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COHOTIPADOUSA NMNEYEBOIO CYCTABA
3.A. Ackepko, B.ll. [evikano

Kadeapa TpaemaTonorum, optoneamnm u BOEHHO-MOJIEBOM XUPYPTHM
YO «Butebckmit rocyaapcTBeHHbIM MeAULUHCKMA YHUBEPCUTET »

TIpedcmasnensvl 03MOANCHOCIIU YILMPAZBYKOBO20 UCCAeO06anus 518 nayuenmos ¢ paznuunou namoio2uell nie4eso-
20 cycmasa. Mcnonb306anu yivmpasgyKogble CKAHepbl 8 KOPOHAIbHOU, KOCOU KOPOHANbHOU, AKCUATLHOU U CASUMMAlb-
HOU NI0CKOCMSIX, RpuMeHsiiu turetinsle oamyuku 3,0, 7,5 u 10,0 MT'y, ¢ ¢hoxycuposkoii 2,0-5,0 cm. Ha ocnose ucciedosa-
HUSL 300POBbIX MKAHEU NAeYe8020 CYCMABA U GbIAGICHHBIX HAPYWEHUI NPEONIONCEHO «HEembIPEeXImadiCcHoe» Cmpoenue
nneuesozo cycmasa. Ommeuervl MemoooI02udecKue NPUHYUNDL YIbMPA38YKOBO20 UCCIeO08ANHUSL, OCODEHHOCMU MEXHU-
yecko2o obecneueHust, MEMoOUKa YibmpazeyKo8020 UCCIe008AHUsL, IX02paAPUUecKass KapmuHna HOPMAIbHO20 0p2and,
HO30102Usl WIU YIbMPa36yKosble CUHOPOMbI.

Knrwouesvie crosa: nieuesoil cycmas, namonozus, coHospaghus

The possibilities of ultrasound examination of 518 patients with various pathologies of shoulder joint are presented.
Ultrasound scanners in coronal, slanting coronal, axial and saggital planes were used. There were also applied linear
measuring devices 5,0, 7,5 and 10,0 MHz with focusing 2,0-5,0 cm. On the basis of the analysis of healthy tissue of
shoulder joint and diagnosed disruptions, the ‘four-platen” structure of shoulder joint was offered. Methodological
principles of ultrasound examination, peculiarities of technical provision, methods of ultrasound examination, sonographic

picture of a normal organ, nosology and ultrasound syndromes were specified.
Key words: shoulder joint, pathology, ultrasound examination.

BBenenne

CoHorpaduueckoe UcCIeoBaHKE, IO MHCHHIO Psi/ia aB-
TopoB [1, 2, 3, 4], MOXKET 00ECIIEYUTh PAHHIOK JOCTOBEP-
HYIO0 HH(POPMAIIHIO O MATOJIOTUUECKUX U3MEHCHHUAX B TKa-
HSIX TJIEYEBOTO CycTaBa.

Ienp uccaenoBanus: 03HAKOMHUTh MEIUITTHCKHIM Tepco-
HaJI KIIMHUK ¢ BO3MOXKHOCTSMH COHOTpadUu IpH paco3Ha-
BaHMHU MMAaTOJIOTHH TUIEYEBOIO CYyCTaBa.

Martepuas 4 MeToIbI
Knunuka tpaBmaronoruu u opronenuun YO «BI'MVY»
pacrosaraer OIbITOM COHOIpa(uuecKkoro UCCieOBaHUS Y
518 manueHToB ¢ pa3HOOOpa3HOM MAaTOJIOTHEH IJIEYeBOr0
CycTaBa.

Memoodonozuueckue npuHUUNGL Y16MPA36YKOCO20
uccneoosanus
MeTomonoruyecKre MPUHITUIIBT YIBTPA3BYKOBOIO HCCIIC-
JTOBaHUsI TKaHEH 00JIaCTH IICUSBOT0 CyCTaBa HE OTIIMYAKOT-
Cs1 OT TAKOBBIX TIPU BU3YaJIU3AIMU JPYTUX OTCIIOB OIOPHO-
JIBUTATEIILHOTIO arliapara 4ejI0BEeUeCKOro OpraHu3ma.

Memoouueckue ocobennocmu mexHu4ecKkozo
obecneuenus

HccnenoBaHust MPOBOIIIIN C UCIIONB30BAHHEM YIIBTPa-
3BYKOBBIX CKAHEPOB B KOPOHAJILHOH, KOCOH KOPOHAIBHOM,
aKCHAJIbHOM U CaTUTTAILHOM TJIOCKOCTSIX, IPUMEHSUIN JINHEH-
Hble gatumku 5,0, 7,5 u 10,0 MI'n, ¢ dhokycuposkoii 2,0-5,0
cm. [IpenmymmectBom ob6aanan natauk 10,0 MI'n, on Har6o-
JIee TOYHO, YETKO M PEaIbHO 0TOOpakajl HCCIEIyeMYO 00-
J1aCTh.

Memoouka ynompazeyKo6020 ucciedo6anus
JIBYCTOpPOHHIOIO (CPaBHHUTENBHYIO) COHOTPa(HIO BBIION-
HSUTH TIAIUCHTaM, TUICYEBON CYCTaB KOTOPBIX (OMH U3 BOOO-
pakaeMbIX yITIOB OCHOBAaHHUS TPEYTONBHUKA) paCIoarain
niepe/1 uccieoBarelieM (BTOpOi yrojl OCHOBaHHMs1) M Ha pac-
CTOSIHUH HE OoJiee BBITSIHYTON PYKH — YIIPaBJICHHUE YIBTpa-
3BYKOBBIM CKaHEPOM (TpETHI yrojl — BepIIIMHA TPEYTONbHHU-
Ka). Busyanuszaimio cTpykTyp IUIEHYEBOTrO CycTaBa OCYIIe-
CTBJISUTM B CIIENYIOIIEW TOCIIEI0BATEILHOCTH: OONBIION 1
MaJIbIi OYyTOpPKY IUICUeBON KOCTH (aKCHaJbHAS TMPOCKIIN),
Cy0aKpOMHUATBHOE TIPOCTPAHCTBO (aKCHATIbHAS TIPOCKIINA),
CYXOXKHJTHSI MBIIIII] POTATOPHON MaHEThI TuTedya (KOpOHaJIb-
Has U Kocasi KOPOHAJIbHAasI POCKIINH ), HAJJOCTHAS sIMKa J10-
MaTKH, BBIPE3Ka JIOMATKH, HaTOCTHAs MBIIIIIA (Kocasi Kopo-
HaJIbHAs TPOCKITHA).
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HccnenoBanust CTPYKTYp IUIEYEBOTO CyCTaBa IPOBOJIH-
711 OOJIBHBIM B TIOJIOXKEHHUHU CHJIsI, BEPXHSIsI KOHEUHOCTh CO-
THYyTa B JIOKTEBOM CYCTaBe, JIOKTEBOH CyCTaB pacIoiaraercs
Ha/Jl KPBUIOM TIOJIB3/IOIIHOM KOCTH. DTO IaBajIo BOSMOKHOCTh
MaKCHMaJILHOTO BBIXOJIa CYXOXKHITHIA U3 TIO/T aKpOMHUAIIBHO-
T'0 OTPOCTKA JIONATKH.

[1pu mccnenoBaHUM OLEHUBAIH HHTEHCUBHOCTH 3XOCHUT -
HaJla OT U3Y4aeMBbIX CTPYKTYp:

1. Cyxoxunus HaJOCTHOU MOJOCTHOM, MaJIoN KpyIyIoi
U TTOJTIONATOYHOM MBI, COCTABIISIIOIINX POTATOPHYIO MaH-
KETy IIeva.

2. CyxOXuilue JJTHHHOM TOJOBKH ABYIJIABOW MBIIIIIBI
mieya.

3. TonoBka meyeBoit KOCTH.

4. AxpoMHabHBIA OTPOCTOK JIOTIATKH.

5. KiIrounyHO-akpoOMHAIBHOE COUIEHEHHE.

6. HanoctHast MbIIIIA B OTHOMMEHHOH SIMKE JIOTIATKH.

7. TlomnenbTOBUIHO — MOJAKPOMHUANIBHAS CYMKa.

Ha ocHoBe 3x0ocurHaia onpenessiii HeI0CTHOCTh CyX0-
YKIJIMHA MBI, HAJIMYUE JOTOTHUTENBHBIX BHYTPHCYX OXKUITb-
HBIX BKJIFOYEHHI, pPABHOMEPHOCTH KOHTYPOB H LIEJIOCTHOCTD
KOCTHBIX 00pa30BaHMii, UX B3aNMOPACIIONOKEHNE, HATHYHE
Jie()eKTOB TOJIOBKH TIJICYEBOM KOCTH, BEIMUUHY 1 HallpaBlie-
HHUe cMeleHus hparMeHToB OyropkoB ruieda. [IpoBommnm
CPaBHHUTENBHYIO COHOTpa(ui0, COHOMETPUIO M COHOKHHE-
MaTHKY Ha OCHOBE ITOJIBHYKHOCTH MBIIIII X CYXOXKHIIHH.

Pe3yabTaTsl 1 00cy:K1eHHE

Oxozpauueckan Kapmuna HOpMAILHOZO0 Op2and

DXOBH3yaJIU3aIIMs IIEYEBOTO CycTaBa B KOPOHAILHOM 1
KOCOW KOPOHAJBHOW MPOCKIMH B OOJIACTH JIEIETOBHIHOM
MBIIIIIEI (pUcC. 1) IpencraBieHa CI0sSIMH TKAaHEH CIISIYIOIIX
00pa3oBaHui, MOBEPXHOCTHBIH CIIOH, 10 HAITPABJICHUIO CHA-
PYXKH BHYTPb, 9XOT€Hb JCTBTOBUIHON MBIIIIIBI, KOHTAKTHPY-

| Pucynox 1 — Cxema
Ppacnonodicenus yibmpasgyKo6020
0amuuKa npu cCKaHUPoBanuU 6
\A KOPOHAIbHOU npoeKyuu
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Pucynok 2 — Conozpamma nieuesozo cycmaea npu
CKAHUPOBAHUU 8 KOPOHATILHOU RPOeKyuu: | — 0enbmosuoHas
Mbluya, 2 — akpoOMUaIbHbIl OMpPOCmMOoK JONAMKU,

3 — kancyna cycmaea, 4 — pomamopHas mandicema nievd,

5 — 6obuton 6y20poK naeuesol Kocmu

I01Iasi C AKPOMHAITBHBIM OTPOCTKOM JIONIATKH (pHC. 2).
Cpennutii ciioii 00pa30BaH KarCyyIoi CycTaBa M JIeyKalu-
MU HENOCPENCTBEHHO MO/ Hel CYyXOXKHIIMAMHU POTATOPHOM
MaHXeThI IIe4a. [0IoBKa 1m1e4eBoil KOCTH OTTpaHUYHBAET
DITYOOKHH CJIOHM 9XOTEHH IIEYEBOT0 CyCTaBa U pacrionaraeT-
Cs1 TIOJT CYXOXKIJIMSIMH KOPOTKHX POTAaTOpPOB IIJIeya.
I'MnepuHTEHCHUBHBIA CUTHAJI MMEET BHYTPEHHSS TONY-
c(epa MOBEPXHOCTHOTO CIIOS, 2 UMEHHO, KOHTYpP aKpOMH-
aJIbHOTO OTPOCTKA JIoNaTKy. [lenbToOBHIHAs MBIIIIA 00Jiaia-
€T HE CTOJIb HACBIIIEHHBIM OTPaYKEHHBIM CUTHAJIOM. AHAJIO-
THYHO, B CPEIHEM CJIO€ SXOCUTHAJI OT Karcyibl cycTaBa 0o-
Jiee BBIpaXKeH, a CyXO)KMIINS MaHKEThl B HOPME UMEIOT Me-
Hee MHTEHCHBHYIO OTHOPOIHYIO CTPYKTYpy. KoHTYp romnoB-
KU TIJIEYeBON KOCTH MIJIN OYEPTaHHs TITyOOKOTO CIIOSI OTHET-
JIMBO BU3YaJIM3UPYIOTCS IPU COHOTpad K U UMEIOT TaK XKe,
KaK 1 aKpOMHaJIBbHBIA OTPOCTOK, THIIEPUHTECHCHBHBIN CHT-
HaJL
CkaHUpOBaHUE TKaHEH B KOPOHAJIBHOM M KOCON KOpo-
HAJILHOM MPOEKIMU B 00JIACTH HAJIOCTHOHM SIMKH JIONATKU
(puc. 4), KaKk ¥ MPEIpIIYyIINE CPE3bl, MPEACTABICHO TPEMS

CIIOsIMU.

[B] 0.0/7.5cm
661/P100/D3
FAS/10.0MH2

Avg.=8.1An

Pucynok 4 — Cxema pacnonoxycenus oamuuka: 1 — nadocmuas
AMKA Ionamku, 2 — @blpeska JoONamKu, 3 — aKpoOMUaiIbHblll
ompocmok, 4 — KIouuuHO-aKpOMUATbHOE COYNICHEHUE,

5 — akpomuanbHslll Koxey Kuoduysl (a)

U COHOCPAMMA MKAHEU 6 NPOeKYUU HAOOCMHOU AMKU JIONAMKIL:
1 — mpaneyuesuonas moiuya, 2 — HAOOCMHASL MbLUUYA,

3 — swipeska ronamxu (0)

[epBeIii coit — TpanenueBUIHAs MBI, BTOPOH CIION
— HaJI0CTHAs MBIIIIIA U TPETHUH CII0M — JIonaTKa ¢ ee BhIpe3-
KO U mornepevHoi cBsa3koi. CUTHAI OT IIEPBOTO U BTOPOTO
CII0s1 UMeeT Ooliee HU3KYI0 MHTEHCUBHOCTB, B OTJIMYHE OT
TPETHEro, KOTOPHIN THIICPUHTCHCUBEH.

CoHorpadus B akCHAIIbHOM 1 KOCOM aKCHAaTbHOU MPOCK-
LMW JIaeT BO3MOXKHOCTh BU3YaJIU3AIMH PA3TUIHBIX CTPYK-
Typ IUIEYEBOTO CycTaBa, B 3aBUCHUMOCTHU OT YPOBHS U yIjia
pacnonoxeHus YIbTPa3BYKOBOTO AaTdvka. B naHHOM ciy-
4yae MbI BBIIETISIEM «UEThIpE 3Taxka TKaHel y4acTBYIOIIHNX B
00pa3oBanuu cycraBa. [IepBbIii 3Tax MPeCTaBIICH KITFOUNY-
HO-aKpOMHAJILHBIM COYJICHEHUEM C OTYETIIMBBIM DXOCUTHA-
JIOM OT JUCTAJIBHOTO KOHIA KIIFOUHMIBI U aKpOMHUAIBHOTO
OTpPOCTKA JIONIATKH (pHC. 5).

Bropoti sTax oTrpaHuueH aKpOMUATbLHBIM OTPOCTKOM U
TOJIOBKOM IUIEYEBON KOCTH M BKIIIOUAET MOJaKPOMUATIbHOE
MIPOCTPAHCTBO. BepXHsis M HUYKHSS TPAHMIIBI TAI0T BBICOKO-
KOHTPACTHBIN CUTHAJI, TAK KaK 3TO KOCTHas TKaHb. [1oa Hik-
Hel MOBEPXHOCTHIO aKPOMHUOHA HAXOJJUTCS MTOIaKPOMHAIIb-
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Pucynok 5 — Cxema pacnonoicenus oamuuxa:

1 — akpomuanvHolii ompe3ox Kioyuysl, 2 — KIHOUULHO-
aKpomMuaibHoe counienenue, 3 — aKpoMUaIbHbII OMPOCMOK,
4 — bonvbuotl 6yeopok naeueol Kocmu, 5 — Mexnchyeoprosas
60po30a, 6 — manvlii 6Y20poK nieuesoll KOCmu, Ki08OBUOHbIL
ompoCmoK (a) u CoHoSpamMma mraue 8 npoexyuu
cKaHupoganus: 1 — aKpomMuaibHblll Ompe3oK Kiouuybl,

2 — aKpoMuUaIbHbuIl OMPOCMOK TIONAMKU, 3 — KIIOYUYHO-
akpomuanbHoe counenenue (cmpeika) (6)

Has CyMKa C HU3KOW MHTEHCHUBHOCTBIO XOCHUTHAJa, Jajee
KHU3Y (Ha/l HWKHEW TpaHuIiel 3Taka) CUTHAJ YCHITUBAETCS
OT IJIOTHOM KalCylbl U pacIolararoliuMuCsS B HEMOCPE-
CTBEHHOMH OJIM30CTH OT Hee CyXOXKIITHSIMHU MBI MaHKEThI

(puc. 6).

a
Pucynok 6 — Cxema pacnonosicenus damuuka:

1 — akpomuanbHblii ompe3ox Kioyuysl, 2 — KIHOUULHO-
aKpomMuaibHoe counieHeHue, 3 — aKpoMUAIbHbIIL OMPOCMOK,
4 — bonvbuotl 6yeopoK naeuesol Kocmu, 5 — Mexnchyeoprosas
60po30a, 6 — manvlii 6Y20poK nieuesoll KOCmu, Ki08OBUOHbIL
ompoOCmoK (a) u CoOHoSpamMma mKaue 8 npoexyuu
cKaHuposanus: 1 — aKpomMuaibHblll Ompe3oK Kiouuybl,

2 — aKpoMUaIbHbIl OMPOCMOK IONAMKU, 3 — KIIOYUYHO-
akpomuaibHoe counenenue (cmpeika) (0).

B cocTaB TpeThero aTaxka BXOAUT MexOyropkosas 00-
po3/1a ¢ THIEPUHTEHCUBHBIM CHTHAJIOM M PACTIONOKEHHOE B
HEW CYXOXKHITHE JJTMHHOM FOJIOBKH JBYIIIABOM MBILIIIBI 1T~
ya (puc. 7).

a

Pucynok 7 — Cxema pacnonoicenus oamuuxa:

1 — axpomuanvuwvlii ompe3ox Kuouuysl, 2 — KIIOUUYHO-
aKpoMuaibHoe counieHeHue, 3 — aKpoOMUAIbHbII OMPOCMOK,
4 — bonvuotl 6yeopoK naeueol Kocmu, 5 — mMexnchyeoprosas
60po30a, 6 — manvlii 6Y20poK nieuesoll KOCmu, Ki08OGUOHbIL
ompoCmoK (a) u coHocpamma mraue 8 npoexyuu
cKkanuposanus: 1 — manviti 6y20poK niedesoli KOCmu,

2 — 6016ut0U 6Y20pOK NIeueoll Kocmu, 3 — NONnepeyHas
nieuesas cea3Ka, 4 — medcoy2opkosas 60po3oa,

5 — nodaxkpomuanshoe npocmpancmao (cmpeixa) (6)

CyxoXuinue UMeeT MeHee HHTCHCUBHBIN CUTHA, U TI0-
9TOMY OHO HEOTYETIHMBO KOHTYpUPYeT Ha (hoHE GOPO3IBL
YeTBepThIii 3TAX HAXOMUTCS HA YPOBHE CYXOXKHITHS TTOJJIO-




OPUTUHATIbBHBIE NCCNEJOBAHUA

Kyprar TpTMY 2010 Ne 2

MATOYHOM MBIIIIIEL. Ero rpaHuI[aMu SIBJIETCS AETbTOBUIHAS
MBIIIIIIA, 3aTeM OOJIbINAs IPYIAHAS MBIIIIA, TOIIONATOYHAS
MBIIIIIA, CYXOKHIHE KOTOPOM KPEMHUTCS K MajoMy OYyropKy
TUTEYEBOM KOCTH U TAFOIIEMY CUTHA YCHIICHHOM 3XOT€HHOC-
TH (puc. 8).

a

Pucynok 8 — Cxema pacnonoicenusn oamuuxa:

1 — akpomuanbHblii ompe3ox Kuoyuysl, 2 — KIHOUUUHO-
aKpomMuaibHoe counieHenue, 3 — aKpoMUAIbHbIIL OMPOCMOK,
4 — bonvbuotl 6yeopoK naeuesol Kocmu, 5 — Mexnchyeoprosas
60po30a, 6 — manvlii 6Y20poK nieuesoll KOCmu, Ki08OBUOHbIL
ompoOCmoK (a) u CoHocpamma mraue 8 npoeKyuu
cKkanuposanus: 1 — oenbmosudnas mviuya, 2 — 6016uas
2pyoHas mviuiya, 3 — Maslil 6y20poK nieuesoll Kocmu,

4 — noononamoynas mviuya (0)

Ho3o0no02uu unu ynsmpa3eykoguie CUHOPOMbL

Benuuuna nomakpoMuaisHOTo IIPOCTPAaHCTBA, ONpee-
JsieMast B aKCHaJIbHOM TPOEKIMH, OTIHYAETCsl 3HAYUTETbHOM
BapuabenbHOCThIO (1nanasoH ot 0,44 cM. 1o 1,3 cM.) u o-
3TOMY HE MOXET CIY)KHTh CAMOCTOSITENILHBIM KPUTEPUEM
MATOJIOTUH POTATOPHOW MaHXkeThl. boiee 0o0BEeKTHBHYIO
MH(OPMAIIHIO 1aeT CPAaBHUTENbHAS COHOTPadHst U COHOMET-
pust. DTO OOBSCHSETCS TEM, UTO IPHU JIePEKTE B CyXOIKHITb-
HOHM 4YacTH MaH)XeThl BO3pAcTaeT MBIIIEYHbIH anucOanaHc,
CO3JAF0TCsl OMOMEXaHNYECKHE TIPEITIOCHIIKH JUTS TUCTOKa-
LIH TOJIOBKH TUIEYEBOH KOCTH U 00pa30BaHMUs BEpXHEH Jie-
LEHTPAIMU CO CTATUYECKHUM ILIeYe-aKpOMHUAIBHBIM CTEHO-
30M. Takum 00pa3oMm, moKa3aresb BEIMYUHBI CyOaKpOMHU-
aJIbHOTO MPOCTPAHCTBA MOYKET OLIEHHUTH TaTOJIOT U0 MaH)Ke-
TBI TOJBKO JIMIIIB IIPY CPABHUTEILHOM HUCCIIETIOBaHUH. Y O0Ib-
HBIX C OOIIMPHBIMU TTOBPEXACHUAMH (HapYILIEHHUE 11EI0CT-
HOCTH CYXO)KMJIHSL HAJIOCTHOM, TOJOCTHOM M MaJIol KpyIioit
MBIIIIIT) OTMEYaIH YMEHbIICHHE BETMUUHBI CyOaKpOMHAaIIh-
HOT'O IIPOCTPAHCTBA B CPABHEHHUH C IPOTHBOIOJIOKHBIM CY-
CTaBOM, 3TO YMEHBIIIEHHE B CPETHEM COCTABIISIIO 110 17%.

CoHorpadus BO BCEX ClTydasx WASHTUPUIPOBaIA 00-
LIMPHBIE MTOBPEXIEHUSI POTATOPHOH MaHIKETHI 10 OTCYT-
CTBHIO CHTHAJIA OT CYyXOXKHJIHH, T.K. OHH CMEIaJINCh O] aK-
POMHAIBHBII OTPOCTOK, BCIIEACTBHE PETPAKIMHU MBIIIILL K HE
BU3YaJIM3UPOBAIIUCH B ITPOEKIMU CKAHUPOBaHUs (pHC. 9).

Pucynok 9 — Conozpamma nneuegozo cycmaga npu 00uiupnom
noepexcoeHuyu pomamopHoli MaHcenbsvl nieyd.
Omcymcmeyen IX0meHb CyXoHcuauil Maniceml 6 NPOEKUuU
CKaHupoeanus (cmpenka)

[Tpu j0KaTFHOM NOBpPEXIEHHN (HAPYILIEHHUE 1IEIIOCTHO-
CTH CYXOXKWJIMSI HAZIOCTHOM MBIIIIIBI) OTCYTCTBYET KOHTAKT
HXOTEHH CyXOKHUITUS C OOIBIIMM OYrOpKOM IIEYEBOM KOCTH

(puc. 10).
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Pucynox 10 — Conozpamma pomamopnoii Mauyicemsl nieud ¢
JIOKAIbHBIM nOGpPedcOenuem: 1 — KOHmyp 201068KuU Nie4egol
Kocmu, 2 — KOHmMyp 6016ui020 Oyeopka, 3 — 0enbmoeuonas
moluya. JucmanoHbiil KOHeY CYXOMCUNUS HAOOCMHOU MblUUYbL
(copu3oHmanvHas cmpenxa), npPOKCUMAIbHbIL KOHel
CYXOAHCUNUSL HAOOCMHOU MblULYbL (BEPMUKATLHASL CIPENKA)

DTO CBA3aHO C TEM, YTO PETPAKLI JIUIIb OJJHOH Ha10CT-
HOW MBIIIIBI MEHEE BBIPAXKCHA, YeM IMPHU OOIIMPHOM IIO-
BPEXJIEHUU MaHXKETHI.

ITpu HE3HAUUTENBHBIX JIOKATBHBIX MPOIOIBHBIX TOBPEK-
JIEHUSIX MATOJIOTMUYECKUH Y4aCTOK CYXOXKUIIHSI He PETUCTPH-
pyercs. OnHaKO MOBPEXIECHHE MOXHO MPEANONIOKUTE 10
YBEJIUYEHUIO KOJIMYECTBa CHHOBHAILHOM YKUKOCTH B TIONO-
CTH OIS TOBUTHO-TIOAAKPOMHUAITLHOM cyMKH (puc. 11).

[FCE]
a0t

Pucynok 11 — Conozpamma Il amasica nneuesozo cycmaaa.
Jlokanvhoe nogpescoenue Manicenmvl u ygeauienue
Konuyecmea CUHOBUANbHOIL HCUOKOCIU 8 NONOCIU CYCINABA U
n000e1bMOBUOHO-NOOAKPOMUANLHOU cymKe: | — 20N108Ka
nieuesoli kocmu, 2 — KOHmMyp 00abU020 OyeopKa, 3 — KOHMYp
Mano2o Oyeopra, Haaudue HeUoOKoCmu 8 n000eIbmoBUOHO-
NOOAKPOMUATLHOU CyMKe (cmpenKa)

3710 00YCIOBICHO HAPYIIIEHUEM T€PMETHYHOCTH TIOJIO-
CTH IUICYEBOTO CyCTaBa U 000JI0UYKA CycTaBa BCET/a peart-
PYeT Ha 3TO YBEITHUCHHEM MPOAYIIMPOBAHNS CHHOBHATIBHOM
KHUIIKOCTH.

CoHorpadust YpeCKOCTHBIX TOBPEKICHNIT MAHKETHI (TTe-
pertoM OOJIBIIOro OyropKa IJICUSBOM KOCTH C MPUKPEILISIO-
HIAMUCS CYXOKHITHSIMA KOPOTKHX HAPYKHBIX POTATOPOB
TUieya) oToOpakaeT HaNpaBJICHHEe CMEICHHUsI KOCTHOTO (par-
MeHTa Oyropka IUICYeBO# KOCTH H €ro pasMep, UTO CIYKHT
OCHOBO¥ IJ1s1 TUTaHUPOBaHUs criocoda pukcarmu (puc. 12),
CIIOHTHO3HBIM BUHTOM WITH BUHTAMH, UITH TPAHCOCCATBHBIM
IIBOM IIPU MaJIbIX pazMepax KOCTHOTO (pparMeHTa GoJbIIo-
ro Oyropka.

Pucynok 12 — Conozpamma npu upeckoCmHOM ROBPEHCOCHUU
pomamopnoit mancemvl: 1 — 6epxuuli KOHMYpP 20106KU
nie4wesol Kocmu, KOCHbl pazmenm (cmpenku), pazmep

¢paemenma 14,6 mm. Axcuanvhas npoexkyus

Hanume 5X0ruoTHBIX TeHel (YCUIleHHe curHaia B Ipo-
EKIMU CYyXOXKHIIHS ) 0TOOPaKalio Kanbl(DUIUP YOI TeH-
JIMHO3 MamkeTsl (puc. 13).
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Pucynok 13 — Conozpamma pomamophnoii manicemsl nieud,
KabYUHAmM 6 CYXO0HCUIUU HAOOCIMHOU MbLULYbL (CMpenKa)

[Tpu 5TOM, eciy MaToNIOrHYECKU ouar 3aHuMaeT oosee
40% nonepeyHoro o0beMa CyXOXKUIIUS, B XOJIE OIePaTHB-
HOT'O BMEIIATEIbCTBA MPOBOJAT YACTUYHYIO WM IMOJTHYIO
PEHHCEPLHIO.

[Tpu BeIMOMTHEHNH COHOTpad X y OOJIBHBIX C YACTHYHBI-
MU HOBPEXJCHUSIMHU POTATOPHOH MaH)KETHI TIJIeya TpaBMa-
TUYECKOTO TeHe3a Yallle OTMeyaeTcs JOKaJIbHOE MCTOHYE-
HUE CYXO)KWINSA HAaJOCTHON MBIIILBL. DXOCTPYKTYpa CyXO-
JKWIUS B JAHHOM CIIy4dae UMella pOBHbIE KOHTYpPHI 1 paBHO-
MEpPHO CHIDKCHHYIO SXOIIOTHOCTH (puc. 14).

Pucynoxk 14 — Conocpamma npu
YACMUYHOM NOGPeEHCOeHUU
pomamopHoOU MAHcemal,

PA6HOMEPHOE CHUJICCHUEe
IXONJIOMHOCHIU CYXOHCUTIUA
B penxux ciydasx IMeeT MEeCTO YCHUIICHUE 3XOIIOTHOCTH

B MPOEKIHMH JHUCTAIBHOTO OTJea CyXOXKHIHS HaJO0CTHOU

MBIIIIBL. ITO OOBSICHACTCS TEM, UTO B PE3yJIbTaTEe YaCTHY-

HOTO TIOBPESKIACHUS CYXOXIIUS HAJOCTHON MBIIIIBI ITO-

BPEX/ICHHBIH Y4acTOK B TOCJIEAYIOLIEM 3aMelaercs Ipy-

0011 pyO110BO# TKaHBI0. KITHHUYEeCKH HAOMIONASTCs TOTHBIH

00bEeM IBIKEHHI C HATHYHUEM OOJIEBBIX OIIYIICHHUH B OIIpe-

JIEJICHHBIX (ha3ax ABWKCHUH B IICUCBOM CyCTaBe (MMITMH]I-

KEMEHT-CUHIPOM). [Ipu BhIMOMHEHUH (YHKITHOHATBHOM

coHorpaduu HapyIICHHS TOJBMKHOCTH CYXOXKIITUS Ha10C-

THOM MBIIIIIBI HE OTMEYaeTCs (CUMITTOM TJIABHOTO BXOXKIE-

HUS TI0]T aKPOMHUAJIBHBIN OTPOCTOK JIOMATKH).

OnHO3HAYHBIX COHOrPaMUCCKUX TUATHOCTHICCKHX ITPHU-
3HAKOB IMPH YaCTUIHBIX MTOBPEKIICHUSIX CYXOXKIUIHI pOTaToOp-

HOUM MaHXeThI T1JIeva IeTeHepaTUBHOTO TeHe3a HeT. Y 00ib-

HBIX 3TOH IPYIIIbI BU3YaIH3HUPYEeTCs HEpaBHOMEPHAS 3XOII-

JIOTHOCTB WJIH MOJTHOE UCTOHYCHUE CYXOXKUITHS, TIPH (PYHK-

LMOHATBHON COHOTpa(MK CYXO>KHJIIHSI PETUCTPUPYETCS CHM-

IITOM BEPETEHOOOPA3HOT0 BXOXKICHHUS 10T aKPOMHATbHBII

OTPOCTOK JIOIATKH.

B oTnenbHbIX cirydasx CTpyKTypa CyXOXKUITHUs c1abo moj-

JlaeTcst BU3yalM3aluy 1 HanoMuHaeT cinapk (sludge) uto B

IepeBojie 0003HAYAET «TPsA3b, MyTh, B3BeCh» (pHC. 15).
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Pucynok 15 — Conozpamma
pomamopHoOU MAHICEembl
nieuegozo cycmaea, cnaoic-
Mamndcema

B nanHOM ciydae BBIMOJHAIOT CKAHUPOBAHUE JPYTUX
COCTABJISIIOLIUX MaHXXETHI, T.€. IPOBOJIST CPABHUTEIILHOE HC-
cJeloBaHNE MBIIIEYHON YacTH HaJOCTHOM MbIIIbL. [Ipu
3TOM OTMEYAIOT YMEHBIIICHHE TOJIIIMHBI MBI B CpaBHE-
HUU CO 3JIOPOBOM CTOPOHOM, YTO PACIIEHUBAIOT KaK THIIOT-
poduro. DT0 COCOOCTBYET 3HAYUTEIHLHOMY ITOBBIIIICHUIO
JIUATHOCTHYECKON IIEHHOCTH COHOrPa(UIeCcKoro MCCIeno-
BaHUsI IIPH JCTCHEPATHBHBIX YaCTHYHBIX TTOBPEKICHHUAX CY-
XOKIUJIMH pOTaTOPHON MaH)KETHI IUIeya.

CoHorpaguueckoe uccienopanue [ 3Taxa Iie4eBoro
cycraBa J0CTaTOYHO HH(OPMATHUBHO IPH H3MCHEHUSX KITHO-
YHUYHO-aKPOMHUAIBHOTO COUwICHEHHS (pHc. 16).

Pucynok 16 — Conozpamma knouuuno-
AKpOMUATILHOZ0 couNenenus. Apmpos
cycmaea: 1 — oucmanvHulil KoHey
KAOYUYbl, 2 — aKpOMUAIbHbLI
0mpoCcmoK 1onamxu

Hanmume apTpo3a Belllieyka3aHHOTO CycTaBa MpH MaTo-
JIOTHYECKUX U3MEHEHHUSX POTaTOPHON MaH)KEThI TOBOPHT O
MIPUYMHE U3MEHEHUH MaHKEThl, &8 MIMEHHO, KOMIIPECCUH Ha-
JIOCTHOHM MBIIIIBI B KOCTHO-(pHOPO3HOM TyHHEIE, 00pa3o-
BaHHOM JIONIATKOH M TUCTAJILHBIM OTPE3KOM KITFOUHIIBL. JTO
MMeeT 3HaYeHUE NP BbIOOpE TaKTHKK ONEPATHBHOW KOp-
PEKLUH TaTOJIOTHYECKUX U3MEHEHUH CO CTOPOHBI HA/I0CT-
HOM MBIIIIIBI.

TeHAUHUT CYXOXKHIIHS JUTMHHOM rOJIOBKH OUIIerica mpo-
SIBJISIETCSI THIIEPIXOTeHHBIM CUTHAJIOM OT CTPYKTYP, HaXO/I -
LIMXCSl B MeKOYrOpKOBO# O0p0371€ IIe4eBOi KOCTH MPH CpaB-
HUTEIILHOM HCCIIEJIOBAHUH IIEYEBBIX CycTaBoB (puc. 17),
III aTax ruieyeBoro cycrana.

Pucynok 17 — Conozpamma Il smasrica nnevesozo cycmasa:

1 — 6onvwon 6yeopox naeuegoii kocmu, 2 — Manvitl OY20pox.

Tenounum cyxoxcunusi OMUHHOU 20JI06KU O8Y21AB0t MblULYbL

nieya, ycuneHue 3XonI0mHOCmU 8 NPOEKYUU MeXCOY20PKOBOL
60p0300bl

Conorpadus nH(POpPMaTHBHA MPU CPABHUTEILHOM HC-
cieoBanu [V aTaka ried4eBoro cycraBa B Clydasx peru-
JIMBHUPYIOLIEH HECTAOMIBHOCTH IUIeYa ¢ (pyHKIIMOHABLHOM
HETIOJHOLIEHHOCTBIO TTO/IIONATOYHOM MBIIIIIBI U €€ KaJIbIIU-
(UIMpyroIieM TeHANHO3E, T.K. PEHTIeHOIOTHYECKOe HCCIIe-
JIOBaHUE B TIepe/IHee-3aIHEN IPOESKIIMH TATOIOT MIECKUX U3-
MEHEHHUH He BBIBIISIET. DTO 00YCIIOBIICHO HAJIO)KEHUEM PEH-
TreHOJIOTMYECKON TEHU KallbI[HATa Ha TOJIOBKY TUICYEBOH
KOCTH WJIH JIOTIATKY.

Mo HamieMy MHEHHIO, HCCIIEZIOBAHUE TIPH TIOMOIIH YITb-
Tpa3ByKa He 00J1a1aeT 3HAYNTENBHOI TMarHOCTHIECKOH LIeH-
HOCTBIO TIPY MOBPEXKICHUH CYXOXKHIHS JUIMHHOW TOJIOBKU
JIBYTIABOM MBIIIIIIBI TUTEYA M ITPY BBIBUXE IUTeva (puc. 18), T.x.
KJIMHUYECKUE 1 PEHTT€HOJIOTMYECKHE MTPOSIBJICHUSI JaHHBIX
M3MEHEHHH 00J1a1at0T a0COMOTHON HH(OPMATHBHOCTHIO U
B KJIIMHWYECKOH TPAaKTUKEe MOXXHO HE MpUOeraTh K JAPyruM

MCETOAaM HUCCIICAOBaHUA.

Pucynok 18 — Conozpamma
npu 3a0nem gvlguxe nieua:
1 — cycmasnas enaouna
nonamku, 2 — 20106Kd
nneuegoll Kocmu
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