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fl.I'. Fyayuwypu, A.<P. Jla3apee, A.B. Bep3UH 
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3a nepuoa c 2000 no 20 l 3 2. 6wzo npoonepupoeaHo 28 na4ueHmoJC c 3acmape!l btMu noCJZepo­
aoebLMU pa3pbL6aMU JlOHHO20 COl.ffleHeHU5l, OCJlOJICHU6lUUMUC5l qJyHJClfiUOHafl bHblMU HapyllleHU5l­

MU MOl.fe6O20 ny3 blp5l. C MOMeHma ecmecmeeHHO20 poaopa3pelUeHU5l ao cma6UJl U3alfiUU ma3O-

6O20 IWJlblfia npoxoauflO Om ] Mee ao 8 Jlem. B xoae /CflUHUICO-peHm2eHOflO2Ul.feCJC020 o6cJZeao-

6aHU5l 6btflu ebt5leJZeHbL npeapacnoJZaca,oi«ue rjJaJCmopbL pa3eumu5t wnepa1CmueHO20 MOl.feeo20 
ny3blp5l no muny Heupo2eHH020, Ha ycmpaHeHue 1wmopb1x 6b1JZa HanpaeJZeHa nocJZeay,oi«a5t 
opmoneaul.fec1w5t onepa4u5t. Bo ecex Ha6JZ,oaeHu5tx npuMeHeH no2pyJ1cHou HaJCocmHbtU ocmeo­
cuHme3 Jl 06JC06020 CUMqJU3a nflaCmUHOU, 1Cpecm4oeo-noae3aolUH020 cycmaea IWHIO!lUpO8aH­

HblMU euHmaMu. Cy6oeJCmueHoe YJZYl.fllleHue cocmo5LHU5l, a maJCJlce aaHHbLe yporjJJZ oyMempuu u 
ICOMnfl eJCCliO20 ypoauHaMUl.fecJW20 UCCJleaoeaHU5l nO38OJlUJl U caeflamb 8bl80a O mOM, l.fmO Op­

moneaul.feCJCa5l pe1COHcmpy1C4u5t ma3oeo20 JWJl blfia npu 3acmape!l btX aJcylllepcJCux pa3pb1eax 
Jl06JC08020 CUMqJU3a 5l8Jl5lemC5l 3qJqJeJCmU81iblM U HaaeJICliblM MemoaoM Jlel.feHU5l C85l3aliHblX C 

HUMU aucrpyHJClfiUU MOl.fe8O20 ny3 blp5l. 

1( JI JOY e Bbl e C JI OB a: Ta3 , JIOHHOe COYJieHeHvte , aKy'wepCKHl1 pa3pblB , rnnepaKTHBHbIM 

MOYeBOl1 TTY3blpb , He.11poreHHbl.l1 MOYeBOM ny3hlpb, He,LI,ep>KaHvte MOYH , CTa611JIH3au1,,rn 
Ta3OBOro KOJibUa , ypoq:>JIOyMeTp1151, KOMTTJieKCHOe ypO,ll,11 HaM HYeCKOe HCCJie)lOBaHHe. 

Surgical Correction of the Sequelae of Obstetric Pubic Symphysis Ruptures 
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Twenty eight patients with old postpartum ruptures of pubic symphysis complicated by functional 
bladder disorders were operated on during the period from 2000 to 2013. Time interval between 
vaginal delivery and pelvic ring stabilization made up from J month to 8 years. Clinical and 
roentgenologic examination enabled to detect predisposing factors for neurogenic, i.e. hyperac­
tive bladder development that were treated surgically. In all cases plate osteosynthesis for pubic 
symphysis and fixation of sacroiliac joint with cannulated screws was pe,formed. Subjective 
improvement of patients' condition as well as the results of uroflowmetry and complex urody­
namic investigation enabled to conclude that orthopaedic reconstruction of pelvic ring in old 
obstetric ruptures of pubic symphysis was an effective and reliable technique for the treatment of 
bladder dysfunction. 

Key words: pelvis, pubic symphysis , obstetric rupture , hyperactive bladder, neurogenic 
bladder, enuresis, pelvic ring stabilization , uroflowmetry, complex urodynamic investigation. 

IloBpem,n;eHMR JIOHHOro CO-Y:JieHeHMR BO BpeMR po­

,ZJ;OB BnepBbie ynoMMHaIOTCR B pa6oTaX rr1nnoKpaTa , a 

nepBbie ny6JIJ1Kau;r1r1 no 8TOMY noBo,n;y nORBJ1JIJ1Cb BO 

BTopo:i1 noJIOBMHe XIX Be Ka [ 1 -3 ]. 
Ilo O,ZJ;HMM ,n;aHHbIM pacxom,n;eHMR J1 pa3pbIBbl JIOH­

HOro CO-Y:JieHeHMR BCTpe-Y:aIOTCR c -Y:aCTOTOJ1 0,2-4%, 
no ,n;pyrnM - 1 cJiy-Y:a:i1 Ha 340-3400 po,n;oB [ 4-7]. 
HeKOTopoe yBeJIJ1-Y:eHJ1e -Y:aCTOThl po,n;OBOJ1 TpaBMhl 

JIOHHOro CO-Y:JieHeHMR RBJIReTCR CJie,ZJ;CTBJ1eM IIORBJie­

HMR o6oeKTJ1BHbIX MeTO,ZJ;OB ,n;r1arHOCTJ1KJ1: peHTreH­

neJibBJ1OMeTpMM , COHOrpacpr1r1, MarHJ1THO-pe30HaHCHOJ1 

TOMOrpacpMM [ 6-13]. 
y meHI.IJ;J1H Har160Jiee -Y:aCTbIM MexaHJ13MOM BO3-

HJ1KHOBeHJ1R CO-Y:eTaHHOro noBpem,n;eHJ1R Ta3a J1 ypo­

reHMTaJibHOro TpaKTa RBJIReTCR po,n;OBOJ1 (aKylllepc-
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KJ1J1) pa3pbIB Cl1M<:pM3a. 3To npMBO,ZJ;J1T K cpyHKD;MO­

HaJibHbIM J13MeHeHJ1RM HJ1-tKHJ1X MO-Y:eBbIBO,[I;RlllJ1X n y ­

Te:i1, -Y:TO o6ycJIOBJieHO BO3HJ1KHOBeHMeM na TOJIOfJ1-Y:eC­

KOJ1 nO,ZJ;BJ1-tKHOCTJ1 Ta3OBOro OT,ZJ;eJia ,ZJ;MacpparMbl 6 e3 

Ha pyllleHMR a Ha TOMJ1-Y:eCKOJ1 u;eJIOCTHOCTJ1 ypeTpbI. 

,UaHHbie J13MeHeHMR npORBJIRIOTCR B BM,n;e Hey,n;epma­

HMR MO-Y:J1. B ,n;pyrr1x CJiy-Y:aRX BO3HJ1KaIOT J13MeHeHMR 

no TMny He:i1poreHHOro MO-Y:eBoro ny3blpR, KOTOpbre 

npORBJIRIOTCR B BM,ZJ;e Ha pyllleHMR MO-Y:er1cnycKaHJ1R 

BCJie,ZJ;CTBMe ny3blpHO-Ccpl1HKTepHOJ1 ,ZJ;J1CCJ1Heprr1J1 , -Y:TO 

B CBOIO O-Y:epe,n;b npMBO,ZJ;J1T K rr1nepaKTJ1BHOCTJ1 MO-Y:e­

BOrO ny3blpR. ,UaHHOe naTOJIOrM-Y:eCKOe COCTORHMe , rro­

BJ1,ZJ;J1MOMY , CBR3aHO C TpaBMOJ1 KOpelllKOB cnMHHOro 

MO3ra M j MJIM KOHCKOrO XBOCTa Ha ypoBHe KpeCTD;OBO­

no,n;B3,ZJ;OlllHbIX CO-Y:JieHeHJ1J1 J1 HJ1-tKHeJ1 -Y:aCTM n ORC-
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HJ1q Horo OT,D; e Jia IT03BOH OqH J1K a, a TaK'tKe H e pBOB MO ­

q e B oro ITY 3bipH. 

B o ITpOCbI CITe u;11aJIJ1311p OBaHHOr O Jie q e HJ1H , B qacT­

H0CTJ1 q e TKoe oITpe ,D;eJieH 11e IT0 Ka3 aHJ1JI[ I{ oITe pau;1111 , 

B b I6op 0 ITT I1MaJib H 0r0 CITOC06a 11 M e T0,D;J1KJ1 0ITe pa TJ1B­

H0JI[ CTa 611JI113au;1111 ITp11 aKyllle pcK11x pa3pbrnax JI06-

KOBoro CI1M(pl13a , 11 p H ,D; ,D;p y r 11x OCTaIOTCH ,D;J1CKycc11-

0HHb I M J1. 

,Uame ITPI1 OTCYTCTBJ1J1 T p aBMa T J1q e cKJ1X ypore HJ1-

TaJibHbIX ITOBpe m,D;eH J1JI[ OCT aToqHoe CMew;e H11e ITe p e ,D;­

H ero IT0JIYK 0 Jibu;a y :>KeHI.I.J; J1H M 0:>KeT 6 bITb ITp11qJ1HOJI[ 

6oJie3H e HHo r o 11JI11 3a Tpy ,z::i;He HHo r o Moqe11cITycKaH11H ; 

ITPI1 3T0M H eCTa611JibHbie He60Jibllll1e CMe w;e HI1H Ta-

30B0r o K0Jibu;a MoryT o6ycJIOB J1Tb 3 Ha qJ1TeJibH0 60Jib­

Ille y p oJior 11q e cK11x ITpo6JieM , q e M cTa611JibHbr e IT0 -

Bpem,D;eH 11H C 6 0JiblliJ1M CMew;eH J1eM [u;11T. ITO 14]. 
B 3 T J10JIOf J1J1 pa3pb IBOB CI1M(pl13 a rOCITO,ZJ;CTBye T 

6110MexaHw-recKaH T e op11H , cor JiacHo K OTopoJI[ pa3-

p b rn M 0 :>Ke T 6 bITb BbI 3BaH , B 0-ITe pBbIX, CJ1JlbHbIMJ1 

TOJiqKaMI1 MbIIliIJ; a,D;,D;YKTOpOB , a B O-BTOpbIX , B03,D;e Jl[­

CTB I1eM r 0JI0BKJ1 ITJI0,D;a , K0Top a H , ITp0 ,D;BI1ra.HCb IT0,D; 

JI0HHYIO .ZJ;yr y IT0 ,D; BJIJ1HH I1eM CXBa T OK , BbICTyITaeT B 

pom1 p a3,D;B 11rarow;ero KJIJ1Ha [1, 2, 15-17]. B pe3yJib­

Ta Te R ecor Jiaco BaH H OCTJ1 yc11JIJ1J1, BbI3 bIBae MbIX co­

Kpaw;e H I1eM Ma TKI1 11 M bIIliIJ; 6 p IOillHo r o ITPecca , ITpo-

11cx o,D;11T pa3 pbrn JI0HHoro coqJieH e H11H 11 pacxom,D;e­

H 11e JI0H H b I X KOCTeM [ 18]. B 110M e xaH11q e cKaH Te0pI1H 

o6'bHCH H e T , IToqeMy IT0Bpem,D; e H I1H K 0 CTH0r0 Ta3a , 

oco6eHHOrO y ITepB0p0,D;HI.I.J;I1X, qaw;e BCTpeqaIOTCH 

ITPI1 c aMOITpOI13B OJibH bIX p o,D;ax y :>KeHI.I.J;J1H C IT03,D;HJ1M 

T 0 KCI1K030M , Y3KJ1M Ta30M, C K p y ITHbIM ITJI0,D;0M [ 19]. 
C pe,D;11 ITp 11q11H, ITp11B 0.ZJ;Hw;11x K pa3 pbIBY JI0HHoro 

coqJieH e H I1H , Ha1160Jiee q acT0 y Ka3 bIBaIOTCH KpyIT­

H b IJ.1 ITJIO,D; , KJIJ1HJ1q eCKJ1J1 Y3KJ1JI[ Ta3 , CTpeM11TeJib­

Hbie p O,D;bI J1JIJ1 ycKopeHHbIJI[ BTOp OJI[ ITepI10,D; pO,D;OB , 

HaJio:>KeH11e aKylllep CKJ1X I.I.J;I1ITIJ;OB , ITpe,D;IlleCTByIO­

w;aH T paBMa J1 T. IT. [20 - 23 ]. Kpo M e Toro , J1CIT0Jib30-

BaHI1e 0 KCJ1T0IJ;I1Ha ,D;JIH CTI1MY JIHIJ;I1J1 po,D;OBOJ.1 ,D;eH­

T eJibHOCTJ1 , 3ITI1,D;yp a JibHaH aHe CTe 311H , HeITpaBJ1Jib­

H Oe ITpe,D;Jie:>KaH 11e ITJIO,D;a , J13JIJ1IllHJ1e J1JIJ1 HaCI1Jib­

CTBeHH0e 0TB e,D;eH 11e 6e,D;e p , BHe 3aITH0e ,D;aBJieH11e Ha 

JI06KOBbIJ1 CJ1M(pl13 B O BpeMH po,D;0B TaK:>Ke M0ryT 

HBJ1Tb CH ITp11qJ1HOJ1 pa3pbrna [24, 25 ]. BbIJIO BbICKa-

3aHO ITpe,D;ITOJIO:>KeH11e , qTO C yBeJI11qeH11eM KOJIJ1qe­

CTB a po,D;0B ITpo rpecc11pyrow;ee paclllMpeHMe c11McpM-

3a B KOH e 1-IHOM MTOre MO:>KeT rrpMBeCTJ,1 K pa3pbIBY 

JI0HH0 r o c o qJieHeHMH [ 16, 24 ]. 

Ta6n. 1. Pacnpe,n,eneH111e 60flbHb/X B 3aa111CIITMOCH1 OT 8O3-
pacrn 111 cpoKoa 06paw,eH111R apatJy no noao,n,y c111MnTOMOB 
,111nepaKTIITBHO,O MOl./eao,o ny3btpfl 

BpeMR 
Bo3pacT, ro,n;hI 

MToro 
06parn;eHJ.1R K Bpa-qy 18-23 24-29 30-35 

MeHee 1 Mee 2 2 4 

QT 1 Mee ,n;o 6 Mee 4 4 

OT 6 Mee ,n;o 1 ro,n;a 2 1 3 

Bo.rree 1 ro,n;a 3 9 5 17 

Beero ... 7 15 6 28 
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H e ITOCJie ,D;HIOIO pOJib B pa3BJ1TJ1J1 ypoJior11qecKJ1X 

OCJIO:>KHe HJ1JI[ ITOCJie aKyrne pCKJ1X pa3pbIBOB 11rpaIOT 

TOITorpacpo-aHa T0M11q e cK11 e oco6eHHOCTI1 Ta3oBoro 

,n;Ha y meHI.I.J;I1H. Moqe ITOJIOBaH ,z::i;11acpparMa y m e HI.I.J;MH 

6oJie e w11poKaH; q e M y Mymq11H. 1Iepe3 H e e ITpoxo,D;11T 

H e TOJibKO Moqe11cITycKaTe JibHbIJI[ KaHaJI, HO J1 BJiara­

JII1I.I.J;e . YBe JI11qe HHaH B ITep110,D; 6epeMeHHOCTJ1 MaTKa 

,z::i;aBJ1T Ha MoqeBOJI[ ITY3blpb CB e pxy BHJ13. MbIIliIJ;bI Ta-

30B0ro ,II;Ha BbipameHbI CJia6ee, qeM y Mymq11H. IIap­

HaH IT0BepxH0CTHa.H IT0ITepe qHa.H MbIIllu;a ITp0Me:>KH0-

CTJ1 H e p e ,D;K0 Boo6w;e 0TCYTCTByeT. CJia6o pa3BJ1Ta J1 

r Jiy6oKaH IT0ITe peqHaH Mbrruu;a ITpoMe:>KH0CT11. Mbr­

Ille qHbre ITyqK11 ccp11HKTe pa meHcKoro Moqe11cITycKa­

T e JibHoro KaHaJia OX Ba TbIBaIOT 11 BJiaraJI11w;e, BITJieTa -

HCb B e ro CTeHKy. Ilp11 3T0M H e CTa611JibHOCTb ITepe,D;­

Hero 0T,D;eJia Ta3oBoro K0Jibu;a 06ycJIOBJIJ1BaeT ITaTo­

JIOr11qecKy10 IJO,D;BJ!I:>KHOCTb ,D;MacpparMbI Ta3a, qTo HB­

JIHeTCH ITp11qJ1HOJI[ pa3BJ!ITJ!IH Ha pyrneHJ1JI[ Moqe11cITyc­

KaHJ1H [1). 
,Uo HaCT0HI.I.J;ero BpeMe HM 0TCYTCTB0BaJia qeTK0 

pa3pa6oTaHHaH cxeMa 06cJie,n;oBaH11H 11 oKa3aH11H co­

BMecTHOJI[ KBaJI11cp11u;MpOBaHHOJI[ ITOMOI.I.J;J1 ypoJioraMJ1 

M TpaBMaToJioraM11. HeocnopMMbie cou;11aJibHaH 3Ha­

q11M0CTb J;I aKTyaJibH0CTb 3TOJI[ ITp06JieMbI IT06y,D;J1JIJ1 

Hae C03,II;aTb COBMeCTHYIO rpyITITY, COCTOHI.I.J;YIO 113 CITe­

u;11aJIMCTOB Be.ZJ;yw;11x HayqHO-J1CCJie,D;OBaTeJibCKJ1X yq­

pem,D;eHJ!IJI[ PoccM11 - UMTO 11M. H.H. II p11op0Ba 11 

HMM ypoJiornM. 

UeJib 11ccJie,z::i;oBaHMH: pa3pa6oTKa aJirop11TMa ,D;J1-

arHOCTJ1KJ1 ITau;11eHTOK C aKyrnepCKJ1MJ1 pa3pbIBaMI1 

JI06KOBOrO CJ1Mq)M3a , 0CJI0:>KHeHHbIMJ1 Ha pyllleHJ1HMJ1 

pa60TbI MoqeBbI,II;eJIJ1TeJibHOJI[ CJ1CTeMbI, y JiyqrneH11e 

Ka qeCTBa J1X :>KJ13HJ1. 

TIAIJ,MEHThl M METO,Uhl 

3a ITep110,D; C 2000 ITO 2013 r. 6bIJIO BbIIT0JIHeH0 28 
peK0HCTPYKTI1BHbIX one pau;11JI[ 28 ITau;11eHTKaM c 3a­

cTa peJibIMJ1 ITOCJiepo,II;OBbIMJ!I pa3pbIBaMJ1 JIOHHOro co­

qJieHeHI1H, 0CJI0:>KHeHHbIMJ!I cpyHKIJ;J!IOHaJibHbIMJ1 Hapy­

IlleHI1HMJ1 MoqeBoro ny3 bipH. Bo3pacT ITau;11eHTOK 

Bapb11poBaJI OT 18 ,z::i;o 36 JieT (cpe,n;HMJI[ B03pacT 

27 ,5 ro,D;a). ,Il;eBHTHa,D;u;aTb (67,8%) ITau;MeHT0K 6bIJIJ1 

ITepBop0,D;HI.I.J;I1e, 9 (32,2%) - IT0BT0pHopo,II;HI.I.J;I1e. Ilp11 

ITOCTYITJieHI1J1 ITau;11eHTKJ1 ITpe,D;bHBJIHJIJ1 :>KaJI06hl Ha 

yqaw;eHHoe MoqeJ!IcITycKaHMe, Hey,D;epmaH11e MoqM, ee 

IT0,n;TeKaH11e ; 6oJib B 06JiacT11 JI0HHoro coqJieHeH11H, ITp11 

IT0JI0B0M aKTe. 

BpeMeHHOJI[ ITp0Me:>KyTOK Me:>K,D;y ecTeCTBeHHbIMJ1 

po,D;aM11 11 oITepaTJ1BHOJI[ cTa611JI113au;11eJI[ Ta3oBoro 

K0Jibu;a KOJie6aJICH OT 1 Mee ,z::i;o 8 JieT ( Ta6JI. 1 ). Bee 

ITau;11eHTKJ1 He0,II;H0Kpa THO ITP0X0,D;J1JIJ1 06cJie,n;oBaH11e 

y ypoJIOrOB J1 r11HeKOJIOfOB ITO MeCTY :>KI1TeJibCTBa. 

KoMITJieKCHOe KOHCepBaTJ1BHOe JieqeH11e, HaITpaBJieH­

H0e Ha ycTpaHeH11e :>KaJI06 co CT0pOHbI MoqeBbI,II;eJIJ1-

TeJibHOJI[ CJ1CTeMbI, BO Bcex CJiyqa.Hx He I1MeJI0 IT0JI0-

:>KJ1TeJibHOrO KJIJ1HJ1qecKoro 3cpcpeKTa. 

II p11 o6cJie,II;OBaHJ1J1 y 7 ITau;11eHT0K ,D;J1arH0CTI1p0-

BaHbI xpoH11qecK11e 3a60JieBaH11H meJiy,z::i;oqHo-K11rueq­

Horo TpaKTa, y 12 - Ba p11K03Hoe paclll11peH11e BeH 

HJ1:>KHJ1X KOHeqHOCTeJI[, y 2 - r11ITepTOHJ1qecKaH 60-
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Jie3Hb, y 1 - J1II11eM:v11--1ecKaR 6oJie3Hb cep,n;u;a, y 6 -
xpOHW-IeCKJ/IM 6pOHXJ/IT. ,I(aHHbIM ::naIT ,n;MarH0CTJ/IKJ/I 

6bIJI HaITpaBJieH Ha J/ICKJIIOqeHJ/IR 3a6oJieBaHJ!IJ1, K0T0-

pbre ITP0TeKaIOT C yqaw;eHHbIM, ypreHTHbIM MoqeJ1IC­

ITYCKaHJ1IeM. 

YpoJiorJ1IqecKJ1Ivr ::naIT ,n;MarH0CTJ/IKJ/I ITpe,n;ycMaTpM­

BaJI c6op aHaMHe3a, :maJio6, o6w;Mvr 0CM0TP, KJIJ/IHJ/I­

qecKJ/Ie aHaJIM3bI MoqJ!I, o6w;Mvr M 6J1IOXJ1IMJ1IqecKJ1Ivr aHa­

JIJ/13 Kp0BJ!I, 6aKTepMOJIOrJ!IqecKOe J/ICCJie,n;oBaHJ/Ie MQqJ!I, 

ypoqrnoyMeTpMIO, K0MITJieKCH0e ypo,n;MHaMJ!IqecKoe 

MCCJie,n;oBaHMe (KY ,UM). CyToqHbIM pe:mMM MoqeJ1Ic­

ITycKaHJ1Ivr ou;eHMBaJIJ/I Ha 0CH0BaHJ/IJ/I ,n;HeBHJ/IKa Moqe­

J/ICITYCKaHJ!IR, KOTOpbIM 3aIT0JIHRJIJ/I B TeqeHJ/Ie 72 q_ 

C IT0M0ill;bIO ,n;HeBHJ/IKa MoqeJ!ICITYCKaHJ/IM M0:>KH0 cy­

,Il)1Tb 0 K0JIW-IeCTBe, o6neMe MoqeJ!ICITYCKaHJ/IM B ,n;HeB­

HOe J/I HQqHoe BpeMR, HaJIJ!IqJ!IJ;I 8ITJ/I30,Il;OB He,z:i;ep:ma­

HJ!IR, Hey,n;ep:>KMMbIX IT03bIBOB. 

,I(JIR ITp0Be,z:i;eHJ/IR ,z:i;m:pcpepeHu;J/IaJibHOM ,n;MarH0CTJ/I­

KJ/I CTpeccoBoro J/I ypreHTH0ro He,z:i;ep:maHJ/IR MQqJ;I Ha­

pR,z:i;y co CITeu;J1IaJibHbIMJ/I MeTo,n;aMJ/I o6cJie,n;oBaHJ/IR J/IC­

IT0Jib30BaJIJ/I cITeu;MaJIM3MpoBaHHbIM oITp0CHJ/IK P . Ab­

ra ms, Aj.Wein (1998) (Ta6JI. 2) 
,I(MarHOCTJ/IKa ITOBpe:m,n;eHJ/IM JI06KOBOro CJ/IMCf)J/I3a 

0CH0BbIBaeTCR Ha cy6neKTJ/IBHbIX M o6neKTJ/IBHbIX 

ITPJ/I3HaKax [26]. Haw 0ITbIT IT0Ka3bIBaeT, qTQ ITP0B0-

IJ;Mpyrow;Me TeCTbI RBJIRIOTCR 6oJiee J/IHCf)OpMaTJ/IBHbI­

MJ/I ITO cpaBHeHJ/IIO C 0CM0Tp0M J/I ITaJibITau;Mevr IT0Bpe:m­

,n;eHHOM o6JiaCTJ/I. OHJ!I ITp0CTbl B J/ICIT0JIHeHJ/IJ/I J/I o6R3a­

TeJibH0 ,D;0JI:>KHbI ITpe,z:i;llieCTB0Ba Tb o6neKTJ/IBHbIM Me­

T0,D;aM J/ICCJie,IJ;0BaHJ/IR. 

K ITp0B0IJ;Mpyrow;MM TeCTaM 0TH0CRTCR: CJ/IMITT0M 

BepHeR (ITORBJieHMe J/IJIJ/I ycMJieHMe 6oJIJ/I ITPM Ha,z:i;aB­

JIMBaHJ/IJ/I Ha rpe6HJ!I IT0,D;B3,D;0illHbIX KOC Te VI)' CJ/IMITT0M 

JiappeR (ITORBJieHJ/Ie J/IJIJ/I ycMJieHJ/Ie 60JIJ/I ITPJ/I 0CT0-

po:>KHOM pa3Be,n;eHJ/IM Ta3a 3a KpbIJibR ITO,Il;B3,D;OillHbIX 

KOCTevr), CMMITTOM fopMHeBCKOM , J/IJIM « ITpMJIMITWeM 

ITRTKM » (B ropM30HTaJibH0M IT0JI0)KeHMM 60JibHaR He 

M0:>KeT IT0,Il;HRTb Hory M3-3a 6oJie3HeHHOCTM B JI0HH0M 

coqJieHeH1111) [19, 26]. 
Bee ITau;11eHTKM 6bIJIM MHCf)OpMMpOBaHbI 0 Heo6xo­

,D;MM0CTM M36era Tb IT0,n;neM0B ITO JieCTHJ/IIJ;e' 06 orpa­

HMqeHMM 0TBe,n;eHMR 11 ITPMBe,n;eHJ/IR 6e,z:i;ep, C0BeprnaTb 

ma pKaIOw;Me ,D;BM:>KeHMR BMeCT0 IT0,D;neMa Hor. Ha1160-

Jiee 6e360Jie3HeHHbl ,IJ;JIR TaKMX 60JibHbIX ,D;BM:>KeHMR 

CITJ/IHOM BITepe,n; ( CMMITT0M Jl03MHCKOro) B 8T0M CJiy­

qae He ITP0MCX0,Il;MT cr116aHMe 6e,z:i;pa M, C00TBeTCTBeH­

HO, ,D;BM:>KeHMR B CMMCf)M3e. 

Be,z:i;yr..u;MM MeT0,Il;0M o6neKTMBHOJ1 ,z:i;11arH0CTMKM RB­

JIReTCR peHTreH0JI0rMqecKoe MCCJie,IJ;0BaHMe. Ha peHT­

reHorpaMMe B ITPRMOM ITpoeKIJ;MM KpaR JI0HHbIX KOCTevr 

xopowo BbipameHbI 11 MMeIOT qeTKMe K0HTYPbI. 3TO 

IT03BOJIReT C BhlCOKOM TQqHQCTbhl ou;eHMTb CTeITeHb 

pacw11peHMR CMMCf)M3a, COCTORHMe cycTaBHbIX ITOBepx­

HOCTevr JIOHHbIX KOC Te VI M MX CJ)OpMy, a TaKme cy ,D;MTb 

0 BOBJieqeHMM KpeCTIJ;OBO-ITO,D;B3,Il;OillHbIX coqJieHeHMM 

[27-29]. B TMITMqHbIX CJiyqaRX pa3pbIB JI0HH0ro co­

qJieHemrn peHTreHoJior11qecK11 oITpe,n;eJIReTCR pacxom­

,n;eHMeM JI0HHbIX KOCTevr ,z:i;o HeCK0JibKMX caHTMMeTp0B 

M CMer..u;eHMeM ropH30HTaJibHbIX BeTBevr JIOHHbIX KOC­

Tevr ITO BepTMKaJIM Ha 4 MM J1I 6oJiee [30 , 31]. 
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Ta6n. 2. OnpocHMK P. Abrams, Aj. Wein ( 1998) ,ll,flfl 6011bHbJX 

C HapyweHMf/M/,1 aKTa MOLJeMcnycKaHMfl 

«Pa6oqJ111» ,n;uamo3 

Cl1MI1TOM 
rnrrep- cTpeccoBoe 

aKTl1BHbll1 
MoqeBOJ1 tte,n;epmattue 

11Y3blpb 
MOqJ1 

1lacTbie IT03bIBJ:,I (6oJiee 8 pa3 
B cyrn:M) 

JJ:a HeT 

I1MITepa TMBHbie IT03bIBbI 
(BHe3arrnoe ocTpoe :>Ke.rraHMe JJ:a HeT 
ITOMOl'.-J:MTbCR) 

Heo,n;HoKpa THoe ITpepbrBaHMe -
HOqHoro CHa, BbI3BaHHOe IT03bI- O6brqHo Pe,n;Ko 
BaMM Ha MoqeJ1IcITycKaHMe 

CIToco6HOCTb B0BpeMR ,n;o6paTbCR 
HeT JJ:a ,n;o Tya.rreTa rroc.rre rro3bIBa 

He,n;ep:>KaHMe, B03HMKarorn;ee 
rrpM CJ)M3W:-IeCKOe Harpy3Ke HeT 
(KarneJib, cMex, qJ1IxaHMe MT. ,n;.) 

JJ:a 

BceM BbIIT0JIHRJIM peHTreHorpacp11ro ITO W. Cham­

berlain (1930), ITPM 8T0M rrau;MeHTKa nooqepe,n;Ho cTo­

J/IT Ha rrpaBovr 11 JieBovr Hore. Ilp11 HaJI11q1111 HecTa-

6MJibHOCTJ/I Ta30B0r0 K0JibIJ;a ITP0MCX0,D;MT BepTMKaJib­

H0e CMew;eHMe JI0HHbIX KOCTevr 0TH0CMTeJibH0 ,n;pyr 

,z:i;pyra (Ta6JI. 3). 
,I(JIR 0ITpe,n;eJieHMR CTerreHM c6JIM:>KeHMR K0HIJ;0B 

JI0HHbIX KOCTevr BbIIT0JIHRJIM peHTreHorpacpMID Ta3a 

Jie:ma Ha 6oKy, MeHRR CT0p0HY J/I C03,D;aBaR ,D;0IT0JIHM­

TeJibHYIO Harpy3KY ITyTeM ITpMKJia,n;brnaHMR Ha KpbIJI0 

I10,Il;B3,Il;OillHOJ1 K0CTM MJIM 60JibilIOJ1 BepTeJI IT0,IJ;yilleq­

KM c rrecKoM Maccovr ,n;o 3-4 Kr. 

TaK:me BceM ITau;11eHTKa 6brJio BbIIT0JIHeHo Y3J1. 

OTMel'.-J:eHO, qTQ WMpMHa CMMCJ)M3a, M3MepReMaR 8X0r­

pacp11qecKM, HeCK0JibK0 60Jib1lle, qeM rrpM peHTreH0-

rpacpMM (Ta6JI. 4). 
HecOOTBeTCTBMe peHTreH0JI0fMqecKMX J/I 8X0rpa­

cp11qecKMX ,n;aHHbIX o6ycJIOBJieHO TeM, qTQ xpRw;eBoe 

o6pa30BaHMe JI0HH0r0 coqJieHeHMR MMeeT cpopMy KJIM­

Ha, pacrn11peHHoro B BepxHeM oT,n;eJie. KpoMe Toro , 

cITepe,n;11 xpRw;eBoe o6pa3oBaHMe rn11pe, qeM c3a,n;11 11 

Ta6n. 3 . Pacnpe,£1,e11eHMe nau,MeHTOK no cTeneHM ,opM30H­

Ta17bHO,o l1 aepTMK817bHOtO CMeUJ,eHMfl J70HHb/X KOCTB/11 

<1 

7 

Pacxom,n;eHI-1e 

JIOHHbIX KOCTe:W, CM 

1-3 

15 

>3 

6 

BepTMKaJibHOeCMeru;eHMe 

JIOHHbIX KOCTe:W, MM 

<4 4-10 >10 

21 3 4 

Ta6n. 4. CrnneHb pacxo>K,£1,eHMfl J70HHb/X KOCTe/11 no ,£1,8HHb/M 

peHTteHo,pac/)1,11,1 1,1 Y3f.1 

Pacxom,n;em1e 

JIOHHbIX KOCTeM 

MeHee 1 CM 

1-3cM 

BoJiee 3 CM 

PeHTretto-

JIOfM"9:eCKOe 

7 

15 
6 

8xorpacp.t1-

-qecKoe 

4 

16 
8 
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MMeeT T-o6pa3H YIO cpopMy [32]. IIpM y.rrbTpa3ByKo­

BOM CKaH MpoBaHMM C MCITOJib30BaHMeM KOHBeKCHblX 

,z::i;aTqJiIKOB YJib Tpa3B Y KOBble BOJIHbl rrpOXO,[(RT rrapa.rr ­

.rreJibHO CMM (pM3MaJibHOJ/I r.u;e.rrM , IT03TOMY urnpMHa 

Mem,z::i;y rrepe,r:i;HMM M ITOB e pxHOCTRMM JIOHHblX KOCTeJ/1 

M3MepReTCR 60.rree T OqHo [33] . TaKMM o6pa30M, pe-

3y JibTa T b l Y3M M o r y T oKa3a TbCR rro.rre3HblMM rrpM 

orrpe,z::i;e.rreHMM rrpMqJiIH pa3BMTMR HapyweHMJ/1 Moqe­

McrrycKaHMR B Tex CMTyau;MRX , KOr,z::i;a p e HTreHOJIOfM­

qecKMX ,z::i;aHHblX 3 a pacxom,z::i;e HMe JIOHHblX KOCTeM rro­

.rryqMTb He y ,z::i;aJIOCb . 

B xo,z::i;e KJIMH MKo-pe HTre Ho.rrorMqecKoro o6c.rre,z::i;o­

BaHMR 6 b l.JIM B bIRBJieHbI rrp e ,z::i;pacrro.rraraIOrn;Me cpaKTO­

pbI pa3BMTMR r Mrr e p a KTMBHOrO MoqeBoro rry3blpR no 

TMrry HeMporeHHoro M o q e Boro rry3blpR. IIoc.rre,z::i;y10rn;aR 

orrepa TMBHaR KOppeKIJ;MR 6b1Jia HarrpaBJieHa Ha ycT­

paHeH Me 3TMX cpaKTOp OB . 

OnepamuB1--la.5l meX1--lU1W. ,U.rrR ,z::i;ocTyrra K JIOHHOMY 

coq.rreHeHMIO MCITOJib 3 0BaJIM Ha,[(CMM(pM3a pHblJ/1 rrorre­

peqHbl J/1 pa3pe3 n o IIcpaHHe HWTMJIIO (pMC. 1). IIocJIOJ/1-

HO o6ecrreqMBaJIM ,[(OCTYIT K cpacu;MM M 3 a T e M K caMOJ/1 

KOCTM. ,UBe rrpRMble MblillIJ;bl :>KMBOTa OT,[(e.JIRJIM OT 

MeCTa MX rrpMKperr.rreHMR ( p MC. 2). Mo6MJIM3aIJ;MIO Bbl ­

ITOJIHRJIM ITO,[(Ha,D;KOCTHJi1qHo ,z::i;o JIOHHblX 6yropKOB. Oco-

6oe 3Ha qeHMe rrp M,r:i;aBaJIM c o xpaHe HMIO MHTaKTHblMM 

rroc.rre,r:i;HMX , oco6eHHO B M e cTe rrpMKperr.rreHMR rryrra p­

TOBOM CBR3KM . ,UaJibHeMrnaR MaJIOTpaBMa TJi1qHaR M0-

6MJIM3aIJ;MR n o 3 a,z::i;HeM ITOB e pxHOCTM JIOHHOfO coq.rre­

H eHMR ( c ITOM OI.IJ;blO rraJibIJ;a ) o6ecrreqJi1BaeT ,[(OCTYIT K 

IT p e ,[( IT y 3 bl p H OM y IT p OCT pa H C TB y . II p e ,[(IT y 3 bl pH yIO 

cpacu;MaJibHYIO rr.rra cTMHKY BMecTe c rrepe,z::i;HeM cTeH­

KOM Moq eBoro rry3blpR T Y ITblM rryTeM cMern;a.rrM Br .rry6b. 

IIpocpM.rraKTMK OJ/1 RTpo r e HHblX ITOBpem,z::i;eHMJ/1 opraHOB 

Ta3a R B JIRJiaC b y cTaHOBKa 3 aIIJ;MTHMKa ( CM. pMC. 2 ). 
C u;eJiblO rrp e ,z::i;oTBparn;e HMR TpaBMaTM3aIJ;MM BeH03-

HOJ/I ceTM, KOTOpaR pacrro .rraraeTCR ITO,[( KOCTblO M rro-

3a,[(M Hee, o6p a rn;e HHble K BHyTpeHHeJ/1 CTOpoHe Ta3a 

ITOB epXH OCTM K OCTeM o 6XO,[(MJIM M30fHYTblM pacrra TO­

poM. ,UJI R rrp o cpM.rraKTMKM ITOBpem,n;eHMR MoqeBOfO 

rry3blpR e w;e ,z::i;o Ha qa.rra orrepau;MM TpaHcypeTpa.rrbHO 

BBO,[(MJIM KaTe Tep , qTO o6ecrreqMBaJIO rraccMBHblJ/1 OT­

TOK M OqJi1 . BbIITOJIHRJIM CKeJieTMpOBaHMe BepxHero 

KpaR .rro6K OB OfO CMM(pM3a , qacTMqHyIO MJIM ITOJIHYIO 

pe3eKIJ;MIO BOJIOKHMCTOfO xpRrn;a , KOTOpblJ/1 coe,r:i;MHReT 

.rro6K OBblJ/I CMM(pM3 , C o6eMX CTOpOH .rro6KOBblX KOC-

f, 

~ ,· 
{~; // 1/ 

·.: ~1> 1
/ 

~n . I 10 
~~~~1/' '/. 
\ , 

CD ---· 
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TeM, TaK KaK xpRIIJ;eBaR TKaHb rrpM pa3pbrnax CMM­

(pM3a o6brqHo TpaBMMpye TCR M rrepepo~,z::i;aeTCR, 

TepRR rrpM 3TOM CBOM Ka qecTBa. CoxpaHeHMe ITOBpem­

,r:i;eHHOfO coe,r:i;Mffi1TeJibHOfO xpRrn;a 3aMe,D;JIReT cpaw;e­

HMe M RBJIReTCR rrpMqJiIHOJ/1 BTOpMqHoro CMern;eHMR 

KOCTeM .rro6KOBOfO CMM(pM3a M cpaKTOpOM HeCOCTOR­

TeJibHOCTM MeTaJIJIOOCTeOCMHTe3a, T.e. rrpOMCXO,[(RT 

pa3BJi1HqJi1BaHMe BMHTOB , ,z::i;ecpopMaIJ;MR MJIM pa3JiaMbl­

BaHMe rr.rracTMH. II pM rroMOIIJ;M perroHMpy10w;ero ycT­

poMCTBa CBO,[(MJIM JIOHHble KOCTM ,z::i;o ITOJIHOfO KOHTaK­

Ta. ,Ua.rree peKOHCTPYKTMBHYIO Ta3oByIO rr.rracTMHY AO 

KperrMJIM no BepxHerrepe,z::i;He My KpaIO JI06KOBblX KOC­

TeJ/1 Ha,z::i; CMM(pli130M C ,D;BYX CTOpOH BMHTaMM. IIpM Ha­

JIJ,1qJ,1J,1 BepTMKaJibHOfO CMerneHMR B o6R3aTeJibHOM 

rropR,r:i;Ke (pMKCMpOBaJIM KpeCTIJ;OBO-ITO,Il;B3,[J;OillHblJ/I 

cycTaB rryTeM rrepKyTaHHOfO BBe,r:i;eHMR KaHIOJIMpOBaH­

HblX BMHTOB. Ocyw;ecTBJIRJIM KOHTpOJib reMOCTa3a. 

B o6R3aTeJibHOM rropR,r:i;Ke ycTaHaBJIMBaJIM ,D;Ba ,z::i;pe­

Hama : O,[J;MH B peTu;MeBO rrpocTpaHCTB0, BTOpOM rrepe,z::i; 

.rroHHblM coq.rreHeHMeM. PaHy rroc.rroMHO yrnMBa.rrM. Bb1-

rro.rrHRJIM rroc.rreorrepau;MOHHblJ/1 peHTreHOJIOfMqecKMJ/1 

KOHTpOJib B Tpex rrpoeKIJ;MRX: rrepe,z::i;He3a,z::i;HeM, Kay­

,z::i;aJibHOJ/1 M KpaHMaJibHOJ/1. 

PE3Y JlhTAThl 

Mcxo,z::i;bl .rreqeHMR rrpoc.rremeHbl B cpOKM OT 3 Mee 

,z::i;o 13 JieT. Ou;eHKa pe3yJibTaTOB .rreqeHMR OCHOBbIBa­

.rracb Ha cy6'beKTMBHblX ,z::i;aHHblX (60.Jib B 06.rraCTM JIOHa, 

y,z::i;epmaHMe MOqM, B03MO:>KHOCTb aKTMBHblX ,[(BM:>Ke­

HMJ/1 B CMe:>KHblX cycTaBax, o6rn;aR aKTMBHOCTb, 6e3-

6o.rre3HeHHOCTb ITOJIOBOfO aKTa, BOCCTaHOBJieHMe Tpy­

,z::i;ocrroco6HOCTM), pe3yJibTaTax o6'beKTMBHOfO KJIMHM­

qecKoro o6c.rre,z::i;oBaHMR, pettTreHorpacpMM, KY,UM, 

ypocp.rroyMeTpMM. 

Bo Bcex 28 Ha6.rr10,z::i;eHMRX y,z::i;a.rrocb ,z::i;o6MTbCR ITOJI­

HOfO BOCCTaHOBJieHMR CTa6MJibHOCTM Ta30BOf0 KOJib­

u;a' qTo corrpOBO:>K,[(aJIOCb BOCCTaHOBJieHMeM JIOKOMO­

TOpHOJ/1 M MOqeBbI,[(eJIMTeJibHOJ/1 cpyHKIJ;MJ/1. 

Yme Ha 1-e cyTKM rroc.rre orrepaTMBHoro BMewa­

TeJibCTBa Bee rrau;MeHTKM yKa3aJIM Ha B03MO:>KHOCTb 

y,z::i;epmaHMR MOqM. 

IIoc.rre 3a:>KMBJieHMR rroc.rreorrepau;MOHHOJ/1 paHbl BO 

BCex Ha6.rrIO,r:i;eHMRX Ji1Cqe3JIM 60.JIM B 06.rraCTM JIOHHOfO 

coq.rreHeHMR, CTaJIM B03MO:>KHbl 6e36o.rre3HeHHbie aK­

TMBHble ,[(BM:>KeHMR B CMe:>KHblX cycTaBax. 

P11c. 1. CxeMa Ha,z:i;cli1M(pli13apHoro none­

peqHoro pa3pe3a TIO IIcpaHHeHWTJ1JHO. 

P11c. 2. CxeMa OTBe,z:i;eHJ1.H np.HMbrx 

MbIWIJ; )KJ1BOTa J1 ycTaHOBKJ1 3aI.IJ;J1THJ1-

Ka. 

1 - rrpHMbie Mblilll.J;bl )KJ.1BOTa ; 

2 - ycTaHOBJieHHbIM 3all.l;J.1THJ.1K; 

3 - pacxom.n;eHJ.1e JIOHHbIX KOCTe:iii . 
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IImta3aTeJIM KOHTpOJibHOM ypoq:>JIOyMeTpMM, KOTO­

py10 BbIITOJIHHJIM qepe3 3 Mee ITOCJie orrepa TMBHOro 

BMernaTeJibCTBa, COOTBeTCTBOBaJIM HOpMe. 

Tpy ,n;ocrroco6HOCTb BOCCTaHOBJieHa B ITOJIHOM o6oe­

Me y Bcex rrau;MeHTOK. ,l(Ba,n;u;aTb ITHTb rrau;MeHTOK rre­

pecTaJIM maJIOBaTbCH Ha 60JIM BO BpeMH ITOJIOBOI'O 

aKTa. Peu;v1,n;v1B0B Ha pyrneHMM Moqev1crrycKaHMH, 60.JIM 

B o6JiaCTM JIOHHOro coqJieHeHMH He B03HMKJIO HM B 

O,ZJ;HOM CJiyqae. 

II pMBO,ZJ;MM KJIMHMqecKoe Ha6mo,n;eHMe. 

6 on 6 Ha s:i K. , 27 neT noCTyn111na B rn111H111Ky c >Kano6a­
Mll1 Ha 6on111 B o6naCTl/1 nOHHO,O C04neHeHll1H , npasoro KpecT­
LJ,OBO-nO,l],B3,l],OWHOro CO4neHeHll1H, HOKTyp11110 , Hey,LJ,ep>KaH111e 

M04111 . 3a 3 rn,LJ,a 4 Mee AO nocTynneH111s:i nau,111eHTKa nony4111-
na TpaBMY B pe3ynbTaTe ,LJ,Tn. BblHBneH pa3pb1B nOHHOro 

eo4neHeHl/1H, 4aeTll14Hbll/l pa3pb1B npasoro KpeeTLJ,OBO-nO,l],­

B3,l],OWHO.O CO4neHeHll1H. no MeCTY >Kl,nenbeTBa nau,111eHTKe 

661na BbinonHeHa onepau,11rn: eTa6111n1113au,111s:i nepe,LJ,Hero 
nonyKonbu,a Ta3a B annapaTe MKU,. npo,LJ,on>K111Ten6HOCT6 
(plllKeau,111111 KOCTel/1 Ta3a eoeTaB111na 3,5 Mee. noene ,LJ,eMOH­
Ta>Ka annapaTa nau,111eHTKa He npe,LJ,bHBns:ina H111KaK111x >Kano6 . 
Yepe3 2 ro,LJ,a 2 Mee nocne TpaBMbl BO BpeMH eeTeerneHHblX 
POAOB npo1113owen nOBTOpHbll/1 pa3pb1B nOHHOro eo4neHe­

Hl/1H. CTa6111n1113au,11110 nepe,LJ,Hero nonyKOnbu,a Ta3a B61nonHs:i­
n111 B annapaTe Vln1113aposa B TeYeH111e 2 Mee. noene ,LJ,eM0H­
Ta>Ka annapaTa 6on111 eoxpaHs:in111eb. B ,LJ,111HaM111Ke np111eoe,LJ,111-
H111n111eb >Kano661 Ha paeCTpo111erna MOYe111enycKaH111s:i. B U,VlTO 
nau,111eHTKe BblnOnHeHbl o630pHble peHTreHorpaMMbl no YeM-

6epneHy (p111e. 3), ypocpnoyMeTp111s:1 (rn6n. 5), u,111ernrpacp111s:i 
(p111e. 4). BbiHBneHbl poTaLJ,lllOHHaH Heern6111nbHOCTb Ta3OBO­

ro KOnbu,a 111 CTpeM111Ten6Hbll/l Tl/ln MO4e111cnycKaH111H. Y4111Tbl­

BaH Knll1Hl/1KO-peHTr8HOnOrn4eCKYIO KapTlllHY, nau,111eHTKe 661n 
B61nonHeH MeTanno,LJ,e3 nepe,LJ,Hero nonyKOnbu,a Ta3a no,LJ,KO­
soo6pa3Ho111 nnacT111Ho111, cTa6111n1113au,111s:i npasoro KpecTu,o­
so-no,LJ,B3,LJ,OWHoro CO4neHeHll1H B111HTOM no CTaH,LJ,apTHOl/1 

MeTO,l],111Ke (p111e. 5) . 
B paHHeM nocneonepau1110HHOM nep1110,LJ,e >Kano6 Ha 

6onl/i B o6naCTl/1 C111M(pl/13a, npasoro KpeCTLJ,OBO-nO,l],B3,l],0W-

Ta6n. 5. Pe3yf1bTaTbJ ypoc/)11oyMeTpv1v1 6011bHOiJJ K. 11,0 one­
pau,v1v1 

IloKa3a TeJib 

MaKCJ1MaJibHa.H CK0p0CTb II0T0Ka, MJI/ C 

BpeM.H ,n;o MaKCJ1MaJibHOM CK0p0CTJ1, C 

O6oeM BbI,ZJ;eJieHHOM MQqJ1, MJI 

BpeM.H MoqeJ1crrycKaHJ1.H, c 

BpeM.H MoqeJ1crrycKaHJ1.H o6rn;ee, c 

BpeM.H sa,n;epmKJ1, c 

Cpe,n;H.H.H CK0p0CTb II0T0Ka, MJI/ C 

CKoppeKTI1poBaHHa.H Qmax , Sqrt MJI 

O6oeM 0CTa TQqHQM M0qJ1, MJI 

3ttai:.reHMe 

44 

5 

273 

12 

13 

25 

23 

17 

80 

II p J1 M e q a H J1 e . Qmax - MaKCJ!IMaJibHa.H CK0p0CTb Moq e­
J1CrrycKaHJ1.H. 

PMc. 3. O6soptta.H peHTrettorpaMMa Tasa (a) J1 peHTreHorpaMMbI rro "lleM6ep.rre­

HY c orropoi-1 Ha rrpaByIO ( 6) J1 .rreByro ( B) Hory. 

Onpe ,z::i:e JI.HeTC.H ,z::i:MacTa3 JI0HHoro coqJieHe HMR 6oJiee 5 CM M pacw:vrpe HMe w;eJIJ/I Jie ­

Boro Kpe cT~0B0-TI0,ll;B 3 ,ll;0 WH0ro CO"'--IJieH e HMR. 

PMc. 4. UMcTorpaMMa ,n;o orrepa~J1J1. 

O6ne M M0'-Ie Boro TIY3 bipR 6oJiee 500 MJI (ny3 bipb HaTI0JIHRJICR ,z::i:o ITORBJie HJ!IR TI03 bI­

Ba). 

PMc. 5. PettTrettorpaMMbI B rrp.HMOJ/1 (a) , Kay,n;a.rrbHOJ/1 (6) I1 KpattJ1aJihHOM (B) 
rrpoeK1.J;I1.HX rroc.rre orrepau;J1J1. 

5a 
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P11c. 6. I'pacpv1KM ypocpJioyMeTpv1v1 ,n;o (a) v1 rrocJie (6) onepaQv1v1. 

Horo co1.rneHe H111s=i He npegbs=isns=ina . Y>t<e Ha 1-e cyTKl/1 noc­
ne on e pau,111111 cy6b eKTl/1 BH O nau,111eHTKa OTMeT111na nono>K111-
TenbHY10 A111HaM111KY Cl/1 MnT OMOB co CTOPOHbl MO48Bb1Aen111-

TenbHOl/1 Cl/1CT8M bl: OTC YTCTBl/18 HOKTYPl/1111 , nogTeKaHl/1s=l 

MO41/1 , ys e nl/148Hl/le BpeMeHHbl X npoMe>KyTKOB M8>KAY MO-

481/!CnycKaHl/ls=lMI/I . no pe3ynbTaTaM noBTOpHoro ypocpnoy­
MeTp1114ecKoro 111ccneg o saH111s=i , BbInonHeHHoro 4epe3 25 cyT 
nocn e BMewaTenbCTBa, KOHCTaT111poBaHO ycTpaHeHl/18 CTpe­

Ml/1TenbHO 1O Tl/1na M O4e l/l cnycKaHl/ls=l , OTCYTCTBl/18 OCTaTO4-

HOl/1 MO41/1 (p111 c . 6 , Ta6n. 6) . 

OBCY:;K,UEH 11 E 

Cpe,n;m1i1 epoK e MOMeH Ta ITORBJieH J/IR :>KaJio6 H a 

H a pyrneHMe MoqeerryeKaHJ/IR ,n;o o6p a u_:i;e H MR K Bpa q y 

eoeTaBJ/IJia 4 ,5 ro,n;a , qTo yKa 3 bIBa e T Ha J/IHTJ/IMHOeTb 

,JJ;aHHOro eoeTORHJ/IR J/I H e:>KeJiaHJ/Ie :>Ke HUJ;J/IH ,n;e JIJ/ITbeR 

eBoei1 rrpo6JieMoi1 e B p a q o M. Bee rrau;M e HTKJ/I Heo,n;Ho­

KpaTHO rrpOXO,IJ;J/IJIJ/I o6eJie,n;oBaHJ/IR y y p OJIOrOB M f J/I ­

HeKOJIOrOB ITO Mee Ty :>KJ/ITeJibeT Ba. K o Hee pBa T J/IBHOe 

Jieqem1e 6 brJio HarrpaBJieH o Ha 06e360JIJ1IBaHJ1Ie , eo3,n;a­

HJ1Ie OTHOeJ/ITeJibHOr O ITOKOR. ,UJIR o6e360JIJ/IBaHJ/IR J/Ie­

ITOJib 30BaJIJ/I H e H a p KOT JIIq e eKJ/Ie aHaJibre TJ/IKJ/I , HOBOKa­

J/IH OBbi e 6JIOK a,IJ;b I, B pR,n;e eJiyqaeB - ,z::i;ame HapKOTJ/I­

qeeKJ/Ie rr p e rra pa T bI. C u;eJibIO Koppe KLI;J/IJ/I Ha pyweHJ/IM 

Moq eJ1Ierry e K aHJ1IR Ha3 HaqaJIM J1IHrJ1I6J1ITOpb1 cpoecpo,n;M-

8 e Tepa3bI 5 -ro TJ/I ITa , BbIITOJIHRJIJ/I rrpou;e ,n;y pbl TJ/I6J/I­

aJib HOM H ei1:p o M o,n;y JIRLI;J1IJ1I, y poJioraMJ/I rrpe,n;JiaraJioeb 

BbIITOJIH e H J/Ie p eKOHeTpy KTJ/IBHbIX orrepa TJ/IBHbIX BMe­

wa TeJibeTB (yeTaHOBKa eJIJ/IfHOB ). Co3,n;aHJ/Ie OTHOeJ/I­

TeJibHOro ITOKOR ,n;oeTJ/IraJIOeb rryTeM eo6mo,n;eHJ/IR rro­

e TeJibHOro p e:>KJ/IMa B ITOJIO:>KeHJ/IJ/I Ha eITJ/IHe Ha meeT­

KOM Kyrne TKe e rrpMBe,n;eHHbIMJ/I J/I rroJiyeorHyTbIMJ/I B 

KOJieHRX J/I Ta3 o6e ,n;pe HHbIX eyeTaBax HoraMJ/I. IT pM 

X O,IJ;b6e peKOMeH,IJ;OBaJIOeb J/IeITOJib30Ba Tb KOeTbIJIJ/I J/IJIJ/I 

,n;py rJ/Ie erreu;MaJibHbie rrpJ1Ierroeo6JieHJ/IR. O,n;HaKO Beeb 

K0MITJieKe K0HeepBa TJ/IBHbIX MeporrpMRTJIIM, HarrpaB­

JieHHbIX Ha ycTpaHeHMe :>KaJio6 co CT0p0HbI MoqeBbI­

,n;eJIJ/ITeJibHOM CJ/ICTeMbI , HJ/I B 0,IJ;HOM CJiyqae He IT03B0-

JIRJI IT0JiyqJIITb 3Ha qJIIMbB1 ITOJIO:>KJ/ITeJibHbIM 8cpcpeKT. 

OpTorre,n;J1IqecKoe o6cJie,n;oBaHMe J/I rrocJie,n;ymu_:i;aR Kop-
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Ta6n. 6. Pe3YJ7bTaTbJ KY,ll,v1 6onbHOi1 K. nocne onepau,v1v1 

IIoKasa Te.m, 

MaKCMMaJihHbIM rroToK, MJI/ c 

Cpe,n;H1111 rroTOK, MJI/ c 

BpeMH Moqe11crrycKaHMH, MMH: C 

BpeMJI IlOTOKa, MJ1H:C 

BpeMJI ,D;OCTJ1:>KeHJ1JI MaKCJ1MaJibHOfO IlOTOKa, 
MMH:C 

O 6~ eM Moq e11crrycKaHMH, MJI 

IloToK Ha 2-w ceKyH,n;e, MJI/c 

YcKopeH11e, MJI/c/c 

,I(aBJieHMe rrp11 IlJ1KOBOM IlOTOKe, CM BO,D;H. CT. 

IloTOK rrp11 IlJ1KOBOM ,n;aBJieHMJ1, MJI / C 

IlMKOBOe ,n;aBJieHMe, CM BO,D;H. CT. 

Cpe,n;Hee ,n;aBJieHMe, CM BO,D;H. CT. 

,I(aBJieHMe OTKpbITMJI , CM BO,D;H. CT. 

,I(aBJiem1e 3aKpbITJ1JI , CM BO,D;H. CT. 

BOOI 

BCI 

BE 

P asp ew eHMe Ha Moq e11crrycKaH11e 

3HaqeHMe 

12,60 

7,60 

28 ,7 

27,9 

15, 7 

212 ,20 

2,30 

0,80 

34,50 

0,30 

46 ,60 

34 ,40 

28 ,20 

46,00 

9,30 

97 ,50 

n/a 

12/210/-

p e KLI;J/IR BbIRBJieHHbIX HapyrneHJ/IM Ta3OBoro KOJibIJ;a, 

K OT Opbie J/IMeJIJ/I M e eTO BO Bcex Ha6J110,n;eHJ/IRX, I1O3BO­

JIJ/IJIJ/I e y errexoM p e rnMTb ypoJiorJ1IqecKJ1Ie rrpo6JieMbI, 

Bbl3bIBa BWJ/Ie 6eerrOK OMeTBO rrau;J/IeHT0K. TaKJ/IM o6-

pa30M , H aJIJ1IqJ1Ie Ha pyweHJ/IM MoqeJ1IcrrycKaHJ1IR J/I ec­

T e CTBe HHoe p o ,z::i; o pa3 perneHJ/IR B aHaMHe3e ,Zl;OJI:>KHO 

RBJIRTbeR ITOBO,IJ;OM ,IJ;JIR ITORBJieHJ/IR opTorre,n;J1IqecKOJ1 

HaeTopo:>KeHHOCT J/I y ypoJIOfOB J/I fJ/IHeKOJIOfOB. 

BhIBO,Uhl 

1. H eyeTp a H e HHoe cMeu_:i;eHMe B rrepe,n;HeM oT,n;eJie 

Ta3 OBOr o K OJibLI;a rrpMBO,IJ;J/IT K ,n;ecpopMaLI;J/IJ/I ,IJ;Macppar­

Mbl Ta3 a , M O"Lie Bo r o rry3blpR J/I ypeTpbI. 

2. H e eTa6MJibHOeTb rre pe,n;Hero rroJiyKOJibLI;a Ta3a 

y :>KeHUJ;J/IH o 6ycJIOBJIJ/IBae T cpyHKLI;J/IOHaJibHYIO Hecoe­

TORTeJibHOCTb Ta3 OBOro OT,D;eJia ,IJ;MacpparMbI (Hapym­

HbIM ecpMHKTe p ) . 

3. OeHOBHOM rrpw-rnHoi1: rrpoRBJieHMR eMMITTOMOB 

rMrrepaKTJ/IBHoro MoqeBoro rry3hlpR y rrau;MeHT0K e 

aKywepeKJ/IM pa3pbIBOM JI06KOBoro CJ/IM(pJ/I3a RBJIReT­

eR BepTMKaJibHaR J/I / J/IJIJ/I poTaIJ;J/IOHHaR HeeTa6J/IJib­

HOeTb. 

4. KoeTHO-rrJiaeTJ1IqeeKJ1Ie orrepau;MM Ha Ta30BOM 

K0JibLI;e MO:>KHO paeeMaTpMBaTb KaK MeTO,IJ; Bhl6opa 

orrepaTJ/IBHOro JieqeHJ/IR rrau;MeHTOK C pa3pbIBOM JIOH­

Horo coqJieHeHMR , corrpoBom,n;aeMbIM Ha pyrneHMeM 

MoqeJ1IerryeKaHJ1IR, e ITOJIO:>KJ/ITeJibHbIM ,IJ;0JiroepoqHbIM 

rrporH030M. 
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