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A3 Anekcangp Neoprueeud, ATAHACKEBUY Anpgpen AnekcaH-
APOBUY.

CODEPA PA3BYMA. O6LyeHay4Hble acneKkTbl 6moaHepromHgpopma-
THUKN.

M3paHne nepsoe. Xabaposck, 2001, 424 c., un.

Mocobue pna nsyyeHns 6GroaHepronHdOOpPMaLIMOHHbIX MPOLLECCOB, NPOTe-
KaloWWX B €OMHON CUCTEME «HeNOBEeYECKMIA OpraHMaM — noneBas obosouka
YyenoBeka», BXOsLLIEN B 00beaMHSIIOLLYIO BCE 4eIoBeHECTBO HaACTPyKTypy — Ho-
ocoepy.

B KHUre nanoxeH B3rnsig Ha CUCTEMY «4E0BEYECKOE TE0 — NoneBas
obonoyka». Llenb KHUry — nokasatb B3aMMOCBSA3b MPUBLIYHOM aHaTOMUKN 1
dun3nonorum ¢ GrosHepreTMYeCcKUMM NpoLueccamMm B OpraHmsme.

HekoTopble MexaHn3Mbl GYHKLMOHMPOBAHMS YE€N0BEKA B MPOCTPaH-
CTBEHHO-BPEMEHHOM KOHTVHYYME OMMCaHbl BMEPBbIE, APYIVE PACLUMPSIIOT 3HA-
HWS1, N3BECTHbIE eLE N3 APEBHMX PYKONUCEN N NPaKTUK Pa3/INYHbIX LLIKOS.

KHura paccymtaHa Ha LUMPOKUIA KPYr YnTaTenemn, B HacTHOCTU, TEX, KTO
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OT ABTOPOB

Ha npomsijicenuu MHOZUX 8€K08 UeL08€UeCmE0 CMPEMULOCh K NO3HA-
HUI0 3aKO0HO8 NPupoovl u bvimust. Edunuuyam 6viio dano maiinoe coenamo
sa6nom. [IIst c80€20 8pemen amu 3Hanust ObLiu NapadoKCcaivivl U HENpPU-
svrunvl. Towko epemst 00KA3LIBALO UX NPABOMY.

Joou wacmo cmasunu neped coboil uerv nonsmo, omxyoda bepymcs.
nodobnuie snanus. Haseproe, kaxcowvlii 6 c60é epemst pewan ons cebs amy
npobaemy, OnUPasich Ha cOOCMBEHHbLIL ONbIM ULU "ABMOPUMEMHBLE UC-
mounuxu". O0Haxo, 60NPoC Max u OCMABAICS OMKPOIMbIM, JIUULL HA BPEMSL
YX00s HA 3A0HULL NAAH UL NOOMEHSACH OOUWUMU, NOPOTL MALOBPA3YMIU-
menvibiMU, paccyxcoenusmu. /{o cux nop yousnsem zayouna nosHanuil,
OMPANCEHHDIX 8 HEKOMOPLIX OPeBHUX MEKCMAX.

B xode dnumenvrvix sxcnepumenmos 6vll naiiden cnocod co30anus
UCKYCCMBEHHbIX KaHaL06 c6513u ¢ Buesemnvimu Pasymamu. Ooun uz asmo-
pos knuuzu cman Ilocpednuxom ¢ duanoze ¢ Janvnum Kocmocom. Tem ca-
MM ObLIIO NOKA3AHO, YMO YETI0BEK CNOCOOEH NPOOYKMUBHO COMPYOHUUAMD
¢ npedcmasumensmu Buesemnoix Hueunusawuil, yuaco Cosudanuio, JIoo-
eu, /lobpome u nosnasas dasno cyuwecmsyrowue Kocmuueckue 3axonuoL.

Jlannas knuza S61semcsi 00HUM U3 NPUMEPO8 NPOOYKMUBHOZO0 B3aU-
Mmodeticmeus uenosexa u yusuausauuil Janvnezo Kocmoca, komopoie u no
HACMOSAUUTL OeHb HCENAIOM OCMABAMbCS 3a KAOPoM. Imom mpyo co30a-
eancs 12 nem u, mem ne menee, OCMAeMcs JUULL MESUCHBIM USTIOHCEHUEM
memot. Mol nadeemcst, wmo sma KHuza cmamem cmumyiom Oas OaIbHel-
WUX YMO3AKTIOUEHUT U 0CMOPOdcHbIY deticmeuil. Kaxcovui pasden smoii
KHUZU HCOEM CEOUX UCCLe008aAMENEl.

Y eac 6 pyxax ne cnpasounux. Pasdenvt knuzu 63aumocesisanot, 00Ha-
K0, HEKOMOPble €€ 211a6bl 3AUHMEPECYIOM JUlb CReUUaIucmos. boavuun-
CMEO uumamenei npu Nepeom NPOUMeHUU KHUZU MONCEM UX ONYCMUMb.

Xomum evipasums Hauly UCKPeHHIO NPUSHAMELLHOCTL CReUUATIUC-
mam xomnanuu " KOBYEIL-III " (2.Baradusocmox), komopwie 0Kasanu no-
MOWD 8 PEOAKMUPOBAHUU U OPOPMACHUU FMOU KHUZU.

om asmopos: [naz Anexcandp Ieopeuesuu,
PpYyKosodumen» npoexma.

Anexcandp I'nas, Andpeii Ananacxeeuu



PA3AEN |. BHEPTOUMH®OPMALMNOHHBIE CTPYKTYPbI
roJ1oBHOro MO3rA, NMOJIEBAA1 OBOJIOYKA
N SQHEPTETUYECKUE LUEHTPbI YEJTIOBEKA

MMABA 1. QHEPITOCUCTEMA HEJIOBEKA

1.1. NOJIEBAA OBOJIOYKA

B Hauasie paboThI Hajl KHUTOM T10JIeBast 000JI0UKA YEJIOBEKA TIPEICTABIISIIACH HAM OTHOCH-
TeJIbHO HECJIOKHBIM 0OPa30BAHUEM T10 CPABHEHUIO C IPYTUMU, 60JIEe «<MHTEJLIEKTYATbHBIMUS
MTOJIEBBIMU CTPYKTypaMu opranusma. leficTBUTeIbHO, 13 KBAaHTOBOHW TEOPUH CJIE/IyeT, 4TO
ATOMBI BETI[ECTBA MOTYT HAXOAUTHCS B IBYX COCTOSTHUSIX — OCHOBHOM U BO30Yy K1EéHHOM. B
B030YKIEHHOM COCTOSTHIH aTOM HAXOIUTCS IOCTATOYHO KOPOTKOE BPEMSI, ITOCJIE YETO BHOBb
BO3BPAIIAETCS] B OCHOBHOE, U3JTyYNB KBAHT SHEPTHI. ATOMOB, HAXOSIIIXCS B BO30YKIe-
HUU, B OPraHU3ME B KKBIII MOMEHT BpeMEHHU HACYMTHIBACTCS MHOTHE MUJLTHAP]IBL.

Coenunsisich B 60Jiee CIOKHbBIE CTPYKTYPbI — MOJIEKYJIbI, KJIETKH, OPTaHbl 1 OPTAHU3MBI,
aTOMBbI O0BEIMHSIIOT U CBOM U3JIydeHus. BaaumomgeiicTByss Mex1y coO0l u OKpysKalomeit
Cpeoi, u3JIydeHust 00pas3yioT PE30HAHCHbIE 30HbI, KOTOPbIE OTPAYKAIOT CBOMCTBA TOPOIUB-
MUX UX CTPYKTYP. Jlaee Mbl OyieM HA3bIBATH MAKCUMAJIbHO SHEPTOHACKIIIEHHY O TIOJIEBY IO
PE30HAHCHYIO 30HY YeJIOBEKa 101601 000J0UKO.

[Toj pa3muIHBIMU BO3ZIEHCTBUSAMY — KaK BHEITHUMMY, TAK U BHYTPEHHUMU, PE30HAHCHbIE
30HBI CITOCOOHBI TIPETEPIIEBATH M3MEHEHNST, CKA3BIBAIOIIINECS 3TEM M HA PA3TNYHBIX CTPYKTY-
pax opraHuama. ITa CTOPOHA JKU3HI MATEPUH CKPBITA OT [JIa3 3eMHOTO HAOJIFOIATE ST, HO MHOT -
J1a e€ TIPOSIBJICHUS B «BEIIECTBEHHOM» MUPE BOCITPUHUMAIOTCS U CO3/IAIOT OTIYIICHHE Yy/Ia.
[IpmMepoM TOMY MOTYT CITYKUTH 9KCTPACEHCOPHBIE METO/IBI BO3ZICHCTBUS HA YETTOBEKA.

I[TepBbie sKe HAIITH MOMBITKU Pa300PaThCst B CTPYKTYPe U (DYHKIIUSAX MOJIEBOIT 000I0UKY
YeJI0BEKA HATOJIKHYJIMCH HA 00JTACTH €IIE He MO3HAHHOM HAYKO# PeasbHOCTH. ITO 3aCTABJISIET
HAC JlaJiee TIEPENTH Ha TE3UCHOE U3JIOKEHUE MATEPUAIIA, YTOOBI Y YMTATEIISI CIIOKUIOCH XOTSI
6bI camoe o0l1iee IpeicTaBIeHre 06 9HEProCTPYKTYpe yesroBeKa. Mbl 0CO3HAEM IIPU 9TOM, UTO
Jiiobast 3aTparnBaeMasi B KHUTE TeMa JIOCTOMHA ropasio OoJiee eTaabHBIX HCCIET0BAHUIL,

J1e10 e1Iié ¥ B TOM, 9TO TI0JIEBbIE B3aUMO/IEHCTBUST XapaKTEePHBI JJIsT TIOOBIX TEJT KaK K-
BOM, Tak U HEXKMBOU ITPUPOJIBI, OMHAKO 000JI0UKA YETOBEKA UMEET CBOU CYIIIECTBEHHBIE OTJIH-
yust. B mporiecce aBosmormu 611a chopMUpOBaHa KOJIOCCATBHAS 9HEPTONH(POPMAIIHOHHAS
CTPYKTYPa, 00bEIUHSIONIAST BCE YeJOBEUECTBO B €MHBIN OpraHu3M. JTta «cdepa pasymas
MEPEKJINKAETCS ¢ TeHUATbHBIM rTpeiBuieHreM B.U. BepHackoro u OyeT UMEHOBATHCS /1a-
niee Hoocghepoii.

Hoocdepa, saBsisich anepronHdOpMaIimoHHON CTPYKTY PO, HAKJIAIBIBAET CBOH OTIIEYATOK
Ha PE30HAHCHbIE 30HbI YeTOBEKA, 00Pa3ys B HUX CBOe0OPa3HbIE SHEPTETHYECKIE «OPTAHbI», Pa3-
JIYAIOTITIECS TIO CTPYKTYPE 1 BBITIOTHSTIONIVE CBOM, BEChbMA BasKHBIE J171sT OPTaHN3Ma (DYHKITHH.

Takum 06pasoM, note6as 06010uKa uen08eKa - Mo OP2aHU3068aAHHAS NONEBASL CYO -
cmanyus (pe30HAHCHAS 30HA) , 00PA308AHHAS CPOKYCUPOBAHHLIMU UITYHUEHUSIMU OP2AHO8,
CUCmeM U OP2aHU3MA 8 UeJI0M, 63AUMOOEIICMBYIOWAs C OKPYHCAIOwell CPe0otl U A6A0ua-
acauwacmoto Hoocpepot. O6os10uka HecéT MHGOPMAIINIO KaK 00 OpraHu3Me, Tak U O B3auMO-
JleficTBUM ITaHHOTO YesioBeka ¢ Hoocdepoii.

[TpakTHyeckue aKCIIEPUMEHTBHI, TPOBEIEHHBIE MHOTUMH HUCCIEA0BATEIIMH Kak B Poc-
CHH, TaK U 32 pyOesKoM, TIOKa3aJ/Ii, 4To 11oJieBas 060J04Ka YeJoBeKa uMeeT (hopMy, OJIN3KYIO
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| K stitiieBunon (puc.1.1).

Jlannas opma, a Takke BHyTpeH-
HSSL CTPYKTYpa IUKTYIOTCS HE TOJbKO
TeOMEeTPUYECKUMH KOHTYPaMU YeJIoBe-
YECKOTO TeJIa ¥ OTPEIeIEHHBIMU GHOXI-
MHUYECKUMH U TIOJIEBBIMH PE30HATOPA-
MU, 06JIaJA0IUMI CBOUCTBOM (DOKY-
crpoBky. OHa CKIIaIBIBAETCSI TAKIKE MTOJT
BJIMSTHUEM KOCMUYECKUX TTPOCTPaH-
CTBEHHO-BPEMEHHBIX 3aKOHOB.

[ToneBast 060J0YKA YETOBEKA BECh-
Ma IMHAMUYHA 1 MOXKET M3MEHITHCS B
06BEMe B 3aBICUMOCTH OT YMCTBEHHOMN
n pusmdeckoii fessresbHOCTH. E€ aHep-
reTuYecKast HaChIIeHHOCTh TP Pa3JIny-
HBIX COCTOSTHVISIX OPTaHU3Ma He O/IMHa-
KOBA 1 IM€ET CYTOYHBIE PUTMBI.

Buemnxuii ¢1oit 0601049K1 — MOKPOB
— IIpeICTaBIeH TPeMsI 30HAMU: DJIEKTPO-
MarHUTHOM 3aIIUTHOM 30HOI, FOMEOCTaTUYECKOM 30HOH ¥ TEPMO30HOM.

DEKTPOMATHUTHAS 3alIUTHAST 30HA SIBJISIETCS HAPY/KHOM COCTABIISIONIEN MTOKPOBA 00JI0U-
KW 1 UMeeT TOIUHY OT 2 710 7cM. OcHOBHAS (DYHKIIHS — 3aITUTHAS. 37IeCh OTCeKaeTcst HHOP-
MaIlust, TOCTYTAIONIAs U3 OKPYKAIOIIEH Cpe/Ibl, HAPUMep, KOCMUYECKIe BIUSHUS U T.7I.

TF'omeocTaTrryeckast 30Ha pacIoaraeTcst MeKy 3JIeKTPOMArHUTHOM 3allTITHOM 30HOH 1
TEPMO30HO. M ek Iy Hell 1 9JIeKTPOMArHUTHOM 30HOH CyIIIeCTBYeT MPOMeKyTOK B 1—1,5 cm.
TosrHa roMeocTaTHuecKo 30HbI octuraeT 3—4 cM. HachieHHOCTD oHepriei a1oii 06/1a-
cru Ha 30—-50% Huske, yeM TepMo30HbL. [OMeocTaTrdeckast 30Ha GOPMUPYETCST U3y IEHUSI-
MW T€HETHYECKOTO U GHOXUMUYECKOTO XapaKTepoB U OTPaKAET TeKyIee GHOTOTHIECKOe
COCTOSTHUE OpraHu3Ma. 3/1ech (POKYCUPYIOTCS TI0JIs, MCXOASIINE KaK OT OPraHOB, TaK U OT
Pas3IMYHBIX GETKOBLIX coeninHeHuit. [To cpaBHEHMIO ¢ TEPMO30HOI HHHOPMATUBHOCTH HTOH
obsractu BodpacraeT. MHbopMaIust B Helt TOCTOSTHHO OOHOBJISIETCS B 3aBUCHMOCTH OT COCTO-
STHWSI OpPTaHU3Ma.

TepMo30HOT sTBIIIETCST CBOEOOpa3Has H(MPAKPACHAST «TTOYIIKAY, TOCTUTAIONIAS B TOJI-
muHy 2—3 cM. OHa MaKCUMaIbHO BhIpaskeHa IpUOIMsuTeIbHO B 15—20 ¢M OT MOBEPXHOCTH
Tesa. /laHHas 30Ha MOXKET U3MEHSITHCS B 3aBUCUMOCTH OT BPEMEHHU CYTOK, (PI3M0IOTHYECKO-
TO COCTOSTHUST OPTaHU3Ma U (PYHKIIMOHUPOBAHUS OUOJOTHYECKUX crCTeM. MaKkcuMa bHast
HATIPSDKEHHOCTH TEPMO30HBI IPUXOIUTCS HA PAHlOHBI TIeYeHH 1 CePATIa 32 CYET NX S9HEPTeTH-
YeCKOI HACBIIEHHOCTH — CJIE/ICTBUS MHTEHCUBHOTO KpoBeHamoTHeH . OCHOBHAS (DYHKITAS
TEPMO30HBI — 3aIITa OPTAaHN3Ma OT [TePeOXJIAKIeHUS U Ileperpesa. M HbopMmarmonHas co-
CTaBJITIONIAST TAHHOH 30HBI HE3HAYNTEIbHA.

Bce Tpu 30HBI COCTABISIIOT TIOKPOB 000JIOYKH U HAXOAATCS B TECHOM B3aMMOJIEHCTBUN
IPYT ¢ APYTOM U APYTUMHU SHEPTETHYECKIIMU eTHHUTIAMU.

OcraHoBMMCSI KPaTKO HA BHYTPEHHEM CTPOEHUH MOJIEBOi 060109k Y yemoBeka. Bee pac-
CMaTPUBAEMBIE JlaJiee SHEPTETUYECKUE CTPYKTYPBI OyayT Gosiee ToaApoOHO 06CYKAATHCS B
COOTBETCTBYIOIIHUX IJIABAX, 37IECH K€ MBI TIPUBEIEM JIUIITH UX KPATKOE OMMCAHUE, HEOOXOIH-
Moe JI7s1 TAJTbHENTIIeTO TOBECTBOBAHNSI.

O6oJ10uedHbIe CTPYKTYPbI CTAGHIIBHB U CYIECTBYIOT Ha IPOTSKEHNN BCEH YKUBHI Ye/I0BEKA.

S
Eey
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Ha nokxpoBe 060JI0UKY BBIIEAIOTCS 4aAKPOGble CIPYKMypbl — CTaOUIIbHBIE SHEPTeTHYEC-
Kue 06pa3oBamist, 06eCTIeYNBAIOTINE SHEPTETHIECKU T GATAHC B OPTAHU3ME TOCPEICTBOM 06~
MeHa ¢ BHellTHel 1 BHyTpeHHel cpenoil. OHu 06ecnednBaloT sHepreTudecku QyHKIIUOHUPO-
BaHUe KaK OT/IeIbHBIX OPTaHOB, TAK 1 OPTAHNU3MA B II€JIOM.

B HykHel yacTi 060I09KY pacmoaraeTcst 001acTh, UMEIOTIast (hopMy BEPTHKATIBLHO BXO-
ISATIEN BOPOHKU — HUJICHEE NOIEBOE 3ABUXPEHUE.

B BepxHeii yacTu «s1i1a» MOKPOB 060JIOUKH /10 TIOJOBUHBI OKYTHIBAET SHEPTETHUECKOE
o6pasoBanue, Mo GopMe HATTOMUHAIOTIEE TECOUHDIE YACHT — OUOIKPATL.

1.2. BUO3KPAH

DBroskpa — BEICOKOOPTAaHU30BAHHAS YACTH MOTEBOH 000TOUKN YeTOBEKA, HAXOSTIASICST
B paiioHe roJI0BHOTO Mo3Ta. OH KOHTPOJINPYeT SHEePreTHUeCcKUe IPOIIECCHl B OPraHU3Me, BBI-
MOJTHSIET OI[EHOYHO-PETyIUPYIONTYI0 (DYHKITHIO TI0 OTHOIIEHHUIO K IIPOIeCCy MBIIITCHNS, 8 TaK-
JKe 9HEPreTHYecKu LyOaupyer paboTy TOJIOBHOTO MO3Ta, (DAaKTHYECKH SIBJISISICH HALIIUM BTO-
PBIM — 110JIEBBIM — MO3TOM. C TIOMOIIIBIO 3TOH TTOJIEBOI CTPYKTYPBI YETOBEK CIIOCOOEH BCTY-
IIaTb B I/IH(bOpMaI_[I/IOHHbIe KOHTAKTBI ITPAKTUYECKU C JIIO6])IMI/I IIpeacTaBUTEIAMU PaSyMHbIX
Cun Kocmoca. Bes ipeyBenueHust MOXKHO CKa3aTh, YTO OMOIKPAH — OKHO YeTOBEYECTBA BO
BHEITHUI MUP.

IHeprouHpOPMAIMOHHBIE CTPYKTYPbI, AHAJIOTUYHBIE GHOIKPAHY, XaPaKTEPHBI HE TOJIHKO
IJIST 9eTI0BEYECKOTO Opranu3mMa. Bee MurekomuTaioniie 06J1a1ai0T CXOAHBIMHI, XOTsT 1 OoTee
MIPOCTO YCTPOEHHBIMU cucTeMaMu, [10 BRITIOTHIEMBIM (DYHKITUSIM OHY OJIU3KU K GUOIKPAHY
4eJI0BEKa, HO He 00JIaJIat0T CIOCOGHOCTDIO K PEMHKAPHAIIUH.

Crpykrypa 6Ho9KpaHa YeJ0BeKa BECbMa CJI0KHA M H3MEHSIETCSI C BO3PACTOM U B 3aBUCH-
MOCTH OT BBIIIOJIHAEMbIX 3a/1a4. B uero BXOJAT IMOJIA, N3J1y4da€Mbl€ TOJIOBHBIM MO3T'OM, a TaK-
K€ Pe3yIIbTUPYIOIINE U3JTyYeHUsT 000JOUKH, TOITOMY OMOIKPAH TAKIKe SIBJISIETCS] PE30HAHC-

Puc. 1.2 ny4d Ha
MHEAPHALMOHHYIO
AYEARY
I FHEreTUYECKHIA
BIBpOC

BEPXHEE KONbLD

ABPKANBHO OTPAMEHHBLIE
CTaOUNUIHPYIOLWWE OCH

BEPXHHE KOHYC

nepeleex GHO3KpaHa

HIMHHHA KOHYC
OTPAMEHHBLIE
CTatUNUIUPYIOLWME OCH

HIKHEE KPENOB0E
KOMbLO
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HO#t 30H01. OH Kak 65 0XBATHIBAET BECH TOJOBHOM MO3T, KOHTPOJHUPYSI €TO AEATETHHOCTD.

OcHoBy O1O9KpaHa COCTABJISIOT ABa KoJiblla (puc.1.2). HuxkHee oXBaTbIBaeT YepernHyro
KOpoOKy Ha ypoBHe jiba. B inameTpe oHO coctasiisier opueHTupoBouHo 25—30 cM. Hazosém
€To KpedosuiM Kobiom GHoaKpata. Beile HIKHETO KOMbIIA TMaMETP MOJIEBON CTPYKTYPHI
cyxkaercst u Ha pacctosiiun 10—15 ¢M OT KPeZloBOro KOJbI[a CTAHOBUTCSI MUHUMAJIBHBIM,
cocTaBJIsist npubau3nuTeabHo 5—7 cM. Ha30BEM aTOT yuacTok nepewetixom 6uosxpana. Jlamee
CHOBa HabJTIOTaeTCs paciiupenue, u Ha pacctostuun 10—15 ¢M oT mepetneiika pacmosaraeTcst
BTOPOE, MEopHuecKoe KoJbvl,0, PABHOE TUAMETPY TTepBoro. BTopoe KoJIbIlo — 9T0 BepXHsis rpa-
HUIa 609K paHa, HO He KOHeYHast 30Ha eTo uaaydenuit. Takum 06pazom, MEKITY KOTbIIaMI
pacroJiaraeTcs moJjieBoe 06pa3oBaHe, HAMTOMUHAIOTIIEE TT0 (hOPMe TIECOTHBIE YaCHI.

KpezmoBoe KoJbI10 BpamaeTcst MpOTUB YaCOBOI CTPEJIKHU, BepXHEe — B TPOTUBOIIOJIOKHYTO
cTOpOHY. BHYTpH 060X KOHYCOB «ITECOUHBIX YACOBY> MO YACOBOH CTPENKE 3aKPYIEHBI 00BEM-
HbIE CITPAJIH, 00pasys Mo MECTh BUTKOB B KayKI0M KOHYce. TakoBO yIPOIEHHOE MTpeIBapH-
TeTLHOE OTMCAHKE CTPOEHYSI GHO9KPaHa, KOTOPOE GY/IET IOTMOTHEHO B OTHOMMEHHOH TJIaBe.

Pasmeps! 1aHHOI CTPYKTYPBI HEBETMKH, OTHAKO 37IeCh CKOHIIEHTPUPOBAH OTPOMHBII
06béM nHdopMarum. EMKoCTh TaMsaTH, HarrprMep, TOIbKO BEPXHEro KoHyca GHosKpaHa Ta-
KOBa, UTO OH CIIOCOOEH XPaHUTh U OTIEPUPOBATh HH(MOPMAIHEH, B UeThIPE Pa3a MPEBBITIAI0-
mieit cyMMapHble TH(OPMAIIMOHHBIE HAKOTJIEHHS] BCETO YeT0OBEYECTBA.

Buoakpan MokeT HaXOIUTHCS B IBYX COCTOSTHUSX: PABHOBECHOM ITPH JKU3HH U aKTUB-
HOM B MOMEHT cMepTH. [eomeTprueckast popma 61oIKpaHa B aKTHBHOM COCTOSTHUH — CTTH-
paun. [TosieBbie U3TyIeHNs, ICXO/IATIIE OT OPTAHM3MA, HATTPABJIAIOTCS Ha GMO09KPaH 1, BBIXO-
IIsT Yepe3 BTOPOe KOJbII0, 3aKPYYUBAIOTCS TI0 YacOBOI cTpesike, 06pasys Berelr. Jlamexo He
BCE M3JIyIEHUsT OPraHu3Ma I0CTUTAIOT 61oaKkpara. Ha BCEM Ty TH IBUKEHMS OT KaKO#-Tn60
TOYKH OpraHu3Ma /10 6GHoaKpaHa MPOUCXOAUT UX Tpauchopmaius. B dunbrpannu usmyue-
HUI OpraHu3Ma IPUHIMAIOT yYacTue, B YaCTHOCTH, YaKPOBBIE CTPYKTYPHI.

DHepreTUYecKre TPOIIECCH, TIPOXOISIIIIE B BEPXHEH yacTi GHOIKpaHa, 00JIa/IaI0T MOBBIIIEH-
HOW JTaGIITBHOCTBIO, B HIZKHET JKe YacTH osieBast CTPYKTypa 6oJiee MHEPTHA U CONIEP/KUT JI0JTO-
cpoutyto ntdopmarmio. Ha 6roskpare 0TpaskeHbI KOIBI TeHETUYECKY TPEIOPENETIEHHOTO CO-
CTOSTHVISI BCEX OPTaHoB U cucTeM. Eci nHbOopMaITis 0 paBHOBECHBIX, TEHETIIECK 3a/I03KEHHBIX
TPOTIECCAX COCTABJISIET (hOH GHOIKPAHA, TO IPUXOJISIINE SHEPTONH(DOPMAITHOHHBIE CTYCTKY PH-
cytoT cBoii tanamadT Ha aToM dore. [Tpn B3an-
MOJIEHICTBIY HABEIEHHOTO, CPABHUTEIBHO ITOCTO-
STHHOTO (DOHA U OTIEPATHBHO HAJIOKEHHOTO, TIpe-
XOJISIIIIETO «ITOJIEBOTO JIAHMIIA(PTAS, BOSHUKAIOT
(bOpPMBI TTOJIEBBIX CTPYKTYP, UTPAIOIITIIE HEMAJIO-
BasKHYIO POJIb HE TOJIBKO B TIPOIIECCE MBITILTEHMS],
HO ¥ TIPEZIOTIPe/IeISTIONINE Bee JKU3HEHHbIE YCTa-
HOBKU YestoBeKa. OTHOH 113 TAKHX MTOJIEBBIX CTPYK-
TYP ABIAETCS KPEOBOE KOTBIT0 GHOIKPAHA.

Buoskpan Beeria HaxoauTcst B paboueM pe-
skuMe. [TpoHM3bIBas CBOEH aHEPreTUKOoii 60JIb-
VIO YaCcTh BEIIECTBEHHON YACTH TOJOBHOTO
MO3Ta, OH Y9acTBYeT B HACTPOIKe BceX HyHK-
it opranu3ma. broskpan npu KU3HU MHIU-
BUZIyyMa HUKOT/Ia He PACKPBIBAET CBOETO ITOTEH-
I[MaJ1a IOJTHOCTBIO, HAXOMISICh TIO/ KECTKUM KOH-
TPOJIEM BBICOKOUHTENJIEKTYATBHBIX CTPYKTYP
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TOJIOBHOTO MO3Ta ¥ HOOC(EPHBIX 06pa3oBaHuil. B cTpyKTYpHYIO OCHOBY 6M09KpaHa BXOJST
TPY OCHOBHBIE COCTABJISIONINE: THTIOTATaMyCHast, (DOHOBASI ¥ SMOITMOHATBHASL.

Tunomanamycnasn cocmasaatowas. V13 Tpéx mepevnciaeHHbIX MAaKCUMaJIbHO HHQOpPMa-
TUBHAsI, IMHAMWYHAS U GasucHast. [UMoTaTaMyCHast COCTABIISIONIAS TIOCTOSTHHO H3MEHSIETCST
B 3aBUCUMOCTHU OT UH(OPMAINH, KOTOPYIO MHANBIAYYM MOJIYYAET B TIPOIlECCe KU3HEIEesI-
TEJIBHOCTH.

Donosasn cocmaesnaowan BKIIOYAET 1BA MHTPEMEHTA: SHEPTETHUECKUTT (DOH 27IEMEHTOB,
TPUXOJISIINX C TOKOM KPOBH, 1 9HEPTETHIECKHH (hOH COOCTBEHHBIX TIPOTPAMM TOJIOBHOTO MO3Ta.

IMOUUOHATILHAA COCMABIAIOWAA HAXOIITCS B TIPSIMOI 3aBUCHMOCTH OT KPEZIOBOTO KOJTb-
11a 6roakpana. B crry onpemeiéHHBIX 06CTOATETBCTB KPEOBOE KOTBII0 MOJKET MEHSITH CBOU
JNOMUHAHTHBIE TIPU3HAKHY, YTO BIIOCTEACTBUN UBMEHUT U CTPYKTYPY 3MOIIMOHAIBHON CO-
CTaBJIAIONIEH BCero GrosKpaHa.

JList 6109KpaHa XapaKTEePHbI CIEAYIONTIE (PYHKITUH:

1. KoHTPOJIb 32 0OTIUM COCTOSTHIEM OPraHU3Ma.

2. Apmarrrarys v pacnpeiesieHre TH(OPMAIIAH 10 Pa3INYHBIM YIaCTKaM TOJIOBHOTO MO3Ta.

3. XpaHeHune ¥ ajiantaius reHeTHIecKoi nHPOpMaInu.

4. YripaBiyieHrne OCHOBHOU JKM3HEHHOH YCTaHOBKOH UesI0BEKA.

5. Y4yacrtue B TeMIIOpaJIbHBIX KOMOMHALIUAX (CM. ajiee).

6. OcyriecTByieHne CBSI3N HA TI0JIEBOM ypOBHe ¢ mipencTaBuTesnsimMu Pazymubix Cut Koc-
Moca (cM. fanee).

7. OcyliecTBieHIe B3auMOoIeiicTBIE ¢ GUODKPAHAMIE APYTUX JIIo1eil 1 0OMeH nHpopMa-
I[Mei TOMUMO U3BECTHBIX IISITH OPTAHOB YYBCTB (TPEThST CUTHAJIBHAS CHCTEMA).

8. YuacTue B «T1potieccax cMepTH».

Kaskmas kreTka uesoBeka, He ToBOPSI yske 00 OpraHax U MX CHCTEMAX, sIBJISIETCS TeHepa-
TOPOM sHeprun. EE MCTOUHNKOM CITyKUT 0OMEH BelecTB. Bee aHepreTnyeckuie mposiBIeH st
opraHu3Ma HecyT Ha cebe MH(MOPMAIHIO O TEX OpraHaX M CTPYKTYPaX, T/e TpaHchopMupoBa-
nach aneprust. Ha o6ostouxe u Guoskpane oTpaskaeTcst HHGOPMAITHS He TOJTBKO 00 SHEPreTH-
Ke Ka)KZIOTO OpraHa M CHCTEMBI; 3/IeCh TIPUCYTCTBYIOT JIa’ke CyMMapHbIe H3JIyYeHus HakTe-
PWii, KUBYIIUX B OPTraHU3ME M TAKMX MAJTOAKTUBHBIX COCTABJISIONINX, KaK 3yObl, HOTTH, BO-
J10¢hI U T.71. OCHOBHBIMHY MOCTABIIIUKAMHU HEPTHU 1 HHPOPMATMH /75 000JIOUKHI SIBIISTIOTCST
MeYeHb, CePIIle U JKeTyTOTHO-KUIIEeYHBIN TPaKT,
9TO 06YCITOBIEHO MAaKCUMAIBHBIM OOMEHOM Be- Puc
IIECTB B ATUX OpraHax. Bce aTu mosteBbIe n3mmyde- 12 1.36
HYIsT, TPAaHC(HOPMUPYSICH, TOTAAAIOT Ha GUO9KpaH B
BUje HeGOJBINX OTBETBICHIUH B palloHe YITHBIX
PaKOBHH, BILJIETASICh B «[IECOUHBIE YaChl» GHOIKPa-
Ha 1 06pasys Kak ObI BTOPOIH CTOM B €T0 9HEepreTH-
YeCKO¥ CTPYKTYpe.

ITpezicTaByM, UTO HILKHEE, KPEIOBOE, KOJTBITO GHO-
sKpata — 1udepoiar 4acos (€CI CMOTPETD CBEPXY ),
HOBEPHYTHIN TakM 0OpaszoM, 4To Iudpa «12» Haxo-
JIUTCST HA CepejIHe IOOHBIX I0JTel. B poTrBOMosnox-
HOW CTOPOHE, T.€. B 3aThIJIOYHON YacTh — 1ugpa «6».
Hudpa «9» — meBas Bucouynas yacte. [ludpa «3» —
mipaBast BucouHas 4actb (puc. 1.3a). Takast cuctema
TIPUBSI3KY YI0OHA IS PACCMOTPEHUST B3aUMOCBSI3€it
PaboTh GHOIKPAHA 1 TOJIOBHOTO MO3TA.

Coepa Pasyma 11



PacecMoTpuM Kaskyio GyHKINIO GHO9KpaHa B OTIETbHOCTH.

1. KonrpoJb 0011ero cocrosuus opranuama. [1o mpuHATOI 1Kasie gaHHass GyHKIU JIo-
KaJIM30BaHa B ceKTope ot 5 110 6 yacos (puc. 1.36).

V3BecTHO, YTO IEHTPATbHASI HEPBHASI CHCTEMA OCYIIECTBIISIET CBSI3b CO BCEMH OPTaHAMM.
OpHaKo, 9TO TOJBKO BUAMMAST YaCTh IETTH YIIPABIEHHSI.

Kaskp1it opran reHepupyeT 9HEPTUIO B BUIE CIIEKTPA TTOJIEBBIX U3TyYeHUil. Pe3ymbTipyio-
TIFe M3JIYYEHHsT TPUXOIAT Ha GHOIKPaH, MOIEPKUBAIONIIN PaBHOBECHOE COCTOSTHIE BCeit
CHICTEMBI, 33IaHHOE TeHeTIYecKy. Eciu puenimas ot opranuaMa nHhOpPMaIis CBUIETEb-
CTBYET 06 OTKITOHEHUSIX, OM0IKPAHOM BBIPAOATHIBAIOTCS SHEPTOUMITYJIHCHI, TIOCTYTIAIOTINE B
TOJIOBHOI MO3T. 3/IeCh OHU «TIEPEBOJISATCS> HA SI3BIK OPTAHOCOMATHKH M TIOCBLIAIOTCS B BUIE
«TIPUKa3ay B COOTBETCTBYIOMIHIT OPTaH. JHEPTeTHYECKOe KOJIBII0 3aMBIKAETCS M TPOKPYYNBA-
€TCs1 /IO MOJTHOTO NCUE3HOBEHYST IMITYJThca pasbaiancupoBKiU. VIHOT/Ia TaKie SHEPTeTUYECKIe
IIUKJTBI MOTYT UTPaTh U OTPHUIIATEIBHYIO POJIb, HATIPHIMED, TIpH HeBpo3ax. IIpu atom Mosker
HabJTI0IATHCsT SHEPTETHIECKOE UCTOIIEHNE 1 TIOCTETIEHHOE Pa3pyIEHUE BCETO OPTaHU3MA.

Taxum 06pa3oMm, iepsast GYHKITHsT GM0IKpaHA BKIIOYAET TPH ACTIEKTa.

— Nnentndukanys, cemapanus U aIanTanys U3Iy4eHn , UCXOASIINX OT OPTaHOB U CUC-
TEM OpraHu3Ma.

— KonTposs cocTostHUS TTOCTIe THUX, UCXO/IST U3 TTPUIIEATITIX 9HEPTOCUTHAIOB.

— Koppexmus oprana B crydae OTKIOHEHUS €T0 CUTHAJIOB OT 3TAJIOHA.

2. KoaupoBanmue u pacnpeaesieHue g opMaIi 10 pa3jiMyHbIM yYaCTKaM r0JI0BHOTO
Moara. J[aHHy1o GyHKITNIO MOKHO PA3/IeUTh HA TPU GOMBIITHX pasziesa.

2.1. KouTpoub Hai iHGOPMATIMOHHBIMU TIPOTIECCAMH, TIPOTEKAIONIUMHU B TOGHBIX JIOJISIX.
Jlist aTux obtacteii xapakTepeH HHGOPMAIMOHHBIH 0OMEH MPOrpaMM J0JITOCPOYHON TAMSITH
MesKTy cOOOM, a TaksKe CO CTPYKTYPAMHU, BO3HUKAIOTIUMU OTIEPATUBHO 32 CYET HOBBIX TIOCTYTI-
neruii. TIporieccsl 371eCh YT OTHOCUTETHHO MEJJIEHHO, TAK KaK YeI0BeK B TOf06HO# 1HbOp-
MaIVH, KaK TIPABIIIO, EKEMUHYTHO He HyskaaeTcst. Ha ckopocTs nHbopMaimonHoro oomMeHa
MOZKET BIMATH YCTAHOBOYHAS MO3UITUS YeloBeKa. Ecsin MHOTO 9HEPIIH TPaTUTCSI HA aHAII3
CHIOMITHY THOH MH(MOPMAITIH, TOCTYIIAOMIeH U3 OKPY-KaIOIIelt CPe/bl, TO CHHTES 1 TIEPECTPOii-
Ka MPOTPaMM B JIOOHBIX JOJISIX MOTYT 3aTSTHBATLCS. TOMBKO Y BBIIAIONINXCS JIIOEH Pacxos
HHEPTUY B JIOOHBIX, TEMEHHOW M BUCOYHBIX 30HAX MOKET GBITH MPHOIM3UTETHHO OMHAKOBBIM.

2.2. KoHTpOJIh 32 TOCTYTIJIEHNEM B TOJIOBHOHM MO3T TeKymielt nHgopmanmu. B atom ipo-
T[ecce yUaCTBYIOT TAKKe THITOTATIAMYC, BUCOYHBIE JIOJIN U POTHUYKOBBIE 06 macTi. B mopasss-
fo111eM OOJTBITUHCTBE CTYYaeB 9TH 30HbI CAMBIE 9HEPTOHACHITIIEHHBIE. 3/1eCh TTOCTOSHHO OyTITy-
0T «PHEPTeTUYECKIe GYPU»: TIPOUCKOIUT IKCITPECC-aHAIINS TTOCTYAIOIIEH HH(OPMAIIHHT, BbI-
PabaTBIBAIOTCST OTBETHBIE PEAKITIN ¥ 33/TaETCST BEKTOP SMOIIMOHATBHOM AESTETLHOCTH.

2.3. KoHTpOJTb 30HBI 3aTHLIIOYHBIX I0JIEH, 2 TAK)KE MO33KE€UKa, OTBEYAIOIIETO COBMECTHO C
GUO9KPAHOM, B YACTHOCTH, 32 SHEPTOHACKIIEHHOCTH BCEX OPTAHOB M CHCTEM OPTaHU3Ma, a
TaK:ke 3a XpaHeHVe HACIeICTBEHHON MH(MOPMAITUH.

3. CoxpaHHoCTb ¥ afanTanus cneiuduieckoii nuHpopManuu o yenaopeke. C MOMEHTa
POKAEHUST KaKIbIH 4eTOBEK MMEET CBON XapaKTepHbIH cmocob YCBOEHUS 1 epepaboTKu
nHbopManuu. B mpuHIINITe OH OITHAKOB 71 BCEX JTIOZIEH, HO Y KayKIOTO MHAUBUIYYMA NMe-
€T MHOJKECTBO CTENU(MUIECKUX OTIMINH, 00YCTOBIEHHBIX TEHETHUECKH.

TeHeTnueckas CTPYKTypa YeJloBeKa MeeT CBOI aHepreTndeckuii nyoaukar. Okoso 1/
5— 1/6 yacTy reHeTIYeCcKOi MHPOPMALIUHI B SHEPreTIYeCKOl (hopMe HAXOAUTCS Ha 060JI0U-
K€, OCHOBHOM ke e€ 6JIOK XpaHuTCst Ha GHoaKpane. 3/1eCh JKe PACTIONOKEH SHEPreTUIECKUH
MyOIUKAT apcenanvuvlx npozpamm — MHHOPMAIIMOHHOTO GaHKa YeT0BEKa, KOTOPBIH HaKar-
JIMBAETCS M B TEUEHUE KUBHU. Apcenan namsmu pactoaraeTcst B GOMbIINX MOMYIIAPUAX
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TOJIOBHOTO MO3Ta U COCTOUT COOCTBEHHO U3 BEIECTBEHHO-9HEPTETHYECKIX CTPYKTYP MAMSITH
U crieruuIeckux MeXaHu3MoB 06paboTkn uHbopmaru. IIporpaMmer apceramna 1y6aupy-
10TCsI Ha GUO9KPaAHE He METATBHO, 2 B BUJIE KBUHTICCEHIHH.

Cremaem He6GOITBIIIOE OTCTYTIIIEHYE. B TOJIOBHOM MO3Te MMEIOTCS TIeCTh BHICOKOIHEPTe-
TUYHBIX CTPYKTYP ABOMCTBEHHOMN, BEIECTBEHHO-TIOIEBOM, TIPUPOBI — CIMAGUIUUPYIOULUE
ocu. BelllecTBeHHasI MX YacTh CBS3aHa C IIEMOYKAMISIMU HEHPOHOB, a B UX IUTOIIJIA3Me C
GEeTKOBO-TIOMCAXAPUTHBIMU MOJTEKYTAMU.

CrabuInsupyIomiye 0CH PACTIONATAIOTCS TT0 TPY B KAXKIOM TIOJIYIIAPUN 1 UMEIOT (hOpMY
BEPTUKAJIBHBIX SJITUIICOB, OXBATHIBAIONIIX MOJIYIIIAPUS M 3aMBIKAIOIINXCS B SI/IEPHOI 30HE
runoTtanamyca. Oc OMTHAKOBHI TI0 CTPOEHHIO, HO Pa3IYaioTCsI CBOEH «HeCYIIei 9acToToi»,
a Tak’ke KOHTPOJUPYEMBIM YIaCTKOM KOPBI OOJIBINHUX oy mapuit. OcH SBJISIIOTCS CBOEOO-
Pa3HBIMU KOJIe6ATETLHBIMI KOHTYPaMHU B 4€I0BEYECKOM MO3TE.

Kak ceTb pamnocTaHIMiT OCH TIOKPHIBAIOT KOPY «30HAMU YBEPEHHOTO IPUEMA CUTHAJIAY.
«[IpnémMHIKaMU» UX «TIEpeiays SIBIISTIOTCST ApCEHATbHBIE IPOTPAMMBI, PACTIOIOKEHHBIE B KOPe
U TIOZIKOPKe GOJIBIIIX IOy apHii. Pe30HUpYIOIIne, a 3HAYNT, «CPOACTBEHHBIE> U3Ty4aeMOH B
JTAHHBIH MOMEHT MH(MDOPMAIINH, TPOTPAMMBI «HAKAUNBAIOTCST» IHEPTHUEN U CAMH, B CBOIO OUe-
pelb, TOPOXKAAIOT SHEPreTHUECKUE BCILTIECKH, HeCYITe MHMOPMAIIHIO C TPOTPAMMBI Ha KODY,
T7Ie OHA B3aNMO/IEHICTBYET C HOBBIMH HH(DOPMAIIMOHHBIMI HOCUTeIsIMU. CTelleHb pe30HaHCa
TIPOTPaMMBI TIPOTIOPITMOHATBHA €€ TOMOJIOTUYHOCTH CUTHATY. [109TOMY POZICTBEHHBIE CUTHATY
apceHaTbHbIE TIPOrPAMMBI MAKCHMATBHO YYaCTBYIOT B Ipotiecce 06paboTku nndopMarmu. Eci
uHMOPMAITHS OTINYAETCS] HOBU3HOM 1, CJIEZI0BATEIBHO, PE30OHAHC MPOTPaMM GyIeT He3HAUH-
TEJILHBIM, OHa He Oy/eT motepstHa. [Ipuiieamuii ¢ oceit CUTHAT BCE JKe HECKOJIBKO M3MEHUT
MOJIEBYIO CTPYKTYPY Harboiee GIU3KUX K HEMY ITPOTPAMM, UTO B IAJTbHEHTIIEM OTPA3HTCST 1 Ha
UX MATepPUATbHOM HocUTeTe. Tak OCyIecTBIISIETCS TIOCTOSTHHOE «00yYeHUes apCeHATBHBIX TTPO-
rpaMM, a 3HAUUT, U aJaNTaIlysI YeI0BeKa K UBMEHSIOIINMCS YCIOBUSIM.

[TepeunceHHBIE MECTD OCEH UMEIOT SHEPTETHUECKIE IYOINKATDI, KOTOPBIE 3aAMOTHSIOT
BHYTPEHHIOIO YaCTh «[ECOYHBIX YacOB» OMosKpaHa. VX OTINYMe OT OPUTHHATIA COCTOUT B
TOM, UTO dHEPTETHYECKHUE KOITHY OCel MO3Ta B GH0aKpate 3aMKHYTHI Kayk/as Ha cebst 1 pac-
M0JI0KE€HBI TOPU30HTAIBHO U TAPAJIETBHO IPYT APYTY, COCTABIISS TIPAMULLY.

Wudopmarriist 06 3HeProHACHIIIEHHOCTH OPTAHOB HAXOUTCST, B OCHOBHOM, He Ha KOJTBIIAX,
aMeXIy HIMU — B BUJIe TOHKOH 9HepreTHuecKoii mpocyoiiku. [IporpaMMHbIii sHEpPTOCTETIOK
TOJTOBHOTO MO3Ta UMeeT BaskHelllee 3HaUeHNe — OH OTPaskaeT MH(MOPMAIIUIO C KaKI0H MTpo-
TPaMMBI MO3Ta, HO B CBEPHYTOM 1 060011EHHOM Bujie. VIH(pOopMAaIus, TOCTOSTHHO MTOCTYMAlo-
Iast B MO3T, Tiepefaérest 1 Ha GHoakpaH, rie Takke obpabarsiaetcs. [To onucanmoii cxeme
(hyHKIMOHUPYET Bech 00BEM FOJIOBHOTO MO3Ta, 33 CKJII0UYeHHeM runotanamyca. O6paboTka
MHOOPMAITIH OCYTIECTBISIETCS B HOPME BO CHE, a B CJIyYae TOBBIIIEHHON 3HAYNMOCTH U B
TeyeHNe BCETO JIHS.

4. JKusnennas nosuuus (kpeno ). i nanpHeiiinero oocysxuaeHust pyHKIMNA 6109KpaHa
HEO0OXOIMIMO PACCMOTPETh MEXaHU3MbI BOSHUKHOBEHWSI OCHOBHO JKHU3HEHHOH YCTAHOBKI
yestoBeKa — ero kpeo. Hanbostee pactipocTpaHéHHbIE COCTABIISIIONTNE JKU3HEHHBIX TIO3UITHH
JIIo/Iefl MOSKHO BBIPA3UTh B CIEAYIONINX (OPMYyJIax.

— Beé st cebst.

— Beé naa monei.

— Bcé mist paboThi.

— Bcé panu pasBieuennii.

— Bcé pagm naykm.

— Cyry60 ceMeiiHbIil HHTEpeC.
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— Cyry60 KOJUIEKTBHBIN HHTEPEC.

MaxkcuMaIbHOE KOJMUYECTBO COCTABJISIIONIIX JIJIST OJIHOTO YeJT0BEeKa — KOMOMHAIINS 13
2—3 TaknX BApUAHTOB.

Cam mporiecc GyHKIIMOHUPOBAHUS TIABHO JKI3HEHHO YCTAHOBKH YeJI0BEKA PeaTH3y-
eTCsT HYDKHUM KOJTBIIOM GMoaKpata U (pU3HYecKy MPeICTaBIIsAeT cOG0I HaBeIEHHOE Ha TOIOB-
HO#T MO3T cTabunusupyiotiee mose. OHO IBAAETCS Pe3yIbTUPYIONINM BEKTOPOM HH(MOPMa-
IIMOHHOTO GJIOKA, COCTABIEHHOTO U3 GOIBIITOTO KOJNUeCTBA GUOIKPAHHBIX Iy OJIMKATOB MPO-
rpaMM roJIOBHOTO Mo3ra. MatepuaoM /715t (DOpMUPOBAHIS OIS TAKKE CIYKUAT MHpOPMa-
I¥isT, CYUTAHHAsE ¢ XPOMocoM. CTabUIM3UPYIOTIee TOJIE PETYIUPYET pacpeaenenue nuhop-
MaITiK U 0YEPETHOCTD €€ 00paboTKY B TOJOBHOM Moare. OHO Takke CTOCOGHO B3anMoieli-
CTBOBAaTh € GHOXMMUYECKUMU 06PA30BAHUSIMU, 00IAAIONTIMHI dHEPTOMHMDOPMATIMOHHOT
CTPYKTYPOI — OJIy K JAOIIUME UMNyabcamu 00 socmpebosarus (GyayT moapoOHO paccMOoT-
PEHBI lajiee) — 3a4aTKaMu GYyTIIX MPOTPaMM apceHaa maMsaTn 6obIux momyiapuii. Kpe-
TOBBIN MEXaHU3M, KPOME TOTO, TIOCTOSTHHO «BBLIONPAET> B MO3Te MH(MOPMAITHIO, TOATBEPIKIA-
TOTILYT0 UMETOIIYIOCS JKU3HEHHYIO yeTaHOBKY. OH e CrIoco6GeH CMEHUTD TEKYIIYIO KPEMOBYIO
YCTaHOBKY, €CJTM HAKOITUJIOCh IOCTATOYHO TAaHHBIX, € TPOTUBOPEYAIITHIX.

Kak 3T0 HM mapaziokcanbHO, HO KU3HEHHOE KPEeo 3aKIAIBIBAETCS ellé 0 POKAEHUSI.
Broakpa 1 060J10UKa YeJ0BEKa B TIPOTIECCE KU3HHU MTPETEPIIEBAIOT KaueCTBEHHBIE H3MeHe-
HUs1. Beé aTo HaxoMT OTpaskeHre Ha TeHETIYECKO CTPYKTYPe, He HapyIias eé IeJIOCTHOCTH,
a JIVITITb HECKOJIBKO U3MEHSIS YTIIBI TOBOPOTA YYAaCTKOB XpoMocoM. O6pasHo roBopst, 9HEPTo-
uH(GOPMAITMOHHBIE BO3IEHCTBISI BPAIAIOT YaCTH XPOMOCOM, Kak KyOuk Pybuka.

[Tp¥ cIMAHIY CTIEPMATO30HIA C STATIEKITIETKON 0ObeINHSIETCS ¥ MH(MOPMAITHST, OTIPEIesIs-
T0I1ast yCTAHOBOYHBIE PEaKINH, 3ahUKCHPOBAHHAST B XPOMOCOMHOM Habope pozauTtesieit. O6pa-
30BaHHBIN HHHDOPMAIMOHHBIH KOMILTEKC CTAHOBUTCS IOMUHUPYIONINM 7T peOEHKA Ha Ha-
YaJTbHBIX TAMAX €T0 PA3BUTHSL,— TaK PeOEHOK TOJTyYaeT 3a4aTKH CBOETO KU3HEHHOTO KPEJIO.
[TepBoe BpeMst OH He OCO3HAET, & TOJTBKO HAKATIIBaeT MHMopMaImio. OTVcaHHbIIA BBITIE MeXa-
HU3M 0TOOPA IAHHBIX BKTIOYAETCST ¢ TOTO MOMEHTA, KOT/[a MO3T HAYMHAET €€ aHATM3UPOBATh.

o 5—6 set 6uomnoist 060104k POAUTENEH 1 JTTOIEH, YaCTO KOHTAKTUPYIOIIUX ¢ peOEH-
KOM, TIPSIMO OTPAsKAIOTCsI Ha CTPYKTYpe ero 6uoakpana. [Tocmenunii emé e chopMupoBan
OKOHYATEHHO U JIETKO TpaHchopmupyercs. V3-3a 5Toro pebGEHKY B TAKOM BO3pacTe KpaiiHe
HeXKeTaTeTbHO UTUTETBHOE BPEMSI OOTIATHCS C «OTPUIATETEHBIMU JTIOBMU: TIPH HAJIOKE-

HUU TOJIEBBIX 060J10UeK GHOaKPAH BOCTIPUHUMA-
Puc. eT MHGOPMATIHIO HETIOCPEIICTBEHHO — 6e3 yuacTus
1.38 12 CO3HAHUSL.
Nwmetormasicst Ha HUKHEM KOJTbITe 9HEPrOMHMOP-
MaIlmoHHast 6a3a sIBJISIETCSI OCHOBHOM, HO He 065132~
10 TEBHOM /IS UCTIOJTHEHWST, T.K. PEOEHOK MOJKET BOC-
MUTBIBATHCS HE TOTBKO Y POAUTENEH. 3aMeTHM, 4TO
3/1eCh IOCTATOYHO BEJTUK AIEMEHT CTyYaitHOCTH, TaK
Kak PeGEHOK, MICXOJIST U3 JKU3HEHHDIX CUTYAITHH, MO-
9 3 ket HaitTi Kakoe-To cBOE, GoJtee preMIeMOoe pe-
menue. «depHoBON» BapUaHT COOCTBEHHOM K13~
HEHHOH yCTaHOBKH (hOPMUPYETCSI TPHOTM3UTETb-
HO K 16—17 romam.
KauecTBeHHBIe N3MEHEHNS TEHETHYECKOT OC-
HOBBI JKU3HEHHOTO KPE/I0 HOCSIT CKAYKOOOPA3HBIH
7 6 5 XapakTep U COOTBETCTBYIOT IIEPEXOHOMY BO3pa-
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CTY y JI€TeH, XOTsT BOBMOKHBI U B 3peJIOM Bo3pacTe. B o6uxojie 5T0 MMEHYEeTCsT MPOIECCOM
MePEOIIEHKH IEHHOCTEH 1 HAOMI0aeTCs TPU HAKOTIIIEHUH MAKCUMATBHOTO KOJMYEeCTBA MH-
cbopmarmu, MpoTUBOpEYaIIeil TEKYIeil sKUSHEHHOI yeTaHoBKe. [1pr aToM o1Ha TITH HECKOJTBKO
<TIepETIOTHEHHBIX» COCTABJISIONINX KPEIOBOT MO3UIIHH ITOJIBEPTAIOTCS aHATN3Y U TaJIbHEl-
IeMY MTePECMOTPY. JTOT IPOIIECC MOKHO 3a(UKCHPOBATH: BHAYAJIE UEJIOBEK BBITJISIAUT He-
CKOJIBKO 3aTOPMO’KEHHBIM HE TOJIBKO TICUXITYECKH, MHTEJIEKTYaIbHO, HO U (DU3MUYECKH, a
3aTeM HACTYMAeT KPATKOBPEMEHHAsT HeCTAOMIBHOCTD MICUXMKH, TIEPEXO/IIIAS B alIATHIO.

5. Yyacrue B TeMnopajibHbIX (BpEMEHHbIX ) TepeMemenusx. broskpan crocoben ur-
paTh B JKU3HU Y€TTOBEKA POJTb «MAIITIHBI BPDEMEHU» , He TIOKH/Iast TPU 3TOM TI0JIEBOiT 060104~
Ku. B IpuHATON crcTeMe KOOpMHAT 32 BBITIOTHEHE TAaHHON (DYHKITNH OTBEYaoT 06JaCcTH,
pacnosiokeHHbie B ceKTopax ot 5 10 7 u ot 9 10 10 yacos (puc. 1.38). Passurue criocobHoc-
Tell 1Mo TIePEMETIEHUTO BO BpEMEHHU 00YCIIOBIEHO TEHETHYECKH U B MACCOBOM MacInTabe Had-
HéT peasm3oBbiBaThes ¢ 2000 roza.

JlarHO€e CBOIICTBO MAKCHMAJTBHO TIPOSIBJISIETCS B HOUHOE BPEMSI 1 CBSI3aHO CO CHOBH/IE-
HUSIMI WJIH <aCTPATbHBIM» TTePEeMETIIEHUEM TI0 TEMTIOPATBbHBIM (BPEMEHH®IM ) OCSIM — 9HEPTO-
BPEMEHHbM 00Pa30BaHUSIM, IMEIOTIINM OTIPEIETEHHOE [/ KOHKPETHOM 0CH MH(OPMAITHOH-
Hoe HarosHeHne. Kaknas och HecéT nHGOPMAITHIO 0 MAKCUMATBHO BEPOATHBIX COOBITHSIX,
KOTOPBIE TOJIKHBI TPOU30HUTH, €CJIU eif C1eI0BaTh. TepMIH «BpEeMEHHAs 0Ch» BBEIEH YCIIOB-
HO ¥ JJajiee B TEKCTE Beera Oy/IeT 03HAYaTh PUHAIEKHOCTD K CTPYKTYPaM BPEMEHH, a He
MPOTSKEHHOCTH COOBITHH B HEM. OH XOPOIIIO OTPAKAET CYTh TIPOUCXOASAIINX TIPOTIECCOB, HO
He BIIOJTHE KOPPEKTEH, T.K. OCEBbIe CTPYKTYPHI BpeMeH! PUKCUPYIOTCS TOJIBKO B TIpeesax
MoIeBO# 060I0UKH YestoBeKa. Kak /10, Tak U mocJie mpoxokaeHust 000J0UKH COCTaBIISAIONINE
(busmuecKoro BpeMeH! MepeMeIatoTCsT «CILTONTHBIM TOTOKOM>.

Bo cHe MOXKET IPOMCXOANTD HEKOTOPOE «3aTJIsIIBIBAHIE B OYIyIIIEe> MO KPeO0sbiM mem-
NOPAILHLIM 0CSAM — BPEMEHHBIM CTPYKTYPaM, MAKCUMATbHO COOTBETCTBYIONINM OCHOBHOM
JKU3HEHHOI YCTaHOBKe uesToBeKa. [lepeMerieHust BO BpeMeH! MOTYT OCYIIECTBIISIThCS TaKKe
DY TUITHO3€ — BO3PACTHO PErpeccuy M IPOTPECCHH, 2 He3HAUNTETbHBIE — /IajKe B COCTO-
stuun 6oipcTBOBaH S, Takve SIBJIEHUST TIPOUCXOJISIT, KOT/IA 33/IAI0TCSI COOTBETCTBYIOITHE ITPO-
TPaMMBI WU HIET TIPOTiecc BCIIOMUHAHYS. [[priMepoM MOTYT CITy>KUTh aKTEPHI, TOMOTAIOIIVE
cebe OCMBICTUTE ¥ HAUTH HYKHBIH 06pa3 My TEM MepeBOTLIONIEHYIS.

[Tepemertiennist BO BpeMeHU MOTYT ITPOBOIINPOBATHCS MH(MDOPMAITHEH, TOTyYeHHOH 32 /IEHb,

U aKTUBHOCTBIO MH(MOPMAIIOHHBIX MACCHBOB U OT-
HOCSITIUXCS K HUM Tiporpamm. [Ipu o6paboTke wmH- Puc.
bopMmarun, NoTy4IeHHOI B TEYeHHUE JIHST, MOTYT OCTa- 12 1.3r
BaThCS AKTUBHBIMU MH(GOPMAIIMOHHBIE MACCHBHI, HE
npourezne 06paboTKy M3-3a OTCYTCTBUS HEOOXO-
AUMBIX TiporpamMM. Takoit MaccuB 6oJiee aKTHBEH H,
CJIeIOBATENbHO, 3HAUYUM [IJIsT MO3TOBBIX CTPYKTYP.
CraHoBsICh Oy K IAIOTIIIM UMITYIECOM 10 BOCTpe6o-
BaHUI, OH 3aIyCKaeT MEXaHU3M IIPOTPAMMHOTO Ha-
koruteHusl. Ha ocHOBe Takoro nMmyJsibca co3aaérest
HOBast TIporpamMMa Jijist 06paboTKu WHGOPMAIY B
naHHo# o6macTy. EcJi aTa mporpamMma KacaeTcst TIpo-
IIJTOTO WK OYAYIIEro JaHHOM TMIHOCTH JIMO0 Yesto-
BEYeCTBa BOOOTIE, HAUMHAETCS ITPOIECC TEMTTOPATTb-
HOTO JIBUKEHUSI.

Bo cHe BpeMeHHBIE MTepeMeIIeHUsT TPOMCXOAST
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HeoCo3HaHHO. Bo BpeMst GbICTPOTO CHA B THTIOTATIAMYCE MOXKET aKTHBU3UPOBATHCS YCTAHO-
BOYHas nporpaMma. Eé sHepronHbopMaIloHHbIN cJie]] epegaéTcs Ha OMOdKpaH, 1 IIPU Ha-
CHINIIEHHOCTH 00111l 9HEPTeTUKY OPTaHU3Ma MOJKET HauaThCsT CBOCOGPa3Hast TOAMUTKA O10-
9KpaHa, THUIIMUPYIOIAst TEMIIOPATBHOE TIEPEMEITIEHIE.

IIporiecc sHEPTETHYECKOTO HAKOTIIEHNS CXO3K € a(hherToM «Hakayku» jgasepa. Ecim ye-
JIOBeK «6oraT» B TAHHBIH MOMEHT SHEPTETIHYECKH, TO ABUKEHUE MOXKET POXOIUTH Ha JI0CTa-
TOYHO GOJIBIITIE BPEMEHHBIE TPOMEKYTKH — 110 1,5 JIET Kak B «OTPUIATENBHYIO», TaK U B
<TIOJIOKUTETBHYI0» CTOPOHBL. JHEPTOCTYCTOK MMeeT POPMY KOHUUECKOH CITUPAITH, KOTOPast
TepeMenIaeTcs, CKOMb3si CBOMM OCTPBIM KOHI[OM TI0 TEMIIOPAJIBHOI OCH 1 BPAIAsiCh BOKPYT
COOCTBEHHO TIPOAOIBHON OCH. PasHuIa B «BIKEHUI» MO OCU B TIPOTILIOE WIN OyyIiee
BBIPAYKAETCS B ITPABO- UJTH JIEBOCTOPOHHEM BPAIIEHUH.

Y cTaHOBOYHBIE TIPOTPAMMBI, KaK TPABUJIO, TIPEABAPUTETBHO He 33/1aI0TCsT, XOTSI MX MOXK-
HO CO3/1aTh UCKYCCTBEHHO. [T006HbIe BpeMEeHHbIE Ty TENIECTRISI BO3MOKHBI BILIOTD /IO TPe-
THET'0 HOOBPEMEHHOTO (haKTOPa — YPOBH: HEPAPXIH, COOTBETCTBYIONIETO BDEMEHHBIM CTPYK-
Typam 38€371. OIHAKO JI7Is TepeMEIeH st TAKMM CToco60M BO BpEMEHHBIX (hakTopax 6osee
BBICOKUX TIOPSI/IKOB Y UeJIOBEKA He CYIIECTBYET KOJIa YCTAHOBOYHBIX IIPOTPAMM.

I[Tpu BBICOKOI 9HEPTOHACKIIIIEHHOCTH 000JIOUYKH  OTCYTCTBUH MATOJOTHYECKIX OTKIIO-
HEHUI B OPraHn3Me MOXKET TaKKe TPOUCXOIUTH (GOPMUPOBAHNE, OTPHIB U TIepeMeleHIe
0 TEMIIOPATIBHBIM OCSAM B MIPOIILIOE UK OY/IyTIiee SHEPTETUIECKOTO OYybauUKama nonesou
o6onouku. TIpu TakOM ABMIKEHUU MyOJIUKAT BHAYaIe MMeeT (hopmy, OIU3KYI0 K Mmapy, a
3aTeM TaksKe Mpeobpasyercst B KOHMUECKYIO CTUPab. BIOSKpaH 1 B 3TOM cJydae He mepe-
Meraercs. bosee mogpo6HO MeXaHU3M OT/Ie/IeHNsI IyOIuKaTa moieBoil 06010uKn Oy et
paccMOTpEH faee.

6. MyHkuMs cBsI34 ¢ npeacTaBuTesivMu pasymubix Cuit KocMoca. MexaHnsmebl, 0TBevaio-
Tue 3a CBsi3b ¢ pasymubiMu Crtamu KocMoca, JToKa30BaHbl Ha GHOIKpaHe B ceKTope oT 12
110 1—-2 9acoB. Y HEKOTOPBIX JTIOJIEH 9TOT MHTEPBAJI paciiped — ot 12 10 3—5 yacos. (puc. 1.31).

Csasb ¢ Jlampanm KocMocom mipefionipesieniera renerndeckn. Kpome 6rnoskpana, Koabt
3arucanbl B 17 XpoMocoMe 1 TIOJTHOCTBIO KOHTPOUPYIOTCst CuitaMu, MX 3a10:KUBIIMIL [1po-
rpammel cBs3u ¢ /lanparM KocMocoM pyHKIIMOHATBHO MeperieTeHbI ¢ 9HePronHMOOPMAIIIIOH-
HBIMH MTOJISIMI OPTAHOB 1 OPTaHU3Ma B TIEJIOM.

Ob6actb 6M09KpaHa, OTBEYAIOIIAsI 32 CBSI3b, MOXKET OTIEPUPOBATH MH(DOPMATIMOHHBIMU

MaccHuBaMU BBICOKOH I1oTHOCTH. K Hell ipu ce-
:’"30 p" 12 aHcax (MMeeTcsT B BULY MHUIIMIPOBAHHBIN Ue-
JoBekoM Jm6o pazymubiMu Crmamu Kocmoca
ceaHc HHePronH(GOPMAITMOHHOTO 0OMEHA) MO-
TYT TOJKJIIOYAThCS Takke WH(MOPMAIMOHHbBIE
GaHKV BHE3EMHOTO TPOUCXOKIACHYS. B coryuae
CUNTKH MH(DOPMAIINY C YeJIOBeKa ITPOoIIecc IpH-
o6peTaet TaBUHOOGPA3HBIH XapaKTep U OCyIie-
9 g CTBJISETCSA CO BCEro Groskpana.

MoskeT cHIMAThCS KaK TeKyIasi, TaK 1 0J-
rocpouHas nHbopmarys. Texymmas canTeIBaeT-
€SI C TUTIOTAJIAMYCA, T.K. 371eCh 00pabaTbiBaeTcst

8 JTHEBHOE MH(OPMaIIMOHHOe HakorieHwe. /losro-

cpovHast THGOPMAITUS CYUTBIBAETCST HETTOCPeI-
CTBEHHO M3 apceHasa mamMsty. Kormpyiores Tosib-
6 KO 3HAUNMBIE TIPOTPAMMBI, KOTOPBIE BHIOUPAIOT-
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€SI 110 KOJIMYECTBY AKMUBHBIX PAOUKATI08 — AKTUBHBIX YYaCTKOB B IIPOrPAMMHBIX KOMILJIEKCAX.

Tak Kak TeKyIiee COCTOSTHUE apceHaia OTPaXkaeTcsl U Ha OM09KpaHe, TO CUMTKa IMOO BBOJ
nH(pOPMAITH TIPOU3BOAUTCS Yepe3 TOCTEHI, 2 UMEHHO C BEPXHET0 KOHYCa «ITeCOTHBIX
4acoB». Tak ’e MOXKeT «aHAIM3UPOBAThCI» M COCTOSTHIE BCETO OpraHn3Ma UK 1060l coma-
TIYECKON eIMHUIIBL. B JaHHOM Ipoliecce y4acTBYIOT 7-51 yakpa 1 repelieek Onoakpana. I1o-
J100HbBIE BO3EHCTBIA He OKa3bIBaIOT HeraTUBHOTO BJINSHUS Ha YeJI0BEKa.

7. BaaumMosieiicTBre€ C IpYTUMHU JIFOAbMU U IPHEM HH(POPMAIK IIOMHMO U3BECTHBIX IISITH
opraHoB BocnpuaTus. [laHHoe CBOICTBO GMOdKPaHa HEOCTATOYHO PA3BUTO, C1ab0 OCO3HA-
éTCsI YeJIOBEKOM, OIHAKO OYeHb BaykHO. OHO 3aHUMaeT ceKTop 1o mkajie 15—-30 MuHyT B
nnaTepBase oT 8 10 9 yacos (puc. 1.31). K HeMy oTHOCUTCS BocmipusTHe WHGOPMAITHT OT
APYTUX HOJIEBBIX 000I0Y€EK, OT BO3MYIIAIOIIUX (haKTOPOB BHELIHE Cpeabl, a

TaKJKe OT JKUBOTHBIX U PACTEHUI TTOMUMO U3BECTHBIX MSITH OPTAHOB BOCIIPUSITHSL.

Taxag nHdopManus ci1abo SMOIMOHAIBHO OKpaIleHa U PEAKO aHATU3UPYETCS MO3IOM,
T.K. MaJIO CO3/IaéTCsI MporpaMM [1ist eé o6paboTku. YesoBek, Kak IpaBuiio, He oOpaiaer Ha
Heé BHUMaHK. Hanpumep, KaxIplii MOKET, UCXOsI M3 O0IIero BHELIHEro BUa, CKasaTh,
XOPOIIIO WJIK IIJIOXO0 KUBET APYToii UeI0BEK U, Iake He HabJII04as 3a €ro JIMIOM, C J0CTaTOu-
HOM JI0JI€l IOCTOBEPHOCTH OIY THTh OGIIUI 9HEPTODOH.

ITporiece B3aumozpeiicTBIs 060JI0UEK, a 3SHAUUT 1 GHOSKPAHOB, BechbMa cBoeoOpaseH. OH
POSIBJISIETCS, HAIIPUMeP, KOT/Ia IBa YeJoBeKa, aOCOJIIOTHO He 3HAOIINe APYT APYyra, BAPYT
OCO3HAIOT, YTO OHM HAUAYT APYT ¢ APYyroM oOuiuii s3biK. [Tpy 9ToM UX GHODKPAHBI Kak Obl
<IIPUMEPHUBAIOTCST», U €CJIA UX IHEPTOCJETTKH, UMESI CBOIO CTIETTM(UIECKYIO CTPYKTYPY (KO-
JIUPOBKY), B 3HAUUTEJIbHOM CTENEHN COBIIAIAIOT TI0 KOJIAM, JIIOJIM UCIIBITHIBAIOT B3AUMHYTO
TATY JAPYT K APYTY.

Kpome rHdOpMaLu OT APYTrUX HOJEBBIX 000J04YEK aHATM3UPYIOTCS TAKKE U3JTyYeHUSsT
BHEIITHEN CPeJbl — FTeOMAarHUTHbBIE BO3MYIIIEHUS, COJTHEYHASI aKTUBHOCTb U T.JI. Bocnipunnma-
eTcst Takke HHGOopMaIKs OGHOJIOTHYECKOTO IPOUCXOKIEHUS — U3JIyYEHHUS OT JKUBOTHOTO U
PacTUTETTHHOTO MUPOB.

BocnpunsaTas 060104K0ii 1 IIOCTYTUBINASA Ha G109KPaH HHGOPMAIIKs IPUXOAUT Yepes
€ro BHYTPEHHEeE KOJIbLIO Ha MO3I. B 0CHOBHOM 3Ta nH(bopMalus o6pabdaTeiBaeTcsl B BUle
SHEPrOMMITYJIbCOB Ha CTAOMIM3UPYIOLIMX OCAX M HE YACTO JOMOJIHSIETCS BEIECTBEHHBIMMU
HocuTesnssMu. V3-3a 3TOro oHa HEyCcTOMYMBA U
Cpasy ke paspyIAETCs, PEJIKO HCTIOMB3YACD LS Puc.
3aITOJTHEHUS TPOTPAMM BCJIE/ICTBUE MAJIOH 3HAYM- 12 1.3e
Moctu. C60op uHOpMaLUH M0I0OHOTO Pojia X0-
POIIIO Pa3BUT Y JIHII, KOTOPBIM IO ITPOHECCUOHAIb-
HBIM COOGPaKeHUsIM TpeOyeTCsl IIOBbIIIeHHAas Ha-
OJII0ATEIBHOCT.

BoubIiryto posib B 3TOM POIIecce UTPaeT 3HAK
0060JI0YKH, T.e. TpeobrajaHe III0COBOrO WU MU-
HYCOBOTO 3apsiia BXOASIINX B CTPYKTYPY 060J10U-
KM (hU3NIeCKIX TI0JIel. 3HAK He YKa3bIBaeT Ha 110-
JIOXKUTEJTbHbIE U OTPUTATETbHBIE UETTOBEUECKUE
KauecTBa. Jlerde B3auMOJENCTBYIOT U HAXOMAST
KOHTAKT Pa3HOIOJIIOCHBIE CUCTEMBI, XOTS B3AUMO-
JIefICTBYE OTHOTIOJIIOCHBIX CUCTEM ITPY OHOM T1e-
JIEBOI yCTAHOBKE MOJIOKUTETHHO BIIUAET HA TIPO-
IIECC PeAJIN3AIINH ATOH YCTAHOBKH. 6
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8. Yuacrue B «<nporneccax cmeptu» . /lanHbie MexaHu3Mbl 3aHUMatOT cexTop ¢ 11 10 12
o trkaste (puc. 1.3e).

CMepTh — «ITyCKOBOH MEXaHM3M» JIJIsl Hauala aBTOHOMHOTO CYITIECTBOBAHYSI 060JI0UKN
u 6roskpana. OH BKITIOYAETCS B MOMEHT KITHHUYECKOH cMepTH. [Ipu 9TOM BaskHOE 3HAUEHHE
uMeeT NPUIMHA (PU3NIECKOI CMEPTH.

Ecnu cMepTh HaCTyTIAET B pe3y IbTaTe H0JIE3HH, TO SHEPTOHACKHIIIEHHOCTH OTOPBABIIIEHCs
060J10uKM GyJIET HU3KA, a CAM SHEPTOCTYCTOK MPUMET (GOPMY KOHUIECKO# criuparu (yaIuT-
ku). Ecoint ske cMepTh HACTyIHIIa B pe3yIbTaTe HECYACTHOTO CJIydast — TOKUIAIONINIA TeJIo
9HEPTOCTYCTOK HACHINIEH aHepTrHeit u HopMoil HaoMUHaeT AUCK. JJaHHBII ITpoliecc compo-
BOJKIIAETCSI «3aMbIKAHIEM> Beex Grotosieit. Broskpan ¢ 060J109K0H mepecTaroT MOMOMHITh-
cs1 mHGOpMAaIeil B MOMEHT CMEPTH U CYIIECTBYIOT B JATbHEHIIIEM B BH/IE CAMOCTOSITETBHOM
HHEPTOCTPYKTYPHI. Takast cucteMa TepsieT CBOIO THOKOCTE, NH(MOPMAIHOHHBIE TIPOTIECCH B
Hell OCYTIeCTBIISTIOTCS B OU€Hb 3aMe[JIEHHOM TeMITe 1 ITUKIndeck. CucTeMa CyIecTByeT Ha
TOM yPOBHe, KOT7Ia TIPOU3OIILIO TIoCIeHee eé TIoTIoTHeHne nHbopMaieil. Yepes orpesiesén-
HBII TPOMEKYTOK BpeMeHu (IpubausuTesibHo 40 fHeil) naHHast CTPYKTYPa 3aiiMET CBOE Me-
CTO B HOOCHEPHON UHKAPHAUUOHHOU SuetiKe — 3 HePTONH(MOPMAIIMOHHOM 00Pa30BaHNUH B HIK-
HeM caoe Hoocdepsr. 3ech coxpatsieTcst iepepaboTaHHast U CUCTeMaTH3MPOBaHHAs HH(OP-
MaI¥ist, HaKOTIJIEHHAS YeJIOBEKOM BO BCEX TIPOSKUTHIX M JKU3HsIX. [10po6Hee 9TH MpoIeces!
Gy/IyT PAaCCMOTPEHBI B TJTaBe « IHEPTeTHIECKIE MeXaHU3MbI penHkapHanui. Hoocdepas.

1.3. QHEPTETMYECKUN KAPKAC MOJIEBON OBOJI0YKM

Hasnuue B mosieBoii 060J104Ke YeI0BeKa TAKUX CI0KHBIX 06pasoBaHuil, Kak OM09KpaH,
YAKPhI, YCTOMUNBBIE BUXPEBbBIE CTPYKTYPHI, & TAKKE KOJOCCATBHOTO KOJIMYECTBA OTPAKEHU I
OGUOXUMUYECKUX TIPOTIECCOB HABOMT HA MBICJIb O CYIIIECTBOBAHUH CKEJIETHOTO KapKaca, 06ec-
MEeYNBAIONIETO CTAOUIBHOCTD UX MECTOTIOJOKEHY ST, [lefCTBUTEIHHO, BCS TT0JIEBast 000I0UKA
[IPOHM3aHA CHEeNU(DUIECKUME CUIOBBIMU JIMHUSMU, 00pa3yoIUMK PEHIETIATYI0 KOHCTPYK-
110, KOTOPast 3a0JTHEHA O0JTee aMOP(HBIMU TIOIEBBIMU CTPYKTYpamMul. BaskHEHTIy10 poJib B
00pa3oBaHUM 3TOMU CKEJIETHOM CUCTEMBI UTPAIOT aTOMBI JKeJIe3a, 30J10Ta U HEKOTOPBIX JAPYIUX
3JIEMEHTOB.

Posb skenesa B yHKIIMOHNPOBAHUN YeJI0OBEUECKOTO OPTaHnu3Ma JIATIEKO He MCYepITbiBa-
€TCST XOPOIIIO U3BECTHBIMU MEXaHU3MAMU TIEPEHOCA KICIOPO/Ia TEMOTIIOOMHOM KPOBH 1 y4a-
cTreM B (hepPMEHTATUBHBIX peakiugx. CyIecTBYyeT He MeHee 3HAYMMBIH 9HepronHMOpMaIu-
OHHBIN MEXaHU3M, CBSI3aHHBIN C JABYXBAJIEHTHBIM JKE€JI€30M, HAXOAAINMCA B MEKKJIETOYHBIX
MTPOCTPAHCTBAX.

Bcé Teno yenoBeka Ha ypoBHE JKMPOBO MTOAKOKHON KJI€TIYATKU ITPOHU3AHO CETHIO, Y3JIbI
KOTOPOiT 00pa3oBaHbl HOHAMU JIBYXBAJEHTHOTO jKesie3a. CTOPOHBI sSTY€EeK COCTABIISIOT OKOJIO
4 MM ¥ BapbUPYIOT HE3HAYUTEJIbHO. B 30HaX paciioiokeHuns: 4akpoBbIX 00pa3soBaHuii 1OCT-
PO€eHIEe KAPKACHOMU CETH U3MEHSIETCsT, 00Pa3yst BRICTUIAIONLY O CTPYKTYPY OTIPEAETEHHOM 1151
Kaxk/101 yakpbl (hopmbl. [Ljist 1-i1 4akpbl, HAIIPUMEP, HTO TPOCTO CJIOW, TOBTOPSIONTUI TOBEP-
XHOCTb e€ pacTpy0a, a ijist 2-i1 — miap (onucaHe YakpOBBIX CTPYKTYP JaHO B 5-ii riiase).

ATOMBI JKeJe3a yIepsKUBAIOTCS B y3J1aX ceTr 6e3 MOMOIIN XUMUYECKUX CBsI3el. 371ech
MBI COITPUKACAEMCS C HEU3BECTHBIM B HACTOSIIEE BPEMSI TOHATHEM — NEePEOUSNYUEHUSMU, UTU
npomomamepueii — 06GbEKTaMK rOPasio MEHBITUMH, YEM DJIeMEHTAPHBIE YACTUITDL,

[TepBou3TydeHrs BOSHUKAIOT ITPY 3apOsKIeHNN BeesleHHO — PaCKpPBITUN BCETEHCKOH TTPO-
CTPAaHCTBEHHO-BPEMEHHOM CUCTEMBI — U CYTIECTBYIOT B €€ 3aMKHYTOM KOHTUHYyMe B (hopme
SYEHCTO-CETIATOTO KapKaca. Pagmep «sgueek» MeHbITe pa3Mepa aJieMeHTapHBIX yacTHIl. [1epBo-
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U3JIyIeHNST MOKHO TaKsKe Ha3BaTh ITOTEHITNAIOM MaTePUATbHOCTH, HJTH ITPOTOMATepHeii.

[lepBou3TydYeHNs SIBASIOTCST OCHOBOI JIJIsT CO3MAHMS <IIIIOTHOI» MaTepuu B Ipoliecce
B3aNMOJIEHCTBYS ¢ TPeMsT 6a30BBIMU BUIAMU SHEPTrUil. « uCThbIes, He TOIBEPrIIIecs: MaTe-
PHAIBHOMY <IIPOSIBIIEHIIO» TTEPBOU3ITYYEHNUST He BCTYNAIOT BO B3AaNMO/IEHCTBIE C HOCUTEJIS-
MU (PU3UIECKOTO BPEMEHM.

Bcero nepsousiydenuii 27, u u3 KOMOUHAIMI MX B3aUMOAEICTBIIL CTPOUTCS BECh BU-
JIAMBIii 1 <HEBUIMMBbIiT» 00beKTUBHBINA MUp. IIposiBieHus He Beex 27 epBOM3IIYYEHII MOYKHO
HabJTIOIATh CETO/HST Ha TUTaHeTe. /[Ba M3 HUX HCKYCCTBEHHO U30JUPOBAHBI U He YYaCTBYIOT B
MaTepHaJIbHBIX TpeBpaIeHisX. OT TOro, KaKkye IePBON3IYIEHUS YIaCTBYIOT B TOCTPOEHUHN
00beKTa, 3aBUCAT BCE €TO XaPaKTEPUCTUKHU ¥ CBOCTRA.

Tema epBon3TyYeHNIT BeCbMa CJIOXKHA JJIsT U310KeHrs. OHa HAXOANTCS Ha HAYaIbHOM
CTaINV U3YY€EHUS, U B 9TOM HATIPABIE€HUH €I TIPEICTOSIT CBOM MOPA3UTETbHBIE OTKPBITHS.

[lepBoaseMeHTHAS CTPYKTYPa aTOMOB KeJIe3a TAaKOBa, UYTO KaXKABIH U3 HUX UMEET TPH
BEKTOPA B3aMMOJIEHCTBUHN Pa3TUYHBIX THITOB. DTH SHEPTETHYECKUE «JIYUU» 1 06Pas3yioT pe-
MIETYATYIO CTPYKTYPY C ATOMaMM JKeJsle3a B y3JIax.

ATOMBI JKeJIe3a B ’KUPOBOI MOAKOKHOM KIeTYaTKe pacIpeneisioTcs HepaBHoMepHo. x
CKOTIIEHVST HAOMIOMAIOTCs B MecTax Gubyprarmi (pa3IBOCHNS ) apTepUil M METKUX apTepH-
0JI. DTH 5Ke 06JIACTU B AKYTYHKTYPE UMEHYIOTCST GHOJIOTHYECKY aKTUBHBIMU TOYKaMIL. Jlan-
Hast 0COOEHHOCTD CBsI3aHa ¢ 60Jiee MHTEHCHBHBIM SHEPTETHIECKUM B3aMO/IEHCTBIEM B 9TUX
MeCTax JKeJIe3a MeXKKJIETOUHBIX TPOCTPAHCTB C JKETIE30M FeMOTJIOOMHA KPOBY 3a CYET Typoy-
JIEHTHOCTH U APYTUX TUAPOIUHAMIYeCKUX 9 dekToB. KoHIleHTpIpOBaHNe Kele3a Xapak-
TEPHO He TOJIBKO JIJIsT KOJKHBIX TOKPOBOB. [T0BbITIIEHHOE €T0 cofiepkaHie HabII0IaeTCs U Ha
TPaHUIAX OPraHOB, 00Pa3yst AHATOTUYHYIO STYEUCTYIO CTPYKTYPY BTOPOTO TIOPSI/IKA.

TakuM 06pa3oM, BeCh OPTaHU3M YeJIOBEKA TOKOUTCS Ha KapKace M3 «CUJIOBBIX THHUN»
aToMOB keJie3a. OHY ABISIOTCS CBOEOOPA3HBIMI BOJTHOBOIAMH, TPOBOISIITMME U KOHIIEHT-
PUPYIOIUMHI U3JTyIeHHs, HeCYTIie MH(POPMAITHIO O COMATUIECKIX M SHEPTeTHYECKUX CTPYK-
Typax opranusma. [[oaToMy He YAUBUTEIHLHO, UTO TAKOE IHEPTOHACHITIIEHHOE 00Pa30BaHIe
CaMO CTAaHOBWTCSI ICTOYHIKOM M3JTydeHHH. [IporcxonuT sHepreTuyeckoe «0TpaskeHme», B
pes3yJbTaTe KOTOPOTO Ha HEKOTOPOM PACCTOSTHUY OT TeJla BO3HUKAET Pe30HAHCHAS 30HA Kap-
Kaca 1moJieBoii 060m0ukn. [ToIeBO perméTyaThiil KapKac sBJISETCS CIOKHENTTIM KOMIIIIEK-
COM BOJTHOBOJIOB, PE30HATOPOB, MOTYJIITOPOB U T.IT., HA KOTOPBIX IPOMCXOANUT KOHIIEHTPa-
TVsT, CHHXPOHU3AIUS 1 00pab0TKa M3IYIEHNH, TTOCTYMAONIIX OT Oprannama. JlaHHas pe3o-
HAHCHAs 30HA He eINHCTBEHHAsI, OTHAKO €€ HACHIIIEHHOCTD dHEPrHeil U nHpopMalmeil Ha
MIOPSIZIKY ITPEBOCXOIUT ITPOMEKYTOUHBIE. 371€Ch TPOMCXOUT MAKCUMAIBHO ITOJTHOE B3aMO-
JefiCTBHUE N3JTy4aeMbIX OPTaHU3MOM BOJTH. Tax, ecyiv Ha pacCTOSTHUY B 1 CM OT TIOBEPXHOCTH
TeJTa YeJoBeKa Ha eIUHUIY 00bEMa MTPUXOAUTCS OKOJIO 3-X aKTOB B3aUMO/IEHCTBHUS M3JTy-
YEHHBIX KBAaHTOB, B 5 cM — 10, TO Ha ypoBHe Kapkaca 1moyesoii o6omouxu — 3000.

B kapkace 1moJ1eBoi 060JI0YKI MAKCUMATBEHO BBIPAKEHBI 9HEPTOCTPYKTYPHI JKeJIe3a, Ofl-
HAKO B HEM MPEJICTABJIEHBI U IPYTHE JIEMEHTHI. AHATIOTHYHYIO JKeJIe3y ceTh 00pas3yIoT, Ha-
TpUMeED, AaTOMBI 30J10Ta. Kask b1t ero aToM 06J1aiaeT ceMbIo BEKTOPaMU B3aMMO/IEHCTBUT,
TI09TOMY SHEPTETHYECKAsI CETh 30JI0Ta OYEHb TycTa. Beero B 06010UKe ¢ pasImIHBIM TIOCTOSTH-
CTBOM BBIJIEJISTIOTCST TPY CETEBBIX CJIOST, MESKY KOTOPBIMU PACTIOIATaeTCst GECCUETHOE KO-
YeCTBO AHAJIOTUYHBIX CTPYKTYP BTOPOTO 1 G0JIeE BEICOKUX MOPSITKOB.

B kapkac mosieBoit 060109KY BXOJISIT ¥ COCTABJIAIONINE (DUBNIECKOTO BPEMEHH, (hopMu-
py# cBou cetu. B obsractu 3-ii yakpbl OHM 0COOEHHO CKOHIIEHTPUPOBAHBI, co3AaBast 10 7—8
c/0éB. B Ipyrux 30HaX UX TOPa3/o MEHbIIIE, ake B 001acTi GHOIKPaHa CeTH U3 CTPYKTYP
BPEMEHU COCTABJIISIOT He HoJiee IBYX CIOEB.
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EcTecTBeHHO, 4TO CTOJb CJI0KHAST OPTAHU3YIOIIAS CTPYKTYPA, KAk Kapkac 000I0UKH, He
MOJKET He OTPakaThCs B TEHETHUECKON cucTeMe YesoBeka. ViHgopmarus o kapkace coziep-
JKUTCS B 60Tee UTHHHBIX BETBSIX 17-1 XpOMOCOMBI, XOTSI 32a4aTOK MOJIEBO 060JI0UKH, CBOETO
poia YesoBevecKui aTaroH, Bocnponssoautcs B Hoocdepe Bestkuit pas mpu 3auatnu pebGeH-
Ka. ITO CBSA3AHO C TEM, UTO JaKe He3HAYUTETbHBIE H3MEHEHUS B CTPYKTYPE 0O0TI0UKH, I0C-
TaBINUECS OT POIUTEJIEH, BBIZOBYT Y pebGeHKa TsKeJIeHTIe TTaTONTOTHH.

IM6proH Yenoseka moydaeT u3 Hoocdepst 610K sHepronHGOPMAIIHOHHBIX MATPHII,
KOTOPBII COMEPIKUT 3a4aTKU OMOIKPaHa, 4akp 1 Kapkaca Oy yImeii moseBoit obomouxy. Ipu
9TOM B y3JIaX CETYATOH CTPYKTYPHI PACIOIATAIOTCS HE CAMU aTOMBI JKeJsle3a, a TOJIbKO UX
BHEPTETUYECKAst MATPHITA. 3aTIOMHSISICh BENECTBEHHBIMHU CTPYKTYPAMHU, 3Ta MaTPHUIIa 1 0Opa-
3yeT CeTKy KapKaca B eprol BHyTpryTpoOHoro passutust. 13 Hoocdepbl aHepreTieckmii
CTYCTOK-MaTPHIIA MOCTYNAET B BU/Ie KOHNYECKO ciupanu (YIUTKY ), a 3aTeM TPaHCHOPMIU-
pyeTcs B 1ap, 1o HEKOTOPOU cTenieHu ToBTopsttonuii hopmy matku. [Ipuxozsmue n3 Hooc-
(epbl sHEpPronHPOPMAITHOHHBIE MATPHITHI TOIEBBIX 060JI0UEK YHUBEPCATLHBI U, B TIPUHITHTIE,
OJIITHAKOBBI JIJ1sI BeeX Jifofiel. [Ipu pasBuTHm ke 11071 TPONCXOINT aIAIITAINS €70 TI0JTIEBO
060J109KN K 0COGEHHOCTSIM KOHKPETHOTO opraHuama. Mudopmariist 06 «MHANBUIyaTH3a-
IIUU» 3aM1CaHa, HATOMHUM, B 17-11 XpOMOCOMe, a cCaM¥ TIPOIECCHI 3aBEPINAIOTCS YKe MTOCTe
POsKIeH ST pebeHKa.

OTMeTHM, 9TO «OOBIUHbIE> HHEPTETHYECKUE 00PA30BAHUS BO3MOKHO KaK-TO TIOYYBCTBO-
BaTh U JI0 HEKOTOPOII CTETIeHN MU MAaHUIIYJIMPOBATh, HO KAPKACHASI SHEPTOCTPYKTYpPa — OC-
HOBa — KpaifHe yCTONYNBA 1 HEAOCTYITHA [T BMEIIATETbCTB.

1.4. QHEPTOMH®OPMALIMOHHBIE NMPOLIECCHI
B MOJIEBON OBOJIOYKE YE/IOBEKA

CrenaeM HeGOJIBIIIOE OTCTYILIEHNUE JITIst 00CYKIEHUSI COCTOSTHUIN BOJIBI B OPTaHU3ME YeJio-
BeKa C TOUKW 3PEHUS €€ yIacTusl B 3HepronH(pOpPMAIMOHHBIX MTpolieccax. Boma B opranuame
YeJI0BEKa CIIOCOOHA HAXOIUTHCSI B BU/IE KAK MUHUMYM Y€THIPEX PA3INYHBIX TUIIOB CTPYKTYP.

1. Boma Kak KUIKOCTb, 00JIaafoIast TIPUBBIYHBIMU JJist HAC cBoiicTBaMu. E€ mpumMepom
MOJKET CIYKUTD BOJIA, COCTABJIAIONIAS OCHOBY KPOBY WJIH JIUM(DBI. B aTOM cocTosiHUM OHa
CJIYKUT B OpraHn3Me IMpeKpacHbIM HOCUTEJIEM HE TOJIBKO 6I/IOXI/IMI/I‘{CCKI/IX, HO 1 SHEPronH-
(bopMaImOHHBIX CTPYKTYP.

2. Boza opraHMYecKuX COEMHEHWIA, B YaCTHOCTH, YIJIeBoI0B U GenkoB. Kaxkpie 1Ba
aTOMa BOZIOPOZIA ¥ OJIMH aTOM KUCJIOPOJA, BXOASAIINE B COCTaB ATUX COCIUHEHUN, MMEIOT
CPOACTBEHHOCTB C 001IeN SHEPTeTUYECKON CTPYKTYpoii BozabLl O61azas cBoeoOpasHoi «I1a-
MSITBIO>, 3TO [T0JIEBOE 06PAa30BAHUE CIIOCOOHO MTEPEHOCUTD HHPOPMAIIUIO, B3AUMOJIENHCTBYS,
HAIIPUMED, C SHEPTETUYECKUMHU CTPYKTYpaMy (PYHKITMOHATBHBIX €/TAHUT] OPTaHOB.

3. Boza B opMe MoJSIPU30BAHHBIX CTPYKTYP, CIIOCOOHBIX WHTETPUPOBATH HH(POPMa-
ITUIO, TOCTABJISIEMYIO <BOJION» OPTaHNYECKUX COCIMHEHMT. 32 CUET dHEPreTHUECKUX MTPOTIec-
COB, BOBHUKAIOIINX B 3TUX 06Pa30BaHUSX, TOCTYNUBINAsA WH(OpMaIius, Hanpumep, 06 opra-
HAaX [epeaéTest lajiee Ha MOJIEBYI0 000JI0UKY.

4. Teno yesoBeka HoJiee YeM HATIOJIOBUHY COCTOUT M3 BOJBI U TAKIKE SIBJISIETCS MOJISIPU-
30BaHHON CTPYKTYpOil. OHa, HAPSIY C KAPKACHBIMU CETSIMU METAJLIIOB U 9HEPTOMHMOpMAIlu-
OHHBIMU B3aMOENCTBUSIMU C OTAEJIbHBIMUA NOHAMU, 06p33yeT ¢BA3U, 00ecIeunBaoIne
[EJIOCTHOCTD CUCTEMBI «TEJIO — TI0JIEBast 000JI0UKA» .

[Tpu sxusHU 060I0YKA U BENECTBEHHOE TEJIO YeJI0OBEKA 06PA3YIOT I0BOJIBHO KECTKYIO CTa-
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IIIOHAPHYIO CUCTEMY. B MOMEHT CMepTH ITPOVCXOMUT PAa3PhIB BCEX CBsI3€i BOAHO-2IEKTPOJIHT-
HBIX U CETYATBIX CTPYKTYP € TIOJIEBOI 060T0UKOM 1 MX 3aKOJIBIIOBbIBAHIE, 3AMBIKAHIE SHEPTE-
THKW OPTaHU3Ma 1 000JI0UKH Ha caMuX ceOst. TeJto Tipu 9TOM CTaHOBUTCS TIOOOHBIM eIHOT
Karwie BOJIbI, 2 0CBOOOKIEHHAS 060JI0UKa ¢ GHOIKPAHOM YXOJIST B CTpyKTYphl Hoochepsr.

[TomyueHHBIX CBEAEHUIT 0 «MOPMOTOTHIT» SHEPTETHIECKUX 0OPA30BAHIN OPTaHN3MA Ye-
JIOBEKA IOCTATOUHO, YTOOBI MOTBITATHCS CXEMATHIHO TIPEACTABUTH UX (DYHKITMOHUPOBAHIIE.
SABNAsICH 3epKATBHBIM SHEPTETUYECKUM OTPA’KEHUEM BCell CyMMBI ITPOIIECCOB, MTPOTEKAI0-
X B OPTaHU3MeE, TOJIeBast 060JI0UKA BBITTOTHSIET (QYHKITUU X IHEPTeTHIECKOT MaTPHUITHL.
OTpakeHHnsT CeTYATHIX KaPKACHBIX CTPYKTYP METAJITIOB B TeJIe YeJI0BEKa Ha MOJIEBOH 060104-
Ke 06pa3yroT 6a30BYIO TPEXCIOMHYIO PENIETKY, 3aMOTHEHHYIO G0JIee METTKMMU CETYATBIMU
9HEProoOPa30BAHMSMHU. ITU SHEPTETUYECKUE EIMHUIIBI HAXOAATCS B TOCTOSTHHOM JIBYIKE-
HUU U HEMPEPBIBHOM TIPOIIEcce SHEpreTndecko