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YaCTHOCTH, B HACTOSIIEM H300PETCHUM MNPEIJIOKEH NPEIBAPUTEILHO COOpAaHHBIM MIA0IOH, KOTOPBIH
obrerdaeT u HalpaBiseT pa3MeLIeHHE ITIEHOMTHOTO KOMIIOHEHTa UMILUIAHTaTa IIPH OTIEPaLiX 110 3aMEHe
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ITABJIOH JIJIS1 HATIPABJIEHUA PASMEINEHUA I'NNIEHOUMJIHOI'O KOMITIOHEHTA
HUMIIIIAHTATA B XUPYPI'MH 110 3AMEHE IIVIEHEBOI'O CYCTABA

OBJIACTbh TEXHUKHU, K KOTOPOM OTHOCUTCS U30EPETEHUE

B macrosmem wnzobOpereHnH mpetoskeH mAaOJIOH ISl ONEpaly IO 3aMeHe IUIEYEeBOTO
cycraBa. B 4acTHOCTH, B HACTOSLIEM H300pETEHUH MPEUIOKEH MPEeNBAPUTENbHO COOPAHHBIM
abJioH, KOTOpBIA OOJierdaer W HampaBiiseT pa3MelleHHe TJICHOUIHOrO KOMIIOHEHTa MMIIJIAHTATa
IPH ONepalnuy 10 3aMeHe IJIeueBoro cycrasa. KpoMe Toro, B HacTosIeM n3o0peTeHnH MpeioskeH
NpenBapUTEIbHO COOpaHHBI  MOAYJIBbHBIA  IIAOJIOH, KOTOPBIH  HANPABISET pa3MeLleHue
IJICHOMAHOTO KOMIIOHEHTa MMILIAHTATA IPH OIEpaly MO 3aMeHe IUIEYeBOro CycTaBa Ha JIONAaTKe
TOYHO B TpeX H3MEPEHHSIX C TOYKM 3PEHHs] MOBOPOTA, HAKJIOHA, BEPTHUKAIBHON BBICOTHI H
NOTIEPEYHOr0 pa3MelleHrs UMIIAHTATa, MOMOoras Xupypry paboTaTh C JIYUIIHMH MOKA3aTENSIMH.
Hacrositmee n300pereHne HampapisieT TJIEHOMOHBIH KOMIIOHEHT 3aMEHbI IJIEYEBOrO CyCTaBa B
TOUYHOE MOJIOKEHHE U, TAKMM 00pa3oM, oOecreunBaeT TOUHOCTh pa3MelleHus koMmnoHeHTa. Kpome
TOrO, HacTosIIee H300peTeHne CYIECTBEHHO COKPAIlaeT BpeMsi, 3aTpayiBaeMoe Ha XHPYPrHIecKoe
BMELIATENECTBO, a TaK)Ke CHH)KAEeT BEPOSTHOCTh MH(ULHMPOBAHHS MPH MEHbLIEH KPOBOMOTEPE U

MHUHHMAaJILHOHN MOTepe KOCTHONW MACCHI.

YPOBEHb TEXHUKH

IlnedeBoil cycTaB COCTOMT M3 JBYX KOCTEH: JIOMATKW W TiedeBod koctu. Omepanus mo
3aMeHe IUIEUEBOr0 CycTaBa (apTPOILUIACTHKA) OOBIYHO HEOOXOAMMA, KOTAA XPSl, MOKPBIBAOIIUN
ABC KOCTH IIJICUCBOI'O CyCTaBa (a HUMEHHO, I'NICHOUAHAasA 4aCThb JIONNATKHU U BECPXHAA YacCTb IJI€YEBOH
KOCTI/I) HU3HAIIUBACTCA HJIM TMOBPECKIACTCA 00 TaKOH CTCIICHH, 4YTO NOABHXKHOCTH CHHMKACTCA, H
YEJIOBEK HCIBITHIBAET OOJNb MNpPU KAKIOM HCIOJB30BAHUM IUIEYA. 3aMEHA IOBPEXIEHHOTO
JICYEeBOro CycrtaBa HCKYCCTBCHHBIM HMMINIAHTATOM OIITUMAJBHOIO pasMepa B OINTHMAJIBHOM
MOJIOKCHUHU W MPHU OITUMAJIBHOM BBIpABHUBAHUU MOXKET IMOMOYbL YMCHBUIHUTH 60.]'[]: U YBCIUYUTH

NOABUIKHOCTD.

ITo mannubiM Fisher ES wu np., mieueBoit cycraB siBisieTcs TpPeTbUM HamOOJjiee 4acTto

3aMCHACMBIM CyCTaBOM B OpraHusMe IOCJIC Ta306e):[peHHoro U KOJICHHOI'0O CYCTaBOB. Bo BpeM:A
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OTlepaliy MO 3aMeHe MJIEUeBOro CyCTaBa B MEOUIIMHCKON HAyKe YacCTO MCIOJB3YIOTCS CIEAYIOIIHe
TEPMUHBI:

3HaUEeHNEe TEPMHUHOB:

CMeleHre: pacCTOsiHIE, HA KOTOPOE KOMIIOHEHT MOMELIAETCs B JIFO00H U3 TPEX MIOCKOCTEH
(akcHaNBHON MJIOCKOCTH, CATUTTAILHON MJIOCKOCTH U KOPOHAPHOH MJIOCKOCTH ), OMUCAHHBIX HHIKE.
KoHkpeTrHble TEpMHHBI, HCTIOJIb3yeMbIe [Tl 00O3HAUEHHSI HAPABJICHHS CMEIIEHUs], OMMCAHBI HIKE
OTIpeJIeJIeHHH TIIOCKOCTEN.

AxcHuanbHas TJIOCKOCTh. AKCHalbHAs IUIOCKOCTh, YIIOMHHAaeMas 34eCh, Jajiee O3HaudaeT
TFOOYIO MIIOCKOCTh, KOTOPasi IEJUT TeJI0 Ha BEPXHIOK (BEPXHIOK) M HIKHIOK (HUXKHIOKI) 4acTH,
MPUMEPHO NEPIEHANKYJIIPHO MO3BOHOYHHKY.

CarutranbHas wiockocts: CarutrajbpHas NMJIOCKOCTh, YIIOMUHAEMas 37eCh, Jajiee O3HadyaeT
JHO0YIO MJIOCKOCTh, KOTOpas AENUT TeJO Ha MPAaBYKO M JIEBYKO YACTH HJIM IO HAMPABJIECHHIO K
CpenHeil TMHUK U OT CPpeaHeH JIMHUH, YTO MPUMEPHO COOTBETCTBYET BUAY COOKY.

Koponapras miockocts: KopoHapHas mioCKOCTb, YIIOMHHaeMasl 37eCh, Jajiee O3HaudaeT
JOOYIO IMJIOCKOCTh, KOTOpAas HENUT TENO HAa MEPEHIO M 3aJHIOK YacTH, YTO MPHUMEPHO
COOTBETCTBYET BUy CIIEPEIH HJIN C3a]H.

Bepxuuii: Superior (OT JJATHHCKOT'0), YITOMHHAEMBIi 31€Ch, ajiee O3HAUAET BHILIIE.

Hwxunit: Inferior (OT 1aTbIHCKOT0), YHOMHUHAEMBIH 371€Ch, Aajiee O3HaYaeT HUXKE.

MenuaneHbiil: MenuanbHBIN, YIOMHHAEMBIN 37€Chb, Jajieeé O3HAYAeT OTHOCAIIUIHCS K
CepearHe UK B HANPABJIEHHH CEPEeNUHbI; OJINKE K CepennuHe Tea.

Jlarepanwusrit: JlaTrepanapHbIN, yYIOMUHAEMBIA 371€Ch, JTaJie€ O3HAYAET OTHOCSIIHUUCS K TOMY,
4yTOOBI OBITH BAAIH OT CEPEANHBI, JANbIIE OT LEHTPA TEeNa.

Ilepennmnii: Ilepenuuii, ynoMHWHAaeMBI 371€Ch, Jajiee O3HAYAET CHEped WA  TI0
HaIPaBJISHUIO K epeaHell YacTH Tena.

3amHsAg YacTh. 3aJHAS 4YacTh, YMOMHHaeMmas 3J71eCh, Jajiee O3HayaeT Hazaj WIH B
HAIpaBJIeHNH K 3aHel YacTH Tea.

IToBopotel: TepMuH «IOBOPOTHI», YIIOMHHAEMBIN 371eCh, Aajiee O3HAYAeT BpalleHHe BAOJIb
YKa3aHHOUW OCEBOU IJIOCKOCTH.

AHTEBepCHUBHBIN MOBOPOT: AHTEBEPCUBHBIN MOBOPOT, YIOMHUHAEMAs 31€Ch, lajiee O3HAYAEeT
BpAallleHHE B MEPEAHIO0 (AaHTE) CTOPOHY.

PerpoBepcuBHBIII TOBOPOT: PETPOBEPCUBHBIM IOBOPOT, YINOMHHAEMas 37eChb, [aliee

O3HayaeT BpallleHHe B OOPaTHYIO CTOPOHY.
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HakyoH: TepMHUH «HAaKJIOH», YOOMSHYTBIH 34€Ch, Jajiee O3HAaudaeT BpallleHWe BHOJIb
YKa3aHHOW KOPOHAPHOMN TIOCKOCTH

Bepxnuit Hak10H: BepxHuii HaKJIOH, YIOMSHYTBIN 3/1€Ch, Aajlee 03HA4aeT HaKJIOH K BepxHel
cTopoHe (CBepXxy).

Hwxuuit HaknoH: HuKHUN HaKJIOH, YIOMSIHYTHIM 3/1€Ch, Jajiee O3HAYaeT HAKJIOH K HIDKHeN
CTOpOHE (BHH3Y)

Kpome Ttoro, xupypru HCHONB3YIOT TPAaAULHMOHHBIE TEXHUKH MJi1 ONEpaluu MO 3aMeHe

ieueBoro cycrara. OQHAKO yKa3aHHbIE TEXHUKU HE TOUHBI, @ TAKKe HEYTOOHBI sl XUPYPIOB.

. OnHOl U3 TaKWX CYIIECTBYIOIIMX TPAIHLHOHHBIX TEXHHUK SIBJSIETCS MCIOJIb30BAHHE
HAIPABJISIOLUINX HHCTPYMEHTOB (IIa0JIOHOB), OCHOBAHHBIX HA PEHTTEHOBCKHUX JIy4ax, B ONEPALUH
IO 3aMeHe IUIEYeBOro CycTaBa. B 3TOH TeXHHKEe MCHONB3YIOTCS CYIIECTBYIOIIHME HANPABISIIOIINE
HHCTPYMEHTHI (La0JIOHBI), OCHOBAHHBIE HA IBYXMEPHOM PEHTI€HOBCKOM aHAJM3€ YaCTH Tejia MPH
olepalyy IO 3aMeHe IUIEYEeBOrO CyCTaBa. PEHTreHOBCKHE JIy4H HCHONB3YIOTCS B OIEpALMH IO
3aMeHe IJIEUEBOr0 CyCTaBa B KaueCTBE CTAHOAPTHOW MeEpbI Uil HUCCIEIOBAaHUS W TJIAHUPOBAHUS
HHCTPYMEHTOB, HEOOXOAUMBIX i onepaunu Ha miede. OH OCHOBAH HA OJHOM «MOMEHTAJbHOM
CHUMKE» 4YacTH TeJia MalueHTa, CHEJAaHHOM B BHAE PEHTIEHOBCKOTO CHUMKA, KOTOPBIi

obecreunBaer AByMEPHOE H300paKeHHE KOCTH JIJIS aHAJIH3a.

OpHako eCTb MHOTO HENOCTaTKOB, CBSI3aHHBIX C KCIOJb30BAHHEM HAMPABJISIOLINX
HHCTPYMEHTOB (11a0JIOHOB), OCHOBAHHBIX HA HAOIOAEHUSIX C MOMOLIBIO PEHTIEHOBCKHX JIy4ei mpu
olepalyy MO 3aMeHe IuleyeBoro cycrasa. He ymaercs ompenenuts nedopManuy Ha OTASNBHBIX
y4aCcTKaX KOCTEeH HJIH MEXIY KOCTIMH. PEHTreHOBCKHME CHUMKH TakiKe MOKA3bIBAIOT nedopmaruu B
pa3IMYHOW CTEemeHH yBequdeHus. Takum oOpa3oM, TOUHOe u3MepeHue aedopmanuu B
MHUJUTAMETPAX HE MOXKET ObITh FApaHTHPOBAHO C MOMOIIBIO PEHTIEHOBCKHX Jiyuell. PeHTreHoBCKHe
JIy4H HE MOT'YT BOCIIPOU3BECTH TPEXMEPHOE MPENCTABIEHHE TTOBEPXHOCTH, U TIO3TOMY CTAHAAPTHBIE
TPaAULIUOHHBIE IAOJIOHBI U1 TJICHOMJA JIOMATOYHOH KOCTH Pa3MeIlaloTCsi HeMOCPEICTBEHHO Ha
MOBEPXHOCTH TJICHOWJA, W AIMNPOKCUMAIMs C TOYKH 3PEHUs YIJIOB, HAWJIEHHBIX B CPEIHEM,
JeNaeTcsi MOBCEMECTHO 0e3 TOYHOCTH M IPEeUH3HOHHOCTH, COOTBETCTBYIOIIUX NOTPEOHOCTSIM
NAlHEHTOB. YTOJ WIH W3MEHeHHe yria, apyrue nedopManui MPOU3BOJILHO PAaCCUMTHIBAIOTCS U
pewatorcss xupyprom. [losToMy naxke He3HAUMTENbHAs OMIKMOKA B pacueTe HJIM PEeLISHHH XUpypra

NPHUBOIHUT K MPOBAJTY BCel ornepaunu 0e3 Kakoi-11b0 TOYHOCTH U MPEeLU3HOHHOCTH.
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. Hpyroii TexHUKOW, KOTOpass MpeodoJieBaeT YKA3aHHYID BhILIIE H3MEHUYHBOCTH
PEHTTEHOBCKHX JIy4el, SIBJISIETCS HCIOJIb30BAHUE HAIMPABJISIOMINX MHCTPYMEHTOB (IIA0JIOHOB) Ha
ocHOBe KoMmIbioTepHOU Tomorpadun, KT-ckaHupoBaHus: UM MAarHUTHO-PE30HAHCHOW TOMOTrpaduH,
MPT-ckanuposanus. Ganapathi u ap. cooOmua 00 UCIONB30BAHHH W BAKHOCTH KOMITBIOTEPHOMN
ToMorpaduu ajisi MpeAonepaioOHHOrO MIAHUPOBAHUS MPABHJIBHOTO PETPOBEPCHBHOIO MOBOPOTA B

XUPYPrUU IJIeYeBOr0 NMILIAHTATA.

OpHako CyIIeCTBYET MHOMKECTBO HENOCTATKOB, CBS3aHHBIX C  HCIOJb30BaHHEM
HAIPABJISIOLUINX WHCTPYMEHTOB (1IabJIOHOB), OCHOBAHHBIX HAa HAOJIONEHUSX MPH KOMITBIOTEPHOMN
ToMOrpaduu WM MarHUTHO-Pe30HAHCHOW Tomorpaduu. HecMoTps Ha TO, YTO KOMIBIOTEpHAs
ToMOrpadusi MM MarHUTHO-PE30HAHCHAS TOMOrpadusi MPEACTABISIIOT COO0I TEXHUKY TPEXMEpPHOH
BH3YaJIM3alMH, JOBOJHHO YaCTO PE3YJbTATOM TAKOW TEXHUKH SIBJSIFOTCS ABYMEpHbIE H300parkeHus,
KaK Ha PEHTreHOBCKMX CHHMKAX, YTO MPUBOJUT K CHIDKEHUIO TOYHOCTH U MPELU3HOHHOCTH.
Tpamuumonnass asyxmepHas (2D) kommeioTepHas tomorpadus okazajach HEHANEKHOW MpH
W3MEpPEHHH TOBOPOTA TJIEHOMJA W HAKJIOHA MPU OMEpPaliy MO 3aMeHE IJICYeBOrO CyCTaBa, Kak
coobmraror Budge MD, Lewis GS, Schaefer E, Coquia S, Flemming DJ, Armstrong AD. CpaBHenue
CTAHAPTHBIX IBYXMEPHBIX U TPEXMEPHBIX CKOPPEKTHPOBAHHBIX H3MEPEHUI MOBOpPOTA riieHouaa. J
Shoulder Elbow Surg 2011; 20:577-83. Ilpu 3TOM B AaHHOM JOKYMEHTE COOOIIMIM O Pa3HHIIE
bosee uem B 5° B moBopoTe riieHouna nmoutd B 50% 2D mo cpasuenuo ¢ 3D KT, necmotps Ha
BBICOKYIO HaJIe)KHOCTh 00enx TexHuk. Kpome toro, Daggett u np. cooOImmiu 0 CpeaHei pasHHIle
HakJioHa ryeHonaa B 1° Ha nmepedopmatupoBanubix 2D-ckanax KT mo cpaBHenuto ¢ 3D-ckanamu.
Taxyke TpaIWIMOHHBIE HM3MEPEHHs MMOBOPOTA M HAKJIOHA TJIEHOWMIA, OmucaHHble Werner u 1ap.,
npeanojaratmT, uyto nepedopmarupopanusie 2D-ckansl KT meHee TouHbl 10 cpaBHeHui0 ¢ 3D
usMepenussMu. Takum 00pa3oM, TpPagULMOHHbIE TEXHUKH HE O0ECMeYrBAIOT TOYHOCTH H
NPELU3MOHHOCTH C TOUYKH 3pPEHHs MOBOPOTA M HAKJIOHA B XHPYPrUH HMMILIAHTATA ILIEYEBOTrO

cycrasa.

Hcnonsiys panssie 3D KT nin MPT, xupypr B Hacrtosiliee BpeMsi UMeeT [Ba BapuUaHTa
MOBBIIIGHAS TOYHOCTH W TOJYYEHHUs] NPEACKa3yeMbBIX pPe3yjbTaToB. 1. HCIONb30BaTh
KOMIIBIOTEPHYIO HABHUIallMIO WJIM 2. HWCHOJIb30BATH CIELHAIbHBIE HANPABISIOMINE HHCTPYMEHTHI
(wabJioHbI), MOTYYEHHbIE HA OCHOBE YKA3aHHBIX JAHHBIX TPEXMEPHOW KOMIBIOTEPHON ToMOrpaduu

WM MAarHUTHO-pe30HaHCHOH Tomorpaduu. KomnbiorepHas HaBurauus TpeOyeT IIMTEIBHOIO
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BO3IEHUCTBHSI BO BpeMsl ONepamudl IO NPUKPEIUIEHUIO HABHTAIIMOHHBIX YCTPOUCTB. ITO
nmoporocrosiinee o0opyaoBaHue, TpeOyromiee OOBIIOr0 KOJIUYECTBA PACXOMHBIX MATEPHANIOB, UTO
YBEJIMYMBAET CTOMMOCTb. Omepanus 3aHuMaer Oosbine BpeMmeHH. JITuTeIbHOE BpeMs U

BO3/IEHCTBHE MPUBOIAT K OOJBIIEH KPOBOMOTEPE M MOTYT MOBBICUTBH PHCK 3aPasKEeHHUS.

Kpome Toro, wucnonp3oBaHHe HANPaBISIIOIIMX HWHCTPYMEHTOB, OCHOBAaHHBIX HA
H300pakeHUsAX, OCHOBAHHBIX HA TAHHBIX KOMIBIOTEPHON TOMOrpaduu MM MarHuTHO-PE30HAHCHOMN
TOMOrpaduu, 3aBUCUT OT KOHKPETHOrO MAalUEHTa H, CJIEIOBATENBHO, HE SIBJIAETCS abIOHOM MJist
MOBTOPHOI'O HCIOJIB30BAHU. DTO YBEIHUMBAET (DMHAHCOBBLIE 3aTPATh, a TAK)KE YBEIUYHBACT HJIH
BBI3BIBAET 33[I€PKKY B MUIAHUPOBAHHH OTIEPALIIH, TOCKOJIBKY Jisl KOHKPETHOrO MalienTa Tpedyercs
HE MEHee TpexX Heenb 0 onepanuu. Takue TeXHUKH OCHOBAaHbl HA PELIEHUH XUPYpPra Uid TpeTbeu
CTOPOHBI B OTHOLIEHWH HU3MEPEHHH, MOBOPOTA M HAKJIOHA M, TAKUM O0pa30M, MOJBEP:KEHBI DoJiee
BBHICOKOH BEpPOSITHOCTH OLIMOKH B XHPYPIHH; YTO HWHOTAA TaKXKe MOXKET MoTpedoBaTh
MOCJIEONEPALIMOHHBIX Mep WJIM MOBTOPHOW omepauuu. Takum o0pa3oM, Takue NOCTHUIKEHHS, KaK
KOMITBIOTEPHAS HABUTALMS U 1I1a0JIOHBI 11 KOHKPETHBIX MALUEHTOB, TPEOYIOT OOJBIIMX 3aTpaT U

BpEMEHHU.

IPEIIECTBYIOIINNU YPOBEHb TEXHUKH U EI'O HEJJOCTATKH

IMatent US 9741263 B2 packpbiBaeT Crnoco0 MOMOIIH MOJb30BATENIO B XUPYPTUUECKOM
OCYILECTBJICHHH TMPEAONEePAlHOHHOrO IUJIaHA, BKJIIOYAIOLIUI CcO3maHue (DU3HUECKOH MOMEeNH
HATHBHOW TKaHU manueHTa. Dusnyeckas MOJENb HATHBHOW TKAHH BKJIIOYAET B ceDs MO MeHbIIEH
Mepe OHY NEPBHYHYIO 00JaCTh TKAHU MALMEHTa, BKJIIOYAIOIIYIO HHTEPECYIOIIYIO TOBEPXHOCTh, 1O
MEHbIIIe Mepe ONHY BTOPUYHYIO 00JacTh TKAHM MAlMEHTA, HE BKJIIOUAIOLIYI0 HHTEPECYIOIIHe
MOBEPXHOCTH, U 0A30BYIO MOBEPXHOCTh [Jisl B3AUMOJEHCTBUS C MOIAEPKUBAIOIIEH KOHCTPYKIIHEH.
Cosmannas (¢usnyeckas MOJEIb HATHBHOW TKAHM BKJIIOYAeT IO MEHBbIIEH Mepe OOuH
WH(OOPMAIIMOHHBIH  MPHU3HAK, MNPEJOCTABSIIOIIMNA  MOJb30BATENIO0  KJIMHHYECKH  MOJIE3HYIO
uHpopmarmo. HHpOpMAUMOHHBI NPU3HAK MO CYLIECTBY OTAEJIeHA OT HWHTEepPeCcyroei
MOBEPXHOCTU. Taxxke MpemyCMOTPEHO YCTPONHCTBO IJisi MOMOLIU MOJB30BATEII0 B XUPYPrUUECKOM

BBIIIOJTHEHUHU NPEOONCPALIMOHHOIO IJIaHa.
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OnHako yKasaHHAs CHCTEMA HE MOXKET MPEUIOKHTh MOIYJIBHBIN [IA0JIOH MHOTOPa30BOrO
UCIIOJIb30BAHMs Ul HAlPaBJIEHUS Pa3MEIIEeHUs] IJIEHOMAA MPH ONEpaliy 10 3aMeHE ILIEYEBOro
CyCTaBa, KOTOPHI TOYHO M MPEHHM3MOHHO HAMPABISAET pasMeIleHHe TIECHOUIHOrO KOMIIOHEHTA y
nmanieHTa B COOTBETCTBHH C TpeboBanusamu. IIaGioH HCHONB3yeT HEraTUBHBIM OTTHCK
MOBEPXHOCTHBIX OTIEYATKOB IJIEHOMAA. ITOCKOIBKY MCIHOJB3YETCd HEraTHBHBIA OTTHCK TJIEHOHIA,
Tpedyercss OOnmMpHOE OOHAKEHHE KOCTH 0€3 MOKPBITHS MATKMMH TKaHIMH. ODTO MPHBOIUT K
Oonbiemy 00syuennio u kposonorepe. Kpome toro, ykasannast CHCTEMA 3aBHCHT OT MOJIb30BATENISI
U, CJIENOBATEILHO, HE MOYKET MPENJIONKUTE MHOTOPa30Bbiil madoH. [TockoIbEKY 3TO OXHOPA3OBEIH
OPONYKT, W €ro HeOOXOIUMO IMPOM3BOAUTE, 3TO IOPOTOCTOSINHHA M TPYIOEMKHH IPOLECC C

3aIeP/KKOI He MEHee TpeX Helellb C MOMEHTa KOMITBIOTEPHOW TOMOrpaghuu.

Fme ogHWM HMHCTPYMEHTOM HJIM CHCTEMOMN, HCIOJB3YEeMOW Uil ONepaluHu IO 3aMEHe
IUIEYEeBOTO CyCTaBa, siBysieTcs: cucteMa Arthrex VIP. VkazaHHas cucreMa COCTOUT M3 CHENHaTbHBIX
IUIs  TAlHeHTa HWHCTPYMEHTOB, KOTOpble OOJIerdaroT MNPENoNepaluoOHHOe I[JIAHUPOBAHHE U
HHTPAOIEepAllHOHHOe pa3MelleHne TJICHOWJHOIO HAmpaBIBIIOINero MmTudra, HCIOIb3yeMOro NnpH
NOArOTOBKE IJICHOHWAA K HMIUIAHTAHUW TJICHOUMOAHOI'O HMIUIaHTaTa IIpH MMOJTHOM ApTPOIJIaCTUKE
IJIEYEBOTO CYCTaBA WJIM PEBEPCHBHOH IMOJHOM apTpoOIIaCTUKE MJedeBOro cycrasa. Ha ocHoBe
JAHHBIX KOMITBIOTEPHON TOMOrpaduu maunueHTa, NpeaoCTaBIeHHbIX Xupyprom, Arthrex ucnons3yer
nporpamMmmHoe obecnedeHune s npenornepaudoHHoro 3D-mianupoBaHus, YTOOBI CO34aTh

anyprnqecxnﬁ IJIaH YCTaAHOBKH I'NICHOUJHOI'O UMILJIAHTATa JJI 3TOI'0O KOHKPETHOI'O MalfueHTa.

OnHako yka3aHHas cHcTeMa O0BbeMHA M TPOMO3MIKA B HCIIOJB30BAHUN H3-32 HUCIIOJIb3YEeMOTo
B cucreMe kaimuOparopa 5D. DTo Onokupyer BH3yaIM3alUIO XUPypra BO BpeMs ONEpanuyl Io
pasMEIICHUIO, TEM CaMbIM YBCIHUYHUBasd BCPOATHOCTH OH_II/I6KI/I npu pacuere pasMCIICHUA
kommoHeHTa. Kpome TOro, Bpems, 3aTpauMBaeMoOe Ha MPenonepaloOHHBIE MEPONPHSTHS MPH
omepalyyd C HCHOJb30BAaHHEM YKAa3aHHOTO HHCTPYMEHTA, CYLIECTBEHHO OoJbine (mpumepHo 48
yacoB). TOYHOCTB JIFOOOH MHOTOPa30BOH MOIYJIbHON CHCTEMBI 3aBHCHT OT TOTO, HACKOJIBKO XOPOLIO
HHCTPYMEHT CHAWUT HA TJIEHOUIHOW KOCTH. C IpDOMO3IKHM HHCTPYMEHTOM, KOTOPBIH OJIOKHPYET
BU3yaJIU3allulO, TPYAHO NOATBEPAWUTHL, UTO BCC IIATH HOXKCK HaXOOATCA Ha KOCTH. 3T0 cHHUXKAET
TOYHOCTH cucteMbl. Heobxonuma Gonee nerkasi cucreMa, MO3BOJIIIONIAS BH3YAIBHO MOATBEPIUTH

mocaaKy mabioHa Ha KOCTH.
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HEJOCTATKU ITPENJIIECTBYIOIIEI'O YPOBHA TEXHUKU:

CyluecTByIOIlMe TEXHUKH W/WJIH IHa0JIOHBI, HCMOJb3yeMbIE IJisi OMepalud MO 3aMeHe
IJIEUEBOr0 CYyCTaBa, UMEIOT BCE WJIM MO MEHbIIEH Mepe HEKOTOpPble M3 MEePEUNCIIEHHBIX HIKE

HEOOCTAaTKOB!

. TpamuuuoHHAasi CHCTEMa HE MOXKET MPEUIOKUTh MPEIBAPUTENBLHO COOpaHHBIN
11abJI0OH, KOTOPBIN OOJierdaeT M HANpaBIIET pa3MeEIleHre TJIEHOMIHOIO KOMIIOHEHTA HUMIIJIAaHTaTa
MIPU ONepaluy Mo 3aMeHe IJIeYeBOTO CyCTaBa.

. TpamuuuoHHbie 11a0MOHBI I pa3MEIleHHs TIJIEHOWAA JIOMATOYHOW KOCTH
pasMemarT HENOCPEACTBEHHO HA MOBEPXHOCTH TJICHOWAA W BBITIOJHSIOT AMMIPOKCUMAIIHIO ¢ TOUKH
3pEHUs] BAPUAHTOB, BCTPEUAIOIINXCA B cpeaHel nomynsaiun. [I[puAnMas BO BHUMaHNE, 4TO TOBOPOT
aJbTePHATHBHO PEIIAETCs XUPYProM Mpou3BOJbHO. Takum 00pa3oM, pa3MelleHHe TJICHOHWIa Ha
OCHOBE TaKOW anmpOKCHMAIlMM WJIM TPOW3BOJIBHBIX 3HAUEHWH SBIIIETCI HETOUYHBIM W HE
obecrneunBaeT yAOBJIETBOPEHHS MALIHEHTA.

. B wactHOCTH, TpamuIlMOHHAs CHCTEMAa IS XUPYPTHH IJIEYEBOT0 WMIIJIAHTAaTa HE
MOXKET TMPEMIOKUTh MOMYJIbHBIA I1a0JIOH, KOTOPBIA HANpPaBJIIET pPa3MEIIEHHE TJIEHOHIHOTO
KOMIIOHEHTa MMILJIAHTATA TPH OTEPaIliy 10 3aMEHEe TJISYeBOro CyCTaBa Ha JIOMATKE TOYHO B TpexX
W3MEPEHUsSX C TOUKM 3PEHHUS I[IOBOPOTAa, HAKIOHA, BEPTUKAJILHOW BBICOTHI M TONEPEUHOTO
pasMelIeHrs IMILTaHTaTa.

. Kpome Toro, cyiectByrorue 1mabioHbl Ui HAPABAECHUS Pa3MELleHUs] HMIIJIAHTATa
OpH OMEepaluy MO 3aMeHe IUIEYEBOr0 CyCTaBa OTOOPayKalOT TOJBKO PEHTIEHOBCKHUE CHUMKH, HE
MOr'yT OOHapYKuThb nedopMmari B KOCTSAX HJIM MEXKAY HAMHU, YTO MPHBOAUT K HEMPABHILHOMY
pacdeTy pasMelieHrs MMILTAHTATa U, CJIeAOBATEIbHO, HA HUX HEeJIb3S MTOJOKUTHCA.

. CymectByromue Texnojiorun ¢ ucnojbzoBanueM KT wan MPT B 2D-pexxume He
MO3BOJIIIOT TOYHO ONpenessiTh AehopMaliK KOCTEH, YTO TOMOJHUTEIBHO YCIOXKHSIET OMEPaLno U
nocyeonepauuoHHbli nepuon. Yacto gedopmannu OOHAPYIKHBAKOTCS MOCIE TOrO, Kak ILIEYO
BCKPBITO Ul OIEPAIMH, YTO YBEJIIMYMBAET BPEMsS OIEpAllMM H HWHOTJA MOKET MOTPeOOBaThH
MOBTOPHOMN OMepaIdu Ui PEIIeHUs IMOCJIEONEPAllMOHHBIX MpobiieM mpu nedopManuy IJieya;
MOBBIIIEHUE CIIOKHOCTH OTEepaIii, OO ¥ HEyJHOOCTB s MAlMEHTa, 4 TAKXKE JTOMOTHUTENbHBIX

3aTpaTr Ha MOCJICONCPpaluOHHOE JICUCHUC.
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. TpanuuuOHHBIE TEXHUKH HE MOTYT MPEMJIOKUTH IMA0JIOH, KOTOPBIH TOYHO H
MPENU3NOHHO HAIPABJSIET WMIUIAHTAT IO JIOMATKE TPH ONPESIIEHHOM IIOBOPOTE M HAKIIOHE
MaIMeHTa TIPU OTepaIii IO 3aMeHe TIJISUYEBOro CyCTaBa.

. Kpome TOro, cyuiecTByrolie TEXHHKH TPEOYIOT MHOTO BPEMEHH U HE SIBJISIOTCS
HaJEKHBIMH, ITOCKOJIEKY OHU HE TOUHBI.

. OHu He MOTyT TMPENJIOKUTh MPEAONEPAHOHHBIN MOIYJbHBIA I11a0JOH IS
pasMelieHns riICHOUAHOTO KOMITOHEHTA TIPU OTIEpaIlii IO 3aMeHe TJICUeBOTO CyCTaBa.

. KomneioTepHas HaBuTalHs, HUCIOJb3yeMas B ONEpalud TO 3aMEHE IJIEYEBOro
CyCTaBa, 3HAUMTENILHO YBEIMUNBAET OOHAKEHUE TUIEUA U BpEMsI, HEOOXOAMMOE BO BPEMS OMEPALINH,
Hapsy C YBEJIMUCHWEM KPOBOIOTEPH BO BpeMs ONeparuyd W yBEIHYEHWEM BEPOSTHOCTH
UHPHUIMPOBAHUS, YTO AeNaeT ee OOJE3HEHHOW U MalMeHTa, W, TAKMM 00pa3oM, He yIOOHOW 1JIs
MaIuenHTa.

. Kpome Ttoro, oObrunbie mnpucrnocodsenusi, ocHoBanusle Ha 3D KT wumu MPT,
HEYIOOHBI Ui XMPYypra, MOCKOJbKY MHOTHE W3 HUX TPOMO3IKHE, HEMOIYJIbHBIE, HE MOIJIEKAT
MOBTOPHOMY HCIOJIb30BAHMIO U TPEOYIOT NPUONM3UTEIbHBIX WM MPOU3BOJBHBIX 3HAUYECHHIA,
OCHOBAHHBIX HA MPEIIONIOKEHUSIX XUPYpra, A UMILIAHTATA, U TaKkKe He SBJISIOTCS TOYHBIMH H
MPEU3NOHHBIMHA.

° BomeimuacTBO 13 HEX ocHOBaHb! HA 3D KT i MPT ans KOHKpETHOTO MalueHTa H,
CJIeJIOBATENILHO, HE MOAJIeKAaT TOBTOPHOMY HCIIOJIB30BAHUIO, UTO YBEIHINBAET CTOUMOCTD.

. Cy1iecTByroIIas CHCTEMA MHOTOPA30BOTr0 MOAYJIBHOTO 111a0jI0Ha, OCHOBaHHAas Ha 3D
KT wnmu MPT, rpomo3aka u CI0KHA B UCIOJIb30BAHMH, TaK KaKk OHA OJOKMPYET 0030p XHUpPypra BO
BpeMs OTEpalni, 4TO, B CBOIO OUepe/ib, TPUBOAUT K MHOTUM ONEPATHBHBIM CJIOXKHOCTSIM BO BpPeMS

onepanuu Hapsaay € OTCYTCTBUEM TOYHOCTH U MPCHU3HOHHOCTU B PasMECIICHUU HaHpaBJISIIOH_[efI.

Hu B OnHOM H3BECTHOM YypOBHE TEXHHUKH HE MPENJIOKEH MO CyIIecTBY 3(h(eKTUBHBIN
HHCTPYMEHT (1Ia0JIOH) [T HAMPABJIEHHUS Pa3MeLeHHs [JICHOHIHOTO KOMIIOHEHTA MPH OMepaliy 1mo
3aMEHE IJIEYeBOrO CyCTaBa, KOTOPBIA SIBISIETCS TOYHBIM, NPEUU3UOHHBIM MPU PpPa3MeLleHHH
KOMITOHEHTa MMILIAHTATA U SBJSETCS yAOOHBIM ISl MOJb30BATENs, COBMECTHMBIM C MALUEHTOM U
OPUTCOOHBIM [JIi MOBTOPHOTO HCIOJB30BaHHs. TakuM O0pa3oM, CYIECTBYET Hepealn30BaHHAas
noTpeOHOCTL B HM300pETeHHH, KOTOPOE  YCTPaHSET  BBILIEYNOMSHYTbIE  MPOOJIEMBI

MPEALIEeCTBYIOIEr0 YPOBHS TEXHUKH.



10

15

20

25

30

53018 9

PACKPBITHUE CYIHHOCTHU U30BPETEHU A

COOTBETCTBEHHO, 3a/auyell HACTOAIINEro W300pETEeHHs SBISETCS CO3IaHue MIa0JIOHA AJI
ornepaluy Mo 3aMeHe MJIeYeBOro cycraBa. B oTHOM acnekTe B HACTOSIIEM W300PETEHHH MPENJIOKEH
npenBapuUTesibHO coOpaHHBIH 1abfOH, KOTOpbIH oOOJieryaeT ©  HAmpaBiseT pa3MeLleHue
TJICHOMTHOTO KOMITOHeHTA UMIUJIAHTATA MPH OTIepaIiy 10 3aMeHe TIEUEBOT0 CYyCTaBa.

3anmadell HACTOALIETO MU300pPETEHUs SBIISIETCS CO3JAHHE MPENONEPALUOHHOIO MOAYJIBHOTO
maboHa, KOTOpBIA o0JieryaeT U HAmpaBJsieT pasMelleHrne TJIEHOUIHOTO KOMIIOHEHTA UMILJIAHTATa
OpH ONEpalud MO 3aMeHe IJIEYeBOro CycraBa. B OJHOM W3 aCHeKTOB HACTOSLIErO M300peTeHHs
npemioxKeH mabJioH, KOTOPBIM HampaBjsieT pa3MelleHne [JIEHOMIHOTO KOMIIOHEHTAa HMMIIJIAHTATa
IpU ONepally MO 3aMeHe IUIEUYeBOr0 CyCTaBa Ha JIOMATKY TOYHO B TPEX M3MEPEHHSX C TOUKH
3peHus TIOBOPOTA, HAKJIOHA, BEPTUKAILHOW BBICOTHI M TJIyOMHBI HMILIAHTATA U MTOMOTaeT XUPYPry
paboTaTh ¢ TOYHOCTHIO.

Eme omHol 3amavell HACTOSIIEro M300pETEHHUs! SBISETCS CO3MaHHE MAOJIOHA, KOTOPBIH
TOYHO U NPEHU3NOHHO HAIPABILCT UMIUIAHTAT IHOBEPX JIONMATKH IIPU ONPEACICHHOM ITOBOPOTE U
HAKJIOHE MAIMeHTa BO BpeMsl OTepalliy Mo 3aMeHe IIeUeBOTO CyCTaBa.

Eume oxgHoW 3amaueil HACTOSIINErO M300pETEHUS SIBJSIETCS MOIYJIBHBIA IAOJOH, KOTOPBIH
TOUHO OIpeacsieT I[G(bOpMaLII/II/I B KOCTAX HWJIH MECXAY KOCTAMHU H TEM CaMbIM o6nerqaeT n
HanpasJIsCT TOYHOEC pasMCIICHHUEC I'NICHOUAHOI0O KOMIIOHCHTAa UMILJIaHTaTa IIPU OINepannu 1mo 3aMeHE
MJIEYEeBOrO CyCTaBa.

Eme opHoit 3amaueil Hacrosiero u300peTeHUs: SBASETCS LIAOJIOH Uil HAmpaBJEHUS
pasMelneHus riIeHONIHOrO KOMIIOHEHTa UMIUJIAHTATA MIPU ONEpalliy O 3aMeHe IUIEYeBOro CyCTaBa,
KOTOPBIN 3HAYMUTETBHO YMEHBIIAET PACCEUSHHE MJIeUa, TEM CaMbIM O0Jieryasi Omeparuio no 3aMeHe
MJIEYeBOr0 CYCTaBa, 3aHUMAIOIIYIO MEHBIIE BPEMEHH.

3anadell HACTOSIIETO M300pETEHHsl SIBSETCS YCTpaHEHHE HEOOXOAMMOCTH MPOU3BOJIEHOTO
pacyeTa 3HAYEHHH UMIIJIAHTATA XUPYPrOM W/HJIH TPEThEW CTOPOHOH, UTO 00eCneunBaeT TOYHOCTb
NMPEN3NOHHOCTh, a TaK)Ke COKpaIlaeT BpeMs, 3aTpaynBaeMoOe Ha ONEepalrio, KOTOpas, B CBOIO
ouepens, TpeOyeT COXpaHEHUs MJICYEBOTO CYyCTaBa OTKPHITHIM B TEUEHHE 3HAUYMTEIHHO MEHBIIETO
BPEMCHU U TEM CaMBIM CHHUKACT BEPOATHOCTDL HH(i)eKL[HfI.

Eme opnoii 3amaveli HacTOsiero W300peTeHHs SIBJISETCS CO3JAaHHE MHOrOPA30BOrO
abJioHa [T HAMpaBJIeHUsT pa3MELeHUs TIIEHOUAHOTO KOMIIOHEHTA UMILIAHTATA NP OMePaLiy 110

3aMCHE ILJICYUCBOro CycCTasa. B omHoM acmekTe HACTOSAIIETO I/1306peTeHI/I$I NpEaIOKCH H.Ia6J'IOH,
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KOTOPBII YMEHBIIAET KPOBOIOTEPIO M MOTEPKd KOCTHONW TKAHU NPU pPa3MelleHHH TJIEHOWAHOTO
KOMIIOHEHTA UMILIAHTATA MPH ONEPAIlUH 10 3aMeHe TIJIEYEBOTO CYCTaRa.

3amadell HACTOALIErO W300pEeTeHUsl SBJSIETCS Co3daHue IabfioHa [UIs  HAIpaBJICHHS
pa3MeleHus TJIEHOUTHOTO KOMITOHEHTA UMIIJIAHTATA MPH ONEPAIHH M0 3aMeHe TJIEUeBOr0 CyCTapa,
KOTOpBIA yAOOEH Ui XUPYpra, He SIBJISETCS TPOMO3AKHM W MPOCT B DKCIUIyaTALUHU M MO3BOJIIET
BU3YAJIU3UPOBAThL PASMCIICHUEC KOMIIOHEHTA BO BPEMs OIICpaluu.

Eme opnHOW 3amadveli HACTOAIIErO W300pPETEHHUS SBIAETCA CO3JaHHE TOYHOTO U
NPpEIU3uOHHOTO LHa6J'IOHa AJs1 HallpaBJICHUS TNICHOUIHOIO KOMIIOHEHTA UMILIAaHTaTa IMpu onepanuu
0 3aMEeHe IJIeUYEeBOT0 CyCTaBa.

Hpyroii 3amaveli HACTOSAINETO W300PETEHUS SBJIIETCS CO3MaHue mabIOHa [T HAlPaBJIEHHUS
TJICHOUOHOI'O KOMIIOHCHTA HMILIAHTATA IPU OIE€palun MmO 3aMCHE IIJICYCBOro CycraBa, KOTOpLIﬁ
obJierdaer Xupypry padboty ¢ 0osbiiel 0CBEIOMIEHHOCTHIO.

Hpyroii 3amaveli HACTOSAINETO W300PETEHUS SBJIIETCS CO3MaHue mabIOHa [T HAlPaBJIEHHUS
TJICHOUOHOI'O KOMIIOHCHTAa HMILIAHTATA IpPU OIE€palun MO 3aMCHE IIJICYCBOro CycraBa, KOTOpLIﬁ
MOMOTraeT MPH ONEepaLuy MO 3aMeHe MJIEYEBOro CycTaBa u 00eCleunBaeT yydlieHHOe COOTI0AeH e
AU ECHTOM pexxumMa, CHHKaA KPOBOIIOTEPIO, MOTECPIO KOCTHOH MAacCCHhI, BEPOATHOCTD
WH(PHUIMPOBAHUS U TOCIIEOTEPAITMOHHBIE TPYIHOCTH, OOJIb.

KPATKOE OITUCAHME YEPTEXXEH

Our. 1 WJUTIOCTPUPYET MOKOMIOHEHTHBIH BHI HACTOSILEro mabioHa
Uil  HAIpaBJIGHHWs] TJIEHOMAHOO KOMIIOHEHTa HWMIUIaHTaTa IIpu

onepanvuu 1o 3aMeHE IIJICUECBOro CyCcTana.

Our. 2 WJUTIOCTPUPYET BHUI B AKCOHOMETPHH HACTOSALIEro mabjioHa s
HalpasJICHUA TNICHOUAHOTO KOMIIOHCHTA UMIIJIAHTAaTa IMpU OICpalun 1o

3aMECHEC IIJICUCBOTO CyCTaBa.

Our. 3 WJUTIOCTPUPYET TJIEHOMIHOE KOJBIO HACTOSLIEro MabjioHa s
HalpasJICHUA TNICHOMAHOTO KOMIIOHCHTA UMILJIAHTATa IMpU OICpalun 1o

3aMECHEC IIJICUCBOTO CyCTaBa.

Qur. 4a WJUTIOCTPUPYIOT U3MEHEHHs Pa3MepOB TJIEHOUIHBIX KOJbLEBBIX
u 4b AyrMEHTOB HACTOSALIEro IabjioHa [JIs HAMNpaBJIEHUS TJIEHOUIHOTO

KOMITOHCHTA UMILJIAHTAaTa IIPpU OIIEpaluu 11O 3aMCHE IJICUCBOro CyCcrasa.

O@ur. 4c WITIOCTPUPYIOT BHUJ CBEPXY HM3MEHEHHIl TOJIOBKH AayIrMEHTOB

u4d TJICHOUJHOTO  KOJbIAa HACTOALICTO mabaoHa HJIs1 HaIllpaBJICHUA
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TJICHOUJHOI'0 KOMIIOHCHTA HUMILIaHTaTa IIpH Onepanuuud 110 3aMECHE

IJICYEBOro cycrasa.

®ur. 35, WUTIOCTPHUPYIOT PYYKY TIICHOUAHOTO KOJBIA M €r0 W3MEHEHHH
Sa, 5b HACTOsALIEro mabjioHa [UIsi HAMPAaBJEHHS TJIEHOMTHOTO KOMIIOHEHTA

HUMILJIaHTaTa IMpy OoImepanuu 1mo 3aMEHE IJICHECBOIo CycTaBa.

Qur. 6 HIIIOCTPUPYET H3MEHEHHE INOBOPOTA C H3MEHEHHEM pasMepa
ayrMeHTa Ha JIONAaTKe, peajM3yIoIllero HacTOSUK mabioH i
HalpasJICHUA TNICHOMAHOTO KOMIIOHCHTA UMILJIAHTATa IMpU OICpalun 1o

3aMECHEC IIJICUCBOTO CyCTaBa.

OUI'. WJUTIOCTPUPYET YBEJIUUEHHE PETPOBEPCUBHOTO MOBOPOTA C OoJee
6A. JJIAHHBIM MEepEeIHUM ayrMEHTOM TIJIEHOUIHOI'O KOJIblla Ha JIOMATKeE,
HUCIIOJIB3YOIIUM HaCTOSIH_II/Iﬁ H_Ia6.]'IOH HJI1 HarpaBJICHUA TJICHOUOHOI'O

KOMITOHCHTA UMILJIAHTAaTa IIPpU OIIEpaluu 11O 3aMCHE IJICUCBOro CyCcrasa.

Our. 6B. WIUTIOCTPUPYET YBEWYEHHE IIPU AHTEBEPCHBHOM IIOBOPOTE C
0oJiee MIMHHBIM 33JHUM ayrMEHTOM [JIEHOMIHOr'O KOJbIAa HA JIOTATKE,
MCIOJIb3YIOLIMM HACTOALINI AOMOH Ui HamNpaBJIeHUs TJIEHOWIHOTO

KOMITOHCHTA UMILJIAHTAaTa IIPpU OIIEpaluu 11O 3aMCHE IJICUCBOro CyCcrasa.

Our. 7 WIUTIOCTPUPYET H3MEHEHHE HAaKJIOHAa C H3MEHEHHEM pasMepa
ayrMeHTa Ha JIOmaTKe, WCIONB3YIOIIMM HACTOSIIMH IIa0JIoH IS
HalpasJICHUA TNICHOMAHOTO KOMIIOHCHTA UMILJIAHTATa IMpU OICpalun 1o

3aMECHEC IIJICUCBOTO CyCTaBa.

Our. 7A WIUTIOCTPUPYET YBEJIMYEHHUE HAKIOHA C YBEJIMYEHHEM pasMepa
BEPXHEI0 ayrMeHTa Ha JIOIaTKEe IIpU HCIHOJIb30BAHHHN HACTOAIICTO
ma6n0Ha AJId HarpaBJICHUS TJTICHOUOAHOI'O KOMIIOHCHTA UMILJIaHTaTa Ipu

onepanvuu 1o 3aMeHE IIJICUECBOro CyCcTana.

O@ur. 7B HWIIOCTPUPYET H3MEHEHHE HAaKJIOHA C YBEJIHYEeHHEM pasMepa
HUYKHETO ayrMEHTa Ha JIOMATKe, MCIOJB3YIOIIUM HACTOSIIMNA 1mabjioH
JJIsL HarpaBJICHUA TJICHOUOHOI'O KOMIIOHCHTa HUMILJIaHTaTa IIpUu

onepanvuu 1o 3aMeHE IIJICUECBOro CyCcTana.

Ilepeuenb CCHUIOYHBIX MO3UIMN YKA3aHHBIX COCTABHBIX YACTEH HACTOSIIEro ImabjoHa s

HaIpasJICHUS INICHOUJHOIO KOMIIOHCHTA UMIIJIAHTATa IpU OIepaluu 110 3aMECHE IJICUCBOro Cycrasa.
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Hacrosimmuit  mwabmoH i HampaBjeHHs  [JIEHOWIHOTO
KOMIIOHEHTa UMILJIAHTATA NIPU ONEepalyy N0 3aMeHe IJIeYeBOro CyCcTaBa.

I'nenongHoe KOMBLIO

Brynka rieHonaHoro mrudTa

AyYTMEHTBI TJICHOHHOTO KOJIbIIa

Pyuka rieHougHOro Koapna

OTBEPCTHS JIs1 ayTMEHTOB TJIEHOUIHOTO KOJIbLIA

OTBepcTre aJis BTYJIKH HAMPABJISAIOLIEro TugTa

OTBEPCTHE IS PYUKH TJICHOMAHOTO KOJIbLIA

JlonmosHUTENbHBIE CCHUIKH (He BXOASAIINE B HACTOSIINHN abIIoH)

P1

P2

P3

P4

10

BerHee MOJIOKCHUE TIJICHOWOA, TACe AayYIMEHT TJICHOUIOHOI'O
KOJIbLIa OIMUPACTCA HA KOCTh

HuxHee mnosokeHune rIeHonaa, rae ayrMmeHT TJICHOUAHOIO
KOJIbLIa OIMUPACTCA HA KOCTh

Hepe):[Hee MMOJIOKCHHUE TJICHOWOA, IrAc ayrMCHT T[JICHOUOHOTO
KOJIbLIa OIMUPACTCA HA KOCTh

3a):[Hee MOJIOKCHUE IJICHOUOA, A€ ayIr'MECHT I'NICHOUAHOI'0 KOJIbLa

OIMUPaACTCAa Ha KOCTh

OCYIIECTBJIEHUE U30BPETEHU A

Kaxk nokazano Ha ¢ur. 1-7b, HacTosiee nuzodbperenue (P) conepkur:

rienounnHoe koibuo (GR),

BTYJIKY (GS) rneronnHoro mrudra,

ayrmeHTHI (GA) TIIEHOUIHOTO KOJIBIA,

pyuky (GH) riieHOHIHOTO KOJIBIIA,

oteepctust (HGA) uist ayrMeHTOB IIIEHOMJHOTO KOJIbLIA,
otreBepctue (HGS) ans Brynku riieHonaHoro mrudra,

otrBepcte (HGH) nns pydxu rjeHOMIHOTO KOJIBIIA,

Hacrosimuit 1mabnon (P) ucnonb3yer usaMepenus cmenienus wmabnona (P) rienomna

JIOITATOYHOH KOCTH npu oncpanyvu 1o 3aMEHE IUICUCBOro CycraBa, Ipu 3TOM I OOCTHIKCHUA

TOYHOTO pa3pe3a B COOTBETCTBHHU CO 3HAUYEHHUSIMHU TJIyOHHBI Pa3pe30B, MOJYUYEHHBIMA CUCTEMOH OT
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TpexMepHbIX n3obpakenuid, Takux kak KT wim MPT, nns monydeHHs] TOUHOTO W MPEH3UOHHOTO
PACHOJIOKeHUsST TJICHOUIHOTO KOMIIOHEHTA HMMILIAHTATA JUIS 3aMEHBI ILIEYEBOTO CyCTaBa, YTOOBI
NOOUTHCSI MHHUMAJIbHON MOTEPH KOCTHOW MAacChl M MaKCHMAaJbHOTO YIOBJIETBOPEHHUS MALUEHTA.
IIpu ncnonb30BaHUH NOJTYYEHHBIX 3HAYeHU I HacTosAmui mwabnoH (P) ucronssyercs s nmonydeHus
NPEL3HOHHBIX HAIPE30B INIEHON A IPH ONepaluy MO 3aMeHe IJIeueBoro cycrasa. Ilpenu3nonusie
Ha/pe3bl Ha TJICHOHIE IOJIYYaOTCs MyTeM NMPEenU3nOHHOrO pa3MelneHus nanHoro mabsiona (P) na
JIOMIATOYHOW KOCTH BO BCEX TPEX IUIOCKOCTSAX, YTO MO3BOJIET BHINOJHITH TOYHBIE HAIpe3bl HA
kocTH. [Ipu 3TOM npenu3noHHOoe pasMelneHne odecrnednBaeTcs MPEeUn3HOHHO H3MepeHHbIMHE (Donee
OPENNOUTUTENIFHO B MmwuinMerpax) ayrmeHtamu (GA) TrJE€HOMOHOrO KOJbLA, KOTOPBIE
HCIIOJIB3YIOTCS [JIs1 CO3JaHUs BPALIEHHS B PA3HBIX MIOCKOCTAX. Pasmernenune nanxoro mabniouna (P)
Ha JionmaTtke oOecrneuynBaeT KOHTAaKT mabnmoHa (P) ¢ KOCTBIO B pasHBIX TOYKAX, TAK UYTO KOHeI
ayrmeHTa (GA) TJIEHOMIOHOTO KOJIBIIA KacaeTcsi KOCTH. YKas3aHHbIE TOUKH Jajiee Ha3bIBAIOTCS
TOUKAMHU KOHTAKTA. YIOMSHYThIE TOUKA KOHTAKTA HCIOJB3YIOTCS B KAYECTBE OMOPHBIX TOYEK, YTO
MO3BOJIIET BBIMOJIHATE NPELU3MOHHBIE H3MEpeHHs npu peryaupoBke ImadnoHa (P) B TouHom
MOJIOKEHUH M, TakuM 00pa3oM, crocoOCTBYIOT TOYHBIM pasdpesaMm. IIpm 3TOM TOuUek KOHTaKTa
MHOKECTBO, OoJjiee TNPEANOYTHTENLHO TPH, 4YeThipe WM Oojee Tpex Uil JOCTHKEHUS
NPELU3HOHHON PEryITHPOBKH U3MEPEHHSI.

Hacrosiinee onucanue BKIIOYAEeT B Ce0s YeThIpe TAKUX TOUYKH KOHTAKTA C JOCTHIKEHHEM
IPEL3HOHHOTO ITOJIOKEHHSI U BBIpaBHUBaHMS Hacrosero mabiona (P) va rmenonze.

. P1: OcnoBanue ayrmentra (GA) TIJICHOMJHOTO KOJIbLIA B BEPXHEM MOJIOKEHUH
rienounHoro kojbua (GR) ¢ nmepekpectuem

J P2: OcHoBanme ayrmenta (GA) TIJIEHOMZHOrO KOJbIIA B HH)KHEM IOJIOKEHHU
rienounHoro kojbua (GR) ¢ nmepekpectuem

. P3: OcnoBanue ayrmenta (GA) IJIEGHOWAHOTO KOJIbI[A B MEPEIHEM MOJOKEHUH
rienounHoro kojbua (GR) ¢ nmepekpectuem

. P4: OcunoBanne ayrmenta ((GA) TIJIEHOHIHOTO KOJIbLA B 3aJHEM MOJIOKEHUH
rienounHoro kojbua (GR) ¢ nmepekpectuem

OTU YeThIpe TOUKH KOHTPOJHMPYIOT MOBOPOTHI U CMelleHHs Hacrosiuero mabdsona (P), kak
MIOKa3aHO HUXKE:

. Bpaiienrie B caruTTajgbHON IJIOCKOCTH. BEPXHHUH HAKJIOH (HAKJIOH K BepxXHeH
cTOpoHe (BBepXy)) yHIpaBJsieTCsl yBeJnueHHeM pa3smepa ayrmeHTta (GA) rJIeHOHMAHOTO KOJbLA B

HUKHeM moJioskeHun rieHounHoro kousibia (GR) ¢ mepekpectuem Han ayrmentom (GA) riieHouna B
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BEpPXHEM MOJIOKeHUH riieHouaHoro koibia (GR) ¢ nmepekpectieM (yBeanueHHe PACCTOSHUS MEKIY
P2 1 xosb1IOM O CpaBHEHHIO ¢ paccTosiHieM Mexay P1 u kosblom). AHAJOTHYHO, HUKHHIA HAKJIOH
(HaKJIOH K HHWJKHEH CTOpoHe (HHUXKe)) YIpaBisieTcs yBeauueHueM pasmepa ayrmeHTta (GA)
[JIEHOMHOTO KOJbLIa B BepXHEM mojiokeHun rieHouanoro kousiena (GR) ¢ mepexpectnem Han
ayrmeHToM (GA) rJIEeHOMOHOrO KOJiblla B HH)KHEM moJioskeHuH rieHounnoro kombua (GR) ¢
nepekpectueM (yBeJUYEHHE PACCTOSHUS Mekay Pl U KOJBIOM MO CPaBHEHHIO C PACCTOSHUEM
Mexy P2 ¥ KONbIIOM)) B TJIEHOUIHOM KOJIBLE C IEPEKPECTHEM.

. Bpatienrie B akcHajbHOHN MIOCKOCTH: aHTEBEPCHBHBIN MOBOPOT (BpallleHHE BIEpPE)
yhpaBiisieTcsl yBeandeHneM pasmepa ayrmenta (GA) rIeHOMOHOTO KOJIbIA B 3aJHEM MOJIOKEHHH
rieHounHoro kojbua (GR) ¢ mepekpectuem Hag ayrMmeHToM ((GA) IJIEHOHIHOTO KOJIbIIA B TEPEIHEM
nosiockeHuu rieHouaHoro kojbua (GR) ¢ mepekpectrem (yBennueHue paccTosiHus Mexay P4 u
KOJIBIIOM MO CPAaBHEHHIO C paccTosHueM Mmexnay P3 u kosbuom) B rienouanom kosble (GR) ¢
nepekpectueM. AHAJOTHYHO, PETPOBEPCHUBHBIM MOBOPOT (BpallleHWe Ha3ald) YIpPaBJseTCs
yBenuueHneM pasmepa ayrmenta (GA) rIeHOUIHOrO KOJbLa B MEPEIHEM MOJIOKEHUH TJIEHOUTHOTO
kosbia (GR) ¢ mepekpectuem Han ayrmeHToM (GA) INIEHOMJHOTO KOJBLA B 3aJHEM IMOJIOKEHHUH
rieHounHoro kosibua (GR) ¢ mepekpectiem (yBequueHHE PACCTOSHUS MEXAy P4 U KONBLOM 1O
CPaBHEHUIO C PACCTOSHUEM MeXay P3 1 KonbLoMm).

J CMmellleHHe B CArMTTajJbHON IUIOCKOCTH SIBJISIETCS TMEPEOHUM WM  33JHUM
cmemnenuem. Cmemenne P3 ot mepemnero rmenoumHoro koseua (GR) u P4 ot 3amHero
rienoupHoro kombua (GR) mponsuraer mepenHee uiM 3aJHEe PACHOJIOKEHHE TJICHOMJA HA
paccTosiHie B MUJUTUMETPAX, PACCUMTAHHOE MPH MPEAONEPALHOHHOM MJIAHUPOBAHUH.

J CMmelieHre B OCEBOW IJIOCKOCTH SIBJIIETCS BEPXHHM HJIM HIDKHHUM CMELIEHUEM.
Cwmemenune rnenounnoro kosbia (GR) B P1 ot Bepxnero kpas u P2 ot Hu»Hero kpasi mpuBOIUT K
CMEIIEHHUIO TJIEHOMJa BBEPX-BHU3 OT HUIKHErO Kpas WJIM BEPXHEro Kpas [JIEHOMIHOW KOCTH Ha
paccTosiHie B MUJUTUMETPAX, PACCUMTAHHOE MPH MPEAONEPALHOHHOM MJIAHUPOBAHUH.

Taxum obpazom, Hactosiiuuii absoH (P) ucnone3yer usMepenus B MUUMMeTpax (MM) BO
BCEX TPeX IMJIOCKOCTIX U BCEX LIECTH CTEMEHSX CBOOOIBI BMECTO OOBIYHO HCIOJIB3YEMBIX YIJIOB B
rpagycax B HeompeaeaeHHON MmuockocT. [Ipu 3TOM mmiecTh CTemeHel CBOOOABI OBMIKEHHS — 3TO
TPH yrja HakjoHa U Tpu cMmeineHusi. KpoMme Toro, aBa yrjia HakJIOHA - MOBOPOT B aKCHAJBHOMN
IUIOCKOCTH M HAKJIOH B KOPOHAPHOW IUIOCKOCTH, KaK OMHCAHO BbIlIe. TpeTbuM yrjoM HakKJIOHA B
CaruTTAJILHOW IUIOCKOCTH SIBJSIETCS BpAalleHue TJieHOC(epbl BOKPYr CBOEH OCH, YTO HE HMeEeT

S3HaA4YCHUsA, MMOCKOJIBKY FJ'IGHOHI[HI:Iﬁ HUMILIAHTAT IIPpH O6paTHOM SHAOOMPOTE3NPOBAHUHN IIJICUCBOI'O
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cycraBa mpenctaeisier cobod mnomycdepy. Kpome Toro, nsa cmemeHus - nepenHe-3ajHee B
CaruTTAIbHOW IJIOCKOCTH ¥ BEpXHE-HHJ)KHEE B AKCHAJIBHOH IUTOCKOCTH, KaK OIMCAHO BBIIIE.
IIpuHnMas BO BHHMaHHE TpeTbe CMelleHHe, IIyOnHa pa3MelleHUs TJIeHOMJA YIPaBISIeTCs
r1yOUHOM pa3BepTHIBAHHUS HA HATIPABJISIOLIEM LITH(TE.

Onucanue n300peTeHus

Ilenp 1 KOHKPETHBIE TEXHUYECKHE ACIEKThl N300pEeTeHHs IPOUIUTIOCTPUPOBAHEI B BAPHAHTE
OCYIIECTBIICHHUS, TOKA3aHHOM Ha MPIJIAraeMbIX YepTekaxX U ONMHCAHHOM HIDKE:

B BapmaHTe OCyIIeCTBICHHS HACTOSINErO HM300pEeTeHHs NPEeUIOKeH IPeABAPUTEILHO
coOpaHHBIN MOAYIBHBIN [MA0JIOH IS HANPABJIEHHUs Pa3MEIIeHHs TJICHOHMJHOTO KOMIIOHEHTAa NPH
omepanuu 1o 3ameHe mieueBoro cycrasa (P). Ilpemnmosken wmiabioH, KOTOPBIA HampaBJisieT
pa3MeleHne TIIeHOUAHOTO KOMIIOHEHTAa MMILJIAHTATA NIPH ONEPaIiy IO 3aMeHe IJIEYeBOro CycTaBa
Ha JIOMAaTKe TOYHO B TPeX M3MEPEHHUsIX C TOUKH 3PEHHs] MO MOBOPOTY, HAKIIOHY, BEPTHKAJBbHOM
BBICOTE M MOMNEPEYHOro pasMelleHus umiuiaHtata. Hacrosimuii 1mabnon (P) mpensapurtenbHO
cobpan s o0ecrmedeHUs: TOYHOTO BBIPABHUBAHMS, pa3MELICHUS W OIpeIeNeHusl pa3mepa
TJICHOUJHOTO KOMITOHEHTA MMILIAHTATA Ul ONEepaldy 1O 3aMeHe IUIEYeBOr0 CycTaBa Ha OCHOBE
Pa3HHILEI Pa3pe30B B MIJLTMMETPAX BMECTO OOBIYHBIX M3MEpeHHH Bepcuu B rpaaycax. Hacrosimee
nzobperenne (P) HampaBisieT TJICHOMIHBI KOMIIOHEHT INPH ONEpanud IO 3aMeHe ILIEYEBOTO
CycTaBa B TOUYHOE IIOJIOKEHHE U, TakuM o0pa3oM, oOecmeynmBaeT TOYHOCTb pa3MelleHUs
komnoHeHTa. Kpome Toro, Hacrosimee uzoOperenune (P) cCyliecTBeHHO COKpalaeT Bpems,
3aTpaynmBaeMoe Ha XHPYPrH4eCKOe BMEIIATeNbCTBO, a TakKe CHIDKAeT BEpOSTHOCTH
UH(OUIIPOBAHKS TPH MEHBbLIEH KPOBOMOTEPE M MUHUMAJILHOM MOTEPe KOCTHOW MACCHI.

Kak mokaszano Ha ¢ur. 1 u ¢ur. 2, HacTosALMi WAONOH AJsl HANPABJIEHUS pPa3MeLIeHHUs

TJIGHOUJHOTO KOMIIOHEHTa HMIUIAHTATA IPH ONEepaluu Mo 3aMeHe IuiedeBoro cycrasa (P)

COZIPIKHUT:
. rienounnHoe koibuo (GR),
J BTYJIKY (GS) rneronnHoro mrudra,
° ayrmeHThl (GA) rJIeHOMIHOrO KOJBLA,
. pyuky (GH) riieHOHIHOTO KOJIBIIA,
J oteepctust (HGA) uist ayrMeHTOB IIIEHOMJHOTO KOJIbLIA,
. otreBepctue (HGS) ans Brynku riieHonaHoro mrudra,

° otrBepcte (HGH) nns pydxu rjeHOMIHOTO KOJIBIIA,
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npuyieM

Kax mokxazano Ha ¢ur. 3, ykasanHoe rieHounHoe kosbno (GR) mmeer mepekpectne u
NPEOYTUTENIFHO H3rOTOBICHO M3 MeTauia. YkasaHHoe rieHomaHoe koibno (GR) wumeer
oteepctust i ayrmeHToB (HGA) riienonnnoro konsna B BepxueM (P1), Hikaem (P2), mepennem
(P3) u 3amnem (P4) monokenusx. YnomsiHyTtsle otBepcTrs anst ayrmeHtoB (HGA) rienommHoro
KOJIbLIA IPEAyCMOTPEHbI MJisi TNpHeMa yKa3aHHBIX ayrMeHToB ((GA) TJIeHOMAHOro KOJbLA.
YnowmsinyToe rieHonaHoe koiblno (GR) AONOIHNUTENEHO HMEeT OTBepPCTHE IUISl PYYKH IJIEHOU THOTO
konbiia (HGH) Ha mepenHe-HuKHEM W 3aJHe-HW)KHEM KOHIAX Kosbua ansi npuema pyuku (GH)
TJIGHOUJHOTO KOJbLa. B kadecTBe anbTepHATHBBI XHPYpPr HCIONB3YeT OTBEPCTHS HA IEperHe-
HUJKHEM U 3aJHe-HIDKHEM KoHLax riieHougHoro kosbla (GR). Ynomsayroe otBepcte (HGS) mns
BTYJIKH TJICHOWJHOTO IITH(TA PACIONIOKEHO B 1HeHTpe riaeHouanoro konsua (GR) mns ycraHoBKM
Brysaku (GS) rneHounHoro mrudra. YNOMsSHYThie TyieHOHOHbIe ayrMeHThl (GA) pacmosyoKeHb
TakuM 00pa3oM, YTO OHH ONPEAeNSIOT 4YeThpe TOYKH KOHTAKTa Ha IJlede IalueHTa,
MOJIBEPraloIIerocs ONepanyy o 3aMeHe IUIeYeBOro CycTapa. TOYKM KOHTAKTa, B KOTOPBIX ayTMEHT
(GA) rneHOMAHOrO KOJbLIA ONMHUpAaeTCs Ha KOCThb, obo3HaueHbl kak Pl nys BepxHero ayrmeHTta
TJICHOMAHOrO KoJsbla, P2 nmsi HMOKHEro ayrMeHTa TJISHOMJHOrO Kosbua, P3 mist mepenHero
ayrMeHTa TJICHOMJHOTO Konbla u P4 1ust 3amHero ayrMeHTa IJICHOMJHOIO KOJNbLA. YTIOMSHYTHIE
rieHouHbie ayrMeHThl (GA) mpeayCMOTpPeHbl TaKMM O0pa3oM, YTO OHH OOJIEr4aroT OnpenesieHue
HOJIOKEHNST JUIl  PasMeLIeHus] TJICHOMJHOTO KOMIIOHEHTAa Haja JIOMATKOW C TOYHOCTBIO W
IPEL3HOHHOCTHIO B BepxHeM nojoxennu (P1), HikHeMm nmonoskennu (P2), mepenHem mojoxeHun
(P3), 3annem nonoskennn (P4) rmenonna.

Ha ¢ur.4a u ¢ur.4d nokazaHo u3MeHeHHe pa3MepOB YKa3aHHBIX ayrMeHToB (GA) riieHouaa.
IIpu stom pasmep ayrmentoB (GA) rneHoupma konebnercs B auamazoHe oT 1 MM g0 20 M.
Hacrosimuit mwabson (P) ompenensier moyiokeHHe Ui TOYHOTO W MPELHU3HOHHOTO Pa3MeELleHHUs
TJIGHOUJHOTO KOMIIOHEHTa HaJa JIONATKOH, KOHTPOJIMPYS AJMHY YKa3aHHBIX ayrMeHToB (GA)
IJIGHOMJA B 4YeThIPeX AWaMEeTPAIbHO NPOTHBOIOJOXKHBIX HampasieHusX. Jlamee moBOpPOTHI B
AKCHAJbHON TUIOCKOCTH (ITOBOPOTHI) TAKXKe YIPABJSIFOTCS JiMHAMU ayrMeHTOoB (GA) rieHounna B
nepenaeM nosoxxennu (P3) u 3agnem nonosxennu (P4) rmenonanoro xonsua (GR) ¢ mepexpectuem.
B Ttex cnydasx, xoraa nepenauil ayrmeHT (GA) IJIEHOMAHOTO KOJNbIA JJMHHEE MO CPaBHEHUIO C
3aJHUM ayrMEHTOM TIJICHOMIHOI'O KOJbIa, TO eCTh paccrosHue ayrmeHta (GA) riieHOMIHOTO

KOJbIIa OT mepenHero mojoxenuss P3 Oonblie mo cpaBHEHHIO C paccTosiHueMm ayrmeHTta (GA)
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[JIEHOMIHOTO KOJbLA OT 3aaHero nosioxkenus (P4). DTo yBennunBaeT peTpOBEPCHUBHBIN MOBOPOT.
Ecim 3amHuil ayrMeHT IJIEeHOMAHOTO KOJIbIA JUIMHHEE IO CPABHEHUIO C INMEPEeJHHM ayrMEeHTOM
TJIGHOUHOTO KOJIBIIA, YBEITMUNBACTCS] AHTEBEPCUBHBII TOBOPOT, KPOME TOT0, YKa3aHHOE H3MEHEHNe
IUTUHBL TIeHOUIHBIX ayrMeHToB (GA) B BepxHeM nonoxenuu (P1) m HmkHem monoskenun (P2)
rienoupHoro kxomena (GR) ¢ mepekpectwem, KOTOpoe Bpamjaercs B KOPOHAPHOW IUIOCKOCTH,
OIlpeneNseT yroJl HakJIoOHa, koraa BepxHee monokenne (P1) ayrmenta (GA) riieHOMIHOTO KOJbIA
JUINHHEe IO CPaBHEHUIO ¢ HWKHUM nojoxeHuneM (P2), ayrment (GA) rimeHompa ykasbiBaeT Ha
yBEJIMYeHNe HIKHETO yrila HaKJIOHA HaJl JIONATKOW; koraa BepxHee nojoxernue (P1) ayrmenta (GA)
TJIGHOMHOTO KOJIbIIa KOopode, ueM HikHee nonokeHune (P2), ayrment (GA) riieHonaa ykas3plBaeT Ha
yBEJIMYEeHHEe BEPXHEro yriia HakjJIoHa Haj Jyonatkod. llpermsmonsble mmuHbEl ayrmMeHTOB (GA)
TJIGHOMHOTO KOJIBLA H3MEPSIFOTCS ocie n3ydeHns nHanuayansHoi KT Xxupyprom, n u3amepsorest
paccrosiaust P3 u P4 ot rneHommgHoro kosbua. Jns ompeneneHuss HakjoHa (IOBOPOTOB B
KOPOHAPHOHN IUIOCKOCTH) W3MEHSIOT IJMHBI TieHouaHbIX ayrMeHToB (GA) B BepxuHem (P1) m
HukHeMm (P2) mosokenusx rienounHoro kosbha (GR). D10 ompenesser BepXHHI HAKJIOH HIIA
HIDKHUH HAaKJIOH, M, COOTBETCTBEHHO, XHPYPr HCIONB3YeT pa3lIN4Hble pa3Mepbl TNICHOMIHBIX
ayrmeHToB (GA).

Kak mnokxazano Ha ¢ur. 4c u 4d, nacrosmmii mabnon (P) B kauecTBe allbTepHATUBHI
HCIOJB3YeT U PACKPBIBAST BAPHAHTHI 0JI0BOK ayrMeHToB (GA) rieHonaa; 6osee npeanouTHTENbHO
KpecTooOpasHasi TOJOBKAa Ha BEpXHEH YacTH WM IIeCTHI'PAHHAs TOJIOBKA HA BEpPXHEH 4YacTH
ayrmeHToB (GA) riieHOHMIA pa3iMuHBIX AHAMAa30HOB pa3MepoB. AyrmeHTbl (GA) TJI€HOMIHOTO
KOJIbIa (PUKCUPYIOTCS Ha KOJIbIE C MOMOLIBIO pe3bObl Ha royioBke ayrmenta (GA) riieHOHMIHOro
KOJIbLIA W pe3bObl B OTBEPCTHUSX TIJNIEHOMOHOro kojpuna ¢ mepekpectneM (GR). B xadecrtse
aNbTePHATHBBI, PA3JIMYHbIe BAPUAHTHI (PUKCHPYIOLINX MEXaHH3MOB MOTYT OBITh UCIIOJIb30BAHbI JISI
buKkcanmy ayrMeHTa TIeHOMJHOTO KOJIbIAa B OTBEPCTHUSIX B I'JICHOWIHOTO KOJIbLIA C MEPEeKpecTHEM
IUISL ayTMEHTOB TJICHOMITHOTO KOJIbIIA.

Ha ¢ur. 6-6b mokazaHnbl H3MeHEHHs] B MOBOPOTE C M3MEHeHHeM pasmepoB ayrmeHta (GA)
IJIGHOMJAa HAa JIONMAaTKe, PEeaNN3yIolhe HACTOSIMKA I[MalJIoH MMl HampaBJIeHUsl pa3MelleHUs
TJICHOUJHOTO KOMITOHEHTA. IIperu3nonHoe mosoxKeHne pa3MeleHns] KOMIIOHEHTa 00eCIIeqnBaeTCst
NPEL3NOHHO HW3MEepeHHBIMH pa3MepamMu ayrMeHToB (GA) 1o NO3HIUSIM, ONpenessieMbIM
BpAllleHWEM W CMeINeHHeM B pa3HbIX IUIOCKOCTsX. IIpum m3MeHeHmu pasmepa ayrmenta (GA)
[JIEHOHIA TI0 TOBOPOTY TOYHOE M3MEHEHHUE yrijia ompeaensieTcs HactosmmM mabnonom (P) B Tpex

U3MEPEHHsIX. KOPOHAPHOW, CArMTTAJbHOM M aKCHalbHOW IIockocTsax. Ha ¢ur. 6 mokasan
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Hactosumit wabnon (P), onpenensronuii MOJI0KEHHE HAA JIOMATKON MAalMeHTa IJIs HalpaBJIeHUsS
pa3MelleHusl TJICHOWJHOIO KOMIIOHEHTAa B OMOPHBIX TOUKAaX, 0003HAYAIOIINX TOUKH KaK BEpXHEe
nonoxernue rieHonna (P1), Hmwxkaee monoxkenue rieHonna (P2), mepenHee moso)keHue INICHOMIA
(P3), 3annee nonoxkenue rieHonna (P4). Ha ocHoBanuu tpexmepnoro ordera KT/MPT namuenra u
NpenonepaloHHOr0 aHajan3a XUPYPr C UCHOJb30BaHHeM Hacrtosiero madsiona (P) ompenenser
TOYHOE W NPENH3HOHHOE IOJIOKEHHE ULl pasMelleHns riieHonaa. Kak mpomnnocTpupoBaHO Ha
¢ur.6a, XUPypr NpUMEHSIET Pa3IMYHOEe MHOKECTBO ayrMeHTOB ((GA) riieHona pa3InyHoOro pa3mepa
B COOTBeTCTBUH C TpeboBanusmu mnanueHta. Korma ayrmednt (GA) rieHouga B mepenHeM
nosioskenuu ryeHouna (P3) miunnee, uem ayrment (GA) riieHoHIa B 33aHEM MOJIOKEHUHU [JIEHOHIA
(P4), sT0 co3maeT peTPOBEPCHBHBIN MOBOPOT HAJ JIOMATKOW. JTO TOUHO OTMEUAET MOJIOKEHHE
TJIGHOUHOTO KOMIIOHEHTA HaJ| JIONATKOW BMECTe C M3MEHEHHSIMH yIJIa €ro HakJIoHa. TOYHO TaK ke,
Kak mokas3aHo Ha ¢ur. 6b, korga ayrmeHt (GA) rieHouaa B nepenHeM nojiokeHuu rienouna (P3)
kopoue ayrmeHta (GA) rieHouzga B 3aaHeM mnosiokeHnu riaenoupa (P4); 310 coszmaer
AHTEBEPCHBHBIH IOBOPOT HAJ JIOMATKOH. ODTO TOYHO OTMEHAeT IOJIOKEHHE TIJIEHOUHOTO
KOMIIOHEHTa HaJl JIOMATKOMH, a TaKk)Ke H3MeHeHHs ero nmopopota. IIpu aToM Hactosimee u3obpetenne
(J) TouHO ompenessieT U3MEHEHHsT TOBOPOTOB (PETPOBEPCUBHBIN U AHTEBEPCUBHBIN ) C TOUKH 3PEHHS
yria B auanaszoHe 1,8°-30°. Kpome Toro, ykasaHHble M3MEHEHHS B ONMpPEAENIIeMbIX yriax MpsMO
IPOMOPLUNOHATIBHEI PA3INYHBIM pa3Mmepam ayrmMeHToB (GA) rieHomzga B MHUJUTUMETpax (MM) B
nuanasone oT 1 MM go 20 MM, ucnosib3yembix B Hactosilem mabmone (P). Takum obpaszom, ¢
U3MeHeHHueM TpeOOBaHHI MalMeHTa M3MeHseTcs Kakabld ayrMeHT (GA) ryieHouza, 4To TOYHO U
INPEL3HOHHO OINpenesseT H3MEeHEHHs IOBOPOTa, KOTOpbIe SBISIFOTCS CHenu(puyecKuMu st
NAIHEHTOB H BAPBbUPYIOTCS B 3aBUCHMOCTH OT KQKAOTO MAI[MEHTa, TEM CAMBIM MOMOTasi B TOYHOM
pa3MelIeHNH IIIEHOUTHOrO KOMIIOHEHTa B COOTBETCTBHH C NOTPEOHOCTHIO MALNEHTA.

Ha ¢ur. 7-7b mokazaHo H3MEHEHHE HAKJIOHA C M3MEHEHHEM pa3Mepa ayrMeHTa Ha JIOMATKE,
peanusytomieir Hacrosiuui mwabson (P). IlpenusuoHHOE MNOJOKEHHE pa3MEIleHUs] KOMITOHEHTA
obecrieunBaeTcsi MPEUU3NOHHO M3MEPEHHBIMH pa3MepaMu ayrMeHTOB ((GA) II€HOMIHOrO KOJbIa
O MO3ULHUSAM, ONpPenessseMbIM BPAILlEHHEM W CMEIIEHHEM B Pa3HbBIX MJIOCKOCTX. [Ipu M3MeHeHHH
pasmepa ayrmeHTa (GA) TJeHOMTHOrO KOJBIA B COOTBETCTBHH C HAKJIOHOM IIPEIH3HOHHOE
W3MeHeHue yriia onpenensiercss Hactosium mabdsonom (P) B Tpex usmepenusx. Ha ¢ur.7 mokaszan
Hactosumit wabnon (P), onpenensronuii MOJI0KEHHE HAA JIOMATKON MAalMeHTa IJIs HalpaBJIeHUsS
pa3MelleHusl TJICHOUJHOIO KOMIIOHEHTAa B OMOPHBIX TOUKAaX, 0003HAYAIOIINX TOUKU KaK BEpXHEe

nosnoxxenne rieHonna (P1) u HwkHee nmonoxkenue rieHonna (P2), mepennee mojoskeHue rieHONIA
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(P3) u 3aguee nonosxxenne riaenonna (P4). Ha ocnoanuu tpexmepHoro otrdera KT/MPT nauunenTa
U TPeIonepaluoHHOro aHaln3a XUPYPr ¢ UCHOJIb30BaHHeM HacTosulero mabnona (P) onpenenser
TOYHOE M MpPElU3NOHHOE MOJIOKeHHe Al pasmerienns riaenonna (GA). Kak nponsumrocTpupoBaHo
Ha (¢ur.7a, XUpypr mpUMEHseT Pa3uYHOE MHOKeCTBO ayrMeHToB ((GA) riieHoHMIa pPa3THYHOTO
pa3mepa B COOTBETCTBHH C TpeOoBanusmu mauueHTa. Korma ayrment (GA) riieHOHna B BEPXHEM
nonoxeHnu rieHonna (P1) amuuaee ayrmenta (GA) rieHonza B HHKHEM ITOJOXKEHHH TJICHOMA
(P2); ompenensier yBejMuYeHHE HU)KHErO yrja HAKJIOHA HAA JIOMATKOW. DTO TOYHO OTMEYaeT
IOJIO)KEHNE TJICHOWIAHOTO KOMIIOHEHTA HaJa JIOMATKOW, a Takke H3MEHEHUs ero HaKJIOHA.
AHanormyHo, kak mokaszaHo Ha ¢ur. 7b, ayrment (GA) rineHonna B BEpXHEM IOJIOKESHUH TJICHOH 1A
(P1) xopoue ayrmenta (GA) rneHompa B HIDKHEM mojoxkeHun rienompa (P2); uto ompenensier
yBEJINYEeHNe BePXHEro yriia HakJIOHa HaJl JIOMATKOW. JTO TOYHO OTMeUaeT MOJIOKESHNE TIICHOHTHOTO
KOMIIOHEHTa HaJ JIONATKOH, a Tak)kKe M3MEeHeHHs ero HakjoHa. IIpu atoM Hacrtosiuee u3obpeTeHne
(J) Touno ompenensier M3MEHEHMs HakJOHAa (YBeNMYEHHE HAKJIOHA BBEPX WJIM BHH3) MO Yriy B
muamaszone 1,8°-30°. Kpome Toro, ykazaHHblE W3MEHEHUS B ONpENeIseMblX yriax MOpsMo
IPOMOPLUNOHATIBHEI PA3INYHBIM pa3Mmepam ayrmMeHToB (GA) rieHomzga B MHUJUTUMETpax (MM) B
nuanasone oT 1 MM go 20 MM, ucnosib3yembix B Hactosilem mabmone (P). Takum obpaszom, ¢
U3MEeHeHneM TpeOOBaHMH NanueHTa u3MeHsercs Kaxnaeld ayrmMeHT (GA) rieHouzaa, 4To TOYHO H
IPEL3HOHHO OIpenessieT W3MEHEHHs HAKIJIOHA, KOTOpbIE SIBISIFOTCS CHEeUU(UUSCKUMA IS
NAlMEeHTOB M BapbUPYIOTCS B 3aBUCHMOCTH OT Ka)KAOTO MAIMEHTA, TeM CaMbIM IIOMOTasi B TOYHOM
pa3MelIeHNnH IIIeHOUTHOrO KOMIIOHEHTa B COOTBETCTBHH C NOTPEOHOCTHIO MANNEHTA.

B omHoM BapmaHTe OCyIlUeCTBJeHHs HacTosiiiee n3odOperenue (P) mpemaraer pasauunbie
BapuanThl pyuku (GH) rineHonaHoro kobia, kKak nokasaHo Ha ¢ur. 5-5b. Ynomsuyras pyuka (GH)
TJIGHOMJHOTO KOJIbIIA MpeAHa3Ha4YeHa [l MOJePKKU TJIEHOUAHOro Konbia ¢ nepekpectueM (GR)
U TNPeaIOYTHTENFHO BBINOJIHEHA M3 MeTajula C 3axXxBaTOM Ha OfHOM KoHIe. Ha apyrom koHue
npenycMoTpeH GUKCUPYIOLIH MexaHu3M, KoTopeiid ¢ukcupyet pyuky (GH) rineHonanoro xonbia B
OTBEPCTUH ISl PYYKH TJICHOMJHOTO KOJbLA HAa INIGHOWIHOM KOJblie ¢ mepekpectueM. IIpm stom
yKa3aHHbIH (pUKCHPYIOINIT MEeXaHU3M BKJIIOUaeT B ceOst pe3dy mim ee pasHoBumHocTH. Dopma
PYYKH MOXET BapbHpPOBATHCS B 3aBHCHMOCTH OT IPENOYTEHHH XHUpypra Uil JIydinero o03opa
BIJIyOb OlepanunoOHHOro moJyis 6e3 mpenstcTBuil. YnomsHytas Bryjka (GS) rienounHoro mrudra
InpeaHasHayeHa IJisi OOeCledYeHns] MPelU3NOHHOrO HaNpaBJIeHHs JUIl BBECHHS HAIPABISIOIETO
mradTa W NPEANOYTHTENFHO BBHINMOJHEHA M3 MeTajlla C 3aXBaTOM HAa OIHOM KOHIE W

(UKCHPYIOLIUM MEeXaHH3MOM Ha ApyroM koHue. [Ipu 3ToM apyroii koHen ykaszaHHOU BTYJIKH (GS)
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reHouHOro mtudra (GUKCUPYETCs B OTBEpCTHH, HpeaycMoTpeHHOM B meHTpe BTyiku (HGS)

[JIEHOMIHOTO WITH(TA B yKA3aHHOM TJIEHOUTHOM Kouiblie ¢ mepekpectueM (GR).

MMPUHIUIT PABOTbHI U3OBPETEHUA:

Ananus onTuMagbHON nmocaaku UMIUIaHTaTa U €ro OINTUMAJIBHOI'O IMOJIOKCHUA ITPOBOAUTCA
Ha OCHOBe JIOOOH M3 CYyLIECTBYIOIIMX MPENONEPALHOHHBIX CHCTEM JIsS ONEpaluH MO 3aMeHe
cycraBa. [ myOnuHa paspe3oB INIEHOWHOW BIAIMHBI JONATKH BMECTE C MepeaHe-3aJHIM H BEpXHe-
HIDKHEM PACCTOSHHEM MOJIydaeTrcss M3 yKasaHHO# cucrembl. OHH HMCIOJNB3YIOTCS AJIsS pacyera
pa3MellleHusl TJIEHOMIHOTO KOMIIOHEHTa W pa3mepa ayrmMeHToB (GA) riieHomza, KOTOpbie OyayT
HCIONB30BaThCs. Paboune aTambl COCTOST U3:

1. OnpeneneHne TOUEK KOHTAaKTa M TPOBEPKA NAHHBIX, TNOJYYEHHBIX W3
MPENOTIEPAITHOHHON CHCTEMBI

2. C6opka HacTosimero mabnona (P),

3. Pasmernenue nacrosiero mabnona (P) Ha rieHone

JIs TOUHOrO U NPEeUHU3HOHHOTO Pa3MeLeHHs TJIEHOMAHOTO KOMIOHEHTA NMPU ONEePalHy 1O
3aMeHe IUIeYeBOro CyCcTaBa C HCHOJb30BaHWeM Hacrosmero mmabnoHa (P), Tounoro wm
IPELU3UOHHOrO MOJIOXKEHHs AJI1 pa3pe3a Ha KOCTH M Pa3sMEIleHHs KOMIOHEHTa MO MOBOPOTY H
HAKJIOHY, YKa3aHHbIH ayrMeHT ((GA) IJIeHOMIHOrO KOJbIa ONpenessseT YeThipe TOYKH KOHTAKTa, a

uMenHo BepxHOIO (P1), Huxaioro (P2), nepenuroro (P3) u 3aguioro (P4).

Onpenenenue TOUEK KOHTAKTA M MPOBEPKA NAHHBIX, MOJYYCHHBIX W3 MPenoNepanHOHHON
CHUCTEMBbI

. IMocne ompeneneHus: 4eThIpex TOUEK KOHTaKTa ¢ momounpio 1mabnona (P) xupypr
NpoBepsieT JaHHbIe, IMOJyYeHHbIE OT MPEAONEPALUOHHON CHCTeMbl. JTO JOMOJHHUTEILHO
obecnieunBaer TOUHOCTH paboTbl Hactosimmero mabnona (P). JlanHble, monydeHHBIE W3
CYIIECTBYIOIIEH MPETONePanOHHON CHCTEMBI, TIPOBEPSAIOTCS XHPYPIoM Clienyroinum odpazom: B
ciydae, €Clii XUPYpPr YYBCTBYET HEOOXOAMMOCTh YBEJNIHYEHHS «AHTEBEPCHBHOTO MOBOPOTA» B
COOTBETCTBMU C KOHKPCTHBIMHU HOAHHBIMH MaoHUCHTA, IIOJIYUYCHHBIMU U3 HpeI[OHepaHHOHHOﬁ
CHUCTEMBI, XHPYpr UCnoJibdyeT ayrMeHT (GA) rjeHOMOHOro KoJibla OOJbIIero pa3Mepa B 3aJHEM

nosioskenuu (P4), yem ayrmeHT rieHonaa B nepeanem mosioskenuu (P3).
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J B ciyuae, ecnmum xupypr cumTaer HEOOXOOMMBIM YMEHBILINTH «AHTEBEPCHBHBIN
MOBOPOT» B COOTBETCTBHH C KOHKPETHBIMH JAHHBIMH MALMEHTA, MOJYyYEHHBIMA U3
INpPEeNONepalliOHHON CHCTEMBI, XHPYPr HCHONb3yeT ayrMeHT (GA) IiIeHOMAHOro KObla OOJbIIero
pa3mepa B nepenHeM nosokenuu (P3)), yem ayrMeHT rieHonsa B 3aHeM nososkeHun (P4).

J B ciydae, korma Xupypr cumtaer HEOOXOAMMBIM YBEIHYHTH HIDKHUI HAKJIOH» B
COOTBETCTBHM C KOHKPETHBIMH JAaHHBIMH MAIlMEeHTa, NOJYYEHHBIMH H3 NpeNoNepanroHHON
CHCTEMBI; XUPYpr HCIodb3yeT ayrMeHT (GA) rieHONIHOro Koybla OOJBIIero pasmMepa B BepXHEM
nosoxxeHnd (P1), uem ayrMeHT riieHon1a B HIOKHEM nostoskeHnn (P2).

J B ciydae, ecim Xupypr cunTaeT HEOOXOINMBIM YMEHBIINTh «HIDKHUI HAKJIOH» B
COOTBETCTBHM C KOHKPETHBIMH JAaHHBIMH MAIlMEeHTa, NOJYYEHHBIMH H3 NpeNoNepanroHHON
CHUCTEMBI, XUPYPr HUCOJb3yeT ayrMeHT (GA) rJIeHOWAHOro KOJbLa OOJBIIEro pa3Mepa B HHKHEM
nonoxennu (P2), uem ayrmeHT riieHonna B 3agHeM nosnoxeHuu (P1).

C6opka HacTosimero mabdnona (P)

Hanee ayrmentsl (GA) rieHounna, BbIOpaHHbIE [JiIi HCIOJB30OBAHHS  XHPYPTOM,
(bUKCHPYIOTCS B COOTBETCTBYIOIIMX OTBepcTHsx mysi ayrmeHToB (HGA) rnmeHompa, HauwHas c
BepxHero oteepcrtusi. IIpu 3ToM pasHuna B pasmepax ayrmMeHToB (GA) riieHomaa, mpUMEHSEeMbIX
XUPYpProm, kosebercs B npenenax 1-20 MM ¢ COOTBETCTBYIOIIMMHU CTENEHAMHU C COOTHOIIIEHHEM |
Mm: 1,8° 1 20 mm: 30°.

VYkazannas Bryska (GS) Hampapisitowero mrtuTa HABUHYUBAETCS U (PUKCUPYETCS B LIEHTPE

oteepctus s Brysku (HGS) rnenounnoro mrtudra B riieHouHOM KosibLe ¢ nepekpectuem (GR).

Pyuka (GH) rnenounnoro xonbua ¢ukcupyercss B otBepctun g pyuku (HGH)
[JIEHOMIHOTO KOJIbIAa JIUOO B 3aJHE-HM)KHEM OTBEpPCTHH, JUOO B MEpeaHe-HU)KHEM OTBEPCTHH B

3aBHCHMOCTH OT OOHa)KEHHs [JIEHOMIA U MPEANOUTEHHIH XUpypra.

Pasmernenue cobpannoro mabsona (P) Ha rieHouze:

1. YnomsHyTeIH COOpaHHBIH MAOJOH TOMOJHUTENBHO pPa3MELIAIOT Ha MOBEPXHOCTH
TJICHOUA, COOJIIOAs IPH STOM CIIeAyIoIIee:

J Bce wuwethipe ayrmenta ((GA) TJIEHOMZHOrO KOJbIA KAacarTCS TIJEHOUAA. ITO
npoBepseTcs BH3yalbHO. B KauecTBe albTEepPHATHBBI MOJKHO MOIBITATHCS BBECTH HeDONBIION

UHCTpYMeHT nox ayrMeHThl (GA) rIeHOWAHOrO KOJibIa, YTOOBI MEPEKPECTHO MPOBEPUTDH, HET JIK
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3a3opa Mexnay KoHioMm ayrmenta (GA) rieHOMOHOrOo Koyibla © KOCThi. CTabuiabHOCTBH
rienouaHoro konbna (GR), pasMerneHHOro Ha ryieHOWIE, OLIEHUBAIOT C MOMOIIBIO HEeOONBIIOTOo
HepeKyrovartess, B KOTOPOM Bce uerbipe ayrmeHta (GA) TIJIEHOMOHOTO KOJbLA KAaCaIOTCsI

MOBEPXHOCTH IJIEHOH A, O0eCeunBas MpaBUIbHOE pa3MereHne rieHougHoro konbua (GR)

. Kpome toro, BepxHu KOJIBLUEBON ayrMEHT BBIPABHUBAETCS] C BEPXHUM I OJIOKEHHEM
TJIEHOHUA.
J PaccTosiHne pasmerneHns BepxHEero KoJbLEBOro ayrmeHta Ha rieHouze (P1l) or

BEPXHEro TIOJIO’KEHUsT [IVICHOUAA TakKoe JKe, KAaK pPACCUUTAaHO TMPU MPEedONepalHOHHOM
NJIaHUPOBAHHH.

. PaccTosiHne pasMmerneHuss HIXKHEIO KOJBLEBOro ayrmMeHTa Ha rieHoupe (P2) or
HUJKHErO Kpasi TIEHOU A TaKoe JKe, KaK PaCCUMTAHO MPH NpeAoNepaliOHHOM IIAHUPOBAHUN.

. PaccTosiHne yCTaHOBKM NepefHero KojbleBoro ayrmeHta Ha rienounne (P3) or
HNepeHero Kpas rJICHOU1a TAKOe JKe, KaK PACCUUTAaHO MPU INPeIONepalliOHHOM INIAHUPOBAHUY.

. PacctosiHne pasMmerneHuss HIXKHErO KOJBLEBOro ayrmMeHTa Ha rieHoupe (P4) or

3aJHETO Kpas rJICHON Ja TaKOEC »KE, KaK paCCUUTAHO IIPHU IpeaonepainOHHOM IIJIAHUPOBAHUH.

2. I[Ipu noOATBEp)KAEHWH MPABHJIBHOTO pa3MelleHHs [mabjoHa Ha TJIEHOHUIE,
HAMPABJISIOUINI TH()T BBUHYMBAETCS B rjieHOHI uepe3 BTYJKY (GS) rieHouaHoro mrudra non
TOUHBIM JKEJTaeMbIM YIJIOM H MOJOKeHHeM. KaHIOJUpOBAaHHBIA pHMEp HCIOJb3YeTCsS MOBEPX
HAmpaBJsIoUIero ITudTa Ui PUMHPOBAHHS TJEHOWOA, & OKOHYATENbHbIE MPUTOTOBJIECHHUS
BBINIOJIHSIFOTCSL  C  YAEpP)KMBAaHMEM HAMpaBJOLIero wmTupTa Ha Mecte. IlmedeBas KOCThb
NOATOTABJIMBAETCS, U OKOHYATENbHbIe KOMIIOHEHTBHI MOMEINAIOTCS OO B ILEMEHTHOM, JHOO B

OecueMeHTHOM pexkume. HakaapIBaroT crielicep, U paHy 3allliBaIOT MOCIONHHO.

ITpumep 1:

Jns manmenta A, Ha ocHoBanun otuetoB KT/MPT wu ¢ yyeToM pe3ysibTaToOB
NpenonepaloHHON CHCTeMbl W TPOBEPKH Bpaded, paccuuTaHbl 3HadeHus: ayrmenta (GA)
[JIEHOMIHOTO KOJIbIIA, KOTOpBIe OyAyT UCIMOJB30BATHCS Ui Pa3MEIeHHUs TJIEHOUW THOTO KOMITOHEHTA
UMIUIAHTATA MPH OMepallyd MO 3aMEHe IJIEYEBOrO CyCTaBa, KOTOpble OBUIM CAEOYIOIIMMH: IS
ayrmenta (GA) rneHomaHoro koyibua B BepxHem mnonoxenun (Pl) ompeneneHHoe 3HaueHue

cocTaBuIIO 2 MM, Uit ayrMeHnTa ((GA) riieHOMIHOro KOJbla B HIKHEM nonoskeHnu (P2) cocrasumio
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2 MM, Torma kak ayrmenTa (GA) rieHOHMIHOrO KOJiblla B mepeaneM nojokenun (P3) cocrasmio 3
MM, a ayrmeHTa (GA) rieHOMOHOro KoJyibla B 3aaHeM mojoxxenun (P4) cocraBuio 2 mMMm. D10
03HAYAET, YTO MPU MPUMEHEHUH HACTOSIIEr0o W300pETEHUs Uil XUPYPIUU Y YKa3aHHOT'O MallMeHTa
ayrmeHTel (GA) rieHonmHOro KoJiblia B BepxHeM mosiokeHun (P1) m HikHeMm monokennu (P2)
JNOJOKHBI OBITH OJMHAKOBBIMH, MOCKOJIBKY B HAKJIOHE He OOHApYy)KeHO HUKAKMX H3MEHEHUH Hu
Bapuanuii. Kpome toro, y ykazanHoro nanuenTa ayrMmeHT ((GA) riIeHOMIHOrO KOJbIa B NIepeaHeM
nonokenuu (P3) pnunnee, uwem B 3agHem mnonoxenun (P4); TemM cambIM  OpHBOAS K
peTpoBepcuBHOMY MOBOPOTY. [IpenycmoTrpeHo uamenenue nosoporta Ha 1 mm u 1,8° (mo rpamycam).
CrnenoBarensHO, pa3MelleHNe INIEHONAA JOJDKHO ObITh COOTBETCTBYIOLINM 00Pa3oM peTPOBEPCHBHO
HOBEPHYTO, NP 3TOM ayrMeHT (GA) rIeHOMIHOrO KOJIbLA, HCIONMb3YEeMBbIH B 3aHEM HOJIOKEHUH

(P4), nmuanee Ha 1 MM, yeM ayrMeHT (GA) rIeHOHIHOTO KOJbIia B mepenHeM nojoxenuu (P3).

ITpumep 2:

Hnss naumenta N, Ha ocHoBanuu otuetoB KT/MPT u ¢ yuerom pe3ysbTaToB
IpeNoNepalioHHON CHCTeMBl M TIPOBEPKH Bpauel, paccuuTaHel 3HadeHHs ayrmeHta (GA)
TJIGHOUHOTO KOJIBLA, KOTOpBIe OYAyT NCHOJIBb30BATHCS TS PA3MELeHHs [NICHOHMJHOTO KOMIIOHeHTa
UMIUIAaHTATA [PU OIEpalMy MO 3aMeHe IUIEYEeBOro CyCTaBa, KOTOpble OBIIM CIENYIOIIUMH: IS
ayrmenta (GA) rneHomaHoro koyibua B BepxHem mnonoxenun (Pl) ompeneneHHoe 3HaueHue
cocTaBuIIO 2 MM, Uit ayrMeHnTa ((GA) riieHOMIHOro KOJbla B HIKHEM nonoskeHnu (P2) cocrasumio
2 MM, Torma kak ayrmenTa (GA) riieHOHMIHOrO KOJiblia B mepeaneM nojoxkenun (P3) cocrasumio 3
MM, a ayrmeHTa (GA) rieHOMgHOro KoJyibla B 3aaHeM mojoxxenun (P4) cocraBuio 4 mMMm. D10
O3HAYaeT, YTO NMPH NPUMEHEHUH HACTOSIIEro N300peTeHHs ISl XUPYPIUU y YKa3aHHOTO MaIeHTa
ayrmeHTel (GA) rieHonmHOrO KoJiblla B BepxHeM mosioskeHun (P1) m HibkHeMm monokennu (P2)
JOJDKHBI OBITH OJMHAKOBBIMH, ITOCKOJBKY B HAKJIOHE He OOHapyKeHO HHMKAaKHX H3MEHEHUH u
Bapuanuii. Kpome toro, y ykazanHoro nanuenTa ayrMmeHT ((GA) riIeHOMIHOrO KOJbIa B NIepeaHeM
nososkenuu (P3) kopoue, yem B 3anHem mosioskenun (P4); TeM cambIM MPUBOAS K AHTEBEPCUBHOMY
noBoporty. [Ipenycmotpeno usmenenue nosopota Ha 1 mm u 1,8° (mo rpagycam). CienoBatensHo,
pa3MelleHne IIIeHOUIa JOJDKHO OBITh COOTBETCTBYIOIIMM OOpPa30M aHTEBEPCHBHO MOBEPHYTO, NMPH
stom ayrMeHT (GA) IJIEHOUAHOTO KOJIbIIA, UCIOJb3yeMblil B nepenHeM mnojoxenuu (P3), miuHHee

Ha 1 MM, uem ayrmeHT (GA) rJI€eHOUIHOTO KOJIbLA B 3aHeM moyioskeHuu (P4).

ITpumep 3:



10

15

20

25

30

53018 24

Jns manmenta X, Ha ocHoBanuu oTuetoB KT/MPT wu ¢ yyeToM pe3ysibTaToOB
NpenonepaloHHON CHCTeMbl W TPOBEPKH Bpaded, paccuuTaHbl 3HadeHus: ayrmenta (GA)
[JIEHOMIHOTO KOJIbIIA, KOTOpBIe OyAyT UCIMOJB30BATHCS Ui Pa3MEIeHHUs TJIEHOUW THOTO KOMITOHEHTA
UMIUIAHTATA MPH OMepallyd MO 3aMEHe IJIEYEBOrO CyCTaBa, KOTOpble OBUIM CAEOYIOIIMMH: IS
ayrmenta (GA) rneHomaHoro koyibua B BepxHem mnonoxenun (Pl) ompeneneHHoe 3HaueHue
coctaBusio 4 MM, Uit ayrmenTa ((GA) riieHONIHOro KOJbla B HIKHEM nonoskeHnn (P2) cocrasumio
2 MM, Torma kak ayrmenTa (GA) rieHOMIHOrO KOJiblla B mepeaneM nojoxkenun (P3) cocrasuio 2
MM, a ayrmeHTa (GA) rieHOMOHOro KoJyibla B 3aaHeM mojoxxenun (P4) cocraBuio 2 mMMm. D10
03HAYAET, YTO MPU MPUMEHEHHH HACTOSIIEr0o W300pETeHUs Uil XUPYPIUU Y YKa3aHHOT'O MallMeHTa
ayrmenTtel (GA) rJeHOMOHOrO KOjblla B BepxHeM mnosioskeHuu (P1l) mmuHHee, yeM B HIDKHEM
nonoskeHud (P2), 4TO NPUBOAMT K YBEIMYEHHUIO HIOKHero HakjioHa. CyllecTByeT Bapuarus
HUJKHEr0 HakjioHa Ha 2 MM u 3,5° (mo rpaaycam). CrenoBarenbHO, CIEAYET HCIOJIb30BATh
COOTBETCTBYIOILIEE PACIOJIOKEHHE TJIEHONAA, MpU KOTOPOM ayrMeHT (GA) rjeHOUJHOTrO KOJbLa B
HUkHeM mosiockeHun (P2) mnuHHee Ha 2 MM, yem ayrMeHT B BepxHem mnoJioskeHun (P1). Kpome
TOrO, MOCKOJBKY ayrMeHThl (GA) IJIEHOMAHOTO KoJibLia B mepeaneM mnosioskeHuu (P3) u 3amuHem
nosioskenuu (P4) onnHaKkoOBbI, H3MEHEHHIT B MOBOPOTE HE OOHAPYKEHO.

ITpumep 4:

Jnss manmenta Y, Ha ocHoBanuu otuetoB KT/MPT wu ¢ yyeToM pe3ysbTaToB
IpPeNONepaliOoHHON CHCTeMBl M TIPOBEPKH Bpauel, paccuuTaHel 3HadeHHs ayrmeHta (GA)
TJIGHOUHOTO KOJIBLA, KOTOpBIe OYAyT NCHOJIBb30BATHCS TS PA3MELeHHs [NICHOHMJHOTO KOMIIOHeHTa
UMIUIAaHTATA NpPU OIEpalMy MO 3aMeHe IUIEYEBOro CyCTaBa, KOTOpble OBIIM CIENYIOIIUMH: IS
ayrmenta (GA) rneHomaHoro koyiba B BepxHem mnonoxenun (Pl) ompenenenHHoe 3HaueHue
cocTaBuIIO 2 MM, Uit ayrMeHnTa ((GA) riieHOMIHOro KOJbla B HIKHEM nonoskeHnu (P2) cocrasumio
4 mMm, Torga kak ayrmenTa (GA) rieHOMIHOTO KOJibla B mepeaneM nojoxkenun (P3) cocrasuio 2
MM, a ayrmeHTa (GA) rieHOMgHOro KoJyibla B 3aaHeM mojoxxenuu (P4) cocraBuio 3 mMm. D10
O3HAYaeT, YTO NMPH NPUMEHEHUH HACTOSIIEro N300peTeHHs ISl XUPYPIUU y YKa3aHHOTO MaIeHTa
ayrmentel (GA) rneHoumgHOro Kosibua B BepxHeMm mnonoxenun (P1) kopoue, uem B HIKHEM
nosioskeHud (P2), 4To MpPUBOAMT K YBENMYEHHIO BepxXHEro HakyioHa. [IpemycMoTpena Bapuarus
BepxHero HakjoHa Ha 2 MM U 3,5° (mo rpanmycam). CienoBaresbHO, PACIOJIOKEHHE TJIEHOWIA
JOJDKHO OBITH COOTBETCTBYIOIIMM OOpa3oM HCIONB30BaHO, Korga ayrMeHT ((GA) riIeHOMIHOTO

KOJIbIIa B BepxHeM nojioskeHnu (P1) minHHee HAa 2 MM, YeM HCIOJIb3yEeMBblil B HHKHEM MOJIOKEHUH
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(P2). Kpome toro, ayrmeHT (GA) rieHOMIHOTO KOJbLA B nepeaneM nojoxenun (P3) kopoue, uem
ayrmeHT (GA) reHOHIHOrO KOJbLA B 3aHEM moyiokeHuu (P4), 4To mprBOIUT K aHTEBEPCUBHOMY
noBoporty. [Ipenycmotpeno usmenenue nosopota Ha 1 mm u 1,8° (mo rpagycam). CienoBatensHo,
pa3MelleHne IIIeHOUIa JOJDKHO OBITh COOTBETCTBYIOIIMM OOpPa30M aHTEBEPCHBHO MOBEPHYTO, NMPH
stom ayrMeHT (GA) IJIEHOUAHOTO KOJIbIIA, UCIOJb3yeMblil B nepenHeM mnojoxenuu (P3), miuHHee

Ha 1 MM, uem ayrmeHT (GA) rJI€eHOUIHOTO KOJIbLA B 3aHeM moyioskeHuu (P4).

ITpumep 5:

Hns nauwenta B, Ha ocHoBanuum otuetoB KT/MPT u ¢ yuerom pe3ysbTaToB
IpeNoNepalioHHON CHCTeMBl M TIPOBEPKH Bpauel, paccuuTaHel 3HadeHHs ayrmeHta (GA)
TJIGHOUHOTO KOJIBLA, KOTOpBIe OYAyT NCHOJIB30BATHCS TS PA3MELeHHs [NICHOHAHOTO KOMIIOHeHTa
UMIUIAaHTATA NpPU OIEpalMy MO 3aMeHe IUIEYEBOro CyCTaBa, KOTOpble OBIIM CIENYIOIIUMH: IS
ayrmenta (GA) rneHomaHoro koyibua B BepxHem mnonoxenun (Pl) ompeneneHHoe 3HaueHue
cocTaBuIIO 2 MM, Uit ayrMeHnTa ((GA) riieHOMIHOro KOJbla B HIKHEM nonoskeHnu (P2) cocrasumio
2 MM, Torma kak ayrmenTa (GA) rieHOHMIHOrO KOJiblla B mepeaneM nojokenun (P3) cocrasmio 3
MM, a ayrmeHTa (GA) rieHOMgHOro KoJyibla B 3aaHeM mojoxxenun (P4) cocraBuio 4 mMMm. D10
O3HaYaeT, YTO NMPH NPUMEHEHUH HACTOSIIEro N300peTeHHs MUl XUPYPIUU y YKa3aHHOTO MaIeHTa
ayrmeHTel (GA) rieHonmHOro KoJiblia B BepxHeM mosiokeHun (P1) m HikHeMm monokennu (P2)
JOJDKHBI OBITH OJMHAKOBBIMH, ITOCKOJBKY B HAKJIOHE He OOHapyKeHO HHMKAaKHX H3MEHEHUH u
Bapuanuii. Kpome toro, y ykazanHoro nanuenTa ayrMmeHT ((GA) riIeHOMIHOrO KOJbIa B NIepeaHeM
nonoskenuu (P3) kopoue, yem B 3anHem mososkeHuu (P4); TeM cambIM MPUBOAS K AHTEBEPCUBHOMY
noBoporty. IIpenycMoTpeHo u3meHeHune noeopota Ha 1 MM u 1,8° (mo rpamycam). OgHako 31ech
TJICHOUJ TMAlWeHTa MeHee TiyOOKHH, W, CleoBaTeNbHO, AJIi TOUYHOTO pa3MeILeHUs IJICHOWIHOTO
koMmnoHeHTa ayrMeHT (GA) rieHonna B nepenneM nosioxxennu (P3) u B 3anHem nmonosxenun (P4)
nobkeH Obul ObITH yBenMdeH Ha | MM IO CpaBHEHHIO C ayrMEHTAMH TIJICHOHMJA B BEpXHEM

nonoxennu (P1) u HrxaeMm nonoxkennn (P2).

Ilocne ommcanwus TOro, 4YT0 B HACTOAINCC BPEMA CUHUTACTCA HAWIYUYIIWM BapHaHTOM
OCYIIECTBJICHHUA HACTOALICTO I/I306peTeHI/I$I, crenuajiuncraM B I[aHHOfI 00MacTH TEXHUKH cpazy
CTaHYT IIOHATHBI PAa3JIMYHBIC H3MCHCHUNA, MOI[I/I(bI/IKaL[I/II/I W/ Uau AJIbTCPHATUBHLBIC TIPHUMCHCHUS

I/I306peTeHI/I$I JJIs OO0  CHCTEMBL. CJ'ICI[OBaTeJ'II:HO, cleayer IMNOHUMAThb, YTO HACTOALICS
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H300pETEHHE HE OIPAHUYEHO MPAKTHUECKMMH aClEKTaMU PeabHBIX MPEANOUTUTEIBHBIX BAPHAHTOB
OCYIIIECTBJIEHHS], OMHUCAHHBIX 37€Ch, U YTO JIOObIe Takue MOMU(DUKAIIMH W HU3MEHEHHUs IOJKHBI
paccMaTpHUBATHCS KaK HAXOIAIIMECS B MpEaeax CYIIHOCTH H 00beMa H300peTeHus, PACKPBITHIX B

MPUBCACHHOM BBILIC OIMMCAHNH.
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OOPMVYIJIA U3OBPETEHUA

(ckoppekTHpoBaHHas B OTBET Ha yBeaomienue ot 08.04.2022)

1. IIpensaputensHo coOpaHHbIi WAOIOH )i HANPABJIEHHs Pa3MEILeHUs! TJICHOUIHOTO
KOMITOHEHTa MpPH ONEpaliu MO 3aMeHe miedeBoro cycrasa (P) B Tpex mamepeHHsiX mo MOBOPOTY,

HAKJIOHY, BEPTUKAJIbHOHN BBICOTE M MONEPEUHOr0 pa3MelleHNs UMIIJIAaHTATa, CONEP KALIUN:

. rienounnHoe koibuo (GR),

J BTYJIKY (GS) rneronnHoro mrudra,

° ayrmeHThl (GA) rJIeHOMIHOrO KOJBLA,

. pyuky (GH) riieHOHIHOTO KOJIBIIA,

J oteepctust (HGA) uist ayrMeHTOB IIIEHOMJHOTO KOJIbLIA,
. otreBepctue ( HGS) nns BTyaku riieHougHoro mrudra,

° otrBepcte (HGH) nns pydxu rjeHOMIHOTO KOJIBIIA,
npuyemM

ykaszanHoe riaeHougnoe koublo (GR) ¢ mepekpectieM u mpeAnoOYTHTENEHO BBIMOJHEHHBIM
U3 MeTaljla, COAEPKUT O MEeHbIel Mepe ueTbipe oTBepcTus s ayrmeHtoB (HGA) rinenonanoro
xonbna B BepxHeM (P1), auxuaem (P2), nepennem (P3) u 3amuem (P4) monoskeHHsSX M OTBepCTHE
(HGH) nnist pyuks rIeHOHMIHOTO KOJIbIA HA TMEePEAHe-HIDKHEM U 3aHe-HUKHEM KOHLAX IJisl IpuemMa
pyuku (GH) rnenongHoro konbua; rieHonHoe kKonslo (GR) gonomHuTensHO HMEET OTBEpCTHE IS
Bryaku (HGS) rnenoummnoro mrudra B LEHTPE, KOHPUTYPUPOBAHHOE Ui MpPHEMA YKAa3aHHOH
Bryaku (GS) rneHomgHoro mrtugTa, ykazaHHele ayrmeHThl (HGA) riaeHommHOro kosbia
KOH(UTYpHUpOBaHbI s nprema ayrMeHTOB (GA) rJIeHOHMIHOTO KOJbLA PA3JIMUHBIX Pa3MEPOB U C
BapHalMsIMH TOJIOBKH, yKasaHHble ayrMeHThl (GA) TIJieHOMAa BBIMOJHEHBI C BO3MOYKHOCTBIO
3aJaHus YeThIpeX TOYEK KOHTAKTA Ha IJieue MAlMeHTa, MOABEPraroIlerocs Omepanuyd Mo 3aMeHe
IUTEYEeBOrO CycTaBa; yka3aHHas pyuka (GH) rieHommHOro xosplia ¢ 3aXBaTOM Ha OJHOM KOHIE H
NPENNOUYTUTENIEHO BBIMOJHEHHBIM K3 MeTaula, noanepkuBaeT rieHougHoe koibuo (GR) c¢
NEepPeKpecTHeM; U TOMOJHUTEIBHO HA APYroM KoHIe ykasaHHas pyuka (GH) riieHomaHoro xossia
CONEPKUT (PUKCHPYIOIIHNIA MEXaHU3M, KOTOPBIH MOYKET BKJIOUATh Pe3bObl MM €€ BApHAHTHI IS
¢ukcauuu pyuku (GH) rimenounnnoro xosena B otBepetin aiist pyuku (HGH) rmenoungHoro xomeua;
ykazanHas BTyjika (GS) rieHoumgHOro mrtu@dTa ¢ 3aXBaTOM Ha OJHOM KOHIE U (PUKCHPYIOLIUM

MEXaHU3MOM Ha APYIrOM KOHIIC, 3a(1)I/IKCI/Ip0BaHHOM B OTBEPCTHUH, PACIIOJIOKCHHOM B HCHTPE BTYJIKH
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(HGS) rnenounnoro mrudra U NpeanovYTHTENBHO H3rOTOBJIEHHON M3 MeTajuia, KOH(pUrypupoBaHa
IUISL CIIOCOOCTBOBAHNUST TOYHOMY HAITPABJICHUIO BCTABJICHUS HAIPABJISIOMIEro mTudra,

IPH 3TOM JUJIMHA YKA3aHHBIX INIEHOWAHBIX ayrMeHTOB (GA), HCIONB3yeMbIX B HACTOSIIEM
IpeaBapuUTeNIbHO COOPAaHHOM INAbJIOHe, MEHSeTCS B 3aBUCHMOCTH OT TPeOOBaHWMH, OIpeneIsseMbIX
TOUKAMH KOHTAKTa JJIsI MPELHU3UOHHOCTH M TOYHOCTH, YKa3aHHOE H3MEHEHHEe IJIMHBI ayrMEHTOB
(GA) rnenouna B nepennem nojoxxenunn (P3) u 3annem nonosxenun (P4) rinenounnnoro kosbua (GR)
C TepeKpecTHeM, BBINOJIHEHHBIM C BO3MOXHOCTBIO BpAIlleHHs B AKCHAIBLHOH IJIOCKOCTH,
onpezessieT MOBOPOT MO yriy; korma mnepenHee monokenue (P3) ayrmenta (GA) riieHOHMAHOTO
KOJbLA JUIMHHee 3amHero mnojoxeHus (P4), ayrMeHT TJIeHOMTHOTO KOJbLA YyKa3blBaeT Ha
yBEJINYEeHNe PEeTPOBEPCUBHOTO OBOPOTA, U KOrza 3amHee nosnoxkenue (P4) ayrmeHTa riieHonIHOTO
KOJbLA JUIMHHee NepenHero mnojoxkenus (P3), ayrMeHT TIJIGHOMAHOrO KOJbLa yKa3bIBaeT Ha
yBEJINYEeHNe aHTEBEPCUBHOIO IMOBOPOTA;, AONOJHHUTENBEHO YKA3aHHOE H3MEHEHHE IJIMHBI ayTMEHTOB
(GA) rnenouna B BepxueMm nososkennu (P1) u Hrxaem nonoxxenuu (P2) rneronnnoro xonsna (GR)
C TepeKpecTHeM, BBIIOJHEHHBIM C BO3MOKHOCTBIO BpAIIEHUs B KOPOHAPHOH IUIOCKOCTH,
ompezessieT HAKJIOH MO yrily; Koraa BepxHee nojioxkenue (P1) ayrmenrta (GA) riieHOMIHOTO KOJbIA
INIMHHee HrskHero nosoxenus (P2), ayrment (GA) rieHONIHOrO KONbIla YKa3bIBAeT HA YBEJINYEHHE
HIDKHEr0 yrjla HakJoOHa Haja JomaTkod; korma BepxHee mnosoxenune (P1) ayrmenta (GA)
[JIGHOMIHOTO KOJibIla KOpoue HuykHero mojoxenust (P2), ayrmeHt (GA) rJIeHOHMIHOTO KOJBLA

yYKa3bIBAET HAa YBEJIMUEHHE BEPXHETO YIJjIa HAKJIOHA HAJl JIOTAaTKOM.

2. IpensaputenbHO COOpaHHBIN MAOIOH [JIS HAMPABIIEHUS Pa3sMEIEHHUs TIEHOMIHOTO
KOMITOHEHTa MpPH ONEpaliu MO 3aMeHe miedyeBoro cycrasa (P) B Tpex m3amepeHHsiX mo MOBOPOTY,
HaKJIOHY, BEPTUKAJIBHON BBICOTE W TONEPEYHOrO pas3MelleHWs WMIUIaHTata mo 1.1, mpuyuem
W3MEHEHHE Pa3MepoB yKa3aHHBbIX ayrMeHToB (GA) riieHonma HaXOAUTCS B AMAana3oHe oT 1 MM A0
20 MM, a BapuaHTHI roJIOBOK ayrMeHTOB (GA) ayrMeHTOB BKJIIOUAIOT KPECTOOOPA3HYIO TOJIOBKY Ha

BEpPXHEH YacTH WU [ECTUTPAHHYIO TOJIOBKY HA BepXHel uactu ayrMmeHToB (GA) riieHonaa.

3. IIpensaputensHo coOpaHHbIi WAOIOH )i HANPABJIEHHs Pa3MEILeHUs! TJICHOUIHOTO
KOMITOHEHTa MpPH ONEpaliu MO 3aMeHe miedyeBoro cycrasa (P) B Tpex m3amepeHHsiX mo MOBOPOTY,
HAKJIOHY, BEPTUKAJBHON BBICOTE W IMONEPEYHOrO pa3MelleHHs] HMIJIaHTata no 1.1, mpuuem
BpalllcHHEe B aKCHUAJIbHOW IUIOCKOCTH M TOYHOE H3MEHEHHE B IOBOPOTE, YCTAaHABIHMBAEMOE B

VIJIOBBIX €MHMIIAX, HAXOUTCS B nuanasone 1,8° - 30°, mpu 5ToM ykazaHHBIE H3MEHEHHS TOBOPOTA
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B OMNpEOENIEHHBIX yIrjiax MOpsSMO NPONOPLHOHAJILHBI H3MEHSeMbIM pa3MmepaM ayrmMeHTOB (GA)

TJIEHONAa B MHJUTIMeTpax (MM) B auanas3one ot 1 Mm g0 20 mm.

4, IpensaputenbHO COOpaHHBIN MAOIOH [JIS HAMPABIIEHUS Pa3sMEIEHHUs TIEHOMIHOTO
KOMITOHEHTa MpPH ONEpaliu MO 3aMeHe miedyeBoro cycrasa (P) B Tpex m3amepeHHsiX mo MOBOPOTY,
HaKJIOHY, BEPTUKAJIBHON BBICOTE W TONEPEYHOrO pas3MelleHWs WMIUIaHTaTta mo 1.1, mpuyuem
BpalieHne B KOPOHAPHOHN IMJIOCKOCTH M TOUYHOE M3MEHEHNE HAKJIOHA, YCTAHABIIMBAEMOE B YIJIOBBIX
eMMHUIaX, HaxoauTca B pauanazone 1,8°-30°, mpu 5TOM yka3zaHHbBIE W3MEHEHHs HaKJIOHA B
ONpEESICHHOM YyTJie IPSAMO MPOMOPLHOHANBHEI H3MEHsIEMbIM pa3mepam ayrMeHToB (GA) riieHona

B MIUDIMeTpax (MM) B Auanaszone ot 1 MM 10 20 MM.

5. IlpenBapuTtenbHO COOpaHHBIN IA0IOH ISl HAMPABJIEHHUS! Pa3MeELIeHH s [JIEeHOUTHOTO
KOMITOHEHTA MPH OMEPaLHH 10 3aMeHe mieueBoro cycrasa (P) B Tpex nuaMepeHusx 1o NOBOPOTY,
HAKJIOHY, BEPTHKAIBHOM BHICOTE M MOMEPEYHOTO pa3MeLeH s UMILJIAHTATA 1O 1. |, mpuuem
yKa3aHHBIH a0JOH MOKET UMeTh Bapualuu padmepa u popmsl pyuku (GH) rmeHonaHoro konbua,

kak Ha ¢ur. S—¢ur. 5b.
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