
PEqEH3hn

Bta apt3Ka cbc 3aur,ilTa Ha AncepraqhoHeH TpyA

,,EuoMexaHrlrHa nporHo3a 3a onpe4enf,He Ha pncKa or pynrypa

npx aHeBpn3Mn na a64oMuHanHara aopra" no npo$ecraoHa/rHo

HanpaBneHhe,,Me4rqvlHa" 14 HayqHa cneqha/rHocr,,Ctp4evuo-

cbAoBa xnpvprltfl" c Kog 03.0L.49,3a npnAo5ueaHe Ha HayqHa h

o6paaoaare/rHa creneH ,, floxrop", flp€AcraBeH or A-p EaeHa

Bacnneea l-opaHoBa ./'lasapoBa, cbAoB xr4pypr B RnvHhKara no cbAoBa

xnpvprnn e HaqnoHa/rHa Kap4nonorhqHa SoaHhLla - Co$nn.

Peqenaexr: floq. Poceu Croilqee AM, HaLta nHvlK KnvHnKa no

cbAoBa xnpvprvln e VMEA/ICM ,,H.V.flnporoa" CoSun.

.{-p EneHa Bacnneea l-opaHoea-,na3apoBa pa6orra noqrr 30

roAuHt e HKE e KanHnKara no cbAoBa xr4 pyprnn n aHrnonofvlfl. Vlma

npugo6urh cneqhanHocrr4 no o6qa h cbAoBa xhpyprnn. Bgenna

aKrhBHo yqacrr4e e 4efiHocrra Ha SHACEXA, vneHyea e ESVS h

SanxaHcKr4fl BeHo3eH Qopyru KbAero e Brqenpe3rAeHr or 20L4 r. go

cera. HayvHara r)r npoAyKqhn BKnIovBa yqacrhn r npe3eHTa\nn B

pa3nhqHV Haurv v MexAyHapoAHh KoHrpech, KaKTo u ny6nn<a\nn B

peAh qa cneqnan n3|/.paH.n n3AaHnA.

Tennara Ha AhcepraqnoHH nA TpvA,,EhoMexaHlrqHa nporHo3a

3a onpeAenf,He Ha pncKa or pynrypa npn aHeBph3Mh Ha

a64omuHarHara aopra" e oco6eHo hHTepecHa il cnonyq nnBo

nz6paua. 3saqrre/rHoro HapacrBane 6pofl Ha 6onnute cbc cbAoBr4

ea6onneaHVA, B qacrHocr ra AAA B nocneAHhre roAhHh 14 cBbp3aHara

c roBa BncoKa cMbprHocr Hanara aa4rn6oqeHo npoyLrBaHe Ha rogtA

npo6nenn. V Hac ra a vyx6 n+a tAMa nnHoro6p oilnn ny1nn<a\nn no

Bbnpoo4Te Ha AnarHocrhKara il.neqeHhero Ha AAA, Ho 3a nbpBh nbr

a Stnrapnfl MareMarhLrecKo MoAenhpaHe 6e stseAeHo e o6nacrra

Ha cbAoBaTa xnpYprufl, a nMeHHo nocpeAcTBoM cnellhannsnpaH



co$ryep 44 CLINICS VASCOPS ea onpeAennHe phcKa or pynrypa,

oco6eno nph acilMnroMarnunu a6goMrHa,nHV aHeBph3Mn. B cr'4oeo

xnpYpft qHara npaKTnKa Aocera ocHoBHa ponn npn onpeAennHe

noKa3aHnATa 3a oneparhBHo /reqeHue 6e AhaMerbpbr Ha

a6gornuHa/rHara aHeBph3Mara nnMnrvpaH B rpa+n\nre 50-55 nnnn,

oco6eno 6eg xnhHhqHa chMnroMarttr.a. Ho e geilcteurenHocr hMa

naqheHTh HocilTenn Ha roneMh aHeBph3Mvl, npn KohTo Abnfvl
fo4t HtA He e HacTbnhna pynTypa, KaKTo TaKhBa cbc 3HaqnTe/tHo no-

Mantn pa3Meph, Kor4To pynrypt4par BHe3anHo 6es xaKBLlTo n Aa ca

npoApoMu.Tesu Qaxrra cb3AaBar cepho3H14 Ko/re6auwn B cbAoBr4fl

xrpypr nph B3eMaHe Ha peueHne, cpoKoBeTe 3a h3BbpuBaHeTo Ha

oneparhBHo r'ilrh eHAoBacKynapHo neqeHre. B peAhqa crpaHn nMa

paspa6orKr4 c Lr3no/r3BaHe Ha peAr4a Qr,raraKoMexaHn.lHvl napaMerph

nph MareMarhltecKo MoAentapaHe na 6wonornqHh npollecn B Apvrvl
pa3Aenh Ha MeAhllhHara. Or L986 Ao 1991 r. David Vorp h cbrp.

cne4 na6oparopH14 r43cnerqBaHnA Ha Marepnanv or aoprHa creHa

noAnoxeHh Ha MoHo n 6uaxcualteH onbH ycraHoBflBar, '.{e

4e6en14Hara n n3Abprx,nhBocrra fr ca pa3n vvHvl B pa3n vlqHvl yL{acrbl-lh

Ha aHeBp.A3wanHhfl caK. Raghavan, Vorp r,r Di Martino npea 2000-

2003 r. paspa6orBar MoAenr n3no/t3BaHh nph cbcraBnHero Ha

cneqhan nsnpaH coQryep, qpe3 xofiro AoKa3Bar,qe pa3npeAeneHrero

Ha HanpexeHneTo Bbpxy cTeHaTa 3aBncn He caMo oT AhaMeTbpa, Ho

v1 or Qopnnara, Hannw4ero Ha BbrpenyMeHeH rponn6, Mecrara Ha

4eQopnna\nn n Ap.Fillinger h cbaBr. npe3 2OO2 r. t43cneAear c CT,

Ha6nro,qaBar n aHanvc hpar L03 naLlneHrn Hocrren v Ha AAA ra

ycraHoBflBar, Lre BbpxoBoro HanpexeHrae (PWS) Ha aoprHara creHa e

eAhH or Hafi-eaxHhre nphAvltropn 3a phcK or pynrypa. Pncxbr or
pynrypa 6u 6uno Bb3MolKHo Aa 6r4e onpeAeneH caMo c

MaTeMaTnqecKo MoAenrpaHe npn r43no/r3BaHe Ha BhcoKocKopocrH14

vs.lvcne+nt 3anoxe H r B c n e U vlann3vpa H coQrye p.



Texcrur Ha AhcepraqhoHHvlflrpyAe Hanhcan na LL8

craHAaprHr4 MauhHonilcHr4 crpaHnqh, cbAbpx.a 20 ta6nu4u u 38

Qnrypu, Kor4ro 4o6pe oHarneAflBar cbAbpxaHilero Ha Arcepraqhnra.

Tpy4rr cbAbpx(a cneAHhre vacrh: BbBeAeHre, nhreparypeH

o6sop, Llen n garya.un, Marepha/r n MeroAn, pesvnrarn, anrophrbM 14

Avlctvcttn. HanpaBeHh ca 7 vgeoAa n ca nocor{ enu 4 nphHoca.

Sn1nuorpaQcxara cnpaBKa cbAbpxa L89 3arnalnn, L3 or Kor4ro

Ha Rnpnnn\a u L76 Ha narvHn\a, noBeqero or cbBpeMeHHLl

6uarapcKh h r{y}KAecrpaHHh aBropt4, or rflx 69 (36.50%l or
nocneAHhre Aecer roAvlHvl, a 33 ca ny6nwKyBaHn npe3 20t5-20L6 r.

,l'lnreparypHt4flr o6aop o6xear4au442 crpaHnt1:n e npoyqeH

aa.qtn6or{eHo n eceo6xBarHo, KbAero ca pa3rneAaHh Bct4r{Kt4

npo6aennn Ha AAA. B o6aopa e pa3rneAaHa xhnore3ara 3a

6ronnexaHneHvlA pr4cK or pynrypa Ha AAA il BoAeqrre npeAnrropn
3a nporHo3hpaHe Ha roBa ronKoBa Hexe/taHo ct6rrre.

Or ahreparypHvl+ o6aop ca h3BeAeHh npa Bnn+o

AtActycvloHHhre npo6nennn A Raro ecrecrBeHo npoAbn)+(eHhe Ha roBa

e nocraBeHara q.en u 3aAaLrn Ha ArcepraqnoHHt4fl TpyA. flocraeeHilre

3aAaqv ca nMann 3a qen Aa nocoqaT MRcToTo Ha onpeAeneHn

6ronnexaHn'.{Hh napaMerpn cbnocraBRi,t<u ru c AilaMerbpa Ha

aHeBph3MaTa il cBbp3aHuA c ToBa phcK oT pynTypa.

flpoyveaHero e r3BbpuJeHo B RnuuuKara no cb4oBa xnpyprhn

Ha HKE CoQnn a nephoAa nHyapn 2OL3 - AeKeMepra 20L5 r.

KnhHh..rFrhflT Marepnan o6xeaqa 98 nar-paeHTh Ha Bb3pacr or 58 4o
84 ro4. npn cpeAHa Bb3pacr 68.4 r. Muxx.Anr non e npeAcraBeH B

92.9%, AoKaro )KeHcKhfr no/r e eABa 7.Lyo, Koero He AaBa

Bb3MoxHocr 3a crarilcrhqecKr n3Bo4u. flaqneHrhre Hocr4Te/rh Ha

AAA ca pa3AeneHn h cnopeA Rnn+hr{Hara KaprhHa Ha

acnMnroMarhq an-65.3%, cnMnroMarhqHh -L3.3% h pynryp npann-



2t.4%.lAr,aa h panpeAeneHr4e cnopeA AnaMerbpa Ha AAA: no4 55

nnnn-23 naL[neHrn n 59 Ha4 55 nnnn.

Vllrl,a paapa6orKa Ha naqheHTrre no orHouJeHre Ha

nphApyxaBau{r4 ga6oans aHnfl h phcKoBn 0aKroph. l-lpeo6naAaBa

Bropa r rpera creneH Ha aprepvanHa xrneproHvlfl B 78.3% or
naqheHTrTe, KoeTo AaBa ocHoBaHne 3a cKphHrHr Ha naqheHTn HaA

60 ro4rHn 3a eBeHrya.nHo Hochre/rcrBo Ha aHeBpkt3Ma.

Xnnepxonecrepo/reMhflTa n peAr\a n prApyxaBat4w ga6onalaHn+,

Karo 146C, Mo3bqeH ]AHcvnr, XO55, XEH HflMar crarncrvlqecKa

AOCTOBepHOCT, HO rMaT rO/rflMO 3HaqeHne KaTO yTelKHnBaq pnCROB VI

BpeMeBr $axrop nph noAroroBKara 3a onepart4BHa hHTepBeHLlhn.

Cup4evuara HeAocrarbqHocr e crarncrnqecKn AocroBepHa nph

naLlheHThre c aHeBpLr3Mn HaA 55 nnnn.

B 4rcepraL{hoHHvlflr rpyA e orAeneHo cneqnanHo Mncro 3a

nporoKo.na, BK.n]oqBaq pa3nrqHh AaHHn (aHrponoMerpvlrt+vr,

a H a M H ecrhr{ H v, RnvHVvHvl, n p hApy}+(a Ba qr4 sa 6oan a aHv1A, Aynn e Kc

.Qonnep n Ap.l, cneA Koero co$ryepa nzpa6orBa nepcouuSultnpaH

reoMerphLreH MoAen Ha a64oMnHanHara aHeBph3Ma, Karo nocoqBa B

qBeToBe 3oHilTe Ha cTeHaTa Ha aHeBph3Ma/rH14fl caK c noTeHqnaneH

phcK 3a pynrypa (seneH qBnr-Br4coK pt4cK 3a pynrypd, d ct4H qBnr-

HhcbK pracx). flporoxo/rbr noKasBa n rpaQravuo raao6pa)+(eHhe Ha

prcKa or pynrypa B rpaHV\vre or 0 4o L.0. Bupxoeoro HanpelKeHhe

Ha creHara (PWS-Peak Wall Stress), o6enna Ha BbrpenyMeHHnn rponn6

(lLT) n MaRcvMa/rHnn pnct or pynrypa Ha creHara (PWRR-Peak Wall

Rupture Risk) ca BalKH14 noKa3arenv, or Kot4ro BoAeqo e 3HaqeHHero

na PWRR. Crofiuocru 6nwgKh Ao 1.0 anapMhpar 3a npeAcronqa

pynrypa. l-lpr aHa/rn3npaHero Ha naqheHrhre e ycraHoBeHo '.{e L3%

oT Tfx MaKap h cbc cpaBHr4Te/rHo Ma/rK14 pa3Mepn Ha aHeBpn3MaTa ca

3acrpauJeHh or pynrypa, AoKaro 30% Hoo4re/t v1 Aopvl Ha aHeBpvl3Mu

c no-rolnM AhaMerbp Ha4 55 MM He ca 6unu 3acrpaueHh or



pynrypa. Toea AaBa ocHoBaHne HancrnHa Aa ce npeocMhcnn

peueHnero 3a oneparnBHa nHrepBeHqrn 6aznpaHa He caMo Ha

pa3Mepa Ha aHeBpn3Mara. Cnope4 aBropa oqeHKa e 6una Bb3MoxHa

npu 82 or 98 naqheHTr cnopeA ta6n 6, no Karo ce hMa npeABrA, qe

coQryepa He Moxe Aa aHann3npa aHeBpr3Mr c AraMerbp Ha4 80

MM, nopaAn cnoxHara reoMerpufr vl4eQopruhrer Ha caKa, To or
aHa/f uea 6uxa ornaAHanh or4e oceM naL{heHrh cnope4 ra6n. 8.

B auar vsa ca BK/uoqeH n n 2L nal{heHrh c pynrypnpanv

aHeBph3Ml4, KOeTO CnOpeA MeH e HenpaBnnHO nopaAr 3HaqhTenH.nTe

QraeravecKr4 npoMeHh Ha Konro e noAnox(eHa aprepr4a/tHara creHa

cneA pynrypara (HhcKo aprepna/rHo HalflraHe, Hannvhe Ha

perpon eprro Hea.n e H xeMaronn/raMn oH aAa, 4eQpa rMe HTt4 pa H e H a

BbrpenyMeHHrn rpoM6, nannw4e Ha ceo6o4Ha KpbB t4 Ap.)

HegaehcnMo or roBa npoyqeHnflT Marepnan e BHyrxt4Te/teH il

n03Bonfl Ba AocroBepHa crarrcrvf'{ecKa o6pa6orKa r pecneKTrpatqn

pe3ynraru. Crarucrr4qecKhffT aHa/r ng Ha npoyveHrfl Marepnan ce

6asupa Ha pa3nnr{Hvr MeroAh n B peAnqa ta6nu\vt t Qurypu ca

noKa3aH14 pe3ynraTnre.

Pagraex gahwu npeAcraBeHhre ceAeM n3BoAn Ha AncepraLlnoHHr4R

rpyA Ha A-p fopauoea rpn6ea Aa ce noAqeprae Saxrur, qe no3HaBaHero

Ha BbpxoBoTo HanpexeHre ynpaxHnBaHo Bbpxy aoprHara cTeHa B

KaqecrBoro My Ha npeAr4Krop 3a Bb3MoxHa pynrypa no,qo6pnea

ceneKTilpaHero Ha naqheHThre Hochre/rn Ha AAA n npeqn3npaHero Ha

noKa3aHnflTa r cpoKoBere 3a oneparnBHo neqeHhe. l4enonggaHero Ha

peArqa 6nonnexaHnvHvl noKa3arenn sa oLleHKa Ha phcKa or pynrypa ce

pa3rnexAa 3aAbn6oqeHo, h3L{epnare/rHo 14 cbBpeMeHHo 3a nbpBr4 nrrT y

Hac.

flpasr BneL{ar/reHhe, qe v3loAvl L v1 6 ce npenoKprBar.

Vlzeogute 3,4 n 5 y6egnrenHo noKa3Bar cbulecrBeHoro 3HaqeHhe Ha



pe3ynrarhre or AhcepraqnoHHnn rpyA 3a pyn4HHara cbAoBo-

xnpyprw{Ha npaKTnKa. flocoqeu nflT n3Bog 7 , cetp3aH c ,,A.nrophrbM

3a AnarHocThKa n neqeHhe Ha achMnToMaTht{Hv1, cvlMnToMaThqHtA t4

pynrypr4pann aHeBpn3nnr" He orpa3flBa cner-paQraKara (ronennrua,

RnnHnKa u Ap.) h B npeAcraBeHn+ My BhA e HenpneMnnB, rufi xaro

pynryphpannre aHeBpr3Mh t re3h HaA 80 MM He noAnexar Ha

MaTeMaTr4qecKo MoAenhpaHe cnopeA napaMeTphTe Ha h3nonSBaHnfl

co$ryep.

flpnHocnre Ha npeAcraBeHhflr AhcepraUhoHeH rpyA ca

oLreBr4AH14, 4o6pe oQopnneura n 3HaLthMr. BHe4pnBaHero Ha

MareMarhqecKoro MoAenhpaHe 3a nbpBt4 nbr B Starapnfl B cbAoBara

xttpvprtAn n Ao*a3are/rcrBoro, qe ocBeH AhaMerbpa Ha AAA hMa no-

Tor{Hr4 npeAhKToph 3a phcKa or pynrypa. SescnopHoro 3HaqeHhe Ha

npeAcraBeHhfl AhcepraqhoHeH rpyA ce 6azupa Ha ro/teMhn 6poit

naLlheHTh Hocnrenn Ha AAA perhcrpt4paHt4 B cneqraQraqHhfl

co$ryepeH nporoKon h crarncrvlqecKhfl aHanu3.

p,racepraqiloHHhnr rpyA Ha A-p fopaHoBa e HanhcaH ua xy6ae e3ilK

u crnn h ce t{ere c yAoBo,ncrBhe. Vtaa He3Haqrre/tHt4 crnnolvl,
TexHnqecKh h npaBonvcHvl rpeuKh. Bra apu3Ka c At4cepraqt4oHHhn rpyA,

fl-p fopaHoBa e npeAcraBnna Heo6xo4r4Mt4re cnopeA 3axoHa r
flpaernurKa Ha HKE ny6nwxa\nn.BHnnnare nHnflr npoLn4r Mh AaAe
ocHoBaHVe Aa Mncn+, qe AhcepraqroHHvlAT TpyA hMa Heo6xogur,ante

KaqecTBa, nopaAu KoeTo cn no3Bo/tf BaM Aa npenopbqaM Ha

yBalKaeMhre q/teHoBe Ha HayLtHoro )Kypt4 Aa ro o4o6pnr t4 npncbAnr Ha

fl-p EaeHa l-opaHoBa o6paaoeare/rHara h HayqHa creneH ,, fl,oxrop".

CoQrn, L4.01.2017 r. Peqensenr:,Qoq. P.Croiluea,


