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Tlpeasaraeres noxo3 k BHAHEACHIIO MOCTPANCTBA FoHHCCKI B03-
MoKroCTei 8 pasbHTIN MHOrORACTOuNK OpramoB. OcoBof noz-
B e
KICTOR 1 X HITETpaLIM B 2MCMEHTIPL SN MIOTOKIETOIK
it = rmerons. [1pexiraiores HeoGKOTIME 275 TAKOFD aaAsa Mo«
PReTp 1 KpurTepun 273 KonHHCCTOEHHOFO HNiepens pasaiT. C X
OMOLLLIO OTHCaIHOE MPOCTPRIICTB0 CHETCHTHOHPYETCS B DItZE nEpio-
iccKof TBILL 1 AEHTC 1 TPH S0ME TIACTIINYI0, ATATTHDRYIO
n pernanyro.Jaetes xonmsccTacrmoe omicanye X 201

BBEJEHHE
Onmcarensiuit 51an crasosnesis GHOTOTHH PAIHTHS YAE mpHBEN
K B61pGOTKE HECKOTSKMX KpYIHEIX 0B0OULeHHF i AEH. Bo-nepssix, 570 nes
HPOTPECCHBHOTO Pa38H TS, OPOIHBILIEND MHOFOOGpAIHE 3K, BO-BTOPEIX,
‘OTDAHHHCHHOCTS TEXOTO MHOTOOGPE3HS HPOCTPAHCTBOM JOTHUECKHX BORMOA-
HOCTEH, KOTOpOE B NPHHMNE BSIAHCTHMO. B-TPETSHX, B PAMKAX 3T0TO 1pO-
CTPEHCTSA PASSHTHE WHKIHUHO, T. ¢. [UTA HETO XADEKTEPHA HANDABIEHHOCTS
H nepHOYHOCTS (10BTOpREMOCTS). TIpHUMHSI SBICHMH, OTPAKEHHSIX ITHMH
HCANI, OCTAIOTCS 1IOKE HeH3BECTHINH, TeM H MEHEE, Ha HX OCHOBE MHOTHMH
‘GHOIOrMH HEOZHOTOKPATHO IPEAIPAHHMATHCS IONITKH HIOCTPOSHHS NEPHO-
MUCCKHX CHETEN, IOIOGHBIX CHETEME J1EMEHTOB 5 Xk, O030p HEKOTOPSIX
331X nonsiTox 12 M1, Tlonossi (2008). K cokanesiio, sce o samtioTes
MHTYHTHBHBINH, KEMCCTBEHHEINH H HOCKT NOIEKATCTSHSIH XAPAKTED, KOTH-
HeCTBEHHBIX NBPAMETPOB [U1A TAKHX TAGIHL 10KA HET.
N




[image: image3.png]TI0200HOE NOTIOAEHHE OTMEUATIOCS W B XHMMH TIDH €¢ POAICHHH 3 ATXH-
aeii, TOF 38 ONIHCATENsHEI 1€PHOX IPHBEN K BSIPAGOTE NOHSTHF 0 MOTEKYTAX
KK 27EMEHTAPHEIX C1MHHLAX CTOAHBIX BCLLECTS, & TAKIAC 0 COLTABIIOINX HX
amemenax. K cepeznse XIX & 65110 OTKPEITO Goee 60 XiMiHECKHX dnemes-
708, 1 CPENH NHOACCTBA HX CBOHCTS GBLIH HAIEHS! TAKHE BAKHHIE Napave-
TP, KEK BATCHTHOCTS W &TOMHAR Macca. Ha STOfl 5236 CTATH eI pHHHNET -
5 HONBITKH BLISBICH I 38KOHOMEPHOCTEH B HAGODE BBLICTEHHEIX J1EMEHTOR,
Moo nassats 3axon Tpuan JIEGepefinepa, cuupans Lllanxyprys, & Tase
3axon oxTas Haronenca. BINAE BCENO K OTKPSITHIO NEPHOIHHECKOTO 3AKOHE,
comsanHoro ¢ so3pacTanHew aTomHsix secos, nozouwen K0muye Jlotap Mefiep
5 1864 1. Ha 370i e ocose JL . Menzenees s 1869 . onyGmsosan csoio nep-
Byi0 cxewy nepHonHuCCKOH TAOTHIS, NO3BOTHBUEH CIETATE P YTouHEHMH
HIpeacka3aHif, KOTOpSIe 3aTEN GIECTAILE NOATBEPIATHCS.

‘Cefiuac TeOpETHHCCKHE OCHOBSI IIEPHOTHHECKOTD 32KOHA OCMBICIEHEI TO-
2310 nonHee. B PAMKEX K88HTOBOH MEXEHHKH MOKHO TEOPCTHHCCKH BHIBCCTH
Ty TAGIHIY H JAE PEICKA3ATS (OCTOB CTAGHISHOCTN) ATeMEHTOB, Paspa-
‘GOTAHSI TRKGKC PAIIHUHBIE BAPHEHTSI TPAGHUECKOTO NPEICTABIEHHS TAOTHIL
(cefiuac ux mweercs Gonee cornw). Haubonee pacnpocTpaHeHsiM ssIseTes
nsHOnCpHO TSI BEpHAHT.

MoAHO HOTATTS, 40 1 GHOOTHS HPOFAET NOTOGH I My To: O HHTYHTHE
HOTO H KUECTBEHHOTO OIHCAHHS — K (JOPMATHIOBEHHOMY KOTHUECTBEHHOMY,
 HeMHOTHMH HEOOXOMMEINH apaveTpan, Cefiuac Wbl B HaUATE STOTO Iy TH.
T10K HAC CIETHT MHOTOOGPASHE PEATSHEIX OPFAHHIMOB H OHIHE WX NpH3HE-
K08, Jl13 1 715HEMLIErO IPOIBIACHHS 5 IEPEY¥0 OUCPETS HE XBETACT NOHSTHS
00 SMEMEHTAPHEIX CIHHHLIEX MHOTOK ICTONHOCTH (BH8107EX XHMHHECKIHX 3e-
MeHT08). HET TAKOKC IADAMETPE JU15 OLUCHKH MEPS!HX PA3SHTIS (242107 ATON-
Horo Howepa), o uew cerosa eme Y. [lapsi.

H rnasHoe: W3 NHOKCCTSA (AKTOPOS, BIHAIOUIX HA PASSHTHE (MyTALIH,
[PeKONGHHAIH, OTGOP, TeHHAR AKTHEHOCTS H T. 1), He BSLIEIEHO, HE OCOIHAHO
HHE I0CTASICHO B LIEHTP BHHMAHIS TIABHOE, HTO IEAHT 5 OCHOBE CTAHOBTEHHS
H PATSHTHS MHOTOKICTOMHOCTH, & HMEHHO: IPOLICCCS! CTILAATHSALINH  HHTE-
rpau (1. ¢ pasienenus Tpyns). BEHAS POTb STHX IPOLECCOB OTMENATACE
B Guatorin i counatoriy co speven Munst-3asapaca, A. Cunra, I Crenceps,
3. Jlopireiiava 1 1p. O148K0 110 CHX TIOD 3TH HIPOLECCS! TEPSIOTCH CPEH APYTHX,
HX TOHHMAHHE HEXOTHTCS H KEUECTBEHHOM i HHTYHTHBHOM YpOsHe., MoKHO
(CKA34TS, 470 HAYUHOFO HHCTPYMCH TADHS 1% OIIHCAH I HHTEp THCLAILTHHDHO-
IO BCTIEKTA STHX IPOLECCOB  KOTHHECTBEHHO/ XaDAKTEPHCTHKH MEpBI PasBi-
T3 BOBHKEIOUIHX COUMATEHSIX KOLIEKTHBOB IOKA He PA3PAGOTAHO.

B Teuenue paLIa NeT % NSITATCA PAISHTS (OPNATHIOBAHHSIF AnnapaT A1
KOIHYECTBCHHOTO BHATH32 NPOUEIYPS! pastencHis Tpyaa (bysKuni)  coun-
‘184070 acnexTa HoroxaeTouHo0CTH (CasocTsstos, 2008, 2010, 2012, 20142, 6).
KPETKOMY HAIOAEHHIO HONYUEHHBIX PESYIISTATOD H HX JaTsHefLeNy passi-
THIO W IOCBALICHA NIPEITArACNAS CTATS.
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Outians w3 Taxwx moMATHH ABAsETCR NOKITHE Mepennst L (ynsuindi, noz-
exauX pazenesio. Ero HeolXomumo onpexeaTs onsimsi myten. Jlpy-
UMM CTIOBEMH, HETIDEPBIBHBLH CIIEKT AKTHSHOCTH OpFHHIMA 5 CPEE HYKHO
PACHIEHHTS Ha OTACTSHSIE (YHKUHIH (ANDHMED, SALHTA OT CPEISL, NHTAHHE,
bIXaHHE, PASMHOACHHE, PASIPEKHMOCTS, NOJSHAHOCTS W T. A), KEKAYI
3 STHX yHKUHH MOKHO H JANCE PASIEINTS ¢ PASTHUHOF CTENEHSIO AETATE-
socri. Tlepeuens Taxux yxuwifi Oyaew oGosnasars Gyxsanu a, b, ¢, , ¢; 3
(pyHKUHH  HOATEAAT pa3IEnCHHI

TaKin e BEAHSM ABISETCH NOHATHE OO MEMOAMMTENSX GymKuMil (5
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Puc. 1. Crewaniscckos npea-
crsene  saewenrapuix_akron
puoSperenis notewuut, Caepey.
Bl okl sovpacTanve e
m iy, sonzesensx & paze-
e, 1 npoGperewe o rengpa
s noTeu (widpit ez Gk
s mpi pysax). Crosbeu wdp.
B aceoi sacri pucyka nokazsBacT
ey m e Gy, no-
sy noTesn.

%0

Hawew cryuse 310 KneTxH, 0B03HAUHOTES
py&xanu). Henoanutens, ssmomssonnii
nonmeuit HaGop dynKui, sBIsCTCS Opra-
HHIMOM, HenoTHEIF ~ CHENHATMIMDOBAN-
oM waenom opramiva. Beeaew Tamae
HOHSTHE WACATHIUOSAHHOTO MCXOAHOTD
OPrANMNIMA ~ OIHOKIETOWHOrO yHHBEpCa-
52 (HanpHMep, aveBH), CAMOCTORTENSHO 1
TomsKO 8 ceGa HenOTHAOETO Bee ByHK-
LM AHHCHHORO LWHKIIA B PEAHME ABTOHOM-
Horo serusasus (PAB) ¢ HOMOUIB0 Hata -
HBIX IpHMTHBHBIX TeXHOTOTHIL QyHKWHH
B 370M peKHME GyayT 0503HAURTECS CTPON-
st GyKsav npi KpyKaxX (phe. 1, Baep-
Xy). Oprasusw ¢ Taxis (yssumsNH B3
MOAHOCTH WX pasencHis He Hweer. Ecui
e YCI0BIHA CPEXLI BSIHYINT €FO BCTYHTS
Ha TS CTAHOBNEHHS MHOTOKIETOUHOCTH,
T0 570 CTEHOSHTCR BOIMOKHEIN Graroze-
P OCYWECTICHHIO TPEX JAEMENTAPHLIX
P —

TpuoBperenne novenumnii — nepssuit
Taxo axr. TlonoGHsie aKTHI OcymecTs -
HOTCH B HCTOPHHCCKOM PASBHTHM B XOZe
2pOMOp(hO308 MyTe SBOTIOLHORHSIX HOBO-
seenui W OTKPSITHIL, CO3TTOWMX OTCYT-
Craysomme pariee s03MOKHOCTH (NOTEHUMN)
cosepuencTaoBaHHs TeXHOTOTWH OTHpAS-
nesus Gy, ITi noTeH UMM nEpesOAT
dpysunn 5 pesciny, sonyexarouui creus-
‘anusaunio — PIIC. Mx npuoGperesine oo
conocTasHTs ¢ npHATHEN peweHii
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Puc. 2. Cxenamiseckoe mpeacTiBAcIS AN HOTEHINT, BOIUKHOBEIIS CHELH-
ATIOUPORRIIX KIETOK 3 X HHTErpALII B FHCTHONS. B BEpXHEIE HACTH NOKAIANO TPEBPA-
RACHINE FCHEPATISHAI NOTEH Ui 5 TPYKTYPHAE, 10X P4 ISALI 1 TEHEA 0TI BOSH KBIOI
et ncroR, Caeaa HATPAR0 NOKA32 STAIM P4 FEAEPETHRHSEX NOTEHLINT POLO-
HESAILHNKA  m, PABHON AT MYTEN HOPOACHIR sk APYTIOX CHELIATHCTOR  PEBPALIE
63 B YIKOCHEUNIIOHPORGAHORO CTISUNATICTA 10 GyHKLIN A (TOKAIHD YREMAEHHEN KO-
UHcCTEA GyKo BHYTPH KPYAKOR it 084705, ST OTPURGET POCT JHEPTIAHOCTI). AKATOTHTHO,
O © yEH MO HHCION AKTOR MPOTERAET CHELNIDALIR HCROTHTERST M 10 APYTHS
Btas Gy, CTpETKasn NOKIIM AR BOSHHKAIOUIX. CHEWAINCTOR. (Tpasie
€8 LIPS A3 G K I B P AKER O3HAAOT PEATIIOBRK I HEPATIIOBH I CTPY -
rypise noTeHb CTPOKA WADP 5 BEPXHEI H0CTH PHCYHKA NOKINBAST BETWSHRY 7 i SHEAD
THIOD ST SHPORE KX HETOSHTEIEH. B HIGEHEH YT PHEY i TPHBCACHS STaI CTa-
HORICHIR FHCTHOHOB © i, AR T, OTCYICTBHE FEREPUTHRHX IOTEHIIE Y HEKOTOPIIX
y e s PIC o6onaseno nyaain. 138 YIPOWIEHIS CHNBONKI 336Ch M A07EE CHELIATIH-
PRI By 8 KPYAKEX OBOIUSAIOTSR SIS BN PO HEHLNH By KB

BAHAIN NEDAMETPOM ABISETCH HHCIO (YK, NOTYSHBIIHX HOTEHLIHH.
‘OGo3auiN 3TOT NEPAMETP YePE3 m. DIEMEHTAPHEIN AKTOM TAKOFO PAIBHTHS
‘Gyaer npwzanHe (ByHKMK O1HOH NOTEHIAH K OCYIECTRIEHIO OTHOTO 2XTE
cneunanisau (cu. sie). Oyskuan 5 PIC 0003HauIM NPOHCHEIMH GyKsa-
i 1P KpyAKX i 08anax (phc. 1), Keaas 8H0Bb npHOGpETEHHAR NOTEHIHS
Gyaer oBosnavaTscn exummueli HAL cooTseTCTRYOUEH NPONHCHO DyKsoi.
Ho 10CKOISKY (YHKLIHI, PAHEE YAC IEPEBEICHHSIE B ITOT PEAHN, IPH BOSHHK-
"HOBCHHI OMEPEIHOTO AP THEDA TRKAE OCYILIECTAINIOT HOBOBBEAEHIS H PA3BH-
Ba0TCR, TO W M BCAKMH a3 00ESIAETCR 0 enHHLE (PHC. 1, HCnOTHHTENH
¢ m, passom T 0H0r0 20 ). Taxie 0Gpa3ON, HEnO nOTEHIMH y pa3IHY-
HBIX (hyHKUH I OK3IBECTCR HEOHHAKOBSIN — OHO CBH3EHO C IOPSIKON HX B03-
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[image: image6.png]HMKHOBEHIS, T. &, (HTOTEHCTHUECKIHM BOSPACTON: y ApesHHX dynKunii uHC1O
noTenui Gonsime, y MOTOZSIX —NeHsie,

TIpHOBPETEHHSIE HOTEHLIMH MOTYT COCPEIOTAUHBETECS Y HECKOTEKHX HIH
¥ OHOFO YHHBEPCATEHOTO POJOHEUATSHHKA 1 COCTABIION ETO KOMICTEHIHIO,
B (toresese 370 HECTIEUNATHIHPOBAHHEIE IPEKH, B OHTOFCHERE ~ JTOTS
Hx novesu consanst ¢ yssumnm s PIC 1 n0Ka3aHst wppani Ha1 npo-
mcHsin Gyksawi sse kpyka (pic. 1). Tlockomsky T noTesuMH npeasa-
IHAEHEI 1R IODOAIEHHS 04EPHAX KIETOK, HA30BEM HX (TOTEHIIH) TeHepd-
BB, T10CTEI0BATESHOCTS NPHOGPETEHHS TAKHX NOTEHIH/ MOAET OBITS
[PASHOF H JOTAHE YCTAHABIHBATSCS OIIBITHBIN MYTEM.

Peamsauns nOTeHuMii CoCTABINET BTOPEIE AKTEI asBHTHS. OHMH NOTYT
HIPOHCXOZHTS KAK B HCTOPHUECKOM, TAK H & HHMBIYATSHOM Pa3SHTHH. Pac-
‘COTPIM HX HA IDHMEDE PAIBHTHS POJOHASATEHHKA ¢ m=S (pHC. 2, BepXHAS
4acTs ces). TAKHE POIOHAUATEHIKH CIIOCOBHS! K HEOTPAHHHCHHOMY CHAME-
TpiuHOMY enennEo (GeceuEpTHE), UTO IPHBOIHT K NPOCTOMY POCTY HX HHCR
i He 3aTpArHBBET HOTEH M AL BMECTE C Te OHH CTIOCOBHS!H K PA3BHTHIO ¢ pea-
awsaumeH caonx noeni

Pea-Tusamist renepaTHBRLX mOTCH NI

‘OHa IPOHCXOTHT NyTEM OO IEH IS JOUEPHHX KIETOK C HOMOLISHO ACHN-
MeTPHUHSIX AeneHnii poNOHauATEHiKA, BOSHHKEIUME KIETKH NOTYUROT
OTEHMH K CreUHATHIAUMK 10 OZHOR U3 dyHKLMT, D10 03HRuACT NEpesOX
Taxoit Gy w3 PIIC 8 pexu ocymectsnsenofi cneunamusaunu (POC)
Ha piic. 25 epXHeil YACTI TAKHE (bYHKLUMH OGOSHAUCHE! IPOIHCHBINH GYKBEMH
B KpyAKEX 1 05418X. KaAas TaKas (YHKUS COXPAHSET CBOR0 HOPLHIO HOTEH-
i (wspsi HAx GyKBaNH 8 KPYAKEX), OJHAKO Terleph OHH EPECTAHOT GBITE re-
"HEPATHBHLINH H IPHOGPETAIOT HOBO KEMECTBO: CTIOCOBHOCTS KOHTPOHPOBATS
HpOECT CreUHATIRANH (PYHKIHFI H BOMHKHOSCHHE CHOLAATHIPOBEHHSIX
KeTouHBIX CTpYKTYp. HES08€M TAKHE NOTEHIIH CTPYKTYPHBIMM i 0003Ha-
s ppan Haz Gyxsav & KpyAKEX (pHe. 2)

“Tainn OGPA3OM, FeHEPATHEHSIE IOTEH UMK IPESPALEOTCS B CTYKTYPHEIE
H PACTDEAEIAIOTCR MEALY AOUEPHHMI KIETKANH. B STOM i COCTONT peati-
38R reHePATHBHEIX NOTEHUMIL, TOT MpOLECe WICT CKaUKAMH, EFO MOKHO
conocTasus ¢ AeTepuHALHE WIH KOMMHTHPOBAHHEN. UHCno 1 (ByHKMH,
YU BLIHX TAKHE NOTEHIHH (4, COOTBETCTBEHHO, YHEIO CICLINATHIHPOBAsH-
HBIX KIETOK), SB11€TCA BTOPSIM BKHSIM NEpAMETpoM passuTis. Hesepnanue
eHEpATHBHAIX NOTEHUMH KIATET IPENEN ACHMMETPHUHSIM NHTO3AM H 10D~
AEHHEO HOBBIX J0UEPHIX KIETOK CO CIIEUHATHIHPYIOUMMHCS dyHKLHSMH.

Peatimaiis CTPYKTYpHEIX noTeRi

BosMKLIHE 04EPHHE KAETKH, B COOTSETCTSHIH ¢ NPHOBPETEHHSIM HAGO0-

POM CTPYKTYPHAIX NOTEHi, OKA3SIBAOTCH CTEPMHHHPOSAHHEINI H2 OTIpE-

enenHoe HaTpaBEnHe CreunaTH3AK, JICTEPMHHALIAS IPOSBIRETCS B TON,
92



[image: image7.png]410 y KEK0H HOBOPOKEHHO KIETKH OZHA CTPYKTYPHAS HOTEHII OKAZSIBE-
etes peannaosanHol o7 poreHs (1pasas WH(pa Kaz Gyksofi & KpyKe) T
noTeHw 1 0G03HAuACT HANpEBTeHE AansHeliucH CreunaH3aH. OcTan-
HBie CTPYKTYDHSIE TOTEHIMH SBINIOTCH HEPEATHIOBEHHSIMM (1ebie UMDPS!
a1 GYKBAMH B KDYAKEX), H KIETKH IDHCTYIIZOT K HX PEATH3ALIAN IYTeN 0cy-
ecTanenus creunasaun. Konnuectso Taxix notesunii y axnoi dyns-
LM ONIPEZETSET UHCIO BOIMOKHSIX AKTOB €& CHEUHATHSAUMH.

Cheunansauis k110K npotexaer cneayiouy obpasow. lloxsesie Kax-
20K HOBOT JETEPMHHHPOSEHHOT KIETKH 03HAUACT OZHH BKT C€ CICLIHATH3ALMH
W ysennunsaeT sHauenue n Ha exuiuy. TIph STOM y BCEX paHCE BOMMKLIAX
AETEpMHHMPOBEHHSIX KIETOK (ByHiuH 5 POC TAKAE YBETHUHBAOT CBOM Crie-
MATH3AIIAEO KA EXHHLLY. DTeMeHTADHSI AXT TAKOH CIIEUMATH3ALIAH ~ PeATH-
381145 0240H CTPYKTYpHOH NOTEHLIIH 1 NpH 18 HE (ByHKLMK CrIoCOHOCTH 00e-
CHIEUHTS NOTPEGHOCTH OZHOTO NAPTHEDA. B PE3YIISTATE CEpHi TAKHX CrEUHATH-
Uit K1eTKH A EPEH LHPYIOTCA, COBEPILIEHCTEYS TEXHOIOrHI OTHPEBIEHHS
dyxunit 5 POC (KOHKpETHSIC AETAIH TOFO COBCPUICHCTBOBEHHS COCTABIRIOT
OTaeTsHBI ACTEKT AIBHTHS 1 3ech He SATPArHBAOTCS). B HTOTE B03pACTACT
CI0COGHOCTS KIETKH Y0BIETBOPATS IOTPEGHOCTH BO3PACTAIOLIETD HHCA Nap-
THepos. B sepxeil 4ACTH HC. 2 HIOKA3EHO, HTO ¢ POCTON 71 HOBOPOAIEHHEIE
KIETH HAUHHAIOT CBORO CIIEUHATH3LHIO Co Bce Bonee TuhepenpoBaKHor
cocronsis. TIpEE TSHOE HHCIO TEPMHHATHO CrIEUHATHSHPOBEHHEX dyHKUMi
(1 K1€70K) OnpezeseTES BETHAHHOM m.

‘OuesiH0, UTO 10 MEPE POCTA YHCIA 1 IPOHCXOTHT YMEHBUIEHHE dHCIE
"HEDEATHIOBAHHEIX W YSETHUEHHE PEATHIOBAHHSIX NOTEHIIHF. B Cansi ¢ Tin
Gyien PaSIHUATS HEDEATHIOBANHBI H PEATHIOBANHIE NOTEHIHIH (DHC. 2,
‘mepxsas acTs, nessic u npassic wibps! Hax Gyxaawi b xpyxax). H nockon-
Ky (YHKUHH BCTYIIBIOT HA NYTS CIICUMATH3ALIH HEOTHOBDENEHHO, HHEIO pea-
IBH30BAHHLIX CTPYKTYPHSIX NOTEHUMH Y HHX OKA3HIBACTCH pasHBiN. B oTume
OT 3TOF0 HHCIO HEPEATH3OBAHHEIX NOTEHLATE Y CrenHATHIPYENBIX dyHKUMi
" KEAIOM STAIIE PABHTHA BCCTI OIHHAKOBO.

MsTerpanins e H3HpOBANIbIX KCTOK B IHCTHONbI

'BOSHHKAIOUHE CCLIMATHCTSL YA€ HE BSIIONHAIOT HONHOTO HAGOPA (ByHK-
i, YTOBS! SSIAHTS, OHH HHTETPHPYIOTCR C I2PTHEPAMH HYTeM OGMEHA METa-
‘GomTaNH H yenyraws (pie. 2, Hiktss 4ACTS). B HTOFe 115 KEAOTO HaUeHHS
m BOSHHKAET NHOAECTBO KICTONHSIX TPYIIHPOSOK C PA3IHUHEINIH IHAUEHHS-
M 7 TIDEICTS IHIOUIX COGOH SEMEHTAPHBIE EHHHIIS! MHOTOKIETONHOCTH.
Mt sassain nx rwernonamm (Casoctasos, 2005). Brauae Mexxreroussii
OGMEH B THCTHOHE MOT OCYILIECTAITECS IPH HETIOCPEICTEHHOM KIETOUHOM
KOHTRKTE, & 10CIIE H3OGPETEH IS H HOBOBBEEHH BHEKIETOUHORO METPHKCE (06
el KACCHI) H 3TEM KICTOR-TIOCPEHHKOB (MEIOIEPNS) — C HX HOMOLLSIO.

HiraK, OcyECTBAEHME TPEX OIHCAHHBIX AKTOB ¢ H3MEHEHHEN m i 11 H CO-
(CTABISET NPOFPECCHBHOE PASBHTHE THCTHOHOS. ITO PATBHTHE LMK THUHO: OHO

)




[image: image8.png]HMHHBETER C YHHBCPCATLHOTO POJOHEUATSHHKA  IAKEHUHBEETCH HCNEPTE-
Hite ero noTenwfi. TIph STOM, B OTIHUHE 0T HEOUESIIHOTO NPHOBPETEHHS
nOTEHuIH, NPOUECCH! CICUMATHIALMI KICTOK H HX WATETPAIHH SBIAOTCH
pHAMBIN IPOABICHHEM TAKOFO PA3BHTHA. THCTHON KAK JNEMEHTAPHAS CIHHH-
L& MHOTOKIETONHOCTH npeaCTABNSET COBO/ HOBIF, YCTOR uMBBL K pexy K-
OsiaMY  YryCKaewsifi 10 CHX 10D CAMOCTORTEIIsHbIii 0BBEKT GHOTOrHH pas-
BT, SAHMNAIOLNTE YPOBEHD MEALY KICTKANH i TRAHANH (CABOCTSAHOB,
2005). Tlo caoeMy 3HMEHHEO THCTHOHS! 5 GHOTIOTHH HIPAIOT TY A€ POIB, 4TO
MOTEKYIS B XHAHH.

M3vepertie e PASTIIEIX HOTCHINIE B PAIBITHN THCTHOHOB,

Tiposezentas (JOPMATHIAUMS BEPSSIE NO3BOTAIA PASICTHTS NOTEHIHN
HA TEHEPATHSHSIE 1 CTPYKTYDHSIE, PEATHIOBEHHEIE U HepeanisosanHsie. Kpo-
M€ TOFO, OHE NIO3BOTACT ABATS ONHCAHHE KOTHUCCTSA PALTHUHSIX HOTEHUMH
HE TOISKO y OTACTSHBIX (YHKLAT, HO H Y THCTHOHA B LENOM 110 MEPE €ro pa-
suris, Voemnies s 3om.

Baitsin CaofiCTaoN HOTEHWHI ABIACTCH HX ALTATHBHOCTS, G1Ar01aps

MY MOKHO HAXOIHTS HE TONSKO HX WHCIO AT KEAOH (BYHKUMH 5 OTIETE~
HOCTH, HO 1 OBiliee MHEAO Beex moTeH 10 sce dysKuHIN. IO wHCIO S
34BHCHT TOISKO OT m, 13T 38BHCHMOCTS HOCHT CEZY O XEPAKTEP:
12 (1=m)m [0}
Beuuita S 0KA3IB8ET CYMMADHOE KOHUECTSO HOTEHMH, IPHOGPETEHHEIX
‘BCeMM (IYHKUHAMIH THCTHOHA B PA3BHTHH TyTeM apOMOp(O308. ITa e BemH-
aHa ~1 10Ka38IB8ET OBILIEE YHENO KIETOK TCHEATOTHYECKOrO JCPEsd, KAK 5T0
MOAHO BHETS Ha IpHEDE PiC. 2. KOHKPETHSIE MEXAHHIMSI JAHCH B KIETKAX
KOIHUECTSE NOTEHWH/I IOKA HEHIBECTHEL  HYAJHOTCH B HCCIEIOBAHHN, 310
MOFyT GuiT CrieasHsie yuacTRH wouameib THK.

PacemoTpin Teneps oensHsle sust noTenuii. Baiwe Geuro ckasaso, uto
SHCIO e I30BAHHAIX CTPYKTYPHSIX S, Horesuni y byl 5 POC oxassi-
saeTes passsiv (pic. 2, npassic wippsi A Oyxsawk 5 kpysxex). Toraa obuee
“MENO TaKMX noTeHUMH Y Beex dyHKUMH THCTHOHA 3ABHCHT TOISKO OT 1 1 3Ta
38BHCHMOCTS HOCHT creayroui XapaxTep:

S, =172 (1=nn @
KaK MOKHO BH1€TS, 378 38HCHMGCTS B4810THYHA 10KA38HHOF 5 (1) 1 CripaBes-
awsa 115 21050r0 1.

B oraiaie 07 S i S, OBiice SHCIO HEPEATHIOBIHHEIX CTYKTYPHSIX S,
noTeHuH y CreuNATHIHDYROLIXCS (hyHKIUMH THOTHOHA 3ABHCHT e OT 060~
X napaveTpos m i n. JLia K&A10H OTAETSHOT (YHKLIH THCTHORA 3TO WHCIO
OMHAKOBO  PABHO PASHOCTI /m — 1 (1eBEIE WHBPE! AL ByKBaMH B KpYAKEX HE
phc. 2). TOra CYMMEPHOE YHCTO HEPERTH3OBAHHEIX CTPYKTYPHSIX HOTEHUMH
S,y Beex dynxuii rucTHON pasHo:

S, = m=mn @
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[image: image9.png]W3 seapasenii (1), ()  (3) MOKHO HaTH HHCIO HEPEATHIOBAHHEIX reHe-
PATHSHBIX S|, OTEHUATE THCTHOHA. OWESHIHO, UTO 3T0 UHCIO PABHO PASHOCTH
S(5,.+ 5, ) TloacTasiB SHadeHIts STiX BCTHNIH U HPOBCAR HPOCTENLIHE Fpe-
OBpa30BaHHS, NOTYHACN, HTO S, 3ABHCHT OT m W 1 CAEIYHOUIHN 00PA3ON:
S, = U2 m=nm=n=1) @
HaKoHet, 3 Yxe HalTeHHSIX BpaXeHn i MOKHO HaiTH 1 noCaeTHH no-
KA3ATETS, XEDEKTEPHSYIOWNMH IMHAMHKY NOTEHUF B DAIBHTHN, & HMCHHO:
U0 PEATHIOBEHHIX FCHEPATHBHBIX HOTEH M S,,, OUEBIHIHO, 4TO OHO pastO
CYMME HEDEATH3OBAHHSIX H PCATH3OBEHHBIX CTPY KTYDHEIX NOTEH I M pas-
"HOCTH Ay OBLIH HHCTON HOTEHH H UHCION HEPEATH3OBAHHEIX FeHEpa-
THBHBIX nOTeHWHH, T
S, =8, =S =5=5,=12Cm-n=ln ©
Mrax, ¢ HOMOWIBO OCHOSHBIX 12PAMETPOB NPOUEAYPEI PasAEneHis (yHk-
i (7 1 7) MOAHO HEXOZHTS He TO1BKO OBULMH YT HOTEHLIH, HO 1 PA3AENITS
HX H2 OTICTLHBIC BIISI W, TEM CAMSIM, FOBOPHTS O CTPYKTYPE 3TOTO NyIa, &
TAKAE XEDEKTEH3OBATS €ro WieHeHHs 5 pazswTin. B rpaduucckoii dopue
370 10KA38H0 Ha PHC. 3 (113 HATIAIHOCTH SHAUEHMS m 1 YBeTHuEnsI 10 10).
MOKHO SHICTS, HTO 15 KEKIOPO SHAUEHHS m 5 TEHICHIASX HIMCHEHHS
SHCTEHHBIX COOTHOWEHHH PATHUHBIX NOTEHUMH NPOCTEAHBEOTCH UETKHE
3aK0HOMEPHOCTH. Tak, KPHBSIE, TIOKAISIBHOINE HHCTIO PEATH3OBAHHEIX H HE-
POATHI0BEHHEIX [CHEPATHBHEIX NIOTEHUMH, CHMMETDHYHEI OTHOCHTEISHO 0=
[PH3OHTAIH, IOXOASLLEH HEPE3 CEPENHHY OCH S H HMEIOT TOUKY EPECeucHis,

S

Puc. 3. Tpafscckoe IpEACTAREHIHE IONEHEIINE KOTHAECTAA FEHEPATHBHAIX H ETPYKTYP-
s nozewn FicTHoN08 & pasaimine npit m=l0. [ 06 ABEUCE 1 OPANKAT OTIOREH BE-
a7 0 30 S norenun, Test e [ 570 SHEA0 HEPEATIIOBULX I PEATIBOBRHLX.
enepaT BB HoTenE, Crp 1 CTp- 370 4HCI0 HEPEAIIOBNIX H PEATIOOBIH KX CTPYK-
TypHiX HOTEN I ChCE TONCK PARHOBECIS PATSACHEN B TERCTE. JOHE AUITHBHOTO NAKCH-
LY B2E7HA BEPTHRA AN OTPEIKANI, JOHS CAETCTSR i (IPEIOCTID — WTPIXOBLEN.
o



[image: image10.png]B KOTOPOH HHCIO PEATHIOBEHHEIX H HEEATHSOBRHHBIX TEHEPATHBHEIX N0~
resumi ypastusaetes. Hasosew ee TOWKOH PABHOBECHS TeHEPATHBHLIX 10~
Temuit Kpowie TOro, KpHSsie, N0KA3SIBAIOIE WHCIO PEATHS0BEHHEIX CTPYK-
TYPHEIX H HEDEATHIOBAHHEIX TEHEDATHBHLIX NOTEHIHF CHVMETDHUHEL OTHO-
CHTEISHO BEPTHKAH, IPOXOZAILEH HEPE3 CEPETHHY OCH 7 1 TAKGKE NEpecexa
fores. Hasosew 370 nepeceuenne T0MKON PABHOBECHS CHEMAHHLIX HOTEH-
i, 3HMEHHE STHX TOHEK MSI PACCMOTHM HIKE. UHCIO HEPERTHIOBEHHEX
‘CTPYKTYPHSIX NOTEHIM/i THCTHOHOB AOCTHTACT MAKCHMYMA B CEPEIHHE CTPOK
H CHVMETPHHO MHHHMHSHDYETCS B HX HAUATE H KOHLE, 1IDH TOM Y UTHSIX
m MEKCHMYM OZHH, 8 y HOETHSIX — A8a. TaxiM 0GPa3OM, NADAETPS! m 1 1
HO3BOIOT KOTHHECTAEHHO OIHCBIBATS KaK OOLICE MHCTIO NOTEHH, TaK 1 H3-
eseHis HX cocTasa 5 passuTii. T10KA 3TO ONHCAHHE HOCKT THIOTETHYECKHH
xapaxtep. [1posepKa PEACKEISIBAENOH THHAMHK H IOTEHLH COCTABISET BEK-
HYH0 HOBYIO 38144y HKCHIEPHMEHTASHOR GHOTOTHH PA3SHTHS.

3aKoH COXpANCHNS NOTERINIE THCTHONA
H IOMCXOA TCHHE CTBOI0BBIX KACTOK

‘Oncatas JHHAVHKA HOTEHUMH NO3BOTAET CIETATS BEAHOE JEKTIOUCHHE,
Aunienso: 8 cooraerersui ¢ (1), 8 10G0m cemefiCTse THCTHOROB OGCE HCIO
noTenuuii S onpeensercs senunnof napaverpa m (ancra pynsuinii 5 PIC)
H MEHSETCR TONBKO ¢ €ro uBveresHen. JLIs NPOUEIYPS! PAYIETEH IS TPYAE 3T
nonoAenme Hueer cury 3axona. CopMYIHPYeN €ro cneayiom OBpaloN:
B PASBHTIN FHCTHONOB IPH HEWSMENHOM /i 050N JHAEHN 1 OBilEe e~
210 HOTEHII OCTAETES! HOCTONNHIM, MEHSICTCS WL COOTHOIIEHMHE TeHepi-
THBHLIX  €TPYKTYPHLLX, PEATH3OBANHLIX H HEDEATHIOBANBIX NOTeHIMiL.

‘opwasHo 31OT 3aK0H & rpadseckoli dopwe noxasaH Ka puc. 3. Aami-
THUECKH €F0 MOHO SATHCATS CIEIYIOHN OOPAION:

§=85,-8. =S, um
S= V2(m-nm w1 m - =12+ n = V2m=Dm  (6)

113 57010 38K0H BEITEKAET BAKHOE CIEACTBHE: IOCKONSKY 110 MEpE passi-
T 1015 HEPERHA0BEHHEIX TEHEPATHEHBIX IOTEHIATE I1ACT, 3 UHEIO CrUH-
ATHSMPOBAHHEIX KICTOK PACTET, TO BOSHHKAET MOMHT, KOJd HOTEHUMH Ha
BCEX HAUMHACT HE XBATATS. ITO IPOHCKOIHT 5 TOUKE PASHOBECHS TEHEPETH
HeIX noTenuH, OHa AETHT WHKT PAISHTHS Ha 8¢ HEDABHSIC UCTI B 180/
HACTH BCE KIETKH THCTHOHA MOTYT OBTAZATS TEHEDATHSHSIMM HOTEHLMAMH
(UpH HX PABHOMEPHOM PACIPEETEHHH MEAZY KIETKAMH), B IABOH — He Bee.
C momenTa npoXoAeHHs 370l TouKH BO3pACTAOMAR uACTS ByrKuAii 8 PIIC y
'BOMHKAHOLIX ClOIHATHIPOBEHHBIX KIETOK OCTAETS 6€3 FEHEPATHBHEIX 10~
Tesumi (42 pue. 2 3TH yKuH 0Go3aueHs! Hy ). TOLE MOKHO CKA3TS,
4T0 5 PAIBHTHI THCTHOHOB HOSSIE CTIEUMATHCTEI TIOPOAEIOTER TONSKO POZO-
HMATGHBINH KICTKAMM C HOHYIESSIMH [EHEDATHBHEINH HOTEHUMSMH. OHM
 Gyayr crsonossim. KieTki 03 reHCPATHBHEIX NOTEHUMH MOTYT THus
9




[image: image11.png]YBETHUHBATS CBOR CIILHATHAIO B COOTBETCTSHI CO CTPYKTYPHEIMH HOTeH-
LHAAH, HO GBITS POJOHANEIBHHKAMH HOBSIX CTIEUHATHCTOB OHH HECTIOCOBHSI.

Taxin 0Bpasow, 38KOH COXpAHHIS NOTEHWHFI BEPBHE JACT NPOCTOE
OBbACHEHHE TOrO, TIOUENY HE MOTYT GSITS CTBOTOBEINMH BCE KIETKH (3PEIOrO)
"PHCTHONS, IOUENY IDOHCXOLIHT HCHEPIHHE IOTEH N B PA3SHTHN, A TRIGAE 10~
My Y OIHHX CTBQIOBSIX KIETOK HAG0p NOTEHWH/ GOTSILE, Y APYTHX — MeHBE.
(OTMETIHM, 4TO 5 PAMKAX STOFO 3AKOHE XAPAKTED PACTIPEEEHIS NOTEHLITE MEK-
A KICTKAMIH MOACT PA3THUATECH H J0AEH ONPEAINTSCS OSITHSIM IYTEN.

Mirerpasias Mepa N npOrpeccuBiOr0 PasBHTHS! IHCTHORA

Kaxe 65110 CA38HO, IPHOGPETEHHE NOTEHIAT, & TRIOAE HX PEATH3ALIS ny-
TeM CHCUHATHAIN 1 HHTErPALMH KICTOK H COCTABISIOT HMEMEHTADHEIC AKTS!
HIPOTPECCHBHOTO Pa3SHTHS THCTHOHOB, CaA3aHHSIE C THNI BXTANMH IAPAMETDS!
m W BHIEPBSIE 03BOTIOT OLEHHBATS MepY TAKOFO PA3BHTHS. ITOM Mepof Bbi-
crynaer ofuee unco N acex axTos passuTis. Hs sauenuil m i n OHO Haxo-
awTes crenyrouin oGpason:

N=S<nuwmN=12(+mm=n @

BEKHO HOZ4EPKHYT, UTO N18AMETP 71 (AHCTO CHEUHATHIHPOBAHHBIX By
MM KIETOUHBIX THIIOB B COCTASE THCTHOHOB) SBISETCA SKCICPHMEHTRISHO
‘ONPEIETAENEIN H 110 HEMy MOKHO CYAHTS O BENHUHHE m, & CTan0 GaiTs, 1 N.

HraK, 10 APAMETDAN m H 7 MOKHO HAXOIHTS YHCIEHHYIO MEPY PA3BH-
THS THCTHOHOB. E€ MOAHO CONOCTABHTS C STOMHSIM BECOM XHMHHECKHX e~
eTos. BoswoAHO peusese 1 OGpATHOT 38784H — 10 BeTHANHE N MOKHO
onpexeus suasenne m u n. lloapoGuee 31T sonpoc Gsun pacemoTpes pasee
(CasoeTssnos, 2012 a).

TIPABIIA (TIOCTYJIATBI) PA3BHTHS

Pa3ierente TPy B PEATSHBIX COOBULECTSAX MOKET PELIAMCHTHDOBATECS
[PASIHH I HAGODAM H IPABILT, HOAPOGHO ONHCAHHBIX patiee (CABOCTAHOB,
2005, 2010, 2012, 2014). TIpisezen npisiep npocreiiusero ux Hagopa Ans waea-
IMIHPOBEHHOTO THTHOA.

1) FeXOHBIMH 115 PA3SHTIHS SBIA0TCS SSTOHOMHSIE KIETKH — YHHBEPCa-
181, BBIOTHAOMHE BCE (BYHKIMH TOTSKO 215 CEBs, T. €. 8 PAB.

2) B npouecce passiTits cocras HaGopa (hysxumi L, SsIIONHAEMSIX THCTH-
‘OHOM, OCTACTCS HEHIMEHHEIM, MEHSIOTCS THILIS PEAHMS! H TEXHONOTHI HX 0CY-
wecTanenus.

3 Hoenexosatensiocrs npuoGperesis noTesuii n0STOpsETEs B n0CTE0-
BaTeNSHOCTH HX peanu3ANF. DTO NPASATO NOSTOPEHHS ABISETCH BHATONON
saxona Bapa.

4) OBecrieuennocTs scex wneHos rHTHORA HonHBIN HaGopos kit L
COXpaHsETEs, MEHAIOTCS TS CrI0COBS! TAKOH 0GECTIEUEHHOCTH NyTeN E8TO-
"HOMHOFO HX BBITONHEHINS HTH HATETDALIMH C IAPTHEPANH.

o



[image: image12.png]5) OButee wHER0 (hyHKIMH, BBITONHAEMSIX K&K 161 HCTOTHHTETEM, OCTAET-
1 HOCTORHHSIM, HO WX PA3HOOGPAZHE 110 MEDE CHIEHATHSAIHH YMEHBUIALTES.

6) Bee Crieuna e i 00CCIICHHBAOT 110 PASHOMY UHCIY NEPTHEPOS.

7) Kexili HCIOTHATENS MOKET CEUMATHSHPOBATSCS HA BHIOTHEHHE
T0115K0 0110 KaxOf-1HG0 (KA.

8) HTerpauiis nPOHCXOIHT TOTSKO € 000K0HOT BSIF0ROH (MyTyRTHN).

9) MenonnuTen WHTErpHYIOTCR 563 HOCPEAHHKO 10 IPHALMIY (TSl —
e, 5~ Teben.

10) Bee crieunannsuposaHsic (yHKUAH TEXHOTOTHUECKH COBMECTHMS!
H MOryT es0Bo1H0 KoMBHHHpOBATECS.

11) Bee wiestst ruCTHOHE HMEOT 0BIEE IPOHCXOKTEHHE.

3TH IPABIAIA JAHOT HEKOTOPOE NPEICTASIICHHE O TON, KAKHMH OTPRHHHEHHS-
A MOKET PETTAMCHTHPOBATSCS PASIETEHHE TPYIA B 1I00OH CHOTENE HEBHCHMO
T e npHPOSL. HIX MOAHO MOTUDHIIHPOBATS, YTOUHSATS H TeN CAMBIM PA3BHBATS
TR0, ATATHPYS €& K PASIHUHEIN YACTHEN cyuasy. HeKoTopsie npuepst
raxo Monmduxatn Geuin noxasans: panee (Casoctsanos, 2012, 2014a).

(OCHOBHBIE PE3V/IETATBI

PACCMOTPHN TETIEPs MHOKECTSO THCTHOHOS, BOMOKHEIX B PAMKEX IDHHS-
Taix npasu.
‘3AKOH MEPHOTHUIECKOTO PAIBHTHS FHCTHONOB.

Kak G110 CKE32H0, [DOTPECCHBHOE PAIBHTHE THCTHOHOS CBOTHTCS K Y Be-
awuenio oBuero unena N scex ero axtos. Ipi 3Tom OKE3ATOCE, 4TO COCTES
HCTPYKTY DA B03HMKAIOUIX THCTHOHOB XAPAKTEDH3YETCH HIEPHOIHUECKHN 38~
KOHOM: P MOHOTOHHOM OCTE 0BIIEr0 1HEa N AKTOB PABITHS CoCTaB
W ETPYKTYPA THETHOHOB IEpHOTWUEEKM NOBTOPSIOTCs. T padiscck nepi-
OHUECKES 3ABHCHMOCTS UHC:A 1 CICLIATHSNPOBAHHBIX dyHKLMT ( K1ETOK)
o7 Nnoxasana na puc. 4 THCTHOHSI  HyTessi 3HaucHHeN 7 (0503HaUCHSI Hy-
1M HA FOPH3OHTRTEHOTE OCH) IDENCTABIAIOT COGOT CTAHH OIHOKIETOUHEIX
POIOHAMANSHHKOS, NEPAMETP m Y KOTOPEIX NOCICIOBATENSHO BOSPACTECT.
HiHTepsans: MEAY ITHMMH POIOHEUATEHHKEMH NPEICTABIAIOT COGOR LMKISL
PA3BATHS, JTHHA KOTOPSIX YBETHUHBACTCS HA CIMHHLLY H ONPEIETACTCS Be-
B0 m. TIpEEns HOE 4HEno LHKI0S (IEPHOOS) ONPEAETAETER BeTHHOM
L. Taxw 0GPE30M, 5 PA3SHTHH PEryIAPHO HOBTOPRIOTCA STAIIS! YCIOKHEHHS
H Y npOIEH IS, TO O3HAUAET, 4TO CTPYKTY PEI FHCTHOHOB HIOBTOPRIOTCR B pas-
BHTHH \HOFO PE3, TIOBTOPSIOTCS H CTAHH OZIHOKTETONHBIX POTOHEUATSHHKOB.
JneCs MBl HAXOIHN EUlE O1HO ACTHOE NpOABIEHHe AeficTaysouero 5 TIppo-
1€ 0BT 3AK0HA TIEPHOHHECKOTO IPOTPECCHBHOTO PASBHTH (110 CIHPATI)
H IEPEXOTA KOTHULCTSE B KaueCTRON.

o8
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Pt 4. Tpaiiccros npEACTABAIIS JAKOH NEPHOIIAESKOO PasITHS rHErHOHOS. [To
ocu acupce oTaoena peawssa N — OGS SHCAD AXTOR PAJRTHR FICTHON, & TAKKE 3hi-
SR T 0 OCH OPAMHAT — BEHIA A, 7. & SHEA0 CHELNATIMPOBIHL KASTOR THETHONA.

Tlepoteckan Tab1nma Kax MozeTH

eCTeCTBENHO CHOTEMbI THCTHONOB
PACHIONAAs THCTHONSI ¢ OIHHAKOSSIM SHAUEHHEN /m & CTPOKH, & ¢ OLHHAKO-
BSIM 71— B CTONGUS, HX MOKHO KNACCHHUMPOBATS B B e A5y XMeDHOTi nepHO-
awsecsoi Tabuust (ph. 5). Howepa ee crpos passist wcry m dynsuaii s PIIC
HKOIHUECTBY TeHepATHBHEIX nOTEHIF Y cAMOR «pesteily (ByRKuMK; HOVEpa
CTONGUOB — dHCTY n ClEHATHIHPOBEHHEIX ByHKUHF 1 KIETOK reTHOHOB. TTo-
PAIKOBBIE HOMEPA THCTHOHOB (TOKA3AHEI B 1EBOM BEPXHEM YTITY AUECK) PASHS!
‘semune N, KOTHUECTSO pa3IHUHEIX NOTEHIHT B KEAIOM THCTHOHE TIOKA3EHO
wpani 5 (paBOF uacTH sueex. Cyna HEPEATHIOBEHHEIX 1 PEATIIOBEHHSIX
resepaTHBHLIX NOTEHWHT (15YX BEPXHHX WHJP), & TAKKE CYNMA HEPERTH3O-
BAHHEIX TEHEPATHBHEIX H BCEX CTPYKTYPHEIX HOTEH M H (BepXHEi  JyX Hitk-
X WADP) BCCTAR PASHEI H HOKA3EIBHOT ODULCE HHCIO S HOTEHUMH THCTHOHA.
KIETKH KEAI0T0 THCTHOE HMEOT PA3ITHAHOE UHCIO PEATHIOBAHHELX, HO O~
HAKOBOE HCO HEPEATH3OBAHHSIX CTPYKTYPHSIX HOTeHUMH (Ipassie 1 essie
eI B KpyAKaX cOTBETCTBCHHO). B PAMKEX KA 10 CTPOKH TAGIHIS (MK~
18 paseHTHS) AeHcTEYCT YCTAHOBNCHHBITE BSILC 3AKOH COXPRHEHIHA MOTEHUMIL
B paNKEX KEK107O CTONOUA A1 BCEX AUCEK XEPAKTEPHO OCTORHCTSO CYMMEL
[PeAIH30BAHHBIX CTPY KTYPHSIX NOTEHIATE (41K HHE 1paBSIE UHbPSi & wueiKax).
Tonyuentias neprozseckas TabHua ssIAeTC NpoCTH e 1ByXMepHOT
MOIENEHO ECTECTBEHHOM CHOTEMSI THCTHOHOB M COCTABTSIOWIX HX KIETOK.
B ee pawkax nopsaxossif Howep N THCTHOH NOK3HIBEET TS OBLEe HHETO
KTOB IOTPECCHBHOFO PA3SHTIS, OZHAKO HHYETO HE TOSOPHT O BOIOKHON
[PA3HOOGA3MH KAUECTBCHHOTO COCTABa dyHKILHH, BOBICHEHHEIX B paSIeTEHHE.
%
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Puc. 5. Tlcpuo riccxas TAOANI CHCTHORDS © USRS BEPHINTANL PUIAEASHNS
byt wexay kaeTcasn (06 wackenns 8 T0Te). B yaeaoft auclie — HEXOIHI yiHBP-
s, B usom Bce ywKune (o502 CTRONHNI YKBDN) SSTOHOMND i TOTRD
238 ceBs. Houepa Crpos mi N0 3sBai0T 4410 dyskuel, RPUOGPETIIIX TOTERIUNN K SHE-
‘auauen Howepa cT016105 1 MOKAIBROT HE0 ChEMATIGMPORIIHLIY By i (0603
ek PO KCHENH GyKBAMH BYTPI KPY-AKOB) i, COOTAETCT i, KETOR. LU 8 2c80N
Bcpen yray wucex oG0aHaOT nopRakome HoNepa N ricTionos, Liugpis 8 3¢s0w ke
3y mse— a0 H I00TONOS, PAIIIMUOUINGS COSTARON CHELKMIHPOBANHLY GyHKUF,
o Coxpanmoue oaakonoe suaserune N. LuBpi & IpAoO 40CTH RACEK NORINBUOT CHPXY
B S0 HEPEATIOBAKAY  PEATIIOBAHLLX TEHEPITHBHLY, & THCKE HEPELTIIOBUA N
[r e ——

JIpyrini C1088MH, O J8ET HHTErPATBHYIO, HO He MhepeHIMATEHYIO Xa-
paxrepucTHy passiTis. HO ecnn MOTMBHUMPOBATS TPETEE NPASATO PE3Bi-
T3 1 IPAATS ApYTOF NOPAIOK CreUHATHIANIF, TO STO NPHBOIHT K BEpbi-
posaio cocrasa ruerHoHos. Hanpiviep, rHCTHOH, Haxotsuuics & suchixe
Ne 8 neponuuecofi Tabuusl, cvokeT npuHHNaTS coctas AB, AC u BC. Ta-
KHE THCTHOHE! ABIAIOTCR HIOTONANH, IOCKONSKY OCTAIOTCA B Toft e sucike
100



[image: image15.png]Ta.1IHLEL, KOTOPAS CTAHOBHTCH TPEXMepHO. B oBien sitae unco H s03mok-
HBIX H30TONOB 18 KA% 10/ Aueliku TAGAUIE! MOKHO 3ANHCATS KAK UHCIO CO-
ueTRHMH CACAYIOWIM 0GPa3oM:
H=C, ®

D10 WHCIO YKAIAHO B JIEBOM HILKHEM YEAy nucek. COBOKYIIHOCTS TAKHX dHCe!
IOKA3IBACT, 4TO (JOPMATEHOH OCHOBOF TPEXMEPHOrO BAPHAHTA TAGIHLISI A8 13-
eton Tpeyromsiis Hacka:a. [pECIEHO WIC10 BGEX H3OTOMOS K0T cTpoKt
Ta6LE! pasHO 2. BKHO OTMTHTS, UTO HOMEPA H3OTONOS M0G0 AueiKit
TAKAE NOLIAIOTCS KOIHYECTBEHHOMY onpeaencio. HeoGXommsle 113 310ro
(opuysl Baiseaensi s padote H.E. Tumomescxoit (2004).

OrueTiy, 4TO BOMOKHYR (HIMOIOTHUCCKYIO CBA3AHHOCT yHKUMI
5 POC MOKHO YUeCTs, OTMEHHS 1PaBiLI0 passiTits Nel0. 3ro Moser cyme-
CTBEHHO CHIKATS UNCIIO PEATH3YeMbIX coderaruii H_ hynxunii s POC. Cpas-
HIBAR 370 IO © MAKCUMAZBHAN IO H TOOPOTHYECK BOMNOKHAIX ik
CTHOHOB, MOKHO OLCHUBATS (H3HOIOTHUCCKYO CBA38HHOCTS (yHKLILH 8 POC
xoanuectseno (Casoctsunos, 2005). loiyuaewsiii 8 pesyisTate nokasarets
ByAeT 818 THCH HHTErpaIsHOR Mepolt (C) Takofi cas3aHHOCTIE
~H,H ©

Asanusupys cnewnpuky coseraiomuxcs 8 POC (yHKuui, MOKHO HHTE-
TPAIBHYIO OLEHKY HX (H3HOTOrHUECKOl CBASHOCTH ONONHATS e¢ Aupideper-
e —cy

B SAKAIONCHIC OTMCTI, 47O PASSHTHE MOXCT HPOTCKAT B PASIHAHX yor
08X cpeasl. MoAHDHUHPYS IPABILIA PAIIEIEHHS (YHKILHH, MOKHO YUHTEI
BATS 3TH YCI0BMS i NOIYUATS APYTHE (OPMBI EPHOMUCCKIX TAGIIL, & Tak-
K BHCTAD/HUHBIC BAPUAHTE! THCTHOHOB. TH BADHAHTS PACCMOTPCHBI HAMH
‘B npeasi Ay padorax (CasocTensos, 2005, 2014a, 6).

Ofimas XapaKTEPHETIKA 0Ty HEHHO CHCTCMbE THCTHONOB
‘Onmcasas NEPHOTHYECKAS TAGTHIA SBIAETCH CCTECTACHHOM Hereneano-
THUECKOTi CHCTEMOH THCTHOHOB H IPECTARNAET COBOH NPOCTPAHCTS 10T H-
HECKINX BO3MOKHOCTEN 18 PAIBHTHS MHOTOKIETOWHOCTH. OHA NOCTPOEHA
HE IyTeM HOIpEAAHS TABTHLE XHMHUCCKIX YIEMEHTOR, HO ABTAETCH pe-
3Y/ISTATOM AHATH3E HHTEDIHCUMITAADHOTO ACTEKTA IPOUEAYDSI PA3IETE-
s Tpy2a. TaGIHIA XEPAKTEDH3YETCS ACHSIMMH H IKCIIEPHMEHTATEHO OIpe-
CTAEMEINH 1APAMETDANH, NPHTOIHSINH LTS NPOTHOSHPOBAHHS  HIMEPE-
s passuTis. OCHOBHSIC H3 HHX — 370 L, m H 1, 3 HUX J€rKO 0Ty 4BKOTCR
‘nponsoznsie napametpst N, H w uneno pasuunsix novenwfi, Conoctas s
Ty TaGILY ¢ TAGTHIEH XHMHYECKHX FMEMEHTOB, MOAHO CKA3ATS, 4TO 1O~
paakossiil HOMEp N THCTHOHA COOTBCTCTSYET 38DAIY AIPA, HOMEP CTPOKH
m ~ WHE1Y FMEKTPOHHBIX OGOTOMEX i HOMEPY NEPHOT, 3AKOH COXPEHEHHS
HOTEHUMH COOTBETCTBYET NOCTORHCTEY PASPELICHHOTO HHCNA YICKTPOHOB
B PAMKAX NEPHOZA, HOMED CTONOUE 7 COOTSETCTBYET YHCIY ICKTPOHOB
w01



[image: image16.png]Ha 3anommsenoll ooouxe. VeeT WI0TONOS AenaeT 3Ty TAGIALY TpeX-
MepHoH. [paduueckoe npeacTannenue TAGTHIS! COOTBETCTBYET BAPHAHTY
EPHOTHUECKOH TAGTHIS! FTEMEHTOB, H3BECTHOMY KK ICBOCTOPOHHAS Ci-
crewa anementon Kanera.

Tonowesme rHCTHOHa 5 TAGTHLE OJHOIMANHO 3A1ACT BCE ero CB0MCTSA, 4TO
H 20mAHO GuITs XapaxTepHO 21x ecrecTaeix cueren (lioGnuies, 1982). Tax,
D SHACHHIH 10 CTOIGUAM TAGIHILS! BHH3 IPOHCXOTHT OCYLIECTBIEHHE HOBO-
‘seen il 1 yBenHueHHe anera noTenLHi, [IpHMEDHSITi nepeucHS TAKHX HOBO-
‘sezenii pacemoTpes Hawi pasee (Casoctastos, 20142). B wrore s nesofi uacri
TAGMIS, 5 HYICBOM e€ CTONGUE HAXOZNTCA TOTHBIC TEHCPATHBHEIX HOTEHUMH
VHHBEPCATSHBIE OTHOKTCTONHSIE POIOHEMATSHHKH C MHHHMATEHSIM (eHOTH-
0w, Kauecraenssii cocTas (GyHKH © FEHCPATHEHBINH IOTEHUMAMH MOKET
GeITS PASIHUHEIN, NPEETSHOE YHCIO HX KOMOHHALMH PASHO uHCIy coueTaiit
3 L 10 m. TI03TOMY 31€Ch OTMEHAETES BEICOKES ILIACTHUHOCTS H (EPXAHUECKOE
MHOrOOBP3HE». 316C5 A€ NPOHCXOINT APXATIEKCHCS! H BOSHHKAIOT XHMEDHEIE
COMETNHS NPH3HAKOB, NOTHITIETHYECKH TOPOA JAFOUIE HOBSIE HATPEBTIEHHS
‘passiTis. Taxiy 0Ga30M, Hy €80/ CTONGEN ~3T0 HAUAI0 AHIHEHHSIX LHKIOS.

Tipit AsiAEHH 10 CTPOKEM BIPAS0 NPOHCKOTAT PeATHIAAS nOTeH I, [Lis
HENA1A CTPOK XEPAKTEPHB! BEICOKA ILIACTHHHOCTS W JMBEPOH I, OJHAKD Aa-
€, 110 IOCTIASHHH TOUKH PASHOBECHS ICHEPATHBHEIX TIOTEHIIMH, HX KOTHUE-
T2 ypasssaiores. C STOMD MOMEHTA LIACTHUHOCTS THCTHOHA H €10 CCOB-
HOCTS X PereHEDALIH HAUHHAKOT NAZATs, MOAHO CHMTATS, 410 5 3TOM TOUKE KOH-
48€TCR GOFATOE TEHEPATHBHBIMH IOTCHUMAMH (IETCTBO» THCTHOHE H HAUHHACT-
5 @OHOCTS (18 PHC. 3 FPAHHLI MEATY HHAH 10KA38HA IYHKTHHOF uepTOf)

‘OUHOSPENEHHO 1O MEPE ABIACHHS THCTHOHA IPEBO PACTET YHCTO CTPYK-
TypBIX noTenui TIph 3TOM BHENATE A07A HEPERIH3OBAHHEIX CTPYKTYPHSIX
HOTEHuH NPESSINIACT J0EO PEATHS0BEHHBLX, HO SATEM HOTOKEHHE MEHACTCH
Ha oGparsoe (pie. 3). B cepeme Kax0H CTPOKH, B TOUKE PASHOBECHS Cue-
BHHBIX TN WHCIO HEPEATHIOBAHHEIX FEHEPATHEHSIX H PEATHIOBEHHIX
CTpYKTYpHSIX nOTeHWH/ Y pasHMBaCTCA. B 3TO TOUKE BOMMKHOBCHHE THCTH-
0B YDABHOBCLIMBAETES HX PACTAION i MOKET IPOHCXOTHTS JHHAMHUECKAS
0CTaHOBKa passH T, OTMETHM, UTO 1071 HEPEATHIOBEHHBIX CTPY KTYPHSIX 10~
TesuMH THCTHORE B STOM TOUKE OKA3HIBACTES MAKCHMATSHOF (cv. pie. 3). Jaecs
€, B COOTBETCTEHI C (8), MAKCHMATSHO # HHCIO H3OTONIOB, &, CIEIOBATENEHO,
 B03ORHIH HAGOp ananTaH/i M TpACKTOpHi passuTs. Hasosen 3Ty uacts
CTpOK TaGIHS! 30Ol ATAITHBHOTO MAKeHMY Ma. OHa COOTBETCTBYET (MO0~
A0CTH THCTHOHA H Ha PHC. 3 B61ICTIHA BEPTHKATSHBIN H OTPEIKANH.

Tlo Mepe 2anbHeIIero ABAEHMS 10 CTPOKEM SIPEBO 38 PEAETENH 30HE!
BJANTHEHORO MAKCHMYNA PACTOTATAETCS 30HA (GPETOCTHN (¢¢ TPAHHA CiN-
METPHUH FPAHHLE (ICTCTSE U HA PHC. 3 0003HAUEHA BTOPOH MyHKTHDHOM
4epTO). UHCIO0 HEPEATHSOBAHHEIX CTPYKTYPHBIX OTEHHH THCTHOHOS, pas-
HO KK  H30TONOS, HAWHHAET yMeHbATsCH. COOTBETCTACHHO YMEHIACTCH
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[image: image17.png]HHCTO0 BOSOKHSIX TPREKTOpHF PAISHTHS, CHIABETCR AMANTHBHOCTS W HAUH-
HAHOT IPOSBINTECK NPHIHAKH KOHBEpre K. TIpOHCKOIALIATE 1IpH TOM pocT
HHCTA CIOUHA THMPOBEHHEIX KIETOK IPHBQIAT K TOMY, 4T B COCTABE THCTHO-
HOB YNCHBILIACTCR 1078 CTBOA08bIX KITOK, & HAGOD HX FEHCPATHEHBIX HOTEH-
i eyactes.

3a rpanuueli 3PENOCTI HAUMHAETCR TAK HATIBACMOE ((PHICTHHCCKOE CTR-
peshe. B TEKHX THCTHOHEX CXOIATCH BCE NPEAHMHE TPAEKTODHH ASBHTHS
(BEpHUHATEHOCTS). JaKAHUHBACTCR WHKL THCTHORANH, PCATH30BASILINH BCE
HOTEHUNI K PASSHTHIO, NPEXET KOTOPOMY HOTOKEH HOMEPOM CTPOKH. OHi
XEDAKTEPH3YIOTCR MAKCHNATLHEIN (PEHOTHIION, BeCEE HsHEL HO WX
‘B1ANTHEHSIE CIOCOGHOCTH CBEAEHS! K Hy0. OHM MOTYT CYLICCTBOBETS TS
B CTAGHHON, NPHBLINHOT A% CEGR CPEAE H JEKE NEPCIETEIBATS e& X Ced.
KoHe CTPOKH — OIIACHES 30HE, UPESATEN KOHIOM JEHHOFO H HAYAION HOBOFO
wikia passuTis, OBULEE UHENO KIETOK, BOSHHKAIOIIX B PEATH3AUMH KEKIOTO
kA passwTHs, pasHo S<1.

“Tainn 0Gpa3OM, NEPHOJHUECKAS TAGTHUA BICBSIC 1AET OBACHEHHE Wi-
KIMUHOCTH ASBHTHS THCTHOHOB W NPEATArACT OBBEKTHBHSE KHTEHH 15
CTCHHS WX KHICHHOTO UHKTA HA J4BHO MHTYHTHSHO W3BECTHSIE NEHO-
281 J€TCTSS, 10HOCTH, 3PENOCTH 1 CTAPOCTH, & TAKIAE ODOSHEUACT €TO HAUATO
H KOHeU Oa OBBACHSET TAKAL, NOUEMY NPHMHTHBHSIE OPIAHHIMEL 051 ta-
HOT BHICOKHM PEreHCPATHEHEIN IOTEHUHATON, & BHICOKOPA3SHTSIE YTPRUHBAIOT
€10 ~ 370 sBsETCS CrexCTBHeM CHCTBHS 38KOH CoXpaHeHHS noTeHwHF, Ha-
IMUHE KOTHUECTBCHHSIX M SKCIEPHMEHTAIEHO ONENCTAENSIX NAPENETPOB
BSIFOIHO OTTHUACT NPEATATACNYH0 TAGIHLY OT NPENIPHHHMABUIHXCE pasee
MHOFOUHCICHHEIX [IOIISITOK NOIDAKATEBHOTO NOCTPOEHHS NEPHOTHHCCKHX
CHCTEM HA HHBIX (4AILE HHTYHTHSHSIY) OCHOBEHHSX.

PA3BUTHE THCTHOHOB

BEKHO 1024EPKHY T, 47O 0CTPOCHHAN EPHOTHYECKAS TAOTHLA HBIAETCS
APAMETPHUECKO, & HE TCHEAIOTHUCCKOM H OIHCBIBAET IS NPOCTPAHCTSO
sorueckHx BosMoAHOCTEH, [T03TOMY 5 0GlLENM CyHaE OHA HE OTPEKALT pas-
BUTHE, H COCEACTBO THCTHOHOS B Hefl He OGA3ATEIIEHO TOBOPHT 0 poZCTBE.

PAISHTHE THCTHOHOB MOKHO IPEICTABHTS KEK X ABMAEHHE 110 CTPOKEN,
CTONGUEM H H3OTONHOF KOOPIHATE TABIHLISI 10 MHOACCTSY PASIHUHSIX Tpa-
extopui. TIph 970N MOAHO PASIHUATS 158 B PASSATHS: UPOTPECEHBHOE
 neswantHoe (Casoctssnos, 2014). Tlporpeccisoe (i perpeccusoe) pas-
BUTHE GBA38HO © HIMEHCHNEN m, 7 1 N, ACBHAHTHOC —C HEPEBOPON H3OTOMOS,
2 BapHaHTA PA3BATHS MOFYT KOMGHHHPOBETsCA. MHOr00GPASHE BOIMOKHSIX
TPACKTOHIL M CIYAHT OCHOBOH MHOTOBEDHAHTHOCTH PAZBHTHS.

U1 FAPAHTHPOBAHHOTO BSUKHBEHIS B YNEPEHHO BADHAGISHON Cpeae -
‘CTHOHY ONITHMAITSHO HAXOIHTECH B NPEIETEX 30HEI ATANTHEHOTO MAKCHMYNE,
COBCPILAR HEGOBLLHC NPOFPECCHBHBIC, PErPECCHBHBIC it JACBHAHTHBIC MaCs-
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Quantitative characteristic of a logically possible multicellularity
space and its division into three zones

G.A.Savostyanoy

A method is proposed for calculating a space of logical possibilities in a multicellular
organism development process. The metho is based on the formalized aralysis of the
cell specialization integration that produces multicellularity units called hystions. Also,
some necessary parameters and criteria are suggested to determine quantitative charac-
teristics of the development, The use of them will allow systemizing the described space
inthe form of  periodic table and therewith dividing the space into three zones, such as
plastic, adaptive and rigid. Finally, a quantitive description of the zones will be given.
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