paclpeAesieH!s] TEHOTHIIOB B IPOCTPAHCTBE X
(TeHOTEHbB); ONMKUCAaHUE COOTBETCTBYIOIIUX (PEHOTUINOB (F€HOTHUI HE ONMpEeseT
(dbeHoTun aBTOMAaTUYECKH, MHOTO€ 3aBHCUT OT WHIAMBUAYAJIbHON HCTOPHH), U,
naxe OoJiee IeTalnbHO, COCTOSTHUE UHAMBHUIOB; 3a/IaHUE PACTIPEIEICHUs] 0co0eit
B reorpapuueckoM MpOCTPAHCTBE; ONMKMCAHUE COCTOSHUSA CPEAbl. DTO OMUCAHHE
JOJIKHO OBIThH JIOTIOJIHEHO IMpaBUJIaMHU BBIYMCIEHUSI BEPOSTHOCTEH POXKIACHUS U
rubeny, W3MeHeHus (EHOTHNOB W cpeAbl. Takue TMpaBWia MOTYT OBITh
MOCTPOEHBI JIMIIbL NPUOIMKEHHO. 3/1eCh pedb HE O HETOYHOCTH H3MEpPEHUN.
[TapameTpsl B OHOJOTMYECKOM MOJICTUPOBAHUU TMPUHIUIHAIBGHO HENb3s
CUMTATh TOYHO 33/IaHHBIMU - PEYb UJIET 00 OIMOKE MOJCIIH.

Takas monmenb moKHAa Oblla OBITH BOBCE HEO0O3pHWMa, €Ciau Obl HE
CYLIECTBOBAJIO €€  MPOCTPAHCTBEHHON0O M  BPEMEHHOIO  pPa30HEeHMIl:
MIPOCTPAHCTBEHHOTO - HA IMOJCUCTEMBI (OMOTEOIEHO3bI, IICHOSYEHKH | Jp.), B
KOTOPBIX MOKHO BBIJICIUTh BHYTPEHHHE IIPOILIECCHl M B3aUMOJCHCTBUE C
OKpY)KEHHEM U H3y4YaThb UX MO OTJEIBbHOCTH; BPEMEHHOTO0 - Ha MPOLECCHI
CYHUIECTBEHHO pa3JIMYHOTO TEMIIa, YTO TOXKE TO3BOJIAET TEpeuTH K
YIPOILIEHUSIM.

HaMm TpyaHO BbIpa3uTh, HACKOJIBKO MbI HE YIOBJIETBOPEHBI MPHUBEACHHBIM
HabpockoM. [TompoOyem ckazath mporie. Hocutenu pa3nnyHbIX T€HOTUIIOB TMO-
pa3HOMY B3aMMOJCHCTBYIOT C OKpPY)XEHHEM, C pa3JIM4HONM BEPOSITHOCTHIO
pOXAAIOTCS U yMmMHpaioT. B pesynbrare - Ta Urpa reéHOTEHH, KOTOPYIO MBI U
Ha3bIBaeM OuoJsiornyeckoi sBomonueii. OHa He aBTOHOMHA M He 000co0IieHa, a
SBIIICTCS TCHBIO JUHAMUKN Onochepsl.

Opna w3 npoOieM B MOJIETUPOBAHUU DBOJIOUUUA - TPOUCXONKIECHUE
UEPAPXUYHOCTU TEHOTEHU. MBI YK€ TOBOPHIIN, UTO UEPAPXUIHOCTH - 3TO (aKT-
runore3a. HUKTO ee crnenualbHO HE TPOBEPSI, HO BCS COBOKYITHOCTH JIaHHBIX
BpO/Jie ObI OJTBEPKIACT €€ CYIIECTBOBAHME.
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Kak HHM CTpaHHO, B CTOJb KJIIOYEBOM BOIIPOCE, KaK IPOUCXOXKICHUE
MEPapXUYHOCTH, HE IOCTUTHYTO HHU SICHOCTH, HU COTJIAIEHUS MEXIY YYECHBIMU
(koTOpO€ HMHOI/Ia 3aMEHSET SCHOE MOHMMaHHE “TPOKIATHIX MpodsieM”). Mbl
noysiaraeM  [35], YTO HMEpapXUYHOCTh MOXET ObITh IMOJIy4eHA  Kak
MaTEMaTUYECKOE CJEJCTBHE TOr0, YTO MOTOMKH IOXOKH Ha pojauTeneil (Ha
S3bIKE KUHETUKHU - ABTOKATAIMTUYHOCTH: MOJOOHOE MPOU3BOAUT IMOJ00HOE).
Henb3s ckazatb, uToOBI 3Ta TOYKa 3peHUsi ObUla OCOOEHHO OpUTHMHAJbHA, €€
MpUJIepKUBACTCST HEMallo uccienoBateneii. Ho Bor O. Mailp mosaraer, 4To
OCHOBHOM BKJaJl B HEPAPXUYHOCTh BHOCHUT PEMPOYKTUBHAS U3OJSLUA.

TyT MOryT OBIT pa3nuyHble ApryMEHTHI U 32 U MPOTUB. C OJJHOM CTOPOHHI,
PENPOAYKTUBHAS HW3OJSIUS, HECKPEIIMBAEMOCTh MOXET OBITh TPUBUATHHBIM
CJIIEICTBUEM HEPAPXUYHOCTU: €CIM CTYCTKM TEHOTUIIOB pa3onumch B X
JIOCTaTOYHO AaNIeKO, TO HOCHUTEIH T€HOTUIIOB M3 Pa3HBIX CTYCTKOB HE OyayT
JaBaTh MOTOMCTBA, IO KpallHEN Mepe, B €CTECTBEHHBIX ycnoBHAX. C Opyroi
CTOPOHBI, €CJH €CTh MPUCIIOCOOJIEHHUSI, 00ECIEeUNBAIOIINE PENPOIYKTUBHYIO
M30JSIIHUI0, KAK TOJIBKO 3TO CTAHOBUTCS “‘BBITOJIHBIM, TO OHH JIOJKHBI
CIIOCOOCTBOBaTh OOpa30BaHWIO CTYCTKOB Ha TEHOTeHW. Ham KkaxeTcs, d9To
PENpPOAYKTUBHAS W30S HOTOTO THUIIA MOXKET paccMaTpUBATbCA KAk
JOTOJHUTENIbHBIA MEXaHW3M TOAJEPKAHHUS HUEPAPXUYHOCTU, HO BpPSA JHU
ABJISICTCSI €€ YHUBEpPCAJbHOW NpuuuMHOW. Tak 4to TOUka 3peHus . Maiipa
MOKET CITY’KUTb JIONOJHEHUEM K MEPBOIL.

Ho ecTth u npyrue nmonbITku 0O0bsICHEHUS. 3HAMEHUTHIN Ouosior B. barcon
(kcTaTH, aBTOp TEpMHHA ‘“‘TEHETHKA) B KOHIIE MPOIUIOrO BEKa OIMyOJIMKOBAI
KHUTY “MaTepuansl M0 U3y4EHUI0 U3MEHUNBOCTH, CIIEUAIBHO OTHOCSIIHECS K
MPEPBHIBUCTOCTH B MPOUCXOXKJICHUU BHUJIOB”. B HEll OH BBIIBUTaeT B KAYECTBE
OCHOBHOM MpoOJIeMbl JapBUHHU3MA JIMCKPETHOCTh BHUJIOB U MBITAETCS MOKA3aTh,
YTO €€ KOPHHU JIeKaT B MPEPBHIBUCTOM XapaKTepe M3MEHUYMBOCTH (Kak ObI MbI
CKa3aJM ceivac, B MPEephIBUCTOCTH, TUCKpeTHOCTH MyTanwuii). H. B. Tumodeen-
PecoBckuii u P. P. Pomne B cBoell cratbe [98] mayT mo 3ToMy NyTH €IIe
nanpuie: “Hanvune OUCKPETHBIX TPYII CPEAM JKMBBIX OPraHU3MOB BO BCSKOM
Cllydae SIBJIIETCS CBO€OOPA3HBIM, TPYObIM U B TO )K€ BpeMs SIPKUM OTpaKCHHEM
KBaHTOBOM MPUPOIBI CTPYKTYpPHI BElleCTBA .

[Tomxomet B. batcoma m H. B. Tumodeera-PecoBckoro - P. P. Pomme
BCKpBIBAET OJHY BakHYyIO Mpobiemy. Ee MoxHO copmynupoBarh Tak: 4TO
UEPApXUYHO, MPOCTPAHCTBO X WJIM TEHOTEHb Ha HeM? XoOTsS BpoAe Obl
MOHMMAeM, 4YTO T'€HOTEHb JIOJKHA OBITh MEpapXuyHa i Jo0oro X, BCE XKe
OCTaeTCsl BOIPOC: HE SIBIAETCS JM HaOmogaemasi CTPYKTypa OTpaKeHHEM
MEPapXUYHOCTH MPOCTPAHCTBA BO3MOMKHBIX T€HOTHUIIOB ?

[losicHUM 2TO, NPOAOJKUB AHAJOTHIO C KapTou. EcTecTBEHHO, M MBI
(aBTOpBI), WU YUTaATENb MPENCTaBIsLIA ceOe X Kak KapTy OOJIBIIOW CTpaHBbl,
HanomuHatouryro kapty CCCP. B 3ToMm ciyyae CryCTKM T€HOTHUIIOB - JJAMIIOYEK
- MpOSIBJICHUE WX CBOMCTB, a He cieactBue popmel X. Ho mpencraBere cebe
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KapTy OCTPOBHOTO TOCymapcTBa. Torma CrycTKH JamMmoyek  OymayT
COOTBETCTBOBAaTh OCTPOBAM U CTPYKTypa HMX PAacHOJIOKEHHUS, CKOpEE, €CTh
CBOUCTBO X.

B nmpoOneme mepapXu4HOCTH MBI BBIJIESUIA JIBA CIIEHU(PUUECKUX aCTIEeKTa.
[IepBbIil CBSI3aH C Pa3MHOKEHHUEM M HACIIEIOBAHUEM, BTOPOU - CO CTPYKTYpPOU
MIPOCTPAHCTBA BO3MOXHBIX TreHoTMNOB. Ho ectb u Tperwil, MeHee
cnenupUIecKuii - BOSHUKHOBEHUE MEPAPXUIHOCTH BO MHOTHX M3BECTHBIX HaM
OOJBIIMX CHUCTEMaX IO MEpe UX YCIOKHEHHUS. DTUM, BO3MOXKHO, OOBICHSIETCS
WHTEpEC K MpOoOJEeME CO CTOPOHBI TAKUX Pa3HOCTOPOHHHMX YYCHBIX, Kak A. A.
JIsnynoB. Tlocnennuii nuki ero padoT, OCTaBIIMIICS HaM Kak 3aBellaHUe, ObLI
MTOCBSIIIEH UMEHHO €H.

Htak, ¢ yem cBsi3aHa UEPAPXUYHOCTH? XO0TeN0Ch Obl 3HATH HABEPHSIKA.
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OTBOP NO NPU3HAKY

Kpab u3 [lwumymckoti 6yxmol. LJeem 6abouku u npomvluiieHHAsE PeBONOYUSL.
3anpoecpammuposanusie cayuatiHocmu 6 Genomune. Jlecenoa 0 CKpoOMHOM
xuwnuxe. llapadoxc 6vleodvl. Pewarowuil skcnepumenm no eueoperuto. Tpu
muna ycmouuugocmu u onmumanvHocmu. Cmovicni “noavsel”. Anempyusm u
ounamuxa memox “ceoui - uyscou”. Ilpobnema nona. Tauncmeennvle 3aKOHbL
koppenayuu. Mooenu u peanbHocmeo.

JlapBUHOBCKasi TEOPHUS HBOJIIOIMM HUCXOJWIa BO MHOTOM W3 aHAJIOTHH
MEXIy MpolleccaMy, MPOUCXOMA[IIMMUA B TMPUPOJEC, U CEICKIUEH TOMaIIHUX
KUBOTHBIX U pacTeHui. CenexkuuoHep ObLIT 3aMEHEH YCIOBUSIMH OOWUTAHUS - OT
HUX 3aBUCST CKOPOCTH YCIEIIHOTO Pa3MHOKEHHs (3Ta KpaTtkash (opMyJIMpOBKa,
KOHEYHO, HEIOJIHA, TaK KaK JKUBBIC CYIIECTBA MEHSIOT CPeay OOMTAHUS U CAMH
COCTaBIISIIOT €€ BaXKHBIN 35ieMeHT). He Tak mpocTo 3aMeTUTh CBS3aHHBIE C 3TUM
SIBIICHUSI B TIPUPOJIC - OHU OOBIYHO MPOTEKaI0T MeaieHHo. Ho JenoBek Bce yare
BTOPraeTcsi B OKpYXKalollylo cpeay. B Xyamem cinydae 3TO TPUBOAUT K
WMCYC3HOBEHUI0O MHOTHX €€ oOuTaTreneid, a HWHOTIA - K HUX 3aMETHOMY
U3MEHEeHHMI0.  ['oBOopAT,  4YTO  KUBbIE  CYIIECTBAa,  BUIAOU3MEHSIICH,
MPUCTIOCA0TMBAIOTCS K HOBBIM YCIIOBHUSIM.

Tepmun “npucnocobnenue” MeradgopuueH U HetoueH. OH ObUT ObI OoJiee
YMECTEH B TOM Cllydae, KOT/ia M3MEHEHHUs TPOUCXOININ OBl IeJICHATIPABICHHO
U CO3HaTeNbHO. B nmeficTBUTENBHOCTH e HamOoJiee BAXKEH TAKOM MEXaHH3M:
OJTHAM OOMTATENsIM CTAHOBHUTCS CYIIECTBEHHO XYXKE, APYTUM - HE HACTOJBKO
(WM maxke JIydIne), W OTH TOCJIECIHUE BBITECCHSIOT TMPEKHUX KUTEICH, TaKe
€CJIi BHAuaje, JI0 M3MECHEHHs B cpejie, ObLIM B MEHBIIMHCTBE. HasbiBas 3TOT
npoiiecc oTOOpa MPUCIOCOOIEHUEM, MBI KaKk Obl CMEIIMBAEM €ro C APYTHUMH -
WHINBUAYATLHOW adanmayueti 1 Moouguxayueti THIUBUIYATbHOTO Pa3BUTHSA.
[Ipy wW3MeHeHWM YCIOBHI BCE OpraHU3Mbl TaK WM HHA4Y€ MEHSIOTCA -
QIANITHPYIOTCS. DTO MPOUCXOIUT JTOBOJIBHO OBICTPO, HO B CPABHUTEIIBHO Y3KHX
npenenax. boiee mMpokuit Mana3zoH MW3MEHEHUW JaeT MoJaudUKaIus
WHNBUYaTbHOTO Pa3BUTHSA. B HOBBIX YCIOBHSIX pa3BUTHE UICT XOTh HEMOTO,
na no-apyromy. i mposiBieHUss Takux MoauduKaiuil Tpedyercs yke cMeHa
HECKOJIBKUX TIOKOJIGHUW, XOTS OBl OJHOTO-ABYX. OTH H3MEHEHUS OOBIYHO
oOpaTUMBbI U 3aXBaThIBAIOT Cpa3y 3HAYUTENbHYIO YacTh ocoOel. He BoITecHEHUE
OJTHUX JPYTHMHU 32 CUET U3MECHCHUU B KOIPPUIIMEHTE Pa3MHOKEHUS, a TIPOCTO
U3MEHEHHE MHOTMX - B O3TOM OTJIMYUE OT OBOJIOLUMU IyTeM oTOOopa
Haciemyembix Bapuaruid. OH JeHCTBYyeT MEUICHHEE BCEX HWHIMBHUIYATHHBIX
npucrnocoOsieHnii u  MoAudUKalMii, HO 3aTO0 MOXET MPUBOJUTH K
“npucnocoOeHUsIM”’, HAMHOTO CHJIBHEE YKJIOHSIIOIIUMCSI OT MEepBOHAYAIbHBIX
CBOWCTB.
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VYka3zaHHble “TIpUCTIOCOONICHUSI” TIOCTABISIOT MHOTO Marepuana i
U3YYCHHs] DBOJIONMOHHBIX W3MeHeHuu. OAuH U3 npuMepoB ObUT ONHCaH
aHIMUCKUM ~ 30010roM  B.  VYammonom. Hame w3noxkenue — cienyer
BerynuTenbHOM cTathe K. A. TumupsszeBa k kaure Y. J[apsuna [38].

B. Vannon usywan menkoro kpaba, Bogsmierocs B Ilnumyrtckoit Oyxre.
Tam Obu1 mocTpoeH Goubiiol Moj. IleperopaxuBaroniuii Bxoa B Oyxty. Ilocne
9TOro B (payHe OyXThl OOHAPYKUIUCh U3MEHEHUA. B. Yan10H u3mepsn B uncie
MpPOYMX TOKa3zaTejaell MMpPHUHY JOOHOM 4YacTu TroJIoBOrpyau kpaba (YesoBek,
BUJCBIINN Kpaba, MOHMET, oueMy TOBOPHUTCS “TOJOBOTPYIb”, a HE OTACIHHO
rojoBa u rpyas). OH 3aMeTWs, YTO IIMPUHA 3TAa TOJ OT TOJa YMEHbIIAETCS.
CBsizaB 3TO ¢ MOCTPOMKOW MoOja, OH MPEAIONOKUI, YTO BCE JIEJI0 B MYTHOM
BOJIC, U TMpPOBEJN OIBITHI B aKBapUyMax C BOJOW pa3HOW 4uCTOThl. Kak u
CIIEZIOBAJIO OXHUAaTh, B MyTHOW BOJIE€ CMEPTHOCTh KpaOoB ObLIa BHIIIE, MPUYEM
HIMPOKOJI00bIe KpaObl ObUTH O0Jiee UyBCTBUTEIBHBI K YUCTOTE BOJIBI.

Wrak, mnocTpoiika Moja BbI3Baja 3aMyTHEHHE BOJABI, 3aMyTHEHHUE
MOBBICHJIO CMEPTHOCTh KpaOOB, HO MO-pa3HOMY: ISl HIMPOKOJOOBIX CHUIIBHO,
JUIST  Y3KOJIOOBIX - mocimabee. B. VYonmon momen fanpiie W HaIIeNd
(GU3HOJIOTHYECKYIO0 MPUUYMHY TaKUX Pa3IMudi - y MIHUPOKOIOOBIX KpaboOB XyKe
oOecrniedeHa (pumbTpaIus BOABI OT UjIa U >KaOpbl 3arpsA3HAIOTCS CHIIbHEE.

Ha pe3onHbIl Bompoc, moyemy 3Ke, €CIM Y3KO0J0Oble KpaObl Takue
“xopomue”, OHM HE BBITECHWIHM IMUPOKOJIOOBIX paHbIlE, MOXHO JaTh TaKOU
OTBET: B HOPMAJIbHBIX YCJIOBHUSIX IIUPOKOJOObIE HWMENH Kakue-TO CBOU
NPEUMYIIECTBA, a KaTacTpopuueckoe A HUX MOJIOKEHHUE, CO3/aBIeecs mocie
MOCTPONKH MOJIa, CBEJIO 3TH MPEUMYIIECTBA HA HET.

A BOT cieayroomuid BOIPOC HE Tak MPOCT: OTKyAa B3SJIMCHh Y3KOJIOOBIE
kpaObl? Eciii oHM ObUIM 10 MOCTPOMKH MOJIa, TO MOYEMY UX HE BBITECHWIIU
OKOHYATEJIhbHO HMMEBIINE TOTJa MPEUMYIIECTBO IIUPOKOJIOObIE? A eciu UX He
ObLJIO, TO KaK OHM BO3HUKIMU? 3aJlaHHbII BONPOC 00 M3MEHYMBOCTH - OJHMH U3
HEHTPATbHBIX B TEOPUU SBOJIIOLMU. MBI 3aliMeMcsi UM OTJENIbHO, a MOKa JIMIIb
OTMETHUM, YTO MOXHO OOBSICHUTh BO3HHUKHOBEHHE Y3KOJOOBIX KpaboB 0e3
NPUBICYCHUS THUMOTE3bl O CIEHUATbHOM MEXaHU3MEe IeJeco00pa3Horo
pearupoBaHusi Ha U3BMEHEHUE CPE/IbI.

OnnHa W3 caMbIX 3HAMEHHUTHIX 0abodeKk - CKpomHas Oepe3oBas IISIICHHMIIA.
Ona BcTpeyaeTcss B yueOHMKAX M MOHOTpadusix yaile, YeM KpacaBell MaxaoH.
OOplyHas ee OKpacka - Oernas ¢ CepbIMU TNSATHBINIKAMH. J[HeM oHa cuawmr,
PacKMHYB KpbUIbsi, Ha CTBOJIE JepeBa, a aKTUBHA HOYbIO. J[HEM cuIAIIux
0a0ouek OXOTHO MOENal0T MTHUIIbI, €ClIM, KOHEYHO, HAlAyT - CTBOJNA OOBIYHO
MOKPBITHI JIMIIAWHUKAMHU TOXKE O€NIbIMU C cephiMHM MsATHbIIKamMu. He Tak-To
JIETKO OOHAPYXUTh HA 3TOM (oHE OEPE30BYIO IISICHUILY.

Ho mnpowmpblilizieHHass peBOJIOLMS TpPHUBENAa K 3arps3HEHHUIO BO3JAyXa U
rubenu ymmaiHukoB. CTBonbel moTeMHenu. M BOT, OKOJO cTa JIeT Has3ajg B
AHIIIMM HaYalld HaXoAuTh Jpyryro ¢opmy Oepe30oBOiMl MSICHUIIBI C Cepo-
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yepHbIMU KpbUTbsiMu. C TogaMu 3Ta peakas BHadase (Gopma CTaHOBWIIACH BCE
00J1e€ MHOTOUHCIIEHHOM .

DKCHEpUMEHT TI0Ka3aJl, YTO €CJAM B 3arpsS3HEHHOM JIeCy BBHITYCTUTH
OJIMHAKOBOE YHUCJIO CBETJIO- U TEMHO-OKpAIIeHHbIX 0a00YeK, TO MTHUIbl OyIyT
chelaTh CBETJIBIX B JBa-Tpu pasza yanie [94, c, 47]. Pe3synpraT MOKer
MOKAa3aThCsl 3apaHee OYEBHMJHBIM, HO KaK HHU CTPaHHO, JUCKYCCHUS O POJIH
3alIUTHOM OKPACKW y HACEKOMBIX MPOXOJMjIa B CBOE BpeMs HACTOIBKO OypHO,
YTO HKCIIEPUMEHT ObLT HEOOXOIUM.

Ha mpumepe cmopa o mpHCHOCOOMTEIILHOM 3HAYEHWHW OKPACKU MOYKHO
yOenuThCs B TOM, YTO KOJIMYECTBEHHBIM S3bIK HEOOXOIUM B OHOJIOTHH.
Hekotopeie ydeHble OTpULAIN MOJIb3Yy, MPUHOCHMYIO 3AIUTHOW OKPAacKou ee
o0JajaTento, Ha TOM OCHOBAHHH, YTO €T M TeX U APYTUX, U XOPOUIO, U TI0XO
3aMacKUPOBAaHHBIX. HO HHKTO He yTBEp)KIaja, dYTO 3alluTHAas OKpacka
rapantupyer 0eccMepTue. BakHO KOJIMYECTBEHHOE COOTHOIIICHHUE.

[Iponmmtoctpupyem  3TO0  mpocToll  oueHkou. Paccmorpum  aBe
Pa3HOBUIHOCTH 0a00YeK, OJMHAKOBBIE BO BCEX OTHOIIEHUSX, KPOME OKPACKH.
bynem HazwiBaTh Mx 6abouka A u 6ab6ouka b. ITycts u3 100 6abouek A TTHUIIBI
3a roj cwenarot 50, u3 100 6abouek b - 49, a BeposiTHOCTH THOEnN 6abouek A u
b ot npyrux npuunH oguHakoBbl. ECiiv B HaYanbHBI MOMEHT 4Hcia 6abouek A
u b paBHbl, T0o yepes roa ux orHomenuio (b/A) Oyaer B cpenrem 51/50, uepes

2
7IBa roja - (5 1/50) , UEPE3 1 JIET - (5 1/50)".

B 1mkoimbHOM Kypce MEIBKOM BCTPEYAETCsS 3aMedaTelIbHOE YHCIIO
e~2,718. OHO ompenensercs Kak NpeAen Ipu #n, CTpeMAlEeMCS K

n
OCCKOHEUYHOCTH, BBIPAKEHUS (1+—) . IIpuy n=50 3TO BBIpa)KEHHE OYECHB
n

OM3K0 K e, mo3TomMy 4epe3 50 JieT OTHOIIEHHWE YHMCIEHHOCTH Halux 0abouek
(b/A) 6ynet

(50)50 ( 1)50
— =|1+—| =e.
51 50

MBI BHIUM, YTO JIaXKe CTOJIb HHYTOXKHOE, Ka3aJoch Obl, OTJIMYHE (3/1eCh
1/50) moxer 3a o6o3pumoe Bpems S50 TOKOJCHWA TPHBECTH K 3aMETHBIM
MOCJIC/ICTBUSIM, U3MEHEHHUIO OTHOIICHUS YHCICHHOCTSH IMOYTH B TPH pasa, a
depes CTO JeT - B e¢>~73 pasa W Jagee B I€OMETPUYECKOIl MPOTPECCHH:
KaX/IbIe TIATBHACCAT JIET - B € pa3.

[Tone3nprii crnoco0 OIECHKH: €CIM OTHOCHTEIbHOE IPEHMYIIECTBO B
KO3 PUITUCHTE Pa3MHOKEHUSI OKOJIO 1/ 7, TO uepe3 n noxonenuti OTHOIICHHUE
YHCIICHHOCTEH M3MEHUTCS TpUMEpHO B e pa3. [loguepkHeMm, YTO 3TO MPOCTO
OllCHKAa, B PCATBHOCTH CIUICTAETCSI MHOTO pa3HbIX TNPHUYUH YCIICITHOTO
BBDKUBAHMS ¥ BOCIIPOM3BO/ICTBA.
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[ToBTOpuM At GEpe30BOM MSAIEHUIBI TOT e BOMPOC, UYTO U ISl KpaOoB:
OTKy/a B3sjach TeMHas (popma? Ilouemy oHa BBITECHSIET CBETIYIO, IOHATHO, HO
KaK k€ OOBSICHUTDH €€ MOsBJIeHHE? A eclii OHa B MaJbIX KOJIMYECTBax ObLIa U
paHbLIE, TO KAK )K€ OHA BBDKMIJIA HA CBETJIBIX CTBOJIAX ?

[IpuBenenHpile B Hayale TJaBbl MPUMEPHl  MPUCHIOCOOIEHHUS K
U3MEHUBLIMMCS. YCJIOBUSIM JIONYCKalOT B TIEPBOM MPUOJIMKEHUM TaKOE
ornucanue. Ocobu (kpaObl, 06a00UYKH) OTIMYAIOTCS IO KAKOMY-TO OJHOMY
OpU3HAaKy (IUMPHUHE TOJIOBOIPYAH, OKpacke). DTH pPa3InyMsl NEpeJaroTcs 10
HACJIEJICTBY. YCHE€X B BBDKMBAHUM M OCTABJICHHH IOTOMCTBA 3aBUCHUT OT HUX.
BbIpa3uB 3Ty 3aBUCMMOCTb KOJIMYECTBEHHO, MOYKHO IpejacKa3aTh, Kak OyneT
MEHATBCA COOTHOIIEHHE MEXKJy YHMCICHHOCTSIMU HOCHUTENEH pa3InYHbIX
BapUaHTOB IIPU3HAKA.

Takas Mozaenb - pe3koe ynpoOIIEHHWE HM3JI0KEHHOM B NPEABIAYIIEH TJIaBe.
PaccmarpuBaercst He Ouocdepa, a oJHa NOMyJALMS WM, B KpailHEM ciyyae,
HEOOJBIIOE YHUCIO B3auMoOJeHCTByrommuXx nonyisuuid. IIpoctpanctBo X -
COBOKYITHOCTh BO3MO>KHBIX BAapUaHTOB (3HaueHUil) mpusHaka. OO0byHO X MM
KOHEYHO, WX (Ui HEeTPEphIBHBIX MPU3HAKOB) MPEJCTABISAET COOOW OTpPE30K
npsamMoil. OTinyus 1o ApyruM IPU3HAKAM IIPEAIIOIAraloTCsl HECYIECTBEHHBIMU .
JInst MoNoBOro pa3MHOKEHHS HAJO0 €IIe yKa3aTh BEPOSITHOCTU CKPELIMBAHUS
HOCHUTENICH pa3HbIX BapUaHTOB IIPU3HAKA M PpACLICIUICHHE IIPU3HAKA W
NOTOMCTBa (OMHUCaTh F€HETUKY Ipu3Haka). B mepBoM mpuOImkeHuu, ogHAKO,
3(pQeKThl MOJOBOTO PA3MHOXKEHHS YacTO HE YUYUTHIBAIOTCA. MBI TOXE Tak
MOCTYIWJIN MIPHU OLIEHKE POJIU MOKPOBUTEIBCTBEHHON OKPACKU.

[Io OTHOLIEHHIO K PEaNbHOCTU TAKHE MOJEIM CTOSAT 3aBEJOMO HE BBIIIE
MSTOTO THMA (IBPUCTHUECKAs MOJIENb 0e3 KOJIMYECTBEHHOTO MOJTBEPKICHHUS ).
MX [IOCTOMHCTBO - mpocTOoTa aHanu3a. MHorga OHM Bce K€ XOpOUIo
COIIACYIOTCA C PEANbHOCTBIO M, TEM CaMbIM, NEPEXOASAT B YETBEPTHIA THII
(“ormycTuUM AJisl ICHOCTH HEKOTOPBIC JeTanu’”).

He craneM mnpummuceiBaTh CYIIECTB, 3BOJIOLUI0 KOTOPBIX MBI Oyaem
u3yyaTh, K KakoMy-HHOynb OuosormueckoMy Buay. OTHeceM HMX K LApCTBY
MaTEMa3aBpOB, XOTsI HEKOTOPbIE HHTEPECHBIE YEPThI PEATBHOCTU KX 3BOJIOLHUS
BCE K€ MOJIEIIUPYET.

[lepBass Mogzenb mpenHAa3HA4YeHA Uil TNOHUMAaHUS MpeIHaMEpPEHHBIX
ciydaiiHocTel B (peHOTHIIE KaK MPHUCIIOCOOJICHHS K ciydaiiHo cpeae. OHa
OTKPOBEHHO OTHOCHUTCSI K BOCBMOMY THITY - I€MOHCTpAIUsl BO3MOKHOCTH.

PaccMoTpuM opraHmsM, KOTOpPBI MOYKET HAXOAMTHCS TOJBKO B JIBYX
CYILIECTBEHHO Pa3JIMYAOINXCS COCTOSIHUAX - 3aIlMIIEHHOM M HE3ALIUIIEHHOM.
ITycTe cocTOsSIHUS Cpelbpl TOXE MOTYT OBITh TOJBKO ABYX pa3HbIX THUIIOB -
arpecCUBHOIO W HOpPMaJIbHOTO. [IpenmonokuM Takke, 4TO IO MPOILIECTBUU
HEKOTOPOro (PUKCUPOBAHHOTO OTpe3Ka BpeMeHU (IpHUMEM €ro 3a €AMHHULY
U3MEPEHUSI) COCTOSIHUE Cpelbl ciydailHo wmeHsiercs. Ilycth (ympomarh Tak
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YIPOILATh) HOBOE COCTOSIHUE HUKAK HE 3aBUCUT OT MPEBIAYIIEr0, BEPOATHOCTh
MOSIBJICHUS] HOPMAJIbHOTO COCTOSIHUS - P, @ arPECCUBHOTO - ¢ =1—p.

3aMeyaHue JJI8 4MTaTeNs, HE 3HAIOLIEro, YTO TAaKO€ BEPOSITHOCTD:
CKa3aHHOE 03HAYaeT, YTO U3 OOJBIIOI MOCIEI0BATEILHOCTH CIIy4yaeB OObIYHO B
p-1 4acTH TOSBUTCS HOPMAaJbHOE COCTOSIHHE, a B ¢-M - arpecCMBHOE; €CIU
p=q=1/2,T0 3T0 MOXHO TOHSTH TaK: K&K pa3 OpocaeTcss MOHETKA, Ope

- HOpPMAaJIbHOE COCTOsSIHME, pemka - arpeccuBHoe. Becerma 0< p<1,0<¢g<1L

€CTh MHOTO D3JIEMEHTApHBIX PYKOBOJACTB IO TEOPHH BeposTHOcTel. M3 Hux
peKoMeHayeM KHUKKY [33].

OmnwuireM B3aUMOOTHOIICHHSI OpTaHu3Ma co cpeoil. Eciin He3amuieHHbIH
OpraHu3M TIONAJaeT B arpeccCMBHyl0 cpemy, TO OH mnorubaer. Ecmm
3alUINEHHBIA OPTaHU3M II0MAJaeT B arpeCCHBHYIO CpEay, TO OH TEepPEKHBACT
3TO 0e3 BCAKOro ymepba, HO HE pa3MHOXKaeTcsa. Eciu He3anuIeHHbINA
OpPTaHu3M IOMAJAaeT B HOPMAIBHYIO CPEy, TO OH Pa3MHOXKACTCSA U 32 CIUHUILY
BPEMEHH BMECTO OJHOT'O TAKOrO OpraHm3Ma moiydaem #. Eciu 3amuineHHbIi
OpPTaHu3M IOTAJaeT B HOPMAIBHYIO CPEAy, TO OH MEPEXOANT B HE3AIIUIIIEHHOE
COCTOSIHUE W Pa3MHOXAETCs, OJHAKO CMEHA COCTOSIHHS TPeOYyeT pPecypcoB
BPEMEHH, TIOITOMY B pe3yibTaTe pPa3MHOXKEHHUS W3 OJHOTO OpraHuM3Ma 3a
BBIJICJICHHBII MEPUOJI BpEMEHH TOJTydaeM m, m < 1. BCE OPTaHU3MBbI POKAAOTCS
He3anmuieHHbIMA . OOpaTHBIM BIMSHHEM OPTaHU3MOB Ha Cpexy IpeHeOperaem.
OmnucaHHble B3aWMOOTHOIICHUS OpPTaHW3Ma U CpeAbl MOTYT OBITh HATJISTHO
MIPEICTaBICHBI TAOIHUIICH.

Cpeoa Opeanuszm
He3auUUeHHbIl 3auUeHHbII
azpeccusHas 0 1
HOPMAIbHAS n m

[Iycth Opranu3mbl OTIMYAOTCS APYT OT JApYyra Mo OJHOMY HAaclIeayeMOMY
npu3Haky. OH COCTOMT B HaIM4YUK “‘IaTYMKA CIy4YallHBIX dYHCEN :  TO
OKOHYAaHWW €IWHUYHOTO BpPEMEHHM, B TEUCHHE KOTOPOro cpema Obuia
HOPMAJILHOM, TIepe]l CITy4ailHOM CMEHOW COCTOSIHHUSI OPTaHU3M C BEPOSTHOCTHIO
X MEPEXOUT B 3AIIMIIEHHOE COCTOSIHUE, @ C BEPOSITHOCThIO ¥ =1 — X ocTraercs

B HezamuuieHHoM. Yucno x - Hacienyemblid mpusHak. WM3ydaercs orGop 1o
TOMY IIPHU3HAKY.

HyxHo eme n00aBUTh, YTO B TMEPHOJ HOPMAIBHOIO COCTOSIHUS CPEIIbI
JEUCTBYIOT (DaKTOpbl CMEPTHOCTH, HE 3aBUCSIIME OT COCTOSHHUS OpraHu3Ma.
OHU MEHSIOT COOTHOIIEHHS YHCIEHHOCTEW OpraHU3MOB, OTIMYAIOMIMXCA TIO0
YKa3aHHOMY MPHU3HAKY, HO MNOJJEPKUBAOT MOJHYIO YHCIEHHOCTh B HEKOTOPBIX
npenenax. Ilockonbky Hac OyAeT HWHTEpecoBaTh HMMEHHO COOTHOILIEHUE
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YUCJICHHOCTEH HOCHUTENICH pa3IUYHBIX 3HAYCHUW X, OTU (PAKTOpbl SBHO B
paccMOTpeHre BBOAUTH HE OyeM.

[Tycth HaM yXe 3ajjlaHa CBEPIIWBIIASCS WCTOPUS - TMOCIICIOBATEIIBHOCTH
COCTOSSHUM  cpelpl 3a JOBOJIbHO Oosbmioe Bpemsi. Ilyctb B aTOM
MIOCTIEIOBATENIbHOCTH “‘BCE, KaK MOJIOKEHO - p-s1 YacTh COCTOSIHMM HOpMaJjbHa,
@-s1 arpeccuBHA; 3a HOPMAaJbHBIM COCTOSIHUEM B p-M YacTH CIIy4yaeB ClEIyeT
HOpMaJIbHOE, a B ¢-i - arpeccuBHOe. Takue MOCIeI0BaTeIbHOCTH HamOojee
BEpOSITHBI. 371€Ch BBIpaKeHUE “B p-W yacTU’ HAJAO MOHMMAaTh C J00aBICHUEM
“mocraroyHo TOYHO. OTMETHM, 4YTO B CIy4YaWHBIX IOCJIEI0BATEIBHOCTSIX
MOTYT TMOSIBISITCS OUEHb JJIMHHBIE KOHEUHBIE OTPE3KHU, TJIe BCE JANEKO HE “‘Kak
noJyioxkeHo”, Hampumep, 100 pemek moapsa npu Opocanun MoHeTbl. OgHAKO,
YeM JJIMHHEE MOCJE0OBATEIbHOCTH PEIEK, TEM MEHBIIE BEPOATHOCTh TaKOTO
ykinoHeHus. I[lycTe 11sl ompeaeneHHOCTH TEepBOE COCTOSHHE - HOPMAJIbHOE.
[Ipumewm eitie, 4To 0coOel OUYEHb MHOTO, TaK YTO BMECTO BEPOSITHOCTEH MOKHO
TOBOPUTH O YaCTOTaX, TOJISIX.

byaem cpaBHHMBaTh Mexkay COOON HECKOJIBKO pa3IMYHBIX 3HAYECHUU X.
[Tycte k KOHIy mepBoro mepuoga umenocb N(x) ocobeil, Ajii KOTOPBIX X -
BEPOSITHOCTh TEPEHTH B 3alIUIICHHOE COCTOSHME (3HAUEHHE TMPHU3HAKA).
CkobKO UX OyZeT K KOHIly OMMKalIiero nepuoga ¢ HOpMajibHBIM COCTOSTHUEM
cpenpl? Ecnu ATOT Omkalimmii mepuoja - CIACAYIOIIMM, TO IMOJYyYUM TaKyko
kapTuHy: XxN(x) ocoOeli mepeiner B 3ammuiieHHoe coctosiHue, (1—x)N(x)
OCTAaHETCS B HE3AlIMILIEHHOM: TMEpBbIE AaAyT K KOHILY CIEYIOIIEro IMepuoja
mxN (x) moromkoB, BTopsie - n(1—x)N(x), a Bcero [mx +n(1—x)|N(x). Ecnu
KE MEXIy TMEpBbIM TMEpPUOJIOM U ONmkKalmuM K HEMY C HOPMaJbHBIM
COCTOSTHUEM Cpefibl OyIyT MEepuoabl C arpeCCUBHBIM COCTOSHHEM (HEBa)KHO,
OJIMH WJIM HECKOJbKO), TO YHMCIO MOTOMKOB K KOHI[y 3TOTO OJMKalIlero
nepuoaa Oyzaer apyrum: xN(x) ocobell mepeiayT B 3alUIEHHOE COCTOSHHE,
OCTaJbHbIE TOTUOHYT, U B UTOTE MOTYy4yuM mxN (X) TOTOMKOB.

IlycTp B paccMaTpuBaeMoM IMOCIEAOBATENBHOCTH €CTh M + 1 HOpManpHOE
COCTOSIHME CpeJibl. BBISICHUM, CKOJIBKO 0COO€EH cO 3HaUeHHEM MpHU3HaKa X OyIeT
K KOHILy MOCJIEJHErO0 TaKOro0 COCTOsSIHMS. JlJIsl 3TOro Hy»KHO pm pa3 YMHOXHUTH

N(x) Ha [mx+n(l1—x)] u gM pa3 - Ha mx. Utak, nmoigydaem, 4TO K KOHILY
MOCJICTHETO HOPMAJIBHOTO COCTOSIHHSI YHCIIO TeX 0C00ei, I KOTOPBIX
BEPOSITHOCTh TEPEX0/1a B 3aIUIIICHHOS COCTOSIHUE X , OyAeT paBHO

[mx +n(1- x)]pm(mx)qM N(x)=|(n—(n—m)x)? (mx)? . N(x).

TaxuM 00pa3oM OKa3bIBAETCS, YTO YHCIIO HOCHUTENEH 3HAYEHHMS IPU3HAKA X
M3MEHAETCS INPUMEPHO B TEOMETPHYECKOM IPOrPECCHH CO 3HAMEHATEIEM
(n—(n—m)x)? x (mx)?.

Vuer (pakTOPOB CMEPTHOCTH, HE 3aBUCAILINX OT X, IPUBEAET K TOMY, 9TO B
reOMETPUYECKON IPOTrpeccur OyIeT MEHATHCS HE YKMCIIO HOCHTENEH 3HAYEeHUs
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X, @ UX OTHOILEHME U1 JIBYX pPa3HbIX X. Bce paBHO, CO BpeMEHEM B yKa3aHHBIX
IIPEAINOJIOKEHUAX COXPAHSAIOTCA TOJBKO HOCUTENHM TOTO 3HAYEHUs X, UL
KOTOPBIX 3HaMeEHarenb MakcumaneH. Haiimem 9310 3Hauenue. Hyunb
IPOM3BOJHON 3HAMEHATEeNs IO X OTBHICKUBACTCS MIHOBEHHO: X =gn/(n—m)

(ympakHeHnue!). HO X TO CMBICTY He MOXXeT ObITh Oosbmie 1. [ToaTomy mocie
JIOTIOTHATEIBHON ~ MPOBEPKM  TOJIydaeM OTBET Ui TOYKH MaKCHUMyMa
3HaMEHATEes :

n n

eciau q <1, To x= 9 ;
n—m n—m
n

eclu 9 >1, o x=1
n—m

Urak, B ciydaitHO# cpelie 0cOOM CO BCTPOCHHBIM ‘‘TaTUUKOM CIyY4alHBIX
yycen’ MOTYT MOJy4yaTh MPEUMYIIECTBA B TEMIIE YCIEIIHOTO PAa3MHOXKEHUS W,
TEM CAMBIM, BBITECHSATh BCEX OCTAJIbHBIX.

C npyroid CTOpPOHBI, HE BCErja CIy4allHOCTb CpeIbl aBTOMAaTHYECKHU
MPUBOJUT K TOJIE3HOCTU CIy4alHOro M3MEeHeHus (eHotuna. B mpuBenaeHHOU
pOCTeiIeil MOAETH, €ClIU gn = 1 — m, TO BBITOJTHO BCEM 0COOSIM MEPEXOIUTh B

3amuiieHHyo  ¢opmy. HamomHuM, 4YTO ¢ - BEpOSITHOCTH MOSBIICHUSA

arpecCUBHOIO COCTOSIHUS CPEJibl, 11 - YUCJIO TIOTOMKOB HE3alllUIIEHHOH 0co0H B
HOpPMaJIBHOH cpene, m - 4MCI0 MOTOMKOB 3alUILEHHOW 0cOOM B HOPMAJIbHOU
cpeae. OnNTUManbHOE 3HAYEHHE X PACTET MPHU YBEIMYEHUH ¢ (BEpOATHOCTU

arpecCUBHOTO  COCTOSIHUSL  cpefibl), m  (YuCia TOTOMKOB, JaBaeMOTO

3alIUIIEHHON 0COOBI0 MOCHE MOMaJaHusi B HOPMAIbHYIO Cpely) U YOBIBAaeT C

pocToM 7n (4yucia MOTOMKOB HE3AIIMIIEHHOWM 0OCOOM B HOpPMaJbHOHM cpene),

n>m. Ecnu Obl BBINONHATIOCH 00paTHOE HEPABEHCTBO 71> 1, TOT/AA ObUIO OBl

BBITOJHO BCEM WM BCErja NEpexXoAuTh B 3aliuiieHHoe cocTtosHue. (CHoBa

“gpirosia”! TpyaHO M30€KaTh ITOTO CJIOBA, HO 3/1€Ch CMBICT KaXeTCs SICHBIM. )

Hrak, wMozens BocbMOoro Tuma. Ha  HeM, o0JHAaKO, MOHO

MPOJIEMOHCTPUPOBATh XOJbl, XapaKTEPHbIC [JIsI pPaccMaTpUBAeMOro Kiacca

Mozenen “oTdbop 1o mpu3HaKy

1. Kaxgomy ~ 3Hau€HHUIO  HACIETyeMOTrO IIPU3HAaKa  COIOCTAaBIIAETCSA
reOMETpUYECKasi TMPOTPEcCHs pocTa. 3HAMEHATeNlb JSTOM MPOrPECCHH -
“Manemysuanckui napamemp ”’ 3aBUCUT OT Cpelbl U 3HaueHus npusHaka. OH
CUMTAETCS MEpPOM ONTHUMAIBHOCTH MO MPUHIUITY: Y KOro OH OoJibllie, TOT
BCEX BBITECHHUT.

2. Cpena paccMaTpuBaeTCsl KaK HEUYTO BHELIHEE M 33/IaHHOE, HE 3aBUCAILEE OT
oprann3MoB. Hukakon 3Kom0oruu.

3. Hukakoit reHetuku. Hocurenu  pa3snuuHbIX  3HAYEHUA  IPU3HAKA
paccMaTpHUBarOTCsl TaK, Kak OyATO OHM Pa3MHOXKAIOTCS pas3elibHO, HE
CKpEIIMBAasCh. (ITO BaXKHOE CIICJICTBUE MEPBOT0O YIPOILIEHUS. )
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YacTuuHbIM OCHOBaHHMEM s 1, 2 MOXET CIYKUTh MPEACTABICHUE O
paszneneHun  ¢GakTopoB.  PaccmarpuBaeTcs — OTHOIIGHWE  YHCICHHOCTH
OpPraHW3MOB, HECYIIIUX 3HAYCHHUE MPU3HAKA X UYEpe3 IMar BpEMEHU, K HCXOTHOU
uxX uHuciIeHHOCTH. lIpeamomaraercs, 4YTO 93TO OTHOIICHHWE C JOCTATOYHOU
TOYHOCTHIO MOKHO TIPE/ICTAaBUTh TTPOU3BEIACHUEM

!

N(x) =k(x,5)q(...).

N(x)

3nece N(x) - HauanbHOE 3HAYEHUE YUCICHHOCTH, N'(X) - YHCICHHOCTH
HOCUTEJIeH X dYepe3 IIar BpeMEeHH, § - COCTOSIHHE CPEJbl, kK 3aBUCHUT TOJIBKO OT
3HAYEHWs TPU3HAKA X W OT COCTOSHUS CPENbl, ¢ 3aBUCUT OT YEro yrojaHo (B
YaCTHOCTH - OT BCEX UHCICHHOCTEH) C OJHUM OTrpaHUYCHHEM: BO BCE
otHomenuss N'/ N (mpu Bcex 3HAUYCHUSX X ) IMPHU JAHHBIX COCTOSIHUU CPENbl U
pacmpesieieHuy YMCICHHOCTeH JODKHO BOWTH TOJBKO OJHO YHCIO ¢:g HE
3aBHICHT OT X .

Uucna k(x,s) y4acTBYIOT B MOJCIM, YHCIAa ¢ - B OOOCHOBaHUU (IS
ouncTKH coBecTH). C MX TTOMOIIBI0O MOKHO BpOjie ObI y4ecTh MHOTO (PaKkTOpOB,
3aBUCAIINX OT COCTOSIHUS Cpelbl W BCeX 4YHCIeHHOocTed N(x), HO He
BIUSIONUX HAa 0TOOp. He Bhustomux, Tak Kak OHHU IS BCEX X OJWHAKOBHI H
IpU CPaBHGHWW YHCICHHOCTEH i pa3HbIX 3HAYCHWA TMpH3HAKa X U )

MOJIy4UM
N'(x) _ k(x,5).
N'(y)  k(y.s)

yucno g  cokparunoch. [losTomy mois HocuTenedl mpu3Haka OyneT

OIPEAETATHCS UCKIOYUTEIBHO YUCIaMH K .
OKOJIOTHsS MOKET YACTHYHO YYUTHIBATHCS C MOMOIIBIO ¢ . TakuM 00pasom,

IKOJIOTMM He To, 4TtoObl HeT. Ilpenmonaraercsi, yto OTOOp M SKOJIOTHUS
“pazmenunuch”’. IloguepkHeM, YTO TOA SKOJOTHEH MBI MOApa3yMeBaeM He
IPOCTO 3aBUCUMOCTh OpPraHU3Ma OT CPEJIbl - TaKas 3aBUCUMOCTh SIBHO BXOJUT B
MaJTbTY3UaHCKUI TapaMeTp &, a UX B3aUMHYIO 3aBUCUMOCT.

[ToapoOHBIi pa3roBop 0 reHeTHUKE KAET HAC BIIEPE.IH.

Teneppr - ogHO (opmManbHOE YHPOIIEHHE, KOTOpPOE OBLIO CIPSTaHO B
Hamux paccykaeHusx. OHO He OTHOCUTCS TIO CBOEMY CYIIECTBY K
HBOJIIOLIMOHHOW TEMaTHKE, HO CBIFPAJi0O M Urpaer OONbIIyI0 poiib B
cratucTudyeckoit usuke. [loaToMy ckaskeM HECKOJIBKO (pa3 o HeM.

PaccmarpuBasi cyiiecTBoBaHHWE B CIy4yailHOW cpeae, Mbl  BeIOpaiu
MOCJIEIOBATEILHOCTh COCTOSHUM C Haubosiee BEPOSTHBIMH XapaKTEPUCTUKAMMU .
HcxomupiMu OBITM TE€ K€ COOOpPaKEHHsI, YTO M TMPU OpPOCAHUU MOHETHI:
HanOoJiee BEPOSITHO, YTO OPJIOB U pPEUIeK ObUIO MOPOBHY - B CPEIHEM-TO HX
nopoBHy. Mtak: mepexon oT cpeaHero kK Hauboisiee BeposiTHOMY. PazOupanoch
CYIIECTBOBaHHE OpPraHU3MOB M OTOOp Ui  TOCJIENOBATEILHOCTEH ¢
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BbIOpaHHBIMU XapakTepucTukamu. OTCIoJa ObLI TMOJIyd4eH BBIBOJA: B CpPEIHEM
HaumOoJiee YCIEUIHO Pa3MHOXKAIOTCA W BBDKMBAIOT HOCHUTENM TaKOTO-TO
3Ha4YeHus mpu3Haka. Paccyxnaenuss “B cpemHem” TpeOyrOT, OJHAKO, COBCEM
apyroro. Jlms  Kaxagoro x  HYXXHO  pacCMOTPETh BCE€  BO3MOXKHbBIC
MOCJIEJOBATEIBHOCTA arpeCCUBHBIX W HOPMAJIbHBIX COCTOSHHU Cpeibl JaHHOU
JUIMHBl U HAWTH, CKOJIBKO B CpPEAHEM OcoOed MpHuIeTCs Ha OAHY HavyalbHYIO
IIOCJIE€ TAaKOW ITOCIENOBATENBHOCTH. Pe3ynpTaTel IMOTOM HAAO YCPEOHUTH IIO
BCEM TMOCJEA0BATEIBLHOCTSIM: B35Th HAWJECHHbIE BEJIMYMHBI, YMHOXUTH Ha
BEPOSITHOCTHU IOCJIEI0BATENBHOCTEN U CIOXKUThH. Pe3ynbTar mosyuurcst Ipyrou.
B npuBegeHHOM MpuMepe €ro HETPYJHO TOYHO BBIYMCIUTH, OJHAKO OTBET
Oyznet 60s1ee TPOMO3IKUM.

Wtak, nBa mpuema yrnpolIeHUs: Cpe/lHee 3HAaYeHUE 3aMeHsieTcs: Hanbosee
BEPOSATHBIM U CpeaHEe 3HaueHue (YHKIMH 3aMeHseTcs (QYHKIUEH OT CpeaHero
3HaYeHUs. DTU TPUEMBbl MOTYT JaBaTh 3aMETHbIE OIIMOKH, HO B KauecTBe
NEPBOr0 MPUOIMKEHHsI OBIBAIOT 1MOJe3HBl. COBCEM MPOCTHIM aHAJIOTOM MOXKET
CIIy>)KHTh HW3BECTHOE HECOBMAJCHHE B OOLIEM CJIy4yae CpeAHEeH CKOpPOCTHU CO
CpeaHUM apu(MeTHYEeCKUM CKOPOCTEH Ha OTpe3Kax MyTH.

Hackoipko 4YacTo TeHEeTHYEeCKH 3alporpaMMHUpPOBAHHBIE CIy4ailHOCTU
BcTpedaroTcss B npupoae? CymiectByrorT pasznuuHble MHeHus. Tak, . H.
Cemenckuil 1 C. M. CemenoB nosiaratrot [90], 4To pacnpocTpaHEHHOE SBJICHUE
- nuanaysa (3a7ep)KKa pa3BUTHS y 9acTH 0Co0eii) - BO MHOTOM CBSI3aHO C 3TUM
ahdexTom.

[Ipumep nuamnay3bl: y paCTEHHI OJHOBPEMEHHO CO3PEBIIME CEMEHA MOTYT
mpopactaTh HE BCE Cpa3y, a CO CIBHUIOM Ha Toj M 0oyiee; Y HEKOTOPBIX
HACEKOMBIX, TMPOXOIANINX pa3nuyHble (¢Ga3bl pa3BUTHSA, YacThb 0co0Oeit
3aJIep>)KUBAETCsl B OTHENBHBIX (a3zax. DTO MOXKET paccMaTpUBaThCS Kak
NPUCIIOCOOJICHNE K CIY4YallHOCTSIM B M3MEHEHUHU Cpelbl co BpemeHeM. Kakum
OyZeT clieayroluii ToJ] 3apaHee HEU3BECTHO, MOATOMY MOXET OBITh BBITOJHO
(Bemer K  yBedMUYEHHIO  KOX(G(UIMEHTa  Pa3MHOXKEHHUSA)  IO-Pa3HOMY
pacnpenenuTh CBO€ MOTOMCTBO, YUTOOBI OHO Pa3BUBAIOCh HECHHXPOHHO.

Kpome TUIIOTETUYECKON CIIy4aHOCTH 3anporpaMMHUpPOBAaHHOM ,
BHYTPEHHEN, CYIIECTBYET MHOTO CIIy4ailHOCTEH BHEIIHUX. Y CIOBUSI Pa3UYHbI
HE TOJBKO B PAa3HOE BPEMS, HO M B Pa3HBIX MECTaX, HEPABHOMEPHO PAaCCEJICHUE
MHOTHX BHJIOB U MHOTO€ Jipyroe. Bce 3To Toke MOKET MEHSTh CPOKU Pa3BUTHSA.
[ToaTomy auckyccusi 06 OCHOBHBIX MPUYMHAX JUANay3bl 3aKOHYUTCS HE CKOPO.

He pa3 u He ABa mpUXOAWIOCH HaM CIBIIIATH W YUTaThb HCTOPUU O
CKPOMHBIX XHIMHUKaX. CyThb WX CBOJUTCS K TOMY, YTO XHUIIHHUK TIBITACTCA
OTPaHUYUTH CBOE MOTpeOJICHUE, MPEANOYUTAET MUTATHCA OOJBLHBIMH OCOOSIMU,
HE TporaeT OEpeMEHHBIX CAMOK U MOJIOJHSK JKEPTB, MOXKET 3aKyChIBAaTb
COOCTBEHHBIMU JEThMHU W T.II. U BCE 3TO JJI TOro, YTOOBI, HE Jdail Oor, He
MOJIOPBATh MOMYJISIUIO KEPTBBI - BEIb B ATOM CiIy4ae LEJIUKOM MOTHOHET U
NOMyJsilMsl XWIIHUKA. Ha mepBbIil B3I MpaBIONOJ00HO: YMEPEHHOCTh
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BBIFOJIHA, @ HEYMEPEHHOCTh naryona. Ho monsatue “Bpirojja” CHIBHO CBSA3AHO C
YeJIOBEYECKUM ITOHUMAHUEM ITOTO CJIOBA, C YMEHHEM IIPEABUACTH JaJbHEHUIINE
MOCJIEACTBUS NMOCTYNKOB. (HenoBek, KCTaTH, M0 OTHOLIEHUIO K MPUPOJE YaCTO
BEJET ceOsl JaleKo He KaK CKPOMHBIM XMIIHUK, @ HAMHOTO MEHEE BBIMOJHBIM
o0Opazom).

[TpoBenem MbicneHHbIN 3KkcniepuMeHT. [IpencraBum cebe TEppUTOPHIO, I/1e
CKPOMHO OXOTATCS CKPOMHBIE XWIIHUKH. BIpyr mosBiserca “CynepXuiiHuk’,
KOTOpBI HE OrpaHUYMBAET OXOTY, MHTEHCHBHO pPa3MHOXaeTcs, B OOILIEM -
YBEJIMYMBACT HA MEPBBIX MOPAX CBOW KOA(PPUIUMEHT pasMHOKEeHHUS. CKPOMHBIIMA
XUIIHUK OTCTaeT B pa3MHOKEHUHU, JOJIsI CYINEpPXMINHHKA YBEJIWYUBACTCH,
M03TOMY MO>KHO CKa3aTh, YTO CTpATErus CyNepXHUIIHUYECTBA BbIrogHa. OIHaKO
CO BpEMEHEM, BBITECHUB OKOHYATEJIbHO CKPOMHBIX XMIIHUKOB M OCHOBATEIBHO
PaCIIOIMBIINCE, CYNEPXUIIHUK MOYKET YHUYTOKHUTH BCEX JKEPTB U BBIMEPETH
caMm. A 3TO BBITOJHO.

Wtak, O4HO U TO K€ MOBEIEHUE MOXKET ObITh U BBITOJHO M HEBBITOJHO:
CBOOO/IHOE UCIOJIb30BaHUE MPEJICTABICHUN O BBIT0/I€ MPUBOJUT K MapaoKCaM.

CyliecTBYIOT — pazauuusi MEXAYy [OPOSBUBIIMMHUCS B  MBICIIEHHOM
DKCIIEPUMEHTE BBITOAAMH CKPOMHOI'O XHWIIHMYECTBA M CYNEPXUIIHHYECTBA.
CynepXvWIHUK JIETKO BHEIPSETCS M BBITECHSAET CKPOMHOI'O XHIIHHUKA.
[TocnenHuii MOXET MAJIUTENBHO TMPOLBETATH (€cii He OyIeT BHEAPSTHCA
CYNIEPXUIIHHK ). YBbI, BBITOJII CYNEPXUIHUYECTBA CKa3bIBAIOTCS OBICTpEE €ro
HEJOCTAaTKOB: CHayalla BHEIPSIETCS, BBITECHSIET CKPOMHOIO, a JMIUb ITIOTOM
ruOHer. Bemymias K MpOLBETaHUIO BBHITOJAa CKPOMHOCTH HE 3alllMIIeHa OT
BHE/[PCHHUSI.

Tpu BaXHBIX CBOMCTBA, COBEPIICHHO pPA3JIMYHBIX [0 JAWHAMHYECKUM
IIOCJICCTBUSIM, CKIICWJIUCh B PAaCCMOTPEHHOW CHUTyalMd IOJ OJHHUM HMEHEM
“BpITOMA”.

l. YcToliumBoe CyIIeCTBOBaHHME B OTCYTCTBHUE BHEIPEHHUS KaKHUX-JIHOO
Pa3HOBHUIHOCTEN . DTHUM CBOWCTBOM 00JIa/1a€T CKPOMHBIN XHIIHUK.

2. YCTOWYMBOCTh K BHEJIPEHUIO HOBBIX PAa3HOBUAHOCTEW. Er0 CKpOMHBIN
XUIIHUK HEe 001a/1aerT.

3. CiocoOHOCTh BHEPATHCS, IPUCYILAsl CYTIEPXUILHUKY .

He cka3zano, obnagaer 1M CynepXUIIHUK MEPBBIMU ABYMSI CBOWCTBaMH, a
CKPOMHBII XMIIHMK - TPETBUM. JTO HE CIyYalHO - CMOXET JU CYNEPXULIHUK
YCTOMYMBO CYLIECTBOBATh, 3aBUCHT OT JIPYTMX NEPCOHAXKEW - kepTB. Ecnm
CMOXET, TOrJa HMMEET CMBICA TOBOPUTHh JUIsI HEro o0 YCTOWYMBOCTU K
BHEAPEHUIO, a 0€3 ATOr0 HENb3s: O KAKOM BHEIPEHHH K CYMEPXHUIIHUKY MOXKET
UATH peub, Korjga He 00eCledyeHo €ro JJIUTENbHOe cylecTBoBaHue? Eciau oH
BCE kK€ 00J1aJiaeT MEepBBIM CBOMCTBOM, TOTJa HaBepHsAKa OyAeT yCTOMYMB K
BHEIPEHUIO CKPOMHOI'O XMIIHUKA, a TOT, COOTBETCTBEHHO, OyJET HECIOCOOEH
BHEZIPATHCS.
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Y1oObl ATUTENHHO CYIIECTBOBATh B JIAHHBIX YCIOBHSIX, HY)KHO 00JaaaTh
NEPBBIMU JBYMSI CBOMCTBaMH, a YTOOBI B HUX BOBHUKHYTD - €11I€ U TPETHUM.

[lepBoe CBOMCTBO 4acTO HA3BIBAIOT BHYMPEHHEU YCMOUYUBOCHbIO, BTOPOE
- énewneli. Ho uto ycroiiunBo? CtpaHHbIil Bpojae Obl Bompoc. Benp ckazaHo:
XUIIHUKA OJHOW pPa3HOBUJIHOCTH, >KUBYIIME B OJHOM MeCTe, Kopoye -
NOMYJISMs XUIIHUKOB. MBI TMpeACTaBIsI ce0e TaKyl0 CHUTYallhl0:  €cCTh
XUIIHUKU U KEPTBbI, YUCICHHOCTh KOTOPBIX 3aBHCHUT B IEPBYIO OYEpPEIb OT
OXOTBl XUITHUKOB, BCE OCTAJILHOE - YCIOBUS, KOTOPbIE HU OT YEro HE 3aBUCST.
DTO CAUIMIKOM TpyOOe TPHUOIMKEHUE, W TEIeCO00pa3HO MEePEHTH K eIUHUIIAM
JPYroro ypoBHSI.

B npenpinyiieii riiaBe He pa3 roBOPUIIOCH, YTO TUHAMUKA MHUPA KUBOTO HE
MOKET CUUTAThCSI ABTOHOMHOM U Jlaxe XOpouio 000co0ssieMoi (C BbIAeIeHUEM
BO3JICHCTBUI Ha Hee). Jlydie BBIIEISIOTCS W3 OKpyXeHus Owuochepa u
ouocepubie  emuHMIIBI -  OuoreoneHo3bl.  HMcmons3yem  pe3ynbTaThl
IIPOBEICHHOTIO MBICJIEHHOTO JKCIIEPUMEHTA JUIsl OMNpPEAENIEHUs TpPEX THIIOB
yemouuugocmu 6102e0yeHo308.

BuyTtpennsas  ycronumBocThb.  PaccmarpuBaercs — uacanM3MpOBaHHAA
CUTYyallus, KOTJa HEeT HUKAKOIro MPUTOKA YKUBBIX CYIIECTB B pacCMaTpPUBAEMBIii
OWOTeoIeHO3 M3BHE M HOBBIC PA3HOBHUIHOCTH (“Bapuaiiuu’) HE TMPOSIBISIIOTCS
Takke U BHYTpU OuoreoneHosa. ‘“HomeHknaTypa” JKHMBBIX CYIIIECTB
npearnosaraeTcss TeM cambiM (pukcupoBaHHON. Bo3MyTuM ciierka cocTosiHHE
OHMOreo1eH03a, U3BMEHHUB YUCJIEHHOCTh BXOJSIIUX B HErO JKUBBIX CYIIECTB WU
BO3JICHCTBYS Ha KOCHBIE DJIEMEHTHI. B oTBeT Ha Takoe BO3MyIleHHE Oymaer
MOJIyYeH JIMHAMHUYECKUM OTKJIMK - COCTOSIHME OuoreolneHosa OyAeT Kak-To
MeHsAThesl 1 Aanee. [lyctb oHO Bce ke OyneT ocraBaThCsl BOJIM3M HA4aIbHOTO
(HEBO3MYIIIEHHOT0) TIPU BCEX JOCTATOYHO MaJbIX BO3MylIeHUsIX. CkaxeMm
TOTJa, 4YTO OHOreolleHO3 B OSTOM COCTOSHUM 00NajaeT BHYTpPEHHEH
YCTOMYUBOCTBIO.

BremHsis ycroitunBocTh. Beskuit GnoreorieHo3 cymecTByeT Ha HEKOTOPOM
dboHe HMMHUTpAlMM - MPUTOKA >KUBBIX CYIIECTB H3BHE - WM BHYTpPEHHEH
M3MeHYMBOCTH . HOBBIE KUBbBIE CyIIECTBA MOSBISIOTCS B MaJIbIX KOJIMYECTBAX U
I1M00 BHENPSIOTCSA, PA3MHOXKASACh /10 3aMETHOM YHUCIEHHOCTH, JUOO HE MOTYT
BHEJIPUTHCS - TOTJA UX YUCICHHOCTh OMPEIEISIETCS TEMIIAMU UMMUTPALIMU WK
U3MEHUYMBOCTU. EcnM HUKakas pa3HOBUIHOCTb >KMBBIX CYIIECTB W3 (hoHA He
MOKET BHEAPUTHCS M TEM CaMbIM HM3MEHHUTb COCTOSHHE OMOreoleHo3a, TO
CKa)K€M, YTO OH 00JIa/IaeT BHEIIHEH YCTONYUBOCTHIO.

OO6CyXaaTh BHEIIHIO YCTOMYMBOCTH OMOTEOIIEH03a UMEET CMBICI TOJIBKO
TOTJa, Korja OH o0yajaeT BHYTpeHHe#. MHaue oH mpocTo He MPOCYIIECTBYET
JOCTAaTOYHO JOJTO JJIsi OCYIIECTBICHHS 3KCHEPUMEHTOB I10 BHEIPEHUIO U
U3MEHHTCS caM 1o cebe.

B onpeaeneHun BHYTpEHHEHM yCTOMYMBOCTM NPUCYTCTBYET — Takas
ujeanu3aiys: OMOreoleH03, OYUIICHHBIA OT BCEX MPOIECCOB M3MEHUYUBOCTU U
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ummurpanun. [{ns onpeaeneHus: BHEIIHEH YCTOWYUBOCTU J00ABJICHA €IIe OJHA
uaeanu3anusi: (GoH M3MEHUMBOCTHM M HMMUIpALUM, TMPEACTABICHHBINA CBOEH
HOMeHKIaTypor. Kaxgomy OHOreoneHo3y COMOCTaBISIOTCS 3TH  JBa
U/ICATN3UPOBAHHBIX OOBEKTA, 4 BHEIIHSS YCTOMYMBOCTH ONPEIENAETCS Kak
0c000€ COOTHOIIEHHE MEXTYy HUMH.

ITpennaraercs mpoueaypa NpOBEPKH BHEUIHEM YCTOWYMBOCTH, MMEIOIIAS
BIIOJIHE OTEpaIMOHANIbHYI0 (POpMY: CleayeT TPOBOAUTH IKCHEPUMEHMbL NO
6HeOpeHuro OpraHu3MoB u3 (oHa B OHOrEOIeHO3, OCBOOOXKICHHBIM OT
HACJIEICTBEHHOM  M3MEHYMBOCTH W  ummurpauud. @©OOH  MNpeACTaBIIECH
HOMEHKJIATYypol, KOTOpas MOXeT OBbITb Kak JUCKPEeTHOW  (CHHMCOK
HAaUMEHOBAHUM), TaK M HENPEPBIBHOM (IIKaldbl HENPEPBIBHBIX IPU3HAKOB).
ITonoxeHne B HOMEHKJIATYpE MPEAINONAracTcs HacaelyeMbIM - AETH OTHOCSTCA
IPUMEPHO B Ty XK€ KIETOYKY (TOYKY), YTO U POAMUTENN. DKCIEPUMEHT IIO
BHEJPEHUIO COCTOUT B TOM, 4TO Oepercs rpynma ocoOel, MpuHaaIeKalx
OJHOW KJeTOouke (TOYKe) M3 HOMEHKJIATyphl (oHA H TOMENIAeTCs B
OonoreoneHo3 (0CBOOOXACHHBIN OT MPOLIECCOB M3MEHYMBOCTU U MMMUIPALUH ).
YMHOXUT OHA CBOIO YHCIIEHHOCTh M 3aMETHO TOBIHUSET Ha OMOTEOIICHO3 - HET
yCTOMUMBOCTH. BBIMpeET, HE yBeaMunBas 3aMETHO CBOEW UMCIEHHOCTH, - HaJlo
OpaTh Apyryro rpynmy u T. 1. He pa3MHOXXHUTCS HM O/IHA - €CTh YCTOWYHBOCTb.

Yucno ocolell BO BHEAPSAEMBIX Ipylnax JOHKHO OBbITh JOCTATOYHBIM JUIS
Pa3MHOMKEHHSI, HO BCE XKe MAiblM ~ - TaK, 4TOOBI HA IMEPBBIX TOPAX OHH MAJIo
MEHSUIM COCTOSTHHUE OMOTeol€HO3a M OOpaTHBIM BIMSHHUEM (PHUKOILIETOM) 3THUX
U3MEHEHUI Ha BBDKMBAHHUE W PA3MHOXKEHHE BHEIPEHHOM TPYIIBI MOKHO OBLIO
Obl mMoHauvadxy mnpeHeOpeyb. [lycTb 3TO BBINOJHEHO, TOIZAa Pa3MHOXKEHHE
BHEAPEHHOW Trpynmbel OyaeT CcHayajla WPOUCXOAWTh B TE€OMETPUUYECKOU
IPOrpeccur. OTO IMO3BOJIAET KOJUYECTBEHHO C(OPMYIHpPOBATH  YCIOBHE
BHEIIIHEW YCTOWYNBOCTH.

Ecnu 3HaMeHaTenb Mporpeccuu - CPeHEE YUCIO BBIKUBIIMX IOTOMKOB OT
OJHOTO TIpenKa 3a TMokoyieHue (KO3 UIHMEHT pa3MHOXKEHHS, OH XXe -
MaJIbTy3MaHCKUI MapaMmerp) - Oosblle €IUHUIBI, TO MPOUCXOJUT HapacTaHHE
YUCJIICHHOCTH BHEJIPEHHOW rpynIiibl. POCT MOMXET OCTaHOBUTHCS TOJIBKO TOT/A,
KOT'Jla BO3/CHCTBHE Pa3MHOKUBLICICS IpyNIbl HA OMOT€OLEHO3 CTAHET BEIUKO
U COCTOSHHUE €ro HM3MEHHUTCS HACTOJbK, YTO OOpaTHOE BIUSHUE (PHUKOIIET)
OyneT CyliecTBeHHbIM. B 3TOM ciiydae BHeIIHEW yCTOMYMBOCTH HeT. Ecnu
3HAMEHATEIb MPOrPECCHM MEHBILIE €IUHUIbI, TO BHEAPEHHAs TpyIa MpPOCTO
BBIMHMPAET, HE OKa3aB 3aMETHOro Bo3jaelcTBus. [loyunB Takoi pe3ynbTar JUis
BCEX BO3MOXHBIX TpyMN, B3ATHIX U3 (oHAa (M HE TMPEACTaBICHHBIX B
OMOreoneH03€ ), MOXKHO CKa3aTh, YTO BHEUIHSS YCTOMUUBOCTD €CTb.

JIroboMy ~ BHYTpPEHHE  YCTOMYMBOMY  COCTOSHHMIO  OHOTreoleHos3a
COOTBETCTBYET (DYHKLMS Ha HOMEHKJIATYype M3MEHUMBOCTH, COMOCTABIIAIOIIAS

13 o
Hmenno 6naroz[ap$[ 9TOHU MAJIOCTU MOXXHO HpCH€6pCFaTL 63AUMHbIM BIIMAHUCM HCCKOJIbKHMX BHEAPACMbBIX
TpynIl 1 pacCMaTprBaTh UX BHEAPCHUE TOJBKO 11O OHHOﬁ.
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KaXJI0H ee KieTouke (Touke) KOd((UIMEHT pa3sMHOXKEHHsSI COOTBETCTBYIOIICH
MaJION TpyIIbl, BHEIPEHHOM B OHOreoleH03. YA00HO BKIIOUYUTH B
HOMEHKJIATYpy W3MEHYHMBOCTH KJIETOYKHM (TOYKH) JUIsl TEX >KMBBIX CYIIECTB,
KOTOpbIE MpEACTaBICHbl B OHOreoleHO3e. OTUM KJIETOYKaM (TOYKam)
COOTBETCTBYET  €IMHUYHBIA  KOAXPOUIMEHT  pa3sMHOXKEHHS -  Belb
COOTBETCTBYIOIIME  JKMBBIE  CYIIECTBA  JUIMTEIBHO  IPHUCYTCTBYIOT B
ouoreoneHo3e (C UCKIIOUYEHHOW UMMUTPalliel U U3MEHYUBOCTHIO ), HE BEIMHUpast
U HE YCTpeMJIssl CBOIO UMCIIEHHOCTh K OecKOoHeYHOCTH. Kak yke roBopuioch
IpU W3YYEHWU BHEIIHEW YCTOMYMBOCTH MPEAINOJaraercsi, 4ro OHOTeoIeHO3
BHYTPEHHE YCTOWYNB.

YcioBusi BHEIIHEH YCTOWYMBOCTH MOXKHO chopmymnupoBatb B ¢dopme
npunyuna onmumanviocmu. O0603HauMM X MHOXKECTBO KIJIETOYEK (TOUYEK)
HOMEHKJIaTYpbl M3MEHUYMBOCTH, MaJCHBKUMHU X OylneM 0003HadaTh €ro TOYKH,
f(x) xoadduimenT pasmMHokeHuUs s gaHHOro x. CocTosiHue OMOreoieHo3a

MPEIoJIaraeTcs 3alaHHbIM.
HeoOxomumoe ycnmoBue BHEIIHEW YCTOMYMBOCTH: IS BceX X W3 X
BBITIOJTHEHO HepaBeHCTBO f(x)<1 (MMEHHO MEHBIIE WIH PaBHO: TJE-TO

MEHbBIIIE, a TJe-TO paBHO; B YACTHOCTH, pPaBHO S TEX X, KOTOPHIC

COOTBETCTBYIOT JKHUBBIM CYIIIECTBAM, TIPEICTABJICHHBIM B OMOTEOIIEHO3E ).
JloctaTouyHOE YCJIOBHME BHEIIHEH YCTOWYMBOCTH: ISl BceX Xx W3 X

BBITIOJTHEHO HepaBeHCTBO [ (x)<1; paBeHcTBO f(x)=1 MMeeT MECTO MmoOIbKO

JUISL T€X X, KOTOPbIE COOTBETCTBYIOT >KMBBIM CYLIECTBaM, MPEACTABICHHBIM B
ouoreoreHose.

TunuuHas cutyanus “oTéopa MO TPHU3HAKY: T€ K€ TeOMETPUUYECKHE
IPOrPeccCHH, TMPOCTOM  ManbTy3WAaHCKUH  mapaMerp -  KOI(PPHUIUEHT
Pa3MHOXEHUS U IPYroe, ToJIbKO X MOXKET ObITh YCTpOEHO cioxHee. B nepBoit
r7laBeé MBI TOBOPUJIM O HEOOXOJUMO BO3HHUKAIOUICH HEIMHEWHOCTH, Kak O
npo0ieme. 31ech yaAanoch ee 00ONTH 3a CYET CIEeUaTbHO CKOHCTPYUPOBAHHOM
CUTYalll!U - SKCIIEPUMEHTA 110 BHEIPEHUIO MAJIbIX [PYIIIL.

[IpyHIIMT ONTUMANBLHOCTH - NPHUHIMI MakcUMyMa KoddduimeHrta
pa3MHOXKeHUs. B ycToitunBoM GuoreoieHo3e MpeacTaBiIeHbl TOJNBKO TE JKHUBBIC
CYLIECTBA, JUIS  KOTOPBIX  KOI(PPUIMEHT  pa3MHOXKEHUS  JIOCTUTaeT
MaKCHMAJIbHOTO 3HAY€HHs, a 3TO 3HAYEHUE - €IMHHUIA. JTO - HE MPOCTOU
OpPUHIMI onTUMalbHOCTH. (CaMo cocTosiHMEe OMOreoleHo3a OIpeaeseT
KOO(POUIIMEHTH pa3MHOKEHUS Juid BHeApseMbix rpynn. OT TexX KHUBBIX
CYLIECTB, YTO B HEM IMPHUCYTCTBYIOT, 3aBUCUT (YHKIMSA, TOUYKH MaKCUMyMa
KOTOPOM COOTBETCTBYIOT J3THM JKMBBIM CyliectBaM. I eme: He mnpocras
ONTUMANILHOCTh, @  COBMECTHUMasi, CTOUT 3aMEHHUTh  KaKyl-HUOYIb
Pa3HOBUJHOCTh UBBIX CYLIECTB, U ONTHUMAJIBHOCTh APYIMX Hapymurcs. s
onmucanuss  3Toro  3¢dekra  NpuayMaH  CHEUUATbHBIM  TEPMUH -
COONMUMATLHOCD.
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OOpa3  Benukoro  skcnepuMmeHtaropa -  llpuponbl, NOCTOSHHO
MPOBOJISLIETO AKCIEPUMEHThI 1O BHEAPEHUI0O M OTOpACHIBAIOIIETO BCE
HEYCTOWYMBOE, 0YeHb yoenuteneH. AHrnossberanas mytka: GOD - Generator of
Diversity (0or pacmmdpoBbBaeTCs Mo OyKBaM KaK reHepaTop pa3HooOpasus)
[71, c. 58]. CyliecTBYIOT 1a)K€ MONBITKA BKIOYUTH BHEIIHIOK YCTOMYHBOCTH B
onpenenenue ouoreorenosa [90]. OTo pUCKOBaHHO.

Bo3moxxna Takas cutyanus. CkiagsiBaeTcs OuoreorieHo3. Bxopsmme B
HEro JKHBBIE CYIIECTBA WM3MEHSAIOT Cpely CBOEro OOUTaHUS U CO3JAI0T
OnaronpuATHbBIC YCJIOBUA ISl BHEAPEHHS APYTruX. Te B CBOIO OYEpEab MEHSIOT
Cpelly M CO3/al0T YCIOBHS JUIsl BHEApeHUs TpeTbux U T. . DTOT mpoiecc
MOXKET CTPEMHTbCS K HEMOJBWKHOMY COCTOSIHMIO (OHO  Ha3bIBaeTcs
MEPMUHANLHBIM —~ WIA — KIUMAKCHbIM), a MOXeT M  0e30CTaHOBOYHO
npoaokatees. Torna Touku Makcumyma koddduimenta pasMHOXeHus f(x)

0€30CTaHOBOYHO TMEpEeMENIATCs Mo MHOXecTBy X . Temn mnepemenieHus
MPONOPIIMOHAJIEH UHTEHCUBHOCTH MMMUIpalMK U U3MeHUYUBOCTH. OOHApYKUB
9TOT 3¢ dekT Ha MoaensXx B 1978 roay, MBIl Ha3Baau ero s¢gexmom opetigha.
[Toydenpl ypaBHEHHS, ONHUCHIBAIONINE Jpeiid) B PaACHONIOKCHUH MaJOH
n3MeHIUBOCTH (cM. [35]). He cymiecTByeT NpUHIIMIIMAIBLHOIO 3aMpeTa Ha TaKoe
nepemelnieHue. bonee Toro, ¢ Mamoil CKOpPOCTBIO OHO, CKOpee BCero,
MPOUCXOJUT BECbMa 4YacTo. A B 3TOM CJIy4yae HET BHEIIHEW YCTOMYMBOCTHU
COCTOSIHUM. BO3MOXKEH BBIXOJ - MCCIEN0BATh YCTOMYMBOCTH HE COCTOSIHUU, a
TpackTtopun. Ilepexon 4  MaTeMaTUYECKOW  TEOPUHA  YCTOMUYMBOCTHU
CTaHJApTHBIN, HO 3TO OTBETBJIICHHE MOXET 3aBECTU HAC CIMIIKOM JIaJIEKO.

Crporo TOBOpS, pacCMOTPEHHE TPACKTOPUH, a HE CTalUMOHAPHBIX
COCTOSTHUM HEOOXOJIUMO BCET/ia: Ce30HHBIE KOJCOAHMs, M3MEHEHUS TOTOJbI H
JIp. IPUBOJISIT K OYEBUTHON HECTallMOHAPHOCTU. BBIX0a U3BECTEH - ycpeoHenue
no epemenu. Torma NpUHIUI MakcUMyma Kod(pQuimeHta pa3MHOKEHUS
3aMEHSIETCSl Ha TPHUHIMI MaKCUMyMa CpeaHero (Mo MpoluIoMy, Harpumep)
KO3 PUIMEHTa Pa3MHOKECHHUS .

Yemoiiuusasn peanusyemocmo. CylecTBYIOT J1Ba IIyTH OMNpPEIEIICHUS ATOU
ycroiuuBocTH. O0a OnmuparoTcs Ha OJHY HJICH0: 3aMEHHUTH KUBBIE CYIIECTBA B
OuolieHo3e Ha OnMu3Kkue U3 (POoHa M MOCMOTPETh, BEPHETCS JIU OH K MPEKHEMY
COCTaBy - MPOM3OMAYT I OOpaTHBIC 3aMEHBI. 3aMecTuTenn Oepytcs u3 QoHa
MPUMEPHO B TEX K€ KOJMYECTBAX, B KAKUX CYIIECTBOBAIM UCXOJHbIE CYIIECTBA.
Kpome Bo3BpamieHusi K UICXOJHOMY COCTaBY Ba)KHO TakKKe, YTOOBI YKJIOHEHUS
“no mopore” ObUIM HE CIUIIKOM BeIUKU. @OH M3MEHUYMBOCTU M MUMMUTPALIUU
MPUCYTCTBYET TENeph HE TOJBKO B BUJE HOMEHKJIATYpPhl, HO H
HEMOCPEJICTBEHHO TIpeJCTaBisieT MaTtepuan mansi mnepectpoiiku. IIporeccs
MMMHTPALUA U U3MEHYUBOCTh BHOBb BKIIFOUEHBI B PEAIbHOM BPEMEHH.

[lepBBIif MyTh OCHOBBIBA€TCS Cpa3dy Ha MPEACTaBICHUH O “‘ONU3KUX
dbopmax”. Ha MHOKECTBE KJIETOYEK M TOYEK HOMEHKJIATYPHl M3MEHYHBOCTH H
UMMUTPAIH BBOJIUTCS Mepa Oauzocmu, HapuMep, pPacCTOSTHAE . DKCTIEPUMEHT
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[0 MPOBEpPKE YCTOWYMUBOCTU COCTOUT B TOM, UYTO BCEX 0cOOeil OuoreoreHosa
3aMEHSIIOT Ha OJM3KHUX, KaKk Obl OJHUM MaxoM MEpPeBOJs U3 OJHUX KIIETOYEK
(TOuek) B ApyTHE.

BTopoil myTh HCXOOUT U3 MPEACTABICHUS O TOM K€ MO CYTHU 3aMEHE, HO
KaK O pe3yJibTare ‘“‘eCTeCTBEHHOro” mpoiuecca. [IycTh HECKOJIBKO HW3MEHUIIUCH
BHEIITHUE YCIIOBUS, U HEKOTOPbIE BAPUAHTHI OPraHW3MOB UX (POHA BHEAPUIIUCH B
OMOreoIeHo3, a YacTh paHee MPHUCYTCTBOBaBIIMX yiuia B ¢oH. BoccTtanoBum
YCIOBHSL W TIOCHEAMM 32 HM3MEHEHHMSIMU CHUCTEMBI: BOCCTAHOBUTCS MPEKHEE
COCTOSIHHME, OyIyT JI CUJIbHBI YKJIOHEHUS 0 I0pore K Hemy?

Ecin B paccMarpuBaeMbIX CIllydasX BO3BpAT K IPEKHEMY COCTOSHHUIO
BCEI/Ia MPOUCXOJUT M YKIIOHEHHUS IO JOpPOre HE CIMIIKOM BEIMKH, TO MMEET
MECTO YCMOUUUBASA PeaUu3)emMoCmb.

OcHoBaHMEM JIJI1 BBEIEHHUS YCTOMYMBOM PEANTU3YEMOCTH  CIIY>KHUT
Mpe/ICTaBIEHUE O TOM, YTO OMOTEOIIEHO3bl HE SBJISAIOTCA “paicCKUMHU cajgamu’”,
COTBOPEHHBIMM M3 HHUYero. HampoTuB, OHM NOJIy4eHBI U3 JIPYTUX, >KUBBIC
CyllleCTBa IOCTOSSHHO  3aMemanucb. CyllecTBOBaHHE W YCTOMYHMBOCTH
IIPOLIECCOB 3aMEILEHUsI, BEAYIIUX B JAHHBIX YCIOBUSAX K pPaccMaTpUBAEMOMY
COCTOSIHMIO ~ OMOreorneHo3a - BOT CYIIHOCTb TOHATHS — “ycToHYMBas
peannu3yeMocTh .

YacTto npuxoauTcs cClblIaTh, YUTaTh W NUCATb O TOM, YTO TEOPHUS
HBOJIIOLMU OOBSACHSET IEecO00Pa3HOCTh JKUBBIX cymiecTB. [la, oHa naer
BO3MOKHOCTh TOBOPUTH O MLEISIX M O BBITOJAX TaM, TA€ ACHCTBYIOT
€CTECTBEHHbIE MpOIECChl. BakHOE OCHOBaHWE I 3TOrO - BO3HHUKAIOLIUE
OPUHIUMIBL  ONTUMAJIBHOCTH, B TMEPBYIO O4Yepedb TOT, KOTOPBIM ObLI
copMynIHpoBaH B YCIOBHSX BHemIHEH ycrounBocT. OH ommpaeTcss Ha
pacCMOTpEHHE SKCIEPUMEHTa MO BHEApeHUI0. YToObl MOmacTh B JIETOMHCH
YKUBBIX CYIIECTB, HY’KHO BHEJIPUTHCS. UTOOBI CyIlleCTBOBATH 1OCTATOYHO JOJITO,
HY>KHO OBITH 3allIMILIEHHBIM OT BHEAPEHUS KOHKYPEHTOB.

Wnest ycTOWYMBOCTH K BHEAPECHUIO MMEET OJM3KHE aHAJIOTHH B (DU3HUKE:
“CnoBo “HEYCTOMYMBBIN MPUMEHSETCS B TEPMOJUHAMUKE HE COBCEM B TaKOM
CMbICIIE, KaK B MeXaHuKe. [Ipenmosnokmm, 4ro y Hac €CTh IEpECHIIICHHbBIN
pactBop. Kpucramnuzanus B HEM MOXKET BOOOIE HE HayaThCs, BEIECTBO
MOXKET OBITh YCTOMYMBBIM B TpeeinaxX HEKOTOPHIX H3MEHEHHH COCTOSHUSA.
OpHako pacTBOp HAaYMHAET OBICTPO KPUCTAJUIM30BATHCS MPU BBEJIECHUU B HETO
KpOILIEYHOTO KpHUCTaIa, T. €. pacTBOP MOYKET OKa3aTbCid HEYCTOWYUBBIM I10
OTHOIICHUIO K BHEIPEHUI0 B HEr0 KpucTaimyeckod ¢as3pl. TOYHO Tak ke
neperperas Bojia MOXKET OBbITh YCTOMUYMBOM K pa3HOOOpPa3HBIM Ipolieccam, HO
HE TI0 OTHOIIEHHIO K BHEAPEHUIO B Hee Mmy3bipbka mapa’ (x. B. I'ub66c¢ [30, c.
551].

Teopus 3BOJIFOIMN HE TOJIBKO pa3pelIacT pacCykKIaTh O LEJIX U BbIFOAAX.
Ona eme 3amaeT 0coOyI0 pamMKy IJisi 3THX pacCyXIeHui. BakHbpIil 3J1eMeHT
ATOM paMKHU - SKCIEPUMEHT MO BHeApeHHto. Henb3s mpocTo pa3roBapuBarh O
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LENSIX U BBITOJIaX, HE 00pamiasch K IMHAMUYECKHUM MOJIENIsIM, HE paccMaTpuBas
MBICJIEHHO CUTYallud BHEAPEHHUS M CYIIECTBOBaHMS. TpH THUIA YCTOWYUBOCTH -
TPU CMBICIA TI0Jb3bl, U BCE€ TPU MAOHKHBI HMPUCYTCTBOBAaTH C JI€TaIbHBIM
yKa3aHUEeM Ha TO, KAaKOM CMBICI HMEETCS BBHUJY B KaXKJIOM KOHKPETHOM
paccyxaeHuu. MHaue HaunWHaeTcs ABW)KEHUE HE B CMBICIAX, a B CIOBax -
0eCCMBICIICHHOE JBUKECHUE.

["'oBOpAT, HapUMeEp, O MOJIb3E JETATBHBIX (CMEPTEIbHBIX) MyTalUd IS
BUJa. Jla MOSBUCH KOHKYPEHT 0€3 TaKMX MyTalui, OH Obl BHITECHWII B JiBa CUETA
3TO PETYJIHPYIOLIEECs JETAISIMU 4yA0-F0/10.

A nereHjga o CKpoMHOM XuIHHMKe? UTO 3aluinaeT ero OT BHEIAPEHHS
cynepxuiiHuka? ITpocreiimmii orBeT: HUYero. CKpOMHOCTb, CKOpEEe BCEro, HE
CTpaTerus, a oTpaxkeHue PU3NIECKUX BOZMOKHOCTEH.

XHWIIHUKHA U KEPTBBI 3BOJIOLIUMOHUPYIOT BMecTe. Kaxaplid 3as1 “‘medran’
Obl OBITH “‘cymnep3aiiiieM”, Ierko yoexaTh OT BCEX XUIIHUKOB, HUYEM HE O0JIETh.
Ecnu Ob1 Takol cymeps3asil BAPYT BO3HUK, TO HUYTO OBl HE MOMEIIAIO €ro
BHepeHHI0. OH Obl YHUUTOXWII Ty PACTUTENBHOCTh, KOTOPYIO MOT OBl ChECTh U
1100 BbIMEp OBbI, TMOO BIIAYMII OBI JKAJIKOE CYIIECTBOBAaHUE BOJIM3HM HEOOJBIINX
BO300OHOBIIIEMBbIX 3amacoB pacTeHuil. Kaxaplii Bojgk wmeudtan Obl  OBITH
CYIIEPBOJIKOM, YBBI, C MOJOOHBIMHU K€ TMOCIEICTBUSAMHU IMOCIE OCYIIECTBICHUS
“meutel”’. Her 3amperoB, AenaromMX BO3HUKHOBEHHE CYNEPBOJIKOB W
cymnep3aiiieB HeBO3MOKHbIM. KTO momMoraer xuiiHuky crath “cynep”? XKeptsa.
A KepTBe - XUIIHMK. Tak OHM BMECTE W SBOIIOIMUOHUPYIOT. KTO 3a0ekuT
CIIMIIKOM BIEpe, TOT CKOpee BCEro MOTMOHET W, BO3MOXHO, YTAIIUT 3a CO0Oi
JPYToro.

PacripoctpaneHa Touka 3peHHUsA: OpraHU3Mbl JOJDKHBI  HENPEPBIBHO
COBEPIIEHCTBOBATHLCS , IBOJIIOIIMOHUPOBATh: KTO OTCTal, TOT norud. Ee nHorna
HA3BIBAIOT “cunomesou Yeproii koponesv” (BcioMHUTE “Alnncy B 3azepkaibe’:
taM YepHasi KopojeBa OOBICHsIa AJIMCE, YTO OCTaBaThCS HAa MECTE MOYKHO
TOJIBKO TOTJa, Korja ObIcTpo uiemib). OgHaKo W TOT, KTO “3a0exan Brepen’,
TOXKE MOXXET MOTUOHYTH ObICTpEEe, YHUUYTOKUB OTCTABIIYIO KUBYIO YaCTh CBOEH
Cpellbl OOUTaHUS.

OcrtaBuM 3T MeTadOpUYECKUE pPa3roBOphHl Mpo “Blepen - Hazan B
HBOJIIOLIMM U BEpHEMCS K CKPOMHOMY XHWITHHKY. He Obu1 1M HamMu HapyuieH
3aKOH TMPE3yMIIIMK OCMBICIEHHOCTH, KOT/Ia Mbl OTOPOCHIIM UK O CKPOMHOM
xungHuyecTBe? OHa HE COOTBETCTBYET Halieil mojaenu? Ho Mbl U HE MBITAIUCH
npuaAyMaTh MOJIENb IS ompaBAaHus “‘ckpoMHOCTH’. HapylieHa 3asiBieHHas B
NEpBOM T1aBe IEMOYKa MOHUMAaHHs: 0OOCHOBBIBATh, OOBSICHATH, IPUMEHSThH, a
MOTOM YK€ KPUTHKOBATh.

[Toctynmum Tak. 3apuKCUpyeM OMUCAHHBINA 3KCIEPUMEHT IO BHEAPEHUIO
KaK TEpBbIM M TJIABHBIM CHOCOO MPOBEPKHM HA BBITOJHOCTH - HEBBITOAHOCTD,
1EJIeCO00Pa3HOCTh - HeleIecoo0pa3HOCTh - pemaroluil skcrnepuMent. C
JIPYrod CTOpPOHBI, HE OyJIeM CuYuTaTh €ro BbIBOJbl OKOHYATEIbHBIMU U
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nonpoOyeM TPeACTaBUTh cebe, T MOMy4YeHHbIE pPe3yJbTaThl MOTYT OBITh
HEBEPHBI.

[TonmbiTaemess  nomonmuuth Moaenb. OHAa TpocTa, HO TMOJNyYeHA HE
VOPOIICHHUEM - Mbl HE HMMENU HUCXOJHOW monpoOHoN Moxaenu. Ho Temeps,
HaKJIaJbIBasi MOJIENb Ha PEajbHOCTh, MOXHO TMBITaThCS BBIICIUTH TJIAaBHBIC
MOMEHTBI HECOBIIAJICHUS, TJIaBHbIE C TOYKU 3PEHUS BO3MOXKHOIO OOBSCHEHHUS
ckpoMHocTu. Ham Opocatorcss B ria3a Tpu Takux MoMeHTa. PaccMartpuBancs
OJIMH OWOreoleH03, OJHA MOMyJAlMs. B NelcTBUTET,HOCTH BHJI CYIIECTBYET
KaK CHCTeMa CBSI3aHHBIX TOMyJSALMNA - OSTO TeEpBOE. OKCIEPUMEHT II0
BHEJIPEHHUIO PACCMATPUBAJICS KaK MCKYCCTBEHHAs] CUTYyallUsi: BHEAPUIIM TPYIITY
U CMOTPHM, BHEIPWJIM JPYTYI0O - U CMOTPHM, a MOXXHO XapaKTE€pH30BaThb
MpoLIecC U3MEHYMBOCTH U UMMUTPAIIMKM €0 UHTEHCUBHOCTBIO - 3TO BTOpOe. MBI
Opeanoiaragid, YTO XWIIMHUKA OTHOCSTCS JpYyr K JApyry Oe3pa3liudHo U
oOpaiiaiy riaBHOE BHUMaHUE Ha OTHOLIEHUE “XUIIHUK - KepTBa”. A MHOTHE
BBICIIME  XWIHUKKA  BCTYMAIOT MEXAy CoO0OH B  TeppUTOpUAIbHBIC
B3aMMOOTHOIIICHUS, 00pa3yloT TECHbIE TPYMIbl (CTau, KIAHBI...) CO CIIOKHOU
UEPAPXUYECKON CTPYKTYPOM H T.II. (TPETHE).

Hcnonb3dyeM mepBble JBa 3aMeYaHMs JJii KOHCTPYUPOBAHUS MOJIEIH, B
KOTOPOW CKPOMHBIN XUITHUK CYIIECTBYET B CETH CJIa0O0 CBS3aHHBIX MOMYJISIIHIA
U 3TO CYIIECTBOBAHMWE YCTOMYMBO IO OTHOIICHHIO K PEAKOMY BHEIPEHUIO
CYNEPXHUIIHUKOB B OT/ICIbHbIC MOMYJISIINH.

ITycTh Bech apean (001acTh) 0OMTaHUS BUJIa Pa30UT HA JAJEKO OTCTOSIIUE
JIpyr OT Apyra HEOOJbIINE MECTOOOUTAaHUS, B KOTOPBIX KUBYT MOMYJISIUH
CKPOMHBIX XHUIIHUKOB. [IpeAmnonoxkum, 4Tto €cTh psii XapaKTEepHBIX BpPEMEH,
OTJIEIICHHBIX JIPYT OT JApyra OTHOIICHUEM ‘“‘MHOTO 00mbIne”. Camoe 0oJbInoe u3
HUX - BpeMs IOSIBIECHUS MyTaHTa - cynepxuiHuka. OOo3HauuMm ero 7.

Cnengyromee - BpeMs IEpEeHOCa TE€HETHMYECKOrO  MaTepualla  MEXKAy
nonynauusmMu  7,. Bpemsa 7, MHOro MeHsuie, yeM 1;, HO3TOMYy Oyaem

MpeAnoiaraTh MOSBICHUE CYNEPXMIIHUKOB B JIBYX MOMYJISIUAX HAa OTPE3KE
BpeMeHU 1, HeBEepOsATHbIM. Tperbe BpeMs 13 TpeOyeTcsi BO3HMKIIEMY B

OTJENHHOU TOMYJSAIUN CYMEPXUIIHUKY HA TO, YTOOBI BBITECHHTH CKPOMHOTO
XMUIIHUKA, TOJOpBaTh  MOMYJSIMIO JKEPTBBI M CAaMOMY  BBIMEPETb.
[Ipeanonaraercs, uro 73 MHOro Mesblie, yeM 7,. OTO MO3BOJIET IpeHEOpeUb

BEPOSTHOCTBIO IIEPEHOCA CYNEPXUIHUKA B IPYTYIO MOIMYJIIHIO - KaXKAbIH pas3
OH OyzaeT BBIHY)XIEH BO3HMKATh 3aHOBO. Emie o0IHO mpenamnoyoxeHue:
HOMYJIALUS JKEPTBbl BOCCTAHABIUBAETCS MOCHIE pa3pyLICHUI 3a BpeMs MopsKa
T, . Uraxk, T} >> T, >> T; (3anuce >> 03HayaeT “MHOro 0ojse”).

B YKa3aHHbBIX ITPCAITOJIOKCHUAX CKpOMHBIﬁ XUITHHUK MOXCT CYIICCTBOBATH
O4YCHb JOJIO. BpeMeHaMI/I B OTACJIIbHBIX MOIIYJIALUAX 6YI[GT BO3HHKATh
CYIICPXHUIIHUK, YHUYTOXKATb X, BBIMUPATh, IIOTOM 3TH IMOITYJIALNN 6y,ZIYT BHOBb
34CCIATLCA CKPOMHBIMH XUIITHUKAMMU.
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Buumanue! 31eck CHOBa HPHUCYTCTBYET SKCHEPUMEHT [0 BHEAPEHHUIO U
BHEIIHSSI yCTOMYMBOCTb, TOJBKO B MOAM(DUIMPOBAHHOM BHUJE. YuTeHa
IIPOCTPAHCTBEHHAsA CTPYKTypa W IPUHATHl THUIIOTE3bI O IPOCTPAHCTBEHHO -

BPEMEHHBIX OCOOCHHOCTSIX TIpollecca BHEAPEHUS - OH MpEeArnojaracTcs
COCTOSIIIIUM M3 PEOKUX ¢ JIOKAIM30BaHHBIX coObITHH. “UckyccTBeHHOE”
SKCIIEPUMEHTUPOBAHUE  3aMEHEHO  “‘€CTEeCTBEHHbIM  TmpoueccoMm.  Jls

OKCIIEPUMEHTUPOBAHMSI  JOCTAaTOYHO OBLJI0O HOMEHKIATypbl  (oHA, IS
€CTECTBEHHOIO  TIpoIllecca  MOSBISAIOTCS  IPOCTPAHCTBEHHO-BPEMEHHBIE
XapaKTePUCTUKHU .

OmuH W3 HEMHOTHX BHYWIAIOUIMX JOBEPUE MPUMEPOB CKPOMHOIO
xuigHuyectsa mnpuBogut M. M. Kammmnor [51, c. 163-164]. Hekoropsie
MOPCKHE 3BE3/Ibl IPEKPAIIAlOT MUTAHUE HA OJMH-ABA MECSLA, T0KUIASACH, ITIOKA
pPa30OBBIOTCA JIMUMHKKM WX JKepTB. Macca KepTB 3a BpeMs MepepbiBa
yBenauuuBaercs B 500 pa3 u Gosee. HebGombioe KoinyecTBO “HECKPOMHBIX™
XUITHAKOB MOTJIO OBI, MTUTAasICh JIMYUHKAMH, OYCHb OBICTPO (MPAKTHUECKH 3a
OJIMH CE30H) MOAOPBAThH MOMYJIALMIO KEPTBBI, 340 JHO OTUOHYTHh U YTAIIUTh C
cO0OH MOMYJISALUI0 CKPOMHBIX XHUIIHUKOB. BpeMms 7531ech odeHb Masio. A 3TO

I'’'TaBHOC: HCPABCHCTBO Ti >> T2 BCCbMa HpaBIIOHOI[O6HO )41 0e3

JOTOJHUTENBHBIX MPEANOJIOKEHUN (MCKIIOUEHHE - U30JIMPOBAHHBIE OCTPOBA B
OKE€aHe, NEPEHOC TEHETHYECKOro Marepuana MeXAy KOTOPBIMU JJIi MHOTHX
BUJIOB TPAKTHUYECKH HE HJET M IMOTOMY HW3MEHUYMBOCTH OIEPEkKAET 3TOT
mporiecc).

VYBBI, MOJIENb €O c1a00 CBSI3aHHBIMU TMOMYJSIIMSIMHU HE peliaeT B 00IIeM
cllyyae BOIPOCa O BO3MOYKHOCTH CYHIECTBOBAHUS CKPOMHOIO XHIIHHMKa O€3
yuyeTa Takoro B3aWMOJICHCTBUSI  JKUBOTHBIX, KOTOpoe OBl  Ipecekalo
CYNEpXUIIHUYECTBO. Moienb co ¢1abo CBA3aHHBIMHM MOMYJSALUSAMU UIpaceT Ha
TOM, 4YTO BO3MO’KHBI TOJIbKO KpalHHWE BapHUAHTHI: CKPOMHBIA XHWIIHUK U
cynepXumHUK. CTOUT IOMYCTUTh MEXJTYy HUMHU HENpPEPBIBHBIA (MM XOTS OBl
OYEHb IUIOTHBIN) pAJl MEPEXOAHBIX CTpATeruid, Kak cpa3sy M B NPUBEIECHHON
CUTyallUM OKaXXeTCsi, YTO CO BpEMEHEM OYyJeT NPOUCXOAUTH CABHUI OT
CKPOMHOTO XHUIIIHUYECTBA K CYNEPXHUIIHUYECTBY, BCE TOMYISALUUU OyayT
IIOCTABJICHBI Ha I'paHb BBIMMPAHUSA, a OTOM M BBIMPYT. llosgcHum at10. IlycTs
BCE XMIIHUKU BEIYT ce0s “CKPOMHO” M €CTh HEKOTOPBIM 3amac BO3MOKHOCTEH
Cllerka YBEIMYUTh MoTpedsieHue. Tornma cierka “HECKPOMHBbIE” XUIIHMKH,
yBEIUYMBasi CBOE MOTpeOJIeHNE, BEIMTPAIOT 32 CUET OCTANbHBIX U CO BPEMEHEM
UX TOTOMCTBO COCTaBUT OOJBIIMHCTBO MONYJISALUHM, XOTS camMa MOIYJIAIus,
ObITh MOXET, yMeHbHTCA. [losToMy s yOenUTENbHOCTH MPEATNPUHSATON
HOMBITKA OOBSCHEHUS! CKPOMHOCTH HAJ0, YTOOBI YK€ MaJblil CIBUT B CTOPOHY
HECKPOMHOCTH MPHUBOJIMWI K OBICTPOMY BBIMHUPAHHUIO U, C JAPYTrOM CTOPOHBI,
naBayl Obl O4YEHb Majo BbIrof. VMIMEHHO Tak OOCTOMT J1€10 B IPHUBEIECHHOM
IPUMEPE C MOPCKUMU 3BE3/1aMH.
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MoxxHo © Janbllie yCIHOXKHSATH MOJENH, Jedas HuX Bce Oonee
UCKYCCTBEHHBIMH WJIM, HA00OpOT, NMPHUOIMKAsCh K PEATbHOCTH, HO MbI HE
Oynem 5TuM 3aHuUMaThes. Kaxkercs SICHBIM, YTO 3a PEIKUM HCKIIOYCHHEM
CKPOMHBIN XHUIIHUK HE MOXKET CYLIECTBOBATh, €CIM MEKJY XWUIIHUKAMU HET
JOCTaTOYHO  CIIOKHOM  CHCTEMBI  B3aUMOOTHOIICHHMM, MPENSATCTBYIOLIEH
BHEJPEHHUIO CYIEpXMIIHUKA. MBI ynenasieM Tak MHOTO MecTa mpobiieMe
“CKpOMHOCTH”’ HE MOTOMY, YTO OHa OYEHb Ba)XKHA, 3TO HE TaK, a MO MPUYUHE
UCKITIOUUTEIBHOW Ba)XHOCTU MpoOJieM, Ha KOTOpbIe OHAa HAac BBIBOAUT. BOT u
ceiluac, 3aroBOPMB O CHCTEME B3aUMOOTHOIICHHH, MOJAEPKUBAIOIINX
CKPOMHOCTb, MbI TIOJIONUIH K TIPOOJIEMEe anbmpyuzma.

Korma  Bo3HMKaer  BOmpoc O  MeXaHHW3MaxX  B3aUMOJECHCTBUSA,
MOJJIEP>KUBAIOIIUX TaKOe TOBEICHHE 0CO0EeH, KOTOpO€ MM BBITOAHO C TOYKH
3peHusl KaKuX-HUOYAb MPEACTABICHUNA O BBITOJIC, 3TO BCETJa B TOW WM WHOU
cTeneHu Bormpoc 06 anpTpynsme. B punocodckoit sunuknonenun [107] naercs
Takoe ompejeneHue: “anbTpyusm (¢dpani. altruisme, ot nat. alter - mpyroit) -
ATUY. MPUHIINII, 3aKJIIOYAIOIIUICS B OECKOPBICTHOM 3a00Te 0 Onare OJuxKHEro”;
npoTtuBonocTasisiercs arousmy. Tepmun “A” BBeneH O. KoHtom.

['oBOpUTH 00 3TUYECKUX MPUHIIMIAX Yy >KHUBOTHBIX HE TMPEJICTABISETCS
O0COOCHHO OCMBICIIEHHBIM. HO MOXXHO 1M HEe Ha3BaThb CAMOOTBEPIKEHHBIM
MOBEJICHUE TNTHULI, YBOJALIEH XWUIIHMKA OT THe3ga? Kak oneHurts
NpeayNpeXIAI0NUe KPUKH, KOTOPHIMH TOJBEPruIasicsi HamaJeHUI0 0co0b
OTOBEIIAET 00 OIMACHOCTH OKPYKAIOUIMX, HO TMOABEPraeT TeM CaMbIM ce0s
OombIIEMy PUCKY?

Takoil “anbTpyn3M” B MHUpPE >KMBOTHBIX BBI3BIBACT YyJIMUBJICHHE Ha (hOHE
CIIO’KMBILIETOCSl  TIPEJCTaBICHUs 00 Ompeiensomed poiau  “UHCTHHKTA
caMocoxpaHeHusi”. EciM mnonsITatbCcsl MPOAHAIU3UPOBATH HCTOPUIO ITHUX
IIPEICTaBIEHUI, TO, CKOPEE BCETO, OKAXKETCSI, YTO OHU BO3HUKIIM MOJ] BIUSHUEM
YUCTO YEJIOBEUECKUX BO33PEHHUI Ha CaMOLICHHOCTh OTAENbHOU JauuyHOCTH. HoO
€CJIM BEPHUTHh TEOPUU OTOOpa, TO BaKHA HE 0OCOOb, a MIMPOKO TTOHMMAaeMmas
pPENpOyKTUBHAS CIOCOOHOCTh - CHOCOOHOCTH JaBaTh B JAOCTATOYHBIX
KOJINYECTBAX >KU3HECMOCOOHOE M peajbHO BBIKHUBAIOIIEE MOTOMCTBO, MPUYEM
HE TOJIBKO B OJJHOM ITOKOJIEHHUH, & B UX JJIMHHOW MOCJEN0BATEIIbHOCTH .

JloroBopuMcst Ha3bIBaTh albTPYU3MOM B OHOJOTHH TO, YTO KaKETCs
TaKOBBIM Ha OCHOBaHMM YKHCTO YEJIIOBEUECKUX IMpeACTaBiIeHU. Takoi
QIBTPYU3M paClaJaeTcsl Ha HECKOJbKO pa3IUYHBIX [0 CBOMM HPHYMHAM
SIBJICHUU.

Kaoicywuiica anompyuzm - MOBeJIEHHE, KOTOPOE BOCIPUHUMAETCS B CUITY
HE3HaHUsI OCOOEHHOCTEH [JAaHHOTO BHJA, a MPHU JIETATHLHOM PacCMOTPEHUU
OKa3bIBAETCSl MPUMHUTUBHO BBITOJHBIM JUid ocoOu. “BechMa mpHBIIEKaTEIbHBIM
JUISL psjla UCCleioBaTeNell oKa3aucs Te3Uc 00 MCKIIOYUTENILHOM ‘“‘albTpyu3Me”
pabounx MypaBbeB, CAMOOTBEPKEHHO M 0€3 BCSIKOTO BO3HATPaXACHHUS JIEHHO U
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HOIITHO TMEKYIIUXCS O TOBApHUILlAX MO THE3AY M JAXKe UyXKUX sillax, TUYUHKAX,
KYKOJIKaX...

“AnpTpynsm” paboyux MypaBbEB TaKKe HE BBIIEPKHUBAET KpUTHKU. Bce
dbopMbl yXola MypaBbeB JApPYr 3a JAPYroM U 3a MOJIOABbIO Oa3HpyroTCs Ha
00s3aTeNbHOM  B3aUMOIIOMOIIM Kak Bo3HarpaxaeHuu. Kopms AMUMHKY,
MypaBel MojydaeT OT Hee KamelnbKy HachIleHHON (pepmeHTamu mumu’” [49, c.
21-22].

Takum 00pa3oM, anbTpyu3M pabOyero MypaBbsi OKa3bIBAETCS STOU3MOM
ocobu. Ho TyT mpoucxoauT MHTEpECHBI MOBOPOT: COTJIACHO TEOpPHH OTOOpaA B
0cOOOM OOBSICHEHHWH HYKIAeTCAd HE TOT “‘anbTpyusm ™, Onarojaps KOTOPOMY
TeHbl, MPUHAIEKAIIME OCOOHM, YCHEIIHO Pa3MHOXKAIOTCS, a KaK pa3 3rou3M
ocobu. Myxa, OTJOXHUBIIAs fAilla, PE3KO YMEHBIIAET CBOE CTPEMJICHUE K
CaMOCOXPAaHEHHUIO, U 3TO MOHATHO.

OrousM pabodyero MypaBbsi MOXKET OBITh OCMBICIIEH C TOYKH 3pEHHS
oTOOpa KaKk HMHCTPYMEHT IS peaju3alud “albTPyHCTUUYECKHUX  JEeHCTBUM,
CIIOCOOCTBYIOIIMX YCIICIIHOMY Pa3MHOXKEHHIO €ro reHoB. TyT e HaJo0 cKazathb,
YTO 3TOT HHCTPYMEHT HWHOTJAa MOABOAUT - JOCTaTOYHO TOSIBUTBCA B
MypaBeMHHKE KydKaM-JIaMeXy3aM, BbIICISIOMUM 0CO00 MPUBJIEKATEIbHBIC IS
MYpaBbEB BEIIECTBA, KaK JIMYMHKU U KyKOJKU 3a0pachIBAlOTCS M BCE HAUMHAIOT
YXa)KUBATh 32 JIAMEXY3aMHU.

Bropoii Bua  aneTpymsma - 2eHemuueckuu  v2ouzm. llomoras
POJICTBEHHHKaM, 0COOb CHOCOOCTBYET Pa3MHOKEHHIO U BBDKHMBAHHUIO
HOCHTENeH COOCTBEHHON TeHeTndeckor mHpopmanmu. Kiiaccnueckuii mpumep -
3amuTa MoToMcTBa. “OMHON W3 MYyUYIIUX WLTIOCTPALMI albTpyr3Ma TaKoTro Ke
THUIIA CITY’KUT MOBEJIEHUE BUPYCOMOI00HOW CaMOBOCIPOU3BOIAILEHCS YaCTULIBI,
HA3bIBAEMOU niazmuoou, KOTOpas NapasuTHUPYyeT B OAKTEpHUANbHBIX KIETKaX.
Bpemsi oT BpemeHu onHa W3 IUIa3MHJ BBIpaOaThIBAET TOKCHH, YOMBAIOIIHIA
OaKTepHIO-X035MHA U BEpOSITHO, camy ma3mMuy. Korna kierka-xo3siuH rUOHeT,
TOKCHUH BBICBOOOXKJaeTcsa, HO yOHMBaeT TOJNBKO TeX M3 HAXOAAIIUXCS
no0JM30CcTH  OakTepuii, KOTOpble HE CcojJepkarT Iuia3Muj. bakrepuanbHbie
KJIETKH, COJEpKalllMe IUIa3MUAbl, HE MOBPEKIAIOTCA, MOTOMY 4YTO KaXKaas
mia3Mujia BeipabaThiBaeT KpOME TOTO, UMMYHOIIPOTEHH, MPEAOXPAHSIONUN ee
OT JIEHCTBUS TOKCHMHA JAPYruX IuiasmMui. Takum oOpa3om, yOuBas Oaktepuii-
KOHKYPEHTOB, T€H-CcaMOyOwuiilla, MTPOIYyLHUPYIOUIMI TOKCHH, CIOCOOCTBYET
BBDKMBAHUIO TEX OakTepuil, KOTOpBIE COJAEpKAT €ro TeHETUYECKUE KOIUU.
CrpaBeyIMBOCTh  MOJOOHOTO HMCTOJKOBAHUSA TOJTBEPXKIAETCS TEM, 4YTO
IUIa3MHUIbI  OOBIYHO BBIPAOATHIBAIOT TOKCHMH TIPU TEPEHACEICHHOCTH U
KOHKYpEHIIMM B KynbType Oaktepuit” [119, c. 199-200]. Pa3oOpanublii
“3rom3m’” MypaBbs CIIYKHUT €r0 TeHETUHYECKOMY STOU3MY.

Crnenyromiass pa3HOBHJIHOCTh albTPyHM3Ma OCHOBAHA Ha B3aWMHOCTH: S
XKEPTBYIO YEeM-TO, Momoras Te0e, TBEpAO pPACCUUTHIBAS Ha TaKOE € TBOE
MOBEJCHUE MO OTHOIICHUIO KO MHE U MOUM POJICTBEHHUKAM. DTOT albmpyusm



96

TaK W Ha3bIBAIOT 63AUMHbLIM, WM, HE TEPEeBOJsS Ha PYCCKHM S3bIK,
DEeYUNKOPHBIM.

“Tpu ciyyass B3aMMHOrO allbTpyu3Ma, NpuBeneHHble TpaiiBepcom (P. JI.
TpaiiBepc - aBTOp KOHLIEMIIMK B3aUMHOIO allbTpyHU3Ma - MPUMEY. aBT.), - 3TO
cUMOMO03, CBSI3aHHBIA C YUCTKOM, MPEIYNPEKAIONINE KPUKH MITUI] U B3aUMHBIN
ANBTPYH3M & YeloBeKa. BhIpaGoTKa aibTPYHCTHYECKOTO MOBEACHHS HA OCHOBE
PEIUIIPOKHOTO  albTPpyH3Ma TpeOyeT MKECTKOHW CHUCTEMBI OTOOpa MPOTHB
“00MaHIITMKOB” - 0COOEH, KOTOPBIC U3BJIEKAIOT MOJIb3y U3 ACHCTBUI IPYrUX, HO
B OTBET IPU CXOAHBIX OOCTOSTENBCTBAX TAKUX K€ JNEHCTBUI HE COBEpIIAIOT
[45, c. 340].

Jbx. Meitnapny Cwmut [119] nmpuBogut Oonee yOeauTenbHbIE HTPUMEPHI
B3aMMOIIOMOIIIM Yy TIABHAHOB, ITOATBEPkKAAIOIINE KOHLEMIUI0 B3aUMHOTO
anpTpyusMa. [laBuansl sIBHO 00paIiaoTcs Apyr K APYry 3a MOMOIIbIO, MPUYeM
HE K KOMy momnayo, a ubuparenbHo. Tam xe J[x. Meltnapay CMHUT oTMeUaer:
“HemocTaToK COCTOMT B TOM, 4UYTO B 3TOM CHUTyalluH, IMO-BUANMOMY, HET
BO3MOHOCTU TapaHTUpOBaTh ceOst oT oOMaHa. Uto memraer camily A NMPUHATH
NOMOIIb, @ 3aTeéM, KOrJa HAacTaHEeT €ro 4epel, He oka3zarh ee? Bo3MoxkHOe
OOBSICHEHHE COCTOMT B TOM, YTO CTEPEOTUIIBI TIOBEJCHHUS Yy TIaBUAHOB
CKJIaJbIBAIMCh B TIPOIECCE OIBOJIOIUHU OMPEICIEHHBIM 00pa3oM, TaK dYTO
’KUBOTHBIE OKa3bIBAIOT MOMOIIH TOJBKO TEM OCO0SIM, KOTOPhIE B CBOIO OYEpPE/lb
nmoMoraror uM. B sTtom cimydae oOMaH Obim Obl HEBBHITOAHBIM. KoHeuHO, B
OCHOBE ATOW TUIOTE3bI JICKUT MPEANONI0KEHHUE, YTO 0COOU CITIOCOOHBI y3HABAThH
JIpyTux oco0eil U MOMHUTH 00 WX MOBEIECHUHU B MPOILJIOM, OJHAKO HAIUYHE Y
MaBUAHOB MOJJOOHBIX cIocOOHOCTEN BIToHE gomyctumo’ [119, c. 205-206].

Koneuno, “anpTpyn3m”, OCHOBaHHBIH Ha OTHOILIECHUSAX “THI - MHE, 1 - TeOe”
U WHAUBUIYAJIbHOM Yy3HAaBaHWUM, HE KAKETCS HEBEPOSTHBIM y TaKHX
BBICOKOPA3BUTBIX JKUBOTHBIX, Kak naBuaHbl. Ho Bpsg M OH IIMPOKO
pacmpocTpaHeH Mo BceMy Mupy kuBoro. IlpencraBnsiercsi Oosnee BEpOSTHBIM,
YTO OPraHu3Mbl OTIMYAIOT “CBOMX’ (MO OTHOILIECHHUIO K KOTOPBIM MPOSIBISETCS
aIbTPYyU3M) OT “‘Y4yKux’ 1O KaKUM-TO OT/AEIbHBIM  OIO3HABATEIbHBIM
MpU3HAKAM - MEMmKaM.

3amedarenbHBIM MPUMEPOM METKH SIBJISIETCSl THE3I0BOM 3amax (3amax
ceMbH) y MypaBbeB. Ha ocHOBaHMH 3TOro 3amaxa MypaBbH IENAT 0cO0eit
OJIHOTO C HUMH BHJA Ha CBOMX M UYXKHUX: [0 OTHOLICHHIDO K CBOUM -
B3aMMOIIOMOIIlb, K YYKUM - arpeCCUBHOE IMOBEJAEHUE. MOIyT BO3HUKATH Ja)e
3aTsKHbIE BOMHBI, TPUBOAIIME K THOETM MHOTHX MYypaBbheB. 3amax THe3/a He
SBIISICTCSI TEHETUYECKH TMpeAoIpeelieHHON ocobeHHocThio. bornee Toro,
WHIMBUIYaTbHOCTh MOXET ObITh yTpaueHa. Korja B ceMblo CEBEPHOIO JIECHOTO
MypaBbsi, HacUUThIBarolIyto nmpumepHo 15000 ocobeit, TpukKabl ¢ HUHTEPBAJIOM B

14 .
ANbTpyH3M YeNoBeKa - CIIOXKHOE SBJICHHE, B KOTOPOM B3aUMOJCHCTBYIOT Ouo02uteckoe u couuansHoe [8],

[18], [125]. YuporieHHO-OHOIOTHYECKOE TONKOBAHNE SBICHUHN KYJIBTYPHI BPSI JTH MOXKET MPUBECTH K

CEepbEe3HOMY NPOTrPECCy B X IIOHUMAaHMY, 8 BHEAPUBILKCH B MACCOBYIO KYJIBTYPY, CIIOCOOHO IIPUHECTH BPEI.
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JIeHb BBOJWIM TIO ThICAYE OCOOEM M3 JIPYrMX MYypaBEeHHUKOB OSTOr0 BHJA,
arpecCUBHOCTb 10 OTHOIIEHUIO K HOBMYKAM KaXK/bIil pa3 CHUXKANACh U TPEThS
UX MapTUs Oblja MPUHATA OTHOCUTENBHO CMOKOiHO. “IIpenpinymue maccoBbie
BBEJICHUSI HOBBIX KaueCTB HACTOJBKO paculaTajl MOHOJUTHOCTh HEOOJbILOM
MYpaBbHHOW CEMbH, YTO OHA OKa3aJlaCh HE B COCTOSIHUM OTJIMYaTh CBOHUX OT
gyxux” [49, c. 76].

OOpa30BbIBas OTBOJAOK OT MAaTEPUHCKOrO T'HE3/a, MypPaBbU TPATAT HEMAJO
CWJ Ha COXpPaHEHHE POACTBEHHBIX OTHOLIEHWH. PoAcTBO MeTOK - 3amaxoB
MOJIZICPYKUBACTCSI HEMPEPBIBHBIM 00MeHOM 0cobsimu. [loukoBaHneM co3maroTcs
KOJIOHMM MypaBeiiHukoB. Ho He Tonbko moukoBanuem! Uyxkue MypaBeHHUKH
MOTYT “TOpPOJHHUTHCS’, HaJIaauB OOMEH OCO0sSMHU. DTO yKe HE B3aWMHBIN
aJIbTPYU3M “‘Thl -MHE, 5I- T€0€”, OCHOBAHHBII Ha MHANBUAYAIbHOM y3HaBaHHUH, U
HE TEeHETUYECKU 3rOM3M - CBOMMHM JIPYT APYTY CTAHOBSTCS NEPBOHAYAIBHO HE
POJICTBEHHbIE MYPaBEHHUKH.

Ho u sto eme He Bce. Kojgonuum moryt oO0wenuusaThes B Qenepammu. U
CHOBa IIyTeM OOMEHa 0cOo0sIMM CO3JaeTcs POACTBO 3amaxoB. B kHure A. A.
3axapoBa [49] yka3wiBaeTcsi, 4To (enaepanusi - HE MPOCTO OOJbINAs KOJIOHUS.
KonoHun coxpaHstoT CBOIO LEJIOCTHOCTh M MOcie o0beauHeHus. Baxna
UepapxXuyecKkasi CTPYKTypa: MypaBeHHHUKH OObETUHEHbI B KOJOHUHU, KOJIOHUH -
B (peepanuu.

Berpeuatorcss He TOJNBKO OObEOUHEHMs], HO M pacmaabl. MypaBerHHK
MOJKET OTJIEIUTHCA OT CBOEH KOJIOHHM U JOBOJIBHO OBICTPO MOTEPSATH POJCTBO
METOK - 3amaxoB. [logaepxanue poacTBa TpeOyeT CrelualbHbIX 3aTpaT, a ero
pa3pylieHHue NpU OTCYTCTBUU OOMEHOB IPOUCXOIUT aBTOMATUYECKH .

Bce 31u nmponeccsl ioxo YKIaAbIBalOTCS B CXEMY B3aUMHOT'O aJlbTPyU3Ma,
XOTSl OTHAJIEHHO €€ M HarnoMuHaroT. Hamuume ocoObIX METOK, JUHAMUYHOCTH
CHCTEMbl B3aMMOOTHOILIEHUI TO3BOJSIET TOBOPUTH €IIe 00 OJHOM THIIE
anbmpyusma - KOAIUYUOHHOM.

Mano KTo He 3HaeT mpocTeduiell KapTouyHOM urpbl B “nypauka’. Eciu
UTPAIOT Tpoe “Kaxaplii 3a cebs”’, TO TpPU OJUHAKOBOM HABBIKE JOJIS
NPOUTPHIIIEH KaXAOro WUrpoka Oyaer B cpenHem pasHa 1/3. Ho ecnam nBoe
JIOTOBAPUBAIOTCS MOJBITPBIBATH APYT JIPYTY, TO TPETUM MOYTH BCE BpeMs OyneT
B Qypaukax. Takoe B3aUMOBBITOHOE OOBEAMHEHHE B TEOPUU TP HA3bIBACTCA
Koanuyuetl.

CrangapTHas 3ajada TEOpPHMM WIP C KOAIMIUSAMHU, DPEIICHHE KOTOPOU
U3J1araeTcsi BO MHOTUX y4eOHHUKaX, COCTOUT B cienyomeM. [IycTs B HekoTopoi
CTENEHU HECKOJIBKO MPOMBIIIIEHHBIX KOMIIAHMM MOJYYWIH MPEIJI0KEHUE
3aKJIIOYUTh BBIFOJIHBIM KOHTPAaKT Ha 3aJaHHyI0 CyMMy. Bompoc B TOM, Kak
pa3eNnuTh 3Ty CyMMY MEX]Iy Yy4YacTHUKaMH. J[OMOJHHUTENbHAS CIIOXKHOCTD:
HEKOTOpbIE yYaCTHMKHM, €CIM pa3fesl UuX He YAOBIETBOPUT, MOIYT
OOBEIMHUTHCS B KOAIMIMIO W 3aKIIOUUTh KOHTPAKT Ha crtopoHe. Ilycte mis
KaXX10M MBICIMMOM KOAJTUIMKM yKa3aHa CyMMa KOHTPAKTa, KOTOPBIA OHA MOYKET
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3aKrounTh. CripanmmBaeTcsi, BO3MOXKEH JIM TaKOW pasnes, 4ToObl oOpa3oBaHUe
KON He ObUI0 OBl BHITOAHO, T.€. HUKaKas Tpynmna He mojiyuusia Obl B
pe3ynbTaTe 3aKIIOYEHHs KOHTpAaKTa Ha CTOpOHE Oomblieil cymwmbl. Jlpyroi,
0oJiee CIIOKHBIA U HE BCET/la UMEIOIIUNA €TUHCTBEHHOE PEIICHUE BOIMPOC: €CIIU
TAaKOro paslesla He CYIIECTBYET M KaXKJIas Y4JacTBYIOIIAs B UIPE KOMIIAHUSA
CTPEMUTCS MAKCUMHM3UPOBATh MOJYyYaEMyK0 CyMMYy, TO KakOBbl OyIyT
00pa30BaBIINECs KOATHUITHH ?

B Teopun ot0Oopa: BBIUIPHII - YHUCIO MOTOMKOB 332 MHOIO IMOKOJICHHH,
KOQJIUIUS - COOOIIECTBO C B3aUMHO AalbTPYHUCTUYECKUM (B TOH WM HHOM
crenieHn) noBefeHueM. CripamuBaeTcsi, KaKOBbl OyAyT KOQJIWIUU W KaK OHU
OyIyT MEHSATBCSI CO BpEeMEHEM ?

Bormnpoc naneko He mpocToii, HO JIOMYCKAOIIUK YeTKyr0 GopManuzaiuio. B
KaXJIOM KOHKPETHOM CiIy4ae HYy>KHA JIONOJHUTENbHas uHGPOpMalUs O
BO3MOKHOW TNPUPOJIE METOK, MO KOTOPBIM YIEHBI KOAIMIMU MOTYT OTJINYAaTh
CBOMX OT uyxux. [Iporie Bcero TOT YacTHBIN Ciydail, KOTOPBIM 00CYXmacs
IIPU PACCMOTPEHHHM B3aUMHOIO JIbTPyU3Ma: WIEHbl KOAIWLMH 3HAIOT APYT
apyra “B JIMIO” W MPU3HAIOT KOrO-JTMOO CBOMM TOJBKO IMPH TOM YCJIOBHH, YTO
OH BBIMOJHACT  “yCIIOBUS  KOaauluu~ - BeAeT ce0s  JOCTaTOYHO
anbTpyucTHyecku. Ho rHe310BOM 3ammax MypaBbeB AA€T MPUMEP APYTOM METKH,
MMEHHO METKH, YCJIOBHOTO 3HAaKa.

B cBs3u ¢ UCMONB30BAaHUEM METOK MOKET BO3HUKHYTH BOIIPOC: MOYEMY B
KOQIUIMIO HE BHEAPSIOTCA ‘OrOMCTHI’, HECYyIIHE Ty € MeTKy? OHHM Xe
MOJy4YaloT JIBOMHYIO BBITOAY: K HUM OyIyT OTHOCHUTHCS alIbTPYHUCTHUYECKH, a
caMy OHM HHYEM >KEPTBOBATh HE OYIyT.

Yro ke, PE30HHO MPEANOJOXKHUTh, YTO MPU HATUYUM H3MEHUYUBOCTH,
pOXKAAIOLIEH XOpOUO 3aMaCKUPOBAHHBIX 3TOMCTOB JOCTATOYHO YacTO, BUJl HE
crioco0eH K 00pa30BaHUI0 YCTOMYMBBIX KOATHUIMI. OCTaBUM B CTOPOHE BOIPOC
O TOM, OYIET JM OH BBITECHEH JAPYTUM BHJIOM, TOJBEPKCHHBIM TaKOU
U3MEHYMBOCTH B MEHBIIEH CTemeHu. DTOT BOMPOC 3aBEAET HAc B JAeOpH
JUCKYCCUM O TPYNIOBOM OTOOpE, Uil KOTOPOTO OCHOBHBIMU OTOMpaeMbIMU
€IMHMIIAMH CIIy>KaT HaJOpraHu3MEHHbIE cHCTeMBI. [IpuBeneM TOIBKO MPOCTYIO
MOJENb  BOCBMOIO  THIIA -  JEMOHCTpPAlMIO TOTO, KAaK  BO3MOXHO
COCYILIECTBOBAHUE 3TOMCTOB U AIIBTPYUCTOB B HECTALIMOHAPHOM PEKHUME.

Ilemns anempyusma - Tak Mbl Ha3zBau 3Ty Mojenb. IIpencraBum cebe
ANBTPYUCTHUECKYIO KOAIMIIMIO, 3aHUMAIOIYI0 HEKOTOpoe MectooOuTanue. Bee
0COOM KOQIMIIMK HECYT METKY, MO3BOJIAIONIYI0O UM OTJIMYUTH CBOUX - YJICHOB
KOQJIMIMKU - OT 4yXHX. [I0 OTHOIIEHHIO K CBOMM MPOSBIISIETCS albTPYyH3M, K
yyxkuM - orou3M. Ilyctb Takas cTparerusi oOecreuMBaeT HaWIydllee
BBDKMBAHUE IMOTOMCTBAa B IMOCJIEIOBAaTEIbHOCTH IIOKOJEHWI TMpU YCIOBUU
OJIMHAKOBOI'O MOBEACHUS BCEX 0COOEH KOATHUIIUU.

[Ipy (UTENTPHOM CYLIECTBOBAaHMM HAUMHAETCS ‘‘3arHWBAaHME aJbTPyU3Ma,
MOSIBJIAFOTCSL. XOPOIIO 3aMaCKUPOBAHHBIE 3TOMCTHI - HOCUTENH TOM K€ METKH.
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HauuHas ¢ HEKOTOPOro Mopora UX YMCIEHHOCTH AJIbTPYUCTUUYECKOE MOBEICHUE
M0 OTHOIICHUIO K HOCHUTENSIM METKHM CTAHOBUTCS HEBBITOJHBIM - BEIET K
BBIMUPAHUIO. AJBTPYHCTHl JHOO BBIMHUPAIOT, JUOO MEHSIOT CTpPaTeTHi0 Ha
ATOMCTUYECKYI0. Yepe3 HEKOTOpoe BpeMsi MOXKET BO3HUKHYTh HeEOOJIbIas
JIOKaJIbHAS aJbTPYUCTUUECKAsT KOAJIUIMUS - HOCUTENbHUIA Ipyrol MeTku. Takoe
O0OBbeMHEHUE JAeT €ro y4aCTHUKaM MPEUMYIIECTBO B Pa3MHOKEHHHM U OHU
BBITECHSIIOT ATOUCTHYECKUX 0cobel (Inb0 YacTUYHO HMHKOPMOPUPYIOT -
BKJIIOYAIOT B CBOKO KOQJIMIMIO). Takod Mpolecc MOXKHO CpaBHUBATH C
pacripocTpaHeHueM mnoxapa. Jlanee - cHoBa “‘3arnuBanue”. U tak ganee...

CnoxxHO cKa3aTh, HACKOJIBKO YacTO TETJIA albTPyu3Ma BCTPEUYAETCS B
neiicreurenbHocTH. Ho, 0e3 coMHeHMsI, AMHAMUKa KOATUIUHN - OJJUH U3 BaXKHBIX
(bakTOpOB IBOJIIOLIHH.

B  wu3ydeHum noBeJeHUS BCEX IKHMBBIX  CYIIECTB  TPaJAUIMOHHO
UCIOJIb3YETCS. HEMaJo TEPMUHOB, MEPBOHAYAIBHO BO3HUKIIMUX JJIs OMUCAHUS
CO3HATEJIbHBIX JCHCTBUN 4YeJOBEKa: albTPyH3M, 3rou3M... .”Kak Bcerjga, 3TH
pacCy>KJeHUsI HE O3HA4yaloT, 4YTO >KUBOTHBIE CO3HATEIBHO TMOJCUYUTHIBAIOT
PEUMYILECTBA aIbTPYyUCTUUYECKOTO MoBeneHus. [Ipocto ocobu, Beaymme cedst
OTIPEJICIICHHBIM 00pa30M, OCTaBIISIOT B CPEIHEM OOJIbIlIE MOTOMKOB, M 3TO
OPUBOJUT K PAaCHpOCTPAHEHHUIO T€HOB, OOYCIOBIMBAIOIIUX TaKOE MOBEACHHE
[45, c. 340].

[TocTpouTs TEOpUIO KyJIbTYyphl Ha OCHOBAaHUHM OHOJIIOTMYECKUX 3aKOHOB
HEBO3MO>KHO, HO MOMCK aHAJIOTHI MOJIE3€H, €CJIM HE CIUIIKOM YBIIEKAThCS U HE
npUaaBaTh WM Ype3MEpHO TIIyOOKoro cMmeicia. OCOOEHHO JIETKO HaWTH
UHTEPECHbIE AHAJIOTUM I JUHAMHUKU KOAJIWMIUA M UX METOK - BEAb Camo
NOHATHE “KOANUIUSA” MPUIILIO U3 HAYKH, U3YyYaolel HEKOTOpble 0COOEHHOCTH
YeJIOBEYECKOM ESITebHOCTH - U3 MaTeMaTUYECKONH AKOHOMHUKHK. MBI HE MOXKEM
yIepKaThCsl OT cOOJIa3HA MPUBECTH HECKOJIBKO KIACCHUECKUX LIUTAT.

“Benmukue cunbl [lomaebecHoro mmpa, monro Oyaydd pa3oOICHHBIMH,
CTPEMATCS COEAMHUTBCS M TOCIE MNPOAOHKUTEIBHOIO COEAMHEHMS OIATh
pacnajaroTcsi - TaK TOBOpAT B Hapoae”. OToil (pa3oi, KOTOPYIO JIErKO
MCTOJIKOBATh KaK yKa3aHWE HAa IMHAMHKY KOAIMIIMI, HAUMHAETCS KJIACCUYECKUI
snoc JIy I'yanb-uxyHa “TpoenapcrBue’, co3nanubiii B XIV Beke.

Ecnu moHMMaTh OCHOBHYIO MBICIB CIEAYIOIIETO0 OTphIBKa U3 padoTsl U. B.
KupeeBckoro kak HeOOXOIUMOCTh POXKACHUS ITHOCA Cpa3y BMECTE C “METKOM”,
BBIJICJISIIONIEH “CBOMX’, TO MBI C 3THUM COTJIACHBI, HO TPYJHO COTJIACUTHCS C TEM,
YTO Takasi METKa 00s13aTeIbHO JTOKHA OBITh PETUTHO3HO-MU(DOIOTHUECKOM .

“Mudsl He MOTYT OBITH U300PETEHBbI, NOO TOT/A SIBISIETCS BOMPOC: KMO
uzoopen ux? Kro-HMOynb oOdun He MOT WX BBIIyMarh, MO0 MHUMOIOTHS Tak
cpacTtaeTcs C HapoJOM, UTO MOYHUTATh €€ M300PETEHHOIO TO K€, YTO BBHIBOJAUTH
S3BIK HApOJIa U3 Ybero-mmoo counHenusi. M kak 661 Mor n3o0peratenb nepeaarhb
CBOM TMOHSITUS HApOJAy W 3aCTaBUTh €ro0 BEPUTh, UTO €r0 BBIMBICIBI CYTh
HacTosiimue Ooru? Jlerye pnaxe MpeANoSOKHTh, YTO MHUGOJIOTHS €CTh
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U300peTeHne IENOr0 HapoJa, HO TaKOe MO3TUYECKOE COCTOSHUE TPYIHO
OOBSICHUTh HCTOpUYECKU. Bripouem, 3TO MpenanosokeHue BCTpedaso cede
IPOTUBOpPEYHE B CaMOM MOHATHUU O Hapojae. 6o 4To ’xe Takoe Hapoa U 4YTO
nenaet cobpanue moael Hapoaom? He coemecmmnoe Ovimue MHO2UX OMOENbHBIX
modeu cocmasnsiem HApoO, HO OOWHOCMb CO3HAHUSA, BbIPAACAIOWASCS
HAPYAHCHO 8 A3blKe, d GHYMPEHHe 8 O0OWHOCMU 00HO020 632715104 HA NOPAO0OK
gewell U Mupa, eOUuHOMbICIUe, U3 KOMopo20 NPOUCX00AM HpAgbl U 0bbluau. ITa
OOIIHOCTh B3IJIs1a HAa MOPSA0OK M IEPBOYCTPOMCTBO BEILIEH €CTh HE UTO MHOE,
KaK pelurus, Kotopas y IPEBHHUX HApOJOB SBIseTca B oOpa3e MH(OJIOTHH.
[ToaTromy HecooOpa3HO AyMmMaTh, 4TOOBI MH(ONOTHS MPUMKHYJIA IOCIE K
Hapoay, YK€ CYIIEeCTBYIOIIEMY, KOTJa HapoJ y>K€ He MOXXET BO3HHUKHYTH Oe3
o0miero B3risga Ha MEPBOYCTPOMCTBO Mupa, 6e3 mudonoruu. Urak, eciu
MUGOJIOTUSI HE MOXET BO3HHMKHYTH B HAapoOJie YK€ CYIIECTBYIOLIEM, TO OHa
HEOOXOJUMO JOJDKHA BO3HUKHYTH BMECT€ C CaMUM  HapoJoM, W,
CIIeZIOBAaTEIbHO, OHA €CTh HE YTO UHOE, KaK MOom Y4acmoK 6ceooue2o CO3HaHus,
¢ KOMOpbIM HAPOO 8blulel U3 NEPEOObLIMHO20 eOUHCMEA Yenogeuecmasd, Ymoobl
Cyuwjecmeogams Kak KAakou-mo ONpeoeNeHHbld U Om 8ceX OMOeNbHblil HApOO.
Mudhonozus napooa ecm mo naciedcmeo, Komopoe oH NOLYYaAem U3 NPeHCHe20
e0UHCMBA U ¢ KOMOPbIM OH omoeisiemcsi om oowHocmu yenogeuecmsa’ [54, c.
243-244].

3ameyaTenbHbIi  MpUMEP, HANOMHUHAKOUIMN  “TIETII0  ajnpTpyu3ma’,
npuBoguT @. DHrensc: “Ucnam - 310 penurus, NpucnocodJeHHas s KUTEeH
BocToka, B ocobeHHOCTH sl apaboB, ClIeOBATENBHO, C OJHOW CTOPOHBI, IS
ropoXaH, 3aHHMAIOLIUXCA TOPIrOBIEH M peMecinaMu, a ¢ Jpyrod - Juis
KOYEBHUKOB-OeTynHOB. HO B 3TOM JEXHUT 3apoAbIll  MEPUOAUYECKU
HOBTOPSIFOIIMXCS CTOJIKHOBEHUH. ['opoxkaHe OorareroT, MpearoTcsi POCKOLIH,
MPOSBIISIIOT HEOPEKHOCTh B COOMIOCHNH ‘3aKOHA”. BelynHbI, KOTOpbIE )KUBYT
B OEIHOCTM M BCIEACTBHE OEIHOCTH MNPUAECPKHUBAIOTCS CTPOIMX HPABOB,
CMOTPST Ha 3TU OOTaTcTBa M HACIAXJEHHUS C 3aBHCTHIO U KaaHOCThIO. M BOT
OHU OOBEAMHAIOTCA MOJ MPEABOJUTENBLCTBOM KaKOrO-HUOY/b IPOpPOKa, Max/u,
YTOOBI MOKapaTh W3MEHHUKOB BEpPHI, BOCCTAHOBUTH YBaXXEHHE K 00psgaM u
UCTMHHON Bepe M B KAaueCTBE BO3HArpaX/JI€HUs IPHUCBOUTH cebe OoraTcTaa
BEPOOTCTYNMHUKOB. JIeT yepe3 CTO OHHU, €CTECTBEHHO, OKa3bIBAIOTCSI TOYHO B
TAKOM JK€ TOJOXXEHUH, B KAKOM OBLIM 3TH BEPOOTCTYIHHUKH; HEOOXOIHUMO
HOBOE OYHIIICHUE BEPHI, MOSABISETCS HOBBIM Max/aM, UTpa HAYMHAETCS cHavasa”
[123, c. 470].

MoxxHO TpUONM3UTH  “HETVII0O  anbTpyu3Ma~ K ITOW  CUTYalMH,
IPEIOJNIOKNUB, YTO MECTOOOMTAHUE HEOJHOPOJHO U 3arHMBaHUE B OJIHUX
4acTAX MPOUCXOIUT PaHbIIIe, YeM B APYTHUX.

Hacrosumii anbTpyusm, Hanbojiee COOTBETCTBYIOLIMH YEIOBEYECKOMY
MOHMMAHHUIO 3TOTO CJIOBA, albTPyHU3M O€3 pas[eNieHuss Ha CBOMX U YYXHX B
OMOJIOrMH HEYCTOMYMB - HOCUTENIM TAKOTO MOBeAEHUs BbIMUparoT. [Io MHEHUIO
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A. C. IlltepHa ogHa U3 BaxHbIX MbIcael pomana @. M. JloctoeBckoro “Unnot”
- OOpe4YeHHOCTh HOCHUTENIed HWCTUHHOTO albTpyU3Ma H3-32 HKECTOKOCTH
OOIIECTBEHHBIX OTHOIICHHUIA.

[Ipu 0ObscHEHUN aNbTPyH3Ma, HE SBJISIOMIETOCS TeHETUUECKUM STOU3MOM,
MPUXOIUTCS HApPSIy C HOMEHKIATYpOl M3MEHUYMBOCTH (X) BBOJUTH €Iie Habop
METOK, CIy>KallluX JIJIsl pa3/ieJIeHus] Ha CBOUX M uykux. Kakyro-To MeTKy 0coOb
HECET C POXACHUSA. B 3TOM CMBICIE MeTKa HacleayeTcs, HO He 00s3aTelnbHO
ctporo. CylIecTBYIOT BO3MOKHOCTHM CMEHbI METOK (10 KpailHel wmepe, y
HEKOTOpBIX BHAOB). Ilpomecc CMEHBI METOK BCerja HMMEET ONpe/ieNICHHbIE
npaBuiIa, MOPOXKAAaeMble TPUPOAOW MEeTKH M Ouonoruedt Bupa. Crparteruu
KOQJIMIIUOHHOTO MOBEACHUS MOKHO M3y4yaThb METOJOM “0TOOpa Mo MpHU3HAKy”,
uccienys, Kakod Habop cTpaTeruil BBDKHBaeT B pesynbrare otbopa. Camu
MOJENH JUHAMUKKA C YYE€TOM CMEHBI METOK 3aBEJOMO CJIO)KHEE M HaMHOIO
MEHee U3Y4YeHbI, YeM MPOCTON OTOOP MO MPU3HAKY.

HaubGonpmuii HenocTaToK BCEX MOJIETCH MaHHOW TJIABBI - TIOYTH TOJTHOE
npeHeOpexxeHne reHeTUKON T0JIOBOTO pa3MHOXKEHUs . Bee paccykaeHus: Benuch
Tak, Kak OyJATO OpTaHW3MbI BOCIPOHM3BOAATCS IeIMKOM. Mcxoass w3 3Toro,
CTPOUJIOCH MHOKECTBO X, M MHOYKECTBO HACJIEAYEMbIX 3HAYECHUW IpPU3HAKA.
Mooenu ot6opa, B KOTOPHIX TEHOTHUITBI OTCIBHBIX OPTaHU3MOB IPEICTABICHBI
KAaK BOCHPOU3BOASIIMECS IOYTH LEIUKOM, HA3bIBAKOTCA KIACCUYECKUMU B
MIPOTUBOBEC OANAHCOBLIM MOOENAM, B KOTOPBIX MPEIOIaraeTcsi, 4YT0 TeHOTHUII
KKl pa3 “mepekoHcTpyupyercs’ u3 reHoB poauteneil. HempaBunsHo Oyzaer
CUMTaTh, YTO KJIACCHYECKHE M OaTaHCOBBIE MOJETH TO-Pa3HOMY OIHUCHIBAIOT
OJIMH U TOT K€ MPOoILIecC, MPOTUBOpeYa ApYr npyry. OHU BBIAEISIOT JABa Pa3HbIX
mpoiiecca, a “reHoTHNn’ KJIACCHMYEeCKOW MOJEIM HEUYTO MHOE, YeM ‘TEeHOTHUIl
OamancoBoil. Bmepenu eme Oyner 1oBoa  OOCYIUTh  COOTHOUICHUS
KJTACCUYECKUX U OAITAHCOBBIX MOJICTICH.

C pa3HONOJBIM Pa3MHOKEHUEM CBsi3aHA OJHA Ba)KHas M JI0 CUX IIOp
HEpEeIIeHHas MpodjemMa: Mmo4eMy OHO CymiecTByeT? M3BeCTHO, YTO BO3MOKEH
nepexoq K OecrosioMy pa3MHOXKeHHIO. EcTh BUIBI, Hampumep, y SIIEpHII,
COCTOSIIIME TOJBKO M3 CaMOK, OTKJIAJbIBAIONIMX siIla, U3 KOTOPHIX CHOBA
BBIXOJSIT CaMKu (napmenocenes). Ilepexon K TakoMy pa3MHOMKEHHUIO JAET CO
BPEMEHEM JIBYKPaTHOE NPEHMYIIIECTBO B TEMIIE Pa3MHOXKEHHS. DTO OBICTPO
peanu3ymolieecss MPEUMYIIEeCTBO MOApoOHO pa3zodpano Jx. MbpitHapiom
Cvutom B myxe mojmeneit orbopa mo mpusHaky: “IIpenmornoxkum, 9T0 y BHUA,
Pa3MHOXAIOLIErocsl TOJIOBBIM IYTEM U HACUWTHIBAIOUIETO PABHOE YHCIIO
CaMIIOB U CaMOK, BO3HMKAET MyTallusi, B pe3yJbTaTe KOTOPOU CaMKa MEPEXOIUT
K MMapTEHOTEHETUYECKOMY Pa3MHOXKEHHIO U MPOU3BOAMT JIMIIL ceOe MOJ0OHBIX
camok. Ywucno sl k, OTKJIabIBAEMBIX OJHOM CaMKOUM, OOBIYHO HE 3aBUCHUT OT
TOTO, MMAPTEHOTCHETUYECKA OHA PA3MHOMXAETCA WIHM HET, a ONPEAEISAETCS JIHILb
TE€M, KaK MHOTO MHIIM OHA MOXET YCBOUTH CBEPX TOTO KOJIMYECTBA, KOTOPOE
HEoOX0AMMO el i mojajep)KaHust — COOCTBEHHOTO — CYIIECTBOBAHUS.
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AHaNOrnyHeIM 00pa3oM BEPOSTHOCTH P TOro, YTO BO3HMKINASA U3 SHIA 0COOB
JIO’KUBET JI0 Pa3MHOXKEHUSI, TOXE OOBIYHO HE 3aBUCUT OT XapakTepa
pazMHOxeHus” [76, c. 13]. IlycTh B HayanbHBIE MOMEHT MMEJIOCH 71 B3POCIIBIX
NapTeHOIeHETHUEeCKMX oco0ed U N TeX, YTO HCIHOJIb3YIOT pPa3esibHOIOI0e
pazmHOkeHue (3 HUX N/2 camok). OTIOXKeHHUE Sl Y MapTeHOTeHETHYECKUX
caMOK kn, y pa3MHOXAIOMIMXCS TMOJOBBIM crmocodbom - kN/2  jo
pPENpPOAYKTUBHOTO BO3pacTa MJOXKHUBET MApTEHOTCHETUYECKUX ocobeit Pkn,
UCTIONB3YIOIIUX TI0JIOBOE pasMHOXKeHHe - PAN/2. OTHoIEHWE YWCICHHOCTEU
(mapreHoreHeTHYecKue / pa3MHOKAIOUIUECS TMOJOBBIM IyTEM) BO3pacTaeT
BIBOC. B HavanpHBIE MOMEHT OHO paBHO N/N, a A7 CIAEAYIOMIETO MOKOJCHUS -
2n/N.

Takum 00pa3zom, MapTEHOTreHe3 JIaeT KOJOCCAIbHYIO BBITOJIY BHEIPEHHS.
Bonpoc o ToM, uTo o0ecmeurMBaeT CyIIECTBOBAaHHE pPa3AeIbHOIMOIOrO
pa3MHOXEHUS (3a4eM HYXKHbI caMIlbl?), SBJISETCS IEHTpajibHbIM B KHUre JXK.
Mbiinapna Cmuta [76], 0OTHAKO OH HE CUMTAET 3Ty MPOOJIEMY OKOHYATEIHLHO
PEIIEHHOM.

ScHO OJHO: ABYKpAaTHOE MPEHMMYILECTBO MPHU BHEAPEHUU MAPTEHOTEHE3a
HE MO3BOJISIET OTJETBIBATHCS OT MPOOJIEMbl CYIIECTBOBAHUS Pa3/IEIbHOMNOIOrO
pPa3sMHOXKEHUS 3asBICHUSMU 00 YBEIMYEHHHM CKOPOCTH SBOJIOIHMH U POCTE
pazHooOpasusi.  HyXHBI ~ cOIJIacOBaHHbIE  C  ONBITHBIMM  JTAHHBIMH
KOJIMYECTBEHHBIE OLIEHKU. B IUTUPOBAaHHOW KHHUIE 3TO SICHO MMOKA3aHO.

3ayMaBIIMCh HAJl OTHOIIEHUEM “‘0TOOpa MO MPHU3HAKY K PEAIbHOCTH MBI
HEM30€KHO MPUXOJUM K HEOOXOJUMOCTH YTOUYHEHHUS NOHATUA “npusHax’.
[TonpoOyeM ormpenenuTsh €ro Kak ocoOeHHOCTh ¢eHotuna. B 3tom ciydae
BO3HUKAeT mpoOieMa HacleJOBaHMUA: HE BCE OCOOCHHOCTH (heHOTHIA
HACJIEIYIOTCSI, HAIIPUMEpP, BEC TeJjla YejoBeKa B OOJIBIION CTENEHU 3aBHCHUT OT
ycnoBHid xu3HU. [|J11 paccMaTpuBaeMBbIX e MoOJielei 0T0opa BaKHBI UMEHHO B
TOM WJIM UHOM CTENEHU HacjeayeMble OCOOEHHOCTH.

[TonpiTaeMcs yIydlIuTh ONpPENEIEHUE, MOJIO0KUB: MPU3HAK - T€HETUYECKU
npeaonpeaeneHHas oco0eHHOCTh ¢eHotuna. OnsATh IUIOXO - TEHETUYECKU
npeaonpeesieHbl 4Yalle BCEro He OCOOCHHOCTH (DEeHOTHIIAa, a 3aBUCHUMOCTD
denotuna oT ycioBuil pasButug. lIpoBoas oTOOpP MO OJHOMY M OMY Ke
npu3HaKy (EHOTUIIa B Pa3HBIX YCIOBHSX, CEJEKIMOHEP, OYEBHIHO, MOTYyYUT
pasHbie pesynbTathl [S1]. Ecnm ke ydecTb BO3MOYKHOCTH CIIyYallHOM CBSA3U
MEX]ly 3TUMHU YCIOBUSIMH U (PEHOTHIIOM, TO CHUTyalllsl CTAHOBHUTCS ele Oojee
3allyTaHHOM: TEHETUYECKU MPETONpPEeeieHbl JHUIIb BEPOSTHOCTU TOSBICHUS
pa3NUYHBIX (DEHOTHUIIOB B TAHHBIX YCIOBHSIX.

EcTh moaxon K ompeeneHuio MPU3HAKOB, UIYIIUNA OT JIETKOCTH HUX
onucanus ucciuenoBareneMm. C 3T0il TOYKH 3pEeHHs MPU3HAK - TPOCTOE (MPOCTO
BBIPA)KAEMOE OJIHUM YHCIOM M HEMHOTHMHU CJIOBaMH) CBOMCTBO (PEHOTHUIIA.
Crola OTHOCSITCSI POCT, BEC, LIBET, MPOCThIE OCOOCHHOCTH XapakTepa H T.II.
Takas MpPOCTOTa OOBIYHO MOJApa3ZyMEeBaeTCs, Korja peyb HJET 00 OTIEIbHOM
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npusHake. Ho oHa >xe mpuBOIUT U KO MHOTMM Tipobiiemam. To, 4TO MpoCTO C
TOYKM 3pEHUS ONHCAHHS, HE 0053aTeIbHO SBISETCA DJIEMEHTapHBIM,
BBIJICNIIEMBIM B CaMOCTOSITENIbHYIO €IWHHUITY, JOCTAaTOYHO O00O0COOJICHHYIO B
X0JIe¢ UHIWBUIYAJIbHOTO Pa3BUTHs U TEpeaud HAcleCTBEHHOW MH(pOpMAaIUu.
Peus uner o xoppenayuu npusnaxkos, JaBHO 3aMEUEHHOM ceseKluoHepamu. Y.
JlapBUH Ha 3Ty TeMy MUIIET: “TaKuM 00pa3oM, YelOBEK, OTOMpas U HAKOTLIAS
KaKyr-HUOYb 0COOCHHOCTh CTPOCHHMSI, TOUTH HAaBEpHAKA Oy/IeT HEyMBIITUICHHO
U3MEHATh M JIPYyTMe 4YacTH OpraHu3Ma Ha OCHOBAaHUM TAaWHCTBEHHBIX 3aKOHOB
koppensuun”’ [38]. “TauHCTBEHHBIX 3aKOHOB™ - HE MEHBIIIE.

SApkuit npuMep KOppeNslUU TMOJIy4eH CpPaBHUTEIHHO HEAABHO IMpHU
oloManTHUBaHUY Jicuil. OTOMpany U CKpeIrBaiIu MEXTy coOoi ucuil, Ooee
JPYKETOOHBIX 10 OTHOIIGHUIO K YeJOBEKY, a OHM “‘ocobaumnuchk”. M XBoCT
3aBWJICA KOJIEUKOM, M OKpacKa cTaja INerod, W Jpyrue BHEIIHWE NpU3HAKU
ctaim Ooisiee cobaubumu. Bo3zneiicTBoBanu Bpojae Obl Ha OJUH MpPHU3HAK -
IpyXemo0ue, a HU3MEHWINCh MHOTHE. Takoe BCECTOpOHHEe HU3MEHEHHE
paccmarpuBaercs J[. K. bemseBeiMm kak mpumep “‘Oecmabunuzupyroueco
omboopa” (nompoOHee cM. B ero cratbe [l1]): “OrbGop craHOBUTCSA
JNECTAaOMIIM3UPYIONIUM TOT/Ia, KOrJia MOJl €ro BJIMSHUE MOMNaJaroT... CUCTEMBI
HEUPOIHAOKPUHHOMN PETYIISIIIUM OHTOr€He3a™ - UHAUBUIYAIbHOTO PA3BUTHSL.

XoTss MBI M HE Jalld OKOHYATEJbHOIO OIpeAesieHHs TIpHU3HAKa,
OOCYXXJ€HHE 3TOr0 TMOHATHS C pa3HbIX CTOPOH JenaeT ero Oosee SICHBIM, a
Tak)Ke BBISBISIET MPOOJIEMbl, CBA3aHHBIE C €ro MCIoJb30BaHueM. s monenu
“or0Op MO MPHU3HAKY’ Jydlle BCEro MOIXONAT IMPU3HAKH, MPOCThIE C TOYKU
3pEHUs ONMHUCAHUS U XOPOIIO UCTOIb3YEMBIEC - TEHETUUECKH MPEAOIPECIICHHbIC
B JIAHHOM JIMANIa30HE YCIOBUU.

[TompiTaeMcs TOHATH MECTO OOCYKIAEMBIX MOJIEIEH, UCTIONb3Ysl aHATIOTHIO
¢ pusukoii. [Ipocreiimas 3amaya MEXaHUKHU - U3YYCHUE JBYKCHHS YaCTHUIIBI TI0
npsIMO B MOTEHIMAILHOM T0J€e. [[BU)KEHHE CIIOKHOM CHUCTEMbI MOXET OBITh
Pa3JI0KEHO Ha MPOCTHIE OJTHOMEPHBIE.

JIBukeHue Mo MNpsMOM ymoaoOuM OTOOpYy MO MpPU3HAKY, a CIOXKHYIO
CUCTEMY - pealbHOCTH. HacTosATEeNpHO NOBTOPSEMBIM B CIOKHOW CHUTyaluu
BOITIPOC: “TI0 KAKOMY MPHU3HAKY WJET 0TOOp?” aHAJIOTMYEeH TPEOOBAHUIO YKa3aTh
MPSIMYI0, IO KOTOPOM JIBHXKYTCS YacTHUIbI B CJIOKHOM MEXaHUYECKOW CHUCTEME.
Takol npu3Hak (Kak ¥ IpsIMYI0) MOKHO TOYHO yKa3aTh TOJBKO B CIIELUATBHBIX
CJIy4asiX, a 4yallle BCEro - B ICKyCCTBEHHO CO3JaHHBIX CUTYaIUsX.

Mogenu “otbop Mo npu3HaKy’ XOPOIIH CBOEH MPOCTOTON U MOHITHOCTHIO,
HO CIMIIKOM YIPOILAIOT CYyTh JI€Ja U MO OTHOIICHHIO K PEaJbHON 3BOJIOLIMH
CTOAT TJIe-TO Ha YPOBHE HIECTOro (“‘ydTeM TOJBKO HEKOTOpPbhIE OCOOCHHOCTH)
WIA TSITOTO0  (9BPUCTUYECKOTO) THUIIOB, €CJIM, KOHEYHO, HE TMpuOeratb K
HEOOBIYHOMY PACHIMPEHHUIO COJIepKaHUs MOHATHUS “‘Tipu3Hak”. W3penka oHM
MOTYT MOJHUMAThCA JI0 YeTBEpTOro Tumna (“OmycTHM JJisi SICHOCTH HEKOTOpbIE
JeTann’’), HO BPS JIU BBIIIIE.
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DTO OTIENbHBIE MOJENH, a CUCTeMa TaKUX MOJEJIeH SBISIETCS OCHOBHBIM
CMBICTIOO0pa3yIONIMM  3BEHOM TEOopuM dBojtouuud. Ha mepBbIX —miarax
ABOJTIOITMOHHBIX PACCYKICHUN OOBIYHO TaK WJIM WHAYE CTPOSTCS KIACCUUCCKUE
MOJIeNTd 0TOOpa MO MpU3HAKy (U Jydlle, eclid 3TO JAellaeTcs siBHO). Jlanee oHM
HAKJIAJBIBAIOTCS HA PEATBHOCTh, OOHAPYKUBAIOTCS HECOBMAJACHHUS M MOMEHTHI
HECTHIKOBAHHOCTH C HMEIOUMMCSl 3HaHueM. KpuTukys, mnepecTpauBas H
JOTIONHSISE MOJENb, MOXHO BbIpabOTaTh OoJiee TIOJIHOE TIOHMMaHUE U
chopMUpOBaATh HAYYHOE 3HAHUE 00 MCCIEAYEMOM MPOIECCE.
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AOEMOH MEHOENA-MOTAHHCEHA

Omkpoimue u  nepeomkpvimue. Pazsepmviganue npocmvix  Mmoodeneu.
Xpomocoma, nokyc, annenv u 2en. Ilonogoe pasmuodicenue u 2eHvl-2pyOuUsiHbl.
Paszmnoorcenue u ombéop eenos. Ienoyenos kaxk Ouoyenos u OUOYEHO3 KaAK
eeHoyenos. bnazo peyeccugnocmu.

Best 6uonorus XX Beka pa3BUBaiach Ioj 3HaKOoM TeHeTuku. Ee ucropus
HaunHaetcs ¢ 1985 roma, B xotopom I'. Mennenp omyOIuMKOBasl pe3yibTaThl
CBOMX BOCBMHIIETHUX HaOdtojeHui. BepHoe cioBo ObUIO CcKa3zaHo, TepBas
MOJIeNTb TIOCTpOeHa U OJecTdie nmoarsepxkaeHa. Ho ycnpimano oHo 06110 uepes
35 net, uepes 16 ner nocne cmeptu I'. Mennens.

Tomy Obut0 MHOTO TpwumH. OTMETHM 37€Ch TOJHKO OJHY W3 HHX -
METOJ10JIOTMYecKyt0. Mojienb Obuta KaTeropuyHou U sicHoM. OHa He 00bsICHsUIIA
BCEr0 MHOT0ooOpasusl SIBJICHHI HACIEAOBAHMS, a U3-3a YETKOM (IO CYLIECTBY -
MaTeMaTH4eCcKoi ) popMbl He 00J1aaia MPUBBIYHON THOKOCTBIO PACIUIBIBUATHIX
oObsicHenuii. Hakonen, cam Meron MoJenupoBaHHMs ObUT Ansi OHONOTHU
HEOOBIYHBIM.

[IpencraBnsieTcs YIWBUTENIbHBIM, YTO TMOSBJICHUE MOJEIHA, MOTYIIEH
JTaBaTh TOYHbIE KOJMYECTBEHHBIC MPEACKA3aHMs B TAKOW 3arajioyHoil o0JacTH,
KaK HacjefoBaHuEe (IMYCTh JaXe€ TOJBKO JJii HEKOTOPhIX BHUJOB M YAaCTH
MPU3HAKOB), HE cpa3y ObUIO 3ameueHo. B ¢wusuke, Hampumep, MOSBICHUE
KBapKOBOM MoJenu (yHUTapHas CUMMETPHUS DBJEMEHTApHBIX  YacTHIL),
MO3BOJIMBIIEW MpEICcKa3aTb B Hayaje CBOETO PA3BUTHS OJHY HOBYIO
AJIIEMEHTAPHYI0 YaCTHILy, ObLIO MPHUHITO OYeHBb OYPHO, a €€ co3/aTean OBICTPO
nonyumin HoGeneBckyro mpemutro. Ho 310 - dpusuka XX Beka, a pedb HJET O
ononornn XIX (ecau mokomaThCsi B MCTOPUM (DU3UKU, TO U TaM HaWIyTCs
o00HbBIE TPEXH ).

Kak Ob1 mocTynmin COBpeMEeHHBIN (DU3HK, MTOTYIH OH B CBOE PACIIOPSIKEHUE
MOJEJb, MO3BOJISIONIYIO ONKCAaTh YacTh PAHEE HEMOHATHBIX siBJicHWN? CHauala
MOMBITANICS OBl PAacIpOCTPaHUTh Ha Kak MOJIHO Ooyiee HIMPOKYIO O0JacTh.
Joiins 1o npenena NpuMEHUMOCTH, MouuipoBan Obl Mozaenb. M Tak 1o tex
op, MOKa JalbHEHIINE YIy4IICHHUs] CTAaHYT HEBO3MOXKHBIMH WM TMOKAXKYTCS
HEpPa3yMHbIMU H3-32 CBOEH T'POMO3JIKOCTH W MOTpeOyeTcsi HOBOE MOHHUMAaHUE
(3mech MaHa, KOHEYHO, YINpOIleHHas cxema). Halimennbie Ha 3TOM TyTH (DaKThI
MOCITY>KWJIM ObI XOPOILIUM MOACIOPHEM MPHU MOUCKAX HOBBIX MOIX0/I0B.

Tak, Bpoyem, noctynunu u 6uonoru. Ho Ha sto ymuto maoro Bpemenu. C
OTKpbITUsIMU ['. MeHienst B TEOpUIO HACIEICTBEHHOCTH MPHIIIEN HOBBIN Cr1oco0
paboOThl, pacmUPUBIIUK 00JACTh TMPUMEHEHHS KOJMYECTBEHHOTO SI3BIKA.
buonoruss mocTteneHHO co3peBaia s TOro, 4YTOOBl TIEPEBapUTH OSTOT
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nepeBopor, noka, HakoHel, B 1900 rony I'. [le ®@pus, 3. Uepmak u K. Koppenc
HE3aBUCHUMO HE MEPEOTKPBUIA 3aKOHBI MeHIens.

Ucropus HayKH 3HaeT  HEeMaJlo Tpareauit HETMPU3HAHHBIX
nepBooTkpeiBaTeneit. Cynpba I'. Mengens - onuH u3 Apkux npumepoB. OH-TO
HABEpHSIKA MOHUMAJ 3HAYUMOCTH CBOETO OTKphHITHSA. Ho Tparmuna u cyanba
MEpBOOTKphIBaTENE. YecTHO mpoiiasi CBOM NyTh M COBEPLIMB BEJIHMKOE, OHU
MOTOM Y3HAIOT, YTO Ha BEPIIMHE YK€ MOOBIBaN Apyroi. EnwHCTBEHHOE, UYTO
MOXHO CJeNaTb [ HUX, 3TO IMOMHHTh MX HMEHA. TeM, KTO MNOBTOPHII
oTKpbITHE MeHnnens, Obuto jerde, 35 neT pabOThI MHOTHX HCCIEIOBaTEICH
VU3MEHWIN CUTYAIIUIO, HO BCE XKE...

Y renetuku Obuia u cBosi mpensictopusi. OHa cBszaHa ¢ umeHamu O.
Capxe, T. Halita u apyrux. PekoMmeHayeM JHOOUTENSIM OUOJIOTHU MPOYUTATH
untepecHyto kuury A. E. TaiicunoBuua [27] (oma Oyner mosie3Ha U
npodeccruoHany).

B 3aronoske psaaom ¢ umenem I'. Mennens crout npyroe. B. MoranHceH B
1909 rony npunan mnpemyioxenHoi I'. Mengenem moxaenu 4etrkyr ¢Gopmy,
BBEJISl, B YaCTHOCTU, TEPMUHBI “TeHOTHN, “ayuienb” u Ap. Hazpanue kuuru B.
HNoranHcena 3HAMEHATENBHO : “OneMeHThI TOYHOTO YUECHUS 0
HacJIeICTBEHHOCTH . Jlajlee MoOJieldb COBEPIIEHCTBOBAJIACH M YTOYHSIIACH.
Benuk Bkiaz B 3TOT mMpouEecC Takux Y4eHbIX, kKak B. barcon, T. I'. Mopran u
MHOTUX ApYruX. MbI pelmmin Bce K€ BKJIOYaTh B HA3BaHUE MOJIEIU TOJBKO
JIByX aBTOPOB IMEPBBIX BApUAHTOB, YTOOBI OHO HE MPEBPATHIOCH B HEUTO
HEYJ1I000YUTaeMOE .

MounekynsipHasi OHOJOTHSL JaJeKO MPOJBUHYIACh B HM3YyYEHUU (UBHKO-
XUMHUYECKON NPUPOJBI HACIEICTBEHHOCTH, U MOJIEIHN KJIACCUYECKOM T'€HETHUKU
OTHOCSITCSL Y€ KO BTOopoMmy THMy ((peHoMeHosornueckass Mojenb). TeM He
MEHEE, OHU U MO Ced JeHb COCTABISIOT a3bl COBPEMEHHOM T€HETHKHU - C HHUX
HauuHaeTrcd ee uzydeHue. Ho He TonbKkO asbl, €me W OCHOBBI. MHorue
MOJIOKEHUSI TEHETUKH CTPOSITCS TaK: CHayajga MpeasiaraloTcsl MpoCcTerIne
MOJIENIM, KaK ecld Obl OHM TOYHO COOTBETCTBOBAJIM PEANTbHOCTH; IOTOM,
MOJIB3YSCh UMHU KaK HJICaTbHOW KapTUHOU, (HOPMYIHPYIOTCS MHOTOYHCIICHHBIC
YTOUHEHHMSI U MCKIOYeHHs. HakoHel, ¢ HEKOTOPOro MOMEHTA 3THU MPOCTHIE
MOJEJIM MOTYT Y€ HE pacCMaTpUBATHCS BOBCE WM MPUMEHSTHCS B KAYECTBE
OuYeHb MpUOMMKeHHONW cxeMbl. [lo mopore MoXkeT ObITh BBICKA3aHO HEMAaso
JOXKHBIX (“OrpaHMYEHHO BEPHBIX’) YTBEPKIAEHUH, KOTOPHIE YTOYHSIOTCA
MO3]IHEE.

UYtoOsl HE OBITH TOJIOCIIOBHBIMHU - ABa TpuMmepa. “B kaxmoil kieTouke
J000r0  OpraHuM3ma JIaHHOTO BHUJA COJAEPIKUTCS  OINPEICICHHOE YHCIIO
XpOMOCOM”. DTO HEBEPHO - B HEKOTOPBIX KJIETKaX OpraHu3Ma yTpadeHa 4acTb
XpOMOCOM, KOTOpPbIM TaM “TIOJOKEHO OBbITh’, WJIM JaXKe BCE OHHU
(XpecTOMaTUMHBIA TIpUMEpP - Ipumpoyumsl). B Ipyrux KieTkax opraHusma
“IOJIOKEHHOE™ YHCIIO XPOMOCOM YJIBaWBaeTCs, W €Ile, U elle... (CKaXxeM, B
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HEKOTOpbIX  KieTKax IedeHu). OOparure BHHUMAaHHE: Mbl OTPHLAIN
YTBEPKJEHUE, MOIb3YsICh UM CaMUM, NMPUMEHSSI BBEJICHHOE B HEM IOHSTHE
“ompeneneHHOE ISl JAHHOTO BHJA YHCIO XPOMOCOM™ ISl ONHCAHUS
KoHTpripuMepa. Emie oaun npumep: “Y IUMIOMIHOTO OpPraHU3Ma MMEETCS IO
JIBa T€HA KaXKJIOrO THUIIA, NMPUYEM ATH TE€Hbl 3aHUMAIOT OJMHAKOBBIC JIOKYCHI
(MecTa) B TOMOJIOTUYHBIX XpoMOcoMax™’. DTO TOXKE HE COOTBETCTBYET MCTHHE.
HekoTopbIx T€HOB B OJJHOW M3 XpOMOCOM MOKET HE OBITh COBCEM (HEXBATKH ), a
KaKHe-TO MOTYT COJIEP)KaThbCsl B HECKOJBKHX JK3eMIULIpax (dymaukayuu). Mbl
CHEIUANTBHO HE YKa3bIBAEM HCTOYHUKH ITUTAT, YTOOBI HE CO37[aBaTh JIOKHOTO
BIICYATJICHUS] JUCKYCCHUHM. ABTOpPbl TMPUBEICHHBIX OTPHIBKOB IPEKPacHO
MOHUMAIOT YCIOBHOCTH CJEIaHHBIX YTBEPKIACHUU U JIEMOHCTPUPYIOT 3TO B
JaNbHEUIIIEM pa3BUTHU TEKCTOB.

Takolt cioco6 m3maraTh HAyYHYIO TEOPHIO: CHAYaJla TTIOHATHUS BBOASTCS Ha
MPOCThIX TpUMEpax, a MOTOM IOCTENEHHO YTOYHSIOTCS - HE €IMHCTBEHHO
BO3MOKHBINA. Ero moporo ommnb0oYHO CUUTAIOT HEKOPPEKTHBIM, XOTS OH IIHPOKO
pacnpocTpaHeH U MpU MPaBUILHOM YNOTPEOJEHUU MPUBOAUT K yCIeXy. ITOT
Croco0 WHOT/a HAa3bIBAIOT pA38epmMbléaHueM, a €Il - BOCXOXKICHHEM OT
abCTpakTHOro K KOHKpeTHoMy. HauanbpHble mnpocThle W “HenpaBHIIbHbBIE”
MOJIEITH 3/1eCh HEOOXOIUMBI.

[lonpiTaeMcs  M3JIOKUTH OCHOBHBIE MJIEM MOJIEJEeH  KJIacCHUYecKOou
TCeHETHKH, BOOOIIEe HE 00pamasch K KJIETKaM OpraHm3Ma (COMAaTHYECKHM ).
bynem cnenoBate u3BectTHOMy adopuszmy: “Kypuiia - 370 BCEro Juiib crocoo,
KaKUM SIUIIO CO3/IaeT IPYyroe simno’.

[lepBoe moNIOKEHHE MOJENU: HACJIEJCTBEHHbIE CBOWCTBA OpPraHU3MOB
OMPENIENAOTCS HA0OPOM JUCKPETHBIX EAUHUIl - 2eHO8, TOIYYEHHBIX UM OT
poauteneii. C 3Toil TOUKU 3pEHUS 2eHOmUN - MHOKECTBO I'€HOB.

Ho He mnpocTto MHOXecTBO. BaxHyi pojib UIparOT IOMOIHUTEIbHBIC
CTPYKTYpbl. BTOpoii BapuaHT OmNpeneNeHusi: eeHomun - MHOMXECTBO TE€HOB,
pacrpeieieHHbIX 10 XpoMocoMaM. 11 cHOBa, KOHEUHO, HETIOJIHO U HETOYHO.

Jlist Kaxx7aoro BHJla CYHIECTBYET KOHEYHBIM HAOOp THIIOB XpPOMOCOM U
OMpENICNICHO MPABUJIO, YKA3bIBAIOIIEE, CKOJIBKO (B HOPME) XpPOMOCOM KaxKJIOTO
TUIa MOXET ObITh B reHoTure. Bapuanmm, omyckaemble STHUM IPABUIIOM,
OOBIYHO OYEHb HE3HAUUTENIbHBI. Y YeJIoBeKa, Hapumep, 24 Tuna Xxpomocom (22
THIIA ayTOCOM U 2 THUIIA TOJIOBBIX XpoMocoM X u Y). B HOpMme reHoTun JqoinKeH
colepkath 22 mapbl ayTocoM (OT KaKJIOTO POJUTENS IO OJHOM ayTocoMe
Ka)XJIOTO THIA) U Mapy MoJIOBBIX XpoMocoM : XX unm XY. JIroboe oTKIIOHEHUE
OT ATOTO TIPABMJIA IPUBOJIUT K TSHKEIBIM 3a00JICBAHUSIM.

Taxk >xe, Kak HabOp XPOMOCOM B T'€HOTHIIE, HE MOXKET OBbITh MPOU3BOJIBLHON
MOCJIEI0BATEIbBHOCTh T€HOB B XpoMocoMme. C 3TOM TOYKH 3pEHUSI XPOMOCoMA
MpeCTaBsieT OO0 MOCIe0BATEILHOCTD JI0KYCO8 (JIOKYC MO JATHIHU O3HAYaeT
MecTo). JIJIg KaK0ro JIOKyca OMpeaesieH0 MHOKECTBO (opM (COCTOSHUMN ) TeHA
- anneneu. Utak, Juisl KaKA0TO TUMA XPOMOCOMBI 3aJlaHa TMOCJIEA0BATEIbHOCTD
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JIOKYCOB (TaK CKa3arbh, ‘THIIOB” T'€HOB), Ul Ka)JOro JIOKyca - Habop ajienei

(“cocTosTHMM 3aImOIHEHHS ) 3TOTO MECTA.

XpoMocoMa - Kak Oychl, JIOKyC - MeCTO OyCHHKH (ee HOMEp), ajuienb -
cama OycuHka. HepoctaTok 3TOM aHAIOTUH - JIETKOCTh, C KOTOPOM OJTHY U TY K€
OyCMHKY MOXXHO TIOMECTHUTh Ha pa3Hbleé MecTa. AJJenu ke, HampoTHB,
JIOBOJILHO YETKO MPUKPETICHBI K JIOKYCaM.

B wmomenn  Menaens-MoranaceHa  mOCIENOBATEIBHOCTh  JIOKYCOB
npuHUMaeM (UKCUPOBAHHOW M BCE pa3lIMyUsi B XpPOMOCOMaxX OTHOCHUM 3a CYET
pasmMuHbIX aienerd. HanmomHuM, 4YTO paccMarpuBaeTcss MOAENb, KOTOpas
OTHOCUTCSl celiuac B Hayke HE K TMepBOMYy THUITy, a KO BTOpOMY -
dbeHoMeHomornyeckasi Mojieib. PealbHOCTh HE MPOCTO CIOXKHEe (OHa Bcerjaa
CIIOKHEE), a OTIUYaeTcss OT MOJEIM B CBOMX CYIIECTBEHHBIX CBOMCTBAX,
BBIJICJICHHBIX M OCBOCHHBIX HayKoul. To, 4TO reHa B XpOMOCOME MOXET MPOCTO
He ObITh (HeXBaTka), JIeTKo dopManu3yeTcs J00aBleHUEeM “MyCTOro’ ajiels.
Jymnukamuu (yIBOSHHUS) TOXE MOXKHO Y4YeCTh TaKHM CIIOCOOOM, Ha3bIBas
annenem napy (dopma reHa, ymcio TOBTOpOB). JlanbHeiiliee yCIOXHEHUE
CBA3aHO C TE€M, UTO €CTh MPBITAIONINE TEHETUYECKHUE DIEMEHThl - OT
NPEAnojoKeHuss O  (UKCUPOBAHHOCTH  MOCJIEOBATEIIbHOCTH  JIOKYCOB
npuxoautcs oTkazatbes [108, 120]. Ecoum Obl mpblKKA ObUTM PENKH, TO WX
MOXXHO ObUTIO OBl y4ecTb M B OTOW MOJENU, BBOAS HOBBIE JOKYCHl H
MpUpaBHUBAs MOPBDKOK K MYTallMd B 3THUX JIOKycaX, HO peajbHas 4YacToTa
MPBDKKOB JIETIAET TAKOE YCI0KHEHHE OECCMBICICHHBIM.

PacmiaTeiBaHMe KIIACCMYECKOM MOJENN 3aBEPIIACTCA  MOJIEKYJSIPHOM
Ouosnoruei, KoTopasi, XOTS U TMPOSICHUIA (PUIUKO-XUMUYECKUNA MEXaHU3M
HACJIEZICTBEHHOCTH, HO TMIOCTaBWJIa MpoOJeMy: 4dYTO CUdUTaTh TI'E€HOM
kinaccuueckot  moxaenu? Kakas 4yacte rurantckod  mosekynsl  JIHK
COOTBETCTBYET 3TOMY MOHATHIO? Ha Takoil BONpOC MOXHO JaBaTh pa3HbIC
OTBETHl U M3 HUX HENb3s CIENaTh OAHO3HAYHBIA BBHIOOpP - HE MOTOMY, UYTO HE
XBaTaeT MHPOpPMAIMK, a I[OTOMY, YTO KJIACCHUYECKUH TEH - JJIEMEHT
(heHOMEHONIOTUYECKONH ~ MOJIeTIM, KOTOPBIM  MOXKET  MHTEePIPETUPOBATHCS
Pa3IMYHBIMU CTIOCOOaMH.

BoT HekOTOpbIe NUCKPETHbIE €AMHMIIBI, KOTOPhIE MOTYT OBITh BBIJIEICHBI
(cmemyem pabote [85]):

1. “KoOon - KOMIakTHasi, TMHEWHO YHOPSAJOUYEHHAs COBOKYIHOCTh a30THCTBIX
OCHOBaHUW (TpU OCHOBaHUSI - MpuMed. ABT.), KOAUPYIOIIAs BKJIIOUYCHHE
OTJIETHbHOM aMUHOKHUCIIOTHI B OMOCHHTE3 OelKa. ...

2. [qucmpon - KOMITaKTHasA, TUHEWHO YMOPSAIOYEHHAS COBOKYIMHOCTh KOJOHOB,
OTpeeIIsIonIas IEPBUYHYIO CTPYKTYPY OTAEIbHON MOJIEKYJIbI OelKa. ...

3. Onepon - KOMNIAKTHAs, TMHEWHO YIOPSJOYECHHAs! COBOKYMHOCTh LIUCTPOHOB,
oTpeeNstonias KOOPAUHUPOBAHHBIN CUHTE3 IPYMIIbI OETIKOB. ...

4. Pennuxkon - KOMIIaKTHasl, TMHEWHO YMOPSAOUYECHHAS! COBOKYITHOCTHh OMEPOHOB
U JIpyTuX COOOIIEHWH HUBIIMX PAHTOB, MPUHAJIEKANIAS OJHOMY
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MaTepUalIbHOMY HOCUTENIO U pEIUTHIHpYomasica (yIBauBaromascs MpH
peAYIUIMKALIUY - IPUMEY. aBT.) KakK IIeJIoe.
5. Ceepecon - (rpymia crerieHus) ...”

Bpsin nu crnenyer cuMtath reéHOM KOJOH, HO BCE OCTaJIbHbIE €UHUIIBI -
pealbHbIE TMPETEHJCHTHl HA 3BaHHE TeHa. JTO JIOBOJBHO JIAaBHSI
knaccudukamus (1968 r.). Ceityac ee MOXXKHO OBLIO ObI IOCTPOUTH MO-JPYTrOMY,
UCTIOJIb3YsI HOBBIE JTOCTHXKEHUS, HO CYTh OT 3TOr0 He W3MeHHUTCs. CyIiecTBYyOT
CWIBHO OTJMYAIONIMecss 1o XapakTtepHoil BenuwuuHe ydactku JIHK,
pPaBHOIPABHO MPETEHIYIOIIME Ha 3BaHME TeHa (Tpymma CUEIUICHUS - CEeTPeroH
MOXKET COJIEp>KaTh THICSYM HUCTPOHOB, KOJIUPYIOIMIMX OTACIbHBIE MOJIEKYJIbI
0enka). MOXXKHO M TOTOBOPHUTHCS : MyCTh, HAIPUMEDP, TeH ecTh HUcTpoH. Ho 310
HE pellieHre BOoIpoca, a, CKopee, ero MaCKMpOoBKa.

[IpaBunpHee OyJeT Tak: MpPU HUCHOJIB30BAaHUM MOJEICH TE€HETHKHU
JIOITYCTUMO Ha3blBaTh 2eHOM pa3Hble OOBEeKThl. BaxkHbl 1Ba ycioBUS -
dopmanbHOE U coaepkaTenbHoe. DopManbHOE: B X0JI€ PEIICHUs OJHOM 3a1auu
CMBICIT TEpPMHHA HE JOJDKEH MEHSThCs (mpodeccroHana BBIMOJIHAET TaKoe
ycnoBue aBromartuuecku). CopepKaTenpHOE: B TEUEHHE HMHTEPECYIOIIMX Hac
BPEMEH I'eH JOJKEH MepeaaBaThCsi OT POJAUTENECH MOTOMKaM B OOJIBIIMHCTBE
ciiydaeB 0€3 U3MECHCHUM.

[Ipocreinnyto MozeNlb MOJOBOTO Pa3MHOXKEHHSI PACCMOTPUM TOJBKO JIs
OUNIOUOHBIX OpP2AHU3MO8, T.€. TEX, TEHOTUIl KOTOPBIX COACPKUT IO JIBE
XPOMOCOMBI KaXXJI0Oro Tumna. ECTb W TyT HUCKIIOYEHHE. Y pa3ie’abHOMOJBIX
OpPTraHHU3MOB TOJIOBBIE XPOMOCOMBI MOTYT HE 00pa30BBIBATH OJHOTHUITHOM MapPHI:
y MyX4duH - XY, y caMIlOB HEKOTOPBIX BHJOB YHCIO XPOMOCOM BOOOIIE
HEYETHO, TOJioBas He uMmeeT mapbl - X0. beiBaeT u Ha000POT, Y OTAETHHBIX
BUJIOB CaMIIbl UMEIOT BCE XPOMOCOMBI OJIHOTHUIHBIMHU TapamH, a CaMkKu - XY
wi X0. JlurmnonaHele ocoOU TMPOM3BOAST TaMeTbl - KIIETKH, COJEpIKAllne
TOJILKO MO OJHOM XpOMOCOME Kaxzaoro Tuma. Eciau mojoBble XPOMOCOMBI
0c00M HEOAHOTHUITHBI, TO B ciiydae XY MoJIOBMHA TaMeT MoJTydaeT X, a HOJOBUHA
- Y; nnga X0 aHanoru4yHo: MOJIOBMHA ramMeT HeceT X, a MOJOBUHA HE HECET
MTOJIOBOM XPOMOCOMBI.

['ameTbl pa3nuyHbIX 0co0eil (mpu pa3laeNnbHONOJIOM  Pa3MHOXKEHUU
Pa3HOMOJIBIX) CIUBAIOTCS, 00pa3ysl JAWIUIOUAHYIO KIETKY (3ueomy), HArOllyIo
HayaJlo HOBOMY opraHusMmy. IlepBbiii BOIPOC: YTO MPOUCXOTUT MPHU MOJIOBOM
pa3MHOKEHHM B OJHOM ayTOCOMHOM JIOKyce (T.€. JIOKyce HE TMOJIO0BOM
xpomocoMmbl)? HampamivBaercs OTBET: €CIM POJIUTENbCKas OcCoOb HECET B
OJTHOM JIOKYCE€ TOJIbKO OJIUH aJUIellb (2oMo3ueomua), TO 3TOT ajliedb Momaaaet
BO BCE TaMEThl U, TAKUM 00pa3oM, BCE €€ TOTOMKH B MEPBOM MOKOJIEHUU MOTYT
UMETh B TEHOTHIE 3TOT amienb. Eciu ke 0coOb HEceT B 3TOM JIOKyce JABa
annens (eemepo3uecomua): OIMH - B OAHOW XpOMOCOME JAHHOTO THUIIA, & BTOPOU
- B JPYroil, TO MOJOBHHA ramMeT OyJaeT HECTH NEpPBbIH, a MOJIOBUHA - BTOPOM
aJlieNb U, COOTBETCTBEHHO,, TIOJIOBUHA MOTOMKOB B MIEPBOM MOKOJICHUH TOJIy4aT
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OT 3TOr0 POJHUTENSI TEPBBIM ajUiellb, a Apyras MOJIOBMHA - BTOpou. Takoe
NpaBWJIO  paclpejesieHus ajieJieil B TMOTOMCTBE COCTaBJSIET IJIABHOE
coaepkaHue nepgozo saxona Menoens. OObIUHO OH (HOPMYIUPYETCS] HECKOIBKO
Mo-IpyroMy M TMpejicTaBiseT coOol Onmkaiiiee CleICTBUE OIMKUCAHHOTO
MpaBHIA.

I'. Mennens uccienoBai pacuieruienue rTuopuoB ropoxa. I'mGpuabl Hecau
B OJIHOM M3 JIOKYCOB JIBa PA3JIMYHBIX aJjielis - ObUIM TeTepo3uroTHol. OQuH U3
aTUX amnenert (4) Obul domunammmuwim, T.e. (PEHOTUIIUYECKH TETEPO3UTOTHI
ObUTM HEOTIUYHMMBI OT PACTeHM, TOMO3UTOTHBIX IO 3TOMYy amiento. [pyroii,
PELEeCCUBHBIN alielb (a) IPOABISICSA TOJIBKO B TOMO3UTOTHOM cocTosiHuM. [Ipu
ckpemmBaHuu Tetepo3uror (aAd) + (ad) rametsl (a) u (A) TPOU3BOIATCS B
OJIMHAaKOBOM  KonuuecTBe. [Ipemnmonaraercsi, YTO OHU KOMOWHHUPYIOTCS
CIly4alfHO, TMOATOMY 3HUTOTHl 00pa3ylTCcs B CIEAYIOINIEM COOTHOIICHUU:
I(aa) +2(aAd) + 1(AA). N3-3a gomuHaHTHOCTU A QeHoTunsl (ad) u (AA) He
pa3nuyaroTcs, CIEA0BaTENbHO, paculelyieHue (EHOTHUIOB MPOUCXOIUT TaK:
3(Aa vunu AA) + 1(aa) - 3HamenuToe 3:1. ITO U €CTh NepBbIN 3aK0OH MeHiens B
ero oObuHON ¢opmynupoBke. OH HMeeT CTaTHCTUYECKHI Xapakrep -
CIIPABEJIUB B CPEITHEM.

Bmopoii 3axon Menoensi OTHOCUTCST K TIape JIOKycoB. Ecim poautenbckas
0CcO0b TETEepPO3UTrOTHA IO JBYM JIOKycaM, TO MpocCTelllee MpearnoiokeHue,
KOTOPOE€ MOJXKHO BBICKa3aThb O NPOAYLUUPYEMBIX TraMeTax, COCTOUT B
HE3aBHCHUMOCTH TPEJICTABICHHOT0 B raMere ajuielis MEepBOro Jiokyca OT TOro,
KakoW amienb y Hee Bo BTopoM. Ilpeamomarass Takke, 4YTO TaMEThI
KOMOMHUPYIOTCS CIIy4ailHO, U TIoJlydaeM BTOpoi 3akoH Menaens. OObIYHO ero
bopMyTHPYIOT KaK HE3aBUCUMOCTh PACIICTIIICHHS B Pa3HBIX JIOKYCaX.

3aKOH 3TOT HENPUMEHUM, OJHAKO, K JIOKyCaM HU3 OJIHOM XPOMOCOMBI.
PacxoxaeHrne TeHOB IO rameTaM HE SBISETCS He3aBUCHUMBIM. YeM Onmxe
JOKYChl - TEM CHJIbHEE 3aBUCUMOCTb. bJM3KHE JIOKYyChl OOBEIUHSIOTCS B
“epynnol cyennenus’”.

[lepBblif 3aKOH BBITISAUT OOJiee YOEAUTENbHO, MO3TOMY HEOXHIAHHBIM
OKa3aJIoOCh OTKPHITHE TEHOB, KOTOpbIE €ro HapymarmoT. BeickazaHo #
00OCHOBAHO TMPEAMNONOKEHUE, YTO B HEKOTOPBIX CIydasX 3TO HapylleHUe
BBI3BIBAETCSI TEHOM (HECKOJIBKUMHU TE€HaMH), KOTOPHIA TaK BO3JCUCTBYET Ha
CBOEro “mapTHepa’, pacroyIoKEHHOTO B TOM K€ JIOKYCE MapHON XPOMOCOMBI
(“ockopOisisier” ero), 4TO TapTHEp, IOMaB B TaMeTy, ‘KOHYAeT KHU3Hb
camoyoOuiicTBoM”, Hapymias ee (GyHKUHOHUpoBaHue. UTo 3T0 3a Bo3zaeiicTBUE?
Bormpoc cnoxHsbrit. JIerko moHATh, MOYEMy B MOIYJISIIMA HE MOXKET ObITh OYCHb
OOJBIIMM TPOIEHT O0cOo0ei, HEeCcylmux B JIaHHOM JIOKyCE TaKUX ‘‘TeHOB-
rpyOusHoB”. OcoOu, TOMO3WUTOTHBIE 1O HHUM, OCTABISIOT OYEHb MaJIo
MOTOMCTBA, TaK KakK IIOCJIE€ B3aUMHBIX ‘“‘OCKOPOJIEHHI” TMOYTH BCE TraMEThl
HEXH3HECTIOCOOHBI. Mcxoast U3 3TOro HETPYAHO OIEHHUTH, B KAaKOM MPOLIEHTE
TEHOTHUIIOB AT T'€Hbl OYJyT MPUCYTCTBOBaTh, UX O0koJio 50%. B mpupoaHsIx xe
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HOMYJALUAX APO30QUIIBI, I/1€ ObUTM 0OOHAPYKEHBI TaKUE T'eHbI, UX pa3 B JECSTh
Menbie. [louemy? IlosBnenue “rpyOMsHOB” CO3/a€T HOBYIO TEHETHYECKYIO
Cpeday, B KOTOPOW NOJYYarT IPEUMYIIECTBO T'€HBl “HEUYBCTBUTEIBHBIE K
ockopOnenusim”.  Ilocieqnue  He  MemIalOT  TUIOJOBUTOCTH  OCOOe€i,
TOMO3UTOTHBIX 10 HUM, M TMOTOMY HMEIOT MPEUMYIIECTBO U TEpea
“rpyOoustHamu’”. B pesynbpTare yCTaHAaBIUBAeTCS paBHOBECHE, B KOTOPOM
rpyOUsIHOB” HEMHOTO.

Hame u3noxenue kpaTko U mpuOIu3uTenbHO. JleTann MOXHO HaWTH B
uHTepecHoU crtathe [58]. B wactHOCTH, “Te€HBI-TpYOMSHBI” y APO30QUIHI,
OINKMCAHHbBIE B ATOM CTaThe, HAPYIIAIOT OOBIYHBINA CIIEPMATOTCHE3 Y CAMIIOB U HE
BMEIIMBAIOTCS] B 00pa30BaHUE TaMeT y CaMOK.

D¢ dexThl Takoro THMa OOBEAUHSIOTCS TOJ Ha3BaHUEM ‘‘MeuoOmudecKull
Opatig”. OHU OOHAPYKEHbI y MHOTUX BHUIOB: KOMAapOB, MbIIIEH, HEKOTOPHIX
pactenn u gAp. Hamnume u pacnpocTpaHeHME MEMOTUYECKOTO JpanBa
MOKa3bIBACT HECOCTOSITENIPHOCTh TMPUMUTHUBHBIX apPTyYMEHTOB, OOBSICHSIOIINX
MOJIOBOE Pa3MHOKEHHE M TEPBBIM 3aKOH MeHensi BBITOAHOCTHIO BBICOKHX
TeMIoB 3BomoIMK. Ecinu ren, HeOmaronpusTHeIN ¢ KakoH-1100 TOUKH 3pEHUs,
MOKET BHEAPUTHCSA U C ATUX MO3ULMKA YXYIIIUTh CUCTEMY, TO OH BHEAPUTCS U
YXYIIIUT, HUYEro He MOo/Ielaelllb.

Kakux u3MeHeHuil B MojeNIX “0TOOp MO MPHU3HAKY MOXKET MOTPeOOBaTh
reHeTrka? BOT 3HaMEHHMTBIA TNpUMEp M3 TeHETHKU uenoBeka. IlycTs mroawm,
HACEJISIIOIIME HEKOTOPYI0 TEPPUTOPHUIO, MOTYT OBITh HOCHUTEISIMU OJHOTO W3
Tpex (EHOTUNOB (OCTAJBHBIMU pa3IHuMsAMU TpeHeOperaecMm): OOJbHbIC
CEpIIOBUTHOKIICTOYHON aHeMueH, He [I0KUBAIOIIME JI0 COBEPIICHHOJETHS
JIOAM, HE CTpaJarollie aHEeMHEW W JIETKO MepeHocsIlue Maisipuio (Jubo He
Ooneronue e BOBCE); HE CTpaJalolIve aHEMHUEH, HO TSDKEJIO MEPEeHOCAIne
Massapuro. IlyCTe Takxke 3Th CBOMCTBA NMPEAONPEAEIICHBl OT poKaAeHMs. Eciu Ha
paccMaTpUBaeMO TEPPUTOPUHU MaNApUs - YacToe 3a00JIeBaHHE, TO C TOYKHU
3peHUsT MPOCTEUIUX MOJene “oTOOp Mo mpu3HAKy  MOJDKEH, Ka3aloch OFI,
OCTaBJISATh TOJILKO OJWH (DEHOTUI: HU Maisipu, HU aHemMuu. OIHAKO, YBBI,
COOTBETCTBYIOIINI T€HOTHI T€TEPO3UTOTE .

HccnenoBanus mokazaia, YTO OMHCAHHOW CUTYyallMd XOPOUIO MOAXOJMT
OJTHOJIOKYCHAsi MOJIeb. B 3TOM JIOKyce pa3inyaroTcs ABa aJljiess - HOpMaJIbHbBIN
N u myrantHbii S. T'en (amienb) S BbI3BIBAET B TOMO3UTOTHOM COCTOSIHUM
U3MEHEHHUS] TeMOrnoOWHa H HUCKakeHUs (opMbl 3puTporuToB. Opranusm,
noJiyauBIMid S oT oboux poaurtened (SS), TmOHeT Bo MiameHudecTBe. Ecim
TE€HOTHUIT TIOJTHOCTHIO HOpMasieH (NN), TO OpranusMm JIETKO 3a00J1eBaeT Majsipueit
U TSDKENIo ee mepeHocuT. HakoHel, HOCUTEN reTepo3urotTHoro renoruna (NS)
YCTOWYUBBI K MAJIIPUU U HE TUOHYT OT aHEMUU. B UTOTE COXpaHSAIOTCS BCE TPH
(dheHOTHUIIa - TPEUMYIIIECTBO TETEPO3UTOT KOMIIEHCUPYET THOENIb (SS) U moToMy
B IMONYJSLUMA MHOIO HOCHUTEIEH TeX TEHOB, KOTOpPblE B TOMO3UTOTHOM
COCTOSIHUU BPEJIHBI, 1K€ CMEPTEIBHO BPEIHBI - JIETAIbHBI.
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[IpoBenem ayieMEeHTapHOE MCCIENOBaHUE OajaHca TeHOB B OJHOM JIOKYCE.
[TycTth paznuuarorcst nBa ayienss N 1 S U COOTBETCTBEHHO TpH reHotHma: NN,
NS, SS (oOo3HaueHUS COXpaHMM T€ K€, YTO U JJI CEPIIOBHIHOKICTOYHOMN
aHEMUN ).

B moctpoenun Momenu OyayT yd4acTBOBATh TAaKWUE  BEJIMYWHEI.
UucaeHHOCTH 3UTOT Cpa3y IMOCJe CIAUSHUS raMeT JJis pa3IMYHbIX T'eHOTHUIIOB:
Ny > g g . YACIEHHOCTH TaMET, CIUBIIMXCS B OTH 3UTOTHI:

my =2nyy +hyg, Mg =2ngs +nyg.
[TpeamnonaraeM KOMOMHHPOBAHKME raMeT CIydalHBIM, IIO3TOMY OTHOIIICHUE
2 2
NN M s gy JOIDKHO COBIAIATh C My :2mymig:mg. ITO B TOYHOCTH O3HAYALT,
4TO
= Am? =24 = Am?

Ny =AMy, Nyg =242AMyMg, Ngg = AMyg,
rae A - yucio, obmiee aus Bcex 7. Ero HeTpymHO BBIpa3uTh 4epes3 my, Mg,
OJIHAKO JaJIee OHO HAM HE TOHAJ00UTC .

[Ipenmnonararorcst 3aJaHHBIMU OTHOCUTEJIbHBIE >KM3HECIIOCOOHOCTH 3MIOT:
kny, kyg, kgg. UTo 9TO 32 uncina? X BBOAAT, HCXOA U3 IPEACTABICHUN O

pasneneHuu (GaKTOpPOB, OMPEACTSAEMBIX TEHOTHIIOM, W MPOUYMX. AHAIOTHYHAS
KOHCTPYKIIMSI TIOSIBIISIETCST B TIPEABIAYINEH TiaBe TpH pa3zdope MPOCTEHITNX
MoOdeneu 0TOOpa o MpU3HaKY. JKN3HECITOCOOHOCTh OIIEHUBAETCS TI0 YYaCTHIO B
CO3/IaHMM HOBOTO TMOKOJE€HUdA. JlJIsI Takoro ydacTuss W3 HOBEHBKOM 3UTOTHI
JIOJDKEH Pa3BUTHCSI OPTaHU3M, JTOKUTH JI0 Pa3MHOKEHUS W TIPOU3BECTH TaMETHI,
BXOJISIIIME BO BHOBh OOPA3yIOIINECs 3UTOTHI.

Nmeem TonbkO uYTO oOpasoBaBinyrocs 3urory NN, NS wumm  SS.
[Ipenmonaraercsi, 9TO B CPETHEM HA OJHY TAKYIO 3UTOTY C JAHHBIM T€HOTHUIIOM
npunercs fk,,,fkys wm fkg, TaMET, BOIIEAIINX B COCTaB BHOBh 00pa30BaBIINXCS

3UTOT CJIEAYIOLIETO MOKOJEHUs. MHOXHUTENb f 3aBUCHUT OT OOJBIIOrO 4YHCia
(bakTOpOB, a 3aBHCHUMOCTh OT T'€HOTHIIA CKOHIICHTPUPOBAHA B MHOXHUTENAX K.
OCHOBHOE YMPOINAOIIEE MPEANONI0KEHUE COCTOUT B TOM, YTO BO3MOXHO TaKoe
pa3ioXeHNe Ha MHOXKHUTEJH: f 3aBUCUT OT Yero yroJHO, HO HEe OT IeHOTHUIa, a k
- TOJIBKO OT T€HOTHIIA.

3aganuMcsi BOMPOCOM: IyCTh M3BECTHBI YHMCICHHOCTH TaMeT my, My,
00pa30BaBIINX 3UTOTHI JAHHOTO MOKOJICHHUS; KAKOBBI TOT/Ia OyIyT YUCIEHHOCTH
rameT mjy ,my, OOpPA30BABIIMX B3UTOTHI CIEAYIOIIEro MOKOJeHUs? (MOTHB:
“Kypuua - Bcero Jmiib croco0...”). MTPUX 03HAYACT MEPEX0]] K CICIYIOIIEMY
nokoJyieHWto. [Ipeamonaras BBIMOJHEHHBIM TEPBBIA 3aKOH MeHens, cpasy
noJyiydyaeM (ynpakHEHHE );

my = B(kyymy + kygmg)my

mg = B(kggmg + kygmy )mg.
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3necb B - HEKOTOPOE YHCIO, B KOTOPOE BOLUIM MHOXHUTENsIMU U Ab u
Hew3BecTHOoe HaMm f. Jlamee BakHO TONBKO, 4T0 B >0 W OAMHAKOBO IS
My Y mg.

[Toydaena mooenv eenemuueckoeo banranca B ee mpocteimeit gopme. B
HEl MOKHO BBIIEIUTH KOIPPHUIMEHTHI pa3MHOKEHUs 11 N U S - OTHOIICHHS
ky=my/myunkg=mg/mg. Eciu B paBHOBecun ectb U N, U S, TO HX

KOA(POUIIUEHTH Pa3MHOKEHUS JOJDKHBI OBbITh MPH 3TOM pPAaBHBI EIUHUIIE.
HccnenoBath 3TO ycloBHE, OJHAKO, HEJb3S - HEU3BECTHBHI MHOXHUTENTH B.
MoxHo, TeM He MeHee, 3amucath sl K0d()PUIIMEHTOB Pa3MHOKEHUS YCIOBHE
UX PaBEHCTBA JAPYT IPYTY, B KOTOPOM B COKpaTUTCS:

ky =kyymy +kysmg = kggmg + kygmy = kg

170071

(ks = kss)mg = (kg = kyy)my.
Ecim Bemwuunsl  kyg —kgg M kyg —kpy HWMEIOT pasHbIE 3HAKH, TO
PaBHOBECHE C IMOJOXKHUTEIBHBIMA 3HAYCHUSAMH OOEUX BEIMYUH My, Mig

HEBO3MOXHO. DTO TIOHSATHO: B TAKOM CJIy4ae T'€TEPO3UTOTHI BBEDKHBAIOT XYXKE,
4eM OJlHAa W3 TOMO3WTOT, HO JIy4Ille, YeM JApyras W OJuH auieib (TOHSATHO,
KaKOM ) BBITECHSICTCS IPYTUM.

[TonoxxutenbHOe paBHOBecHe (OaytaHC)

mg _ kns —kny

my  kys —kss
CYILECTBYET B JIByX CIy4asX: M KOIJla T€TepO3UTrOTHI Oosiee MPHUCIOCOOIIEHBI,
yeM 00€ TOMO3WIOTBHI, M KOIJla OHM MeHee mpucnocodnensl. Ilocieanee
KaXKE€TCsl CTPAHHBIM, OJIHAKO MOYHO yOeauThes, UTo NpH kg < kgg, kg < Ky

paBHOBECHUC HGYCTOﬁqHBOI cClin

kyg —k

mg > NS TENN 4y
kys = kss

TO COOTBETCTBYIOIIMN KO3(QQUUUEHT pa3MHOXKEeHUs kg Takxke OoJble:

kg > k) nmm

kssmg + kygmy > kyymy + kysmg
(ynpaxnenue). AHaJOrMYHO W i oOpaTHOro HepaBeHcTBa. IlosToMy co
BpEeMEHeM JII000€ YKIIOHEHHE OT PAaBHOBECHOTO OTHOIICHUS mig / my OyAer

BO3pacTaTh. JTO MPHUBEIET K TOMY, YTO 4Yepe3 IOCTATOYHO OOJbIIOE BpeMS B
CUCTEME OCTaHeTCsl TOJIbKO OJMH ajiedb - TOT, B MOJb3y KOTOPOrO BHAyaie
HapylIeHO paBHOBECHOE OTHOWIeHue myg /my . llobenutens 3aBUCUT OT

HaYaJIbHBIX YCJIOBHH.

[IpocTeifmass Monenab TEHETHMUECKOTO OalaHca JdaeT BaXKHBIM YpOK.
KoaddunmeHT pa3sMHOKEHHs, BBOAMBIIMICSA  paHbIIe IS  OCOOCH,
UCIIONB3YETCSd  TOJBKO JJIi  OMNMCaHWA JUHAMHKA TEeHOB  (ayeneil).
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PasmHOXaromascs enuHMIA crajga Menbdye. Takke JOJDKEH CTaTh MENb4e
AIEMEHT, K KOTOPOMY OTHOCUTCSA MPEACTABIECHUE O BBITOAE, ONTUMAIBHOCTH,
IIOJIB3€E.

B mpempinymieid TiiaBe  paccMaTpuBallach CXeMa JKCIIEPUMEHTA MO
BHEJPECHUIO, HAIOJHSIONIAs CMBICIIOM MPEACTABIECHUS O BBITOJE, MOJIb3E H
NOpOXkAaroIas MNPUHIMIB ONTUMalIbHOCTU. ['pymnma ocoOed Maioi, HO
JOCTATOYHOW Ui Pa3MHOXKEHHSI YUCIEHHOCTH BHEAPSAETCS B OMOTEOIIEHO3 U
700 BbIMHUpAeT, MO0 YCHENIHO pa3MHOXkaeTcs. Bce BHeapsiemble ocoOu
JIOJDKHBI HacieayeMo (Co BCeMH OYyAYIIMMH MOTOMKaMH, KOTOpbIE MOSABITCA B
X0JIe IKCIIEPUMEHTA) MPHUHAANEKATh OJHOM KIJIETOUKE (TOYKE) HOMEHKJIATYPbI
MU3MEHUYMBOCTH. MOXKHO JJaXKe CKa3aTh TaK: BHEAPSAETCSA 3Ta KJIETOo4YKa (TOo4ukKa), a
0CcOOHM €€ HECYT.

C ToukM 3peHus OalaHCOBBIX MOJENed TEeHETUKH Kak Lenoe
BOCIIPOM3BOJIUTCA TeH (amienb), a He 0co0b Kak TEHOTHUI, I03TOMY
paccMaTpuBaTh CIEAYeT BHEAPEHHE ajuiens. AJUIellb BHEAPSETCS B COCTaBE
reHOTHUIa 0cO0H, 0COOb B cOCTaBe HEOOBINON Tpymnibl. Teneps He UCKITIOUYEHO,
YTO 0cOOM BHEAPEHHOW TpyMIbl OyAyT CKpEUIMBAThCS C JIPYTMMH, B HEE HE
BXOJAIIMMU. PaccmaTpuBaeTcsi cyap0a ajuiensi: BHEAPUTCS - HE BHEAPUTCH,
BBDKHBET - HE BBIKUBET.

B OamaHCOBBIX MOJENSX TaK e, KAaK B KIACCMYECKUX, BO3HHUKAIOT
INPUHIUIOBl COBMECTHOW ONTHMAIBHOCTH - COONMUMANbHOCMb — AJlleel.
Kaxapiif U3 yCTOWYMBO COCYILIECTBYIOUIMX ajuieliell onTUMalieH Ha (¢oHe
OCTaTbHBIX. bBBUT TIPENJIOKEH CHenuadbHBIA TEPMHUH ‘“‘eeHoyeno3” (cMm.,
HarpuMep, BCTynurtenbHylo crathio A. C. AHTOHOBa K cOopHuky [120, c.7]),
KOTOPBIA TOAYEPKUBACT OCOOBIA B3IJISAJ HAa CHUCTEMY B3aMMOCHCTBYIOIIMX
reHOB KaK Ha OMOIEHO3 M, MOXKHO 100aBUTh, HA OWOIIEHO3 KaK Ha CUCTEMY
B3aMMOJICHCTBYIOIIMX T'e€HOB. BO3HHMKaeT wuepapxuyeckas JIECTHHLA Ha
CTYNIEHbKY JJIMHHEE, YEM B KIIACCHUECKHUX MOJIEIAX: U3 aJUIeell ClararoTcs
TeHOTHUIIBI 0cO0eH, U3 0cO0eH - MOMYIISIIINY, U3 TTIOMYJISIUN - OUOIICHO3HI.

Koneyno,  oOnacTb  HNPUMEHUMOCTH  JJIi  MPEACTABICHUA O
COONTUMAJIBHOCTH aJljIeNiel 3HAUUTEIbHO IIMPE, YeM JJISl MPOCTHIX OaJaHCOBBIX
Mozened. B uyacTHocTH, He TpeOyeTcss HUKAKUX THUIOTe3 O pa3zelieHuu
¢dakTopoB (Kak BBl TOMHHUTE, C IIOMOIIBIO TAKUX THUIOTE3 JOCTUTATIOCH
pazliejieHre T'eHEeTUKHU U DKOJIOTUU TPHU MOCTPOEHUHU MpocTeiineil 6anaHcoBOi
MOJIeNH). DTU TPEACTABICHHUS O COONTHMAIBHOCTH Oa3uMpYIOTCS Ha CXeMe
HKCIEPUMEHTOB MO BHEAPEHUIO.

B wucropun OanaHCOBBIX MOJENEH MPOMU3OILIEN OJWH Ka3zyc, KOTOPBIN
CHJILHO U, KaK HaM KaXeTcs, HE OYeHb YAAayHO TOBIWSI Ha oOmme
npeAcTaBieHus O JauHamuke otbopa. Hecnmemys mpocteilmmii  Kiace
OamaHCOBBIX Mojeneid, P. ®umep gokazan, 4YTO YCTAaHABIMBAETCS TaKoe
paBHOBecue  ajuieiieif, KoTopoe  oOecreunBaeT  MaKCHUMyM  CpeIHei
MPUCIIOCOOJIGHHOCTH ~ OopraHu3mMa B nonyisiuuu. IIpucnocobieHHoCTH
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U3MEPSIOTCS ¢ TTOMOIIBI0 KOA(P(GUIIMEHTOB k WM WX aHAJIOTOB - (popManbHBIC
JIeTaIl MOXKHO HAaWTH B JIFOOOM MOAPOOHOM PYKOBOJICTBE (Harpumep, B [91]).

OTO0T (haKT MPOU3BEN B MOMEHT CBOETO MOSBICHUS OONbBIIOE BIeYaTICHUE
U ObUT Ha3BaH OCHOBHOU meopemou o ecmecmeenHom omobope. Ero dacto
TPAaKTYIOT Tak: OTOOp-Ae MpeHeOperaeT BHITOAON ISl OTIAENBbHON 0CcoOH, ero
3a00THUT MOIMYJISIUS B LIEJIOM.

VBBI, TeOpema Duiepa He BBINOIHICTCA YXKe A UyTh O0Jiee CIOKHBIX
Mozened. OHa TECHO CBsi3aHA C TUIOTE30M O paszaeneHun Qakropos. Ceitvac
U3BECTHO, KOr/ia U3 0oJiee CIOKHBIX U OOIIMX HKOJIOTO-T€HETUYECKHX MOJETei
MOTYT OBbITh TIONlydeHbl ypaBHeHus @uimepa. Oxa3biBaeTcs, s 3TOrO
TpeOyeTcsi, 4TOObI OTIMYUS MEXIYy HOCUTEISIMH PA3THUYHBIX T€HOTHUIOB OBbLIH
Manbl. Torga B mepBOM MPUONMKEHUHM 10 3TOM MajOCTH W TOJydyaeM
ypaBHeHUs1 Dwuiiepa, a ¢ HUIMH €ro TeopeMy (BCIIOMHHUTE MOJIEIH TUMA 3 - 4TO-
TO CUATAEM OYEHb OOJBIIUM WM OYEHb MaJIbIM).

[IpuHUMOBI COONTUMANIBHOCTU, Bocxoadmue no cBoeit uaee k Jx. b. C.
XonnelHy, HMMEIOT 3HAYUTENBHO OoJee OOIIYI0 3SKOJOr0-TeHETUYECKYIO
OpupoAy. OTO - MPUHUUIBI ONTHMAJIBHOCTH  ajluIelieil, Ccllararonux
TCHETUYECKUM KOMIIOHEHT CHUCTeMbl (OuoreoreHo3a), Ha (oHe Bcel AToM
cucteMbl. [losToMy OHHM OTHOCATCA Cpa3y K KaXKIOMY OTAEIbHOMY aJIellto
(KOTOpBIM JOKEH OBITh TOYKOM EIWHUYHOTO MakcuMyma Kod(dduimenrta
pa3MHOKEHHS Ha TMPOCTPAHCTBE BO3MOXKHOCTEH) M K CHCTEME, KOTOopas
omnpenenser Ko3pGUIHUEHT pa3MHOXKEHUS, K OMOTe0IIeHO3Y B LIEIOM.

Ectb n1Be BO3MOXHBIE NPUYUHBI [JIs1 HAPYIIEHUS COONTUMAIBHOCTH.
[lepBast - BBICOKMI TEMIT U3MEHUYMBOCTHU, TOT/Ia TEPSIOT CMBICH MPE/ICTABICHUS
0 Tepenade amieneld W3 TOKOJeHHS B ToOKojeHue. Bropas - oTcyTcTBHE
YCTOWYUBBIX PABHOBECH, HaJIM4Me OOJEe CIOXKHOM JUHAMUKHA T'€HETUYECKOTO
COCTaBa, HO B 3TOM CIIyyae COONTHUMAILHOCTb OYyJET BBIMOJHITHCS B CPEAHEM
3a QoJibllIee BpeMs.

CyliiecTByeT Ba)XKHOE pasjinuue MeXIy OaJaHCOBBIMH U KJIACCHYECKHUMHU
MozensiMu. Ha mepBbIil B3MJISIA OHO Ka)XETCs TEXHUYECKHMM, HO 3TO HE Tak.
[Iyctb B mONyJIAIIMM MPUCYTCTBYET HEOOJBIIOE KOJIMYECTBO HOCHUTENIEH
JOMHUHAHTHOTO ajieJsi U OHM BCE IUIOXO MPHUCHOCOOJIEHBI - Jal0T Mallo
BBDKMBAIOIIETO TOTOMCTBAa (TaK KakK ajjielb JOMHHAHTEH M HECYIIHE ero
reTepo3UroThl Majio OTJIMYAIOTCS OT TOMO3HUroT). Torja KOJUYECTBO ATHX
HOCHTEJIC YMEHBIIAETCSI B TEOMETPUUYECKON MPOTPECCHH - KaK U AJisi ocoOel B
KJTACCUYECKUX MOJIEIISX.

A BOT ecnyu ajjieNib PEeIeCCUBEH M IUIOXO MPUCIOCOOJIEHBI - THOHYT, HE
Pa3MHOXAIOTCA U T. I1. TOMO3UTOTHBIE 110 HEMY OCOOM, TOT/Ia BCE MO-IPYroMy.

2
Yuciao romMo3uroT MOXKHO OLCHUTL KaK VvV n, TAC V - J0JA alJlICiId B

MMOoNmyJIAluU, 71 - MOJIHAA YHUCJICHHOCTH ITOITYJIALINN. CKOpOCTB Y6BIJ'II/I 14 6y,Z[€T

MPONOPIIMOHANIEHA V2, II09TOMY CO BpPEMCHEM V OyZIeT yMEHBIAThCS HE B
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TEOMETPUYECKON MPOTPECCHH, a 3HAYUTEILHO MEJJICHHee - Kak 1/t. 3paech
OTJINYUE OT KJIIACCUYECKON MOJIEIIH.

PerieccBHOCTh CYHIECTBEHHO YBEJIMYMBAET BPEMSI KU3HHU BHEAPEHHOTO
ajuiess U JakKe MEHSET 3aKOH €r0 BBIMUPAHUA, KOTJIa OH “‘HE MOMOTaeT CBOUM
FeTepO3UroTaM U “BpelieH’ (J1aXke CMEPTEIBHO ) CBOUM I'OMO3HUIOTAM.

Orcroa  HACBHIIEHHOCTh  MOMYJSIUMA  PELECCHUBHBIMU  “YMEPEHHO
BpPEAHBIMU~ MYTallUsIMH, HAIMYUE JOCTATOYHOIO BPEMEHU ISl TOTO, YTOOBI OHU
ObUIM MCHIBITAaHBI B Pa3HbIX COYETAHHMSIX M, BO3MOXKHO, 00pa3oBajiu Obl yKe
“none3npie” koMOMHAIMKU. Bce 3TO MOXKeT cuuTaThesi OJIaroM C TOYKH 3pEHUs
YEJIOBEKa - CTOPOHHHKA IMporpecca. Tem HE MeHee, HE OYEHb SICHO, UTpaj JIh B
YCTQHOBJIGHUU 3TOTO MEXaHU3Ma KaKyl-HUOYAb pOJb OTOOp M CBS3aHHBIE C
HUM TPUHLHUIBI ONTUMAIBHOCTH, KpOME OaHaJIbHOM: pEeleCCUBHbBIC alIeNn
COXPaHSIOTCS, IOTOMY YTO OHH PELECCUBHBI U JJOJITO COXPAHSIFOTCS.

Onucanpl emie Takhue UHTEpecHble AP EKThl, Kak yrpaBleHUE
JIOMUHAHTHOCTBIO, KOTJIa TETEPO3UTOTHBI OpraHu3M “BKIIIOYAET B paboTy” Te
aJlJIeNI, KOTOPbIE CHOCOOCTBYIOT €ro pa3BUTHIO M BBDKMUBAHWIO B JaHHBIX
ycnoBusax. HTEpeCHENIIMI BOMPOC: KAK MOTJA CIOXKHUTHCA B XOJAE 3BOJIFOLNU
ATa CUCTEMA YIIPABIICHHUS, T/I€ OHA JIOKAJIU3YETCSI U HACIIETYETCS ?

3amMeuaHnue. Brimase “Moaens JlapBrHa™ Mbl ONPEIEINIIA T€HOTHI
KaK TO, YTO MOJIY4EHO OT POXKIEHUS, - OUYEHb IHPOKO. B TaHHOM riaBe reHOTHUIl
- cucTeMa TeHOB, 9TO y3ko. Jlisg psga menmeld MOXKET OKas3aThCs yIOOHBIM
pa3iennuTh NOAXOAbl U BBECTH ISl CHCTEMBI TEHOB TEPMHUH ‘‘2€HOM’ .
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HACNEOOBAHUE

Hoes uneapuanma. Bcmpeunvie nymu. Yemwipe noopaszoenenus KiemouHou
J[HK. 'enemuueckuu namapxusm. Eounuysl socnpouzeoocmea. [unamuuecxkas
nocinedosamenbHocms. Eounuysl pynxkyuu. Cnocoonocmu u nosedernue. Ilnama
3a @yuxyuro. Obobwennsviti cenomun. Om Hacredyemvlx eOuHuy K oduocgepe u
obopamuo. Kosgpduyuenm pazmmooicenuss 6e3 npedkos U  NOMOMKOS.
CoonmumanbHocme u cosepuieHcmso. I envl, nonyuennvie He om pooumeinel.
I'0e orce opeanusmol? Hacneoosamnue 6e3 opeanuzmos - NONbIMKA OnpeodeieHusl.

B nuckyccusix 0 HaclieOBaHUM MPOJIUTO HEMAJIO YEPHWI - U HE TOJBKO
yepawi. Crtpactu, OyiieBaBiiMe B “‘HeJaBHEE JaBHOIPOIIEAINICE Bpems”
YIIETJINCh, HO WX OTTOJIOCKM BCE €Ie MEMIAIOT BCECTOPOHHEMY OOCYKIICHHUIO
pOOJIEMBI.

C BonHeHWEM TMpucCTyllaeM Mbl K 3TOM riaBe. [lpuumHa Tomy He B
MOJIEMUYECKUX HacioeHusx. HacnenoBanue u ero BepHasi TEHb - U3MEHUYUBOCTh
HaXOJSITCSl B IICHTPE BHUMAHUSI BCEX MCCIIEIOBATENEH 3BOJIIOIUU. 31ECh - Y3€I
MPOTUBOPEUH, HWCTOUYHHMK CTPACTHBIX JUCKyccuil. “Bce nmeno B TOM, Kak
MMOHUMATh HACJICACTBEHHOCTh M M3MEHYUBOCTE” (A. A. JIroOumies [65]).

B kauecTBe HyJeBOro MpUOMKEHHUS JJIs1 OOJBIIMHCTBA TEOPUU MOXKET
UCIIOJB30BAThCSl  PACIUIBIBUATOE MPEACTABICHUE, WMEIONIEE JIUTEIbHYIO
ucroputo. Bot ero npumepnas gopmynupoBka. HaciegoBanue cCOCTOUT B TOM,
YTO B TIOCJIEIOBATEILHOCTU TOKOJICHUM HEKOTOPOE BPEMSI COXPaHSIOTCSA
CX0JICTBa U paznuyusa. CXOACTBA - MOTOMKHA MOXO0KH Ha TOTOMKOB, pa3jInyuus -
MOTOMKHA CYIIECTBEHHO pAa3IMYaroOlIUXCs MPEIKOB pa3iuyHbl. [leTh 4To-TO
MOJY4YaroT OT poz:meneﬁls.

B rnmaBe “Mognens JlapBrHa” Mbl MOJB30BAIUCh 3THM MPEACTABICHUEM.
Tam mosgBuica “reHoTUN” - HEYTO BechbMa HeueTkoe. C OJIHOM CTOPOHBI, OH
o0OBeauHsT B cebe TO, YTO OpPTraHM3M TMoJy4aeT oT poxaeHusi. C nmpyroit -
MIPEI0JIarajgoch, YTO TCHOTUITBl TOTOMKOB OJIM3KH K TEHOTUIIAM POJIUTEIICH.

PacmibiBuatocTh - 3T0 Xopomo win mioxo? OHa HemomycTUMa H
HEBO3MOXKHa B (DOPMaIM30BaHHOM MOJIENIM, HO BO3MOYKHA U TI0JIe3Ha B OOIIMX
PaCCYXICHHSAX, TOTOBAIIMX PaMKy JUIsl JAJbHEWIIEro ABWKEHUA. TOYHBIN
CMBICI JOJDKEH CO3JaBaThCd IO3JIHEE. OTO “‘NOJHDKEH’  HaK/IaJgbIBaeT
OTIpEJICIICHHBIE 0053aTeILCTRA.

IIpencrasieHre O HaclI€AOBAHUM COJCPXKUT WJCI0 WHBAPUAHTA: TO, YTO
MEePEACTCS U OCTAETCSI HEU3MEHHBIM .

" MHora “4To-T0” MOYXET Iepe1aBaThCs TOPU3OHTAIBHO - B OJJHOM TIOKOJICHHH, ¥ BEPTHKANIBHO - OT HPEJIKOB K
MOTOMKaM. DTO CO3/1aeT JOMOJHUTEIbHBIE TPYIHOCTH B onpeneneHusx. Tak, I'. CrieHcep OTHOCHI K SIBICHUIO
HacJeI0BaHus Iepeiady BposkaeHHoro cudmimca. He criemure yinbsioaTses, 3Ta Uiest HE COOTBETCTBYET
COBPEMEHHBIM BO33pPEHUSIM OYyKBaJIbHO, HO €€ MPUHINN (“TeHeTH4YecKast nHQEKIys’) Ype3BbIYaiiHO COBPEMEHEH.
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HacnenoBanue conmpoBOXKIAETCsI U3MEHUNBOCTBIO, [IO3TOMY MHBAPUAHT HE
BEUEH, U UMEET XapaKTepHOE ‘‘@pems oicuznu’’, HAa KOTOPOM €ro M3MEHEHUSIMU
MO>KHO TpeHeOperarh - OHH MO0 MaJbl, JINOO PEAKH.

TemMn W3MEHUMBOCTM M, CIIEJOBATEIBHO, BpEMs JKM3HU 3aBUCAT OT
yCIOBUH, OT cpenbl. Tak cpena BTOPraeTcs B >KU3Hb WHBAPUAHTOB, CHABUTAs
BPEMEHHBIE IIPEJIENbl UX HEN3MEHHOCTH (OTHOCHUTEIBHOM , KOHEYHO ).

WUness wuBapuanta ¢opManbHO peanu3oBaHa B riaBe “Otbop 1o
npu3HaKy”. DTo ObLIa IEMOHCTpALMs NMEPBON MOMBITKU - YACTO KJIACCUYECKOU
Mozenu. “I'eHOTHNBI” MOTOMKOB M MX IPEAKOB MPEACTAId OJHOM TOYKOW -
WHBapHaHTOM. Pa3MHOXEHHME NpeBpaTWIOCh B  BOCIPOU3BOJACTBO  ITOTO
uHBapuanTa. [lo cymectBy oH coBnain ¢ Tem, uto Y. [lapeuH, roBops 06 oTdope,
Ha3Ball paszHosuonocmoeio. “T'eHorun” coBmanm ¢ “IPUHAMAIIEKHOCTBIO K
Pa3HOBUIHOCTH - 3allOMHUM 3TOT XOA. J[7s TOro, 4ToOBI CKIEMBAaHHUE CTAJIO
BO3MOXKHBIM,  “T€HOTHII”  JOKEH Obul  (puKCHpOBaThH  HacjeayeMble
0COOEHHOCTH OYE€Hb TPy0O0 U 000OIIEHHO.

M3MeHYMBOCTh Kak Ipoliecc Obula B 3TUX MOJENSIX BbIKIOYeHa. OHa
UCTIONb30BAJIACh TOJIBKO KaK MCTOYHHUK OCO0ed uid OKCIEPUMEHTa II0
BHEJPCHHUIO, KAaK HOMEHKJaTypa. M3MeHUMBOCTH B MOJEISIX 3aMelalach
paszHooOpa3ueM.

OTOT KJIacC MOJIeNed MOXKHO KPUTHUKOBAaTh YK€ C MO3ULUN OOBIIEHHOTO
co3Hanus. [Ipu pa3HOMoOiIOM pa3sMHOKEHUH YTO-TO OCOOM MOJy4aroT OT Marbl, a
YTO-TO - OT MaMbl. KOHCTPYKTHBHON HAay4HOW OCHOBOM JJISI KPUTHKH SIBIISIOTCS
OanmaHCcOBblE MOJEIM TEHETHKUM. B HUX HHBapuaHThl - TeHbl (OyCHMHKH Ha
XpOMOCOMax ). XpOMOCOMBI “XOZST apaMu’ - OJJHa OT MaIbl, Apyras - OT MaMbl
(y mumnougHbIx opraHu3MmoB). Ilpu pa3smHOXkeHHM TNapHblEe (TOMOJOTMYHBIE)
XpOMOCOMBI MOTYT OOMEHMBATbCSI KyCKaMH. OTO SIBJICHHME Ha3blBaeTCs
Kpoccuneogepom. B pesynpraTe reHpl 000MX MAaNMHBIX POAUTENCH MU 000uX
MaMUHBIX POAUTENIEH MOTYT IIPUCYTCTBOBATh B OJTHOM XPOMOCOME BHYKA.

Wtak, mojlyueHa WCXOJHAs OMNMNO3ULMA: KIACCHUYECKHE MOJENH IPOTHB
OanaHcoBbIX Mojenel. Kiiaccuueckre Mozienn OCHOBaHbI Ha MPEACTABICHUU O
BOCTIPOM3BOJICTBE 0c00ei, a 6amaHCOBbIE - HA MIee O BOCIIPOM3BOACTBE T'€HOB.
C TOYKM 3peHusl KIaCCHYECKUX MOJENEH ONTUMAaIbHBI (COONTUMAIIbHBI) 0CO0H,
C TOYKH 3peHHs 0aJaHCOBBIX - T€HBI.

CymecTByer 1Ba MyTH Uil pa3pelleHUs IPOTUBOPEUUN, KPUTHKU H
nepecTpauBaHus Mojener. IlepBbli MaeT OT MaTepHANbHBIX HOCHUTENEH
HacleacTBeHHOCTH. Mccnepyercss BOIpoc: KakWe 4YacTHIBI - HOCUTENH
HACJIEZICTBEHHON HH(OpMAIMK TIepelacTcsl B Yepeae MOKOJECHUM KaK eInHOEe
nenoe? Jpyroi myTe UAET OT OpraHu3Ma M HAJOPTraHW3MEHHBIX MAKPOCHCTEM.
WNnes BCTpEYHOTO IIyTH BBICKA3bIBAIACH W paHee: ‘“‘TEHETUKA MOIYJISALNN
ABJISIETCS  “BCTPEUHON JTUCIHUILNIMHOW 110 OTHONIEHWID K COBPEMEHHOU
MOJIEKYJISIpHOM reHetuke” [99, c. 134].
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[IyTb MOJNEKYJSIPHOW T€HETUKH OCHOBBIBAETCS Ha “LIEHTPAJIbHOW JOrMe’:
OCHOBHOM HOCHUTEINIb HACIEACTBEHHOM WH(GOPMALMKM - TUTAHTCKUE MOJIEKYJIbI
JHK; wundopmanus aswxkercs mo wmapuipyry JHK — PHK — 6enoxk.
Penmyranust “rieHTpasibHOM A0TMBI” yke ToamodeHa. OOHapy>KEeHbl BHUPYCHI,
CBOOOTHBIC YACTHIIBI KOTOPBIX (8upuonst) Booodie He coaepxkar JJHK, a Tonbko
PHK u Genok. Korma Bupyc 3apaxkaer kietky, Ha ero PHK ¢ momorsio
cneruanbHoro (epmenta (“obpamuoli mpanckpunmaszwl”) CUHTE3UPYETCS
JHK. O6parssiii nyts or PHK x JIHK Bo3MoXeH, a oT 6enka Het (1moka?).

Tem He MeHee, LIeHTpaibHas AOrMa - HEIIOX0€ HadaJlbHOE MPUOIMKEHHE.
Ecnu eii cnenmoBath, To Hamo onucatk JIHK, mepemaBaemyio moTtomkam,
BBIICNIUT, B HEW WHBApUAHTHBIC (PPAarMEHTHI, BOCIPOM3BOIMMBIC KaK OIHO
nenoe (C 3aJaHHOM TOYHOCTHIO HA TPOTSIKEHUU 3aJ[aHHOTO BpPEMEHU B
3aJIaHHOM JMAara3oHe yCIOBUM - TPU 3aJaHHOCTH ).

UtoObl omucath mnepenaBaemyro JIHK, Hago ycMoTpeTh B HeM Kakwe-
HUOYAb Tonpa3ieneHus, CTpykTypy. IlepBoe pasmeneHne MpoOCTPaHCTBEHHOE:
sa0epHas n enesdepras (yumonaazmuuecxas) JJHK y aykapuomos (opranusmos,
UMEINIUX Sapo) [63].

B muronnazme muoro JIHK. Yacte ee cocpenoTodueHa B MUmoxoHopusx -
DHEPTreTUYCCKUX CTAHIUAX KIETKA, a Yy PpacTeHHd - B MIACMUOAX,
OCYHIECTBIAIOMMX (OTOCUHTE3, CHUHTE3 Kpaxmalla, MUTMEHTOB W [Ip. 3TH
OpraHeJulbl LUTOIUIa3Mbl Pa3MHOXKAKTCSA B KieTke neneHueM. Haiinena JIHK
TaK)K€ W BHE TakuxX opraHeul. Uto oHa “hemaer”, KakoBa €€ poJib B KU3HH
knetku?  JIHK  oprademn  yyactByeT B HMX ~ pPa3sMHOXKEHUU  WIH
(GYHKIMOHUPOBAHUU, HECET MH(POPMAILMIO O HEKOTOPBIX BAXKHBIX Oelikax, a
octanbHOM nurtomnazMudeckoir JIHK MoryT ObITh mpunucansl pa3Hbie GyHKIIUN
OT PEryJsiliiM TeHEeTHYEeCKOW W3MEHUYMBOCTH WJIM CHUHTE3a Oelka 0 MPOCTO
Napa3sUTUYECKOTO CYIIECTBOBAHUS 0€3 BCAKON (QyHKIUH.

Bropoe monpaznenenne JHK: Ha ocrosnyro m gaxyremamuenyro [34].
OcHoBHasi KOMITOHEHTa OOBEaUHSET T€ (ParMeHTHI, KOTOPHIE OTHOCHTEIHHO
Oosnee CTaOMIBHBI U UMEIOT MPU HTOM CPABHUTEIBHO YETKO OIpPEACNICHHYIO
byHKIMIO. A TO, YTO MeHee CTaOMJIBHO MM HE MMEET YETKO OINpeAeNeHHON
byHkuu, coorpaercs B GaKkyIbTaTUBHYIO KOMIIOHEHTY.

[Touemy ompeneneHre BBIMISIAUT CTOIb HeueTko? [loTomy, 4TO crpsATaHbl
Ba OCHOBaHMs. Bo-mepBbiX, KuOepHeTHYeCcKas MoJieb C pas3zelieHueM
MOJICKYJIIPHOM ~ TaMATH  HA  ONEPaTUBHYID U JIOJTOBPEMEHHYIO.
Pa3pabaThiBatoTcsi mpeacTaBieHMsI, COTIacHO KOTOpbIM (hakynbTaTuBHas JHK
YETKO pearupyer Ha BIMSIHUE CpPElibl, & BO3HUKIIKE B PE3yJIbTaTe U3MEHEHUS
JHK, ecnn oHM nmoanep>KMBarOTCs JOCTATOYHO JIOJITO, TIOCTENIEHHO NEPEAAOTCS
u3 (haKyJIbTATHBHOM KOMITOHEHTHI B OCHOBHYIO B XOJ€ IMOCTOSSHHO HIYIIETO
oOMEHa U B3aMMOJIEUCTBUI. DT U3MEHEHHUS CHaudaja Kak Obl anmpoOHpYyIOTCS B
dakynpratuBaHorr JIHK Ha cTaOwibHOCT, W JHINE TMOTOM TIEPEXOISIT B
OCHOBHYIO.
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Bo-BTOpBIX, CyIIECTBYIOT 3KCIIEPUMEHTANIbHBIE OCHOBaHMs. [Iokazano, 4To
3HaYUTEIbHAS YacTh XpoMocoMHou JJHK y sykapnoToB HH4YEro “mosie3HOro” He
KOJIUPYET U MOTOMY €€ pOJIb HEMOHATHA C NMO3HUIMMN KIACCUYECKOW T€HETHKH.
Haiineno muoro BHexpomocomHoi JIHK, dacte koTOpoii mpejcTaBisieT coOoi
MHOI'OKpaTHO yMHOeHHbIe cermeHThl JIHK xpomocom. B kierke moxer
npucyrctBoBaTh JIHK MHUKpOCHMOMOHTOB W BHpPYCOB, MPOYHO CHKUBLIASCS C
JHK xo3auna. Hakonen, B psae 5SKCIEPUMEHTOB HalUla YacTUYHOE
MOATBEPXKIACHUE cXeMa ‘‘TiepeKayuBaHus’ anmpoOUWpOBaHHOW HHOOpPMAIUU U3
(bakynTpTaTUBHON KOMIIOHEHTHI B OCHOBHYIO.

ITpocreitmmii yth: Bcto Ty JHK, xoTopas mioxo MHTEpHIpETUPYETCS B
TEPMUHAX KJIACCUYECKOW T'CHETUKH, OOBABUTH (akynpTaTuBHOM. [IpsiMo Tak:
€CTh XPOMOCOMHBIE TI'€HbI, T€Hbl OpPraHEI - 3TO OCHOBHAas KOMIIOHEHTa. Bce
ocTanbHOE - (hakynbpraTuBHAs. He cToWT, 0lHAKO, KaTETOPUYECKH HACTaUBATh
Ha 3ToM BapuaHTe. OJIHO3HAYHO HAJIOXKHUTh pa3OueHHe MaMsTH “‘onepaTUBHAs -
noiaroBpeMeHHas” Ha wMarepuan JIHK Bpsg mm  ypactes. Ilostomy B
o0cyX1aeMoM MOJIpa3ieICHUU MOJIE3HO BBIIEIUTH “nBa  dTama’’:
NPUHLUINKATBHOE pa30MeHue TeHEeTUYECKOM TMaMsATH Ha OMNEepaTUBHYIO U
JOJITOBPEMEHHYIO M HWHTEPIIPETAllds 3TOr0 Ha KOHKPETHOM Marepuaje C
ucnonb3oBanuem pazouenus JHK nHa ocHoBHyto u ¢akynbratuBHyto. TyT
MPOCIEKUBACTCS SIBHA aHAJIOTHsSI C MOCTPOCHHUEM HJEANbHOIO0 O00BEKTa - C
OTHOW CTOPOHBI, W HAJIOXEHHUEM €ro Ha peaJbHOCTb, MOJEIMPOBAHHUEM - C
npyroi. HeoqHO3HAYHOCTh TaKOTO HAJOXKEHHS BO MHOTHX Cllydasx OeccriopHa
(Tak ke, KCTaTH, Kak uHTepnperanus rena B matepuaie JJHK).

BayTtpu nomynsnuii, pa3HOBUAHOCTENW U BUJIOB HekOoTOpbie ydyacTku JJHK
MOTYT CUMTAThCSl MOYTH HEU3MEHHBIMHU, >KM3HECTIOCOOHBIE MYTallUd B HUX -
PEOKMMH, BpPEIHBIMU I OPraHU3MOB UM IIOCTOSIHHO BBITECHSIEMBIMU W3
nomynsiiuii. CyIIecTBYIOT Takke (parMEeHThl, a 3HAYUT U KOAMPYIOIIHUE HX
yuactkn [IHK, KoTOpble nmpakTHYeCKHM HEW3MEHHBI Ja)Xe B MPEIesiax BBICIINX
TaKCOHOB (CUCTEMATHUYECKUX TPYMI): POJIOB, CEMEHUCTB, ... .

COBOKYITHOCTb dbparMeHTOB JHK,  mpaktuuecku HEU3MEHHO
INPUCYTCTBYIOIIMX Y OPraHU3MOB JAaHHOW TpPYIIIbI, HA30BEM KIACCUYECKOU
Komnonenmou. Ee BOCIPOU3BOACTBO MOYKET OIMCHIBATHCA KIACCUYECKUMU
MozaenssMu. OueHb Ba)XHO, YTO HEBO3MOYKHO BBIJCINUTH KIACCHUYECKYIO
komnonentry  JIHK  Ha ~ ocHoBaHuu TOJIBKO BHYTPHUKJIETOYHOTO,
BHYTPUTE€HOMHOI'0 paccMoTpeHHsi. CyllecTBeHHa POJib CUCTEMBI - MOIYJISALNH,
Pa3HOBUAHOCTH, ..., OJWHAKOBOCTb B KOTOPOM CIYKUT OCHOBAaHHEM [JIS
3auncnenus pparmenta JIHK B knaccuueckue.

Jlyis To# Ke HalOpraHWU3MEHHOW CHUCTEMBI MOYXHO BBIACIUTH OAIAHCOBYIO
KOMHNOHeHmYy TeHOMa, 10 KOTOpOoi HaOtofaeTcs 3HaUuTeIbHasi TeTepPOreHHOCTD
U TE€TEPO3UTOTHOCTh. balmaHCOBbIE KOMIIOHEHTHI B MpEAENiax 3TOW CHUCTEMBI
NEPEKOMOMHHUPYIOTCS B MPOIIECCE PA3MHOKEHUS .
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MoxHO  mpeamosiaratb,  YTO ~ 3HAUMTENbHAsA  YacTh  pa3IU4MM,
CYHIECTBYIOIIMX B 0alaHCOBOM KOMIIOHEHTE, MOYTU CEJIEKTUBHO HEWTpalibHa,
T.e. HE OKa3blBa€T CHJIBHOTO BIUSHUS Ha >KU3HECIIOCOOHOCTh M YCIEX B
Pa3MHOKEHUU . Brr MOXKETE TYT xKe BO3pa3UTh, BCIIOMHUB
CEpIIOBUIHOKJIETOUHYIO aHeMuro. Ho ecte 1m napyrue mnpumepsl? VYBBI:
“Oecrosie3HO0 BBICTABIIATH U 0€3 TOro 3ae3keHHoro craporo bynedana -
CEPIOBUIHOKIIETOYHYIO AHEMHIO - B Ka4ECTBE JOKA3aTeNIbCTBA OJHOJIOKYCHOTO
rerepo3uca (MOBBIIIEHHON MPUCIIOCOOJIEHHOCTH Te€TEPO3UTOT ).BCEM, KTO MHOTO
JIET 3aHUMAETCS TEHETUKOM, YK€ HaJoena CEepPIIOBUIHOKICTOYHAS aHEMUS, U
OHM HECKOJIbKO 03aJJa4€Hbl TEM, YTO ATO €AMHCTBEHHBIA JOCTOBEPHBIA CIy4yail
cBepxJJoMHUHUpOBaHUs ™ [62, c. 204].

Ecte B OanancoBoM ¢oHAE M pElECCUBHbIE MYTallud, KOTOpbIE B
TOMO3UTOTHOM COCTOSIHUM MOTYT MPHUHECTU BPEJ HECYILIEMY MX OpraHusMy. Mx
CYLIECTBOBAaHUE MOJOOHO Mapa3uTU3MY.

MoXHO  yCMOTpeTh  aQHAJIOTHI0  pa30WeHWs HAa  OCHOBHYIO U
(bakynbTaTUBHYIO KOMIIOHEHTHI C pa30MEHHMeM Ha KJIACCHUYECKYI H
OamaHcoByro. bamaHcoBas TOXXe€ B COCTOSHUM UTPaTh pOJIb OIEPATUBHOMN
MaMsITH, B KOTOPOW MPOUCXOMAST UCIBITAHUS HOBIIECTB, @ KJIACCUYECKAS - POJIb
noiaroBpeMeHHoW. Tak, Hampumep, TycTb B OallaHCOBOW KOMIIOHEHTE
JUIUTENIBHOE BpPEMSI CYLIECTBYET OJIHOJOKYCHBIM TE€TE€pO3UC, KAK B CIy4dae C
CEPIOBUIHOKIETOYHOU aHemuen. Toraa OIMH M3 CLEHApPUEB NAIBHEUIIETO
pa3BUTHs COOBITHI B MPUHIUIIE MOXET BBITJSACTh Tak. B cuimy ciydaiiHbIX
XPOMOCOMHBIX IEPECTPOEK HOpMaibHBIA M MyTaHTHbIM ywdacTok JIHK (reHsr)
OKa3bIBAIOTCS CLEIJICHHBIMU B OJTHOM XPOMOCOME U MPHU 3TOM 00a y4acTBYIOT B
cuHTe3e. Hocurenn Takoro CrapeHHOro y4yacTka MOJIy4aroT BCE IIPEUMYIECTBA
reTEPO3UTOT, KOTOPBIE OJHAKO, HE OTATOLICHBI ITOCTOSHHBIM BBILNIEIIJIEHUEM
MEHEE KU3HECTIOCOOHBIX TOMO3UTOT - MTOBBIIIIEHHONH CMEPTHOCThIO MOTOMKOB. B
pe3yibTaTe co BpEMEHEM BCS MOMYJIALUs Oy/IeT 3aBOeBaHa HOBBIM ‘‘CIIApEHHBIM
TE€HOM” U OH BOWJIET B KJIACCUYECKYIO KOMIIOHEHTY.

Emie onno Bo3moxkHoe paszaenenue: Ha JIHK, nonesuyro nng opranusma, u
Ha 22oucmuyHyro (Tapa3uTHYecKyr0). B HacTosiee BpemMsi K ATOMCTUYHBIM
¢dparmentam JIHK oTHOCAT MHOTME 3J€MEHTBHI, KOTOPhIE HE KOIUPYIOT BPOJIE
Obl Hukakux OciakoB win PHK, mone3HBIX Uit KICTKH, a “‘3aHATH”
UCKITIOUYUTEIHHO COOCTBEHHBIM BOCIPOU3BOJICTBOM M MaJIO BIUSIOT HA (PEHOTHUII
[108, 120].

Yacte pparmentoB srouctnunor JIHK nmeeT BUpyCcHOE MPOUCXOXKICHHUE.
Ot (parMeHTHl SIBISIFOTCS JOBOJBHO TOYHBIMH aHAJOTaMU Iapa3WTOB.
Bo3moxxHa u gBOMCTBEHHAas rumnoresa: yacTh srouctnuHor JJHK mpeacrasuser
co00Oll BHpPYCOB Ha HayalbHOW CTaauu WX oOpazoBanus (B pamKax
Mpe/cTaBieHusi: “BUPYChl CyTh B30€CHUBIIMECS TE€HbI’, TO KpalHel wmepe
HEKOTOpPBIE BUPYCHI).
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HezaBucumocts ¢denotuna ot srouctuunor JIHK sBasercs cumpHOM
uaeanu3amueii. CoBMecTHasi HBOJIIOIMUS Mapa3uTa U XO3siMHa BeneT JU0o K
B3aMMHOM TIOJIC3HOCTH W K CHMOMO3y, JTUOO K TIOBBIINICHUIO 3apa3HOCTU
napasuTa WId €ro CocoOHOCTH K JUIMTETbHOMY aBTOHOMHOMY COXpaHeHuto. B
pe3yibTaTe aBTOHOMH3AIMU OT OJIHOTO XO35IMHA Mapa3uTy CTAHOBUTCA MOYTH
Oe3pazinuueH (C TOYKM 3PEHHUS DBOJIOLMOHHBIX BBITOJ) BpEll, HAHOCHMBIN
x0341Hy. KOHEUHO, 3TO TOJIbKO HJI€AJIbHbIC THUIIBl JBOJIIOIUU [apa3uTHU3MA.
PeanbHOCTB pa3bIrpbIBacTCs TAE-TO MEXKAY, HECS, BO3MOYKHO, UEPThI BCEX TUIIOB
1 00s13aTEIBHO HEUTO CBEPX TOTO.

EcTecTBeHHO 0MJ1aTh, YTO B KJIACCMYECKOM KOMIIOHEHTE MpeobiagaeTt
nosiesHas JIHK, a srouctuunas cocpenorodeHa B OamaHCOBOW. DTO OKHIIaHUE
He BHosiHEe omnpaBasiBaeTcsi. Hekoropeie wactu JIHK, oTHOCMMBIE HBIHE K
ATOMCTUYHOM, clabo0 MEHAITCcS B mpenenax Buaa. Jrouctuynyro JHK
MBITAIOTCS. MCIOJIb30BaTh B TE€HOCHCTEMATHKE B KayeCTBE 3BOJIIOIMOHHOTO
Mapkepa. Takum crmocoOoM, HarpuMep, MapTHIIIKY-Tycapa MPU3HAIN, HAKOHETI,
MapTHIIIKOM, XOTS OOBIYHO K MapThIIKaM HE OTHOCWIM - CJIMIIKOM
3HAYUTENIbHBI BHEIIHUE OTIUYUS.

Wrak, BeIieniensl yetbipe pazouenus JJHK:

1) smepHas - mUTOIIa3MUYecKast (11 SyKapruoTOB);

2) ocHOBHas - (pakynpTaTUBHAS (M COMYTCTBYIOIIEE MOjpasjeseHne QyHKuuii B
ABOJIIOLIMM: JOJITOBPEMEHHAS MaMSITh - ONIEpaTUBHASI MTAMSITh);

3) kmaccudeckas - OamaHcoBass (B pamMKax JaHHOW HaJOpPTaHU3MEHHOU
CUCTEMBI );

4) moJnie3Has - AroUCTUYHAs (Mapa3uTHIEeCKas ).

Bpsin 11 CTOUT TOBOPUTH O BO3MOKHOCTH OJIHO3HAYHO MPOBECTH 3TH
pa3zesieHus, 3a UICKIFOUEHHEM Pa3Be YTO MEPBOTO.

OcHoBaHus y pa3OueHuid CUIBHO paznuyatorcsa. [lepBoe mpoBeneHO IO
MECTY B KJIETKE M OCHOBBIBAETCSI HA MIPEACTABIECHUU O CYHIECTBEHHO PA3IUYHBIX
GYHKIUSAX sSapa W MATOIUIa3Mbl. Ellle He 3aTUXJI0 3X0 MUCKYCCHUH Ha TEMY: KTO
“rmaBHee”, AAPO WIHA LUTOILIa3Ma?

Ceituac siCHO, YTO Ba)KHO U TO, U JPYroe, BOMPOCHI TaK CTaBUTh Henb3s. Ho
HaJ0JTO JK sicHo? Crnenuanu3anusi B COBpEMEHHOM HayKe CTOJIb BEJIMKA, UTO Ha
U3YUYEHUE KaXXJOTO MAJICHHKOIO KyCOYKa >KMBOTO TpaTATCA COTHH M Jaxe
THICSYM KU3HEN. TPYIHO BCELENO OTAABATHCS MCCIEHOBAHUIO, HE CUMTAsl CBOM
npeaMeT 0co00 BaXHBIM. TyT Kak B JIOOBH, M TOYHO TAaKXK€ BPSI JIU CTOUT
JIOKa3bIBaTh BCEM IPEMMYIIECTBA CBOETO MpeaMeTa mepen ApyruMu. Bripouew,
B JPEBHOCTH PBHILIAPU MBITATUCH JOKA3bIBaTh KPACOTY CBOMX BO3JIIOOJICHHBIX
cwioi opyxusi. [lobexnana B TakuX Jl0Ka3aTelbCTBaX, OHAKO, CUJIa, a HE
Kpacora.

Btopoe pazouenue c Bwimenenuem B JIHK cucrem omepatuBHOM
JOJITOBPEMEHHON TaMATH CBS3aHO C KIACCHYECKOM MPOOIIEMOi: BO3MOXKHA TN
nenecoodpasHas u3MeHuuBOCTh? Ilpeamonaraercs, uyto (¢akyiabTaTUBHAS
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KOMITOHEHTa MOKET MPUCIIOCOOUTENFHBIM 00pa30M MEHSTHCS B TEUCHUE OHOU
KU3HU, HAMpPUMEp, 3a CYET YMHOXKEHHUS TeX I'€HOB, YTO paboTaroT Hauboiee
aKTUBHO - A3TOT 3(dexT HabmomaeTcs B IKCIEpUMEHTax. B Takom ciydae
MOHATHO, KaK MOTYT MNpPUOOpPECTH 1enecoo0pa3HOCTh H3MEHEHHs OCHOBHOM
KOMITOHEHTBI. B OTBET Ha BO3ACHCTBUS Cpeabl OpPTaHU3M MOAUPUIIUPYETCH,
MEHsi1 B YAaCTHOCTH, (PaKyJIbTaTUBHYIO KOMIOHEHTY. Eciu 310 mpomoimkaercs
JOCTaTOYHO JIONTO, TO 3a CYET OOMEHa TeHaMHU, KOTOPBIA HIET W MEXIY
AJIIEMEHTaMU KJIETOK, U MEX]y KJIETKaMH, MPOUCXOASIT U3MEHEHUS] B OCHOBHOM
KOMITOHEHTE - IPHOOPETCHHBIE MPU3HAKU MEPEXOIAT B HACIEeTyeMyIo (hopMy.

Takas ™Mogmenb ‘“‘eenemuueckozco naamapkuzma” [34] oTauvaeTcs OT
MPUMHUTUBHBIX CXEM HACJIEIOBAaHUS TMPUOOPETCHHBIX NMPHU3HAKOB, KaK siAepHas
¢u3MKa OT aIXUMUU - 00€ 3aHUMAJIMCh TMPEBpAIICHUEM 3JIEMEHTOB, HO TO-
pa3HOMY.

KoHpnaukT Mexay reHeTUKONW M JIaMapKU3MOM HMeEeT OYpHYIO HCTOPHIO
[16]. CnoxxHO cKa3aTh, 4ero Tam OOJbBINE - ApaMbl UACH WA Jpambl JIIOJCH.
CaumkoM YacTo 3TOT KOH(DJIMKT BBIXOJWI 332 paMKH HayKH. 3acily’KEHHO
noOeIMBIIIEe TEHETUKUA TOXE, YBBI, HE BCET/Ia MOTYT yIEpPKaThCs B paMKax
HAyYHOW JUCKYCCUU, HaBelIMBas Ha HJCI0 HACJEIOBaHUSA MPUOOPETEHHBIX
MPU3HAKOB PA3JIMYHBIE UJCOJIOTMYECKUE SPJIBIKK: UACANTN3M, aHTUIAPBUHHU3M U
JlaXke T/Ie-TO POACTBEHHUK pacu3My U peakiuu [29, c. 256].

W3 TorO, 4TO MPUMHUTHBHBIE MOJEIH “HACIEIyeTCs BCE ONarompusiTHOE”
HEBEpPHBbI, HE CJeayeT, 4YTO BOOOIIE HEBO3MOXXHA  LieJecooOpa3Has
W3MEHUYMBOCTh. A MEP30CTH JIBICEHKOBIIUHBI - MOATACOBKA W MPSIMOW OOMaH,
3aMEHa HAYYHOW JHUCKYCCHUU MOJUTHYECKOW OOpbOOIl M IOHOCAMHM - JIeKaT BHE
Hayku. VIMeHHO BHe, HO B pe3yibTare JuHUsA Jlamapka B OMOJOTHH CHIIBHO
CKOMITPOMETHUPOBaHA . DTO, YBbI, TOXKE 3XO JILICECHKOBIIHHBI .

[Tonesno IIOMHUTb 0 CUTYyallUH c IHUTOIIA3MATUYECKOMN
HACJIE/ICTBEHHOCThI0. OHa oTpuIaTach BMECTE C JaMapKuU3MOM, a Temlepb
SBIIICTCS OOIenpu3HaHHbIM (pakToM [63]. BaxkHO, 9TO Maneko He BCe MPU3HAKH
NepearTcs Yepe3 HUTOIUIa3My, U TOYHO TaK ke JaJIEKO HEe Bce MPUOOPETEHHOE
MOXKET HaclienoBatbesa. Ckopee, 3TO pelIKoe SIBIICHHUE, €CIIM CPAaBHUBATH CO BCEM
o0beMOM OraronpuoOpeTeHMi ©W cO BceM o0O0beMOM HacjienoBaHusi. B
MPUMHUTHBHBIX OIMITO3HITNAX ‘BCE WJIM HAYETO  37€Ch HEMPABBI 00€ CTOPOHBHI.

Kcratu, ecnu B Xx0/1€ HBOJIIOIMM BO3HUKAET MEXAHM3M IIes1ecO00pa3HOM
W3MEHUYMBOCTH, TO OH JIOJDKEH MOXBATHIBATHCS OTOOPOM - €r0 HOCUTENH OYyIyT
UMETh MPEUMYIIECTBA B BBKUBAHUH U PA3MHOKECHHH .

ITonbrtka BeLAEnuTh B JIHK cucTteMbl onmepatMBHOM M JTOITOBPEMEHHOU
NaMsTH TI0 CBOEMY 3HAYEHHUI0, KOHEYHO, IIIUPE, YeM MPUOOPETEHHBIH HaOPOCOK
TCHETHYECKOW CHUCTEMBI, M0 KOTOPOM MOIIM OBl HACNHEAOBATHCS HEKOTOPHIC
NpUOOPETEHHBIE TPU3HAKH.

Breigenenne  kimaccudecko u 0amaHCOBOW — KOMITOHEHT — BBI3BAHO
OTMO3UIMEN MEXIy KIacCHUYeCKMMHU M OanmaHcoBbIMH Mopensamu. C apyroi
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CTOPOHBI, TIPH 3TOM OBLIM WCTOJL30BaHbI JaHHbe o Haymuuu B JIHK
(bparMeHTOB, HEU3MEHHBIX JUIsl OOJBIIUX TPYNN OpraHu3MoB. YToOBI IpoBECTU
Takoe pa30ueHue, BaXHO OMNPEACIUTh, C KAaKOW TOYHOCTBIO TpeOyercs
“HEM3MEHHOCTh~ OT KJIACCHYECKOW KOMIOHEHTHI. B3sitas rpy00, B OCHOBHBIX
yepTax, KIAacCHYecKas KOMIIOHEHTa OyaeT oOmmupHee, 4yeM Tipu  Oojee
JIETaJIbHOM PACCMOTPEHUU .

Henenne JJHK Ha mone3Hyr0 M 3rOMCTHYECKYIO CHOBA MMEET B CBOEM
OCHOBAaHUU MPOTUBOPEUNE MEXK]Y KIACCHUECKHUMH U OalaHCOBBIMU MOJEIISIMU.
Benb ocHOBaHMeM NJIsl pacCyKIIEHUN O IeIeCO00pa3HOM CTPOSHUU OpTraHU3Ma,
O BBITOJIE M TOJIb3€ MJIsI HEro CIyXaT KJIACCMYECKUE MOJENIA JapBUHU3MA.
CormacHo 6aTaHCOBBIM MOJIEISIM ONITUMHU3UPYIOIIUMUCS CIMHHUIIAME SBIISIOTCS
TeHbl TOYHO TakK ke, KaK M0 KJIACCUYECKUM - 0COOH (M TOUHO TaK e He MPOCTO
MOPO3Hb ONTUMAJbHBI, @ COBMECTHO ONTUMAJIbHBI - KaXbli B MPUCYTCTBUU
JPYTHUX).

AHanoruss MeXIy ONTUMATBHOCTHIO 0CO0EH M ONTHUMAIBHOCTHIO TEHOB
BEJIET K aHAJOTMU T€HOM - OMOIIEHO3, KOTOpas Hallljla BHIPAXKEHHE B TEPMHUHE
“ecenoyeno3”. TakoW B3TJAA NPUBOJUT B TEHETUKY ONBIT, HAKOIUJICHHBIN
HKOJIOTHEH, U, B YACTHOCTH, KJIACCU(PHUKAIINIO IKOJOTUYECKUX B3aUMOJICHCTBUM .
B uerBepTOM mMOJpa3/ieieHUHd UCIONb3YETCS AHAJIOTUS C B3aUMOJEHCTBHEM
Mapa3uT - XO35IMH. OKOJOTHUYECKOE MOJEIUPOBAHUE BHYTPHUKIETOUYHBIX
OTHOILIEHUH - HOBasl 3aposkaaromiascs oonacte. K ee cozmanuto npussiBan P. b.
XecuH B cBoel dyHmaameHTanbHOM cBojake “HemoctosHcTBO renoma” [108].

Teneps Bompoc 06 nHBapuanTax. C MO3UIMIA MOJEKYISIPHON OUONIOTUH OH
MOXKeET 3By4aTh Tak: kakue dyactu JIHK mepenarorcs B nenoyke mokojgeHUn Kak
onHo 1enoe? HamomHuM, 4To 3TO “nepenaercs Kak OAHO LeJloe” BKIIOYAET B
ceOst psii OrOBOPOK: C 3alaHHOM TOYHOCTBbIO, HAa MPOTSHKEHUHM 3aJJaHHOTO
BPEMEHH, B 3a/IaHHOM JMAIa30HE yCIOBUM.

Kak Ha3Bath 3TH uHBapuaHThl? Bpojae Obl 111 HUX ecTh UMs - TeHbl. Ho B
TPaIUIMSIX TEHETUKH OMpPENEeNsATh TeH W Kak eauHuiyy dyHkiuu [29, c. 355-
356]. He Bcerma 3amedaroT, 4YTO B ONPEAEICHUSX TIE€HA CKJIEHBACTCS TpU
enUHULBI: QYHKIIMH, BOCIIPOU3BOJCTBA U MaTepuana (kycouek JJHK).

NHorna oTaenbHbIE TEHETHKW BBICTYMAKOT C 3asBICHUSMH 110 3TOMY
noBony: “I'em - He Tompko kycouek JIHK, o emmnmma ¢yHkmmm, B HEM
y4acTBYET BCsSI CHUCTeMa KIETKH . DTO TOKa ocTaeTcs (pas3ol, MOTOMY UTO
YUYHUTBIBATh BCIO CUCTEMY KJIETKHU C€MYac HEBO3MOXHO - JIJIS ’TOTO HET CPEJICTB
U HEACHO, OTKyna wux Oparh. HeT HU ycTOsSBIIMXCS WHIeanu3aluid, HH
CHEIUANbHOTO s3bIKa. Hambosee OECXUTPOCTHBIE TEHETHUKHA CBAJIHMBAIOT
byHKIIMOHUpPOBaHUE , BOCTIpou3BoAcTBO U Kycouek /JHK B onHy kyuy, Ha3bIBas
ATO T'€HOM.

CkazaHHO€ HE O3HauaeT, uTo MpobiieMa “TeH B KJIETKe™ HE 3aTparuBaeTcs
COBpPEMEHHOM Haykoil. HampoTuB, 37ech cocpenoToueHa Macca yCHIMH. OTy
npo0seMy pa3padaThiBalOT B MEPBYIO OYepeb Kak MpoOJaeMy B3aUMOACUCTBUS
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B XOJI€ Pa3MUYHBIX IPOIECCOB: CHHTE3a OeJKa, BOCIPOM3BOJCTBA, MOYMHKH
CIIy4alHbIX MOBPEXKACHUN U T.II. BBIAENSAIOT B Marepualie KIETKUA Pa3InYHbIE
MOJICUCTEMBl M H3Y4YalOT MX B3aUMOJIEMCTBHE B JTUX Ipoueccax. Kak
XPOMOCOMHBIN T€H BJIMSET Ha CBOEro coOpara, Kak B3aHMMOJEHCTBYIOT PO U
LUTOIIa3Ma, KAKOBBI CBA3M I'€HOMa OpraHes ¢ sapoMm...? IIpoBoasT ToHkue
DKCIEPUMEHTHI, HAIIPUMEDP, NEPECAKUBAIOT AP0 U3 OJHOM KIIETKH B APYTYIO,
U3 COMaTHYECKOM - B 110, OT OJHON Pa3HOBUAHOCTH aMe0 - K Apyroit [126]. 1
JNENUCTBUTENBHO HAXOJAT CUJIBHOE B3aMMOBIIMSHUE, a MHOTAA U OOBSCHEHUSA
HAOJI0JaeMbIM 00BEKTaM.

Uto 3a enuMHHUIIBI HY>KHBl HaM JUJIsl OOCYXXJI€HUS UAECH ONTUMAIBLHOCTH U
ecrecTBeHHOro otOopa? B wmogensx otOopa ydacTByeT TeH - €AMHHIIA
Bocripou3BoicTBa. C 3TOM TOUKHM 3peHUs1 BesA Kiaccuueckas komroHeHTa JIHK
BBICTYIIA€T, HAIlpUMEP, KaK OJIHA YaCTULA, XOTs OHAa HABEPHSKA MOApa3/eiicHa
INPOCTPAHCTBEHHO W HECET MHOro eAuHHUI] (QYHKIUU Tpud  OOBIYHOM
onpeneneann mnocnenHux [29]. Enununedt ¢GyHKIMU cuuTaloTCs, HampUMep,
CTPYKTYpHBI T€H - yucmpoH, KOAUPYIOUIUN OENKOBYIO MOJEKYIy, H
aKIENTOPHBIA TeH - MecTo mpukpereHus K JHK perymupyromux mosekyi
oenka uiu PHK.

Ha  pgocratouno  Oombmix ~ BpeMeHax  Helb3s  mpeHeOperarhb
pekoMOuHaIen 1ucTpoHoB U3 OamaHcoBort dyactu JIHK. Ounum wmoryr
oOMeHuBaThcst ¢pparmeHTamu. [loaTomMy eauHMIIA BOCHPOM3BOACTBA MOXKET
obITh B Matepuaie JIHK u Oosnbiiie, yem eaunuia GyHKIUU, 1 MeHbIIe. MHOTOE
OIIpEENIeTCs, KPOME BCErO MPOYET0, BPEMEHEM PACCMOTPEHMS .

HcxonHo mnepenaBaeMble IO HACHEACTBY E€OUHUIBI  (PYHKIUU ObUIH
OTpe/IeTICHbl B T€HETHKE Oe3 oOpalleHHs K MaKpOMOJEKYyJdaM, a C MOMOIIBIO
aHanu3a Npu3HakoB. llombiTaemcs ke BOCIIApUTh, OTOPBABIINCH OT MaTepHalia
JHK, u onpenenutes enuHMIly BOCHPOM3BOACTBA, a IOTOM IIOMCKAaTh €€ B
pa3IMYHOM MaTepHae.

Ecnmu B onpezaenennn “CHU3y”’, OT MaTepHajla HACIEACTBEHHOCTH BCErAa
€CTh PUCK YTO-HUOY/b YIYCTHUTh, TO BCTPEUHOE ONpE/ETCHUE “CBEPXY’ MOXKET
OXBaTUTh M YTO-HUOYb TAKOE, YTO MOTOM OYJET MPU3HAHO JIUITHUM.

Utak, noigemM mo BCTpeUYHOMY MyTU. B mepBoM MpHOIMKEHUU TOJIaraeM:
Hacreoyemas eouHuya - TO, YTO B €CTECTBEHHBIX YCIOBHIX MEpeAaeTcs H3
MOKOJIEHUSI B TIOKOJIEHHE, OT POAUTEIBCKUX OPraHW3MOB MOTOMKAaM, Majo
U3MEHSISCh.

3amMeuaHue: TaK MOXXET MOJIYYUTbCS, YTO Jto0asg 4YacTh HacleqyeMou
CAVHUIIBI TOXE sBIsieTCa HaciemyeMod enunuiei. [lostomy “‘ompenenenue”
HaJ0 JOTOJIHUTh YCJIOBHEM MAaKCHUMAaJbHOCTH: “U HE SIBISETCA YacThIO JAPYTrou
Takoi eauHuuel”. CloBocodeTaHHWe ‘‘SIBISIETCS YAacThiO~ TPH JalbHEMIIEM
aHaJi3e 3aBelleT HAac B OrPOMHBIN mpoBai. YToObl BBHIOpAThCS U3 HETO,
notpedyercs Oosee mocienoBaTenbHas Ghopmanuzanusi. OCTAHOBUMCS TIOITOMY
Ha TaKOM MPUOJINKEHUU .
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Heobxonumo BBecTH Bpemsi 7, B TEUEHHE KOTOPOTO pPacCMaTpUBAEMbIE
HacllelyeMble EAMHUIIBI Mall0 MEHSIOTCS, M CPOPMYJIHUPOBATh, YTO TAaKOE
“ManocTb M3MEHEHHI”. “Majo MEHSIOTCS 3HAYWT: U3MEHEHHs MO0 PEeaKu,
700 HECYyIIEeCTBEHHbI M 3a BpeMs 1 He YCHEIT 3aMETHO HaKOoNUTbci. B
KOHKPETHBIX CJIy4yasix 3TO CMYTHO€ IMPEJCTaBICHUE JOJKHO YTOUHSATHCS H
MOJIy4aTh KOJUYECTBEHHYIO (POPMYITUPOBKY.

Macmtab Bpemenu 7 oOuYeHb BakeH. Ero MOXXHO Ha3BaTh 6peMeHeM
ombopa: Ha TPOTSLDKEHWHW 1 MEHSAIOTCS TIOKOJCHHS, OIHHMX HAaCIeTyeMbIX
CIMHHI] CTAHOBUTCS OOJIBINIE, IPYTUX - MEHBIIIE, HO UX COBOKYMHOCThH (CITHCOK)
HE YBEJIIMYMBAETCS, HOBBIX NMPAKTUUECKH HE MOSBISETCS, TOUHEE, BEPOSATHOCTHIO
TOTO, YTO TIOSBATCS CYIIICCTBEHHO HOBBIC €IMHUIIBI, MOKHO MPEHEOPEUb.

Haynem co craHgapTHBIX NPUMEPOB HACIEAYEMbIX €IMHUIl, UMEIOUIUX
oueBuaHble aHasorn B Marepuane JHK. B mepByro ouepenp 3T0 CHOBa
¢dbparmentsl JJHK, nepenaBaembie MOTOMCTBY Kak €IMHOE 11€J0€ B TOM CMBICIIE,
YTO WX M3MEHEHUSMHU Ha JAHHOM BpeMeHU 7 B 3aJJaHHOM JMAaNa3OHE YCIIOBUI
MO>KHO C 3apaHee (PUKCUPOBAHHOW TOUYHOCTHIO MpPeHeOpeyb.

KonmdaectBo, pasmepsl, XxapaktepHas (opMa XpOMOCOM TaKKe TIEPEIAt0TCS
no HacleAcTBy. Onucanue ocoOEHHOCTEH XPOMOCOMHOTO Ha0Opa Ha3bIBAIOTCA
kapuomunom. Pa3nuyHble SJIEMEHThl KapHOTHUIIA SIBIISIOTCS HACIEAyeMbIMU
eauauIiaMu. Yucno u ¢popMa XpoOMOCOM MOTYT COXPAHATHCA U MPU U3MEHEHUU
reHoB. C napyroil cropoHbl, ogHu U Te ke rensl (“kycouku JIHK”) moryr
HAXOJUTHCSA B XPOMOCOMAX pa3iIu4yHON (GOPMBbI, IPU PA3TUIHOM UX YHUCIIE.

Yucmo XpomMocoM HacleayeTrcs OOBIYHO OYEHb XOpOIIO - JUISi HETo
XapakTepHoe BpeMs I HaBepHsAKa OoJiblle, YeM JUIsl OTACNIbHBIX TeHOB. UTO ke
KacaeTcsl OCTAIbHOI'O KapUOTHUIIA, TO YEM JICTAIbHEE COCTABIICHO ONKMCAHUE, TEM
MEHBIIE U TaKuX €AMHHI] OyJIeT COOTBETCTBYollee BpeMs 1, TeM ObIcTpee
M3MEHYMBOCTh OCHIIUT MEPeady M0 HACIEACTRY.

Ot BBIOpaHHOW TOYHOCTH 3aBUCHUT, KaKH€ €IMHHUIIBI Ha JaHHOM MaciiTabe
BPEMEHHM CUUTaTh HacieayeMbiMu! B mepBoil riaBe Mbl yKe€ TOBOPWIH O
CYIIECTBYIOIICH B OHOJIOTUM WJUTIO3UM  “IPUCYTCTBUSL BCEro OOBEKTa”.
B03M0XHO, 4TO UMEHHO 3Ta WUIIO3US 4acTO MEIIaeT MPU3HATH 3aBUCUMOCTH
BBISIBJISIEMBIX CTPYKTYp OT TOYHOCTH pacCMOTpeHusi. A 0e3 ydera Takou
3aBUCHUMOCTHA M 0€3 SIBHOTO BBEICHUS TMPEJCTABICHUN O TOYHOCTH U OIMHOKE
HEBO3MOXHO TOCTPOUTh PAa3BUBAIONIYIOCS CHCTEMY MOJENe, MOCTENeHHO
OXBAaTHIBAIOMIYI0O 00BEKT. CXBAaTUTh K€ CKOJBKO-HUOYIh aleKBAaTHO W TIOJHO
O0OBEKTHI TEOPUH IBOJIOLUHU C TOMOIIBIO OJTHOM MOJEIN BPAJl TN YJACTCS.

Teneppr - Heckodbko Ooyiee cTpaHHass eawHMIa. Hacmemgyercs
MPUHAAJICKHOCTh K PENPOJYKTUBHO HW30JIMPOBAHHON TpyMIMe: MOMYJISIHH,
Pa3HOBUJHOCTH,... . XapaKTEpPHOE BpEeMs 3/IeCb ONPEACIAECTCS CTEHEHBIO

U30JIMPOBAHHOCTH (KOTOpasi peaKo ObIBACT MoJHOM ). OHO 3aBUCUT OT OTBETA Ha
BONIPOC: Ha KAaKUX BpPEMEHAx IPUTOKOM HOBBIX OCOOEH M CKPEIIUBAHUEM C
“IIOCTOPOHHUMU” MOKHO TIpeHEOpeyh?
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Orta HacneayeMas eauHuna umeer ceouM aHaioroM B JIHK kmaccuueckyro
KOMITOHEHTY, COOTBETCTBYIOIIYIO JTaHHOM TpyIIle, HO CBSI3b MEXIYy HUMU HE
00s13aHa, KOHEYHO, OBITh B3aUMHO OJTHO3HAYHOI.

Ecnu y HEKOTOpBIX XKUBBIX CYIIECTB MOTOMKHU CEJSTCS OOBIYHO HEIAJIEKO
OT NPEJIKOB, MOKHO TOBOPHUTH O HACJEJIOBAHUM MECTa XHUTelbcTBAa. Eciu mpu
TOM BO3JIEHCTBHE OCOOM Ha Cpely WM Ha JAPYTrUX 0co0eil mpocTupaercs
JIOCTAaTOYHO JajeKo (BETUK pagnyCc MOMCKOBOW WJIM OXOTHHYbEH aKTUBHOCTH U
T.I.), TO OTOOpP MO MECTy J>KUTEIbCTBA NPHUBEAET K CO3JAHUIO JIOCTATOYHO
penkux moceneHuii. OrtoOpaHHBIE MecTa JKM3HHM OOpa3ylOT COBMECTHO
ONTUMAJILHYIO CUCTEMY .

A BOT cOBCEM PK30THYECKUN mpuMep. B kaduecTBe HaciieqyeMol eIuHULBI
MOJKET BBICTYNATh U (haza Kiemouno2o deneHus. IlyCcTh B TaHHBIX YCIOBHSIX IS
HEKOTOPBIX MHUKPOOPIaHM3MOB TNEPHOJ JACJIIEHHUS MPUMEPHO IOCTOSHEH.
O6o3Haunm ero 7. Ecnm knerka pasgenunach B MOMEHT BPEMEHH f, TO €€
NOTOMKHU Pa3feNsATCsl B MOMEHT f + 7, CIEAYIOIIEee JIeJICHUE MPOU30MIET elle
qyepe3 UHTepBall 7 | T.1. JpoOHYr0 9acTh ¢/ 7 MOXXHO Ha3BaTh (a3oil AeleHUs.
Ona OyneT oAMHAKOBA JJIsl KJIETKA M BCEX €€ MOTOMKOB, MOKa HE HAKOMHTCS
3aMeTHas olMOKa 3a cuer pazdpoca B mepuoaax.

“O100p” Mo (aze MOKET MPUBOJUTH K agmocunxponusayuu oenenus [35]:
€CJId B HAa4yaJbHbIE MOMEHT B CHUCTEME MHOTO MHUKPOOPIaHU3MOB C OOJIBIIUM
YHUCIIOM PAa3NUYHBIX (Da3, TO co BpeMeHeM BBDKHBAeT HeOOIbIION Habop ¢a3 -
MOXET ObITh, OAHA. EciaM aBTOCHHXpOHHM3AIUS JEJICHUS HE MPOUCXOJIUT, TO
MOHO TOTIBITAThCSl BBI3BATH €€ MEPUOJAMUYECKUM BO3/IecTBUEM [88].

He  wuckiodeHo, YTO  NEPUOJUYECKHME  TPUCTYIBI  HEKOTOPBIX
UHPEKIMOHHBIX Oo0JIe3HEeH BBI3BaHBl HMEHHO OTOOpOM Mo (aze aeneHHs
(pa3MHOKEHHUA), HUAYIIUM CpPEeId WX MHKPOCKOIHUYECKHX BO30YIUTENEH.
CHUHXpOHHOE pa3MHOXKEHUE BO30YyIUTENeH (WJIH OJJHOBPEMEHHOE U3MEHEHHE UX
COCTOSIHUSI) M BBI3bIBACT MPUCTYMHI. J[OMOTHUTENBHOE CUHXPOHU3UPYIOIIEE
BO3/JICHCTBUE MOXET OKa3bIBaTh U3MEHEHHE CPENbl B CYTOYHOM PHUTME (JCHb -
HOYb - JICHB ...).

HNHTEpECHBI U BaXKHBIM MPUMEDP HACIEAYEMBIX €IUHUI JAKOT COCTOSHUS
TaK Ha3bIBaEMbIX ceHemuyeckux mpuzeepos. B 1961 romy wu3BecTHbIE
uccrnegosarenn K. Mono u @. ’KakoO mpemioxKuiIn cxeMy HacleICTBEHHOMN
nepenaun uHdopmauu 06 aktuBHOCTH TeHOB. Ilycte B Mmoinekyine JIHK ectsb
JBA y4acTKa - OIEpPOHA, KaXAbld M3 KOTOPBIX OTBEYAET 3a CHHTE3 IPYIIIbI
oenkoB. IIpeanonoxum, 4TO0 HEKOTOpbIE OEIKH, CUHTE3UPYEMbIE C MOMOUIBIO
IIEPBOr0 OIEPOHA, OKa3bIBAIOT PEryJUPYIOIIEEe BIUSHUE HAa CUUTHIBAHHUE
uH(popMaIK co BTOPOro U 00paTHO.

HerpyaHo mipeacTaBUTh TakKykr CHUTyalWIO, KOIJla OJWH  OIEpPOH
BBIKJTIOYAET JIPYrOoM U, CIeI0BATEIbHO, aKTUBHBIM MOXET OBITh TOJBKO OJUH U3
Hux. MHpOpMamms o TOM, KakoW OMEpPOH aKTUBEH, MOXKET MepefaBaTbCcs OT
KJIETKU K KJIETKE, OT POJUTENEH - MOTOMKaM, IMOKa B pe3yJbTaTe CIydailHOCTU
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WIH CIICM(PUIECKOTO BHEITHETO BO3JCUCTBHS HE MPOU3ONACT MEPEKIIOUCHUE
TPUITEpa, MOCJIC Yero aKTUBHBIM CTaHET JAPYTrod OMEpOH M ATO CHOBa OyAeT
nepeaBaThbCsl U3 MOKOJICHUS B TOKOJIEHUE JI0 CIACAYIOMIETO MePEeKIIOUCHUS .

['mnoteza K. Mono u @. JXKakob6a O CyIIeCTBOBAaHWU TE€HETHUYECKUX
TPUITEPOB BBITJIAIUT JOBOJIBHO TIPaBIOMOJO00HO, OCOOEHHO €CIH Y4YecTh
HaJM4YMe y MHOTHX OPraHU3MOB OOJIBIIIOTO YHcia ‘“‘Moyidaniux’’ TeHOB. EcTh
AKCIIEPUMEHTHI, YKJIAIbIBAOIIMECS B 3Ty Tunore3y [126], HO 10 cux mop Bce ke
HESCHO, HAaCKOJIbKO Ba)KHbI T€HETHMYECKHUE TPUTTEPHhl U WX AHAJIOTH (TPUTTEP
TOJIbKO TPOCTEHINHMA BapwaHT HACIEAYeMOTro peXuMa (DYHKIIMOHUPOBAHUS
CUCTEMBI CUNTHIBAHUS T€HETUYECKOM MH(POpMAIIMU U CHHTE3a Oelka).

Hacnenyemas enuHuila - COCTOSIHUE TeHEeTUYECKOro Tpurrepa. Ha nepBblii
B3IJIAJl, CYIIECTBYET OTJIMYHME CIUHHUIBI-COCTOSIHUS OT  €IUHMIIbI-TCHA,
KQXKYyIIEecs OYEHb 3HAYMTENbHBIM. ['€H MpecTaBisieTcsl KaK 4acThb MOJIEKYIIbI
JAHK u moxet paccmaTtpuBaThes Kak yacTuiia. OCMBICIICH, HAIIPUMEDP, BOIIPOC:
n3 dero coctout ren? CocTossHME HE SABJIAETCS HU YacTHUIIEH, HH “BEIIbi0” B
OOBIYHOM TIOHMMAHWUM OTOr0 cjoBa. TeM HE MeHee, C TOUYKH 3pEeHUs,
omnpenensieMol MPoIeCCOM BOCIIPOU3BOJICTBA, I'€H-YACTUIIA U TIEPEJaBaeMOe MO
HACJICJCTBY COCTOSTHHE CTOSIT B OJHOM DSy HACJIETyEMbIX €IUHUII.

Yemoseka, 3HAKOMOTO ¢ (DU3UKOM, 3TO HE JOKHO CUIBLHO YAUBIATH. ECTh
peanbHoCmb yacmuy BOJBI, a €CTh peaibHoCmb OETYIIEH 10 BoJie 80/iHbl. BonHa
SIBIIICTCS HE “BEIIBI0”, @ COCTOSTHUEM JBUKEHUS, MIPOIECCOM, a HE CyOCTpaTOM.
Ho ot 3TOr0 OHa HE CTAHOBUTCA MEHEE peaIbHOM, YeM MOJIEKYJIa BOJIBI.

Ecnu yxe roBOpuUTh TOYHO, TO HAIll OPTaHU3M MTOCTOSIHHO OOHOBIISIET CBOM
COCTaBHBIE YaCTH M C ATOM TOYKMU 3peHHsS Oojiee MOXO0XK Ha BOJIHBI, YeM Ha
“emntp”’. PeanmpHOCTh, JKM3HM OJM>ke K pPEAJbHOCTH BOJIHBI, O€TryIied Mo
HEPaBHOBECHOM cpejie, YeM K pPealbHOCTH OTACIbHOM yacTuiibl. Eme yrounss,
3aMeTHUM, YTO TJIe-TO Ha BepmmHE (popmanmn3mMa KBAaHTOBOW (DM3WKH pa3inyuue
MEXy YacTHIEH M KBa3WYACTUIICH - COCTOSIHUEM JIBUKEHUS MHOTHX YaCTHIL -
CTAaHOBUTCA BecbMa YCIOBHBIM. B 3anucHbix kHmwxkkax WM. A. Ilomeraesa
HaOpOCOK ‘“‘porpaMMbl TOCTPOCHHSI TECOPUM KU3HU HAYUHAEmCS C Me3Uca:
“JKuzHb ecTb nporiecc, a He COCTOSIHUE .

Ycenexu MOJIEKYISIpHOM M€HETHKH BO MHOTOM CBSI3aHBI C MPE/ICTABICHUEM
O TOM, YTO €IUHUIIbl HACIIEICTBEHHOCTH MOYXHO BBIHYTh M3 IpOIlecca KU3HU U
paccMarpuBaTh Kak BEIIECTBO. JTa TOYKa 3pEHHS OKas3ajgach OYCHb
MJI0JJOTBOPHOM, HO W OTPAaHUYCHHOCTh ee odeBHaHa. OTOpachiBacTCsl BaKHAS
BO3MOXKHOCTh - HE€ JIONYCKAIOTCS K PACCMOTPEHHUIO HACIEIyeMbIC €IUHHIIBI,
HEpa3phIBHO CBSI3aHHBIE C MPOLECCOM >KU3HU U pa3pylIaloliuecss Ipu ee
OCTaHOBKE, TaK CKa3aTh, JWHAMHYECKU CYIICCTBYIOIME eauHuibl. Umes o
BO3MOKHOCTH TaKWX €AWHUIl Obuta BhIcKazaHa FO. A. ®dummmmuenko B 1929 r.
[Tocne ycnexa MoHo u JXakoGa B pa3BUTUM STOW HJIEM TPUHSIN Yy4dacTHe
mHorue uccienoBatenu: b. Mak-Kmuntok, P. H. UypaeB u apyrue (cMm. 0630p
M. J1. T'ony6oBckoro [34]).
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Ho saBnsercs 1AM COCTOSIHUE  T'€HETHMYECKOrO0  TPHUITEPAa  YHCTO
JMHAMHMUYECKOW enuHuuen? Benpb ero mepegada mo HAcleACTBY OT KIETKH K
KJIETKE MOXET OBITh TMpeACTaBlIeHa MPOCTO KakK Tepeaadya  MOJeKyJ-
PEryJIATOPOB, MOCPEICTBOM KOTOPBIX BKIIFOUAIOTCS U BBIKIIOYAKOTCS ONEPOHBI.
Hy u yto? Yncro nuHaMuyeckasl €IMHMIIA, HE OCTABJISIONAs HUKAKOrO cliea B
MaTepuaie KIETKH, HaBepHSIKa 4pe3BbIYalHO peakoe sBieHue. BoT pa3Be uro
¢aza KIEeTOYHOrO AENEHUs MPH MOCTOSIHCTBE Mepuona. Ecnu, ckaxem, mepuon
JIEJIEHUS - 4ac, TO OHA €CTh I0JIO)KEHNE MUHYTHOM CTPEJIKM B MOMEHT JEJICHUS.
Ho sTot mpumep Bpsif i uMeeT 0011e0n0I0rnYecKoe 3HaUCHHE.

U Bce ke perynsaTopHasi MOJIEKYJa €CTh TOJIBKO CUTHAJ BBIKJIFOUEHUS, a HE
MOJIHOLUEHHBIM  3KBUBAJIEHT  €AMHMIIBI-cOcTOsIHUA. Ilo 3TOM  Monekyine
HEBO3MOXXHO  “‘IpouMTaTh”’ 4YTO-HUOYAL CYIIECTBEHHOE O MpHU3HAKaX,
CBSA3aHHBIX C TpurrepoM. OHa CyIIECTBEHHO Jaibllleé OT MCHOJHAEMOU
¢yukuuu, yem, Hanpumep, JHK. TouHee, koHEUYHO, rOBOpPUTH O Nepegaye
CIUHUII-COCTOSHUMN, “Onucernos’.

Ho mnepenmaercst He TOJNBKO DSIHUIEH COCTOSHUSA-TpUITEpa Wi Oonee
CJIOKHOM cucTeMbl cBsi3eld. OTCroa BOSHUKAET MPEICTABICHUE O HACIIETyEeMbIX
elIMHUIAaX-MeXaHu3Max. B mnepByro ouepeab K HHUM MOXHO MPHUYUCIHUTH
pa3IMYHbIE MEXAHU3MBbI B3aUMOJICHCTBHS T€HOB (T€ YK€ TPUITEPHI, HAIPUMED ).
OTHOIIEHHE €UHUII-MEXaHU3MOB K €MHUIIAM-COCTOSIHUSIM HAllOMHHAET CBA3b
KapuoTuna (4Yucia, CTpoeHus U (OPMBI XpOMOCOM) C TEHOTHUIIOM B
KJIACCUUYECKOM Ie€HETHKE.

MoeT OBITh TaK, YTO MEHSIOTCA COCTOSIHHSI, U3MEHSAIOTCS TC€HETUYECKHUE
TEKCThl, & MEXAHU3M KHUBET U (QYHKIIMOHUPYET TakK )K€, KaK HEKOTOPbIE JETaJH
KapUOTHIA COXPAHSIOTCS NPU MU3MEHEHWU T€HOB. DTy Mapajuleib KapuoTHN -
MEXaHU3M MOXHO MpOJOKUTh M jJanee. Beap CTpyKTypy XpoMOCOM BO
MHOTOM OIpEAENIAeT TO, KaK MPOXOJAT KPOCCHHIOBEPHI, B XOAE KOTOPBIX
XpOMOCOMBI ~ OOMEHHMBAIOTC  y4yacTkamMH. [lo3ToMy MOYKHO MONBITATHCS
OTPEAETUTh HACIEeIyeMble MEXaHHU3Mbl KPOCCHHTOBEPOB U paciin(poBHIBATH
CTPYKTYPY XpPOMOCOM KaK COCTaBHYIO YacCTh ITUX MEXaHU3MOB.

Mgl roBOpHM: “MOKHO MOMBITATHCSA ONPEAEIUTD”, “MOKHO MEPEUUCITUTD
U T.II. IOYEMY TaK OCTOPOKHO, a HE IIPOCTO: MEXaHW3MOM HaszbIBaercs...? [eno
B TOM, YTO HET €II€ YCTAaHOBJIEHHOIO HAyKOW crmoco0a OMHCAHUA DITUX
MEXaHW3MOB. Mpbl OTKa3bplBaeMcCs 37€Chb OT IONBITKM 3a0eXaTb BIEpeN U
3apukcupoBaTh Kakon-m1bo crocod onucanusi. HyxHo obpucoBats pamky. Jms
ATOTO MPUBJICYEM AaHAJIOTUIO U3 CMEKHOM 00acTu.

LleHTpalbHOE TOHATHE XWMHUYECKOM KMHETHKH - MeXaHu3M peakuuu. OH
“Aymia” XMMHYECKOW CHCTEMBI M, YBBI, ITOYTH TAK K€, KaK W Jylla, OYECHb
TpyAHOYJIOBUM. @DOpManbHO  MEXaHW3M  33JaeTCs  CHUCKOM  MAYLIUX
JJIEMEHTAapHBIX peakuuii. Hampumep, 1 ropeHust Bojopoda TaKHUX PEaAKIUil
Ooutee TPUILATH H,—>2H, H+0,—>0OH+0, O+H,—> H,0,....

OcTaHoBuM PCAKIIUIO U COCPEAOTOYUM CBOC BHHUMAHHC HaA CTPYKTYpC. Ecth
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BEIIECTBA - M HET peakuuu. HakomeHbl 3HAaHWSA, KOTOPBIE MO JETaJsIM
CTPYKTYpbI MO3BOJISIIOT yrajplBaTh OCOOEHHOCTH MEXaHHM3Ma, HO JIOTAJKH 3TU
HETIOJIHBI M1 HECOBEPILICHHBI .

Ecnu HalimeH MexaHM3M peakuuu, TO 3TO elle He Bce. HyxHo misa Bcex
AJIEMEHTAPHBIX PEAKLIHUN OINPENEIUTh KOHCTAHTBI CKOPOCTH, C TOMOIIBIO
KOTOPBIX JUISI KaXJOTO COCTOSIHUSI CHUCTEMBI MOYHO BBIUYHCIATH CKOPOCTH
peaKuuil.

Ho 5310 eme He Bce. XuMHUecKas CHUCTEMA KyJa-TO JABUKETCA.
CyniecTByIOT BHEIIHWE BO3JCHCTBHS HAa HEE - MOTOKH TeIula M BEUIECTB H,
KpoMe Toro, uayT peakuuu. Kyna u kak nBrkercs cuctema? Ha stor Bompoc
TOXXEe Hamo oTBevaTh. OmgHa M3 PopM OTBETA - ONMHMCAHWE YCTAHABIUBAIOIIUXCS
PEKUMOB - CTAIIMOHAPHBIX COCTOSTHUM, @ MOXKET ObITh KOJICOAHUH.

Wtak, yeTplpe 3Tama: COMCOK BELIECTB, MEXAHU3M PEAKIHH, KOHCTAHTHI
CKOPOCTH U YCTAaHOBUBILHECS PEKUMBI, - BCE 3TO HAJ0 ONPEAEIINT.

JnHamuyeckast TeOpusi HACIEACTBEHHOCTH JENAET MEpBhIe Maru. Tak uium
MHaYye OHa BbIPaOOTAeT CBOM AHAJIOTU WJIM 3aMEHbI YEThIPEX ATanoB JOObIBAHUS
KHUHETHYeCKUX 3HaHuil. HeoO0XoauMo MOBTOPUTH MYThb TI'E€HETUKU B
KMHETUYECKOM aCIIEKTE.

Cpenn  crenududecknx  OCOOCHHOCTEH  JMHAMHYECKOW  TEOpUHU
HACJIEACTBEHHOCTH , BBIICIAIOIIUX €€ CPEAU MPOUYNX KHHETHUYECKUX AUCUUILINH
(pu3nueckor KUHETUKU, XUMUYECKOW KUHETHKH,...), €CTh OJHA, KOTOpas HaM
KakeTcsl raBHOM. OuepyuBarOTCS, KOHCTPYUPYIOTCS HACIEIyEMbIE €IUHUIIBI,
T€, YTO TEPEAAOTCS W3 TIOKOJICHHUS B TOKOJICHHE W TOABEPraloTcs OTOO0pY.
JlnHaMmKKa €CTh BO BCEH KHMHETMKE WU €€ YPOKHM TIeHeTHKa ocBauBaer. Ho
BOCTIPOM3BOJICTBO M OTOOp - 3TO yXe cBoe. B apyrux oGmacTsix 3TH CBOMCTBa,
€CJIM U BCIUIBIBAIOT, TO JIUIIb KAK MHTEPECHBIE AHAJIOTUU U MPUOTIMHKSHHUS.

Jlo cux mop peys muia Bpojie Ob 0 MOJICKYJISIPHO-TEHETUYECKOM OIMCAHHUH
TUHAMUYECKUX enuHull. ['eHeTudeckuil Tpurrep ObLI Cpa3y MPEJCTaBICH Kak
MOJICKYJISIpHAs] KOHCTPYKIMS. DTO OTYACTH WJUIIO3MSI - MHOTHUE MOJIEKYJISIPHBIE
neTaid  (PYHKIIMOHUPOBAHUS JMUTCHETUYECKUX CHCTEM HEsICHbI. Pa3roBop
BeZIeTCA Ha 0COO0M, MPOMEKYTOUHOM S3BIKE, COJIEpIKaIlleM CIIoBa: “‘pearupyer,
BBIKJIIOYACT, BKITIOYAET .

Mosxno pacmmdpoBaTh WX, TMOTPYXKAsACh BCE TIIYOXKE B MOJICKYJISIPHBIE
MexaHu3Mbl. [lo Xoay 3TOro HABMXKEHMsI SICHBIE Bpoje Obl “BKIIOYAET H
BBIKJTIOYAET  MOTYT MPHOOPECTH HECKOJIBKO CMBICIOB: KaK BBIKIIOYACT, Kak
BKIIt0O4aeT? CriocoboB MOKeT ObITh MHOTO. [ToMHUMO peryssipHbIX CBsi3ei OesoK
- JIHK Bo3mosxHubl B3aumopencteuss PHK - PHK, PHK - JIHK, JIHK - JJHK... .
N cpazy Bompocsl: uto 3a 6enok, yto 3a PHK, yrto 3a JJHK? U T.1., u 1.1
WHTepecHeNNii My Th, B KOTOPBIM MOXKHO ITOTPY>KaThCS BCIO JKU3Hb.

Ecth 1 apyroit myts. MBI yKe OTKa3ajauCh HCKaTh JIIOOYIO0 HaclleyeMylo
€OUHUILy B CTPYKType€ Marepuanga - KOHTPIPUMEpPAMH K TAaKOMY IMOHUCKY
SIBIISIFOTCS] AMUTEHBI (€AMHUIIBI-COCTOSIHUS ). MOKHO OTKa3aThCsd U OT ONMHUCAHUS



131

JICTaTbHBIX MEXaHHW3MOB TE€X TMPOIIECCOB, B KOTOPHIX CYIIECTBYET JaHHAs
€IMHMIIA, U OCTaBUTh TOJBKO BOIPOCHI O €€ (PYHKIMSIX U BBI3BIBAEMBIX HWMU
ouonornueckux 3ddexTax. DTO HE O3HAYAET, YTO 3HAHHUE MOJIEKYISIPHBIX
MEXaHU3MOB He HYKHO. [IpocTO BO3HHMKAET MOTPEOHOCTH €Ille B APYTOM YPOBHE
OIMUCAHUS U U3YUCHUS.

TpyaHo oOJHO3HAYHO OMNpENEIUTh, YTO Takoe QyHkusA. Hampumep,
GyHKIMS KelylKa - 3TO BbACNCHHE MUIICBAPUTENBHBIX COKOB  WJIH
JeHaTypalusi ¥ HadalbHble CTaauu mnepeBapuBanus OenkoB? Ilpennaras
pa3nu4ath CTPYKTYypy, GyHKiuoo u sddexr, A. M. Yroner mumier: “ceiiyac
TEPMHUHOJIOTHS, Kacaromasics GyHKuui u 3¢ dextoB, HeTouHa ... [101, c. 180].
Mpbl BBIIETMIM MaTepual U €ro CTPYKTYpYy, MPOIECCHl, MEXaHU3MBI, IIO
KOTOPbIM 3TH TMPOIECChl OpPraHU30BaHbl B MaTepuaie, W BOT, HAKOHEII,
nobOpanmuch 10 GYHKIUH, a TaM yXe HEJaJIeKo A0 Ounosorndeckux 3¢h(eKToB -
BJIMSHUSL HA BbDKMBAHME U pa3MHOXKeHUEe (koro? ocobeil? HaciemyeMbix
eIMHHUII? HAJOPTaHU3MEHHBIX CUCTEM? C OTUM OyJieM pa30upaThCs Janee).

[lonpiTaeMcs  MOCTPOUTH  MpUMEPhl  (PYHKIMOHATIBHO  3aJaHHBIX U
HaclleyeMbIX eIuHuIl. BoT, ckaxem, ympaBieHHE JOMHUHAHTHOCTBIO U
peueccuBHOCTRIO. [Ipy cMeHe yCIOBHIMI MOXKET MPOU30OUTH MEPEeKIIOYEHUE,
HAYMHAIOT TMPOSBIATECS perieccuBHble mpu3Haku. lIpencraBum cebe cucremy,
KOTOpasi OCYIIECTBISIET JTO TmepekiatoyeHue. OHa JODKHA B OTBET Ha
U3MEHEHUS CpeJlbl PEeryIMpPOBaTh BHIPAKEHHOCTH MTPU3HAKOB.

[Ipy TakoM ONHWCAaHUM HEBAXHO, HA KAaKOM YpPOBHE MPOUCXOIUT
perynsiusi: BEAETCS T YIpPaBICHHE CHUHTE30M KaKUX-TMOO MOJEKYNT WU
JNEUCTBMEM OTHUX MOJIEKYJl Ha XUMHYECKHE peakuuu JUO0 MUIICHH,
“BBINOJHEHA” Takas YIpaBisAioliasi CUCTEMa B BHJIE OTACIBHOTO OJoKa WU
SBIIIETCS ABTOMAaTUYECKUM MOOOYHBIM pE3yJIbTaTOM JPYrOll CHCTEMBI U T.II.
[Tocnennee nposiBisiercs B 3hdexTax Tuna CrerieHus .

Ecnu Takas cucrema ympaBiieHUsi NEpelaercs MO HaCIENCTBY, TO BOT U
NPOEKT HacjenyemMod eauHulbl. [IpoekT, MoTOMy 4YTO elle HE BBICHEHBI
IpyNIbl CHEIUICHMS, a 10 HAlIeMy OIpPEICICHUI0 TPEOYIOTCS MaKCUMAaJIbHOCTh
€IUHUIBI BOCHPOU3BOJCTBA: “‘TO, UTO MEPEAACTCA, KaK OJHO LEJI0E, U HE
SBIIIETCS YaCThIO IPYTrOoi HACIeyeMOM eqMHUIIbI .

B 1974 r. 6buto BBeAeHO TpeacTaBieHHe o Mexanm3me SOS-penapariui.
D70 elle oJUH NMpuMep eauHullbl GyHKuuu. Penapayus - mouynHka neeKToB B
JIHK. JledexTs BO3HWKAIOT Kak TOJ JCWCTBHEM BHEIIHUX (HAaKTOPOB
(oOsryuenue, XUMHUYECKOE TTOBPEXKICHUE, TIEPETPEB, ...), TAK U U3-32 BHYTPEHHUX
ciyyaiiHoctedt (ommbku mpu yaBoenuu JIHK u 1.m.). Curnan 6eacteus SOS
3HaKOM BCEM.

Srnenune SOS-penapaiiuu 3aKJr04aeTCcsl B TOM, YTO B OTBET HA YBEJIMUCHHE
B KjeTke konmyecTBa noBpexaeHuit JIHK pe3ko moBblaeTcs MHTEHCUBHOCTh
mytaiuii. [Ipeamnonaraercs, 4to 370 He OaHATBHOE CIEICTBUE MOBPEXKACHUH, a
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pe3yJIbTaT BKJIIOYEHUS CHEUAIBHONW CUCTEMBI. JTa CUCTEMA U MPEACTABIISET
co00# (hyHKIMOHANBHYIO Hacienyemyro eaquHuiy SOS-penapaiui.

CylecTBYIOT 3IKCIIEpUMEHTAIbHBIE JTaHHBIE, CBUJETENbCTBYIOIINE B
MOJIb3y HaJWMYMs Takoro MexaHusma y Oaktepuit [95, 108]. IlposicHsrorcs
MOJIEKYJISIPHBIE OCHOBBI €0 JEHCTBUS.

Nmerorcs Takke gaHubie [43, 118], 4TO U y MJIEKONUTAIONIUX CTPECCOBBIC
Harpy3Kd MOTYT YBEJIMYUBATH T'€HETUYECKYI0 H3MEHYMBOCTH MOTOMCTBA. B
NEepBYI0 oOuepeAb OTO M3MEHYMBOCTh PEKOMOMHAIMOHHAS: YCHUIIMBAETCS
[IEPETACOBKA TEHETHMYECKOr0  MaTepualia, H3MEJIbYaloTCs  HaclleqyeMble
€ANHULIBI, YMEHBIIAETCA BPEMS UX JKU3HU.

A BOT mpuMmep, Kacaromuicsa (QyHKIHOHUPOBaHUS (HaKyIbTaTHBHOM
KOMITOHEHThl T'€HOMa. YMHOXEHHE AaKTUBHO pa0OTAIOMIMX TE€HOB - Ba)KHBIM
AJIEMEHT COBPEMEHHBIX THUIIOTE€3 O BO3MOXHBIX IMYTAX HaAMpPaBICHHON
u3MeHunBocTu. Hamuune »5toro »sddexra NOATBEPKACHO TIIATEIHHBIM
skcriepumenToM. Cucrtema, obOecmeumBaromas Takoil S()QexT, Toxke MOXKeT
paccMmaTpuBaThCA KakK MPETEHACHT Ha pojb Hacleayemou enuHuibpl. Keratu, B
MOJIEKYJIIDHOM OCHOBE 3TOM CHUCTEMBI, HAPYIIAIOUIEH OTYACTH IMOJIOKEHUE O
HEHAIIPaBJIICHHOW W3MEHYMBOCTH, JIEKUT, BEPOATHO, APYrOM HApyUIUTENb -
oOpymmBIui neHTpaitbHyto gqormy (JJHK— PHK — Genok) nporecc obpatHoii
tpanckpuniuu, nepenucbiBanus JIHK ¢ PHK. Eciu ren paGoTtaeT MHTEHCHBHO,
Ha HeMm cuHTresupyerca mMHoro marpuuHord PHK, Hekoropeie Monexkynsl 3Ton
PHK woryr OwiTh ‘“oOpaTtHO mnepeBenenbl” B JIHK. depment, koTopsiit
OCYIIECTBIISIET NEPEBOJ, MPOAYLUUPYETCS C MOMOIIBIO BUPYCHBIX T'€HOB WA
HEKOTOPBIX MPBITAOIINX T€HETUYECKUX DJIEMEHTOB. MOXET, B 3TOM U COCTOUT
UX 3HAYEHHE JJI1 OpraHu3Ma B 3BOIIOLUN?

Cnenys 3a OCHOBHOM TEMOW TIJaBbl, Mbl NPUBOAWIN IPUMEPHI
(GYHKITMOHAIBHO -TEHETUYECKUX EIUHUIl. BO3MOXHBI M apyrue. bomee Toro,
TPaJAUIIMOHHO, TOBOPS 0 QYHKIUAX, UMEIOT B BUAY (DU3UOJIOTHIO.

CucremMa KOXHOTO AbIXaHUS y amMpuOWii - HaclexyeTcs, CIOCOOHOCTh
JeTatb - HacleAyeTcsi, HaJIMYue CHCTEMbl CUMOMOHTHOTO IMHUIIEBAPEHUS C
ydacTHeM MHUKPO(MIOpHI KUIIEUHUKA TOXKe Hacienyercs. [[pumepoB He cuecTs.

Boigenenne  QyHKIMOHAJIBHBIX ~ €IWHUIL BO MHOIOM  AHAJIOTHYHO
KJIJACCUYECKON T€HETHKE MPU3HAKOB (2 HE MOJEKYJSIPHBIX reHoB). [l aHamu3a
nonmyjsiuuid  ObUla Jaxe BbIJETICHA OJJIEMEHTapHas eauHMIla (EeHOTHUIIA,
AJIEMEHTapHBIN TIpu3HaK - “¢ghen” [128]. [IpaBna, eHeTrka yarie BCEro MMeeET
JIEJI0 C JIETKOOOHApYKUMBIMU MOP(}OIOTrHYECKUMU OCOOCHHOCTSIMU, a HE C
(GYHKITMOHAIBHBIMU €IMHHUIIAMH. BBUTO OBl OYEHBH BAXKHO MOBTOPHUTH (HEHETHUKY
(YHKIIMOHAIIBHO, C BBIJICJICHUEM 3JIEMEHTAPHBIX €IUHUILL (PYHKIUH.

bau3kuM mo GyHKIMSIM eIWHUIIAM BOBCE HE 00s3aTEIbHO COOTBETCTBYIOT
MOXO0KHUE MOJIEKYJISIPHBIC (“uHTUMHBIE”) MEXaHU3MBI. [[Iupoxo
pactupoCTPaHEHO B MHPE KUBOTO SBICHUE KOHBep2eHyuu: OIM3KUE HUIIH
3aMOJHSIOTCS OPraHU3MaMu C MOXOXKUMH Tpucnocobsienusamu. [loxoxumu, HO
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HEe Bceraa poAcTBeHHbIMH. Kut u nenbdun - He peiObl. U y QyHKIIMOHATHHBIX
€AMHUI] JOJDKHBI MPOSBIATHCS d(PPEKTh KOHBEPTCHIIHH .

@DyHKIMOHANBHAS Hacjeayemas eAuHuIa He ecTh oprad. Oprassl
MYyJbTU(QYHKIUOHATBHBI, HMEIOT MHOro (YHKUUNA. ITOT MNPUHLIUN ObLI
chopmymupoBan A. Jlopaom eme B 1875 1. [42]. B mpomecce sBomronun
GyHKIIMM MOTYT TMepefaBaThCs OT OJHMX OPraHoB JIpyruM, a MoOOYHbBIE
(GYHKIIMM CTaHOBUTHCS OCHOBHBIMH, OJHU (YHKIIMH TPUOOpETAIOTCs, APYyTUe -
yTpauMBaIOTCA.

OKCTpeManbHBIM BBIPAXKEHHUEM OJHOM M3 (PYHKIIMOHAIBHBIX TOYEK 3PEHUS
Moryt cnyxuth cioBa II. K. Anoxuna: “buonory B MIHpOKON CTENEHH
0e3pa3nmu4yHO, KaKUM COYETAaHHEM CTPYKTYp M KaKOW apXUTEKTypou
(GU3HOJIOTHYECKUX MPOIECCOB OOecreynBaeTcsi JaHHas (YHKUHUS, JHUIIb Obl
TOJILKO OHA YCIICIIHO MpHCIOcabiuBana XUBOTHOE K BHEIIHMM YCJIOBHUAM U
MO3BOJIsJIa €MY UJITH T10 ITYTH MPOTPecCUBHOM 3Bosoruu’ [3, c. 135].

OTO TONBKO OJHA W3 KpailHOCTeH. B ¢u3nonornn mux Moxer ObITh, Kak
MuHuMyM, ABe. Emie B 1909 r. Keiit Jltokac, aHanu3upys JTUCKYCCUM BEITUKHX
ouonoroB XIX Beka, MpenoXKuI A KaKIOTO dJIeMeHTa (DYHKIIMOHUPYIOIIEH
cucteMbl (OH HMeNn B BHAY B IEPBYI0 OYepelb KIETKH) pa3inyarh
DYHKYUOHATbHYIO CNOCOOHOCb U PYHKYUOHATIbHOE nosedeHue [52].

[1. K. AHOXUH OOBSBIISIET TJIABHBIM (DYHKITMOHAJILHOE TOBEICHHUE, KOTOPOE
MOXXET JIOCTUTaTbCsd 3a CYET COOPraHu3alld pas3Ju4HbIX 10 CBOHUM
CIIOCOOHOCTSIM ~ 3JIEMEHTOB.  JTOT  aKIEHT JJii  aBTOPOB  TEOpUU
(YHKIIMOHANBHBIX CHCTEM - TEOPHH LIEeJIecO00pa3HOl COOpraHM3allKi - OYCHb
BakeH. Keit Jliokac, pa3genuB CMOCOOHOCTh U TOBEACHHUE, BBIJCISICT Kak
IJIaBHOE CIIOCOOHOCTH. CIIOCOOHOCTH 3JIEMEHTOB OH II0JIAraeT OJWMHAKOBHEIMH,
€ClIi OJMHAKOBBI MX pEaKIuu Ha ojuHakoBble cTuMy’bl. (Ham Takoe
OTpe/IeTICHHE KaXKETCsl OUE€Hb YAOOHBIM JIJIsl JEMOHCTPALMU TOW POJIH, KOTOPYIO
TOYHOCTh M JCTANBHOCTh PACCMOTPEHUS WrpatoT B  (HOPMHUPOBAHUU
OMOJIOrMYECKUX MOHATHI: ¢ KaKOW TOYHOCTHIO U B KAKUX OTHOILIEHUSIX PeaKInu
U CTUMYJIbI MOJIAraloTCs OJUHAKOBBIMU? SICHO, YTO MOJIHOCTHIO OHU COBIA/ATh
HE MOryT. Pa3nu4yHbIMH YpPOBHSIMHM TOYHOCTH U AECTAIBHOCTH MOPOXKIAKOTCS H
pasnyHbIe Ki1acCU(pUKAIIUUA CIIOCOOHOCTEH . )

Yro BakHee: CIIOCOOHOCTH WM moBeeHue? Booliie Tak cTaBUTh BOMPOC
HEJb3s - €CTECTBEHHBIH OTBET TOXKE SIBJSIETCS BOMPOCOM: JIJISI YEro BakHEe?
Jlyi BEDKMBAHMS OTJENBHOM OCOOM - CKOpee BCero, MOBEJACHHUE, XOTS U 3TO He
abCoJIIOTHO, Bellb 0€3 HEKOTOPOro JIOCTATOYHOTO Habopa CHocOOHOCTEW OHO
HEBO3MOKHO. UTO k€ KacaeTcsl MPOrpeCCUBHOM SBOMIOIMH - TO TYT BOOOIIE HET
Ja)ke HaMeKa Ha OJIHO3HAYHOCTh. DBOIIOIUOHUPYIOT CIIOCOOHOCTH 3JIEMEHTOB,
CO3/1aBasi HOBbIE BO3MOKHOCTH I COOpPraHW3auuu, Juisl noseaeHus. C apyrou
CTOPOHBI, HOBBIE (HOPMBI TOBEACHHUS CO3JAIOT HOBBIE YCIOBHS sl O0TOOpa
Cpeall OPraHW3MOB, HECYIIIUE Pa3HbIE CTIOCOOHOCTH.
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Taxoe pasnenenue Ha GyHKIIMOHAIBHbBIE CIIOCOOHOCTH M (PYHKIIMOHAIBHOE
IIOBEJICHUE BBIHYXJAE€T BBECTH JBa Kiacca (PYHKIHMOHAJIBHBIX HACIIETyEMbIX
enuaul. OnuH - A7 CrOCOOHOCTEH, Apyroi - s moBeneHus. MHrepecHas
J€Talb: W  OCOOCHHOCTH  CTPYKTYphl, M XapaKTEPUCTHKH 3JIEMEHTOB
OKa3bIBAIOTCA B OJHOM DSy HacileayeMbiX eauHul. C 3TUM MBI BCTpedaemcs
He BIepBble. KapnoTun M reHOTUN, MEXaHM3Mbl T€HETHYECKON OpraHM3alNu
F€HOMA, F€Hbl U AMUIEHBbl - 3TU MPHUMEPbl BO MHOIOM aHaJOrM4Hbl. B ogHOM
pAAy CTOST HacleAyeMble €AMHHULbI, KOTOpble B JAPYTMX OTHOIIEHUAX (32
UCKJIFOUEHUEM BOCIIPOM3BOJCTBA) JAJIEKO HE OJHOTHUIHBI U JaXKe IMOJYHMHEHBI
JPYT OPYTy Kak CUCTEMA U COCTOSIHUE, AIEMEHT U CTPYKTYpa U T.II.

[Ipumepsl enunuI] moBeAeHUs: cucteMbl SOS-pernapanuyu U yMHOKEHUS
AKTUBHBIX TE€HOB, JICTAHWE M IIOPXaHUE, JIETOYHOE JbIXaHHME M BCE TO XK€
CUMOMOHTHOE THIIEBapeHHe. A BOT W MpPUMEpP, BOIICAIIMA BO MHOTHE
pPYKOBOJACTBa BBUJY cBoell 3abaBHocTU. EcTh pblOKa - OpBI3ryH, KOTOpas,
BBIIVICBBIBAsl B BO3/AYyX CTPYWKY BOJbI, COMBAaE€T HACEKOMBIX [JIsI CBOETO
nponutanus. Hammume Takoro cmocoba  A00BIBaHHS — MHIMUM  MOXKET
paccMaTpuBaThCs KakK €JUHULA [TOBEJCHUS.

Tenepp  eauHuLBI-cIOCOOHOCTH. [ neTaHust M MOpXaHUsA
(MIaHUPOBAHUS ) 3TO - HATUYUE KPBUTHEB WJIM MEPEMOHOK HIIM €I Yero-HuOyab
B 3TOM poje. s 3K30TH4ecKkod pbhIOKM - CIIOCOOHOCTh TOYHO IIJIEBATHCS
(COOTBETCTBYIOIIEE  YCTPOMCTBO  pasiMuYHbIX oOpraHoB). [lus  cucremsl
YMHOXEHHs TeHOB - Hanmuuue B kierouHoil JIHK snemeHTtoB, xommpyrommx
(bepMeHThI 00pPaTHOM TAHCKPHUIILIUH.

CoBpemenHast “‘¢pu3mosiorus cnocoOHOCcTel” paboTaeT B OCHOBHOM Ha
KJIETOYHOM ypoBHE. TyT CHOCOOHOCTH COCTOAT B TOM, YTO Ha OMNpECICHHBIC
CUTHaibl (Yalle BCEro XMMHYECKHE) KIETKH pearupyroT OIpeaeIeHHbIM
o0pa3oM (YacTo - TOXXKE€ XHMHUYECKHUM, CUHTE3UPYS WM BBIJICISS pa3inyHbIC
BemiecTtBa). IloBeneHue 31ech 3aKOYaeTcss B ONPENEICHHOM CHUCTEME
B3aMMHOI peryisiuu, B pe3ylibTaTe KOTOPOl Kakas-TO 4acTh CIOCOOHOCTEH
peanusyeTcs, U OpraHu3M B CBOEH KU3HU CTAHOBUTCS TEM, UTO OH €CTb.

YCII0BHOCTh M HEaOCONIOTHOCTh PE3KOr0 pa3TpaHUyYEHUs] TOBEACHUS U
CHOCOOHOCTEW CTAHOBUTCA SCHOM TIpU PACCMOTPEHHUU HHIUBUAYAJIBHOTO
pa3BuTHsi. CHOCOOHOCTH 3JIEMEHTOB CKJIAJBIBAIOTCS B XOJI€ STOTO PAa3BUTHS KaK
pe3yabpTaT MOBEAEHUs - AU(PPEpEeHIMPOBKAa KIETOK BO MHOI'OM 3aBUCHUT OT MX
B3anMoJielicTBusl. KOHEUHO, MOTEHIMaIbHOE pa3sHooOpa3ne CrmocoOHOCTEH
IPEIONpPEAEIEHO HACIEACTBEHHOCTbIO, HO KakMe€ U3 HUX M Kak CTaHyT
pearbHOCThIO, 3aBUCUT OT (DYHKIIMOHAJIBLHOTO TOBEICHHS KIETOK B IMpPOILECCe
pa3BUTHS.

Mo>xHo ObUTO OBI CKa3aTh TaK: B MHAMBHUIYaJIbHOM Pa3BUTHH CIIOCOOHOCTHU
CKJIaJIbIBAIOTCSI, @ IOTOM HJET MOBEACHUE MPH 3aJJlaHHBIX cocoOHOCTIX. U Tak
U He Tak. Monene “pa3BUTHE - HOpMajibHasl >KU3Hb - CTAPEHUE - CMEPTH ,
KOTOPOW MBI HE IOJIb3YEMCsI, BCE K€ YIPOILIAET PeaJbHOCTh (KAK U IMOJOKEHO
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Mozaenn). “bonpime OWOJOTrMYECKHE dYachkl” HE OCTAHABIMBAIOTCS  OT
OIUTOIOTBOPEHUSI 10 CAMOM CMEPTH, U TE€ e MPOLIECChl, KOTOPhIE MBI B Ooiiee
MIPOCTOM MOJIETN OTPECNIIeM KaK OTBETCTBEHHBIC 3a Pa3BUTHE, BEAYT HAC BCIO
KW3Hb U IPUBOJAT K CTAPEHHUIO U cMepTH [39].

OT0 emie ogHa MOENb, U OHA MpencTaBigercs Oosee MIoA0TBOpHOM. C
TaKOW TOYKH 3pEHUsl I[IOBEJECHUE W3MEHSET CIHOCOOHOCTH, CHOCOOHOCTU
BBIPAKAIOTCSI B TIOBEJICHHUH, ITMKJI 3aMBIKACTCS W TaK Jajiee, 10 KOHIa. MOXKHO,
KOHEYHO, BBECTHM [Ba MaciuiTaba BpEeMEHHU: BpeMsl akTa I[OBEJICHUS W
XapakTEepHOE BpeMs H3MEHEHHUs CrHocoOHocTel. Ha HavdambHBIX CTagusx
WHIMBUIYaJbHOTO pPAa3BUTUS OHM OJIM3KH, a MOTOM pPa3iHuus MEXAY HUMHU

HapacTaroT.

CyIIeCTBEHHYIO pOJb B pa3leliecHHH (PU3MOJIOTHYECKHX CHOCOOHOCTEH W
MOBEJICHUS urpaet MPOCTPAHCTBEHHBIN Macirao: CIIOCOOHOCTH
MaKpOCKOITMYECKOTO YPOBHS CyThb pe3ynbTar TIOBE/ICHUS Ha

MHUKPOCKOIIMYECKOM YPOBHE, CIHOCOOHOCTH OpPraHOB CO3JAIOTCS TOBEIACHHEM
KJIETOK.

YroObl syumie pa3oOparbcs ¢ (GYHKIHMOHAIBHBIMH — HAcIEIyeMbIMU
€IMHULIAMU, TIOTIBITAEMCS TOHATh, KaK CTPOMUTCA JUIsl HUX MOJENb TUna “oTdop
M0 TpHU3HAKY’ - KHPINUYMKHA M TpeIBapUTEIbHBbIC IIAard 3BOJIOLMOHHBIX
Mojiesiei (OCHOBBI U a3bl).

Y1oObl MOCTPOUTH TaKyI0 MOJIENb, HaJ0 (POPMAM30BaTh TOT BBIUTPHIII
JUIl CBOETO BOCIIPOM3BOJICTBA, KOTOPBI HECET (PYHKLIMOHUPOBAHUE EIUHMIIBI,
U, C JpYrod CTOpPOHBI, ONHCaTh ‘“LeHYy , KOTOPYI IUIATUT OPraHu3M 3a
OCYILIECTBJIEHNE (PYHKIIMU WUJIH 3@ CO3/IaHUE CIIOCOOHOCTH.

[TpusHakoM, MO KOTOPOMY UIET OTOOD, SIBISAETCS UHMEHCUBHOCHb, C KAKOU
BBIMOJHSIOTCS (DYHKIMU WIM BBIpaKE€HA CIIOCOOHOCTh. W BBIMIpHILI, M IUIATa
3aBUCAT OT OJTOM WHTEHCUBHOCTH. WTak, (yHKIMOHaIbHAs HaciexyeMas
€IMHUIA OOBIYHO MMEET JABOMHOE BBIPAXKEHUE - KAUECTBEHHOE OMMCAHUE IUIIOC
YHUCIIO0 - MHTEHCUBHOCTh. Jl0 3TOro 0 umcie pedn He ObUIO, a MPH TOIBITKE
MOJICIUPOBaHMUsS OHO cpa3y mnosBwiock. He onHa Hacienyemas equHMIA
COOTBETCTBYeT  (DyHKIMM, a cpa3y IO MEHBIIEH Mepe  OTpPe3oK
B3aMMOMCKIIFOYAIOIINX BO3MOKHOCTEM.

[Tpu ype3mepHoOil MHTeHCH(UKAIMKU (PYHKUIMU BBIUTPHII YyXe He Oyaer
3aMETHO YBEJIUYMBATHCA (MOYKET OBITh, Ja)K€ YMEHBIIMUTCS), a IUJIaTa CHIIBHO
Bo3pacteT. llpm ManbiX WHTEHCHBHOCTSIX, HAlPOTUB, IUIaTa MOXET pacTH
MEMJICHHEE, Ye€M BBIMIPbIII. B 3TOM cioyyae cyliecTByeT ONTUMAalbHas
MHTEHCUBHOCTh. ECnM ke Ha BCeM HWHTEpBaje BO3MOXKHBIX HHTEHCHBHOCTEH
BBIMIPBIII pacTeT MeIJIEHHEE, YeM IulaTa, TO ONTUMAJIEH OTKa3 OT (YHKIHH -
HyJIeBasi UHTEHCUBHOCTb.

W BeMrpbII, W IUIATa JOJDKHBI U3MEPATHCA B OJHUX enuHuuax. Jlyume
BCero - B koaduimenra pazmuoxenus. Ho ato e Bcerna ymaercs. Torna Ha
IOMOIIb NMPUXOAUT MPEACTABICHUE O pecypcax: (yHKLHs JOCTaBISIET PECypc
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OpraHus3My, HO TNPH JTOM Ha Hee TOXKE TpaTUTCS pecypc. B mpocrenmmx
IIpUMeEpax pecypc OAWH, U3MEPEHHBIN, HAIpUMep, sHepruei. Hakoner, M0XHO
paccMaTpuBaTh CUCTEMY CO MHOTMMH pEeCcypcaMu: D3SHEpIus, pas3jInyHbIe
BEILIECTBA U T.J.

[lepBast BcTpeua ¢ miatoi 3a QpyHKIHKIO MpoU30ILia y Hac B riaBe “Otbop
no npuzHaky”. [TomHuTe, ciiydaitHoe 00pa3oBaHUe 3aIUTHBIX MPUCTIOCOOICHUMN
¥ TUIaTa 3a 3TO - MEHbIIIEe KOJIMYECTBO MOTOMKOB Yy 3allIUIIIEHHBIX 0CO0EH, eciy,
KOHEUYHO, CpeJla HE arpecCUBHa.

CnoskHee, 4eM JUIS MOBEJEHUS, OOCTOUT JIENO C IIATOM 3a CIIOCOOHOCTB.
KoneyHo, cmocoOHOCTh HAAO MOJACPKUBATH M TPAaTUTh Ha 3TO pecypcebl. Ho
KaK y4ecTb 3aTpaTbl Ha HEE B XOJE MHAMBUIYAIBHOTO pa3BUTHA? A Belb OHU
MOTYT OBITh CYIIIECTBEHHEE PACX0J/I0B Ha MOJACPKAHUE.

Ectb Takoifi mpueM - CUMTAIOT, YTO KaXJas CIOCOOHOCTh MOXKET
YCUJIMBATbCS  TOJBKO 3a cueT Apyrux. YrtoObl ¢opManu3oBaTh 3TO
YTBEPKIEHUE, BBOJUTCS “‘6eKmop unmercuenocmeu’ - HAOOP HHTEHCUBHOCTEN
BBIPKEHHUS JUIsI BCEX CIOCOOHOCTEN. YTBEp)KIaeTcsi, YTO MHOXKECTBO BCEX
BO3MOXHBIX 3HAYEHUIl 3TOr0 BEKTOpa OTPAaHUYEHO M B COOTBETCTBYIOLIEM
MHOTOMEPHOM TIPOCTPAHCTBE BBOJAWUTCA €ro rpaHuna. OHa Ha3bpIBaeTCs
mHuoocecmeom  Momuvio-Kepmaxa [90]. VBB, B 3TOM ciy4yae HE YyHaercs
UCCIIeIOBaTh OTOOp MO OJTHOMY NPHU3HAKY - CBSI3U MEX]Yy HUMHU 3aCTaBISIOT
u3y4yaThb OTOOp HA MHOTOMEPHOM MHOXecTBe M»aThio-KepMmaka. buonornuecku
BBIJICJICH CIIy4ail, KOT/la pa3BUTHUE CIOCOOHOCTEHW NOCTHraeTcsi M3-3a OOJIbLINX
3aTpar Ha NOTOMCTBO (KaK y MJICKOTTUTAIOIINX ).

C Touku 3peHus, onpeaessseMor sBodronueld (YHKIHMA, BaK€H BOIPOC:
JaeT M paccMarpuBaemas — (QYHKIHMS — Kakue-nuOo — MpeuMyIecTBa,
MIPEBOCXOSIINE 3aTpaTbl HA HEE NPU MAajblX MHTECHCUBHOCTSAX MPOSIBICHUS.
Ecnu na, To Torna oHa MOKET pa3BUBAThCS U JOCTHIaTh CBOETO ONTHMAJIBHOTO
BbIpakeHUs. ECIM HET, TO BO3HUKHYTH “‘C HYJISI” OHA HE MOXET.

[Toxxamyit, HamOoyiee WHTEpecHa CHUTyalus, Korga (QYHKIUS BBITOJHA
(BBIMTPBILI MPEBOCXOAUT PACXOJ) TOJBKO MPU CPEAHUX MHTEHCUBHOCTSAX. JTO
BecbMa BeposATHO. KoMy HYXKHBI, HallpuMep, MHKPOJO03bl MHUILIEBAPUTEIbHBIX
cokoB? OHM MOTYT NMPUOOPECTH 3HAYEHUE TOJIBKO C KOHEUHBIX, OT/IaJICHHBIX OT
HYJISl KOJTMYECTBE M aKTUBHOCTH. A “UyThb-4yTh IJIEBaThCs OpPBITYHY COBCEM
HE HY>KHO. 3aTpaThl e U MPU MAIBIX UHTEHCUBHOCTSIX UM MPOMOPUHAOHAIBHBI.

BosHukHOBeHHE HOBBIX (YHKIMM, HauWHAs CO CBEpXMajod HX
WHTEHCUBHOCTH , K&KETCSI MAJIOBEPOSATHBIM. COOTHOIIEHUSI BBIMTPBIILA U 3aTPAT
B 3aBUCUMOCTH OT HWHTEHCUBHOCTEH HMMEIOT, CKOpee BCEro, BHU],
MPEACTABICHHBIA HAa PUCYHKE. DTO, KOHEYHO, TUIIOTE3a, HO OHA KaXKETCSI OUYCHb
npaBaonoao0Ho#. KoHTpripumeps! Kk Helt u3 (pU3n0I0THH HaM HEU3BECTHBHI.

B cuny ckazanHoro mnpuoOperaeTr 0co0o€  3HAueHUE  SIBJICHHE
npeoadanmayuu [28]. CocOOHOCTh HapalIMBaEeTCs 0 HEKOTOPOTO MOpora Kak
nmo6ouHbId 3G dexT apyrod GyHKIMH W JIHIIb TOCIE TMPOXOXKIECHUS IOpora
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CTAaHOBHTCS ‘‘BBITOJTHOM’, TIOJXBATHIBAETCS MOBEICHUEM, a TIOTOM B OTOOPOM.
[To-npyromy Bpojie Obl 0OBIYHO U OBITH HE MOXET, Pa3Be 4YTO KpyIHas MyTalus
CIIy9aifHO cpa3y co37aeT HOBYIO cucTeMy. [IoJHOCTBIO MpeHeOperaTh TaKou
BO3MOHOCTBIO HEJb3sl, XOTsI OHa KakeTcs MeHee BeposTHOM. (Ho kTo u3mepsin
3TH BEPOATHOCTH ?)

CooTHolIeHHE MEXAY HBOJIOIHUEH CcrocoOHOCTeW M (PYHKIIMOHAIBLHOTO
MOBEJICHUSI TPEJICTABIACTCS B MEPBOM (WM Jaxe “HyJeBOM’) MPUOIUKEHUU
Tak. 3a CYeT MaJlbIX Bapualnuii u otrdopa (a, MOXKET ObITh, NMPHU YYaCTHH
MPOLIECCOB HaIpaBJIECHHOU U3MEHYUBOCTH ) 191 (4} “aganTorenes”,
COBEpIIECHCTBOBaHME  uMerouuxcss  ¢yHkuui.  HoBele — cmocoOHOCTH
HAKaIUITMBAIOTCS. KOPPETSATUBHO (110 XO1y) U “‘CIOCOOHOCTSMU”, CTPOTO TOBOPS,
MOKa HE SBIAIOTCS - YTO 3TO 3a CHOCOOHOCTU 0e3 (YHKIMOHUPOBAHMS ?
HauunHass ¢ HEKOTOpPOro TMOpOora WHTEHCHUBHOCTH CBOETO IPOSIBICHUSA,
CIIOCOOHOCTH HAYMHAIOT CHauaja ciy4yaiiHo, a moToM (0TOOp uaeT!) Bce yaiie
BKJIFOUAIOTCS B TIOJBM)KHBIC CHCTEMBI (DYHKIIMOHUPOBAHUS - MOSBIISCTCS HOBAS
eauHuIa noseaeHua. OHa WU3MEHSET CUTYAIMIO, “‘alanToreHe3” HAauMHAET WUJITH
B JIPyrOM HAIMPABJICHUU.

HeobxoaumocTe mpeojosieHds Tmopora Juis TOro, YTOObl HOBBIE
CIIOCOOHOCTH CTaJli TIOJIC3HBI, HABOJUT HA MBICIb, YTO JEUCTBUTEIHLHO HOBOE
Ha KJIETOYHOM YPOBHE BO3HHKA€T PEAKO - HOBOE €CThb XOpOILIO
MeperpyninupoBaHHOE CTAPOE.

A. M. VroneBbiM co3laHa KOHUENUUA (YHKIUOHAIBHBIX OJIOKOB,
peKOMOMHAIIMEH W CPaBHUTEIHLHO MAaJoOW aJanTUBHOM HW3MEHYHUBOCTHIO
KOTOPBIX CO37IaHO Bce (PYHKIIMOHAIbHOE pazHooOpasue. Monorpadus [101]
HACBhIIIEHA  WHTEPECHEUIIMMH  NOpUMEpaMu,  NOATBEPXKAAOUUMU  ITY
KOHILICTIIUIO.

KoskHble 11bl JSATYHIEK NPUCYTCTBYIOT B KEIYJOYHO-KUIIEYHOM TpPaKTe
miekonuTaronmx. Tam oHM pabotatoT ropmoHamMu. CTepouHBIE TOPMOHBI
BBIPA0ATHIBAIOTCS HE TOJHKO Y MO3BOHOYHBIX, HO M y TPHUOOB, U Yy PACTCHHUIA.
BaxHbli1 TOPMOH HEUPOTEH3UH. JIEHCTBYIOIMI HA HEPBHYIO CHUCTEMY, BBISBIICH
y TyOOK. A y TeX HE TO YTO HEPBOB - JaK€ HACTOSIIUX OpraHoB HeT. CIHCOK
coBmajieHni orpomeH. VIckitroueHnuit Bpojie Obl MEHBIIIE.

[Ipy mepBOM 3HAKOMCTBE TakKWe (PaKThl BBI3BIBAIOT TOUYTH MHUCTHUECKOE
YyBCTBO I€pe]] HEMOCTHKHUMBIM €JIMHCTBOM CTOJIb pa3HooOpa3Hoit JKuzHu.
Haumnaer ka3aThCsi, YTO OBOJIONUSA JBIWXKETCS CPAaBHUTEIBHO CIA0BIM
aJIanToreHe30M (YHKIHUOHAIBHBIX CIIOCOOHOCTEN U MPOUCXOSAIIUMU BPEMS OT
BPEMEHU KapIWHAIBHBIMU TIEPECTpOiKaMu (YYHKIIMOHATHHOTO TTOBECHUS.

MoxHO mnpennonaratb, 4TO 3aTpaTbl Ha 3aKIaJKy B HHAUBUIYAIBHOM
pa3BUTUH HOBOTO (HYHKIIMOHAIHHOTO TIOBEJACHHSI MEHBINE, YeM Ha HOBYIO
crocoOHoCcTh. OT Takoro MpPEeANnoJOXKEeHUs NPUXOAUM K JIOTrajIke, 4YTO Ha
JIOCTaTOYHO DJIEMEHTAPHOM OHMOXMMHUYECKOM U (U3NOIOTUYECKOM YpPOBHE
HBOJIIOIIMM  CIOCOOHOCTEW TMOYTH HET M MPOrpecc - H3TO OSBOJIOLHUA
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(YHKIIMOHAIBHOTO TIOBECHUS TPU (PUKCUPOBAHHBIX CHOCOOHOCTSIX. ITO
yHOpOIIeHUE MpeAbIAYIeH MOJeNu (aanTorene3 crocoOHOCTEN - mepecTpoiika
TOBEJICHUS - HOBBIM aalTOreHE3...).

He Hano myTath 3TM CUMIIATUYHBIE MOJEIN C PEAIbHOCTHIO. XOPOIIO ObI C
UX TIOMOIIBIO TPOWUTH KOJOCCAIbHBIM Oarak JaHHBIX CPaBHUTEIHHOU
dbuzuosiorun U 3moOpuosorun. MHoroe yxke ciaemano [101], Ho eme Oosbliie
npenctout. HakmagpiBas BO Bcex choydasx Ha MaTepuan (U3HOJIOTUU
OTIMO3UIHIO “PU3NOIIOTHYECKHE CIIOCOOHOCTHU - (U3UOIOTUUECKOe MOBEIeHUE”,
BBIICIISIE COOTBETCTBYIOIIME HACIEAYEMbIE E€OUHULBI M paccMaTpuBas UX
COTIPSDKEHHYIO ABOJIIOIMIO, MOKHO MHOTO€ IMOHSATh B uMcTOpuu JKH3HU U B €€
HACTOSIILIEM.

[IpencrapinsieTcss BEpOSTHBIM, YTO HAMOOJBIINE TPYJHOCTH U CIIOPBI OYIET
OpU 3TOM BBI3BIBaTh pa3felicHHe Ha crnocoOHocTH U moBeneHue. OHO
HEOJIHO3HAYHO, HO HWMEHHO YyJayHOe IMPOBEJICHHUE pa30HEeHHs BO MHOI'OM
npefonpeaenseT ycmexX WM HeyAadyy MOAeTupoBaHus. XOpomio Obl emre
MPEICTaBUTh CIIOCOOHOCTH KaK MPOIECC U CBS3aTh MX C MOBEJCHUEM, BKIIIOUNB
TEM caMbIM OoJbllIe OMOJIOTUYECKUE Yachl, OTMEPSIONINE BPEeMsl KU3HU. Y BBI,
ATO MOKa U3 00JIACTH UJI€aJIOB.

Wtak, rurantckoe pasHooOpa3ue HaCIeIyeMbIX €IUHHI: OT TEHOB U
KapuoTuna 10 (GYHKIMOHAIBHBIX €AMHHI] criocoOHOCTel M moBeaeHus. Camoe
CTpaHHOE, YTO MPHU OJAMHAKOBOM BpPEMEHH CyIllecTBOBaHUS (0oTOopa) T oHU Bce
CTOAT B OJAHOW MOJIETH PSAJOM, KaK paBHbIE: BOT OPTaHMU3M, a BOT CIIHCOK €ro
HACJIEAYEMBIX €TUHHI]. DTOT CIIUCOK U €CTh 0000WeHHbIl 2EHOMUN.

Ecnu 3a0biTh O BceX MPOYMX OTHOILIEHUSX MEXKIY HAcleoyeMbIMU
eIMHUIIAMHU, KPOME YICHCTBA B 000OIIEHHBIX T€HOTUIIAX BO3MOXKHBIX CYIIECTB,
TO Kakue CBA3M ocTaHyTcsi? MHbIMH cioBamu, Oojee (HOpMabHO: MOXKET JIH
MIPOU3BOJILHOE MHOXKECTBO HACIEAYEMbIX €IWHHI]I COCTaBUTh OOOOIICHHBIN
TEHOTUIT HEKOTOpOTo BO3MOXKHOTo cymiectBa? Ecinu  Her, TO KakoBO
MPOCTPAHCTBO JOIYCTUMBIX BO3MOKHOCTEH ?

Bormpocsl Takoro poaa yxke oOcyxnanuch. B kuure I'. A. 3aBap3una o
cucreMatuke Oaktepuit [48], wumeromel mnoxazaronoBok “TIpoctpancTBo
JIOTUYECKUX BO3MOXHOCTEW’, B KayeCTBE OCHOBHOI'O OTHOIICHUS MEXIY
IpU3HAaKaMH (HaclieqyeMbIMU, KOHEUYHO) pacCMaTPUBAETCS HCKIIOYEHHUE: €CIH
€CThb OJIHO, TO HET JApyroro. Bo3MOXKHO Tak)Ke OTHOIIEHWE: OJUH TpPU3HAK -
yCIIoBHE, HE0OXOoaMMoe Il APyroro (OHO HE JOCTATOYHOE). DTO - MapHBIC
(OunapHbie) OTHOIIECHUS. ECTECTBEHHO, YTO UMH HCYEPMBIBAIOTCS JAJIEKO HE
BCE OTHOLIEHUsA. MOXHO, HampuUMep, paccMaTpuUBaThb TPOWHBIE OTHOLIEHUS
(HampuMep, 1Ba IEMEHTa UCKIIYAIOT TPETHil), yeTBepHbIE U T.11. MOXHO U 10-
npyromy. Hampumep, BakHO€ CBOMCTBO €AMHHUII - OOpa30BaHHE IOJHOTO
B3aMMOUCKIIIOYAIONIET0 Ha0opa: JII0OON OpraHu3M U3 paccMaTpUBAEMbIX HECET
eIMHUIly U3 Habopa, MpUYeM TOJILKO OJHY. Brinenenue takux HaOOpOB - OAHMH
U3 MPUEMOB JIJIsl OIMCAHUSI OTHOUICHUN MEXIy €TMHUIIAMU.
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Hakonen, 4ToObl HE BO3HUKJIO OIIYIICHUS HCKIIOUUTENBHON MPOCTOTHI,
HAaIlOMHUM OTHOILIEHUS MEXJy aUIeIMU B TEHETHKE: ajulelld JEJATCS Ha
JOKYCBI, KaXIbplii OpPraHu3M HeceT He Oojee [BYX pa3jMuYHbIX ajuleje B
KOKIOM JIOKyce. OJTO - Ha s3blke Monenu Mennens-Moranncena. A
nombITaTech cHOPMYIMPOBAaTh B3aUMOOTHOIICHHUS MEXIy €AHMHHUIIAMHU -
reHaMu, He npuberas K sI3bIKy 3TOW Mojemnu !

Htax, BOmpoc 0 mMpOCTpaHCTBE BO3MOKHBIX 00OOMIEHHBIX TeHOTUIOB. OHO
COJIEP’)KUTCSI B CEMEHCTBE BCEX MHOYKECTB, COCTABJICHHBIX W3 HACJIEIyEeMBIX
€IMHMI, HO MEHbIIEe Bcero. HekoTopble MHOXKECTBA HEBO3MOXHBI -
CYLIECTBYIOIIIMX T'€HOTUIOB ObITh HE MOXKeT. CylllecTBYyeT CHUCTEMa 3alpeToB,
HO ee BHJI 3apaHee HensBecTeH. bosee Toro, B 0011eM BUjIE €€ HeNlb3s OMyYUTh
U IIpeJICKa3aTh. B KaKOM KOHKPETHOM Cilydae, Ul KaXk10i Mojienu oHa OyneT
UMETh CBOIO CTIEHU(DUUYECKYIO CTPYKTYPY.

OcoOblii HMHTEpeC NPEACTABISAET H3YYEHHME HACIEIOBAaHUS Ha TaKHUX
BpEMEHAaX, KOrJa YK€ HAa4YMHAET CKa3bIBaThCA HM3MEHUYHMBOCTHb - HE CIMILKOM
CWIBHO, HO YK€ 3aMeTHO. [Ipy 5TOM BO3HMKAET Ha/leK/a YJIOBUTH IIEPBbIE LIaru
3BOIIOIMHU. COOTBETCTBYIOIIME BpPEMEHA IS Pa3HbIX HACIEAYEMBIX €IMHMI] HE
coBrmajgatoT. M nus kaxxgoro Macmrada BpEMEHM MOXKHO 110 AHAJIOTUU C
noapasaenenusamMu  JIHK  Beigenuts  cpenm HacinegyeMblX — €OUHUIL
(akyIbTaTUBHYIO KOMIIOHEHTY M OCHOBHYIO, KJIACCUUECKYIO U OanaHcoByro. Ha
ATHX BpeMeHax (aKyIbTaTHUBHAs KOMIIOHEHTa OyJeT OTHOCUTENbHO JabuiabHa U
CBITPAET POJb ONEPATMBHOM IaMATH, a OCHOBHAas - JOJIOBPEMEHHOM,
KJaccuuyeckas OyAyT OMHCHIBATh BHYTPUTPYIIIOBOE MMOCTOSHCTBO, a OalaHCOBas
- peKOMOMHHpyeMOEe BHYTpUIpymnmoBoe pasHooOpaszue (kak um i JIHK, B
OTpE/IEeTICHNH KJIACCUYECKOM M 0alaHCOBOW KOMIIOHEHT O0S3aTENbHO y4yacTHe
BBIJICJICHHO!N TPyl OPraHU3MOB).

3aBUCUMOCTH OT MaciTaba BpeMEeHH U, KOHEYHO, TOYHOCTH (JI€TaTbHOCTH )
onucaHuil oos3atenbHa. C yBEIMYEHHEM BPEMEHM WJIM MOBBILIEHMEM TOYHOCTHU
¢dakynpraTBHas W OajaHcoBas  KOMIIOHEHTBI CKOpEe BCEro  TaKxke
YBEJIMUMBAKOTCS, @ OCHOBHASI M KJIACCUYECKAS - YMEHBIIAKOTCS.

Jlnisa mronei, MPUBBIKIINX OTHOCUTHCS K OMIMO3UIUHU “‘PEHOTHN - TEeHOTHIT
KaKk K OTpaXeHHI0 o0me@uiocockoro mNpOTHUBOIOCTABICHUS ‘‘SIBICHUE -
CYITHOCTh”, OJHOBPEMEHHOE BKJIIOUYCHHE B OOOOIICHHBIC TEHOTHIBI W
TPAJIULIUOHHO (PEHOTUINYECKUX, U TPAJIULIUOHHO TIE€HETHMUECKHUX DJIEMEHTOB
MOKET MPEACTABIATHCS SKIEKTUKOW, cOeAMHEHMEM HecoeauHumoro. Ho ecnm
BBIJICJIUTh B KauecTBE 0a30BOro MpOILECC MOYTH TOYHOTO BOCIPOU3BOJCTBA, TO
€CTECTBEHHBIM 00pa3oM OOBEIMHSAIOTCA B €IMHBIM CIUCOK BCE T€ CAMHULIBI,
KOTOpBIE ““Ha 3aJaHHBIX BPEMEHAaX B 3aJaHHBIX YCIOBUAX BOCIPOU3BOIATCA C
3aJJaHHON TOYHOCTBIO”. OHM PA3NHUYAIOTCS B JPYTUX OTHOIIEHHUAX, a B 3TOM
CTOAT PSIOM.

Kak MonenupoBaTh mpoliecc BOCHPOM3BOJCTBA HACIEAYEMbIX €IUHUIL?
MOKHO NPUHATH CIEAYIOUIYIO cXeMy NocTpoeHHs. CHadama CTpOSITCS MOZEIIN
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TOYHOTO BOCIPOM3BOJCTBA - MOJENM OTOOpa, a MOTOM K HHUM B KauyecTBE
BO3MYIIEHUH H00aBISIETCS H3MEHUNBOCTb.

YroObl cTpouTh MOAENH oOTOOpa, HAIO 3a4aTh MOTEHLHUAIbHOE
pa3HooOpa3me HacieayeMblx eauHuil. bynem o6Go3nHawate ero Y. OCHOBHOM
AJIEMEHT MOJIEIH - pacmpesiesienne onomaccel 1o Y. B mpocreitiem ciaydae st
JTUCKPETHBIX Y 3TO pacrpe/elieHue COTOCTABISICT KaKIOW €IWHUIE - TOUYKE Ha
Y - umcno: Ouomaccy TeX CyIIECTB, YTO HECYT 3Ty €IWHHUIly. MaTeMaTuku
3HAIOT, Kak o0000marh 3TO oOmpeneieHHe Ha mpousBoibHBIe Y. byaem
0003HauaTh pacnpeneacHue OnomMaccel o Y OyKkBoi f.

3a KaKIIbIi TIar BpEMEHH B pacmpeeieHUH Y4TO-TO TIPOUCXOINT: KaKHX-TO
HAClIEyeMbIX  €IWHHUI] MOXET CTaTb  OOJbllle, KAaKUX-TO  MEHBbIIIE.
Pacnipenenenue f 3aBucut oT BpeMeHH f. [Ipm HEOOXOAMMOCTH OTMETHTH 3TO
00CTOATENBCTBO Oy/iEM IOJIb30BaThCcs 0003HauUE€HUEM f, - paclpeneneHue f B

MOMEHT ¢. 3auKCHpyeM BEIUYUHY IIara rmo BpeMeHu A.
M3menenue f, 3a BpeMs mara A 3anuchbIBacTCs B BUJEC

Jeen =K. (1)
16
Muoxurens k HaszpBaeTCs KodQppuyuenmom pasmuodcenus .  Jns
KaXXI0T0 OMPEJICIICHHOTO I1ara 1Mo BpeMeHHU k - QYHKIHS TOYKA y U3 Y : Kaxaas

eAMHUIIA ) UMEET CBOM K03 UITMEeHT pasMHOKeHUs k().
Ot yero emte 3aBUcUT k? OT MHOTOrO: OT HAYAJILHOTO paclpeAeaeHus f; u

OT COJIHEYHOM aKTHUBHOCTH, OT PACIpPEAEJICHUS OPTraHW3MOB IO T€HOTHUIAM H
BenuumHbl mmara A, .. . Tak He sBusercs au 3anuch (1) JUIIEHHOU
cHelManbHOro cMmbicia? Pacripenenenue f,,, MoyydaeTcs U3 f, YMHOXEHHEM

Ha Kakyro-To GyHKIuio. Beeraa mm 370 BO3MOXKHO?

Her. 3anuce (1) HeceT B cebe BaKHBIN 3aKOH COXpPaHEHUS: €CIIU IIe-T0O B ¥
pacmupeneseHie - Hylb, TO U B JaJbHEUIIIEM OHO OyAeT TeM HyJeM, TaK Kak &,
YMHOXEHHOE Ha HYJIb, €CTh HYJb. JTO €CTh (hOpMaJbHOE BBIPAXKEHUE TOYHOTO
HACJICZIOBAHHUS : €CIM B HaYAJIbHBII MOMEHT HAClIeyeMOW €TUHUIIBI HET, TO OHa
U TOTOM He mnosBUTcA. HacnenoBanwe npeacTaeT B MOJENAX 3aKOHOM
COXpaHEeHUs (TOYHEE, HE YMEHBIICHHS) MHOKECTBA HYyJIEH f,.

COBOKYNTHOCTh ~ HACJIEIYEMBIX  €IMHHUL H3-3a  HACJEJAOBaHUS  HE
YBEIMYMBACTCA, HO HA YMEHBIIEHHWE 3ampeToB HeT. “To, 4YTO MOXKET
UCTIOPTUTHCA, TOPTUTCS (0AMH U3 3aKkoHOB [lapkuHcona). Ecnu coBOKymHOCTH
BO3MOXHBIX HACJIEAYEMbIX E€IUHUIl JIOCTATOYHO BEJIUKa, TO CO BPEMEHEM B
TUMIAYHOM CHUTYyallMd OCTAaHYTCSl CpPAaBHUTENHLHO HEMHOTHME - HU30paHHBIE.
[Ipouzoiiger oTOOp. DTO YTBEpPXKIAEHUE NPHU JAOCTATOYHON KOHKPETU3ALUU
MMEET CUITy MaTeMaTUYECKON TeopeMsbl [35].

Kak waiitu k? Ilpu oTBeTe Ha 3TOT BOMPOC OTUETIMBO IPOSIBISICTCS
HEaBTOHOMHOCTb JTUHAMHKHU pacnpeaeneHus f, U TpyAHOCTH €€ 000COOIeHMUS.

16
Bor ono - JAOJTOXAaHHOC ONIPCACIICHUC KOB(I)q)I/ILII/ICHTa PA3MHOKCHUA Y€PE3 €ro MECTO B YPABHCHUAX.
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Benp f nake He TeHOTEHB, HE paclpe/esicHie TeHOTHUIIOB, a emle Oomee OemHas
IPOCKIIUS - TCHb TCHOTCHH.

[TepBbiM miarom ot Y ¥ f K KOHCTPYHPOBAHUIO kK MOXKET CIYKHTh 3aJaHUE
IPOCTPAaHCTBA BO3MOXHBIX T'€HOTUNIOB X ¥ TMpPaBWI PEKOMOWHAIMH: KaK W3
TCHOTHITOB TIPEJKOB CTPOSTCSI TEHOTUIIBI IOTOMKOB.

Kaxxnomy reHotumy comoctapisiercss opranu3m. CBoiicTBa opraHm3Ma,
BOXHBIC JUIS BBDKMBAaHUS W Pa3MHOXKCHHS, 3aBUCAT M OT TEHOTHIIA, W OT
ycioBHiA. BOT 3Ty-To 3aBUCHMOCTB M HaJ0 33/1aTh IOCIE TOTO, KaK OMUCAHO X.

Ycmex opraHu3Ma B OCTaBJICHUHM IMOTOMCTBA, a, 3HAYUT, M €0 BKJIA] B
TEHOTHITBI CIICAYIONIET0 TIOKOJICHUSI, 3aBUCHT OT Cpelbl OOWTaHWs, Kak Bl
NOMHUTE, TpPUEAWHOW (KOCHAsi, >KWBas - (CHOTHIIMYECKAsl, >KUBAs -
TeHOTHINYECKast). 3HAUUT, HAJ0 33JaTh U ATy 3aBHCUMOCTh, a TAK)KE OIHCATh
COBOKYITHOCTh BO3MOJKHBIX BAPUAHTOB U COCTOSIHUH CPE/IbI.

Xu3Hp W3MEHSET KOCHYI0 KOMIIOHEHTY cBoel cpenbl oOutanus. Hano
NPEJCTaBUTh B MOJIEIM U OTH TPOIECCHI - KaK 3a IIar BPEMEHH OPTaHU3MBbI,
pacrmpeieicHHble TI0 Pa3IMYHBIM YCIOBHSM CpEIbl, MEHSIOT €€ KOCHYIO
COCTaBJIAIONIYIO.

HakoHen, HYXHO BBECTHM OJBOJIOIMOHUDYIOIIEE IIeNOe, HalpuMmep,
ouocdepy mnu 6moreoneHo3. Kakum obpazom OyayT ouepyuBaTHCS PAMKH IS
MOJICTIH, pa3ejeHUE IPOIECCOB HAa BHEIIHHE W BHYTPEHHUE W T.II. 3/€Ch
HOPOIO TOKUIAET KOBAPHOE HECOBMACHNE OMOTEOIIEHO30B U CPEIHI.

BBeseHa neceHka TPOCTPAaHCTB M HYy)KHA JIECEHKAa pacrpenesieHuid. Y -
IPOCTPAHCTBO HACIEAYEMBIX €IWHMI, f - pachpeieneHne OMOMAacChl 10
HacleIyeMbIM eJWHHUIaM. X - MPOCTPAHCTBO TEHOTHIIOB, M IyCTh ¢ -

pacnpeneneHue OWOMAcChl TO TEHOTHUNaM (TE€HOTEHb). V' - TPOCTPAHCTBO
BO3MOXHBIX OPTraHU3MOB, MIPEICTABICHHBIX U T€HOTUIIAMU, U CYIIECTBEHHBIMU
JUTSI BEDKUBAHUS U Pa3MHOXKECHHSI CBOMCTBAMHU (DEHOTHIIOB, I/ - PACIPECIICHNAE

OoromMaccel o V' . BBeZieHO MpoCTpaHCTBO COCTOSTHUM TpUEIMHOM cpebl (IyCTh
oHo Oyaetr W). MHoxecTBO map (opraHu3M, COCTOSIHUE Cpeibl) 0003HAaYaeTCs
V' x W. BBomuTcsl BaKHEHIIEEe pacnpeneineHue £ Ha 3ToMm npoctpancTBe. OHO
MOKa3bIBACT, CKOJBKO (10 OMoMacce) OpraHu3MOB JAHHOTO THIA HaXOAWUTCS B
JAHHBIX ycnoBusAx. Hakonen, /' ecTh CyllleCTBEHHass KOMIIOHEHTA COCTOSIHUS
BBIJICJICHHOW HAJIOPTaHU3MEHHOM CHCTEMBI.

Ha xaxmoit crymeHbke K TOW uHOpMaMM O  COCTOSIHUHU
Ha/JI0praHu3MeHHON cucteMbl (Omocdepsl, OMoOreoneHo3a) YTO CXBadyeHa Ha
npeabiaynei, no0asiseTcss HoBas. 3Hash COCTOSIHME 3TOM CHUCTEMbl U, B TOM
YHUCIIe, paclpeeieHne F, MOKHO TOMBITAThCS MPEACKa3aTh, KakuM OyaeT F Ha
cienyromeMm mare. J(elCTBUTENbHO, BCE CYIIECTBEHHOE [JIS BBDKMBAHUS H
pa3MHOXKeHUs B I Bpojae Obl BkItoueHO. Eciu kK TOMy ke OMHCaHbl OCHOBHBIE
3aBUCHUMOCTH POXKJIEHUW, THOEnu, pEeKOMOWHAIMN Ui KaXIOTro THIA
OpPraHU3MOB MPU KaKIOM COCTOSIHHMM CPElbl M KaK OPraHU3Mbl CPely MEHSIOT,
TO MO>KHO 3aIllMChIBaTh YPABHEHUS.
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O0s13aTeNBbHO JIM MOJB30BATHCS CTOJIb TPOMO3JIKOM KOHCTpyKUHen ? Henmp3s
M TIepedTH K ypaBHeHUMsM ans f,? B obmem ciaydae - Her. Ho BO3MOXKHBI

pa3JeNieHne BPEMEH U yCPEAHEHHUE JETaJICH.

B nemorpaduu nenarorcss MporHo3bl “B cpeHEM’’, OCHOBBIBAIOIIMECS Ha
CpPEIHMX TOKa3aTeNlsaX POXIAAEMOCTH U CMEPTHOCTH, XOTA B KaXJIOM CIlydae
POXKJIIEHUS W CMEPTH JEHUCTBYIOT CBOM WHAMBHUAYalbHbIE MNPUYUHBI. JleTanu
CTUPAKOTCSA CTATUCTUKOW.

Paznenenue BpemMeH - BakHeHIee NPEJCTABICHUE W MOIIHOE CPEACTBO
MOJICTTUPOBaHMsI. B CHOXKHBIX cHCTeMaxX I KaXIOro maciirtaba BpeMeHU
BBIJICNISIETCS.  CPABHUTENIbHO HEOOJbIIasi Tpynmna BeaylIMX MPOILECCOB.
OcranbHble pa3ensitoTcs Ha IBE YaCcTH - MEJIJICHHbIE U OBICTpHIE.

[Ipennonaraercs, YTO MeAJICHHBIE MPOIIECCHI 32 HHTEPECYIOIIEEe HAC BpPEeMsI
CIABUHYTCS HE3HAYMTENbHO. J[JI1 OBICTPBIX KE MPOIECCOB MEMJICHHO HAYT H
Beaymue. M nmoka Begynme HEMHOTO CABUHYTCS, OBICTPBIE YKE YCICIOT IPUUTH
K cBoemy ‘“‘paBHOBecuto”. CamMo 3TO “paBHOBECHE” 3aBUCUT OT COCTOSIHUS
BEYIIUX.

B pesynbrare Begymme MpPOLECChl MOTYT pacCMaTpUBaThCA — Kak
aBTOHOMHBIE. MeIJIeHHbIe UTPAIOT JIJIi HUX POJIb MOYTH MOCTOSIHHBIX BHEIIHHUX
YCIOBHM, a COCTOSHHE OBICTPHIX €CTh ‘“‘paBHOBECHE”’, OMPEIENIIEMOE CaMUM
coctrositHueM Beaynmx. CrioBo “paBHOBecHe” B3STO B KaBbIUKW, Ja0bI
MOTYEPKHYTh, YTO 3TO - HE HACTOSIIEe paBHOBECHE, a HEKOTOpoe ocoboe
COCTOSIHME, 3aBHUCSIIEe OT BEAYIIMX TMPOIECCOB. B HEKOTOpHIX cllydasx
YHOTPEOJIAIOT TEPMUHBI “K8a3upasHosecue’” WIN “Kea3ucmayuoHapHoCms’.

ITpumep u3 razoBoit quHamuku. Ha Bpemenax mopsaka 0,001-100 ¢ mpu
OOBIYHBIX JABJICHUSIX W TEMIIEpaTypax BEAYIIMMH MOTYT CUHUTATHCS MPOIECCHI
pacnmpocTpaHeHUs] 3ByKa W Ta30BbIX TEYEHHWH, a OBICTPBIMU - TIPOLECCHI
MOJIEKYJISIPHBIX COYJapeHUl, B X0JIe€ KOTOPBIX YCTAHABIMBAETCS pacIpe/eicHue
MOJIEKYJ M0 CKOPOCTSM, 3aBHUCSIIEE OT COCTOSHUS BEAyIIUX IpoiieccoB. Maes
pa3zieneHusl BpeMEeH UrpaeT OOJNBIIYI0 pOJib B MOJIEKYJIAPHOW (M3MKe, TIe OHa
npoyHo cBsizaHa ¢ uMeHeMm H. H. Boromo6oga.

Tak BOT, H3-3a pa3feleHUsT BpPEMEH WM YCPEAHEHMs JAeTaned (He
UCKJTIOUEHO, YTO M MO 00EeUM MPUYMHAM) MOKET OKa3aThbCs I1eJ1ecCO00pa3HbIM
WCIIOJIb30BaTh MOJIENIM, B KOTOPBIX pacmpeneneHue [ Ha Y MeHsercs
aBTOHOMHBIM HWJIM XOTsI Obl 000COO0JIEHHBIM O0O0pa3oM. OTO 03HAYaeT, 4YTO
MPOIIECC BOCIPOU3BOJICTBA HACIECAYEMBIX €IUHUIL BBIACISIETCS KaK BEIYIIHM.

JlJiss aBTOHOMHOTO OIMCAHUS HCIOJIB3YIOTCS ypaBHeHus Buaa (1), raoe k
ecTb (DyHKIMS OT ABYX HepeMeHHBIX: k(y,f,). Koaddunuenr pasmHoxeHMs

HaclleyeMOM €IMHUIbl ) 3aBUCUT OT HEE W BCEro pacmpeneneHus f, (Bcero
pacmipeneseHus, a He TOJBKO €r0 3HAYCHUS B TOUKE ).
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CkazaHHOro O MyTH MOCTPOEHUs Mojeneil noctatouHo. Ho rie ke B HUX
ONTUMAaIbHOCTh? Ve ONTUMAIBHOCTA BO3HUKAET 3/1€Ch U3 COCAUHEHUS WEU
YCTOMYHUBOCTH C HEOOBIYHBIM 3aKOHOM COXPAHEHHsI - HaCJIeIOBaHHEM.

B rnaBe “Ot6Gop mo mpu3HaKy”’ BBEICHBI TPU THIIA YCTOMYMUBOCTH. Tam
MIOKa3aHO KaK OJAWH U3 HHUX - YCTOMYMBOCTb K BHEJIPEHHUIO - CBA3aH C HJEEH
BBITOZII U onTUManbHOCTU. [IpaBaa, paccMarpuBangoch BHeApeHUE 0coOel, HO
y’K€ B CIEIYIOlIel riaBe ObLI COBEpIICH MEpexo] K BHEIPEHHUIO ajuieled u
Teneph MbI YK€ TOTOBBI K TOMY, YTOObI BBECTH B PACCMOTPEHHUE IKCIEPUMEHT
110 BHEIPEHUIO HACJIETyEMbIX €IUHULI.

JocTaTouHOe yCIIOBHE€ YCTOWYMBOCTH K BHEJIPEHUIO TMpU HAIWYUHU
OOBIYHOM yCTOMYMBOCTH - YCTOMYMBOCTb CYIIECTBOBAHHMS B OTCYTCTBHE
BHEJIPEHUSI i1 MOJEJIEN aBTOHOMHOTO BOCIIPOM3BOJCTBA HACIEIYyEMbIX

*
CAVHUIl UMEET BUJ NPUHIUIA onTUMaibHOCTH. IlycTh f - cTanumoHapHOe

pacnipenenenue. Torma k(y,f *) =1 npu f *( y)#0. Ilycts cocrosnue f "

YCTOﬁqHBO OTHOCHUTCIBHO MaJIbIX BOSMYH_ICHI/II\/II, HC CBA3aHHBIX C BHCCCHHECM
HOBBIX HACJIICAYCMBIX CIAWHUII. TOFI[& A €1ro YCTOI\/JILII/IBOCTI/I OTHOCHUTCIBHO
BHCAPCHHUA HOBBIX HACJICAYCMbIX COAWMHMIL (B MaJIbIX KOJ'II/I‘-IeCTBaX) JO0CTaTO4HO,

4yTOOBl TIpU [ *( y) =0 BBINOJHAJIOCH CTPOTOE HEpaBeHCTBO k(y, f *) <l, n

*
HEOOXOUMO, uTOOBI BBIMOJHIIOCH HECTpOroe HepaBeHCTBO k(y,f )<1.

JloctaToyHOE yCIOBHE O3HAa4YaeT, YTO BHEAPEHHbIE ‘B MalbIX J03aX~ HOBBIE
HaclleyeMble  €IWHUIBI  BBIMHPAIOT B T'€OMETPUYECKOM  MPOTPECCHH,
HEOOXOJUMOE - YTO IO KpallHEH Mepe HET BO3pacTaHusi B I'€OMETPUYECKOU
HpOTpeccum.

Wtak, yciaoBus YCTOWYMBOCTH THOPOXKIAIOT MNPHUHLMII MaKCUMyMa
K03 uImeHTa pasMHOKeHUs. MakcuMaibHOE 3HAUYCHUE - EAMHHIIA. DTO CHOBA
IPUHLIUAII COBMECTHON ONTHUMAJIBHOCTH - COONTUMAJIBHOCTH .

OnTuManbHBl HAacJIeayeMble €IUHUIBI, HO HE MPOCTO caMu 1o cebe. EcTp
nBa (GoHa - (OH COCYIIECTBOBAaHHUS (Apyrue ONTHMAJbHBIE HACIEIyEeMble

€AUHUILBI ), JUISl KOTOPBIX f *( v)#0) u pou cpaBaenus - Bce Y. Koapdunuenr

k ecTb pe3ynbTaT CBOpPAYMBAHHUS CJOXKHOM CTPYKTYPhI. MBI MPOILIK €€ CHU3Y
BBEPX - OT HACJICIyeMbIX SJIMHUIL - K TCHOTHIIaM, IIOTOM - K OpTraHH3MaM, TIOTOM
- K pacrpeesicHHu0 0co0el Mo pa3InYHbIM COCTOSHUSAM TPUECAMHON CPEIbl, ABC
KOMIIOHEHTBI KOTOPOH COCTaBJISIFOTCS KMBBIMU CYIIECTBaMH, a OJHa (KOCHas)
UM u3MeHseTcss. Ha BepIvHe CTOMT HaJopraHu3MeHHas cUcTeMa - Onocdepa
WK OMOTE€OLIEHO3 CO CBOEH MMHAMUKOM.

MoXHO TpOMTH H  CBEpXy BHH3, JBHrasch OT  COCTOSHHS
HAQ/IOPTaHU3MEHHOW CHUCTEMBI K €€ TNPOCTPAHCTBEHHOMY CTPYKTYPHUPOBAHHUIO,
pa30MCHHMIO Ha TOMYyIAlMA M OPraHM3MbI, a Jajee - K MPOCKIUIM Ha
MIPOCTPAHCTBO TCHOTHUIIOB M, HAKOHEII, Ha TIPOCTPAHCTBO HACIICAYEMBIX CIIUHUII.
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U 9TO emie He Bce. Bo3moxkeH apdekT nmpeiida u crannoHapHbIE COCTOSHUS -

BCETO JIMIIb BaXHBIN ClTydail MpeebHbIX.

CroxHasi  TOHSATHIHAs ~ CTPYKTypa  NPUHLHUIIOB  3BOJIOIMOHHOM
ONTUMAJILHOCTH (COONTUMAIBLHOCTH ) TIPOSIBIISIETCS YK€ B MPOCTHIX Mojensx. B
CBSI3W C STUM BBI3BIBACT YAMBICHHE OOMIIME YIPOIICHUYECKUX AUCKYCCUH 00
ONTUMAJILHOCTH, B KOTOPBIX 3TO MOHATHE OTHOCHUTCS K OpraHU3My, Jia eule B
IpUavdy U OTICIEHHBIX OT 000X (POHOB - M COCYIIECTBOBAHUS M CPABHEHHUS.

beccMbiciieHHO yTBepkIaTh, Kak 3T0 aenan [. 'eabmronsl], 4To ria3

HEOINTUMAJICH - OH JIECKaTh MpUIyMal Obl €ro mo-Apyromy (Aa MpoCTUTCS Ham

CTOJIb PE3KOE CYKJICHHE O CJIOBaX BEJIMKOTO YEJIOBEKA - B HAYKE JIOJDKHO CYIUTh

kaxnaoe cyxaenue). I[Ipoekr I'. ['enbMmrosblia HUKaK HE yJacTCs BKIIOYUTH B

(GOoH cpaBHEHHUSI, OTPAKAIOIIMI €CTECTBEHHO CIIOKUBIIUICS MOPSIOK Bele. A

BOT B (DEIHMaHOBCKHUX JIEKIHAX MO (PU3MKE MOKA3aHO, YTO TJla3a HACEKOMBIX

MOTYT paccMaTpHUBAThCS KaK ONTHUMAJIbHBIE, €CIIM PEAMCTUYHO TMOJOUTH K

BbIOOpY ¢ona cpaBHenwus [103].

OnTuManbHOCTh HE ClEIyeT MyTaTh C MPOTrPecCUBHOCThIO. Ameba
npucrnocoosiera He xyxke demoBeka. A. H. CesepnoB pasmemuim
Ouosioruyeckuii mporpecc (mpoluBeTaHWE BHAA) W MOP(OJOTHUECKUN -
COBEpIICHCTBOBaHWE opraHuzanuu [89]. buonornueckuit mporpecc OH
CBSI3bIBAJl C JIMHAMUKOM YHCJIEHHOCTH. B oOTIMYMe OT ONHMCAHHBIX HaMU
IOPUHILIAIIOB ~ ONTUMAJIbHOCTH, HUCXOMSAIIMUX W3  HUACH  YCTOWYUBOCTHU
cymectBoBanusi, A. H. CeBepLoB BbACINWI HapacTaHWE YHUCIEHHOCTH,
pacceneHue, Tak cKa3aTh, ycmemHoe BHenpeHue. Ho cmbicn mo cymiecTBy
OJIM30K. AHAJIOTMYEH U MBICJICHHBIA KCIIEPUMEHT.

Mopdodusnomornuecknii mporpecc - 3T0 coBceM apyroe. Jlopora ot
ameObl 10 YesloBEeKa - COBCEM He Ta, YTO OT aMeObl 10 0oJiee COBEpPILIEHHOMN
ameOb1. [louemy sBomonusa uuet myteM mporpecca? Ham kaxercs, 4To B 3TOM
npo0jemMe 4yThb OpEe3UT CBET B KOHIIE TYHHENS U MOXHO CTPOUTH MOJENU
POrPECCUBHON 3BOJIONUH. J[OpOry UM IPOKJIaAbIBAIOT TE3UCHI:

1. [IporpeccuBHasi 3BOMIONUS €CTh HBOJIIONUS (PYHKIIMOHATILHOTO MOBEJACHUS B
3HAYUTETHHO OOJIBIIEH CTeneHH, YeM (DYHKIIMOHAJIBHBIX CIIOCOOHOCTEH - Tak
BBIFOZHEE .

2. YpoBeHb, Ha KOTOPOM 3aMEUIIETCS SBOJIONHS CIOCOOHOCTEH, ycTymas
MECTO 3BOJIIOLIMM MOBEACHHS, CTAHOBUTCS 10 MEpe IMporpecca Bce KpyIHee,
MaKpPOCKOITUYHEE - TaK BBHITOHEE.

3. KogupoBaHue CII0)KHOTO TIOBEJEHUsI HE 00s3aTenbHO TpedyeT OOJbIINX
3arpar.

[locnennee yOenuTENbHO TMPOJEMOHCTPUPOBAHO WIpaMu, B KOTOPBIX
IOPOCTHIE TMpaBUia CO3AAIOT CIOXKHBIE ‘“KH3HENOA00HbIe” KapTHHBI. Camas
3HAMEHUTAasd W3 OTUX Wrp Tak W HazpiBaerca ‘“Kusup”. He umes 3mech

17
MBI CO3HATENBHO UCTIONB3YEM CPAaBHUTEIBHO PACIUIBIBYATYIO “BBITO/Ly BMECTO TOUHBIX ()OPMYIHPOBOK - UX
BpEeMsI 3/1eCh ellle He MPHILLIO.
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BO3MOXHOCTH Ha HEW OCTaHABIMBATHCS CTOJNHh MMOJAPOOHO, CKOJb OHA
3aCJTY’KUBAECT, OTChUIAEM UUTATENS K MONMyIsipHOM Kuure [121].

CymiectByeT MHOTO paOoOT, MOCBSAIICHHBIX W3YYEHUIO U KIacCHU(DUKAITUU
MyTel, KOTOphIMU I1en mnporpecc. IIlnoHep »tux wuccnenpoBanuii - A. JlopH.
Pa6oramu A. H. CeBeprioBa, B. A. Jlorens, A. A. 3aBap3uHa U APYyTuX CO3/1aHA
BEJIMKOJICTIHAsI OTedyecTBeHHas Mikoja. [Ipobiema mopdodusnonornueckoro
mporpecca WHTEHCHUBHO 0OCyxkmaeTcs mo ceid gedHp [26, 101], HO BOT
METOJIOJIOTHSI MOJIETUPOBAHMS €IIe TOYTH HHUYEero He claenana i ee
MOHUMAaHUS - B OTIWYHE OT 00JIaCTH Tporpecca Omosornyeckoro. Hameemcs,
YTO BEK MOJIeTIEH B 3TOM 3araloyHoi MpoOieMaTuKe ele BIepeau.

B wmogmensx, ¢ mOMOIMIBIO KOTOPBIX (HOPMYIUPYIOTCS SBOIOIMOHHBIC
OPUHIUIB  ONTUMAJIbHOCTH, TOJHOCTBIO MCYE3IM OTHOIICHUS TIPEoK -
noToMOK. EcTh MpoCTO BOCIPOM3BOACTBO HacieAyeMbIX eauHul. OmxHUX
CTQHOBUTCSA OOJIbIIe, APYTMX - MEHbIIE. A JMHUU “KTO KOTOo pOAWI” s
OTJENHHBIX TPEICTABUTEICH HE MPOCIICKUBAIOTCS - HET HEOOXOAMMOCTH. Tak
00CTOSJIO JIe7I0 U B MOJENsIX oTOOpa Mo mpus3HaKy. Bel moMHuTE BONpOC U3
MEepBOM TJIaBbl - “‘BbIMEpIIME HE BbIMepan . OH MOJy4eH W3 OMNpeIeieHUs
Koa(hduIeHTa pa3MHOXKEHUS MTOCPEJICTBOM T0JICUETa TIOTOMKOB. A TeNeph MbI
ero ompenenseM Kak snaeMeHT wMogenu (1). B pesynbrate  Takoro
nepeornpesesieHdss BOPOC CHUMAETCs - Kak He Obuto. OnpeneneHue BeTUYUHBI
yepe3 MEeCTO B MOJAEIM - PAaCIHpPOCTPAHCHHBIM NPUEM, MNO3BOJMAIOIINN, B
YaCTHOCTH, TMIOBBICUTh OJHO3HAYHOCTh BbICKa3piBaHUK. B  xumuueckoi
KHUHETUKE TaK OMPEEISIOTCS CKOPOCTU PEAKIIUM.

Bo3nukaer, oaHako, Apyroid BOMPOC: HACKOJIBKO CYHIECTBEHHO JIs
MOJEJIM TPEINOJI0KEHUE O Tepeadye HACIeIyeMbIX EIUHUI] HCKIIOUUTEIHHO
BEPTUKAJIBHO - OT pOAMTENEH K MOTOMKaMm? DTO MPEANOSIOKEHHE B TOW WM
WHOUM CTETICHW HWCIOJIb3YeTCs Ha TEeX dTamaxX MOJCITHPOBAHUS, KOTOPHIC OBLIH
HaMU CKpbITHl (0003HA4YEHBI, HO HE MPONJEHBI): B COCTABICHUU MPaBUII
pPEKOMOMHAITNY, B ONTMCAHUY TEHETUICCKON Cpeabl U T.1.

OTBeT 3BYYMT Ha TMTEpBBIA B3IJIAJ CTPAHHO: TMPEIINONOKEHUE 00
HCKIIFOYUTEIHLHO BEPTUKAIBLHOMN Iepelaue HE UMEET HUKAKOTO 3HaueHus. boee
TOTO, ONBITEI O. DBEpPH ¢ COTpYAHUKAMHU, KOTOpPbIMU ObLIO B 1944 1. JlokasaHo,
4yT0 OCHOBa HacienctBeHHOocTH - JIHK, oCHOBBIBanmch Ha rOpu30HTaIBHOU
nepenaye TreHOB - OT OJIHMX IITAMMOB ITHEBMOKOKKOB K JpyruM. Ecnu
BBIpAIIMBATh OJUH IITaMM Ha CTEpUIIBHOM cyOctpare, conepxkamem J(HK
JPYroro, TO JAOYEpHUE KIETKU TMEPBOro ITaMMa MPUOOPETYT psl MPU3HAKOB
JPYroro W 3TH MNPHU3HAKU TMOTOM IMEpearoTcsi MO HacaeACTBY. BoT kpaTkas
XapaKTepUCTUKA JITTUTEIILHOTO U TPYJOEMKOTO HCCIIEIOBAaHUS, OTKPBIBIIETO 3Py
MOJIEKYJIIDHOM TeHeTUKHU. /[lamee ciemoBana ABOMHAsA cnupanb YOTCOHA H
Kpuka, motom - pacumdpoBka reHeTuyeckoro koja. IToTOk OTKpbITHII He
UCCsKaeT U ceituac. Ho moueMy-To Ta 0COOEHHOCTh KJIIACCHUECKHUX OTBITOB, UTO
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FEHETUYECKUIT MaTepHall MepeaaBajics TOPU30HTAIBHO, JOJIT0 HE OCO3HABAJIACh
B DBOJIFOLIMOHHOW TEOPHH.

Mmnorouucnennsie padotel mo mnepemade JIHK ot onnoit OGakrtepuu K
apyroi [82], sKCIIepUMEHTHI, MOKa3aBIIWE, YTO BUPYCHI, BBIXOAS W3 KIETKH,
MOTYT 3axBaTbIBaTh Kycouku ee JIHK, a moTtoM BcTpanBaTh MX B F€HOM APYIHX
kinetok (BcmoMmHuTe I'. CreHcepa ¢ €ro pacCyXJIEHUSIMH O HacleayeMoM
cuduince), HAKOHEI, BOSHUKHOBEHHWE TE€HHOM HWH)KEHEPHH KaK OCHOBBI JJIS
OouotexHosoruu |[77] BbI3BaIM K YKU3HU IIPEICTaBICHHE O OOJBIION pPOJIU
TOPU30HTAIBHOW MEPENAYN T€HOB B SBOJIIOLUU.

Teopust apBuHa ynonobOuna mnpupoay cenekiuonepy. Ho Hackosbko
BaXKHA POJIb JIpYroi npodeccun mpupojbl, HACKOIBKO YacTO OHA BHICTYHAaeT B
KaueCcTBE TEHHOI'O0 MHXKEHEPA, Tacys HaCJIeIyeMble €IUHULBI JAJICKUX IPYr OT
apyra opraHu3mMoB? B 3BOJIOIMM MHKPOOPTaHU3MOB 3Ta pOJIb BEJIHKA.
YCTOWYNBOCTh K AHTUOMOTHMKAM OOJIBIIMHCTBO M3 HUX IPUOOPENO HMEHHO
TaKUM MyTeM. A JJi BBICHIMX PAaCTEHUM WU KUBOTHBIX? BO3MOXHOCTH €CTh, HO
HACKOJIBKO OHa BaxkHa?

B pesynpraTe MBI JODKHBI BHUJOM3MEHUTH HCXOJHOE OIpEEIICHUE
HacCJIeZIOBaHUs, YTOObI YYECTh BO3MOXKHOCTh I€peladl HacleAyeMbIX €IMHMIL
HE TOJBKO OT POJIUTENbCKUX OpraHu3moB. (s HaciaemoBaHHsS 3IEMEHTOB
KYJIBTYpBI Takasi BO3MOYKHOCTb OYEBH/IHA).

Hago nu mosicHATH caMo TOHSTHE ‘“‘opeanu3m”? CTpaHHBIA Bpojae Obl
BOIIPOC. MBI caMM - OpraHu3Mbl, KaKIbIi JIEHb BCTPEYAEMCS C COTHIMH JIPYIUX
OpraHU3MOB, a €CJIM CMOTPETh Ha MHP B MHUKPOCKON - TO M CO MHOTMMU
MUJUINOHAMHU .

['maBHOE, YeM BBIJICNIEH OPraHu3M, €CTh (PU3UKO-XHMMHUYECKOE EIUHCTBO.
Ero MOXHO npeacTaBuTh ce0e Kak CII0XKHOE€ XHMHUYECKOE IPOU3BOJICTBO,
MIOCTOSTHHO OOHOBIISIOIIEE CBOE 000pyaoBaHUE. MOTYT MEHSTHCS UCTOUYHUKH H
COCTaB ChIPbs, 00bEM M KAUECTBO BBIYCKAEMOI NPOAYKLHHU, HO IPOU3BOACTBO
Oyznet paboTaTh, COXPaHATH CBOIO IIENOCTHOCTD. JlOMyCcTUMO MOApa3AesaTh ero
Ha II€Xa - OpraHbl, KJIETKH M BHYTPUKIETOUYHBIE CTPYKTYpbl - PEaKTOpHI,
pa3auYHbIE TPAHCIOPTHBIE CETH W CHUCTEMbI YIPABIECHHS, HO BCE PAaBHO
BHYTPEHHHE CBS3M OyIyT, KaKk IPaBUJIO, CUIIbHEE, U, [TIABHOE, CTA0MIIbHEE, YEM
BHemHue. [lokamyit, HamOoiee SpPKO ILEJIOCTHOCTh MHOTOKJIETOYHOTO
OpraHu3Ma IpPOSBIISIETCS B TAKUX SIBJICHUSX, KaK PEreHEpalys MOBPEKIACHHBIX
OpraHoB.

B pamMkax aHamoruM OpraHu3M - XUMHUYECKOE IPOM3BOACTBO T'€HOTUITY
yIEeSIeTCs POJib MPOEKTA U MJIaHA Pa3BEPThIBaAHUS pabOT. DTy SACHYIO KapTUHY
HOPTUT HEOOJBIIOE HA MEPBBIM B3I O0NAYKO: MHOTJA (PU3UKO-XUMHUYECKOE
€IMHCTBO HE MpEIoiaraeT eAMHCTBO TEHOTHIIA - IIJIaHa, a TeM OoJyiee HCTOpUU
aTOoro IaHa. Pedb wuaer o cumbuoze. “Uymo-pacTeHus”’ JIMIMIAHHUKH,
NPEJCTaBNIsAs B HOPME E€AMHYIO (PU3UKO-XMMHUYECKYIO CHUCTEMY, SBIISIOTCA B
NEHUCTBUTEIBHOCTH  CIOKHBIMM  COJIPY’KECTBAMU TIpUOOB M BOJOPOCIEH,
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KOTOPBIE MPHU HAJUICKALUX YCIOBUSAX MOTYT CYILIECTBOBATh U OTAENBHO JIPYT OT
npyra. BOJNBIIMHCTBO JKMBOTHBIX HE MOTJIO OBl HOPMAJIbHO TUTAThCA U
nepeBapuBaTh NHINY, €ClId Obl HE OaKTepuu, HACEISIONINE KHIICYHHK.
JKBauHbIe ObI IPOCTO TOTHOIM O€3 OeNKa U IPYTuX BEIIECTB, BEIPAOATHIBAEMBIX
OakTepusiMHU, MUSBKA HE CMOTIM OBl TepeBapwBaTh KPOBb (Y HUX HET TaKHX
dbepmeHTOB), Aa U HaM ¢ Bamu sydiie He paccTaBaTbCcsi ¢ MUKPOQIIOPOW CBOETO
KHUIIICUHHKA.

Ho cymiecTBytoT mpumepsl U MOMHTEpECHEe: “eCTh MaJeHbKUW TUIOCKHM
YepBb, COBEPIICHHO 3€JEHBIN, CIIOCOOHBIN yCBaMBAaTh KUCIOPOJ MPHU MOMOIIU
CUMOMOTHYECKUX BoJOpociei. OH Tak MPOYHO ¢ HUMHU COKHIICA, YTO 3a4aTKU
BOJIOPOCIIEN NIEPEAat0TCs YePE3 MOJIOBbIE KIETKH COBEPIICHHO TaK, KaK 3a4aTKU
XJIOPOTUTACTOB TEPENAIOTCs Y 3eNeHbIX pacteHuit” [64, c. 195]. IlpeacraBbre
ceOe: 4YepBb, KUBYIIUH OTYACTH 3a cuUeT (POTOCHHTE3a, OCYIIECTBIIIEMOTO
CUMOMOTHYECKUMHU BoJiopociasiMu. HemHoro ¢anTaszuu - u nepes MbICIEHHBIM
B30pPOM TMPEJACTaHYT 3eleHble (OTOCHHTE3Upyromue KopoBbl. Ho 3To, yBHI,
HEpeabHO - IUIONIA/b TTOBEPXHOCTH JJIsl TAKOM Macchl MalloBaTa U ‘‘CBETOBOM
paruon” OyJeT CIUIIKOM CKYACH, TaXKe €CIH YAACTCS BBIPACTUTH TAaKUX KOPOB.

Ho »toro wmamo. Xjoporuactel  pacTeHUW U MHUTOXOHJPUU
DYKApUOTHYECKUX (00Jaaromux sapamMu) KIETOK HWMEIT COOCTBEHHBIN
TeHeTUYECKHUM amnmapaT ¥ pa3MHOXAIOTCA OTYACTH camMocTosTenbHO. OTUacTy -
TaK Kak OHHM UCHOJBb3YIOT O€NKH, CHUHTE3UpyeMble C TIOMOIIbIO TEHOB,
HAXOJSAUIUXCSI B XPOMOCOMAX si/ipa.

Bonee Toro, ko, KOTOPBHIM 3amKcaHa nepBUYHas CTpykTypa 6enkoB B JJHK
MUTOXOHApPUI, oTiaudaercs ot koja saepuor JJHK. DT1o oTkpeiTHE mopasuio
MHOTHUX W TPUOCTAHOBHIIO Pa3roBOPbI 00 YHUBEPCAJIHLHOCTH T€HETUYECKOTO
KoJia (OJMH - I BCEX).

MHorue mnonararmT, YTO XJIOPOIUIACTHI MMEIOT MpeJKaMH CIOCOOHBIE K
CaMOCTOSITEIbHON KU3HHU CUHE-3€JICHbIE BOJOPOCITU, MUTOXOHIPUH MPOU30ILIN
oT OakTepwii, a SyKapUOTHUECKHE KJIETKH - pe3yiabTaThl cuMOuo3a [69]. Ectp,
KOHEYHO, M JPyrue THUIOTe3bl, Camble CMeJIble U3 KOTOPBIX TOBOPAT 00
OoOpaTHON BO3MOXXHOCTH - TPOUCXOXKIACHHHM OakTepuil (MO KpaiiHeH Mepe,
HEKOTOPBIX) IMyTeM OCBOOOXIEHUS JPEBHUX MHUTOXOHJPUM, OBIBIIMX TOI/a
Oosee aBTOHOMHBIMH, Ye€M TeMepb. JTa BO3MOXHOCTh HE MPOTHBOPEUUT
MIPOUCXOXKJICHUIO MUTOXOHPUM MTyTeM CUMOMO03a.

Kak Bosmmkaer cumOmno3? OauH U3 HamOoJiee TMOHATHBIX MEXaHU3MOB -
HBOJIIOIMS Mapa3uToB. Ero MOKHO OOBSICHUTH C MOMOIIBIO ABYX (pa3. Jlyure
BCEr0 TOMY Iapa3uTy, KOTOPHIN IMOJIe3eH X035uHy. Jlydllle Bcero ToMmy X0351HY,
KOTOpPBIA MOJKET H3BJICKaTh TMOJIb3y M3 CBOMX Iapa3uToOB. 31eCh ‘‘mydiie’”
O3HauaeT OOJBIIMKA ycleX B BBDKMBAHUM M Pa3MHOXKEHUH “IpHU MPOUYUX
paBHBIX . B3aumojielicTBUEe Mapa3uTa M X03siMHa B X0/I€ COBMECTHOM IBOJIIOIINU
MOJKET MPUBOJUTH K KX CUMOHO3Y .
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Wtak, OONBIIMHCTBO OPraHMU3MOB - MPOIYKT cHUMOHO3a. DTO OUYEHb
npaBAonoo0Has runoresa. LlenocTHoe XxuMudeckoe NpearpusiTue - OpraHu3M
OKa3bIBAETCS TIOCTPOCHHBIM IO TUTAHAM, CO3/JaHHBIM B Pa3HBIX MECTax, Tak
CKa3aTh, pa3HbIMU BEJIOMCTBAMHU, a JIMIIb MOTOM COTJIACOBaHHBIM. TpyAHO
MPOBECTH PE3KYIO0 TPAHUILy MEXKIYy TEM ClydaeM, Tie HaOIogaeTcs cuMOuo3
OpraHU3MOB, KOTOpbIE MOTYT CYIIECTBOBaTbh W TOpPO3Hb (MyCTh Jaxe B
CTIEIUANBHBIX YCIOBUSAX ), M CIMSTHUEM CUMOMOHTOB B HEICITUMBIN OpTaHU3M.

“CoBepllIeHHO CBOOOJHOE OT JAPYIMX OPraHU3MOB OJHOPOAHOE KUBOE
BEIIECTBO B IpHpoje He cymiecTByeT. OHO eCTh aOCTPAaKTHOE CO3JaHUE HAIIETO
pazyma. Mbl BBIHYXACHBI MPU HCUUCICHUU OJHOPOJHOTO KUBOTO BEIIECTBA
3aXBaThIBATh OMOJIOTUYECKH C HUM CBS3aHHBIC UYXKJbIE eMy MOP(HOIOTHICCKHE
yacTh. SIBIEHUS ST 4Ype3BbIUAWHO pa3HOOOpA3HbI, BEPOSTHO HMEIOT
3akoHOMepHoe TposiBiieHne B Ouochepe” (B. W. Bepuanckmii [21, c. 265]).
Henapom B.M. BepHajackuili 4acTo MpEANIOYMTAET TEPMHUH ‘“KMBOE BEIIECTBO
CJIOBOCOYETAHUIO  “‘COBOKYNMHOCTh  JKUBBIX CyllecTB” (CymiecTB - T.€.
OpTaHU3MOB).

[TompiTaeMcst 1aTh OMpeEJeICHHe HACIEAYEeMbIX €IWHUIl, HE O0pammasch K
noHsATUIO “opranu3m’’. Celyac HaC 3aHECET Ha BBICOKOTOPhS aOCTpPaKIMU C UX
pa3peKeHHBIM BO3JyXOM, HO, KaK BHJHO, NI€BAaThCs HEKyAa. |paJauiOHEH
TaKOMW 3Ur3ar MmyTH MOHUMAaHUs: BOIIPOC - OTBET - YTOUHEHHE BoIpoca (ele pas
pexomeHnayeM ymHyro kaury M. Jlakatoca [59]). [lpumenutensHo k mpobieme
HACJIeIOBaHUsI ATOT MYTh TAKOB: HayaJbHOE IMPEICTaBICHUE O HACJIECIOBAHUU -
OOBSICHEHHE - BBISACHEHHE TOrO, 4YTO JK€, COOCTBEHHO, OOBSICHEHO M 4YTO
HY>KJIAT0Ch B OOBSICHEHUU.

To ompeneneHue HaclieJoBaHMsI, KOTOPOE€ MbI CelYac CKOHCTPYHUPYEM,
OTHOCHUTCSI K OMOJIOTUYECKUM CHCTEMaM, HO HE HCIIOJIb3yeT UX pa3OueHus Ha
OTJENbHBIC OpPTaHW3MbI. Takoe pa3OmeHre OOBIYHO MOXET OBITH MPOBEICHO
0oJiee WM MEHee OJHO3HAYHO, HO Hallla 11eJIb 37I€Ch - U30aBUTHCSI B 3TOM MECTE
oT “OoJiee niau MeHee”.

PaccmarpuBaeMbie OMOJIOTUYECKHE CHUCTEMbI MOTYT OTHOCUTBCS K Pa3HBIM
YPOBHSM OT TIOMYJSIIIUM WM OWoIleHo3a A0 Omocdepbl B 1enoM. BaxHoe
COJIEpP>KATEeNIbHOE YCJIOBHUE COCTOMT B UX OHOJOTUYECKON U3Z0IUPOBAHHOCTIU.
Hamomuaum, 910 ecTh (u3ndeckas N30JIMPOBAHHOCTD - OTCYTCTBHE (PU3HUECKHUX
B3aMMOJICHCTBUNA C OKPYXKAIOIIMM MHUPOM (MaJIOCTh CHJI B3aMMOJIEHCTBUA ),
XUMUYECKas U30JMPOBAHHOCTh (3aKPBITOCTH) - OTCYTCTBUE OOMEHA BEIICCTBOM
C OKpyXeHHeM (PHeprueid MOXKHO, a BeIIeCTBOM - HeT). buonornueckas
U30JSIIUST B KOHEYHOM MTOTE O3HA4aeT OTCYTCTBHE OOMEHa HAcCleayeMbBIMU
eIMHMUIIAMH. 3/1eCh Halo Obl MOCTAaBUTh 3HAK OIMACHOTO IOBOPOTA: MOHATHE
“HacnieyeMasi eJUHUIA” TIOSBIISIETCS 10 CBOETO OIMpE/ACNCHUsI U UCIOIb3YeTCs
B ONpENENCHUU H30JIMPOBAHHOCTU, KOTOpOE 3aTeM OyJeT MPUMEHEHO IpH
“o¢urranbHOM” BBEJICHUU HACIICIOBAHMUS .
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Tenepp BOCIONB3yeMCS YK€ 3HAKOMBIM TPUEMOM: BBEJIEM MHOMXECTBO
BCEX BO3MOXHBIX COCTOSIHUWA OHMOJIOTUYECKUX CHUCTEM. O00O03HauuM ero Z
(BcrmoMHHTE : X - MHOKECTBO BCEX BO3MOYXHBIX TEHOTHIIOB).

Bocrnonb3yemcst TakuM, Ha TMEpPBBIX IOpax CMYTHBIM, MOHUMAaHUEM:
Hacleayemasl equHHIa - TO, Yero €clid HeT B Hayase, To He OyaeT u motom. B
COOTBETCTBUM C 3TUM KaXXJIOMY MHOXXECTBY HACJIEIyeMbIX €IUHHUIl JOJKHO
COOTBETCTBOBAaTh MHOXECTBO BCEX TEX COCTOSHUN OHOJIOTMUECKHX CHCTEM,
HAXOJISICh B KOTOPBIX CHUCTEMa HECET XOTs Obl OJIHY HACJIEIyeMYIO0 CAUHUILY U3
JAHHOTO  MHOXeCTBa. TakuMe MHOXECTBa COCTOSHHM  001aJaloT  Tak
Ha3bIBAEMBIM CBOWMCTBOM ‘“‘ompuyamenvHot UH8APUAHMHOCMU . MHOXKECTBO
COCTOSIHMI Ha3bIBA€TCSl OTPUIATEIHLHO WHBAPUAHTHBIM, €CJIM OHO HEJOCTYITHO
U3BHE - HAXO/SICh B HAYaJIbHBI MOMEHT BHE €T0, COCTOSTHUE CHUCTEMbI HE MOXKET
MoTmacTh B HETO W TO37HEe. 3/1eCh pedb HJET, KOHEYHO, O OMOJOTHYECKU
U30JIMPOBAHHBIX CUCTEMAX.

Crom, MBI CHOBa BOIIUIM B OINACHBIM TOBOPOT - H30JUPOBAHHOCTH
npeanojaraeT HEBO3MOXXHOCTH OOMEHAa HaclIeAyeMbIMH  E€AUHHUIIAMH  C
OKpY>KEHHEM, a Mbl KaK pa3 U BBISICHSEM, KaKk ONpeaesuTh HacienoBanue. Ho
ATOT MOBOPOT BCE K€ HE TaK OIMACEH, KaK Kaxkercs. PeanbHble KpuTepuu
M30JIMPOBAHHOCTU HE OINEPUPYIOT MOHATHEM “‘HacieayeMasl eauHuna”. B
3HaMeHUTHIX onbiTax JI. [lacTepa, moka3aBiiero B 4aCTHOCTU, HEBO3MOKHOCTh
CaMO03apOKJICHUSI JKUBBIX CYIIECTB HAa MaJlbIX BpPEMEHAX, H30JMPOBAHHOU
cuMTanach Kojba, coeMHEHHas ¢ aTMocdepol Takoll TpyOKoi, YTO MbUIb HE
orajasna BHYTPb.

OtpuiiarenbHasi MHBAPUAHTHOCTh TPAKTyeTCs KaK HalMyhe HEKOTOPBIX
HacneAyeMblx eauHull. OHM HE MOTYT CaMO3apOJMUThCS - 3TO U O3HAYAET
OTPULIATENIbHYI0O MHBAPUAHTHOCTh, HEJOCTYIMHOCTh W3BHE, U3 TEX COCTOSHUM,
I/ HET ATUX HACJIEeAYEeMbIX €JIMHHII.

KoneuHo, peub He 00 OTIETBHON OMOJOTUYECKON CHCTEME, HaXOsIIencs
B CTpOro (UKCHPOBAHHBIX BHEIIHUX YCJIOBHSIX, a 00 aHcaMOJie CXOJHBIX
CUCTEM B HEKOTOPOM JOCTATOYHO IIMPOKOM JHara3oHe yciaoBuil. IMeHHO: He
OJlHa CHUCTEeMa, a aHCaMOJb ¢ OOLIUM MPOCTPAHCTBOM COCTOSIHUN. DTO BaXKHO.
PaccMoTpenne BeneTcsi He Ha OECKOHEYHOM OCH BpEMEHH, a Ha HEKOTOPOM
3aJJaHHOM WHTEpBAJIE.

I'ne xe ompenenenue? [la oHO yxe QakTuyecku ngaHO. MHOXECTBO
HacJIeAyeMbIX €JIMHHI] - 3TO TO, YEM OJHO OTPHULATEIHHO HWHBAPUAHTHOE
MHO>KECTBO COCTOSIHMM oTim4aercst oT Apyroro. Eciu Obl Mbl ObUIH YBEpEHBI B
JTUCKPETHOCTH TPOCTPAHCTBA HACJIEAYEMBIX EAWHHI], TO CKa3aJu OBl TIO0-
npyromy. Hacnegyemass emuHuna - 3TO MHUHUMAIbHOE OTIMYUE MEXIY
OTPHUIIATEIIbHO UHBAPUAHTHBIMH MHOKECTBAMHU .

3BYKOBBIE aTOMbl peyd - (POHEMBI OMpPEACNAIOTCS KaK MUHUMAaJbHbIE
CMBICTIOpA3JICTISIONINE dJIEMEHTHI: “0sKa’” oTiiMyaeTcst ot “Oyka” gonemoti. Bot
U C HacllelyeMbIMU €IMHUIIAMH B MIPUHIUIIE TaK K.
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Camoe norumvecku cinaboe MECTO - TOPOYHBIH KpYT, CBSI3aHHBIA C
WCIIOJb30BAHUEM  M30JMPOBAHHOCTH B  ONPEACICHUM HACIECIOBAHHUS W
HACJICZIOBAHUS B OMpPEACICHUH H30JUPOBAHHOCTH. TYT €CTh OJM3Kas aHAJIOTHS
C TaKOW XOpoIo pa3pabOTaHHOW W B BBICIICH cTerneHU (HopMaabHON HayKOH,
kak MexaHuka Hprorona. Ecim npu BbIOOpe cHcTeM OTcYeTa, B KOTOPBIX
CIIPaBEIJIMBbI 3aKOHBI MEXaHUKU, HE oOpamarhCcsi K KOHKPETHBIM (DU3MUYECKUM
TenaM, HapuUMep, K HEMOJBMKHBIM 3B€3/laM, Kak, 0 CyTH, Jaenanl HbloToH, u
NBITaThCSl, TEM HE MEHee, JaThb KOHCTPYKTUBHBIA KPHUTEpUN BHIOOpA TaKUX
CHCTEM, TO OO0S3aTENIbHO BO3HUKAIOT CIIOKHOCTH, BBI3BAHHBIE OTCYTCTBHEM
OOIIEro M OJHO3HAYHOTO KPUTEPHUS H30JIMPOBAHHOCTU Tela OT BO3ACUCTBUS
JIPYTUX TeI.

B paccmarpuBaeMoil OMOJOTMYECKOM CHUTyallud W30JIMPOBAHHOCTH B
KOHEYHOM UTOr€ 03HA4YaeT, YTO MaTepUaIbHbIE HOCUTEIN HACJIEICTBEHHOCTH HE
MOTYT MPOHUKATh W3BHE. UTO ATO 32 HOCUTEIM M KAKUMU OHH MOTYT OBITh - Ha
3TOT BOIIPOC HE CYyIIECTBYeT oOmiero orsera. JleTanmbHO u3ydas MeEXaHU3M
OCYLIECTBIICHUS HMHTEPECYIOIIETO HAC CBOWCTBA, C OJHOW CTOPOHBI, H
HAKaIUIMBas 3HAHUS O BO3MOXXHBIX HOCHUTEJSX HACJIEJCTBEHHOCTH - C JIPYTrOi,
YeJIOBEK MPUOIMKAETCS K MOHUMAaHHUIO TOTO, KaKHE CHUCTEMbI MPU H3yUYEHUU
JTAHHOT'O CBOWCTBA MOKHO CUMTATh M30JMPOBAHHBIMHU, U30JIMPOBAHHOCTh KAKUX
COMHUTENbHA, a KAKUE 3aBEJOMO HE U30JUPOBAHBI.

Celiuac 3TOT Kpyr BOIIPOCOB Ka)KeTcs, CKopee, akageMuueckuMm. Ho ectb
BCE K€ W UHTEpecHble TmpoOnembl. SBnsercs nu  Ouochepa 3emiu
OMONOrMYecKd H30JUPOBAaHHONW cucTeMoi? CTpaHHBIH Ha TEPBBIA B3TJISA
BOIIPOC - OTKYJA K€ B3SThCA BHOCHUMBIM HM3BHE HacienyeMbiM eauHunam? Ho
HEKOTOpBIE CEpPhE3HbIE HCCIEAOBATENN, pPa3yBEPUBLIUCh B BO3MOKXHOCTU
00BsiCHEHUs BO3HUKHOBeHMs JKu3Hu Ha 3emiie, mpearnoiaraimT, 4YTo OoHa ObLia
3aHeceHa M3BHE. ['MMOTE3y STy CBS3BIBAIOT OOBIYHO C MMEHEM HW3BECTHOTO
xumuka C. AppeHuyca, BBICKa3aBIIETO MbICIb O BO3MOXHOCTH IIEpPEHOCA
YacTHUI[ XMBOTO B MEK3BE3JHOM IPOCTPAHCTBE IMOJ JEHCTBUEM CBETOBOIO
m3nydyeHusi. Ho cama uzaes o 3apaxkenuun 3emuid JKU3HBIO BBICKA3bIBajach U 3a
cto sner a0 C. Appenuyca. [IpuBeaemM CHUCOK OCHOBHBIX €€ CTOPOHHUKOB,
cienyss B. U. Bepnaackomy [21, c. 131]: 1802 r. - ¢pon Mapmans, 1819 r. -
['pyHTryiinen (runoresa O NMEpPEHOCE XKWU3HM Mereoputramu), 1865 r. - I'. O.
Puxtep, 1871 r. - 3Hamenutsii Y. Tomncon (mopna KenbBuH), IpUMEpHO B TO
xke Bpemsi - I'. I'enbmronbli, He MeHee 3HAMEHUTHIN, 1872 T. - W3BECTHBIN
o6oranuk @. Kon. B Hacrosiee BpeMs 3Ty TUIOTE3Y MOJJAEP>KUBAET, HAIIPUMED,
m3BeCTHBI actpoHoMm @. Xowun. Ero komrera u cropoHHuk Yanapa
Bukpamacunrxe nuimer: “...HanOoisiee ciaObIM 3BEHOM B HEOJAPBUHUCTCKOM
MOHMMAHUM Pa3BUTUA IKU3HHU, TMOXKATYW, SBISETCS CIUIIKOM BBICOKas
CJIO)KHOCTh MUKPOOPTaHU3MOB. MOXXHO YTBEp)K/1aTh, 4TO, KOT/1a OBLIM CO3aHbl
(unn 3aBepuIeHbl, UK chOpMUPOBaHBI) OakTepun, 99,99% OHOXUMUU BBICIIMX
dbopM >kM3HH OBLIO OTKpHITO. M3BectHO, urto mpumepHo 2000 depmenToB
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UTPAlOT BKHEUIIYIO POJIb B JOBOJBHO IIMPOKOM JMAIA30HE KU3HU, HAUYMHAS C
IPOCTBIX MUKPOOPTaHU3MOB U KOHYAsl YEJIOBEKOM.

Ckopee yparaH, MpoOHOCALIMMCA 1O KIAAOUILy CTapblX CaMOJETOB,
coOepeT HOBEXOHBKMH CyIepilailHEp M3 KYCKOB JIOMa, 4YeéM B pe3yJbTaTe
CJIy4ailHBIX MTPOLIECCOB BO3HUKHET M3 CBOMX KOMIIOHEHTOB XHU3Hb™ [23].

C 5TOl TOYKOM 3peHUs MOKHO CIIOPUTH, HO IIOKa HE pelleHa Ipodiiema
poUcX0XieHns JKW3HM, OKOHYATEIbHO OTBEPTrHYTh €€ HEBO3MOXHO. [ laBHas
c1aboCTh TUNoTE3bl NpUBHECEHUs JKU3HU U3 KOCMOCA, JIeatoIiast 3Ty THIIOTE3y
HEMpUeMJIEMOH i1 Hac, COCTOUT B TOM, UYTO OHA €CTh HE PEUICHHE MPOOIEMBI,
a cKopee, OTKa3 OT MOMNBITKU ee pemuTh. ['ne-to JKu3Hp Bce ke BO3HMKIA B
pe3yabTaTe XUMUYECKOU 3Bostonuu. IIpenmonoxkenne o ToM, 4TO OHA BO3HUKIIA
HE Ha 3emile HUYEero He OOBSCHSET, a TOJIbKO YBEIMYMBAET UIPOBOE IOJE, Ha
KOTOPOM pa3bIrpbIBATIach JOOMOIOrnYecKasi dBOJIFOLIMS.
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U3MEHYNBOCTb

Usmenenue u  pasznoobpasue. Ilpobnema  HelimpanvHulX — Mymayui.
Mosauunocmo ycnosuul u 6oanbl dcusnu. Penamueuzayus naciedyemuix eounuy,
wae nepgvili. eonoyus, Oe3pazIuyHas K O0emaisiM — USMEHYUBOCHIU.
Hanpaenennvie u nenanpasnennvie usmenenus. Persmusuzayus, wae e6mopou.
eonoyus U3MEeHYU8OCHU.

3aK0H COXpaHEHHUs HHEPTUU BEIMK CBOCH HE3bIONEeMOCThI0. Morydanm
MOHYMEHTOM BO3BBIIIAETCS OH B MHUpe (U3MKU U JHIIb HHOTJAA oOJaka
COMHEHHUs 3aTEHSIOT ero BepiiuHy. HacrienoBanwe TOXe BEIUMKHM 3aKOH
coxpaHeHusi. Ho crtam OH BeIUMKMM U3-32 CBOMX HApyIICHUH, U3-32a
M3MEHYMBOCTU. be3 M3MEHUYMBOCTU HET ABOJIOLUMH. JTO JBa BEJIMKUX 3aKOHA
COXpaHEeHHs, M HET celyac IpPYyrux, KOTOpble MOTJIM Obl CPABHUTHCS C HUMU TIO
3HAYMMOCTH B HaYKE.

[Ipyn oOcyxJeHun HacleAOBaHHS B MPEbIIYIICH TaBe 3HAYUTEIHHOE
MECTO 3aHsUIM MpPOOJIEMbl M3MEHYMBOCTH. M 3TO €CTeCTBEHHO, MpOOJIeMbI
UCCIIEIOBAaHUSI U U3MEHYMBOCTH HEOTAENIMMBI JIPYT OT JApyra. 371eCb Mbl HAUHEM
CHayaja, C W3MEHYMBOCTM JUIA TEX CHUTyallMil, KOIJa HacJelI0BaHUe
onmuchiBaeTcs  Mojenbto  Mennens-Horanncena. Heckonpko — pacimpum
UCXOJTHOE TIpEeACTaBlieHHe 00 WM3MEHYMBOCTU, BKIIOUYMB B HETO HE TOJIBKO
HapyIICHUs HACJIeI0BaHUS .

TpamuiMOHHO BBIETSAIOTCS JBAa aCIEKTa W3MEHYMBOCTH: pa3HooOpaswue,
T.€. CYHUIECTBOBAaHUE PA3JIMYUi B JJAHHBIH MOMEHT BPEMEHM, U U3MEHEHUE, T.€.
MOSIBJICHUE HOBOTO.

['oBopss 00 HU3MEHUMBOCTH, HAJO0 K TOMY J>K€ 4YETKO ONPEIECIHTD,
M3MEHYMBOCTh YEro: HACJEIyeMbIX €IWHUIl, TEHOTUIIOB WU OPraHU3MOB.
MosxHO eme paccMaTpuBaTh H3MEHYMBOCTH HAJOPTaHU3MEHHBIX CHUCTEM, HO
MBI €€ KacaThCsl HE Oy/IeM.

W3MmeHeHHsl HaclelyeMbIX €IWHUIl BO3HUKAIOT BpeMsi OT BpPEMEHH B
pesynbrate mMymayut. MyTaluio MOXKHO TpPEICTaBUTh ce0e Kak OIMOKY B
nepenaye HacjaeACTBEHHOW MHGOpMaIi. XOpoIIo U3y4eHbl TeHHbIE MYyTAallHH,
BBI3bIBAEMbIC PEHTICHOBCKUM H3TyUYCHUEM.

Pa3HoobOpasue HacneayeMbIX eUHUIL MOAepKUBAETC ABYMs (DaKTOpamu:
MOBTOPHBIMM MYTAIlUSIMU W B3aUMOJCHCTBUEM Pa3IUYHBIX HACIETyEeMbIX
CAMHMI] MEXIy co0oii. MokeT urparb pojb TakKe IPOCTPAHCTBEHHAs H
BPEMEHHAsI HEOPAUHAPHOCTH CPEJIbI.

Ha nepBblii B3MIIs1/1 MOBTOPHBIE TEHHBIE MYTAllUU Ka)XXyTCsS HEBEPOSTHBIMU.
Kaxapii1 UCTpOH COCTOMT M3 MHOTHX KOJOHOB. ECIIM M3MEHEHUs Pa3IM4YHbIX
KOJIOHOB TMPUMEPHO PABHOBEPOSITHBI, TO CpeAu OOIIEro IMOTOKa MYyTalun
OJIMHAKOBBIE OymyT BCTpeyaThCsi KpaiHe penko. Cuiia 3TOT0 BO3pAKEHUS
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MPOTHUB BO3MOKHOCTH TOBTOPHBIX MYyTaIlUil CHIDKAETCS TEM, YTO JaJeKO HE
BCsKas 3aMEHa KOJJOHOB MOXET BO3HUKHYTh 0€3 CYIIECTBEHHOrO yiepoa Jyis
HOCHTEJISI MyTaHTHOTO aJlIeJIs.

Mmuorue m3menenus JIHKOBBIX TEKCTOB “OeCCMBICICHHBI”, UX HOCHTEIIH
00 POKIAIOTCS YPOJAMHU C SIBHO MOHMKEHHOM KU3HECITOCOOHOCTHIO, JIMOO HE
poxknatorcst BoBce. [lo HEKOTOphIM OIleHKaM Yy 4enoBeka Ookoio 15%
SMOpUOHOB THOHET a0 poxkaeHus, a mo mganapiM OOH B 1980 1. 10,5%
HOBOPOXXJICHHBIX HMMEJIO 3aMETHbIe YKJIOHEHUsi oT HopMbl [44]. Eciu ruGensb
SMOPHUOHOB YAaCTO CBsi3aHA C MYTallUSIMH, TO HACKOJBKO OOYCJIOBIEHO WMH
pPOXKJIEHUE JeTeld C pa3IMYHBIMM MATOJOTMUYECKUMH H3MEHEHUSMU HESCHO.
3ameTuM, oaHako, yto B 1956 r. Ux Obmio 4%, a B 1972 r. - 7%. Hanwmmo
MOHOTOHHO€ U JIOBOJIbHO OBICTpOE YBEJIMYEHUE. IDTO BBI3BIBACT MOHSTHYIO
03a004E€HHOCTh T€HETUKOB.

Heckonbko YCIOBHO MyTallMM MOXHO pa3feiuTh Ha OECCMBICICHHbIE
(IOMUHAHTHBIE JIETAJH ), BpEIHBIC, HEUTPATbHBIC U TIOJIC3HBIC. DTO pa3/ielicHue
YCIOBHO, TaK KakK TOJIb3a WJIM BpeJ ONPEIEISIOTCS Cpeo, B KOTOPYIO
MOMNAaJaeT MYTAaHTHBINA aJuielib (HATOMHUM, YTO B MOHATHE “‘Cpeibl”’ BKIFOYACTCS
U TEHETHUYECKOE OKpYKeHHE). B KOHEUHOM HTOre OECCMBICIIEHHOCTh O3HA4aeT
HEBO3MOXXHOCTh CYIIIECTBOBAHUS OPTraHW3Ma, HECYIIEro JaHHBIA MyTaHTHBINA
aJlJieNb, a PA3INYUs: BPEAHBIA - HEUTPATBHBIN - MMOJIE3HBINA - KOJIUYECTBEHHBIE U
OTHOCSITCSI K BEPOSTHOCTH BHEIPCHHUS B KOHECUHYIO TOMYJISAIUIO: Majas -
CpenHss - OoJbIas.

XOpoITyro MOJIENb - aHAJIOTHIO, TTO3BOJISIFOIIYIO MMPOYYBCTBOBAThH CIOXKHBIC
MapIIpyThl OCMBICICHHBIX MyTallMii, JdaeT u3BecTHass wurpa. TpeOyercs
MIEPEBECTH OHO CJIOBO B JAPYTO€ MPU MOMOIIH IEMOYKH XO0B. 3a KaXKIbIH X0
paspeniaercsi MEHATb TOJbKO OJHY OYKBYy, MpUYEM TakK, YTOOBI MOJIy4ajoCh
ocmbiciieHHOe cioBo. [IpuBeaem npumepsl u3 kuuru [31]. [IpeBpaienue Ko3bl
B BOJIKA: KO3a - [03a - TMoJia - MoJK - BoJK. Ko3bl B Oapca: ko3a - kopa - Kapa-
dapa- dapc - 6apc. B mmcy: xo3a - kopa - Kapa- mapa - mama - Jiamna - JIWMa -
muca. W, HakoHel, caMoe 3HaMEHUTOE TMpEBpallleHue: MyXa - Mypa - Typa - Tapa
- Kapa - Kape - kade - kadp - Karop - KalkK - KPIOK - YPIOK - YPOK - CPOK - CTOK -
CTOH - CJIOH.

B mopnmepxanum paszHooOpasus HACIEIyeMBIX EIUHUI[ 0CO00 BAKHYIO
poOJib UrparoT JOMHHHpPOBaHWE, Moaudukanuum wmyrauui, rereposuc. IlycTh
OpraHW3M, TOMO3WTOTHBIM 10 MYyTaHTHOMY aJUIeIi0, WMEET 3aMETHO
MOHM)KEHHYIO >KU3HECTOMKOCTh. Eciu 3TOT amienb HOMUHAHTEH, TO CTOJb Ke
HEMPUCTIOCOOJICHHBIMU OyAyT W €ro TeTepO3UTOTHhIE HOCHUTETH. B Takom
cllydae 4Mclio 0coOel, HeCylIMX MYTAaHTHBIM ajijiellb, Oy/leT OT MOKOJICHUS K
IIOKOJICHUIO yYMEHBIIAThCA B TEOMETPUUYECKOM mporpeccuu. Ecmm ke
JOMUHHUPYET HOPMAJIbHBIN aJljiellb, TO JOJS HOCUTENEH MyTaluu B MOIYJISIIHH
OyZeT YMEHBIAThCSA MEJICHHEE - TPUMEPHO Kak « / t (¢ - Bpemsi, @ - 9HCIIO).
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[lonaB B mOmyJIALMIO, MyTAHTHBIN AJUIENIb U3MEHSAET T€HETUYECKYIO CPENY
U CO3/1a€T MPEUMYIIECTBO TEM aJUIEISAM CBOErO M APYIHX JIOKYCOB, KOTOpbIE
IpU TPOYMX PaBHBIX 00pa3ylOT ¢ HUM yJauHble KoMOuHarmu. Bospactanue
Yyclia HOCUTENEeW TakuxX OJarompusITHO COYETAeMbIX C MyTalluen aiienen
MPUBOUT K MOOUpUKAYUU NPOSGLEHUs Mymayuy: HECYIIUe €€ OpraHu3Mbl
CTaHOBSTCS ~ Bce  Oojee  JKM3HECHMOCOOHBIMM 32  CUET  B3aUMHOU
MPUCTIOCOOICHHOCTH HACJIEAYEMBIX €IUHUII, CIAralouX TeHOTHIIHI.

l'emeposuc -  TIOBBILLIEHHAss  TNPHUCIOCOOJIEHHOCTh  T'€TEPO3UTOT.
Knaccuueckuit mpumep - ceprnoBUAHOKIETOYHass aHemus. Moaudukanus
MyTallUid U TETEPO3UC AHAJIOTMYHBI SBJICHUIO CUMOMO3a, TOJBKO B JAHHOM
ciiyyae CcHUMOMO3 HE OPraHU3MOB, a HACJIEAYyEeMbIX E€IUHUIl. XOTS MBI IIO
OoJbIIe 4YacTH TOBOpUM 00 aensX, CKa3aHHOE MOKHO, Kak IMpaBuio,
OTHECTH U KO BCEM JIPYTUM THUIIAM HACIEIYEMBIX €IUHUII.

[losiBieHHMe  HOBBIX  TEHOTHUIOB  HE  0053aTeIbHO  CBSI3aHO  C
BO3HMKHOBEHUEM HOBBIX HACIICIYEMBIX €IWHUI. OJHU U T€ K€ €IWHULBI, TO-
pa3HOMY KOMOHMHHPYSCh, MOTYT OOpa3oBbIBaTh OYE€Hb MHOIO pPa3IHYHbIX
reHOTUNoB. Tak, ecau I 7 JOKYCOB €CTh IO JBa Pa3jJW4HbIX auIensd, TO y

JIMTUTOHUIHOTO OpraHu3Ma CYIIECTBYET 3" BO3MOJKHBIX T€HOTHIIOB, MOCKOJBKY
JUISL KaXJOTO JIOKyca €CTh TPU COCTOSIHUSI: TOMO3HMIOTHOCTH IO TEPBOMY
aJJIeNI0, TO BTOPOMY U T€TE€PO3UTOTHOCTh. TOJNBKO JUIsl JIECATH JIOKYCOB
noyiyaaeM B dToMm ciydae Oonee 50000 paznuanbix reHoTHOB. Kak BUaWM,

Jake He O4YeHb OOJIbIIOE Pa3HOOOpa3ue HaCIeAyeMBIX EIMHMI] MPUBOJIUT K
KOJIOCCAJIbHOMY Pa3HO00pa3ui0 T€HOTHUIIOB: JIJIsl IECATH JIOKYCOB, B KaXKJIOM M3
KOTOPBIX MOKET OBITh JIBa aJljielis, HAaclIeyeMbIX €JIMHUII - ajijienel Bcero 20, a

BO3MOKHBIX TeHOTHIOB 3'0 = 67 149 .

Tyr BaxHO cHenarb 3aMe4aHHE O CTENEHHM PEAIBHOCTH  4YacTo
UCIIONb3yeMbIX Mojesel. HeBo3aMoXXHO mpsMO MpoaHaTU3UpoBaTh OalaHCOBbIE
MOJIENIM  JIECATUIOKYCHOM TE€HETHMKM - CIHIIKOM MHOIO  ypPaBHEHHUH.
BonbmuHCTBO paboT MOCBSIIEHO OJHO- M, PEIKO, ABYJIOKYCHBIM cucteMam. [1o
OCTaJIbHBIM JIOKYCaM IPEANOIAraeTcss rOMO3UIOTHOCT. OTH MOJEIH MONAJAr0T
OOBIYHO B BOCBMOH THN (JeMOHCTpauus Bo3MOXkHOCTei). Ilepenocuts
pe3yJbTaThl, MOIMY4YEHHBIE JJI1 OJHOJIOKYCHBIX MaTeMa3aBpOB, HA PEaJbHOCTb
HY’>KHO CPE3BBIYAHO OCTOPOKHO. B JAEMCTBUTENBHOCTUN 11 MHOTOJIOKYCHBIX
cucTeM OOJIbIINM Obl CMBICII UMEIH OECKOHEYHOIOKYCHBIE MOJIEIH.

Pa3zHooOpa3ue reHOTHIIOB CBS3aHO HE TOJIBKO € OOraTCTBOM pa3iMYHBIX
KOMOMHauui amneneid. Baxusl U Apyrue Hacineayemble eauHMIbI. Cpeau HUX
OTMETUM XPOMOCOMHBIE TNEPECTPOMKH, IIEpelaBacMble W3 IIOKOJICHHS B
IIOKOJICHHE .

WNnymee pasnuuHbIMM MyTAMH YMHOXKEHHE KOIMM T€Ha B XPOMOCOME
IpeJCTaBIsAeT MaTepuan Uil ycuieHus (yHKUuN u3MeHeHus reHoB. llepBoe
IOHSATHO cpa3y. A BOT BTOpOE... TYT €CTbh JiBa cooOpaxkeHus. Bo-nepBbIx, Korna
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JK3EMIUIIPOB T€Ha HECKOJbKO, TO 4YacTh M3 HHUX MOXKET MEHSThCA, a
’KU3HECIIOCOOHOCTh OpraHu3Ma MpPH ATOM MPAKTHUECKH COXPAHUTCS - PYHKIUIO
BBINIOJIHAT JApyrue. Bo-BTOpbIX, caM MpolLecC YIABOEHUS MOXKET BHOCHUTH
ommOku. Tak, Hampumep, €ciii MOBTOp IMOJYy4YeH B pe3yibTaTe OOpaTHOU
tpanckpunuuu PHK— JIHK, To BeposATHOCTh OMIMOKH MPUMEPHO B MHILIMOH
pa3 6omblie, yem mpu 00sruHOM yaBoenuu JJHK — JIHK [34].

Cyl1ecTBYIOT HCCIEIOBaHMs, aBTOPbl KOTOPBIX MOJIAraroT, YTO YJIBOCHUE
IE€HOB - €/iBa JIM HE TJIaBHBIM MyTh MpOrpeccUBHOM 3Bosouuu [79]. TpyaHo
OJTHO3HAYHO OTHECTUCH K TAKOMY YTBEPKIEHUIO, HO BaXKHOCTBh 3TOI0 Ipoliecca
y>Ke JI0Ka3aHa.

OnuH u3 HanboJee 3araloYHBIX MOMEHTOB C TOUKH 3PEHHSI COBPEMEHHOTO
NOHUMAaHUsl (TOYHEe, HEMOHUMAaHWs) W3MEHUMBOCTH - TMpEBpallCHUE IIpH
y4acTHH Cpelbl pa3sHooOpaszus TEeHOTHUIOB B pazHooOpasue Qenotunos. C
OJTHOM CTOPOHBI KaXeTCs, YTO Jake HeOONbIINe HW3MEHEHHS TEeHOTHUIIOB
BBI3BIBAIOT CUJIbHBIEC TepecTporiku genotuna. b. M. Meanukos, Hampumep, B
KauecTBE YETBEPTONl aKCMOMBI OHMOJOTMH TpeljaraeT TaKoe BbICKA3bIBAaHUE:
“cllyqyailHple U3MEHEHUsT TEHETHMYECKHMX [MpOrpaMM TP  CTAHOBJICHUU
(eHOTHIIOB MHOTOKPATHO YCHJIMBAETCA W TOJBEpPraercs OTOOpY YCIOBHUSIMU
BHemHew cpenpl” [72, c. 105]. C gpyroil CTOpOHBI, MHOTMMH CUYUTAETCS
JIOKa3aHHbBIM, YTO 3HAYUTEIbHASA YaCTh ‘“‘OCMBICICHHBIX X MYTALUN CENeKMUGHO
HeumpanbHa, T.e. He OKa3bIBAET 3aMETHOTO BJIUSHUS Ha >KU3HECTIOCOOHOCTH W
IJIOJIOBUTOCTH [53].

[TonbITKy CBECTHM BOEAMHO JAHHBIE 3a U MPOTUB TMIOTE3bl HEUTPATBHBIX
myTtauuii npeanpuns P. Jleontun [62]. Ha c¢. 226 1o ee moBoay OH 4€CTHO
numet: “Ecny uuTaTenps yKe MOHSJI, 4TO B 3THX JIOBOJIAX HET HUYETO, KPOME
MPOU3BOJILHOTO KOHIJIMPOBAHUS YUCIAMH, KOTOPHIE MOKHO MOA00paTh TaKUM
o0pa3oM, 9TO OHHM OYIIyT CIIYKUTh MOATBEPKICHUEM JFO0O0U TPEAB3ATON TOUKU
3pEHUs, TO sl JOCTUT CBOEH 1ienn’”.

ATHOroHuM3M Mexnay ‘“akcuomoir” Bb.M. MenHukoBa W JTaHHBIMH O
HEUTPAbHBIX MYTAIMSAX MOXKHO YMEHBIUIUTh, €ClM pa3OuTh MpoOJjeMy Ha JiBa
Bonpoca. Kakas 4acTb BceX BO3MOXKHBIX MYTallUid CEJIEKTUBHO HEUTpasibHA?
Kakas wacte HaOmomaeMoro BHYTPHUBHIOBOTO pa3HOOOpasus HacCedyeMBbIX
eIUHUIl OOBSICHSETCS CEJCKTUBHO HEWUTpanbHbIMU MyTauusMu? Ha mepsbrii
BOIIPOC HAmpaliMBaeTcss OTBET - HeOounblias. bonbmias dacte MyTanui
0e3ycinoBHO BpenHa. Ecnmu ke paccMarpuBaTh TOJBKO T€ MYTAHTHBIC alIeiH,
KOTOpbIE MOTYT 3aMETHOE BpeMsl CYIIECTBOBaTh B MOMYJSIIUU Jaxe 0e3
NOBTOPHBIX MyTalMil, TO CpPeAM HHUX CEJIEKTUBHO HEWTPAIbHBIX 3aBEIOMO
OO0JIbIIIast 4aCTh, YEM CPEJIM BCEX BO3MOMKHBIX MYTaIUM.

Ot4ernuBo sCHO OAHO. Eciim M3MepsTh BEIMYMHY U3MEHEHHs T€HOTHIIA
YHCIIOM 3aMEHEHHBIX KOJOHOB, TO CKOJIbKO-HUOYIb OJHO3HAYHON CBSA3U MEXKIY
HEI0O W W3MEHEHHEM JII000N KOJWYECTBEHHOW MEPHl MPHUCTIOCOOICHHOCTH
OKUJaTh HE MPUXOAUTCs. Manoe u3MeHeHHue reHOTHNa (3aMeHa HeOOJBIIOTo
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yucaa KOJOHOB) MOXKET B XOJA€ HHAUBUIYAIBHOTO Pa3BUTHUS MHOTOKPATHO
YCUIINTHCA W MPUBECTH K OYEHb OOJbIIOMY M3MeHeHuto (enorumna. Ho TouHo
TaK K€ M3MEHEHHE TI'€HOTHUIIAa, HE SABIIAIONICECS MalbIM B YKa3aHHOM CMBICIE,
MOXET HE CKa3aThCs HAa XOAE€ MHAMBHUAYABHOTO PA3BUTHUS U MIOTOMY U3MEHEHHUE
(beHOoTUTIOB B pe3yibTare Oy/eT He3HAUUTEIbHBIM.

Cpena, B KOTOpPOW MpOSIBIAETCS HEUTPAIBHOCTh, TPUEAWHA: KOCHAs -
deHoTunuueckas - reHorunuyeckasi. OpraHu3sM B CBOEM JKH3HEOOECTICUEHUU
B3aUMOJCHCTBYET B OCHOBHOM C NEPBBIMHU JABYMs MPOEKIUSAMU cpenpl. Ecnm
M3MEHEHHUS MaJio BIUSIOT HAa 3TU B3aUMOJICHCTBUS U HAa BbDKMBAHUE UHIUBU]IA,
TO HMX €CTECTBEHHO Ha3BaThb (PU3MOJOTMYECKH HeWTpanbHbiMU. Ho »3Ta
HEUTPAJIBHOCTh  €Ill€  HE  TapaHTUPYeT  COXpPAHEHUE  TE€HETUYECKHUX
B3aumoeicTBuii. Hepenko ¢du3monorndecku HEUTpaibHbIE HW3MEHEHUS
MPUBOJAT K PENPOAYKTUBHON H3O0JISIIIUM: HOBBIE HE MOTYT, CKPEUIUBASICh CO
CTapbIMH, IPOU3BOJNUTH IMOJHOLIEHHOE MOTOMCTBO. HeWTpanbHOCTH MO
OTHOIICHUWIO K JKW3HU WHIMBHJIA HE 0053aHA OBITH TAKOBOW IO OTHOIICHUIO K
MIPOIIECCY BOCIPOU3BOACTBA B JAHHON I'€HETUYECKOM cpelie. A ¢ TOYKHU 3pEHUS
DBOJIIOIIMM  3TOT TpPOIECC HE MEHee BaxeH (ckopee, Oonee), deMm
WHIVBHAyaldbHOE cymiecTBoBaHue. [lonmHas “TpueamHas” HEUTPaIbHOCTH
VU3MEHEHHI 03HAYaeT, YTO C TOYKU 3PEHHUS 3BOJIIOLIMH UX HET BOBCE.

W3MeHeHHs] TeHOTHUIIA MOTYT HE CKa3bIBaThCsl Ha >KU3HECIOCOOHOCTH IO
JIByM TIpUYMHAM: JUOO OHU MPUBOIAT K TaKUM TIEpecTpoirkaM (EepMEHTOB,
KOTOpbIE TPAKTUYECKH HE BIUAKOT HA CKOPOCTU IKU3HEHHO BaXHBIX
XUMHUYECKUX peakluil B 3aJaHHOM JMafa30HE yYCJIOBHM  (MCTUHHaA
¢dbusnonoruyeckass HEUTPAIbHOCTh), JMOO K HE TaKUM, HO BO3HUKIIHUE
M3MEHEHUS KaKUM-TO oOpazom KOMITEHCHPYIOTCS B IIpollecce
WHIMBUIYaJbHOTO Pa3BUTUA (3Ty 0oJiee MHTEPECHYI0 HEUTpPaIbHOCTh MOKHO
Ha3BaTh ycnoBHOM). Takum 3amedaHueM TrHUNOTe3a  (HU3HOIOTHUECKU
HEWTPaJIbHBIX MyTallMi pa3pbIBAETCS HA JIBE: TUNOTE3bl HCTUHHOW U YCIOBHOM
HEUTpanbHOCTH. BOmpoc 3/1ech CHOBA O KOJWYECTBEHHOM COOTHOIIEHHH ABYX
BUJIOB HEUTPAJIIBHOCTH : KAKOW BCTPEYAETCS Yallle U HACKOJIBKO ?

Wtak, m3MmeHeHHWs (HEHOTUTIOB MOTYT W YCWUJIMBATh, W 3aTyIICBHIBATH
U3MEHUYMBOCTh TEeHOTUIOB. C 3TOM TOYKM 3pEeHHs] MHTEPECHBI JlaHHbIE 00
W3MEHUMBOCTH ()EPMEHTOB B TIOMYJSIIUSAX dYenoBeka. Kakercs Ha TEpBBIMA
B3IJIS1] OUYEBHUIHBIM, YTO (DEHOTHUITB BHYTPHU HAIlMK U pac pa3inyaroTcs MEHBIIIE,
YyeM MEXJIy HHMH. A BOT aHajau3 MO0 TEHOTUIHYECKONW H3MEHYMBOCTU
CEMHA/IIIATH PA3IMYHBIX (EPMEHTOB YOEKIaeT, YTO Pa3NUyuus BHYTPU HallUU
WA Pachkl OOBIYHO CTOJIb K€ BEJMKH, KaK M IO YEJIOBEYECTBY B IiejoM [62, C.
161-166]. C nabmogaeMbiM pa3HOOOpa3ueM (EPMEHTOB CBSI3aH MHTEPECHBIN
BOMPOC: TMOPOXKAACTCA OHO MYTAIMsIMH LIHCTPOHOB MM PEKOMOMHALUAMU
0oJiee MENKHX HacJeldyeMbIX €IUHUII? ObITh MOXET, KaKasi-TO €ro 4acTh €CTb
pa3HooOpasue He HACIeAyeMbIX EIMHMI], 3 KOMOMHUPYEMBIX U3 HUX T€HOTHUIIOB,
a TPaBWIbHOW MWHTEPIPETAUMU OTOTO SBJICHUS MEMIAET IPUBBIYHOE
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OTOXJIECTBIICHWE E€IUHUIIBI BOCIPOM3BOJACTBA C EAWHHUICH (QYHKIUH.Y
U3MEHUYMBOCTH  (DEHOTUIIOB  €CTh  COCTAaBJISIONIME, HE  CBS3aHHBIE C
pa3HoOOpa3neM U M3MEHEeHHEM reHoTUroB. Crofa OTHOCATCA MOIU(UKALNUU U
3aMporpaMMHUpPOBAaHHBIE CIIy4alHOCTH. Hanum MPEACTABIICHUE 0
MOMU(PUKANINAAX, TPEACTABUB HECKOIBKO MpuMepoB. (DEHOTUIT 3aBUCUT OT
oOpa3za >xu3HH. lITaHrHCT BO MHOIOM HE MOXO0X Ha OeryHa, JlaXxe €Cid OHU
OJTHOSIATICBBIC ONM3HENBI. Pa3Mephl TEHETHYECKW WJICHTUYHBIX pPACTECHUH,
BBIPOCIIMX B Pa3HbIX YCIOBUSX, MOTYT pa3auyaTbCi B JECATKU pa3. A BOT
pUMEP U3 KU3HU MHUKPOCKONMYECKUX 4epBeil - kosoBpartok [32]. Hekotopsie
KOJIOBPaTKU-KEPTBbl PEATHPYIOT HA MOBBIIMICHHYK) YHUCJIEHHOCTh XHWIIHBIX
KOJIOBPATOK, BbIpAlMBasl JJMHHBIE OTPOCTKM Ha MaHuupe. B pesynbrare
KEPTBBI OYKBAJIBHO “‘CTAHOBSITCS MOIMEPEK ropja’ XUITHUKY.

Mogenps 3anporpaMMUpPOBAaHHBIX CIIYYaHHOCTEM BCTpEYanach HaM B IJIABE
“Ot6op mo mpusHaky”. brecTsamuM mpumepom MpPUCTOCOONICHHS K CIydaitHOU
cpene SBISETCA UMMyHHas cucmema. PaznooOpaszue JUMQOIUTOB H
MPOAYLUHUPYEMBIX MMH AHTUTEN OrpOMHO. M1 OHO MCXOIHO “HE 3alHCaHO B
reHax”. Ilpu co3maHMM HMMMYHHOM CHCTEMBI B XOJI€ HWHIUBUYyaJIbHOTO
Pa3BUTHs Pa3bITPHIBAETCS Macca 3alporpaMMHUPOBAHHBIX Cily4daliHOCTeH, 0e3
KOTOPBIX OBLIIO0 ObI HEBO3MOXKHO CTOJIb O0JBIIIOE pazHoOOpasue.

Eme nBa Qakropa cuiIbHO BIUSIOT Ha pa3HoOOpaszue: MO3aUYHOCHb
ycaosuil cpedvl U dKoNocuyeckue koaedauusi. OHU POJCTBEHHBI - TIEPBBIMA
00ecIeynBaeT HETOCTOSIHHOCTD CPEeibl B IPOCTPAHCTBE, BTOPOM - BO BPEMEHHU.

HenpepriBHOE MIaBHOE W3MEHEHHE Cpelbl Ha OONBIIMX PACCTOSHUSX -
cuTyanust penkas. Jlaxke B riaakoi, Kak CTOJ, CTENH YEPEAYIOTCS YYACTKU C
OoJbIlIel ¥ MEHBIIEH JOCTYIMHOCTBIO BJIAard, B MyCTHIHSIX BCTPEYAIOTCS] 0A3UCHI,
B Jiecax - MOJIIHb. Mo3anuHoe, “JOCKYyTHOE” PaCIOJIOKEHUE YYaCTKOB C
Pa3IMYHBIMU YCJIOBUSIMH HE SIBISIETCA, KOHEYHO, 3aKOHOM MPHUPOJIbI, HO
HIMPOKO PaCIpOCTPAHEHO .

DKoJoTHYecKrne KOJeOaHusl W3BECTHHI TaK)Ke O] HA3BaHWEM ‘‘BOJHBI
KU3HKM . ... “BOJHBI XKH3HHM , KaK BCSKHE BOJIHBI, COCTOAT M3 MOJIbeMa H
NaJieHusl; T€ Ciy4yau, KOIrJa IPOHMCXOAMT BHE3AIIHOE MACCOBOE IOSIBICHHE
Kakoro-iu0o BUJA, MPOJOJDKAIOIIEECs HEKOTOpOEe BpeMsi U KOHYAIoIeecs
YMEHBIIICHHEM YWCICHHOCTH €ro CHOBA J0 MPEKHEW HOPMBI, OyJIeM Ha3bIBATh
“npunuBamMu Ku3HH . Y 00paTHO - B TeX CiIy4asix, KOT/Ia YHCICHHOCTh KaKOTro-
HUOY/b BHJIa BHE3AITHO OITYCKAETCS HIDKE €r0 OOBIYHOW HOPMBI, TTPOUCXOJISAT
“OTnMBBI KW3HW . BOT BCS COBOKYNHOCTH 3THX SIBJICHHWM, 3THX IPUIUBOB H
OTJIMBOB BHJIOBOM >KH3HU, U 00pa3zyeT “BOJIHBI JKU3HU ... MOXKHO O€3 BCSKOTO
MpeyBEeNUYEeHHs] CKa3aTh, YTO (payHa HU MHUHYTHl HE ObIBaeT mocTosiHHOM. C
KOKJBIM JIHEM, C KaXJbIM IMOYTH MTHOBEHHEM €€ pPAaBHOBECHUE HapyIIaeTcs,
OJIHU BHJbl TMEPEKUBAIOT “NPUIIUBBI KU3HU, IPYrue “OTIIMBBI; U B TO K€
BpEMs C MOJIHBIM IPAaBOM MOXHO YTBEPKAATh, YTO HET TAKOTO BUAA, KOTOPHIN
OBl BpeMsl OT BPEMEHHU HE UCIIBITHIBAI ATUX “TIPUIUBOB” Wi “oTimBoB” [112, c.
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77-78]. 910 nucan C. C. YeTBepHKoB B cTaThe, OmyOarKoBaHHOH B 1905 1. A B
JBaJAThIX Tojax Hamero Beka A. Jlotka u B. BonsTeppa He3aBUCHMO JIpyr OT
Jpyra TOCTPOMJIM MaTeMaTUYECKYI0 TEOpUI0 KoseOaHWil uucieHHoctu [25].
[Tocne psiga ycoBepilIeHCTBOBAHUM 3Ta TEOPHUsSI CMOTJIA OMKCATh TaKHe TPO3HbIC
SABJICHUSI, KaK BCIBIIIKA MAacCOBOIO Pa3MHOXKEHHS JIECHBIX HACEKOMBIX,
YHUYTOKAIOIIME MOPOI0 TMTAaHTCKUE MaccuBhbl Jeca [40].

Ho Hac 3mech MHTEpecyIOT He camMH KoJeOaHWs WM MO3auyHOCTh, a MX
BJIMSTHUE Ha pazHooOpasue.

Mo3zanuHocTb, BOOOIE TOBOpPS, MOAJAEPKMBAET pazHooOpasue, Tak Kak
COCEJICTBYIOIIME YYACTKH C Pa3IMYHBIMU YCJIOBUSIMH MOTYT OBITH HauOoiiee
ONMaronpUATHBIMH ISl HOCUTENIEH pa3IMYHbIX TeHOTUNOB. C MO3aWYHOCTHIO
TECHO CBsi3aHa MOJAPA3ACICHHOCTh MOMYJISAIUMN Ha Ooyiee MENKUE EAMHMIIBI -
cyononynsayuu.

Hannuue cyOnmomynsaumii MoxeT OBbITh BaXHBIM B MOJJEp>KaHUU
HelTpanbHOro pasnooOpaszusi. [losicaum 3t0. IlycTh ecTh nBa ajmmenst OJHOTO
JIOKyca, pa3iuyuus MEXIy KOTOPBIMU HE OKa3bIBalOT CYIIECTBEHHOI'O BIIMSHHUS
Ha OPraHU3M - 00€ TOMO3HUTOTHI M T€TEPO3UTOTHl OJIMHAKOBO JKU3HECIIOCOOHBI U
M1010BUTHI. M3-3a ciydaitHoro apeiida B KOHEUHOM MOIMYJISIITUNA OTpaHUYEeHHON
YUCJICHHOCTH OJMH W3 ajierel OymeT co BpeMeHeM o00s3aTenbHo  (C
BEPOSITHOCTBIO 1) yTepsH. “Bpemsa >ku3Hu” pa3zHooOpa3usi pacTeT C
YBEIMYCHUEM YHCICHHOCTH. HO OHO MOXKeT OBITh YBETMYEHO U MPU TOM Ke
pasMepe MOMYJALMHA - JOCTATOYHO, YTOOBI CYHIECTBOBAJIO MOJpa3/eieHue Ha
crnabo cBsi3aHHBIE cyOnmonymsaiuu. B onHux cyonomynauuax OyaeT yTepsH OuH
alyenb, B APyrux - Ipyroil. ManoBeposiTHO, 4TOOBI BO BCEX - OJUH U TOT K€,
BeposaTHOCTh dtoro (1/2)", rme n - uwucno cybmomynsuuii. B pesynbrare
peIKMX  KOHTAKTOB  CyOmomyjsmuu  OyayT  ‘“‘3apaxkats’  JApyr Japyra
COXPaHUBIIUMHCS ajuleJsIMH W T.JA. Takoil mporecc He oOecreynBaet
“OeccmepTusi” pa3HO0Opa3usi, HO YBEJIMUUBAET €r0 BpEeMsl KU3HU. 3aMETUM, YTO
pazzieneHue Ha CyOmoIMmyNAlMK HE BCETJa CBSI3aHO ¢ MO3aWYHOCTHIO YCIIOBHIA, a
MO>KET BO3HHMKATh M caMO Mo ceOe, HampuMmep, U3-3a pacrnajia MOMyJSIUd Ha
CEMbHU, KJIaHbI U IPYTUX NPUYHH.

Bonnbl ku3HU, cuBas BO BpeMs MPWIMBOB B €IMHOE I€0€ oOuTaTeNen
Pa3NMUYHBIX JIOKAJbHBIX MOMYJALUNA, CIOCOOCTBYIOT OOpa3oBaHMIO OOIBIIOTO
yuclia HOBBIX TeHOTUIoB. CiyuailiHoe pacceleHre MX HOCUTEIeH mpu crhaje
BOJIHBI MOKET 3aMETHO H3MEHUTh HMMEBLIEECS A0 NPWINBA PaCIpEaeiICHUE
TeHOTUIIOB MO MecTooOuTaHusiM. KpoMme Toro, kak u B ciiyyae MO3auYHOCTH,
HOCUTENIM OJIHUX TEHOTHIIOB JIy4llle MPUCIIOCOONECHbI K CHUTyallMd OTJIHBA,
JIPYTHX - K IPUJIMBAM; B pe3yibTaTe MOoJEpKUBaeTCs pazHooOpasue.

[TonpiTaeMcs CyMMHUpPOBaTh M3JI0KEHHOE. BpeMsi 0T BpeMeHU IPOUCXOIAT
U3MEHEHMSI HACIElyeMbIX €IWHUI] - JOCTATOYHO pEeIAKHWE WIM JOCTaTOYHO
MaJsble, 4TOOBI MOKHO OBLJIO TOBOPUTH O HacjenoBaHuu. W3 umMeromumxcs
HACJeyeMbIX E€AUHUI] (QOPMUPYIOTCS TEHOTHIIBI, KOTOpble B IIpoliecce
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WH/IMBHTyaJIbHOTO pa3BUTHUS ‘“‘TiepepalaThiBaioTcsa”’ B PeHOTUNBI. PazHooOpasue
TEHOTUIIOB  OMNpEAENAeTCS HAJIMYHBIM Ha0OpOM  HAacIeAyeMbIX EIMHHII,
CUCTEMOW CKpEIIMBaHMS (WM TEpPEeHOca HaCIEAyeMbIX €JIMHHUII), a TaKKe
ycioBusiMA cpeibl. Co BCeMHU KOMIIOHEHTAMH CpEfbl, KPOME T'€HETUYECKOro,
B3aMMOJICHCTBYIOT HE CaMU TI€HOTHIIBI, a PEe3yJbTaThl UX OCYLIECTBICHHS B
naHHoi cpene - denotunsl. OcoOyio poiib B MOAJAEPKAHUM PazHOOOpa3us
UTPAIOT MO3aMYHOCTh YCIOBUN U HKOJIOTUYECKUE KOJeOaHus.

B cronp oOmeM Bulie 3TO 3aKIIOYEHHUE HE BBI3BIBAET CYHIECTBEHHBIX
BO3PAKEHUN U MOXET OBIThb MPHUHATO HE TOJBKO IS €AMHHI] U3 MOJEIH
Mewnpensa-HMoranncena (reHOB), HO U IIMpE - IS BCEX HACIIETyeMbIX €AMHUI] U
000O0IIEHHBIX TEHOTHIIOB.

[lo nmeransiMm MmpeAIIeCTBYIONIETO M3JIOKEHUS AHMCKyccHus Bo3MOkHa. Tak,
Beaen 3a  C.  C.  YerBepuKOBBIM, B COBPEMEHHOW CHHTETHUYECKOU
TEOPUUABOIONMN TMOJYEPKUBACTCS 0c00asi poJib PEIECCUBHBIX MYTAaIHi,
KOTOPBIMU  HACBIIIEHbl MNOMYJSIUUMU JUIUIOMIHBIX opraHu3MoB. OpaHako,
CYHIECTBYIOT BHJIbI, Y KOTOPBIX CAMKH JUIUIOUJHBI, a CaMIlbl TarIOWAHBI -
UMEIOT HE ABOWHOM, a OJUHAPHBIN HAO0Op XpOMOCOM. DTO, HAIPUMEP, BUIBI U3
OTpsifia IEPENOHYATOKPHUIBIX . BBIJIO MPOBEZIEHO HCClIeJOBAaHUE OChI-HAE3IHHUKA
MOpPMOHHUENIBI (OHA, KOHEYHO, U3 OTpAJa MEePernoHYaTOKpbUIbIX ). OKazanochk,
YTO CpeAr CaMOK MOPMOHMEIIbI MPAKTUYECKH OTCYTCTBYIOT I€TE€PO3UTOTHI IO
PELECCUBHBIM MYTAallUsIM, XOTS BEpPOSTHOCTb MYTHPOBAHUS HE HUXKE, YEM Y
apo3odun [29, c. 453-454]. DTO MOHATHO: y CaMIIOB MPOSBISIETCS Jr00ast
MyTalus, MOATOMY JOJSl BCSKOTO BpPETHOTO ajuieist OyaeT yMEHbIIAThCS B
reOMETPUYECKOM TMPOTrpeccuu - pelecCUBHOCTh He crnacaer. Ho Hu
pa3HooOpasue BHUJIOB, HU TEMIIbI SBOJIIOIHMH y TEPENOHYATOKPHUIBIX HE HIKE,
4yeM y JBYKpbUIbIX. Tak yTo Hammuyue OaHKa pPELECCUBHBIX MYyTalui, OBITH
MOXKET, U HE OYEHb BAXXHO B HBOJIOLMH, a SABISETCS MPOCTO MOOOUYHBIM
CJIEJICTBUEM OOUIEH AUIIOUAHOCTH .

Eme  3amMeuyaHue:  HEKOTOpPbIE  TE€HHbIE  MyTalud  OKA3aJIHCh
“HeHactosimuMu’”’ MyTanusiMi. OHM BO3HMKAIOT MOPOW H3-3a BCTPAUBAHUS B
JHK mna ywacTke, rae pacrnojgoKeH T€H WM PSIAOM, IPBITaroLIero
TEeHETUYECKOI0 DJIEMEHTA.

B ranase “Moaens Mennens-Moranacena™ Mbl 3aMETHIIM, YTO, BO3MOXKHO,
rJlaBHasg TMPUYMHA HAKOIUJICHUS PELECCUBHBIX BPEIHBIX MYyTalMM - UX
PELECCUBHOCTh IPY BOSHUKHOBEHUU . [13-32 HEe OHU JIOJITO JKUBYT B MOIYJISALIMH
U, CJIeI0BATEIbHO, HAKATUIMBAIOTCS. A OCTaJIbHbIE BPEIHbIE MYTallUd UCYE3AI0T
(amumuHupyrotesa). Ho 310 Bce-Taku ympomeHue. JIerko MOHSATH, YTO JIOJTO
COXpaHSsACh B MOIYJSAIMKM, YaCTUYHO PELIECCUBHASI BpEAHAs MyTallus JIOJDKHA
CTAaHOBUTHCS “Bce peneccuBHee”. OHa HM3MEHSIET TEHETHUYECKYIO Cpely s
JIPYTMX TE€HOB M CO3[a€T NPEUMYLIECTBO TeM KOMOMHAIMSIM, KOTOpHIE
MOJIABIISIIOT €€ MPOSIBICHUE.
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MoXHO TpomOJKAaTh KPUTHKY MPOCTBIX MOJAENEH U jJaiee, HO
OCTaHOBMMCA TIOKa 37ech. llepeiinem K 0OCYXIEHHMIO Ba)KHOM oOIepaluu,
MOCTOSTHHO SIBHO WJIM HESBHO HCIOJB3yeMOH B MOJEIMPOBAaHHM OTOOpa U
ABOJIIOLINH - PEAMUGU3AY UL HACIETYEMBIX €IUHULI.

[TycTp Kakasi-To 0OCOOEHHOCTH CTPOEHHUSI WM TOBEACHHS, CTPYKTYPHl WIH
dbynkuuu (ot mocaegaoBarenbHOCTH HykieoTunoB B JJHK no neraneir 6paunoro
MOBEACHMS ) IEPEJACTCS U3 MOKOJIEHUS B MOKOJEHUE KaK OJHO ILIEJIOE, SBIISETCS
Hacienyemon eaunuiieil. OTcrofa eiie He CIeIyeT, YTO 3Ty OCOOCHHOCTh HaJ0
00s13aTeNbHO pacCcMaTpUBaTh KakK Pe3yjbTaT, UTOT OMOJOTHYECKOW SBONIOIHH
O0TOOpPOM U TPHUHIMIAMHU ONTUMAIBHOCTU. MOXeT ObITh, MPOCTO HE OBLIO
Ipyrux BO3MOXXHOcTel. Hampumep TO, YTO NpH OKHUCIEHHH TIIFOKO3BI
BBIJICTISICTCS DHEPIUsi, SBISETCA YUCTO (DU3MKO-XUMHUYECKUM CBOWCTBOM M B
TaKOM Ka4yeCTBE HBOJIOLMU U OTOOPY HE MOJJICKUT. B OONBIIMHCTBE Cilydaes,
OJIHAKO, HEBO3MOXKHO CTOJb OJHO3HAYHO YTBEPXKAAaThb HEBO3MOKHOCTb
HBOJIIOLIMK JaHHOM ocoOeHHOcTH. [losTomy Kaxablii pa3, CTpOs 4YacTHBIC
MOJENH  3BOJIIOIMU, HAAO TMPUHUMATh PEHICHUS O COXPAHSIOLIUXCSA
(HacnmeyeMbIX ) eIMHUIAX : YaCTh U3 HUX IOJIaraTh (PUKCUPOBAHHBIMH, a APYTHC
- CIIO’KMBIIMMHMCS B XOJI€ M3y4aeMOU 3BONIOIUU. DTO OyJET caMoe HacTOAIee
YEJI0BEYECKOE PELICHUE C IPUCYIIMMH €MY 3JIEMEHTAMU HEOJHO3HAYHOCTH .

Te eauHUIBI, KOTOPbIE MPU3HAHBI (PUKCUPOBAHHBIMH, OYAYyT UTPaTh POJb
€CTECTBEHHBIX BHEIIHUX YCJIOBHUI 3BOJIOLHUHU, & T€, YTO PACCMATPUBAIOTCS KakK
HBOJIIOIIMOHUPOBABIIUE,, TPEACTAHYT ONTUMAJIBLHBIMU U 11€71€CO00pa3HbIMU. MBI
CUMTAaEM, YTO TAKON aHAJOr pPa3[elIeHHUs HAa €CTECTBEHHOE M HCKYCCTBEHHOE
SBIIIOTCS PYHKIIMOHALHBIMU CBOMCTBOM BCEX MOJIENIEH PBOJIOLMH, PABHO KaK
Y HEOJIHO3HAYHBI, HEOKOHYATEJBHBIN XapaKTEP TAKOTO Pa3/ICIICHUS.

Eqununpl, KoTOphle HE  JBOJIOIUMOHUPYIOT  (“‘ecTecTBeHHBIE”), B
MaTeMaTUYECKUX MOJIEISIX OOBIYHO SIBHO HE MPECTABIICHBI, OTYETO BO3SHUKACT
WUTI03Usl UX OTCcyTcTBHs. OHUM BOIUIM B KOA((UIMEHTHI, PAaCTBOPUIUCH B
MHOTOYMCIIEHHBIX “OPEearnonaokuM’” U “IycTh .

B3sa1b X0Ts OBl TOrO MaTemMazaBpa, KOTOpbIH B T1aBe “OTOOp 1Mo NpusHaKy”
C TIOMOULIBIO CIy4alHOTO YXOJa B 3allMIIEHHOE COCTOSHHME CHacaucs oT
arpeccuBHOM cpenpl. Kyna O0bIIMil BEIMTPHINI B PAa3MHOXKEHUU MpPUHECTA Obl
CIOCOOHOCTh BBIJCNATH MPEABECTHUKOB Hayala arpecCMBHOTO COCTOSHHUSA
Cpelbl U MEHATh CBOE COCTOSIHHE C BEPOSITHOCTBIO, 3aBUCSALIEH OT 3THUX
npenBecTHUKOB. Ho opranbl 4yBCTB M ClIOCOOHOCTH K aHAIM3Y MPEANOIaraiuch
3aMOPOKEHHBIMU Ha IPUMHUTHUBHOM YPOBHE, pACCMATPUBAINUCH (PAKTUYECKU KaK
BHELIIHUE YCIIOBUS.

[IycTes mpoaenaH npenBapUTENbHBIA aHAIN3, Ui CO3/1aBaEMON MOJENN
BBIJICTICHBI “‘PUKCUPOBAHHBIC™ U SBOJIOIUOHUPYIOLIUE HACIEAYEMbIE €IHMHUIIBI.
B peaibHOM MoOzeNMpoBaHMM BO3BpAT K 3TOMY JTally € MOJINYyTH Oyjaer
IIPOUCXOJIUTH HE pa3, HO ceryac, UACATM3UPYsl, IPEACTABUM, YTO 3TOT 3TAIl YXKE
MPOEH OKOHYATEIIBHO.



161

B omnbiTe 3BONIOIMOHMPOBABIIME HACIEAYEMbIE E€AUHHIBI YK€ KaKue-TO
3amaHHble.  OmnpeneneHsl  3HA4YEHMsI  BCTPEUYANOIIMXCSA  KOJUYECTBEHHBIX
NPU3HAKOB M Pa3HOOOpa3ne KaueCTBEHHBIX. UYTOOBI MPEACTaBUTh HACIIETyEMbIC
€IMHUIBl KaK SBOJIOIMOHUPOBABIIME, HY)KHO IOCTPOUTH JUIsI HHUX (DOH
CpaBHEHHUSI U3 TE€X, KOTOPHIX B OIBITE ceilyac HeT. DNeMeHThl u3 (OHA MOTYT
COOTBETCTBOBATh, HAIIPUMEDP, TEM BapHaLlMsIM HACJIELyEMbIX €IUHULL, YTO BpeMs
OT BPEMEHH BO3HHKAIOT, HO M3-32 CBOEH HEONTHMAJIbHOCTH HE 3aKPEIUISIOTCS.
OpHako oHU He 00s3aHBI OBITH “‘BeyHO HeonTHUMaldbHbIMU . IlocTpoeHHBbIE Ha
DKCIIEPUMEHTAX [0 BHEAPEHUIO MPUHUUIIBI ONTUMAIBHOCTU CBSA3aHBI C
YCIOBUSIMM, KyJAa BXOAUT M (OH cocyliecTBOBaHUS. M3MeHsATCS ycioBuS -
U3MEHSTCS. M TOYKH ONITUMAJILHOCTH B MPOCTPAHCTBE BO3MOKHOCTEH .

Wtax, nepBblii mar peiasTUBU3aLUN - KOHCTPYUpOBaHUE (POHA CpPAaBHEHUS
(mpoctpaHcTBa BO3MOXKHOCTEM ). [locie 3Toro Mo’kHO M3ydaTh ONTHUMAIbHOCTD
OJHUX €JIMHUL] OTHOCUTEIBHO JApPYruX (OT “OTHOCUTENBHO’ U HPOUCXOAUT
TEPMUH “pENATUBU3ALMS ).

KoHcTpynpyeMoe npocTpaHCTBO BO3MOXHOCTEH 3aBUCUT OT BBIOPAHHBIX
XapaKTEPHBIX BPEMEH PACCMOTPEHMS - TO, YTO HE MPOSBHUTCS 32 TOJ, MOXKET
NOSIBUTbCS 332 MWUIMOH JieT. TakuM o00pa3oMm, peanbHO B CO3/l1aHuU (hoHa
CpaBHEHHUSl YYAacTBYIOT M TEMI H3MEHYMBOCTH, M MacuITad BpeMEHH. ITO
y4acTHe OOBIYHO CKPBITO B IIPOMEKYTOUHBIX IOCTPOEHMSIX, HE BBIHOCUMBIX Ha
OOIIMIA Cy/I, HO HE CTAHOBUTCSI OT COKPBITHSI MEHEE BaYKHBIM.

MoHo mpenctaBuTh cebe (OH cpaBHEHHMsS KaKk HCTOPUIO, IPONHIAECHHYIO
3aJI0M Hamepesa - OT HaJMYHOTO K TOMY, YTO OBLJIO (B TOM YHCIE - HEIOJTO
ObUIO) Ha MPOTSKEHUM OTMEPEHHOIO OTpe3Ka MPOLUIOTro. JTO MpeJCTaBICHUE
MOJIE3HO, HO TpU OYKBAJIbHOM TOHMMAHWUU W3JUIIHE OOPEMEHUTEIHHO.
Hcnonbs3yemble KOHCTPYKIMM SIBJSIOTCSL BECbMa IPyOBbIMU OLIEHKaMH TOTO, YTO
MOTJIO OBITh, W TOTO, 4YTO MOXET BO3HHKHYTH C HE CIHMIIKOM MaJoi
BEPOSATHOCTBIO Ha MPOTSKEHUU BPEMEH 33JaHHOTO MacuiTada.

VIMEHHO NpeacTaBlI€eHHE O TOM, YTO JUIA KAKJIOM HACIEeLyeMOM €IWHHUIIBI
CYLIECTBYET CBOW IEPCOHANBHBIN (DOH CpaBHEHUS, ITAKUI OKpYKAIOLIUN ee
KyCOYEeK MPOCTPAHCTBA BO3MOXKHOCTEH, IMO3BOJSIET TOBOPUTH OO0 SBONIOIHH
TUX €IMHUIl: OblJa Takas, cTaja JApyras. OBOJIIOLMS KakK CABUI TOYKU B
nepcoHaibHOM (oHe cpaBHEHHs. BpickaspiBaHus THma “Obuia - crana”
03HA4aeT, YTO CHayajla B CHCTEME IPUCYTCTBOBAJIA B OCHOBHOM OJIHA €WHUIIA
U3 “IepcoHaNbHOTO (oHA”, a IOTOM - Jpyrasi, U COBEpPIICHHO HE OTHOCATCS K
XapaKkTepy MU3MEHEHUI: POUCXOJUIN OHU ITyTEM MEMJIEHHOTO BBITECHEHHUS WU
Kak-HuOynb emie. [lyTb BbITecHeHus (cenekius): ObUIa OJHA HaciexyeMas
€IMHMIIA, BO3HMKJIA B MaJOM KOJMYECTBE BTOpas, BHEAPWIACH U BBITECHHIIA
nepByto. Jlamee, OBITh MOXET, BO3HUKIM U BHEAPWINCH, BBITECHUB
HOpPEbIIYIyI0, TPEThsl M ueTBepTas, ... SICHO, YTO MpPH BHEIPEHHUHU, BOOOILIE
rOoBOps, BBITECHEHHWE  HeoOs3arenbHO. [losTomMy — mpeacraBneHue O
NEPCOHAILHOM (OHE CpaBHEHUS MOXET OBbITh HE BIOJHE TOYHBIM -
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COIIOCTABJISIM €r0 OJHOW HAJWYHOM €IMHMIIE, IJI1b, @ TaM B XOJI€ BOJIOLUU
BO3HUKJIU JIBE.

JIyist n3ydeHust HBOJIIOIIMK BaXKHBI T€ MAcIITa0bl BpEMEHH, KOT/Ia HAUMHAIOT
CKa3bpIBaThCA MPOLIECChl HM3MEHUYMBOCTH. lIpocreiimme wmoxenu s 3THX
MacmTaboB BPEMEHU CTPOSATCS MO O0Opasily JKCIEPUMEHTa TIO0 BHEIPCHHIO:
BpeMs OT BPEMEHU B CHCTEMY BHEIPSIOTCS HOBBIE HACJIEAyE€MbIE E€IUHUIIBI B
COCTaB€ MaJjbIX TPYII OPraHU3MOB. DTH €IUHUIIBI BO3ZHUKAIOT B pE3yJbTare
M3MEHUYMBOCTH U 100 BHenpstoTcs, 1100 HeT. [lanee nmporecchl M3MEHUYUBOCTH
POXKIAIOT €IlE€ HOBBIE EIUHUIBI U ‘“OKCIEpUMEHT  TMoBTOpsierca. Ecnu
OTHOBPEMEHHO HJIET HECKOJbKO OJKCIIEPUMEHTOB IO BHEAPEHUIO, TO WX
B3aMIMHBIM BJIMSTHUEM MPEHEOPETaloT BBUIAY MAJIOCTH BHEAPSIEMBIX TPYIIIL.

OnumuHanus  (MCKIIIOYEHUE) HaclHeAyeMbIX €IAUHHI], BHEIPSIEMBIX B
COCTaB€ MajbIX TPYIII, MOXET NPOUCXOAUTH M MO NPUYMHAM, HUKAK HE
CBA3aHHBIM C OINTHMAJIBHOCTBIO WJIM HEONTHMAJIBHOCTHIO. DBhIBaeT ciywaiiHOe
UCKITIOUEGHUWE  W3-32  MaJOCTH  TPYMI:  HECKOJBKO  HEOJarompusTHBIX
CIIy4YalHOCTEW - M HET HOBBIX €JMHUII, a JAJI1 UX MPOBEPKU HA ONTUMAIbHOCTh
MPUJIETCS TOTAA XKJIATh CIEAYIOIIErO MOABICHUS.

MonenupoBaHue Takoro cCopTa, MMEoIlee 00pa3loM 3KCHEPUMEHTHI IO
BHEJAPECHUIO, TPAKTUYECKU CHHUMAET BOMPOC O MPOLECCAX M3MEHUYHUBOCTH, JEas
HEHTPAJIbHOM MpoOJIeMON ONHUCaHWE NPOCTPAHCTBA BO3MOKHOCTEH. [maBHOE
MPEIOI0KEHNE, TO3BOJISIONIEE OCYIIECTBUTh TAKOE CMEIICHUE aKIIEHTOB, €CTh
MOSIBJICHUE HOBBIX HACIEAYEMbIX €IMHUIl B MajlbIX KoinuecTBax. Jlo3a HOBOro
JOJKHA OBITH MaJia.

CymiecTByeT ellle oJiHa MOMYJISIpHAsE MOJIENb U3MEHUYMBOCTH . [Iprmensiercs
OHa B OCHOBHOM Il HENPEPBIBHBIX IPOCTPAHCTB BO3MOXKHOCTEHM W
OCHOBBIBAETCSl HA MPEJCTABICHUH O MallocTH owmnOku. [Ipenmnonaraercs, 4yTo B
acTadeTe Mo TMepeaade HaCAeAyEeMbIX €IMHUI] YaCTO MEPEIar0TCs MTOTOMKAM He
COBCEM T€ €IWHHUIIBI, YTO OBLIM TOJYYEHBI OT MPEJIKOB, HO OTIMYMS MAaJbl.
3/1ech 4UCI0 HOCHUTEICH HOBOTO MOXET OBITh W BEIUKO, HO CaMO 3TO HOBOE
€CTh IIOYTH CTapoe.

MHoOroe B JWHAMUKE HM3MEHYMBOCTH JI0 CHX NOp HesacHo. [losromy
MpUBJIEKAaTEeIbHA Takas I[OCTaHOBKa Bompoca. Ilycte o0 mpomeccax
W3MEHUYMBOCTA HEU3BECTHO HUYEro, KpoMe ee wmainoctu. Kakue nperanm
JTUHAMUKA B OTOM Cllydae HE 3aBUCAT OT HEU3BECTHBIX MOAPOOHOCTEN
IPOUCXOSAIINX U3MEHEHUH ? ITO BO MHOTOM BOIIPOC 00 yCTOMYMBOCTH. BHOBB,
Kak W B riaBe “OtOop 1O NpPU3HAKY’ , MOXKHO BBIJICTUTh TPU THUIIA
YCTOMYMBOCTH  CTAallMOHAPHBIX COCTOSIHUW: BHYTPEHHIOKO, BHEIIHIOK U
YCTOMYMBYIO peann3yeMocTb. OHM pa3iuyaroTcsl TUNAaMU BO3MYLIEHUH, IO
OTHOIIEHUIO K KOTOPBIM MPOSIBISECTCS YCTOMYMBOCTh. BHYTPEHHSS - K MaJIbIM
W3MEHEHUSAM, HE BHOCSIIMM HOBBIX HACJIEAYEMbIX €JIMHHI], BHEIIHAS - K
BHECEHHUIO HOBBIX HACIEIYEMBIX E€IWHHI] B MAJbIX KOJUYECTBAX, YCTOMYMBASA
peanu3yeMoCTh - K MaJIbIM U3MEHEHHUSIM BCEX HACJIEAYEMBIX €AUHUILL B CUCTEME.
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Ecimn cucreMa NOpUXOAWT B TakO€ TPHWXKIbl YCTOMYHMBOE COCTOSIHUE, TO
IIPOLIECCH] MAJIOW U3MEHYMBOCTH HE MOTYT OKa3aTh HA HEE 3aMETHOTO BIIUSHUS.

Ecnu mpenctaButh cebe SBONIOINMIO, KaK YEpeay TPIIKIbl YCTOWUMBBIX
COCTOSIHUM, CMEHSIOUIMX JApYyr Apyra, TO AETald Ipolecca U3MEHUYMBOCTH HE
BaXKHbI - CYLIECTBEHHO JIMIb, YTO OHHU UAYT C MaJIOi, HO BCE K€ JOCTYIHOMU
MHTEHCUBHOCTBIO. JlocTaTouHoil i1 TOro, 4roObl 00ECHeYuTbh CMEHY
YCTOWYMBBIX COCTOSSHUM IPA U3MEHEHHUU YCIIOBHM.

['maBHOE NOCTOMHCTBO TaKMX MOJEIEH - BO3MOXKHOCTb HE JIymarbh O
HEM3BECTHBIX M CIIOPHBIX OCOOEHHOCTAX M3MEHUYHMBOCTH. JlocTaTouHas ManocTh
U IIPA DTOM JIOCTAaTOYHAs] HHTECHCUBHOCTb, Ja €I, MOXKaldyl, OTCYTCTBHE
3alpenIeHHbIX HaIPaBJICHU B NPOCTPAHCTBE BO3MOXHOCTEH - BOT CIIHCOK
UCIIOJIb3YEMbIX XapaKTEPUCTUK H3MEHUYMBOCTU. OHM OYeHb OOOOULIEHHBIE -
HUKaKuX Aetaned. Takoe m30aBieHHE OT JeTayiieid 00yCIOBICHO CHEpUKON
Mojenel. 3a mpenenaMM HMX PUMEHUMOCTH OJHMMH  00OOIEHHBIMU
XapaKTepUCTUKaMH HE 00OMTHCH - BaXHBI MOAPOOHOCTH.

MHoro pa3 npuxoAWIOCh HaM YUTaThb M CIBIMATH O HEHAIPABICHHON
U3MEHUMBOCTH. CTOPOHHHMKM  Takoro B3IVIAJa IPOU3HOCAT TE3UC O
HEHAIIPaBJICHHOCTH IIPOLIECCOB M3MEHUYMBOCTH KakK JIO3YHI: “EcTecTBEHHBIN
OoTOOp - €IWHCTBEHHBIM HaIpaBleHHBIM QakTop 3BodIONUK”. I[IpoTUBHUKH
JApBUHMU3MAa OOBUHSIOT UX B MPHUHITUU TOrO TE€3MCA, KAK B HEKOTOPOM TIpeEXe.
[IpunymaB naxe TepMUH “‘maxucene3” - 3BOJIOLKS Ha OCHOBE CIy4YailHOCTEW.
Ho ocraercst coBeplIeHHO HE NPOSCHEHHBIM HA MOJENSAX W HENOHATHBIM, YTO
K€ TaKOE€ HEHAIPABJICHHAs] N3MEHYHBOCTb.

[TosichuMm Hame HepoyMmeHue. YJ00HO NpPEACTaBUTh ce0e MPOCTEHIIyHO
Mojzienb ()OHa CpaBHEHHUS MJIi HEKOTOPOM HacleayeMOoil €IUHUIBI B BUJC
wiockocT. OTCYTCTBHME WM3MEHEHUN MOJEIUPYETCS IPH 3TOM Kak TOYHOE
BOCITPOM3BOJICTBO HACJIEYEMOM €AMHULIBI - TOYKHM Ha IUIOCKOCTH. B pesynbrare
U3MEHEHUI Takoe BOCIIPOM3BOJCTBO NEPECTAET OBITh TOYHBIM M POKAAKOTCS
HOBBIE €IMHHIBI - TOYKH. CTpPOro HampaBJIEHHYD H3MEHYMBOCTb MOYHO
IpEJCTaBUTh Cce0€ Tak: CYIIECTBYET BBIICICHHOE HaIIPaBICHUE, U HOBBIC
€IMHMIIBI MOTYYarOTCA W3 HWCXOJHOM CIABUIOM CTPOrO B 3TOM HAalpaBIICHUU.
[TonHOCTBIO HEHANpPaBICHHYID H3MEHYMBOCTh CMOJEIUPYEM Kak aOCOJIOTHO
CUMMETPHUYHBIE PABHOBEPOSITHBIE U3MEHEHHs BO BCe CTOpOHBI. HampaBiieHHbIE
U3MEHEHMs MOWIYT IO JIydy, HEHAIIpaBJICHHBIC - 3alOJHAT KpYyxKoK. Cpa3sy
SCHO, YTO MEXIy OTHMH BApHAHTAMHU - MOpe BO3MOXHocTer. IlocrerneHHo
CIBUrasi M CIUTIOLIUBAs KpPY>KOK, MOXHO HENPEPBIBHO MPUOJINKATh €ro K
oTpe3Ky Jyda. [IpencraBisercs HEBEpPOSATHBIM, YTOOBI HAWIYYIIEH MOJEIBIO
JENCTBUTENBHO CIIY>KWJI OAVH U3 KPalHUX MPEACIIBHBIX TUIIOB U3MEHUYNUBOCTH .

Jluckyccust “HanmpaBIEHHOCTh - HEHANPABIEHHOCTh ™ €CTh CIOp MEXIY
IIPEEIBHBIMU CIIy4assMH, ITOCTPOEHHBIN MO THUILY “BCE WIM HUYETro . MBI yxke
CTaJKUBAJIKNCh C TAKOM OMIO3UIUEH MTPH 00CYXJACHUU BOIIPOCA O HAClIEAOBaHUU
IPUOOPETEHHBIX NMPU3HAKOB. MOKHO, @ MHOT1a U HEOOXOIMMO MOJIEIUPOBATH C
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MCIIOJIb30BAaHUEM NPEEIbHBIX CIIy4aeB, HAllPUMED, MOJTHOCTHIO HE YUYHMTHIBAThH
BO3MOXHOCTh ~ TEpPEX0Ja  HEKOTOPBIX  MPUOOPETEHHBIX  MPU3HAKOB B
Hacieayemyo ¢GopMy WM TpeHeOperartb HECUMMETPUYHOCTHIO MPOLIECCOB
M3MEHYMBOCTU. HO HE CTOMT paccMaTpuBaTh MpEAESbHBIE CIy4aul KaK KECTKO
3aJlaHHbI€ aJbTEPHATUBBI: WIM - WJIM U HAYEro MEXJIy HuUMHU. bosee omnpasnan
B3Il HAa HHUX, Kak Ha KpPalHOCTH, MEXIAYy KOTOPBIMH pPa3bIlPbIBACTCS
JIEUCTBUTEIIBHOCTD .

“S BuKy, 4yTO ecnu 00€ CTOPOHBI OYIyT MEPTBOM CXBATKOM AepiKaThCs 3a
CBOM TMpEyBENUYCHUS, TO HAYMHAETCA Takas OuWTBa, Kakas Oblia MEXIy
Axumnom u ['ekropom. HecMoTpst Ha TO, 4TO OHM OBUIM OJJMHAKOBO OTBAXKHHBI,
pa3zienuTh UX MOrJja ToJIbKOo cMepTh” [124, c. 286].

D10 ObUIO ckazaHo Opasmom Porreppamckum moutu 500 jeT Hazam o
IUCKyccuu U cBobone Bomu. M manee: “OOBIKHOBEHHO TOBOPST, YTO AJIS
BBINIPSIMIICHNST KPUBOW NAJKKA HAIO COTHYTh €€ B JPYTyH0 CTOPOHY. Bo3moxkHO,
YTO UMENO OBl CMBICT MPH HCIPABICHUHM HPAaBOB, HO HE 3HAI0, IPUMEHUMO U
9TO MpHU HCTpaBieHUU yudeHui . Bce ckazaHo, maxke o0o3HaueHa 00JIacThb, Te
BO3MO’KHA a0COIOTH3AIMS KpalHOCTE!, HO OHA Jajieka OT HayKH.

Uto e mpexacrtaBiaser cobori Te3uc “EcrecTBeHHBIH  0oTOOpD -
CIMHCTBEHHBIM HaIpaBieHHBIH (QakTop 3BodOIUN’? OH HMEEeT HEMmpOCTYIO
CTPYKTYypy. sl ero moHMMaHUs >KelaTeeH 3aBEpIIECHHBIN CHUCOK (PaKkTOpOB,
HO TJIE K€ B3ATh TaKOM CIHCOK?

Ecte nBe kimaccuueckue Ttpuanbl. HacnegoBaHue - HM3MEHYMBOCTD -
nepeHaceyieHle (MMOHUMAeMoOe€ KakK OIpPaHWYEHHOCTh pPECYpCOB U ApPYyTHE
MPUYHMHBI, OCTAHABIIMBAIOIINE T€OMETPUYECKYIO MPOTPECCUI0 PA3MHOXKEHUS ) -
UMEHHO 3TH Tpu (QakTopa BwiAenseT, Hanpumep, K. A. TumupsszeB B cBoeMm
npeauciopun k kuure Y. JlapunHa [38]. EcTecTBeHHBI OTOOp MHpH TaKOM
NOAXOAE  BBICTYNAeT KaK  CIEICTBUE  HACIEAOBAHMS,  CO3JaBAEMOTO
U3MEHUYMBOCTBIO JIOCTATOYHOTO pa3zHooOpasusi, U TeX B3aUMOJICUCTBUIA, UTO
OCTaHaBJIMBAIOT F'€OMETPUUYECKYIO MPOTPECCUI0 pa3MHOXeHHsI. C 3TOM mo3uLun
€CTECTBEHHBI 0TOOp - BOOOIIE HUKaKOM He (aKTOp, a 0COOEHHOCTh TUHAMUKH.

Bropas Tpuana: HacienoBaHHE - W3MEHYHMBOCTH - €CTECTBEHHBIM OTOOP.
Jns  Hee oOcCyXmaembli Te3UC MPUOOpPETAET CMBICH: H3MEHYHUBOCTH
HeHanpaBieHHa. Ho ecnu moHuMaTh Takoe yTBEpKIACHHE OYKBaJIbHO, TO OHO
MpeBpallaeTcs B HeyOeAUTeNbHYI0 (GUKCAIMIO MTPEACIIBHOTO ClTyyas.

Bce cranoButcst Oosee nin MeHee Ha CBOM MECTa, €CJIM OTHECTUCH K 3TOMY
TE€3UCY KaK K DJJIEMEHTY JAUCKYCCMM M BBECTH B pPACCMOTPEHUE TO3ULIMU
onnoHeHToB. Crnop BeAeTcs cpas3y C JIByMsS TEUEHHMSIMH 3BOJIIOLIMOHHON TEOpUHU
- JlaMapKu3Ma W HOMOIEHE30M. fIpo namapku3Ma: pe3ysbTaTbl MIPSIMOTO
NPUCTIOCOONEHNUA K Cpele, YOPaXHEHHs WIM HEYNPaKHEHUS OpraHoB
HACJEAYIOTCS W 3TO TJIaBHAs JABWXKYINAs CHJIA 3BOJIOIUU. SIOpo HOMOreHesa:
ABOJIIOIMS MJIET B OIPEACICHHOM HANpaBIE€HUU KakK pe3yJbTaT JeHCTBUSA
cnenupUYecKuX BHYTPEHHUX 3aKOHOMEPHOCTEH (KOHEYHO, 3TH KpaTKue
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xapaktepuctuku ydyeHui Jlamapka u bepra HemoJiHbI M HE BIIOJHE TOYHEI). B
00ouX cllydasx - cnenuuyeckas HarpaBIeHHAs] U3MEHUYUBOCTb.

Pazbupaemsbiii Te3uc MOKET OBITH MPOYUTAH TaK: JJAMAPKU3M M HOMOTEHE3
HeBepHbI. Ero moHumManue mpejmnoyiaracT 3HaKOMCTBO C 3TUMH Y4YEHUsIMHU, 0€3
Yero OH MPEBPAllACTCs B HESICHBIA WM HENPAaBWIBHBIM JIO3YHT. MOXHO,
KOHEYHO, 3aTPaTUTh YCUJIMS Ha KOHCTPYUPOBAaHHE OOOOIIEHHOTO MPOTHUBHUKA,
CTPOSIILIETO TEOPHIO S3BOIOIMH HAa OCHOBE CHEIU(PUUYECKONW HampaBlICHHON
W3MEHYMBOCTH, HO TaK WM MHAY€ IMPEICTABIEHUSA O JUCKYCCUU OKa3bIBAKOTCS
HeoOxomuMbIMu  ayis  moHuManus. Jlosynr: “EcrecTtBeHHbBIi  OoTOOp -
€IMHCTBEHHBIA HANpPaBJICHHbIH (aKkTOp 3BOJIOUUU, - TPEICTaBISET COOOMU
OTpHIIAHHE OJHOW KpalHEell TOYKM 3peHHs], BbICKa3aHHOE B (opMme (ukcanuu
MIPOTHUBOIIOJIOKHON KPANHOCTH.

Korma 3axomuT pedb O MeXaHU3Max, CO3JAIOLUX W3MEHEHHUs, 00
O0COOEHHOCTSX pealbHOM M3MEHYMBOCTH, Cpa3y BOZHUKAET BOIPOC - CUMTATh UX
HBOJIIOLIMOHUPOBABIIMMHU U, CJIEIOBATENbHO, IIEECOOOPA3HBIMH WM 3aIllucaTh
uX B GUKCUpPOBaHHBIE (DAKTOPHI, BHEITHUE MO OTHOIIEHHUIO K 3BOJIOLIUU.

Orto “win” He BHojHE TOYHO. [IpaBuibHEe 3amaBaTh BONPOC Tak: YTO B
MU3MEHUYMBOCTHU CJIEAYET CUMTATh BOJIOIMOHUPOBABIIMM M 11€71€CO00pa3HbIM, a
YTO - BHEIIHMM OTPaHMYECHUEM OTOM 3BOJIOUUH. Pa3feneHue He sBiIsETCA
abcomoTHbpIM. OHO 3aBUCUT, B YAaCTHOCTH, OT MacmrTaba BpemeHH. Yem
JUTMTENIbHEE XapaKTepHbIe BpeMEHa, TeM 0OJIbIlle 0COOEHHOCTEH HYKHO CUUTATh
HBOJIFOLIMOHHO CJIOKUBIIMMHUCS .

BBenenne  HOBBIX — HACIEAYyEMbIX  €QWHHUL], OTBETCTBEHHBIX  3a
M3MEHYMBOCTh HMEIOIIMXCS - BTOpOM mmiar penstuBu3zanuu. CoBepriaercs
MEepexXoJ; OT TOYHOTO BOCIIPOU3BOACTBA K HETOYHOMY, JJISl KOTOPOT'O CTPATErus
M3MEHEHU OnpeenseTcs 0COOBIMU HacJeAyeMbIMH €ANHULIAMH,
MPUCYTCTBYIOIIMMH B 0000IIIEHHOM T'€HOTHUIIE.

3apaHee Heb3sd TMEPEYUCIUTHh BCE CIOCOOBI, MPUTOAHBIC [JISI OMHUCAHUS
BO3MOXKHBIX  CTpaTerii  M3MEHUYMBOCTH. OrpaHuuvmcsi MNPOCTEHITUMU
MOAENbHBIMM mOpuMmepamu. [lepBplii W3 HUX TMpeAnoyiiaraeT OMNUCaHUE
HACJIEIyEMOW CTPATErud W3MEHYHMBOCTM BCEr0 OJHHUM YHCIOM - YaCTOTOU
u3MeHenuii. Kak BHemHue @(axkTopbl 3/1€Ch BBICTYNAIOT (PU3UYECKUE U
XUMUYECKHUE yCIOBUS (paauanus, HaIMuMe MyTareHoB u apyroe). Kpome Toro,
MPEAMNOJIATAOTCS ONMUCAHHBIMUA COBOKYIHOCTh BCEX BO3MOKHBIX W3MEHEHUW H
COOTHOIIICHUS MEXIY HMX 4YacTOTaMH. JTO OIHMCAHWE MOXKET OBITh BeChMa
rpyObiM. BakHO TOJBKO, YTOOBI OHO MO3BOJISIIO OIEHUTh COOTHOILEHUSI YaCTOT
JUTST TIOSIBJICHWSI HOBBIX OPTraHW3MOB pa3HON JKM3HECTIOCOOHOCTH. B Takom
CJly4ae OCTaeTCsl OJIMH PBOJIOLHMOHUPYIOMIHMK (ITOACTpauBaIOIIUIACS ) TapaMeTp -
o011ast 4acToTa U3MEHEHU.

[lepBoe ycnokHEHHE - 3aMeHa 3TOW YacTOThl (PYHKIIMEH, IMOKa3bIBaIOIIEH
KaK 4acTOTa M3MEHEHUM 3aBUCUT OT COCTOSAHMS opraHuzma. Croga BXOJMT,
HaIpuMep, MOBBIIICHHE U3MEHYMBOCTU TTOTOMCTBA IPU CTPECCE Y POJUTEIICH.
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Paznoro pona wHeOGmarompusaTHbIE (PaKTOPHI, HAPUMEP, CTpaX M TOJOJ,
MOTYT NPUBOJUTH K Pa3IMYHLIM HW3MEHEHUAM B OpraHu3Me. JTO 3aMedyaHue
BBI3BIBACT K JKH3HU MOOelb 0J04HOU opeanuzayuu cenomuna. Ilpeanonaraercs,
YTO HW3MEHYMBOCTH B KaXKJIOM OJIOKE IMO-Pa3HOMY 3aBHUCUT OT Pa3IUYHBIX
dakropoB. [lpocreitmmii TpeAeTbHBIN Clydaili MOJETHU MOXKHO IPEJICTaBUThH
ceOe Tak: TMOBBIINICHHOE JaBJIEHUE KaXJI0TO (aKTopa BHI3BIBACT YBEIMYCHHUE
W3MEHUMBOCTH B COOTBETCTBYyIOmeM Oyioke. Eciam Takas opraHm3arusi CBsI3eH
“HeOmaronpusTHbIA (akTop - OJOK TEeHOTHUIA” TPHUCYTCTBYET JOCTATOYHO
JI0JITO, TO MOTYT BOSHUKHYTH JIBA MHTEPECHBIX d(PekTa.

MHorue cpeacTBa 3aluThl OT JaHHOTO (hakTopa OyAYT OMPEACNAThCS TEM
OJIOKOM TEHOTHIIa, B KOTOPOM JaBJICHHE OTOTO (aKTOPHl BBI3BIBACT
MOBBIIICHHYI0 U3MEHYMBOCTh. TaKylO CBS3b MOKHO MOHSITh, €CJIM PACCMOTPETH
IIEMTOYKY: BO3pACTAET JaBlieHHue (haKTopa - TOBBIIIAETCS U3MEHYUBOCTH B OJIOKE
- UAeT OTOOP BO3HHUKAIOIIUX HM3MEHEHHUH IO TOMY, KaK OHHM IIOMOTaroT
OpraHu3My COBJIQJJaTh C HCTOYHUKOM HENPUSTHOCTEH; BEIb BMECTE C
W3MCHEHUEM BHYTPEHHEW Cpeabl OPTraHU3MOB BO3pacTaeT, BEPOSITHO, U
CMEPTHOCTh, CBSI3aHHASI C HEOJIArOMpHUATHBIM (DaKTOPOM.

[Tocne Toro, Kak BO3HUKIIA CBS3b CHCTEM 3alllUTHI OT HEOJIArOMPHUSATHBIX
dbakTopoB ¢ OJOKAMU TEHOTHINA, U3MEHYMBOCTh B KOTOPBIX ITHUMH (haKTOpamMu
perynupyercsi, OyJeT NMPOsSBIATHCS U BTOPOU d(DPEKT - afeKBaTHOE MOBBIIICHUE
W3MEHUYMBOCTH. B OTBET Ha MOBHINIICHHOE JABJICHHUE OTNEIBHOTO (pakTopa Oymer
YBEIIMUMUBATHCSI ~ MU3MEHYMBOCTH TE€X CHUCTEM, KOTOpPbIE  MPOTHUBOCTOST
HUCTOYHUKAM 3TOTO AaBieHus. ['pybo roBops, oT Tonoja OyAeT MOBBIMIATHCS
W3MEHYMBOCTh CHCTEM, OTBETCTBEHHBIX 3a JOOBIBaHWE U yCBOeHHE Tuiu. I1o
ATOW MOJIETTM U3MEHEHHUS OBIBAIOT BCAKHE - TIOJIE3HBIE M BPEIHBIC, HO caM (aKT
MOBBIIIEHUST HM3MEHYMBOCTH MOET OBITH DBOJIOIMOHHO BBITOJHBIM: €CIIH
KaKO€-TO HOBIIIECTBO ITO3BOJUT CIAJWTh C MCTOYHHKOM O€jpl, TO OHO Oyjaer
MOJAXBAa4YeHO OTOOPOM, a BMECTE C HUM - M CHCTeMa OJIOYHOW opraHu3aIuu
TeHOTHIIA.

CucteMbl  “T€HETHMYECKOrO0  JaMapKu3Mma’’, TMO3BOJSAIONIME  YCUIIUTH
W3MEHUYMBOCTh B HYXXHBIX HAIPABJICHUSX, YK€ OOCYXKIATUCh B MPEABITyIICH
raBe. OHHU, KOHEYHO, TOXKE MOIYT paccMaTpUBATBHCA KakK peaau3aiuu
ABOJIIOLIMOHHO CJIOXKUBIIUXCS CTPATETHil N3MEHYUBOCTH .

MBI, KOHEYHO, HE ONMCAIIM BCEX MOJECJICH SBOJIONUH H3MEHYHUBOCTH H
HABEPHSKA YITyCTHJIM KaKyrO-HUOYIb BaKHYIO BO3MOXKHOCTh. Hara 1iens 31ech
- IGMOHCTpalus MPUMEPOB, CO3aHue HAOpOCKa PaMKH.

Nnee 00 3BONIOIMN M3MEHYMBOCTU YK€ HE OJIMH JIECATOK JIET, HO TOJIBKO
ceiiuac HA4YMHAETCS €€ THIaTelIbHasl TEOpPeTUYECKass W HKCIEepUMEHTaIbHas
npopabotka. B wem tyT nmeno? He xBarano sKcmeprMEHTaIbHOTO MaTepuasia?
Moxet ObiTh. HO, KpoMe TOTO, 3TH HCCIIECIOBAaHHMS TOPMO3WINUCH SIPOCTHOM
MOJIEMUKOM MEXIY KpalHMMU B3IJISiJaMU HAa M3MEHUYMBOCTh. Bece nim Huuero -
TaKOB OBLI JIEBU3 ITUX AUCKyccui. boit Axuiia ¢ I'ekTopoM...
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MO’KHO TMOCTaBUTH BOMPOC IMHMPE U OOCYAUTH IBOJIOIHIO IBOIOIMHU. Kak
MEHSIIOTCSI OCHOBHBIC JBMIKYIIME CHJIBI 3BOJIONUU CO BpemeHem? IlombITKy
OTBETa HE J3TOT Bompoc coaepxkur kHura K. M. 3aBaackoro u O. .
Komuunckoro [47], HamucaHHas ¢ OWOJOTHYECKHX IO3MITUN, CYIIECTBEHHO
OTJIMYAIOIIMXCS OT Halled MO3UWLUUHA MOJACIHPYIOIINX TEOPETHKOB. B 3ToM
KHHTE BBEJCHO TIPEACTABIICHUE 00 36010YUOHHOU Gopmayuu, B PpaMKax
KOTOPOW OCHOBHBIE (DAKTOPHI DBOJIONMH CYIICCTBEHHO HE MEHSIOTCS, H
oOcyxmaeTcss  poXKJaeHue  HOBbIX  (dopmanuii. Ota  paboTa  MOXKET
paccMaTpuBaThCS KakK MPOSIBICHUE Mpoliecca PEIsITUBU3AIMU - COBEPIIEH EIle
OJIUH IIar OT a0CONIOTU3AIMN OTACIIBHBIX CXEM DBOJIIOIUU K PACCMOTPEHUIO MX
B IIMPOKUX KOHTEKCTax. OHM ONMHUCHIBAIOTCSA TEMeph JHOO0 KaK HEKOTOPHIC
BO3MOXKHOCTH M3 OOIIMPHOTO TIPOCTPAHCTBA BO3MOXKHOCTEH, JMOO Kak
OTJICIHHBIC TAITBI U BETBU MPOIecca OMOTOTUIECKOMN IBOIIOINN.
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FAE XXE NMABHAA MOAEJIb?

Mopnenu, Mopaenu, MOJENHW... MPOCTbIE W CJIOXHBIE, OJHOTHIIHBIE U
NpOTUBOpEYallle JApPYyr Jpyry (9TO HE akCuoOMaTHKa, 37eCh B3aUMHbIC
IPOTUBOPEUHSI HE 0053aTEIBHO ABISIOTCS TPEXOM).

['me e Mopenb, KOTOpas MOXET 3aMelniaTb OOBEKT TEOPUHU IBOJIOLHH,
COOTBETCTBOBaTh €My? CKOJbKO HH TOBOPM O TOM, YTO HPHUCYTCTBUE B
Ovoyoruu Bcero O0OBEKTa - WUIIO3MsI, BCE pPAaBHO HUIJIE TakK OCTPO HE
omrymaercs OeJHOCTh MOJIENEH MO CPAaBHEHUIO C KapTHHAMHU, BCTAIONIMMH 3a
KaueCTBEHHBIMU OINUCAHUSIMH.

JHemon [lapBuHa - 00pa3 ansi 0003HAYEHHUs] POJIM €CTECTBEHHOTO OTOOpa:
OJIHU OTOpachIBalOTCA, Apyrue BeiOpacsiBatoTcsi. OH npuaymMad [1] mo ananoruun
C JeMOHOM MakcBemia, MPOIMYCKAIOMIMM B COCYH OBICTpbIE MOJIEKYNBI H
BBITYCKAIOIIUM MeJJICHHbIe. B oTin4ne oT MakcBeIIOBCKOro, 1eMoH JlapBuHa
B CCTECTBEHHBIX YCIOBHSIX ‘‘camMoO3apoklaercs’”: TJA€ HacleJOBaHUE W
pazHooOpasue - TaM U JIEMOH.

Ho ectp y Hero m gapyroit nuk. JIeMOH - MCKYyCUTENb COOJA3HSIOIINM,
Jpa3HAIUMN yUYeHbIX 3araakaMu JKu3Hu.

“Ilpupona - chunkc. U Tem oHa BepHei
CBOUM UCKYCOM T'YOHT 4YeJIOBeKa,
YTto, MOXKET CTaThCs, HUKAKOH OT BeKa

3aragku HET U HE ObLIO Y Hel”.
(®. U. TroTueB)

Eciu ke BcnoMHUTH MU O MOJICIUPOBAHUM U 3aqymMaThbCcsl Haj
npo0JIeMOil COOTBETCTBUSA MoOJeNeld 00beKTaM, TO 3a 3TUMH JIByMsl oOpa3amu
MPOCTyNaeT TPETUW - TPOJUIb, CO3MIABIIMNA KPHUBOE 3€pKaio, KOTOpPOE IMOTOM
pa3ounock... (Bel, koneuno, momaute “CHexHyto koponeBy” I'. U. Arnmepcena).
Tpomib Bellb TOXKE TOBOPWJI O TOM, YTO B €r0 3€pKaje BHJIHA WCTUHHAS CYTh
BEILIEH.

MpbI cMOTpUM Ha MOJIETUPOBAHUE TOPaA3/I0 ONTUMHUCTUYHEE, HO OBITYET U
takor B3msa. ‘“Uyma wmomenwpoBanus’”, ‘“cyxas (uiau OyMakHas) XUMHS,
“mepTBast OMOJIOTHS” - BOT HEKOTOPBIE U3 XapaKTEPUCTHK, OTITYCKaEMbIX MOPOU
B a/IpeC HKCMAHCUH MOJICIUPOBAHHUS .

I'ne xe mpama? W rae ke, HaAKOHEl, Ta MOJENb, YTO COOTBETCTBYET
00bekTy? TyT BO3HMKaeT BONpPOC: KakoBa Leib? Beap Moaens HE MOXKeET
COOTBETCTBOBaTh OOBEKTY MOJHOCThIO. DTO M He HYyxkHO. OHa [OJDKHA
3aMellaTh ero JIMIIb B KAKMX-TO OTHOLIEHUSIX. B KaKiX UMEHHO - OmpeensieTcs
COOTHOIIIEHHUEM IIeJIe U BO3MOYKHOCTEH.
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Jlist MHOTHX MoOJieNieii OCHOBHAs II€b - YXBAaTHTh, OMHUCATh, OOBSICHUTH
Kakon-muo0 otaenbHblil dddekr. Ilouemy HeGo romyboe? Ilouemy oOross
ceetutcsa? [louemy rubpumbl ropoxa pacmemwisitores 3:17? ... Takue Bompocs u
pemaroTcsi. 31eCb MOJIeNIb COOTBETCTBYET OOBEKTY MPEUMYIIECTBEHHO B OJTHOM
OTHOIICHWH - B TOM, 4YTO KacaeTcs maHHoro s¢ddexra. KakoB mexaHmsm
saddekTa - BOT OCHOBHOM perraeMblit Bompoc. OTkpbiTHEe 3 (deKTa U 0CO3HaHUE
(orydme ckasath ‘“‘pasrajibiBaHue’’?) €ro BO3MOXKHOTO MEXaHHW3Ma 4YacTo UIYT
pyka o0 pyky, BbIenuTh 3G (deKT 0e3 TUnoTe3 0 MeXaHU3Me yAaeTcs JaleKo He
Bcerma. [IpuMmepsl - Bce TO K€ paciieryieHue THOpuaoB, Ha kKotopoe mo0 I
Menzens cMoTpend W HE BUACIW; MOJEIH “TEeHETHMYECKOro JamapKu3ma’,
pazoOpanHble Hamu B maBe “HacnegoBanue” ™O3BOJSIOT Pa3yMHO (MBI
uz0eraeM 371eCb TOBOPUTH “NPaBMIIBHO) CTABUTh BOMPOCHI O MEPEX0jie
MPUOOPETEHHBIX MPU3HAKOB B HacjeayeMyr (GopMy M pa3pylialoT CTapyro
JIUCKYCCHUIO, IOCTPOCHHYIO TIO MPUHIIUITY “BCE UM HUYETO .

CMoTpeTh U BUJAETH - HE OJIHO M TO K€. JTa MBICIb MO OTHOIICHHUIO K
HCKYCCTBY M HayKe JJaBHO YK€ CYIIECTBYET B paHTre OaHAJIIbHOCTH, OT Y€Tr0, YBHI,
MPUTYIUISIETCS OIIYIICHUE €€ 3HAUMMOCTH. MOJeIpOBaHUE MOCTABISET OYKH,
yepe3 KOTOpble MOXKHO YBHIIETh 3 (deKT, 3epKajio, B KOTOPOM BHUAHA CYTh
addekTa - ero MeXaHU3M.

[Ipouiecc »BOMIOLIMM, OJHAKO, HE CBOIAUTCS K OJHOMY-IBYM 3ddexTam.
Hexxenanve ¢ 3TUM CUYUTAThCSl MPUBOJUT K TOMY, YTO MO TMOBOAY MHOTHX
3HaYUMBIX 2(QQEKTOB pa3llaeTcs TPOMKOE “KyKapeKy”’ M SBIIIE€TCA Ha CBET
“HoBasi KOHIIEHIIUS ™ HBOMIOIUUA. DPEKThl HEUTpaIbHONH H3MEHYMBOCTH H
YMHOKEHHUS TEHOB, OTAAJIEHHON THOpPUAM3AIMU W TEPEeHOCa TEeHETUYECKOTO
Marepuasa BUPyCaMH U APYrHMe UHTEPECHBI U 3acilyKUBatOT u3yuenus. Ho Bpsia
JU CTOUT PACCUUTHIBATH, YTO KaKOW-HHOYAb M3 WX MEXAHU3MOB BO3BMET U
OOBSICHUT 3BOJIOIHIO.

Curyanus ckinajsiBaetcst crpanHHas. Kazanock Obl, MO Mepe HaKOIJICHUS
HOBBIX 3(PPEKTOB M pa3raJbIBaHUs WX MEXaHU3MOB IIPOIIECC IBOJIONNN JTOKCH
CTaHOBUTHCS MOHsATHEE. K coxkaneHunto, yMHOKEHHE 3HaHUW O JETaNsIX HE BEIET
ABTOMATHYECKH K YTITyOJICHUIO TTIOHUMAaHMS 11EJI0TO0.

bena B ToM, 4TO B HBIHEIIHEW TEOPUU HBOJIIOIIMU OTCYTCTBYET MpOIEaypa
cOOPKH LETOCTHONW KapTUHBI U3 pa3HOOOpa3HbIX (pparMeHToB. U, yBBI, MOXKHO
clleNlaTh Takoe Mpe/iCKa3aHue: KaK TOJIbKO KaKOW-HUOYIlb OTYAsHHO CMEJIbId
KOJUIGKTMB HA4YHET OpPraHW30BBIBATH ATy COOPKY, TYT JK€ OKaXKETCsS, UYTO
HAKOIUICHHbIE 3HaHUs O ¢parMentax, s¢ddexrax He TroAsITCS M TaKOro
ucrnoyib3oBadus. OHU TOOBIBAIMCH HE JJISL TOTO, U MHOTHE BaXKHBIC JIJIST COOPKH
JIETaJIA OCTAINCh HEU3BECTHBIMU .

Mpbl HEe 3HaeM, Kak OpraHu30BaTh COOpPKY. MOXHO COBEpIIUTH ‘‘TIar
oTyasiHuA: coOparh u3 BceX A(PPEKTOB OrpOMHYI0O MMHMTAIMOHHYIO MOJEIb,
3a510kUTh €¢ B DBM, pa3birpaTh HECKOJBKO CIIEHAPUEB M MOCMOTPETH, UYTO
MOJIYYUTCH, @ TMOTOM CPaBHUTh C SMIIUPUYECKUMHU JAHHBIMHU OO0 SBOJIIOLIMH.
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OtoT mar Obul 661 06€3YCIOBHO TOJE3€H XOTS Obl T€M, YTO WHHUIMHPOBANI OBl
MHOTHE  HCCJEIOBaHMs, TIOCBALICHHBIE KOJMYECTBEHHOM  HMH(OpMaluy,
HEOOXOUMON At cOOpKH, a cama OoJblIasi MOJIeib CTajla Obl CBO€OOpa3HBIM
OaHKOM D3BOJIIOIIMOHHBIX 3HaHWIl. B pe3ynbTare ke TAaKOro MOAEIUPOBAHUS
MOSIBUJIOCH OBl HOBOE 3HAaHWE O IMpolieccax COOPKH, MMes KOTOPOE MOKHO
clienarh CIACAYIOIIMH 1ar.

A 9TO MBI 3TO BCE O MOJIECTISIX: HEY)KEIIM B OMOJIOTUH HET JAPYTHX CTIOCOOOB
paccyxneHus? Bompoc 3TOT HEoKHJaHHO ciloXkeH. Bce 3aBucuT OT TOro, rue
MOJIOKUTh FPAHMILY MOHATHIO “MOJIeIMpoBaHue”’. B mpuHUuUIE BIOJHE JOTUYHO
Ar000€  CONOCTaBIEHHE  PEATbHOMY  OOBEKTY  HACAIBHOTO  Ha3bIBaTh
MOJENUPOBaHUEM. Torna B KIIACCHYECKOM CUIUIOTM3Me: “Bce moam cMepTHHI,
Coxkpar - uenoBek, cienoBareqbHO COKpaT cMepTeH” - MOYKHO YCMOTpPETH
monenupoBanue. Epaunuunbiii  o0bexkT  “CokpaT”’  MoOAETHpyeTcs — Kak
U/ICATTM3UPOBAHHBIN “desloBeK”, PO KOTOPOro MMeeTcss (pOopMaabHOE 3HAHHE:
“genoBek cMepTeH’”’. B pesynbTate 310 3HaHuEe oTHOcuTca K Cokpary. “Cokpar -
4yeJloBeK” - BOT M BCA MOJEIb. Takoe YHpPOIIEHHOE, OecCTpyKTypHOE
MOJICTUPOBAHME JISKUT BCE K€ 3a MpeleiaMH HalluX MpeACTaBlIeHUN 00 3Toi
JESITEILHOCTH .

Eme pamee OoT HUX OTCTOMT TakoW CMOCOO OpraHu3aluud HayYHON
JESITENIbHOCTH M €€ Pe3ysIbTaTOB, IIMPOKO PACHpOCTPaHEHHBIH B OHOJIOTHU.
CpaBHHBarOTCsI MeXay co0o0il Kiacchl 00BEKTOB WM MpoIeccoB. Boiaenstorces
U (UKCUpYIOTCA UX CXOJACTBa M pasznuuusa. B pesynbrare opraHusyercs
MOHUMAaHUE U CO3JAETCS MPOCTPAHCTBO ISl JAJIbHEMIIETO IBUYKEHUS .

Slpxuii mpumep - IesATeIBHOCTh BOKPYT Ouocenemuueckozo sakona. CyTb
3aKOHAa - Mapajuleu3M HHJIUMBHUIYAJIIbHOIO pa3BUTHS W HCTOPHHM BHJA
(onmoeceneza u @unozenesa). Y deIOBEUECKOTO SMOpHOHA, K MpHUMEpy, Ha
OTIPE/ICTICHHON CTaJNK Pa3BUTHUS UMEIOTCS KaOpbl. DTO MOXKET TPAKTOBATHCA B
Jyxe OMOre€HEeTHYECKOro 3aKOHa KaK HaclleZICTBO OT PhIOONOJOOHBIX MPEIKOB.
Ho mapamienusm He sBisieTcss nosiHbIM. MHorpa, Hampumep, HE HpPEAKOBBIE
(GOopMBI YXOIAT B paHHUE CTaJUU PA3BUTHUS, & HAIIPOTUB TO, YTO OBLIO paHHEU
cragueii, craHoBUTCA OCHOBHOM. IIpenkoBasi ke ocHOBHas (opMa MpU 3TOM
ucuesaer. Haxons, omnMceiBas U KIacCUQUUUPYS pa3lIUyHbIE —Cly4yau
HapyIICHUSI W TOATBEPXKACHUS OMOTEHETHMYECKOTO 3aKOHA, OWMOJIOTH CO3JajH
UHTEPECHYIO U BaXKHYIO 00J1aCTh UCCIIEIOBAHMUS.

buonorus MHOrMM 00s13aHa CPaBHUTEIHHOMY METOJY, HO HE Y/IaeTCs C €ro
NOMOIIbI0  OOBSCHATH M  IPEACKA3bIBATh  SBOJIOLMOHHYIO  JIMHAMUKY.
Pacripoctpanennsiii cmoco6 ¢ukcanuu 3HaHWK 00 SBONIONWU B BUAC CITHUCKA
“akcoM” WM “MOCTYJIATOB” M COMYTCTBYIOIIUE €MY CIIOCOOBI PacCyKJICHHUS C
MTOMOILBIO TPOCTHIX MPOTUBONOCTABICHUNA THIIA CITyYaHOCTh - HECITY4YailHOCTb,
HaIpaBJICHHOCTh - HEHAIIPABJIEHHOCTh TOXKE HE OTATMBAIOTCS J0 3TOM 3a7auu.
HyXeH KOMYeCTBEHHBIN S3bIK, HY’KHO MOJEIHPOBAHUE .
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CocraBuTtenu “akCMOMAaTUK™~ U 3BOJIOLHMOHHBIX TEOPUH OKAa3bIBAKOTCS
ceiiyac B CJIOXHOM IOJIOKeHUU. Bce Ooiblie OTKphIBaeTCs HOBBIX 3(PQEKTOB,
KOTOpbIE B NPUHLHUIIE MOTYT UTpaTh 3aMETHYIO POJb B TEOPHH 3BOJIOLHUU.
[lepexon mpuoOpeTeHHBIX MPHU3HAKOB B HaciexyeMyio (opMy HE HMCKIIOYEH,
NOTOK MH(GOpPMAIMU OT OPraHOB K TOJIOBBIM KJIETKaMm - moueMy Obl U HeET (B
NPUHIUIE), HEUTpalbHas W3MEHUMBOCTh - TIOXKANyHCTa, TEHETHYecKas
uHeKuus - ObiBaeT... Tenepb Ha/lO BBISICHUTH 3HAUUMOCTD 3THX 3PPEKTOB IS
LeNoro, Ui IMHAMUKU SBOJOLUHU. [IpocThIX CpeacTB caenarb 3TO HET.
[ToctpoeHne WMUTAIMOHHBIX  MOJENEeH TMOTpPeOyeT OrpOMHOTO  YHCIA
U3MEpeHU, YTOOBl BBISICHUTH KOJMYECTBEHHBIE XapPaKTEPUCTUKU  OTHX
3¢ (}HEeKTOB, a HE TOIHKO UX KAYECTBEHHYIO BO3MOKHOCTb.

Bce Moxer ObITh, TOYTH BCE JAO3BOJICHO... TaKas CUTYAIUs CKJIaJbIBACTCS
HE TOJBKO B TEOpHWH HBOMIONMU. B ¢usuke TBepmoro Ttema 3¢ HEKTOB CTONb
MHOTO, YTO HEKOTOPBIE MOJIOJIbIE TEOPETUKHU MPHUXOIAT K TakoWd rpyboBaTo-
IIYTIMBOM XAPAKTEPUCTUKE CHOXKMBLIEHCA cuTyauuu: “M mima Beskoro ocia
rae-To TpaBka Impopocia”. Bce, uyTOo mpuayMmbIBaeTcst 0e3 HapyIIeHUH
(byHIaMeHTaIbHBIX 3aKOHOB, TJIE-TO M KakK-TO MOXET OBIThb OOHApYXEHO H
HOJTBEPKIIEHO, M0 KpaifHel Mepe, KauecTBEHHO. JTo mpeyBennueHue. He Bce,
HO TOYTHU BCe€, OOJBIIAs YacTh JOCTATOYHO MPOPECCHOHANBHBIX MPHUIYMOK B
KOHIIE KOHIIOB OTPaBIbIBACTCS .

N3 xaneitnockomna >PQPeKToB M WX MEXaHHU3MOB HaJI0 COOpaTh MOJEINb,
OINMCHIBAIONIYI0 O00BEKT Kak 1enoe. Ecmum He ykazaHo mpearonaraeMoe
UCTIONb30BaHUE TAaKOTO OIMMCaHUs, TO 3a/Jada CTAHOBUTCS OECCMBICICHHOM.
HeB0o3MOXXHO COOTBETCTBHE OOBEKTYy BooOmIe. BakHO, B 4eM HMEHHO Hajo
JO0OMBATHCSI TAKOTO COOTBETCTBUSA, KaK MOJIETh OyAeT paboTaTh.

Jns pu3uku TBEpAOTO Tena cOOpHBIE MOJEIH YacTO JTOJHKHBI B KOHEUHOM
UTOTe HCMOJB30BAThCA MPU OMHCAHUU ‘YKU3HW HIIEMEHTa M3 TEXHUYECKOTO
YCTPOICTBA M 3TO OMKMCAHUE AOKHO OBITh JOCTATOUHBIM JJISI IPOSKTUPOBAHUS .
[enb cOOpKU MPUXOAUT U3 MPUITOKECHHH.

[IpeacraBuma au mMpuKiIagHas LENb TEOPUH 3BoMonrK? MBI monaraem, ja.
3neck Hall pacckas mpuoOpeTaeT PaHTaCTHIECKYIO0 OKPACKy, HO HE TIOTOMY, YTO
pedb MOUIET O HEBO3MOXKHOM, HET. BO3MOXKHOE, HO €Ile HE CYIIECTBYIOIIEE -
TaKO# CTaTyc UMEET MpeaMeT 00CyKICHHUS.

Korga peubr maer o0 »BodIONMM TEXHOC(EPHI, TO B ACHCTBUTEIHLHOCTH
UMEeTCs B BHJY SBOJIIOLMS YETOBEUECKONH MBICIH U AeSITenbHOCTH. be3 Hux
TexHoc(epa ecTb coOpaHHe MOJNE3HOTO XJiama, KOTOPBIA MOXKET TOJIBKO CTapETh
U pa3BauBaThCA. YeI0BEUECTBO MOMOILIO K TAKOMY MOPOTY, KOTJIa OHO MOXKET
3allyCTUTh YIPABIIEMYIO 3BOJIONMIO TeXHOC(ephl Mo 3akoHaM JKuznHu. OTta
“rexnocdepa Ne 2” 6yzet B To e Bpems U “Kuzanio Ne 2”. He nmpumymbiBanue
IaroB JBOJIOIMHU, a €€ 3aIyCK, Co3JaHhe 0a3bl, paMOK, OCHOBHBIX MpPaBHII -
TaKOBbl TMPUMEPHO OyAyT (QYHKIIMM 4YeJIOBeKa B 3TOM cucteme. A 1aru



172

sBoJoLMu TexHocdepa Ne 2 Gynet nenate cama. BIioTHYI0 K 3TOMY MOJIOIILIH
HEKOTOPbIC MPOEKTHI “AyMAIOIINX~ MAIIUH 5-T0 MOKOJEHHUS.

Coznmanue “rexnocdepsl Ne 2” - 370 He OMOHWKA M HE OMOTEXHOJIOTHS
(XOTs1, KOHEYHO, MOKET COJEPKATh B CBOEH 3JIEMEHTHOU 0a3e u OMOHUYECKHUE U
OMOTEXHOJIOTUYECKUE dJIEMEHThI). MMes Takylo MNpUKIaIHyI0 TpodiieMy B
KauyecTBE OJIHOIO M3 OCHOBHBIX MOTHBOB JESTEIbHOCTH, TEOPHS 3BOJIOLUU
MOJIYyYUT HOBBIE CTUMYJIBI K PAa3BUTHIO, a MOJIEJIUPOBAHHE HBOIIOLUOHHOU
JUHAMUKH - KOHKPETHBIE 11EJIH.

“TonpKko KOHUYMB 33lyMaHHOE COYMHEHHE, MBI ysSICHsIeM cele, C Yero Ham
cienoBano Obl Hauath” (bises Ilackans). BripoueM, 3To yxke apyras uCTopus.

PS. 3a To Bpems, 4TO KHUTa 1JIa K U3JaTEIbCTBY, @ OT HETO - K YUTATEINIO,
MPOU3OIILTN U3MEHEHUS, TIOATBEPKIaommue: BpeMs (GaHTACTUUYECKOTO MPOEKTa
“Texnocdepa Ne 2”7 mpunuio. [[BukeHune HauyMHAEeTCS C KoMImbioTepoB. B
MalIMHax MEeCTOro W, OTYACTH, MSATOrO MOKOJICHUM COBEPIIAIOTCS MEPeXObl OT
IPOrpaMMHUPOBAaHUS K OOYYEHHIO U OT MOJENIEH, COCTAaBISIEMBIX YEJIOBEKOM, K
CaMOCTOSITEIbHO 3BOJIIOIMOHUPYIONUM cuctemam cBsizeid. (Cm.: Ha nmytn x
MCKYCCTBEHHOMY MHTEIUIEKTY. - M.: Mup, 1987; I'ynises 1O. B. 1 np. Ha nytu k
sBomoninoHHor uHpopmaruke//Bectauk AH CCCP. - 1987. - Bpmm. 11)
[lepexon kK TakuM MalIMHAaM CTOJb PAaJUKAJIEH, YTO €CTECTBEHHEE OTHOCUThH UX
HE K IIeCTOMYy IIOKOJIEHHIO, a KO BTOpPOMY UApCTBY (IO aHAJOTUU C
onocucrematukoit ). IMeroT oHM 1 cBOE “DUIIOTeHETHYECKOE IPEeBO”’, HE TaKOE,
KaK y OOBIYHBIX MPOTPAMMHUPYEMBIX MAIIUH.

JIyis MammuHbBl BTOPOTO I[apCTBA HAJ0 CTaBUTh (POPMAIM30BAaHHBIC LIEIH H
OpraHU30BbIBaTh ‘“‘KOHTAKT C JIEUCTBUTENHHOCTHIO . OCTaNbHOE OHU, HAOUPASCh
OlbITa, cAenaloT camu. llpu 3TOM HCHONB3YHOTCS, KOHEYHO, aJIrOPHUTMBbI
HBOJIIOIIMOHHOTO ~ Tpoliecca. AjanTainuss HWMeeT CBOM MHHYCBHI: TPYIHO
YUUTBIBATh KOHIENTYaJlIbHbIE OTPaHUYCHHSI, a O€3 STOTO0 CUCTEMA MOXKET TIOXO
paboTtath B CHUTyalMsiX, JajeKuX OT BCTpeuaBmIUXcs panee. Jlus
MPOTPAMMHPYEMBIX MAIIMH TaKUX TMPoOJIeM HE BO3HUKAET. XOPOIIO Ol
COEJIMHUTH JIOCTOMHCTBA JIBYX LIAPCTB, TMOKO coyeTas MpOrpaMMHUPYEMOCTh U
a/IaNTalHIo.

B rpymrme KpacHOSPCKUX 3BOJIOLMOHUCTOB (K KOTOPOW MPUHAIJICKHM U
MBbI) TaK)K€ HA4aThl pa3pabOTKH, TOCBSIICHHBIC MAalllMHAM BTOPOTO IIApCTBa
(Oxonnn B.A. BapuanuoHHBI NPUHIUI B TEOPUM aJalTUBHBIX CeTen//
Kpacnosipck. Ilpenpunt Ne 61-b, Ud CO AH CCCP, 1987; I'opbanpr A.H.,
Poccues JI.A. HelipoHHBIE ceTH Ha TIEpCOHAIBHOM KoMITbIOTepe. HoBocHOMpCK:
Hayka, 1996. 276 c., 'opbans A.H. OOyueHue HeWpoHHBIX ceTeil.- M.: u3g.
USSR-USA JV "ParaGraph", 1990.- 160 c., 'op6ans A.H., ®punendepr B.N.
HoBast wurpymka uenoBeuectBa // MUP TIIK, 1993, Ne 9. T'opGanr A.H.
Hetipoxommbrorep niam aHanoroseiii peneccanc / MUP T1K, 1994, Ne 10).

Bkpatiie uaes TakoBa: BBIYUCIWTENbHAs MalllMHA COCTOUT U3 OOJBIIOTrO
yyclia MapaieibHO pabOTaroNIMX aBTOMATOB - HEHPOHOB, CBA3AHHBIX MEXKIY
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co6oii. OOydeHne COCTOUT B ONTUMU3ALMU CBSA3EH TPAAMEHTHBIM METOJIOM WJIH
ero mogudukarusmMu. Cosueu 3a waz 0OyueHus GbIYUCTAIOMC CAMOU Cembio
aemomamog 6 axkme  OBOUCMEEHHO20  (DYHKYUuoHuposanus (TaKke B
napaniensHoM pexxknme). OOBIKHOBEHHAs! IBOMCTBEHHOCTh (METO/ MHOKUTENEH
Jlarpanxa) yJIa4HO JOXKUTCS Ha CTPYKTYpPY napasuieIbHbBIX
camoonTUMH3Upyrouxcsi cereil. B KpacHosipcke Takue ceTu CymIecTBYIOT B
BUJIE TIPOTPAaMMHBIX UMUTATOPOB Ha 0ObIYHBIX DBM, pemaioT mpu 3ToM 3agady
KOMMHUBOSDKEpa, WIPalOT B TPOCTBIE HIPHI, Paclo3HAOT 00pasbl. MamuHbl
BTOPOI'O LIAPCTBA - 3TO ellle He TexHocdepa Ne 2, HO OHM MOTYT NOPOJIUTH €€.

KOMMEHTAPWUU K CIMTUCKY JINTEPATYPbI

Bo wMHOrmx mnyOnuMKyembIX CTaThiX M KHUTaX MeJbKaeT (pasa: CIHCOK
JUTEpaTyphl HE MpETEHAYyeT Ha MoJHOTY. KoinuecTBO BBIXOASIIUX W3aHUM
CTOJIb BEJIMKO, YTO XOPOILO, €CIIA CIUCOK JINTEPATypPhl MPETEHIYET HA MOJHOTY
U “BO BTOpPOM MpUONMKEeHHH , T.e. OubOnmorpadusi, maHHas B JUTEpaType U3
CIIMCKa, MOJHOLIEHHO OTpa)kaeT cocTosiHue obsactu Hayku. Ho 3To nocturaercs
He Bcerja. MlHOrja BO3HUKAET BIIEYATIIEHUE, UYTO MO MOBOAY OJHOM MPOOJIeMbl
MOTYT BO3HUKATh HE B3aMMOJICHCTBYIOIINE MEXIY cOOOM HampaBlieHUs HayKH,
pa3BUBAIOIIMECS OJHOBPEMEHHO, HO HHMKAaK HE CBS3aHHBIC: MPEJICTABUTENN
OJIHOTO HE YUTAIOT TPYAOB APYroro.

Ham cnucok 5SKJIEKTHYEeH M 3aBEIOMO HE TMOJIOH, HO JIOBOJBHO
MpEeJCTaBUTENIEH BO BTOpPOM MpuOmmkeHud. OH BKJIOYAET B OCHOBHOM T€
paboOThl, KOTOpBIC MHUTHPOBATHCH B TeKCTe. [0 BO3MOXKHOCTH ISl CCHUIOK
BBIOMpAIMCh TOMYJISIPHbIE CTaThM M KHUTH HAa PYCCKOM S3bIKE, H3y4YeHHUE
KOTOPBIX HE TpeOyeT MpeaBapuTeIbHON MOATOTOBKH. V3 mpuBeIeHHOTO cCriucKa
MOYHO BBIJEJINTh HECKOJIBKO KPYTOB UTEHUS.

B kadectBe mepBOro kpyra Jijisi 03HaKOMHUTEJIBHOTO YTEHHUSI MOKHO B3SITh
MONYJIAPHBIE KHUTH TI0 TEOpUU HBodoumu [26, 51] m oOmuMm Bompocam
owomormm  [71, 72]. Jlnga TOHUMaHHMS MACH  OBOJIOIHUHU  JKEJIATCIHLHO
MPEJCTaBIATh, Kak d3Ta uuaes sBomonroHuponana [104]. Ilonmesno Ttakke
MO3HAKOMUTBCS ¢ UCTOpUeH reHeTuku [27]. 3namenutas kaura J. lllpeaunrepa
[115] BakHA M Kak 3JIEMEHT UCTOPUHU, U KaK OJIECTAIIMNA HAyIHBIM M B TO K€
caMo€ BpeMsl OMYJISIPHBIN TEKCT.

Wrak, oquH U3 BapHaHTOB - CeMb HeOOJbIIUX KHUT [26, 27, 51, 71, 72,
104, 115]. COopHuUK cTaTeil BeaylIUX 3apyOeKHBIX SBONIOIUOHUCTOB [119]
XOpOUIO JOTMOJHUT KapTUHY.

Kpyr BTOpOil - yueOHUKHM U TpeTuil - MOHOTpadUu M HAay4dHbIE CTATbU
JOJIKHBI (DOPMHUPOBATHCA B 3aBUCHUMOCTH OT KOHKPETHBIX Iieneil. EcTb Bce ke
KJIACCUKHU, YbW TPYIbl HaAO ‘3HaTh B JKIO~. V3 MpPUBEAEHHOTO CIHCKa 3TO
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6e3ycnoBHO oTHOcUTCs K Y. lapuny [38] u [Ix. Yorcony [102]. Tpyast Ix. b.
C. Xongenina [110], C. C. YerBepukona [122], A H. CeepuoBa [89] Takxke
MOTYT OBITh BKJIFOUECHBI B 3TOT PS/I.

Mpb1 otmaem cebe OTYET B TOM, YTO BO3MOXKHOCTh H3YYHUTh HAyKy
UCKITIOUMTEIHHO TI0 KHUTaM BechbMa mpobiieMatnyHa. Hayka juist y4eHOro ecTh
BO MHOT'OM HMCKYCCTBO M PEMECJIO HAyYHOU JIESITEIIBHOCTH, & 3TOMY TOJBKO IO
KHATaM HE HAy4HUThCS, HAJI0 BKIIFOYATHCS B CaMy JICITEILHOCTh M JKEJIaTeIbHO -
B XOpoIiei komranuu. M Bce ke uTeHue U MOHUMaHuEe KPAacUBBIX PabOT MOTYT
JIOCTaBUTh HEMAJIO PAJOCTH.

CuactnuBoro Bam nmyTtu B JaJbHEHIEM MYyTEHNIECTBUM B MHUPE
OMOJOTHYECKOM IBOIOINN !
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