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MexaHu3M o6pAaTHOU CBA3U — DTO PEAKLIMG CUCTEMbI HA BHELLIHEE
BO3AEMCTBME. BOAEE TOYHHO MOXHO CKQA3ATb, YTO MEXAHM3M
OBGPATHOU CBA3N — STO MEXAHM3IM, ONPEAEAIOLLIMMN MIMEHEHUNE
COCTOAHMS, IBAFIOLLIMMCS PEAKLIMEN HA BHELLIHEE BO3AENCTBME U
ONPEAEAIOLLMMNCS STOM PEAKLMEMN.

CYLLLECTBYIOT OTPULLAOTEAbHbIE OOPATHBLIE CBA3M, KOTOPbLIE
NOAAEPXMBAKOT TOMEOCTA3, T.€. KOMMEHCUPYIOT BHELLIHEE
BO3AEUNCTBME, U MOAOXKMUTEAbHbIE OBPATHBLIE CBA3M, KOTOPbLIE
YXYALLIQIOT CTABOUABHOCTb CUCTEMBI.

CTpeMAEHUNE K TOMEOCTA3Y JDOPMUMPYET MEXAHM3IMbI HE TOABKO
OTPULLATEAbHbIX, HO M MOAOXMTEAbHbIX ODPATHbLIX CBA3EM, TOK KOK OHA
KOMMNEHCUMPYETCH TEHAEHUMEN PA3HOOOPA3MI. OAHA M3 TOKMX
TEHAEHLUMM MNOPOXAAETCH MPUHLMINIOM MUHUMYMA PACCEFHUS
SHEPIMU. DTO IBAIETCHA TOKMM XXE DMMUPUYECKMM ODOBLLIEHMEM,
KAK M MPUHLMMA COXPAHEHWI TOMEOCTA3A.




XMBbIM CUCTEMAM CBOMCTBEHEH
METADOAM3M, T.€. OOMEH BHEPIMEN U
BELLLECTBOM C BHELLHMM MUPOM (ODOMEH
BELLLECTB), BE3 KOTOPOro OHM CYLLLECTBOBATH
He moryT. OAHOM 13 BEAYLLLEWN TEHAEHLIMM
PA3BUTUSI XKMBbIX CUCTEM FBAIETCH

‘ NUTATENLHBIE

- 5 _ \ CO
NCIMOABb3OBATbH SHEPINIO BHELLIHEWN CPEADbI. [ eSecTee 4 A B e g

COE/IMHEHMR

CTPEMAEHMNE B HOMDOAbLLEN CTEMEHM T o AR P \ \
? H0

OTO TOXE ABAIETCH DMIMUPUYECKMM
OAKTOM: TAK XE, KOK U CTPEMAEHME
COXPQAHMTb TOMEOCTA3, )KUBOMY
CBOMCTBEHHO CTPEMAEHME TAK M3MEHMUTb
CUCTEMY, HOMPABMTb DBOAKOLIMOHHbIM
MPOLLECC B TAOKYIO CTOPOHY, YTOObI YBEAUYMTb
CMNOCOOHOCTb CUCTEMbI YCBAMBATH
BHELLIHIOK 3HEPIUIO M BELLLECTBO.

o o
é hhToca\-xEBa ;‘
Y danl Hd .

— OO0
7 » '—; N —
d et  [nuuepuH
(AM"“O""C"OW JUKHpHEIE KMCAOTH),
g\ J >
o = _ “ % oo | |
Pa -Kﬂﬂc’.‘pii 3HeprlE




TAkMM ODOPA30OM, OAHOM M3 OCODEHHOCTEM
AODOrO M3 BADKHEMLLIMX DBOAOLMOHHbIX
NPOLLECCOB, NPOTEKAIOLLLUX B XXMBOM MUPE,
ABAFIETCH MPOTUBOPEUME MEXKAY TEHAEHLIMIMM K
CTAOUMABHOCTMU, T.€. COXPAHEHUIO TOMEOCTA3A, U
YKPEMAEHUIO OTPULLATEABHBLIX ODPATHBLIX CBA3EMN,
M TEHAEHLMAMM K MOUCKY HOBbIX, DOAEE
PALMOHAABHbIX CMOCOOOB MCMOAb3OBAHMUS
BHELLIHEM DHEPIMM 1 BELLLECTBQ, T.€.
YKPEMAEHUIO MOAOXKMTEABHBIX OOPATHBLIX CBA3EMN.
Crnocobbl peLLEHUS DTUX NPOTUBOPREYUM MOTYT
ObITb PA3AMYHBIMU, U DTO OOCTOATEABCTBO
OTBETCTBEHHO 3A CAMbIE PA3HOOOPA3HbLIE
OPrAHM3ALMOHHbBIE JOOPMbI MATEPUAABHOTO
MUPAQ.




O6paTHas cBA3b — 3TO OOPATHOE BO3AENCTBME PE3YALTATOB
NPOLECCA HA ero NPOTEKAHUE MAM YMPABAIEMOIO MNPOLECCA HA
YNPABASOLLIMM OpraH. OB6pATHAS CBA3b XAPAKTEPUIYET CUCTEMBbI
PETNYAMPOBAHMSA U YIIPABAEHMUSA B XXMBOM MPUPOAE, OOLLLECTBE M
TEXHUKE. PA3AMYQAIOT MOAOXKMTEABHYIO M OTPULLATEABHYIO OBPATHYIO
CBA3b. OOPATHAA CBA3b KAQACCUAOULIMPYIOT TOKXKE B COOTBETCTBMM C
NPUPOAOM TEA U CPEA, MOCPEACTBOM KOTOPbIX OHM
OCYLLLECTBAMOTCA. OOPATHYIO CBA3b B CAOXKHbIX CUCTEMAOX
PACCMATPUBAIOT KAK MEPEAQYY MHADOPMALMM O MPOTEKAHUM
npoLecca, Ha OCHOBE KOTOPOM BbIpABATLIBAETCS TO MAU MHOE
YNPOBASIOLLLEE BO3AEUNCTBME. B 3TOM CAy4OE OBPATHYIO CBA3b
HQA3bIBAOT MHAOOPMALMOHHOMW. [TOHATME OBPATHAS CBI3b KAK
JOOPMbI B3AMMOAEMCTBMA MIPAET BAXKHYIO POAb B AHOAM3E
OYHKLMOHUPOBAHMS M PA3BUTUA CAOXKHBIX CUCTEM YNPOABAEHMS B
>)KMBOM MPUPOAE M OBLLLECTBE, B PACKPLITUM CTPYKTYPb!
MATEPUAABHOTO EAMHCTBA MUPA.



PacnpocTtpaHeHa Teopmsi ABOMCTBEHHOM OOPATHOM CBA3K, COTAQCHO
KOTOPOM OBPATHAS CB43b B MPUPOAHbBIX CUCTEMAX NPEACTABAEHA B ABYX
ADOPMAX: MHBOPMALMOHHOMN M HEMHADOPMALIMOHHOM. CHYUTAETCH, HTO
HEMHAOOPMALMOHHbBIM TUIM PACMPOCTPAHEH B HEXXMBOM MNPUPOAE, A
MHODOPMALMOHHBIM MOIBAAETCA, HAYMHAA C OPTAHMYECKOTrO YPOBHS
marepum. OPraHmn3aLmMg CUCTEM B XXKMBOM MUPE MOPOXKAQET COBEPLLIEH
MHOW, HOBbIM TUM MEXAHM3MOB PA3BUTUA, HEM3BECTHbIM B HEXXMBOM
NPUPOAE, COAEPXKALLIMMN MEXAHM3MbI OBPATHOM CBI3M. DTO 1 €CTb TA
AOBHQOS OCOOEHHOCTb, KOTOPAA OTAMMAET XKMBOE OT HEXMBOTO.

TAkMM OBPA30M, BAXKHOM CTOPOHOM YMPABAEHMUSA B XXMBbIX CUCTEMAX
ABAFETCH HOAMYME OBPATHBLIX CBA3EN. [TPUHLLMM OBPATHbLIX CBA3EM IBAIETCH
OAHMM M3 OCHOBHbIX MPOUMHLMMNOB CAMOYTMNPABAEHMS, CAMOPETYAILLMU U
CAMOOPIaHM3ALMU. be3 HOAMYMI ODPATHbLIX CBA3EM MPOLLECC
CAOMOYMPABAEHMI HEBO3IMOXEH. C MOMOLLLBIO OOPATHbLIX CBI3EN CAMM
OTKAOHEHMSI OObEKTA OT 30AAHHOIO COCTOAHMA GOOPMUPYIOT
YMNPABASIOLLME BO3AEMNCTBUS, KOTOPbLIE NMPUMBOAAT COCTOAHME OOBLEKTA B
30AQHHOE.
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OTpuuareabHas obpaTtHasa cBsizb (OOC) — 11N OOPATHOM CBA3M, MNP
KOTOPOM BXOAHOM CUTHAOA CUCTEMbI M3MEHAETCA TOKMM ODPA3OM,
4TOObI MPOTUBOAEMCTBOBATL M3MEHEHMUIO BbIXOAHOTO CUITHAAQ.
OTpULATEABHASN OBPATHAA CBI3b AEAQET CUCTEMY DOAEE
YCTOMYMBOM K CAYHAMHOMY M3IMEHEHMIO MAPAMETPOB.
OTpMLATEABHAR OOPATHAA CBS3b LLIMPOKO MCMOAb3YETCA XXMBbIMM
CUCTEMAMM PA3HbIX YPOBHEM OPTAHM3ALIMKM — OT KAETKM AO
SKOCUCTEM — AAG MOAAEPXKAHMI TOMEOCTA3A. HanpUmMmeEpP, B KAETKOX
HQA MNPUHUMNE OTPULLATEABHOM OOPATHOM CBA3M OCHOBOHbLI MHOTUE
MEXAHU3MbI PETYAILLMK PADOTbI TEHOB, A TAKXKE PeryAiums padoThbl
FEPMEHTOB. B OpraHmMsme Ha 3TOM XKe NPUHLLMIE OCHOBAHA
CUCTEMA TMMNOTAAOMO-TUNOOM3IAPHOM PErYAILMM AOYHKLMM, O
TAKXKE MHOTUE MEXAHM3MbI HEPBHOM PETYAILIMN, MOAAEPXKMBAIOLLIME
OTAEAbHbIE MAPAMETPLI TOMEOCTA3A (TEPMOPETYAALMS,
NOAAEPXAHUE MNOCTOAHHOM KOHLLEHTPALMM AMOKCHMAQ YTAEPOAQ U
[AKOKO3bl B KPOBU U AP.).




B MONyAaUMAX OTPULLATEAbHbBIE ODPATHbLIE CBA3M
00eCcneYmBatoT TOMEOCTA3 YUCAEHHOCTM.
PUZMOAOTUYECKMI CMBICA OTPULATEABHOM OOPATHOM
CB$S13U1 3OKAIOHOETCH B TOM, YTO YBEAMYEHME
PETYAUPYEMOU BEAMYUHDBI (HAMPUMEP, AKTUBHOCTU
OPraHA) CBEPX HEKOETO NPEAEAQ BbI3bIBAET
NOHMXXAIOLLLEE BO3AENCTBUE CO CTOPOHbI COMPIXXEHHOMU
C HEIO NMOACUCTEMbI; PE3IKOE YMEHbLLIEHUE
PETYAUPYEMOU BEAMYNHBI OOYCAOBAMBAET
MNPOTMBOMOAOXHOE BO3AEUNCTBME.

OTpMLATEABHAR OOPATHAA CBY3b TAKXKE NMOAAEPXKMBAET
TEMNEPATYPY TEAQ HEAOBEKA OKOAO 37 °C.

HeAOBEK 1 BCE XMBblE CYLLLECTBA, IBAAIOLLIMECSH
CAMOPETYAUPYIOLLLUMMCA TOMEOCTATUYHbBIMM
CUCTEMAMM, XXMBYT FTACBHBIM OOPA30M DAATrOAQPS
HEraTMBHOM OOPATHOM CB4A3MN.




MoAoxxuteAbHas obpatHas csasb (MOC) — TN 0OPATHOM CBS3M, MNPU
KOTOPOM M3MEHEHME BbIXOAHOTO CUTHAAQ CUCTEMbI MPUBOAMT K
TOKOMY VARNGETRBHIBKDARCOIHHIIAGE HBAONE CO RO OE CNOCODCTBYET
AQAbHENOENBYKATERAGHOH OO BRIXBAH WIEN TMBBAST IOT MEPBOHAYAABHOTO
3HAYEHUTOMY, YTO CUCTEMA HAYMHAET PA3BMBATLCS B
[TOAOXKUTEBMION© CrIDBeaAEEBAMEREKOPIET PEAKLIMIO CUCTEMbI HA
M3MEHEHUESBRXBNFHOABHOATE QPATHQD TBASY @EOAETOAbL3YIOT B
OTMPEAENEIHHENIC XY CH B AXOKOABRTREDYSTCR DeIempQs PEAKLMI B OTBET
HQ M3ME BN RCERHER O N KIS DTOMESKDIDB8ABHQDKE BPEMSA NMOAOXKUTEABHOS
OO P ATHOG® CRIFEHIH ERIATI O HEYAATDKYMBOCTM 1M BOSHUKHOBEHMIO

KQY€ CTBEMHITE B OBAX CRTREMY NCKEBBEE-MKXTENBORITOPbI
(Mpoun3BOR@IBAIYS, HTO CO3AQET DADFEKT

[10AOXKUTP ABHOMEPBOTIOCS CRBARLEAGE € MAIYEs THCTEMY, U, B

KOHEYHOMACASTE PeIASITE THROA 1 KMCEBRENMBEHC O OPMUPYETCA B
APYIYIO CUCTEMY, KOTOPAS OKA3bIBAETCH BOAEE YCTOMYMBOM (TO €CTb B

HEN HOYMHAOT AEMCTBOBATH OTPULLATEAbHbIE OOPATHbLIE CBA3M).




Ha ypOBHE NPOCTEMNLLMX MUKPOOPIAHM3IMOB, B KOTOPbIX
eLe HET HEPBHbIX KAETOK, KOHOA OOPATHOM CBA3M
(BOCnpuaTME — PEATUMPOBAHUE) CYLLLECTBOBOA U
CYLLECTBYET HENOCPEACTBEHHO HA IPAHULLE, OTAEATIOLLLEM
BHELLIHIOIO CPEAY OPIraHM3MA OT BHYTPEHHEN CPEAbI.
Mcxoad M3 OBLLENPUHATOM CEMYAC TEOPUM BO3HUKHOBEHMS
>)KM3HM, PACCMOTPUMM, KOK PADOTAAC OOPATHAS CBA3b HO
YPOBHE AOBUMOAOTMHECKOM. Hanpmmep: npocrtemiume
MHOTOMOAEKYAIPHbIE CUCTEMbI — KOALLEPBATHI, YXKE MMEAU
3Q4ATKM OOPATHOM CBA3M — OOMEH BELLIECTB CBOEM
BHYTPEHHEM CPEAbI C BHELLIHEW. BO3MOXHO, OAHMM M3
OMNPEAEAIOLLMX MOMEHTOB BO3ZHMKHOBEHMS XKM3HU ObIAO
OOPA30BAHME MEMBDPAHBI, OBDACAQIOLLLEM 3Q4ATKAMM
M3OUPATEABHOM MPOHULLAEMOCTU U OTAEAIIOLLLEN CUCTEMY
OT BHELLIHEM CPEADI.




boAree NoAPODOHO AEMCTBME ODPATHBLIX CBIA3EN MOXKHO PACCMOTPETb
HA NPUMEPE POCTA YUCAEHHOCTM MONYAILMM HEKOTOPbIX BUAOB, K
NPOUMEPY, MEAKMX PbIDELLIEK, B 3ABMCMMOCTMU OT HOAMYMS MULLLUA
(MAQHKTOHA) 1M HOAMYUSA PBIO-XULLIHMKOB. YHeM BOAbLLIE MULLIM, TEM
DOAbLLEE YUCAO MOTOMKOB PIDELLIEK MOXET MPOKOPMMTBCA U 3ATEM
AQTb HOBOE NMOTOMCTBO. [1pK HEOTPAHMYEHHOM KOAMYECTBE MULLIM U

.~ OTCYTCTBMU XULLLHMKOB M BOAE3HEN Y PbIOELLIEK MX YUCAEHHOCTb MOTAQ

g Obl HEOTPAHMYEHHO BO3PACTATh. 3AECh MMEET MECTO NMOAOXKMTEAbBHOS
2N - ODOPATHAS CBA3b, BbIDAXKAOLLLAACS B TOM, 4TO MPOLECC POCTA

o NONYAALMM PbIOELLIEK BEAET K €LLLE DOAbLLIEMY €€ POCTY. B CAy4Qe

Y HOAMYMS PbIO-XULLLIHMKOB BO3HMKAET €LLLe OAHO OOPATHAS CBA3b:

- YUCAEHHOCTb XMLLLHMKOB DYAET BAUATb HO KOAMHECTBO KOPMA AAF HUX

" (HO KOAMHECTBO MEAKMX pblDeLLEK). DTa OBPATHAS CB43b ByAeT

~ OTPMLLOTEABHOM. B pe3yAbTaTE AEMCTBMSA OOPATHBLIX CBA3EM

. YNCAEHHOCTb B MOMYAILMAX IBAIETCH BOAHOOOPA3HOM M KOAEOAHMA

~ = YUCAEHHOCTM BYAYT MPOMCXOAMTb BOKPYT HEKOTOPOrO CPEAHETO
~ YPOBHS.



Y BbICOKOOPTAHM3OBAHHbIX XXMBOTHbIX
AEATEABHOCTb LLEHTPOABHOM HEPBHOM
CUCTEMbI B HOPME BCETAQ BKAIOYOET KAK
HEODXOAMMOE YCAOBME HOAMYME
OOpPATHOM CBA3U. TAK, AtoDOE AEMCTBME
>KMBOTHOTO, HAOMPUMEP MOTrOH$ 3
AOObIHEN, COMPOBOXAQETCH
MMIMYAbBCAOMM, MOCTYMNAIOLLLMAMM OT
LLEHTPOABHOM HEPBHOM CUCTEMBbI K
MbILLLLOM (O€er, CxBATbIBAHME AOCDbLIYM), U
OOPATHbIMM CUTHOAGMM OT OPIOHOB
YYBCTB (3peHne, NPONpPMOpPELLENTOPI U
AP.), MO3BOASAOLLMMM YYUTBIBATb
PE3YALTATbI YCUAUM N KOPPREKTUPOBATL MX
B CB43M1 C XOAOM COObITUM.




MHoOrme nNpoueCccChl B 3KOAOTUU, HAMPUMED,
PEryAILMS AMHOMMKU NMONYAILMM, TOKKE OCHOBAHDI
HQ NMOAOXUTEABHOM U OTpuLLaTeAbHOM OC. TaK,
OCOObIM CAYHOM OTPULATEABHOM OOPATHOM CBA3M
NPEACTABAIET COOOUN PACCMOTPEHHAT UTAABAHCKMM
MATEMATUKOM B. BOABTEPPA CUCTEMA XMULLIHMK —
>KEPTBA. YBEAMYEHME YUCAEHHOCTU XKEPTB
CrNoOCOBCTBYET YCUAEHHOMY PA3MHOXKEHMIO
XULLIHMKOB, O POCT YACAEHHOCTU MOCAEAHMX,
HAMPOTUB, — CHMXKEHMIO YNCAEHHOCTM XXEPTB. XOTH
TOKMM ODPA30OM PABHOBECKE U MOAAEPLXKMBAETCS B
NPUPOAE, HO DAAroACPS 3AMNO3AQHMUIO B
DOA3MHOXEHMM XKMBOTHBLIX OHO MPUOBPETAET DOPMY |
BOAH >XXM3HM — LLIMPOKMX KOAEOAHMM YUCAEHHOCTH
>KMBOTHbIX BOKPYI CPEAHETO YPOBHS.




Takmm 0BpPa3oM, OBLLIME XAPAKTEPUCTUKM
OOPATHbIX CBA3EM MOTYT ObITb
CHOOPMYAUPOBAHBI CAEAYIOLLIMUM ODPA3OM:
v OTpULATEABHbBIE ODPATHbLIE CBA3M
CMNOCOOCTBYIOT BOCCTAHOBAEHMIO MCXOAHOTO
COCTOAHMA. [TOAOXKUTEAbHbBIE — YBOAAT

OPIrdHM3IM BCE AAAbLLE OT MCXOAHOTO

COCTOAHMUS.

CaMOOPIraHmM3aLmMa HO BCEX YPOBHAX
HAYMHAETCH HO OCHOBE MEXAHM3MOB
MOAOXMUTEABHOM OOPATHOM CBS3M, HA
KOTOPbIE 30TEM HOKAOQAbIBAIOTCS
OTPAHMYEHUA OTPULLATEAbHbBIX OOPATHbIX
CBA3EM.
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