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B.®. lllunkapeHko

YPOBHU NPEJACTABJEHUA 3HAHUN U KJIACCHI PEITAEMBIX 3ATTAY
B TEXHOJIOTUUA 'EHETHYECKOI'O ITPEJABUJIEHUA

Buxnaoeno pesyromamu 00cnioyncens, w0 8i0HOCAMbCA 00 HOGIMHLOI 2A1y3i MEOPEMUYHUX 3HAHL, W0 Y3U2ATbHIOEMbCA NO-
HAmmAam " cenemuune nepeddauenua’ . Pozenadaromoca 0xcepena i ananizyemovca cmpyKkmypa piéHie NOOAHHA 3HAHbL 6 MEXHO-
N102ii 2enemuuno2o nepedoauennsn. Hasedeno npuxiadu peanizauii mexuonozii 2eHemuuHo2o nepeodavyeHts 6 ()yHoamMeHmas-
HUX Ma NPUKIAOHUX 3A0a4ax 2eHemu4Hol i cmpyKmypHoi eJ1eKmpoMexXaHiku.

Hznoocennt pesyrvmamol ucciedo06anuil, OMHOCAMUXCA K HOBOIL 0011aCmU MeopemuyecKux 3Hanuil, 0000uaemoll noHamuem
" eenemuueckoe npedsudenue"” . Paccmampueaiomea ucmouHUKU U QHATU3UPYEMCA CMPYKMypa ypoeHell npe0cmagieHuA 3Ha-
HUIL 6 MEXHONI02UU 2CHEMUYECKO20 npedsudeHun. Ilpuesedenst npumepsl peaiu3ayuu mexHo02UN 2ZEHEMUYECKO20 NPedsUIeHUA
6 (hyHOAMEHMAIbHUX U RPUKIAOHUX 3A0aUAX 2EHEMUYECKOU U CIPYKMYPHOU JICKMPOMEXAHUKU.

BBEJIEHUE

IIpoGema HaydHOTO TIpEBUACHUS paccMaTpUBaeT-
Cs COBpeMEHHON HayKOoW Kak caMOCTOSTEIbHOE Harpas-
JieHWe CUCTEMHBIX WCCIIeOBAHUM, Pe3ylbTaThl KOTOPBIX
COCTaBIIAIOT OCHOBY pa3pabOTKH UIUTENLHBIX TTPOrHO30B
M TIpUHSTHS pelleHUH B 001acTH Hay4yHO! M MHHOBALM-
OHHOM MOJIMTUKHU HA MJIaHETAPpHOM, PETUOHAIBHOM U TO-
CYAapCTBEHHOM ypOBHsiX [1].

CoBpemeHHbI  cj10Bapb  (DyTypOJIOTHM  ONPEALIISIET
npeaMeT "TnpenBuIeHUs HAYYHOr0'" KaK BUJ TEOPETUUECKO
JESATEIbHOCTH, 3aK/IFOYAIOLIMIACS B ONPEICJICHUU U OMUCa-
HUW Ha OCHOBE HAyYHBIX 3aKOHOB SIBJICHHUI TIPUPOIBI U 00-
IeCTBa, KOTOPhIe HEe W3BECTHBI B JAHHBI MOMEHT BpeMeHH,
HO MOTYT BO3HUKHYTb WX ObITh U3y4eHbl B OynyuieM. Ko-
HeyHas TeJb TpelBUICHUS — ONTHMalibHAs CTpaTerus
yrpasneHusi (MPOrHO3UPOBAHUEM, MIAHUPOBAHKMEM, MPOEK-
TUPOBAHKMEM, HHHOBAIIMOHHBIM Pa3BUTHEM U T.11.).

TIpobnema npenBuIEHUS] MPUHAMLJIEKUT K KIFOUEBHIM
3aZadyaM HAY4YHOro 3HaHUA U OTHOCUTCHA K YUCITY BaX-
Helmux ¢yHkunit Hayku. BaxkxHocTh 370l mpobnemsl
O4Y€Hb 00pa3HO OXapaKTEPU30BaAJl BbIJAKOLIMICS YUEHbIH,
naypear HobesieBckoit nmpemuu B 061actu xumuu 3a 1909
r. Bunabsrensm OctBaniba: "MepTBO BCSKOE 3HAHUE, KOTO-
poe HWYero He TOBOPUT O OyIyIieM, W TaKOMY 3HAHHIO
JOJDKHO OBITh OTKa3aHO B MIOYETHOM 3BaHUH — HayKa'" .

Ocoboro 3Ha4eHus 3a/1aud TpeIBUACHHS TproOpeTa-
I0T B 00JIaCTH TEXHWKH, OT YPOBHS JOCTIXEHHUI KOTOPOIA
Bce OOJTbIIIe 3aBUCST KU3HEHHBIE TIOTPeOHOCTH U OIaroco-
CTOsIHME 4eJIOBEKa. M3BECTHbIC MOAXOabl K 3aqa4aM Npe-
BUJACHUSA U MPOTHO3UPOBAHUA TEXHUYECKUX CUCTEM 6331/1'
PYIOTCSl HA UCTOJIb30BAHUN BEPOSITHOCTHBIX W 3BPUCTHYE-
CKHUX MPUEMOB MOCTPOCHUSA MPOTHO3HBIX CLIEHAPUEB, OCHO-
BAHHBIX Ha J3KCTPANOJAUWN KOJIUMYECTBEHHBIX PETPOCTICK-
TUBHbIX JAHHbIX Ha COOTBCTCTBy}OLI_Il/lﬁ BpeMeHHOV] UHTEP-
Baj Oynmymiero. JTO CBUAETEIBCTBYET O TOM, YTO B Ha-
cTosilliee BpeMsi CTporasi TEOpHs HAyYHOTO TpeABHICHUS
OTCYTCTBYET W, KaK CIIe[ICTBUE, YHUBEPCABHBIX U METOIO-
JIOTHYECKH COBEPIIECHHBIX TIOAXOIOB K pa3pelieHut0 yKa-
3aHHO# MPOOJIEMBI HE CYIECTBYET.

OYHKIMOHUPOBaHNE W pa3HooOpa3ue Co3IaBaeMbIX
YEJIOBEKOM TEXHHUYECKUX O6’beKTOB, OonpeacacTcsa ux
ctpyktypoit. Tloatomy mjiss TeXHUUECKMX OOBEKTOB W
CHUCTEM 0CO0O0ro 3HaueHUs MPUOOPETAOT HAydyHO 00OC-
HOBaHHbIE TEXHOJIOTUU MPEIBUIEHUS, CNIOCOOHBIE 0Oec-
NEYUTh HANPABIEHHBIH CUHTE3 CTPYKTYPHBIX BapHUaHTOB
CUCTEM (BKJI}O‘I&IOLI_II/IX KaK M3BCECTHBLIC BAPWAHTHI, TaAK W

MOTEHLMATILHO BO3MOXKHbIE, T.€., €llle OTCYTCTBYIOILNE Ha
JIAaHHOE BpeMsi 3BOJIIOIIMK), YAOBIETBOPSIOIINX 3aqaHHON
¢yHKIMY Tenu. Hannmane ycTOWYHUBRIX METONOB pEUICHHUS
3aa4 CTPYKTYpPHOTO CHHTE€3a — KJIHOU K WHHOBALUAM,
KOTOpbI€ COCTABJIAIOT OCHOBY CTPaTErMd WHHOBALIMOHHO-
ro pa3BUTUsl OTpAC/eil TEXHUKU U COBPEMEHHbIX HAYKO-
€MKHX TexHoJioruit. Bo3MOXHOCTb MoslydeHusi Takoi
cucTeMHOW MHOpPMALMKM B TEXHUYECKHUX HAyKaxX, B TOM
4YUCE, U B DJEKTPOMEXAHUKE, 10 MOCJIEJHEr0 BPEMEHHU,
cuuTasach NpobdJeMaTUUHOM.

OTKpbITHE NEPUOAUUYECKON CUCTEMBI 3JIEKTPOMArHUT-
HBIX 3JIEMEHTOB (MEPBUYHBIX WMCTOYHUKOB 3JIEKTpOMAr-
HUTHOTO TOJIst), KOTOpasi OJHOBPEMEHHO SIBIISIETCS WX Te-
Hetuueckoi knaccuukauueii ([K) [2] u nocnenyromuii
aHaJlu3 ee WMHBapUaHTHBIX CBOKMCTB, MOTpeboBajo mepe-
CMOTpa TpPaAULMOHHBIX TPEACTaBICHUH O MpPUHLHKIAX
CTPYKTYPHOH OpraHu3aluy U 3aKOHAX Pa3BUTHSI CIOXKHBIX
3JIEKTPOMArHUTHbIX CUCTEM MPUPOJHOTO U HNPUPOAHO-
aHTPOMOreHHOro Tumna. BrepBeie ObuUIM yCTaHORBIEHBI U
HaydyHO OOOCHOBAHBI JETEPMUHUPOBAHHBIE JIOTMYECKHE
B3aMMOCBSI3U MKy nepuoanueckoit crpykrypoii I'K (ne-
puoaamMu, rpynnamu, 3JeMEHTaMu), TPUHLUMAMEI COXpa-
HEHUSl 3JIEKTPOMArHUTHON CUMMETPUM U TIEHETUUYECKOM
uHpopmaruu (reHeTUUECKUM KOJIOM) U 3aKOHAMU Pa3BU-
TUSL CTPYKTYPHOTO Pa3HOOOpashsi 3JIEKTPOMArHUTHBIX W
3JIEKTPOMEXAHUUECKUX OOBEKTOB U CUCTEM.

YnopsanouenHas ctpykrypa 'K, npeacrasnstoias
co00if GopMmy oTOOpakeHWs] TIPUHIWIIOB COXPaHEHHUS H
MHTErpajlbHOr0 MEPUOJMUECKOr0 3aKOHA, MO CYLLECTBY,
BBIMOJIHSET (DYHKIMIO M€HETUYECKOI mporpammbl, KOTO-
pasi COIEPkUT BCIO TEHETUUECKYI0 MH(POPMALIMIO U OTpe-
JeeT NpaBuUila CUHTE3a KaK U3BECTHbIX, TAK U MOTEHLU-
aJbHO  BO3MOXHbIX  CTPYKTYPHbIX  Pa3HOBHUIHOCTEMH
OMIID. Hanuuue sBHO BbIPAKEHHOM NPOrHOCTUUYECKOMN
(yHKIHH, KOTOpasi TPOSBISIETCS Ha BCEX YPOBHSX TeHe-
TUYECKON OpraHu3allu  3JIEKTPOMATrHUTHBIX CHUCTEM,
OTKpbL1a BO3MOKHOCTb TMOCTAHOBKM MNPUHLMIUATBHO
HOBBIX KJIACCOB 3aliad, OTHOCSIOUXCS K TpoOiieMaTHkKe
TEHETUYECKOTO NpeaBUEHUS.

O ITPUPOJIE TEHETUYECKOI'O ITPEJIBUNEHUW A
Ilepuonuueckue CHUCTEMBI UENOCTHBIX 3JIEMEHTOB
¢u3nueckoit unu abcTpakTHOI MPUPOIBI, MHBAPUAHTHBIE
CBOMCTBAa KOTOPBIX HAJEJIEHb] IBHO BBIPAXEHHOW HacIen-
CTBEHHOCTBHIO, aBTOP 00001IaeT MOHATHEM "TOPOXKIAL0-
KX cucTeM", a 3a1a4¥ NMpPEeABUAEHUS U TO3HAHHUS HOBBIX
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pa3HOBUIHOCTEH 0OBEKTOB HA X OCHOBE, pACCMAaTPHUBAET
KaK HOBOE HAay4HOE HANpaBJIEHUWE MCCIIENOBAHUNA Mex-
JUCUUIIMHAPHOTO XapakTepa [3]. TexHomorus reHeTHye-
CKOro MpEeABUAECHUS U METOJ0JIOrUSl HAMpaBJIEHHOTO Te-
HETUYECKOTO CUHTE3a 3JIEKTPOMEXAHUUECKUX CTPYKTYp
(opmupoRanach napauieiabHO € Pa3BUTHEM TEOPUM TeHe-
TUYECKOH 3BOMOUUU DM-cUcTeM.

TlpenBunenue, peajinsyemMoe Ha NPUHLMNAX TE€HETH-
4YeCcKOW opraHv3zauuu, UMeeT NBOUCTBEHHYIO npupoay. C
OJHOM CTOPOHBI, CNOCOOHOCTh K MPEIBUAEHUIO 3aJI0KEeHA
TeHETUYECKU B Ka)XKJIOM UYeJloBeke B JopMe BPOKICHHOTO
uHCcTUHKTA mo3HaHust [4]. Kak u3BecTHO, cuctema uH-
CTUHKTOB YEJIOBEKa, B KOTOPYHO BXOAWUT W MO3HABATEJNb-
HBIW WHCTHHKT, BBITIONHAET (DYHKIIMIO COXpaHEeHHUs CyIIe-
CTBOBaHMUS WHAMBUAYyMa B YCJOBHUSIX H3MEHSIOLIEHCS
BHELLIHEN cpenbl. HU 0MH MHCTUHKT HE MOXKET OCYLIECT-
BJISITbCS 0€3 TI03HABATELHONO WMHCTUHKTA, (QyHKUUEH
KOTOPOTo SIBJSIETCS OOECTiedeHne YHOBJIETBOPEHHS TMO-
TpeOHOCTelt opraHm3zma dvenomeka. Peamusauust 3TOH,
BaxcHelel QyHKUMY, OCYLIECTBIISIETCS YepPe3 KOTHUTUB-
Hble MEXaHU3Mbl MbILUICHUS, KAYECTBO U BO3MOMXKHOCTHU
KOTOpPOTO B 3HAYUTENBHON CTENEHU OMpPENesSItOTCS HAKO-
MJIEHHbIM 3aMacoM 3HaHUM U YPOBHEM CIIOHOCTU MOJY-
yaeMoif W oOpabartsiBaemoii mH(popMaruu. Yem Bbime
CIOKHOCTh WH(OpManuu, ydJacTByloIed B mporecce
MbILLIEHUS, TeM 0OJblIe NOTPEOHOCTh TOJIOBHOTO MO3ra
B OCYLIECTBJIEHUU 3TOro npouecca. B ycnosusx Henpe-
PHIBHO YBEJIMUYMBAIOLIMXCS 00beMOB HMH(pOpMALNUU, Hau-
00JIbLIYI0O LEHHOCTh NMPUOOpETaeT CUCTEMHAsi ynopsiao-
YeHHas MHpopMauusi, KOTopasi B CBOeif OCHOBE COIEPIKUT
ckartyio (3aKoaMpOBaHHYI) MH(pOpPMauuio 00 orpaHu-
YEHHOM KOJIMYECTBE MCXOJHBIX 3JIEMEHTOB W MPaBWJl MX
npeobOpa3oBanus. TakuM 00pa3oM, TeHeTHYECKHe MpUH-
ounel OPMUPYIOT HE TONBKO TEHOTHN 4YelloBeKa, HO
TaK)Ke OKa3blBalOT OMpenessitollee BIUSHUE U Ha €ro Mo-
BeJeHue dvepe3 (QeHotunuueckue (mprobOperaembie) B
npollecce HBOMIOLUU  CBOMcTBA (CrMOCO0  MbIIILIEHNS,
SI3bIK, CUCTEMY 00pa30BaHus, KyJbTypy U T.1.).

C npyroii CTOPOHBI, UCXOIHbIN 3JIEMEHTHBIN 0a3uc, ak-
CHMOMAaTHKy W pasHooOpasue o0bekToB npensuaeHus, [1pu-
poza 3akoavpoBajia B CTPYKTYPE YHMKJIbHbIX BHUCOKOYIIO-
PSIOYEHHBIX CHUCTEMHBIX O0pPa30BaHWI - TIOPOXKAAOUIMX
CHCTEM, DJIEMEHTHBIN 0a31C KOTOPBIX HANENEH, KPOME Xa-
paxkTepHbIX Ul JAHHOTO Kjacca CUCTEM CrHeLr(pUYecKUx
CBOMCTB (XUMUYECKUX, OUONIOTUUECKHUX, ANEKTPOMArHUTHBIX
U T.J1.), TAKKe TeHEeTUIeCKoM uH(opMaireii.

l'enetnueckas wH(popMaus sBIsSeTcs Hanboiee
(yHIaMeHTalbHBIM THUTIOM HWH(OpMaIWu, KOTopas Tpo-
SIBNISIETCA HAa BCEX YPOBHSX CTPYKTYpPHOH OpraHuzauuu
CIIOKHBIX Pa3BHBAIONINXCS CHCTeM. JTa HWH(OpMaIus,
kotopasi B cTpyktype 'K npeacraBneHa yHUBEpcaibHbIM
FEHETUYECKUM KOJOM, HEMNOCPEICTBEHHO CBSI3aHA C 3BO-
JIOUMOHUPYIOIIUM  Pa3HOOOpa3ueM CUCTEM-TIOTOMKOB,
yepe3 kareropuro Buja, UMEIOLEro Kak reHeTUUYECKYIO,
TaK U BPEMEHHYIO (IBOJIFOLIMOHHYIO) MPUPOMY. Y CTONWUH-
BOCTb TAKOH HACJEACTBEHHON B3aUMOCBSA3U ONpEACIseT-
¢ (yHAaMeHTaTbHBIM TIPUHIUTIOM COXPaHEHUS TeHETH-
yeckol WH(OpMaNWH, KOTOPBI obecrieunBaeT HEM3MEH-
HOCTb Te€HeTH4YecKoil cTpykTypbl Buma u onpenenser
BO3MOJKHbI€ TpaHULbl TEHOTUIMYECKOW HW3MEHYUMBOCTHU
CTPYKTYp — HOTOMKOB B MPOLIECCE UX IBOIOLIUU.

I'naBHo# 3HaHUeNopoXknaroeit Gurypoii B TEXHOJIO-
'Y TEeHETUYECKOrO MPEABUACHUS SIBJISIETCS Y€JIOBEK, 00-

JIANAKOINI Pa3BUTBIM [MO3HABATENILHBIM WHCTUHKTOM W
HEOOXOAMMbIM YPOBHEM CHEUHUAIbHBIX U MEXIUCLMIIU-
HapHbIX 3HaHUW. COBMECTHOE WUCMOJb30BAaHUE 3BPUCTU-
YECKOTO0 MOTEHUMAJa IBYX T€HETUYECKH OPraHU30BAHHBIX
cucteM (4enoBeka, C €ro pa3BUBAIOLIUMCS MMO3HABATENb-
HbIM WHCTMHKTOM W TMOPOXAAIOLIEH CUCTEMBI, C €€ Mpo-
FHOCTUYECKON (YHKIMEN) COCTaBNSET OCHOBHYIO HIIEHD
TEXHOJIOTUH TEHETUYECKOTO MPEIBUACHHUS.

Hcxons w3 BbIABMHYTOW aBTOPOM THIIOTE3BI MHOXE-
CTBEHHOCTU CTPYKTYp MNOPOXIAKIIUX CUCTEM, MOXKHO
JaTh clefyrollee onpeneneHue o0beKTy AAHHOTO Uccle-
noBaHUs. ['eHeTHUUeCcKoe NMpeaABUAEHUE MPEACTaBISET CO-
00lf HOBYHO MEXIUCHUIUIMHAPHYIO 00NacTh HAYYHBIX
3HAaHUM, CBSI3AHHYIO C OTKPBITUEM W MO3HAHUEM WHBAPHU-
AaHTHBIX CBOMCTB NMEPUOINYECKUX MOPOKIAAIOIMNUX CUCTEM
M TOCHENYIOIIMM ONPEACTIEHUEM Ha WX aKcuomaruue-
CKOM 0a3uce MOTEHUMATBHO BO3MOKHBIX KJIACCOB CTPYK-
Typ, KOTOPbIE HE U3BECTHBI HA JAHHBI MOMEHT BPEMEHH,
HO TEHETUYECKH NPENOIpeAesIeHbl CBOWCTBAMHU 3JIEMEH-
TOB UCXOJIHOW CUCTEMBI.

VPOBHM IPEJICTABJIEHWS 3HAHUIA
U KJIACChI PEHTAEMBIX 3ATAY

C TOYKM 3pEeHHS] CHCTEMOJIOTHH, apXUTEKTypy OaH-
HbIX B TEXHOJIOIMU FEHETHYECKOrO MPEeaBUACHHUS, MOXKHO
MPEACTABUTh TOCIEN0BATENLHOCTBIO COOTBETCTBYIOIINX
3MKUCTEMOJIOrHUECKUX ypoBHe# (ypoBHsmu 3HaHwmit). Ka-
KB YpOBEHb OTpenessieTcsi COOCTBEHHBIM aKCHOMATH-
YeCKUM W 3JIEMEHTHBIM 0a3nucoM, KOTOPbIM CTaBsSITCS B
COOTBETCTBME I'€HETUUECKME MOJEJM M KJIACChl peliae-
MbIx 3an1a4 (Tabn.l).

Axcnomarika 6a30BOro ypoBHs (B TEPMHHAX TeHe-
TUYECKON TEOpHH, UMEHYEMOTO "TeHeTHYeckum") omnpe-
JEJISIETCSl  CTPYKTYPHBIMM MPUHUMIIAMM M 3aKOHAMM,
(dopmoiil mpeacTaBieHNuss KOTOPBIX BBICTYNAeT NMEPUOAH-
yeckasi CTpyKTypa nopoxnaatoweii cuctembl. Jlis anek-
TpoMeXaHHUYecKuX cucteM (DM-cucTeM) TaKMM HOCHTe-
nem sipjsieTcs renernueckas knaccudukauus (CK) nep-
BHYHBIX HCTOYHHUKOB 3JIEKTpOMarHuTHoro moss. Knaccu-
(uvKaumsi TAKOro ypoBHs OJIHOBPEMEHHO BbITIOJIHSIET POJib
CHCTEMHOW MOJeNM MO OTHOMIEHWIO K Pa3Ho00pasznto
MOTEHLMANILHO BO3MOXKHBIX (F€HETHYECKH OMpeaesieH-
HBIX) CTPYKTYPHbIX KiaccoB DMIID.

OnemeHnTHblit 6a3uc Ha ypoeHe 'K mpencrasneH
YNOPSANOYEHHBIM MHOKECTBOM MEPBUYHBIX MCTOYHHUKOB
3NIEKTPOMarHuTHOTO mosisi  (Habopamu  POMUTENTHCKUX
3NIEKTPOMArHUTHBIX XpOMOCOM). MozensiMu CTPYKTYpHO-
ro pazHoo6paszust SMIID BBICTYMAIOT WECTh TOMOJIOTUYE-
CKM JKBHBAJIEHTHBIX KJIACCOB TEPBUYHBIX HMCTOUYHHKOB
noss, OToOpakaloLIMX CBOWMCTBA 3JeMEHTHOro Oa3uca
MOATPYTNI, W IIECTh T€OMETPHUUYECKHUX KIJIACCOB TOPOXK-
JAIOLIKMX DJIEMEHTOB, ONMPEACSIOWUX CTPYKTYPY U CBOW-
CTBa 3JIEKTPOMArHUTHBIX 3JIEMEHTOB B Mpejenax MajbixX
nepuonos ['K

<Hooy, Hoox: Ho2y: Hoox: Hooy, Hoox > S (D)

<GUJ7*GKH!GHJY-GTH,GC@,GTH>M1 2

rae Hogoy,, Hoox Ho2y, ... - TOAMHOXKECTBA JIEMEHTOB MO~
rpyIm; Sy— MHOKECTBO MOPOXKAAIOIINX 3JIEMEHTOB reHe-
tuyeckoro yposHs;, Gy, Gim Gryy ... - HOAMHOXKeCTBa
3NIEMEHTOB MallblX MEPUOJOB; M~ — MHOXECTBO 3JIEMEH-
TOB MEPBOTr0 OOJIBLIOro MEPHOaA.
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Tabnuna 1

ypOBHI/l IPpEACTABJICHUS 3HAHWUU B TEXHOJIOTMU I'€HETUYECKOTO 1PEABUJACHUS

YpoBeHb CTPyK-

TypHOU OopraHu- AkcromMaTHKa ypoBHS DrneMeHTHbII 6a3nc Mogpenu
3aluu
IIpuHUMD HEeT0CTHOCTH
[lepBuuHbBIE NCTOUHUKH 3JIeK- | ['eHeTHueckas Knaccupukaums
TTpuHuMnD cOXpaHEeHUs! CUMMET-
. TPOMArHUTHOTO MOJIs (POAU- | MEPBUYHBIX HCTOYHHUKOB 3JIEK-
I'eHeTuueckuii | puu
TEJbCKHE 3JIEKTPOMArHUTHBIE | TPOMArHUTHOTO MOJIs (CHCTEM-
ITpunuun nuccummerpuszauuu I1.
XPOMOCOMBI) Hasi MOJIEJTb)
Kropu

Tlepronnyeckunii 3akoH
TTpuHUMD coXpaHeHUs TeHeTHYe-
ckoit napopmaunn

XpOMOCOMHBIH

HaGopb! napHbIx 37€KTpOMar-
HHUTHBIX XpPOMOCOM (reHOM
Buos)

T'eneTnueckue moaenu cTpyk-
TypooOpa3oBaHUsi TEHOMOB

T'eneTnueckue NpUHLUIBI CTPYK-

ITonynsiLMOHHbII o
TypooOpa3zoBaHUs NOMY IS LUUHA

T'enernuecku moauduumpo-
BaHHbIE XPOMOCOMBI (TEHOM
MOMYJISIIIAN)

T'enernueckue moaenu nony-
AU

3aKoH reHEeTHUECKOM IeI0CTHO-

I'eHeTnyeckre Moaenu BUIO-

Buposoii CTpyKTypa nonyiasuuii
ctu Buna PYKTYP . o0Opa3oBaHus
. Tomonornueckre MOIeNH To-
CucTeMHBIH 3aKOH rOMOJIOTHYECKUX PAIOB I'oMonoruueckue CTpyKTypbl
MOJIOTHYECKUX PSIIOB
TI'eHeTHUeCKKe MPUHLMIBI CTPYK- 'eHeTHYecKkHre MOJIENTH CUHTE3A
. N HcxonHble CTPYKTYpBI CO-
MeKCHUCTEMHBIH | TypHO-()YHKIIHOHATTBHOM COBMEC- COBMELIEHHBIX CTPYKTYP CIOXK-
BMeEIIAeMBIX CUCTEM
TUMOCTH HBbIX CUCTEM
MexaucuuniinHapHbIe aHanorum
. JJIeMeHTbl OCHOBAHUS CUCTE-
. |1 romonoruu, .| KoHuenrtyanbHas Mojaenb no-
MertacucteMHBII MbI X;—runa (noposKaaroLuii

TTpuHuun camomnonobus;
TIpuHLMI IEPUOAUIHOCTH

nepuo)

poXnaroniei CucTeMBbl X; -TANa

TlepeceuenueM [ByX MPOU3BOJIBHBIX OPTOro-
HAJIbHBbIX [OJAMHOXECTB, OMNPEAEIISIFOTCS MECTONOJIO-
XKEHME W TeHeThdeckas wHHpopmanus KOHKPETHOTro
MOPOXKAAOLLETO 3JIEMEHTA

ee(GimHj), i=Ln j=1m, ®
rjae n, m — KOJUYECTBO 3JICMCHTOB B r‘pynne U MaJiIioM
HepI/IOZ[e, COOTBETCTBEHHO. Hal‘[pI/IMep,
G IN(Hozy) = €702y @

rne [{/10.2y — TeHeTWYeCKWi KON UWJIWHIPHIECKOTO
3aMKHYTOTO, OJHOCBSI3HOTO, JAMCCUMMETPUYHOIO HC-
TOYHUKA DJIEKTPOMAarHUTHOTO TOJsl, OMpPENeNsOLIEro
reHotun Buma UWIMHIPUYECKUX 3JIEKTPUYECKUX Ma-
IIMH BpallaTeabHoro apwxeHus. CTPyKTypa YHUBEp-
CaJIbHOTO TeHeTHYecKoro koaa (4) otoOpaxaeT WHBapH-
aHTHYIO 4acTh MH(OpMALUH, ONPEAessieMyI0 MPUHLIM-
MOM COXPaHEHHsl 3JIEKTPOMArHUTHOW cummeTpun (UH-
BApUAHT TPYMIbl U TOArPYMIibl) ¥ MPUHIIUTIOM JUCCUM-
metpuzaiiuu I1. Kiopu (MHBapuaHT Maioro nepuosa).
Pelienue 3agay npeaBUAEHUs] HA IEMEHTHOM Oa-
3UCe MEePUOIUYECKON MOPOXKAAIOLENd CUCTEMbI, HEU3-
0EKHO TIPUBOAWT K OTKPBITUIO CHENU(UIESCKHUX TIPHH-
LUTIOB COXPAaHEHUs M OOIECHCTEMHBIX 3aKOHOB CTPYK-
TYpHOW OpraHu3zalvu HMCCIeAYEMOro Kjiacca CUCTEM.
IIpumenutensHo k crpykrype 'K, pesyabraTom Takux
MCCJIEIOBAHUI CTAJI0 OTKPHITHE MPUHLMINA COXPAHEHUS
3JIEKTPOMArHUTHONH CUMMETPUHU, MPUHLIMNA TOMOJIOTH-
4YEeCKOM MHBAPUAHTHOCTH U MHTETPaJbHOTO MEPUOAU-
4YEeCKOro 3akoHa, orobOpaxaroliux Haubojee o0iue
CBOMCTBA MEPBUYHBIX 3JEKTPOMATHUTHBIX CTPYKTYP.
VMeHHO Ha TeHeTHYeCKOM YpOBHE OBUIM CHadaia
MpeAcKa3aHbl, a 3aTeM S3KCIEePUMEHTAIbHO MNOATBEP-
JKIeHbl Takwe (yHAaMeHTalbHbIEe CBOWCTBA TIEPBUY-

HBIX 3JICKTPOMATHUTHBIX CTPYKTYP KaK Nr€HETUYECKOEC KOO~
pOBaHUE, H30TOINKWA, MNAPHOCTH, TNECPBUYHASA W BTOpUYHAsA
NepUOANYHOCTb, TomMoJiorus. O6001LeHe pe3yIbTaTOB MUC-
CJIe/IOBaHUIT HAa 3TOM 3Tare 3aBepLIMIOCh CO3IaHHEM OCHOB
TeOpHH TeHeTHYECKOI 3BoMounn DM-cuctem [2].

DneMeHTHbIN 6a31C XPOMOCOMHOTO YPOBHS MpPECTaBIIEH
KOHEYHBIMH Ha0OpaMy MapHBIX 31EKTPOMarHUTHBIX XPOMOCOM
(snexTpomMexaHuueckux map). HaGopbl TapHBIX XpoMocoM
TIpeJICTAaBNIEHBl TPOCTPAHCTBEHHO-TOTONIOTHYECKUMH MOJIETIS-
MU, ONpeaACJAIOLINMU TCHOM q)yHKLll/lOHaJlele KJ1aCCOB U
romosiornueckux psaos OMIID. KoauuecTtBo nopoxaaromx
CTPYKTYP B T€HOME KXI0Tr0 ()YHKLMOHAILHOTO MJIM TAKCOHO-
mudeckoro kiacca OMITD ctporo orpaHu4eHo, 4To odecneyu-
BAET MOJIHOTY MOWCKA M HATMPABJICHHOCTh MPOLIELYP CHHTE3a
TaKUX CTPYKTYPHBIX KOMMO3WLMH. AKCHOMAaTHKa XpOMOCOM-
HOTO YPOBHSI OTIpe/IeNISIeTCs MEPUOANYECKIM 3aKOHOM TIepBHY-
HBIX UCTOYHUKOB TIOJIS ¥ TIPUHLIMIIOM COXPAaHEHWs! TeHeTHde-
ckoit nHpopMarmu. Hannuue Takux 3akoHOMepHOCTel obec-
TIeYMBAET HEM3MEHHOCTh TeHETHYECKOW MH(pOpMaunuu 1 omnpe-
JIeNseT Tpesielbl TeHOTUMNYECKO N3MEHYMBOCTH HJIeKTpoMar-
HUTHBIX CTPYKTYP-NOTOMKOB B IPOLIECCE UX CTPYKTYPHOM 3BO-
JIFOLMN.

Knaccel 3agau, OTHOCSIIIMECS K XPOMOCOMHOMY YPOBHIO
npuHamjekar K MNPpUHUUNIKWAJIBHO HOBOMY HAYy4YHOMY Ha-
NpaBJIEeHUI0 B TEHETUUYECKON 3JIeKTpoMexaHuke, o0oliiae-
MOMyY Npo6JieMoit reHOMHbBIX uccienoBanmii [5,6]. Fenom —
COBOKYIMHOCTh MOPOXIA0IMNX XpoMocoM. OcCHOBHas 3ana-
4Ya FeHOMUKH — OTIpeieNIeHre 00JIacTH CyIeCTBOBAHUSI, CHH-
Te3 W pacmu(poBKa TOPOKAAIOIMNX XPOMOCOMHBIX Ha00-
PpoB, onpenensomnXx Bunosoe (MakporeHOMHKa) U MOMYJIs-
LMOHHOEe (MUKpPOTeHOMHUKA) pa3HOOOpa3ue MpOHU3BOJBHBIX
(hyHKIMOHATBHBIX KiaccoB DMIID.

B ofmwewm ciyuae, ucxons w3 NMPUHLMNA TOMOJOTHYE-
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CKOIl MHBapMAaHTHOCTH MCTOYHMKA MOJs, 00JacTb Cy-
mwecTBoBaHusi QF MCKOMOr0O Kjacca OObEKTOB B MHO-
rOMEpPHOM TPOCTPAHCTBE 3HAaYeHMI Oa30BBIX MPU3HA-
koB 'K, onpenensiercss orpaHU4e€HHOI COBOKYTHOCTBIO
MapHBIX 3JIEKTPOMAarHUTHBIX XPOMOCOM, YIOBJIETBO-
psromMX 3anaHHoi GyHkumyn uenu F;

(5001150021---1500k)
(5021150221---1502m)
= <S> 5
Q (520115202’---1520n) <% ®
(522115222’---1522p)

1€, Sooi, Sozis So0i, Spoi — MOPOKAAOIINE HAOOPBI TTAPHBIX
TOMOJIOTHYECKHX XPOMOCOM B TIpefenax COOTBETCT-
ByIOLIMX Tpynm; K, M, N, P — KOJIUYECTBO XPOMOCOM B
COOTBeTCTBYIOLIEM Habope. Takum oOpazom, rckomas
o6nactb QF onpesesisieT He TOJbKO CTPYKTYpY reHoMa,
HO U COIEPXWUT HCUEPMBIBAIOILYI0 WH(pOpPMaLUIO O
KOJIMYECTBEHHOM U TEHOTHUMHMYECKOM COCTaBe BCEX
Bujor (BKIIHOuasi HESIBHBIE) WMCCIELYEMOrO (YHKLMO-
HAJIbHOT'O WJIM TAKCOHOMUUYECKOro kjlacca OMIID.

Pe3ynbTarhl T€HOMHBIX WCCIENOBAHHI MO3BOJSIOT
YBHUIETb HE TOJNBKO YAWBHUTEIBbHYIO yTOPSAIOUYEHHOCTD B
pa3HO00pa3ny 3JIeKTPOMAarHUTHBIX M 3JIEKTPOMEXaHH-
4eCcKMX 00BEKTOB, CO3AaHHBIX B TPOLECCE WX TeXHUYeE-
CKOM 3BOJIIOLMH, HO W OTKPBITh HOBBIE CTPYKTYPHBIE
Bunel, eme OTCYTCTBYHOIIME Ha JaHHBIT MOMEHT 3BO-
nouuu [7]. Pe3ynbTaThl MAKpOreHOMHbBIX MCCJIE0BAH Ui
COCTaBJISIIOT CUCTEMHYIO OCHOBY Ul Pa3pabOTKH TeHO-
cUCTEeMaTHKN (QYHKIMOHANBHBIX kiaccor OMIID, a
TaKXke co3laHus MH(POPMALMOHHBIX 0a3 NaHHBIX U 0a3
3HAHKI NPOEKTHOIO U yueGHOro xapakrepa [8].

3amauM MpeABUACHMS W HAMPABIEHHOrO CHUHTE3a
HOBBIX CTPYKTYPHBIX pasHoBUAHOcTei DMIID no 3a-
JaHHON (YHKIMH LEJTH OTHOCATCS K TOMYJIALHOHHOMY
Y BUJJOBOMY YPOBHSIM NIpE/ICTAaBIIEHHUs 3HAHWUH.

IIpocrTeiinyto cTpykTypHyto Monens IMIID mox-
HO TIpeICTaBUTh MapHOW XpPOMOCOMOM TNEpBOTO TOKO-
TIeHUsl FOMOTEHHOTO (S, X S; S, X S,) UNK TeTepOreHHo-
ro (S, XS,) TMNa, 06pa30BAHHBIX HA OCHOBE COOTBETCT-
BYIOLIMX POAMTENILCbKUX XPOMOCOM S, U S,. Tlonyns-
uusi Hexkoroporo Buma S ecte muoxkectso {7}, K =

1,n (rae n — unucneHHocTs nonynsimu). Kaxnas nomy-
JISILUSE UMEET CBOIO MOPOXKIAIOILYI0 XPOMOCOMY Spo €
11, , 00pa3oBaHHYO B pe3ysbTaTe MPUMEHEHHs COOT-
BETCTBYIOIETO MEHETUYECKOTO OMEepaTopa WU mocie-
JIOBATENbHOCTEN OMepaTopoB, MO OTHOIIEHUIO K POIU-
TENbCKOU XpOMOCOMe

[fqlsj)>s00 > MTles; J=IN,  (®)
TIe § - POIUTENbCKas XpoMocoMa; fq — reHeTHUeCKuit
oneparop; § - Buag OMIID; K — konuuectro nomyJs-
umnit B ctpykrype §; N — xonnuectso Bunos uccne-
nyemoro kinacca OMIID.

AKcuoMaTuKa DTHUX BaXKHBIX it ME€TOO0JIOTUU
MOMCKOBOT0 MPOEKTUPOBAHUSI YPOBHEH, onpenessiercs
NATBKO MPpUHOUNIAMUA Fe€HOTUITUUYECKON M3MEHYUBOCTH.
CpaBHUTENbHBIA aHAN3 TEHETUUECKMX MEXaHM3MOB
CTPYKTYpooOpa3oBaHus peanbHbiXx BumoB snekTpo-
MAarHUTHOW W OUOJNIOTUUYECKON MPUPO.bI MOKA3al, uTo
reHeTUYeCKUe MPUHIKIBI BHY TPUBUIOBOM M3MEHUUBO-
CTH 001a7al0T OOIIHOCTBIO KaK Ui ANEKTPOMArHUT-

HbIX, TaK U Ouosiornyeckux CTpyktyp. OCHOBY reHeTuue-
CKUX @JIrOPUTMOB BHYTPUBUAOBOro cuntesa OMIID  co-
CTaBJISIFOT TEHETUUYECKUE OMEepaTopbl CKPELMBAHUS, UHBEP-
CUM, penjuMKaluu, KPOCCUHrOBepa M MyTaluH, KOMOWHa-
TOPHOE TPOCTPAHCTBO KOTOPbLIX OOECMEUMBAECT HIMPOKYIO
aMIUIMTYAy TEeHOTUIIMYECKOTO pa3HooOpa3usi OObEKTOB
3JIEKTPOMArHATHOTO TIPOUCXOKICHHUS.

MogmenbHbIH 0a3uc yKa3aHHBIX YPOBHE#l MpencTaBleH co-
OTBETCTBYIOIIUMHU TEHETHUECKUMU MOJIETSIMU (IMBEPTEHTHOTO
WM KOHBEPreHTHOTO THUMA), 0TOOPAXKAIOIINX CTPYKTYpY MOMy-
Jiuuid npous3BosibHBIX Buno OMIID Ha ocHOBe o0LecucTeM-
HOTO TIpWHIMIA COXPaHeHWS TEeHeTHYecKol WH(pOopMaun

(puc.l).

My Ty,
oy N

Terz2

Usizz

®0E O

(=)

OXONO),

Puc. 1. I'paguueckoe npejcrapieHue AMBEPreHTHON NeHETUUECKOM
MoJie/H (38/1a4a CMHTE3A MOIYJISILIMOHHOMN CTPYKTYPbI IIOCKHUX
TArOBbIX aCMHXPOHHbIX aBurareneii (Bua I 2.2x) ¢ rpyiioBoii
CUMMETpHU3aLKeit asHbIX TOKOB)

MeTononorus HanmpaBJIeHHOTO BHYTPUBUAOBOTO CHHTE-
3a TeHEeTHYeCKM MOAU(ULMPOBAHHBIX CTPYKTYp, MpoIluia
yCTEenIHyo anpodaurio 3agadaXx WHHOBALMOHHOTO TMPOEK-
TUPOBAHUSA Pa3NUYHbIX QyHKIMOHAIBHBIX kiaccoB OMITD
[9]. OuepenHbiM ycrniexom B pellieHUH 3a1a4 JaHHOTO YPOB-
Hf CTano OTKPBITUE MPOCTPAHCTBEHHOW M CTPYKTYpHOM
3JIEKTPOMArHUTHONH M30MepHH, KOTopas cHavana Obuia Te-
HETWYECKH TIpelcKa3aHa, a BMOCJEICTBUM OOHapy)XeHa Ha
pa3nuyuHBIX YPOBHAX CTPYKTYpHOH opraHu3auuu (yHKLIHO-
HalbHbBIX KnaccoB DMIID [10].

IlocTaHoBKa M pelIeHHE MOMCKOBBIX 3aad CHCTEMHOIO
YPOBHSI 6a3upyeTcsi Ha TEXHOJOTUM CTPYKTYpPHOTO MpeaBH-
JIeHUs1, ONpeaesisieMOi 3aKOHOM rOMOJIOTMYECKUX psi1oB DM-
cucteM. ['omosoruueckue paabl ciaeqyeT paccCMaTpUBATh Kak
JIOTMYECKOE CJIEICTBUE TMPOSIBJICHUS MPUHLMIA TOMOJIOTHYe-
CKOM WMHBapWaHTHOCTH (IPYNMoOBOEe CBOWCTBO HCTOYHHKOB
MOJIsi TEHETHYECKOTO YPOBHS) B CTPYKTYPHOW 3BOJIOLMH
DMIID (cuctemHblit ypoBeHs). [1oaToMy romosnorus B DM-
CUCTEMaxX MMEET I'€HETHYECKU-3BONIOLUOHHYIO MpUpOdy U
MPOSIBJIIETCS. HA BCEX YPOBHAX CTPYKTYpPHOI OpraHu3alud U
Pa3BUTHS 3NEKTPOMEXAHUUECKUX OOBEKTOB.

PesynbraThl penieHus 3afad MoucKa MpeCcTaBlsIOTCS B
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BUJIE TEHETMYECKH POJICTBEHHBIX HADOPOB CTPYKTYP,
KOTOpbIe 0000IAI0TCS TOHATHEM "HIIeaIbHOTO TOMOJIO-
rU4eckoro psifa”, 0ObeAMHSIOLETr0 CTPYKTYPHBIX Mpel-
cTaBuTENe peasbHO-WH(MOPMALMOHHBIX M HESBHBIX
(T.e., emie OTCYTCTBYIOIIMX HA JAHHOE BPEMsi 3BOJIO-
LK) TOMOJOrMYECKH POACTBEHHbIX Bumor DMIID,
YIOBJIETBOPSIOIMX 3a1aHHOW (yHkmn nenu. Caoiict-
BO CTPYKTYPHO# TOMOJIOTMH MHBAPUAHTHO K (PyHKLHO-
HAJIbHOMY Ha3HAUEHWIO CUCTEM, a TAKKE K BPEMEHHU
sBomouMu. [103ToMy peanbHble FOMONOTUUECKHE PSIIbI
OMIID 06HapyKUTb AOBOJBHO CJI0KHO, TAK KaK rOMo-
JIOTUYHbIE OOBEKTHl MOTYT HaXOAWTHCS HA Pa3INYHBIX
BPEMEHHBIX MHTEPBAjJaXx M OTHOCHTHCS K Pa3JIMUHBIM
(yHKUMOHAIBHBIM Kiaccam DM-cuctem.

PesynbraTel cHMHTE3a TOMOJIOTMYECKHX DSIIOB
OMIID, B couetaHuM € BHYTPUBUAOBBIM CUHTE30M
reHeTU4eCKH MOAM(DULIMPOBAHHBIX CTPYKTYp W 3BpH-
CTUUYECKUMH METOoJaMHu MX 00paboTKH, MPenCTaBIsSIOT
c000# BBICOKOMHTEIUIEKTYaIbHY0 HWH(pOpPMaLHIO, KO-
TOpast CIy>KUT OCHOBOW IJI1 CO3JAaHUSI TEHETHUYECKUX
0aHKOB WHHOBalMii ¥ pa3pabOTKM WHHOBALMOHHBIX
MIPOEKTOB.

I'enetnueckne OaHKM MHHOBALMN — NPUHLWIHU-
anbHO HOBBIM OOBEKT CHCTEMHO-MHHOBALIMOHHOTO TH-
na, HeoOXOAMMOCTh CO3/1aHUsI KOTOPbIX 00YCJIOBJIEHA
pe3ynbTaTaMu COBMECTHOW peanu3auuMu W Pa3BUTHS
TPEX HOBEHMIIMX HAYYHBIX HANPABIECHUI M€HETUYECKON
3JIEKTPOMEXaHUKU: TEXHOJOrMH T€HETHYECKOro Mpen-
BUJICHUS, TEHOMHBIX UCCIIEOBAaHUN M F€HOCHCTEMATH-
kn. Takue cucTeMaTH3MpOBaHHbIE WH(POPMALMOHHBIE
CHCTEeMbl TTpeJHa3HaueHbl [T HaKOTUIeHHs, 00paboTKn
U JOJITOBPEMEHHOTO HCMONb30BaHUS MAacCHBOB TeHe-
THYecKoi, rpadudeckoit u BepOambHON WHPOPMALIAHU O
TEHOTUIIUYECKOM M CTPYKTYpHOM  Pa3HooOpazuu
(YHKIMOHANBHBIX ~ KJIACCOB  3JIEKTPOMArHUTHBIX U
3JIEKTPOMEXaHUYECKUX CUCTeM. BrojHe OuYeBWAHO,
4YTO TaKWE BBICOKOWHTEJUICKTYaJbHbIE CHCTEMbI HYXK-
JAl0TCS B MPABOBOM 3aIINUTE U JOJIKHBI ObITh OTHECEHBI
K 00bEKTaM HallMOHAJIBHOTO JOCTOSHUS.

3agaun CTPYKTYPHOTO CHHTE3a O0BEKTOB 0oJiee
BBICOKOTO YPOBHSI CJIOXHOCTH (TMOPHIOHBIX, COBME-
LIEHHBbIX CUCTEM, 00BEIUHAOIIUX CTPYKTYpY DMIID ¢
CUCTEMaMH U KOMIOHEHTaMHU JpPYroil TreHeTHuYecKon
npupoabl (MeXaHWYeCKUMH, THOPABIMYECKUMH, dIIEK-
TPOHHBIMH, OWONOTMYECKMMH W Jp.), OTHOCATCS K
MEXCHCTEMHOMY YPOBHIO TPEICTAaBI€HHUsS 3HAHUIL.
Akcuomaruueckuit  0a3uc  MEXKCHCTEMHOTO YPOBHS
NpeACTarIeH NMPUHLMITAMU MEXCUCTEMHOTO CHHTE3a C
YYETOM T€HETUUECKOM, SHEPreTUYECKON, MPOCTPAHCT-
BEHHOH, (yHKUMOHANBHOW M WH(OPMALMOHHON CO-
BMECTUMOCTH HMCXOIHBIX, TEHETUYECKH PAa3HOPOAHBIX,
CTPYKTYp. DTOT ypOBEHb OOECMEUUBAOTCS MOJICNISIMU
MEXBHUIOBOTO U MEXKCUCTEMHOIO CHHTE3a, CTPYKTYp-
HOE SIIPO KOTOPBIX OMpEeNeNseTcsl TeHeTUUECKOH MH-
(opmanmeii COOTBETCTBYIOLIEH POTUTEITHCKON 3IEK-
TPOMArHUTHON XpPOMOCOMBI M T€HETMYECKUMHM Ornepa-
TOpaMH CKpelluBaHus (CoBMelleHus)). B pesynbraTe
pelleHrss WHHOBAaUMOHHBIX 3aJa4 OaHHOTO YPOBHS
CTPYKTYPHOI1 CII0)KHOCTH, BIEPBbIE ObLIN OMPENeNeHbI
NPUHLNITBI U TPAHULBI CYLIECTBOBAHUS TMOPUAHBIX U
coBmeuleHHblXx OMIID, a Takke CUHTE3UPOBaHbI UX
HOBbIE Kiaccel [11,12].

PesynbraThl MEXAUCLUMIJIMHAPHOIO aHAlIU3a CTPYKTYP
U WHBAPUAHTHBIX CBOMCTB NopoXKAaAIKUX CUCTEM MEPHUO-
JMYECKOrO0 THMA, OTKPBITBIX paHee (Xxumwusi, GUOMOrHs
(bparmenThI)) ¥ MCCIIENOBAHHBIX B MOC/EAHEE BpeMs (3J1eK-
TpoMarHeTusMm, teopus uucen) [2,3], mar0T OCHOBaHUE YT-
BEPXkAaTh, YTO (YHKLHS TEHETUUECKOTO TMPEABUAEHUS OT-
HOCUTCS K 00IIeCHCTEMHbIM (DyHAaMeHTalbHbIM CBOMCTBAM
MOPOXKIAIOUINX CUCTEM ECTECTBEHHOTO W €CTECTBEHHO-
AHTPOTOTEHHOTO TPOUCXOKIeHUs. Hanuuue ykazaHHOM
3aKOHOMEPHOCTH MO3BOJISIET BBIJEIUTh HOBBIN (BEpPXHMUIA)
YpOBEHb B HEpapXHU Mpe[CTaBleHUs 3HAHUM, KOTOPBIN
MOXHO 0003HAYUTh KAK METACUCTEMHbIN. MojenbHblii Oa-
3UC 3TOTO YPOBHSA MOXHO MNPEACTABUTH KOHL[el'lTya.l'leOV]
MOJICJIBI0 HEKOTOPOW Mopoxaarowel cucrembl X; — Tuna,
KoTopas siBisercs (Gopmoii oToOpakeHUs OOLECUCTEMHbIX
NPUHIMTOB (MPUHLKMMA CaMOnoa00us, MPUHLIMMIA COXpaHe-
HUs CUMMETPUHU, NMpUHLUIIA TOTMOJIOTUYECKO WHBAPUAHTHO-
CTH W WHTErpajibHOTO TMEPUOJANYECKOTO 3aKOHA), MHBAPH-
AHTHBIX K (PM3MYECKON MPUPO/E AEMEHTOB MOPOXKIAIOLIEi
cucteMbl. Hannuue Takoil MoJenu ¢ y4eToM aHanu3a Mex-
CUCTEMHbBIX aHAJIOTWH M FOMOJOTUI HA YpPOBHE BHYTPUCHC-
TEMHBIX TPUHIIMIIOB COXPAHEHHs W 3aKOHOB Pa3BUTHUS, OT-
KpbIBAaeT BO3MOXHOCTh TMOCTAHOBKHM 3a/au TpenBuIeHus U
NoCJACAYIOWETro OTKPLITUA HOBBIX MOPOXKAAOMINUX CUCTEM,
OTHOCSILIMXCS K APYTrUM 00J1acTsIM 3HAHUA.

IMpobnema mpeackazaHusi U OTKPBITUS TIOPOXKIAFOMINX
cucrem X — Tumna, MNnpeaACTaBjsA€T MPUHUUIHWAIBHO HOBYIO,
elle He WCCIIe[IOBaHHYIO 00J1acTh 3HAHMNW MEXIMCLMIUIN-
HapHOro ypoBHs. Ee aHanu3 BbIXOAWT 3a paMKu AaHHOM
CTAThU M COCTABISET MPEIMET CAMOCTOSATENHLHOTO HAYYHOTO
uccnenoBanus. MaKkT OTKPBITHS MOPONKAAIOIMUX CUCTEM —
aHAJIOrOB B JaibHelilieM, OyleT 03HAYaTh, YTO TEOPHs Te-
HETHYECKOW 3BONIIOLKMK CIOKHBIX PA3BUBAIOLIMXCS CUCTEM
€CTECTBEHHOTO U €CTECTBEHHO-aHTPOMOTEHHOTO MPOUCXOK-
JIEHUs], MOXKET MPeTeHI0BaTh Ha POJib CUHTE3UPYIOLIEH Teo-
pyun HAYYHOTO NPEABUACHUS.

BBIBO/IbI

PaccmoTpeHHass mepapxuueckas CTPyKTypa NpeacTaB-
JIEHUWS! 3HAHUH 0TOOPAXKAET HAKOTJIEHHbBIH OMBIT MOCTAHOBKU
Y PELIEeHUs 3a]a4 NeHETUYECKOTO MPEABUIAECHUS HA Pa3Jinu-
HBIX YPOBHSX OPTaHU3aLAM CJIOKHBIX Pa3BUBAIOLINXCS CHC-
TeM. AKCHMOMaTH4eckuil 0a3uc TEeXHOJOrMU MpeIBUAEHUS
ONpEeNeNsAeTcss COBOKYNMHOCTBIO JIOTUYECKA B3aMMOCBS3aH-
HBIX TIPUHIIATIOB COXPaHEeHMNs, TeHeTHIeCcKoi MH(QOopMaIun 1
3aKOHOB pa3BUTHs, (OPMOI TpeICTaBICHUS KOTOPHIX BBI-
CTYNarT NEPUOIUYECKUE NMOpokaatolne cucrembsl. CTpyk-
Typa 3HAaHUN BKIIHOYAET B3aUMOCBSI3AHHYIO aKCHMOMATHUKY,
YHOpSIAOYEHHbIN 3JIEMEHTHBIN 0a3zuc, MOAEIU W METOMAbl
HAIPaBJIEHHOTO CTPYKTYPHOIO CUHTE3A.

TlpencraBiieHHbIE CTPYKTYPUPOBAHHbIE U yNOPSAI04EH-
HbIE 3HAHUS MOXHO paccMarpuBaTh KaKk HAay4dHO-
METOIONOTHIECKY0 W WH()OPMAITHOHHYK) OCHOBY IJSI TO-
CTAaHOBKM HAy4YHBIX 3amad (pyHIAaMEHTaIbHOTO XapaKTepa
(reHeTrveckuil ¥ METATCUCTEMHBIN YPOBHH), a TaKxkKe pe-
IIEHNAs LIMPOKOro0 Kpyra WHHOBAaLIMOHHBIX 3a1a4 CTPYKTYp-
HOTO MpeaBuaeHust (XxpOMOCOMHBIN, TOMYJIAHUOHHBIN BUO-
BO#1, CUCTEMHBIN U MEKCUCTEMHbIN YPOBHH) B MPUKIAJHBIX
WCCJIEI0BAHUAX, B MPOEKTUPOBAHUN U B CUCTEME BbICIIETO
TEXHUUYECKOTro 00pa3oBaHusl.

TTpobGsiema opranuzaumu 1 AajdbHEHIEro pa3BepThIBAHMS
paboT Mo TEXHOJOrMU FeHETUUECKOTO NPEABUIEHUS U pean-
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3aLMK €ro pe3yJbTaToB B COOTBETCTBYIOLLMX HAYUHbIX U
WHHOBALIMOHHBIX TMPOEKTaX, CBsi3aHa, B MEPBYHO Ode-
penb, ¢ MOArOTOBKOH BhICOKOTPO((hECHOHANBHBIX Kaj-
poB, 00JanaloUIMX COOTBETCTBYIOIUMMU YPOBHSIMU 3HA-
Huil (OT CreuManbHBIX WHKEHEPHBIX K CHCTEMHBIM,
MEXIUCLMIITMHAPHBIM).

DeHOMEH T'eHEeTUYECKOTo MpeABUIEHUs, Mpeaoc-
TaBJIEHHBIM Ham camoil [Ipuponoii, Hemcuepmaem, Kak
HeucuepnaemM NpoLecc MO3HAHMS, a ero BO3MOKHOCTH
U TOCJEJCTBUS €lle MOoJyexaT AajbHehlIeMy u3yue-
HHUIO U OCMBICJIEHHUIO.

WHbpopmammio 0 pa3HOOOpa3WH CHUCTEM OKpY-
karoltero Hac mupa Ilpupona 3akogupoBasia B BUIE
YHUKaJIbHbIX CUCTEMHbIX 00pa3oBaHuii — nepuoande-
CKMX MOPOXKIAKIINX CUCTEM, MPEPOraTuBa OTKPHITUS
KOTOPBIX TMPUHALJIEKUT HCClieqoBaTesiM, o0Janaro-
LIMX Pa3BUTHIM TO3HABATEbLHBIM MHCTUHKTOM W Bbl-
COKMM YPOBHEM ClEUMalbHbIX W MEXIMCLUUIINHAP-
HBIX 3HAHUH.
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V.F. Shynkarenko

L evels of knowledge representation and classes of current tasks
in a genetic foresight technology

This article presents results of research relating to a new theoretical
knowledge field summarized by the notion of "Genetic Foresight".
Sources and structure of knowledge representation levels in the
genetic foresight technology are reviewed and analysed. The article
presents examples of the genetic foresight technology implementa-
tion in fundamental and applied tasks of genetic and structural elec-
tromechanics.

Key words — genetic foresight technology, knowledge
representation levels, fundamental and applied tasks, genetic
and structural electromechanics
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