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1. Beeaenue

CoBceM HEAABHO B MCAHIIMHCKOH TEPMHUHOAOTHH IIOABHACH
HOBBII TepMHH — CHHAPOM pasppaxennoro kumegnuka (CPK). Ilo
MOEMy MHEHHIO, 32 TEPMHHOM «CHHAPOM» MEAUKH BCETAA CKPBIBAOT
HEBO3MOKHOCTb JCTAHOBACHHA IIPHYUH BO3HHKHOBEHHA TOIO HAH
HHOrO 3a00AeBaHmA. Tak M B AAHHOM CAydYae, IPYIIITy CHMIITOMOB,
CBA3AHHBIX C ALCKOM(OPTOM KHIICIHHUKA, MCAUKH PEIITHAN OOBEANHUTD
oA obmum  HasBanmem CPK. Ilpm stoM 3aech IIOA TEpMHHOM
«AUCKOM(OPT»  MEAHUIIMHA IIOHUMA€T AIOOBIE  OTKAOHEHHA  OT
HOPMAABHOTO (DYHKIIMOHAABHOIO COCTOSIHHA, 4 HMMEHHO, AHapero,
3aIIOPBI, METECOPHU3M, OOAH B PA3AHYHBIX OTACAAX KUILICYHHUKA U T.II. MBI
He OyAEM OIMCBHIBATH IIATOTEHE3 ITOr0 3a00AEBAHMA, KAK €IO BHAUT
KAACCHYECKasd MEAUIINHA, OH IIOAPOOHO ITIPUBEAEH B [2].

C  posumuii  MHAOPMAITMOHHO-BOAHOBOH ~ MEAUIIMHBI MBI
rocrapaeMcsa OOBACHUTD IPUYUHBI BO3HUKHOBeHHA He TOABKO CPK| HO
I MHOXKECTBA Apyrux 3aboasesanmii, nmeromux ¢ CPK  obmmyro
STHOAOTHIO. DTHUM BOIIPOCAM U IIOCBSAINIEHA HACTOAIIAA CTATBAL




2. DKOAOTHA YEAOBEKA

Ecam BBI cmpocure Bpada, UTO TaKO€ 3KOAOTHSA YEAOBEKA, TO
YOCIKACH, YTO HE KAMKABIH CMOMKET OTBETHTH Ha 3TOT IIPOCTOI BOIIPOC.
MexkAy TeM, HayKa OIIPEACAAET SKOAOTHIO YEAOBEKA KaK PA3ACA,
«M3YYAFOIUI  3aKOHOMEPHOCTH  B3aHMOAECHCTBHA  YEAOBEKA U
OKPYIKAIOIEH €ro KOCMOIIAAHETApPHOH cpeAp». Ocoboe MecTo B 9TOM
IIAQHE  3aHUMAET N3YYCHHE BAHAHUI Ha 3AOPOBbE  UYEAOBEKA
OOAE3HETBOPHBIX ~H3AYYECHHUM OKPYKAIOIIEH CpeAbl. [loA ormmum
U3AYVIEHHAMU MBI OYAEM IIOHHMATh KaK IIPUPOAHBIE H3AYYEHU,
HAIIPUMEpP, I'€OIATOI€HHBIE 30HBI, TAK W TEXHOICHHBIE H3AYYEHUSA, TO
€CTb BPEAHBIC H3AYYEHUA OBITOBOH, IIPOH3BOACTBEHHOW H APYIOH
arekTpoHHON TexHmkn. Ho mHe Toapko. Croaa cAeayeT OTHeECTH H
IIPOAYKTBI ITHTAHHA. 3AECh MOKHO BBIACAUTH IPYIIY SKOAOTMYECKH
YHCTBIX IPOAYKTOB, BBIPAIIUBAEMBIX B OCOOBIX yCcAOBUAX. OOBIYHEIE 7Ke
IIPOAYKTBI BO3SAEABIBAFOTCA C IIPUMEHEHHEM XHMUYECKUX YAOOPEHHI H
IIO9TOMY K 3KOAOTMYECKH YHUCTBIM HE OTHOCATCH.

Habaroaas AecATKH OOABHBIX, KAAYIOIIUXCA Ha AHUCQYHKIIHIO
KUIIIEYHUKA, C yCTaHOBAGHHBIM AmarHozom CPK wm 06e3 mero, mb
IPHUIIAN K CACAyIOIeMy BeBOAy. Ha Aumcdynxnmro kurmednmka
ACHCTBYIOT =~ OCOOBIE  CBONCTBA IIPOAYKIOB, HECYyIIHX Ha cebe
omnpeAeAeHHYIO HaToAOrmio. OAHAKO, B BHAY TOIO, YTO CHMIITOMBI
3a00A€BAHHUA B AIOOBIX PETHOHAX IIPOKUBAHHA OOABHBIX OYAyT
OAMHAKOBBI, 4 IIPOAYKTBI Pa3sAHYHBIMH, TO TOBOPHTH O BHHE
HN3TOTOBUTEAECH IIPOAYKTOB IIMTaHHA He npuxoAntcd. Ilosromy wmbr
OOpPATHANCH K XOAOAHABHUKY, TAC XPaHATCA 9TH HPOAYKTHL [lepByro
IIPOBEPKY BAIll ITOKOPHBIH CAyTa IIPOBEA HAa CBOEM XOAOAHABHHUKE H
OOHApPYKHUA BHYTPH HEIO OTPHIIATEABHBIE OOAE3HETBOPHBIE ITOAA. B
pe3yAbTaTe IIPOBEACHHON ITPOBEPKN OKa3aAOCh, YTO 3TH ITOASl BBI3BAHBI
MATHHUTHBIMA ~ KAPTOYKAMHU W APYIMMU MArHHTHBIMH — H3ACAHAMH,
PACIIOAOKCHHBIMHA KaK Ha IIEPEAHEH, Tak M OOKOBOM ITOBEPXHOCTAX
XOAOAUABHHKA. [IpH yAaAeHHH MAIHUTHBIX H3ACAHI C OOKOBOM
IIOBEPXHOCTH 3TH ITOAf CTAHOBHANCEH ITOAOKHUTEABHBIMH. [lo maee cam
1o cede 9TOT (PaKTOP HE AOAKEH OBl IPHHOCHTH HHUKAKOIO BPEAd, HO
HAMH YCTAaHOBACHO HEOOBACHHUMOE Ha IIEPBBHIM B3IAfIA OOCTOSATEABCTBO,
3AKAFOYAFOIIEeCs B TOM, 9YTO HAAWYHE MATHUTHBIX  H3ACAWH
OAHOBPEMEHHO Ha B3aUMHOIIEPIIEHAMKYAAPHBIX CTOPOHAX IIPUBOAUT K
OOpPa30OBAHHUIO BHYTPH XOAOAMABHHUKA OOAE3HETBOPHBIX HM3AYYEHHUI CO
BCEMH BBITEKAFOIITUMH M3 3TOrO IOCAeACTBHAMU. [IpoBeaeHHEINT Hamm
9KCIEPUMEHT YACTHYHO IIPOACHHA OIIMCAHHOE SBACHHE, O YEM OYAET
CKA3aHO HUIKE,




[Tocaeayrommas IpoBepka ABAALIATH OOABHBIX, KAAVIOIIUXCA Ha
AUC(YHKIIMIO KHIIECYHUKA, IIOKa3aAd, 9YTO B HMEIOIIUXCA Y HHUX
AOMAIITHUX XOAOAHUABHHKAX TAK/KE IIPHCYTCTBYIOT OOAE3HETBOPHBIC
ITIOAsA, dYaImmc BCCTO BbI3BIBACMBIC HAANYNCM MATHUTHBIX I/I3ACAI/II>lI Ha
repeAHeri u OokoBoil cropomax. Ho me Toapko. Haxomaenue
XOAOAUABHHKA B oOAactu AerictBus 1TI3 aaer rtaxoit xe adpdexr, HO
BCTPEYACTCA TOPa3A0 pexe. Takum 0oOpa3oMm, CTAHOBHUTCH fACHBIM, HTO
HAXOAAIIMECA B XOAOAHABHHKE  IIPOAYKTBI  CTPYKTYPHPYIOTCA
OTPHIIATCABHBIMUA ~ IIOASIMH, 9YTO IIPEBPAIACT HUX B  HOCHTCAH
OOAE3HETBOPHBIX H3AydeHHI. DTt m3AydeHuns momaparor B KKT u B
CHCTEMY KPOBOOOPAIIEHHUSA, PACIPOCTPAHAACH IIO BCEMY OPIaHU3MY.
AaapHelIIIee HCCACAOBAHNE BAUAHUSA 9THUX M3AYICHUI HA IICHTPAABHYIO
HEPBHYIO CHCTEMy BBIIBUAO HAAHYHNE B PAa3AMYHBIX CTPYKTypax
FOAOBHOTO MO3ra 29-if aHOMAaABHOI XpOMOCOMBL. Takas ke aHOMaAbHASA
XpoMOCcOMa OBbIAA OOHApyKeHAa B CHCTeMe KpoBocHaO:xenms. Kax Mer
YCTAaHOBHAH, VKAa3aHHAfA XPOMOCOMA MYTHPOBaHA OOAE3HETBOPHBIMI
M3AVYCHUAMI, HOCHTEAAMH KOTOPBIX U ABASIOTCHA IIPOAYKTBI ITHTAaHUS,
COXpaHAEMBIE B XOAOAUABHHKE.

Mccaeayst  dpakTopbl, MyTHPYIOIINE YKa3aHHYIO XPOMOCOMY,
METOAOM CHTYAIIHOHHOTO MOACAMPOBAHHSA, MBI OIPEACAHAH, UTO HIMH
ABASIFOTCA M3AYYCHISA, AACKBATHBIC H3AYYCHHAM TAKHX BHPYCOB, KaK
a4ACHOBHPYC (ABAa BHAA BHPYCa PA3AHYHBIX THIIOB), OHKOBHPYC, BHPYC
KOopoHa. V3 AMYHOrO OIBITa MOTY Cpa3y CKa3aTb, YTO ABA aACHOBHpPYyCa
AKTHBHPYIOT AHAOCT; AACHOBHPYC COBMECTHO C BHPYCOM KOPOHA
ABAICTCA ~ MCTOYHHUKOM  PAa3AMYHBIX  BOCITAAUTCABHBIX  ITPOIIECCOB;
ACHCTBHE OHKOBHPyCa OOBACHAT, He mnpuxoaurtca. I, Hakower, Bech
KOMITACKC H3AYICHHUN YKA3aHHBIX BBIIIIE BUPYCOB ABAAETCA BO3OYAUTEACM
rerratura C.

Kpome XOAOAMABHIKA HA KAadeCTBO IIPOAYKTOB BAHACT TAKXKE
HM3AYYEHUE MHKPOBOAHOBOI II€YH, TA€ OOBIYHO BBIITOAHSAIOT IIOAOTPEB
nury.  ABTOp  ABASIETCA CTOPOHHHKOM TEOPHH, ITOATBEPIKAAFOITICH
CYIIIECTBOBAHHE PAAOM C AIOOBIM 9ACKTPOMATHHUTHBIM H3AYICHHEM
AHOMAABHOIO ~ H3AYYEHHA  HEIACKTPOMATHHUTHOH  IPUPOABL — ODTH
M3AYYEHUSA, KOTOPHIE HAa3BAHBI HAMH HH(OPMAIIHOHHO-BOAHOBBIMH,
IIPUCYTCTBYIOT HE TOABKO BHYTPHU MHKPOBOAHOBOI II€YM, HO TAKKE U
CHAPYKHU, IIPOHUKASA Y€PE3 METAAANYECKHIE SKPAHBI, IIPEAOTBPAIIAIOIIIHIE
PacCIIpOCTpaHEHUE SACKTPOMATHUTHBIX BOAH. DTOT (PAKT MOKHO AETKO
IIPOBEPHUTH AIOOBIM OHOAOKAIIMOHHBEIM HIpHOOpOoM. Takmm o0bOpasom,
IIPOAYKTBI, IIPOXOAAIIHE OOpPaOOTKY B MUKPOBOAHOBOM IT€YH, BCErAd
OyAyT HecTH Ha ceOe VKa3aHHbIE AHOMAABHBIC HM3AVYCHUA, CPEAH
KOTOPBIX ~ OOABIIAfg  9acTh XapaKTepU3yeTcd  OTPHIATEABHON
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ITOAAIPHU3ALINEIH, TO €CTh ABAAIOTCA OOAE3HETBOPHBIMH. Takad Teopus He
COBITAAAET C BBICKA3BIBAHHUEM HCCACAOBATEACH, ACAAIOIINUX VIIOPp Ha
Pa3AOKEHHE IIPOAYKTOB ITOA ACHICTBUEM SACKTPOMATHUTHBIX H3AYICHHII,
YTO BBI3BIBACT B 3TUX ITIPOAYKTAX KAaHIIEPOI€HHBIE CBOMCTBA [5].

Ham ocraercs oObACHUTH, ITOYEMY B3aUMHOIIEPIIEHAUKYAAPHOE
PACIIOAOJKCHHE MATHHUTHBIX H3ACAHN Ha XOAOAUABHHKE BBI3BIBACT
OOAE3HETBOPHOE M3AyYeHHE. AAS 3TOrO MBI BBITOAHHUAH CACAYIOIIUIN
9KCIEPUMEHT. ABa  OAMHAKOBEIX  IIPAMOYIOABHBIX — IIAACTHKOBBIX
HOCHTEAS IIOAOKHTEABHON MH(MOPMAIIIN OBIAT PACIIOAOKEHBI B OAHOM
IIAOCKOCTH KaK ITAPAAACABHO APYI APYIY, TaK U IIEPIECHAHKYAApPHO. B
IIEPBOM  CAy4ae OHOAOKAIIMOHHBIA  IPUOOP  IIOKA3aA  IIPABYIO
ITIOAAPHU3ALINIO 3THX HOCHTEACH, 2 BO BTOPOM — A€BYIO. TO ecTh ecAn B
IIEPBOM CAy4Yae HM3AYYEHHUA OKA3aAUCh ACYEOHBIMU, TO BO BTOPOM —
OOAE3HETBOPHBIMUA. ECAM 9T ITAACTHKOBBIE HOCHTEAH ITOCTABHTH Ha
peOpo M IIOBTOPHUTH 3KCIIEPHUMEHT, TO MBI IIOAYYHUM TE K€ CaMble
pesyAbTatel. Takoil sdpdekT MOKHO OOBACHUTH AHIIb CAEAYIOIITHM
obpasoM. AeAO B TOM, 9TO CAaOBIC HM3AYYECHUA HEIACKTPOMATHHUTHOMN
IIPUPOABI IIOAPU30BAHBI, KaK OBIAO AOKa3aHO Hamu B [4]. B pesyaprare
5TOTO IIPU IEPIIEHAUKYAAPHOM PACIIOAOKEHHH ABYX OAHHAKOBBIX
ITAOCKOCTEH ITOASIPU3AIINH 32 CUET OHMEHHUA BOZHUKAET PE3YABTUPYIOIITHIT
KOAEOATEABHBIH IIpoOIlecC, CABHHYTHIH 110 ¢ase Ha 180 rpaaycos,
KOTOPBIM U ABAAETCA OOAE3HETBOPHBIM H3AYVICHUEM OTPHIATEABHON
noAdpusanud. [Ipu ycAaoBHE OTPHIIATEABHOH HOAAPU3AIINN OAHOTO U3
HOCHTEACH CYMMapHOE H3AYYEHHE TAK/KE OKA3aAOCh OTPHIIATCABHBIM.
OTcropa BBITEKA€T €IINe OAHMH BBIBOA! CCAH MATHHTHBIE H3ACAHA
PACIIOAOKEHBI TOABKO HA IIEPEAHEH CTOPOHE XOAOAHABHHUKA, 4 CBEPXY
HAXOAATCA IIPEAMETBI, OOAAAAFOIIHE AFOOOH IIOAAPU3ALINE, TO BHYTPH
XOAOAMABHHKA TaK/KE BO3HUKAIOT OTPHIATEABHBIE OOAE3HETBOPHBIC
H3AYICHHAL

OAH2KO HAOAIOAATEABHBIN YHUTATEAD MOXKET 3aMETUTh, YTO
M3AYYEHUE MATHUTA AOAKHO ACHCTBOBATH MHAYE, YEM U3AVICHUE APYTHX
HCTOYHUKOB. Kak MBI yCTAHOBHAH, KpOME MATrHHTHOTO ITOASl MATHHTBI
HeCyT Ha cebe ITOAEBBIE CTPYKTYPBI HEH3BECTHOH HPHPOABL Ecau
IIEPEHECTH HM3AYYCHHUE MATHOTA HAa BPEMEHHBII HOCHTEAb, HAIIPUMED,
AMICTHK AAIOMHHHEBOH (POABIM, TO OH HU B KOEM CAy4Yae HE OyAeT
coaep:kaTh cBOMcTBa MarHHTa. (OAHAKO, OH CTAHOBHUTCH HCTOYHUKOM
MHAOPMAIIMOHHOIO IIOAf, O KOTOPOM MBI TOBOPHAH BHIIIIE. Takoe moae
HUYEM HE 9KPAHUPYETCA, X B CAYYAE XOAOAHMABHUKA IIPOXOAHUT CKBO3b
€r0 METAAAMYECKHH KOPIIYC M HHYEM HE OTAMYAETCH, HAIIPHUMEP, OT
AIOOBIX APYTHX HUCTOYHUKOB H3AYYCHHN, HECYIIUX Ha ceOe yKa3aHHBIC




AHOMAABHBIEC ITOAEBBIC CprKTYpI)I. Hy a AAA€C BCC CTAaHOBHTCA fACHO, O
YCM MBI ITMCAAH paHEC.

3. HoBrble pe3yAbTATHI

B macrosmem maparpade Mbl IpUBEAEM HEKOTOPBIE PE3yABTATHI,
BBUIBACHHBIC HAMH IIPU HAOAIOACHHH OOABHBIX C IIOPAKCHHEM
COBEPILIEHHO PA3AUYIHBIX OPIAaHOB U CHCTEM.

Mbl HAOAFOAQAH JKEHIIHHY 52 A€T € IOPaKCHHEM MHOMKECTBA
OpraHoB 0e3 BHAHUMON IPUYHHBL AHMAarHO3 OBIA CTPAIIHBIH - PaKk BCEX
KOCTHBIX CTPYKTYP, METACTa3bl B IIEYEHHU, PAK MOAOYHONI IKEAE3BI, B
AEBOM ACTKOM KapIIMHOMa IIAEBPEL [TocAeAHEE IPUBEAO K HAKOIIACHHUIO
KHAKOCTH B OOBEME OKOAO 2-X AMTPOB. JKeHIuua OblAa B ITTOKE, TaK
KAK MEAHKH, OOCACAOBABIINE OOABHYIO, OOBABHAM € OO OCTaBIINXCH
Bcero 6 MecfAllaxX JKU3HH. B pesyAbraTe IPOBEACHHA AHCTAHITHOHHOM
AMATHOCTUKH METOAAMU HH(OPMAITHOHHO-BOAHOBOH MEAUIIMHBI, MHE
YVAAAOCH OOHAPYKUTH B XPOMOCOMHBIX Habopax BCex
BBIIIETICPEYNCACHHBIX OPraHOB HAAMYIHE AaHOMAABHOM 29-1 XPOMOCOMBI.

CaMBIM CAOKHBIM OBIAO BBISIBAGHHE MCTOYHHKA, BBI3BIBAOILIEIO
mytanun B 29-# xpomocome. XOAOAMABHUK OOABHASA 3aAMEHHAA ITOATOAQ
TOMY Ha3aA, HUKAKUX MATHUTHBIX H3ACAMIT Pa3MEIIEHO Ha HEM He OBIAO.
He cmotpsa Ha 310, pasmascresmdeckuii mpuOOp (PUKCHPOBAA HAAUYHE
OOAE3HETBOPHBIX M3AYYECHUN BHYTPU XOAOAUABHUKA. [TonATHO, ¥TO Oe3
AMKBHAAITIN TUX H3AYICHUI IITAHCA U3ACYCHHUSA YKA3AHHOI OOABHOI He
OBIAO.

Yro ke B pesyabrare oOkazaroch? Ha xoaoamapHBKE cTOAA
paamonpueMuuk. Kak pacckazasa OOAbHAf, OHA IIOYYBCTBOBAAA IIEPBEIC
IIPU3HAKH OOAM B KOCTAX IIPUMEPHO IIOATOAA TOMY Ha3aA, Kak pa3 B TO
BpEMf, KOrAa OHA IIPHOOPEAA HOBBIIT XOAOAMABHUK U IIOCTABHUAA Ha HETO
paamonpueMuuk.  OkaspiBaeTcs,  9TO  TAKHE  AIIIAPATBEL,  KaK
PAAMOIIPHEMHUKH,  TAKKE 0OAQAAIOT ~ CBOMCTBOM  H3AYYCHHA
OOAE3HETBOPHBIX IMOACH. DTOT (DaKT OBIA H3BECTEH MHE U paHbIIe. Tax,
IIpoBepsAs M3AyYeHHE pasumonpueMHnka Ha YKB-Amamosomne, s moanec
PYKY K AMHAMHKY, X B 3TO BpeMfA OHOAOKAIIMOHHBIH IPHOOP (MaATHUK)
HAaYaA BpPAIIATbCA BAEBO, XOTA AO OTOIO OH BpAIaACAd BIIPaBO.
MHorokparHOe IIOAHECEHHE PYKH K PAAMOIIPUEMHHKY CTOHKO H3MEHAAO
HAIIPABACHHE BpPAILCHHA MAATHHKA. 1aKHM OOpa3oM, yAaACHHUE
IIPUEMHHKA C XOAOAUABPHIKA AAAO OOABHOM IITAHC Ha BHIBAOPOBACHUE.

Apyroit cAy4ail IIPOM3OIIEA C MOHM OAHU3KHM TOBAPHIIIEM,
KOTOPOMY IIOCA€ TACTPOCKOIIMH IIOCTABHAHM AHATHO3 pPaK KEAVAKA.
Aukre O0AN B pBOTA C KPOBBIO HE YTHXAAU HU HA ACHB. XPOMOCOMHBIH
HA0Op  JKEAYAOYHO-KHIIIEYHOIO Tpakra IIOKaszaA Haamume 29-if
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AHOMAaABHOH XPOMOCOMBI. MAarHUTHBIX M3ACAHN HAa XOAOAHMABHHKE HE
os1rn0. Ho ma mHem crosia OecmpoBOAHOI TeAeOHHBIN  aIIIapar,
OOAE3HETBOPHBIE HM3AYVICHHA KOTOPOIO IPOHUKAAM B XOAOAUABHUK, 4
AAAEE IO U3BECTHOM CXEME.

He mory me ommcars Tpermii cayuait. PeGenox 7 aer 3aboaea
amaberoM. Bpaum moatBepamanm  amaber 1-ro tuma. Mmes ommrr
npoepkn  29-f  aHOMaABHONW XPOMOCOMBI, Sl OOHApyXKHA €€ B
XPOMOCOMHOM Ha0OpE IIOAKEAYAOYHOH keAe3bl. Ha xoaoAmApHUDEKE
cOOKy OBIAA pa3sMeIleHa OAHA MATHHTHAf KapTOYKa, a CIIEPEAH Ha
MArggTe IOPTPeT MaAb4dmka. llocae Toro, kak OOKOBasg CTOPOHA
XOAOAUABHHKA OBIAA OYHINEHA, aHOMaAbHasA 29-1 XpomMocoma u3
IIOAKEAYAOYHON JKEAE3bI HE HCYe3Ad. YPOBEHb cCaxapa B KPOBH B
TEYECHHE AHA MEHAACH OT HOPMAABHOTO AO MHOTOKPATHO ITOBBIIIIEHHOTO,
OAHAKO, OBIBAAM AHH, KOIAAd Caxap HE IIPEBBIIIAA HOPMY BOOOIIIE.
Wurepecno, uro B Teuenne 10-AHEBHOIT TypPIIOE3AKH BMECTE C MATEPHIO
32 IPaHHILy caXap B KPOBH HAXOAHACA TOxke B HOpMe. UTO e okasaroch?
Ha xoroAnAbHEKE CTOSIAA COKOBBLKMMaAKa. Koplryc ee ObIA BEITOAHEH
U3 ITAACTMACCHL, ODA2AAIOIIEN CBOMCTBOM «IAMATH» ITOAOKUTEABHBIX
VAW OTPUIATEABHBIX H3AydeHHH. Bo Bpems paOOTBI COKOBBIKHMAAKH
IIAACTMACCOBBIM ~ KOPIIYC ~ «3aIIOMHHA» OTPHUILATCABHBIE —H3AYYCHUA
9AEKTPOABUIATEAS, KOTOPbIE U IIEPEAABAAUCH BHYTPb XOAOAHMABHHKA,
3apakasg TEM CAMBIM IIPOAYKTBI ITHTAHUAL.

CamMple HEOKHAAHHBIE CAYYAH OBIAU OOHAPYKEHBI HAMH IIPH
AHUArHOCTHKE HAPYIIIEHUH KOCTHO-MBIIIIEYHOM CHCTEMBI. B IIEPBOM H3
HHOX OKa3aAOChb HAAMYHE HAa XOAOAHMABHHKE IIYCTBIX ITAACTHKOBBIX
OyTBIAOK, BO BTOPOM — HAXOKACHHE PAAOM C XOAOAHMABHHIKOM ITAYKH
VIAKOBOYHOM OyMarm C HAHECEHHBIMH HA HEE  Pa3AHYHBIMH
aOcTpakTHBIME ~ pucyHKaMu. (OKa3bIBaeTCsl, CYIIECTBYIOT PHCYHKA U
CHMBOABI, HM3AYYalOIINE KaK ITOAOKHTEABHBIC, TAK WU OTPHUIATECABHBIC
oAd. B marmem cayvae 1moas OBIAM OTpHIIATEABHBIE. A TAK KaK IAACTHK
ABAAICTCA ~ XOPOINHM  HOCHTEAGM HHQPOPMAINM H  3aIIOMUHACT
HAHECCHHbIC HA HETO U3AYYCHHSA, TO MOMKHO IIPEAIIOAArATh, YTO IIYCTHIC
OYTBIAKH TaK/KE «3aIIOMHHUAN» BPEAHBIC U3AYUCHUA TO AU OKPY/KAFOIIIECH
CPEABI, TO AMl HAXOAHUBIIICHCA B HIX KHAKOCTH.

MpbI IpUBEAH TOABKO HEKOTOPBIE M3 HM3BECTHBIX HAM IIPHMEPOB,
IIPUBOASAIIHE K MyTaruu 29-i XPOMOCOMBI U B PE3YABTATE BBI3BIBAIOIIINE
3a00AEBAHUA, CPEAH KOTOPBIX IIPEBAAUPYIOT OHKOAormueckue. CKazaTb,
YTO YKA3aHHBIE IIPUMEPHI HMCYEPIIBIBAIOT BCE BO3MOKHBIE CAyYAU
BO3HUKHOBEHHUA B XOAOAHMABHUKE OOAE3HETBOPHBIX ITOAEH, KOHEYHO
HeAb3s. Ham m3BecTHBI eIlle MHOTHE CAYYad, HAIIPHUMEP, HAXOMKACHHE
CBEPXY XOAOAMABHHKA KOPOOKH C ACKAPCTBAMH, 4 Ha IIEPEAHEH ITaHEAN
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— MAarHUTHBIX KapTouek, uTo Bb3Baro CPK u pak mpocratsr. Cymmectsyer
TAKKE MHOMKECTBO IIPEAMETOB, XaAPAKTEPHU3YEMBIX OTPHUIIATEABHBIM
nsAydeHueM. ECAH IIpeAMeTEl, HAIIPHMEpP, CTOSAU y H3TOTOBHUTEAS Ha
CKAAE B ODAACTH ACHCTBUA T€OIIATOICHHON 30HBI, TO OHH TOXKE OYAYT
ABAATHCA UCTOYHUKOM OOAE3HETBOPHBIX M3AydeHuH. Haxomaenue Takux
IIPEAMETOB  PAAOM € XOAOAUABHHUKOM  BBI3BIBACT BHYTPH  HETO
BO3HHUKHOBEHUE OOAE3HETBOPHEIX ITOACH.

CAeAyeT OTMETHTb, YTO HOPAKEHUE TEX HAM HMHBIX OpPraHOB
3aBHCHT OT COCTOSHHA HMMYHHUTETA HMHAUBHAYYMa, KaK OOIIEro, TaK M
MeCTHOTO. AOKa3aTeABCTBOM 9TOTO ABASAETCH TO OOCTOATEABCTBO, YTO HE
BCE YACHBI CEMbBH, IIOAB3YIOIIHECA OAHUMHU U TEMH K€ IIPOAYKTAMH,
ITOABEPKEHBI BOSHUKHOBEHUIO PA3AIYHBIX 3a00AEBAHHUI IIOA BAUSHHEM
myTarun 29-i XpOMOCOMBIL.

4. 3axkaroueHue

3aBepImras HACTOSAINYIO CTATBIO, HEOOXOAMMO OTMETHTb, YTO B
oOIIeM CAy9ae MaAO KTO MOT IIPEACTABHTB CeOe, YTO pPa3MEIICHHUE
MArHUTHBIX U3ACAUN Ha IEPEAHEH M ODOKOBOMI CTOPOHAX XOAOAHMABHHUKA,
1 AasKe Oe300MAHBIE Ha ITIEPBBIH B3TASA IIPEAMETHI CBEPXY XOAOAMABHHUKA
ABAAFOTCA IPHYMHOM BO3ZHHUKHOBEHHA CEPBE3HBIX U TPYAHOH3ACUHMMBIX
3a0OAEBAHMH, BKAIOYAS OHKOAOTHYECKHE. Barr mOKOpHBIN cAyra Towke
He cpasy 910 ycTaHOBHA. CAGAYET MMETh B BHAY, YTO HHUKAKHE METOAHI,
KPOME PaAM3CTE3NH, HA CETOAHAIITHUI ACHb HE MOTYT BBIABHTDH XapaKTep
HU3AYYEHHUII BHYTPH XOAOAHABHHUKA. TaKKE HEBO3MOKHO HHUKAKIMI
METOAAMH, KPOME BBIIIIEYKA3AHHOTO, OOHAPYKHUTh U HOPMAAH30BaTh 29-
O AHOMAaABHYIO XPOMOCOMY, COIYTCTBYIOIIYIO —OTPHLATEABHOMY
n3AydeHuro. Tak 4ro ke, aro Tynuk? Kowmeuno, mer! K mpumepy, s
OOYYIHA AOKTOpa MEAMIIMHCKHX HAyK, BAAACIOINEIO PaAUACTE3HEH,
YAQYHO PEIIATh BCE 3aAa9H, HE AOCTYIIHBIE TEXHOAOTHAM KAACCHYIECKOIT
MEAUIIIHBL

Mpbr He HMMeeM IpaBa PEKOMEHAOBATh BpadaM IIEpEyYHBATHCH,
OAHAKO, OBIAO OBI BEChbMa ITOAC3HBIM, ECAU OBl OHH MOTAU OCBOHTB PAA
TEXHOAOIHH HH(OPMAIIHOHHO-BOAHOBOH MEAHUIIUHBL DTO AAAO OBl UM
BO3MOKHOCTD HAMTH KAIOY K «HEHU3ACUHMBIM» OOAE3HAM.

Awnreparypa
1. T'puanrreitn M.M. «Heszmakomas MEAULIIHA»
http://www.marketin.iri-as.org/index.html
2. CHHAPOM pa3APaKEHHOIO KHUIIEYHNKA — Brukumeaus
3. DI'punmrreiin - MM.  «ITI3  kak Bpar HOMEp  OAHH»
http://www.marketin.iri-as.org/index.html
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4. D'pummrerin M., [lpaiioman M. fIBaenme moaspusarun

MH(OPMALIMOHHO-BOAHOBBIX CTPYKTYP,
http://samlib.ru/e/etkin w/yavleniepolatizazii.shtml
5. Bpea MHKPOBOAHOBOM IIeYH. MccaepoBanns.

http://tumannvi.ru/p0099.htm
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