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Y¢ OpurnnanbHbIe HayYHbIE TYOTMKAIMN

AHOW M3 aKTyaAbHbIX NPOBAEM COBPEMEHHOMO
nepvoaa PasBUTUS PEBMOOPTOMNEANM SIBASIETCS
XPOHUUYECKME BOCMAAUTEAbHbIE 3aO0AEBAHUSA KOAEHHOMO
cycTaBa y AeTei. KaK nokasblBaeT HaKOMAEHHbIN Hayu-
HbId U KAMHWYECKUI OMbIT, HEKOHTPOAMPYEMbIN BOCNa-
AMTEAbHBIN MPOLECC B KOAEHHOM CycTaBe W nepuapTu-
KYASIPHBIX TK@HAX MOXET NPUBOAUTb K GOPMUPOBAHWUIO
KOHTPaKTYp, aHKMAO30B CYCTaBOB, AePOpMaLIMi KOHeY-
HocCTel, 0bycAaBAMBaAN Pa3BUTUE MHBAAMAM3ALIMU pebeH-
Ka Mo COCTOSAHMIO OMOPHO-ABUIraTeABHOrO annaparta [1, 2].
Cpean pas3HO0bpa3HbIX MPOSBAEHWUIA XPOHUUYECKUX
3ab0AeBaHMI KOAEHHOTO CycTaBa BeAYyLIEe MecTo 3a-
HUMaEeT CMHOBMT, NPMUUYEM YacToTa ero BCTPEYaeMOoCTH
B MOCAEAHME TOAbI HEYKAOHHO pacTeT [2]. Mo cBeaeHMAM
pa3HbIXx aBTOPOB €ro yacrota coctaBaseT oT 9 po 33%
naTtoAOrMK KOAEHHOTO cycTasa [1].

PasBuBatowwminca B CMHOBMAAbHOM 0O0OAOUKE BOC-
MaAMTEAbHBIN MPOLECC ONPEAEASIET OCHOBHbIE 0COOEH-
HOCTU KAMHUUYECKON KapTUHbI U ABASIETCS ABUXYLLEWN CU-
AOW NporpeccupoBaHuns 6oaesHun [3].

B cBA3K ¢ 3TUM, BaxHellwen npobAeMoin AETCKOM
PEBMOOPTONEAUN ABASIETCS PaHHAA AMPOEepeHUManb-
Has AMarHoCTMKa CMHOBWTOB KOAEHHOrO cyctaBa. ObLie-
NPM3HaHHasA B HACTOsLLLEE BPEMSA TaKTUKA — Kak MOXHO
6onee paHHeE HaYaN0 AeYEHUS, BAUSIOLLLEE Ha AAAbHEN-
Liee TeueHune 3aboreBaHns. OAHAKO paHHKE NPOSIBAEHUS
6bIBAKOT HE TUMWYHbIE U MOTYT HE YAOBAETBOPSATH AUATHO-
CTUYECKUM KPUTEPUSAM, YTO HEe MO3BOASIET BblpaboTaTb
aAEKBaTHYIO TAKTUKY AAAbHENLLErO AeueHus [2, 3, 4].

YCAOBHOCTb  KAMHUKO-MOP®OAOTMUECKMX MNapanne-
A€ Mpu pasAnyHbIX 3aboreBaHUAX CUHOBUAAbLHON 060-
AOUKM KOAEHHOro cyctaBa 06YyCAOBAMBAET 3HAUYUTEAb-
Hbl€ TPYAHOCTU B pacno3HaBaHWW XxapakTepa NaToAOru-
YECKOro npoLecca, a TakxXe B OLEHKe ero Tshxectu [1].

B atoi cBsi3M 0cobyt0 aKTyaAbHOCTb MpuobpeTaeT
BO3MOXHOCTb M3yYE€HUSs CMHOBWMAAbHOW OBOOAOUYKM, W3-
MEHEHUA KOTOPOW Npu psiae 3aboreBaHuii BeCbMa cre-
LMOUYHBI, HECMOTPS Ha OTCYTCTBUE TUMUUYHOWM KAMHWYE-
CKOW KapTUHbI.

AN OUEHKM CTEMNeHW MNOpaXXeHWs KOAEHHOro Cy-
cTaBa MPUMEHSIIOT CTaHAAPTHbIE WHCTPYMEHTaAbHble
MCCAEAOBaHUSA, TakKMe Kak peHTreHorpadus, yabTpasBy-
KOBasi AMArHOCTMKA, KOMMbIOTEPHOE WU MarHWTHO-Pe30-
HaHCHOE TOMOrpadUUEeckoe UCCAEAOBaAHUA. B BOAbLLNH-
CTBE CAyYaeB AaHHble, MOAYYEHHbIE 3TUMU METOAAMM,
NMO3BOAAIOT MPABUAbHO OLEHUTb XapaKTep MopaxeHus
cyctaBa. OAHAKO B HEKOTOPbIX CAyYasix AaXe KOMMAEKC-
HOE MCMOAb30BaHWE 3TUX METOAOB AMArHOCTUKKU HE MO-
XET NPeAoCTaBUTb AOCTATOUHOE KOAMUYECTBO UHPOPMA-
LK, HEOOXOAMMOM AAS YTOUHEHWSI STUOAOTUKN CUHOBUTA,
CTEMEHU MOBPEXAEHMSA CTPYKTYP KOAEHHOro CycTaBa,
npoBeAeHus AnddepeHLMarbHON AMArHOCTUKKU. APTPO-
cKoMua AaeT BO3MOXHOCTb BbINMOAHWTL Hanboaee Ae-
TaAbHOE WUCCAEAOBAHWE BHYTPEHHUX CTPYKTYp cycTa-
Ba [D]. MpUMeHeHUEe apTPOCKOMNUK MO3BOASIET BU3yaAb-
HO OUEHWTb M3MEHEHWUSI B MOAOCTU CycTaBa, NMPOBECTU
AMbbEPEHLMANBHYIO AMATHOCTUKY MEXAY XPOHUYECKUM
M BTOPWUYHBIM peaKTUBHbIM BOCMAAEHUEM, Pa3BUBLLEM-
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cs Ha oHe TpaBMaTUYECKUX WU3MEHEHWI, BbINOAHWUTb
6MOMNCHUI0 CUHOBUAAbHOM O0OOAOUYKM AASI OMPEAEAEHUs]
cneundunkm BocnanenHus [4, 5].

MaTtomopdonOrnyeckne npoLecChbl CUHOBWAAbHOWM
060A0OUYKM NPU CHMHOBKTAX Pa3AMUYHOro reHesa, Ha nep-
BbIi B3rASiA, BECbMa OAHO06pa3Hbl. OAHAKO YacTo MOX-
HO OOHapPYXWTb 3aKOHOMEPHOCTU, KOTOPblE SIBAAIOTCS
XapaKTePHbIMU AAA TOW UAM MHOM TPYNMbl BOCNAAUTEAb-
HbIX 3aboAeBaHUI cycTaBoB [2, 6].

MaTepuanbl U meToabl. Bcero no nosoay CMHOBM-
TOB KOAEHHOTO cycTaBa Hamu 6bin0o npoBeapeHo 101 ap-
TPOCKOMUYECKOE BMELLATEABCTBO HA KOAEHHOM CyCTaBe
101 nauueHTam AeTCckoro Bo3pacTta Ha 6ase MuHCKo-
ro rOPOACKOTO KAMHWUYECKOTO LEHTPa TPaBMaTOAOTMK
n optoneann Y3 «B-a ropoackas KAMHUYecKass 6OAb-
Huua r. MuHcka» B nepuoa ¢ 2006 no 2016 rr. U3 Hux
71 naumeHT ¢ peBMaTtoOMAHbIM CMHOBUTOM, 15 - ¢ no-
CTTpaBMaTUYECKUM CUMHOBWUTOM, 8 - C CMHOBWMAAbHbIM
XOHAPOMATO30M, 7 — C MUIMEHTMPOBAHHLIM BUAAE3HO-
HOAYASIPHBIM CMHOBUTOM. CpeaHWiA BO3pacT NauMeHToB
coctaBuA 11 aet (6-14).

B cAyyanax oTcyTCcTBMSA CNELMOUUHBIX KAMHUYECKMX
NPOSIBAEHUM Ha PaHHUX CTAaAMSIX CUMHOBMTA KOAEHHOMO
CycTaBa, a TakXe Mpu OTCYTCTBUM 3PPEKTUBHOCTU KOH-
CepBaTBHOIO AeYeHust B TeueHue boree Tpex MecsLEB,
BepUdMKaUMs AMarHosa MNpPOBOAMAACL B COOTBETCTBUM
¢ pa3paboTaHHOM M BHEAPEHHON B KAMHUYECKYO Mpa-
KTUKY MHCTPYKLMEN MO MPUMEHEHUIO YTBEPXKAEHHON Mu-
HWCTEPCTBOM 3ApPaBOOXpaHeHus Pecnybamvku benapycb
«AATOPUTM AMbOEPEHLMANBHON AMATHOCTUKU U Bblbopa
TaKTUKU XMPYPrUUECKOW NPOOUAAKTUKM U AEYEHUSA CUHO-
BUTOB HETPABMAaTUUYECKOr0O reHe3a B MOAOAOM BO3pacTe».

Ha nepsom aTtane, KOTOPOro MPOBOAMAOCH OPTONEAU-
yeckoe 1 nabopaTopHoe UcCAeAOBaHWE (06LLMIA aHaAM3
KPOBW C AEMKOLMTapHOW GOPMYAOI, CKOPOCTb OCEAAHMSA
3PUTPOLUTOB; BUOXMMUYECKUI aHaAn3 Kposu (CPB, Lie-
AOYHas docdartasa, cepomykomna, PD)) U MHCTPYMEHTaAb-
Hoe obcAepOBaHWE NauueHTa (PeHTreHorpadus KOAeHHO-
ro cyctaBa B nepeaHen U 60KoBoM npoekuumsx, Y3U, MPT).

Mpy HEBO3MOXHOCTU MOCTAHOBKM TOUYHOrO AMArHo-
3a NocAe NPOBEAEHHbIX METOAOB MCCAEAOBAHMA, MpU-
MEHSIAaCb AMArHoCTUUYeckas apTpockonus ¢ 3abopom
61oncun CUHOBUAABbHOW 0BOAOUKKM (AAA MATOMOPGO-
AOTMYECKOro UCCAEAOBaHWS), CUHOBMAABHOM XUAKOCTH
(AAst BMOXMMMUECKOTO M 0bLlero aHaausa, baktepuo-
AOTMYECKOTO U BMPYCOAOTMUYECKOrO MCCAeAOBaHMS). Ha
OCHOBAHWKW KOMMAEKCHOW OLLEHKM MOAYYEHHbIX A@HHbIX
NpPoOBOAMAACh BepMdUKaALMA AMArHo3a U OMpepeneHue
TaKTUKW AAAbHENLLErO AEYEHUS.

Mpu MCNOAB3OBAHMM HaMW A@HHOrO aAropuTMa
BO BPeMS AMArHOCTUUYECKOM apTPOCKOMMU BbINMOAHAAACH
npuueAbHaa 6Uoncus CUHOBUAAbHOM 0HOAOUYKM U3 MeCT
Hanbonee BbIpaxXeHHOro naTtoAOrMUYECKOro npouecca.
Mpu AMGOGY3HOM MOpPaxXeHUU CUHOBUAABHOM 060AOU-
KW, AMBO MpPU OTCYTCTBMMU NATOAOTMUYECKUX W3MEHEHUN,
3abop 6GuoncuM NPOU3BOAMACA B BEPXHEM 3aBOPOTE,
MEXMbILLEAKOBOW BbIpE3KE W NepepHe-MeAManbHOro
OoTAeAa KOAEHHOTO CycTaBa.
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Mpy KAMHUYECKOM 06CAeAOBaHMM NaLMEHTOB Bbina
OTMeYeHa AOCTaTOYHO BbiCOKas HecneumdUUHOCTb Npo-
SIBAEHWW CUMHOBMUTa KOAEHHOro cycTaBa. Tak, y Bcex na-
LUMEHTOB OTMeYaAucb BOAM B CycTaBe, OTEUHOCTb, HAAM-
uve BbINoTa. XpomMoTa 6bina BbiiBAeHa B 77,4 % CAy-
yaeB, TaKXe Y AAHHbIX NaLMEHTOB BbIAO OTMEYEHO COKpa-
LLLeHWE aMMAMTYAbl aKTUBHbIX U MACCUBHbIX ABMXEHWK
B CyCTaBe.

Taknum 0bpa3om, B CBA3KU C HECMELUDUYHOCTBIO CU-
HOBWTa KOAEHHOrO CycTaBa WM OTCYTCTBMSA MOAOXMUTEAb-
HbIX Pe3yAbTaToB OT MPOBOAMMOIO KOHCEPBATUBHOIMO
AeyeHua Bcem naumeHtam (n = 101) 6bina BbINOAHEHA
AMArHocTMUeckasn apTpPOCKONus.

ApTpOCKONUYEeCKMEe BMeLLATEAbCTBA ObIAM BbIMOA-
HeHbl N0 0BLLENPUHATBIM METOAMKAM Ha apTPOCKOoMMYe-
CKkMx koMmnaekcax npoudsoacTBa STRYKER (CLLA). Bax-
HbIM YCAOBMEM AASI KAYE€CTBEHHOIO MPOBEAEHUSI ap-
TPOCKOMUKN ABASINOCb OTCYTCTBME MHTPAONEPaLMOHHOMo
BHYTPUCYCTABHOIO KpoBoTeueHUsA. C LeAblo ero npepo-
TBpaLLEHWS NOCAE NPOBeAEHNA 06e360A1BaHMSA (Y AETEN
M NOAPOCTKOB, Kak NPaBUAO, BHYTPUBEHHOW AW MHTYba-
LMOHHOW aHecTe3nKn) Ha roreHb U 6eapo onepupyemMon
HOMM HaKAAAbIBAACA PE3WMHOBLIN OWMHT AAS OMOPOXHE-
HUS BEHO3HOTO PycAa KOHEYHOCTW. 3aTeM Ha YpPOBHe
cpeAHen Tpetn beapa GUKCMPOBAACA NMHEBMATUUECKUI
XryT (AaBaeHne 200-250 MM pT. ¢T). PE3UHOBLIN BUHT
C HOTM CHMMaAcA. Hora nomellanacb B NpeABapUTENDb-
HO YCT@HOBAEHHOM AepXaTene, MPUKPENAEHHOM K one-
paunoHHOMY CTOAY. Beapo drMKCHMpoBanOCh Aepxatenem
C NOMOLLb0 BOKOBbIX YNOPOB. Ha cTtony 1 roreHb Hape-
BaACsl CTEPUAbHbIM B6axuA. AAS NPUAAHWMA CycTaBy He-
06X0AMMOro AASl AQHHOTO 3Tana onepaumu NMOAOXEHWUS,
NPOBOAMAOCH MaHWMYAMPOBAHWE AMCTAAbHBIM OTAEAOM
KOHEYHOCTM NaumneHTa.

AAA BBEAEHWSI B MOAOCTb CyCTaBa apTpOCKonuye-
CKMX WHCTPYMEHTOB, MCMOAb30BAAUCb, KaK MPaBUAO,
nepeapHeAaTepanbHbli U NepepAHEMEAUaANbHbIA AOCTY-
nbl. AAs 3abopa 6MOMNCKMM MCNOAb3OBAAUCH BUMONCHIA-
Hble WM1NUbI.

MatomopdorOrMyeckoe MCCAEAOBaAHUE MaTtepuana
6bIAO BbIMOAHEHO MO OBLLENPUHATON TMCTOAOTMUYECKOM
METOAMKE W3YUEHUs] MATKMX TKaHeW. buontatbl 6bIAK
duKecmnpoBaHbl B 10% HeWTpanbHOM GOpPMaAUHE U 3aAK-
Tbl B NapaduH. U3 napadrHOBbLIX OAOKOB U3rOTaBAMBAAK
CEepUIHble Cpe3bl U OKPaLLMBaAAM FEMATOKCUAMHOM U 30-
3UHOM, MMKPODYKCMHOM NO BaH-MM30HY M anbLMAHOBbLIM
CMHUM Ha CAU3b.

MNPy TMCTOAOrMUYECKOM M3YyYeHUM BUONTATOB CUHO-
BMAAbHOM OBOAOUYKM YUWUTbIBAAUCH FPYNMUPOBKU MPK-
3HAKOB MO XapaKTepy OCHOBHbIX O6LLENATOAOTMUYECKUX
NPOLLECCOB: AUCTPOPUUECKUX, BOCNANUTENBHbIX (aAbTe-
pPaTUBHbIX, SKCCYAATUBHbIX, MPOAMbEPATUBHBIX), rMNep-
TPOPUUYECKMX, aTPODUUECKUX, CKAEPOTUYUECKUX, U T.A.
AaHHble NpoLecChl OLEHMBAAUCH C YYETOM MOPaXeHUs
COOTBETCTBYHOLLMX CTPYKTYP (MHTUMbI, CYOUHTUMbI, CTPO-
Mbl, COCYAOB, KAETOUHbIX SAEP M T.A.). TakXe yuuTblBa-
AV XapaKkTep pacnpocTpaHeHus npouecca: AMddy3HbIn,
04YaroBbli U NepuBacKyAAapHbIA. CTeneHb BblpaXXeHHO-
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CTM 06LenaTtororMyeckux MpPoLLECCOB OLEeHMBaAaChb
C MCMOAb30BAHUEM MOAYKOAMUYECTBEHHOIO METOAA B uUe-
Thipex 6annax: O - oTcyTCcTBME NpU3HaKa; 1 - caabo
BblpaXxeHHas; 2 - YMEPEHO BblpaXeHHas; 3 — CUAbHO
BblpaxeHHas.

OAHaKO He Bcerpa apTpOCKOMMUYECKU (MaKpOCKO-
NMUYECKK) ONpPeAensieMble U3MEHEHUA CUHOBWAAbHOWM
060AOUKM COOTBETCTBOBAAM MMCTOAOTMUECKON KapTUHE,
Tak NPy BU3yaAbHO HOPMaAbHOW CMHOBUMW B HEN MOTAM
BbISIBASITbCS NMATOMOPPOAOTUYECKME UIMEHEHUA, 4TO
B KOPHE MEHSIET NPEeACTaBAEHME O PacnpOCTPaHEeHHO-
CTW Mpolecca B cycTaBe.

B cBA3K C BbllleCka3aHHbIM, AAST BOAEE TOUHOrO On-
peAeNeHUa BblPaXeHHOCTU U pacnpoCTPaHEHHOCTU Mo-
paxeHWs CMHOBUW HaMMK MCMOAb30BaACA pas3paboTaH-
HbIM U BHEAPEHHbI B KAMHUYECKYHO MPaKTUKY crnocob
ONpeAeneHnss  PacnpoCTPaHEHHOCTU MATOAOTMUYECKMX
M3MEHEHUIN CMHOBMAAbHOM 0B6OAOUKM KOAEHHOTO CyCTa-
Ba (YBEAOMAEHWE O MONOXMTEABHOM pe3yAbTaTe MpeA-
BapUTEABHOM 3KCMEPTU3bl NO 3afBKE Ha Bblpayy NaTeH-
Ta Ha usobpeteHne Ne a 20140102 ot 11.02.2014 r.),
NPy KOTOPOM AASI ONMTMMAAbHOIO COYETAHHOMO OnpeAe-
AEHUS MaKPOCKOMUYECKOW M MUKPOCKOMMUYECKOM pac-
NPOCTPAHEHHOCTU CUMHOBWTA, MOAOCTb KOAEHHOrO CycC-
TaBa pa3AeAsinacb Ha 7 OTAEAOB (PUCYHOK 1): meananb-
Hbli MapaMeHUCKaAAbHbIM, MeAWaAbHbIA, BEPXHUMN
3aBOpPOT, AAaTePaNbHbIK, AATEpPaAbHbIA NapaMeHUCKaAb-
HbIM, MEXMbILLIEAKOBASA Bblpe3Ka U 3aAHUN OTAEA.

C nomoLbto apTpockona, Yyepes NepeaHrUit HUXHe-
AaTepanbHbI AOCTYIM, BbIMOAHAAACh MaKpOCKoNMyecKas
OLEeHKa COCTOSIHWUSI CMHOBMM BO BCEX 7 OTAEAax. 3aTtem
M3 KaXAOro OTAeAa NMPOU3BOAMACS 3aDOP MUHUMYM OA-
HOro ¢parMeHTa Matepuansa C MOMOLLbIO apTPOCKOMK-
YeCKMX BUONCUMHBIX LUMMLIOB AASl MOCAEAYHOLLENO NaTo-
MOPPOAOrMUECKOTO MCCAEAOBAHUA.

KoAnuecTBeHHas oLieHKa pacnpocTpaHEHHOCTH na-
TOAOTMYECKMX M3MEHEHMI B CMHOBMAAbHOM 0OOAOUKE
NPOM3BOAMAACH MO CAEAYIOLLEW FpapaLMK, C y4eToM na-
TOAOTMYECKMX KaK MaKpOCKOMUYECKUX, Tak 1 MaToMop-
HONOTUYECKUX UBMEHEHMI:

- 1-2 oTAeAa — AOKaAbHbIN CUHOBMT;

- 3-5 - pacnpocTpaHEHHbIN CUHOBMUT;

- bonee 5 - AMOPY3HBIN (TAHAPTUKYAAPHbINA) CUHOBMT.

Pe3yabTaThbl U 06CYy)XAEeHUE

braropapa COBMECTHOW MaKpo- M MUKPOCKOMU-
YeCcKOW OLEHKE WM3MEHEHWN CUHOBWAAbHOW ODOAOUKM,
BO3MOXHO ObIAO TOUYHOE OMNPEAEAEHWE pacnpocTpa-
HEHHOCTU MaTOAOrMYECKOro npouecca B CUHOBUAAbHOM
0060AOUYKE KOAEHHOrO cycTaBa, B CPaBHEHWW CO CTaH-
AAPTHOW AMArHOCTUUYECKOW apTPOCKOMUEN.

AaHHbIA cnocob 6bIA UCNOAL30BAH NPWU AUArHOCTH-
YECKOW apTPOCKOMMUU KOAEHHOIO cycTaBa y 32 nauueH-
T0B 1 B 100% oTmMeuancs AUPpdy3HbIM CUHOBKT.

Tak Kak 3abop 6UONCMIHOrO MaTepuana NpPoOU3Bo-
AMTCS M3 MeCT Haubonee BblpaXEeHHOro naToAornye-
CKOro npouecca, T0 UCMOAb30BaHUE MYALTUDOKAAbHOWM
6uoncun (32) B 90,6% (29) cayuaeB no3BoAUAO Bonee
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1 - MeAMaAbHbIV MapaMeHUCKaAbHbIN, 2 — MeAWanbHbIN, 3 -
BEPXHMIW 3aBOPOT, 4 — AaTepanbHbIi, 5 - AaTepanbHbIi napa-
MEHUCKaAbHbIN, 6 — MeXMbILLEAKOBas Bblpe3ka, 7 — 3aAHWUM

Puc. 1. OTaeAbl MOAOCTU KOAEHHOTO cycTaBa Ans 3abopa Buon-
CUW CUHOBWANAbHOM 0BOAOUKM

TOYHO OLEHWUTb PacnpoCTPaHEHHOCTb NpoLecca B cycTa-
Be U B 15,6% (5) cAyyaeB - BbIABUTb HE TOAbKO NaTor-
HOMOHMWYHbIE NAaTOMOPPOAOrMUYECKMUE MPUIHAKK pEBMA-
TOMAHOMO Mpouecca, HO U NPU3HaKKU CyOKAMHUYECKOTO
CMHOBMAAbHOIO XOHAPOMAaT03a, He MMEKOLLENO BMU3YyaAb-
HbIX MPOSIBAEHWI. YUyBCTBUTEABHOCTb paspaboTaHHOro
M BHeApeHHoro cnocoba coctaBuaa 1,0, cneunduu-
HocTb - 0,81, MUMP - 0,84, MUOP - 1,0, oTHOWeEHWE
npasoaonoaobus (LR) - 5,33, OTHOCUTEAbHbIA PUCK
5,33 [95% AN 2,59 - 10,97].

MaTtomopdonornueckaa KapTuHa CUHOBUTA peB-
MaTOMAHOro reHesa. [latomopdonornyeckne nsmeHe-
HWA CUMHOBMAAbHOM OOOAOYKM MPU PEBMATOMAHbBIX CU-
HOBUTax XapakTepM30BaAUCb PA3AMUYHbIMUK MO CTEMNEHM
BblPaXeHHOCTU U3MEHEHUAMMU:

- PEe3KO BbIPaXeHHOW COCOYKOBOW WAM, HEPEAKO,
NOAMNO3HOW rMnepnAasnert BOPCUH;

- HaAOXeHUsMU GMbpMHA Ha MOBEPXHOCTb WMHTU-
MaAbHOIO CAOST;

- NEepneHANKYAPHbIM PaCMOAOXEHWEM CUHOBMO-
LMTOB NO OTHOLUEHMIO K MOBEPXHOCTHbIM GUOPUHO3HBIM
HaAOXEHUAM;

- BbIpaXeHHOW npoAndepaument CUHOBUOLMTOB MO-
KPOBHOrO cAos A0 10 1 Honee psaAOB;

- OTTOPXEHMEM MOKPOBHOIO CAOS;

- npoAvdepaumen CMHOBUOLMTOB B CyOUHTUMAAb-
HOM cAoe C dopmMUpoBaHWEM MaAMcapn006pasHoOM
CTPYKTYpbI;

- OUOPUHOMAHBIM HEKPO3OM MOKPOBHOIO CAOS
C BO3HWKHOBEHWEM ABAEHWUS «<MHBEPCWUU CAOEB» Ha MpPO-
eKUMU paHee CyLEeCTBYHOLWMX UAM BHOBb 0bBpa3oBaH-
HbIX NaAMcap0006pasHbIX CTPYKTYP;

- oyaraMuv MYKOMAHOro HabyxaHua U GUBPUHOMUA-
HbIX U3MEHEHWN;

- OTEKOM CYOMHTUMAaAbHOM TKaHWU;

- 04aroBoM MAM AMDOY3HON MHOUABTPALMEN cybmno-
KPOBHOIo CAOSi AMMoUUTaMK, Makpodbaramu, naasmo-
LMTaMK C NPUMECHO MOAMMOPOHOAAEPHbIX AEMKOLIMTOB;
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- ¢dopmupoBaHMEM AUMOPOUAHBIX GOAAMKYAAPHBLIX
Y3EAKOB;

- MPOAYKTUBHBLIMU WAW AECTPYKTUBHO-MPOAYKTUB-
HbIMW BaCKyAUTaMu;

- MMKCOMAaTO30M, aHIrMOMaTo30M U CKAEPO30M CTPO-
Mbl (PUCYHOK 2).

Mpu peBMaTtoMAHOM apTpuTe BCe BUAbLI NAaTOMOPGHO-
AOTUYECKUX MU3MEHEHWW (anbTEPATUBHbIX, 9KCCYAQTUB-
HbIX, MPOAUdEPATUBHBLIX U UMMYHOMOPDOAOTUUYECKHMX)
6bIAM BblpaxeHbl CUAbHO. M3 MepeuynucAeHHbIX Npu3Ha-
KOB 0c060€e AMarHoCTMYEeCKoe 3HaueHne MMELOT runep-
nAa3unsi BOPCHH, NPoAMdbepaLnsi CUHOBUOLMTOB, GUOPU-
HOWAHbIE HAaNOXEHUS!, GUOPUHOUAHBIA HEKPO3, GOPMHU-
poBaHWe MaAMCap00b6pa3HOM CTPYKTYpbl, aHTMOMATo3,
NAA3MOKAETOYHaA WHOUAbTpaUMA U dbopMupoBaHHUE
AMMOOUAHBIX GOAAMKYAOB.

BmecTe ¢ TeM, CAeAYET OTMETUTL, UTO BbILLENEPEUU-
CAEHHbIE U3MEHEHUSA Yy MAUMEHTOB B Pa3AUYHbIE CPOKM
M ctapun 3aboneBaHUs ObIAM BblPaXeHbl MO-PasHOMY.
B cBoel paboTte Mbl MocTapaAuMcb BbIABUTb Hanbonee
paHHUEe KPUTEPUU, XapaKTeEPHbIE AAA HAYaAbHOrO Nepuo-
Aa PEBMATOMAHOIO apTpuTa, BMNOCAEACTBUU MOATBEPX-
AEHHOTO KAMHUKO-A@bopaToOpHbIMU A@HHbIMW. B nepBble
1-3 Mecsila OT Hayana nNposBAeHUs 6ore3Hu B Buon-
Tatax onpeAeAsiAuCb o4YaroBble USMEHEHUS B CUHOBMO-
uMTax oT Hekpobrosa A0 HeKpO3a. B Tpex HabAoAEHUsIX
BbISIBAEHbI OYaXKW HEKPO3a B CYOMHTUMaAbHOM CAOE.
Mectamn oTmMeuyeHa npoaudepauns CUHOBUOLMTOB,
YKPYMHEHUE UX AAep, KPYMHOMAbIGUaTLIM XapakTep pac-
NMOAOXEHWA XpOMaTnHa B HUX. BcTpeuyaamcb naaMcapo-
obpasHble CTPYKTYpbl B CYOUHTUMAAbHOM CAOE B Cove-
TaHWW C noAndepaumert CUHOBUOLIMTOB M MOAMOKPOB-
HbIX GMbpobAacToB. OTMEUEHbBI UIBMEHEHWS CO CTOPOHDI
MWKPOLIMPKYAATOPHOIO pPyCcA@, MPOAYKTUBHbIE 3HAOBA-
CKYAUTbI. 10 HaleMy MHEHWIO, BbiPaXeHHbIM aHrMoma-
TO3 B HAYaAbHOM CTaAMM MpoLecca MMeET NPOrHoCTUYe-
CKOE 3HaueHue.

Takxe oTMeuyeHa ovaroBad U AMbOY3HaAA UHOUAL-
Tpauusa AMMmoouMTamMm 1 NAa3MoumuTamu, T. €. UMMYHO-
KOMMNETEHTHbIMWU KAETKaMW, HaAoXeHWe macc GpubpuHa
Ha MOBEPXHOCTU MOKPOBHOroO cAof. 1o mepe yBeanye-
HUS CPOKOB 3aboneBaHUsi BoAee BblpaXeHHOW CTaHo-
BUAACb WMHOUALTPALMUA MMMYHOKOMMNETEHTHBIMU KAET-
KaMu, akTUBMU3aUMUS GUOPUHOUAHBIX U CKAEPOTUUECKMX
NPOLLECCOB.

MaTtomopdonornueckue npoABAEHUA CUHOBUTA
nocTtrpaBMaTuUyecKoro reHesa. MopdboAOrMyeckun Bbl-
paxaAacs B runepTpodun 060AOUKKU U, B MEHbLLEN CTe-
neHu, B npoandepaumm CUHOBMOLMUTOB, YMEPEHHOM
rMnepnAasMn BOPCWH, MpoAndepaumnn ¢rubpobaacTos,
CKAepo3e 0BOAOUYKM M 04YaroBOW AMMOOMaKpodaranb-
HOM MHOUABTPALMKM NPEUMYLLECTBEHHO NEPUBACKYAAP-
HO. Hamu ObIAO OTMEUYEHO, YTO B HEKOTOPbIX HabAto-
AEHUSAX, 0COBEHHO B OCTPOM MEPUOAE NMOCAE TPaBMbl,
CKOMAEHWE KAETOYHOro BOCMAaAUTEABHOIO MHOUALTPaTa
NPUBOAUT K GOPMUPOBAHUIO CTPYKTYP, MOAOOHbLIX AUM-
donpHbIM donnnkyram. OAHaKO OHM, Kak NMpaBKAO, MNe-
pPUBACKyAAPHbIE, MEAKME, OAMHOYHbIE U 6e3 repMuHa-
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TMBHOM 30HbI pocTa. B HEKOTOPbIX CAyvanx OTMeYaAnUChb
OTAOXeHUs1 dMbpPUHa Ha NOBEPXHOCTU. Bce aTh npusHa-
K1, KaK NpaBuUAO, BbipaxeHbl cAabo (pUcyHoK 3). B 60Ab-
LUMHCTBE CAYYaEB OMPEAEASIAOCb CKOMAEHUE cupepoda-
roB-Makpodaros, GparounTMpyOLLMX FrEMOCUAEPHH, YTO,
no Hawwemy MHEHWIO, ABASETCA BaXHbIM AuddepeHun-
aAbHO-AMArHOCTUYECKMUM MPU3HAKOM.

Matomopdonormueckue NPOABAEHUA NMUTMEHTHU-
POBAHHOr0 BUAANE3HO-HOAYAAPHOro cuHoBMUTaA. [1pu
MWKPOCKOMUYECKOM WMCCAEAOBaHWM OMONTATOB MaLu-
€HTOB C MUIMEHTUPOBAHHBLIM BUAAE3HO-HOAYASPHbBIM
CMHOBUTOM OTMEYEHbl YMEPEHHAsA rMnepnAasnst CUHO-
BWaAbHbIX BOPCUH U BblpaxeHHast npoAndepaLmsa CUHO-
BuouuToB. ObpallaeTt Ha cebss BHUMaHWe obuane pas-
HOOOPAa3HbIX KAETOUHbIX SAEMEHTOB, BKAtOYAA AUMPO-
MAHbIE, GMBpOBAACTUUECKUE, TMCTUOLMTBI, MAA3MOLIUTI,
Makpodarn ¢ pasbpocaHHbIMKU CPEAU HUX MHOFOSIAEP-
HbIMW TMFAaHTCKUMW KAETKaMU. B BOAbLLMHCTBE CAyYaeB
Mbl HabBAOAAAM HAAMUME KCAHTOMHBIX KAETOK OT €AM-
HUYHBIX, AO BOAbLUMX CKOMAEHWI. B Tpex HabAOAEHUSIX
HaM yAAAOCb BbISIBUTb HEOOAbLLIME yYaCTKM FMAAMHO3a,
a B ABYX - ¢ubpo3a. 3T HabAIOAEHMSA OTHOCATCA K 60-
Ae€ AAMTEABHO CyLLECTBYHOLLEMY NATOAOrMUYECKOMY MpPO-
ueccy (pUcyHok 4).

OaHOM M3 Hanbonee XapaKTEPHbIX WM OTAMUUTEAb-
HblX O0COBEeHHOCTEN AaHHOTO 3aboAeBaHWA SABAAETCS
OTAOXEHWE BHYTPU- U BHEKAETOYHO FEMOCUAEPUHA, YTO
1 06yCAOBAMBAET XapaKTepPHY OKPaCcKy CUHOBUAAbHOM
000A0UKM B OPaHXEBO-KOPUUHEBbLIN LIBET (PUCYHOK B).

BTOpbIM OTAMUYUTEABHBIM NPU3HAKOM A@HHOrO MO-
paxeHusi ABAAETCS 06si3aTEAbHOE HaAUuMe Y3KMX Lle-
AEBWAHBIX CTPYKTYP, BbICTA@HHbBIX CMHOBMOLMTaMW. ITU
LLLeAEBUAHbIE CTPYKTYpPbl MOTYT ObiTb OLUMOOYHO Tpak-
TOBaHbl Kak cocyabl. C LeAbto AuddepeHLMarbHON AN-
arHOCTMKM HEOBXOAMMO MPUMEHATb MMMYHOMOPGOAO-
rMyeckne Mapkepbl 3HAOTEAUA (PUCYHOK 6). MHoraa mx
NPUXOAUTCH C TPYAOM HAXOAWTb, 0COBEHHO NP HEGOAb-
LLIOM KOAMYECTBE MaTepuara, HO 3TO ABASIETCS AOCTO-
BEPHbIM AOKa3aTeAbCTBOM MUIMEHTUPOBAHHOIO BUA-
AE3HO-HOAYASIPHOTO CMHOBMTA.

MoAnmopduam, pasHoobpasne U BoAblLas KAETOY-
HOCTb 9AEMEHTOB B PAAE HAOAIOAEHUI AeAatoT HeobXo-
AUMbIM AU dEPEHLMPOBaTb AaHHbIM NMPOLIECC CO 3A0Ka-
YeCcTBEHHbIM HOBOOOPA3oBaHMEM.

Matomopdonormueckue NPpoABAEHUA CUHOBUAAD-
HOro XoHApoMaTo3a.

CVHOBMaAbHbIA XOHAPOMATO3 ABAsieTC A0BpoKa-
YeCTBEHHbIM Y3AOBbIM XPSLLEBLIM 06pa3zoBaHMEM, BO3-
HUKaOWMM B CMHOBMAAbHOW 06oAouKke cycTaBoB. OH
npeacTaBAfeT coboi MeTanAacTMUeckoe MnopaxeHue
CMHOBMAAbHOW 0HOAOUKM.

MaKpOCKOMMUYECKM MOBPEXAEHHbBIE CMHOBMAAbHbIE
TKaHW COCTOAAM M3 HECKOAbKMX UAW MHOXeCTBa bAaecTs-
LMX 6eNo-CMHErO LBeTa AWLEBUAHBIX TEA WAU Y3EAKOB,
pasmepamu 0T MMAAMMETPA A0 CaHTUMeETpa.

Mp1 MUKPOCKONMUYECKOM UCCAEAOBAHUM MOAYHEHHO-
ro matepuana oTMmevaeTca runeptpodua 1 runepnaasms
BOPCUH CMHOBWAAbHON 060A0UKK. BO Bcex HabAOAEHU-

OpurnHanIbHble HayYHbIe MYOMUKAIMN T

a - rMnepTpodursa NOKPOBHOIO CAOA C MpoAudepaunen nep-
NEHAMKYASPHO PACMOAOXEHHbIX CUHOBMOUMTOB W  $UOpH-
HOWMAHBIM HaAOXEHMEM Ha MNOBEPXHOCTM, OKpacka rema-
TOKCUAMHOM U 303MHOM, *x400; 6 - GUOPOHOUAHBIN HEKPO3
NMOKPOBHOIO CAOS (CMpaBa) U CKAEPO3 CTPOMbI CYOUHTUMAAb-
HOro CAOSl (CAeBa), OKpacka MUKPOPYKCMHOM No BaH-TM30HY,
x100; B - NOAMMNO3Has rMnepnAasuns CUHOBUAAbHOM 060AOUKHM
C aHrMomMato3oM K GOopMHUpPOBaHMEM COOCTBEHHOM GHUBPO-
BACKYAPAPHOW HOXKM, OKpacka reMaTOKCUAMHOM W 303WMHOM,
x50; r - cAM3UCTast AUCTPODUS CTPOMbI CYOUHTUMAALIO CAOSI
¢ $OpMMpPOBAHMEM MHOXECTBA CAM3MUCTBIX KUCT, OKpacka
anbUMaHoOBbIM CUHWMM, X100; A - naaMcapoobpasHan NpPoAK-
depaumnsi CUHOBMOLMTOB B CYOUHTMMaAbHOM CAOE, OKpacka
reMaToKCUAMHOM W 303nHOM, x100; e - AeckBamMauuWs UHTH-
MaAbHOTO CAOSl, OKpacka reMaToKCUAMHOM W 303MHOM, X400;
X - BblpaXeHHas COCOYKOBasi rMnepnAasusi CUHOBMAAbHOM
060N0UKM U HOPMUPOBAHWE MHOXECTBA AUMOATUUECKMUX
Yy3€AKOB B CYOMHTUMaAbHOW 30HE CUMHOBMAAbHOM 0OOAOUKMH,
oKpacka reMaToKCUAMHOM M 303MHOM, X50; 3 - CKAeporuanu-
HO3 Kak pe3yAbTaT GUOPUHOMAHOTO HEKPO3a CYyOUHTUMAAbHOM
30Hbl CMHOBMAAbHOM OOOAOUYKM, OKpacka remMaTOKCHAMHOM
1 3031HOM, x100

Puc. 2. PeBMaToUAHbIV CUHOBUT

AX HAaMW OTMEeYeHa KapTUHa YMEPEHHO BblpaXXeHHOro
peakTMBHOro BocnaneHusi. CuHOBMaAbHas 060AOYKA
COAEPXMT YYACTKM XOHAPOUAHOTO U TMAAMHOBOTO XpsLLLa
OKpYrAon GopMbl.

Camu y3eAKM MOCTPOEHbI M3 TMAAMHOBOMO XpsLla
BbICOKOW CTEMEHW 3PEenoCTU. KaeTouHas MAOTHOCTb
B pa3HbIX yyacTKax HepaBHOMEpPHas, U Kak NpaBuAoO,
B LEHTPaAbHbIX yYacTKax y3A0B BOAEE TMNePLIEANOASD-
Hasl, yeM Ha nepudepunn. KAETOUHbIN aTUNU3M He PE3KO
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a - YMEPEHO BbIpaxeHHasa rmnepnaasus BOPCUH U CKAEPO3
CTPOMbI CYOUHTUMAAbBHOIO CAOSI CMHOBMAAbHOM OOOAOUKM,
OKpacka reMaToKCMAMHOM U 303KMHOM, x50; 6 - crnabo Bbipa-
XEHHbIM NEepPUBACKYASIPHbIA KPYTAOKAETOUHbIM BOCMAAUTEAb-
Hbll MHOUABTPAT. BbipaXeHHbIM AMNOMAaTo3 UM MUKCOMAaTO3
CTPOMbI CYOUHTUMAABHOTO CAOSI, OKpacka reMaToOKCUAMHOM M
303UHOM, x100; B - NeprBaCKyASiPHbINA KPYTAOKAETOUHbIN BOC-
NaAUTEAbHbIA MHOUABTPAT B CYOMHTMMAAbHOM 30HE CUHOBMU-
aAbHOM 0BOAOUKM C TEHAEHLMEN K GOPMUPOBAHUIO AMMOOUA-
HOro POAAMKYAQ, OKpaACKa reMaTOKCUAMHOM U 303MHOM, X200;
I - CKA€PO3 CyOMHTUMAaAbHOM 30Hbl CUHOBMAAbLHON 0HONOUKM,
OoKpacka no BaH-n3oHy, x50

Puc. 3. MNoctTpaBMaTuyecknii CHHOBUT

W Icue6Ho-npogunakmuueckie 80nPocsL

Bblpa)XeH, XOTA MOXHO HabAOAATb KAETKU NMyXAble, OKPY-
rAble, BbITAHYTbIE U C TMNEPXPOMHbIMU SAPaMU. XOHAPO-
LUMTbl pacrnoAaratoTcsi OAMHOYHO WAM CrpynnuMpOBaHbl.
OTmMeuaroTCa YMEpPEHHbIM AAEPHbIN MOAUMOPOU3M, ABY-
AAEPHbIE KAETKU U ABYKAETOUYHbIE AaKyHbI. 10 nepude-
pun 06pa3oBaHUS KAETKU MEAKWE, BbITAHYThIE; K LLEHTPY
- OKpYyrAble, 6oAee KpyMHbIX pa3mepoB. Mpu UMMYHOTU-
CTOXMMMYECKOM OKpalUMBaHUKU C aHTUTeAaMu K S-100
XOHAPOLMTbI  MPOABASIOT  BbIPaXEHHYI0 MO3WUTUBHYHO
okpacKy. Ouarv XxoHApoMaTo3a NoKPbITbl TOHKUM CAOEM
dGUOPO3HOM TKAHU MAK MHOTAA MOKPOBHbLIMUW CUHOBHAAb-
HbIMWU KAETKaMM (PUCYHOK 7).

CVHOBMWaAbHbIA XOHAPOMATO3 MOXET ObITb NMPUUYMHOM
bopMUpPOBaHKUA CBOBOAHBIX KOCTHO-XPSILLEBbIX TeA. BHa-
Yyane 3T BHOBb 06pa3OBaHHbIe XpALEeBbIE TEAA BbICTyMNa-
FOT B NMOAOCTb CyCTaBa, a 3aTeM OTLLHYPOBbLIBAOTCA M NPEB-
pallaroTes B CBOOOAHBIE XOHAPOMHbIE TEAA (PUCYHOK 8).

B Tpex HabAOAEHUSX B LIEHTPE XPSALLEBbIX Y3EAKOB
NPOCMaTpMBaAUChb YYaCTKM KOCTHOM TKaHW. B opHMX
HaBAIOAEHUSIX XPALLEBbIE KAETOYHbIE IAEMEHTbI TYCTO
pacnoAaraAucb B XOHAPOMAHOM BELLECTBE, B APYIMX —
NMOOAMHOUYKE MAM FpynnamMmu. Y Tpex naumeHToB, HapsiAy
C yyacTKaMu CMHOBMAAbHOM 0HOAOYKM, HA MCCAepOBa-
HUe ObIAM AOCTABAEHbl CBOOOAHbIE BHYTPUCYCTaBHblE
KOCTHO-XPSLLEBbIE TEeAA OKPYTAOM GOpPMbl. MUKPOCKOMK-
YEeCKM MOCTPOEHbI OHU U3 XPSALLEBON TKaHW TUMNa rManu-

a - AMMGOOTMCTUOLMTAPHBIM BOCMAAUTEABHBIN MHOUALTPAT, OKPacKa reMaToKCHMAMHOM U 303MHOM, yB. X400; 6 - MHOXECTBO
TMFAHTCKMX MHOTOSIAEPHBIX KAETOK. [MaAMHO3 CTPOMBI, OKpacka reMaToKCUAMHOM U 303UHOM, yB. X200

Puc. 4. MurmeHTMpoBaHHbIN BVI/\/\e3H0-HOAy/\F|DHbIl7I CUHOBUT

Puc. 5. MUrMmeHTUPOBaHHbIA BUAAE3-

HO-MOAYASIPHBIA CUHOBUT, OTAOXEHWE

BHYTPU- U BHEKAETOYHO FEMOCUAEPU-

Ha, OKpacka reMaToKCMAMHOM U 303U-
HOM, yB. X400

Puc. 6. MMMYHOrMCTOXMMUYECKAsi OKpacka NMUrMEeHTUPOBAHHOIO BUAAE3HO-MOAYASPHOIO
CMHOBUTA C MOHOKAOHAAbHbIMU aHTUTEAGMU K CD34 Ha BbIIBAEHWE cocyaoBs

MpuMeduaHue. BUAHO MHOXECTBO LLEAEBUAHBIX 06PA30BaAHMIA, BbICTAGHHbIX M-
MYHOHEraTUBHbIMU KAETKaMK K SHAOTEAMAAbHOMY Mapkepy CD34 (cTpenku). Mexay
LLLEAEBUAHBIMI 00Pa30BaHUAMU BUAHBI KANUAAAPLI C UMMYHOMO3UTUBHBIMU SHAOTE-

AMANbHbIMKW KAETKaMU. YB. x200.
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OpurnHanbHble HAYYHbIE ITYOIIKAIIN %

a - Y3Abl TMAAMHOBO XpsLLa, OKPYXeHHble GUOPO3HOM Kamncyaow,
OKpacka reMaToKCUAMHOM U 303MHOM, yB. X100; 6 - yMepeHHbIN
NOAUMOPOU3M U HepaBHOMEPHOE PACMNOAOXKEHWE XOHAPOLMTOB,
OKpacka reMaTOKCUAMHOM U 303UHOM, YB. X200; B - BbiaBAEHUE M-

Puc. 8. CMHOBMaAAbHbIN XOHAPOMATO3

MMpumMeuyaHue. Ha mukpodoTorpadmnun XopoLlo UAAKD-

CTPUPYETCA NPOLLECC OTLUHYPOBbLIBAHWA XOHAPOMATO3HOIro

y3na U dopMrpoBaHME CBOBOAHOTO XPALLEBOrO TeAa,
OKpacka reMaToKCMAMHOM M 303UHOM. YB. x50

MYHOMNO3UTUBHbIX XOHAPOLUMTOB, MMMYHOIMCTOXMMUYECKAA OKpacKa

¢ S-100, yB. X400

Puc. 7. CuHOBMaAbHbIN XOHAPOMATO3

HOBOIO Xpsillia C 93HXOHAPAAbHbIM OCTEOreHEe30M B LiEH-
Tpe. B ABYX M3 HMX OTMEUEHbI y4acTKK neTpuoukaumm.
CHapy>X1 OHW MOKPbITbI CAOEM BOAOKHWCTOM COEAMHW-
TEAbHOW TKaHW (PUCYHOK 9).

BbiBOADI

1. Takum o0bpa3om, B CUHOBWAAbHOM 0BOAOUKE B 3a-
BMCUMOCTU OT reHe3a BOCMAAMTEALHOrO Mnpolecca oT-
MeuatoTcs PasAMYHOM WMHTEHCMBHOCTM WM pacnpocTpa-
HEHHOCTM 06LLENAaTOAOrMYECKME NPOLIECChI.

2. MNatoMmopdOAOrMYECKME WCCAEAOBAHUA CUHO-
BUAAbHOM OBOAOUKM MPU CUHOBWUTAX KOAEHHOIO CYy-
CTaBa y AeTerl MOoryT ObiTb NMPUMEHEHbl HE TOAbKO
B NOCTAHOBKE AMArHo3a, HO U AASI KOHTPOAS AMHAMMWKK
AeYebHbIX MEPONPUATUIA U NPOrHO3UPOBAHUSA UCXOAOB
6one3Hel.

3. AMarHocTMyeckas apTPOCKOMUS KOAEHHOro Cy-
ctaBa C 3abopom OMOMCUM CUHOBUAABHOM OOOAOUKMK
B PSIAE CAYYaEB MO3BOAAET MOAYUMTb MHPOPMALIMIO, HE-
AOCTYMHYH AASI APYTMX METOAOB UCCAEAOBAHMUSI.

4. TMpeANOXEHHbI HOBbIM CMocob onpepeneHus
pacnpoCcTPaHEHHOCTM  MATOAOTMUYECKUX  U3MEHEHUN
B CMHOBMAAbHOM 0OOAOYKE KOAEHHOrO cycTaBa y Ae-
Ten ¢ FOPA ¢ MCNOAb30BaHWEM COUYETAHHOM apTPOCKO-
NMUUYECKON M NAaTOMOPGOAOTMUECKOM OLEEHKOW MaTOAO-
rMYecKMX M3MEHEHUM CMHOBMKM B 7 OTAEAAX CycTaBa
NMO3BOAAET TOUYHO OMNPEAEAUTb PACMPOCTPAHEHHOCTb
naToAOrMYeCKOro npouecca B CMHOBMAAbHOW 0H60OAOY-
KE& MMEILLEr0 MaKpPOCKOMUUYECKU TOAbKO AOKAAbHbIE
NPOSIBAEHMS.

Puc. 9. CBo60AHOE BHYTPHUCYCTAaBHOE KOCTHO-XPALLEBOE TENO
MpurmeyaHue. Okpacka reMaToKCUAMHOM U 303UHOM.
¥YB. x12,5.

5. BbINOAHEHWE apPTPOCKOMNUU ABAAETCH OMpaBAaH-
HbIM Y AETEN C MOHO- U OAUTOapPTPUTaMMU KONEHHOTO CYy-
CTaBa HESICHON 3TUOAOTMU C LLEABIO YTOUHEHUA AMarHo3a
M Ha3HavyeHUA pauMOHAAbHOIo Ae4YeHUA.
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